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INTRODUCTION 

This journal of analytical abstracts is designed to provide a 
specialized guide to the world's litrature ol field beans (IPhaseolus 
i'ulgaris L.), disseminating research results and ongoing activities 
related to the crop. 

The abstracts present condensed in formation from journal articles,
bookie ts, reports, theses, manuals, and other conventional and 
nonconventional iaterial, categorized into broad disciplinary fields. 
These are coiplemented With It hor and subject indexes to enable 
llore Comn prehensive consultation. 

When information is required oil a specific topic, CIAT's Bean 
Inforimation Center can carry oL t bibliographic searches of its entire 
document collection. As part of this service, users receive a set of' 
abstracts of tie articles related to the topic of their interest. The 
f'Lill of' these articles is available ti routgh the Photocopy Servicetext 
of' the ComMu nicat ion and In form ation Support Unit. 

The Specialized In formation Centers on cassava (Manihotescullenta 
Craitz) anid oil tropical past ures also publish abstract journals in 
their respective areas. 

iii 



COMPONENTS OF AN ABSTRACT 

Accession 
nu9er -n e 
frphueocityrequests) 

SourceInst. 

t or, 

-121 ABATF, 'Im; NFCAS 

(feliothis irnlizera)-urna-of A !r!cul tural_-5 o. 

of Agic ii tura 

Sequenti.al nUin her 
Y'ir of illthc l l -lrnal(for 

tb11h11IlI tIlC of indk'c,) 

J 
,A.c 

Cher, ic contro, , American bollworn}(liubner) wit ultra-low-volusc vpr;.s . Ethiopianfcie 3(1 11 Re..4 
h.search3, . di s :,b lithi 

Oriuin;d title 
Additional l"i--n 

Author .,ddress 

,,fpaper of omllnllary" 

Phaselus vulgaris. Injurious insects. Lepidoptera.
Insect control . CheriCa control. Ethiopia. 

fleliothis armigera. Desrptors 

:ypt. consisting of uttr.low vol. !ormulationr of endoculfn (500 armt 750 ga.i./hi), cyperret hrin (1I W p, a.i./ha) , f-nitrorh-*,n (uf
9 

U g a.i.iha),profenofos (75(; v, a. l./ha), -nd an untreatrd check were conducted for 2conrecutive yr azi)nst le!icrthis armipera er, haricot beam; at the assaand Nazareth Empt. Ftat onrFf the In-titute of Apricultral Rescarch(lAR), !thiopia. 'The trentrlt were repI icted tr.e-s in a ravdmrizedcotplete block deisign on 2() :.:0 r plot!;. Of the insecticides used, single]npplication of cyperwethrin gave , rore consistent and sipnfficant controlthan the check in hoth !casons at b t:. stat ionc . A new produt,cVpermethrini/prof enofoseno , substitutced for fenit rothion at Nazareth tnthe 1990 .eason, gave promisimr results to wt'rrant furtfher testing.Endoi:ulfan, a recommended insecticide against tf.L American b'Ilworn in thepast, was not as satisfactor,. as cvpernethrin in it- control of t!.armigera 
on haricot beans. [AS]

I 

__ 
Abstract 

Abaracl r
 
aidior I ranfat, r 



HOW TO USE THE INDEXES
 

The Inuniebrs listLd tinLdci each Ctry in the aUn.1hor and subject
inldcxCs cor'eSpondI to the abstract's seqnLICnt iai onl1nber, 'otn ld above 
each abstract withill the joutrnal. 

The last issilc of the year conlain; ennln ha tive anth.0or and subject 
indexcs l r le .car. 

Author Index 

The \tith or Index can hV LIsed to find abst raCts whenl tile pIersonal 
or CorT)praC ant1I ors arc known. The A ut hor IIdCx. which Is 
alphabetically arraed, lists al anthor and Co-ILtll()ir namlles cited 
in tic plilica tiol. 

Subject Index 

The Subject Index presents an alphabetical list of descriptors used in 
beans rLsearch, many of which are combined with other descriptors,
allowinI the identilication of more specific topics. 
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AVAILABILITY OF I)OCUMENTS
 

Users who wish to obtain full text of the documents listed in the 
abstracts journals, can use the photocopy service at the following 
address: 

CIAT - CommuenicatiOns and Information Support Unit 
Photocopy Service 
Apartado Airco 6713 
Cali, Colombia 

Requests must indicate the access number of the document (upper left 
corner of each reference), rather than the sequential number. 

Charges are: Col55.00 per page in Colombia plus postage. 
US$0.20 	 per page for Latin American, Caribbean, 

Asian, -- d African countries (postage in
cluded) 

US$0.30 	 per page elsewhere (postage included). 

Orders should be prepaid, choosing one of the following alternatives 
of payment: 

I- Check 	 in I$; nlade out to (IAT against a U.S.. international bank 

2. Check 	 in Co1S nade otl to CIAT. adding the banl: cotllitision value 

3. 	 Bank dralt made ouLt to CIAT. giving precise personal information 

4. 	 (iAT coupons. isted h\ ('IAl\ lihrary with a unit value of USS0.10 or 
Cos5.0)0 

5. 	 ACiRINIFIR coupons. obtainable %\ithlcal currencv at national agricultural 
libraries and at the rcgional officcs of the Institlto lnlteramcricano de ('oopera-. 
ci6n para la Agricultura (11('A) in I.atin .\imcrican and caribbean countries 

6. NESC() coupons. a\ailahle ait I Nl.S('() ollices all over the world 

http:Col55.00


AOO 	 BOTANY, TAXOIINONY AN) ;FO;RAIl I CAL. IfISTRI HOFTION 

24218 1.EI'] Z I., R. NAVAIIRO S. , F.,I. 1983. Frtjol on el noroeste do 
Mcxico (Tecnologfa do producct n). [ Beans in northwestern Mexi co 
(Prdduc t I o tcchnol ogy)1. :6xtco, Secretarfi de Agricultura v Recursos 
lildraitlctns. Inst i tan Nacinoial de lnvtigacionos Agrfcolas. Centro d 
Investigacioi n:; del P;rcfico 220p. 206Ap-fclcis e Norte. Span., Refs., 
I IlIus. 

Phasoilt vlg;irj 1;. Taxonn:vy. >vcsts. Virose . oitriotis iliscets. Plant 
breeding. rri g-Inn. 1Ilter stress. crtillzer. iHarvesting. Mexico. 

lifferent aspect s co(ltlnllng hems in northwestern s-ico are discussed; 
these inclutide i) iiport incl", oli illi1n d hotan ical description, gefln tic 
and var'. iviprTvetcmt , iiltictimi t -rhlnologv tinder icrigated and residual 
mon Itktiet,-d It ions , f(' i 1 izai In, water s aldtit anagement, b;n Insects 
and t ht i ctnt Io I , fulli I a Ifd viral dise iseLS tnd theIr cont roI, and 
IarVest . I nl ivithim I papers art recorded lI nl; t Is publication under the 

Ol jingu CenLtci ti heV .: 000.2 , 006 1 , 0063, (1(191, 0094, 0112, 0248, 0278, 
0I 306t, 13. [CIAT] 

(110:'
 
24220 I.El'I2 P. Ilgen dcscripcln (Origin
I., Or y botanica. and 

I-otanical de+,'scripthti ). Int . , Navarro S., F..1. frijol en el 
noroesto do M6xico (Tecnlor a de produccin). MiXIco, Scretarfa de 
Agricultur.i v Rectirsos Itididilios. instituto Nacional de Investlgaclo
its Agilcotlas. lnt rn tie inve'st igacioncts Agrfcolas tiel Pacffco Norte. 

pp. '0-4'*. Spin. , 3 Plo;., I I I S. 

Illase tls vii i ar iS. ' xnollv . Rot s. S te t; . Leaves . Flowers. Seeds. 
leve opm'ntental AIfstts. Plant gogrtltv . Mtexico. 

The tirigin, clioLificattin, ta.nolmisv, morpholgy, and phtenology of licans 
ait. prvsent.d. A ;I ) Et h the ltar hitS of tilt alchaeolog 'ial sites Where 
rulaiills of t-arl; hsl' eti fotnd iII Anrica at diiagrams of bean structures
 

are Includ]tet. [(:IAT]
 

0001 
2 	 1 . 

cattIe; ; i Ive.al Ires ,c (,t I t Ivadas (ihl gnero Phasen Itus en ui lIstado de 

25264 ih,,IAZ . ; SA\,tN(:11E (;. , ,I. IP 54 . 1(1st ribuci6n y local lzacl6n de 

,l Iatcz . I )ist ributi, n ndIloc alI!:at Innoi f wi Id and co1t ivated species
 
tif thle lhs t Ilu,, geitr iut tie State if lii Isco) . Inl Centro de Investi.
 

gacitne. Agr-cila tL (IItI i 1o . I:ix c. Prof;ramit do I rijol . Informe
 
AnunIi t'(I in\VSt i gtei (ii dt I C rupo lit erdisciplinari d t irfjol 1983.
 
Mrxi cio, Set c't t1rfa tie tCipit-ill till'-i v ,eti-trsos lidriii Icts. Ilistituto
 
Nac i inta I de I ivu;t i 'li" I tiot+e Agr col t;., pp. 109- 1 15 . Span.
 

Phase(, I it ! v 1IV;I r , I an ( 'ograplhv . llhiseo I 1ts coo"ineus. Phaseo lus 

An exptditi o t, wa s undoui'taktniidf rni I 983 li t I] itinic ipal it ies of tite state 
of ,lal 1soi, I'hesic'o , t ('IIl lect wi lt and clI t ivated speciies of tle llaseolus 
genus. At the co I(ctl oit sites, data wa]s taken i ;l lt., predoiniiant types 
of vegetat itt, specits; Iist ributi iii, stige, ttf the crop, soilI color, and 
diseases and pests. The largeist 11. (If colIecCtCd specimens belonged to '. 
vuil'aris (,5), fl owed Iv 1'. conctincits (I1) , 11. anisotrilchis (3), . 



acut Ifol lis (2) , and 6 unident I fied pecIes. The state of ,jalisco can be 
considered as a center of diver:;ificat in of the Phiaseolus genus. [CIAl'] 

110( P! ANT''ANAT10r,, 11CMR P1101. CY ANI CYTCICI ;Y 

0004 
242163 1F III Z ,. 1, 14. Caracterizacr6i -aorfofenol6g 

ica de varledades 
comercin lS. (lhopliplioielgica I cliaractorizatio;l of commercial 
\'t'ietie ) . lit Cent io de Inve. t igacioln s Agrticolas tieI1 Ba To. kIxlco. 
l'rogram'ra (IC fi jol. IIf'rme Annal de Invest igaci6n del C(rupo lnterdls
cpilln loIi dL' I' l I18f. .'1i:ico, Secretar a de Agr icultura y Roirsos 
llidraiil ieis, Ini t i ut , aciona l de Invest Igac iones Agr'colas.
pp.l 10 3 

-1(8. ,pan. 

Plias l iti, V'1 'I.ij tal alm. C( I[iVia'S. PHl11lt alnat(111s. Yield COtaiuioll t a. 

A inor]hiheilolig I ollaa r I "'hiiractoi'It:'atio l i beill goilot'pCs was conducted 
iniler tLie clndit ions of Z;lpopri1n, Ial Isco, >ilyico Twenty-five character
fstlcs all' preellted for e:ich Mnaerial.itoi Thiij i imr laton will allow a 
Catalog to Ia elibora1td for tie dt-lxt'lpt ion of i hie improvoi bean var. 
releaseid II' t. l st tilt' Ni'tol1,i I ]i' ]niveot lgai'Ol;l' A(IrCilec . [iCIATJIii-ii 

2 5227 ,tMNEN, ,I.F1.; MlI'H ; 1:, 1 Y. N . 1981 . I, caI l " I - II t: ;', l 'i r,' Ie (I icel(IticS 
proti7Lie et d ; lect illes (I gr.: : > , ' l'alti;eoluis Vulgarls L., pat'
f'aiCt ilnUiCrli !siliC I111101 It'. (Cel IUl;ir local ,it il 11of some proteinsanld ]e( t Ill, ofl iPh.;etlllls VU!_l iql (I' S 1)V 11)S.;l Ce UI IaI- r ' , t 10c11o1 0 t11 
IlhvayII,I ig V'get a t, I (l):4 -58. It., S1111. Fr., F:igl. 210 Refs. , Ill s.[Iept , III bio I 'gi, Vegote alIv, 'I\' er t:t_ ,, ;ll(''' ,C ChelmiJll den ] 

I ' 1'dat I-ic L' (' CH
It 1 > : n:b y Swi t ;'01r1 N11d1 

'lras l1s vl I lIr.lt ii;. So''ld. Co.I I .trll1' l'e. 'w ItlzetIand. 

C(ot'.'vldoni ar, of"i litl i IlI._' 11 vul ,itl'-1 ; was eni'ich1d with prol1teinl bod es by
aIr-cl,itlc t ion. The, .' of N Ii 0 litlin'd iv this way reachmea I call 
9.0 

" '. 'Iti s hloilcrgl'lI;'edI ' 'll int -'0C suctiroie (wt. /vo1 . ) was dli er t ly
fr;irt flilthlted I! d i:I lt Illlill', ni'i,;t v g. ad oint . "'ii' proteln body fraction 
(I 3 ot N) rep TI'!, it d I T)' o I tlh' !;illpIc . ima I 1l rpi scu los (0.2
mi l'Il ) , noelti dUl cilV h ill'e , sl 'llllildld th' prltouin bod ie!;. Proteinfthlod', Iilril'il,; we, -1 .I 1so 1 :1 t'd I'L II!; wi'reV olca I I ;-tj wi th gly coprote In I I 

it h' proIll' l t1holl ilatrI itx. 1berc i' ;r . ndependencel, betwee it e 2-t sill 

lectin ; u lupt!;. None of : CtIll -Il llll',l ll itr(s It ll l e ;i C il I l it iVC
ttii-lt b 

eom.(pollelt o , 11 IL 1 1 t Io !...lrit1 I 1u htthi lliht n-; I ie protev iiappeared 
io rIlc l! IocI niuilw ig iti 'llc ;ippi ra tti i . wt r t 11shown by S)S gel
IuIl r l.lph fort o l'I t I of If 'l I,t c i II' IifrlrilpeCOiti 1tdlacipi Iti rL deswere 77,(000l, .' ,,1100, .';,0)0~, :'.,000,O ;ard lf,,(l(O. JASl 

2,) II iAZ . , L.. P0811. F';t alb I IId ( t de I C g ICos y ,rroirarteltfS MOHrfo 

mo rp1)IfoIo gI. i I and igJtonomfclt( (Ih,ilim turfi Ill tIltv Trainl heal types) . In 
CvIt1lrio dlL. jlFr[C'acO.l'lc ll (it' If;) O. M6.xi co . Prog rama d'e ' I:1 
F r f o I. Iiito rme A ua! I d Infvc.<;ti gaic idn d- ! Grupo In t vrdtIsc iplIt narti de 

'. Co, 

Inst ItlitI Nilr olnti I de livest Igialr iones At rfcoIlas. p I.llf-1M. Spain.
 

Irfil 1 19 r::i SL'Crl't ir fa (llt Agrlci l turi v lliieit irno; 1l(rim Iucos. 



PhIisIilIIu vuljri.. (orplisllr . lCu tlvr', IIit1t hilli t . Yield components.
Plant 1lit tomwy. II ' rllg . Ncxico. 

1he .tabi lit *\ ! I rorrpliolotiaI and ilicivomivI' C' tlliL'ter'S Of 200 bean
IlItitil! I ; f 1toT tht' ge('l:p ,tHvl l;l oi t tiel uIistituto NacioiaIil de Investiga
'ilii Agrop ii,-iuiri-l. w' ,' s I itited inl 1 8 i l iZapopiln, Jal isco, Mexico. A
!I'lge V'illxial 1 WtI; Ic V' d it th' i,S s-ls morpho l giciil chairiicteristi1,r; stutdiL ed;thl,' I;irposLt %1;IIr ition OwCCIrrtl d Ill ill tilt. 91-OL'IIh hilb)it C'oin polietlts (11e. of 
liriii llc'5, . iII. '111 I Iiill i~o! t',;). or it i;lili rt foil gixielloil 3e outstandfingmilterl'ial!,, with umllp ! Is; (Iil v'itldt won:ploue t ; [CI AT]. 

0(1107
l3694'€ Z J.I I . 11177,. Abort III, !;ti l ;; ic Phaseolis vulIaris I.." 
mnor 1iigI . eIIi'o cI' riall litcd C rI-c IIIi (AbotI, if t If. ioni of
Ihs I'eLI ; llsVillg u silS: mo rpilogy 'idil tIIIlIs with growth regil I ors).

'e i "la . S c. (li1 i igo , N. I co , COI i Post gri 

,:iwi naI dt 


L*0 de adIiid o s. EscuIel 
A ri cul t iir.i. 8!,.* SpcmI. , Sum. Sp;ll., "5 Rei's. , I Ills. 

PI I;,/,Soo_!Iu .'l I: II . ;._ ;-.,dI; . f.rI th . P1illt l}'rO,^ti Slh!;t.ItICtS. P'Od.s. Xvtt iCO. 

Thei' l t 't S i1 Il, Ilt oI iii III w i I tt ;It t'Ied liii] li l-maI growth WasIt~dLnd i t llo v:.T l ill 1111 I;ihl , I ' IN 1111Ii illf IL-.IIt'eS; (111 letill-dud groW t .. i I ke-
W ieU It i ! Itl lli :Yoliii'sIS in tilt' liisi;i tilts

Itlrmon !. i Il ;,l i d pt i 


]t, of nitural 
tl~ ~l 1 W.,tc} w.-' ; t 1l,;i Ic ] alidt I imll yaI it was Cons;idered 

li tI lt tlcit to %cII.t' i ''jii I ' I i. I,'h I-C ill Iei ltd growth1 in i(]ErI fiel coIdit I is . Ablt I\v e o , (wh i I-I h~ivo I-topped ) i ow.i ng ;Ildi( 1 nal Iv dtiv) mid 
If IrI iiL'. iii i i itilig ililt] I ;I1ll l ii I i tIS; l t re mi'l, ii, id, a,l(] microscopic

ie i)dri I iil I i 
 )1it.I1illt'1 t - dlilt' d1Vs iI ter aItlie i s.

cd wit 1; 5 p!Ilo 't t Jl ;t~ ' [to
]l];lvlc w'c'o' a!;";i spl' c did niot influetice 

1the ]ligh , ve]'i'I; ,i I ion . N'ir ti . it' if)X (1" tII' I-W lit1 !,till gradient Wasii 

.' I I V'.I I'!"Ii II no . ol I I1 1 i li llid I ') Il l' :I vi is et liEindl;t ds ; f itllt .
1ii 

v %.. ll;,, ~ t I l o 
Ill
WC'] U 

i ti 
:, 'l 111112( 

' (
i II 

It-; 
I 

l
IF' l Il 

cr'tVd;Aes d ; ill th e 
t11!l 'i I I iIi I l',1 i ! \' I'fitI! it! 111 1 o,,b vc 1 ;iI i( } ttI' I.Js j;.( I grollps9 : 
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type of growth, the most unstable melosis is found in those with 
semi-indeterminate habit. [CIAT] 

See also 0036 0230 0231 0361
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25343 BIRO, R...; .JAFFE, M.J. 1984. Thigmomorphogenesis: ethylene evolu

tion and its role In the changes observed in mechanically perturbed bean 
plants. Phys-inlog a Plantarum 62 (3):289-296. EIngl . , Sum. Engl., 32 
Refs. , Ilus. [IBiology Dept. , Wake Forest Univ., P.O. Box 7325 Reynolda 
Sta. , inston-Salem, NC 27101, USAI 

l'haseolus vulgris. Cotyled . ;. [thvlien production. Growth. USA. 

i'lechlnica I perturbat ions;, either r,6 ini, or wounding, cauoed ethylene 
evolution from Plhi -olin; Vul.igris cv. Cherokee Wax fnternodes. Evolution 
began 45-60 mill alter perturbat ion ;id peaked ca. 2 It later. Greatest 
thigmomorphogenesis cccurld if ijteorndeds were perturbed when they were 
equal to or lei;s than 1i i:nm long. Greatest ethylene evolution, however, 
occurred in longer internodes. Mhen one liternode wat perturbed, etilylenL 
evolution was not observed from other internodes even though they responded 
thigmomorphogeoet tcal ly by exhliit ing decreased elongation. Ethylene 
evolution was ipparently a resul r f inicreased I-amino-cyclopropone-l
ca rhoxy Iic oc Id (ACC) piroduct ion a fte r pertirhat ion. Inhibitors of ACC and 
ethylene syntliesis blocked increa;ed radial grolth but not reduced elonga
t!on. Ethylene ti.it therefore be only one of several factors causing 
thigmomorpliogenesis. (AS] 

00111 
24914 CANTU C., F... 1980. l)eterminaci6n de la relaci6n evapotranspira

c16n/evaroraci6n en cuatro cultivares: mafz NLVS-I y NIVS-IE' (Zea =), 
girasol Tecmon I (lielianthus annuls) , frijol Delicias 71 (Phaseolus 
vulgaris) y sorgo Topaz (Sorghum vularo) . (IDetermination of the evapo
trnspiralt in evoporat ion ratio in four cultivars: maize NIVS-l and 
,I.VS-IE, funfltwo.r Tecmon 1, benus lelicias 71, and sorghum Topax). 
Tesis lng.Agr. NiI-vo loSt, >.IXyco, lost ituto lecuiol6gico v do Fstudios 

Montoerrey. Suiii. Illu s.Super itor ,a;de 7H'p. , Son. Spall., 23 Refs., 

Ihaseolus vuliris. 'ap Ot ruLisp Iat io1. Soil ,.oisture. Yields. Trnispira
o otiol.t-u ion. etqi i riment!;, M-'e:ico. 

Al exl)t. was Londuct,! in the ag;ricultural ! in the soilsexptl. ield and 
lab. of the lieu itut I,ciol~gico v de Superiores onterreyEstiudfio-; de 
(Nuew ed, Cocyi, t. detrrine totau tIVlpotr;asti rotion (TE) , dal IY 

evaiop t I insp I it i,u (DF)i, IF: F r t i,, irsiluct Ion, product iii efficiency) 
and conim ( ( c'utI ihIit ion t cv. : ma !;: . 5;IS-Iand NI,'S-I, nllIIowe r 
Tecmon I, bitiis; le I iI ias I, nd ,crghum Tolpaz. For the l-111 cv. reu I tIs 
obtained w-r(. esi follow!;: I, 21 .if ci; iW, 1.214, cm/mvy; "'L:DiL ratio, 
0.505; produc, Ion, (1.7, t /ha; ,'vapot rais 1rat ion of fI cieicy , 3714 
kg/cm/ha: ild ecoluou" ,cni r ilit i on, Si3)P. 9i/lcm/ha. IAS (etraet )-CIAT, 

4 
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15401 IARRIS, C.C. 1977. Properties of ribulose-1,5-diphophate

carboxvase/oxygenase from Spirnacea oleracea and Phaveolus vulgarls.
Ph.I). Thes is. Amherst, Un Iversi ty of assachusetts. I09n. EngI., Sum. 
Engl., 29 Refs., Illus.
 

lhaseolus arts.Iul. Enzymes. ItIochemi st r,. 

Purl icat ion of Phaseolus vu r-ari, ribu lose-I , 5-diphosphate carboxylase
with aminllon iul Irlate pr1c0iptatton, ion exchallge chromatograph y, and gel
filtration resutlte, itn the compllete loss of detVctalble oxygenaso activitv 
aild the retent ion of a I ,, votcity and ; I high K form of the carboxVlae. 
Purl fioat ion of the elunyloe with polethyletne glyct -6000 precipitato n and1
Ion exchange chrom;tograpvty resulttd in the retention of a high velocity
and a high K form of both the carboXylstIe and oxVgenase. The enzymes
prepalred b% tile 2 procedures were electrophoretically different. Ft olatedteaif tJ :MlCeexh ii ted low rates of both carboxvl ase and oxygenase and
similar devel opmenttaI kinet ics were observed for both activities during 
greening. [AS (extract)] 

001225344 JAFFE, M.,.; TEEWSKI, F. .; COOKE, P. K. 1984. Thi gmomorphogenesIs: 
on tle mechanical properties of mectioncall y perturbed bean plants.
Physiologia tIlantarm 62(1):73-78. Engl., Sum. Engl., 17 Refs., Illus.
[Dept. of Biology, Wake Forest Univ., Winston-Salem, NC 27109, USA] 

Phaseolus vulLrs. Growth. Stems. USA. 

MechanicalI propertie!; of cont rol and mechanicallIy perturbed stems of
Phaseolus va]jzarts Cherokeecv. Wax wore compared. Rubbed plants were 
great lv hardened .Against melnlill Ical rupture by previous mtechanica I 
pert urbit Ioi. This hardening was tte to a dramatic increase in stein 
leXibi lit v, but not stlffness. Mechanically perturbed plants could bend 

over 90' wi thout breaking, whereas control plants broke after sl ight
bend fitg. CompaM 'iosO ith other work revealed that different species have
different tactics for ailt eving similar resistance to rupture due to 
mechanical stress. [AS] 

0013
2487q PIER;E, .I.. I181 . Turgor dependence of biosynthesis and
metLabolIism of abscisic acil. Ph.1). Thesis. East Lansing, 1,11chigan
State lnil, ersity. 193p. EngI., Sum. Engl., 147 Refs., l lus. 

Phaseolus 
USA. 

vlIga r is. Leaves. Water stress. Stomata. Plant growth stibstances. 

Tlurgor rather tthl leaf water potent lat or osttot-ic pressure was the 
criticl parametti of pitht water relat tons which control led ABA production
in stressed leaves of hasels vlgaris, Xantluum strumarium, and cotton. 
lo!;!; c'f tnt1go r III detached- leaves of 1'. -vul was correlated with
accumulat inn not rt lly of ABA bt also o f its metabol ites such as phaseic
acid. t reltat I ion, ABA was converted to phaseic aci d atn not to
conlugated ABA (the alteriuttve metabolic route). [DIssertation Abstracts 
Inte rnat toal] 

See also 0099 1271 0272 
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25195 BII'FITER, I.; S I I I-1IST, I If ler
F1. 8.4. t If ammonIllmn oil nitrate 

tlitI Zation - rooti qtf dw rtt 1)en. PlIant Pliv ology 75(4) :11)99- 1103.
FngI ., Sup. ',ng I., '8 Its. 1, is. I lesearth If tst. ITAI., 1. 0. Box 48 
670(0 AA Wi;l ill ii,11lI,'flit .2ettierl ndsl 

l'haseols vtIIlet is. Amm tium nitrite. v uptake.N t iiet loots. lwa;trf ieans. 
N. N"etitetr Ioods. 
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25342 lARI)IMAN, R.1'.; JACOBY, B. 1984. Absorption ni,! translocation of 

Cd it bush beans (lIhaseolus vulgarls). Physlologia I'lantarum 61(4): 
670-674. Eni. , Sun. Engl . , 7 Refs. , II his. I Internat iona I Crops 
Research Inst. for tie Semi-Arid Tropics, latanc' r.ruAniIlira 502, Pradesh 
324, India] 

Phaseolus vulgaris. Nutrient uptake. Nutrient transport. Cd. Translocation. 
PCOLS. 10110l 

Factors af oct ing Cd absorpt ton and t ranslocat ion in young bean plants were 
studied. Absorption of i'd by roots was reduced in the presence of other 
, at ions of Increasing valence or ionic radii. Reduiced absorpt ion also 
occurred in the presenice of FIITA. Cd concoh. in e.xdates from excised stems 
increased with increased passage of Cd solut' -r and approached the concn. 
it 'he exteril medium (4.5 micromolar (i). Thils was apparently associated 
witl saItUlat ion of ,dsorpt ion sILte: In tile stems. The stem behaved as a 
cation exchange column resulting tin ; chromatographic distribution of Cd 
towards the top of the plant. "! ese eapt. indicate that Cd existed in tile 
xylem flild as a free or weakly cop1exed cation. Additional expt. showed 
that tile total amoeunt of Cd absorbed Lv bean plants was Increased by 
Induelng higher transpiration rares. The effect of water flux on Cd 
transport indicated apo,lastic flow to tue stele. [ASI 

0020 
25232 IITMAN-McKENTIY, A. , A1!)NI-R , F. P.; SCIIRI0)ER, V. N. 1982. Effects
 

of caIc ium, magnes itu and itpotassium deficiencies oil the growth and
 
development of bean (llaseolus vul gar is I..) in nutri ent culture.
 
Proceed l;gs. Soi I and Crop ScIence Society of Florida 41:139-144. EngI, 
Sic. Eng, S lefs . , Ilous. [Epror Ctenter, The Land, lake Buena Vista, 
Fl. 32830, USAl 

tlhaseolu.,, vlLaris. Plant development. Growth. Mineral deficiencies. Ca.
 
Mg. K. Nutrient solution. Dlwarf beaus. USA.
 

Growth responses of busi bean cv. Sprite, subjected to Ca, M1g, and K 
stresses; at 3 pheltgiC,ll stages (3rd-trifoliolate leaf expansion, flower 
initiatiot, and p i Initiat itio) , were determitied. A Iloagland no. 2 
nutrient solution was used in the greenhouise. Nutrient deficiencies were 
impiised on ex1t., groups by replacing the complete solution with solutions 
deficient itneither Ca, Mg, or K, at the 3 plienological stages. Whole 
plants Welc !:!-''ested at weekly intervals for dry wt. comparisons, and
 
tIssue ail yses I or Ca, Mg, and K. ]ln comparison to control plants, Ca
 
stress at "ird-t-ifollolate leaf expani;on andtiflower initiation reduced
 
growth appro:.. 80' and pod no. approx. 90,. Ca stress at pod initiation 
reduced grow.th b, 66% and pod ie. by 737. Application tof K stress reduced 
DIlyield and pod ti. less, at ali stage; of development, than Ca stress, 
with slighLt effect at pod Initiatio. The effect of Mg stress was 
intermediate. These observations confirm the mobility of the 3 ions, K 

greater than Mg Iream ,r than Ca, and tihe necessity of available anti 
suff i ci ent Ca in the root zone. The statas of Ca, Mg, and K in plant 
.isllt' roflected hc conci . of tlt I catlons xi the nutl'a,,t solhtions 
li Ca cinteit if stressed plant tisue at 9 wk. was app'ox. 1/6 of the Ca 

content (i control plant t issue (:"). The K content of stressed tisste was 
reduced t,, about :OW2of the control 4;). fle cntent of Mg In plant 
tissue ac () wk . was reduced 90, 80, ati P.M% for removal of Mg from tlxe 
nutrient solut ion at the 1t1-tr fIIlolate leaf expanisiont, flower 
Initiation, and pod iltxi atlfot stages, resp. The relation;hip of plant 
growth, yield, and mineral eiittentt to nutritional stress Is useful for 
understanding and formulating plant nutrition management strategies. [AS] 

8 



0021 ,25349 KARIIAIKAP A.).; KANNAS, S. 1984. Transport patterns of follar and 
root absorhed coTper in bean seedlings. Journal of Plant Nutrition 
7(10):1443-1452. engI . , Sum. EngI., 11 Refs., Illus. (Biology &
Agriculture )i''fslon, lliabali Atomic Research Centre, Bomibay 400085, 
Indta] 

t'haseotlus n.jlari . Nut: rietit uptake. Cu. Translocation. Roots. leaves. 
Nutrietit transport. India. 

Copper absorpt io1 biy ro't s or l eaves and t rattspot-t to other parts were
ftol lowed ill -day-ld !; Ii ings; of bean cv. Vagh;a . lraiislocation was also 
measured in ll-. 4egmt.is of the stem. It was found that a larger amount 
of (Cii w;; ret Iiill L inI tIIt, toot; attd t hat Cl I w:.im; oreiot 1 irolI c through the
phl ,-cil than t tthrmuI; hi -::'l-i-, as Indicated by the data on translocatLion 
Iro root ;oild tat,] . I-t'il plattts were found to trainslocate more Cu to tile 
Stem thall to "th'l"i parts. Kilet ic antalI.sis of albsoo-ptiollV excised roots 
,full stem cepr'litr eve.; led that the roots have ;i ax,. uptake capacity and 
high ioffintitv tot Ci. IAh 

232115 (itIVEIRA, .. A. I)E lo'78. La influeni a del boro en el crecliniento y
tntrici6i :rIIItal d l i seIs vii ujL s I.. (Influence of boron on 
growth ad minieral nut itiln IF lof viltairis) . Tesis Mag. Sc.'Ii.seol us 

CIIaptiigO, .! XI6cO, t etti d-C i'-;t radu d(,s. 
 1531p. Span., Sum. Span., 118I~tcI's. , I IIu t.. 

t'1aseo)ItII, vitl ujI.II. Nut riiit I i'i Noti itake., ';oIiit . et Bt. M leral content. 
I.Cii V!:i. St leti . P,'t) . PI'IS. XIts ill hf;I i'v; I' (il11. iIc cles. MeliCio. 

1)L coliduct 

hydt-ipOiiii C ltlie, tIt' "l lt t ; ot 


'two iL'%t we ri d (Illde" gre-i-rtlise ii Ct1ll1t iltus o , tidy, us;ing 
P, on growth id miteral nutiition of
 

hIen V,iI-. C'.icil Itttc'. 1I tIltL lc t I pit . , Lie0 1o1)S t
o-1 aIdeqaIlte solution for 
healthiv trop devel ,mnitiit war :;c'L'feted -Iumg l 1t 'i-t ee llS based oniVe o 
I% p) ich , I I l tenl'll t (lIaves, stern;, roots, and pods) andtion t tt l orlalll 

the hiitlm - ilng plItenti 1 )1- theI o1 litiollis. o ell(t' n ti t e soluition was
 
se lectd , a . lid exp . woa- v'S;tah l hed w ith 
 1.trea tm ents : , ( .0 0(5, 0.050 ,
 
a .nd- ' . In blhot1
(). 1 i)I0 e:ilt . tit, elict s prodi ld by thie different 1I 
treanit mci :. WolIe v at l-lted [hroiul i iicroscpfc. I- heliel a, and vegetable
 
growth I ss andai t y v I sIla I ld tf il's 1 ii flp tilte 
 (l fIretit phenolIogIcal 
,, t i I,v..- 'I lie ai;h l v, !;olt lioll Was tIe i(;t i d e qiiaite foi llormlaI lI bean 
(Iev l-I pli.t . I lv 

" 
I -M P I fc i Ii( l- (O1 i(lld 01.005 ppil) r!':;trfcted leaf area
 

lx p;l oll aid d Ii "' v1 . il Ill e-., 
 st.iuis , our! roots. Ilighest nutrlient uptake

lov the ao' rI pItrt s tid root' 
 1-C t'i0e !;tI red il treatments wi4th 0.050 and 
II. 5111 l0l I. It dif II l V ltt Il c 'te- '. It(I collsIde';ilIly; tre atment with 
0.005 ppm I V IIded I 7') ess lImit the' bestt reaitment (0.01501 ppm B). [AS
(ex t Irac L ) -C'l A'T' 

24954 I'T INAVESI I .NI.A.S.I1.R. i. 1983. Nutrircao mineiiral de feijoei ro('linih;eiuIoi; o.ljri -is I..) -Ill ioi so los suci tos a compalctacao. (Mineral 
nut rit i o i r i;lau- u-(oWll hi two Soils subject to otillpaCtatton) . 
Test-, .L.trado. I r- ,Bravi lEu-colaI c zit;'S1) I, Superior de AgrIcultura
iuz dit, uie froz, da ('>li.slitSao 1511p. Port., Sum. Port.,e Paulo-. 

PlngI., 131 kef!i., flius.
 

Phas'u Ims vlgatl is. Plat nilt riIon. Nit tI-nt uptake. Soils. Sol] 
fert I litN. Br i I. 

9 
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Expt. were conducted at Escola Superior de Agrtcultura l ui: dCe Queiroz 
(P racicaba, St, BrazilI), in 1983, to study nut rient ext racltlot by heants as 
affected by the reduction of the porosity of ' soils (lrithic ltaplacrox and 
Ochrultic Typustalf), with and without fort I I l e i.. il ricat lon, and to 
search for the best t tile DM . Trialsporosy or max. lM p., Ion. were 
cotndicted In the greenhouse inI ol tom-seatled pot! . ]'hree collipactatIon 
level were uniformized to a penetrat ion re,vstanc,, ,I o-8, 8-17, and 6 

kg/cm' . Ferti I izers were appl it'l to get 8/I"' cation iaturat ion, and to 
maintain the P level above 15 ppm. lean cv. Aroana-8O and Rico-lardo 896 
were used inlthe trials. (In the fert iI Ized (IrthIc liapllrox, the reduction 
of tile porosity from 210.13 to II .33, (best treateilt ) increased DM by 
25.47. Il) tile Oehrultit lypustal f without lertil f:'vr, the reduction of tile 
porosity from O. 1I to ".8/ and to 3. f!, decreased IW!1ly S. I and 9.87, resp. 
[AS (extract)] 

See also 001 0061 0069 0070 0(71 0074 0122 

CO2 Plant level opment 

00:14
 
23999 Al-RUIlIAI, I.A.F.; C;OWARI, MB.E. 1982. Effects of acute gamma 

irradiation of dorimant seeds on tile growth and yield of 4 varieties of 
French beanI; (Illaseolus vulgaris I..). ;entica Iberica 34(1-2):83-100. 
Frigl . , Sum. Engl ., 25 Refs. , II Ins. I lept. of Botany, Faculty of 
Sc ienlce , Ut Iv. Of Gi;lly O Il IS, Blenghaz f I I bya] 

Pha i lul:; yuj}2IlT. 51fSoap heans. I rradi ati ol. Plant allatomy. Seed. (ermitna
t Ion. RILts. C11l t var;:. YC Ie(s. YieLid co polents . Lybla. 

10ose resplinIs l til I g e I- t 1i111 of 1, l'haseolus y ujearts var. (Cordon, 
Masterp bce, lanc,c; and "lhe Prince), after seed exposure to acute 
dote, of g;ama ;iti l otfoil, was /l;;SlSeled USill; Inomlrplhologlca] cri teria. Lethal 

(loses did lot affect til n oft .t ,1)1( foronvset vermlni 1ol. values survival 
were F.5, 1).5, 17.5, and (.0 :1 for Cordon, 'lasterplce, ile Prince, and 
Swiss llan c, reaSp. IleC'reole s in tilte rate of root and shoot glowth, fresh 

andI dry wt., no. of le;lves/plant, and i lengthening of time to flowering 
were observed. The no. of ptnds/planIt was tilt- most sensitive indli'ator 
among yield componet . Other alterations Include(] the homogeneity of the 
populations and chihalges in tie no. of leallets, accompanied mostly by 
change-, Ill It-;if shapt. [AS] 

'3347 tIATICIIFIl.IR, A.R. 1 )182. Chlortetracycl ine and oxytetracycl Inc 
effect!; oIl plant growth 1111 development In so II systems. Journal of 
Invironmenta I Qu I I (( ) :i675-678. IngI . , Sum. Eng1 . , 12 Refs. 

[I it ed Stat es helt. of Agr f CiII ture, Agricul I ttral Research Station, 
Vv t v Plegion, 1'.. Box Fort , llIns, 11SA](In 1, 1Co CO 80522, 

vol ],(ant Ils.Ihas:ol IC ar is. g rowthl substance;., ,rowtll. So USA. 

A series o! ;rltllhll , c'-1) L . wei, t'otlhllct'd to Ideterminte tLh effects of 2 
ant Iblot Ils;, IlIlretrCIVclIn, ;I111 oxytet racyc l Ie, otn plant growth and 
deve l l-Ii'nt (l wile;It , male, radish, and111pinto beatl In different soils. 
Both ant ibioties alt itcted pinto beans. lean yields, plant heights, top and 
root dry wt ., Idl C;I, Mfp, F, ;111 N COllte1tsIt were all decreased by tile 
atlt 1b)iot it s. Il(Illt I nIv benil; showeI aln adverse response ill tile AscaIon 
Slld5 looM, tht. wter tilt' 001v pl1ants yrown fit the Nunn clay loam. There 
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were no antlbi-,t ic effuet: en the htLuI il;t1 t ; with ClIlier anti iotiC I n a 
conen. series o f 0-1 (i ppim. I't gIowt l l! i ,tv' loi'p onti eft: wereI-('1s 

related to soil clharnittri. it - ;itd p l;tt Ithit ics. IASI
neon 

248)2 IAT'S, 1.:..; tIl:NNFSS.:FY .1I'N iIT, .. '. I'1 ) . On the us . of solar 
l idiat Io Ial d t ilp 1,1-:!t rrv I d tm tI[t nt , til. Siap bean ma ttiritv da t 

it' the Wi amilit'.tt Vi] v. S It lake Cit v , ('T ., N itlon l cean Ic and 
Atlrosphcric Admilist 2t-;ii. 'lclinit I! ,'Imormnifw: NWS W3-iS . " p. Engl.
Slm . I'l . , I i Ktl . , I I I tl,. 

IHlas IIts VtiI pI I" nI Sa,p I!, " ! fat1 ,itin, inll. "ltl iratl re. (rowth.
f tolrat Iili. ''lP nII , 'o . PII i i) . 'il:ing. i lltI nvu c. i/ vt'sting. ISA. 

lIICIh ilic ! ;1n11 iat;Ci otlc it 0i 1 r I It t I1e te Vd iliat t1 !;le 1 f tile 
p In la. l I i t 11 iN 1)' li t t' Ioe [t'1 111(! iivi1,1 1opriTit of !I ip b al. Tt s. I it or('!('" I '., ~1 l~1 , halt ll'l-o,lc !tol+: hl;ivo ;ill Ilde lI Iv I I ow ot I-s a 1 

It'2ttl i lI) th,- I ' ',Ut ,i ll), p11 1t , p 1a ( In) dIl t t ; I int -iI t:,I I I slit-i and 
CdCIIUd 1 oi t:li0 t It 't- i't, -aucr t;ia , i Vl I l ip tl Ips it It( I i rvt'st 

. Thut!i iI'iti , i :iethoi bi,;eid ol ti latii plogi(al v riItllv, in; ivaiI;Ible 
Li cSE illilt t I Ite d;lttt' i rni4tiri t , i li .- -ihtuitlie doi ilt.d ! I harvest 
dtt -S, is i 1i tI t ItIt i! 1 It dotL 'll:ti ILI L il.t'tl t i flneOt t I i n harvest 
.htI U1tiIU. IC AT';' 

0027 
2:1 9 I S I. . :l.; :!ITlI0P AIllYAY , T.1.; BASU,. ".-. I'i1H2. A note it tile 

t'ffe'ct oI ot-,orh ;i lt] and IBA oi1 loot ipg ill t'tittips;. Idlla .lurnal 
I'lnit Ih.'ioliy .i)(1): IO- l?. lgI ., 8 Re fs. Illi dl.tii Chiaidrt KIshIt 
V\twIi Vidyt-ilava, K'ilviof, N;ldIn, We;t il'Ilt'i, IItdii;a 

Phiise~o I~on viijain. Ro-t ilgp. Plat gritoliwth litstnlllU . Indi. 

St~rk plit!, of '_j t~vpLtula, Co mo:s ,: Col~lr,hrc'lort.F olitorit' , and 
lYla.ii L 1jtItin it, Ii titot ings, i:e.re tr tttd withI tsc rlhiv acitIaiolonI ll1 )1 t,.; IliIA it v,, Ii iis com-iil . Cood .r o .{l ILL()ol il nd v r bo th 
I'Ce ttntIliit:; , v o, liII d wit Ii ;ISCirOI Ir aCt' 3 x lO- I IA1i(1 at Ml+ it I(1001 
n/i_. F.i: I'd CI op Ai,nt r t ! 

[1()25
 
.21,870 Ai. Ii , 1. 1941 .
 Studies of seed theve I opnlont anti ripening In 

f E2teii;iris . Iui Ilt ii1, Eng 1iIndyi Ill.1). s s . , l IVeFtsi t y of BiatI. 
11)61 l~n I.. , Sntiti. iogI . , 116 Rfo s. Illls. 

llilasc Iuts vtI g.rnS. Sotis. Pods. (;rnIiiitation. Matutrat ion. Seed IIngs. 
CiroWtII . LI Le ti P1Igdi. 

-1 I Itnary-; :ilt! l olf tile glrowth and dev.lopment of lhaslttmus vularls 
(cv. Tie Prli.Ce) plods and stet'd; e ' ctrried itit to tieterinn the ivluenlce 
of hiatge in IM a d wti t Far t'(,it 'llt , go iT'Itf titell ib I i ty, ;tilt de.; r 1t Iton
tolerainco (IlT), ;ii til t'nt; l l tit pit tern ill iirt I;tntrtrt-ii- I .liodveo itent 

, irti ;' elI!, ii" thv olmbi'vt lli i C 1 riVr rV l ';if dill iitg no o i lnlh ;lld t III'llitg.
Substq etit oirk ilit -l'.d hti, i't1tit iI ia Mil: uiitt l oI rill' i Ig tn IntitvlatL 
setils tto ftrtitir iluVe t l. ttv I,( i'ipving prttoe, licveloping ). vulgaris 
;e-eds bel;iuIvi,i It' f rl; IIiil iln it ;ilipr(I.,-. 2Y d"vn after ;tit sis aind 'aeoin ij 

showed IT a pi Io::. 4I tIly's . l iltt eti i lit ill S' tnds deve Ioped IT 
progre!;t;1vol, v duing 1-5 do!,,'!3 in ,it 11 Ik . t!(ub~il i t.fivv, daw; iubvitunaibild !vetds It!; ,rl I ;is 0i. 1 1> dv.!AfcearU, oii%.t. tiapprl x.. 16 of fill I si t,) 
[[o liII l~lT ';4 l] ,I" (It d andli p -1'':11na;te'd, lI(ual lf'lb .~lill lowerI 1hu1cdWt les 
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enabled only older seed to devel )T S that 'iI' I;rviv,d )v 28. "t-Iayv-ol, 
seed at 75% Rif, by 31.5-daV-0ld Stied at 327 RlIl, atilt bv 6.O-diy-'ldtSed at 
07 11. Both natural ;1nt induced ripening, in ;1,! it io1 to inoto;'tu lI', 

involved a loss of seed chlorophyll and reduIt tcc,t ion ofealoigej,, tdt. of
 

totalI elect rol Vt e , : I ')tS St irI;, and av, no as ids ci t1 ,etIi t It
ion.
 
Acquisit ion ofI Lhe a i tir too tain sI, 1itt , Ift vI. dc.jiI.,iat ion wIwis
 
temp. -sins it I ve, being ! i nhi11)1t Ct at 10' C ain1 d 1.1.''tl ;It I ' (i r:r l1
 
to .5' :C be iig ;liro x. .' ', . I icit ti lln i r Iur,i i t, ,! N,. n h lii t .i'
 
;ic(l 1s It ioni t i 111t ri 'nt ttl ialIV,1 15 i'i, iti"Io t till,l Ie, !' t wasl
 
reversib)lv, ven ;aIt ts 7 ditvi;. Al t il ti i -itil tnlt<'I 'I t it pll-l:rel
it t , 1 
leaf t.I !;sues o iemamitir, 'teidtd it , i tu it oqoiti! it I'mt 1D* ,i t that 

a period of (tlitaned cel IIla it vitI t V I wet h v tW,ane Il I t , resv ;t otl
 
resent I tl} ma ;I tool', cs tlstl'!Li 1t'' i ' I ct :,a in?1tI1hgh.
i ro rina I itI t ion , 1li 


hU C , Mtav tet01li It' ('1'1'1' it' i I% to' iCi ,'t'tat t ordetly
TIe ,t lV ientt ot II) 1a1.t 

ll (1 i I totiit 1 11 0 f et-' ra .ut itilt org;me IsIt';a ind t Iw t d,i I . itt et)I IlacI "
 
act iv it chtaractvr i ;tIc oiI in tit.
pvti I ASI 

23986 I19714NANI)I2, P.; tIlI., t. I 8,. A solIs (if developr'i t stapit, oft
 
the tieall l'haseolu; L,Ii , t:lilry consultt Cal I
p lont vI_ A. st1. for ittion. 

7

Co lItnm I , Cettr'o 1ttettr;tcila lI Id, .Apr I'itI raT' rip tol . p. ihigtI 

,l ttI I Ius . tCIA'I',1 rt o ,\it, 6 Tii',, , 'iiio ombi,I I ' 

) t o ' 

Itde t v M lm t c rIIL I i , I . i ti, Ct'i i,. , 1 I t f 


Pha itls i., I %it1 rli .. 'lt,'' uill t'II l: 1) lt'etis u illI t it g1 I( t Ittrs. 

A -(',tit ' ol t.i, 0 f C 11 IVc 1pI v I't l tIsi I" ;i P IlllIt .I'. li t bt I t o oth 
detLe rl zi,itc land I idc rt-I li hl I d I' '.IA t I I[ t %I' ; ! 4 I ' I 111'd ailllddfCS (rI' -(I. I t 

Vt,Vtt;1l]ti 'V ) ild thIl tll '" I I1 11 l,u t i VC (iP . I'lict,t ;tp - V 0()(ge'll,I11a 

tL n1) V Ccll V .' (l'i 'll :1., . V "] t il III V, I I- ) ,(l'l "" '7 I , r Itcv I f ) , 
4 ( 3rId trI-IlIof lit iv.ilI , P " (i'llI owv, t i , F h, (1 I 1,w, nor,I , R 7 (pod 
itnt It tesxtI It 1. a . I I p m I ::t; I *'t: Al i ) i . c tI!, Iitto odVh'veIopliltl) 1: P (I,'d Ifi ]il l,).,and iq (I (riit tit-it v) ;,i't d 'scr'ibct'. A plm;vl 

lir stage;( k! :iIi d I '. th,- vwx .1;1 ~1!;l~ltit Il,lt , whl~t IndividuallyV 

co lidp , ti', It , id ItI lt , 1 pl,,t ilt ict o,t, slw t Ili IS I t . S lit .ll 
Of tit neXt ll', A I *1t . I C1I 


'
 
244 10 1,1 .k!OS .dcillll I v V;l~l'ienI, BI.C].{C ; tlor;loi('in ilt1.1,do de, la 

(clia ; ] i ( c I I'.l enl (lifetlio val - j, l ,; di. !I Pl'h .u ..) !;eimbr.idti:; 

renllt. t l; t,( 'll ~i.Plvi1.u1I "W' rw(i'ii!f',and po(d ftII 1.1US l,, I 1;h 1011 t , , 

f,it r heanll v,ili i t 1 -!, -1 t I ilI ;I I on il ivs) . TVl'eiI, I ;.w ;ot dIfl1(.I-(llit llt 

S!il.(. I II.,plill,ii il , (, ] ll , ' Pw ;t ,ralduaid wl;. 152.1). qpo ti. Sulml.c , N.ll' 


Span ., to i .. I ! 11:
-, ,:' .
 

l{ Ihl ,itI ii.li- I I I I,'~i Ing.. ('ilt iVill t . Ag,nf lloilli c" C'hli t!L I S . I'liddI iII'.ill: It lI 

Vl., I'' , 'li I,t.r , [Iv%,mat t nil. ngil!. .Ii ,Ilp u ,I . 1p;oi Plani X,x,Ic o 

'Ihe, h~,-1vi I >1 ",ii, 1, 0 1!ti , lOWL, IIll',; dt l. rp): , .11 ;o(t ! I [(i; fI" 1,1111 tn fl 1 
'kvnlir I s. d ic'! V. t . Ia.l ( - halbit, %I; c1-, ot it hi,,l1i ii I(, I{1 I h h-telrlil,,lt, lrow th , 

busifh t v I , , i t, ;l . n I :. -A- It ilil,I , ll'illt g Iowt 1 i t ibo.I 1- l ~I hil, , l it-) 

:w glro IY i (i ldclI i I:. , i I 1 '.' ; t i do v" Ii. , l, .i, I t, , Iira,)..tI;! '1;i,€.X-164 1. 
( 1 11 t - I I i Tl I tl1 ' -' i ,l i , I lll '. i n. .,t d I I c I1l1 t p u 1l],l1-'l d ell . tI c ! 

ill <I cropi I t V ' 1''' 111d I IT) t lh'. ".':p ce d] ' I tl ,~ t I ,It C11,1,ling', 
.t'vx c'o . P .1Iit:,tl ' t " ', l I Itt 'l Tl !1'. "W'I . I ! 'i1'' I ttl~t'tC , I Lii1 !11 .1 u , 

,ildt p i'dJ -l,t1 .1rc'a I A I ; Ii- . If 11 l b. .1:1dt I'; ' (' , il11 tlit' 1,li 11l !;t 'lT)0 1lt1 0 I11 

!,r~ji(li- p(',. i,1 po&d> I l t '.1i ; IId. .md Iillclw W-I i I -111iu t I illl N , ollplwlt t;, 
I I11I. l It' o. I li t 

I 


Ind I... il:Id I ,t it 1,11~ on n I " II;II ., I ' , Il tliv 1)1 ll lo d 

di fI e vll gi~., i,1 , v l riIIn no . flIowe'*i allev t ~II tol'' p, ri.d o I r 

I].
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destiny of tile ovoles varied depending on density. Earliness In tlte 
anthesis was more Important for pod fill than the density effect. [CIAT] 

0(031
1294q IAIRES N., IH.R. 11177, Eva luacln de los fitoreguladores atido 

p'ibler6lico v el Che-8728 en el crecimientv y produccl6n del frfjol
Phaseolu-s vulris I.. (!:valuattoli of the plant regulators gibberellie
cid hnd ,r ggrtwtl and 1)ro(I i't tIol). Tesis Ing.Agr.(1he-H7"'it bean 

fINrmnos i I II, 1: I co, I'll hv rs idad ti SOo'.0 40op. Span. , Sum. Span. , 29 
Peof I;. 

Pho ,IItoI; ,.ulri i h. t -i !' iii;. (;rotIth. Yields. Yield componen ts. Mexico. 

At Ib.I :i t I . it i I, IT t . :1;c .it de, Agrlcul I tuira '. Ganaderfa of the U. 
d , 1'.,lt growth i I'ut at !4( CA and Che-8721' [trihotyl 

iid" -thitivyI r-.'-itthv] hT l hollilln] we're evalluIted beanon 

V1II. 1ii :1;1 I ru- t Th[I i .ll in it 
 ddit ion to the check were as 
fl liwx: !,I' o: , , 'I I , .4), ;ind W pTio CA; do sus of 100, 150, and 200 g
('h'-h 'S 'I,. Pr i:, t v.. L p ixv d it foI lki ' igclt r 107 f IloerIng. The 
rlt t , t Iticv'w '!, , pliT wItwi t whic I lt I itjcrase of 201.25 kg/ha. CA 
w'it (,hi. IIIIi' I llr d w'i 1 1 tlit c ll t roIi . Plant height ittct'ciie due to CA 
w;I. !.A.it 1 ,I' 1. , '; ni i lit . li't. ,l'it s t [o. (if pods wls obtailled with 
tit, il . t i l , lppr (,A; X'l', IwSit w.i; not ';t;iti!;tic;ll v different
I1"otr: ti','- l' t '. itlI~wllt ;. (;i I ill wt. wa' i i- te't. "tP ai

r 
2(0 ind 50 ppin GA, tils 

iii Hi}'iT' ' I,'> fg ''ti ti t ii /t I i ;Iiin . [A S (ext ract )-CI Al'] 

,'l ;' flU Ill P., l~.t;.I ,',. I' tudto , ,+ rubv el des, rrollo die ('itoeultivos 
. . ( ...Il~~ .... II f, " Iiis, .v . 'jl ' i oll t!t lil tti1-SLI WI (l~lll u i ediot; :;tuplemlentados 

Coll .gll.I riI v c 'o" .',lgll . (Sttlsd Ill the develoipmlent of Pliaseolus 
v.'I-lV. i l, i I'Iop. I ,''1n lltl;cu um cel I I cu It ures it media suppletmented
with Wi ,L- l'it'IIlt W;tllT-) is g.l Sc. Chll tl o, M'hxico,,ti'''.'Sit .lilt 

i.;lci,l; de 

'1t?:m.,, fil
 

, 1,- io de lF iitilI;,,i , &ii, I L l Aricultura. 102p. Span.,
S Ii.'!,. 

I'll:!I _ _' Itp, v~t. l tl11 1 1;;' 1; 11 11 ' ( i'u It r ll t, (d i I . GI towt . Mei..;tcn . 

D."VI 'liWtnlt I I r I'T Ii i. - i rt. ' l I vultlue s It 4 culturerodk~i t-kS wr, I :.it IcI,.' ,,,]l d S;I'ltil, iuld " s:Uplplel ite , with honey 
Wit t I I Ili cio IItw' .i1t c I lldt.t' .' ph vs;tl( I ll;, it t I il(;it l 'or Il ll:ilt Ion: with 

l witdw i h I n h,,'I '5li rwd' i:;X 'cl ; beanir, I (ultur est;oblished frot 
X,Vi .! di. ',', il . I. IIIt l.III t Il;1dit'l' iL 1 1' 1 C r i pllst Illo tile presence of 

i t I I!, - ' it r' irti 't' I i ll theii v'I Id tlllc ippl lulented with 
;" Tl'. ll th. 1 t thIout ilin h'r''- ti l c ld Nitsvrv:', : , ,t ,.n t, ,;, ,, l I,, " I ,i'l ' pl.int dvve] l p nt was; Ji hduc (I IfirectlIy from 

,;terni ;j j 1 1*. "W: ll fhi III t-SelliO, 0:" *ilIt . The p ocess foll]owed-1 i !t cl[::, l I 

tb .... ice low oft't, i , I.t , . ;,I, .c I.i ,t lie It, I...t i ,.I; I frequencylsp' l l t lt'oll it ' t ;. ut-A, ill 'lll , /1 I to le usedt 111 -llt'-11 I e 1)r1Ot 0 " ' to 

l t i t s Itr,! t lit 1111 I d!T i l tIlltIll t T.IItr1lllfotr . Il' lt t h .1it.:Inl 
II 

r h 
it I 

rj, 
- I;l ie th lie ob I.rv!oit l of cellm c di I t'rv'nc.s tba/t col d serve 

,.'ilt I t l* ioll I " Lt - I I I-'] f It!; IOll . I A ; {(t,-xt r;i c t IAt : ! 

h( ( Y'A:'(WlT, V'. S. 1 i. I lien, e III :r id Lcmperature, on I.tol di I 
,ol( ltoti n;,I( t I ;iIId IkoI hllnst-o Iut Vui ,a r Is 1,. J otl r ita ofe . i tv gI-ow 
Fxl~elrte1-tal Biotanv.. I (I10 : q-'8 Fnp,l. , Som. Ent"l. , 29 Refs. , llus. 

Dept . iI ,iiilgv , I Cairput ,. Concordia. Univ. , M ti real , Canada] 
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Phaseolus vilgarIs. TteriIirratIre . So Il temper;iture. (;rol't h. ':etabo Ism. 
Secdlings. Prot n contetl . Caniad;i. 

Elght-da-lld grteenhuse grown llhaseolus vuillri !wed I Itfigs we re exposed to 
3 di fferI t temtLp. re; I.ies. ,ile Colieli. i f the totaI fre'e 11CI tt Ides, 
nucleos idu tr lipho spl t vs , tINA, ;lild 1)l iitI iii 1.05s 11uch ill,, ri;L i li oII vltI Ii 
seedi lings exposed to t lie I te r;ct iv,- day/'/i1 gh t t-isp. o f 28 'C so I) and 
15'C (,a ir') of reg Ir.- I. Sedill Iogs t ritt.l t(o :1 1owso Il /; ir, I ;\/uIlght 
tctip. of 15 ( (rtgilIe II) liil H Ie lo Lst CO t Ulit 't0 totil le'VV lilti JdotId , 
nu11 l OSldte tr lho!l)h;it eV , PNA , ;iud l pi tti.- I t.T) lI l' IitI, t I ;I p1,pIhlte 
cltint ;inid uliergy eh;irgi,

. 
%';ilt- ie !;ti'i llgs t tat-I I' ;1 1it'lil ;oil /a ', 

v if 1 1 d l i 1i1 theday/lnight "I' p . 28" C ( regime. I' ) li c iit ;i r IliVI t i;1 

seed I I g t XllkiXI;el 1i t0 lfVII . ItVg iMi'S I Mid I I . Ti I r'f5 iIlild dIl' I,'t . if
 
sedill ilogsextposed I t virp. regiil I W;o, a iill I IIv llt Iv I fgl'i t Ihallthose
 
seed Itogs exposed I thi' itlitr temp. rteg iec s 'I' licIowc-t growth was
 
olsi rved it C'Xjsp ; tClp. lergilts' I I t.T lilt iCeil, l .lV hghe r
St-d IiliS iLeIl to 	 It 
con n . itIf ATl, pvriili iiellc IotI f i , ;iid l ("t liodill i ll it1 scicl ItI1g
 
expi0s(I to temp. le IgIItIe I sigtst s thiat i .er sil I ild Iow i r t erip.
 
(nhlIellCt ; I inet;I OlII ; ill P. l'ir Ful+j:Is d ilIlgs. [AS
 

(I03/1
 
213014 11'iZ T. , S.; L.AIPA)A, A.; G;ONZAI' Z, M. 1983. Itm ;Semi ICta I Ie
 

I rrld I,+ct6n gamia pir;i ill ferotit r, V;t1rtila&des die fri. jOl Ct tl i';iilas fin 
Cuba. ( Semi letlilI oso if gilllwi IIrr;ild lt l oI t r I Iff-elnt bean 
Vit lIvt I ems il ItIvat ei f i ll ;I). CI ell'ias (it' I a Agr i iicult r; I5:127-128. 
Spll. , 2 lIl s . , I IIw; . IIlit . (Ih II v c t Ig c iolli'v I t ;tilatti t a 'S - el 
AgriI:iilt i I Al itild d, 0 : 1 CIncllasi r roa ill I III Ill lit, r' 1; Acimlt'l a if. 

lu.,; r Seetd IrFI . IP)hase" I Vt] /li! . iI;It 1111' I VItI i V;O SCOI! CI I~or Ctuil . 

,i'iil ,I dill tliot Il';ll vat. (I,1it - ;illd Ilc-;t'idif t.l s) wilt i ror;dlitted 
,wi t It -40i k ilidi ,' i aii 1-l0 ii-r:1i 1il1 1'it. Att trrndiat hill, seeds were 

g v rri I t,I tI I lifdfilc , i I, .llI IllS,in 1 ;ll I h ight w.!: In-IstlL I.I'ds 7 diis 
I t , r.a Ii I,. ' 1) I ran. I I .!, S ;un. P . ;I I it I 0 011 I I t V t' I tlils 1(lHCStlI I t aliC .illL't I 1t th -' !;"Ill Ct; l I h,1C' .1i1;td hctwceen 1 1- 3 ;find 17-10{ 

kra;ds I III b1 ., 1 - ;und I -1-it-vdd t vpt, , I :p . l ~r 

VAA.' T , A. V . }; 'lL) !. !1P I T', I S;('171 l!;pec't !; (IAF I[ '{ (S 	 11;. , ,+ 

(IN i t Iv -re ', ftivc ' t. chtI l ,tI ;'f t iI i l I ull, i (-lidilt. ilg t 1ie 
procte!;,u(1 iV1 ll , Ac il - fIiv t;! i t i ph1 ic; Af tt -i-flt. Siit'll t ial'tlltllllgj 'th ;lt' 1( I :.t1)-'7 ' 1"1 . , !; 11171. I lni' I . , I ) H..'f . , I I I w~.. 

I !hi.,,	c IIu' %_ _t I i ,. ,Ag tnl,I . I ' l-.,. I I I tt: Itre!a t , . II t ,, y.thI .a, i . (:hlI ro
,lt . (' lr phiv Ht]lWA1. ,;I': 

'1I , l- ,, I1II I :. :: id i Il t:- 1 -11, 1 ioul i ,n i 1 cldo/x pot cli t i~la I R 1) duce 
t o p.,r ~ l i I Il I: I,:.I i, 11 ,d ,'~ I1,11Tp I !,; t ,Ill!pv+wl '. 1~1111:11v) , 1tca~v". ;; I 1' ,: 

•,;IhIW a t lI t, l ! .I . + 1,I li tht 1 , 'I 	( i~ l I, ,...... ld Il, l )w ltl thlic 14.;1f "Ih .;v. 
hol~llp I d I h l, r,h I I , 11 it' c'tl I I ast-'+ -. r.,' I, I I l Iti:tIt l I '-n t ,I )p ! 

,wrd w i 1t, -,, thil.,, ', t , h ,'..i ,(I , t 1 I iit I, , ( 1111 1- It l I[i , rwt. -1;t1 od 1)v 
It I I I t ,, ,,I d i, I ",i d"h ,,I i li ,,ih..tw I ih,, PP,1,,l ,,:t1 , ; , d If I rtu 

r
" )" - t I ',lI i t I! l l, i t%l !. ;1,I 4c l.; ]111 i -= i h I ld,V IP! V ) , Iill.ltI ++ 

thtIuvnj 1-,, u l , 1 l lu i t i, c o, I ll.+t t., o ! %till I vr w . 'lie+++ 
t' !illi}+l ;+ I ' '.I , l ;I ,t - ,, .iit II Vt+! , I~' I .l, d I c;tIal~v IT\'I,." t II 

r thi p o 1, 1,i h, ' -t1h+I; l'l w th11t , Iuy,,, l I,Hi f Il,t.It,-vxll 



of tlit red ox pi I ing cip,ti Iy of the system, which i; more obvIous in young 
leiv-' thin i old ,nots. JAS] 

I'll	10 SI(S .S.c. ]I)14!. Elccto de cortes du ejotes v remocliin tic 
fl~r, ti:, i iio (Ph,11e ,ius viu ',.irIs I.) eiotero lide hilibito determlel fr 

flad . ('II ci ,,I ii I t t iI ; iili I Le'I- rVmII.';iit it determitateI snap 
II n I'lilt xii). I.-,i, !IV. Si.I I ihjiingo,Mil : co, Colegio de Postgradua
do, . I;p . sp[ill). , 1tlTI.l . 1 1i)RI s I I,IIu,;. 

Phil_!..,is " i i i . S;lp bkthi-i; . !;ll It ieiit !;,Iit lon. Alih c issioi . Flowers.
 
] lT . ' I t "I. IW t C :X 'O
1' ,'I* d, ! re V;,It "d',! ,J II;I. (;F I . -I' I . 

Ali expt, ,i i i I t it ' iti lplo t S, xI.laip he-;ln i's. Black \';al ttine of 
tdtItl'!i,111.1 !,.O : I , 1 1 t( n~ hlv,hl i,, w i tl sih i;t rate-1t 1v! ,i-,it Itt i ,it It under 

g1'- Itll}!I, cl ,ntliti'qllIi d .t r,ii.ItII , . I f icut t I lnggreen antid dry pods 
)71t h t t col!;isled IiLti . 1,. , d{ p-I pl, !( itio . I r'i, m lt i; the 

ol':,S i] 11,t 1,i !i llti1- t, L ii d' itv:;ii !tivI,t li II- flIowei r ii g . 
Il,' , , ,IL . 1 1e!' 1i ! I liiI 'iti- 1 ed i r d I,it r hitr IItInt ItM byit-t' 

lititl, ii' it '. t t , ' i1 i n va't',i Iti00tlrv hlt of the;t 
1 it l'1 it Ii - lvit n tlie. ' 1 d I I iI. iii I I I-i i 

Lt ;It " ,l t ,tuIII i ,lh I , 1 1allnti wh-,,,, dtI-% poll ht; d been~lt J 

r v -'t , ,Il w t. ,j I¢; t h; . IA~,I I! ,t I! ti,l dr . w.,is d i I t il l p (6 i l ) The 

.- " 1 1 1,', i i iIC I I i' . I i l. ivwi'ttl I 'V Wt . of cut 
,t1 11. ii',I ' Iit I I v , I I In o " l'tml vitI tiilillllL S 

"i.i i I ,IV;tIIddiryV!,tihei 1' i 1ii,1 t, . ' I I 1/1 ( 4i6 ( St4 f005ower 
' 

%,ii , tI ilL i It, l1 1. n ti1t no . it(] Irv wt. o(I7 th 
(t Ii it Illu I-il1,ip I v I l l' I , i ;. Iow "ve r , h il ) . and dr% 

1 t i, 1 11'l1tin I ll"III l ,"I wulatI iiiii o, ii Ic it ; gI- i I iit11I . F owe r 
I . '.,t ill t! , t. t ll ha, t , I ve effect oil' " '.' pod , cu [i; l ftic 
Iil, '. 1111 dI.. I ii.I rA it ' liti . tld dry wt . o titlie pods c tiol ,' 


iit,ii Iti Hiti . , it h, I1W.I 0{(1,*) is. ti00460esearch 
00{t2r00W 	 0!ll(1(I 0077006.,1 0))l 006e'7 00782 

(iib,l i . II 0 I1 0 ii14"31 

CO03 ClieiniCI-t (,o11 ofti i- c ,I X t i. dlio 'I _ ; I o lyses iv 

Al'l' l , ,Ll' 1tlje14. 1; , I't 


edlf Iv 1-in Geln-,t 1ca 


5 2.211. I IS , C . A 11 V,'",," 1 t u i ;itd metth oil itic con ten t 

otI , dry (lPhast-hlns vuil,_Ea 1 1.. Agi'air ia 38 (I) 

"i -l00. . I ligI I t I , Ii Re I I tI [ 'r;. L eI Hu t 

I nti t . , (,,l;toomli I ! f ill C rt't,-te
 

1.1rI :lt. . Ix. it ';iirch 

iI Ill,,).tli ii, 	 l.I l _L, i I I I PiIt i ' n Ill li It Ilt I tio( lt%' IIii I . re( i ic 

I}igl,,h- i 
, 

d ,ill! , ill, I,'.l I~",' illd Cd Il .'VrV. alil;I]
 

t)d.' 'lll; 0, d Irv I 

I 

lit 1" t 1'. , I , I , ,, ' I ; 1 1, r, I ( t ;lll l Il . on mc,j't has llls 

i'r- j' :I I: I fli ' I .' .'.(,! pro ttI- il 

Si 'l, ill i' 't 'ilI , , ' I , ,: I ll? d , l(i~ ll,1u tlld I ;ll(] 

U, I I ,' d i , ! !;! I _ !' i I , ;,I,I I .,4"" muL t . \'it r ,+1 

(III l I n tiiI t Ion q 

yI,'wtt1 ,1 l' , i * I I itI / !tI , I, .,'t i p, I v f I," v r filtit ranlldomlIzed
. r 

I ,rlTlp ]IhtlI 1u,. Ih,t I 1 (1 boLth " ;111nd Me t. 

' 
~I!II',il',;Illhl I)]lit. ill 

I t! ' P(i 11,1 tII . 'll t; i t Ii l)p t ilef, ! 1' t , { it t lll o 1)iI o f rov ing 

I I v1 Iiti ,'I,/ hll 1! 1il 1- -111,: 1, % 'lLm it i c" ma Illil lit;II L( i ( f tie 

c h:!t:: i< .Cl A!,.. ,II <:' ,, it .nctI t I ] 
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.C.; iY, 

Estimates of isoprel and lmonoterpewe cmi sinl' t es in plants. 
BotanicaIl Pa7ette 11 (3): 314-'1]0. EIr ., S1m. 11g] . , 'iLefs. 

18759 EVANS, TI D.T. ; cI.i'iHTZ, M.i..; ITRNS, 8. F. 1982. 

Phaseolus vuys. 1 igs. t. 'LInt phyti ologi on pros'nlcant es. psSPaic logy.
USA. 

Isopr''n emi!:sion ' 51yplint ;pociel; w: !:t.did in gonhcnlolnlor trial:; at 
1()(V , 11 ll tnii ]/rl"/s iIi IIitcL' ,itv. High r;tes (10-3I I1CrIOgrlllitS 

C/g) wert kmi ttLed I'V 0n1 (I t cit r;l 'll,ro t!t,1,0 -10 mi,,ro :u.;tC/g) by
11, l:Ipcics;, I ding ... a t oba..tit and low. r;ates'LIII!, Pu . .. -Ar',chlii jl~labrL-ta; 
(0.0)1-1.10 rmiciogravl::; ('1/), ) 1,% 17 ,1,(.( it,' nS l di~ {PhMSeOIUS vullilliS i1cea. , _Lr r ], A f s I. 11; ,
li 11p,'1 Ic ll illto; vI '. . a thI,_,, I. I u.,; t calnIis, 

l Cel lio,Irr clovor , 1 otu; ji ith 111!( (0 i'll 5,"iI];itlI I.. ol 1 It 1 gtrI Illittlltt
Mai ::(,I ind ,%\1nevn . iv, did not I".01pTVe 111 o l B~etawhea.t . ef eilit e, ding 
vl.ga,i= , V'ici.] .t.,h1, and V. pumon-i (;, tGossvp ium LhIIrsu tum tobaIcco,
 

-tart', 
in 

, 
: 

il I hl,hI . l olit v l'titI WetF( tt io l Iitn 6 specI . . [F Iv Id Crop
I':,tac 


1785 SC:I'l,1 R, .1. A dY I F'., .1 .; IIIACIIY , R. :. 198 . Nut 1cLt I i loti'10)"ics 
bett-tetoll I :1 V(t0'' I;It Cd seod sti rlp ig roteht; o f Glv cIt'c max and 
ihas'olos v11 trS is. I 'e 1Ilo tol or Bioiogy 7(3):11 -127. F'gI . , Sum. 
EngI ., 26 Il;.. I ls. P1ant Il'ogy l'rogrilun, lept. BIiology, 
Wash lI tn i Pt[tiv. , St . IoitIs, !-I 631 0, ISAJ 

sOI. tt'! 1)r1 ti,r etti ; .' .t.oid. Cei e s. Arti(o ;ctii d si. Pha seol .
 

it th! imitlldIlhe plIl tfi'll Till,t'-t a dc ritedttittllttl',1ii'iit!,; Io f a' pha. ti I ll! 
sued!tito i, prot t gol, I Pt tl!;tOll' Vill iri W- CIl r ;iollt Wi th thOsn l 

,I I ' ,I ';1t3.l gone l .l p. T.o tIle l ack .efa( t81 lFgil ti . l i. l t e to ht ev 

rot i i IVI ;IlCtted ittI til It itlI fit t I i1 W 8(Weell
(I 'tIi it'll. 1 Ch tNI 10 . be 

It s Protein !; l itb , t 1 t l ic1tIdt, portilme of Igto. ?ieieS 
ldlItd i t-'' t 2 ( " The tlil rt'r1 Mid S i ple e 5.C it)f 1'. li. Iti;t t lgI wori e 

Idet ic;IlI Lot I! r I r -t' I I t r- i 1v it,,ellt ' Itil d , I .' 1..iI I i itI ,rvel1it), 
'i n(.'l.
;, the pO i oll O I w e re id( I i(a I1 ti. . c . 'mhI ;provides co)ppc IIing) ev idencue thIatI I llc, uS litc;d ivi-.ged 1 Toml al single
 

t gonle . 1 (Ir
allc(e!,';II Al: welI I I; 1 4- 1 1,,C (' 1 l it di I Vrenc-,; bet ween Itle -1
 

g'tvne)i,, (I' I s t r t iowl{ i rt !let I ll;, rail I ,JJI r( m 1-' 
 7 iuloe t icdcs fil leln.th,
 
o~ccurr'ed ill thet gutll".porttcrII; i;"Idied anld eWhnre, l~
[ p/lltiall", l,;~n 

for tlh, nmol. wt . difterecc ,ibet,'eon tht( '.'!mbunlits. JA:;]
 

W:, (10S(..'" l!P11 1 :,001 1 0045 005r4 00 55 (;1()8 0078 
0166)/ 0.170 0277 0311l 0"44 03{98 

D00)o A(GRONOMY 

20806 FI'ACUENPI-X . ., II. 19H3. 1tl'rlcipales aspectos en ]a stembra del 
frejol . (11a111 .'Spevct.i of beanl CIltiVAtloll). ChilIe AgrfcolIa 8 (84) : 
240- , '2. Span. ll;.cultaid de C'ivncias Afirarlas, Veterinartas y Foresta
lest lnIIv, die (J]lilt,Santiago Chile], 

I'h . 1elu S(,il . \'l'i ItIny.1,11Aris. ic-quirLtliltS lt P I' Spatling. Delia 
JIlatura1. It~leer~('11ntr1'( . Ft,rtillzers. Ci le. 
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The main aspects of bean ll t ivat ion in C(ile are briefly discussed. These 
include soil preparat ion, i;relI,- ,n ,I var., plant Ing, planting density, 
seed qualitv, fertilization, and insect and disease control. A list of the 
bean var. cultivatcd in (hilk, i; included. Cl ATJ 

8'.i9 X IPN, .AAI, I... 17
1
0 he IsI'l- id ',f bean seed ili South Africa. 

Solirth Afrija, ]iviliti: itI Plant and Seed (:ontri, . 
1 

p. FngI. 

liiti ;e ls vul IrI . iin~it i' r0iIII'l !Ontl S. Plant iih '. Timig. Production. 
uiilt;]lij'};. I[isis; ;l a .s South Africa.~I; il Iijirio ins ,,t:;. 

i;el r; 
. 

ilo I l i ti4 0 I(;l l-ii 'ci 1i)ihld i I I iii South Africa Is presented. 
h ICt., vis.iwcd tpi i IIi ie, 5 pI elirat ion fertil ization,'.I !; and 

plilt i g ' I. t I !-I,i p .111ii llp, ii L I Of seed product ion, threshing 
o i, d illi l' inii hindli lol, ;ird ilmIrtant dliscases (bacterial 

Sight, inlthrI oIi',-', ii t, and Fw iriu). IiAT 

001'. .1 

I . . . . .hua P1t 	 .]oC * . i lbavh., A i c lltural lunal1 79(3): 

]'hl~lp;-'l) I.w . . . Suri i ;i s. C1 i-autIc u-qu I i rentss. So I requirements. 
rIt I ''ri I q Ili I F;,-lit . ( [ Iivi !;. PI ;w:I lng. I rrI at ion. Ilarvest ing 

Iv 11 I pa t Zimbabwe.i I tit :. o Il i l: and iunl'l . Resis;tance. 

i 'I ;ill pl 	 t h 1 1- i vat i n aind s t i, ;:p-t I I snalp b ans ire presentel, 
l p lill includil, .coils,ith r ll" it ,(1'i 'i1 .jt I'i P di re. ']li climilate, 

k I-( i I I 	 I U i I t'p I ,, , , llI , t Ill) , , i rligat ion, harvest, 

Icic d , I',I.I tip1 Ild I I i ,. A 1 4it If 17 cv. wi thI nformation on 
vicid, oulil iit., i l"rI ii ,-1, - Id olor, pods, list, aild diseases Is 
ifven. t fIT'] 

S !:.\ll'IiIl , :;. I'Si. S ili II de lu'tL,. (Bean p1antIng). Avance Agro
in filI ; I I .11'- .)o . ~paul. , IIll !:;. 

, s l.ii!i Ii. pr l, r t ol. lilii ng. lnocula t lon.. (i, a d 1 r a iil 

WIiPC iL u t I lr' I oi 1 511 I'ultiv t i li Argei t ilia 1 ia prelsI lttid. Aspects iln 
,;,) I in ),1 1 ; iII, plalnl iii: dlile a for wiliitLt /1lil l htiilli, var. (WitIte 
loil ' . I ' ii I tIc I Iil I'rI'A ,11i!1 loual ;1 1 hit r.th ced heterogeneou; 

Ii ii'-c hli , I pi ,I li ) , 111t. qala] iv and di ilnfe ct loll, art ificvil 
I:T f ior, li i IIi tI i'i, ;IT:,, I Ililt I I " dll.,1 itv, di st ances , lin d d ptIl are 

-fl.v di s , , 1. [i iV 4 

Di I l II Wit,tI , l Iit a , r;Iin(ll Itill IIaI Ion 

22219 A(I I.A 1, P' 1.; A IA IilR1.'. , . ;ITI fFRII'Z Ml., W. 1983. Determinacl6n 
del requerlmlento df- IgtiS del tr lii coni cliltivar Revoltcl6n-79, por 
ev;ilitr'iisi;f trnt, tor-l. (hil erri'llt ion of water requ i rements of common 
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bean ci It ivar IRevt' it I n-7 h I vap, I riett, r). Ii Tap I i ., ., ed . lbs 
a ios (Ic Ll Vicooper.c it pa ra mI rt'jO ti d fl, iiinnli t fr Ico I'iihiseolUs 
vulgari,h .. Lin NI de;Ia ,ga . M ianagua , ,NI c'argua , NIli St Irl' (Io lDesarro I lo
Ag ropecil rio Y RtI ,rI;i Ar itria. 1)1 recc: i7n Genera I Lc
Ii 

Tlcnlcas Agropectia
lt;. S1T'-i. p.12 . !p n 

YhlGol,ll-ir i . ('if It iV;iiI;. Wa';t ('I- ri-qul I-,mt s1. N it-ii'al$tiaI 

A fItid trial as :tt I(. (a;'tte' 

ti-4 W i f tuql l I'(-t s of ittitilC''. Ruvol Itt-


iet up pirt Acult' l i , Nicaragua) to .tudv 
itn-79. 'lie :iCCIllnI;It ve water 

iLqt I revien t S (1t1r I i tlc tnlt] 'V Vt.'gct ttt VC c I(' - It I .8 111. Gra Ih yield 
was 1 ' 17 IAT]IC /I i. 

0014 5
 
.137 1 Ai tA.NTAil 6;. , E.(G. I It78. istudio 
 dul cIu-to Ide(i ferente s dosis tIe 

1ii trt'g'Cto OiI tos fliCtCu , iOi t I i c; it 1utdtldi ci1n, f71jaclt n ie 
Y, v rendilt o el fr1fjol (hli,'h Ills _In_]v l.,(1 ). (Study of the effect 
o different 4otrvt'sN dot s I rormI {w t, tO ll odiliii io, and 14N f ixatioln 
proc ses, and it III in u'enni). I'lsIs Mag.c. Chapingo, MiOxtcil , Colegiot P,,i, t r r;i(Ii Ido!, . Itst,l; i - na;I I de A r i- I tui n. I 3Op. . pavl. , Sui. 
Span., 87 Rtfs., I oIu . 

l l t L.' I'i u irt i n .r N. N, it Ilat io , Nit roIgtn fixation. Yields.
Y o c ''ilIt tt . CI I "iwth. ,nI - i I ciont t. Ro Ls. I c;avv . Fl owers . ex Itco. 

t1Ili r 1;1. ;i-ll (tllt , Collit i i ;, tiit' efl Ct of difftic'tLt levels of Nii + 
.111d NH i I'll o" ,, I 1 ii l, , I'! Ii1'i,':uCV fl . 0 t f X'i:. 'll , ;UiId .%'ield Wias studied 


I'call .,it. p i 'l' -a, wi 1h 
 a hi oibit i illo j iistolt st ralni Isaollted tI rom 
;lori t I i,," e ,tt vI I,, u I I I ii I . i, t i on had1 li, ett prev I ofIl I y 
Ve'V i tiI!. IitItie ,I Ih I ) ,o with1 1];llits eac w l-ce Used wIit soil
!t'oi-a t . .i I , !- I hipih o ('ii -t,,) Pt I glgtile ent Ire u tIlt Ivat Ion 
I-. ICi . p i t V o Ifi it11i litI i 1't ' '1diit1(Io sttC r:I 1ii~litied . Yetr tIII zlat In 

t I 'O ~~ Ite.~ Ipig ]I-!it .tl I t and 5 , I stltlt ~eII o tl' I l'l.11t in g iInlIuded 1]t o ft111 
 1 . :111 ft N ( NIl 4 So4 and 

Ill 1 . 'litly "ll l sl,1, i lli1 iIlIg!; wet' pietr iormed ;It weekly
flterv', I1.. O:;11:llp W, I I s;III'Iv ]lI an t I a irti'd ourt (onIeI evu "Y 14 days) 
t , evl I itm ;mlt', ', i nt t IF t iltI I u, et (Io'llhtlt!;, N lIllI par t ,
,ilt t ge/.' .' I It ) We, n wt, I , ,li-; t I ; , duI' e . ixtliIt U . /pI nlllit , dt theIr
it h t'tr-ugh ,, it' tnt ' . t ,irl ii r t Itfi t t- Iv itt iI out d aIi it sO rCf S f N 
.t tld ti to li t t, t it'ii l i. :I titi, olvertIIItt imci . ;t t ) I owthc urves 

C;wli,it ItIt' it " ';I t , nilli, t , !tit' V I ltt i, w l I li rt-l ;olice wis
 
11 t rate. i1 ! t , wa. '
w~i\, t i t ".'t(le o! N t '.wtiilnI!l I I I VrL'-.11 1 ' }tt W- ''1 11i t l .t ](0!;V Ind i te greaterV ;. Ntod l Ite wt . ;Ill(d lno, wet l-t- repressed

dm} hfn t tic iuil i;Ii ;t~ipt (,! I ormiit i ,nI *I owth tlieL '
.ll(] )II\' htI'hdw levelIs 0of N' 

,'.) ;111,1 W)€ ppr:}: ,I (!if it - It'lll ;I('t i('tn was defected betweenl tilt ? s;ounr-es 
t tl 1 -1 , !lit IiI , I utplt'-ic, iO:i hl i ti' r o 'te ev ident for inIt ro ttvs;. I t Was

1, 1, 1 vc(" t 11,lt I,,I r- .. I. leveI\, !; it I ; a Iong tile' 15 1)nN . w Ith1 ppm (os'e ,
! t I It "td , %ntlIt !i , ''I nId;l? ,! INI Cg!hl Llo O1 1) 11, VgpI l i tnIIVIi tilt' Ca1se Of 
!IitrI.,t , ,. !'Ia.: .vHi vi \,luW L,,,;I wc ifv ud With thl, !5 ppil N t 'eiltl-ml tlt but,
;I I I 1,tlw i(l v.i I. I I! , . , g I' ( ,I t I ' I lln t latk .!I, t he re Was Tio s gn I f I C I l e 
d I t Ict,I 'htI ii, I pi r,, wiIth amm onI Lim. [ AS (e'xtIractL) -CIlA'ir 

II11 I AI, . A 1',. 1 1. R. It ', }\v; luacl(l Lie I 6 I,odo (Iv ,,vrmIn,' I: ( ell 
( ,I iIip iI, ne S II r'tv ,11 - 1p , dh varit'dades Lih vin rz (7-1i ,,,la 1..)s >' 
f r fj,,I I Ih,'.-4,o ]-Ul, v, 11 a i- s ) (o IrIesIstL IIc t. , ;i sequ !;I, iIci (Iez vl]a l i li ld ,---7..- ; 11,-t 0 I 1-I uI'I w(.I IIII hI vzIrtIu11(,c,e 1)a11o o I,,(II vt i nf , , (11, 
];ihora;t"I III,. Ev.' I ,f tt 

C"Ild i t Ion if VI{ pi, ,I r I ;,,,t anId hean , 


.ti o'1 IhIw ItIll til1 tI riet hod undh-r hINvp 'oltCI 
;I vl t 1,:s withI rv ;Is t aitC e tov 

http:VrL'-.11


drought , cid i v a d it 1 in it v I nd il 'q i b 1e vIr i tIt I Ii f f ent fit Io itInderIiII li Tenem). i,In,. t I. '-ig Nit','e ev t,0 S pic1 , rt 


Slim. Span. , i ReI ..I 1 us
 

. I iht p

xe\I co .
 
pil It I v'il .1.T*q i ('IIt i',* DIrl'i, . i.Rea;In , l . ;taI l l [I t t I'11 

c'aIpil a+itld y'o ! II tc d 'I i't+.v'I i., ' Ia I It It ii .',%: . (Nt I ':Ill-2,Nll-'i,
.lH1108, Ift "' 'lt Ilwt i,' , tl !)-III -'h, I I dt, Ni%,, i l; I owatand'ItI l-t 


Beay;ll \'ill. O"t-1r1till., 11TVtt
I .+Cd tI 1,.-;t t111 t,!" d I Illi'iII[, 1ll c n I I~ i ln ; . 

220.' RRI'lA , 1' .,.; I 'VB :, ':St I 0 . I1 A'. y' 'O 1 .l 110 1 1, 1 :1.I t otd;a 
d i II.r . t :.lt 1 ,tIII I I v)' 11t'i .1 I , .1 t1%,ap,,I I;lII1;pIt';~ I p l't e l t i;:/I rIi]lrII'0

dtti idii,' do i 's inci Iviii F!, d I:' ! l I I,, d 11. , t bi t t llt' -lic, 1 rc 1i.2 t 
t fil 11lii tl i I't irII 'p oit t cilac, l ,l;,p ta n b".111 .|tIds) .i Re it,t d o .,' (Ll
r ' I1'0 C isi I'lr;ii +; I I( '- I):,I - 1 1. I I t,t. ;I-,+ Suim;.Port ., : 1+1Re Il; I I llz. ;i PnI ., It, II i', (, , e, I)t!v Bwor:, TIw;t. Agionlom1ic ' . I 100 

I'll s, I u '>2lII; i" ! PL.1i11 1, iI i.t BI;:! I1I. ,. II- tI w i I:+:i,,ul.Y i hd:. 

"l'r c,+' I''. t ] ' 4tLt hIL t.' 11 1,'r101 ndt( 


I,> ,t I id it ',i', ,l 1'.,,:-I (ildu l it!$, I ih I-f, 


~ t111 . i I ;I t i Ol po t cul~ II l] 

. I i I ,vtud - Ii,-IIdW,'its
i(rt I lY 'q1 l ;I II %i''lt ,,l t ), 'i;t', ]"Iw ''c t.' t; ll~It . " ,C.r Iod -s 

I,he Ct I ,r IlnI
clI , . II . I , I,'' - ,In I.'.' el t iod Ior ,,ieu, pc r lId 
t t '- 0,!,,II !,l., I f tc o: r .' I) l't 111("-+'I 
 t" lilt' IIlkI V'I t'C2 ( 1 i~ 'tllI If 1() C ;IC 1 
i11 (P-,++-P ) 11,it 1(-PI 111 "i !.J,%pc+LI it,+;I V,II i ,d 1throli,hout thle c rocp1 

v".'c1e t llt h i ~tili,"t v'.!1Il ,,bciI I.tiu.,Ilto h I /IIF~ il t e p,' i 20-70 
;I I ,t;t I ',Ilm t ir.1 . ; hc '.'" I]d t 1 11, S io1t,d l ttI Pl'111t 11.-1 Wits ; I+ 

l ti I vc .'t,I I lI'(- I IllilI - e ,l , I' lt "Iw I , I t' v t w It h, c'.( ] , I t t' lt l~t 


i o,i td l l I fit;ifur I: hI' IlerI I+x , tttI l
 

+

lo5 it), 
iI :'K ,I.A 'l ',I~ ] . I ' 111:d v lt lId l ' ]tl+:' it !;Ilap'beatl's 

. it. u v. .,t..i I 'l eo,l alv~t1 , 1 i tv . Illh,,' . I I... .1), T!he+It;. Co I va l s , 
O)rv lll ' i I ilVi;t Ilt I i1 I I ' ip 11) ] SumI:. I 1ig]I I]lit [14 ', 111 s . 

Ph'l' tI- I I I .- ilt I s I Ii ' , ',[ I4I ,It 1 . I o I I I );ti I ow'(',t c;t': . P'hoto

w.,Tlt thu, i . ':I lId!;. Y itc ld +I; lLlt . l~T bet n !:. I'SA . 

Iii ! tI1 ) nt t iII, Iii (It'' , USA. inu I I i ll I-'WI v'itthNl co I uS garl!s 
I*V'. O r. Iilll .1 i (ill+, oll 1.] , .1 < ,l + .i W.' ,.., wal 
monI t " II.If t hI l'+IIt, II t I, ' 

]4 lI il t t I b ;II ;j11cv 

Ik,lil, ;,,l CV\V It I,'vt,I 11 C r-OdU I'i't V'I v'I anld 
t)Tl:; t 'gI:",; + ',1 t Ict it !,t+ W,'Iit1 1 1 tl

0 , . thIt. 1, 1 ; t , w i- rIt ill, I I, t :),!jUt 
u'+-ntotiC'iI ! t< 17:1i ItI, 11 tu111 ,,o r lllnt!'l +:t ' . c wt ctl ; t I't;a;, poll tll. /p l tl W;Its 
I''IV tll'Oll11V','()' I I C I .WeI I.l < L' (I + I ltd'li -I I I ,I,i I . :18 hIlw+t I ,'-;sed to F . :18 t 

( 4,vVcinhI vI ' I'; I I tIt ' lI;II Al ,tI;Ictc;] 

2 "IJ3 CtlMA ; , . .11.; PFR I IkA 1:'11.1l( V I I I m , C; 198 1. I:cui to( I a, I .A.; 
I t Ilc Illll I, d~til I lIh c'11I,I : 1: -(til, I (.iIt kli r (Io f J;io ll, c I -rraldo . 
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(1Effects of I.ecitetni and N1tK fert i iZer Ion growth of buans 1it tile 
Cerrado). Rev'-;ta Ceres 30(172) :481-!,85. Pit. , Sum. Entgl., 2 iefs. 
i Ilus . [Empr. a de Iusquisa Agropli-utJrLi do 'stadio de SIms (;erails, 

C!' ixa Postal 216, 36.570 Vicosa-l'1i;, Bri !;IllI 

Phaseolus vuilgar .s. Greco manures. i"mrt i it rt. N. '. IYi lds. Braz:Il. 

Aniexpt. wax carried (ilit Ill Ipooir cirrndo !,oi It Platit l I , Blrazi i,idot- ,N 
to determine tie effect of I.'m(iaeua lctt:_Cmcephmila, Ns ;I itli't-l tI11Ui' , illd 
cheitut i l fertf If zgt joll oil ieamtt'iin ild. Treametsit it:lud d Iellilla pilils ia 
2 x 2 x 2 actorial, as leve'lIs (If 0 atnd 4O1) p , (;P; t1mi-miuin m f;f to), 0 
and 70 kg P (a I o d Ini'ary !;psil-rlhosp tt'), inld 0 and (0 I- , K (;I; poImmssium 
cIloride)/hiIa. Add It tionaI t rieat ment were 0-0-O and -T-0 kg NP/ia, 
both withoit tilt' gl'Oell ;tlltre. (;eelt manurhlg and NIlT: fert I izat ion had 
tie same effect , ilcre;i;itng beall vielil lltot 81 to '01 kg/ha. WLith 
Leticaena, superplhlto!mlmate haid tll- greatl ot i.flct, followed by N lertt lizer. 
Complete chcmical f ilti itlolli e ,-; m' i ,' with gi etll mafnuring gave tile 
highest vield (9)0 kg/ha). AS I 

25 206 CII: , .1..; IIT1 SANI , 1.A. ; CASI'o , I.II.S.iM. 1984. Crescimento c 
produicno if, feioiro it resli.sta at prolundidade de iplicaaol de adubo 
fosfatado. (Bean growth alnd production inl response to application depth 
of phospihlted fertilizer). lelsipl 5ma Agropecuita lrasi I ra 19(7): 
8 17-822. Po L., Sum. Port., gl . , I? Refs. I [ist . Agreloimtico de 
Camplnhims , CI: .a 28, 1 Calnpinas-Sli, Irtas iIPostmtl I'I.O( 

IusselvuIari Riot. lcr-l ili . Si . Br .i 	 I , . o t RommitIn,. i : Y'. Ids soIls. il I. 

Several deptllhi (Ii, ', 10, )r), 20, 25, ;od M 1it) Of I' tiliiz t ;jpliei-
Lion wet'lm td o vto gl'owth liveIlmlmn ,f roLs and aerialwere- t.,I the tlnd 
part!; if beatn p ioi!i ; int a 1; tvy i-: tu ll II I.ti smOI (N;iIo]or to ) ;IL tile 
Celltri Fxptl. II tCtm1il ith; (N } ti;' ]) . AAtI iil lpirti we i enhanced byP, 
fert II ozer1 l1aced 1r11 10 tim c x ,1I depth . Gri 1n %iI , hl owever, was 
t'lmmmm ill1 1 1 th I Ii 'm ( elltll ;, diiii l i m il t'Ijiit W;iLC- VCpplv i 1ll tile 
dry S(ii;olli. ,1,t growth, i.'it ci wmt t -va llimtt' ill tilt' greetll i t, ill )V(t 
tubes with iiili 'll ) ('1ll i ] ll to ) tC17, Iti're;i-;ed Wt.'th ilt- Iilizer 
application. IASI 

24.251 	 Ii- ,i . , .i . I )i'ti'rt tlimit t it' I ld is pt ima econ6mica de 
tl trigeto, f6 fill-mo v densid; f I d pt l.rc'lt ell , I cuIt ii delc frjolm . 
(Dot Iilinit liol Ill tihe t t i[1t11m1 icllOimim ;I I dose o', 1lit tioptll ;tt] Iphlosplio
ruS, nd ltmI lie' mipl [lm1m1 I li l iti ol it ln-s i ty IIll b /li melolI);) . Ill Cenmt to tic' 
Inves;tigi ttm- Agrftilm , 1 I l Bvitlim l o itx, cm. tog rmnim I r ,i o I . 
Infortiv Anu;i d 1igi itt ;rulm tntirdis p lol ario dc itriliih' Tnvit del ll 
S1181. Mlx cii, Sc'rc' tar fit I' Agr Tcit I toli 'V ktCtI Si-O Ilid 1,11t1 1tnS. 
1ltotit i ti Nmc i oiill I ie Imv i lm'1le ioi;ti ; ti ftcoI i;. pp.49-', 1. Spantm. 

Imlaet I Im v lp,,:I-t ;. Ti I t i l fzers. ,: . 1'. SIMi ill:. PI mitt i . SicL'ed.ImI . :i-l cO. 

Ilxill t !; r le iti'ted ti- <i-pt . ried olt it 1:1 mmndti mmmsi deiatri, ,i -;i 	 (mirti-en iii 

Te Ieda (.I I ;'o , ,Mc.: i ( oi) u d't' tin itli td rtllL it it ts de I ill I ne tile 

ec oiim li(mIm 'it1 m dol e oIt ;l11( P ;lIld ti t't il Il li pIoT1)01u ;mttityvil of 
litLit 11 . Tle. tr t ml ti , ti;ei were 15, lii, 4,1, and 6t I) I g , f N andI of '/Im ; 
mmntdi 80, I ii, I/1), nd 170I t iouti mlitd 111) tx/l; 11ighly sigml ficmantiti . 
dii ffer-ini- ' we I ortit'rvt'ed bet'W''mm Iteittxitt S i 1 t hmI cli itfill hot (i1 CN Ies 
!lutt led. FIl Itmien , t iie I U!,t alt iti ti ve W'i 11t illi mI ted ca Ip t aI was tileit mm 

210 

http:I.II.S.iM


treatment with 45-30-0 NPK, and with limited capital , 30-30-0, both at 140
thousand plants/ha. In Lomas de Tejeda, the bust alternative witt both
unlimited and limited capital was the treatment with 301-49-0 NPK, also at
140 thousand plantsia. In this same locality highe,' av. yields were
obtained than In El Carmen (av. 2345 vs. 1177 kgiha). [CIATI 

0052
25301 FLORl*'S-LUI , I.. F. 1982. Flowering, pod-set, yield and dry matter 

partitioning u! heans (Phaseolus vulparis L..) in response to water 
stress and flower and leaf removal. Plh.). Thusis. lavis, University of 
California. 1Gp. Engl., Sum. Eg]., 94 Reis., l'lus. 

Phaseolus odding. 

Yi ld;. Dry matter. I' .
 

vuIE2r is. oiattUr tress. Flowering. , Evapotranspiration. 

Iln grecllh use studi ,;s with Pll'lolus vu llnrls, The imposition of water 
struss resill g ill Ilta wilt o potent ill s as "'ich as I I bar beiow control 
plant level caols ed soine inel'ruaf; in flower drop but increased pod retelltion so that ih, " pod'; sot at harvest was unaffected or increased.
Even abrupt onset o? wilier St ru.!s! during flowering had little effect on the
2, of flowers retained as pods at naturitv. Since seed wt. was constant 
over a wide range af water stress levels, sued no. were controlled relative 
to 'ssimi luat Sulpl. [Field Crop Abstracts] 

0(153
25353 CiIAI)ER I , A.; StItICKFR , A..I. M.; ADAMS, M.W. 1984. Expected

correlat ed responses ii seIect ing dry beans fer tolerance to soil 
compact ion. Eupliytlca 33(2):'177-38i. EngI . , Sum. Fngl., 18 Refs.,
II lus. I lept. of Crop & So I Sciences, Michigan State Univ., East 
lanslng, hI 48824, lISAJ 

Phaseolas vulgaris. Sols. Cultivars. Yields. Yield components. Resistance. 
Soil physicochemical properties. It;A. 

Parents ald I., progenies of in 8 x 8 diallel cross of Phaseolus vulgaris

we,'e grownI tinie r noiilCOptCitd 
 and compacted soil conditions. Soil
 
compaction riduced yleld, pods/plant, and seeds/pod; however, 
 an Increase
In seed wt. and no effect for pod length were observed. With the exception

of pods/pl ait , the remainlog 
 Lraits had larger genetic variance under
noncompacted soil conditIns-. l'henotypic correlations involving yield and

related tr;its were similar 
 under the 2 conditions. Tolerance to soil

compaction and ieain performance over tie 2 soil conditions were defined.

Gentic correlation!, InI 
 terms of the ratiot of genetic variances under 
stress and nonstress cond t ions and (i the correlation between performance
under the 2 conditions, were calculated and discussed. [AS] 

24411 GUIADRON, 0.11. 1985. Efecto de la 6poca de aplicacin de f6sforo en
los rundimlintos do cLatro cultivares de frijol comin (Phlaseolus
vlltgaris I.). (Effect of the application time of phosphorus on Zhe 
yields of four bean cultivars). Tesls Hag. Sc. logota, Colombia, Uni
versidad Naclonal. l 2p. Span., Sum. Span., Fngl., 37 Refs., Illus. 

I'.is.'_ll i_ vtlj aris. FertII1 ers. P. (:l tivaIrs. Timing, loeaf area. Dry
matter. Nutrient uptake. Yield :omplnents. Yields. Flowering. Transloca
tion. Colombia. 
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I 'ere,c, -dit t CI A'l-toil t,;t it ( ';it, 
CC'loCil )itt" Tit I tlic.hol- t'I Oi thII I Iit of ii i cat i(t if I' (tl Yi' I(, 
yieldC(t)mTIM nt Tli ! ) I' I IM -t ' 

Two fI(1d t it s I ItI,' (1h KI,:pIt. S 

, I I'.rill 1; Ii 'ltt.i it ; (If ,' CImall(V. ((;-4(000C-335 I, BAT'I-., and C.t'Iita) 111d"'r c-mqidItiw low l~il iItyon'; anod 11ig'h ;i 

of I iI ti i I (,t, lid . pit o I P I pi.) P ww ,; Iippitd Iti I l v It 
[);1L i It; iv 0 (;',' I I t 'I' I mu I, cn It : II g t I aitC f" I 'IIIi I ' th It,l (, i 1 1 iW(. f- it 0 
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increase vield of either beans or cablhage. Even though Ieaf tissue B 
levels as low as; 16 micrograms/g In cabbage iniI 26 microgranm/g Il beart 
occurred, noiB deficiency'%was found. After the Ist and 2nd yr of beans the 
hot water-soluble h in the soil rarged 1.4-1.9 and 0.8-1.2 rticrograms/g, 
resp., where B had heen appilled at .1.8kg/ha. [AS (extract)l 

22215 IIERNEINA, M.; SANCHEZ, R. 18"3. Determlnacrin de los niveles 6pti
tos dI nit r~geo .,I f6sforo en frfjol com71in 11Lgro cul ivar ijao . 
(lDetertnInat ion of t he opt irairi levels nf nit rogen and phosphorus in black 
bean eu Itlar ao'; . In 'lapia P. II., ed. Dl.; do( cooperacl6in para, aliis 
el ri joras ion to dii ftfi ol cu,-;iin Phlaseous vuigalris 1L. en Nicaragua. 
Managua , Nicarngii'., inisti io dot1esarrol lo Agropecuar I ' Reforma 
Ag raria. )i r CiL' n ',e11 r, do T6'nicas AgropecIarlas. S!T'-I. pp. 5 4-nS. 
spa It. 

liliai los '.'ii p tar . otrtil 'toe s. N. P. Yields. NICi -a gua. 

Ilhree( fui-.l t rial,; lt se,t up il the I.e1n ?on_ ot Nlcaragta (Santai Marta 
and (a;F itir S ite i I farm!s) to deterrifne tit' optirnlr level of N and P 
fertlii;-ers on hl;ii'k eami cv. Piao. 'fl rtetn treatilunts with increasing 
levels of1 N ( 0-5. I<, /h;i) and 1 1)0-104 klg/ha) were evaluated. Variance 
anals I o iii I d i d shows np vi I n,t .4ignilf Ilc;It di fferences between 
treatLient.; in the 3 trial s. Ilwev r, it is pissibl to obtain higher 
iCiitllttcal le! Is applyinf IIi lv and 78 kg N and P/ha, resp. [CIAT] 

25333 ltSTAiAC ItI , S. VAI i C, I .'. M. 11184. le:;envolvlmento dos frutos de 
fe I ,oito ; il ferent .i> r' gines doCir I gacao . (Pod dev-leopment In beans 
Ilittler ilfferent iriation regimes). iPesquijsa Agropecuiirla Brasileira 
19(1 :,3-57. Potrt., Sium. ',,r . , Eng I ., I I eIfs. , Ii1 as. Illepto. de 
i.t Ing1A, ICi ii,] Suleri,r I AgrIcul tura de l.avras, CaIxa Postal 37, 

hl'i;is i us v litc Igui ion. lods. ire r aitte'. Vatet s;tress. Brazil. 

('latig - ill '.- I . :.;,i X1 ol pd.k was mionttcle 5-40 a ys after atithesis il
 
pot-grcwn Phl Ilus viligarfIs cv. o lano P ooc I rrceilateid daily, once, or
 
twice i.t tIl, !: beotween thti-s ieasureients and age were
ei'fel' . rc;it ionshi 1 
nrt se nteol I> a Ist - nli,! ,il- r'ade itii'l'tiiiii;i function. Poil vol. was
 
;,lwas:l grt'it.r ili 1i];uu1f:€ growtl 
 withoit water ,stiess than !it tlose subjected
 
to striss. [oi i s and l"orrilizi ers ]
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l 1) 1: S11I:ENCES23321 I 'II'TI h!; A;10}NOIU- )1 0 IDU 1976.AN}A. iPhaseoIus 

vilgar s: liarlcits . (Phaseolus vulgatis beans) . In . Rapport 
de l i Niss i7 di FvalI la ti ili Proi iet S rvice des Sentences Selec thI nn6es 
Ili Rwanda, art,; 147(6. Rlbiona. pp.6-Ill. Fr. 

Pluaaioluis vii I p-i.C (I irlt ic' requI ri'nli:t s. Cult Ivals. Rwanda. 

ITe c ht'hr;ai-ti-rlst sut i I litu gtiiWit 1g z it'!s ( low Mli hiugt] alt., anId 
Cell )I]v i witil d itt ipll iur ( ti 1ititti 1 4lle. Ini the liw ;It. znote, var. 
1/2 was griun wi: ;I,:. ;'-lhds ,Iu X00} Pg;/h;t prillei;s of seed avallability 
occur anid fitr 10:1 it Was ti l,-i'teid to hliivt' at least 96(i10 ha planted. In 

i a m ,iild 
81i1 k h,la . On .' II. t of Bi ta f ttd 4.0) t of 

tht hfgh t t , vi . Bat;iI u Ca lat-arlii wure i {}grownwith av. 'y ihls of 
Caj;iansarc; were avallable; 
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therefore, It was recocimended to buy seeds from the Netherlands and Peru. 
Area planted lit 1t80 was expected to be 10,200 ha. In the central zone, if 
var. Saxa was not locally accepted, it could be replaced by Melange Rouge 
or Melange Fabale; the expected diffusion was 60,000 ha. Appraisal trials 
with Saxa were planned. [ClAT) 

0059 
23315 INSTITIT lES SCIINCS Ai;RONOXICIlIS DU RIWANDA. 1974. Activite 1974. 

(Acti,. ties during 1974). Riboni a. 5p. Fr., Illus. 

liaseo I us vi I t r 1 s . Re sca roI. Techn, I ogy. Rwanda. 

locatIon lvd pIys Ical -I-c iinitologtcl I data of tile research stations and 
cenlters of the Inst I tll dcs Sc inces gronomI(Iit es dui Rwanda in Rubona, 
Ka ravia , and kwerr-- arv pre sendtid , and some photographs related to research 
tin food crop! are included, among themn one witl mutant seeds of var. Wulma, 
which is of g reat agrononi L interest but rejected because of its 
black-colored seed. Cl iIng hean cul tivat ion allows production to be 
increased by 1K. [C1AT] 
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18740 .IUNQI-IVhA -:To, 
A. ; A:b 'V, A. 1I): 1 .1. 1982. Adubacao do feijoeiro, 

(Ilian fert il tat ioi). Inorine Agropecui-rlo 8(90):7-8. Port., 13 Refs. 

Ifiaseo us vulgarirs. Furtil f;ers N. P'. K. Mo. Co. Zn. I. Plant development.
Braz il, 

liecent res 'ili conducteid on biean fertilizat ion In Mlnas Gerais, Brazil, Is 
briily reviewed. :; ,igtfftcamt dif erences have been found between bean 
yields ill I' t s o , '.,,iriols N sollrius (amimonulu sulfate, urea, ammonium 
llitl tue), bit ... low fo! I to aipplilation rates liv,- Iteen ilnd; high N 
rates ; l ct nodull,t ii. :Y:I ililt substltiute tie use of mineral N. The 

tr1p1e I.ipvrplhot CUolI (I 
il telii;it i-v t, t ) ) ,-I I tripic stiperphosplhiitc. A ielat 'onnslip betweeni 
Xi/PIa jud ;tatl!;i i ll , plant i!; lieie l ound. A clise rulat onsliip 

12U, "I p pispIi v/ubo l;i te rock be an econolni-al 

between 
1' aiiid ,,/Co h;l ; '' lsll i outld; Co ill iltl ptesence of No has a favorable
 
of fect or ..- - g'eriftitt ill alliI vftOr i)(] ill the irtesence of P 
 affects
 
germllat ion; .o + P f;iv.i- s ,ecil vigor . Yield Increases have 
 been observed 
iii respmise to, ;pp I( it Ions oil Yo, B, anti Co.Zn, ICIAI 

00( 1 

A., I"24224 IllAI. 1. l. F-rt iletacliin. (Fert I lizatfoi). In lepiz I., 
R.; Nivarr, S. , I.. FI-f ol vii el noroeste ie MCxico (Tecriologla Ie 
producclin). li-i, S;icretarta tie Agricul ura lRecursosy IIdraiulicos. 
Inst ituto ,ac inlal It, !livSt igac( ines Agrttcolas. Centro tie Investiga

1clones Agrfcolas dt I tactlico Norte. pp.9( -116. Span., 13 Refs., Illus. 

Illiaseolis vuIlrails. Pl,mt it tift ton. Minerals and nut rlents. Nutritional 
teqtui rentent . I ttili;u-rs. N llin l tinI ili cles. MCXico. 

1he role oi le- nutrients 5, P, E it, S, !g, Zn, Fe, Min, Cu, 11, Mo, and CI 
Ill tile heath pl/it , Ittliol to deterine ili it it uitiI requirements, the use 
of fert 1 l;,ers, and 1) lat response to their appl ication are briefly 
de;crIbed . 'Ih source. if tie mnost cormiuotily used fertilizer!; in bean crops 
at li;ted aild optituti tfertilizer doses, applicatLion nethods and thes are 
alt;i given. [ChAl] 
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20690 MACK, 11.1. 1981. Effects of stress oil bean production. Proceedings

of the Oregon lhirticul tural Society 72:198-199. Eng I. lept . of 
Horticulture, Oregon State Univ., CorvalliIs, OR 97331, USAI 

Phaseolus vulgaris. Water stress. Flowering. Pod,ling. Dwarf beans. Tempera--
Lure. Cultivars. ISA. 

In trials carried Out- at )1"'j;on State 1'. (USA) during I 179 and 1()80 onl 
several var. , th eflects ot moisture st before and during bloom and 
early pod development reduced the no. of pods/plant bv 15-34,' for plants 
not Irrigated for 22 days (just )eloru and dur lug the major blooming
period). Oregon 160-'i.wi:, Mast affected and Red Kidney ,:as least affected 
byh tiC stress trt'at-:,nts. High max. temp. above 35"C usually cause flower 
and pod abscisla Ion in bush bians. WhieI bean pllnts were exposed to av. 
temp. of '3: during 5 dls (compared with 27 C for each check), pod 
product lion/pllnt Was; reduced 197 . IlIAT] 
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24225 MANIAIRE Z S., A..R.; 1,011,Z I.. . M. 1983. Uso y manejo del agua.

(Water Ilse and lnaiigemuent . In lepliz I., R.; Navarro S., F.J. Frijol 
en el noroeste de }6\x cIm (rtenologla te produccl6n). Mcxico, Secretarla 
te Agricultura v RecuirSs tidrAulicos. lnst tuto Nacional de InvestLiga
cines Agrcolas. Centlro de Investigaciones Agrfcolas del lacifico Nor
te. pp. 117-135. Span., 15 Refs. , II lus. 

Phaseolus vuliarls. Irrigation. Mexico. 

Irrigation method uil northwestern lltyco for beal crops are de
scritied. 'It, Optimum surface and overhead irrigation schedules for beans 
planted iturIn g the !all -winter and spring-summer cycles are Included. 
ICIAT I 
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'"i19 0 MARTI N Z A., R. S. 
 1982. Ensayo prel iminar in tres variedades de 

frfjl Ol'iasealii, vulvaris I.) de ditiito thhi to de crucimiento, ell su 
rksjpuosta al .;:;,rtado art ficial. (Ito-l iminary trial with three bean 
varietie.o of dil 'itnt growth habit o, their response tii artificial 
shad iug) . 'It.i . Mag. Sc. ('hlapingo , xico, Colegio de lPostgraiduados. 
Escuela !:a, i ,nal do Agricultura. 1ip. Span., Sum. Span., 53 Refs. 
II his. 

'hasleti hls vulj. r.is. CuIlt ivars. llwairf bcan.,a. Climbing beans. Determinate 
ill t ivars . I itho , 'rm i ;nt " t t . Shad tlg. Yields. YielII components. 

}hux ico. 

A pirl I inir-; I ield trial was conducted with 3 bean var. (Canario 107,
Michoaciin 12-A-1, ait Flar te Mayo) if different growth habits to determine 
thei r re.linie to artificial siading (79, 59, and 07) applied before, at 
the hegininlug, and duhrlnlg mid- liiwur lng. Seed ayild, no. of normal seeds, 
empty pih;, and (!I wt. t pt'ricarp/pllant In var. Caarli 107 (determinate
iustlh we'rte T'tti'td ;i,; tl' stiillug ltnt sl;ty i troasiled. )iie to the effect 
of tlit' doe lpuMnt pci'liid at the iOnl t of lpplviog lie sh,'itu, the no. of 
s;ulds/pnd and the mitt Iffid HI w.,re reducd during, tid-'lowering. For var. 
,tl';ti' Oi,'; 12-A-i ( iiidotermir t ' t)aitl;) it was; ttunit that the no. of normal 
s;eeds l )II:,lI pots, alml'ted seid,, icervii]u: o! Oviiles at harvest, dry wt. 
Of leave; inud tells, at to talIaumui'illlatet iN wei' reiluceit when thie shading 
iltousit'' ui'itt tile '.dil led tI lso Itnereasted. Stability In seed 
vil-ld/plint wais ihervei. Inivar. lor tie 'avo (indeterninate, climbing, 
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*and long vine), the no of normal seeds decreased with increasing shade. 

Seed size Increased with shading, especially with 59% shade. Seed yield, 
total accumulated DN, and modified 111 were not affected hy chL shade 
applied. It is concluded that the effect of artificial shadingp on beans 
depends on the growth habit of the var. cultivated. [AS (extract)-CIATJ 
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22213 NENIOZA H., J. 1983. Evaluaci6n de la eficienciade variedades de
 
frijol comfin y Phasoolus acutifolius en suelos con niveles bajos de f6s
foro y respuestas a Ia aplicaci6n. (Evaluation of efficiency of common
 
bean varieties and Phaseolus acutifolius in soils with low P levels and
 
response to P applications). In Tapia B., If.,ed. Dos aPos de coope
raci6n para cl mejoramiento del frijol comin Phaseolus vulgaris L. en
 
Nicaragua. Managua, Nicaragua, Ministerio do Desarrollo Agropecuario y 

Reforma Agraria. Direcci6n General de Thcnicas Agropecuarias. SIT-I.
 
4 7 4


pp. - 9. Span., Illus.
 

Phaseolus vulgarts. Cultivars. Fertilizers. P. Soil requirements. Yields.
 
Ihaseolus acutifolius. Nicaragua.
 

Nine Phaseolus vulgaris and I P. acutifolius bean var. were planted in the 
2nd planting season of 1981 at Campos Azulos (Masatepe, Nicaragua) to 
evaluate their efficiency in soils with low levels of P, and their response 
to the applications of 6 levels of P. Var. Rojo Nacional, Revoluci6n-81, 
Upala Rojo, Revoluc6n-79, and El Salvador were efficient In soils with low 
P; var. Revoluci6n-79, El Salvador-67, Orgulloso I and 2, Revoluc16n-82, 
and Dulce showed a punitive response to the application of P fertilizers. 

[CAT]
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24252 MIER C., R. 1984. Vluterminaci6n de la fertilizaci6n 6ptima en fri

jol de temporal. (Deterninntlon of optimum fertilization in rainfed 
beans). In Centro de Investigaciones Agr1colas de El Bajfo. M15xico. 
Programsa de Frijol. Informe Anual de investigacl6n del Grupo Interdis
ciplinario do FrIjol 1983. M6xico, Secretdrfa de Agriculturn y Recursos 
Ilidrfiulicos. Instituto Nacional do Investigaciones Agricolas. pp.38-47. 
Span. 

Phaseolus vulgarls. Fertilizers. N. P. K. Mexico.
 

Results are presented of the trials cart d out in Los Altos de Jalisco, 
Mexico, in 1983 to determine the optimum fertilization of rainfed beans. 
The hoat response to N application was achieved with 30 kg/ha. Whien there 
is enough capital available, a good response is obtained by applying 60 kg 
P/ha; however, with limited capital, the best alternative is 30 kg P/ha. 
There was response to K with doses up to 50 kg/ha. The best bean 
population densities were 130,000 and 160,000 plants/ha. [CIAT] 
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23657 MORENO D., L. 1979. Obtenci6n de una funci6n de producci6n de
 

frijol on base a regImenes variables do humedad del suelo. (Obtainment
 
of a bean production function based on varying soil moisture regimes).
 
Tesis Mag.Sc. Chapingo, Mexico, Colegio de Postgraduados. Escuela
 
National de Agricultura. 1

33 
p. Span., Sum. Span., 40 Refs., Illus.
 

Phaseolus vulgaris. Soil moisture. Yields. Mexico.
 

During 1978 in fields in Chapingo, Mexico, an expt. was carried out with
 
bean var. Canario 107 to evaluate a methodology to obtain a bean production
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'. It l t t, . udI m t rl im(i' 61 ljIe01C l .- 1 II' 8110,' o' ,itiI I 	 Iltiti 

Iovt 	 tli I I .i ,I t' entil al II I , l mil! i t.' teIc itjI. Ii 'llt, bult) 

i ' Hillf I; 1 L) l' 2 Intf11till lo ' Illn .v rN!; id d dc (idI tIe 
I t!'o ' 'ct : \tl~ii , I ''im 'l I s m %'itorei .1i it -; I'l. 4l8-4t.,1. 

i I i . t I 111 'mi '' 1; :.1 11 1~a m llI' tile (IV I iC 1cit S il tIII ip
l iI'I' v'.!v t i 1 ,11 '1 emi cti 101t. Nt. P.. F. So 1 f.Vi't i I II v 

:' 	 I'Ire.: K i m 1.-Il ''hl'.++ , !i+ t l imCilmiml'i ol phut bicti'll'oIlhllI illt Ilit. 'i . I . 

1,1 il 	 -. im. l' i;e ' I I-, lrl 11 i1i rt,I, ll I ;ii 'ndm i ; . F' :ljt* I Uiiter 0ooime t 	 ;ln 

A 	 Iwi ' i ll i , Vt}i 1 111 1.1 ,'"im 'l t 0l ,I11 VI ( t h' 1 C! t L t 1 t l1 stfI I-. 
prop- 'i t i "I Ii' .... .I nih '< ii}'t 'lf L o I III) 1 tlic v . Kt'd 1:i (lltL N'. Thlrvct 

.t ll , wi., lldri l 	 when tI t . I-I l I t tl l x, l I (.n t /'i'l . nd 

tr.i 	 ., i.. 11t I , :III " '! Id I t IIlllllc, !:o I pll V I ctrI c 

tii11l	I ' I I t'v'.,t I 1i lli i , ,d, tl i'ili 1111,illi N mtm'ixt'l a id tI 
l h '' .l h l .. leoI . I I I- il I . I ; t -ti ImI t -t :; d i !;ippcilt, d '11 Iatvr
 

i'!,. mmt1 ! l lnd i 11 P 'd, d ,rea t rfitl II
I : I oi .d l'N 
1I i , f l . l h' . l'I'I i d iit' t i17 dt:l v 1i: W ,I 1- riI ,Vs1 I t il itIv -;utd lie , 

. ;. had Ili 1 1 l d1 I1 it N and Fi i l,I &,Ithe tll~ l t I,ll ' i mee. 1 ,,t1 tl lt "I 
o 	 I'll , ''. i', l ' mI'lmlm'l I vli ii 

111"T.111. 	 N , .. 1 .lxpt r i t:i.to (, ll i ca su. nut rIttI ,I-I'Il F.]u I, atl~~lliIai 
It.<I'll_l!L, I If,; ,: L F t 1, en un uiivI dV . I I L, de, I Iaiuca. Cor re_,Ia-

I- I CI I dc ix : l),. I qt I t in11 lriladct r.) %. I i~l. . tr w ithIr I Iot 	 it camp" I ImullnI 

I ll. ;illd 	 T,i:t ! ti iv,' ,ul,! t n il,; 1 11,;isa, v lu , uIt i r I!; il! lit o I I o Va l II , 

diltl il 	 ,i. l' I,, I, I I litltlllI ;, i I Ti,. c x c llilit , lAe s 
. ,i, I I ,I:wh I, vc I i, dc i . sp , I'R .~i 	lfn i ad V.i Ile 2p. .gnl 11 f !; 

? luif_,-, v%,l-] _ . A !. ,I i ufI t II ; I ! itciI . Fv ri t i I 'I-r ;. 1:'. 1:. Yh1,- d . lDry
 
lai I Ir ( ~ IoI 1, 1 i.
 

C(o ) I.I i ;, i, i I exp:l w' c 11t: irte anld tiheI I t' j ,I l I! . , ('IrrIId lile llhllivt in1 
tf li, I I il ] 111 1 , ! i I ( Pa I IIi I , I C lo o lb I;a" 1and l sIifl'I 4illl 'r\ 	 Pl m isu. vlil Iga I 
I.,ifr . f'li b i ,c~ h : , ,, ill I ill 1 1 1 ll t . Iit- t reftrtienL , W I''V iijpllIiI d f romt 
,i1l f1n Ii ;,,I i . I --,i . - I. lI t I l,>/]t, w i th o r w ithoutl I l e , Ill s Ingle 
do , ,". [ d.

I 
,h,1! c, M I~l 1 WO, t~ I If I hnuV. t ict f iel dIn l ,0 , 111/h II'. ,I I'll w i th t InI 

' < 
o1[ 1\N. c l t 	 I, (14'It 11: Ill t tr ii-Ilt 11dl I 1111 WO~l I ;I111 till . G IrI'tl l -11 t , CI+E)t . 

pit llo[ 	 wi th1 thle 1 h vi:t': IIHw 1t 1 , 	 :,, h 1 1 l n -polld. d t I thII( trI I,, Imlii[t 
,

itu , t fo c '+,,ll Iut: 11t h elt cifcc,(k I i,U t I~'itd t , lt i< Wt, e 1- -2 /4![, 

illdt A<t{I%' ,l?'-- l-l lI 1 1- 11llC l . rt i I I v1-t .111, 1 1 c it ionl W;II-; oli,!;crvvd In1 

110111 !!''q i 'i;. ,ill( I f W'l t:.:Itl tIww' vv r, t liti I .i,, c t 1)roi f I I Ivte Lrvl tlifeit t iS 
(Itf t , rL 0, I I thfi I h. Id tlit- . r,. .irlnts f-6 - 1 ,? nid I- .I - w'4tl hoult I !tilI 

gaive til. I,I l ici; t v III d!,. A,, 
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2329L PI;A t'., J. C. 1978. livcilia Lni xtrc'cin io P do stiute 

eInotI pi - if fto1-11!01 (iii.', ls vIIrS i .) ('n cl tri s.uelos con dilfe
reunteu',ipic fiftid dc I ijiN do 1'. (' rIAtI A I t ion 1C ic ui1Cv o f SuVVLt 

III 111 t *oi I' I';Ip ic ".f.). TV'u. ;sh)a;in ell ,!; i 1 tl rtv;c f ] vitI d II t t I ixatiot 

Mig Sc. i' ))ahpill i 1l , i ' glf' iI I Posst tg ;l tiid 's;. I.':)p. Spin., sull.
 
s 1h:1 . I , P, h Ii 1 

.__Ii.i Ii, _!l. j tcl.ot lit !:ltI upt u -. It ar\'a.I it ehi A*IL' Ir 

I'Olitolt . I .' . ! i . i" 

I n',. tIlt. i I i1 i n i'[;I :,cii, t - l ; it .- ic tIf ht1.r ot l i]ii dic itio li t o 
V' ill lt ,. t 1, . .t I - t i ,- i 'i 'IT, " ' l l +;1i ll t % t'C; (Ch i lj'Jl+ . ', I,1Im:,1p;, Ih ,V,I 1, 1 t1,,tt , II, III I "t , ', r de M,.\'o, anld Baivo. 

O C 1 +: tit 

p~o ',- 1hbi 


10 ",' 1,i 1+ W I . [,~ Ii:\i>.It iin l I e , 1 ; WCt I +I: II I['tt'MPillt' 
,+ , ] l ti#: b + +l l ' -. 1.:-... ! !) 1 'il ' - .... + ...':I tt olldt 

yi I lI ( . I1 t ,LCI t I' J't ' I I l'l, I I I-V W+,t . 11111lltthV C'X 1 l'I tt oIll o r ll 
,011! } V t hl ! , 1 1 11t ,' ' !,ItF +, VC't' l l I Mttl :itl) , ITTt ;.,.: ,li7d .t ~ . 
I,, t, 1.1 ll : It+I,. I " ( i: d ,%, ,i ''!(I , ,II!t 1 1in) w,' tl I I -t c I I i ;I, I It 'l frIom 

f t I k 1! . I I , l 1i,. " 1 tIli.lltSi I .f 11 i )f it i t , i V+11: .' . , ;11111 P 'Nt j l',:titn
+:1% the i! "l' t or) tT! dvht l'li-t . Nvll't+t )', , 10 (r d | O,+t I.'; .111d C'hi'llp ,: .'.'+ h l Iho h i h L: P' ah l I Ill i w c tp;l itI v. Illocullat ill 

h ld :, p,, Q t i" In ! I.t't wil viold. V' vxtr1., i' llo v tht,-di Il "Ivl'+'lt plailt orga'.ll 
f 	 t i il, I o riltI, ].it,'( .I ft th v I, Illd. I IA I 1 

¢
It 7 IVI N I.AN,:A I. . C'ACI'I.I , +.FH. Ilili I. St o ; V I'rt Ii f;'alt'i611 del 

lIfi,,1 Ph' , ah i_2i I'll I,' .il dl p)r,lIIIL' il t, ir mvo+2._ ,,y 1. / 	 i 'It- ~ 
I

fI1! ll t'. t i I i,!,at I ll+ ,I lit.'ITI, ill bi,ll lI odhl i , "'l lltvs oIt : i ca l i,m . 
ljn "'!~a i + , t. I *,' fa A . I .I|. ., o'1 <. P!.1111li I ' p11 ,,111C~deucl l r-1fil 
tcolinill . '.[. l -l<itI'al~ll. :Ilu t l 'I . I, i ii, , Itll 't io All !I.'.hl y 

F'.* : +;lrtl~llil ll h rec i'lil Gvtll,l.tl dv' tIt' i ( l ' .1 , A\.' n l p cl" til ' ; s.. 

' 	 uz VIII 0~tL1'1l- 1,li l I I , t' ti i I ' tt t , lc, ' l 1l ti ,,. ;,.i I r T' emcr,t: t . 
l ltItl I t, . !;u t li 11lh1 rtcqu irI r- lit !-, I I It i i i;'-to :_ 'l . !:i,. it I.tloi. 

CI 11:1.1t 11 i ! cd ,Jph I - t ,ll ) I, Ill I. l'l du.illi I I !I t " kc'!HI, WT.I :;i i IaIT'cl. 
r

'I 1 ) vtd . it i %\tr . u t A i.u IIi c ,i'tltl . tI iile t ' t+l!, Il I c r!i . hot t UC, 

C'llI/+u t " I. I Tipl ., 7 1 " ,111t+L I mit ItI !, 1,. t, ( . . I ,II ! '(t CI I *' '" IT t C' 11' 
io IlIs, a Ii 111t,'V '.:i . . : W.lIt I 0t (1!1, andh wv.',ld.. M 1101"It~lt d!spt, i't ll 
IIl lit nutit it ' l IIt iIi:',t ion , I-,i1 1 1 'rtIflit ,ind It1, , i Iit tl ( pi) a ru, 
pr,-wii t 'd . ACt i 

2o1 , I' TN1ANA? h . 1'IT De] t c11t'rrn lli ,IT Ilit 1.1 I'tospllo ; t a do'I tt I,!(Il 
t !mill 1~,1.1 ll l+ VlllI ' r iP; a I 1 1 1i J I ;i, illit. ; 1:li ( Dll t. I I'Mih1:1t I'M O f t IIe 
T'' I4P l m [ t o ,,t TI- co l:t i l'b, aw; N;ITI'app1 1 i ('1 .), I ;i, i B., I .I.I oi. D~o!; 
;itf+Io (.It. I ,,l~lit ' I11 ;11-,I c I' ricI , I "rI' untI o hdI - : f' I,It

+ 
c'-1:1 11 'lll I t s 

v (t0/xa rt .'; 1.. t :, : . 1 i~l1~~ m . 'll I!lh N II i+l.l t , "' inIi ,t c r I o i, I-,!;,rroflll, 
Agt I'ope,' I1.iF I , I I :. A'' r- r 1" 161ti. l ')i'l'J i I 11 ill (4l l e~lI i ddo ' I I'"11ic ll j S 

Plia " t t,! vl.rU~ lr 11 1i I I,'I t i : Yi"' It 1\1 ; . Ii. I c . P I'. Y Id!; i ca'I ap;l;i . 

Seve'rat I Ill ill V ;I I' .'.+ I I i ,nt LA 1m i : diI ! IrTlTnt "It;I I lhIi I S l N I C ' ol'l~ ll t 11 
'V;It UI I C th I l . [,ll' I i t c ll. - ;q, I IIed P , (0-8,I.11 I.I '!'t ":,I ;tlld f 

()- I .'(). ,jld ( t l .t 	 ' 1'.. 1]h IllIt %,'.I,- IT,, | If';~llIJt 'a Vi-t r t o NIT' 

in + I.tl Ith jh -F Il P t 1t,1t, s; i wW thI ow I,,vt, I c i ' nd 1, 

http:Gvtll,l.tl
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there wits onlY 	 rtsponse to NI' arlong tiw tite ,d var. Resul ts I ndicated 
that tihte irproved flit roduct ions shold he fort i I ized wi th no more than 75
oild 4 kg N iod I/ha, resp. , while for th' local v;t. these figtires should 

I, o :ort, th;hn 5! and '!t kg N and I/ha, resp. CIAl 

373 
2374 P !NII., F. I 177. lleterinacli'n de los niveteIes Cit itimos de hume

(id v Lit ii;;.t it1 1 n . I frfol , I .Icatepti c , lrelos. (Itetermination 
, 0': t iT:' Ir" .vt. I 0I:; 17,Ii ,tr' and feti I i;tat ion Ill beals ill Zat'atepec, 

. I i. ,go .6itxl 

lif,. ]'i N';](imntl itI 

Ag iIcuI t ra. 


o Iv 1i '! it,.. t'hli. ti , co , Co lugio i . Postgratduados. 
7p . Span. , S;t11. Span. , "8 Refs. , 

t l , u lil i'. I'tI I aiC N. P. K. 1;t LI .; . So i I 1 , YIelis. le leo. 

c, 1mt ',l i 'tir'r rt I I IZaLti o, i t !tr trea tmeift s ;li(] imoisture availabiity
 
ietl!r 
 t. Iitt ii! tn i t i be iinv'a . C caliutit, i the 7,acitepec exptl. field 
(.orl .I %t..,.i o). I wt ve Ivrt'l 1 ' i ti tIe;tt 'llt ts were evaIliated under 4 
1 ,,.'Its ',1 ' i I l(. rI )it1u-e. Y Id I ncreiastd with increasing available
soil I. i'htlrtU, t ing 4+5 the Mix, level of available moisture. Yield alsoJSlit It'll WIlt'll 	 Il i ' dos e was Inc reaseI , tlh' 48. 51 kg/ha treatment 
resIt i i t:;.i:. pt isi ologici 1I yield. 'he ectnomica l ly optimum P 
trcatt::IetItl. . ktl'la.Pi .I x. yield wats olbtalied at 0 kg N/ha . [AS 
(extrat )-t I A 

IIF S.' .y. 1t8l.0. t1feitt e I' Ii Itpermt'la; I iI ,acit6n y lit pen
dit nte dtl Ii. I, It;trt1; t c;iptAt' i del tgtCI tie lluvit nciel cultlvo del 
fr'. , tJ,, tinll t' 'elides;ti ico. ( ffe(t cif soill im,permeability antiSlop!. (1 r-;Illfall! ill orpt i,".1 1b% [h.;fn Iin ;i ,emf-desert sofIl) . Tes Is 

+lit . . . 11it1 iI'V, ' .I t'tnivtrsidid Autt6'ora tie Nuevo le~n. 35p. 

''l uit i ' " , l .I r t. Soil relltpt i.(Is. rl'tients. Soil 

.,Wn :;..Il t .	 O,',,id,:, dI i t: . ':,Ilsl X t I. field of Lie College of
 
'I. t +~ ' 1i"'l Itl.i t''Xico, to ;titt ete vol. 
 of tter 

tO.. t i 3 ,lope levels (3, 5, and 8%) with 3 
i~r.,~lit' t itt t, I t I )li ;t II gher product ion of bean var.

liii' ,, 	 titit . lmperrite;ibilitv tre;itiren s tiere soda
1

,Itil, ' r t ,il'f id ,it do of 	 0.0401 aind 1117 kg/m , resp.,
I l it ' h I with it rilier. Thle f;Ittors slope and
 

tiq.I , rI V rdi 1 V "1', I! : e'lit d id lit! hi! fIuen('e y ieIdI Iin tlie d if fe ren t
 
t'/-tii ' I-t ' ' , 
 I I fli! tt'nteticv to iitcrei e bean vIelis was
 
"h!t'"vtd ill th, t' 1
'i t t it41 l ttsi:. lit the lreat 'where soda asli was 
app -t , wIS i i'. I ,rir. JClAT 

lilt;', 
2i? II P, . ; ., '! 0h'-. Aviticit t'it 1 nil Iivo icel frfjol. (Advances in 

tlii -Il t Ii it., l ir.it I o tie Ac tual izalc tn en Tectnologla
Agi I,'t, 'vde I ) lit, olot:i, il.i , 1984. Rll'n;-menes. Ant Ioquia , lnstitute 
( ,iii:I , tint'I Ajgri- t tliI' Io. pp.65-66. 510ll. [ls tilto Colombiano 
Agi'opuit? i It , Pl(,g.ttri ] I.t'giir;l iiosis tie Gaino, ia Selva, Ilonlegro,
Medt(h. I fni ,<,l ,l i; 

lihaset't , vt latrii,. l'ltitt Ing. Spi tn . Fert I t;:ers. Cultlvirs. Colombia. 
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Brief Information Is givn on p Llinting dtitvI ftrt lizatiton, diseases and 
Insects (maltt I v' Asco livt t I ;ltIthIi'ns,,, itd f ljioasci kraien ri) , and 

rccomixmendt it:ln var. at ',- dlig to ;ilit. I(:I A' F] 

0)076
 
21(185 SAI.,\I' ;. , I El de
1 F. . cult ivo litI ii rIbchuela. 2. partc. (Snap 

hean cult I vitt iii. Idlit t Agio -iT lDOM 1) (8 ) :7-9.) . ( pCII Ia 'i c,'lna) 


Spalt. , I I lu.
 

Phl seoI its vI I p r I s . Snlap I'Ii . SOilI r'efil I rxticti t S5. land i lrepa I t i 111o 
Fe rt iItIzer, °. lDort ni (all Repulblic . 

GeItera I ;ita)'C t.t, oll stll p be ll cu It ivait Itil ari't ng1)r,, cIItedIl 'egarditg tdeqtta te 

soi Is, s o I pt1 put iIt Ion, ti d (N, i P, K)a fert I Ifz;it ion ,I; lat Ion, nItI . 
lRec iF, tiild (I fert II i tI l" I t ti :it ioI ;itll] I I t f alilp I I cat otil are gIven anti 
the use of It, Ilir fert 1lI;'vrst i; i i, ientlIontadi [( ATi 

((1077 
l

?5301, SIADAT, i.480. Root waittr ahb.orpt ou and growth fol lowing dry 

i root 
Thesisj. Davis, UnltiverSityV xf CaI li orni . 1l1p. EngI . , Sum. EngI . , 118 
period iia noist e extract fiil ITv part fillly wetted systems. PIi.l). 

Refs., I hIs. 

lhiasols; vili al-a. Pl/iult v. ctiCIl.ir !;vst cx. Wa ter ;iab;orptLIon. Water stress. 
o it ting. ISA. 

Il fieli t lii ,Ii a 'xlx l clivay talxl ;1t1i1 1l1 gr VItlahxItis trialt, with roots 
divided betxil eiwll litrlieni tiI t i i ii d ;I ;auii iv loam ;oil, tto ato cv. tit: 82, 
dark rtd I: idixv beano , txi ;tiii f I wti " we iI I, " i i Til'tid- r (I I ftrent sol 

mt ,t Tilt' I il it-.!,. : tIr ;i t , xli- lxi'I iI I ii t'Jt 1il t thee) (Ill oi root 

z" at,t-x:. r plxxpiildi- qui I PIv I I' r cw t Lill" I % dI t upI tilp wc' rio o t , d Iitop xta 


1,1 ltitx (Iriii , t I'xxi ii wv It t w.,I,' I li tI lxxii ,- , it:li LIr t o that of
 
1Ix1I1W.l 'dL )IAll t; . ' IltIr[l In-!: , 1xlt it xI i Id I lII I l li" tIihl' tIwItoWitte'r* ivllelitit 

lit t xihl t ot ;1xi(! " lici1".' htx';t . xx liC-t it w'uI t t- il I II xlI t.iroot % It em 

i-StI. c t' il Ii tt1i[1 lt' Il Ii I Vl t I lip ciii i'l v, I I li -, IIt suve t aI , tlars 

]I xxviL* c I 1 .i ni' tltI l .': ttx d p ii l. tt', ofi ItntIax I !;ii'lr.l rlii watter the 
Ixidihix', ixiiv:xc tilitt, I itl'[iid ltiri; ,latc" Iit,t tiiliii iti the toot zOnx . The11, , 

ix;i i7)teill;I'c l tralIl; iil'1t fii l rltv ,Il ix it riquil . 100ri Co tin tt between root 
,

tlt lutoc' dil ! ' xivxlet;tint lit-a rv'ii I n the mitliili. [I lod]i :rop Ab;lia -ti-,] 

: 89i F ,; Ill PVI ill , II I x"'i. ' fI tc t (it I illic app I Ied as talc ciII 
liit , xitoi. In ,I( I d ;o I Ix t! naxixitI III I a Itt I'ttart i r desh . lo rnal of 

t tI l t 1 'xxi I ,S' i,'c- I l (l):/18-151. ig1 . , 8 ROfs.1111il xx 
[llort I'ulI ttr l tE.pt, ri!: ;,'r;tning (C(,ltrc, C:ham Itt ;II A I, ioral IUt t ar 

l'rIde!'i, Ilid I ; 

fql Ilot x ol!i -, Ixit i till l 11!1. Soil I n.hnt lx'iii>. Y lcI(is. Dry 

rialt t c t . . . "o. t o I o -' ii I ' I x ,iI cut oi. Ind i . 

In a p ,t :I,!. h.. ,: ! ,, t ,f "; I , IvI i a 
5 

a lx it i I Ii l ' at ( to. 
o It-, Ii'-W ui , Ill 0x!(li t ., " ', ,", l xI I- i l t lx t i v 1 . rt it" ; !, icCid 

sox' 'x 1Ix x. Il. x If xxxi lIi-t iit r,l t -;h. I indii ',l, t nd ,I , nd t ,it-o it Iur 
I1 r ( t'.'. 1 0 1 , h II Wt I : l d CI''r , il,ld . h I' -o IfroI I1 I I'V~ 1 1 11 IT)n S',\t~l I l iteoln 
the(,r,- , ,, , Ig i ! i , .I I iut ,, I 1 1)'.! .r i . . ro ::~ o f I.:I , I. .: I t:a ,I ald !.',g 

I-it ; I i I xt i 'II,x.!II ' !-. I tih llld tIlc i' t hcix,'b.it w' a.t t al t id w'ItI 
tie llI d- ,c. It l-, " ict il , t I ,i i , c' d w;it !-IyilfIcantly enhianced 

with I ll ilt' do. 'l o I lix't , I it tixi- Iilll l.:I VI'l d I' lti,Inti ,d with 757, 

'l0 
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cinirudi !vIn G,, i 'l, oi :.l, hII i! iht t III. la~ t It li"0 1 ile 
iiipr to im1I' m] o l '"r q irI'I-r v- : 1 - tit,, ']1 1: Il ,'''I~ 'I ovc I ht e| 

co t l l I i ;'t litl i th, , tIt I'I I ItI.r, t l vh p lfI. ; ; tI .';Xa ,,t:. do!" Ib 

Iit. I.it ]'cat shItDI~ m : th, ,t!oli' ,K lulT'.i v',)~ 1.)_ll . ! II'h o , 

IL. i li, I ,I . I '. I n : 1- l)I ~t I I 1 ,, I t ,;> I i , I' - cm. nt fl l-
I~l tF ,, I 1.t 1:~t.' , .!, Igorih. lttI'vp o l, . 1u It 1:u -.,I t, 

I ,Ilul, . l] . ] ' 11., H 1' Ijk. l t'I'J' ll!tllS . i 1; , h 1t' L• l~ : (1c .o Int 


'i1 . il~tl i .l . .1~ t ll. T, TIat I c i lg, : 1 :t~ up'E l't 1 . 

di l d !l ' p ,'li],tvI, I t ili ', n ,l ~n p ~ t : v i . :l n ,;l 
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Iq,t ItitI.vt I 1 i ,l 1t I cl .. t I,'1 1 111 ( d the vI| tics I t ilftig1 11, : ,IIttll,tI i I 

t. )I ] T,t, t1 111it I¢ 'l,l 1111%I I Ir I I - lt .III t ['1 p;it"I ,Itilt i nva s~LV I tol Ih Ihon 
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p f .. 1 1 iI. I iE I l t¢t I Wl'11,I t .. i l 'I] tl( dI '.. II ; 11 , ''1',1 I, . 1r. 11Ip ; h, 111 If If 

'li ight em rr I '., I , , , 1 1,, I l"+ m 1,1 .T t 'I d I t ,-! olI t+It'litwa l c (;I 

Ai h.hP 1 11 1. 1''EI' il, c r cI t:, il[k , I , 1 );I II: u 1)'o (I I; 

II I'mde I: If t , 1t1, t 11 '1, , ' (t 111htil.,1 t i*;a tIlit(Ii i t odo1 1 l't..V 

C II Iv, .,I i. t it+t:,I "l'lul- otnI' i lt1- n*: ll,'1' td I t i, . da tst~b oil 

bed 'i ' d , , ' !, . I']-II t 1,1,d IItd .1 I3,TM01
JAI! Ill it :,ll it. ;Id 
i[ t{ l t l , tcI: I,,tr ('11 i o x I , C I i 

l',,, ,, I I , ti; .', ',t'. 'l P . :owI I 1t 11tis 
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ll I 1 It~:, I'vI I t i , It l l h .i''., .11', 1.. id Iw ,IT, (!t~-1 t' 11 ) l ain 

++ l
t i.1 t It1. , r t,l I cli :t I Iii i !IrI, l' Iv T ,'it It ;m t otl I |tle 

t II :II odI ,m ,!. I Il .1 1, %, I . We , tI ne f r ~oa 



available P/ha; planting after malze or oats in soils with more or with 
less than 24 kg available P/ha. [AS (extract)-CAT] 

0081

23894 SSALI, i.; KEYA, S.o. 1982. Effect of nitrogen fertilizer on yield

of beans inoculated with Rhizobiju phaseoli. Fenya lournal of Science
and lTechnology 3(2):87-89. Eng?, 2 Refs. [Dept. Of Soil Science, Univ. 
of Nairobi, 1.0. box 30197, Na i robi, Keiva 

Phaseolus vulgaris. Cliltlivars. Fertili;Cs. N. Rh;bium phaseoli. Inocula
tior,. Yields. Kenya. 

The effect of I, 20, ;od 100 kg ;/ha on the yield of collmon bean cv.
Canadian eonder (Ni) '6) , Posecoco (CI.P 2), and MwetZi Moja (;II' 10), when
seeds wer, Inoculated with Phizobih phiseoli , was evaluated. Applying 20 
kg N/ha had little effect -n nodulation, hut. 100 kg N/ha depressed
i1odulat ion in ;ill Cv. 'he aiIlication of 20 kg N/ha increased seed yield
by 1.0-1I.4., but tile (ose of 100 kg N/ha did not ;'laysi resul t in
inc reased seed yie I(I (range 8.6-21.. I) and, in one cisu, seeid yield
decreased by 12.6(2. The smaill but consistent Increase in seed yield and 
the relatively sma 11 effect of the low dose of N on nodulation indicates 
that a starter dose might he beneficial. I(IATJ 

0082
23429 VIL.IARREAI. M., A.G. 1981 . Resistencla a la sequfa. 5. Condiclona

miento a 1a sequia en frijol (Plla'seol us vUlgLiris I..); ajustes morfol6
gicos y osm6t i-os. (Resi.stantce to drought. 5. Condlitioning to drought In
beans; morphological and osusot I c adjustments) . Chap I tngo , M6xlco,
Co leg Io de i'os tgraduados . 151 p. Span. , Sum. Span. , 98 Re fs . , Illus. 

IhaseolIus valgaris. CuIt ivars. Adailt;it ion. 1)roughit. YielIds. Growth. Yield 
c'(RI.p0HIIlnt:;. 1t"U fstl;[ lc e. '.uxlco. 

Three expit. were Conducted to analyze the efficiencv of some morphological
and physiliogi cal adaptat ins to driight in 2 bean Cv.: Cacahuate 
(determinate bush) aIIuIi ,ichoac,'in 12-A-3 (indeterminate bush). The 1st
 
expt. stu died 
 the capacity of adaptation to drought, the 2rnd studied the

efficiency (I t lalt; ;iaipt d to drought to withst and 
 luture drought, and
tie 3rd studied t e Ille lce of oelnio t Ii ldIl;t ent ;as a physiological
mechanism at ad:iptt foil to drtlught. Thc 1st 2 eNIlt . bas icil lIy analyzed
mIorpholilogical and physi logieal ch;ir;aeteisties. Cv. C'a;iahiua te showed no
 
seed yield reductioi diling 2 i.r perihs of 
 -I.5 MI'a, and no effect of 
adaptation to drlght was oll Icrv.'d. Cv. hlchoaeii 12-A-I showed ; positive
effect, pres-i tlag ailiptation to 2 dIy p'riods. Ihil was lifluenced hy the 
reiductIon ill leaf aria, 1lnger plint cycle, ilii iIeterllinate growth hailt 
of tiil cv. Ain o!;mo t i c djii t llult Of 0. I Mi'i Was detected ill cv. Cacalliate 
and of 0. H 'aIti in %,. lichoaciin 12-A-i, whit plants were subjected to slow 
drought unt i I reach I ug, ;I pl;int water i tcntit al of Ia.-1 .2! AS-CIAT] 

,See also }010 (1018 012"i 002 10088 0104 0109 0110 
0112 0116 0118 012I 0122 012/i 0131 0135 
0139 0141 Il 2 014/, 011/6 1 50 0173 0207 
0290 10300 1322 0327 0329 0377 0397 0399 
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1)02 CuIt Ivatiton Pract ic-,i: liintilng, '.'cod Contro] ;tl Harvest ini_ 

OPSh1 

?4 :",4 AI ;! AN P. '' ]. l'Ic I6II de l:.o 1:ihIu tsi id s e ll pote ,ter
gvncia (I.v;lliat post ci:rgenceen fir ,I Il t vl II . ion of herbicide 
mi:.:turc in iiil,(! Ii;imO . 1ii (lit'ltloidu IllVet ii lo Agrfcolas de 
:I iai fo. PtI'i ll, . Anial de Invs;titgactin del!,(- i'o. i d., ,'riol lIntorni 

(ripc I nl. rdi I ipl i 11,1 ii 1' i 0 l 1181. 6sfco, Secretarla de Agricul
ra ' 1iit Jutul 1t[1!,Ltit 

]i,I .p l . - lI 1Co .
 

ItIuIv ""iiuliso. I I 	 lInvustigaciones Agrf-

Twi, xp t ., w I I,ndl t'I! ill .os Al to i l i Ii svio, ex i co, t() eVIill t, 
It orri) 'illi 1-'l i,!I,r, r I c i and determinei ' to rtif n wt cnnluIii il beans to 

ivli Ijt 

I- I 1 .I i i i - I t diclo op 


I ht i;'c ic vity. T Ii iI: tlc; I d wu I ]u z 1 fop-bluty l + 
i-n 11m;i op -liutv 4 lbeiizolli, mityl + 

;J" I i ur.1111! Ii I' )I-Met 1,, t; ;o di ffuretnt IIdl l , , l I 4 ls I ii t concn. 
p ii ' I ' l it I i.'L'-s (it h icam;. TI Iinil: t liv's based oil 

Ihla.'IIp-flt' ii i ,I ifi f lonf( aff ected beansiI lt, 1v]4 , in-.l;idi
l CI-IVr'. I i Ii t c; :xiis of fliIazifop-butVlI , C 'T h 

' i ;Ii 	 wa;;' 	 ! 4 cli Il. An nt;iIgoIi IstI c fIect observed Wftth 
1, t t's %f' : t -o' liA.I toIIcitv for h ti S hit low.
 

11t~ I-I, 11 ! 1lidd]! 'L.1/11 I't .
1 l 	 l, q 1(/af/Ipcl'tulifI weetId (.ptx Thie m~ixturest2 

w'I I tI, I ot ell-il;.. ii'o d ;. good cont rill broadlealf weeds but wereIf11 fi 

ighl' t. ::ii I of bea s. II A,'
 

1I	, 7lSAI:. , I.; "7AVIPA )., t'. 1983. Ffectos de las distancuas de 
i-i c:f)rhi s r,. lii iind I Itillos ill grano ' sus compolitnites e lcaraota 
(PliasIflls vulal h; IL.. (f ffecI; I,f plant ing dIstances on yIelId and 
viuld cori l l-lts ,1 ft1ack b iiis). fievita ds l lcultad d! Agronoilna 
V,'e;lh i 'c i. -. iln. (iuii 'lo , 17 , tis.I;I 1).:1i , Sp.511 . , I . Re fs . 1 
IIll,t. III' II. !:I ul iiiiul Fnl d ifc Ii Foresta: io ('. Ag','op , ciI tal eC s 


lI- , Ap itt do I I. 1.,I;A lI, ,!%16ir d; , VCT,iicl Ii]
I;i 


l ....vtI'Si:e.f 5. I' ,mt unp. 'pitfinu. i:c'nlnoat iii. F1li.,eriig. 'ieldls. 

'I ll I . , I I,i I lii ii' 4-Ii ' i';u ;Vi SC iIii t i tf I tr i 1]1 ads i n 

II ( 	 -t.i, .. idf , ,V,-'r fix ow 50,i.. i S;f. inter uipiicItigs (80, fi0, 40, 30,
 
,nId . Il I i'., illti 'I',' I - t !i-iaiuyfi (2), '1, ID, llnd 5 cmii) were used
 

!! ,1',1I 1 ,illli LP 111 illi l I'.I(di,:u l colpleite block i lsign, with 3 
i I ;iti,!I' . 'I.d VI.i I i i I t i t 1 d Ilv illttr'1'1,Ws)tc in gs., h tl not by 

11;1i . I i,It i 1 II' t ill\ritr a tlct bstwse1 iittrrow ,inl(I!,JI,til I 'PO 
;li t , w , 1I h I gI,'hi;j atoio.ill'r! II i,[ ,t i dif ((O'H7,76 15. 737 Iloisture) 
c-I ' I;I+I' i I df ih I i pa( ill, . "1 ' ill. (If pI(,s/lIIlant decIC' e id as 

111W i'ilt 
011 Ct ., 1' IIli i : ,l Iuth tll 1)(t Weetn Hill 1int(.rrow 

'0 , Wd l . 	 Ici. oI'd. lHs fil. ot sf s/i(oil wlts not 
I )1 I lU ' IIv int ,('t 

,andr ill ' illvi t, t'- i ip- uii,- 8. I if lltfiifd with 4f x
I 'r I "!,, ifil,. -t Ptip liI i I i ht itI I w,, i , and s-d wt. di d not di ffe r 
!lt 1 iI Ii lt lv I ," fu1tI-'I TO i,, pitfnlit- s. ' trvt 7 if lossr iif liiI';tI w h ,l t os ioi 

t i; it iu d /tclralowspacings. iheW (1l I ii tl' :lillli lil f (!i,, witli rdl iuc 

If tII iI if II()w Vari LIonsplant Irt , ur Jcic' i- itIII 1!ifi lot ;!;gIifIcant 
witi Ii llnt f lipif t i ,iii tsni-i. [IAS] 
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0085 
24403 lUI,1.i F., o. 1979. Control qfmilco de malecas en frijol. (Cheml

cal weed control in beans). Avancu!i; c lnvust Igac itn 9(1-2):59-63. 
Span., 3 Refs. 

Phaseolus vuljgaris. Weed;. lerbicides. To.x city. Peru. 

Studies wer 'onducted it La Mol ini, Peru, to evaluate tihe Use,, activity,
and toxicit. If preoncrgence herbici des. Bealn var. Calnario lDivex 8130 was 
planted and herbicides were ;i(pll jed I day lter plant log. Nine tleatlllnts 
wer, i -cd (f) hcrII do; ,ld I checks) in 6 complete' ly randomized blocks. 
Oata on herbicide i dimage toe10 civity, bloai plants, wt ./100 seeds, and 
yiolds ;.I o t abu lated. The predominant weed species occurri!ng during the 
cxpt. .are l isted. [C:IAT] 

0086
 
24241 1., (3. Lva Inac I(n (It
1AI)iNA1983. do los sistemas labrauza: 

mainialI , traceIn anImal , micro-tricclin mecanliZ;titl y cern, on frfjol 
uIotvro (Phaseolus vl Ia rIs L. ) un pequefis extuns loes . (Evaluat ion of 
ti lage system.i;: iMIian , animal t rNCtion, mehian iZed Mlcrot ract Ion, and 
;Zero till ago In eallls grown in sli1 1I plots) . ''e.; !; lllg.Ag . G;uatemala, 
In!verstdad de San Carlos de Gu;aterala. 57p. Span. , Sum. Spil. , 14 Relfs. 

Ihascolus vilgarl,. ICeidilg. Mclntzm iation. Yield,;. Cost;. Income. Coate
maiI a . 

At tle In st Itutu T6cnIco d v Agrici Itora in1latclcioa (Vil Ia uNev a, GUajtelfla
la), 4 t I Ilage System,; ( Mani I , alni maIal t r ct 1l , metchan oilzedPi c rot ract iol,
and Zot' age) iwere compared crop; Iodeteuri whcItill t or ii tro I ine is more 
favorlh l fIor tohe sl2a I I til 'fivrs 1O:1L the( tch(h ical i i(d ecotoiirlIc po1 1It (if
V Iew. V;itl, il sIe isi rdil were v l '0/tiun t i lYe a , plOld ct in o cist, tl and 
prof I tabi l it V. the zero t I lage system hait he Iowest product lIon cost 
(1434. 21 quetzalIs/hm) and prved to be tice most Lprofitable (90.37%); tlie 
hi ghest 'I.v d wat; obhta Ined wI tth t he manlo I till age system (13.hI MT/ha) . A 
higihly sIgniliIcatlve diffetrence (1' <(0.01) was found ii elatI il to produc
tIon cot;t for ero t i lag' compaired wi tLh the rest o f tie t reatntmits. IThe re 
waS io s IgnII f ic;lt d i f! cIonc' (I' 0 . 05) regard Ig yield; between the 
manua 1 and Zvit t i 11;ig sys;t ens, Wii ich gave the hitghost yields . No 
sign II i cant di ffoecrence (P 10. (I) was found between prol i tab ilit y generated
11' tle zel t i I lage syst',l (the mu;t I of itabIe) and the mainuil tL 1 lag.
System which genterat ed tLhe S;1me stat ist icil 1 lrof itahi i ty. The zero 
till age "'stem is recomll;oe hed since ac orll tL, exist ing IInforlmitIot it 
las severa I technt lni I a 1iantigus I and a ccording to slresI, I t showed tlie 
highe.;t plrofitafility. [AS (extract)-:IlAT] 

00H8i
 
21191 CAM'IT:, 1P. ; IP.TERSCI , R,.;1 Y:AN .1.A.; I 'TFRSON, I..; BUNIY, I .C.
 

GRAUT, C.R. 
 I 9). Com, r li I i;Tvy and red k idney bean product ion. 
MIoil i n ,Ii I lI Ivet'; i t. 1,1; Programs. ' v of Ci c n. Cooperat ve Extens ion 

Pot) I no. 9. 4p. og I.
lcat i on A2, 

Phlase 'llns .l_ _,ri,,. anld tre arit ion. Plant ioy. T I ng . Seed t rea tL Tit. 
Ceilng. , I'est cmt roI . IIaive;t i iT . I'SA. 

(:1 ll;p I Lt (olnIM , I in) c, t) Itti l 'If , e i i,,v'. ril iNote iea i 1 rodlit( inol 
W;CIsc si1 , IS',A, ,;I r tIM';eiltt.d . RCeO;TiT 'lldilt (1n; 1e g Ivell Oil ;ililt ion, !011 
tyile, CToT rotiltLi I'll , :e'edlio l irupt i iti I on , I lrt Ili zat ion, cv. , Sc; ' I( ,111 ty
and trei t ment , lila;t ing t Ime, rateI aid d(101th, w1eed control (cul tural 
1) actIce:s and he bcCI ds), In1sc t illd d i sea s' cont ro I. [CIAT] 
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0088 
23284 CERIDA I. , E. 1979. 16 a Iternat ivas de produccl6n de fr(Jol

(PHlaseonlus vul.garis) en ciclo tatdlfo, en la Unidad tie Riego l.a Victoria,
Municipio tie IPesquerna, N.L.. (Sixteen bean production alternatives in 
the second cropping cycle In La Victoria Irrigation Unit, mnicipality
of Pesquerfa , N.IL.). Fcls Ing. Agr. Mont errey , MxIco, Universdad

8Aut6noma de Nuevo L.,.it. 01). Span. , Sum. Span. , 24 Refs. , II lus. 

Pha seolus v'tl Sar Is. ('ul1t ivars . Spac lng. Plant ing. N. P. Yieltds. 
Fertilize Ir .SMex Ico. 

Ai expt. was carried tint in La Victoria 1rrigpation Unit, located in the 
mnnlcipalitv o! Pesquerfa (Noevo l.e6n , Mexico), to evaluate 16 bean 
production alIt-rmat i,,e i n rela t ion to vieldI. Factors evaluated were as 
Iollows: var. (Ciateio and l)eIicias) , densities (120,000 and 150,000
plants/ha), N (0 and 50 kg/ha), ;Iand P (0 and 50 kg/ha). It was observed 
that flow-r color, griwth halbtit, and duration of growth cycle of both var. 
did not vat' with respect Lt other regions of the country anid that tile 
flowering period Is short ditte to the prevalent moderate temp. The best 
treaitment was that of high plantling denstty and high N doses; It was also
observed that Whell interact foil occurred between density anti N (lose, var. 
Clatefio glve hi gher vieId s. (AS (exttract)-C1AT] 

0089 
19771 (:ORFA M., . 1983. Salesas en el frfjol cointin y su cont:-ol. (Weeds

anti their control in bean crops). ItnTapia B., H1.; ,arcfa A., I.E.,
uds. Manual tie producc16n tde frfjol comin. Managua, Nicaragua, Ministe
rio de lbestarrollo Agropecuario y Reforma Agraria. 01trecci6n General de 
TWciicas Agrepecuarfa.,;. pp.69-78. Span. , I0 Refs. 

'haseols 'Ii garis. l t'ds. 1celdilg. hIerb icides. Nicaragua. 

A list of the predolinant weed !;peties In bean crops iniNlcaragua is 
presented. Other importati aspei'1t s are unclded such as mechanical,
biological , antd chemical weed cont rol , weed competition, herbicide 
elac- i fIcat iot, lierlh I tie ;tidleI ;cat itontime and methods. [ClAT]I 

18727 r'0i)F.AS, I. 1981 . Herb i cI tie symptoms in dry edible beans.
 
Vit neap1io II s , [In iversI tv of Mlinnesoti . Crop Pest Management Series.
 
E~teisoit Ptilb icatIon no. 158 2 

p. Engl . , IllIus.
 

PhaseoIs vulgaIrls. lterbIcide,. Toxicity. ITFA. 

Injury syptoms oil beans caused h, excessIVt rates of hrl bicide application 
are ie.ecribted. Tes' sympttms ire representative of i herbicid or group
of herbicides, but tile may vary considerably, depending oni the stage of 
crop deveIlment or growitiig condit ions when the Injury occurred. Color 
pletOgrapl; are included. [CIATJ 

0)091
24223 1I AZ M. , 1. I183. Tectio log fi tie produccI6n en cul t Ivo de humedad 

resIld;t I. (Production technoli gy under residual moisture conditions). 
I l.epic I., R.; Navarro S., F... Frijol en el toroeste de 6xico (Tee
noltgfa de produccln). MC-xict, Secretarfa tie Agricultura y Recursos 
Ilidrullcts. Instileto Saclonal de Invest Igactones Agricolas. Centro de 
Invest igaclones Agrfcolas del 'acffico Norte. pp.83-98. Spall., 1, Refs., 
Illlis. 
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Pha.s;eol it.,vull.-rLL ;. (tult iva,-t iCn. Water re (tIIrement s. '-exico. 

RecOinMtCTl Iations ;,I, Ivo r beIall I Iottiire 

ilfrel t lie uiasonI] SItl':ti" railit; lit otjtltiti'l I,it a state of 

crops inder rveIsit(ual t S COni(tfIonlls 

f; tid the 
;o-i i-ctt , Mex c"o, rega rd ig lI ind p repa -a Io nol. vari'. se I oc t ion, plaint lng

met hod , denit it v , t Ime ,,andI t V ,toid L,itl ' a p r;ic I Ioe;. CIAT] 

(009 
5?2	1 DTlhNI I , A. IAX/ A , X-I.P. I07'). l~aIatco"I ta tieccait cat de I 1 aglo lo

it11 l tk;ii t11 11luit!it' !,. lil;ol' tt tII1 l ,r;iia v rIet le. (1eciait fcal
11la1t1v'!v 1'1 u,htt : ti lil IC iotts. 6 . (lott'IIjild t 'eed'iul t Io nil va;Ir Ietala 
t Iatl r . Annl Ii dclII "ic,] t;i di Sci, nz' Agiti r'vie del hIa lilversI La
d,.gl I St Ti i i llpI iI I): N(-48. It al., SUIT. Ital . , nglI . , 1I RefS. 

Il'IIse , v _ SnapI_VIIl, I a. lutlt; . (:i It i .arss. Weed l ,lI. i .-hI cides. To iC Itt yIto 1yv 

PUSt,1lIt; ii, Ifw itod tid ,:xaiiitned o a I il( trial carr( 2 ed tit during 1978 
1ii the Se-Ic- iv.ir 1) l itf lI i'tto, I tia'Iv) to stutirlv the hellavi or of 3 sap1
bteant va r. (Blul;, i l, 1 I ;k .'7 , CaslcIde, St r tch) tw-itht respect to It 
sel ctuI v , herb it ies (hen' lit, io ;t nIi ll ic ln, dl 1i t Ioalic , ilitietm Il, iF'C,
Isio1ro);1ilit). Ieti lttra lit, di lhutimulid , ;iwdi ls,,tproltil lit exhibited bothexcel lout tolt.Iv'nils it eval ItiLted otn the at;i; ofItpliyt\toxicIty and 
vield 0! grt-tn btans. 1titti t rantIlite W,'N SI liglt IV It-s. effecti V ltl weed 
co t 1il . 1lIlC .;av- lIowerr colt It) I of wtedl-; it( causedtl tome ci op njiitry
resti lng it1 iol! Itd(tdit (ot. Bl Lttltit'aWS tle musi;t hLtotoxic \'ar.
Sltot.ed Il Ift-reti I] tolo ritce toIi -erticid ;; lii part liIllar, the '-el] of 
cv. Cat;catdc tW!; great 1y al l ltZoll.ac-l , bIT to AS 

(((93

24288 G(NZAI.Y'., SI W.A.; M-AR:, I).
A.N . 'TR1(1M, It.;>11L.OCgK, T. ". 1983. 

Comlttt lve stildv (it thee sitllt heull mechlnicicail hrvesters. Arkansas 
Faru Pc 'tearch 1: (4) :4. EnIgl . 

IPIst -I vItIgi rIs. ltir-vesi; Ing. Mechlanization. Stalp beans. AgrIcil tur.I 

Three I'rvestki-is (I"INCintili C11-IIl, Chishliti-lydl r iulti-tisity, alnd 2-row
ChisIMlir-1ydil, iliT -i%) We r- i iilttiredt itt 2 ,xpt . ;i to tle i efficiency in 
hlarvest flg ii, ittUll i-V. ;il atlit %'illIle VO 472 ,Ohf0 and 212,503
 
hli;its/h/I . 1ilt I I i"IVve ttI!t ; 
 irivte ded sii l ar hl rvet cff ic l-ncy (75.0,
81. (, am; 6 1i : , it 	 s .1.) to1ol q i I it Y ito Itilip helins . The t,tig- of pod
17:0t itit i 114:.t', i ff l rmaice 

tlt-ilI it Iv l itraw I iII( t . Al importani t ;idv;itttot. tf the Ist- 2 hartivesters is
 
that titdtle"tlhe imt I jold coudt itons 


it ilf t tlt t fil-erf itf the haIrvesttLrs and tite 

tt-.v culd har-vet 2.6t Lites faster
 
thuol I It. lit tc " hirvv,;t ,r. I(IAI]
 

(10194
24"28 Cu/NZAl I ,, Ci. I1111 , oseclia. ilarvest ing) . In I.eplz I., R.; 

N v h.,.rrti I..1 . Frrit l en el titroiste de ,dxbct (Tec iologaId(. pro
tltt' 1611 . l Mdx Ito , S irt i r l tIe Ag icultur. tl t'cursos Itidri-iti coo. 
lnst i tllti'o Ntcitl I I ov Iv -. t ig;tic ItnousA) ifc-ol i;. Ceitrot- (It' 1nvtst iga
cIoIi; Agrflu iII, d I 1';i fi c o NktI-tL . 1i. 193-207 . S ;it., II V'Zf s., i It. 

PltisetloIiusulakr. llarvet t Itist. NMochau aitIlon. liotitlpig. Agricultural
eqi Iplmteit.	 Mexilco. 

A brief descr lpt Ion is itiven tfI irvt n; itgatd threshing prict Ices ill 
bealls, ;i1l1 iI fll-' tii:polilt ls and otper;ition if tI griin combitne litrveit.c . 
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The basic problems caused by these harvesters (grain losses, and dirtv and 
broken seeds) are discussed. [CIAT] 

00915
22218 IERRERA, H.; 5ANCIiEZ, R. 19P3. Efecto de seIs densidades de pobla

c16n y dos distancias entre surco; en el rendiniellto d. gnlno do frijol 
comn negro cultivar llijao. (Effect of s.ix populat ion densities and two
distances betwcen furrows ol yield of black bitan cultivar l'ijao). In 
Tapia If., If., ed. Dos afio. dc cooperaci n para el mejoramiento del fri
jol comiln Phaseolus vulgaris i.. -n Nicaragua. Managua, NIcaragi , Mi
nisterio de IDesarrol lo Agropecuario v Refo(rma Agraria. Dl recc I6n Ceneral 
de T6cnlcas Agropeccrtlis. SIT-l . pp.61-62. Span. 

Phaseolus vuli ris. Cultivars. Planting. Spacing. Yields. Nicaragua. 

Two field t rials were conducted in Santa Marta (I en, Nicaragua) to
eValuate the effect of 6 pi -ilatioii de;ittes (147,15,n, 164,280, 184,290,
185,710, 221,430, and 227,140 plants/lia) and 2 distances between furrows
(71 and 81 ci) on the vield 01 black bean cv. i ij;it. There were no
statistical differenicus 1n vielI for a l plant ing densities at 71 cm
between furrows. Howeve'T, a signif icant variation was observed with beans 
planted at 81 cm. It Is indicated that planting ban cv. atPijao 147,150
plants/h;. a t VI thr 71 or 81 cm betweei fiu row:; , ol fers the best 
teclili cal and ecologIcal advant;tgcs. I CIA]] 

0096 
22206 IIERRERA, M.; LLANiO ;., A. 19)83. Evaluaci6n de varledades de frijol

comul: negro balo con licIons de ri ego. (EvaItat ion of black bean 
vari et ies under i rrigatel efons) In I.conI t . Taplia B., , el. Dos alios decooperacl6n para el mejoramiento del fr 10i comfiniliaseoIus vul .a is I. 
en Nicaragua. Mainagit.i, Nlcarap a, inisterio de Desarrolh, Agropecuat lo 
y Reforma Agraria. Direccin ;eneral de TWcnicas Agropecuarias. SIT-I. 
pp.24-25. Span. 

Phaseolus vilgaris. Cultivars. Yields Selection. Adaptation. Nicaragua. 

Four trials were conclucteii under irrigated conditions at len and Rivas
(Nicaragua) on 4 different planting dat-'s to evaluate the performance of 17black bean var. Variance anal,'sls of seed yield did not show significant
differences between var. for the different planting dates. Bat-7 and 
Bat-58 were outstanding with yields over 1230 kg/ha. CIATJ 

22210 IIERRERA, M.; ILANOi C. , A 
0097 

1983. Introiuccin v evaliacldn de 83
Ifneas promlsortas de frij-,I caoin del CIAT, en la postrera del 81 en
Carazo. (IItroductIlon and evahlation Of 81 promIsing Ibeanl lilies from
CTAT In the second plttnthg season of 1981 in Carazo). In Tapia It., If.,
ci]. Dos anios du it'peraci-ln para ei mejoramlento deI frijol caren 
Phaseolus viiiarfit I.. en Nicaragii. Managua, Nicaragua, H1nlsterio de 
Desa rrlio Agropccuario y Pefcr, a Agraria . Direccin UIelLra Ido T'cclcas 
Agropecuarias. SIT-I. p.41. Span. 

Iliaseohls vul ;trls. Cultivalrs. Selecti ii. Yields. AdaptatIion. Nicaragua. 

The performance 883 prom iig bean seleetLions from "IA'' was c'au.uated in
Carazo (Nicaragua) for their ftuire use in seeti production programs.;. Among
the several romi " I lir:; I lits, 110448-4-3-I1 F, was ou t ;tandlIng. It Is
I lid cated tl, t the majory the etidI t of ;VI var. were resi stillit to 
Ya thomonas lihttse I I . ICI AT I 
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10 3 
24461 KAYUKRU,V. 1961 . Quelques consideriit ions sur la ciilture il haricot 

au Rwanda. 	 (Some considerations oil the hear, cultwivtion in Rwanda).
I o nBulletin d' nformati de I 'INEAC 10(6) :333-347. Fr. 

Phaseolus vulgarls. Culivars. Climbing beans. Dwarf beans. Cultivation. 
Varietal mixtures. Rwanda. 

In i wanda, beans occupy 40' of the total cultivated aiefl in the favorable 
regions antd 0-201 iii regions Which are less cuited to Iis cultivation. 
1wu different var. are grown, a cI in IIIg one aut da .'aii , creeping var. 
with smallcr yields than thie forner. The cultivation practices of tile 
African growers are described. The research station at Rilioia is engaged
in the Impriovemient of the crop. if various var., those with black seeds 
yielding 1300 kg/ha or more were seie teid. Improved cultivation methods 
deveIoped at this stat ion are ti.imcussed , such as the growing of var. 
mlx:tures. [Roval Tropical institute] 

0009 
23996 KFUiS, M.; HAHiAKIS, ;.F.P.; MAtIl), A.ii.A. 1984. The relatitonship 

between pod yield anti specific leaf area in snapheans: an exalsiple of 
stepwise 1:i Ltiviri e aitaIvsis ot variallce. ScIentia iorticul ttrae 
23(3) :231-246. ingI. , Suim. 1ogI . , I3 Refs. , I llus. [I)ept. of 
hathemat Ics, Agr i ciiLturi I Univ ., 1'.0. Box 30, hageningen, Netherlands] 

Phaseolis vulgaris. Sm:ari beans. Statistical analysis. I.eaf area. Yields. 
Netlherlands. 

After a detailid (univariate) ilalvsis of variance, stepwise multivariate 
analysis of varlance, (,teLiwse IANOVA) w;a; used on the expti. data obtained 
from aii investigation with snap hea.; c'arried out in tue ariO regions of 
Shiambat (Sudall) . The reila ltsi ip hetweni pod yiIli and specific leaf area 
(SIA) for 3 snap bean tv. ((;Iza 3, laria, and Slinkette) and 4 sowing dates 
was examined. Four varialties over plots were considered, namely, yield 
earliness, total vield, SLA earliness, and av. SIA. F1,c1c1 i stepwise 
hANOVA, it appeared that the cv. effect was primarily expresset biy yIeld 
earliness and t otal yieid, SI.d eari ness and av. SiA provited no 
add it Joa i cv. feet.f Fu rt hermore , the sowing date effect coul II be 
expre!ssed manI'. lyi Si.A earliness and vielI earliness. Final ly, the 
interact ion el ie t layedi a iiminor part compared with the sowing (iate and 
cv. effect. IASI
 

0 100 
19018 I.eBARON, M.; DEAN, I.... PORTMAN , R. 1971 . Bean production in 

Idaho. oscow, iniversity of Idaho. College of Agricui.ture. Agricul
tural Experiment Station. Bulletin no. 287. "l0p. gi ., ii u:. 

Phasetlus vulgarh. Irrigatil. Cultivars. Seed production. FCrtilIi mrs. 
Land preparation. e ig. Plant ing. l'Iil ng. Spacing. Hlarvest lng. 
Symp'omatology. Fp I dimio logy. i)istam;e control. I'scudomonas phiseol icola. 
Xanthomonas 1ihaseoi I . Ciorvllebactelritii I itil(ill tacieiis. lPietulllonas sy'itigan. 

lean common osa Ic vi rit . liat ye I OW mO!; t v i rus . Ctir I y Iop vi rus. 
Injurions Isects. PIant iin irftes. et ChtlInical coiltrol. LISA.Int; Contro]. 

General informat ion is pr s itId o1 beini pttduit il1 irtihit1s; ii the state 
of Idaho, USA, under lir igated Coil t i It;. Principal vi .ii planted oif beanl 
types Pinto, Creat Nrither, Red i hexican, and Califiirni 'ink are listed 
and sources of seed , crop rotat I lin, I ertI I Izat I tin,, ititcultiL I il , land 
preptirat Ion , weed conit ri I, p iatint ig t imes and spac n1,, I r igat iti i scheduIie, 
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anod hirves t Ing are Iio Ili i i iIte oV, (ii(u'd t S tdi t ;s;em Irnt ion, and 
cont I( I1 vieji re Io r t[! I II t mIo bi gh t , .oliliitll t light , b c te rIa Ie;,vz, h, 
wilt, bacteria i rwn spot, Lriot rot , white mold (SIverotitIIia), Py tirIrl 
wilt, BCXV , lf 'V , cur Iy tIp vi rus, ii! ther iiollpat Iipgelt ulcrmapes tio the 
pi tl,Lt (lejit 1it rv, orlllcai lI a, Iai ali it ,) ot'e i -rilbell. Thir form;it in 
of atlti't , dip andi Contltrol ieaIrell, aure destI ifbrlfor tIr, pests1

I ,Ci rcil i fir tire lIlls, e''ui u:, 1'. hlr.eros , ;lli I . desertiis, Epi lachna v rI ve t , Povi ;a IaItLI -,, 'I t raii.'chuis ll t I c;e , j Xjai rot is albicosta, 

Liuiiiilis ca litI l Icu , and lthe imiiir pi, t S which include tlirips, Fttel il 
Z:Incke1e l i , .ilii vz I Au.- , t i. . t11i s _,, s _i in, i 1! 1 I lv hIvIlI d i-ci Illle e ta, 

229,) 1! 1)1 S kl. I I' , I iUdi i ; ' iIhit r( !;i It; plrhora fr fjvl en 
lec;Ill.,irh;I I ;ti11( k Oil ilt l i 1 )rV !, i1 Teco ]Cio,iii, 'il. I )).ilII d i tes r 1; ICo 1 

I t .). 'I 1'; 1n 1.:r .;;t i, , :' x I co, I'n Ivert I !;i d(it, ;iidaI aji ra . 47p.' 

!p ll., Stim , '; . [ , .,' t,. I,'(-I c I I I s .
 

Ph;I;,_l I'; .il%-- . P'Ilint t '. li t lny. Yi tds. Cult ivar:,. i :: co.I II 

'he I0- eI JiCiir 11 . 7 0 1 fili In t I t r i 11ttiril liiiId.11 i T.,coVmo clClCO
 
(it.rli i1 , !(-I::i " ) on duct ,d I 
 t h ilrr, .7--it, ui tire 

diiq ;tllnuuitl Ii li'g I"r ,I iii i good o, detect 

c eI I Iit d 1ir 1 t tleterliIe 
I c li lio eill; b i vl Ii iand to 

hIl ihmit Ip i:t ;iu ii i;i=< i t'ii i iiitn their I til e Theeffi-tef ilt crlp. eist 
pla1i t iuli lt, wir., M.llich 1P ;iii,.H0, ind thle higlest pest Incidence
 
ovr 'it1c , ili Il I ti]i'. D1i ronI t a Ifto -t i1. f i pt, Iy ,I I were p crlp tat In ,
 
It'!ipl. , .i111] phi, , ri ,d. kii . idlll!o-i7, V' tCrlrcli'-l4fr, and Negro Puebla 
aile tI.c.TriI d I fi. il( t plinlt nl, dlat t . JAS (extri t -CIATI 

(ilt.' 
24H74 lllhB il:lii;, A..I. 1982. lie invloed yoii u itdl op verskl Ilende 

grein ticiiums ,,p life broi- oti,,r veriuihdings vmr drogibone. (liThe influence 
oIf r ti l n "It i II etlit gIowtI i((r; it tlit, ur.rret-';lnk reluft Irnsiips 
Ill itI tiiiuo) . (1-i; Ilr('(ltit i I Il 11:175-177. eriii. , Sum. Cv rm. , EngI. , 6 
Reft ., I I s, I tll,. vi I ;lil ilso;, Potl iefstreLr001 '500, Soutih 
AI r ,I I 

Slitsol IIu Vli ir it. 'lot fli p. Sp i "il'. I lowering. Podding. Yield 
ci pl,'irue t 0. lrvi %I itog. Ii t iii .*Siiouth Aftici. 

Dlit" ltii i.. irhii it 1, iiits/ii trialw-u gow.i n 6, .). i f ] u tll f ild 
dringlnI iq !-Fi aid p .int! t:'i, t hi nned (;i) a ti irerpiir, (iH) it flower 
lii t it Iii, durtInl (d) ti I I IIhn . Av. li, no. of(c) flwvrnIp, during erd 

prld s , ii .t.d .I . pI I t ;it dir triolr4 d ipg Itn 
thil oinp. Pla nt,; rlpiidld t(' lhiilli in , iinotinsityI I ui eaic lsidDM, pod and 

ut With en wit rl I avd ind n o 

tI! r ' hit Irvite wttii ltit reuas del y 

seed p ion deti ri. i;ilt g vI cnit ; ii thinning 
effect (d) . Il fri Inp leve l no ri eect ii1 ill. of sirds/pud, seed wt,, 
or Ill. "ihililinp ;it (ii) renit II-d fin I n vo , ied/p , linrger Le,(Is, and 
hiigier Il tha it (c). Thlv effA, t i oprlit io stit n;r in vield win reater 
at tiit .rgetlti stipe Miid irint durin ;trll fill lni. dIAT]h V, 

IOR74 LIMIiA, P.R. iE A.; ,I:INiiS, P.C. 1981 . iEsrudo lie 6p tcairr rie semeadiras 
de fet i., I i r t; &ooi plr.t m ; dn lIs lunli c InI rIt,li G trle I ouradim em 
l18O/8]. (Study o' bern rloit Iig dtirs duing tlii lfriv seson it two 
;ftus rif Grirnd i Ionradis iIn 1980-8I). liu rad s-,S , Brasi II, Empresr 
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iriasileira d,. PesquI-i A,ropeculrla. Unidade de Execucaoli e Pesquisa de 
Anltito ~iCtduade Pes(Iii sa em Andamento no. I 1. 5p. Port . I iomridos. 

Illaseo Iu viItI- ri P.I-in, ltg. Timting. (iltt ivars. Yields. Yield components. 
Iira i1. 

TIo det tImijtict th, eust plait hg date for beans in Fatima do Sil and 
oLiu IIra;'il, cv. were tI.-tvdradii, , at dl feret plant ig dates during thte 
1980(-81 ri i v sli. Five plinting dati.s were u-ed lit Fatima do Sul (Aug.
5, S pt , I l , 0it . 1, ;11d N V. 31 , 11(W) but not ie)it Viell was 
oblt lil* I IM t I .i, p Slii!lsic U i Idvers I t c 'coldit ions and] Illa 

1l1! . l- I, I YIn! ih l 1ijhIaSeoI I , a if('Ut Ld product ion. Three 
plant in - dattis wire, t 'ted it llii1r;dos (O)ct. 7, Nov. 6, and lec. 6). No 
hban procl't ntlwvi'; r,-;ii-hed It tite t dotes dle toIt tlt p]1llt llg adverse 
cI r;ittf ,oid it i sll ;'cd . hast li Incldet'rce. However, when beans were 
planted In oltt. 7, cv. c;arioca gave t lie Itlghes t yields (804 kg/ha),fIll owed hy RIio 'Ii b.li and ctuva l8-!; (1024 kg/i;, i:hI)llco 23 (611c , 
kg/la) , ItPA 7,41 (li1 kg/ha), aid Ricolaiio 1014 (173 kg/ha). X. phaseoli
illttecti all Cv. riigiing betweT 157 aftected leaf area for Carioca and 25% 
for icohia oII ;ll IPA 7419.an [CIAT] 

) 104
 
231)(9 LiPEZ . , A. ; 
 LOA IZA V. , .1 . M.; MORIA I.., 1G.; ORTEGA M., Ii. F.; ROMO 

R. , c:.; TolRES u., 1*. 1983. Frijol . (Beans) . In . Gufa para
los c(iI t ivos ;Igrtcol.is en los r Tos Sonora y Sail Mfiguel. lilermos lo,
Son.ora , M6 x I co , liit i tut o ;Nilional Ide Invest Igac iones Agrfcolas. 
Secretar Ta de Agricui Reciirss Ico,:. FolILuira v 1(ll1iruli leto para Produc
tores ti. Ii. Ill,I.-2.'. Spll. , Illius. 

llm;eo Ilits vuIglris. C.ultiv;irs. Plant Ing. Fertilizers. WeediIng. Disease 
cOtl lioi .-1llIrvis;t lg. iex itco. 

(;UlIIlt'.i I - ii lua;pt t ; I'll ill t 'atloil Ini the reglIol of the Sonora and San 
lilgit, I r iv'el-; , xiI t i, art pre';entied. Recomlni ded var. are local Criolla 
I s;i'( t tlii th. I 11nvcvv pha,;io ii) and lluna, which should be planted tile 
itrdw. oA ,oug. p-eid i) Im lintirrow, 16 std/ti/m, and 4-1, deep (80 kgcm 

seued/hl . Appl i ition, i1 4(0 kg N 4 30 ikg P/ha 
 are recommended. 

1iII .al-IIu mian l(ierIcal (2 tri f liral lit/ha) weed controlI d measures 
,ii. gl,'i-. I'prtal!t insect pests, in the region alre tVleniiaf tabaci and 

,,i ;p. tvdlr lgs (.'50 g thir;irl/100 kg seed) are recommended 
agains't s ,ii/si-' I ing liot,,. Crop rot at lons , except allter potato, should be
 
practi t,,It v idi ,t anod t its. call
.l.. 1 roten I'.paseoli be controlled using
rsi stiln vat. I('.g. , .1ui;11 , dlust l gs (25-30 kg/hia), chlorothalonil or 
Salt7.11 1.(..-.I kg/hal). A brit'fdesci lit Ion of the harvesting procedure 

k CiI' I 

219.1 IM.A M., C.A. 1981. Evaluaciin pi r rendliilento y otras caracterls
ti , Iritml iIs cu !t't (Ir fr'.]oles negros 

v _i _!,,I. I (o!;t 


tn 25 res vI (Phaseolus 
p ai C CeItral . (Evaluit ini of yield and other 

ag ro omic .luhi.i,,tc'rlstisc;oI 2') 1lLitk heln cult lvars for the Central 
Cast). "I i ; l .Agr. .1ma , l't-il, llnive.rsidad Na'i( onal Agraria l~a 
,lolij,I. IlI. I,.I., SII . Spi . ) k Ie:,. , II ll . 

P'h ;-, I tp; "' l' -itI trIp IllIt Iva YIe hIs .il;. I as;. rs. PI lilt ttg . T fill ng. 
Il;' i Pi'I . B.at ist.in 
v.. Ir l I .i..u l ciiltiumon ;iiuic virus,. eru. 

Iwo i-slit . uI,'r u air ii oit (I..la -Sept . 1971) ;tin .1an. -Apriil 1980) 1it the 
lIe'lit IiI oI I i ' li, hi,Ihni-aI, and (Ithnclia Ili a (leru) to eva Iliate the 
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yi el d, .rd IreI iti t: r j Iv i i t I ;,l lit; V, ill /,') l1-m var. Tt:nt''-liv . var. 
wetre :ele ted Io I t ti r to It, r ;it, v t 1 1tU t . VI'r. x pet iod Itlt act t ion was 
hi yhl sigIi lict1. AcCor itg to the ratio of genot 'pi c and pholnotVpic" var I lice , tile " o! l it'dlt itv in Iy iv id is 177. I o I I ow I car.Sho~wed ttolerl+lict' ;.110 t'+: Vt; ~t to ru~St ;Olt ld ,('W ; rll Hltol4 ' ('la otal 

Vtlie olliot P- ', I C1 A I-- , Irsoi;Ile fo. V, I -l2, C., , - ', rtPr:, zu el -. .itd 

JAS (.-st Ioct )-t:,'l 

0106 
22. 6 t:lII. l I C.(. ]I t.e 11tert:in i6t1) dc 1 t opt itIa dot t ;;em1, 1i 1;111 6 

tt f 1. I ',,t t1 vtli.,ri.... s I . (I t e rItliI; it i f opt 1t1Iutn 
I . I C-Ii, I ,II I I IIio IIt d, t t'tIt t tIIs V i j ri.a I.. 

N I~ ll,: ;i : . . .!,., t V... +'Inl .t('1r li th, )eU.'il-- ollo- -Agirptcua rioi'A,I r i .',i i i, .t Nii ge, I';l'I det *t= 1 lici tia' o r a sr. SIT- . 

pli . - v u I.'g; ;.l- , o I!l l . I i. c Id ,. NI.ar it 

Fori ,can) VjI , I' I - , ticin ojo Nac it, I, and 0r t Il Ioso)
 
We.'t ,r,, l 1. )t, '! itI ,.,
vItI I, tI ,I 1, 't l ' i i i] itelI ! .ithi l, to t v IIth)tt tiei p'llmit + , 1,;itit-+ 1[' ,+0 16,0,060, ;Ind "50(,000 pllalt!;/h;a) oil 

.;tcti d fl ' Io. ' l'1 i'l , i 1;(t. iont I t ti ' l(w V,1" . ;ill(! plantIn d nt sities.
 
I I I i 
 , I1I 'vc I o.li i . , it ' I ,M , i i t otI t illt' i tt120,000 

0 10 7 

, ' II P I C t t I ) t' o ri: ,lt I I It' .tloIt ft ico (t- compel t 1:1 , 1-,11l11 L I f[ill I 1'4 11 . II1 .,+l I .;I ItI tl, M cht u I Inina~t 1 1oit f thle 

l, II t il ,1] ,r I ,d t ,I : t't i t Iitrl 1tC ,,t-eL1 l d "W., I ) . 1In 'I'np111a B. , 
II . t ,! 1 lit',pi) ,ta . o i.',I i i p.rI I guet:,-ilt fr o IVha co I ) ' :I .il Ij , 1 i -+[ 'iI 

i clto lieI T ( oitcinI ,r . ',lilll'tlrl, ,. it , .ir;llgu I , 11n 1 s t. r 0o (1e 

itcl I i i i Ii A t t, titidI it t t .i., i i I i t ] c t il ttele lt rle T" citit ,s
A r - , r , IT'- I . 1 - .... p . 

Fi'elId Itr ia I 'I'"1I1 11 1 i,' ow in I:.I ,', NI Ir.I mA)7, (I i ng 1982 to(
de t,rr ] t r 1,, itIlti ,t l, .rI t- I ,,: _,' .' i,+:p . itI ct ill lo .11 ,mc . Revtlu
( ii -+ l [".',, I' "I..,:" lit,, i.', ,i c~d: 1 l,,1 t , we'tdc d {(I ) or left 

I( h. l, 10) ( "II~', 

, 


) , ill+ , "l, 'I'll.. "' llid l r tilt t lit I rv 1p lall t Ing
" 'i}11i. 1+ t '." r 1,",t itI +: 'i't d !,lv, it-i.; we¢tre . 1. m!±iL~Ium[ d iv; rIu' Lc/itunll.

1 !i' lo,l+ _ _+,_, , I;F t, ' i c f tlilI d , I) fT 11. 1it . .;1 111u i 'l! I s , ]h ' ItIhoa 
] I! , I.+ttiI't'!,]I; b Iowl, I i ll ect l;ItItih Vim~ r I t i rlor"/ r 'ct ta ;iand 

.. . ,i . i.1. -1]'. t cI,... '~I ,'.I ..I . "1]11, t'- t 1(. i eaI.r od l C- I !V, b t. tt"VtIId tl CO npe t it t l 
1.'- 5 )O 1;f ' , .it 111,d iM.i t +t(VT iI l, IICO . C IIM 

.2 0)90O : IS Ill . CAI"WI I I'. C l. 'It. ~Ilt IH I !nc'i . de & o rlvt'<';mtllct ell 
Ili "dl I I. ! ill Id , ,: I Ii lit' 1 1 +tl.o Ft I uc I of It, tch.111 I I a I d ma ci )tm 

.C,)IMI Hc'M i ;,lls , _ It ;I IlI tu;g . Set~t]. I'T,0cV!!;S lj . XU(thallniza t on. 

X e( ~li I, II !,'; , |o It-t+;lt ;t- ed I !,i t r pm l v c;ili. l 1)y. t ilt I)rIOCV't, Vs Of 
t 11't'!sh Ili'. !;vI V( 411 an;llti on , mt~l,porta I ](,it Ilia n I . whe.n see.tds aire processed 
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at 11C of thtn "',,rtIlt.. l d a rob] cr duringI vts I I 111 _ t uivltrntich I wctr:ring 
tl t:t 3 p rtcoks,; rtI. d..;c I i andn soil- ust, Iii I t.t iotm ei d, t IIon. It I, avoi d 
them arte pilt,,nted. CIA'l 

23 194 PIl,Ai iZA C. J. I t I I cti o dr Ia vi tli d , dlts I id d , folt i 
dut i i a I (I tlus lj ar I..)fei .l r . t 't i tl lt yica i, iritllo vrd I'tn v i 

wid p ;il it 
1 

, I' I I I', 'it 1 -I -lld I ,t ill ;ap t b il t r row l In cold 

li -Ti I, I i I I . lot1 1 t1. l 11 lil . it I; Ngll I ill' h t W 1 t I hip, I efrg. Il. 
Quiip Itt I i il Itliv, r!.ii i Icit C iti dc tV at li ;Io. - 99tt. ti ar. Sutn. 

Ii'i pt o Iit ) ii i I ('illj, p litti. Sit gi t. Pla t . 'I i i lon. FIt-I 2,11 NI. 
Snatl tI, illt . Ch I c.. 

c i i I tipl 

I he atgi lo tllom I il '<onli i ,1 c 1 I si %,t;lr Aplo Io11l! I 1 1 1t v ci f t%,lv Of,, l v~ I . 

,
; t - .t ;L t i td Il lil ) rt l o( ill!l ) (i1. I'illII if t ;iil tt li ; itil Iil- I (I i 

col itPldI l ut-i I1 i thI* t t I I- l iil i i oll ; it t li, I.-i Pal a) Ex . "'tat ln of,
Lhic Agro w olllll. lu I;it I'llit'dl VrilI)NI t Chli IP. !;ltill\ jLt'l t I'. (h! if(, ilO, ThtW fl 


,

.1 pkiintIng l l ( I] .h. .1Lid .It Il l .. ), :' I rtLi Ii;at Ion leveul:; (mui umit aind
 

h lih) and i thl' Ii I ot I Iit ,al ilt '1itt- illlttt !;ytt- ms : i t? ,h)00c aid
 
i,00tt ) /il i Ill d, lluttIc it W; , id I )0,it00ii mts I I1i1II) L !;t/I la in
 

s'ltillhlp l 1) lll abI er t l
I ig L'rIl t ' ill] .mIId I~ll. .11 llt' i 11 l1 c '-;lltMi 1)t1- 1 1 I0 OL im v 

t u1it ! ;uI.Ol', ii I l I t ii t t ;lttiI iat ltit; ott ott b tiel- l Itui t I l l ,, h l1i1 t o i d1 

. Fn r i It-ti, At. I l i i , id t . 1 

11,I i t ( C ( 1' bht N.I c Itd' cl . I I I,I , ,, , NI Iv ,e 1 , c s yiN'I I ; o f bo thI 

at i Ittlvo t1 dlIot I- ,dttitiItt ,ti, ; I ?t' ;111trS n 

iL ya r.
 
,


%:tl h1,) . I ftaiht ) a i111~ den i t I us. d~oul I c 
t I I i li ttls 1ii rolws . j AS 
(I,×t r-olCt -k 'iIVIT 

.'A;'i,.' A .~'ll I'.] 10iAit . Il vtcto<; (It I Ili o die tclilt. I v al cii Ill 5sLlcoih 

tiill I r~tl .Illl -II ( ll i ll iw I111 ( lilt- Io) ) 'y poroplL tJ , rtltei ,:Il '. 6n lCtlumi s 

(l'd 2 ]nI I % '11_;IIh I . .I -t' , tlt 2v,' ( ~F o tile oLCryprnnfo. IFvct,s f 11iS f 

Iat!;t I I € Itimlil'lI ; and r Il ch ''l '. i,'[I d land qu~ilit I I tf I oolll ndt recti l h inm 

I n cv rI . plllilt ti1), ). i'c~sj!; [In;.Ag, Santiaiio, P~ont Iflcin lIiiiver; (;hilt', 


!,i! Id C;tt lli , i d, 1h ,.- il'. ST.l;ii. , sumll. .qpall, , Eli]. 1[! H ,f!.
 , 

_i'lla ;co-Ilu" voT._11,,{ ic_. beliil;ilw;. Chil I[ i va l' . (:At I II va t I oil . )1 llnt Ifig.
 
Ti'letll,1ho( , I vttouti1 1 Y ,I l II"! . ;Ito (tA loi; pr.L
I 11 *Ikli-til. l,hI C( 	 oiirii 11-i h)e Lip ita

"ho, t , l olld it! i. i,I p , , -I" mlimll li fori varll v groIwiing Ofl .;naIp be;llj VarI.
 

qw h, ,tt ;l 'l ( I ql ,  it".1 , eva llhite'd Ill the (11 acia~~V! z~otlt. (Chil L.) Ill 198'..
 

it...Ill %;II. welrt i. c',vp,ili ,, illider 1")1;l!;t I(' tunlitel Cond I[ ioli, a[nd Ill tile opuCll.
 
[Ii.'dlIl, 1 1, Ili1 '. i .I, tuti c stlll' V itic )0l; l t' han .pr iwn:/'i 1 I( i v more those! 1i 

%.',i Ap i Io :)'I.D') t /hal plast andtilt opi-iil. I, :,i e I u lli d I I .". unlder 1" I c t unln | fI 


in1 ti-l lqwn , r.!p . V.1I-r. G I-;rt !l CIolIIIi V~ 01, 21: . '3 M[id 14. 1 t /Iha, res If,
 

[I A'l
 

.1 	 51 Roi(lt' (i.A I]lQ84 . I ftl-to Ile )/i dun11~ l d de' iola~ cilli sobre el 

Ivlnd l iil, v s; ctwl~ponlltv.! fr11l1 v'lh L..) varl'udad.- o vnIi (]hi .;\ul[li'r s 

1:i~ i LVtll1"1.,I dv ; l.d l l lu'C L libOIpull[LIOnI dt'l!;It yield aind ylieW 

tl)Oinliltli- II 1 t 1 ,111 Vil IVt v I]o r d v, Mayo X-164/- I) '1"'e 1h; Ing. Agr, Chla
p~ir't'o ., ;cl, I l'vlv , fdad Auitl~nomilii Clhilplngo. 1 '181l. Slaill. , 1;um . Span, . 
')(I IN t .. fiI, 
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'lh.se us vuliirl.;. Spating. Planting. Yields. Yield compoents. Leaf area. 
Pry mat tc. XcNicI. 

In h I.ILgo, -,xico, tht effect of 3 planting densities (1, 2, and 3 
plcInt!;/t) ot. yield ind Vivtid components was deterlined for the bean var.
Fl 'r, t. i'' (ildvtc rr i it, clinbing habit) during the 1981 spring-smmer
cycle. 'll 0loriaui viitld and yield comIponen ts was observed along theiii ol 

height o! tilt- iln ((1.
i , 'iitopv -Ili sIr;it;t. Da ta on yilII components were 
rc,ist.rod 'it I, 8 , 8 ;lll 155 d:ivs after plant Ing. Av. yield was 460 
,/i" . P'lltlit il~ll It11,it V did 110t it OVCt vfioId i nt yfielidcotponents, DMdilarI ibut ion il thti i'.iii piart f tht(- plant , or total production
tllctrilhut i It,I r,prIdslit t IVe orn;t 

and 
s it the diffrent plant strata. [AS 

lext ract )-CIATI 

oll12

'4222 (I)RIl;'EZ C(:.,. I I.1983. lecnologfa tie produccitn en cultivo de

ripct,. (Pil uct l technologv, Iit firrigated crops). In l.epiz I., R.
Novarro S. , F.I. Frfjil itt oh noroeste do I6xico ('Iecnol ogta de produc
ct-tt). . slxtc., Secri.tarfii dt Agriculturn v Recurso.; Ilidrutilicos. Insti
itt, t.;ions 1 I.hlvostigitoos Agricolas. Centro iie Investigaciones

t
 7
Agrctic del Pil (ii, Ntrte.. pp. 1-81. Spani., 5 Refs., Illus. 

Plla;eoh %Iv II I ris. - 'ti tivation. Irrti ition. 1lexico. 

Recoeti ntl oit t tc g i vlti fi 1,( ll in crops Tinder irrigated conditions in 
llorthtwist rti 't:' I itl lug Liland select i lo ait preparation, var. selec
tio, pl 
ntittg I:ethlcl, dun ! I tv , t ITIC , and date, and cultural practices.
jC IAT I 

(Ci I I " 

210816 SlAIIN ., '. 1981 . E] cultIvo de Ia hatnitchueI a. 3. parte. (Snap
beaI nI lI i vaI it1. Part 3). Agrt(14,116lit-ta lfosinicana) 10(89):22-26.S ,;,, 16 . , ,.1. ]( ef1 I I Iris 

4lt2isoltuI t vIt] .tjaris'. Sntap t1 ia'I .1 0i01S. iinVIT Spacing. lechani zation.croppillq, .,t. i l liter...ing. He'rhivide.s. h ,vI:; Republic. 

Cent'ra I ihtf Iriti tll 'itt ttIlap b tei cuiltivat ion practices is presented. I

it I tuhd-. r plaI den;ities, cult ivatloi
'tcO:u: tl(Id itinig ,;ystems, mechanized
 
plantitg, ;tt wiiled ctnt r l . list
A of tilt,maior weedt species in Dominican
 
Republic" is prelt't ited. [CIhVI'
 

222 ill S,\:tlil;' , I. I 1. loet luita t-,,canizada (it!] friol cotin negro.
(".'Ch;llttil o I -lik ottiti ). ITTTaphi B., I., ed. hosI hI'ttrvosI t1 

1 afios do

c(i,t;rclICll p T t "';i itliltt del fr(jo] critCin Pia.seolus vlIglris I. 
oI) Ni i-a r;ttlt. . lcal';tguil, Ntiisterlit, DesairrolIaillag'llit; 
 tie Agropectiarlo 
v IleformatAgtria. Iirccitot Cettral tie Tclciis Agropicuarlas. SIT-I.,n 

pp. 89J-9J()• Spar.. 

IlI stI Inus vi I X,a I ,. l;Ivist Ing. "Ihros ing. Agrl cul t tiril equipmient.
MIcHwilli.a,t itoit.
,/ ,,F t, l
 

111t1!; it H a tI, Iti;llcv. Pi !;t were hand lirvested, lift fieldi) tie for 
liretiry and liteor threthd with a .John Deerelg, 
 (i)-R combine. GraInIost.s ttilus.ed
tv the combin plerat ion were not tIgiti fit-Cant. It can be
effcIt lIy; used I or I Itreshiig but sotie neehanical ;Iajustments should be 
madt,I lore operat lon Ilitilt,fiti . I CIATI 
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M015 
20634 SIILVA, J... DA; FONSECA, J. R.; ciNr, A.,I. DE 1983. A coliheita 

mecanlzada do feljao BrasII. (Meel(' i eanbclharvesting in Brazil).no hutlo 
informe Agropncuiirio 9(103)(:40-42. Port . . I ReL'. [lentro Nactonal lie 

Pesqui! a de Ar roz; e FeI l *, Ca lxi o;taI 1711 74.000 BrasillnI (Coilanta-Ci), 

lhaseiiols vulgjris. Ilarvest ing. Mechati;2tIon. lrazil. 

(Gellelai Iil ui;e-t ri hllin ii ] li';i n h.;irv\t'it iitl ill Bra:: 1 , regairdllg 
ava I f ll Ih( e'qu Ipraiel1 t , eva.il l t I oll 11 f I ',l,l 111 Oi-l:;el ,lod 011-goi ll)', l1C.UM l,h are 

dls;cis;ed. Melhiillicl I lairvi';.t iJig I!, I,,';stIIl (ill\- 1iIllr iocropplp d lic is. 

For ill ,adeqtuate list. f lirvi';t lig equt plrel, the arti 'Alould.l be flat, With 
othe ni . of bean ro t'; I g t II ttipie1 ' 0 IeIh l rv st I ig equ I pitntl thie 

harve;t lrg dev I c !; u ui ld be l dliit~lt;Ii to (ili tferillt 1 lltItit , spa c lngs. 
Chitting sholdl d I be colili'.ttcd (Illr g e;irl I m lo il h iii rs or (liiriJg the night 

wheni the art humI d; t hresil I, ;lil VVICt (liA rve!i Ivr-tlirelii r,Idiul; W it es 

sta ti oia rv th re sht, or i, t hoii ) illl I I ll' 10Voo ' i V I In t te ;ift c rooi
etaill 
whet. polits ;re dry. hlt i01 )ieI. I si-e; ;ltld (i;tsge with d I f e ItIIL 

machtins are giveti. I AT ] 

22672 SII.VA, F.... 1981. Avali acao de rei;il tados Ie pesILIlls;i em Ia

cripar-ela: e lmeloto i adubai'aio vti fei jo'iro (Phiasoli. volgarl., 
S.). (vIa at I of t-SeilCh ri -esI;lllt, i ll. t iip OILits: ble;it sparI lgs alld 

fert II izatioi). ;alvildor-lIA, lirasl I , I':mpresa de l'ev qiilisa Agropecutiria 
dlt a lliha. Collail ado Trlcnicto no.05. 8p. Port ., 10 Refs. [Em~prosa die Pe,

qutsa Agto eciii;i la tBal ia, Unidade de Exirici;ii. de l'.squi:it ie Amlbtto 
Estadual de IBarrviras, Ca;lt:a Postal] 2:4, 47.8001 liki rrvir;ls-BA, Brasill] 

i'hlaseolus vul rts. Irrit t hi. I' ;i. t ing. Spocing. Pirt i I if ers. Nutittiotal
 
reqiuir nett.. Tl;lo;er of techltlohii ,,. 'l'Tchiiiloiv eva luiation.. lrazil.
 

Ili Irrigat ed teia iv. I PA 7' ,- i tac roplIot; o f I lia, liiged Ibv farmers, 

t rai It Itlla I I itM I)loiet t oil t e lol u,'v w; i.olnipia re d I t Ih improved 

te'lini, logy. Improved t echo Ilogy (150 0,0O 1 lit /li//ha, 7-0 kg ,;ed/lia , 80 cm 

interrow spalcitg with .' riowt,/rlilg, 80 Pg P f :)-g N/h.) hiceased beall 

product ioo /7 ( I'MlIrcId wI ti t rad It Iwn;illI techlo I ogy (uiihlf Ilted pfllt 
deosi tv, 50-71 1<r ed/lia , 0-70 cmn tnvriw spacItig , 10) kg 5-:15-12 NPIK/hIPg 
+ iol i;ir urt'ea) . I'liduc t Ion ci;t i; for t lit' itnpiived te ht1o Iogy tr ill 

f ncrehised .28' co parld with tril It tIolla I techlimliogy , especIal iv because of 

tlit! It ire; l i is, itI Itinul; ( urei and t rrip c supe rphosph;ite) However, 

gri-l lti e l rt;oo;eil (.1,K Ihr Inproved teL'lttl0 Iiv . ECittoo lie and pIIYS c;ll 

Indlicitor ireii piIdil. I (AII 

01 17 

2222(. 501 IS X., '.; 'Aki.IIS, Ii. 1 83. ('olt rol ILe MIalezas en fr jol conitn 

Iegri. . eei I t tI o I 1 i i,) 1lack veails) . Ip. 'illla B . , II. , ed. Dos .1los ite 

Coopi 'I' It 0 p I I ji ti. illt ti de I It i ( IIi iiconin Plas o hlis viI ga r I sI e Ita m .. 

to Ni tirlgia . M!;itigi;t, N I.Irigll;i, Iit Isterti it' Ilesarrol i Agropecitarto 

v iRe foirrio A' ila.nI Il tel ll Ccolicr llid 'Ilt Icis Agri iopic'ul;iria;s. SIT-I 
pp.65-6)7. Spani. 

I'halwolur- ;'l, i I 1; 11. b-i t 'lo>i( itv. .ldk . Nicar;agua.h Yl 

A compairat I i,. t rito withi hl,.m vatr. N A-H' 1iow wml; COndUCted ill 1981 ill 

westI'ti l Nii;li'gll.i to v;illlt1' tilt' ' ti i ,t ( 1 hIietlili l e : F'TC p ils 
R-25HP, (2. ' ,iIT ,. -,/ l) rI Iluldolic (I.1 2.0, alld 2.5 kg/h;i) ; alnd 

Iviet,.'ii (., , . 5, aiid i . P-kg/hl) . All I I ' r li lt ' t reotrient s were 911% 
el ILit 1t In i' itll I ti, the i'iost pr',. ttit wiedi; however, grain vieldsy 
we l ,liw post;i i ' di. to lwi td toxicit . C I AT]He 
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0118
 
23287 VERASTEGUI C., J. 1980. Fertilizaci6n en dos variedades de frfjol

(Phaseolus vulgaris 1..), a dos densidades de poblaci6n, en General 
Terin, N.L,. 1978. (Fertilization of two bean varieties at two popula
tion densities in General Ter, n, N.L. 1978). Tesis Ing.Agr. Monterrey,

M xico, Universidad Aut6noma de lNuvo Le6n. 


4

5p. Span., Sum. Span., 19
 

Refs. , IIlus.
 

Phaseolus vulgart.s. Cult ivars. Plant lng. Spacing. Fertilizers. P. N.
 
Yields. Mexico.
 

During tieltlate cycle ot 197 8 , an was out Laexpt. carried inI Purlsima 
field, nunicipalit y of Gneral Terin (Nuevo le6n, Mexico) to determine the
best colbination of the tactors: bean var. (Ciateflo and Delicias), density
(120 and 150 thousand plants/ha), and the fertilizers I' (0 and 50 kg/ha)
and N (i)and ) kg/ha). leaflioppers (Empoasca spp.), Hexican bean beetles 
(Epilachna varivestis), and bean pod weevils (Api.n godmanl) were observed. 
A highly signifffcIant difference was obtained among levels of all factors,
the best being var. Ciate.o planted at a density of 150,000 plants/ha and 
fertilized with 50-50 kg NP/ha. In Ist order interaction, significance was
only found ait the 0.01 level for the factors var. x density and at the 0.05 
level for the factors var. x N. [AS (extract)-CIAT] 

0119 
24255 ZEPEDA A., S. 198/4. Evaluaci6n de herbicidas en frijol solo. 

(Evaluation of herbicides in monocropped beans). In Centre de Investi
gaciones Agrfcolas de El Bajfa. ,ilxico. Programa de Frijol. Informe 
Anual de Investigaci6n del Grhpo Interdisciplinario de Frijol 1983. 
M6x Ico. Secretarfa de Agricultura y Recursos tlidraulicos. Instituto 
lNaclonal de Investtgaciones Agrfcolas. pp.62-68. Span. 

Ihaseolns vularls. lorIhicIles. Toxicity. ,Mexico. 

Expt. were conducted in Zapopn (,Jali sco, Mexico) to evaluate the effec
tivity of several (erhicide Mixtures applied at different doses in post
eriergeice for the control of weeds in beans. The mixtures used were 
metolachlor 
 + p)rome t ryn , meto1 ach or + Itnuron , and metolachlor +
oxad Iazon . 'Tie mixture motolachlor + prometryn, applied at 2.50 + 0.75 and 
2.51 -4 1.01 kg/ha, resp. , gave the best control and uniform performance, as

well Is the highest v I Ids (1.97 and 2.07 t/ha). 
 The mixtures with 
ixadlazon sliiwed less residual effect. As of the 6th wk. of the applica
tion none of the evailuated treatments were effective. [CIATI
 

0120
 
242178 ZOEII, I). i ,984.labour requirements in bean production; 
 with 

special reference to Central Province, Kenya. Thika, Kenya, Nationallorticultural 
Research Station. Grain Legume Project. Technical Bulletin 
no.2 . nigl., Sum. Engl., 26 Refs., Illus. [Grain Legume Project,
Nat lonialForticultural 
Research Station. P.0. Box 220, Thika, Kenya]
 

Ihascolus vu.garis. 
Planting. Weeding. Harvesting. Fertilizers. N. P. K.
 
Kenya.
 

Traditional 
 ietbOds of planting, weeding, and harvesting beans in Kenya,

especiallv 
in the Central Province, are described and analyzed. General 
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tPcs',i.alch ''i i citd i tl ( ) I I Itr~i-d 1,ro 
Iit' i I.! lt : It ittift, iT1 Itt i 1i 11 it) 11"T711' CH)t 'I Vp I l 

;¢ i Il ~g, nt I (ltlfl pra t ice s for tile 
Ii,' i! t It lo 1 1i 1 ;1ttii S I ittut 

' Ina tt l, i tllt i(1 it lt ' i ! . ii i : ,i lt ti I c t li( tw i; if11lt i lit a UtI 
t ';t. I t .t I IlIt I- r, 1 t, i ,:I I i !t !, I . I i I t ll tt(' H ll )tlol Ii1)1e 1 

l'it 110 ', ; tll I ii I" iIp t-t; it ll iitx i l l( ll, ) I t'i I illi i t I oC stl 	 ilc t 

0111. 11' ..I .. T I.Ir . ;twd d i IfI rv t t Iil; Il c;,lp Ii .1 lllvt ; t ri int . A betIter I 

Ii ld I I , I. I I:1 ;l i till , 1' l -!;OC .lt [t1 s lic 

a,t ;oI . 2 li I t it I I h I t II. ti I I t It1 it ti 1 I I ilit I I ; lIl;sI tt IIII o tp o 

,qual th ".ii, I I 1 ,,f ihl, nil lon, I AT 

2 v3 VARAII(I , l. 19 11). t I. t 7c~ Ill N v ,' y de( 

,lpiun, p r- w fi;,1 g Co< iacion,. ,hde Sims;la ailli ,lei uill s 

'I A!. 1) 1l11,111 i (IC l;I It . 

l~l;ii.r, ;v;oc 

Petrs. q p. lmbla<:l~in(('ity. ) !,, pL~~ttL,.. (-,T III, dell:Iifdd, It' I.on1 f r'Tjo 

Pthi!';VII1l1S u1 , 'Lib ( DV C N , .111d upt ah' ;inld Of1 1. . I. i'ric (1 P'. F Some 

pti (llv eIa I pl;i, :1 ' t I-I ; 1n ii' L I( atl i oll I <illl SI ;I .I IT) ) CX IC n II1.; and 
, 

Al~,ian thtiu 1 it two' Illipula~t dcwi il i Tes I. s~~g qc .pp i,,ii I u't ';twll!;). 

(I I , I} I-6.: 1 !, l',:t, loi; . ui 1 i i N c Ionil! I de Agril l , P-. roldu,- F.-

;(Wtpa.I l~l. ;~ l . 1it'-. };)l, .", PI( f , _ , l 

t'la;__2±L~u$]L lfLj . liilt i~n, . Id!, . N '-h ' TIt uIt<ilkc. I. 1. L-ea fK*: 

itI'eit . I t.r I. - 1 . ?h :: c 

Thei ,, 'llll ,r i I P: , 1l11,1 F: klpl.,I~t' "ldl Il !-vwl ph ii l og (l~.11 palrallic t vr 

h) ,ight ),,.it te I wc.' ,lt ~ t1).1 c(ll illt , .ir11 1 ...... .) I .' ; ( ;i ln: Iln.11 e I ll I .'I nd 

Am ll ll wu , qlpp. ! imd III ili,- IIItr , ri -, it !tll i ed lil 1117' ;it thet tex.plL. 
-

station I, x mii, : ;;ici<llna] %)i'h i Id ll,: l>P aI~ithe, I I!(' lIt~I Mei~',, CO)), u 
< 

t I Oll dt'll!; ItI V 1 0 1- o 1)4 11 1!Wi ]r) 1)1.i 1 i / M" . 1)l;i Wit co I I c t ed ill 1) 1 ll t 
1

hl' gl , I -;if lt T~; '111d P i'. I ' i :, 2 91 diysIrc ! wt. N , lll 111 1 t ) 0i, it 11( 90 

aflter bill vt,i~l,,rgv ( , I. 'tVvedi, I I owc~ltdI IL J li daly , lndl Itilt s ltat+; 5 , (lily. . 

!'l:;I a anld Aln i lilhwi; dlomiilll t imd I lt 1 ; . rolip , reduc inI t Icaf rte (Iry 

I 

bu 	 l,: , I , 

4.b 



N, uptaice ll;wt., and '. V wi th re!sp'ct to iiu i nncIIl tIlrt.. Reductions 
Id assoclIat Inif i Iforilibean yile ii ire c;iisud by the cosips tit N, 1), and K 

and for Ilat ( I;U .; I ight and water. [ASother ssI h (s'xtl-ict)-CIAT] 

4 l islS()! I.W*IO, .. ; NICOiIAS A., A.; IBRIOSi) P., 0. 1985. Rendi
selintldcl I i lIt s I Is lris; tisociado i (ZeI,'Ph!stL viijj I.) co li alz mays 

;j s.lilt! nt ss ii-ss 5511 S \ 5ti;iiis I ~(g,,ics iii Sni ,]limrode in;ll'sins 'r 


,gll.i.', Rs iliia ]o.A !;lna. -Il ef sociatvd with maize(Mi o htanis at 
d !v)'li ! p;it i ; I I l! ,ogic I nui iii Sin det shio o ;i''iil tss lien ]a 
,!,:f. i l lo ;Ili( . isi l1is). t il'.cili 13-2 Span.,s,, Invs (I): ,25-28. 

Suil., , I I P'.1 ,
 

_hiI s .js I i I Int Ir I p p i iig . , i iv,. III alnLi I . Yiev IIs. Timing. 
T'r, i , V.' uI-, I . 

I ill
Ali t. xpI . , I Ix i I Is ! ',i it i ts dIi' i Ssi;Igili;iiI, Iss, iDnis ;ill Republic, 
ul!itlg ill itIl i in iil p, I i, sl il] r1 l t tl i l the maize/beanand llt!; 

it il tll d'. %.itls i s spait 5 hemi!; ai , i 'lllit I 'It i 1 i sl'sgil's-is Isst gasve bietter 
V5t'I 1 1 t,1 ,,n - I liIs il 5 t in s psir iss I lIi I izc it I , r t IenhanceIh l:I,: 1) i 

III ite I T ,l. ! ,. N Ii Iv
lds, , ; . helt -, i - ,Tit 1m.11l Ill ~ ,, t, i (-i s ign iIFi at lve 

l liti LA- Ist ,.'siWinlslss,, planting period 
s s 'i Isttts/iti ssiationand i 't st , ] x'swvi,, 'i s us, - -ill.;it;s were 
tit ;Ilv i I iim s' nsili , ii I Iit t pricc!;, ;is n i ii]ntii differences 

wt ' ( I i ] llots " iI Is s i i1 1 s!I, s 1 i 'i ' Ii ff renc ;'j t 
-tI'Sll.'t l tlr l 1! C 111' iii I l'lt Ls;I l l bVJ:lg 

eI 1 i iti j(;t i ifer werre 
I);It I ll' i II'-, sI'InctIl ti it' st tls e 

I t bts is I' i lI s , i'i Is Is ' hts- il';i i::e. 'li . i; lil!essol t if Ihiwed 
:1 ti i I .i0, i e , ) 1 -. -iit i11) ,11I itMl i of 2. Ill i1 i t I oil Lt ]. 10' 

ll5I Iit55 t1 5V 1 ilt, s I ,UIItA'lFl( I ItiiCitW; lsi ots'ln2 rows Of IM ize. 
JAS 1t!ii i 5 I 

], g i'Xti';ltt (A'
) 

, t.,' C'IIIT 1hs. W 1)s1'its iI sI ; -osA I'I . -Fl1:1i111 IL' I 6 1)t i IIi Ivc lilil i 1de 
1nft 'i tn , f11't f 11, _<h id~ld I..hp b i; i i n i z-f rfj oI.v l! !( )1a tlit~ lt61 11 asou 1;Ic fli 

s lsis ssl!s ilt ,
()s'trIIliflast i'll Isi illt opi ii't-i:s' i i sit I'ssp niI phosphorlus aind 

pssp ilstion dcnl!;5 i , II, tih' si ss Ill ( sit rso sIc Invesst-bcl ;i!-. i ;It i ,sn). 
tigac:I A 1', 1 1;, l l I I I 1ljTO , ristr.lisissI;l dt' Fri1 ij. Inforinet- s'i'::i.
 

s; i )p;ss (is ITint iil iris t'rfjol 1983.AlmalI I i;t shlI is'l.. rd i ' i 1 l dso 
N'tk ico, St I Al'I' t lssii ]li I Iijj Illitititoirt !ii it i lts'iisssllss; It ci ;. 
N;ci ] il,lde Ill" s itc rig . ppi i1,1l-I-],-.Spalil.65. 

hlil i il .I]uI, i p in p. ,i ;1-. Fe!rrii l'ti's. N. I'. K. Spacing. 
-'l. !1,:.i,.Inglinp 'isis_..' 

II lxipi , wIt ItI .isi v.i. , i i1i 4s I I sssIv I II-I-B w.aS cairriedo I t, in EII 
i.1itltii lil ]sit' 5' 's' Is ( l I isI o , P!'s:-is'o) ts determline hl- optimum 

ve'olloslslss '0] I illd popol;it n if lilosnI- InilsiP, the opt imumlltil I ! density 

'I t l withl ;Is 's . w sl:,ipis l i I ), 40, (), sit 120 kg/liI, 1) it 0,
 

tls. /), (ir (55 I-WT itll 5 ait 1 4(I, 5(0 tholsi nll
h, were. liiltu-d 2), , and 

. i P; ;I wholtI, li'sslllimitl;i / Ith s'o;,]s s~rt-1 ituh ll hs's;t i;iltissailnd viol dt were 
sit- Ic Nl silttrliitivesobtli'sl" iTT ]L;:. d . .1 I. For (Hil Isiulli, il,- 1s,!it with 

lsss:- tri;itttilln 801-2'i-0 iid 
' is, i 50 

lsil I -itcd ills t with NIT l3ln li0iishsand eiin 
11;iti ;/hI. Inl ]sh l tit' lsss.i option wsi 80-40-0 NIT and 

b/lI At .sIl It is' s vetlthsol s;liutplilt!jii. Ishs sI l ts litsit alterni with 
5i 

limiiti 'ipitil w;. wi i 3(0 tlhssi!;,itid b ,;in ilsils/isa. IATiI1-25-I) w I 

0125 
24s272 CHiITIA If. , ,1. 1984. WniViOunl formse de frf jol voluble sie la zona 

tesl;]lsi] liselsleda de ll6xico. (liii form clfillbing beatn trlil ln the humid 

47 

http:ristr.li


temperate zone of lex feo). IIn CenLtio It! Invest fgalOlines ,gli'colas do' l". 
Bajfo. Mc-xlco. Pograma t e'rrjol. Inlfo'tvle Antlt de lilvest igacl 6i del 
(rrpe lnterdiscilI 1 narlo de FrIj 01 1983. MlexIco, StC reaf (ide 
Aglit y l1dri'ai tol bra R ect rsios icos. I s t I ttit N.t o1illll (Ieu v il tIlo
n es AgI rco lIas. pp. 14 5-1 ). Span 

PIhaseolus vul'arls. Cl;hi(' l pliabl i. lll. Ctil It Ivi' . I t ttil'cropp Ili,. 
Zea mars. Yields. flexice. 

Ill 19811, II c I Iiblig beill materioi were evalcIt'd it oalsocai tiol with 
mlait'ze III Zilpop~ii (.;,nis,co, MX ICO) to !select g il;;a sutl tfil lO or tile 
huin1d t lTlpe rat ' 1 ne of colnt lie I lV. m i I-" 

asSOelatI 


The ie:t tel'cI/ I S t lie 
ill it h i,tm :e were Cej I ;I, ROS;n i e a' t II , (:i arI'ltitCi I Z t'/ eO,

flilttil t;icn I?, (c;iica u.lte hIico, G-2:68, and Ial-li- with yiteld; of 881,
836, ',l, 884, 82:1, 917, ;ilit, 953 k '/hi, resp. hIATI 

I .' Ii
 
242 15 I)E IA 'AZ , G. S . 1984. 
 Eva ll cic'i l d' ld 'os ',aiul;cdo.I aI lI l isoc'il "'ll 

pie V p0
ma f.-f r fj per elCmp o e0d Inset te 11l ilt ii'an !;in dlltiiiI lCa 

la io 0 ll0 ell .os l1 ie .al Iij co. (Yv:'itlo tlt ion of tile aILmlfe C;IUsed lV 
tle 1 Stae t C_I0 I s fit I allcki ml t Iht' Ia I ;' t lbean oetl t illiand the I " 
pCpiiIItl;t: ll d'/nciVl ci Ill IeOS te1 d' A;i L ie). In CentreI t o I livestlIg 

aclone s Agpitcolas d El Itlo. Mdxico. Yireproma de lFrijol. Infol-me Alltial 
de Invest ligaciin del (t irii1 Intel i o iII Illijltf d Ertj0 I 19813. MtxI 
Secretaiota do Apricultur 

o, 
N.y cli'r';i'a llidl'-iilico.;. Instituto Nacltinal de 

Inlvest igacioltes Apr tiii lts. pp. 1,7-176. Span. 

Ill;Is Us . IelVIItIt.Ij ili- 1t CI IopIT',. Zeat im Vay. lli-t left. E lpoas.ca. 
Tr~ol-eledes Vjr~fj_~liri.-lllll Mexiio. , 

The ploldul tioll potc-lntiall of I.I- a!'!,oc Iit ilt n lnil i;!eihcIi s w Ithll lt insec t 
d; tlinge, Lt' I ;so a 'alueid I'plesI'V IIle OX of SoIll Inlects mid ftil1 ite pes !;t,
and t Ile seit;olaii dvi,'.'llIc- of t it Itlt,-,tI 11 llIoIt itlaS wore de1. L'Iiined in 1183 
In Los AL OSt do lil lScO, Mts Ii'O . Also, the I Ilsect SIpcies attal: Iti, rle
Crop wLIe Ident I f iell. The M t ot le /ta;' nt l lttta Wert, liilbrot Ie"it pp.
 
jjipt _ spp., and I rialutiodes vaptra'Iilim; EJ2l lactit vatrlvestis,
Bodmall , and Ildl-ao-it apq). w.erel iset'vetl to iI lesser ('stent . IligI ly

SI gntI f I calnt (I I t U I Cll uSt I o 1)v;tfins Iilt mloIIri ltmll'c were obscel-ved betweentrea flments for yieldl rlree IOsr tt ttlnding tlllentsle tt tt'ie Wiet those w tit 

total cteml protectim kg/Ito)iil (1878 tnd chemical protecttion it the soil
 
anl fiiliage (1l671i 'g/hi). [;IAT ]
 

0 12 7
25329 IIAZ A., C.; PllIOS !H., l. I.; RIVI-A. .T.A. 1983. Evaluaci6tl de dlfe

r'entte ;trrt' los ell il I mi (t alte r maftz-fr-of e1 t illot orilnte 
t foquel'io. ( Evi;l I imt I i II (I I I v ren t it;I'illng emlen t!; itli I u -beanl I rig i/li p 1an I 

sys tems it'tl ' tl'l it Al t liii uI ) . l Ie st I (;A 18 (4): '5I-,') 9. spall. , . 
Spli. , oll I. , I I Re Is. , II Ils. [ In t . C,,lo lb I to Agl'i et'Iiitrto l't'tirana

alat7 v Soitgo Ap;rt;ilh Adreo , 1764,, Mieu I il, Coil 3lll I 

h'ltasuo etll 
Yields I Income. ,. Sp i il. 'lant ig. Relay cItops. Co! 1 ,f l . 

lis vll -ia li fii eiis. twar llinhtins . tbe t'trpliig. Zet msiY . 

MaI l::c, twarf balls, a dli bi ng bll l-tr i,'OWll oltr Itt vai 'ttO s
;tt'rangemett of ill nt ot- ioI p. o cicItt' cloppi ngi,, o I. ]IV cl'tl illnl to a
Lota] (if 11I diffe~l'eln t i~uat ents< in Eflonlegi o (AntI iminial ColombIlia). Gl' In 
vle]s illd pl idct iitl ecollolif c ; lre detel, leiled. The fol lowing

zlt'rallgttietnt; ere fouindi !;flf Icient ]' plmlaloshp to war'ilnt fuirther StUdies: 
malize Ilayed by cImbinil be;ll.; 

, 
reimileItl rropped with dwarf beans and 
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relayed by climbing beans Intercropped with dwarf beans; climbing beans
 
grown as a sole crop; maize associated with and relayed by climbing beans;
 
and maize intercropped with dwarf beans and relayed by climbing beans. It 
was found not recommendable to use the max. amount of harvests/yr in the 
maize-bean cropping system because of low net returns and the problems of 
crop management including pest and disease cottrol. [Abstracts on Tropical 
Agricul ture) 

0128
 
23648 EDJE, O.T. 1982. Agroforestry: preliminary results of interplanting 

(;mellna with beans, maize or groundnuts. 1,use: Journal of Science and 
Technology 3(l):29-32. Engl., 11 Refs. [Crop Production Dept., Bunda 
College of Agriculture, P.O. Box 219, lilongwe, MalawI] 

Phaseolus vulgarts. lntercropping. (melina arborea. Yields. Agroforestry. 
Ma law I. 

In 1980 ! trial was planted at Btnda College of Agriculture (Lilongwe, 
Malawi) to determine the possibility of growing Gmellna arborea trees in 
association with beans (cv. Nasaka), maize, or groundnut. Beans were 
plinted at 5 cci between plants and 45 cm between rows, and trees at 3 m 
between plants and between rows. Bean yielhs were 1024 and 1292 kg/ha in 
cionoctlture and in association, resp. Results indicate that in the 1st 
year growing the 3 crops and Gmelina trees in association had to adverse 
effect on crop ytild and tree growth. [CIAT 

0 12 
15:89 	 CIV.0,oT.; PAO, Y.P.; MU!CH110, I.E. 1979. Seed, energy and 

protein yield it maize and bean assocliltion. Bean Improvement Coopera
tive. Anniual Report 22:28-30. Eng]. 

lihas;olls vul-.Iyris. 7ea mars. Intercroppinjg. Food energy. Proteins. Yields. 
Ma l aw f . 

i:xpt. were carricl oiat at lviltmbwe Agricultural Research Station (Malawi)
duhiring the rijiv !;;ontit(Nov. 1976-April 1977) to comnpare the seed, energy,
and proteit' vields if maize (cv. SR.52) and heans (cv. 336), both in 
monicultu aid it asstc Latl oit. The combined lsee yield of ioth crops was 
5790) kg/ha, which reprt,!;ents a 357 increase over monoculture. The mixed 
croppilg ;iy;ttli prolced :17. miore gross riottirn than the mean of monocrops. 
Energy ant protein yite lds frot the as;sociat ion were 20,8142 Mcal/ha and 625 
kg/hsa, resp. I;CIATI 

01 '31) 
2491,4 ESCAMILIA I. , I.C. 1979. Evaliachi de la influencla del malz (Zea 

. .) el I.) apareados yr i._ sobr frfjo I (Phaseolu.. vtilgaris en surcos 
de Il collb Iai I'li 6prisa tic .,lembra en Apodaca, N.L. durante el ciclo 
vertio-otofi, die 117H. (vt aluat tn of the maize Influence on beans in 
pa i red futrrow ; ;iiId op t ihintim tmt)Inat oi oh spacings In Apodaca, N.I.,
durinitg tit tltlmer-;itit i cycle oIf 1978). Tesls lng.Agr. Nuevo Le6n, 

e:xIto, ins itit , l!Cn, 3
gIIco N dI ['tudios Superiores de Monterrey. 

52p, ,sp;11. , Sit' . Stipal., 18 Refs;., lllits. 

I'haseolos vul a'Irs.hit fercroppin . Plantilg. Spacing. Yields. Mexico.g 

During 1978 in the :grittultural exl)tl. field and lit the Improved seed 
multJ llicat i lfet ) oii ti" lstI lititTLenltltgro y tie Estudios Superiores 
de Monterrey (NUievi Ledn , Mcxi',) , expt. were conducted to determine which 
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alternate planting combination of maize and beans produces the highest
benefits from the economic point of view; tile competition between maize(var. NI.VS- I) and beans (var. Del Ic fas 71) was also evaluated. Nosigni ft cative differences were found between the fields,2 but a
significative diffs.-ence was found in the exptl. field and one highly
significative In -lhe multiplication field for the bean treatments. Tilebest treatments were 5 furrows of maize and I of beans and 3 furrows of 
maize and 3 of beans. [AS (extract)-CIATI 

0131
23373 ESQUIVEI. ,,.,C. 1978. Respuesta de ]a asoclae6n mafz-frfjol aocho factores de la producc'6tt ell las zonas I y 11 del Plan Puebla.

(Response of the mai'.e/bean i.-socilten to eight production factors in 
zones I and 11 of Plan Puebla). Testis Mag. Sc. Chapingo, M6xlco, Coleglo
de Postgraduados. Escuela National de Agri cul tura. 3!()1. Span. , Sum. 
Span. , 35 Refs. , Illus. 

Phaseolus vulgaris. lntercropping. Zea mavs. Planting. Spacing. Fertil
izers. Timing. N. 1'. K. Dung. Plant habit. Mexico. 

Seven expt. were carried out in the target area of Plan Puebla, Mexico, to 
generate production technology for tile maize/bean assocition through amultifactorial research approach. Parameters evaluated were as follows:
different (loses of N, P, K, and dung; mailze var.; biean growth habit; time
of fertilizer application; bean population densitv; and tile maiz /bean
association s'st em. Vined bean var. yielded significantly higic- thansemivined var. Negro 191) at all exptl. sites. Bean population densityshowed little effect on vields and on the lodging oi mal;ze. In 6 expt.
I igher yields were obtained at higher bean population lensi ties. Reans
planted at 1/3 the distance between maIze plants vielded higher and had
lower maize lodging -nefflcients. Dung affected bean yields Iln 2 expr.only. Application of fertilizer In the 1st field operation of the bean 
crop resulted in higler yields in 4 expt. JAS (extract)-CI AT] 

0132

25219 FUENTES S. , I). E. 198-1. P"va lua cl6n del si tema tradicional ie pro

duce 6n mafz-frfjol asocado, utilizando tres genotipos de mal'z (Zea 
m L.), tres genot ipmo de frijol voluble (Ihaseolus vulgarls I.) y tllgeniotipo de frijol voluble (Phas:eolus coccineus) ell seis munlcilpos
Chimal tenango. (Eva lat 

tie 
i oin of t rad i t ional Intercropped maize/bean

production system,, using three maize genotypes, three Phaseolus v(lgaris
climbing 1ean genotypes, and one Pha;eols cocineuls cI IitIr.g beangenotype In six municipal it ies of Chimal tenango) . Tens lng. Agr.Guatema In, Universidad Ie San Carlos (ie Guatemala. 96p. Span. , Sum. 
Span. , 20 Refs. , I Ills. 

Ph,-seolu, vulgarly. Intercropping. Zea mav. Clilmbig beau;. cenotypes.
Yielis. Crowth. ;uatemala. 

buring 1982 aio on-farm survey was conilducted ini 0 munlcipa.lt es in thewestern part oi th,. Dept. of Chimaltcnango, Guatemala, to evaluate 3 maizegenotypes (2 improved and I native) as props for 4 ihproved climbing bean 
genotypes (I o f 'haseolus cocineus and 3 of P. yularis) under thetradi t Iona I maize/beani ttereroppiug agr(eelsvste 1(1and in terms of it!;yield, equivalnt wt. of the system referred to tmize, an(igross income.Correlation anal ys ; s app I Ied to maize amd be; vie Ids and to other
characteristics showed tr'nd of complumentaritv between( tile Intercroppeda 

,..eies. Treatments with P. v is genotvpes dlid not present
,tat ist Ical Iv ;lg n ficat lye d f-ferences among them;elv( s; therefore It was 
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concluded that there are, eff'ettiveI', technological 1 terlnat Ives thatnew ,I

offer better economic per!;pectives for the fallo(irs of 
 the area, whether 
they wis,1h to use 1'. ccilneus or yt; lind the new mvue var. 
releIased by S ito lId C Lenita y5'evtolI gfa Agr'coilas AS (extractthe i I t 

CIAT]
 

"/,113 GAICIA C., F. I" .1. 1978. I' Vahllo itl he a si ' 0;(W101n(IL' (JoS v'
riedIdh,; (It, wa z (Z i.aiIiavs I,.) y dos IeI rf !01 (HlIaso us tlllarls L.)
en Apodaca, N. I.. dlurant I i pr lv.l I-; de 1978. ( n:ahlotion of tle
isSoc IoitL f ll cicandll I i two two all V'''tI'tiv! IIn Aplaca , N. 1.., rtlufg 
tile sprItg of 1978) Tt.' t; Isng.Agr iuev,. ].lc1i, 16X f co, IlistItL to
letCO I Vd V os 6()iICo y' sI Superi-ors dev Mllot e 'r'e ,cy. 9p . Span. , Sum. 
Span. , 40 Ief s., ] l . 

Phlseo I is vuI aris. i lt vr rIopping. ZYa maNs. YivI ds . Y i d componen t . 

loirfng,, 71;, an xept . c'ondlcteiwas i1it lie :ai;rcil tuirl 'a pt 1. fIelId of
I t lt o t I Ie ilol i i di' s t 

the 
o Ie s I -rr (N iievofil io s Su p e ri d e on t e y Ie6n ' lxici) ti ClupJi o ntoronl huMsh) ald beanI (Del felal 71 andVli; c,(NIVS-l and 

Negro f , ds IH: ,Ie cropping ;ll ( fit ;I ;o( i; t Ilon(in a lternat' furrows
yh. 


alld flit 'ri'rop'il) , ii1 the !;ar' fitrrow) ailnd to uSL illate vtICh assocfit ion
 
1)'oduce( orc;tc"e o I c
c o 11loil' bIell f i t s. T' no. of piidis/pl ant , no. ofgr;! ils/fl, and haln vield wer, C-hlulti'd. Yield obtaiio'd from the normal
 
rio ize'/li, f'c ; 71 ben,1 si;so aii on wl; ti' I soI eal s ts lt 
 obt l neId whel 
plait ilip norma I .lii;:t-i1 millioc rop. The ;ie;oc iat ion affected be;Ill ind alilzevi'I ds; thifs c feict was aClu'liti 'leid ill |)1,ia1 rigoar;dless of tih si ze of the
 
110 17t' 11,]1t wit 11 wlhiI:h It wai: a 
i1oc tI d.l ic Regarding tile slaliig effert of
 
111c ini lli eall; , 11 il ffi'l-cicIe'i 
 wos follld thit Indiciated tha t one of the 
m1a11 z1 v, 1'. f)1oduced a "irilat vr legnt iVe ef feCt thIan the iitier . [AS
 
(UX t r;c t ) -C IAlI
 

14187 GIERAIDl , I .O0. 1113. Mtod 
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.il,1 istat fst iciI' ise para combilnacao 
de' CtI It fV oIl' tIll lllsilr' Io. (Metoild of ;tilti s;tIcalI al n I ;l to ombiuneCIIIt IVal ;I'S . Agir. 


Fscola Supet or de' ApriculturaLuiz de 


111 11 Urc' rlp 1, 111)o leTVS D~outor IlIl ,ccaba-Sl', BrasilI 

Queliroz i l'nfversidade de So 
PauIo . I 29p. Port .. S ril. 'irt., Engl . , 81 Ro fs. 

Pha:se(ll)1I vuIgci I . l it 'r i lpp i . Yeua masas. St tit I to I is. Bra I.iL tl; llcIl I 

,%n e:;ltI. ! tat is t f('ol Illtiho)(hlogy}, w ; develo~ped to evailuate the, pt-formnance

of rlaliz;andil( I ll cv0 whenl 
 rrl'Ol ;01011C( Or" inl flit rr~ropplnli S'Stlllls. YIlehIl 
t-rial Is wir' (-;IllI'l- l[i lt it 10711-80 a t Site. Lagi as, ING, litazIl , anidI - I 

-omp Iio Idl 12'1;11''.'. of d I It'r,11t t 'p .; a Ild6 
 maif z1v cV. diIf furl tigfir plant

gI ItiI' i1I ght 111 vatf I it y , totol1 ; ill 3l 1l, r'roplIlig I comblnI not ilts.Til. t, wc IrI,e'vala t , d 11n 6 x 6 ]illI Ica t .d sIill],I Ia ttI e d es Ign (4. 
rel I i I'-; I f1)!; wi i I I Il t Ii' Sl, l ill i I I igl(lt lops we ri' is,a I nltelld in ;i
cilnpIt ely rildilcmI :ed 1oi' I design with 1, repI i(c;lt fIll!;. The methodology 

proved tf hfC111 Il I lIt llii'Il 1 exlIa 1'iop,niirlln if ill filntcrcropplt'( i I eiii:i;' an1d(beanl c'v. IlI rvlati Jel te'itto tlolnOCr-psl)as well I ,(,; in
 
I ldeftti I' YaVtt'Cr ;ii-re
.1 !;Im(, Cl,''! wh Ich 
 t r--rotppIif), 
']I, oOllpark o;ll Of1 thi!; mviethodoleogy will] tile collv.'c'ltiona~l 

fatvo rcd byV lilt- el ;;ysLem.
 
otlit!:showed tha~t, 

I ;Jloc,'(among~lJ ot t~ lLL f lit' g't'lhor.1 v I I v¢t o f It v rllpp iln ,)I*-, (c I ; mnore , 

e ff cI cn t t hal tihe I, R for comparing the hiol ,gical vifficiviicv (d different 

cotill, illat folls. 'I le C ,Ill I'vst 1 (ifie 0141t lt,;l iif;llla l l nllt 0 l itillt elr'opptng 
we reL'tho c whl ru C it;I hligh C'oMlpit ,I t Ioll h't~tWC('Ilueiffect of Ilitvrc rop~lin il ) hadt ... thIlec",'. (h)Igh gulleril IcO IrI,d , l ift c'onltI;ty o f tlilt,poorer 
comb Ila t I ,IIs . In *,tIl I a I , tli flt f a %'Io r' 1) 1 U t(JITIII I na t1 lls involved c'v, 



with high general competition ability and vice versa. Some exceptions 
occurred because of the magnitude of specific competition hillity. Among 
the characteristics indicative of good performance of bean cv. under 
intereropping that were detected are high yield in monocrops, low yield 
reduction under intercropping, low Interference with maize (hIs aggressivi
ty), and earliness. Such characteristics should be taken s selection 
criteria in breeding programs for intercrops. [AS (extract)] 
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23289 C;ODINEZ A., ,.;. 1978. Influencia de lios dosis de nitr6geno, f6sfo

ro y densidades de publaci6n de frfjol , en la asoctiaci6n mafz-frfjol en 
parte de la zona IV del Plan 'uebla. (Influence of nitrogen and 
phosphorus doses ind bean populat ion densities on tire maize/bean 
association iI areas of zone IV of Plan Puebla) . Tests lng.Agr. 
Monterrey, lexico, Ut.iversidad Aut6noma de Nuevo le6n.I llp. Span., Sum. 
Span., 20 Refs., Illus. 

liaseolus vulg;irlt:. Interct,,;,ing. Zea mays. Fertilizers. N. P. Plantitg. 
Spacing. hexIo. 

Three esixt . were .;t,ihI|shed III San Andr6s Azuimiat Ia, San Juan 
TzIcat lacoyatl , and L.a[,ibertad Tecola--si tes of zone IV of tite Plan Puebla 
area (extco)--to deterrilne doses of N and P and bean population densities 
in assoclotion witth mai te which would permit increased unit yields and 
therefore, net Income. Treatments; used were a; follows: 30, 60, 90, and
 
120 kg N/ha; 0, 30, ;ind6.0kg P/ha; 201, 40, and 60 thousand beat plants
 
with 140thcosand maIze plants/ha. higt'heSt bean iand riaize yields were found 
in San AndrTs Azumiitla. At tie 3 exptl . sites, yield responses were 
olserved tIp to 90 and 1.1) kg N and i'/lta for maize and beans, resp. Overall, 
bean populations affected maize yields. [A:; (extract)-CIAT] 

11136 
2392F IAIISEN , I.K. 1983. Interactions among natural enemles, herbivores, 

ant yield in monoculitursei and polycul tures of corn, bean, and squasit. 
Pi.D. Thesis. Ann Arbor, iiIversitv of Michigan. 299p. Engl., 477 Refs., 
I1 his. 

Phaseolus vulgaris. Intercropping. Zea tays. Bloogical centrol . Predators 
and parasites. Yield;. Pests. Vegetalble crops. Cost:a Rica. 

intercropplng the Ion of 
natural entiies iandherivores, and their eflect on plant yields were 
investigated. Cases of biologicala control were reviewed. l!onocultures and 
polyculture; of miaze, be;a11s, and squasil were plaited It) Costa Ri1ca. Total 

;us predlit ItiIds , 

The effect of on popuil:it dynamics and Interactions 

natural eni , s ind pa r;. behaved vet-v differently. 
la ras Itold ;illlnCc-i was ign I IIcant I, i Igher Itnthe most d iverse system 
tIran 1li an,' 0t Intr sV!; I1m, wilI I prttedator aIIItl1daIce showe (I no consistent 
treatment cI feet. PIldat or abud;i n was mit tight ylIItnkeI to clanges in 
ierblvore ;ltindace, wilteIbhth vegetat i lvi (em 1 biomass) and floral (mnaize 
flowers) habl tat sptat v';ritl blet; of lttnportaice.I wet' secondliry Differences 
in vegeta t ivc tatI var iltbI (it pec Ia I ly bean iblonlass)haI ;pace -st 
accounted for iost if thillv;rat io it)palt'atitoid abtndiance between pots, 
will Ie ierbivore ;btuttiant'ne flt led to correlate significantly with parasltold 
ablundance. Tle diversifying ;tgrcultuiral systems via Intercroppng might 
serve t) help cotttol pvi;tpopulat lTos ad further minimize pesticide rIse. 
[CIATI 
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24209 INSTITUT IFS SCIENCES A;RONOMIQIIUES IlL' BIIHU1NDI. 1973. Cultures

vivrleres. (Food crops). In . Rapport Annuel 1973. Bujumbura. 
pp. 136-137. Fr. 

Phaseolus vulgaris. Rotat onnl crops. C(ultivars. Yields. Dung. Burundi. 

Data for 1973 are p resented (n fod crops in t he Muirongwe Station, lurundi,
Expt. witlh intensive rotat b'naI crops continued in 7 plots thanks to
fertilization with manure of confined cattle, lean var. Colorado yielded
961 kg/ua and suffered rust att:ck, whi h was controlled by spraying with
Cuprexol. In another plot, bean var. 3, 511/44/I vieled 837 kg/ha. [CIAT] 

0138
23326 1 NSTITIT l)ES SCIENCES A;RONO.MIQIPES flU RWANI)A. 1966. laricots.

(Beail) . In - . Rapport Annuel 1966. Rubona. pp.1)30-1)31. Fr. 

Plinuolus vulgaris. Rotational crops. Yields. Cultivars. Rwanda. 

A trial was carried olt with beans in rotation with other crops in Karama,
Rwanda, during 1966. Var. M i xed 'ledMxico yielded 1928 kg/ha In tropical
black cl yavey soils (;nd se;tIOtI). When var. ,ultna and lixed Mexico were
planted in the 7th place of the rotation, yields were 1584 ;td 1808 kg/ha, 
resp. III tile 211d planting season and occupying the 7t, or 8th place In tile 
crop rotation, var. lavo, V.ulmi, and Mixed ,1exico yielded 1467, 1376, and
2152 kg/ha, re,:p. It Is concluded that after the 6th place in the crop
rotation, bean yie lds are lower. It is recommended to leave the field to
lie fallow or apply mineral fertilization. [CIAT] 

0139
23388 JARIOS R., I.; TA iluIT, j.F. 1983. Respuesta del sistena asoclado

minz-frriJol , varlos factores controlables ie Ia producci6n , ell el mu
nicipio de Coatepec, Estado de Guxiao. (Response of malze/beans inassociation to several control laile factors of 1iroduct ion in the
municipality of Coatepec, staLe of Mexico). Chap Ingo 8(40):70-76.
Spatl. , Sum. Spai. , EnIgl . , 5 Refs. 

Plloo us !uigarIs. Iitercropp Iig. Zea movs. Spac iutg. Planting.

TTort ilizers. N. P). Yieds. MesxIcol .
 

An expt . was ca rrI d out in the un I ci pal It y of CoaIt epec , state of Mexico,
to devel op a ciai;'e/ean assoclated cropping production tectiuique. The
 response to followtig contrtnllable f;actors of production
the t was studied:
 
N (84, lW8, 2f0, 12, and 156 kg/ha); 1' (3, 21, 30, 39, and 57 kg/lIa);
maize population detsity bean(22, 34, 40, 46, and 58 thousand plants/lia); 
population densits (33, 51, 60, 69, and P7 thousand plants/ia); beain var.(local and hybrid Negro 150). A spIlt plot design was used with 4 replica
ions and treatients were estab I ihed accordig to a Mixed Matrix to

optliilze the facttrs of production. A differetntial response to fertiliza
tion was observed for each plant species. Beai var. Negro 150 gave a crop
combi natoniithat yieldeid higher for both maize lnd beans. The best combina

tion of plant detnsitiels was (i1 ail 411 thousalnd bean aind alze plants/ha, 
resp., with 120 and 30 kg N and P, resp. With different growth halbits of
bearts, the response to assoc iated cropping differs. Increasing bean or
maize plant densities ;idverselv affects the companion crop. jAS-CIAT] 
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24271 LEIESMA G., L..A. 198't1. Isavo tint formi, de fr I jo I voluble. 

(Uniform c I1mb Ing ban trial . In Ctitro de Intvt';t 101'lones Agricolai 
de El Baljfo. M'1xfco. Progrilmi d I rf ol . Ififl'rmt, Anual de 1uvist igm'16n 
del ;ritpo lot trd i:1c p1 narit (It ' Frfio I 198 . ,l >:I co, Soc rt a r fli dI 
Agr Ii(-i tur;i v Pt'u I o!; lli fiI I I oa;. l1 t l 11t1 N;IC Il(it I 1 I iv ':St iglCJ0

ies Agrfcl lmi . pp. I I-I144. S1,m . 

(: I II:1p1;p 

Zea IeP'+ . ,I - '.h.xico.
 
la suo Iu.s vu]oiI s. I. l igbr;01 . (;. sm. 'uit ivar.!;. lt cItrlpplig. 

to,iel~ Yiul 

]levell ci lii b in mt .riin! w'r,' ovjiIllitt'- ill i sooLit Ill willt Iia;l I , Ill 
+I ui fI oI'm+ tT' al] Iln 1101 1 ilIt !;v+']P tt ' 1 l !;ulitalh l, I + tol ilt ll, d Icempe l I tv 

z.onI Of Mex'.XI'} S. t t' I t I i f' C-, , hm m)id ],-,)01 wer uotlUt !+t I ald I li,' h tit.' {f
t Ir iir . uIt I. I h a I sI I I,aespI11 Ih itii I at ired beanth: Vg/ha f r iiiI av 

+ 

growth ;tlil mii7lllgl~ I +in '. I +;' ,' ilt'tdU lC'C W'ill; IOW' SilT{C4', ill gtentcrai , al]l
 

Iahr W ' 1 Iaial t (I I 10-t It I iihiM iLtt'hlliliii ;1IIt(tle Ina I s tII to It I 11I tlltfti) 
li tori isc. It ,Al 

II.lI. . A.A, l .
 
D) Be n r I, it.; t i-) lv-e111 It* g i I1ll lilt '-1 1 1 


225l6 ,or ,' ', 108 . iid rv hi, produc't on i i rota Iut lichit gan 

Phi a itgol s v tlg, i ;.' Ilr t Iflloil. Cult ivat li riol '' ;t'li l i Illt ril'(r ppilig, iuli y 

f'I' t . II if t 'SI I . i p h att p1 it It I liv.I t foil. lit' Im.lt! ' lt I ' alut I !i o I' I RIt
Bra:, I I. 

AIf , h 
Itll( I t'te the l 1)l'c I Ii il' 611 Ii' i t ' i1,ll lilt d With ma i 7" ; Ii Ill bt Il 

ru'sua rt]li 1i rog ram ,tl + , , I -;\'N - t C 'ro I 

F1ur d ti t Ntt a p , I , l 1idl I , it lt I I Ia' I i I i;tidi. 'TIc ldS 

mill I t i 1)1 (' ip ii}, t,'l is llt .!:i1( 1o11 (it. 

Pv'sqtui!.; de Al~t o;l v I- i j,wi ( ',N PA 1: ]!; (II It(' I I L ',41 ward III t'- IhC V 1, 4 1)ll V111t 0,1 
, + 

new, ttv thllt}o , ti,!, I o r flit, erl- opjdli ldt r cIP" , +,Pl,~ ilt 2ndll) {lopplll 

tiHI ; agpront ivtl. rv~sc, lllh tilt,- ;~lt I uC i I I t- ItI,wi, th 11 I -)~l~I ' I I .tir, i r 

I Sp{ac'n.,~t thus.I t.fI iI, (.it(, %,.t( ;, 'i8tli h ril cov,-rI-, tlltg I- -! ; o f I I I t' la 
pa I ho Iog' ,' rr I i ;I I CN PIAF" " hicol ;li , " r iitll 1 til1th !;Im~ Io bea;int1owilr Il" 

. 
d Ii ;t o I ( I+Imp-otl~m . thvI l rvl I 't' r-- ecm'i t imn ;iill| l' Il + lp. t oII t ech lltc l " .heP 

' 
de'velopment' t oIf Trull ip) dit tt/l;t r'vIs[;t;ltlcv l 1l t' hascollus vu Irar ' s,. A fas t 

a s I ) -II bl 'I i (I I I 1111 Ciuihe l .! t,, a 'chI 1 1 Ir~; -II , 'ItII IIvI- . t I'IU Iil It'ldt{I I Ol 

t hroutgh N I I xalt I .,it ,'|Il h vmph;I !.! onI l tl rtvalltlit foil of c'ommllon beaun var.' 

fo}r tleftr of!ic icncv Ito I ix N, tilt l!:olat loll of +,Iitablv. Rl hi b tlm 1phas;-ol 

and XI :l I opp I ng ;Ililt| Irs t ra I Its , tit11". expl rat foil . %',,I I owl; c s y' s t v vi!; the 

re IatI I on hif, wi th n{odult lon. I C IAXI'I 

23378 MAI.IOIA IM A. , ,X.A. 1980,J 1 . u i'x agl;octcom<ln cal v v~ne t, f~t ca (IV 
+

Il caIp;ac dad det !+,ist Ittltcicin dit d itcr .olt*.. llllt' lldol 11'It l t- 0' 1 ;I l lto.S

iI I v s d{ c+.It ef I II I tI; £w.1 & 1 i [I I }!q~ d vil -, I lit illa; dct 171afx %. f rtf jo . 

(Ag r(,(--( tllim Ic anld viltl pt tfvItc ' %-~lit I I t ll o! tithe c p rI' I y ill sitll-'!;t I I i t Infg 

dtffe(tett. till]ap'l [ti tht),] i t tlillh-ru, t Ivvvls (if lil~trogenI fel rt If at loll 

Ill iI ; ,( e and heitll ) . "',4'si ! ; a ,.,}{{', 'I urr+I- ;lI ~I, I'll V - . !i did de, Cot}st 

ro ot Tlro}p l Fni;viau 2R Ica ., (,itll A 'I{lla I co} ca I cI n v, gii cIg~{J , ,'N. l1:ai 
. ) 

po 

Spin. , Sinn. Spa . , I:ng I. , 58t EI s. , IllIli! , 

544. 
_tli-'';Phlastoi, ; ul+.ar ils. Ilit, vrcropp Ing . Zeaj I Ve- , Tg,. Ile1 cr Icde. . C:os ta 

Ali e!xpt . w;it s (;I rI- l" ed out t fil 'I it I- I" I itI ha , os ;I RiI (,ia , t t eV rill lit( I lie } '] d 

1 t I {o I . 
t 

poss ibl I v oif Iu,;l it ill)'. ;it-l{ tt I1I; I,, tI co vet I[ i I I I I1age Three 

sol I I andI vegetat(Itol IIl11, t'frle' t MI~' hl~d!. W I V't 11SC'd : CIhtVBl|{'I I t I I I lige, 
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burning , and ploil (cretr tt iona I), at 4 N level s (0, 75, 150, and 225 
kg/ha) . Two ;'ere till age riethds were also Included . mania I and chemical 
weed ig, rnlY . (1 kg N/hra. Fvalratlonq were. made on 3 consecutive 
cropping c,.'cl : iar (riin;y aea )n) , maize + bearns (dry season) , and 
riai;e (rilmy Softl pricttces were repeated during tire 3ireson). ml;gemevrit 
grorwirng cvyclea; Ihiwevvr, N .';wa riotapplied during tire 'r'dcycle to eva luate 
tire possible, '-(",ct oI trIrNua I N and i t s iteraction with management 
p)rat i Ce,';. rur ihrr It- . . Id ch c le, bealn vrIt ld; were higher under
r'irrrr, 'r t liiI t I g'fi , lri %.ibm'tc;iv' rorip;rrt tori of the sol IiI '.hlvl ''.rre 
;ird lbl rif pr p(i ir, Urrrplv Ill t11e r!rlea If tie platntig hole in tile1

plwc'.'c t;unplo'wedl p iit . r, 'C ro t IIl;rii arrgvirul,t were more irofI taIe, 
Ii, price t I I( t more e ffic ient thaniIvs err aI t ti rrc- ;rrr ,n iat i ons, an 

pilowi'irrg r u ' r,''rroi'.ii' , ri ic' priuri o view. g
ti I Iag'lrg r; m rrrItg ;1i1 ' lo evt h; onf ,N 1ry r I trrd ret. ter resu I ts than 

i i reprit rrf il ereril , zero 
I ! 1 


(rrir1v,rft rlr;ir I t i I;rI r ,it in lri r lr';'r! a, which irir irtes 
 posrisibi litie, for 
lib l t tf ll, J AS (exIt t) ] 

I i. n( MA'It'l IS , 1 .1.i. Il :; DiANIAS , ..1 .1.. 1981. ltI Ii I acao do cuI t ivo da 
irild I.., ' coror ' l;il;i eo, I Li j;1r. (se if r';ri.s va/beir irtercropplrg), 

do; iamil r Pequisa Agropecui ria.l rr ,ilmr;ir-IBA, , Imptnrl- i lrasiif- fr de 
'rrrll r ,N;ir:tnr i t' l('e!;quia de Mlndit tra ' rutlcrltura. Circular ''icnica 

,
110. 2. iP (rl., I I RhUI ., IlIrm . 

Ali r I.rivour;r S't- .rn, Ir1h.l. pl. 0l-16. 

Ph(il ira v l'.Iri a. hitru'r in' lirg. M rrllroi r'v r lniit i. Zea i snv. ilaiting. 

N,, r I. 11h.iw T I i J., . t '/,i, : ',/ .. Irn . irrrr ra;s,;av', ' z / eanr intercropp Ing
 
Ir th' NI, rcgir if Jir;i;'Ji a r'l'rh cilr'rl. Taitr; aire Includedl 
 on the 
pImdidtIon orf thlr I l rmt'iI rri ,; rl'|ir rt L i I eron rrotrIems; effect of 
linr'l't r r rtrrg il'n;g r.';r;rrrrn I-l lr '' I I&; ; iii';a prod rc't on li ararrrctat Ion 

,r r 'n' , irrdWilli . n I r'r' , lr.irrilrrrrt ;lrr';rrr ,.rrri !,'oglr , ;rrid the resurll tir 
o r rv 'i ' h (i %' I'ujnnrr., r iw" (i lirrir, l; rrnilit t wev'l drub'Ir rows of 

'7 1 PI ii I (., I. I i +'.. I:'.'r rtIII c i;,Iin de rtn;i 7 r;rrcr:Ii o corrn fr C]o0 de 
rtr'nriorn;l I 'err ri mihni. r,1-'airt ; v, jilmhrtr-ra (Fertilizrtion with organic 

ri;l1111 C:' c her. I ,ri I ;' t' tat rnt t I,Ind (;I ma r;sri wi ra I i fer ierIrrns) . In 
C'nt I " dne 1 ri ',, ig;' olltrrrr i('i lli!, r' I ha frIo.r 1,16xI co. Progran tie 
Fr Ir r I. Iw nirr' Acrrmu,I dor I n ' t'Irl, i (',ii der (rl riuiu I rite rdi st I parIr rr to de 
I rjI 1i10,. . .x ,1 ., Sc'r(rotri'f;ii dr rg r cr Iiirr 'av iec'rr'sos IttiruI Icoa. 

I rIrrn N o,]rir: I dr Irnllvit'.r hi(ipon' Aprfr'co'rldr;.' III. I i2-iI q. Spanr . 

hI 'lla' !.' . rI_ 1I t ng r,._rvs . rv. i'. )rrnrg.lu__I vu f . ''ii',Ip Z,'ia Ferr t I I t, I. 
I' ,irr I nr , . ;r1' rr . 'Y' i In;s. Ifri ZII. 

Ali expt . v', ir ti ! i 'r inri , s (ri,;tI rlr' r i ri Mex icron,With iear var. 
1.1 a II ;'cII- , i. i'*.riri Z;irnoriario,t ei il ,rIr. I In (riVrtr'rVinTtire 

opt imrn-l 11 ', vi P rill , Irrckil 'rillirI irmi in. N , h tL opt Irum 
ni:llrl' I. f :l i n Iir i / ( %' i ,1 '11"' ;it olniii '; .I ,I .. 'TIr op ir'uirr e'onoi all 

tr'I;irll.irt Wilii fil]ir2 Jr ip i t i'rll!;rtd oI Ar-flr-l|I NIT with I t of 
rh'l'kr'r, irilr'. , 11n .'i 'ter' m iri at /ht reap. , for(i ;rv rrI i t, ;I bean 
produ t ill o 7'1 1 ' 'l7.hi. Meht lra, ai tirnai l itoi, tire o it lrim economitc;i 
t nt limited t.il of N;IT /0,II0i'rrtwiltr- ri l n-id irIt,vl '(-l)-i with and 
:15,{0 nia lrirn(Id hir.l hint '/ i, rita.,, for a eni prirlrr't ion of 77q kg/ira. 

tition ril ,/;i notThe arpliI (if ;u 0lt 0 luI' am rr : Igrrtitcant. I('AT 
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S Ri. 	 d'23389 XOT Ei' R., I79 I iideicitt ell t'rmed lthad'tti fr fol 

6nC'Ide(leCO ,' I I Jlld ,I;! at Io WIth1 

May,'.Sc ( ;1 , t';x c o , Ij, t i d" g W )1 spall. 


11 bva pI 1t, , i+ t~i I- 1 1'; ,.I Ma i;+*' TV ,.S 

. ,I t1111" Co og Pt,t t;r+adliado+ . . , +]t1tt11, 


Span. , 1(00 R I.., III .
 

si ti I t i-rcr'li .'.. _IVhua s;ll I it,; I .. 1. g.g'+- i _va . i, (pe , phatscoiI I 
Co I t o I r Icht: I I ild r'illt If illumi~. _li_ ii jilh.isiil iiil a_ __ iS coII. .tntilottias 

!iuxe, Ii ,II , t i t,r i I ie' ' , , lr... ,ItIt I.I ( i t (. r.i +a. I1i
 
iIt iI t IIh ;1 ii. ItI"'lltI t I i. t , i t lI e
t . , Il i,!' ;, I I )i !;iI I tI lllo' Irly 

lt 


hll- Th,'! r.pisIT- i ob i ' 


' .tt i g Tl :i. 'it - il ;iId Witi ),lit, I- i- lrlTig tflaI !(- Nli'x -I o 208) ilt Lt 
i t i v :'ico' Ic .' 1. _,i01:1uI't ailasl nd ca"1,, I _ 

S sT~tl 
ii i Til-,iT IltPC+ W,.-i l i lt,, sdi 'tlwl I Fviiilldc lii,and weayre-grit 	 i.t hi.;i iq,, i_,.,i t]iss e

I lilttI1ii. ,-' ix I i-it (,i \ i; ir. dt " litili' e 
bt- slur liii 'it T i>.tLll~-i-i__,itbiT).ii,, l__iiy t ioiTn;.+

t }"lr ' a il-t? ill oh er 

%'; i t r
.Tilltl,I tt-i,? , ;stt'tyis if Ttit litttiTe Iy ('TTt C1IhalIo r]chtr; th 1odW'l' I %W tc:i~,,. Iyl l }bo;1olrl~t1lt"l-Ip + ' ;t -I"!; t 11.1l 111 t'fhc n/fhi ' +%js+c lIatI on.s;. 

11it 'ol 

rdI C 1 1 d(t 1-1,, 111 jlII I lli'11 1" I 


Col t itll ',t i ltI sthI)"!;c priti!i tl d t rv l i,,ti ' Tlvpt oitt, hIch were11 ]lt C I C'I o 	
, 
.:t V'l!:;atlt +I S ll monloctrops. In 

+ 

ilnas. toc 


wtIt I t1;rIizt t. w ','IIfr Ili..
 

aII v;II. i,,i;Iro , t Is''.'lld i't. t'i.tiilant,-I t t'If ,he I;ition.-
Z;II t th 'l l ll a Lowest Vie Ids Werie' obtL led 

;i t "I, t ,px i ( A ltorruI it I ii ti it -. '-O H. posi tive I it (i was fotund between 
pod , ;,ivdii, ,-.t11! .v i"i -ti I ltan ,, t!W ilII 1t. ti.t wt. VoI I Steeds.bu irn tand . o rtJAS ( x.t r,j't 'i-( 1,A'I] 

:1406fl 1 . !t;0), t.P.A. I 'Iq A I,,uno!,; sititemas+ dut lrodluccl~rn de cultivos 
' l !;

aniil vlts (k, put,l6 o ag riclt l l e', ll 0' Istmo Cenlt rOamlerjia o. (Som~e 
!;Rl~tl I l' .1lq/['O t' kill s!;tv I'h;m of anlnual] cilipj+ fit theLLCet ra l ca3n' Amit r 

IJt;tIlITlilI-s) _1it 11 c'il;(solrt. 	 duL P lI, ell de. I o C]on t I... I11ttept+;ato aga S iI;temas 

.I 

r t v'"o+sP li c I ~l1 ~pith<'l Pvq't Agr I (,if I t ores m, 'Itif I-r Il ]tbai, Cos t;i ItI ca , 197QI. 

-ia Iba , (Centrio Agron+, t l clo 'I rop I (I - t!I 'ivestDoIl'ittlto 1 r'>ilt ;I,],. 'I lrr (-.,+I 
.1 i('ill v' }il!:ittl'l P'I t jrai+ de. (:if I Iv+o. vs .i}p. ). 5AniaI +'-. 35+-65 S pa ilf 

Rut't; . , I I I tl . 

I'hl tl Itiiu i ,.I- I.I, it op!-. !vat for1 ;.H, v-1-1 ,,.' (Cult( :t;v PrlecipiLat fell.
 

CIII t %,, ltlt I .n1 11 1] Ar.,'I I . . 

Ilile li<.).fd il ..ullti,, ill ', 1): ,linnuril]cio' il xi:;ting., amn !t+rniiall] farmer-s Inl 
tt ' tCentli r t I . ! -t lwli-,e I,'i. ;1 I , onti I ,Zted , if!;]lJI 	 g r i-n ll ;I. thle deterrminant 

,y.I, 1'1'+ ll . I n ik, 111 1 '-lP oftip),r; ilI t , >I 

Inirlibk+ tioph t+:.- t v -n,,iw, I I Ith 


,; ((' di nlil ra Iif tnl at ttern Iif: ( I) 
wI Ili<,lt 1 lI litIly lrolnotinceld1 (Itr' :l;i ,onl ,and 

w IthI m, r h ,Id d I ''" ) (114 hur~i I ( I y., ; ( .'l d r.' t I il I l~-- i gh,t )ronlouneed
 
I iftt .v!,I i%.ilI <td i'') ,iid loill l, ,d illtl e't..iv.,l dloy da V ( )I anid~ les'-s
" 

thi;ill 1000l( mr:i I
t itl;I i ~ilil h). 	 mii~i
.i1lI 1i a lI . I 111 1ft- 11111i d tl-rop c:.I w i th ke_ (I rv
 
Mt..lPAlll I dlit 1) I 1,
hi, 'u ll o,'1't0 11)tI'd , W++ith I !; hllrVu'-t Ing1 rioI c _ iand; 


I,'. l ,: t•ill, , . ' )i I ,i t lIt 1 I) I t l ng I o II." cd iI' Iih'7; ' n I ktt adil i Laig;t of tlie 
(I y . ;.-,I lI I Illl itlj'+. I"'Ii tl, ll. I II % t ih Iivc, I t ipic!; w ith Ilitlv liolli~licted
 

' t ,!i d! , ..
liltcr'l l 'tl 
' I.i' , w ill, ilpp lo I "HOl l!'i lpliii~urtt'p lit loll, tHI nTIl ;l.e 

arnd btc.il1 rcl a..i. i~~l th , \'l ul: I! i i+'..; IlATII 

10 7 .) Il'RF] N11A F 11 1ll ,. I. I,' 	 com. 198 1 . !;tuIthodo c-olil,1'tjo i t'rfe Ijall i n t llol 

d I t I I-renit 	 l -Al., ItrasIl I , Emaiit hItt.vrit oi-i's) , ijvIatl 	 l~llt, de Pe squtI sa 
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Agropcuir ia (IL E-.tado de Alagoas. Pesquti s; em Andanento no.03. 2p. 
Port. 

ihascoIn ; vul ri s, ltterur I plIlg. Zea giuly.';. yieh(Iii. lira-I I. 

Bean Cv. Pi: de iOrLO wls intereollped with imai:e (cv. Centralmex of normal 
si;e, Iitf-;aw, ,hort tyvt, and -recta of norlmal size ;tnd erect leaves) at 
Santana do I paolecla , hra i1. to identi fy theilost product lve malz. cv. 
tlh1t at I C l t' yie I s ti, leNSt . U1hile the itIglest hean yield Inv 
as;oc ltil ( )fK Ig /hIt) was oltained fror-I intereropping with Erecta (3387
kg/ha), tle oto-r :) i ;'e;itvar. yelded more whether alone or in assocla
ti(,l. 'lel, IR was a lso higher for Frecta (I. 56) than for Centiralnex (1.41) 
(lnii lirar,;io (! .I7). IPit de Por on vi -lded 887 kg/ha. IC IAT) 

0148 
20(619 RAXAWila, M.A I'. I(J83. I'lecanlinacao do cultivo consorciado de milho 

e fe I ao. Clechan i; at iol of bells/miai1'e In assoc iatton). Informe 
Agrolpeculi riI ( 103) :16-40. Port., i Refs. , llus. ICentro NacIonal do 
Pesquit (IuX-I ll Somgo , C( I.,:a Postal I 151, i. 700 Sete Lagoas-C, 
Ifras I I 

'li'p;;c }uti , vuIi.ll5aris. Int cirtoliI n ., Zla ma vs. ,MechanIzat ion. PlantIng. 
'Peedlitg . Agri -trl tIaI 0qU Ir,,:-. Brazil 

lile, c! ! i I n(v1, cnlit rit t il', lld idclptnlat fO I iall(-OI)eralted or animal
1)1101 oa'I j'il' or lt ie ,'.' p(>1planted bielil/lnlize associatIons,
e'c-licii I ,ot- il I t 'l- , ill P1' 0 Cl;riis, Blraz;I, , are discussed. These 
illclud' al plllltr, .1 tltivdtofr, herbilide! and lerti I;er applicators, and 
" lIe'.'u v ( o r .,pp 1%.il' gr 1m ,Lited o r I i d insect ic1(ties wit I ch can be 
l tta h tt o tItll p) i () t'i , . I A I' 

24 5' S.INAS ,, CI: . II? 'or!.portacif ento dl, variedades lie frf.jol
(Phl'-<obllls vill il- , I..) Ill('lti V i'll (socfal iom (oil la z (Zea mavs 
I..). (I'lt - 'l Irll l' ' I 1 V tN .'i ! '!' l, l till llrv a1n' l Iand iassoc iatIon 
with iimal "'t1 !,';I)! . S i II.pi 1,g , e1;(1o, C(l lo (l e Po;tpraduados. 

59 .. , -I Iwo , 1pl ,.. 

l'laso Ills %.I I i C1I tlt I V I, c r, ipp , l vermIi c I, ut e, I I t, tate cuIt vars.
 
lI dt.'trT1ni ;, 1 il 1tiv 'il-. 
 Ii;¢'rf l "Ios. i linl, loains. Ferti i lizers. N. P.


G;ro)w thI. Y i,,I ih . Y ic Id ( l:p~,nit,1 . .ox Ic,,
 

At t ile Y.aI t ol,,, " Xpt I . ,g I itluIii tl it I lie . Aut6nov.a de Chapi ngo ,
 
,lexlo, tie t 1 1-Ii. p , it111 11ont 
 (lturc;lilt] fii assoc lottion wit!h mai e ott 
Lilt. Ist all II1rA,nt l Iti I 1 Ieent giiiwt 1 t iles was dett'rilnei . Bean var.
 

Cana rio 117 ( ilt (.tr; iii t'c p r.iiwi 1 jiid 1'u'-ih t Vp) , Pin to Nat I ona I
 
( nlvt IlrrIlin t i ir ow 11 ;illd 
 sloIt s;t'livi l l)'i type), ani! iilichoacain-150 

( i[elt l i i, ro ,t l ]il,o I i n r, ]I n,, Ieic te ) la nd itI zt ing r . 
Z t vlIll;l -t)h e( arI ll I iill I ;fl l hls llit) it] I'- 0 I~t h l(I e (lilt- tillr Ing andt I I) we'tre? 11, d . I T l id 1 t f ll, ., Itev',.I c ,f fevr t I II't t I n (0-0)-0 and( 
I100-10(1-0)' wertc ill, l(W -1, P~lilarii.turs con,,idcrt,'] W.~-tC , Vsl'' to) beg~innin~g aind 
ti'd oft I l i tl , lvilttg lof maill v*lilt', r~o. oIt po{ds/p Iant , III,. of see(Is/podl 
wt . o f 100{ !:t,1ci" ",ie Idi /') 11t 111ii pl la 11. IBCIlls! of dleterminaIte growth 
habft hut;h tVpc gidapt ltvttt r to tite- i ,cociatlm with viaize, while_ file other 

c l111 lie p11111t, ill mIoi ltl 1tlr, or fit I;l !;ocl atiltIo . Fertilization had a 
signllti ylt .I I cct (11 ieatl vi lid/plant onely when It was planted In 
mono,ultu . JAS (e t)-Cl-T 
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MI S() 
23144 SANC Ii' ;. , M.,.; MA'TA V., IIt.; I Itill V., G.; A(; II-AN C., G.; 

RO)RI;IEY I., R. 1984. (Cula par;a produc'ir t::;ii;, asociido con frfIjol Ili 
V (;ilbild i'l LI 1 1 St l-:14 d'Ir YucI-illltnil--1 . andl tolls 1 boI)ok 
produce mai t;it a44ition with II lit an d pumpkinl in tit- sil;ish/I'lrn 

.vst cm in l l ,1x NYactatin . 1 lit,* Yucat;-il, I co, I ast it to aciol l de 

Inves!t 1 ;ij ta as Ar- [I I1:411 .. r ia ;i der 1v j'lcu I ni a IiPeursas 
If I rim I I I . ,oIh-to i V-iI r-1 , .,I .ll. I(.1. 'lill., Ill s . IC;alpoIm1
Ap'rrcol,, F>,it I. d . I'Xi:litI , I Ii t id,, I',):,t i 1 50 Sitc. 1)! I r Idal . % fc ata'n, 

,h x Ic,,I 

I_'l t+t'I lt. .hI LII 7. I I_ . I tt rI r , 11i 1, . L d p r l t fil. Cult i' rs. 
T 1-a1- 1 /t-Il . F-, 1 -ti .t. .,... 1 11 Icl t1 l I. lil oitt :'Itpc 

Er0 Ot ld t ;11 J t til ,1t iI i l ;!'t t I re.'I I- . Id. illXIIItl, I1' o iI . it- l v e the"+l11sh/hIl i !.'."+ t mr: ;11dilt1 "'ltlc t 'lll , "-: I Io , t " ll Ioduce't_ bv.ol /ma;I;:,C_/p l~+pkiIn,

llttl lo I;itI ,ll1 , i ll. til( Ir pr ti t t I il tilt 1 us il -nd 
w, t (. r ct' ]t to , ill. P tt im i v I lit , i i t .%ti, sow 1 ii , ; t es , 

1 4 1 1 t ,t41t ' l rep1;1t1tol, 
11;t 

I- rt I t il I' '(5 I(,] , ImI I vv1; t !I.'4 t bean vii r .
 
rt-( I'ltlm -it -IId i+ I '
 

I t;-,l11 , . t d t Il t , t It -d Wit 
, T 

S1)1Hi s tcSlI.PA .I. .S., BANN tIl, . A. . Il481. Av;II if ;1,l d cultiva rt 
+.Is o )lI ill uI l ( l 1rII6 r It i Ph


t) il p-,]tI l l . rb~it., nI:i LI 'I I 'I". t al [[IttII'w"'lwt;i 1 10( dio I tltadol d SerlgI le C.
 
l I 1 , c Or t+41' i llr ,t It s vllr I g ill I s ,. ) c- cI 0 

o t 1 I Nll i' l l i t ;'tlP" il 'Ii1 wi lllll0fi I I l1 e rit il tate111 i I IIi Ill P l ll InItt V 
S F, , l il i I, I! I(l ,.I 1i4I a , 1 I 4' (11 Illc ttI il Ig rop i ltI lltrll. lit':.i"'11 si en, 
An.d;II lito no. I 1. 1). hI t . 

i']tlas+ o ltII ; vu'tt i';it I:,. tilt(It l lp itlw <. ! tI.. li.! [I tlt h:+;+} irsutulri. 

,

Two+ tr-ial!: ,+vie -,,>T x It-! ait I' ., %vtl~ id t. 11d ' petd"]tldo~ (SEi lJr zi to
 
t e., t ') j',r' ill !-iI + wi:, %-. ;iI -It t :I h c);l I PA 74+- I1 o w IthI, i,, it ca tv . 

beari fl t t.r lt ,it t h, ,- ) . ,It I .I At I' V __o_',t_lt ;I I : i spa;t I ; l;Irai ii t 
W.Vle tlm ,( ( l ;r' I, I 4IInt I l,1 t , Clii'tli f V;1I ' t t' 0IfEva IIl 1llI ll]1 it p h I pIit t'; Of , I lI t;l 111 !; t 14 4lit ats itp4(1 j'i1 w lrI t gctcil I n ie ha li4i55 s5110, )M ! I (1!h, , r ,! p. l till -it I',,, ) P--dohldo, ;I I :2: I spat I;laIrraip -me'lt i d-l -it I (if I (1 If 0 if11 l ",00 befill+~. ;, tl l, 1 (I I, Til o(+%Il'FlllTi

I, ;and 
c'ot t (it 1, 1;, it !t l , lI. ! ,. Ill I h, 1b i /. tl~I i .'. ;i, ,ocn' ;i t I (,if , beanit Y' l (h! iinged
buttween~l 79P-1t10 1, ihal wi i I I i i thIt,- 1-,;mtl/ orlhlumll/ Olt too aib;ocI lt a ionl thiey 

rill)we e A I l.11I I-

;l I iH SERP'A, .i.1. S.; liApll~tiot, A.(c. I t P_1,. Availh ; ( t? cultivaires Lie
 
alglodit'l 11-11illl.cl i Ift ,.- tIMIII tC!;11l( ili , li,1 cmlisorfc ao~q~
l t'o ~o millho c o 
Ic I j;i I, l~I f "!, I i reyi ;Io IH. mo gC. 1u, 110€ th, I !;ta (Io (t' - S (2 rg 11) e. ( Ev aiunttIoil 
of he~rbat(-, -, , C t' tt II ll t IV;ir!; ,;ili, t- !,paitt I arr' ngel int s lt I~i aiss-otcia 
t loll tr,ii;-t, tlwawll! tl. t- f;I l _om(,gwill] ;md Ill Xjcillr,rrc ito n 1 30 of the staIte+ 

Sel!hrlilj-). Ai;iOajut-':A , Ihrail , Frtiplit-,;ii liiat,iltvira de' Pus'+qufs Aglrope,-
J

(~ r I.]. IIl~i dath, th, (. ,u:: Ht'il I -h (111fii!;i lh. A11it O tit l~t iltl III- Ar;iw a;i u. 
Pc(,+-; lil !t1w,. or i !i.i:t~l. • ifI. P'o tt I I i dildt, dut [F+xt( 1lC,'Il dct Ilesf(qil i 
dh.- A;:.b i t,, 1 t i 'hl Il d. A I ii a i 1 x' i - (.:;lt I'vt A<.if', 000 AI ;I (,;i 1u-S , li Ii

,<I II 
, 

Plh _,._o Ilw; _.,_~_,IIt.,i! lilt , Itl, I p[!l; t'cl tmxl.!4, (;Gos_;Vj~jItm, ;l tllI. SpacI' lig.h 1I-t+ 

Two c'ot toil tv. wvPv lilt ,r-uroppeltd wi th Ifmai t1;-vand ht,;i (v. IPAl 74-19 a't Pocoo 
Vel r (Iu. ;1 , [BI i;,!I] , t l %';iIlia~ttI t la vtIfI ct o f t he fo I I wtIig 3 sqpait I'1 
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arr;angements rn yields: (a) ma ;Ie-beans-cot ton-bteans, (I') maize-beans
* t tont-co t t ii-bita t s , and (Ic) Inai't'-cuttoo-eti-btaiii;-c toit. a2isOl a lone 
Yielded 14(O kg/ha, while beans produced 818.7 and 748.0 kg/ha In associi
tion (a) ilth both cotton cv., (i37.0 and 618.O kg/ha In assoclation (b),
and 701.8 and 717.0 kg/ha In assocIat ion (c). The highest land use 
efficiency Ilndex (I.43 ) was obta ied with spatial arrangement (a). [CIAT 

(153
22119 SERPA, I.E.S,; BARRE'IO, AC. 1182., (.mpetIcaoIe cultivares de 

mlho in consorc lt,o .. icorn( fin ljan 'll''croregiao lllognea 13) to
 
Est ado (IV Sel'Ipv. (oirpvtItitiom oI ma I ;'e ciiIt I is Iin ssoc IiatItionwi t 
be'ans I[I th ,-Microt irlIaio lloilco'.'le I 10 oI the state Sergipe)of 

Ar;icaijiu-S.E , hras 1I , Emprt,-ii riiai t Iidl'ei;i it Agropcni rlai . Untdade 
(IV FxtCI'L;ti (ii l(t' i !,il de Amil Ii 1 !t aidiii I A ra -c;Iit. Pcsqtl neIt 1) at 
Andaimlrt oi no.).. S. p. 'Pol . [l itedade , xe, de AmbtIIto ' Et, it;ct Pesqui sa de 
Est;iuihi de Ar;io-,i i Po;tait 1 TWOii, (';i ot 44 , 5. Aricai tii-SE, lrti II 

P1i1tSO lIs vil . llIs. iVs, etvcroli In . ' I it tn . Y I vIds BIa;! II 

"Ivii ilI;,- cv. were- t' Ioilttdi t IIT ;I ';sc'I atlini wit h baiL iv. I IA 74-19 ait Poco 
Verde, Bra;, iI, to 1, - t i' I;t uli- iv. for i lteIc iplp ni wI th bealns. 
TI. .pat .it;IPI ni ill wil,;lal ' tlp ui.! I: I ( Ii;'c riw') bei rows ) wi th plint
 
(lu'iist tiev oI .'',,i))0 mid I 'h , IWO l illa 
 ;/I, raIvp. In generitIl, bean vields 
In assliocl;ition were lt-uce, l I 16 . ',i ''ttmp;irt'd witih sole croppei 1beaTns (1 564 
kg /hI) . No !,Ilgiilt . lilt d Iftell,; betweei benill VIetldsi In iSSlocilt, ion with 
tlie \ i ii as mial i cv. wi' ri' lmoid, ring litn between .3-I 1)3.3 kg/lia. The 
hIgh li t land in;.' Vt I I ii.nc ri t Io,

IlA 
2.12 .'was. obitaited with Ina i ze cv.
 

Ceoimos o At yif tetura. [ I I
 

2.77 VI Ii A, C. 1 H10i). i 'tt ii I'm cultivos cotin;oc llos. (Beans Ill 
atetiso- i t ppil ;t v,'0- Ic;;). V I n;,-i-M l],il 'iiv'taIi;idi, Fed taril 

dc VI CO;a. ],hu 1. 'n lt . , 1I'.i 1Ce a. , IIIII;. 

_Ill;i.sc vii tuIs,. , pp i ng .us I.,? 1n1t v I zxa; i c;;i's. Min liot ' ciI cIi t a. Co f fee 
arbl'I. S'Ici-ich ,it I , 1iinar;,c,. Snrhic vii -i yj umomic I t-iititTim. 0 1i1
 
c tips. li';i
 

l?'-t' i tcli it I I I 111 li Pt,k , i d ti nt ;o'!;n t l c ro ip t ig p t ,I'tin i anid withvat Iev I vw -d ]h-liou,i cr opi !, r . I;oI Iow Iinll;spt'tt i; ofI u'll/lin i zt. ;Issoc| it 1 1 

ari' dll':t!'mI: oildlnt it m. II.'.,, Ih t i n dn ; I;et cv.. , 1ant1 1oiI l;i t I (ins,
s pailtI I ;ITI i , t i I. ,l 1tllllait !, l;. ' pil I i lilt; (];it'VS , dt~i;ISVS ill)(d I lSeCIt 

p 't,!,, l ;';I mi, I.i Nt" tI I I ait :, t' i t; (iiin, w'e d Ci ll t r I , iv I ronrn'nt a I
I ec't i;i. ,'111111 ;lllteolll mi 1)mi ti ;, v , l~ himnI('-l1 al t igs):q 'econom, I ct coml; Ide rai

; , .ii'l - ;iI iq l1 I l 1 :i ." . ' :upuifiji t f o cI lroIinig eailts , ;itld oiilt/Inil ze 
I.'ll 1l i l, Iletwi-i-,l ( Topp ilg ,;diSonllrt . b; iItI e itd ilI I I';it/or io 11In I ;e C 

,i o'.I l ' lit lll ii,11 given fili;; Cit ;lis, wos',ti-rn a1ti soithv'tte'I Palianmianld I r.tI ll';oI BIih1.1. i I ti olls dO)llt ,lt so( .I;s'u!;,t'dit re bvallis w Itt cl.assava 

(I , ' ail5 t 'I a), ciO t,',, ililg"tcitiI', sorglitt; , ta;liIc" ;llndcot tOil , r Inmke 
;!iI I l!; o in1 I .Iol i ll 1, , vIill iI r s iI If Iow' r . [ I Al' 

2 1992 ZO)I-bI., I. 1984. 't a I on btean/inalze ntit'rcroppltng, ;is re-astessled 

by a fatm ing .vstelm; t u'lloml,;t. armi ng Na-st lcrhiew lettr Ito.18:l lu- . 
Eigl ., 13 Ref;. 

, 

Pha;eilis vuj;iit;. Inttet-croppng. Zea mays. IluintiIng. Spacing. Ecoionleis. 
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An agronomy t ria I on plant dens Ity of beans when illtercropped wIth maize 
was reassessed on Its; eciolic ier its and Its appl cabi I Ity for various 
target groups of Kvman larmirs. The trial recommended the intercroppilng 
of I or 2 rows of beans in between ma;Ie rows based only ol yield Increase. 
Ecotomic an;alys s hdi/lat td that it is not signifilcant to Ilcrease to 2 
rows of heas In between maic te rows, Ini terms of additlonal costs of 
required inputs id labor, mor do 2 rows of beans produce ai higher bicefit 
of proteinha Iance andi if ca rbohyd raLtes for tilie failylv. I CIAT] 

See also 0 11 (1)162 0196 01)9 0290 O1(10 0322 0327 
01)32 03,)i 0)148 01364 0416 

)04 Seed Proiduct lon 

0156 
22237 VANIECAS, .I.A. 19 83. Priiduccicn de semilla b.sIca de frfjol comtln. 

(lOi!Ic inan sei-d production). In Tapli B., I1., ed. Dos aios de coope
raCin piri l nelrasloento del frljol cimiin lhiseolus vulgaris L. en 
Nicaragua. Mniiiaua, Niciraglia , Minist eriio (Ie lIesarrolli) Agropecuarlo y 
lleforrsi Agr;irt(a. I VtLcc in Gn'eral de 1l'cnicas Agrojecuarlas. SIT-I. 
lpp. 11 - 8 Spaln. 

hliasei, s u; 1a11 s. ( I Icvars. 4,id prodult ioo. Nicarakig . 

Nineteen lint' var. hlve betil released for production of basic seed in 

liar;igiia, of which ; ;iri, local vir. aiid 4, CIAT introductions. A list 
of the vir. ('Ollilllill) illfiirmn;Itioll i ll origll, seed color, seed use, and 
production is presented. ICIAlI 

Sit' i I SO (1Oh 0426 

)0'_ Varietal 'Trials 

0157 
242 48 AI.l AN M., V.; C LI.A B. , M. 1984. Ensavo regional de rendimlento. 

(ley Itoil yieliv I t r;ilI . In Centro de Invelutigaclnes Agrfcolas de El 
IIaifo. , i'i,. Programa de FrfJul. Informe Anual tie Invest igactones del 

iirupo Int rdlisctplinarlo de Frfi l t183. )lxico, Sc.,cretarla (Ie Agrlcul
tur;l ' ' lirlso!; It1 driiu I I cos. I t;t I tit o Nac lion I de Invest I gac I ones 

-
Ag r I cola.1!. i . I -'!. Span . 

Phi'Iseoi s vi l r! i. (4- ip I ismn. (:t It i ,ars. AidaIpl it I (n. YLt i s. Selection. 
}Ite) I co(. 

Rk g)uIiil.1 vl tI l;ilsI l ( a .) lilallilted TepatI ,(Ii (;)) bea i it, mid were In t l 
Ar;ilibi; l.di, i' , >u no, ;lli d Ia Ca rmn (Wc>xiio) to ldentii v promising 

i l't ;il 1li d onli h l tilO!;st;lillci to dj Uil!es, st;ab I ity, ianid high yield. 

Ii 	 'lIp;tit .ill, th.. h bsch n vieId!; wire obtaitid with lines A-1959 find 
1- .- II-lb (h.7 ii) 9"4 ./hli, resp.) . In Araindas, line VII-13-CII-73 

gave. t,. hlig v;t vield (iil8 /ia). Ill Lagiis ilL Moreto , the av. yield was 
2111 I g/hli ild l( i. htiighest priluct tion was; ohtaned witl Vilv'. Ilayo Zacatecas 
(3102') kg/la). In tI. Clrtll ln,I lis 11-511-Il-l a8nd 1407 gave the highest 

yields 150(1)) kg/lihi). CIlIA'I 

60
 



0158 
24249 A,,ENAN M., V. ; CIIUEI.A B. , M. 1984. Lnsayo uniforme de rendimiento 

de la zona templada hilmeda. (14,form yield trial in the humid temperate
zone). In Centro de InvestigacJones Agrfcolas do Fl Baj o. Nixico. Pro
grama do Frfjol. Informe Anual de Investigaciones Cel Grupo lntcrdisci
plinario de FrIjol 1983. MrxIco, Secretaria de Agricuitura y Recursos 
litdraulicos. Instituto 'acional de Invest!.gaciones Agricolas. pp.25-29. 
Span. 

Phaseolus vulgaris. Germplasm. Cultivars. Selection. Adaptation. Yields. 
Mexico. 

In 1983 unl1forn yield trials were established in Tepatitlbn and El Carmen 
(Mexico) to select high yielding bean materials with good adaptation and 
stability. IliEl Carmen, tie av. yield was 1800 kg/ha and tilebest lines 
were 11-952-M-135 (2372 kg/ha) and 997-CH-73 (2356 kg/ha). In Tepatitlb,
the yields of tile best 9 materials ranged between 907-1608 kg/ha, with line
(220-XEi-158)-2-1-1 being outstandlng. The highest yielding lines were the 
most tolerant to diseases. fCIAT] 

0159 
24880 ARREDI'O,1 A ., 1. 1980. Evalmci6n de rendimiento tie20 1f neas de 

frijol lhaseolus vulrrs Iv. tolerantes a I mosal co comiln. (Yield
evaluation of 20 bean lines tolerant to common mosaic). Tesis lng.Agr. 
.an lutis Potoaf, Mc-xico, Universldad Autrnoma de San L.uls Potosf. 5Op. 
Span., Sum. Span. , 15 Refs., Illus. 

Phaseolus vulr:;aris. CernplraSm. Cultitvar.;. Adaptation. Technology evalua
tion. Yields. Resist.ance. Peon commnon mosaic virus. Mexico. 

Agrononifc perform:Ice (yield and reaflstance to BCMV) of 19 bean lines and 
one control, var. Flor tieMayo, was observed during the 1979 agricultural
sl'ring-sutnmer cycle, under irrigated conditions at the exptI. field of the 
Col lege of Agronomy, 17.Atttniomi de San Luis Iotos, Mexico. Parameters 
measured wtore days it,emergence, fir:, flower, last flower, and maturity; 
plait height; no. of pods/plant ; no. of graits/pOd, growth habit; wt. of100 Seeds; yield; aId development of the diseases IICMV, root rot, and rust. 
Av. yield was 2289 t/a. Among BCMV-free genetic material, tileexptl, line 
I I - OA-MPt-?- 1-I yielded highest (1124 t/hia). li spite of having
phytopathologtcal problems with IPChV, Flor de Mayo gave tilehighest yield 
(16,'.5t/ha). [AS (extract)-CIAT] 

0160 
221670 BACCETT, ,I.R.; VARSEVEID, C.W. 1982. Green beans tested for yield

and quality. Oregon Vegetable l)igest 31(2):1-6. Engl. 

Phaseolus vu li.aris. Snap beans. ;ermpl asm. Yields. Seed characters. 
Cultivars, (Canned beans. USA. 

The results aof the eva loatIons of ftew breeding lines of snap beans for 
processihg in Oregon, ISA, during 1981 are presented. Two lines, Oregon 43
atn Oregon 55, were reoleased officially. 'The yields of 38 lines of 2 
planting:; aid the cannied green bean quality scores (color, appearance,
texnture, flavor, and flesh) are presented ii table form. [CIAT] 

01I61 
23'370 CASTRO A., M. 19'57. Frfjol variedades ejoteras y variedades comu

nes. (Evaluacin del rendimiento en grano). [Sirap beau and dry bean 
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v ) I.,wa r ei i ,;. ( aIluatI (In o f vri n 'yvIevId le, i ; Il . A gr-. Chap Ingo , 

M l\ co H,'cti I.I it- im a I (I c gr itIt it a. h49 p p; . ut. Spai. , 27 

Refs. , IIlF ;. 

Il.tiseo I us :ult iva1";. Y F idH. Ad kpt it n. S1it11 ht u ;s. ~pvu!jf, riis. ti ion 

_a lftIltI I [I , to1 i-1t1godutill . ckhtI _xtist11js,;Imic . a I ahF . :oII 1. 

I)ti l 'F .Dh i, .I F 1t-L it t1,tt1i '-'*IllLt oll;rlid tlitgt, I lexI U r.r ':; F;(-i .t II o . o i 
pihasuol I. lwr_ I ,po]Tolli,. 11call ;I c" iIV; . '!oxIco.si~ clumHlI:oll IT, 


The yA ie s.l FFt.i14 itl;' F ,t Ir. w;in tit, - inI- I ' lt Fit :.lt I . Ii i.d, 
C:hapingo , N.x:.ico. M gl',hv ;i)',lliJlil t ill'lltt W1'10 l~ ll 111 V.'ff. M1Idi 

v1 1) TL' v "g lc' 'l4[gliI f it'-;1111 dl i t ' f v ; orI I vp a I i 11! V, I. . Ii]I ' ' c itt;lr,' F. 

le,nt Iilll '1r-c le r¢ n.l de~l(¢dwn TItlapl t'1 11 j)'L'ftc; art.( ]low; thv ;v calll he left 
l 


to} [malttin- [( to lit, sold ;I!; div g ii.l, 'HiC |T; I W1 ;lWp ;t!; dIld ;,V l;I.VS ;il'U, * di 

JIj'iefI'. Cl i l I; i, ',,'e i , [t ir 'o r)tli , 'l;l t: iTI tiII l }l;ljlill)',Ol l'cg*ioll.
 

[AS (ext ratct)-C(FAT] 

24 ) 7 0 {:FIU!IA IF.,>' . 19 8H,. Fit '.-i int I i-rc Ii- fri o l t il lt Fe tie Ia 
zonla terlplada h161%vda t , :.i (o . (1,1n1torm ".'-Idlip:hil' hva;nltriall fin tilt, 

ld ;'o111. 1 I .:~ i*( [. igc ltonv Agrbun I ttclnpu Irato o I t I co) . v l',.II ,de Ilit.'v ;[ I';I t.; 

die F".I11;11f". Xc~x ico. P I ,gr;1T:lidc' I ol . /llforlrt Aniu;, I Le 111VLOSti}j r

h te; G;i-tpt iti rd. il F iiin it , Ft Itr jol I10 iF. .>Fx ilco,Secrettirfai Iedel 
Agi ic'ultml ,' v, PL'r'ui ,!;HIdilllu . 11n,;t lintelNacioll ;tfg;o(loc Iico! det IllVc, -

It 'F: )fl'll l ; . pp1). 1 0- 1 4 '0. 

FIas tt lu , ll t it,. '-Ci~tF F I i I I -it i . F FIV ;.F C_itt l, F int;i.--tt 

A t.tpt ittf , .i Y otI-dt. i :;'".F ion. cie F ? i 

1Tho I. iI r - LrIsti10 , F i t , Wt t; ill w 1 h cr iiollIIt . L tttt !;own S.I;t , u Iec; 
I)F) Itt! i .. ,, p t ,iI '1 1 - i t t, hF..pop-11iill ) 1 l 1 ill 

,ititItiti L t i i, t i -ti iF iitFt ct F F ia t Iil i.t:til ttit r, t s×l ic , 

OMt 1-tuI 'rt t FLF - - I Fd!; t t iil Lt1it l,F, dtlla v l Irt 1t'tl I IIri 1 t ,- 1: a i ;,, v 1:1I c 
HIjCh M ic In 1 r 111i;:c viCld tilt' ,;lt, )'I it f 'alit d ilIlIrollcc,l -11t 11m~ T'A li : l i,',n 

WU -0I' llb;Vl'I li %l'[' '' I c + o' n t n 'riWlIIlOI I ll , t t d j? b+t+; n~lit,.ri,iIs;. M, 

'
 
o t't :j t d . i - i F i wI .: t,'t t . it tttG - ' , I - - I- d P- i , w Li th 

62ic I (!!: of 100 , , .. , ; t, cI vI 
2 1Ifi 1 (. 'T i ,l !. , AI k ( I F , r' s 1) 1 'tsL 1 I 11 V!; dt~ t v 

Agi mwm I 1111C ,t 1111 'H ~.Ij:,j1i, Alnmtx I .. na . 6p.~ Fr".I: It I Pu,lA 

P'llaltwo-lu; vu lc.ar1 . 1.1"1 1, ;v, . ('111t t I 'l. Y I v. 111;o 'Cl'-opiv,it:,. Ada ,~t lt 

p)1I1g,. R tM l cI op!;, _._,, ', . S L,I I khvu,!1.1 ,; .Ii,,ln m I:, v- l ,o. Rwal.I; 

I rif")rlnat l I "~l gt I' V,l 11 Ii~i t , o Il I c t !iII (lI t ;Ilod :11d su ,;m l c'rops), 
,
 

ilnprov,% wt[ i L 1111t11";1] exp.]ci~ o It 1 crol]",
,'id frit-lli t %,if 1 o -I f11 Nwa'llldk) (1111"111 

1[1),',. A I ;I r p; I It ,I tII ' , 1 , t i~II ' ! n I lt ( I o e;:;-tII - " , ! ,I t,'d i'll 171l II th ll 
I Ila). Dil I'~n l IH - I !; ; !,oa ,I , f.'., 1" all v.'I I . w,'1. 1 1, 11 tilt lllld V*i I ds ;/him 

r€  

t')'. J ', I' ,111'il;;l iInv a rI'itc,1 1" 1 l ! , !1! i :,,, d "c i L" t " #.' s t o I I 111 I'oI , ] tilt' 

:,lid sva;! oll I I . .tv I c , 1 i.t t di lid '.iI I I ,'h ;I ii d II ,ou. I;8 k g 1Im 

tlr'imiI .,'L: u m ltd w,iI l 1 0, '. . . tid (I I .pI i a;lionl ;. Iiiri- ng ( t , I! 

s; 1s0ll, 'II . : .'rollh r the 10 and 17,',) .' outvic hhd, i',nlti,d,lI I:m;t( .")l ,/hal 

r v ;p ), tho ;,c . , 'Ig ," u Ii,,'It thlte c- ( ' a I,: i. ii l Ii , m t Iv ;t 0 .0' and 
. !;tVa *,m l - 'o . f) )).(0}1) I]illr1"t1g IIll' .lid ;oll !; I r llih,o , II - " o ltv ic life(d !,(I, 

wuIma ,~ ;11 d] 'I ' P 0).[ BVp,ll I I d I]olmoi ll); rea Co I o i Id, ). n I a I ;,t io we Imo1"u. 
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productive bit tlie ma I ze/beap aIssoc tat ion was more profItble. 
Fertilizattin In I tile ltian-sorghum rotatioi dI d not have sIlgn :icative 
effects. IClAT] 

0)164 
.14 215 )i'(II., .1. 1980. Richerches sur les 1lguineuses a gralnes. (Re

W;eli'll on grin legulmeis). Ill . Rapport de mission ali Burundi. 
Geinhlou:: , Ii g1 IU, I icuI t6 --de! Seiences Agronomiqies (Ie I Etat. 
1,1). 22- -24. Frt. 

PIT;)I-l; I IT! vil Irt , '. l. l niP t roduct' ions. Cermplasm . Cultivars. Adaptttion.
l~eciy m)v~ll~l~~m. Y!'Id:;. iulndf. 

llfltT'lt I'll (iv'll oI expt I . worl, with isitilOlus vui.giris in Burundi
lll'lT ] ''(1. 1 gl m i lil l elg ilt, Fra'ne,[[(i .1 icOT-Tiin l fr'i,,l l 

CC,IomI i.I , ' , iIc, III, ' We I . ( VvlI UIa igcdi i. , e'i l i 1191 L l'laiIS were 
n l d "),, !d II--; ,i klld o d t i lias tlt II , F i i .ll f i ite during e(1111 ili I 1,M . I ),-, I III, I : T--Iii :,i t ii I1,11from iTili' t i i Ii gc Ilu, p F rami)lo

st 
St It . I I. iII ' l til, i s ighted;.11. I I l]lillt (.durin tit t high 

tilt!, ill ,i (III I Irit i' i :' 1 11;(1, 11 1 1 11ore seed i s,thllL therIvlat i., I ilt-( "I Iut i 1 , I i<,li 1 t1.1 !.11 ! wi e cm dluclt ud Iill I il o. , paralmbo , 
H;,,, '!',, yw ;i )h., T,?" ;' i I, Pit uvga l:; (C I i ' a ). , w ir;I, ',ind K soz. I w Ith1 

th,lie ,Ilo ,i ni I~. f*.,r.II',i '.it. /I W TI? M"ixed Ie:.tco, lBirvo 164. 0688 

C(' ,, I I'l . Ii A (hH i ! . i I)Ti.c, l I I 1,.;i lt ! tP t I Tii 3ifrom .l 3IF CI ATI A 
I lI! lt i ! . , ' I .' IIi t i tt, 1 (h ii ll t i 111le t 'so i of 79-80e!;i.lt I I(]' l se ' ll 1 
l I(; 'Ii) %it ld lldI %;t' , t h.i,It ll; ( i I IIiYA trIaIs (CIAT-(C I(tl ih ) ; ()
 

p re- irl 11;1 I I !il llid (dlI ' td c II t-( p '' Ill al m IltTll1eil-
I I' felli, It Ic , l l
tI.ion. [IIATI 

2,', 17 I1, l~ S fell l de t W~aColD:V 98. . I C(i (eIL' 'et h<'lr liln 

aIii 1('1 tI, l o i irima. vc iIIIl 1 1I l!; t 11ili ;1 V 1) ;1C'hl Cli 11lia . l'miInsI lt t I!t,- S4(' hi 'ii' ; Agr, I-rql i (JUe do ftill I'linld I . I)eplar t elnellt (IV' I a 

Pr .loct im I Al 1AI v'i'. ,II U I I-ITII'II'ill , I l Opp.Il . 11i1. F r , I Ill ,.
 
II Il!; t i Iit dl, S, I; I; omi ! dut fill lndI 11.1'. 795J, Buljumlbulra ,

Iturunldi I 

v ]IilI lw.t' l I III t il, ;. sm .P'hil{'l!c i" Iq i!, I I I ; i ; A(h ptI itIL li'll) . GellIl l 

%,.I~oogit I "ll. inl . " IwI n);, la ;i ,Spacl(in , . , Id.111.,I i i r II" t ling . Yi 
Yie"Ild c'ovl ll it(,ll I!- , I IIIIn I l~I l tIi l Ii I. ei ll i1n milium. tll ulndi . 

In tf1,1:1,i1lioll I: 1%-1'1 Ill Il~):( 1 , phlm t' ,I i it ; 11ad1 Stlurd Ii tl, ig beain v lr .
 
se I I.,'t il:l I) und (,m il ill I U I . .'4ix ; ~ . (F;;li i Il. 2 , Mixed
hill ll~l , m',:;I I ()70(_' 
MlexI(,(I, . Iitr'.' I W., fit ,% (C , ii I~ 1il [i~icoll ('it IIT,;i) wer'e I It11t comnpared 
V%litI , Ifi I I , Ipt fill. I' i oi(ll! ,% ;!,, Im:bol, Mirll'o lngwc 

' 
di r~ lii :) Fe',solls; 

I; I ;hIl , pt l m 1,'/i~~. 1;1 i till r" I ll .ii , t , 1 ;11( 1~': ,ti i orl ;'l Thel pari lluet CIr'S 
I vcir'tl ' v I !I",. I " ]!, I I ,I,, I i ll) .11d t11[l ul lVie!; , 1 i I,[ S L;illld , n lo. of 

, 

pod!"/j,n111 1;l 1,1 mt, , II ". "ced v.t . "!l ie vhIi li t orv 1) o , ,yie- ll, (fiamaged 
,;"'cd , ali lWt 1, 1 Ill -", d<.1,, I hT,-Il wI. rI , h1i, hlI v ;n)ll i c;I t i re d If fv'lenlces 
I"l'- t i".I- t %"VIi ! 11t I I I l t''l 1!: lI I, a !;! Itill ril th(Il l a l., X o c'at I I y 

N U I I i :,, d11 -In." Ii on. I,', . - I ('l ( int i-dim- I rolm CIAI fin I974) outvtelded 
thl,- o tlie l v.iT , ' i ) il i t i II I %*. J ; I,11l Iv:V I' Ii 1/ .'. it tl (l l(,I(' ( I lr ln Rwal l a; I ilt 
19 7 i ;ilid 11! :. vd%!i * ! I- ' in1 tI- l -h)', i t ,l Ii,-('1; i t .'till 1 l;it-(!. V';ir . ,D fa eo l 
CaI1 I m i Ii ' . ,-Il+, 1 ,' ,', 1 ~, ]'. ,7, linmi),ed -,'vd, .) ,'. I ll t 4 .li. 3 

l( lpoI flllll int , .,Itd , '., ' I (I I ) d" . } 11; I-c ltll oelr .1Lt.Fi I{; j v;i\ Il. I /,: , ml'endudI 
helIow I;"f r , I'd I~II- of I il lgII , ,1it ; til . hletwcl~lI 12{O )- )0M)If r:i. kill°r (. 76'2 
Mi~xed !eh c... 1t,;l'! II]1 11i, , , i, t! ('ccil , 1 i ItI t t ;ii intI.Iclno!;e , Pn;v'o 104i (ba'd 
(lili ..v !'ev (} l lm! I l i 11;i -1, the lIatt>i We'I v i Ji I'tl n iig Iliet er, Logelher 
with IT)tklc , I Ill!,, oll, . l, , te lt.;11, ; ums(elptible it) aiithri lcno t . [C'IAT] 
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0166
24915 ENRIQUE7. C., J.A. 1977. Ensayo comparativo de 18 variedades de

frijol (Phaseolus vulgar , L..) y contenido do proteina en Ia planta de9 varledadces de gufa en Apodaca, N.L. primavera te 1975. (Comparative
trial of 18 bean varieties and plant protein content of 9 climbing
varieties in Apodaca, N.L., spring of 1975). Tests Ing.Agr. Nuevo Le6n,
116X×io, Instituto TecnoOgi co y de '.tudios Superlores de Monterrey. 
72p. Span., Sum. Span., 32 Refs. 

Ihaseolus vulgarts. CuI t Ivars. 1Plant habit. Matratlion. Yields . Yield 
components. Protein content. Mexico. 

luring 1975 In the agricultural exptl. field of the Instituto Tecnol6gico yde Estudlos SuperhIre; de Monterrey (Nuevo ledn, Melco), growth habit,
chlorois, :t. of foliage, earlines , seed yield, no. of grains/pod, and
amollnt of protti in the plants of 18 bean var. and lines were e''aluated.
Var. S. Agrarsta, lelicltas 71, Negro Iluasteco, Matamoros 64, and Jamapayielded highest. Vised and semlvtned var. gave the highest production.
Var. C. arbancillo, Flor de Mayo, and Matamoros 64 presented protein
contents of 15.9, 15.4, ind 15.1, resp. ICIATJ 

0167
23308 FISCIER, V. 1978. :assi comparatIf varietal de haricots nains et

volubiles a Karama. (Comparative varietal bean trial with bush and
climbing beans in ;irama). Rubona, Inst I trut ties Sciences Agronomiques
di Rwanda. Note Teclillue (ii).2. 32p. Fr. 

lPhaseolus vulgari ;. terniplasm. Cultivars. Dwarf heans. Climbitg beans. 
Yields. T',chnology eva Iuat ioo. Iconomics. Rwanda. 

During 1975-77, promi..;ing bush and climbing bean var. were compared to
determinie the cau:ses of tediried ac'eptance of the former In the traditional
rtral envirorrimnt In Karart; (Rwanda). Climbing var. were No. 54, Amarillo
156, WiihIsa, llundu, Urumira, Bayo 158, 7093, 7 00.'j, 7095, and 7096. flush var. were 1/ , No. I , Rtogv,, Extra hat if, Saxa, Princesse Gordon, and
Prenel . Recent collbvim soils trom Lake Kil ll all l from the dry valleys
of Maza were used. Part alo and final resultt are presented. It Is
rernmvnlndid to( cont iue the dilffinsion of var. 1/2 and 54 which associate
well with var. II Rougv. and Bayo 158 lii the rural environment. Var. It
has alrealdy icin introtducied; var. Roiuge anid lBayo 156 must lI)b mullti lled.Bean yield:; were higher fit recent col luvim solIs from the lake, wIth agreater field capacity and Iess trainfall shortage. A brief econom

analysis of climibring and bulti vat. prodt 

c
 
ti n I,- pres;ented. Due to tire


teed to ise props , pr, ' 
ct IonIi oIf 
 c limhIn bralins canntot ,iibstitute bush var.
 

litthe reglot of ltuge! 
 ra, unless the clImbing var. yield over 400 kg/ha.
 
ICIATI
 

01168
22)33 GAMBOA M. , R. 1980. dte 13lvaluacthln vartledades de frijol tipo
voluble y 12 d tilpo arbusttiv, color bayo slembraen de lnvlerno pars
Is Cost;a Central. (I.-valuatoln of 11 climblng and 12 hushi bay-colored
bean viarieties, In the winter planting or the Central Coast). Tesls
Ing.Agr. hna, Perd, Itniverahidad Nacional Agrarlta La Moltin. 751. Span.,
Sum. Span., 38 Refs. 

Plaseolus vilatri;s. Cut lvars. Dwarl beans. Climbing betans. Adaptation.
PlaIt Intoduct Ion;. Teciiol ogy eva burat loir. yields. YIe Ied componen ts.
Resls;tance. IPromyces jliast-olj. Virosus. Peru. 
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During the winter season of 1978, commercial and promising var. (12 bush 
and 13 climbing) were evaluated for yield at the Chaccrilla I field of the 
U. Nacional Agraria l.a Molina, Peru. Bush var. were slightly late 
maturing, presented an av. of 9 pods/plant with 4 grains/pod, and did not 
present lodging. Fight var. were lndehiseent and / dehiscent; grains were 
well accepted commercially and all var. were severely attacked by Oldium, 
viroses, and leaf miners. The most outstanding yields were shown by 
Canarlo Dives 8120, Bayo Chinsi, Brasil 2, and Caf6 Claro Chato with 1462, 
1432, 1397, and 1255 kg/ha, resp, Climbing var. reached physiological 
maturity at 150 days, were late matoring, and yielded an av. of 12 
pods/plant with 4-5 grains/pod. They presented slightly inclined lodging, 
showed dehiscence, and the seed was of commercial quality, bay-colored, and 
of medium size (av. wt. of 42 g/100 seeds). These var. were outstanding for 
their rusticity, resistance to rust, tolerance to Oldinm and to viruses. 
Var. Promesa 2, U.A.-105, Lima I, and Bayo F-I, yielding 1900, 1838, 1791, 
and 1790 kg/ha, resp., were considered promising. [AS (extract)-CIAT] 
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22204 IIERRERA, H.; lLANO G. , A. 1983. Ensayos regionales de rendimiento 

con varledades locales e introducidas de frfjol comin roajo en tres re
glones de Nicaragua. (Regional yield trials with local and introduced 
red bean varieties in three regions of Nicaragua). In Tapia 1., If., ed. 
Dos aflos de cooperaci6n para el mejoramiento del frYTiol comin Phaseulus 
vulgaris .. en Nicaragua. Managua, Nicaragua, Milnisterlo de Desarrollo 
Agropecuario y Reforma Agraria. DlIrecci6n general de Thciicas Agrope
cuarias. SIT-I. pp.19-20. Span. 

Phaseolus vulgarls. Cu Iltivars. Yields. Yield components. Selection.
 
Adaptat ion. Nicaragua.
 

Thirteen local and introduced bean var. were evaluated for their yield in 3 
d fferent regions of Nicaragua. Five trials were planted (Campos Azules, 
l.a Concordla, Samulalf, Condega, and l~a Compafifa) using a randomized 
complete block design with 3 replications. Data on (lays to flowering, 
plant height, da:s to maturity, yield, and yield component!s were recorded. 
Days to 1st flower ranged between 31-40 for Orgulloso and Bat-37, resp. 
Plant height ranged between 33-152 cm for Orgulloso and C-13R, resp. 
Bat-202 showed the highest no. of pods/plant (11.25), while Bat-896 bad tile 
higheSt no. of seeds/pod (6.26). A-21 and 11-46 showed the highest wt./100 
seeds. The highest av. yield (if all bean var. was recorded at Condega 
(1941 kg/ha). [CIATI 
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22205 IlERRERA, M.; LILANOG., A. 1983. Evalaci6n de variedades de frijul
 

comuin negro en siembras de primera y postrera. (Evaluation of black
 
bean varieties in first and second plantings). In Tapia It., I., ed. Dos
 
arios de cooperacilin para el mejoramiento del frfjol comfin Phaseolus 
vulgaris L. en Nicaragua. Managua, Nicaragua, Mnisterlo de Desarrollo 
Agropecuario y Reforma Agrarla. Ill recclOn General de T6cnicas 
Agropecuarlas. SIT-I. pp.)1-23. Span. 

O1Lar Cult i vars. Maturat ion. Yield 
component s. N iaragua. 

Phaseolus vuii s. SelectIon. Yields. 

Twenty-three black bean var. were evaluated during the Ist and 2nd planting 
seasons of 198I at Campos Azules and L.a Compafifa (Nicaragua), resp. Data 
on days to flowering and to harvest, plant height, yields, and yield 
components were recorded. Bat-30/4 and Bat-920 were the earliest maturing 
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var. (79 days). Var. Ta laimanca and G-45:14 showed the highest no. of 
sceds/pod: 6.57 and 6.02, resp. The Wt./100av. ;'eds was approx. 210 g,
the highest heing 23.25 g for var. 77-l1-55. 'hic highest vIleing var. 
were Porrill o Stnt6tieo, P'ijao, ,lamapa, Bat-304, hiti;ipai, and (iuets:al with 
yields ranging between 1427-1946 kg/ha. [(SIATJ 
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22202 IINRIERA, M.; IANO G. , A. 1983. E:va lIiaci6n de 23 vartedades de 

frr.jol cosain rojo. (Evaluation of : 3 red hean varietles). In Tapla 11., 
II. , vd. Dos aiJos de cooperac i6n par;i l jouramiento del fTrjol comiin 
Phaseolis vuaris L. en Nicaragu;i. Mainagua l, iticaiaguii, Milnistorh de 
ies it ro' Io Agropeuarit v Ret 'rmi Agrar ii. lI recc idii Conera I de T-cnI cas 

Agropecuarfa.s . SI'I-I . pp. I)-I(,. Span. 

Y I h. Phaseo 1(15 I gar s . C tIt i vars;. Se lIt ion. ld: Yiu I d coimnotent s. 
Nicaragu.i.
 

Tweint -thirI r d beani ur . were 1;1it i'd It Caimpos Ai los (lq;atep e 
NIc;r;il'iitt) to evIliate' tLheir agro'nomic pol 'i-riitnce for future use . A 
randomi zedIco lp h 1'k 'id-sign cat ions was use d. The highestIti't wi th 5 ri-pI 
.'hiding ear. were A-2I, I'pala Rojo, and Rojo Nacional. The tallest var. 
were BAT- 295 and Roo 'ac itona!. 'pal a Rijo and BAI-340 s)Iowed the highest
iio. of pods/plant ;id ('piI loso , I A,V-340, BAT-789, Ex Rico :23, ani 
BAT-I138 tht highest no. oIf ;eeds/oiii. \'ar. C- 31, A-2 I, 11-46, and El 
Salvador-67 showed a I O-seed wt. ovet 20 g/10I ;cods . [CIAT] 

0)17 2 
2421 S(rI I-T li S SCI ,NCi:S AGRiON iIEl, 1i IBUIN't II. 1981. troupe ies 

I 6gum I neusi's. (LIegumes) . l Aniuel lujunbura.In Rapporit 1981 .
 

P1'. 1-12. tl.
 

Pliaseo I us vuI aris. CiIL ivars . QIds. YIhcI Plant(e ril Iasmu. t YIe Components. 

introductions. Re;istance. lNisiases and Iiathogi-ns. Iw;irf Ieans. Clillng
 
bua;i. Bturund i. 

lIiiormation Is ivin Ol hian var. trials itnlirundl during l81 , ev;iluitl Ing 
yild, vegetot I.'v cIcie, 7 of damaged .;eid, den.lit y ita harvt.st, no. of 
poids, and ties si ;icm to pests and ill saese; . Rvmllts arie presenlted in
tablie's. T[Mt "'Cill.'I V t.viW ' lt roIuced . Al 1 c lniing vat. from 
(.eubloiux weri!' u,Iu:Cpt ble i, in l so I ;,lil thusto'mosa ic ; were el Iminalted. 
In definite a . t tIa ; il different atIt., Kar ma I/2 imd liacol iCal irna 
(8010-1 20 and !(00-I 1)(0 .a..I; .1. , resp.) w're til most otitstandlhig; for 
higher ;iit . no acclit;ublt, var. wer fotund. Ii Nlt;so and Kisuii , vat. BAT 
317 and ix Rico 23 wire tihu most out stii'lng. On tilt'other hand, beins 
grow w ll li Rwi ra. Ilighe'st aV. ,vold!;were rugi; ited hv Dor6 dIiKl rundo 
Diacol Calimna, aid I ll Ii Withl11h 5, 15?1, and 151 kg/ha, resp. In a 
mil I locat Imla I tirIla I dwi var. ini , Mironwe , Rwira , andwith af :mosso 
Y,Isos I , tileIi e!;t vat. were I'or ii de K Itrndo and ,htin' Polnt I 11 (both
local), Iilit;Ial , AImillti ;ind (C;iIIma . In Mo so , hirves;ti-il bieans were of 
better qultlitv. BAT sil-totis ItrotmCIAT pree;nted littIe adaptation to 
Burundi;n cnulit loti,;. CIATI 

(1173 
24212 IN'ST1 I) SC IiNCtES AG NON0MIQI'FS IlU BiRUNI I. 1977. Groupe desIIT' 1'; 

I ImI IIe'sus . (l Iiput's). Ill Rapport innuel II llujiimbura.7 7 . 
pp.38,103-1(14. It. 

lulsiolus vul.arl ;. Ciripl;iu:n. CI n;it Ic reql iItremeni'ts. CiI, t Ivars. YIeIiIs. 
RaTniifa I I . Ivcino I ogy ova Iat I on. AdI;ipta tto . ilhtindI . 

66 

http:harvt.st


Data for 1977 are presented on hean var. improvement in ziF0xiiand Mosso,
regions In BurundI with high and intermed late air., r.,sp. Improveruit
iultiplicatlon of this crop will 

and 
not le continued ill KIsoi . In 0esse, a

min. yield of 700 kg/hi was obtained during the dry seasixix; tie "ax. vield
during the rainy season was 700 kg/hIt. Vtii. selection must be carried out 
durng the raiISly seaisoi to letortxixxe t01fril [ICe rustl.to Per Io'0tance of var.
I/2 (from tile Extreme Fast) and Bavo 104 is highlighted. Bayo 164 yielded

660 and 1040 kg/ha during tile rainy and dry seasons, resp. Selected and
Introdluced var. from Colomb fi were comp;lard f In Se rfer'ic soils. 
Furthermore, in Improved val. mixture wi,; obtained: 7 vati. of wore ox' 
erect growth habit , with an av. 

less 
vivld of 1l10 kg/ha. Five tons (if seeds 

were multiplied In black clayey, xerolerric, ;nd plinthonic soils. [CIAT] 

23313 INSTITUT IES SCIENCES A(;ROiNII.MIQITES Ill' RWANIA. 1981. livision des 
plantes vlvrieres. L.egum ineuses: haricot (Phaseolus vllaris L..).(livision ofl fIooI llints. i.eguies: bian-) . In . I:ompte rendu
des travaux Iu llNpartement Praductlon Vxpg6taI]x. tlibona. pp.3-10. Fr. 

Ilhaseol'is vulgarts. erxp l;lasm. 'lant intrduhctions. C,' 1vars. Adaptation.
Dwarf beans. Cliin ng beans. T''VCllIg',' Lv-al1itit lln Y it.ds. Rwanda. 

The activitiis of t h, Fod CI-op l) visin inl I"" tida il| ng 1981 I re
suimari zed, tc IiI Sluig Ie (', brei ni ands t lig, s tidy of cu l tora I
technlIiques . The leaun permpIas ix lai: (5.'4 vai ) receiVCe 160 var. trim the
rural cnvity Oxxti,'u antd ) fr wi aibrixail. fIn ,71vetllllg trials Ill Rlxxlinr, tile 
most outstatndtg f;1il v;ir. worte Ni 5), Ni 572, IRV.' 8, utin Ndimirakaguja
(oityieldinv g lia:if durfing : ;ea su .) tild for snaip leans, var. IreneI ,
Rail I1 , 'i I gree , rlxi, Na i1 Pr f n 'cessx C,, rdorx, Na li (:Olsei va, and iul iln
(oity ie l i ig :txa du r il tie I:st x;o'lxxuix ) . Treax men wi it vmancczelt 
1ntr-xi',id ields ix tw,rer hv "by-tl?. Va r. Xxtorii iln(] Richimond andios
outyit, ided t lie unxtrul iltrixig the 2 st'xit;iitS ill Reerui't. . lil Karaman, 3 var.
(StIrie), A turti , ;lii(i tix"yt) nityleldhud vai. 10 durin tl t- Is{ seasoti aindl
I varx. (Rai do 1C rxid ) fillring the 2nd,. 'Ia xv 'mi initxhig bean var. , among
theill (;tit 27 and Cfkxxr";, outyiv ded t ilt-e t l Cicti t tnll' oilthtaiaind others 
such stx Rlwertr, 1R, Nsuix'.ii i x tlthikox , ixll A ., lillo i'li out ilIled l l' Tiiy Ilt 
Iwe''re-e . I in R6x lla , c] itI lbi p, xx.;Ix. Silt , I ', l tIit'; W;xx tie mitost tilt s tanlig,
 
In Hw rer er ;xid F xitlixi xxi'. I' i'ir nt..'inur b l ialn lxxii ii;txi 
 vi r . 721 I . In

muIl ti I cx ltIinti I 't ,lllx'titl , t I l I s, vi I . I I showed 
 good adaptat ion,
fo11(,wed blxAc t otl t tu lliv ;'tlr 'xM ti 1:1 . Be; ViV I(I Were Ohlt ;IIietld Ii plIunILings

of 15-20 ft xl;/ix iln coit finxeus ritixi at 0. 3 x 0.. It txpiC Itigs .
 Te' 
I)e;In /xxxi it, I.v ;i oclx;t lIII wi noxi; itirodp 't iV'. A I. S-it p rop is en ough to
obtai it 4O17 IliIiCI. i Ix- n V I IelxIs; t he i- US pip gxxvU tlie btest x SxI{ is.
 
Phltxxs;; It xx;I r v i i i; Ix f t' i ; xIxII' lict f erI tit prod 'v vxilr teed x I in aireIIt p] I cait 

Inc Iildell . I C AT] 

0)175

2H I'2 INST I 'I'111' 1lI:; S 'I ENCES A(;ll)Ntl) I(I:S lU RWANDA. 
 1980. Cu Itures 

( Food vxrx 
Rwailda , 11x Ii:;ter v tde I xa rti('11 xire Ut de 1 ' IElevage. Prx jet Seviences 

v lvi Ieres . o lt;x) . In Raplprt Annue 1 I980. KIga II 

8eI xv tI nnie iep. 1- . Fr. 

I'ia sex it s viiI gaxr is. ;e rvip Iaxm. (: It Ivar.s. Aillx1 xitittix, . Y i ve Ild . Techno I gy 
eva I li t lIoi . wx'ixlxi . 

Informal Ion Is given (xxxi vsexxreh re ;uItl; dI iring 1980 (if 5 tul tIp Ica itolcente;'x (M utt'i, lliltix e , xxvxtitti , t tit tit , ailil lumlogtx) of varlutis crops
grown lin Rwandalxx Dling 'ixl] ieaison, bnush. tih Iexil vax'. Ciamarc'a yielded 
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983 kg/ha in Ruhunde (2300 m.a.s.!.), where drought affectd lataaf. 
Performance of var. 1/2, Melange Jaune, and Emma, and of tilebean/maize 
association, was outstanding in the region of Muyumbu (4 1400 m.a.s.l.). On
 
the other hand, 4 bean var. (1/2, Bataaf, Melange Jaune, and Mange Tout) 
yielded an av. of 1150 kg during the Ist season and 365 kg during the 2nd 
season, when drought problems were present. Bataaf yielded 505 kg/yr in a 
granitic soil region (Bumbogc, 1750 in.a.s.l.); Melonge Jaune yielded 128 kg 
in the same locality. luring the 1st season, a total of 6603 kg seed was 
disseminated or sold, and 14,048 kg during the 2nd; this Is enough seed to 
plant 230 ha (90 kg/li). Overall, legume yields Increased very little 
(luring 1980. [C1AT] 

0176 
23309 INSTITUT 1)ES SCIENCE'S ACRONOMIQUES 1)U RWANDA. 1980. Cultures 

vIvrIeres. (Food crops). in _ . Rapport Annuel 1979. Kigali, 
Rwanda, Minstere de I'Agriculture et de l'Elevage. Projet Semences 
Selectionnees. pp.1-7. Fr. 

P'haseolus vulgaris. ;ermplasm. Cultivars. Adaptation. Dwarf beans. Climbing 
beans. Yields. Propagation. Rwanda. 

Data are presented on the multiplication and dissemination of food crop 
seeds In Rwanda during 1978-79. In Ruhunde (2300 m.a.s.l.), climbing bean 
var. Cajamarca confirmed Its superiority in relation to bush var. Bataaf 
and Tnyumba (av. yields of 1420, 500, and 300 kg/ha, resp.). In Mutura 
(2300 s.a.s.1.), var. Cajamarca also showed an acceptable performance. In 
iluyujibu (+ 140) m.a.s.1.), var. 1/2 yielded 741 kg/ha and Intercropped with 
maize, complemented maize yields. In Mututu (+ 1400 ma.s.l.), strong 
rains affected crops of var. 1/2 and Bataaf (323 and 403 kg/ha, resp.). In 
Bumbogo (less than 1800 m.b.s.1.), hush var. did not show an acceptable 
performance. It was necessary to obtain seed again from tile best farmers' 
fields and from the InstItot des Sciences Agronomiqnes du Rwanda (100, 500, 
and 30(0 kg of var. hataaf, 54, and 1/2, resp.). Bean dissemination Is 
good: var. 1/2 (9283 kg seed), Bataaf (4210 kg), Cajamarca (4142 kg), 
Pliaseolus inultllerus (821) kg), and var. 54 (3875 kg). Beans occupy 186 ha 
(18% of total surface) and the 3rd place among the most important crops, 
after maize and soybean. [CIAT] 
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23306 INST1TIlT DES SCI ENCES AGRONOMI(IIES DU RWANI)A. 1978. legumineuses:
 

haricot (Plhaseolus vulgarls L..). (legumes: beans). In . Compte
 
rendu des travaux du D6partement Production Vegetale. Rubona. pp.1-13.
 
Fr.
 

l'haseolus vulgarls. (ermplasm. Cultivars. Dwarf beans. Climbing beans.
 
Yields. Adaptation. Selection. Rwanda.
 

Partial conclusions are presented on var. screening trials with bush, 
semicl1mbing, andI Himblng beaus in Rubona, Karama, and Rwerere (Rwanda) 
during 1978. There were 18 new Introductions from the rural areas and 8 
from the Federal Republic of Germany. The no. of var. In the 3 localities 
was, resp., 12, 0)O,and 20 (climbing), 47, 68, and 52 (semlclimbtng), and
 
47, 34, and 28 (bush,). In general scvei ng trials, the nos't outstanding 
bush var. were Ac toran, Nafin, Beau Port, an( Emllima(all outyleldtlg Bataaf). 
Among the climbing var. the most oitstandhing were Cisenyl I, Itayo 158, 
0688, Colorado, llayo, and 'suzulilrurushlako (var. 54 ar, control). Among tile 
semtclimbing var., N:euzumirurushako, N 7093, and Rwererv 11 outylelded the 
control Inyumba. Information is given oilthe presence of bacterial blight. 
in comparative trials var. (;senyl I and 2 his (climbing) were the most 
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outstanding. Maiter iI Is for ped igree selection were of no Interet. 
Relts of cuII iu ral trI I; (pI a loIng method wit II vat. ;xo and Wul ma,
comparlson of var. in pure and imii-ecstandls, liseof and ofproips) mltation
trials (IIack teglument of var. WuI ma) aIre summirlzed In tailIe form. 
AppI icat lUI of fung IcIdes Iiiren;sod seed v ield:; signi ficant ly. ICIAT] 
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23303 INST"I'lTH' DES SCt IEN(CES A(:RON0,)1tQI11:S 1) IWANIIA. 1977. Hlaricot. 

(Beans). I . Omilit e-rendu de:; t ravau i di I)Cpa r temett 
Prduct Imo Veget;i I.. Iulona. Il. I-1. Fr. 

iioseolis ;orpIl ;;iam. Cl Itvupii. va r;. )w rf benans. CI imlilg beans. 
Select ion. lTechiloigy villat In. Yields. Hwainda.il 

Pa II I oi I if!; i olan; ;Ire r e-;vn ltd nii o Ii, . w i f bealus it llRwanda hlir i;
1977. la ('(1liet ublimi, Rwerete!(iis In lilt Foramo;, midi include, rev,. , in

add it ion tl pol I i t v i tq no 0 n;pmutaut s, 97, 6i)), and 29 cI imb If, 1 van I ild 

volr i.]
ad45, 31, aild 2'8 bl ,h blin vor. t1 Rulilbon:i and lweirere there itt, 
rusp. , 24 i] 2 aT:) iii iblni var. l-r 1 I Tillorima I f (it I; gfven oi var. 

r,;revlllig trklI . 'l mos,t oult !;tmilldIn, cgI i lt) g vair. were Ny I raklbuye 
.loliiie, Milt;hil I , ! 1 1 ge ,;iluim, I i v.-en:', aild ime I....;ilvar. (Cior 6, 8,,I ). Ar;,,ng blii;h )lan; tht min i t ;i lIudg wole Isatailtf ;ond Rl e Coco aiid 
among t li ,(.;i I] jli , vair. A iic i i g) , in] lanI Nv Irar il ro. P stl Its ofcouspi rat i t I a Is ;Ir1 iii i Ia ,] ill t;IbIt;. Dlinlg tile lot s l ilatoalfont ,

(bush) outIvchhi d !;ixa (P' 0. WOi)aid filtuini, 
 the 2id !;sason, var. Emnma was
t he ,i1,;t. (l i n f;ti var. I;i!i ,vi :, (; env f I , layo I 58, ;ad] (;Ikoraouittvvlilhd ti- coi I'] vair. 54. Cont toli; tataf ritI 1/2 ;mintined their 
;uperiori Iv Il oith r t r a !- il l llilv]i] !,oils, IBayo I '), 709)93, Ama r Ilo 
1 9!, ord] I blilo11 we ie I1o1 outtt ;]il I ig .the ; t 11 fto,maIIo i ; fIveit onI Ii grve !;vl-ect iion i] coIlt ral; t rI II; g i i,I (Plantl d ;tci; pl ti lug method,


1il(, p!;) . ;p clIgi)s! io 0l 
 , ( Ti ill] I seed!,; I ti- Il reiiimwinle ld l or br -ush 
va r. Troi;ltmint; will 1 " /:'plants and I t)rci1i/4plnt!; were :upe rI or at 
tilt, ).0 lev, I . c'/ari il te u viltt it i'i i f 

lines outviile,ld 


til, i miuit iil I m , none of the 
tie (oit ril. IlII trIls wtI I iunglcildes, honle of theIreatmeiit ; outyielded ' ;e onltrealtc.d iontrol. [)url g tIhe I,!;tseason of 

H'76),var. CaIoanairca ronsiderablv ti)vielldid var. ;isi',y 12, (:isenyl 3, and 
IUruny nli I CIIAT] 
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23318 INSTI'T S NlES iNtM I IlE I) 1975.01i5 ISI A ;R i WANiA. Especes 
CilI t lvIi,,;. ilti ii1,lfeIUi;es: 1I;rIcot (1'i'l eiilu; vulgarls L.). (Cult ivated
spei(' i ,;. .eiii l hein,).ree,i: lIn . Rappoirt Aniue 1 1975. Ruliona. 
filp 2 1-34. Fr. 

PIllscol i vii_ i tir- . Platt flit l idict loin;. Cii]1t ivars. Gerniplu SuiTi. iidalptat 1(111.

91 iilIs. T(,i- l , 'ovjiln 
 t iii-. Selit tion. H ;flt I ng . Sliac Ing. I rr Igat Ion. 
Nil;111
(]I.
 

Jlliirimit !o {I; ,i ie 'ii xp rillmintati on w th liliti Is ri lulrin r Ig 1975.

El,-v.il v;a r . we Iv illit I i-l liiilub 14 V 
.{rllii Iltit .l !; illi., hl,;ih vol. , 

, l 
d lie iii i var. welr m Illtaitief l. Ill 

Sax; asii iig 40; cootrolI, vaIr. Enima was 
outtslillI ht . I i il;lm;Iwit )I v,;I. I I ;Ia; ol t ro I , viiir. Supe i1 n I, Naiis, 
RI lhilild i,W ldIl i , fli MaSng,- toi t, Ri I ad, I railh, an Rl] we out standl n1fg.I,toaf r 

]I l .- er v , pirlllii-t foil w;i; punor iil]var. Aituiroin , l ichmilond 
 Natho;, hluittyu,
;ll S oIl ,] were nitl!4t;i)diig. Aviiiig c 1 fill)lug V I . , lavo 158, C Is-e;(nyi ,; I Pa ral , i-luI loge Fli;tbi It,- il d Fitr I inig ITol we ri M]ritpr I(or. e;oI t s iff 
ciitplliralt i %v t r I;iI, ; ;IIv ;ililllzid, li must outstandi ng var. bei ,lg]lblado
 
rado , .1-hlI ;ingie Illml' I , and 70)4 , whlich oityle ded tiii -ont roi axa 
atld 

WImii. Ii'.' Ivyi1i ];k, ;4liil %r;Ii u.{ tlvlivms, none of Ltie var. citylelded the 
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controls I /:' at.d (I t'o I1'H. Informat ion i; given ;i pedigree selection 
trials, culturl! trial (planting (Iv;it ty, fungicides, irrigation), and 

inutit lol t rfa; I 1 th, black tegutetit of var. Wuilm, carried out with 

differe'nt do;s of F'I.S. (CIAT] 

(1(8(1"'34 ~~>llE ZI- r:i'' .~ss 1973. iLegrimineuuses:~l: l'RAO 
2 1 INSiTI'Il'T IDFS SCIEN:CE'S A(;RONOM.IlQII'S DI) 'W ;A . 19b.]Ag m ne s 

j, L. beans). .
 

Annu'] 1017 1. 1)T)I pp.h '-( Fol 


hatricot (IVlhlco i1; tlJLris (legutl;: In Rapport 
Cr. 

lla);)')lo ; Lvli g |rI . (ICv ill;ml . Pl;nt I nltroduct t ll!;. CuIt ivstrs. Irrigation. 
Itrought . Dwarl b,mt:. C itmbilng be.;. Adapt at ion. Yi'ldl;. HllWaid;. 

i'en ao; I ll EIPV-ll l . werelInor;;at ion i!, I l i.1l il. )l;l (K111+litt , Ig0i'i. e 

tilt roldml/' d i tOo th cl ] 1- t ion of 1 i)0 . I [ I l !;Ic'T')linl, t ills, With bliSh 

he) ,.I t t' i; :S.i;x , I)'. 1 1, ;ti11 ]litta;itI,I i v~i . wct ret;lled I in b(lnoia, 

ullt] 8 vair. itud ll w o 1iir relip.) I n Faa;it,';itv;i ;,In ](, lilt iv wi ailt] mi t It atilon), 
I') Vill. it; -I" ''l')-i .T In Plibll' ta.5 v.;ir. prtse))ti'1 acceptall ItOleranICe to 

: .;it !; , rt5),bul;'e Salaniailltl, h litl)) la pIlas I I it t to Ii ;t iti (-llIa Ny i , G;ande 

an11d Avltlhado. it ( mtIp at 'ii I ri-il!, wil lnld 141 h iit props, viat. SG 411, 

1i,471, Amrs l 11h IP)6, -ild Vt. I tworeI' ( ' !i, ; ot I t a ildIlig. It ((Werere, 

vatoul ,oil-. mit ie'Idcd Ii)tlaI , atmmi the-m Wlults;, SG 44, ;illt] Amarillo 150 

liolM;lioll i!; V°I II 1) eidl ,ree I'l t it is ' of prop.s, litd mtuLatI on of 
the+black tteguriemP ,)f %,ir t- tl. IC:IA1I' 

24195 I" T 'IIT li: . 5 :. tI (Ai'.t(t11;i .l-I Il':; )1 IkSA IA.lMN 197(i , Kar an : lere 

SI !;oli . (1:as fIs : I i t;t cr1in) hg s;easotu. int . Rapport Annuel 

197(0. liona. pp. (i1-Y(). Fr., Illu;. 

llh'iscolus vulltii . i,,rilplv;it. Ciii t ivar,; . Adaptat ion. Yields. Rwanda. 

A list i ; pr eti 'ld (,f %Var. planted f it a yrrecning trial carried out during 

tite ]II (f, Vil .) 2tul 5 v pl Irt on; F:arama,ald 0 %,;i .) ti si; it Rwanda, 

durln; 19701. Colivlal s;oll frotm lakf 1.iI mb i ard ti'ni the dry valley of 

II;i;i W i! itui l . RV', I i;i refi i ( 1t led Itt Ilel Io0 mi. Ii ;irlTt ,ters ev;Ia l i ted 

1CVa';; I ol lIo'!.': av. ytull (' rvpI lcat 11ti!;), plant itg, t-stabIl Ihment , 
t l i t' InIg, (o1 ll r ; ilma , V I rgl ;it(iI'ct I diat ' , Iength groWtih, h;i vi;t aniid of 

cycle. 'Il e (-lit tl Iw i! I l ':i ( (0 .4,4 kg/plot) Ior t lie 1st season and 

il(' co;t Ilo)ll) t ivI Var. W!a In. 78) (1.0)08 kg/plot ). In the 21Idi seaion, 

mixt-d Ni.(o I waI . itl, ct (Ior ito t it. (a h's, v;ar. Wu mlt; being tie most 
,,ut !;t ;miniqn ( I . I V, ':);ipI ot. C IArl 

Dl IH:
23 32 INS;Ti'I' ;NATIONPA1.INW'l I 'HOIF AW MIQIUEI" n'i COiNCO IIEI.(E. 1962. 

C(iilitrev; Vivrll' , : hl ic t . (Foodli (-cops: beats) . In. Rapport 

Atnl e l I l ru.ii I l-!. pp.1 I-'. 

h'liasoillt; viIE"' sj.".. Clt ivar:s. Gurtpl tt.itm. Yields. Technology evaluation. 
li + ' hi; (l '' lt'llasc;, PWalldal. 

s t t l;itt s rll'. t ('l' cml iti'id Ill K;irita, liwaiida. dhruring 19(i2. Bean var. 
Mixed 0' 1; W ; i 'tficailitly supir (1 0.01) Color;ado,or ( to Batlaf, 

WuiI viah, ll (I C IItt t Itlll, . In tit' oIirt allaIysI s, vair. (Ciarent Io , Wu Imat 

Ca.iitit l)i , ald C,Iorao (I w e- tlt oItI lV sF upIi' Ior (I' = 0 .1i) to 1ixed exIco, 

Itatilaa f , itlI Bavo). C lnc trnttg i e ,ll mu I ti til (i't1 on, I elIids were low 

( l 0-17W'i kg/lia) (fill to CXl- e;s r in. i-il t'v it fill vIolev t i'haise .ul s cocc Ineut 
seed we; It11 i)l1 ;ltll 'beki-pt i'iC al , of Itei r riut;t IcIty andwetc i'ld willi high 

ye1)00IIs .ind 160)11 ll a resp.). I 'i , 
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24 187 INSTI ;Al	IONAI I.' i:Hi'I'l A(;IONtItI, I II' EIL.E. 1958. 
gl itil-s 'l (Annex ibeatis: 

'I '(IT 	 1W CONGO 
An et'xvhitcot i-i: tiiI !,ti1I's t';si i . .1'. t u 
. lt lo i, ,liti t[ll; ill C.F.l..). it Ilpport Antittel 1 9511.if 	 ___. 

fit l'Zaire, St ill , ,- tliigi. pp.7-Il. t:r. 

,

Phlseo; u s~lk'ill'gaii i .	 i;c_i'wrrpl,i.i. (i~ lt i'virs. Adaplltaitfolil. Yields;. Pa;];ltibli til;y 

It,l'ttlii 1 't,' t ;i ti'tt. /;t itl. 

RUSIIIll tllL ilit1 'l ofd-I i (.lll !(.lri with durling' 19)58' Illflt. " V 	 ons ; 1- ,1 outl hcilll 

ilt llCc ii ti 'I ,,1 [i Il :ll1 liti, ' id I, 1 d il ! , ril'nllb l,IiC: 11 i 	 hlovtti 
!titltlai't ii t -l;ii ' ib bi- , ll i lit hI l, 

;Ill, 4i . 11 it: _______ I t I ] tJ, 8t07 Z1 ii' it itt tI
 

o , 	 , i i ' li li U- lt it) ai t 
0 I lt . 17;1 1' 

I.. i. I-. ll lItc (I. 1
.111,lId r],ll - i t' , l i tll t It' C v C Ic , v ;l11l 

oIg;lit 'llopI t "I.qtl 'l I i t , v Ii. -%;i ;i t ' )lt!et I I v 'tc locaI lty.
 

I tillIoV;iI. rI I 7! ;Cti l Il'oinduotl , 02i ,
lit I I ii lIt- I lt with, ' l, 

c I l;idt, l l i 1 , I Ili..,andt a I v vId 	 556,71;I ,. i iilt I /i.,', *', 1400 , 1 
3 i llf, 1 ' T-;:, , l J l i , Willf 7 1., , ., , li 1 I :g / hit i-,ctl°. I(;1A ' , 


hl 84
 

24,1 il I I l, 'I I'D~ I AC Il.ONW I'lQ/ I. ON; fi ,'.(;I. 
IN!" I II l ,':,'Vl :;,A iltl I , 1WI {3it 1958 . 

iIfII Ic I ; . llt I ~.. . 11 -l t{il iliiI4' I 0i')F Z#;IIIL''fi ii , ) 111 .. . IAI" I . t I il 1 

dh" M ll Illll l . . , 8- . T'I ._1~ t, 


l'h1Z'2j{v~lll f!'iT. r,'mpll;,r. C'ult ivaris. .Sclt tioni. Dlw~irf beansii.. C]linmbing
 

itli . I I . I'vll fi l. I re,.
_IT, I, 1!; 1LL<!i11"_] . 1,t . (k h l lo lty (-,'il Illl 7..a 

IlitlilII 11 DT,1 Ir , , d l<, d l . ll' ,L,!_i .,e !:or ! va I. it ri' t m o Iu vul iri__. c oI ci Iiln
 
< 


'v , Il I 1l.] 1 , , i ',. 11 i l~~ tt vt, !*,Ik w. -I I- o~ldiut t t'd w I t bus
I 'm I I tI IT 

and I i mi:t, v.,. i 0 1 ilhe ttit i"11, . ,,(-;117 ;I '.t''.illf 1 ;* 7',lilT" ThotI rust~l 

aI;ll 1(c tW II Iht, tI ' 1ccl'II w.,I!, t ,w i I :ll,Id ; c 1 ( 1. l dii ,, t -1 I'k .!;llt illw('v to( 

1i1 !, i -	 l ''I d ti Ilit ( I l ' .,t ' Il~lt It-,1 ]Illd~l] l l lA i l I l 	 lt 1.1; I ,'-I
 

I-I I i ll I'ed %'i 	 .c] .,'. 1 (\'d ' 1' I'v d I tm . I I . (: iI l - 1q t lht' i' ,1 ,, i l~l t ;Inld s 

11 , td oh t f i , , - I . I t ! !, liy), )1 o fpo !;! t , I 1, %\ [li fi I llu] tim ,I, I I i , t s; l l t ItI ItiInI Ii, I-I I, I :Ait i II '4 * I o tIll , :. I it h e o l Ia it AT Iiip1 iit u-i, I Zttt titidc i : 
I l ' ,; Inl ; -Jc l tid d V I . filo0 3111ii,a k' . oiI ' ". x[II I I'I." ! il I t 'IIrp c hus l val 

1" 11 it t l ;i, . ',,/ 7 +7, I I 7 1' ? P i it1 ?, taw~iI ka , mid fill. 17 ;lind 
c'] Id i I ; ~ ll! ]fli)l" , hl ,]" ,N we t Pu h lli lg ~i P 

VC Cl. I llt, N I li, } l I-it11 tlll 1.1 i t- I Ifli Ill' 

I ll' ii i I a Anllzlbun ;ill(] .
 

t!i w ~ om,It t fI ill); anldi -mll v l r .
 

;Ihe ') 'tlt1.'i qli .'II itl ' It11 itill lI o 1: HO T ( It0Ct i MIi
, "I " I (h th [:li~ ,at In I , . I'rI !;V. 

i"  

24 164 1 NS ' ;, I (1!;AI. Plllt I 1'i'l'it A\r; P 1 111lU G 0 I1:'1 1I)')7 .
l ;; I I I I 	 1)1' C 0! 1 GF. 

ot (l,.i, .) I R 1,p olr t iii I c11;11f I lI I Ali I 1 7 . Z.;tiieu , S t;itilloIi '( 

I;l',~; ir 	 l i
l I,:;'}_j,) I~(Iul.dtlli~i ,; m i~l Tccl-o y U~ 

i a 


Ill ,X,;i I , ;lll viii. ! '11l1,111 if, I i l 'll 


Ill ;I t I i'lI ],llilt~ ,I t if,, I{ tIho S;~t tf ill Z~ i I ill ]Nt'r. 11)~r ;111(1 iliVLtA td 

v I !t>,, ca I }.Illm , ;jt~ II ll ;[Tlt lt 'i (()2:1,I 

H,94', 7 18 , )ll cl 11 11 (600)(,;id,I ll l Ii '; .) mlit,'ichl, t v.,,. 11), 11 /1, anld 40 

1,7'), andl ,+<{ Itflthil, i.; . . 'h lt 7 v;ir., h ,t'-(ilwr with ]PA01,l PAMI , IH 27, 

II 1, il I 1, I Cl 

, 


Iillt l kl i , i, 11l:/., 11 Midl Z;iiii, f0 l 1111t ilt' lt'l' jl li lllj~int('( 

1Wl)"), -4''!( toit) Ill., . ,, dI'v, I ] .('t foil .a;tl ;l!;o I. ; Ill~lkhed olta ln freslh 

flii t- ivv i I h I I Ill.uvld t.r 'tll ' l,p', l fia lsl anld lot co'll- v l~ti il. ;i Ilid 

com~p.lII;il -t. I %Ir. ~r. I, , d l wi I, tl titol 1 1tI , , v IIit I 1 1l~ 1II ,ll 'S ,II iitl -1 4 , a ld ItItl 

40(\,l dc't.( ! .'' ]lw )l , *tvwl, oitf,, Wi;'8 l, midll 705 kl/lila, ltc,pl. [C IAT 1 
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2/ 185 INSlrTI' NATIIfAl, (lll'l(61, l'UR ILihL'I.:' A;8u )MlHI-E lit C)N(; lil:Il;h. 1957.
Ilarii:ts,. (leati;) ii . <;ipptirtAnnitil 
 1957. Zaire, Station de
M11 1111)"l, Ill. 51-61'. Fr. 

ILElisen)lu;
v\ t-ii-.;, armplia1 . ll 1 :iztl vali . Se1ect Ion. Dwarf lians. C] ml,ibib(e;Itls.YleIdl,. "t(" 
oi , ' Valuat ion. Adtaptaltion. Zaire. 

I1ftirlsit
Ion Ik ,jvii .it t It- . Iasi-lI , v I] jlli-!; v,:r col I(i t In, s;-ret lng
trials with lus:h ,rid cl1 tH t var. (Iit I vhI (d. iar I I n.css, andI/or
0rga illIp r ( 'Ila ;i' (I I:ti !; , ' i,, !,4 , t I i , nait z'; I it i( a rt i II aIhivhrIik;, anil liti; I itt,i ; iktril te-d it the !!lt lirtii Stittlon, Zaire, diring19"1. H !",.h.,t lot] (it V.1r. Ihundu nipa rt-mlt i. Aqlmng the(.moi,ti;at+,t , t Ivt 

lIt;tat iIn
l 'a"l in H it.vioi ; i I] were S.C. 44 aid lCil llit iii. VaI.
 

B;ia ( (I Io 1" I , h1 M , 11v ii1' v- IIl .- , ,t- d( !,.1)lt. was'v(I; mit !;taldIti fior
1 


i t !;vI'.nd 1?.I) + ,1 t) il '. i- -I' I it';!. Iit loit;h 'at; sic iet itI g trial s whe re1) 1 and it vilr. .,'i- eltil ehi . A r-vent-t I tll it tij('k l;; rep,.Ist tirel thatyea r. Va I . Nv ra IIr.-t.,,Amiibt'1) (t 0 le is;-id aii, 'ntrt I), and lishirt wereChW.i n I TTltll I I] I l; v,.i .Hi ) I tI niott lite -n IVivo evaltiat v (ti t -le'reetIl ,
CrIo ,. l(I, l irtl , I, i+ rntn ,- it wiIm a %. i liihi, Nsoun it |F[uu (] 

I' I sioma . t t hv-;v i It !;- v;l* . Ib iiiii Iii l I !;ts It wi ; rec't lltiiilil tol ;vi'rilim;it i. .m Ixti - i a;vl-'t(t viii. wihiih haI irovei t) he c learly
ijer ii to I ira' I i vuiuat I ltin i, liiI it6 I l , !;ifi I vtI : hndo , andCo:, 1AT 1Ior;,do,. 11: 


')187
11'lltrl 1' !')IT4/18 4 1 NS NA+II(INIA I ' I"II'D 1: A(; RONOM,IQUE' I)V (ON()l;((Id:LGi. 19 16. 
HI ('I! . ( leti I1 1 Raippi rt Antlie I I W)6 . 7a I re, Stat 1iir'de 

I ingli . pp1. I -. ). I:l. 

i'h;seI Io, vIi IaL_Iair . 'It'la!;m . 'liih" ,logi isa . ivars.1 lnat lo (:tilt Adai)ita
tiot. I-l Ir it . I'rls r1ni. ,,li I ri. 

lilt [Ii Hi', - d, h',l,. e. l I- t lImi ' lI It i'iil; viir. t rial ; wereh itl

( lit Ii I .it tIi! ,i ;t,it /;lift. lI Itv- it ,hI
!i imI, ri-.we rv 1i t roiltnel.
 

In ''rp; ,I t ' i , r pi t t
<+tlt-+ . ! , 1,]t' r ,t 
iii, II - ( .

( !!. . l, ii iliI( ( tl.C i t,n '. , Initnwt- reto= 1hundt, Iblun~do !;h(owtd 1 h{lt'I 

lm,, 1 1 it It i t I I ' t llt 1ihl v t t itl. M h h . n all c I I m 1nat( r'
I-E l WI t 1 h , r..it v. 11111 1P; , n(",, V . h l+l 10XIC0' it [ II, s] WenI,I.t.'I v-i-I, I i ,Io'(nd 

d. itIi i l I Ii t 1,,,/Ilnm ( mli /ha (IdI t i )n IIIt,i l ;itt, ki- , h% t 1, . mlI ca/inot a rovc t heh1 if1, 111 ;I d tlt il Inca I 
/iuf ;;-,... ,, ,1II , h.-,,- Iv( i , ittI f11+ ;andl't IfII cI ltlI, i11( if]h)hr I (is 

1v, coltitlI ll, 1,. 'IIitI .a€,iI,r i . (,it t inlhit It I I]ImI, I +JAmllho , K ill Iu i 11, B I t a I C., 
"V ilmiI,V'.'I untyll, I"h w1l;1, !': -]K:i.;Iha , ,.1,1 F;al,;lI 16. 1| v tllltmarI il(l, It w,'as
('o1('] h .' 1 It I thw.. '...., "ir. .,I ,I'I , 
 1 i(I liHt t vl th l t ht1;1'11IlJa ii Xtljru:, byI) 

eliticie. I~I 

il+th-c iii ,Iii l-it ltIi t i hv n;io t ii hong i y seasmlt i; ii 1956 t (itIr.
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Il1V ia- .i Sta utll1, Z; it. 11 , i'l)npet it lon t rial with i( va r. , (krCo raatl C lus itt itckIk d laIv;li' md pods,;; thui d|i ;t',;l; w;i; mut(,v .- Ii nInds.VetC 
cI ;ii'ed iiuri liii 1) i i r lti JireiL, i 1 g i'" 7 ;e ailsol ld y it'i ld; were very low.
liack-suc_.d'd var. II 1' (i lacI'k Scxi Ill) w;a:s tilt, Ir st rc)is; tait 1tt tilt, di lewse

;o'd tile mio's p1uliii't iv- lg 'f( ). I o ;t-ctcd udrv ! ld/arca). llurin, the
prolo ged dtr !it;a;-), ItI, ,Mt v Clay ,s ilsig I dlifferetnt expt:I. diesi gns,
the hi,t hI;itk-!;VId-i, Vat. Wec If 4 (I10.5, 11.1, and 14.2 kg/ai a), 1i 12 
(I ,.7 , 1'.9. , ilu ll . h k) '/ai.i), and 1 I (( A.'2, 1).1 ;ind 14.I kg/ar Ia); tlt!
btst W tit,-,, t ,i(tl , . wa; ii 4) (Ii.), 8.9, ant 1,. I kg/arca). ill- bestSi,],t-i- 1 I W'. I-tiiutl.r i,- Wt . 1V al I ns/ laiit thian :)) g) and. ILta I ti' i (oiire' 

the no. o) hlt/pl,.l (r.,re- thanI I l I,,h). [ IATI]
 

?,) IN'ST']I'l"I N;AdH)NAI, i I'l:r F.I:I')A ;I(.N()1)ZQIF l ' CO(N(GO IfE G.CI: 9 5 

)'Ii I i n,,ullg l 1-6 . F~t.
it~,. ~ ~ ~ I 81i 

I I _'_ t- . ')llw,_;vI.IJLi, (ultiv;,)r!1. Tec(hn,lo)gy uValuatfll . Selcvtion.
I it ahri t lu. ,.t it-i n). i . ititi Ain mi of '/ai t v, au d 

Ill l l111t1) ' 'i ' ll l ; l l i I.* lZiI t't' .el 'llI I) rf.lw;i-lr Ill addd 

t a'. t l (. 1 ]a q, I t ,1 , 1a.1 e1,1 y )I ll it , Iv.% . halv I rt I, I (i na;ric ; . 
r c 
])Ill'Ill) 
? vtilll'(i l' 

tht(' 
t I .

, 
S(i)
'11 

a l' .rcI et IIo l to~lt !,Ud! ll (If 19110,c) It 
V.'l I. "Crt.'l 'd wiq,;,lth Iti, '('lt I., I \V;t Ii'l V'a ',imda,' whic'h w,' i itercropp)(d 

'A".I1. .) it t h4111 il) ' Xliii v I'I.1l. %,I I I) i( ll i ll I, ev,,..I t .1,; ,l 'I ,. lwl,: ? l i-'i) i') t.ll K b,, ,c nd ' i ii:':' plh.o;co I , vaI). 11,111du and Wuilin-
I,' Ill' tilt,' T:., ! ('l ![ l] ] ; (WVI ) ii (Ild l~ )' t ) l't;Ill t!, obl ltn d dhu r-ing 
ti,c .,Til/( ! , I,,,; ( I I~t)(P, 

) 
I ]. ) illi 1,111, 1ul(i, i l ~ ~ ; m Vi.;:fa~ Vaigatndal are( 

ti t I ' W'Itl Il I]'l i I l-;t ) .i'ad julfil l i! ,t I I I ,,-w.(ilt ' ]/. [IltlIldi , :mitf ilhv ii;l it'tlodiii var. ' int, ."o; fil Fa uri'.HI, va rI. Wit1I 1[ma; an Inl
VI -;I I .~ w .hun ,i I ! .:.1~ . V';LrI. V.itIl~ 'I ,Hl]I N l li llho), I l andI nlkOOS
lIlI :,c. I'p)t Ird IIlh 11. 1 %, ,;1 W i~i,tll ) 11hm id , mrd M :)If) rcct()olmiendcd2( for)]

Mil ;I I .t I I 170 1
) 

V t~st I' i,,J II'l I)t it:i:" 1)1;11)t itl))' dLtt c .',1!; h tf)lln . IC IAT' 

:'.141#,( 1 ;, I' II' ::,\ I oNA,'I. I ('l I 1)lll A(PO W 1 I'f. Ilw .It) III COPNGOItEL),,(;I.. 1951).
11.11i1  1 1;( h ,- p, ) . ! : .. ..... . 1 ,l1,1 t, I I (A ,tAlli'lle I S. a t I oil det 
*;t11 ,1 . l l l .: .. 4 - 111, 

v)LI:I'!I I' ',! i:,llI~'rI , .1 I I ,v.I I)w I I' bt;llw: I'it'll1u> local;in..
clt" ( I * v l . l i , '(, ) , I io,) . 'i, Ml .- , ,,, , j L , ,:L j ? l ' ' , 

!), it, Tih' d;' 111c'1;I ll, ' 'l , ( Itil i:'.i lll l". I'i.1]1 WI l t ' l! 11 ;11141 1 1 )1lb il, t,'Va II 
iarr I .d (,u t t h,. NdIll,!I,)i (, ,t it 7it( ,iIIc (fil ling 1 16 "r- ')0, lIn ;- 11"1:11 With

I'l'ud11 % ,;. '' ]Iv F:,4 ' 1l I' l ",lI id thIt , tit ro I ( Wf)), v,". 4, ,)!) k g ha ) .
I: P))I I g, t '.)I )w 'vd ;I- I "lli) d I i ( Ilivh fri) H . 1(;'ht- l,-t ic'a] vil d , wi,re

31H , .165(), . lg) l'0.,"), I 1.1, ;Ind I:'i 
 lVg/h1.1 1('c I ~va Fsl] I , Muhlhot a ) 
A; lwvI ,;j IFI 17)lr~bl "I II,' Imulld I I I ln( : "',[l g o ) I-, ,c . IN I t: t r Ia I I ; b~e ing
 
(;ti )i-I (till w illh I'hliw -,o)lo!: . c, I n_e wl; va r. 11: 1AT I 

, 


olil 
:14t18 1 1INS1 I III]"' V1 1( 1 ()I'R I. 1:1,T1)m.:F l, 1Ifit r II (,l . ( hIvalIIs ) I AGR().'. ,10ITl'l: 111' CON((i BE'IA;1: 1.t Rallpport ,Ax1m11H 1954f. 7,*lit(,) Station19 _57.(te 

1111co'c.oI -i V.ill it i,. (;plirq) lic;))l. C1 It iv IrI., . l lin I ft 'odluct foils,. Yields.
'I(-'hilt) , 7 v -va I.i l ,t.)ll M.l tI II]it I on . Z;, Ire.. 
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A I st (I Te:iI viI. ,I I liIitId I 1 19 5', I r 01 the i Stl] h, Z;'aIre, ii;tiS" li 
llL ell; ) It I !; (I o111 - I ,iHt ( ;s(I of11r e i t11 Im Iri g I ,vvlt t ive,' ( li t I ll; I na |I. itra I hyhir I 

Ndlh z i ll] tl ' anld flit (.1valet~i se r t r la I s;. Y|I v lI a va . ) mIn a I ' t tllli, 	 I(Ia d 

ntr IIIll 's ; I[ .7 v, r'. I I.. e'il 11t. 't'd (l't Intig t liv Ist f ltI o t lit' til I ly 
SU;l+I~; l V , tI 111 J I hlH lh 11 1!; I IItrI I I. 'I" it-h I u l' tit I lll yl,' V lI]'. Ctl rll L I llt, (8 17)~I 
oc''l, fell I !t pi T I' in ,,'It , /p'l ;Itnld pe i p1 an I. 11.98 RIitlloli, tI. I. ? Iuk li1,

Mwetna c . a .ngv' tiL o IFanld 11. 10.0 I J',I W. I I T( i V! t -1I itt I I r . ])iI I II, hu 2nd ha I I 

rk /i11N, li'leg v ,iI . 'wer ev; t id(I ) ('htvvir, t 'IiiSr('Ii 7ik i Ill- I Ii 7l1 ito 
7h ailtjt e .I l lt In it i t. t lIIIa , t tltro] ib bi yeildd%.11. sm 2476 
k hg bv 'il) , 'llv v 'lIcd hiv llt oIiir i d' , AI,,t,1 I t11 liT ii il a l t''I io ther 
t r I7i t I%,.Ir .II ill I adl 1 (llAl r MltIn'll 7 Ilt v Itd 'I I It t icnt r4 .

L
Prt'iiil I ShiI 1 .) I tl mc. l Ihod ri Ii1, i 1 ; r i'tl7. i, S atit atnd
Ialli r Wk.ItC. I tt I l uin Ii''ul, ',f l l, .1Tiii,nl t I tl !;v I cr.eI ,. IIgt
(ilit ural ;fI1 d all it II , i~i I I'bf f ', I ; 1) 1 , .l- tn . Mass ; 	

ol 
Hv l v ( It() l ITWas dom.t 

' -v w ithII va I . Iu i . l'1t i ' l'l i , I I tl tilt i l ,usi (mdi [t'; I l I ; Initt I 	 If 

iltis,'il I "t II' t. i liii thI-li. i I m, t 'wI I v'n I tne uIvtn. It lc il1Ji ; .llnd thIf Il I I w tit ill I: I , II. , i 	 imaI t, t Imptw rtI t thanI thV ;litI. I[CIAT I' 

.14180 1 N I '; I'Ill I NAI (i! ,[f P W I'I 'I I I'lI I AGR NI (,wI I. I) II tcor(;o III- ,(;Fr. 195."3. 
Ilit II'(,It+ l]~ti-. _Il .. .... . ~ , pp], I Ant1wI I ) 'I. 7aIlre., Sgt IL Ih 'i itl 
MiltI , il . p I -. ' P - .1.1 + r 

t I Ili . 'Y'iv I (Is. pu!',i+I in ' . Oph Ioll;i 'i j .pp "'_+L I . S . I ',' ll. Za 1 ,rv.. 

Po I IiW ll 19 ', %.it iIt,, I 1 it.11! , ,wr t, (';)IrI i tilt ('11l w I th11 (I crops , Itvati.
 
Ill(t ]lodc I, .it ItIl l ~lIlill, , . v~ r. mut t-
'!t~ l 1t Zaii1 lit'ill .v l]irt ioln l [ it I ned 
at IhIlv I I ,i't t~iml "!t zlw w,'' h 10. v ,I. . 1llt I...I'l l I I I w ;. Co'.t I ~a t I vt I l.I' I Is I ', 11t 

thp iri it il II .'', I li[ -, vltn t Itu'lul t'Te t 1,l b nllg .itl ed o tile oflit!rilttl. 
h11i d , I I I I I, , IIf ;old a , J ,f 0t' llii, ) j'hasco] I,show,'d I h~it -,I , h 1tl). Itip hI;, .1 1l Iv, 'I i t I, but - Ilo wl; 	 I ~ I -;tilt Vlftvc'L. C o;l, II 
,oldt trut't hodt +, : I .,-v ..... l m !, ; ('. it,< II l++,lI cI'] I d ; A, I V 1 11 anll 	 d explt: I . 

+(t t'hl (Ill- ,t?: . I i i+ld II.., d . 111 ,I t 1II1 '1 1 1de~I * tt(. t , ui ngitk vaii- ous
 
ci', I iual V. I i l t Itlm;I , NaI tin t(lo i.:Itlnlh , 'Iwascolll Iuded
I.,wH+ .,t .l y. I I It, ; 1, anid It 

thtI l. v ,pt I . p]h t ! it ;I r ]I t t ho I (It.I" rotw toll I , f;Ittde .
r'll; it lot u 

IlnlI o I llf v i~t II I- k ; , ITl lI If , t- impr ovetd 1), its I tn, I-to "I- row 
 1) 1+ otLs 
t x 1, 1 lti g h I t,hrI ,'ValI, Ibundult htviIdl'd tlilt, s;e Ivct fill anld wasl+ rec~ommlendedl 

I t r mtult fill ic'al (on I itl t-i tn~it ivv., , I rotnment. I ATr 

+ I'.1N; I I I"I ;AV II ,":A I I ,U I I!.I'JIIDE At;II!NI)M.IQU.E DUI COIN(GOBl CE'l.;.. 1947. 
llar I cot+, l) IIn . Raijpport ,Aimue~l 19117. Za Ire, Sta't loll de 

, hl l ' . 1,[1.14 - 1I<,. ['I. 

thl,_l__I. ; t~E Il'j? . ( I c r v l! ,I il. I tilt tvoi'+!:. "TVt,I Iino Itof; y 	 evit N attion. A dat, I 
t I Oln. I JO+J,, l.il~alia ,t,1 il . ;'1i 1rU.. 

]li 'i ' i~it I'mi I -: l# i v. 1, [1 t11- I I)>I c('I I Ili it l hm w litI l'lC,c Is- , and oil bea;in 
vni l lll t i I I i iTiold v.,11 . t I Lik (aI iold -uti t ii t (-t Muluih )nl, .Si att1it '11l, Zil I're,

' 
,f til"n l /,, . , ,I + t IiI 1: ,tlvI~l II Im V;lI . !;v, I ,c't Ioi , (0 hus+h valr. . w4 re 
mliltI 1p ,1 d . Ill -1 1VI i 1%l'it I VI. I i t I I In .1 111(It IIrtCV I uSIl)V 111illt V I ot .sweet 
pI-t ait " , .l. -' 1 1,h 1 i1 h~ v Il o i sll!I v anld anl aIt I aclk o'f mv! ill %' 
pli~' l.! 1 w.I:- to ,!;rI vtd . 1T ;ll l tI wt t I I I w Ith1 12 v r . , tlhe lpus t alttacl ked 
;a lritl!;t ail \II ,I. I ktcw I . I 1t! 1 lv+ilded'l ail I 1,1o t,, I; %'ilr, I-IVt Its;, I t; nllaZal, 

Ac'~ ' it T11 ; Wi, q rt11 Vi I l- ili ('v,. ItC I TMmv i . ;1 O~l ,.ldi ,11V1 I fVS t1i]H 
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0194 
?3311 I.- MARCIIAND, M.G. 1979. Phaseolus vulgaris. Genhlloux, Belgique,

Facult6 des Sciences Agronomiques de l'Etat. 13p. Fr. 

Phaseolus vulgarls. ;erntplasm. CuIt ie;irs. Dwarf be;ins. Climbing beans. 
Cuiltivation. Experiment design. Rwanda. 

G;enera I data are presentedoil Phau;eolus slip. i1 Rwanda , especially P. 
vulgarls. A list is; intluded of cv. and data on vield and characteristics 
of s;ome of them. Indetermin;ite bush types are used more in Kivu (Rlwanda)
and Burundi. tUnder very favrable col) .t ions (rich lowlands of Bugoye with 
volcanic ashes), the growth habit be'omoa cl imbing. In thi mountains of
CembIloti (1l0-,glum) ;ill thait ndht 'ininare formsof i are climbing. The most 
outstanding cv. are 21, 2, and 273 from China, CIAT series 55') through
572, and 2 traditional Col omb fan cv. , i18 and 645 (for high a It.).
]echnI ctlI recovimc idat Ion O)n the crop are anoxed , regard ing (I) 

mu t iplit cation during the leI iadof c Ifmatov adaptation, (2) soil se ect ion, 
(3) plant ing pract ices, (4) obs;ervat ions on resistance. letal ledinformatLon I:; given tn expt I. techniques and their variation factors. 
[CIAr! 

0195
24179 i.E ,IAR(:IiAND, M.G.; VAN i)AITI, E. 1952. Ilaricots (i'haseolus spp.).

Illeans (Phaescolus ipp.)]. In Institut National pour i ' tude Agronomique
dii CtogoTch go. Rapport Ann)) l I1)52. Zaire, Station de Mulungi. pp.i-3. 
Fr. 

'l:a!;Le lu, vulgaris. Cerm ;iiaa;m. Cult ivai . Adiapt;intI . lechnology evalua
tiul. Yields. 0 ,'-i;l jhai;.o l i. pi- 1 ;iltcc,. zil Ie. 

Informlat ion Is g hven an11 Ith( co I I .ct Ion of Ihas't o Iits s pp. at the
uI ngti ;i-fbl I1oda St It I(i (Za irc) and oi ri;uI t-; ol comparat Ive and IocaI 

trial,, carried iui durin Ig152. Collection and Intermediate multiplication 
plots Iticlude.I 14i loan var. li a ;I m a ap t lve trial i. ith 26 var. and 10 r pII c at ions (Juld ,a-;Iaon, 1(0) ,1 II ar. ilt yilIli l coitroIl '-arIa
Vi;Ia I ; (6) kg/ha) , v,. . Blhl I d 'A) ger ho lug tit i o.oc;t product Iv ( 1365 
kg,/);;). A ta l, Ii. prI--;ent ,d IM I )(';l triais, each with i rep) icat Ions, 
a t el, : ,-,'. ill , I .] J)d i, 'I;hi Igoca , ;iv , l aha re WaI ung)o!l ,
Nyi-, 1'i-:i , and ;i fv-t . i, t ilt:; ;arc very heterogencous, although var. 

2).17, 51 rov!kIy,' Cirl ie L.ea, and .-146 were the most productive overcill. 
Biased oi reult obt;ine d sicte 10), var. W ulia ;iiid Ihunu (preferred
I (-ially) wO-rV thet l y 1ti;tlllng. Triils were ci iducted (I) exptI.on 
dlsIgn with var. Wulmi, (2) plant Ing density, ain (3) resistance of Milnia 
to icljna;'t ;u libaseoli and possible favorable effect of earthlng tip. 
ICIAT

0196 
2426 9 

I,EIl-:S.IA l.A.I._, 1984. Fusayo unilloric i. frfjol se ilvoluble. 
(Unifturn :ienni limbing uian t riil). In C,,ntro ie Invest igaclones Agrf
col,;I de I-I11 "o. SixIci,- Programa de Frijol. Informe Anul dc Inves
tigacl6ti del Crupo Interdiisciplinarlo d. FriJol 1983. ,i6xlco, Secretarfa 
it Agriculturai v lei-ursoi, tltlriulilico,;. Insti tub Nactonal d- Investiga
ciou t ,\ i ar I ;ie;. pp . l '2I 15. Sp m . 

Ph. itm lus viI Ea r ,;. CI i il , I,gl ans. Intv ic riopp h ,ig. '/o ma S . YieV lus 
Cul t lvars;. MexIco. 

Iti IInl) I un aI,, nsisti rig
ov~auiat. Ili I 98 it un Al Itos 
'lb- tin I form sn;e ,I trci ;i c of ?1 ma tvrI a I;; was 

de IaI Isc), exti, I' soarch for 

http:I,EIl-:S.IA


alternatives for planting maiz:e and beans; in astoIcittfon. ThC Mat vrial1 

1-168 gave the highest rallodu(tion (17,) kg/ha), tolluwed hy (:-:'i.C 06H37 
kg/fia) and G-7 31 ( 1555 kg/ha). Afithracucit was the di seasLe (f highetot 

incidence, speclilly In tthe pofd; var. Aiapo la dIul Camin (1: ig/h41) ta; 
til(:most affected. L.odging f malzma plintt; does, lot occii" with these type!, 
of bean materials. Iata on days to flowering, (ii's to maturity, ;llldyields 

are presented lor 16 sfelect ions (vield range: 85-1 729 kg/ha). l IATf 

01 1)7 
24251 1 f.11z I. , ft. 1 M.4 . Ft!;;ivo,l ntll c Iona,I t, tr i 'ioit o N. adalita

cI(n (I BYAN I ! tit fona 1 h ;Itt ld and i iaftat ion
A l). elIlt t- itursvry 
(IBYAN AM)], In Centro do ltvoafgain1otl 'i AgrfItol; de tI Ifalo. 
16x Ico . Pi grua to- fol . In -itie Anitt I d I wVt;t fgiCiti de I Crupo 

d,o iofI 19; Ic d vIfterffd sc ll in;irfI, I . O! fi(, o I r t arl;i , Agr icuftur;i 

Ruci rso- ll1dI l II c' ,. Ill!;tItitlo at I iiI d' I tie.oat i.;tc I'ones Agr colas. 

pp. 3'1-'1 . S . 

hallas olIl.t VillL'tot, G, rrlp I a;I 'I 'pi . Cu I I i % . AdliI it t I ol.ai . ;t. [SI r t; Y I c I (Is.
 
'lox I cit.
 

The I BYAN I or hff mutt, ,. ataI t CIA'I it! wtt fuurg lad , 1081", (valuated Its 

,ff o;(t. Vfi condi iresfstan(r to d ., aIda;pt ;t lto , ofill(! l miu'r ia lttlolf "!0It 

. I! "Co, hMii . 'II,' trial I lltt;ti.d of .10 g.ottot ','ps, f fTI'Iuafng I tie
 

reg fort l Il af;ao',it( ;lld I Iit I I -952-Mi-26. Th expt . was;l affectud bv
 
he rbicide I 0- ; lao t he 1t't I ie gtllot uid I
i (lt, aInd I x( IIt; LS1*-; rlIl t h pis lt(
 
e(lpres! I tul I 1 1 t' poIl t it'i 1 . :ht l(, ilt tlii(fd ll tt ri ls wer
 

Caitoca, A 44',, lid A /,. (.',56, :"51)O, ] 'I/ht , rv!.p.) which did inuL
;Itn( 't/', 

oityIl fd the l k III:I :'(-l',i ( 'P. i I g/ha) . 'aIt rfls reo;i.tstant to
 
COIIVI IIColIIT1hu od 11i;l llllllW4 obt~t-l",'v'd, ~go dal.tal IIghL I U.,u1t weft w I111 l{ d ill anld 

gntiu yields. I(IATI 

?:) 1)0 1IIPI Z I. , I. l . tnIIS liati I1it it' (IL rildIit ft1t11it0 (it' lt ZOlli toni
411da . ll y ( t C1111W 'it 'VIlP)
plImhl t,um ri (I'lll 11 vv d t I'i id 1 lll' M-111Iil'II (I t P . 

IlI C'ntt dIh le et;Lt gu( lia , Agi fof I!; do F I a Ifo. ,11xfuu. lr ,ratlia fIo 
r 1I1. ltllotra' Atil (i' Itvt!tt ifiaci6n tc I (;rulo I itt,'rdfsutic l l fiua'Io de 

Fritlt 1(1. , ari1a A'riil v fiidriuutfuos.IeN(it Wxftltdc ltfrCi Itocntrila 

lnti Ilii Itt. fa~ill it, tov.t It flus ,\grf(I la . lpl. lit-Il. Sptat.
 

111 vul l.r ki!iam. h Y iIi e lus :. (..ll) (ilt ivaira. ,;, itt t il. Ad p t itt I . fiI(s. 
,ltex
I co. 

v rla I [(! p outLIThe uln I IorT! e d I ; I I thle !;(-'l, It;IrId te I';lI . ziit , arr Ied IIl 

(IhII :tIco) 1183, ololfd 
s;IhtmI(1 h)o, fiti Iv to tl. wf)fI (titrltt li e t h,- :l Wilt, at tI i'ti'tt d by o x' ; 

Topat it l~I f iI itI 16 hi'a tv I ;lillt ] Ito, . Ius 1fts 

wI II' and 1'lt 1 ,I ltt; ( Ied]. T , tli low BlayI1itlf Il gon'ir;I d;allt;It was; ;1t1ifvar. 

roiItt tiia' i l - M , R Ii (;Ii ItllIt't I ;1i1 ii(i V. ZCi i ll 'oil ta, l('rV fhowld 

€((-54 7 kg,/h, , I'AlII 

24,2 6 Lf;ITI I., I t. I 9;'I. I',;lI;(c! in do gvftl'lS(Imop .I crfI o. ( lvalia t fin 

(If l(cI- l gtttrI l dt). In (:,,ltil-l)de I lnvest Ipatl I ofi ; AI-fl'loi tt uI If 

l uaIf-.16x fIco. ftl(ftrlnl;i de Fr'jIt. Io l ips Aitti;l I u II (vlestt lg; c 16 dcI 
tIi p) IitIrdlf, th1i r I ofI v FrTIol 1(81. M6xi(', Secretara Lie Agrfcuil

tiira y Pt-it (u t; It fdrioi fIll,;, I (tt I tutu N;I o lI (vestt facf I(I I I Ililes 
Agr IlcoI!;. pp.123-l1.10. Sitan. 
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Phaseolus vulgarIs. Climbing beans. 
Germplasm. Intercropping. Zea mays.

Adaptation. Yields. Selection. Mexico.
 

In 1983, In Zapopain, Mexico, 
142 climbing bean materials from Jalisco were
 
evaluated In association with maize. 
 The yields of the best 20 materials
 
are presented (range 1262-2029 kg/ha). The climbing bean var. selected in 
Tepatitlfin (Carbanc'ilo Zarco, Frijola, Cejita, and Rosa de Castilla) show
good adaptation and yields in Zapopain. In general, local material is

susceptible to 
 the attack of pathogens such as Colletotrichum
 
lindemuthianum, 
Isariopsis grfiseola, and Uromyces phaseoli; climbing beans
 
had 
less problems with the residual effect of herbicides. [CIAT]
 

0200
 
24246 LEPIZ I., R. 1984. 
 Evaluaci6n dIegermoplasma introducido. (vivero


do adapta-:16n). [Evaluation of Introduced germplasm 
 (adaptation

nursery)]. In Centro de Investigaciones Agrfcolas do El Bajfo. Mexico.
 
Prograsa do FrIjol. Informe 
Anual do Investlgacl6n del Grupo Interdis
ciplinarlo do Frijol 1983. M6xico, Secretarfa de Agricultura y Recursos
 
ldraulicos. Instituto Nacional 
de Investigaciones Agrfcolas. pp.3-14.
 
Span.
 

Phaseolus vuigaris. (;crnpla;sm. Plant introductions. Selection. Adaptation.

Yields. Resistance. Ir dht Colletotrichum li ndemutlianum. Mexico.
 

A total of 500 bean :i',rices, many of them from CIAT, were evaluated for 
their 
 resistance t, !:,seases, adaptation, and yield potential, and to
select progenies for the crossbreeding program and/or for yield trials.
 
Trials were planted 
In 3 Vexican localities: Tepatitlain (adaptation and
diF,!ase resistance) , 1:1 Llano (drought resistance), and Durango (drought
resistance and adaptation). There wa!- material with specific adaptation in 
eact of the 3 lccalities; some gra7'lian materials presented an excellent

adaptation to the conditions of "repatitlan. There were also genotypes with

good general adaptation 
 In terms of the mean grain yield. A list is
included that contains the best entries tested, adaptation and disease 
resistanice Indexes, a-id yields. []TAT] 

0201

22203 ILANO G. , A. 1983. Evaluaci6n 0, :ariedades de frijol com~n rojo
del Vivero Centroamericano de Adaptaci6n. 
 VICAR. (Evaluation of red 

bean varieties from the Cent l] American Yield Nursery. VICAR). In
Tapia B., H., ed. Dos ahos fie coopernc*6n para el mejoramiento del 
frijol cumin l'haseolus vu!ari; I.. en Nicaragua. Managua, Nicaragua,Hinisterto do l)esarr,llo Agropecuario y Reforma Agraria. Direcci6n 
General de Tcnicas Agropecuarias. SIT--I. pp.17-18. Span. 

'haseolus vulgarls. Cultivars. Selectien. Rhiizoctonia solani. Bean common 
me1o.,;1i Resiista.,,. Yields.virus. Plant breeding. Nicaragua. 

Fourteen red bean var. from VICAR (Central American Yield Nursery) were
evaluated for their yield and resistance to diseases at l~a Compaihia (Cara
zo, Nicaragua). In term!, of yield, there were significant statistical 
differences 
between the different var. MCS-97R, Aracias-4, Acacias-6,
Mexico-8R, Rojo ,Nartnal, Orgulloso, and 11-46 showed the lowest disease
incidence. The cmost frequent diseasc: were common mosaic and web blight.
Revoluci6n-79 ain]Rojo N:aclonal are being used for basic seed production. 
ICIATI
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24258 MARTINEZ R. , .1. L. 1984. Eval uac 161t de vivero internacional de 
roya del CIAT enl Tepatitliin, .il. (Evaluation of CiAT's intermitIona] 
rust nursery in Tepatitl n, Jal Isco) . Itn Centro di Invest igae Iones 
Agricolas de E1 lt.jio. Milxici. Irogramn de Fr Iol. hnfurme Anual de 
Investiga-i ri diI Grupo ILterdiisc1l tlitairtI dI t rfjol 1983. lx co, 
Secretarfa (Ie Agricultura y Recursos Flidrt.illis. In;t Ituto National de 
Invtstigacione; Agrfcolas. pp.83-80. Sp.m. 

Phaseolus vulgarls. c'rllasi. (1i1t iv;irs. %!1 itlon. !;election. Mexico. 

CIAT'l; Interitto l ta ,,1lm hiuSt Nit C;t.' ( IRN) Wis eaV;airahted it 1983 In 
Tepatitlin (Jailisco. cy:in ). Virtirt ltitel ., fic the dud cotiseciv e year, 
Urom,'ces ph;1ijlf did not occur aind therd tire tile exnetcid results were not 
obtained. Iliwt-ve ii tifi !(,I tirig mritir ial!; were selicted for tlei r good 
adaptLat Ion ,id gemt r Ir; sar It rt ,; toud i t I ois;: Gier ivro 0, Turrial ba I 
( P-704 ), ;- In'ih It;- I - BAT-I.'I(I -VlE:i-24 ) IMP-I0I (H1 -ViF-848 ) ., mP-81I- (i 

Guatr iilto ] -i- ', ,id 'EA-- 1i.' ( ] V1-'IT'-4.i). fCIAl 

0 '103
 

22931 MONIEI' ' M i I. 1 . lob.I . Evalttaclin ;e I Incas avanzadas (F 7 ) 
de dlfoer.ntvi 'iltes de irt(il (Plhaseolus vulgaris I..) ett do. tpocas 
de cultivO V11 la 'ota Central. Evaluation of advanced lities (F ) of 
different k li . it : dot irg twit planting periods oit tile Centralva" - l 
Coast ]. It !,s ,ig.Agr . 1.f1ma, li Uitrlvir.;ldad Na Ioana] Agrarila La 

oliI Inia. 6i9p. Spat . , Stir. .pit., 9 Re fs. 

'lia:iolusi;vI riri. Cu I t iva r,. Y i Ids . Ad;aptit t ion . ( Ii tl Ic requi rement s. 
TechttIgV ovalrratlon Pt.11mtin lug. 'i ing. PCru. 

In the la Vifia arid 11 tCrmen ftel(t f the U. Nacional Agrari a La Molina 
(Peru), 20 advmce,! heta line; (CIAT IBYAN-78) and 5 ilocal controls were 
evaluated for their ytIId aind 1;!p:1 t in to strrmer conl ItIoils drlrlng ? 
plant ing seasionrs (;prrt ind tirritner) . Iruirng summritleir, seed cointg from La 
Moltra (r;lrrg i1 tinttlog) and C A ere useid to dererrifn- the effect of seed 
origin titd p1lllt ig t I I- ott eart yiie s. A r;ndom t!.id cotmplete i)1i)k 
tiesi gn was usid with 25 trealtents and 4 repilicatins. Siteri igin and 
plant ing tire inflrr1cd ld; ;tlgrifaricantiv. ilgher yields were observed 
for lines arid/oi var. F (during ,prtlng), Bra-2 lco tie Ouro 
(during stitmmer witI, t;eed from l.a Mol ina) , and IFI(i-3-1-M-M- (during summer 
with C1AT ;eed) with vieli; of I.220, 1479, and 10 48 .:g/ha, resp. In the 3 
trials, introduced liries always ortvielded ocial control.;; tire best local 
control w;ts Pi-309-H04 w Ith arn av. yie Ii if f 1088 Pg/ha. Int roduced 
heIge-seede(i I i nr.; FFI6-3-M-M-M-M lld FF16-3-1 -i-M-M, whi te-seeded Aurora, 
antd red-seeded Fl1i6-10-2-CM-1-il and FFI6-i0-I-CM-M-M siowed Itigr yield 
potentials ;id adaptation to tire zone. [AS (extract)-CIATI 

0204 
22217 MORALS R ., C.; MIRANiA, 1. 1983. Efecto (! lit densitdad de pobla

cl6n er stienbras de cuatro varledades tie frfjol comin rojlo. (Effect of 
l;rating dicnsity it four red bean varieties). In Tapia I., i1., ed. Dos 

aros tie cioperacion para el mejoramtento de frfjol comin Phaseolus 
viigaris .. en Nitar;gua. i;iagtua , Niciragua, inisterio tie Dersarro ll 
Agropecuario y Reforma Agrar Ita. Illrecci~n Gteneral de Tictnicas 
Agropectaras;. Slir-I. pp.58-60. Span. 

lihaseolus vulgaris. Cultitvars. ilantlg. .Spacing. Yields. Nicaragua. 
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Field trial s were conducted iii Es-;t el and Carazo (Nicaragua) , in 1982, to 
study tle pe rIforrmance of 4 new v re I eased bean var. (Revolucl6n-81, 
RevOluci6n-82, 8oj o ;ic iona I , and Orgulloso) at 3 planting densities 
(250,000, 100,000, and 1:20,00) plants/ha). In Estelf, var. Revoluci6n-81 
yielded 11,, more thani Pevolitctn-82 and Rton Nacional and 815 more than 
Orgulloso. Ill Cara;', fihe MiOst product ive var. was Revoluc16n-82 which 
CuIItViel ded RevoillCiia-l and Ro jo Nacional by It,', and Orgullosn by 737. 
All var. gave tl highest yield at a , lanting density of 120,000 
p lants/la . I C IAT] 

0205 

2)34 MIlSQIIIA C. , 0. A. 108 1 . Respuestai de 16 variedades de frijol tipo 
hao h-ao d 1itilltio n les agrond6vcos en tres C-pocas de cultivo en la 
Costa Central. (lespioIe Of 16 bayo-type bean varieties under different 
agronomic lVewis and three plinting dates on tile Central Coast). Tesis 
I-n..Apr. .1 ma , 'cU6, I'i ve i i;Id Nac I ona I Ag ra r ia l.a Mo Iina. I1 2p. 
Span., Sum. Spdl.,? 2 Rcf:. 

Phas;t lus vil I I ri !;r. Cu I t ivarl'rs. lwar f bean Cli Ting halns . Planting. 

Ti mi n . i n,. Yit I (I! . il- t con t o I . ;t it I pea;. IlerI . 

IlII tie (; ltil , Cuil, oI d Guivabi ,' f ie Ids of tlie U. Naclonal Agraria 
L.a No I ln; , P'i-ii ig ,Ii' iI c perIt cc anc oif 16 bayo-type bean genotypes of 
Isllh jld c I i itig )Irog t I;I Ii it wais .'a lulat-i d Iiider 2 agronomic levels (wi th 

.ini li FY1 
atii! min. pest (littrI, ) during pliintln, periods (sutmier, winter, and 
FYM aipplicattoll i lld p itt pest cont.iil atn(i without application 

autillvill) . c;ig ni t ii ffe(. were between levelsNo le ii tx-s Ililid agronoic or 
ill the :v . .I ee Init i o i . I ll il g the sulliire ,I tile IIost outstanding 
bush cv. itire i":; Ia Rica IT- , 1risi 2, V\ii'cimiela l?, and Pirata I with 
2697. '2572!, I8W0., ;olli 15 tt l ' , l8r-vp., ;a11(l hlilip allttilliln, Co;ta Rica 1-8, 
Veneznuel a I?, Calf c (Clir, ih;to, alid Pi1 !il 2 w'ithi 1957, 1695 , 1543, and 
1 145 kg/ha, itsp. iring autimn tim i:,-t iimtsaidilig cl i btngp cv. were 
Iayi l'irpi ra i , Piebl I ,,, rocteIsa .d I'A-i 5-1 wII 16"12?, 1430, 1403, 
and 13)4 I- /lii , . id dotl il'! w it ti , I*A I0e-I , Bayo (.1aro, Amarillo 
1-I , ati 'r mi,a 2 with 1 427, It04, II'W, to] 9T8 kg/ha, resp. [CIAT] 

2332 :A) AS , I1. I') ti lilsi i s;s i Ii co t vulgarIs. eu: (Plhaseolis I.. 
(L.epiu-s;: lealns). IllI . 1 ; planttis vivrlires, synthese des 
recherches. C nllt ioin! ti Ilirspcit iv-; (l:aratra 1901-1975). Rubona, 
Ini tl u 2I ; Sc i eitt'!, Atill i loll, ; Ill ,laida . Note Te l I (tiue no.6. 
pp. I-tll. Fr. 

Pllas ,ol is vullil i,. Plant lit iothln t i n . it.i:plasil. ('ll t ivars. Adaptation. 

i d;.i)Wal Ihet ' i- h;illi-bills:. ! electi lol. i il Feri I II ers. Inoculat'i n. 
8hi,:"blur. P'lantinlr . F 'iml:lnl,. H~wantia.'I Ic hit ercrolpping, 

'biie-s ateil pr,- -ltl d ;l' i .' ing Va,. iIntrodiced to l|arama (Rwaitla) since 
196 .itnid tht.ii i it in. tof r lit t;!] of 101) introductions Iiy 1974. I'lirtv

foil r cI it bilt ' .i1i 'c;1i h11 iji, Var . .111d 8 hilSh Var, were selected. Inl 
sereining trial . dIt! lrint !ota l: (|like and drv vallev colluviums), Irriga
tI oi ltrt ril i.ll t! . .111d lllllijeii's4 will- iid. iti 1973 the vaIr. were regrouped 

1
aicoldinu it, l.th hIbit in] lit ; 5 new serllllmig; trials were condiicteil. 

6II'on, ;ill mi rin r, i' plilli I .'I(l-w, var 54, Amt I ill, 6. i 'ima, 5 44, and 
Ve ra Cru: 7F fturr a ).l'ulp wit Ii li phicr yields th; n it lu, I(:, Amarillo Onuro, 
64t;I , nid S irI; ' la i'e . lhe impiatliirc .t 1)rops it, higli Iglited. Ill com

I;trat i' tr ial; (10 i;5 -7) the rust littitaudiii, var. were 1/2 (]iush) and 
tay,', 1 8 (cI i l, int;). l']ii grie ' -lett I :1 ws: blegin In 1968 with 135 F4 

proigienies 'I thi' lilh ihl:lseoll %-i',llk Cliarlentti P.rid ciis vat. a vilgaris 
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var. Aborigineus. Three lines competed with var. 
Wulma and 6 lines with
 
var. 54. In var. mixtures, Wulma and Bayo dominated 
Mixed Mexico. In
 
trials on potential 
productivity of soils and organic fertilization,
 
colluvial soils from dry lakes were favorable to the bean crop, as well as
 
direct fertilization, even 
though no residual effect of fertilization was
 
registered. 
 Beans did not respond to mineral fertilization in lake
 
colluviums; in clayey soils, fertilization was favorable but not
 
profitable. 
 Information is included on: inuculation with Rhizobium;
 
planting distance, density, and period; phytosanitary measures; irrigation;

cultural praLtices; multiplication list; and 
 bean/banana association.
 
[CIAT]
 

0207
 
19788 PACOVA, B.E.V.; SANTOS, A.D. DOS; VARGAS, A.A.T.; CANDAL NETO, J.F. 

1983. Avaliacao de feijoeiros do grupo de cor no Espfrito Santo. 
(Evaluation of colored bea-.s in Espfrito Santo). Campo Grande,
Cariacica-ES, Brasil, Empresa Capixaba de Pesquisa Agropecudria.
Comunicado T6cnico no.12. 3p. Port. 

Phaseolus vulgaris. Cultivars. Yields. Adaptation. Fertilizers. N.
 
Rhizobium phaseoll. Xanthomonas phaseoli. Colletotrichum lindemuthianum.
 
Resistance. Brazil.
 

Sixteen colored bean cv. were 
 evaluated for yield under different
 
environments in Espfrito Santo, Brazil, between the 1981 dry season and the 
1982 dry season. The av. yield across all 10 environments was 1422 kg/ha,

ranging between an av. of 915 kg/ha for MulatInho AC and 1802 kg/ha for
Ricopardo 896. Eight cv. outyielded thie av. yield across sites. Except
for Ricopirdo 896 and toRoxinho, all the other cv. were susceptible

Colletotrilchum lindemuthianum. 
 Perhaps these 2 cv. could be recommended 
for commeicial release throughout the region. Tolerance to Xanthomonas 
phaseoli was observed in all cv. in general. Yield responses to Rhizobium 
phaseoli inoculations and mineral N applications were observed in selected 
cv. ICIAT]
 

0208
 
23455 SALGADO D., D. 1983. Evaluaci6n agron6mica y econbmica do manejos
 

en invernaderos de pl5stico: caso del poroto verde 
(Phaseolus vulgaris

L.). (Agronomic and economic evaluation of the management of plastic
greenhouses: the case of snap beans). Tesis Ing.Agr. Quillota, Chile,

Universidad Cat6lica de Valparalso. 95p. Span., Sum. Span., 21 Refs., 
Illus. 

Phaseolus vulgaris. Cultivars. Yields. Laboratory experiments. Adaptation.
 
Climatic requirements. Chile.
 

At La Palma exptl. station of the U. Cat6lica do Valparaiso (Chile), the 
economic and agronomic feasibility of growing snap beans in greenhouses
 
under 
 plastic was studied. Variables evaluated were as follows:
 
non-disinfected soil, soil disinfected with aldicarb, 
 dimethylaminobenzcne
sodium diazosulfonate, and maneb with Zn salt; var. Apolo and Enriqueta; 2
direct plantings and 2 in pots in July and Aug. Snap beans would be a 
feasible and profitable alternative for cultivation in greenhouses under 
plastic. Var. Enriqueta presents a greater total yield and pod size than 
var. Apolo. 
 Direct planting or in pots in July is fundamental to achieve
 
greater commercial production and profitability. [AS (extract)-CIAT] 
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0209 
23699 SOBRAL, C.A.M.; SOBRAI., E.S.(;. 1984. Comportamento de linhagens de 

feiJao (Phaseolus vull1ris I..) no munlciplo do Ouro Preto D'Oeste em 
Rondonia. (Performance of bean 'lnes at Ouro Preto D'Oeste in Rondonia). 
Porto Velho-RO, Brasi 1, Empresa Brasileira de Pesquisa Agropeetiria. 
Unidade de Executca de Pesquisa de Ambito la tadual de Porto Vtlho. Pes
quisa em Andamento no.75. 9p. loi t . [Empresa Brasilera do Pesquisa
Agropecn~irla. Unidade de ExecIucao de 1esquisa de Ambito Estadu, I1,Caixa 
Posta] 406, 78.1) Porto Velhio-RO, Bras;il] 

Cu!t tvrs. Y I 

7irz i l.
 
Pha:;eolus volga r is. Adapta t ion. elds. Yi eld components. 

Seventy-;ix black o;lnl and 84 red bean lines were evaluated at Ouro Preto 
D'OuoLe, RO, Brazil, to select promising materials. Yields ranged between 
264-1585 and 5?'.-131? kg/ha for red and b lack bean lines, resp. Av. plant 
height, no. - f pods/pl;nt, no. of seeds/pod, and yield of these lines are 
given. fClArj 

23658 SOTO G., A. I985. Ensayo comp;rativo de rendimlento y adaptacin 
do quince varedad.; de frij arbustLIvo (PhaseLolus vulgaris I.) en dos 
localidades de Caldas. (Comparative yield and adaptation trial with 15 
bush bean varietie:; In two localities of Caldas). Tesis Ing.Agr. 
Manlizale.o, Colombia, Universidad do Caldas. 131p. Span., Sum. Span., 14 
Re fs. , II lus. 

Phasolis volGoris. ;ermplasm. Cultivars. Adaptation. Technology evalua
tion. Y Ilds. Yild colmpolnen ts. olant habit. Colombia.
 

of10lltL) Cal"anoi 

ls, C>Iomi, , all adaptathlol and Vield trial was conduicted with the
 
followin I)5 bush 1ean var: bAT 1297, PAl 2), PAI 11, BAC 43, PAI 89, PAl
 
92, A 119, BAT 1579, PAI ill, ICA L-24, 'AT 1, Caliala (local control), PA 
27, PAI 113, and I)oR 198. 'Ihe variables determined were no. of pods/plant, 
no. of grains/pod, wt. of 100 seeds, yield, overall reaction to pests and 
dilseases , growth habits, ;1n(] development stages. Ill l.a Cabafla the most 
outstanding var. were PAl 11,IAl 29, BAT 1297, and PAl 27 with 3441, 3064, 
2869, and 258, kg/ha, resp., presenting highly slgnlficative differences in 
comparisLI with the con1tro0 (1439 kg/ha). In San l'eregrino the most 
oustanding var. we!e PAl I1, PAl I11, PAl 27, and BAT 1297 with 2417, 2087, 
2082, and l, kg/ha, rep.; PAI 11 presented highly significative, and 
var. PAT 11 and PAI 27 significatlve differences compared with the control 
(1311 kg/ha). In bot h localities there were highly significative 
differenlces am1ong treitmelInts. The varIaible most related to yield was the 
no. of grains/pad. [AS (extract)-CIAT) 

In the is l.a and ,;an Peregrino, mulicipality of aniza-

See ols;o 0065 0072 0096 0097 0105 0106 0125 0140 
0253 0323 0324 0332 0339 0340 0341 0342
 

149 0155 

1)0 PIANT PATIIOILOG.Y 

0211 
24718 AtITIIIQIIE, A. 1981. Ilaricot. (Beans). In . Principaux 

enneml,,; des; cultures de Ia r6gion des Grands Lacs d'Afrique Centrale. 
Bujumbura, Ins ltut des Sciences Agronomiques du Iburundi. pp.108-119. 
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Fr., Illu,. I Instittit des Sciences Agronomiqiles du Burundi , If. P. 795, 
Bujumbura, Burundli 

Phaseolus vul gartis. Plant injuries. IItsease control. Anlis fiae . _Ophfi a~1ii
phaseol i . Varuca testulalis. Yatithomonas phaii oI i . Col etIot rIclm
I indeniuth ianum. Rh I zoc tonia nic rusc le ret ia. ll'rolivc's phaseol I. Isariopsis
gri sel la Ascochvta phaseol orum. laru lat pliseo II. - Alic 1a. 

The damage caused by the main disvases and pest!; ,I heains; in the Great
Lakes region, Africa, and their control are descrihed; coli photos are
Included. Among tie pest! are Apis fahae , Ceomv:'j; (Oplini a)
phaseolI, and Haruca testulalls. The diseases considered include viroses,
Xanthomonias pTiaIee i , Cllletotrichull IIndemithnlitiii, Rhiisoctolia
mlcrosclerot ia, trorivces lhaseelI , I sar fipji s rfl eoj a, Ascochvta 
phasuolorum, and Ramljar ia fha:;eo i. I (IATI 

0212
24736 AI"RIQI:;, A. 1981. Principaux ennemis des cultiur', -le la r6gion

des t;rands lac; i'Afrlqiue Centrale. (Major crop enemiL; In the Great
lakes region of Centra' Africa). BujummbiraI,institut des Sciences 
Agronomiques du Burundi . 144p. Fr., Illus. I nstI itit des Scit.es 
Agronomique dii Burundi, B.P. 795, litijumbura, Biirundi] 

Pliaseolus vulgaris. Plant injuries. Disease control. Aplis fabae. Opliloivia
pliaseolI Maruca testulalis. Xant iemonas pihsceili. Celletotrichum
litdemitliianini. hlizoctona micros71('i tla. i'remvces phaseel. Isarioisis
 
gri secla. Ascochvta pliaseeleru. 
 R.!iu lar ia Pl.a seoii. Africa. 

As an Introduction, the causal factors of physioogic,il diseases and of
 
parasite affections 
 oI crops, In general, arc briefly di.(o-ssed. Then, the
damage caused by to enemies of the major crops, Including beans, in the

Great lakes region (Africa) Is described. 
 For each ine control measures
 
and color photos are included. [CIAT]
 

0213
 
19773 ILANO G., A.; CAMPOS I.., C. 1)1 19F3. I*nfermedades tde] frijol. (Bean

diseases). Ln Tapia B., 1.; Garcfa A., .1. E., eds. Manual ie producci6n
de frijol comfin. Managtua, Nicaragua, inisterio de luesarrollo Agrope
cuario y Reforma Agrarfa. lf reccI6n General de TLcnicas Agropecuarlas. 
pp.l13-125. Span., 17 Refs. 

Phaseolus vuIgaris. Et iology. [-pidetIol ogyv. Symp Itomato logv. i sease
 
control. lzoctoniatsol aini . Xa;ntlomonas puaseolI. i'romvce s phasen I.
Coll etot r ichum II lemiut ii;Inum. C:haeet sep ter u 
 weI I alnl i . Entv Ial pet1uniae.
I sarlopsi s f jsvea . Fusar ium solani phaseol 1. Fusariu oxsporum.
Sclerot fum rol Ii . Macr 1 flhin.a plhaseolt. L'rvsipl.e, .eloldogvne. Rean
 
common 
 mosaic viruis. lle;in golden moa,;ic virus. Bea chlorotic riottle viris. 
Bean ruigo!,s aioalc viruis. Bean :;iouthern mosaic viriis. Bean yellow stipple 
virus. Ni ca ragua. 

'File i, dist ribut lon, and:-elog, svmptems, cu trol of major 1'an diseases in
Nlcai iagua tri' pru'1ent id. Th1e ap/thigens inc' luded art, liTinat epihrtus
cucuieris Y,xanthuemonas , 'tt [iiseoli, GellotoI ricliumplha.;oI !'romvce 


J I Cliac t); etoria we I mi , 
nuemnutI Ium , tvllavI t t uni ae, Isaripss
griseola, IICMV, Bi;I', bean chlorot ic mosaii virus, BE,1'., 11S%, and hean 
yellow stilpphe virus. lther mfior dis;ea;es for which Informat ion Isprovided in table form, rega rd it. mill tip1 eal io and control, Ire 
Htizoct ont a 'ol ani , Fusarlum silioll, F. oyvspoum, Sclrotium rolfsit 

I'lac rpplmi ni phaselI I lrssIp e sp. I aiiul Mel .o dy'vye sill). f CIAT[ 
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0214 
15294 MENTEN, J.O.M.; CASTAP0, M. 1980. Reaction to problem X of 
some
 

Brasilian varieties of beans (Phascolus 
 tiri L.). lean Improvement
Cooperative. Annual Report 23:94-95. Engl.
 

Phaseolus vulgaris. Diseases and pathogens. Resistance. Cultivars. Selec
tion. Brazil.
 

Thirty-nine Brazilian bean var. were evaluated for tieir resistance toproblem X originated in the soll and detected in Colombia. Eleven materials 
previously evaluated were used as controls. The plants, grown in pots withsoil collected at the places where the problem is common, were evaluated 20 
and 30 days after ;eedilling emergence using a scale of I (no s'mptoms) to 5
(serious malformation of leaves and plants). lhe react Ion to problem X among the Braz I I an var. varhved widelv. Var. [nof te was the most
resistant (no symptoms). 'TheV moSt co:roiiM Cv. in B'ra il showed the
fol lowing reactions, eva Iuat d at 20 and 3i days, resp.: Gol ano Precoce, 2
and 3; Roslnha G-2, "3and 3; Roxo, I and 3; Lico 21, 4 and 3; BIco de Oura,
3 and 4; Carioca , 4 amd 9; Aete, 5 and 5. [CIATJ 

21074 110HAN, S. K.; IiIANCIIINI , A.; 5ll:N Z:s, I. P. lie 1981. Orientacoes 
para o 1 O- docontt , Joencas feijoeit-o no 'Estado do Palanl. (Hiandbook
for the control of beanl diseases il the state of Parana). londrina-lR,
BrasIl, Fundacao Instituto Agronomico do Parana. Circular no.39. 12p.
Port. I Fundacao Inst. Akronomi cn do Parani , Cal: a Post al 1331, 
.endri na-PR, Bra; I II 

PIaseolIus vuI FarI . I'romyces phaseoli . CoIl etot ri cIes; Iindemthianum. 
Ilrvsipe polgoni. Phtzocton ia solnl i . Fuaritim solani phaseol . Fusartum oxysporum. SclIe rot im rol fsi i. ,icr' oI10I phaseolI. Isariopsis rfiseola.
Ascochvta . AlteLaria . ercosori . Neiat ospotia cot' ]I . Xantlhomonias 
phaseol I . Pseudomonw svrtinga. Bean common mosaic virus. Bean vellow
mosaic vI rmis. Beall golden mosa ic vi Io;ls. Beai ehlorot ic mottle vi rus.Epidemiology. Disease triiisI~mission. Diseas, control. ChemIcal control. 
Cultural control. ri:itl. 

Cuidelines on HIle etilology , tr :t,mission, and cultiral/chiemical control of

major hean dI secases in 1atin,,, Br;;iII , are 
 preseLt ed. The diseases 
Included a te t linu cai;ed 1b ftngi (tUrnmvces _phasolI, Colletotrcum
Indemuthi anum, FrvsI jt.-'es, RlI zoctonia soIan I , Fu!;arium solan
 

:op. plhasieo I , F. oxvsLnrum f. sp. iihasei 1, Sc lerotium rol fsi I

MacrophomIna )h.LisIeolI, Isa1TIs 
,,tseola, Asichyti sp., AlternatIa sp ,Cercospora sp., and N'mtosp cotora I ), bacteria (XatMtIiiintih1n;s hiaseoli and
l'seudomonas sriigae pv. tabacl), ind"vtriois (BCMIV, BYIV, IIMM1,aind bean
 
clilorotic mottle virus). CIA]I']
 

02 l
 
22689 It' ROZ E., C.; SEPIUICVH/, K. , 
 P.; TAPI A F. , F. 1983. Enfermedades yplag;,s del porote. (liean diseases adi pests). Investigac6n y Progreso

Agroperiario l~a Plat Ina (Ch Ie) noi.19:14-17. Span., Illus. 

Phaseolus 
vulgarls. Di;eases ail p;jthogens. Injurious Insects. Ilsease 
control. Insect control. Chile. 

A list of the main diseases and Insects attacking beanh; In Chile is
presented. lata; Include nvelormecta I atages of the plant during whichthey occur, chiracterlsttc, nd/r symptiro;, and control measures. ICIAT] 
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0217 
22225 R1Z B., I. F. 1083. 1Iventario de enferedades deI frfjol Ihaseolus 

vulgaris I.. en dos reglones de Nicaragua. (BOean diseases inventory in 
two regions of Nicaragua). To Tapla B., If., ed. Dos aies de cooperacion 
para el mejorarmicoto del frijol codn Phaseolus vul slris .. en ,icara
gua. lanagua, Nia ral , Ministerio de Ilesarrollo Agropecuario, y Re
foria Agraria. IDi-eccin Ceneral de 1CLn cis Agropecua rias. SIT-I. 
pp.74-77. Span. 

I'hlaseolu,; vul is. Cor1ultivars . li ;:!ctonis solani. Xanthiomonal; phaseoll.
Colletotrichu I ldindtuthianu:;, .rlromvces phajseol I. Isariopsis griscola. 
Alterieria, Scil ihii rolfiI . Ttyloma PetLuiae. Selection. Res talce. 

;Ica rag a . 

Fou r rvd bea .;.r . ( P:vvoI ic 15n-7 1, honduras-46 , EI Sa lvador-67 , and 
flrgii I I ,1 ( ) we i p.1 t d in 2 re i (111 of clillla (Masavi Mid %ataga]pa) to 
evalloote the iIcc 1,nco ( C';i o; ilected plans ts) and stverit , (,' of damatged 
leaf Ir': ,.rions o 11 se.Se;. Diseases werv Identified by fitldof 1 

0! i 

lIb. C(. l.'rlon1 i(hlt , 


obs0t, ot ioi o Is,1. l adl t '1frif ed by 1microscopic an alysis Ill the 
(,ttll d bIy Xa 1thoo s phla eo II, wa tie most Important 

d ; v;!I in hlth igl ,bti, lolt ill var. ev;lluated, Rbvoluci6n-79 being the 
Most lllVt'd . The other beonll di!,ases observed were those caulse( by
Lit't.,_ 1 3 IetuIni;Is CIll let (It richum I ildemutli;nul, Iromyces phaseol , 
Isirius. is. jLs. toia oIlan i, Alternarla and Sclerotiumi..i . sp., 
ro fi. [cIA: I 

Fe also MM1(11 o042 0141 0](1 0280 0322 

1:02 Bacterloses 

0218 
25203 ANDlERSON, A.A. 1984. Dlfferences between lipopolysaccharide 

compositions of plant pathogenic and saprophytIc 1'seudomonas species. 
Appi led n0( Elnvtronmental Microbiology 48(l): 31-35. Engl . , Sum. Eng],
27 Refs . [lept. of iology, Utah State Univ., logan, UT 84322, USA] 

Ihaseolus vu Iari Pf, eudomonloc p hsool o a lseudomonas syriog
 
PsclodonlolllS taLb , 1. lacus. Resitance. USA.
 

The I ioplys'ictb e ,1I 2 pitho1vr; of Pseudotnonas svrig,' had glucose
tojorand( rhtinose ,is a caslpients (m ad RT, f . rr nr e pv. pL!L, 18 

and 767. for 1). syri[ ;e p. irigae). hicose was; also present In P. 
svringae pv . l asco I i co1a and I. H3lI pv. tatac i. The 
I Ipopolysechal, ides fr'or: (i tferent race; of I'. s t igoo pv. plsL and P.
 
svrin'Lo p%. phasool 110a Cold not be d1st1in lshed b neutral 
 ;ugar
e01m1s1It I Ill. 111ree !,prophytic s pecies Ilso produced I ipopolysaccharides 
which had dif ferent prolmrt1onS of rhamnose, fucosoe, and glucose. The 
I ipopolvsaochirlde I r;/LttIlns f m pIllt pat hogenlIc and na prophyt I c 
Pseudollonbo. spi'. dil not el icit Ibrown i ng or phytoalxit production In 

,

tre;ted dlrk killt1eV Ih (II coty'ltdoi s or red bean le;aves, but
rod an (exicalin 
chlorsl!; If the 1tpoim cl:c'cilride-treoted lead t I ;su1(e was observed. 

Revi ew of Plsant lathologyj 

02) 
24292 I-l-!1Al), tt.N (;dUAIlY,F.M.; SAII, S,.H.; TOIIAMI , M.R. 1982. 

biological nd viemic01 l control of l'seudomona; aerugtnosa, the causal 
organism (if Hight disease of bean rlants in Egypt. Egyptian Journal of 
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Microbiology 17(1-2):65-80. Engl., 
 Sum. Engl., Ar., 18 Refs. [Botany

Dept., Faculty of Agriculture, Zagazig Univ., Zagazig, Egypt]
 

Phaseolus vulgaris. 
Pseudomonas phaseolicola. Disease control. 
Biological

control. Chemical coitrol. Egypt.
 

The antagonistic effect between the isolated rhizosphere microflora and the
causal bacterium of blight disease in bean plants was studied. Different
antibiotics and fungicides were evaluated for disease control. Application
of antagonistic Streptomvces to soilthe had success In combating the
bacterial blight disease of bean plants a iew days after application;
however, the effect faded away rapidly. Antibiotics were found to inhibit
the soil-borne bacteria , namely, Pseudomonas aerugJnosa and P.
phaseol icola. With respect to fungicide applicatIon, carbendazTm
apparently had a phytotoxic effect when applied at the recommended dose.
Coprozan inhibited tbe g: ,.:th of P. aeruginosa, followed by T.O.C. 158.
Fungicide application after 33 days ,ave satisfactory dil,,ase control. [AS] 

022025350 ERCOANI , G. L. 1985. The relation between dosage, bacterial growth
and time for disease response during Infection of bean leaves by
i'seudomonas svringav pv. phaseolicola. Journal of Applied Bacteriology
58(1):63-75. EngI. , Sum. EngI. , 33 Refs., Illus. [stituto di
Mlcrobiologia Agraria e Tecnica, Universita degli Studi di Bari, Facolta 
di Agraria, 70126 Bari, Italy] 

Phaseolus vulgaris. Iseudomonas phaseollcola. Cultivars. Pathogenicity. 
Inoculation. Italy. 

Strain 11.3 of the bacterium Pseudosionas syringae pv. phaseolicola was
infiltrated at 0.5-512.0 times tie medilan effective (lose (ElD'I0)into tieleaves of bean cv. Borlotto di Vigevano (ED ca. 15 bacteria) and Saluggio
(E1 ca. 34). The distributions of time for development of symptoms after
inoculation with up to 64 EID? were in agreement with those predicted by
the simple birth-death model ?or microbial infection. Individual times of 
response to higher 1o0(; were longer and more widely distributed than
expected from the model . Growth curves of bacteria In leaves inoculated
with 16, 64, or I12 -Do could le viewed conventionally as a sequence of anexponcltial phase, a Irise of decelerating growth and a stationary phase.
Bacterial Igrowth p:irameters estimated from response times and infectivity
titration data were consistent with those calculated from viahle counts in 
vivo. (AS (extract)]
 

24974 liABITll 1981 . 
0221

ASSIFA. Effect of plant densities, weeding practices
and chemicll; Oil the control of common bacterial blight in haricotbeans. 2Ethiopia, Nazret Research Station. Op. Fngl. , Sum. Engl., 10 
Refs. [Na;ret Research Station, P.O. Box 103, Nazret, Ethiopial 

Phasoelus vulgarI s. Yan thomonas phaseoIlI. Disease control. Cultural
control. Plant in1g. Spacing. Weedling. (hemical control. Yields. Ethiopia. 

A series of expt . were conducted to determine the effect of plant

population denisit ie;, 
weedin piractices , and chemicals on the Ircidence ofcommon bacterial ilght (Xanthomonas phaselol ) in haricot bean at thelIstitute of Agricultural Research Station in Melkassa, Ethiopia. UnderMelkassa conditions, neither morning weeding in the presence of dew, nor
weeding late in the morntoing when tie leaves were devoid of dew,
sIgni f Icant I y I nf Ilenced d st-ase incidence. However, lntrarow spacing 
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favored the dvt' I 'p::~tit if the dis, ';si rore th~in intrrow s.pat ing. Sued
 
treatmetL; with 'ivr, fypoch lr e, striipti iin, cup ici h'drioxide t
,,,'' 	 ndt 

Copper ClItlt N, )I1 !''Iill ii.<liltl'i With IIpIIlItI flVTf xi t ', opper (miit N,
 
Strl. t0F1 yCIil, Mit iit li:lv iii,l did I ot IipCit I t) i'- vf Iect Ix'n di sease
 
cI)lit tof I A
 

0. 
2 	 38 LI AN . , A. ; 0(C(1! I'. , I' ( IPS I .I . I'l 1118 . 't ltolgfa d,,

11.11I I'll n 	 I,'' B.,"eIl. +. t l c,:: (Il illl a h ! , v , l+lTIapia H1., v i. 

Dolb it ft! (tioptiiti i n plirl .1 II I 'Il I lieI I t il +I I' INISUOlItUS-;tiOrIll: 	 lJlOI 

VIllI tiI; I.. -.t N itil iglt . NMiliiluI. N ci iagili,IV list trio fe lietsatrtl o 

Agr('pectp lIh, " : i,I p, I Ag a ri i. IiCt'C i A(1( 'ii.I I oIv T6'Cn I cas 

AgropciiulI;. SV- -I p I.l I Sp.p. l- 'I. 

Ihmst,luI I~ :tI i t1'.. . I i . St-.d I I .11smissio l._'jI 1 ' ;. X;].lit h~,-." i2ll;_ I,, 

Ft!III~~~t¢'tbllt ! l t " It- 1 I '' t p li, tl in C (', f rll m ,1:! .it,.Il r 1;,I -i il tl 0+
 

t!%/l~ t/I I [,l:,,~ ,{ +', ?]ltl !',l:.ll - . Da, rl'ltkv d IIdt+ t;ll' ha:- t 1 i ],ri lI'€" Vl,,l!, it!; I'll 
I t ;n t ItoI Vi' Ii ' vtI i ; I i ViI i t vc tI (I ',Il.) , l . u%1pt. 

mi l v ti ii ti t 'g it y ' 1, l . ill i lnl i nS 1A i c'.', I' V'av an l' I P l i :: c t o lil 
wa+ ; til' l:ost :-i' ltit )li l wit h - ,<,'it if.ti ll f. (CIAT!" , 

0223 
1989	1 Il'T f , I(St. AtYp) ,'; 

_ r__ p'. jplm :t l i ,.li. l'.hysillogical Plant l'athiltogy 22("): 123-128. 
En]i.i I.,/.tl.. .11;u . , I I Pt'f'., I! lu;. jItpt . if Sc enti i I . industrial 

[Itxtai'ih , It Albt.t I s t, 'thl i t' xrivat Atc: la New ] 

I'll R.P. , l tvxi pri)tlthot I i I)% Pstidommouas 

rch rt., Bag, d, Zea lalu I 

Ph/al.CtItill x'ii lv.it ix. I P' t f I,, . jjj i . ToA at ewii'' : h l>;tt] a "IItcxIlix. iiii is. 

ZeaIm .
 

1't111--lia I toxi l? i I l ic l , ;I F ll}'1 [U ;,, f' h it Fit 'atl 0f UdotnonaSl t ilI 	 i t[ I I' I'-S 

l2' p%,rilv. phia!,etcoII I r. -; tp.t-tA. I :.:ttlt-re (ifphaseoIlntoxii antd 2 newii d 

fg w' if t ifd Irom ;icultIrt
.- tonta f 11, t''x i1s W i. ' l poirnat ;Iuit by QAK Sephadex 

Chronitt ( tliaph It C ii wis th1ti ' L ('2iteiinfl p rifie byitI tl- O JiIlt 

furtlh r I I,' i A F St fhadex 1.121) . compilent
chi ii:;,t ,h I,O and ;'pliatdex Pach 

VlIId d phliiph.i IIlphiox ltl. ni thili , i linlt',. mnid a frd allitI, :1CiI whenu 
rema t+ed With lel, iint atrimll t idaisv, ill ,wh.11 hydi-ly::t'd with acid; wi th 

pltSin;tolotox inll t uiId ati'f fid WiI h wa0MOel's lit tilttthert 2IllItt With 
t ox im; t ilt. i'l ix, I lId I 1';Lt Wail 1 ill identifiedl, 1 OIII1 rd I , (I r 1h : u Ul 1 

1 


ill ;i f ;11 I1. 	 of'iljir ti ill.' 'It, new tis.%fi inrt thul imlxti o icid ;iimilo ies 
ii.tdiil R"' -lli ;It t uIll't. to i ll it'pr' tii'Iv i ; t tIuguIIf+rol the same! 

,xt i il f .' .t i df . AS 

(1224, 
2 2 2 2 

(i 8R11 II. , F. 1(81. (ititrlvo jIull-if dcl ItB.:An iaItf. rittl Nirtlomontis 

cooeoera cf IiC pai i u Ine tileirnmient o deI rI l PIhasuots vt l irIs'iomun .. 
en Nit';irkii. ,la tia , Nltcaraugla, Niiisterii (it, l arr'(l AgropectharloDI o 

y Reforir Agr riil . i rucfii (:t,llerl lit+'tcn c,' i\glirpecl ritl.,;.SIT-]. 
pp. 78-8(1. ( iln. 

Phase. I , Vil I' i I . (i It I x,,i r c;. X ,inL hiii nitisl hiseo I I. I) l;eas Coll t 1i 1 

Clem ca i i tillt irI .1N I ai r it,lit 

Flelid tr iIs wi t cv . I'llvouciil-7 wort at AziilesIth fiin 
1 

) cotducted Calpos 
(lasa t (,pt, ;ir;ugl;i ' f' -e CV' ; 2i ro t IIlt t Lc I f f 1 et chem Jcal 
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Lreatient!; to ,3 ;ilt pLlia A i z.ei(-tntrl rromOIril-,vld i. raniidtl op]lIet e block 
dtrlgn with replicaltion:; w 's iised. Ireitoent.ii; wetr : (1 check , (2) 
corper o.:ychloride (-7 lIgrsti), ant (i) st rkptw.'cin (1.7 kgl/ha). Three 

:; itior!;Il,.vent Iv ;- i i - w. r madeh .1 I S-day-intervals, bit-gining 2 wk. 
alter tL ,: ,.Oi-p r;i Ic i t th - IIrt t i;, liat, Id.I. lllsve ,- Incidence (7 of 
i1t'1t-Vl Ctsi)11t 1 d lsu-tr 

, 
C iV ("1 1 il:i:;Ig-Ik 1c i t ca) we re evaIuated for 

tt-l il] .t,t i it i iill, i, ld notpl . '.t did shw differences between 
t2 , , Ilk, ijtipl I1(;11It cI pvt-r lorld{, av,'.Iltitit:; 
 ioi-o i oxi itcreasied 
%iI( d bv I.';. I.'lg. I CIA I1 

0 
21')7 ", 1SCV1I1],X-.l. 198 1. Variabil ty ,- lhminican Iepublic Xanthomonas 

II iI. tt i) I A'I Ilhi!woluk vulgarl s cult ivatrs. 1ean 
I[,] i r rvuI-IWn ic l epor t 26:60-67. gi. I hort iculLuret t i,,1 E 

IDcpt , U'niv. I;bl :,4 inc'oln, PSAI
oi a , M,1 68,581, 

jjlta 'ollv; v21l'ri. X.inl 11- ph.t1;tol-I . (7ult i.jirs. lesi;tatce. Select ion. 
ISA. 

In gctplt ili-v ' 
1 ,i -:1 I, -:It- iI 1ii (i'll2 tptiliIc I;tt I irn; of Xant iormonas 

phi -soI (DR lt 8) i t,ilird i irat1: -; E1 -1I1) were usedI l",nDP alnd .i itt;il (N 

to dc te ir It.el ,i tildIld !i t i't o I h all cSV. trio CIAT and 
 it sttnitland rd 
(h ecI V. . (;I t M lhte riI I'.I. 7)(. In 1 - I a 1, cv . ;reit Northern 1l. I 59 
Wal ths ii.:t-t ;Ii l " - itkll...t illillblit not to pod inoculation for 
t,e 1) 11 - i t ., I I, t Irin ! I IAT ranged' "!Y, 

I 
1,1, l -,, ti I i-v. from 

t -lut'i tI l it ittI ,- tt i1 1 -1,!~ iII: t' i{Ii; Ilk s vn , ;i dt fin t lve Cv. X 
:;LI li li t'l'ilt / il1 '',! I'.idtlll I I it h t I iI I -a t i in11{ podl rlic t i ot.; . Da ta 

: I ],,lir'I ;.it 2h. I r:ti t.t vi . i -riti.p i t , UcI1)n.g 1 w iltd of N. PhiascoIi 
ati lin;e i 'L tli Ii ptilli7 ttt r I i, 1h light C I AlI 

I2-.,I FR ,I -l!, 0.. ) ).'i;:N I'. T11H, st raIn of ha ItoIl . , : NI (79. New' 
I11jght bI-stritill i ii Nt~-rl I ,2 . BiU:iii )1 0t'iVC itL v-. 1I V Cot ijvrat Allliua 

I - :p-: JtIt9-T .- I.. 

Phi;I ll(}
II;VU I idt'1 -. ,I; li! . Ra { t I ivaIt's t-tance .i1~~i,~ 1111:iU v ' i. Res.I; 

I!SA.
 

A btief repir t 111 tI' Ili't- t iii oI iiw t r;ilfin; of thc hl I Illight biactorlitua
 
iiinehr;ia.4; 
 (ISA) i; irc sit -tI. lt--i rei r'cV redl fromTI and were-en, h;trS

lound virulh-I I , t lkl..'ir. ;rtal[ :,tN'IIthu~rU I 'I I Itlk. CIAI'
I } ;krd C;! II111'111:[; 

} (.27
N{P2 SH I['llAM),A.W~. 1 ?' I Io' ecd-ho l'l, bacte~riall ofPH vt (I~tst lights 

betni. S-el,d l-if' , iid Itihnology I11(3) :561-567. EnigI . , Siur. EnIgl. , 
Vt-. , etim.,.'.N I n ;. e--I Foirth IllOMsia i I , Se,. BiIiol ogy L,:lor;cttrv, 
A ici2 ultut. i o, i i, lit 'r hiutt-; B ipling, 2 (: . -.. ",IA OC{5 Ottawa, 
CatIidt I 

l.,it -j!, . i "[Il{hol-lopas u . I'la~scol ; [}1!;-,l,"( I Iallsrq XantlI Il mhrse lt Seed 

_INthothl;_ I_o ,t2u I 1 il l tt i'tic .I'i vo, , X 

s uo var.- I tI! _] .!2, 2.1_,_1: phI oII} Cor ba c, v ov jn , IIIt oI I, anod vn1ei iaetl il c v I.22 Il hv;ol I tl ph;1t2 plytvtl 
L.r ill)c''It"!;( 11211 .2 , 0 2 t,]ldu tstt s nid 

;: t ririit,ts lm.it Iti llIisc u ticvTe s t s1; c Iit i il lI !, ii io i crtoil copy ar. 
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rapid and require smal I amrouts of reagentas. Often tests can be completed
Ii a single day. In, the case of esizyme Immunoassay testing and evaluation 
of the results can hi readily automated. IAS] 

See also 	 0079 0145 (313 0324 0327 0335 0336 0351
 
0354 0359 0360 0363
 

1:0 3 Mycoses 

0.128 
15270 ALVAPEH-AYALA, ;. SGIIWARTZ, H.F. 1979. Preliminary investigations 

of pathogeni c variability expiros ed by Isarlopsis grieola. Bean 
Improvement Co(.Oeratilvc. Annual Report 22:86-88. Engl., 2 Refs. 

Iliaseolia vultl IaS.kil idls ri,;vola. Cultivars. Innclation. Isolation. 
PFalh>genie'tya. R.t;latamicc. Colombia. 

ions t1hitd 
evaluit o real a no to ISil ji ; j_r_';olIa Inhernln in bean gertuplasln and 
breeding prog'tt. Abotndt It .;p11irulliltioll bt % t110 p;I(toge l h (tseen achieved 
by growling ( aolatea in toc lih. ilo V-8 mediu:: incubated at !9'C |in darkness 
for 10 days. C('oidla rit. il....d ini a water fnapn:;Ionl rom petri plates 
by rubbing th cilw, unrface. wI ;I ,-ft brush or thin wlre. (lloculun 
COttonI. is oli j ated I, 2 x 10 cold la/IMl. 'io' to I I ('W I1l; g asshou ;e
Inoculat hon pr,'ci1dur( hatc t 1 Itt i 1i; Pd: (I) ru)bing leaf surfaces; with 

Lche';e lOtli !oil i'd with i tiniditl 'anla nslol, (2) itl1'Werting, eaii bIldes It 
a con (I l II ;ltat !: i "Il, ill d ( 3) !;p r i' log lie con Id fi I t ' ptells on olltO 
leaves.. FI[ ]atter 111"thi)1 h i;ts proveii to be tio!t rel iable and pract I ca I to 

lInvstt oal WSrt it CIA' to develop amethodology required to 

I la l 
mo Ittltrs .chitlbtot 1 , C f' ,r 6-l8 daysu or lit I ;ViT)tIlpl S applear. 
evilniu e ' lltlI- iIo!; ] o oltclI;I lil p lb t,; Iare Itltbaited In i large 

tu ill 

1:val iIt aIre li;elt IIt) 
 lIIxpresa, lesion 

;diil u /tollt ICA'l
 

th t. e l l It i g lii .t;, size, 
requen iitro. 

2301.9 BlTA, S. C. 108 1. A tow loaf ;pOt (IlsaV of Caused byQ beans 
Alternart lra!;ilcii<la. lIdian Phytlopathology 36(4):729-730. EngI., 3 
Reft. ' et),t~ialt, IRt.o;ir'lit' Statiott, K;liinpittg, DarJlc i lg 734 101,nl 	 India] 

Alterita r 

't liolow. Iilda.
 

PIlas.'oItlo vtl'j,'is. SI1ap lit-ito,. la br!,sicio('oIa. Symptomatology. 

A ]eat slit ii(,a o Fret,llh lit'all W.in (Ihtcte i itlltillp a local siurvey of 
JalImpol ; litditttht. vittiltv if t, riteling li t- c t (MIoi). bost ol the 
plants Welt, aevcrtltv aittacked Ii I itld cottdltionis ron arclh to May of
19(1. 'lhe aeaa,wit!o clir CttIiizol b rown ct11tlar splt; fitcOrllcettnic 
ring; ott all part; (itth<' plant. At the fItil ;tage, of ilitectIon, most of 
the leave, id ill aut ltllorped. The Iotgus ws idetit(fled at; Altertarla 
brasislclcola (Schw.) Wiltshlro. [CIATJi 

12 l|0
25194 CAIIIHINAS S., I.; IN;ILEMAN, E.. 1981. Caonil Is antat6t.icos en Ia 

semi I la t, Illasolus vulgaris durante la ife'ci6n pIor Colletotriclhum 
ilodetmutlhiaun. (Atiatiri' e change:; lit11hasoolus vulga.irls seed during 

88
 



infeet Ion by Coil letot ri chum 1indemiuthianum) . Revista Mexicana defitopatologla (3) :9-15.'Span., Sum. Span., Engi. , 14 Refs., Illus. 

Phaseo lus vuI gar Is. CoIl etot r Ichum Iindemuthlanum. Inoculation. Seed.
Epidemielogy. Rhsistalnce. _exico. 

Structural change; that occur in the bean seed of var. Puebla 224 dun tothe Invasion of Col letotrilhum lindemuthianeim were Identified. To achieve a rapid infection, pods of different ages openedwere without removal fromthe plant, uncovering tihu seeds. A drop of inoculum was applied and it wasallowed to Podsdry. were then placed in a moist chamber for 48 I. Theseeds were collected every 24 h for making cross sections and staining, 
milly witl periodic acild-Schifff reagent and naphthol blue black. It wasfound that in the begili/lulg oI the invasion there aretno structural changesapparent fli hostthe tissues; these appear when the infection is quiteadvanced, 6 days after Inoculation. The cells become disorganized andcollapse, and their content of condensed tannins Increases. The limitshietween individual iel;t cells are not visible. Small seeds (2-7 mm) are 
more suisceptible to invasion than large ones (9-15 rami). [AS] 

0231
 

233l)1 CARINAS S. , F. 1q76. Camb ios anatimi cos eo la semilla dePiha seo Ius vuIgari s durante la infeccI in par Colletotrchum
lIndethlltianrm). (Anatomic changes in Phaseolus vuigarls seeds duringCe Iltotrich1ii/ inderiithiaumI infecton). 'les s lag. Sc. Chapingo,

M6xico, Colegotit Po.sitgratliualdos. 5Escuela Nacional de Agriculture. 0p.
Span. , Sort. Sparn. , 20 Refs. , I i llus. 

i'hla;eolus vul1,ris. Collel trli:hurim lindemuthianum. Seed. Plant injuries.
It loloY'. Rexc'o. 

An expl . was carried out to determiine the damcage and changes suffered by;eeldtissues if Ii., var. '2 (suscept 1i le) during fungal (Col letotrichum
Iildemilitilallun) in t i li. )Iflerenit-S;i zed sleds were inoculated in openedpods; aftier '8 hI fi humid challers, ;veds were col lected at 24-l intervals 
and Ii l;tologlh.i prepilr-lt Iiilli were mllie. pll(mum ;ceud size for developmentif infecttin w1,; 5-i rl. Coiniditbegin toigerminate alter 9 I, forming

aippresor Ia. >!:ii r ilctii i ,Iivlptos iip 
 l r fe;i(ri 5 to 6 iays after Inoculation
;old J,ii 1 l1 1j:ill i] iii tile seeid even after()0 days inoculation.
Ilvphat 'r lii c.ri wihiin the Iutmei of host cel Is 48 I}after inoculation;
ilfter ippro:..
.2 hI they ,,ril ived ilt the iritermlediatc ccll; of the testa,after I I I'i tiyv" eI(, ii tthe l trata of the testa, and finally
p lletI ltied tli('
il itlo. F,,i :,il iIn of acervl]hs oil the seed surface was 
lrgI!'teleii 
 168 1 I alItor inlAll' t lIon. Therer -e liio structural damages tolii;t cel ilih, i L ll in,, l/let / itio of the patlogern titduring subsequentulev' lpl /intwithin th . I,,st's; tkslics . Ilamage takes place when infection

h we I Itst l, ie ,Li ad C'11it1;tS in ell 
 sI becomirIng disorganiized,sufferring a to I il)ie,;1ai1il lInillcdSil('d Cilillcsed 

and 
tannin content; individual 

l1riits wire not i , rv-d aria/g( host cel Is. [AS (extract)-CAT] 

0.,
32 

24/,2t tA hI iA ;., I,.; :S c(WA p It. ,* . 198 ( . l)ura c6n cn e i sue lo de l lo n 
gil C/R.DONtA (., I /ltraE lRs. (mi uraiir en frijol90etotr inilemutlnum)
(ihlleoirs v U ()urit, liir. orilofin the I tire fuinguis causingntir/ol/;e In ieiare, CoI etot rInlthim s ilfemuthelanum) . l uedellin 
I'lI vers Ilad Nacional de Col lia. 4p. Sp(ta ., Sum. Span. , 15 Refs., 
IIiris. 
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Phaseolus vul.aris. Colletotrichuint linidemutlitanium. 1)isease transmission.
 
Etiology, Colombia.
 

At l.a Selva Eapt I. Stat jio of t lie Ilst Itut Co lmb Irioe Agropeciar I o
 
(Rionegra. Colombii), I;tudi'; were conducted durtIn , milt.to dctErminte the
 
duratioln i the ;o II I t I ll Co r lchum lih i l,'Twent v
Itilgii II tIit I iidellll . 

ast. i'd tot)Oxevs wIth i 1i 1 wIre IIsie d Which t he s;im ani'Ount iif beaI 
I yI iN, Ittd INmater a hi Il ' Iw I I allh ruic'nic l W iam It anaiea I icor'poritiltd. 

A co I lliTLa' trnI a ; , l ) C;r1'1 it'd lILt t li ofcIv WWI aO detii'.ioLte impoirtaice 
raIis ii tIlL' dfs ;etlmlIlti tIotn of t IIc d !;C.a t'. It wit 1a ii1,1 t i it t il tliglIlS 

lasts from ') to 6 ino. in tiltstill, I inIg onI cruop rtsiduct;, ahidthat the 
dc.isemiomitiun t the di;cc;ce bv ria ll ;I a ts imipol'talt as soil traillilliss noll, 
tit! lit ter ca;iin Pl vi'severe dam;ilgT,. IAS (extract)-CIATI 

02 3 1 
19084 CASTANI) I., I. 19H.. -valiac 6n ie germoplasma de fri jol ('haseolus
 

vjularla I..) para rt'Slatenci;fa n musita hilach ;ai. (Evaluation of bean
 
gertplaam for resist;iaiE' to web Mlight). ASCOI.L"l informa 8(4):37-38.
 
Span.
 

PllasaaIl u.; villf ri 1;. Cult I i si,. I,. I a tallcc . Ihizo't itoila s aIl i . leaves.
 

Iots. RI t i t hii1 jditN'. [iVr1:iplsI.I , ColmI bja.
 

Stanill,o! 1,1in il;itThe re!;| '0 '.v 10 i eu; M lh;illttephiorus cucuner Is
 
col lected i isi:: tithii'r ivi, I.-'!) ,I ratt l: (..-.S iilnicted plaints was
 
tCtei d ndler c,ntt ,iId -,,dltikiij iIll rtthcil 'hlanlitrs (22-25'C, 80-1(10 IZli
 
and 12 h irt It Icial i Ilit ht . Adeltliui c i, n .o. ii jocuIlim I vIrulenit
 
|sitlates were is.ed. All . c!,wcd uigri'e csccipt ityI T'lle
dc. oI ll .
 
;eviurt;(ili- io aii5tI 1-2 (1 -'v ; io'. thanl 752 leaf
('vI::utli'' H 

sur'an e filltettil) r;i eil bli t - I 1 '- . i 'i 'li-S- 1!;alItI lid lietweeii 
2.5-4.1 jor tIlo' Ps-S i llte iin II iv. lilt T i'; the tlictor MOst 
affectinig w b hl gliht icv\c1, lii.iit l L 't, Ilili t u ii i t '( in It tar:,p. of 18"Ccl c 
at Pi hi ighler thain 80. C I ""I 

()2 V.,' 

22678 (:ENTlii LR:AI;Ii'A1;Ai, Dh A(;l CI*"l.1'URAI '(OII ('AI.. 1984. Vivero Itter
naclonaill de av, dcl (lr-ti1; ri!al Itados -l7i9(80. (Internatlonal bealn 
rust nursery; Its (';il I , ColIonlli, ill. Span. ,-t-,sl 1979-80) . ia. Et'ig I. 
IllIis. [CIA'M Apart Afreo Call, all!), la 6713, lt'o i;] 

Phaseo us uli IIs. 12' raI al . 'iI ttlan,' . !Vr_ivcus jihacio i . (atIt Iv r.;. 
Plant hatrt(alii R; u at in ISA. A t iica.r itna;. la. Atil-iII. Iiupiv. Aii;t r;il Ia. 

Rei ts lli th1 L eVilii.itlI )T t tle Ilii er1 it jiiiifai Ial'I 2 i elVatqItailled01M ct 
byv collatmrltir!; during ; are Ih !-I V inluITded 9t81l1T-80 11rev;fnt ed. 11C 11 

beIall cv. and cac!; cnit o 1 col6 I i ITT 28 a'a j " i" illti I(,il t . I1, it " ii I 
A erlca,. I 'A, A -il, ld -alI , repi inll aEurope, Ati!;I i ((ITe t tv ih tvi 
data recejved fron 2. i I thii;vv l iii it Ia. ) S t dil'dliildl ing ;IIld 
class! ficat ion pi'ovi v dulri'a if react lii toti le, i; isce .;'lii d i , l'lit'iroiv '!; 

plha'i'iio cin ' iwie,i'id. N iu ofi' Ite Iv. ire vi c' ; w(.r- Iir'miiic' fiI illI the 
m 'aI I t I(i; clii' tilt' W:!,-; vlii t b llilvl' :i!i tit ri' "i cIt' I id, t i '' i 
flitelll11i'diate, Ill;ill o,! ti lt cI.. t lt ; ]lld ,' , l it It's;. lilt l~I'" n/o G1,,Ii, .eilf 
C , Mem ico ? I, W, BAfI C, I ' BA! 1,,-.I'C !Vl eI-II', IATI , _.I- . g-l 

76-IC, anid V -ll ,.ceptitble li I 'calftit "livtw2!i-1 i ,.icare- iiit oil thul 

current evillioit ioi l ;t'uIa Iit t ITliil'l.!i'Iy licil -icc i t' iaomb I , jittlt t'.t ion 
aio g griiili; i iiirl;i'rv t'i-t alld Uilllt jiillot ills. tait's; thisi'i's til' p" 

system al laws col ll lttir; to ohscrvc i'lhi.ioo li r ; fllltlitic (exp'i' eid liv 
specific cii es) aii In v i ai I ty (EXprvi;eil by tlii patholitv .geticIty of 
specific rumt lopulati,, ) hl limi'lit' andili t jiM'. ReuIlts aliow there are 
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specific localities 'Wlre tie Iopulat iOr varied over planttlitps and yearn;there are different r",es amM ad within the I oali ties,qualitative And a qu;nt it it lVe poi nt of 
from bnth a 

view. These cont ra ts betweensites and seasons ,naibes tLhe idell i fIcat ion of entries with broadresi stance to a I rust popi Ilati oils preent in1th1 "'gions ot th countrieswhere tile t, tries atle ev luiated. let.i led result ., re presented In t'- le
form. [CAT] 

25205 CT 02"'1.;1' HAil., k. 198,'. Effect of I'vthium root rot on yield ofwhite be,-1, Ihas:eoli- vil !ris I.. Crop P'rotecr foi 3(4):423-42t. Engl.Sum. FgIl., , 1Its. 1 il'on'lWillt Agricititural Chemicals, Serangoon
ardtn Post Ost itfi, Sttmipotre 01511
 

PlAt__lus vulpi. , I 'tli , 
 t'hemial o'ttrol. YIelds. CaatlA;.
 

Thie tIeeCt s I PvthIiUrlt p tltChllll tl M 
 id n spheric,,I onwhitt' seed yield ofIt-ln Were d-teTnined ut dot I ield conditions at the ArkelI Researcht
Of 6 l I1p (C aa. . Flnanittostl f appl ied l 

St~it i~o "f th,, I'. 
drench iclectively *ippr, , a soilned Pvlthitim poltIati )nsseed yields by147 and '1 in 

in r:oil and increased
I"7() and 1977, re o l gttit fun of soilID-NI T (\ 'orieI) , a c 

With 
; traI iti-ittre of methyl isot iiocyanate ,di, Iorprop lties, and dichlt I propilles, teulIcol( populations of PvtlunmFliariut andin and ilt'iti e-ol" seed yields % 7) Aind 29 197i andi 1977,-s 'l. iomiltit iOnThe (I fen minotu It and Ilt-lIT prduced the greatest

red ctill:, Ill :oilPI ptopl,t iti)- e 6 5,. and increa:edy ds p. oecandruill seed
fec(01-roo0t TIL L'll' js dldt tile? 

-Pythi--il sp eri e t at tith- lWere 0111y h',all r'4 pnthogens detected ait tile 
expt I .;ite. I Losses In seed y.VIed of whli t e tat (llteto Pvthtium root rot 

, it 1976 and It)77, r [sp. 
were estimated .):, c 4,4 and IAS] 

.3(5() FADI., ".A.M. 0:1361884. l .ork carried out at Aj-ri,'Ulturtl ResearchCentre (ARC) 7.. Bean rust di1slese. It hI-Fou Ilv, M.1. , ed. Crain
Legumes torkshop, Nar it , -gypt 1981Net ionl IResetarch Cett re. pp. 10-1 12. 

. Proceed ings. Cairo-l)okki , Fgypt,Engl.I. , Re. Plant Pathology]lnst . , Agricu Itural Research Ceit re , i;in;t, Egypt I
 
Pihaseolus vulgaris. (Cultivars. 
 l'rgtjVes pht-tseoI. Resistance. Aminto acids.
Pgyp t. 

Research wort-k carriet oit biatotl rtst it Egypt i; stulmari;!vd. Blean var.V'adenaI anidt stro showed less infeCtt'll than ,thers;due to i, I 
Giia 3 was promisingow' t f inf-t tion. St ti les itndi catednollretdluilg, anttd 

that redutciig,tttt ig;rsl nittecised fit eiaves antd Stetus of IlnocuIated

plants cor'ptretd with utllctiItIAted plants;
the leIvels t!!ln ill the this Intcrease was more evident instems. QuantitAtive analsis i ndi aAt d that tilecoitent of total anlino acids higher
was var. whereas tie
Ill sutseeptiblelexels of phenol!; ttere higher in resisttint var. Plenlo levels Increasedwhen plantlt!; were illOCUI;lted th Itrat. V1hestTI hi seeCtd vie Il was obtainedlwhen tthe dieease was c'Itt tol led wi th t,::veaurbox it, tri forIne, or benomyl.
(CAT 

:14891 1237H0CII, IfC.; SIAPLES, R. C. 1983. V1isualizatiIon of actin lit siturhodamiute-conjugated byphlialloin in the fungus Uromycves phaseolI. European.hourual tof Cell Biology 32: 5:-58. l:n;l ., Sum. EIgll . , 25 efs , lIlus.IlDept. of 1lat t PatlttlItgy , New York StAte Agricul tural Experiment
4 4 5Station, Getnevat, I' 1 6t, I'SAl 
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Phaseolus vugrls. tromvces phascoli. Etiology. USA. 

Rhodanmine-conjuga~ed rhalloin, a der:vative of plIalloidin which binds to 

F-actin, was associated w th 3 types cf structures fit iredospcre germlloge 

of the bean rust fungus, l
T
romvces phaseolI. The structurv!; were f[lament,, 

peripheral plaques, and Intranuelear Inclusions. The filaments, located 
throughout tilegerm tube ut especially it,the more basipetal region!;, were 
observed a.; either blrely perceIvable, fine element ; or is e asIly 
detectable, coarser strutctures. The plaques, which were sllggested to be 

equivalent to ftlisoMes, octUrred near the periphery of the cell eytoplasm. 
They were most Itumerous inl tilt h1p'l I tip regions. Nuclear inclusions 
occurred within thie tttcleoplilem subjacetit to the spihdle pole body. 
Treatments with K1 and phal 1Ioi'ln Sltstaitisted that the f luoresCetit Iy 
label led sites were F-act itt. 'rL.,.L of cytocI;llas innent tilegertitl Itgs wi tIT 
E caused tile 1tit ral ::Iear nclusfoits to beco e T -teided oftett with 

branched . fine fil;lueits. Stlnilal treatmi nts led to a disappearance of 

cytoplasmic filaments, but had no perceivable elffect on the peripheral 
plaques. [AS] 

0238 

24229 IOWIAND, A.K.; STORE'Y , It.1I. i 19 5. Ru!;t dtseil;e of beaus (I'laseolus 
vulgaris I..). Ii East Afri can Agricul tural Iand Forestry Research 
Organization. Record of Research. Antua I RepOvt 1964. K kuvo, Kenya. 
pp. 73-74. Engl. 

PIllaseolus vulgar-s. l'romvces jhst;tli . xaces. Rit:i stallee. (ttltivars. Kenya. 

Research activities )it lromvces his{jeoli ;it tlt;itsil Kenva are summiizred. 
With tile few pathogen saitples tsent for identification, a new 6th race was 

revealed. Var. Xex.co 142 is eusceptible to 2 of tile", races., A collec
tion of If) var. from 'ga;tda w;a; evaluated igain;st 4 race.1 of tite pathogen. 
ICIATI 

24231 HtOWLANI,A.K ; STORE , 11.11. 1964. Rist ailsease of beins (l'faseolls 
vulgaris I..) IItI E:st Africar. /gricultural and Forestry Research 
Organizat loil. Record of Research. Annual Report I063, Kikuyo, Kenya. 

pp.57-5 
8 

. Engl., 2 Refs. 
I
t

Piaseitlits v-u_:jaris. romvces phiseoli. Races. Resistance. Cultivars. 'iap 

beans. Tanall Ia. 

Research act ivit fes ot I'romvces pliaseoli in beans in I)63f are sutmtarized. 
Frot, the s;implen received ft tppe;ired that races It ittd C were the most 
prevalent; however, a 5th rae of rust was identfied. The Ist record of 
race E came fiom Morogoro, Tantzant iai. Sntap beau var. Teitgeru No. :)Iwas 
susceptible to this race. TIe in oculationI tecinlile Itow uses light oil as 
a suspentsion medifur; the iticuation period under a polyetlhylene htood was 

also r-educed flom Ift to 24 ft. The scales of class fi catfoi of infection 
iused by ihe East Africat Agricul tura I and Forestry Rescarch Or'anization 
arid ii ,ex,.o ;ire compared. ICIATl 

(t240I 

24,230 IIOI.ANI), A. K.; STOREY , If.1. 1963. Rust Ii-it-ases of beans (Phaseolus 
vitIga: I..). Iit East Afri can Artiul turalI and Forestrv ilesearch 
Organization. Record of Re-earclt. Annual Repirt 1c62. Klkuyo, Kenya. 

pp.44
4
7. EgI . 
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Phaseolus vuIgari. Uromyces phaseoli. Races. Cul tivars. Resistance. 
Germplasm. Kenya. 

Research activities on Uronvces phaseoli 
presented. 'he( e have concentrated on 
prevalent raCe, and their distribution. 

in beans in Kenya are briefly 
obtaining information on the 
A reliable inoculation method

adopted was Lo use a spore ;uspension in 0.1257 saponin, painted onto the
tipper leaf surface with a camel-hair brush when the seedlings were about 10
(lays old. "!he plants were incubated for 48 h under closed hoods of 
polyethylene i;i a cool shaded glasshouse. Records were taken 16 days afterInoculation. Spores were successfully stored in an ircubator for up to 120
days. 1he scales of cl-ssification of infection of the Zaumeyer system and
the ast African Agricultural and Forestry Research Organization system are
comared. The reaction of 7 differential bean var. to races A, B, C, and D
is presented. Races A, B, and C were widespread and frequently all
occurred at a single site. G;ermplasm of Central American white beans with
high resistance to races A, B, and C was found. Var. Tengeru No. 8 was 
resistsnt to race 1. [CIAT] 

0241 
23328 INSTITUT DES SCIENCES ACRPONOPIIQUES i) U RWANDA. 1966. Essai de

fongicides contre Ia roullI du haricot. (Fungicide trials against bean 
rus' j. In  . Rapport Annuel 1966. Rubona. pp.1l8-H9. Fr. 

Phasenilus vulgaris. Uromyces phaseoli. Disease control. Chemical control. 
Yi.lds. Rwanda. 

The effects of rust on ean yields were studied and the efficiency of
propineb and a ctupric funglci le (copper oxychloride 50%) were Lvaluated in
Rubona, Rwanda, during 1965-66. Four applications of each product were
made at 10-day intervals; the Ist application was made 4 wk. afer planting
with 2 kg chemical/500 I water/ha, followed by 3 app]ications of 3 kg
chemical/750 I water/ha. The treatment with propineb was significantly
superior (P = (.01) to Cu and check treatments (1812.5, 1274.5. and 1187.5 
kg/ha, resp.). [d;AT] 

0242
253314 ISA, E.; SINI(A;LIA, C.; OLIVEIRA, D.A. 1983. Control qufmico da 

antra, nose (Colletotrichum lindemuthianum (Sacc. & Magn.) Scrib.) e de
duas outras doencas do feijoeiro ('haseolus vulgaris, L.). [Chemical
control of anthracnose (Colletotrichum 1in muthianum) and of two other 
diseases of bean]. Biol6gico 49(4):P9-P5. Port., Sum. Port., Egl., 15
Refs. [Inst. Btologico, Avda. Cons. Rodrigues Alves 1252, Caixa Postal 
7119, Sano Paulo, Brasill 

Phaseolus yvu Lari s. Col letot richum Iindemuthianum. Chemical control.
Alltrnaria alternata. Isarlopsis griseola. Disease control. Brazil. 

In field trials in Camptcas (Brazil) against Colletotrichum lindemuthianum,
captafol and henomyl + captalLl gave the best control. Benomyl was the 
most effective against Alternaria alternata, but results were poor.
levnor: l, bonomyl + captafol, and chlnrothalonil + copper oxychloride gave
the best control of Isariopsis (Phaeoisariopsis) griseola. [Review of Plant 
Pathology] 

0243 
25337 1:t11,1K, M.M. 1984. Symptomatology and epidemiology of several green

bean diseases Incited by seed-borne fungi. Seed Science and Technology 
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12(3) :841-850. Engl. , Sum. lg]., Fr., Germ., 5-) Refs. [Seed Research 
iLaboratory, Plant (;enet.-s & Germplatm Inst., US Dept. of Agriculture, 
Beltsville, M41)20705, tSAJ 

Phaseolus vylearts. Snap beans. Symptomitolog',. Epidemiology. Isariopsis
.Frtseala. (: letoCrtchum 1tndcmuthlanum. Ascocivta phaseolorum. 

iacrophomirs 1Jbahseoli. usarium oxysporon. Whetzelinia sclerotiorum. USA. 

B ckground inormation, symptomatolop..,, and epidemlology of the following 
dlseasen, of IFlaselhs vuigaris are p.,esented: angular leaf spot [Isarlopsis 
(- avoisariopsls) grisolaj, anthr,icnose (Colle otrichum lindemuthianum), 
s,-ocl:vtt Ilea spCs (A. oltsliau!ri and A. pias olo-um) , ashy stem blight 

anl charcoal rot (Mac rophomina liaseoli), Fusaril..i vel lows (F. oxysporum 
, haseoli), and ScIerotinl; wilt (S. sclerotiorom). [AS] 

0244 
24420 NARCUCC I R ., .l.S. 1985. Evaluacl6n de Jos m6todos de control le 

mustia hilachosa Thanateplhurus cicumeris en cultivo del frfjol Phaseolus 
vulgaris I.. [Evaluat ion of two methods to control web blight 
(ThanateorIs cucutmeris) iI Ien crops . To:;is Ing. Agr. Guatemala, Uni
versdod leb Valle de (]uatemaila. 48p . 

6 pan., Sum. Span., 16 Refs., 
I lls. 

Pha.solua "'ni aris. Ciit ivars. Rhizoctoni a solanI. l)tsease control. 
Chemical contro . CuI tural control. Yields. Guatemala. 

During 1984 a tudy was conducted in the SE and oii the southern coast of 
Guatemala to determine if iain. til lage and ti'e use of the fungicide beno-yl 
constitCuted effective practices to reduce web blIght (Thanatephorus 
cucumeris) attack in bean var. ICIA Tamazulapa and on a local var. An 
exptl. randomized block design was used witi split-;plit plots and 2 
replications. Variabla measured were Incidence, severity, and yield. The 
variant" an,ivy Sa showed that te dif ference. observed were not significant 
for tihe sever 1tv and yield varlables. However, a comparison of means waj 
establi;hed and tle fol lowing treatments gave better results in terms of 
iess severe web blight attack and higher yieli: (1) for tle south coast 
area, min. tillage iusitng the local var. with I and 3 applications of 

2

benomy1 fir vield of 2662 and 556 kg/ha, resp., In comparison with the 
control which vielded 1083 kg/ha; (2) for the SE, tillage with ridges using 
var. IC'TATamazulapti wih I , 2, and 3 applications of benomyl for yields of 
3227, 3200, and 3076 kg/ha, resp., in comparison with the control which 
yielded 18it kg/ha. The economic analysis indirates that the previously 
mentioned treatmtits are cheaper and provide te farmer with additional 
incor'e, more than 149.87 in relation to the control. [AS-CIATj 

0245
 
15462 MENTEN , .. 0.,. ;IACOMELI.i, W.J.; TLiMiANN NETO, A.; ANDO, A. 1980. 

EFrelotheciil cyll ile Borzi, a new causal agent of yeast spot in bean 
Phtaseolos vulgaris ..) seeds. Bean Improvement CCooperative. Anual 

Report 21:95. Fngl. 

Phaseolus vllaris. Erenotheclum cvmbalarlae. Nematospora corli. Brazil. 

A biref report k , preset:ed of the detectiin of a new causal agent of yeast 
spot, Ere:ottelm cvlbalariae, detected in seeds of bean var. Rosinha G-2 
and Can'tt'a frit Sao Pailo, BraI;il. E. cvmbalarae was recovered at low 
frequentc, ond sometimes associated with Nematospora corvli; it differs from 
other spe:les in cultural anti morphological aspects. The pathogenicity of 
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E. cvmbalarlae is similar to that of N. corvll and Ashbva gossvpA. Pure
cultures of the pathogen were obtained by relsolation. ICIAT) 

0246
 
23305 MiOSTADE, J.M. 1977. les 16gumilauses: haricot (IBYSIIY1BO).


(Legumes: beans) . In __ . Guide pratIque de d6fense des cultures 
Rwandalses. Ruhot,a, des-nstiut Sciences Agronomiques du Fwanda. Note 
Technique no.9. pp. 37-40. Fr. 

Phaseolus vulgarls. Svmptomatology. Disease control. l'hizoctonla solani. 
ColletotriChum I indemuthianum. Uromyces p1aseoli. S lerot ium. Isariopsis.
Ascochyta. lih.IomvLa phaseoli. Chemical-control. Cultural control. Rwanda. 

The symptomatologv and control easores of some bean diseases and pests in
Rubona (Rwanda) in j977 arv des cribed. Pant lng during rainv seasons must
he avoided since tit incience of Ril ioctoni;, solilni is higher; further.
more, it i; cinvenlnlt to ilot'Ulle grl'ssas Il the crop rotation. To control 
rust, Iti I; sCCoMiMwldtdd t i j1-1 dI leaves al tt,r hirve ;t ing, avoId

'consecut ive bt 1 crops, and spray wi t 1 'inb 6 CI,' at 7-dav intervals, 3
wk. after plant ing. Against i is rt-,m,'di to use healthycn'e itthi 
seeds, bUllrn steMs and leaves after hIrvest in),, and to not to plant legumes
for a period of 2 yr once this disease his attacked. 'ito control Sclerotium,
dry leaves and ,lootslmll s t be bu'1rnt and tile !in cossive p lain g ofsusctapriblo crops should be avoided. Tc co;ntrol l :,riopsis, dry leaves and 
plaL lets from seeds germinat 1iing out-of-Seion 1oo et burnt. Iamage
caused by Ascochvta is slight; thorefore , i control "neasnire is necessary.
To control the bean fly, the planting tim, and the land must be well
sel :eted for plantlets to develop rapidly and be able to resist tie pest;
It Is also recommendild to harro, after establishment and to earth up when
the plants have grown 4 leaves. liseased plants must be pulled out and 
burnt, the same for leaves and stems after harvest. [CIAT] 

024 7
22228 PFIAFZ, I). 198I3. Invest igacidn en mustia hi lachosa afectando frf

jol comdn en Nicaragiua 1981-1982. (Research on web blight affecting
common beans in Nicaragua, 1981-82). Il TapiaIB., If., ed. Des aios de
cooperaci6n para el mejoramiento del fr!jol C01ii1 Phaseolus vulgaris ..
evi Nicaragua. Managua, Nicaragua, Ministero de Pesarrollh Agropectiarlo 
y Reforcia Agraria. Df recci6n C neral de 'tIcnic;is Agropecuaria,;. SIT-I. 
p.86. Span. 

Phaseolus vuLgaris. Rhizoctonta solint. Research. Nicaragua. 

A brief review is presented on tie research carried out on Rhinoctonla
 
solani affecting beans in Nicaragua duing 1081-82. [CIAT]
 

02.. 
24227 RAMOS I., A.; AI.TAMIRANO A., A. 1983. 1nferm,idades. (Diseases). In

lep I: I., R.; Navarro S., F.J. FrTjol en el noroest,: de M6xlco (Tecno
log1a de producctln). X6l:Ico, secretarfa de Agrlcultura y Recursos IHi
drallcos. Instituto Nacional d 'nvestigaclones Agrfrolas. Centro de
Invest iga4 nes AgrfColas del I P'ffico Norte. pp. 159-l3. Span., 76 
Refs. , Il is, 

Phaselius eiil gari., Uromvees phfis;e Ii. 1IstzeIinfo sclrot orum. Er'.'aie 
.Rh1:'ctini;aj o 7n sol- l i. Fusarilm. vthiun. lean commn mc-salc virus.Bean goliden osa c tvrviri. Ble;iii vollow mosaic ,.1-irs. Bean chlorotic mottle 
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virus. Etiology. Symptomatnlogy. Host range. Epidemiology. Disease control. 
Disease transmission. Mexico.
 

A description is given of the etiology, symptomarology, host range, plant
infection, physiological races, and control of the most important diseases 
in northwestern Mexico. These are clasiflied into fungal (Uromyces 
plhascoll, Sclerotinia sclerotiorum, Frysiple polvgoni, RlIzoctonia solani, 
Fusarium, and Pythium) and viral (ICMV, BCMV, BYMV, and hean chlorotic 
mottle virus) diseases. [CIAT]
 

0249 
23050 SAINI, S.S.; SUPPAI., .S.; RAMZAN, M. 1983. A new Corwnespora leaf 

spot tIsease of Phasvolus vulgarls. Tndian Phvtopathology 36(4):719. 
Eng]. , I Ref. [Dept. of Botany, Punjabi Univ., Pati-la 147 002, India] 

Phaseolus vulgaris. Corvnespora casslicola. Symptomatology. Etiology. 
India. 

A new leaf spot disease of comm, n bean; was detected in Patialla, India, In 
1977. The disease Is characterized by light brown, circulnr to ovoid, 
distinct spots with concentric rings wbich measure 2-14 mm in diameter. On 
the basis of morphological ch'aracters, the pathogen was identified as 
Corvwespora cassibola. C. cassi icola has not been reported before on 
Phaseolus vulgarts. [ClAT] 

0250 
22682 SANTOS, A.F. )OS; AYIIAYDE, ,.T. 1983. Mofo branco do feljoeiro no 

Estado do Espfrito Santo. (Sclerotinia sclerotiorum in beans in the 
state of FFpTrito Santo). Vi t6rla-ES, Brasi I, Empresa Capixaba de 
Pesqu isa Agropeccria. Circular T6cnica no.4. 12p. Port., 16 Refs. 
!Empresa Capixaba de Pesquisa Agropecu, ria, Calxa Postal 391 , 29.000 
Vitoria-ES, Brasi I 

Phaseolus vulgaris. Whetzelinia sclerotiorunt. Symptomatology. Etiology. 
Iisease control. Cultural control. Biological control. Brazil. 

The geographic distribution, development, and coltrol of Sclerottnia 
sclerotiorum attacking beans in Espirito Santo, Brazil , are reviewed. 
Control measures include the elimination of infected crops, the use of crop 
rotations (especially with forage grasses), the use of increased lnterrow 
or Interplant spacings, the delimitation of infected areas and their 
separate harvesting, the delirination of infested areas to avoid plowing 
and harrowing In them, and the use of fungi cides (henomyl). Infested areas 
should be left uncll ilt ivated since numerous alternate host plants exist that 
can contribute to increase inoculum density. [CIAT] 

0251
 
25306 I'OCKWEI.., V.0. 1984. Mechanisms of resistance of bean plants to 

RhlIzoctonia solanI. Ph.D1). Thesis. Fort Collins, Colorado State 
University. 147p. EngI . , Sum. EngI . , 144 hefs. , Illus. 

Phaseolus v uIga . yocot yls. Rhizoctonia solanI. Cell walls. Ca. 
Resistance. USA. 

Two factors were studied in vivo: calcification of cell walls at lesion 
borders of Rhizoctonia solani-infected bean hypocotyls and the phenolic 
Infusion of cell walls. The role of the cuticle in older bean plant 
resistance to R. solani was also examined. Ca was implicated as an 
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ihitbitor for endop. lvgalIctnronase activ Iry by altering the enzyme's 
substr;ate, p ectic icit. Calcified cell walls were pret:ent in older bean 
h'ypocot Is and weIre thought to be present i cell walls around limited 
lesions. The vechani sis ot oldcr plant resistance and lesion limitation
 

were difierent and Ca dol(it not play a role in either form of resistance.
 
Oi5 older plant.s tl, thjickene-d cuticle does not allow tile formation of
 

infectitt. ctislionl; and subsequientt pentetration. On young seedlings Ca was 
Iot found higher ill Wa1 around Iesions and chelation ofill c-irlCn cel ;Is Ca 

ot!r: Ies ittm (Id nt increiI thvh sLI;Cpt ibtlt y of lesion border cell 
wil Is to Ina t.ra tiIn. l.:, tract i on Ill phenolicsIllan lIgnin from tissues 
', tit!iu red ci Il wals :;usitpt iih le totmlacrat ion. rAS (extract) 

O'!2 

'1:)i2 SlI, lit. 1). 2. FiId protecton of bean against Colletotrichum 

I tnd.la 1. i-It: o Ilettrcium Australasiani ov I indeuithitanum. Plant 
t tit I I'.1 I I ng. . , i Refs.I Dept, of PlanLt Pathology & 

rIlt or: i Sydnev, Australia]I IcriultrrilI Fnt ' lniiV, of N.5 .W,'. 200( , 

Plat;ei olti- 'Il gi' - Col f t rt"ichl I indemuthiallu.-. i iseaie control. 

l'xit we i- Cat ritil (lilt it irrilcie protection ill b ans agains Colletotrchum 
I lhmut nai. il', ll I t it cv. lands weie singlyo lid Pioleer gr'own in 
pots ill it ii FOis"Otittill dal'S oltl planting priaarv leaves were 
itnoclattd with . c 1ni1liopore Ltspi.t! (n (I0 '/ml) tdistilled water 
;as a ilti 1 . [w. I , ,I,lo oft t It 1st i co lIat i or: 2S p latts f rom each 
trti-t::c-nt weir. illnei a illd plot ii sprayed witll a spore suspension 
(Ill) /rl ). Wi t!it, 6 dlws ill t l t ie .11t inocuilat io , toire tlan 30"' of the 
l-af ill I ,I M"i!t LI' r ftol IllI- l eves on citrI0l1 p l ts was necrotic, 
corlpal-ed Will Ie : Ihan I(: ! 1 , ost I1;t ind 2nd tri fol Ilate leaves on 
pretr-;ited plants. lesults ill licate that !'i-uts ict he partially protected 

n drindl tr Iel co it :ons against C. lindetnthinnit; by I prior treatment with 
tl !s;line Ittllig ,s, l. ret rea tt( tit i it I I IY decreastid the " of leaf area 
dtlt-ctVd aiid slil uICI'eirt tncrteti-d tht,I ;ItrV i; l rate Of plants. IClAI 

(52 51t 

2232 IA.ANFA N., 1. ii:lp rt at ieit it 11ro ttrmi( , tirs vai't edades frfite ie 
.lJ

1
(Phaseolus vulgarls I.) en ri.lacit: il control quilnco de la roya y 

otilsik en Ia costa cnt-raI. (Agrottoni c performance of three bean var. 
iit reIlot i On to chelleriCi I Cotltrol 0I iilltll lld 1list Onil the central 
Coa;t) . TesI s l.AgI1.it-a, Ieri , I'niversldad Nictional Agrara La 
,ol lita. IlI p. Spall . Ti . Span. - , 14. fr; . I II Itius. 

Ph;ie, lus vil g r, is. ('ilt ivit-. A ilptat i!n. Resistance. Prorvces phaseoli. 
rv sltr. YiL .!.. Y il I ompoients . IIsear_ control . Chemical 

collt 1 1. Peril. 

lrtiz-ilir I I.£-7 ,, ., t . wIrI- Ciilr L ll ai tie I'. It; lonaI Agraria iIol itnaat La 
(erle ) ii t % ti I ttli agiillti i o f bean vaii'. Ilirl I lo, 1. I tcforriani--
Stnt1 tiIc It 1- r - t, i0lld nliI lives ilt, alid to (IeterllIne ti e effect 
o n r 1 ct; St j oli ) iid powde I v r! iildew (Fry sIph tItvgonI) on tite 

ri in vielt ii-r;pi-tlt-it . lillpicidl titltlni l ill doses of 0.1 and 0.2%, 
lieltiidai 1 ). I , ,i.s-rlvrbl,. itt Ir. I , t r i 'dlIr-fitt (Am ial ) I). 27, and att 
titt reat Id cIt i il werI, I v;iInt el. rist-ases were arssessel wee-klI, observing 
tiie upprt, middle, mill lw ir pillts I tile plant. The pr';lttest Intensity of 

ru;t attick .0ue; iI tew i ll tin. upper p itcs of tIre plant and, for powdery 
Iil dew, itn Hit lowir part s. it-. Prri lIIo Sintlt ic. anti PI-309-804 were 
'iitstillt ttl rust aittil lStil-t ill I t to Ipowdery m IlIdew; therefore they 

1rtsentt ,tIt tLt .IrIIIinPrlc per or:,ince antd cionseqttent ly higher yields. 
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Var. Canarlo Dlivex 8130 showed greater susceptibility to the 2 diseases 
studied and its yield was lower. At tile2 doses evaluated, bitertanol had 
the best control over both diseases. No qtatistically significative 
differences were observed oetween treatments when analyzing yield 
components. [AS (extract)-CIATJ
 

0254
 
23375 VERDU(O G. , F. 1978. Estudio de algunos aspectos relacionados con 

el control du Whet zelInla sclerotiorum (Lib.) Korf y Dumont 
(=Sclerotlnla seler,)tiorutii (lib.) de Bary) agente causal del soho blanco 
del frijol. [Study of some aspects related to tile control of 
Mietzelinia sclerotiorum (= Sclerotinia seerotiorum, causal agent of 
white mold]. Tesis M',g.Sc. Clapingo, M6xico, Colegio de Postgraduados.
 
Escuela Nacional de Agricultura. 81p. Span., Sum. Span., 52 Refs.,
 
Illus.
 

Phascolus vul gari . WhetCLelinia sclerotiorum. Disease transmission. Seed 
transmission. Disendse cont rol . Chemical control. l'haseoius acutifolius. 
Phaseolu,; lunatus. Mexico. 

Expt. were carried out in the greenhouse, lab., and field to quantify the 
frequency, type of tr;,n,,lssion bYvseed, and chemical control of the fungus 
Whetzelinia sclerotier'm in heans; materials for the selection of resistant 
gerriplasm were also evaluated. Under greenhouse conditions tile transmis
sion by seed was 55.2, (36.13' corresponding to rugnse and decolored seed 
and 18.8' to normal seed). In vitro, the frequency of transmission of the 
fungus was 48.2".. The fungus is transmitted internally and externally. In 
tile greenhouse, benii species (Phaseolus vulgaris, I-. coccineus, P. 
luna tus, and 1). acut ifol lus) were evaluated. Various plants of P. 
coccineus var. Inebla 890, 
F-444, and Hidalgo 45-A were resistant to the 
pathogen. 'nder greenhouse conditions, 6 fungicide were evaluated at 2 
dose:; each and applied in different forms; the best eatment was dycloran
In combined application to leaves (1010 ppm) and se, (1000 ppm). Under in 
vitro conditions, dieloran, len late, and thlabendazoe were evaluated at 3 
doses each (1500, 1000, and 500 ppm); dielor-an was found to inhibit tile 
development of the fungus at these 3 doses. [AS (extract)-CIATI 

0255
 
23o10 VII.IAIOBOiS '., F. 19 5. Evliiaci6n del desarrollo de la telarafia 

(Thanatepliorns cucutmeris (Frank) Donk. = Rilzoctonla solani Khun) 
medici(ln de las p rdida. eli rendimento en cult!i-res de f'rijol 

y 
comOn. 

[Evaluat ion of weh bligh t (Tlanitepliorus cucumeris = Rhizoctonia solani) 
developcrent nd mea ;uirement ol vield losses in common bean cultivars]. 
t.sis lng. Ar. Co!,ta Rica. tniversidad de Costa Rica. 56p. Span., Sum. 

Span., 52 Refs., Illus. 

Plhasiilus vu ] t f . Phizoctionia sola I. Cultivars. Disease control.
 
(Chemin(l; r111Ol. Costa Rica.
o Sitids. Resistonce. 

II IFpnr;i , (It,:;I RI cn, the de e1opment of the web 1 1ight disease
 
(Thanatephoruc; cuculr-ris) was evalult',_d, and its, effect on 
the yield of 4
 
bean iv. ('orI I 1 70, ilueto r, Diai ICal ima, and ICA Pijao) was
 
dieVrm1Ed. lolir treiltents were .pplied: spraying the soil 
with PCNB,
 
IT!"B + )ieiii:;v ienom:l and c'ontrol
, alone, (without fungicides). A visual 
.'stlmatt of ' disease severitv was performed. lie Infection rate was 
gleater hor cv. Dliacol C( lima iti ilI treatments, followed lbvcv. ICA Pljao; 
tilelowest infectfilo rate was pr"sOeTteid by cv. Porrilo 70 and Iuetar with 
belimvI alone. yield Iosses were over 7),.' for the ICNII treatments and for 
tileContrc] illall the cv. 'Tlie hi.i est vield wa ; obtained with cv. Porri
11o 70 treat id with benomyl alone, and the lowest with cv. Diacol Callma 
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treated with PCNB. 
There were no significative yield differences 
at the 5%
level among 
the cv. evaluated. fAS (extract)-CIAT]
 

See also 0100 0105 
 0145 0200 0222 
 0261 0264 0266

0312 0315 
 0317 0318 
 0319 0323 0324 
 0326

0327 0330 
 0334 0337 
 0344 0349 0352 
 0354

0356 0357 
 0358 0363 0364 0365 0367 0372
 

E04 V'ioses
 

0236
25198 ALMEIDA, I.. D'A. DE; PEREIPA, J.C.V.N.A.; RONZEI.LLI JUNIOR, P.;COSTA, A.S. 1984. Avaliacao de perdas causadas pelo mosaico dourado do
feijoeiro kPhascolus vulgaris I.), em 
condicoes de campo. (Evaluation
of losses caused by bean golden mosaic virus Linder field conditions).Fitopatologia Brasileira 9(2):213-219. Port., 
Sum. Port., Engl., 6 Refs.[Inst. Agronomico, Secao de leguminosas, Caixa Postal 28, 13.100 
Campinas-SP, BrasiII 

Phaseolus vulgaris. Cultivars. Crop losses. Bean golden mosaic virus. 
Yields. Yeld components. Brazil. 

From. Feb. to May 1978, a field trial with 12 dry bean cv. was carried outat Ribeirao Preto ex't. station (SP, Brazil) co evaluate the losses inducedby BGMV attack. 'lants with early infection (before flowering) and withlate infection (pod filling), as well as healthy plants, were Identified.No. of pods/plant, seeds/pod, 
 yield, seed andwt. germination were
measured. BGMV' reduced all studied' parameters, and with greater intensityin the earlier infection. The yieldav. was reduced by 73 and 43. in early
and late infections, resp. [AS]
 

0257
17316 BLANCO S., N.; LASTRES G., N. 1981. Presencia en Cuba de las razasamarilla y severa del virus del mosaico del frfjol de car-iLta [CP]sobre frijol. [Presence in Cuba of the yellow and severe cowpea mosaicvirus (CPMV) strains on beansi. Ciencias do la Agricultura 8:123-124. 
Span., 9 Refs.
 

Phaseolus vilgars. Cowpea mosaic virus. Et1ology. Cuba.
 

The detection both
of the yellow and the severe strains of the cowpeamosaic virus on beans in Cuba is brief lv reported. Both were foundthroughout the country and were identifled based on their differentialsymptoms on Vigna sinensis, Chenopodium amaranticolor, and Phaseolusvulgaris cv. Beka. The strains were strongly immunogenic and 1:1024antisera titers were obtained. A strong serological relation between bothstrains was found using the double dilution method. [MCIAT] 

17312 BLANCO S., 
0258

N. 1981. Vtda media del virus dcl moteado amarillofrijol [BYSVI. [Half-life of the bean 
del 

yellow stipple virus (BYSV)].
Cienclas de Ia Agricultura 8:121-122. Span., 
6 Refs. 

Phaseolus vgarls. Bean yellow stipple virus. Etiology. Cuba. 

The determination of the half-life of bean yellow stipple virus (BYSV) isbriefly reported. Dollchos lablab was inoculated with crude sap of bean 
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cv. Velasco injected with BMi. A total of 120 local lsions were counted 
on leaves inoculated with recentlv c::tracted sap (Pl) and 5 lesions on 
leaves with slp extracted 56 h befort inoculat1ion (P1 . 1y apply"ing tile 
formula T 1/2 = T log2/(log lto- log Pl), the half-life of IBYSV iscated In 
Cuba was est iated to be 12 I at 20-,1 C. [C IAT 

0259 
23990 IWSSEIN, Y,.. 1078. Diseases of French beans (Pha.lseol:s vulgars). 

In Ed-Dla.er, Sudan. Hudeiba Research Station. Annual Report "'77-1978. 
Ed-Iamer. pp. (-I. Fngl. 

ihaseolus vuIljriI. Snap beans. Curlv top viri;. Svmptom;atol ogv. Iisease 
t'ansissioj '. Ri-n iulfitt. tilt 1 ' . Sud nIll. 

Inuformat ion oi , ts, ti tall t slon, and hlean vat. resisotanice toVlp';t iiitiose 

curly t1) v"Iru- itn SIUdan is brijefl vprtesentei'd. Althoug the viru.; is 
transvItfttd by Aphis ciacctivora, this0 specie Is not aItpest oif French beans 

4i till ri'1 ithk. 'I c di;CiIStieis SIolti liC olad local vat, l. hai i ilt RO )/I 
seem to he I, :h t *li'';tilt in tOl t sit nllWilli iltrt''duced v. .r. led Kloud and 
Red F,.ot. [(IAI 

2 (to 

253-5 ,FARNFY , C. .1: ', ,. . 1084,. Be t a- I, - Ilut tase ind the spread ofI 
t obacco 0 a c 'v1 us I i It i11an1mnd Nup ('I i s . iitail ofi o i [;t,Iloiri a l 

IRitany it,(l(t3: lt,8,' 
-

088. tg]. , Su.n. In', It7 Re ;. [Iept. of 
I'IPlt P,ithIt( .,v CMrneI VI %' Ithaca, !:Y 1 ,8 1, 'SAI 

'hi.sevolus vii1parl: ,. ;.! r , !aI vil . nzvmt.,. ISA.s. kav . IlTo . It, 

A ctto. I -I !;i'. ;i pi-hd I I ' ,i i1. ( I n i I;ot t i , v it ::. :1 rt a d'o and,,ii ,- )I 
act lvltov I tle . v1t;t t i-l ,O- '!itt 1 tll tI; !-:Utit ' Set l ea ves of 
Plla,eU l,; vulltis cv. 'int inculitetd with IV ;tiirail 'I TV and supplied 
wit ! tig.ir(mota ! 1 1 ,;io :t r I It td t4 g ru" (li!'I lesiotis) ; (:2) 
Nic. t I.titt l itt 0 it. e d With th.l V'l ;t t n ( a;I I leo ionS) or tile Il 

strain t lirge t , l''V tt t ( v I iifected' otidi *titiat vlvestri witt 
the L t ( - I .k 0 tlt ,I I itt 11it Itp Ie;i ois) ioI InstrI iti l,-i-i- t 

aIl cas, t mo Ir" 11,t Io;"! in l Ivs Ion:; Id not hal1t s igonIf icalltlyS. rhe ;dlIv (I 

higher lev'el ti It, t t-I , - li tI it lv tlitti tice sillI tr lesions. 
LUi Ifec ted e , av' it it I i itt I I t lv Ii1glic t ttvi tv when incubatedeill 11;d 

itt stcrtio or iitd iht th ll .'l iit dept-ived tf b it. For- tach inciilation 
eol)dit ton. 1tnfv, I /ilvt,.!; . 1 1~nnl11Lv he910r;ICtLVi tyN th.an1Ied h1;1,1 .1 lC igV 

titl Infc teii IVe;l ,, V XCeett I it t lose i icultlItud It wit i n .t the ti rldar ICIAT] 

0 2(1 1
 

1 782 KRA!INM P. , V'. 11,)'. It'nferTmeidlis de I poroto. (Bean disetasen). 
Investigac 16n y Irogieso Agrolecitrio (CHi Ic') 4: 17-19. Span. , IIlus. 

Phaseolit VLij'ar i. (lii c(t'ttatn i'o;l it %,Irus . BIii vie1 ow mosal I c vi rus. 
FusartIum. Rh1;'octon itt. l'vtItIIIm. S1);it ttiiatoltg, . Iisease t ram Isston. 
Di se se coo: t o1I. i It Ivts . R i; I t tit1ce . ChI 1 . 

The sympt ons , t -itnsl ti sItt ii , and cn't iol t IA '!V, IliMVl,and root rot s 

(Fusa riui , Rh i ;',tc ton l; , l v th ium) ; ,tt tcki ng ItnvittiIt Ch I Ic are brI c f I 
descibtd . Var . tado Itrztotos , ,egrt' ArgeI , Se;iway , Suaves ,iall and Wlrtol a 
Dtana tre I-es i !;tatit Ito 1lit', wit Ii10 vtr . '(irto I t INI A tmud Ol feo INIA are 
re; I:t atti to IIti !W.1% ;itd IYMV. Root it!; Cailllie trantismi tted throligh 

fec telf ,ilInIt tsed; thit'ftore , te, d llsItIect ,or. Is rtecom tendedtis well ts tile 

1(0
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use of well-drained soils, crop rotations, and good cultural practices. 
[CIAT]
 

026? 
23383 MOT'I'NI;RO B., .1. 1970. Identif.cac idn de los priticipales viru del 

frijol en el Estado de Gunnajuato v evaluaci6n dc la :eststencla de
veinte variedades. (Identification of the principal ear virmscs InI the 
state of Guanainlato and evaluation of i'euIstalnce of rlw.,ty varieties).
Tesis Mag. Sc. Chapingo, M6xiro, Co l e),. o d .f4tgr rdi,1:!os. Fscue 1 a 
Naciontal de AgrC i ntL(IrI.62p. Spin., StI!. S 1p., '4 Re s.. :1 Iis. 

PIhaseolIis vii + . (iaon ,I) mrnsilfc vi rus. CItI t ivaurs. Di sese
tritstmiss~ion. Seed tronsriissioi. t t:tge. Yields. Resistance. Mexic'o. 

Research was carried mit to idntiv ti t, prIfucipal viruses of beans In the 
state ot (4;aiijiltato, Me:io, to t',va u t, l'isistance of 2(1 commitercIalI var.,
and to iltrlitlLe tIe it -,oil t ransmuission. A rAandom sapiII Ing of viruses 
Was doet. ill1 tit belll-grtol Zles PlantsWit ,'hri ol var. Flor ie Ma'vo ndila 
group o1 I I lI tvrent vatr. ,: iaseo Iits vii1r wirei s iLetlioica lI vfno culitt d. Two tvpes of react ills weto I at;ltlled Itron iwhich topr'cIiltativ e
!;ailples wet. tikell ald iisell in Sibsi-iieIt work. InoulOt at ions ere ciarrioid 
On t il i .I r n species of IeilIII- at]i nonIO e'gltne p ;int s i t ildv los 
range. Sime ph' ii cal p io'rt ies If tht' vi iises stild fied wore idtte tllidle(.
II ghly ini f ict 1i%'L I fei'c1s iii feli .wre observed When inoculated and
tillinoctlIated treatmenti Ic'it, collpiat-id , tiie laitter showing yiold reductions 
of tip to 3 (7 . A seedt t ransTi sinI o f 14-43 Wis; confirried. Viruses
studied corresiiiiiil to (3WM; the tvpe var iat was ident if i ied to he
repIre-etta t ve Iif reactio 1i itid t ite New York vait ant, of reac iton 2. [AS
(ext rac t) -C IATI 

205(), UNY IN, M.E. 1983. Viral d I,g-Ises of beans in Ketnva and 
pos ibe rIctoed ie. 'llaseo lis Beans News1et ter for Las tern Africa 
no. 1: 1-17. Fngl . , 7 Refs. [Crain legume Project, Ni tiotal Hort Icultural 
Reseatch Stat ion, P.O. Bo:o: 220, Thik, , CenVal 

Iliaseolis vIliris. imosaic ri.Ieat tor;ti frvi Disense eonttrol. Kenya. 

The irmipoit n of C !V c!l it:; ,s: coit Io measures in Kcnva are
sisciuss Tle ie!. use (, 1li ne litsi ;ItaIt to the virus offers the best
 

advallttiare to Fenvti
1 fa Ia t srm. Il1'ewto hot1t such, metiods aIs chemical
 
coIltIUl aid cuIIItliat I ract ice, maV be cCisilotered. (I1AT
 

.19742 RIIIl;' ;N. tI.A. V,':; MVI ;A I, . G.S . 1982 Control o: bean noimion 
mosa il by dloypIOvlLIt 0t t1 IioM iand t I geti . lhika, KenVa, 51iiistr of
Agriculture. Natii i Iitt iiirtcultural Resetrch Stat Ion. Craitn legume
Pro ect. hp. ligI., Si:::. Il I , ., Ir., 2 o , Il is.C' I'l:;. efs . , 

Phasoo I its \'1I , ra. i-omir-on i t" vi tIs. iisense I . Bfiall losesa ) coptt r Genes. 
lesIs tallct . Y t'IcIs. 1li-l viopsis bas;icola. Kutll--. 

Tlc deplovxillt of tli- il ii;Iant I e for t e COltO of ll('}1\' exposes a 
beali crop ti sie i L:d;igafe I o I t ('lielaviopsi bv. rcltoot Is has ieola) IfOle Or t:01it rci;ssve gtlles to prevent the hypri-tensi t ive' )1atut react ion
arvi lacking. hlo'vetr, i1ltt tip i V t of iii' o t i i '(enni, b]l ck root rot
occutrled il(' v exc-lt iona I to uitl'e than ]' of the tI. , ;lild 111Itsuch 
case; tlie VIe Ids I ron c tops hlv i t t't ( iln,11 t I Ittil exocei d
 
SInl fit;.itI t hose frot lIW{lV-siisciliti I rop! .
 The use o! thil do1nilnnt 

101 



resistance factor in Kenya is therefore recommended, but continued caution 
and monitoring of the disease situation are required. 	 Broadening the 
resistance basis by adding recessive genes to control black root rot is
 
advisable. [AS)
 

0265 
19892 SING!{, R.N. 1982. Natural occurrence of leaf crinkle disease on 

common bean. Indian Phytopathology 35(2):320-321. Engl., 11 Refs. 

Phaseolos vulgaris. Bean leaf crinkle x-irus. Symptomatology. Disease 
transmission. hlost range. Etiology. India. 

Research on symptoms, sap transi ssion, host range, and physical properties 
(if a viral heian leaf rinkle disease are summarized. 1ransmission was 
mechanical , by sap, by seeds, and by tile beetles F.Ilachna 
vigint I octopunctata and 1. dodecastigma . Common bean lines Pusa Parvati 
Contender, and Kentucky 'Eonder were affected by the disease in 2-40%. This 
virus had its tl erma 1 inactivation point between 55-65'C, dilution end 

0point between I0- and 10 , and longevity in vitro at room temp. (14-3 'C)
between 72-96 h. The retsemblance of this virus to the urd bean leaf crinkle 
virus is indicated. [I I'J 

See also 	 0100 0105 0159 0248 0308 0315 0316 0317
 
0318 0320 0324 0327 0:1i 0368 0374 0382
 

F05 Nematodes 

0266 
25193 ABAEI , G.S.; JACOBSEN, B.,. 1984. Effect of initial inoculum 

densities of lieterodera glyciues on growth of soybean and kidney bean 
and their efficiency as hosts under greenhouse conditlans. Phyto
pathology 74(12):1470-1474. Engl., Sum. Engl., 24 Refs., Illus. [Dept.
of Plant l'athologv, New York Sta.te Agricultural Experiment Station, 
Cornel l Univ., teneva, NY 14456, USA) 

Plaseolus ,l leiS. glycines. Fusarium. Growth.Ie terodera Nematode,.. 	 USA. 

There was no signif ican: diffcrence (P = 0.05) in tiheor. of 2nd stage 
larvae of the soybean cyst nuematode that penetrated the roots of bean cv.
 
California 
Light Ned Kidne' and the soybean cv. Amsov 71, as determined by 
direct microscoiti ea;mination roots of shakerof stained by the technique. 
l.arval developoVent Was similar in both crops. The final population (Pf) 
densities of so~l, an cyst neratode in soil, planted to olth crops did not
difft r signit ic't Iv. In I 6 wk. greenlhouse test, dry wt. of cv. 
Cal i fornia ight Red F IdIle., at in it ial population (P ) den!; itIes of 03 3, 
6, 12, 24, and 48 Vill egs antI larvae of soybean cyst nematode/cm of 
soil, was 1.'7, 1.8 , ,1.61 1.65, 1.16, and 1.40 g, resp. Growth and root 
rot severity rat ings 1,f CV. Cl i fo1u1ia llght LRed Kidney were not 
stgnific;!ntly al fected when ;o,I from a bein field with a history of severe 
Fusarium root rot t.as lnfestud itit soybean cyst nesatode at P densities 
from I to 100 tgg- and larvc,/cm of soil . fAS (exttact) P 

()267 
25354 ELI. 1OT, A.P.; BIR , G.,.; LEAVITT, R.A.; ROSE, I..M. 1984. lynamics

of aldlcarb soil residues as.ociated with Iratylenchtus peeetraus control 
i dry bean production. Plant Disease 68(10) :-873-874. Engl . , Sum. 
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Engl. , 12 Refs. , Illis. [Dept. of Flant Pathology & Physiology, Virginia
Polytechoic Inst. & State Univ. , Blacksburg, VA 24061, USA] 

Phaseolus vulgart.. Nematode control. Pratylenchus penetrans. Nematodes. 
Chemical canmtrol. USA. 

Aldicarb at 0.86, 1.72, 2.31, 2.88, and 4.62 kg a.i./ha was used to control 
Pra ty Ienchus penet rans on PHiscoIus vul garis In 
 lich igan , USA. All 
treatments signi ficantly reduced popul at ion densi t ies of '. pent rans. 
Soil residues of aldicarb were direct ly related to tile rate of application,
and 
the residues decreased throughout tile growing season. Eighty days
after application, aId icarb sol residues were detec tab Ie only at 
applictitton rates of '.88 and 4. 62 kg a. I./a. AS] 

0268 
20616 GOMEZ T., J. 1983. Nematodo de quiste, leterodera gIvcines, asociado 

alI cult Ivo d e sova y fri jol en el ValIe. (lieterodera glycines
associated i th sobean aniIdbean crops in the Val le) . Asiava 
no. 6: 33-'14. Span. , i lus. 

Phaseolus vulgaris. Neniattodes. Ileteroderzi lycines. Colombia. 

Tie presence of Ileterodera glvcines 15ssotated ,'ith soybean ard bean crops
Is reported fot tile 1st time illColomia and Soul,. America. A total of 172 
nematode samples wert c1 i ect 2d f roml i ils o i(d roots of soybean and bean 
crops from Cali to iigalafgran(.e (Valle del Cauca, Colombia) for subsequent
identification. Iata on distribution and infestation levels are given for 
the region. (:IAl 

See also 0381
 

E06 PlivsllogIcal Disorders 

0269

23394 ADAMS, C.M. ITCiHINSON, T.C. 1984. A comparison of the ability of 

leaf surfaces ot threc species to neutralize acidic rain drops. New 
Phytologist O7(3):46,-478. Engl. , Sum. EngI., 36 Refs. [Dept. of 
Botany, niv. of Toronto, Ontario M5S IA, Canada] 

Phaseolus vil_:aris. Air polultion, leaves. Plant injuries. Canada. 

To compar, tileabilityiof e;lfsorfaces of different .;pecies to neutralize 
acidic raill, a idic droplerts of identical size were placed oil leaves of 
Artemi!;ia tilesit, qpiocea oleracea , anil tlaseolus vullgaris. The pli
vahwt; over time were easltied using

, 
a Vnicro-pl electrode. Titepilof rain 

droplet!, nitiaillv of 3.'1, 3.5, and 5.6, increased after contact with 
leaves ofI t llea, t.pqet"st;. lhwever, for droplets of p11 2.5 the pl1 of 
tittil, tots diec'l('tl7iv eist; d with time on leaves as tite drops evaporated, 
despite tlIe verv larie ]at nttity of htdrogn ions neutralized by tile leaf 
tsurft, . Ill tod 1 Spec iU!; tiltemore t-idic the rain, the greater the 
quantity O hydtItrogeni nelt'i ted by tileiotis c leatfsurface. This ability to 
nettr iltz acidc hl .ropletso; the leaf sllrface may be all effective lealls of 
retla log damagt by tIcit! rain, ,especiallv s ince rain events with a pit less 
than i.0! are ver rire. Neutralization of aclic droplets may be brought 
tloilt WTie , iatinils are It from exchangeable pools or by di1ssolution oftl(hed 

s;alts!;t delitetCd the leaf ;urface through guttation. [AS] 
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24870 AlTIIOR, J.S. ; FONG, F. ; MIERKI.E, M.G. ; BEARD, .1.1B. 1980. 

Trifluralln-ozone interactions in primary leaves of Phaseolus vulgaris 
cv Pinto. In Abdel-Rahman, A.M. , ed. 1980. Plant Growth Regulator 
Working Group, Longmont, Colorado, 1980. Proceedings. Colorado, Plant 
Growth Regulator Working Group. pp.164-il. Engl., Sum. Engl., 15 Refs., 
Illus. 

Phaseolus vulgaris. Ozone. leaves. Carbohydrate content. Stomata. 
Inhibitors. Plant Injuries. Roots. Rooting. USA. 

h'liaseolus vulgar Is cv. Pintc, plants exposed to 2 ppm trifluralin for 3-4 
days showed no signs of toxicity from 0 fumigation at concn. of 0.5 ppm
for 4 I. Stomatal complexes were not cnsed before, during, or after 0 
fumigathion when plants had been treated with trifluralin. Primary lea? 
reductng sugar and starch contents were Increased by trifluralin treatment, 
possibly the major protection mechanism of trifluralin against 03 injury. 
[AS (extract)] 

0271
 
25352 
 DOMINY, P.J.; HEATH, R.L. 1985. Inhibition of "he K+-stimulated 

ATPase of the plasmalemia of pinto bean Iraves by ozone. Plant 
Physiology 77(l):43-45. Engl., Sum. Fob.i, 15 Refs., Illus. [Dept. of 
Biophysics, Chelsea College. 'iv. of london, Manresa Road, London, 
England 1 

Phaseolor -ulgari . leaves. Enzymes. Ozone. Cultivars. Reslistance. Plant 
physiological disorders. Biochemistry. USA. 

Three Ihaseolus vul.aris cv. which differ in their sensitivity to 03 were 
examined or changes in some phystolcigical and structural plasma membrane 
characteristics. IPlasmai membrir ne ves I cIut were )repa red from control 

'n1+ , -treated (0.2-O.5 nicroliter (3 for 5 I) leaf tissue, and the (K + 
Mg )-,A'Paste act ivity wa:; doteri il id compared. No major changes were 
observed in the resistant cv. The sensitive cv. showed a sever S inhibition 
of ATlase actlvityv which iwa larrely( dUv to a decrea.se in the K -stimulated 
component. This Inhibit lov wa; completely reversed by the addition of 
sulfhiydrvl compiunds. () 3- induced plasmia membrane permeability changes may 
be effected by damai to Imhirmiiie iprotein;, perhaps by oxidation of amino 
acid sulfhydryl grop; to dl lllidc inil sulfec Ic ioietles. [AS] 

24878 S I A, :.'A.MN. LA 1981. Cirrelation of various developmental and
 
physiologcal varfables of Phaseolus v!ulris L. Bush Blue Lake 
 290 with 
ozone sens Iivity. Ph. 1). Thesi s. Ea Ielgh, North Carol ina State 
UnIversity. 152p. Eiugl. , Sum. EngI . , 153 Refs. , IllIus. 

l'haso lIIs uIlga r I S. Leaves. AIr 1ol uItion. Ozone. I'Iait pihysiological 
ilisordrs. I'SA. 

"it, development of leaf ares and thiickiitess of leaves of PhaSeolus vulgaris 
var. Bush Blut, I al.v 290 we,'e measured at close intervals. Repeated 
mie lit'lenLts wort als;o made oIf loaf (Il ffusion resistance and gas exchange 
dlring p lit ('cwthi. Itae respoi aes weri, then correlated with t levels. 
Prir.ary, 1st ind 2nd trifollat t leave s of th Is var. have Identical 
dove I ,pllitaI pittLer- and response to 0 CiIAT] 
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24890 THOMPSON, C.R.; KATS, G.; DAWSON, P.W.; I)OYLE, D.A. 1981. Protocol 

for measuring the relative toxicity of substances on plant foliage.
Bulletin of Environmental Contamination and Toxicology 26(2):281-287.
I:,ngl., 5 Refs., Illus. [Statewide Air Pollution Research Center, Univ. 
of California, Riverside, CA 92521, USA] 

Phaseolus vulgaris. Growth chamber experiments. Plant physiological 
disorders. Air pollution. Toxicity. USA.
 

A procedure, equipment , and a mathematical equation are described for
evaluating the effects of a range ot phytotoxic compounds on standard test
plants of kidney bean and cucumber. It utilizes the stress response by
injur.d tissue o increased ethylene production. Nlants are grown in light
In a growth chamber, sprayed with the compound under investigation (results 
are shown for endothal treatment of beans), and allowed to dr-' for 0.5 h
before ethylene determination. Dry plants nre encapsulated for 24 h in
darkness at 24C, after which gas samples are obtained by syringe. [Field 
Crop Abstracts]
 

FOO PEST CONTROl. AND I"FNTOMOI.,GY 

0274

23005 IONDURAS. SECRETARIA DE RICUR0SS NATURALES. 1981. Evaluaci6n de ]a

campafia nacional contra la plaga de la babosa del frijol (Olancho); zona
do San Francisco de Ia Piz. (,"valuation of a nation campaign against
the bean slug; San Francisco de ]a Paz area-Olancho). 1londuras. lip. 
Span. 

Phaseolus vulgarls. Slugs. Insect control. Technology evaluation. Honduras. 

The results of a survey conducted in the area of San Francisco de ta Paz,
londurasa, to evaluate a c ,mpaign established to control bean slugs are
presented . S.lug attacks to bean crops In the region were severe (53% of
the area affected); the recommende. bait was not effective (67% of farmers
survoyed) . Tie educational objective of the campaign, teach the farmer how 
to prepare tile bait, was net met in 917, of the cases. Technical assistance 
was successful In teaching the farmers how to apply the chemical. The

radio, followed by the extension worker, played 
 a key role in the campaign.

Extension wotrkers should demonstrate the preparation 
 of the bait to obtain 
satisfactory results, farmerlocal committees for controlling slugs should
 
continue. [ClA']
 

See also 0001 0322 0374
 

1"01 Injurious Insects, Mites and their Control 

0275
23014 AGARWAL, N.S.; PANIDEY, N.b. 1961. Bionomics of Melanagromyza


phaseoli Coq. (I)iptera:Agromyzidae). Indian Journal of Entomology
23:293-298. Engl., 14 Refs., Illus. 

Plhaseolus vulgaris. (phiomyia phaseoli. Insect biology. Plant injuries. 
lost range. India. 
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The host range, (listrilbution, II fe cycle, developmental stages (egg, 
maggot, pupa, and adult), nature and .!xteut of damage, and seasonal periods 
of the bean fly j.phlomvia (le ; n hascotII are described. ICIAT] 

0270 
23901 ALl, A.M. 1)57. o)i the blonomics and control on the bean-fly, 

Agromyza phaseol l Coq. Bulletin de ]a Societ6 Flitomologique ('Egypte 
41:551-554. Iln,. ., 3 Refs. 

Plhans eolus vulgrar is. 2LphliLh;. plI seol I. Insect biology. Insect control. 
Chemical cc'.trol. FEg;.pt. 

The biology ;ud chenical -ontrol trials of AgYOVIVca ( iphoTI.VIII)phaseoli, 
which causSS dlamage to bean!; in Egypt , or. destcribed. Var. Monite-calm, 
Swiss Blana , inod Contender were eva luated for resistance aid proved to he 
highly susceptible to attack. To control this pest, it Is recommended to 
import fromi Austral ia .. phaseoll-resistant var. In a chemical control 
trial it was liiind that chilordane and diazinon may. be recommended as long 
as chlordine Is nlt u.t'd for beans COlMllnned Iresh beclise its a lhizard. 
Parothion (217 0.i.) also proved to be sat isfactory, but is interior to the 
2 previous Insecticides. dCIAI 

0277
 
23147 AREVA1.0 A., ii. 1977. 
 Azficare; reductores y tit reductores como 

poslIUles factores tIn rssl!;teuclai del frijol, lacia Epi lachna varivestli 
(11ul;.) (Coleopt eri: IoccitcI ,da). I Reduc Iog and nonreduing sugars 
as possible rnv; i stance I act ors of beans to [p1 Iachna varIvest lIs 
(Cleoptera : CocIel I idae) ] . Tesis Mag. Sc. Ch/pligo, ,16xico, Coleglo de 

9Postgraduado!;. Esciiel'i Nacional de Agriculturi. 7 p . Spani., Sum. Span., 
53 Ilefs., Ilius. 

Plla.ieolus vularts. CUlt i,';,cS. lesistance. F'pi lachna varivest Is. 3ugar 
LContell t . c,,XCO. 

In Chap ligo , ex: 1o, sucrose, g Ilicose , a11d fructose conitents were 
ieterminied for be;v var. Iou. 84, Zac. 48, and Gto IR (resistant to 

I ;lchna varivest Is attack) and this. 2-A-3, Ilgo. 4-A, and Pue. 35 
(sllscept lbIn) undrF 'rtenhouse conditions at 25 davs of age 0n111 at the 
beginning of flo'ering. he phagomt Imulating effect of Sucrose, fructose, 
anl1d gluco!.e combn,,d on Y. varlvestis 3rd-inslar larvale Was also evaluated. 
Var. Pun,. 84, and Zac. 48 well biologically inferior to var. this. 2-A-3, 
1lgo. 4-A, anid Pue. 27 in ;tucrose, fructose, and glucose contenlts. Var. 
(to. 18 perfIrntd similarIy to the sIIsceptibI vatr. larvae were clearly 
pha(;Mst imillte d witt at least 1.327i sucrose and 0.005.' glucose + fructose,
when exlmsed t) Iiltel paper satiurted with ,,mgar soliution, and with sugar 
.al litll -4 bean foliage extract. This effect increased by Increasing the % 
Of suicrIoSe ond dcreasing, that o: glucose + fructose. There is evidence of 
the presence of alit t-phagost imul Its In the bean fol iage extract. [AS-CIAT] 

027F 
24,226 AR.1: N.,A C., S. 1983. Ilagas lel frijol su control . ((ean poste: 

ini their control). In epiz I., P.; Navarro S., F... Frijol en el 
6nortoeste de M-:.:Ico (Tecoogfia de p roducC1 n) . 6x Ico, Secretarfa de 

Agricultura y Recurso llidrililcos. Instituto Naclonal lie lnvestlgaclo
ties Agrfol as. Centro dr Ivestipaclotivs ,'.rcolas del Pacfico Nort'. 
pp.137-158. Span. , 18 Reis., Illus. 

Phaseolus vilgar a. r i; I eurodes vaporariorum. Epoasca. Thysanoptera. 
Eusc iistus servus. Illabtotica ;al teata. lDiabrot ica varlegata. Ilemisla 
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tabaci. Liriomza. Eitigmene acrea. Agrotis ipsilon. Feltia subterranea.
 
Peridroma saucla. Elasmopalpus llgnosellus. Acanthosceliides 
 obtectus.

Zabrotes subfasciatus. Insect biology. Insect control. Host range. Mexico. 

The biology, type of damage, host range, and control of bean pests in
northwestern Mexico are presenfed. Pests are classified into sucking
insects (Trialeurodes vaporartorum, Biemisia tabaci, Fmpoasca spp.,
Caliothrips plihaseoli, Euschistus servus); leaf-feeding insects (Diabrotica
balteata and D. variegata, lI.riomyza sp. , Eatigmene acrea); mining insects
(Arotis ipsil on, lel t ia subterranea, Peridroma saucia, Elasmopalpus
lignosellus); rodents d( sp., Lattus sp.); stored grain pests
(Acanthoscelides obtectus, Zabrotes subfasclatus). [CIAT 

0271) 
24276 AVALOS Q., F. 1977. (:otrol qu1mico del barrenai'or de brotes

Epinotli aporema Wlsm en irfjol. (Chemical control of Epinotia aporema
in bean-s). Avances en Invest Igaci6n 8(1-2):1-5. Span., 2 Refs. 

Phaseolus vuIgar i. pnotL i apiorema. Chemical control. insect control. 
Peru. 

The efficiency of 9 insecticides in controlling Epinotla aporema on bean 
var. Bayo was compared, these were sprayed once 30 days after planting.
Fenvalerate aid cai bar' I control led F. apo rema larvae effectively and
showed excellent Immeiate and residual effects (15 (lays after
appl icat ion). Monocrotophos, methomyl , methamldophos , and deltamethrin 
also gave good control with similar properties to those of the former 
insecticides. Phenthboate was e:cellent for immediate control but had anInefficient residual effect. Sulprofos and Bacillus thuringlensis reduced 
the pjpulation but were not satisfactory in controlling the pest. [CIAT] 

0280 
23191 BINNING, I.K.; WYMAN,J.A.; STE\'I'NSON, W.I. 1981. Pest control in

commercial snap bean production. MadIson, University of Wisconsin.
Cooperative Extension Programs. Pul] Ication llo.A2329. 8p. Engl., Illus. 

Phaseilus vulgaris. Snap beans. Weeding. Herbicides. Injurious insects.
Insect control. Diseases and pathogens. Disease control. Chemical control.
 
USA.
 

Two :ispects of peist oniroI are describied. The Ist deals witi weed control
which can be eiiec ttVely achieved by good cultivation practices and the use

of herbicides. Several herbicides 
 are listed along with tie weed types for 
whici, theV were intended. 'Thi'2nd aspect it andIcdeschemical cultural 
control of the mjor Insects and diseases itnbean crops. Insect pests
Include Eiropean corll borers, seed corn maggot, ear worm,corn plant bugs, 
potato leafhopper, bean aphid, cutworms, loopers, wireworms, and white
grubs. Diseases 
Include root rots (caused by Rhlizoctonla, Pytiium, andFusarium), bacterial blights, white mold, Botrvt.'ts gray mold, rust, common 
mosaic, and yellow iean mosaic. C(.IAT] 

0281 
24257 IF ILA['AZ, C.S. 1984. Fluctuact6n de adultos tiealgunas plagas

importancia agrfcola en TepatitlAn, 
de 

.[al., capturadas por mediio de Ia 
trampa de luz negra. (Fluctuation of adults of various insect pests of
agricultural Importance in TC-patita ,, .a I isco, captured vith black 
I Ight traps), I.l.Centro de Inv :-ttgaciones Agrfcolas de El Bajlo.

M6xico. l'regrama de Frfjol. Informe Anua de lnvestlga ,'6n del Grupo 
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Interdisciplnarlo de Frfjol 1983. Mthxico, Secretara de Agricultura y 
Recursos Ildrallc ios. Inst ituto Nacimoal de Investigaclones Agricolas, 
pp.77-81 . Span. 

Phaseolus vulgaris. Injurious insects. Mexico. 

Field expt . were conducted ill Tepatit in (exico) in 1983 to determine the 
flIctuatfion if inVct pOpil;t bitons cf agricultural importance, including 
those attif 'llg beilo crops. 1Black 1]ight traps were. used to capture the 
insects; these ope'irited doi IN year-roind from 0:00 p.m. unt 1 8:00 ii.a. , 
dete-Iinii lg not onl v topulat ion If utult Ion o ti d so thL' higher ll)iidilCC 
of t;oh inse't unde I ieid tou d it loni. The behavior of tie popu lat ions 
changed iradcallv compta red with that of tit prievIolls vttr , dfile in part to 
rainfall alld its distribution. In giltol alil, low ;111( utnstable poliuiltlotis 
occirrI'd. It' iliistots provisionally identified wiitLh thie no. 22 and 23 were 
tile only sp;pecie seiotw high populatijons Ibetween Hay-Sept. [CIATI 

(0282} 

24250 IE IA hPAZ, ;.S. I')84. ltinmac t6n v mantvaitmlento de una col-celiin 
Ile insectos (adultos e tinmaduris) 01 e dreo ti,dl Ifloenci a del CAEAIAI. 
[ Fornmat ion ind r:oi iltonllice of io Insect co lect ion (adults and immature 
stages) III r iOf i ttfltenct of CAEAIAI.1 . InI Centre (1e lnvestigatiltt area 
clones AgifcOlas de l laj to. Mhtxico. l'rograma (tFrfjol . lnforme Anual 
de linvestigaci6n dl Crupo itt'rllisclpI ltirio Ie Frijol 1983. ,6xico, 
Se retart Iit, Ai;ricnltlnra v liuirios IIldrulcos. InstItuto Nacional de 
illv :itigi It L':i A'rfcol is. pt.T0-70. Span. 

Ilttsei lls vllls;Ci rkI . Injirious Insects. MexIco. 

SrepoItt is pltistted oil tile insect collection obt;jined from different 
crops, including beats, in the area of influtnce (if los Altos de ,lllsco 
uxpt, I t.clril t ril fIt Id, Mexico. col lect toi hasrit 'li t currently 1049
 
sanpl s belutilg ti Ivrse A list tile
I ordeis. detailted iif existing 
ce1 0ct Ioil i; given which inc udes iniformation tin order, famil, genus, 
specie, and no. ti spe5Jim eno;. I( IA'I' 

(1283 

25223 FI-NAIIAI, A.K.H. A.;SSI'M, H.A. 1170. The cliuilI cont rol of certain 
vegetablu leatf mner!: In U.A.R. Bulletin if tht Entomological Society 
Ofi Eg.ypt (ECOttIOMIc Se t,) 4:257-26 1. Engl., Sun. tgl., 13 Refs. 

Pitasuolus vl oUI[ _i, ! Insect Chemicalir Is. iL iluit-Olf. control. Control. 
I'gy pt, 

Field expt . were uidertiketl it the IFacl Ity of AfrIcuil ot u iari (CIa, 
Egypt) on tile cli ca contol of 3 iml rttit vegettibl leit miners: the 
beet fly Puonlivia ltvoscvilmi , the cucurbit fIv Iritomvza brvolae, and tie 
beani I I y Helanit ,romyza phlseo I. -ndr'ii IQ. 5" lEC at 0.4% tut i te thion 502, 
at 0.25% are trecomnleild for tlt-o tntrol o lI. pliaseoll. [AS (oxtract)l 

11284 

25338 FYE, R.F. Id/. laoragc to vegetable and forage seedlings by 
overwInturlng l luosp.nhe s (letoritero:H rtlie) adults. Journal of 
Economic Entomology 77(5):1141-1143. !ol j., Sum. Engl., 9 Refs. [Crop 
Science Research lab., I11.. Box 5"l67, MS 319762, USAI 

i'hiasoIlis vitI is. hvgisp__tris . Se dl I I ps . Plant Inj ritres. USA. 
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Feeding damage by hesperus to seedlings of onion, radish, turnip, 
rape, clover, lucerne, lentil, pea, bean, dill, and carrot grown in pots in
 
the greenhouse in eastern Washington State (USA) ranged from 
slight with
 
full recovery to relatively heavy with mortality of young 
seedlings.

Damage to crucifer, forage, and umbellifer seedlings was the heaviest,

whereas In seedlings of kidney, snap, pinto, and navy beans, peas, 
and
 
lentils, damage was light and 
consisted mainly of to
damage individual 
leaves fed on the petiole. [AS] 

0285

22224 GOMEZ D., D.M.; ANADOR W., 
M.; FLORES G., C. 1983. Estudio del


creclmiento y desarrollo de la planta de frfjol comln, area foliar 
relaci6n con plagas del follaje. 

y su 
(Crowth and developmental studies of
 

bean plants, leaf area 
and its relationship with leaf attacking

insects). In Tapia B., II.,ed. 
Dos aios de cooperaci6n para el mejora
miento del frfjol comfn Phaseolus vulgaris L. en Nicaragua. Managua,
Nicaragua, Ministerlo do Desarrollo Agropecuario y Reforms Agraria. Di
recci6n General do T6cnicas Agropecuarias. SIT-i. p.73. Span. 

Phaseolus vulgarls. Injurious insects. Cultivars. Leaf area. Yields. Nica
ragua. 

Three bean var., Revoluci6n-79, Revoluci6n-81, and Honduras-46, were

planted in Campos Azules (Masatepe, Nicaragua) in 1982 to study their
phenology as well as the relationship between leaf area and leaf attacking
insects. Bemisla tabaci, Empoasca sp., and Urbanus proteus were the
Important insects. Var. Revoluci6n-79 had the highest leaf area (0.406 

moat 
m
 

and yield (20.62 g/plant). [CIAT]
 

0286
 
22222 GOMEZ D., D.M.; CALDERON V., 
S. 1983. Insectos asociados al culti

vo do frfJol comuin en Tola, Rivas. (Insect pests associated with bean 
crops in Tola, Rivas). In Tapia B., II., ed. Dos arios de cooperaci6n 
para of mejorardento del frfjol comOn Phaseolus vulgaris L. en Nicara
gua. Managua, Nicaragua, Ministerio do l'esarrollo Agropecuario y Reforms 
Agraria. Dlrecci6n Ceneral de Thcnicas Agropecuarias. SIT-I. p.70. Span. 

Phaseolus vulgari . Injurious Insects. Nicaragua. 

Bleaus were planted in Tola (livas, Nicaragua) to carry out a field survey

of tie insects occurring in bean fields. The majority of all inseLls found
 
belonged to the Spodoptera complex. [CIATI 

0287

25332 HIUBIBARD, J.P.; IIARMAN, G.E.; ECKENRODE, C.J. 1982. Interaction of 

a biological control agent, Chaetomium globosum, with seed coat
microflora. Canadian Journal of Microbiology 28(4):431-437. Engl., Sum.
EngI. , Fr., 22 ReIs., IlIIus. [Agrigenetics Corp., 1120-220th St. West, 
Farmington, M1N55024, USAJ 

lhaseolus vj;arfs. Lia platura. Biological control. Chaetomium globosum. 
LISA. 

11w mechanism bv which Clisetomium globosum, applied as ascospores to seeds
of squash, snap hean, and pea, reduces damage caused by larvae of the seed 
corn maggot, Illema platura, and by soil-borne plant pathogens was 
discussed. [ClAT] 
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21922 KAREI., A.K.; RWEYEMAI1II, C. 1983. Yield losses in field beans 

following foliar damage by Ootheca bennigsenil Weise. Bean Improvement 
Cooperative. Annual Report 26:51-52. Eigl. [lept. of Crop Science, Univ. 
of Dar es Salaam, P.O. Box 643. Morogoro, ianzania] 

Phaseolus vulgarls. Cultivars. Ootheca benntgseni. Insect control. Chemical 
control. Yields. Tanzatnia. 

Expt. were conducted to study the oflect of tollar dimage by Ootheca 
bennigseni _)n the grain vie ldi t everra I bean cv. under va r I ois 
insecticide treatment , during the rref lOwt-1ring stage. Four bean cv. . Tl, 
Mexican 142, Masonga , all( Sul fail Wonder , were ulst-(. A Spil It plot dl'sIgc 
with 4 replications was used with 4 insecticide regimel; rv main plots and 
cv. as subplots. Tice visual loliar damage was evaluated by measurin1 -' the 
leaf area damage using a planiett-r. The relation between Infestation of 
0. bennigsent, vi sual foliar damage rating.s, % of leaf area damage, ain 
yield of bean cv., with acid without ciieclical Inisect control, ire tabulated. 
I CIATI 

28(Q
22923 MARIONE, P.;. 1983. The effect s of Soil physical factors on the 

biology of tie beall leaf leetlIe, Certotoma trifurcata (For;ter). hlI.1). 
Tlesis. Raleigh, Northil Carollina State University. 31p. EnIgl . , Sum. 
Ectl . , 156 Refs. , IiIIca. 

Pihaseolu s vulgcris. Cerotccca t i furcct.. Insect 1iic.cgy. Soils. LISA. 

Tie effects of aoi I iocistlrtI , t etAlirt, ;1i1i1t ic [I.O Vcllp(Ip t ion , Sirtvivall 
and divelopment of tile icicitccctcc 'c;tage,, ; iI iccVa] Itiocvenlent ll0 tile iCecln 
leaf beetle (C( rotma trifurcaLtcc) wirt, Ilcvi!;t galcitd in lab. :icic greenhouse 
studies. The heutl leifd thc tli!ct eggs cil wet antid olrganic t reatments, aind 
tile leat ill cl' and l Ic 'v !;.clclc t re tllltllt ;. Egg Sucrvival Iin loamy saidcI
 
sandv clay loam, cliii ci c i froti
itiici Iccii: Itat ccgu mci stures oven-uir> to 
saturat iol di ci;tcSid it hot ii ricccistcc t xtc -ic ,. Fgg-; wcter lecs tullsitlive 
'iftt-r they hid ;ibi,oric'd n coi lt ce, ;ll hatch dep endltd ,i critticl molstnre 
tlcresholds spt ific lfc tili(h Scil. ,;Ictvfvclelit lewi v laii and !;wollen eggs
held in oiveich-dry ocii ii i 4 temic. tol" di t, I'lt expolilatr dtlrctilIs decreased 
as exposucre time- illcl';ii-ici. levei-]liiep e t cectacc-cdwhile the oggs were lie dii Ill 
the dry oil, r. m liticg in ;I d lav iin egg duvei clIp t;l tit, that Was 
equtivalent tic tic(' 1xptmo I cl i i incct tin. Egg in v v,i I ilsio decreised cis 
expinsIre to .cciccict cii si il i licitc lii. ScurvivI wcctc gri-lcte t an d ld velopment 
was lecast inhilited ilc iciciratei, orgcanic Soii. curvival decr-ccsed with 
incre;iSig StilI ti-i , and de pth. ccv ivccl aid adult wt. were highest In 
wit aiid orga nic t rccctc-Tlit!; an1di I owt.!;t in (irv ccii1i 1IccinIv sc nd treatmlents. 
These rt-sultic wefre i tcci cmeii ii gcevliihicilcccc !;cll plotsa. All larvcal iccstars 
have the cccpcbilt lI riclat ivilv lrge nciive,,lcta ti short time periods In 
the Soi , and wil ciov, i c u(lcITicavItoci cIi . i cc fvo lcccie lcicici tiexture, and 
mcoi s tucre coi di it iis. l AiA l ilict; a int cric t iclcci 

23289 MAII I Ei. R. , . Ilvz . 191 it,,h, d, lilca,;i ,tl i lIproduc cic6n del 
frfjol (Phictic , lt Sl,;y . [ Itcc t it tc'c i t ( Sceon bicait ('Phasuolis 

l le X.c:.lii, Cocl giio de liostgraspp.) product ic 'I. i; M;cg . Sc. licipI ugi, 

di ados. I 112 . spati. , Mccr'. Span. , :.v tia. , I I lis.
 

ihiaqeollis iuleIr is. clhaicdiI s iocc icnu;. Cu I t iviar . 1ii1lachna vcrivestis. 
Apcodrn . cclit roI. Inti-rcrippiccg. Ze Y. Yields. YieldL Insei-ct 
componints. Me*: icc. 
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Expt. were carried out to std.' tlil. d If fereltces betwtivt tit dlmiage to beants
caused by the bea,, pli weev.I I (Ap Londmani) antI t hat taused bv the 
Mexican bean b_,t ItV (F.f lt'hna varivtvt i,) I'hliti vulIn 2 l arl var.
(Negro 150 and Cnarlo 107) :nT 1 t'] !'. -tcr, inteUnt var. The influence of
2 prolclot lon n;VsteLtw (beans in 1ollriocill I 'to' and in i;ia ','far iot with miize) ,
2 NP fert Ii izer levVl :1 I ( nd lol 5o)- , mii"I illn('Cr ih id, leCVL'I S (wit 1h and
without) wani studi.,d. F. val t i IN' I Il i' itret.t-n'tAt-n itr P. vtolgaris
tihan for P1. tC ieUI.tll-; it l it r-. . hi t.ll!, ill rttmllcitl Ituir'e andi then ill 
at;soc I ti in -ItI. once in i itg,A. j> wI;llI , t n ! t 111a t M 

Iit It,. vI, I ] I )) i o f . 
coc II it ts t Iit t ITT,!' i I '. vii ;eltI'rt i . .htllli 'a1i1 'tl iL t "-tor

liti r o Till 111it ' it I 'i' t ott inl i Itnit witi 1t Ite . ICIA'' 

24409 ,YI R. IIlA, M i . I 0 Pt. i (If gi'-lin It'lll'ti es and their contri ll inl i S~lildi'llh , . P.'. ;ihudeni If.1, V'.in; Tla , II, TI. A ., ed.. Pest~s of 

grta I lt' tt,et .' ! tc I '.' I] to roi ]liiLo. ll it land , At'tadeitic 1ress. 
pp. 11 -1 1. I li, I . 

Pihail , 111 Vll ,il ii . .*t~ 1' -1 .g. r I ii1 pc!; t s . IUgalllda. 

ThI I I 11,o r ltI c allt d c1 i; t I 1 i~l o11i I tlit. )'.la itll l umetl¢ 1)v s t s i it Uganlda1 a re 

itrh1 I lvy tlt tv tI ;irt'In tinI t, l l 't i. lini li i t tilet11 1 'tntnl ]egllllt ill tilat 
C'uttttIY . lt' tent I tiltt ' cIa1 'ili I- , I trut1.iI ;Ittt itn'i to !;nn'dilings, ttliage
Ilitt I 'I butl id 1 . 1 lcetc'nIItII ; int 'n'r t'i'nuet'q , oI fiecl e rs, andih , o it. l hilt 

!it i( ag IgCJ"tIn. CI 

I90lit t I. IVI IIKA, N.i. A ... . I ' i t 'it, i I n;ei II.nI a ; io coit ro Ie dtt
V,1 1l 1i1,i (1t tl ii I o 'c tt'tlldtllIi;i. (l 11t' ierit', nt inseeticides to 
c i t , I ) all Iit' t ; I T I it i lttI ,Ill,,I).I il i . i 11elIfIa sI , 1,l111)r1.!",i ]'i, I-i ' lUd iort Velt1 i P ':quIi!;;i t io-RO,Agnr,pe,cu;'li ia. t'nidaldt- del Fxeccal;o 
de€ Pe't ili !i_I (le, Am. I t, I.t idh d I l't Il'l l'rt 1) VC I I 10. lPesqI ltqnum Andamnlt11; 

fill, ." . i p. P I' I , RtI I 

u t. h i+ l,__, I'_u vo. I-,i Ii_, _t, I i_,.. Ai ,]dr ,tt o I . I nset' t c oil t ro Il. C:litini ca I 

I l it I;.ilti 'I . 

~'lIwl 
,,

t 
i l. W..', * cid ill P iild i ii'l Pt ;.z iI, Io t(i;L til(-i c' 1 1i ( ! , , ontll l rI ll 0, 1 ,i. ;JIld A\lld I -'( tQflf CIenCy i flo 

l " Ill b l il CV. R I 1111anh. Ton1 
;1 uI ti i I ,.l t " W, I c , 1., f ,."d 'p,-, ' - ln IT I-flitI- vv,-'lt c'aigl, ( I x' 1 1l) 1n Lten 

f tfv]d whil l i,-! I ...
.
 ivc.d ,g llic-it hmtl; i,I illhitot ,,h o~ndrin, trlt'hlorfon,
~oe h11,;1t c d iai;. Titi I 
 -lld t-inti -,u II ,ilt fil (-,.;pt . It, land Ca;Irvin 85, mrullythy

Imlr 1 t , 1tll, trI hl i i ) , 'im . )-it , df ;w i m ill , old
i -nd,,l litiuI n I it ) t. 2.
 
0)l7lv' ho;i t .. 
 t r I t lI If , l , .i!11! 1 Iti ()iIll i l U'l IIV t lhit' IM) !; t tL1II (li t~l in11 V pt . I 

+l=,' t It 9h, 8, , ,ulld :1 , 1.w -i~lct !, i t il; I t %., , !t.p[., anld me t Iit. I pa il ~L 1Ott 
i~ ll i l, Ind ,ti;i;'h ! a''p i'10il in , ;t l ,,~ IT I land "f av .,Iter apiplli tlion. 

1 380l' I :R'IIAI'I A I.,, 1'. 1to79. P(,!'; i I I (;i(- ll dc. I iw;et I c iis palra cont rnI tif, 
hi .t,1,r ii it p iI .- , 1 ig . -it. I trrjo l un .' I E; lll to ic' le r , tl (lDo.;l flea
! iolll otI I u, I I c" (ilt i, tl t iqlltril I rw it Il~ til 1et st I ilt t il( t'; v{ ,*l ( 

Rth m ! i ' f 'I'~i; I. I l w) l) ) l i, I; I]T -l l it ,' l~iom (.1ti I l~litilp. 95p 1 -p it1 , ll~Su . 

! pl;irIT. '.' : ! ., ] !1t,. 

Ilha'l t." I IT!, voI I .ll; I . 1I ,1 1. 1 I i . 1 vI , I i.li,- I! I; 'tala I' . T riai tlurodes;
 
. ' ll1 t i l' 
 C I kl~. .lt. . .. ... . . .. . . 



In tile agricultural exptl . field of Zacatepec (Morelos , Mexico) , an expt. 
was carried out on dosiftcation of insect Ic Ides to control wIi te f I ies 
(Trial eurodes vaporr i oru m and Ifemi s Ia )abac Ief I hoppers (Empasca Sp. 

and leaf miners (l.irtroivza sp.) in beans. Different doses of the following 
insect icides were used: OnethoatC , metliamdophos, monocrotophos, 
endosuilfan, and dtsulfotoi in addition to an untreated control. Tile best 
treatments were methamidophos (0.427 I/ha) and oethoate (0.641 1/ha) for 
the adult and immature stages, resp., of whitefl1, s and leafhoppers. [AS 
(ext ract)-CIATJ
 

0294 
18757 RIPA S., K. l981. l.a polIllI del freol v alfalfa. (Eptuotla 

aporema attaching beans and alfalfa). Investigici6n y l'rogreso Agrope
cuario 4:12-14. Span., Ill us. 

Phaseolus vul tis. _lnot ia aporema. Insect biology. Plant injuries. 
Insect control. Bliloglcal control. Chemical control. 

The btlogy, damagev, sym)toms, and control of Epinotfa aporema, which 
attacks beans; and alfalfa, ale described. Larvae prefer tender shoots and 
In beans the greatest darlage is caused by consuming flower buds and thus 
reducing yields. Fgg eclasion occurs 4 days after ovipositon and the 
total period between egg aind adult la:;ts 30-33 days under lab. conditions. 
Natural parasites controlling E. aporcra are the hymenoptera Trichogramma 
sp. and Prospaltella portert, bugs, the bacterium Stieptococcus, and a 
virus. Methamldophos and fenvalrate are recommended Insecticides. [CIAT] 

02,15 
22223 RIZO, h. I)E 11. 19h3 . Control qufmlco y din~mica d poblac16n de 

plagas del fol laje en frijol comrin negro cultival" l'f.iao. (Chemical 
cont rl and opu Ia t ion dnamics of leaf attacking Insects on black bean 
culttvar Ptjao). In Tapi, If., If., ed. Dos aios de cooperaci6n para el 
mejorariento del Crtjol comtin llhaseol's v 1rgaris I.. en Nicaragua 

lanagulla, Ni caraI'ua , Minil;terio de l)t arrIlit Agrep cua rio y Ieforma 
AgrarIa. lliec6tn Cene-a1 de Tc(ni ias Agropectiarlas. SIT-I. pp.71-72. 
Span. 

i Co ltivar,;. control. control.Phla:;'lus vulars. Insect Clemical Nicaragua. 

Studie,; wtare clducttid wit h lack bean var. 'iJa Io to evalI uate tile 
t 1vct tvfvvnes, ,I i insect If ides: ticepht e (I.4 kg/ha) , monocrotophos EC 
(I.4 I/ha), and pImethrtn (0.2 I/ba). The planted area was divided Into 4. 
plt;; I was used a; a check, ad the other 3 were sprayed with each of the 
3 insect lIc ides. The min insects fotid Itn the bean field were Spodoptera 
exi ua, "ljrichipsia ni , 1.1riomva sp. , and Blemlisla tabaci . The most 
effective tnect cide was permethrin which controlled Spodoptera exigua 
after 3 da's. The other . insecticldes were also effective. ICIAT] 

Ii 29 ; 
22221 bIZi, M. 1)1I. 1'.; IAEIIES, 1. 1081. ituatitlfIcacn fin te plagas del 

suele vt, Idelit if icacicn. (uanit I flat ion of soil-borne Insects alnd 
the ir itdenttI ifcat it) . I "iila,fa h. , I., ed. Dos aios de cooperaci6n 
pa rn eI meoramitinto delI li'iTl coemlin Ph;isei hl vIlgaris I.. en NIcara
gila. !iall; a , Nili;ilgtla * i itIestirrilo D Agropecuarito y iRe
ft rrai Agrarfa. IIfvtcin Ctiira I uIf 6( nic. Agropeciarias. SIT-I. 
pp.h8-IS9. Spal. 

Pha;et tls vil'iris. I[ uii ,u; fInse(t!. Soills. Nicaraigua. 
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A field survey was conducted on 2 farms (Santa Marta .,nd Casitniro Sotelo)
In le6n, Nicaragua, to qulantifv and Identify soil-boron Insects infesting 
beans. The most abundint spi'cuies in Santa Marta were .jl tr Islei, 
Aeo is trimacuilatus , 'liv I lofaga spp. , .and Fl'asmopa I pus lI gnosel lus with 
21.20, 15.20, 2.76, and 0.37 larvae/m-, resp. In Casi lro Sotelo these 
figures were much lower: 1.10, 0. 17, 0.74, and 01 larvae/n , resp. [CAT] 

0297 
25226 ROHIFS Il, W.M.; MACK, T. I'. 1183. Effect of paraslitzation by 

Mphton flavidu; Brulle (lymenoptera:lchnconld,,e) on consumption and 
Utilization of a 1,into bin d int by fall armyworm (l epIdoptera: 
Noctuid;ie . Fnvi ronmental Etom 1 'lV 12(4):1257-1259. EngI . , Sum. 
EngI. , 15 ReI s. 

Ihaseilus vlgari ;. Sol'pter frc1lerda. Predators and parasites. lSA. 

,p~ilicjcterafc-i larvlVe parasiti;ecd bv Olphlon i ividus continued to 
feed aft cr pa ri;;iiid ,vipos;it ion. Cocisuript ion M i pinto bean diet was 
meatl I td I I"011 parlito d I- lip'i t io tO parlaisi toitd elergenie or until 
pupil tiol by coontrol lirvi'e. ';Iasiti:'ed S. frup'lperda larvae ol 2 size 
gr'olpsS conscr.d I17 itld 2.' less (I let, resp. , than cont ro I larvae. 
Ilarasi t i;e¢.' larvae uc'c;0ll;ied Iless food , galiled less wt . , and )iroditced less 
leces thln unpar1lo itizcd latvc' at 48 a;ld 72 h1 after e:postire to a female 
parias itId. Para;iti:;ed laiave hld significantly larger (P < G.05)
 
;ipproxi'i-tc- dlg is:;Il,ility lade:.: v'lcies and sigtitlcantly smaller efficiency

fIt Cc'uner.llon of digest-il food loch-: 'i.ithes at 4p, Ih than cntrol larvae.
 

AS 

(0298
'3058 P1'11111 , P'. 1'. 198"1. Protect Ing dry beans from mid-season Insects. 

,lichtgat r v By-; Il gt, 7(4):2-3,7. EngI . , I llis. Il[ichigan Stat
'niv. ,I Dlipt. 1 nt "Inaslogy, ist I an lg, I1 48824, I'SA] 

lias ,coIs'-,, l, i i. , Inilul i 11c, It;a-ts. ! If clla varivestis. tlomoptera.
 
l vg ;.s'ct (ol r, I'SA.
 

l'f i ts thait I,(- os ilmnlging to hcegi4I rilting ililseasotn itt Michigan
icatll grol ig i tIIc, ( I'SA." ifIl aphih Id, t..11i1la t-tif . 1l nt bug, po t t 

I l'I fhlcc)p ', ' i' wirlc, tiIet it' ic ,ii bIean beet le. Some- t-l ,., it l M 
sciggis.'t loll It Ic )'iI e I Icc wIt( Io ceik I-,i- I i lIds t these Itnsects, and 
glidh l lIe ;irl Inc hided il Wlit il'd how ililiit eall iiFect has to lie to 

Imt ifv it, otulr i,l. J(i AI 

020 
.'1042 IP'Pl-l 1, -',. 1. 1 i)*. A silvev ill cr bean insects in 1981. Michigan 

I-V ealn l l 0ist:. 13. ngI.. 5 Refs. 

Phasweics w !z-cc~ ir . I ijucti,,ii, tiacits. I'SA. 

A sat'rcc ti'ri-lc ncrvi'w: I th- dry I-ct' Insect complex was undertaken Icy tice 
AglivI-lltcir;iI 1i S-:ct oif ,-, fic tlc cccIcc heat atld bean seed producing 
al ias "! i tI'h ,l, F A. I il pI- t,n I, I'Ifllo pe t was by flit- tile most 
inprt 1; t indc ii , .I %:ill,- v di I I'iitI'll IlleitC pest (If dry beins it 1981. 
"Ili. cc id cI-cccc c:tr;c(',t , ti-l I !lad Id a l 1 11., ch lexi cal I e;itn beet Ie were 
a I - Im "rIcirI wl I0 ,. '. i h'i ,1- d. o 1 I tisect I- c i'es Indi cated,llid I I!i !,t ri t')1L 
th;I t C/;); i "' ;,i t ( I IIcI I h i t 0' W r -. Vi t coii ol lc lv used fcc r t Ih'co troI of tice 
insec t!, ill dry hvai - i I ,%I 
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030)
23291 SANCHEZ P., S. 1977. El frijol asoclado coi mafz y su resp'!esta a 

la conchccnla (Epilachna varivestis Hils.) y al plcudo del ejote ( pion 
spp.). [Bean intercropped with maize and its response Lu the Mexican 
bean beetle (Epilachna varivec:t Is) and to cte bean weevil (AplIon pp.)]. 
Tesi, Mag.Sc. Chapingo, M6xico, Escucla Naclunal de Agriculttara. Colegto

7
de Postgradcuados. 11 p. Span., Sum. Span., 44 Refs., Illus. 

Iaaseolus vul aicla. EpIlachna varivestis. Apon. Intercropplng. Zea maya. 
Fertilizers. Insect contirl. (lienucal ccntrol. Yields. Yield components. 
Melxico. 

In i an expt. it tilt, localittiesa u Iof iCpit go ;cpud Sani Martin (Mexlco), thie 
behavior of the Mexican bean beetle ( ajlchclc'a varivest is) and the pod 
weevvil (Alciuci s;pp. ) wa; evaI icated Ia I bean vr. (Canario 107, HBayo 107, 
and Negro 150) , planted in tunocrcup and In as.ociat Ion with maize, 2with 

levels of fertilization a nld peat co trol leve ls. Popclatlons of . 
varivest pisliap. in ChpliIs andA jl we re numce rousu; I n I tjgo t han I n San 
MIart n. E.. var Iveatli a concent Y;!ted IIore L lie I atv matcr I tig var.oil (Negro 
150) thall oil -he ca, lv riai nlag varc. (layio 107 ;ll] Caniczlnr 107); the
 
(ointrary hiaippeel d wit) _AjLJ(i app. E. vlrtvt d
tI:; cacillcictra m1or"e_oiln bmeancs 
II nionoc rop t haini Oil beana ill s;s;a c iat locl{,wl I Icv With ilj , spp., the 
Contr/icr oc-cured-(c (i v;r. Negto 1). F. v,-rivec;ttIs teniied to ('oncentrate 

fccit I I i;ecI hemsI- (ll oll-cI tio)re il 1, I IcI' ii cI d onesii wherea:; Ai spp. did 
not .how hI) L.dcIcl-V !or Vitlcr cl Lilt' ? te'atin:1 ti;. F. v;ctiv stis Caused 
iiore severe d;ham;ge to ltc;cii; tlicll !jionu ;pp. when ite pcrwthi cyc Ice of the 
lIallt cicidIC ecd will)th e r1cc1 1r011ct loil ptlIid (i t ht' Insect!,. t ionhe l'ccpcc l 


growth (If V. va Isvellaand ALi ;pp. was ilctlvtvcly crel itcd With bean
 
tic p1 ;cn d 'lcimcpc( ivield due g teat er ciciiec l i v 11.ici. Ls . The Ise I 

insect icidces and Ir I i II izcr, and the Ictact icc- o Icplant lig iceanc ill 
monoc op t tcld tio uc.oi rig!, popuI t iconc growth o f F. vair I v et I s aid
 
conseqlulecl iv, the ierI'eVU d;cli;laI 
 ic the bean crop. ;AS(c.tract)-CIATJ 

21723 TAYIOR), C.. 10i . lIce heacl !Atci1 miaiggct . Rhodies a Agrlicultural] 
.c rna l 5rI) :5il,-S-tcith. Inigi . , I R(cf. , I I Ills. 

IlI;chcolci ,v-LIljI-i.,. _;Jc.01h i i ;c I pl c.ill . Synijit iil:t olo P lcint ltnir In s.y" 

i1 (i-t l-il1i ig%.lV IIIs4I t-"- I c iit l . H i oi icI; I c'oilt ro I. 'r-chit o ; ciid 

lc;ta;l t esa. ( hi ivm l; I ccctct rol. Zlcclcl cwc,. 

The sc'p itic I, I I v .li,Ie,. and conI rI l of A1 ni..'vcic , (icIi i a ) iL, I Iceio h. a a 
ple-st cial m, Ilii.ec ,i;(. iccii - ctll r!; i Zii b c , cv. --t;i . ri; lI desT c i .tt;tfilt~ c l io l! I .llc~ralIN\ ,ullr be.[ w(.,il ' v .--.Ill . ; p lilt iilg,; I rioml 

Feb. cnwaicd!; irt tilIv I glf)it Iv iu)ccll c - l ince I lit-icicciccI iv lcc IoVI.sater 
c'ccercl,Ih e; t tt t iv1 t lrcloi( l Ihe pcst. CIVTi 

1722 ' 1 IAfI.iR , C. 1:. 1 "9 . C 1rolt (11 tict bcan StVqn cilIggictIi by I ti c t Ci cIdaI 
drc s;llg , l-.ccdula %igricoltural Ici- al 50(5):195-196. lIpi. . 5 Iefs. 

ili;iec cli yi cll,. jiliivia jlhasel i. Ic t .ct c t r . Cli cTiilcal control. 

I:1ghtI it ilI t(' I lof Iiciw i ii- Iact e forlcl!;,"t icdes oiIi1 e - 1 i, u the 
II ,at Inecll o1 vo n ,c lli liI| rA iccia QIi Ii-i Iccc i- iI(_cl Ia ) ilc seoIi att;ick it 
tI al!; carriid- ul In !;il isl ry, 71ibabw-. Iv aluati lsi ac 71) days after 
1I1ant I ( a t tcii ) t li c-idcc-i t in l ct -11s caI1cc1 was nil or ver y low Illtip 

t t tli its WIlt c-clt ill, icic i ainli d dlIelc i l(I, alcihiIt (ii, 0i, ti of illfecited 

I I'l 



plants, resp.), compared with tileuntreated check (80.0% Infestation).thle 2nd trial , tie treatments with dieldrin and 
In 

aldrin showedinfestation, resp., at the 
1.0 and 3.0%

Ist count 5 wk. after planting, and 7.0at the final count (10 and 6.0%wk.). Endrin did not give such an effectiveprotection as in tile1st trial, hur the ftinnl Infestation figure10.0%. was onlyThese 2 trials show that endrin, dieldrin, and aldrin emulsions,applied as seed dressings 
of 

at the rate of 0.2% actual Insecticide (wt./wt.seed), give almost complete protect ion against A. phaseolt. [CIAT] 

24884 IEPcEZG., G.; ONTIACNP A. , 
0303

A. 1985. Estudlo sobre algunos aspectos
Olviler, A. ruficorns llivier y 

de In hiologfzi de Andrector arcuatus 
GvInIiidroroticI 
 e ahriciu (Coleoptera: Chcry,,ioml idae) p lagasde imii1rtanci en caraota (Phiaseolus vujparis I..). [Study on somebiological as pects of Aidrect or arcIatus , A. rufIcornisI andCvnandbrirotic ecj(Lustrls (Coltopterc: ihr,,.cidae), imlortant pests ofhlaek heacsI. Lohetn de Entolmologfa Vei-'zolana 4(5):33-44. Span.,Span., Eng1., 17 V,-fs. I Inst. de 

Sum. 
Zoologfa Agricola, Facuiltad de Agronomi;, Ilciv.Central h. 'eilc-zuela , Apatrtad 4579, .Iara ay, Venezuela]
 

Ilaseoll; vuilrc I
_. Iscct liology. ,\ndrector: arcuatus. Andrector
ruf icorl i i.'n lr rI c , 1iSatris. V'cciezuiela. 

lnficrmct li i!;giv-c ()It !;(Mcc;I1Sccct ,aof the biology uif Acdrector arcuatus,A. i, aci Gclr Iiln cindrorottic; equstris, reared on -'Ic-k beansIah . underonld 4tion!;. c;irv ovf tihse plosts teed onc the roots and noducles, and;I(I c; I tit, Iic 
irwistc 

,-. 'Ile Jdul ti;'i't-;I];a v iruis v'ectors. Av. duration ofthe ccci fl gc i 1.4 - 1w i 1i 18.i -1 2.7, and 40.0 t 2.0 days for A.aicucitii!, 
 A. icrlycorni, anl 
C. c'v-p tri s , resp. , bIeing signi ficantlyshirtcr 
 !or A. -1J'-" .
 1,i (,itin!qvpc-ies, there were no significantlifIfcrecnces betweenlixc-s. 
 G;.fwc*jucrl ; females hadi
adult I I I pall(7h.7 i-vysthan A. 
signi ficantly longer

arcuatu, (/2. 1 days) and this, in turn,longer than A. ruftcrni-; (21. 1 day's). -lcc (ifall 3silIMC trOnd species followed thecI fc'iies, 
h ut i Iti.llsiuico-i c-csc,. males had no significant
HIhCc. lcth A. ;irccittsdlffcr'ncc-; hietweCI u n; G. equestris had a greaterfecudity thi A. rcfic-irnis. ,crtailLt Ilt in the preadul" stage increased inthe ollowing 'rder: A. arcuitcs, G. L!ticstrfs, A. rul icornis. From thesecict,'a ,c' l t.] it ichac-rct,r iolc; It: cs concluded thiT A. ircccarcis seem to beICttir ccicdpted to the MIack ceaniplant than the othccr 2 species. [AS] 
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1304152o1 i ANEINlI, If. 19811. Five cases (cf male sterility In beans. BeanImproveierct Ciiope,ractive. Annual eport 23:12!A-12111. Engl. 

'hicselus vujjaris. 'hcasohol s cocccneu;. Cultivars. lybrldlzing. Cross
hibreed Iing. latIct lcrt1flt. 'rcc-e. 

liVe Cast's (c1MiIlcst'rility w'ere def ected 

hybrids, wil 


Ill the progeny of Interspecific
tI'vexcc(c iiiofc(c alse I IIIwhich it was observed In a plant 
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of var. Petec (Plascol s cocc lous). Tl. 2nd ca;' Wi, detectted in the 

progeny t'i"l'iachic (I'. vufori rlg P. forix u.s) (It'. cUcc ineul ; x ., 

obvill ltuts-). 'tie otlltr i caIWS We'' dt , tld itr cro;.c, ihvolving wi Id 11. 

COt11'cJi liii oil plntUlt+ ' ii'C'A' I loig I'. v l+'0Ci._ ;. 'ill ;II'lorml;l po1 tll (If illlle 
ster-ile I)Illlis d~ops; not ftlI t i I L > aill "i,(r tlt ,l of~t ., il l i o rlml l [fert I t-

P. vulgi 'is plant t , i m1 iicoi npi il I t i ; not iivolved. tIl character is 

hot I t lie control llled i"'. 11III v 1 I 51 .1 II p.,.;ssrC e isIVe CUli5is 1 h1ll(01 . is ble 

Iit Cii itl O!;iC' l It' II I I C om1mo1n10 
anncestor. [CIAT]
tI]At theI '1 t tV.: t Il l btl ilit',' W e VI ftl'On 1 1 

13.104, (cwr'I:P, . . .; SN;Y111!. ,I.C. 19,411. lInherit;ilL['[ Of two coty'VI donlilry 

polYlV.pt o fsI 110ll. Hilt 1i c 11)(6):864-8O1). log!. , 1um. illgI . , 8 

Rutf ! . 1IiS. I[hIlt . of HOTt i cul till-Ue & I ;luiscope Archit cturv, t'uiv. of 

Lnu kv, I t,.A1 , ' 'Y I V, ISAA 

.',l;t.'., il tt.! ari.I. Seed . Prot u ins . Cu I t iv;II s . I lhct' II ;LaCe. C lst i' 
Ilvb'idi: n;. I'SA . 

and linto diff red I ma j o rI i liI ; P, Turt Iv 
c t it I. o r . h ICt olol 't v c (i . Il; iCk t' i1 l it O '1 o 
fhti, _t, _t t'i i, I' ;1 iI 

11 ll '11-tit l dill 
I 

and wh(1I vat, Pi II , nt;Iiincd a :)8,( 0 toll had. flo't I t1oypept:(es w r e 
lill it+Iii ill ilc 1'+ zll(![ +t'i J ';itt'd Ill thte F,, WI il ;1 3t IpreSloit : I l q n 

t'llll'll CV. '-( vg'~lt;lt hlll (I i t,cru, nces: wore' o+it;erved ht twecii rucipirm itl 

Cr'OSSV! . IA,'; I 

.'.;I A.V. between'188 ;tAIIVIMI, A.'I t I\ . A , ,AII , 18M .t'1i8t. RVlat.lionshlip 
gC't JClld i !i lllte ill~tl I llltV I ; f1 1' V I L d tllld I1itlj'1)Ill rj;I I tl+;lit s ill ciry 

od VIIi !Cisbll I). I IILvi .' , .'4 (I :37-:) i . ngl Su. F ng. . 
[vf ; ., 'pt , : 

edit, I" b".1,ll I 
p,* IIl lu'. i! . o,! Crop I. SI eil '' , Michlit l l Sqtate till IV. 

Fas1t ;ing', F. 14 , I",A I11 !11 

Phalscolli vlA ,L!2. ik'. I ba Pl,tll t rgeograpihy, Hlt o +; , . CulIt IValrs. 

{T[,etrit: I'+A . --- 

" I 111CO an iul d1'ITilt ; Ita I''lll , tellt tic (lI ;til 't hutierom; s Was. ;tItig' t ed Ill 

l~ r ma'lIt r]i i ( ;s t]l ] cI F,edi1bl1e I;'v;1l1 ,illd f Iwt'iln . helm", I~ e I )i i ed i "'8 popu IlI-

It f all 8 x F, dI. i 1 ll I ; I I' r1'! 1.), ilr t'ti , gIlI wn Itl rti ' I caiLons 
i n t[h( i,[i. II ;i t Fa; t I il!, i ng (N Ichi I');mn, I'SA) i n l I I I. C~orre~latfl .,s Ill dry 

1) ;1Inv t Wc C, I I II t -1, 1rLticC C tfUC t !; ;1l1 1 I <'ll tt NI I Lil i+ce's wqerIe Ile!+;ItLi ,, Mid 

I' I ,I it-111gh It'I ,t 1n I,r uI\'i I , i . C.O l 3 Yield 

compo lt;, I ti o. o I ode;/p I ant and ll'. o f qcuds /pod . No r i ttIn
sti l l) wa!:; t()litlil f+t'l [{)0-s-t-d wt. A highly sigif'll icalt. pos~tivc, corrlat~ion 

Was obtained lol Ivilt wt. JA\S] 

( 7 
HH83 GOI N::AI-AqI',I P .; !,\HA 'II 1, V. 19)81. (;une t ic va - lr l b i tyv I n snap 

I'v,:l P! UT2I Il; a lOJ 1'11' P~USUZIrch 6 (2) :07-98 . Fog I. , 9;c" vi y +,;ri-+ 1.. . 
Re ,; [vI lfu tu a R.eseaIrch Sqtation, Fnda I kalnal1-6 10) f3 , Tami I Nti(Iu, 

Indi! 

+us Snap) Y i, v Y it, cl+omp o ;e'let I os . 
Il i t(-III nce,. I'l ;llt 1,reed ing ., lid IilI. 

~.c I %Ill ,Ia lII . bt.;llls . I ( (I ll t S. 

,vnwt ,,';lit I yi l bea) coniduc tellSt il ie!; or ic iil , n nap c Is. We re tt the 

Ilor t1(1t icu t ra I ;tirch 'Stat 1(11, K'oda ikanaIl (Tla mi 1 Nadu , I dila) , t o 
. 

, t I c t y , It V andI nVt+, t ig.;jt ( tlilt. 11!ign1 tuI . I 1 v l %-;Irlial 1I lie r ILab ty 

I Ih 

http:polYlV.pt


expected gulletic advnceuc for ield and its cOMPinents so as to serve as tile
hasis for further b readifg p rugrainS for the rug io. Twenty-one dwarf snap
bean cv. of diverse origin were grown Iiia rindoiiid coimplete block design
with 3 replicatfons. It is indicated that wt. and no. Of pods exhibited ahigh genetic coefficient variation, heritobilfty, and genetic advance as 
,;f miean; thev thlus form the wtost rel fllile indices for slect t f n in snap 
heons. f C I1T

0 1118 

22926 MACHADO,, 1'. F.V. 1071. Ierillici;(i; rencoe; do ne1rofeii (Piaseolus
volLglris I..) aui virus do iisla co rilgoso do fuefjio . (Inheritance of the

ian r-eactifoils to) the t atigoseL'r'; illTis
ic virus). Tese flag. Sc. T rrialba 
(:0.!'taRicl, fastiLotuo tntt.roiIer fuIca ife Cienc ias Agricolas da 0OFA.5(;eIt ropIrit lca d . FIi; itIIoc I'es(i,iis.i 1). POrt ., Sin. fPort. , EngI . , 23 
Ref! :. , Ills. 

'hi;e~If us viii_,l iS . PLe:n I lgose miiiisaic Vi rIu;. (:it Res lI t ivar-s. s;tance. 
I it ntnilce . Go-r-t ic . hra II. 

The il!"r it;Iu I,ci i I --f I(re I oi l if the Colninll beill l a ct ti lo HIV, potellt iaI
threat to le; i I,Ii-i(rIlo ic n i IL; tiiI i wa ifeterinnd il osng s eeds fromlot iurI- ca ,

3 pure l il.!;, NIl A (ir ulle to l1


1'V) , NIl (hy erselisit(f e) ald| ,I (soscep
t iieI). Thu i lies-; 1 

3 
were growni fi t L grUelfolme and a the possible

'ilisUs wn-i t,lnI t,i'pitluice F I , 1', lind bockcro;s progenies. The extract
Of virWiol--iieelC( I)eil lal.,es wa; uised ;is illoclhim sonurce. Seed] iigs were
Sip'l-iloti 8-Il di','!; ;ifli(- I liitfii' by wett ng tile iIidex finger in tile 
ext r;oi Iind ruIhl Il fIi gentlev over tie eCif eives, WIIi ch hIld beenpritv oi sIv !;fr;te fwi IItI r)orII o iii.ft Peact iom; iii F I",1 ialldb;ckcrossu;

w( I. Vi!;UAI I % n-v;lii;it n-i rd COIljI;itid with those i-;LfbiLed by the corre
"ii'lliif1ii, hiII IeLitI . i"t'il sts were ;iiia fe dfwith the Y' t est. flereditobilityif ti in-lc II nt t to l h(>V poVtnd to heli m)iiiiT'i c , giverned by 'I alleles: 
f:11 , th8 .' iiiifd .1lh 'lle Ist 0i -lh. s],iiiin iiilaiity ;Intfis dominant over

i fi i'Ihl ' nif ). Ies;hvpe rsn;-ii it in i I% and f s donn! nant Over tie 3Ird,
in I 'i-a l ion i ai loumozygois stage. No cyto

witif i tl-i1 gfi-v!, it 'v!;tenifi 

(-IiI Itw-
 vvd . AS ] i 

.61 NI
15 2 IVI , IN.A. VA'N 1070. A siifb-lethual combi natifon if two domillant 
fa.,tLo,. ill liii; v.QLlis.1 L. Bleaii Improvement Cooperative. AnnualVetplmrt .Sum7.lj. ]i}.l , .t~ Fngl.n 


_enlarlu{ii. Ir, - Hurgif .i,Cult i ns;. (;ciitif!;. Ienyal.L 

The oIiifJ int btu-i ' -; 'liv ing a ivgu- Ian illil I lig ai necrosis,
afipll ii IV (lll!se 1-.' ihIe cI.-I, i %iv. (;I '-I2 oid (;l -f, was s tudied. 
St,ilit'- t " pI;IIIl , W Ii i- (Iroip ' ,' -I I Iit liIt I i-..if ( i pots anif checked
 
tilt 'lral , fict liall , 
 iiii uln'g 1 ilultI iIII. Si-e I f ;tu teif FI plani ts was;,o'.,' ,I Ihtbvrvc, i,- hc",,ivior )f ,, pki; ; t til, :;;mw, tim.,l relnant I1I
 
seed wi-, 'aikirti-,snif with the ' "pirnt; i' ilservc tilt,b-hoavfor of tue 
p rogi-nl fe;. 'lII,-F, inti lian k , i popul;t lilils ;filiwid si.reg;lit iii for stuiintedamnid illi-'ih I pIlill; Wli fit Ih lgiSe t gielint i ca] iillSe for tit( growth
i-,iil f l hi ;i i'lIrde a coul fi eXpfIa V ;fSile i5igii 1-u 
 that tilt cOilfli ift n f 

it Id in;iii lllill 'esi 1 4I 1 C IP- If w III i tlther fiI WIi peselL illllt eili s 
iLP- I ie II!, Ili tiii iIbset rveit ;ttliif tlf ;:iidiCI(iiil;f,5 syVnitInII;. (CIAT] 

0,11 I 
S'f"lii., I184 

. 


d iing !n-Ivf u I h It In 


2'P, 7 ' f,nIl,IC . 1).; (Af.ISP-L M..A. F*xpri-;sion of lectin genues
(I l.fec tor-mlI ;nd111f ytiIII-,I, g IIt fiilli-deficlent
cilft va; i Phri!;foa vuIjra isf iis 
 o 0(f.hi rnl I 1lu IeciuI r I andi App I i ed 
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Genetics 2(6) :525- 535. EngI . , Sum. Engl ., 34 Refs. , IlIus. IIept. of 
Biology, Univ. of California, San Diego, Li Joll;, ('A 92093, USAJ 

Phascolus vulgarls. Genes. Seed. INA. RNA. Cultivars;. USA. 

In vivo labeling oi a iormal Ila ',oIls vulgari,; v. (;reensleeves) and a 
phytoliemigglitinin (l'tlA)-miuinS cv. (l'ioto I I) slhowed that IlA was not 
svnthesized in thi' ltter. To find oUt whetherLi t(u lack of syilithesis was 
dule to the abseoce of m11.bAfor PIIA, recombinant clNA clone; for 1IIA were 
obtained. 'lot;al po ly(A) RNA 1,as isolated from ('ityledonsif dcv lo)1nj 
seeds Of IIleeve!; ind us. to cDNA TheGree (I di Iect .'mitheslI;. double 
,;triided cl)NA was cloied ill pIG8 ard tr;aus! oriant s; of schri chia col 
scrt'eeneuI w i th p1V1. 1314, 'tomb I unlt plausniid which cont;l ins thew(complete 
coding sequence for a I'llIfA-ikepiltetn. 'Iwo' weakly hybridi;nlg clonues 
(liSI and pSC2>) were selected. Ily1-l election exiut. showed that these 2 
clones selected mRNAs which c uldlie tr;i l;lited ito Imlypelt ide ideit lc'al 
It size tol IIA aiitl rt ig nized by ant i ddis it lIlA. 'TIhI iu t... rccoMll)ill 
pPVlI 134 si. ected mRNA wh ich I ran!; It ed it I uI ylepit Ide:; which were 
alightyIV mailIr thm tismi' of IlA, and poorly rt-cognized by mlhodies to 
lIlA. The recOMll illi~it clione; were iied ti dlon.iulrate that the gollS for 

1111A and for the lIIA-I ike pruiteI ll' ilder teloLalI conro l duing seeud 
development. Cv. Pluto I I I , which has no dl.tectalle PIlA,also has greatly 
reduced level; f nlRNAfor PIIA. Ilowever, the gile for the PllA-like protein 
encoded by pPVIl 14 i; expressed to tilesame degree iii tei cv. Greensleeves 
and Pinto Ill. I .[A' 

See also 0001 

O I Breed I nig, So I er t Ion and Germpl Iasm 

1311 
23902 AIDAIS, M.. 1972. Oilt quest for quality in the field bean. I 

Miller, M. , ed. Nut r it Iona I Imprvement of Food legumes by lreeding, 
Rome, Italv , 1)7 . 1r c e i s f, :nVmposluIi. New York,1 a Protein 
Advisory (;r l t he UnILted Nat, loll Sy:t em. pp. 143-149. ]:ng]. , Il 

Refs. , II lus. 

lhascolis viulL ari!,. ';mt lireudiin . Protelis. Protein ciiitnt . Amino aclds. 
Nut rl t lve' value. [' ;A. 

F~romll the( s;tandp,,in I (1 hllhlll Ilt( ,(] i h ll(- os;t orlget, pro dry)l(ble to[Iq bejIlls
 

are tit' ie l'us!, It y )! i 1 rov I i I, t ' ir vii (I iig abli I it y Ic r ss 1 roi d 
geog r ll Ii'(ite ' rg Iil:; and Iiipriv ing the 1i,1 I lue of ;tedt lu,gl Iva the 1t' 
lriitt'i. Cou'erniug iltusu 2 blret'llig nas l t'lcs , tiles:trategy that ;;lould lie 
;ohpt d t ac;'hieve bloth yield miud quillitv (cmuld be s ili;malized lii 3 major 
aIspet ,;: (I) SVIuVV t li' high li)ltc'iiI levil S; (12) aim lot:20-27 iplrteili 

couit e t ; mid (3) ill tLhi; Ias I ;rangie of 1i rot ' i I, coiic iltriLt oln trle 
yi,' I uIla amw TheseI c t I1on t el ild f-r I It%, (,-- t a liing iii' 0 i( s) . 

expectat iii Is that llgier levcli; of yield and quality ciuld Ie' ail evud 
witlh less di th 11ltv thl bv ally altern tiv e I;traIegy. (c 'IT] 

242147 ,lIIEAS S. , V. 1984. de 'ioune !;'grgaint os. (SelectionSe lctiln hIbla 
of .;egtrculnting pi l;hitiuls). Ill untr) tic' lnvustigacionus Agr'colIas de 

']I Baj To. h-fixico. rrogratii dt' 'ri 1 . 0tL Anunal Ilt!Inve;t lgacitn,rme del 
Grulo Interdliscplin;irto d' Frijol 1951. h'ixlcuo, Sec'rutaria de Agrieul
turi y Ruec'urs,s lll(1riuii ucos. In;;t ttilto NacIiool Iov linvest igiclones 
Agr'col:i;. pp.15-I8. Spa;;. 
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Phaseolus v . Cermplasm. Selection. Yields. Resistance. 
Cal letotrichum lindemuthianum. Mexico.
 

Results are presented 
 of tile selection of segregating populations during1983 carried out with 805 F plants from crosses made 
took 

since 1979. Plantingplace in Tepatitlain (Rexico) to select plants in advanced generationsthat showed good characteristics of growth habit, tolerance to diseases,light-colored grain, and good yield. Only 140 F plants were selected withresistance to Colletotrichum lindemuthianum. [CIRT] 

02 1315268 AIN'ONI7 US, S.; IIAGE)ORN, D.J. 1379. New sources of resistanceto Pseudomonas Ins crinjae aseolus vulgarls. Bean Improvement
Cooperat ive. Annua I Rport 22:89-90. EngI.
 

Phaseolus vulgarls. seudomonas s.V USA.
. Cultivars. Resistance. 


A brief report on new of
source,; resistance to Pseudomonas syringebeans is presented. Since the release of var. WIs ISR 130 In 1977, 
in 

5additional sources of resistance have been identified: PI 313234,313390, and P1 313416, wlth a very high level of resistance, and PI 
PI 

313297
and P11I 313404 with moderate resistance. Studies are underway to determinethe Inheritance of resistance and the allelic relationships among tiledifferent sources. [CIA'] 

244101 AVAiOS Q., LOZANO 0314F.; V., C.. 1976. Comportamiento de 93 cultivares
dc frijoles onarillos al ataque Iel gusano picador ElasmopalpusI tb'nosellu ; Zel er. (P)erformance of 93 yellow-seeded bean cuitivars whenat tacked by the lesser corn stalk borer E lasmopalpus linosellts).
Avancey en Investigac 6in6(7-8):9-12. Span. 

P1'';e~,s vulgari;. Culltvars. Flasmopa1pus lignosellus. Resistance. Plant 
breed I i . te ru. 

Ninety-three. 'low-seededbeai var. were evalusated at los l'ohres, Peru,for their resist ance to the lesser corn ;talk borer ElasmopalpusIlgnosveI Is. Each bean var. was divided into 2 groups (treated andnontre;,ted) to ohjcc; lvelv difierentiate the dierage caused by this insecton the diferent kar. For the treated var., aldrin (0.3%) was appliedtwice, 9 I6aod days after plantlng, allowing easy detection of thetolerant vai . in each gloup. The parameters ,-valuated were ofZ damagedplants, ;. o larv II population, and tn, of damaged plants/larva of F.

I IptoseLl s . CIAT]
 

22 102 AYi.ESW RTI , J .4. ; TU, I.C.; BUZ , I . 1983.EIl,. . Sanilac BC6-Are whitebeatn br.eding I ine. fortScience 18(l):115. Engl 8. , Refs. [ResearchSta tion, A ricuiture Ca;da, larrow, Ontario, Canada NOR iGO] 

Ihaseolus v. lai . Plat breedig. Cultivars. Resistance. Colletotrichumlindernithium. Bfeant common mosaic virus. Canada. 

Sanl !ac iC6-Are has the iorticultural characteristics of its recurrent 
parent S.-anl Iac. .ike Salilac, It Is resistant to alpha, beta, andraces of Colletot richun I hlndmutlhianu gamma

and BCMV race I. Ilowever, ir is 
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unique in that it Is resistant to the delta and lambda races of C.
 

lindemuthlanum and BCMV race 15. A description is given of its origin.
 

(CIAT]
 

0316
 
23352 BAGGET, J.R.; FRAZIER, W.A.; VARSEVELD, C.W. 1984. Oregon Trail green
 

bean. IlortScIence 19(l):134. Engl., 5 Refs., Tllus. [Oregon State Univ.,
 
Dept. of Horticulture, Corvallis, OR 97331, USA]
 

Phaseolus vulgaris. Snap beans. Cultivars. Bean common mosaic virus. 

Resistance. USA. 

Oregon Trail is a determinate bush bean cv., typ. ally 0.4-0.5 m tall. It 
matures about 75 (lays after early May planting in western Oregon (USA). Pod 
color Is medium-dark green, similar to that of Blue Lake. Quality of the 
carried and frozen products has been quite aceptable In panel tests over 
several seasons. Seeds are green when immature and white when mature-dry; 
dry seed count is approx. 2450/kg. Oregon Trail Is resistant to BCMV-type 
strain and New York 15 (IA) straiir-aid has intermediate resistance to halo 
blight. It Is recommended prima:ily for home gardens but may be useful 
also for processing or fresh market. A description of its origin is 
Included. [CIATI
 

0317 
2520(1 BEVERSI)ORF, W.D1. 1994. OAC Rico field bean. Canadian Journal of 

Plant Science 64(3) :753-755. Engl. , Sum. Engl ., Fr. [Crop Science Dept., 
Univ. of Cuelph, Guclph, Ontario NIG 2WI, Canada] 

Phaseolus vulgaris. Cultivars. Dwarf beans. Colletotrichum lindemuthlanum. 
Ilean common mosaic virus. Resistance. Yields. Canada. 

OAC Rico, a field bean cv. resistant to anthracnose (Colletotrichum 
llndemuhanum) similar in agronomic performance to E.x Rico 23; was 
developed by the Crop Science Dept., U. of Guelph (Canada). OAC Rico 
carries the Are gene that confers resistance to alpha, beta, delta, 
epsilon, gamimia, and lambda races of inthracnose. (AS] 

0318 
25201 BEVFRSI)ORF, W.P.; BUZZEI., R. I. 1984. OAC Seaforth field bean. 

Canadian Journal of Plait Science 64(3):757-758. Engl., Sum. Engl., Fr. 
[Crop Science Dept., Univ. of Guelph, Guelph, Ontario NIG 2W1, Canada] 

Phaseoluis vulgarls. (:ultiv:rs. Dwarf beans. Col letotrlchum lindemuthianum. 
Bean common mosalc virus. Resistance. Yields. Canada. 

OAC Seaforth, a field bean cv. resistant to antlracnose (CoIlletotrichum 
lindemuthianum) similar in agronomic performance to Seafarer, was develop.!d 
cooperatively by Agriculture Canada Research Station, Harrow, and tire Crop 
Science Dept., U. of Guelph (Canada). OAC Seaforth carries tire Are gene 
that confers resistance to alpha, beta, gamma, delta, epsilon, and lambda 
races of anthracnose. [AS] 
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15464 BURKE, D.W. 1980. Release of five new dry bean cultivars. Bean 

Improvement Cooperative. Annual Report 23:68-69. Engl. 

Phaseolus v~ilgaris. Cultivars. Fusarlum solani phaseoll. Bean common mosaic 
virus. Resistance. USA. 
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A brief report is presented of tile release of 5 arly maluring, short-vine,
multiple disea:-e resistant hi-1n cv. : NI:-4 1 and N1"'-59O (re;istont
preval ent strains of BCMVand to 

to 
FIsi rlIm) , NW-59 and NP-6,i (resistant toFlsarium and to prevalent type and NY-15 strainw ,f ;CIV) , and NI'-395

(resistallt to curly top virus lnld all Ilown prLva'LIlt Stl'inillS (I" BCV). 
CIAT] 

.18111 
 CAFATI K. , C. I (82 . lorotos: V'ari edalldl, ; 'ecolnundiidas. (leans: 
ru colmendI(I viii Iet ies). I livest Iga c i tP0in PO I-(,so Ag'ropvcU;ll 1,O 1a
Platin1a (Chi( e) no. 13: 1(-17. Span. , IIll.;. 

Phlaseolis vllj'jir . Cu It ivoIr;. Iliant anat orly .
1 I'lant gco, iv 11ant ing.ira .
 

I1nIC fIg. 
 .lll':1 t foil . 1'ef; i S t t1illci . 11;111 C01)1110oll mosl I C vii I1:;. te n 1owvol 
slOsiltc vi rns. R cuI.s . S'LI Ct (on. Ch i IL. 

P Imt Iland seed chilI ateIi;t i((, 0l000s;, pIoduct ion ll'Ul plant Ing dotes,
seeding 1'01t o llid e,;, iont,(11to I(C''1 

1'001 ion iid BYMIV, adil cr)op cycle ore
 

giviin In ti Ilv 0o I ortI h I! n va,. Apo lo, BIanio-INIA, T6rtlho I1iana,Tlt6rtola-I NIA, cIno-INIA liltAr ki , i I1a-INIA, loil ldo!;-Alenmane:;, Arroz-3, 
Seawav , Negri,-Ari I , illrf Co- I N I ;A, vd1k Ioud . ATIand I 

()'12 1
:/280 c Pp1R1,1(, I. V. 1WAN1A, 1'. P .; MACEIDI, -. A. 1 083. Fu Ijao-vagen

.1arro F.l v, ror t it Ag 4 8(. (SIlopz; Poailo 1 (litr;" l'ilvor' to Ag /80). 
hoIrti cI l1 r t .1i ri 1(1): 1 . Port. 

i'ihas olus :ir , .1 Svj b il . Cuiltivari. RK.;istance. Ironvceo I)INphaC0IS .Tr iv,,i,, poI vr, m I7 ,B'azt 1. 

'IlV ('ligill, cl r;llrtc r stics, 1(s01 , and d;iptat1on of tile new11 h0h yielding
!0l1.11 bean cv. 510(1 t101 lavorito Ag /8' ilt briefly descrIlbid. Ihis cv. Is 
les sto I' (o', lt1t to r r liso al1o Er'vop 9o lm N t1I. IC IATI] 

2.'2/, 5 17AS 1 I NV/STIC1A0II,{IC Al IC iA,{5 )l.ASF): IN1. 1NXICFS.ACRRIP;RAOG 1CA. A DE
P HI A.I. 1(8/,. 1111 (O e Anui l (it l Invest igi Into d l ,rupo Interdiscipl 
n:,l, dIe, rrjo I 5( . ( 983 Annual e<Le:' Report of the ul tiL (1scIpl iliri , l, Ill l ',Team) . co , '"retar a 1de Agr l1l tIlto v Recursos li
dr-ll I fco;. Int I tito N iota I dc- ltvL'ot lgac Ionus Agrfcolas. 200p . Span. 
Sil. Spln. 

lhll (,0 0 vu'1fl,_ . Intercrotpping. rIavs .Z/a I'ant breeding. W'eeditg.

l"Crtil1 iZ l;. I'nIt(tOoloy . MLXico.
 

1 0l1 ,lt; ;rl't' elClteId Of Il il tsearch work oil 1100115 grtown alone andit

a1ssociation11 with 110lke crritd 
 (lilt during tIll spr tlng-summer cycle of 1983
iIt t(1 I.O1 Altos lie .liSO1 1 lt I, field, C titro de 1livesti galclol1es 

Agricol.; di El B;,jjO (aol ifco, Mlexico). lHo resealrch work on beans in
Mti0llol lIt ' 0. l 'iillltllI 'tt- 1 (il getit 1Ct Ioil , wee'd conI ', , ut lolo y, , 1)1lilt atiI I ogy. (evv;I ua~tiI l onot Interimz
t111o1a Itiinu seir '0 , l 

h ill 1110 0; (1i mprove.ementl , fert i1 iza

idt] p0ll1t i1 rtvsoIll''!;. Peooclrcl'h work oi 1 oi;f ald beans
 
I If f0(i1 il ilu wl;
i1 ... dllmi I' ll i the ,t reo ll o! 1'01Lt' t I I ilp rove lenL ,
fert I I tzat ion, ald n'toLloI ot . IIn iv 1dua I papers itie Iecorded in th is
pul I l t ioll under tile fol lowing coilecutlv no. : 0(03, (()0dl, 0006, 0(51,0110ff, 0083, 01 11) , 01214, 0125, 0126, 01I.0, O14t, 0157, 0158, O1i2, )196,

017, (11)8, 01911, 0211 , (202, (281 , (1282, 0312, (0(48, 0349, 0354, 0355, 
0350, 0357. 1CI AT] 

121 



0323
 
20654 CENTRO DE INVESTIGACIONES FITOECOGENETICAS PAIRUMANI, BOL.IVIA. 1982. 

Seccl6n frijol. (Bean section). In , Informe de actlvidades 1982. 
Cochabamba. pp.13-14. Span. 

Phaseolus vulgarts. Cultivars. Germplasm. Plant Introductions., Resistance. 
Col letotrclium I indemuthi anum. Yields. Dwarf beans. Cl imbing beans. 
Selection. Bolivia.
 

Research activities in beans carried out by the Centro de lnvestigaclones 
Fitoecogeneticas Pal rumani, Bolivia, during 1982 are reported. Crosses 
were made to inccrporate resistance to Colletotrichum lindemuthiaium In 
high yielding, good quality, antliracoose-sosCeptit)le cv. (ermplasm intro
due-d frUM CIAT was evaluated at lPalruman I and Chapare with av. viehds of 
3.0 and 1.5 L/Ia, resp. Outstanding early hush cv. were TV-1, Pijao, 
Palrtimani 11-141, and Palrumani F1-27 (av. yield 2 tha) . Outstanding 
early ci Imbing cv. were PatromanI F1-132, F1-125, 11-142, and P1-72 (av. 
yield I .7 t /ha) . Outstanding late climbiog cv. were Pairumani F-I 122, 
CF-2 3, CF-39, and CF-i I (av. yIeld 2 t /ha) . Rliizobium collected from 7 
wild plant species Improved bean nodulation. Twenty-two demonstration 
plots were set ip )to promote heal cultivation. Basic seed of Palrumani 
FI-141, FI-27, FI-69, F1-125, and CF-3i), and 1CA-Tui was provided for 
multiplication. [CIATI 
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25339 CONWAY,.1.; TAYI.i)N, .1,1).; WAIKFY, ., ; INNES , N.I'. 1983.
 

I'liaseolus beart. In National Vegetalile Research Station. Annual Report
 
1983. WeIlesbiirne, FnglIand. p.56. Fogl.
 

Pliaseolus vulgarl s. CuIi t ivars. Resistance. l'selldomonas phaseol tcola, 
Co letotrichis I I1dUMntulianiUm. llint breed lng. Se I ect Ion. Y I is. 
Adaptatloll. lieao C'iT7:ilil mosi ai( virils. 'ilted Kingdom . 

Severa I high vI i ling, early maslturing progenit'.; were identified In a 
replicated pro)eny row tiial (if a wide range of : and F. naterLial from 
diverse crosses ailmedl iit birLeel log dyV, white-,eedei beanis with resistance 
to all known straills o Ill>\ aidil] t Pseuilomotlas phiaseoltcola. Ia another 
hreedillg p1t) r:gillr iarilil I l i d id coita in Are for, il s nit the gene 
res.lataotici to tilt 1.iiilidi rave o f CiOiIeLotrii hum Ii ldemutliianui and were 
fu II sNuseept 1i)1t t(i that ra'e,. IHowever, 1recd log Iltiesshowed 
con,;iderah le i'I s;uI n(i? a 1tIIhugh rot thl CiTIp ilete res istance normal ly 
cnofiOrreid l1V t ie Are gelic . Parental Ililies were resistant to iitier races of 
C. lundemuthlanlt and it i; thought that resistance of the breeding lines 
m11a;stem frorr thii fIortuiousi acimulIation of differint resistance genes
 
rom the various pailrents. JI'lant Breeding Al" tracts]
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25327 I)IAZ C., If.; F"ON(;.,.h.P.; SANCIIE Z, A. 1984. GCitra 89: nueva va

riedad de fi fjol para Cuba. ((;liira 89: a new bean variety for Cuba).
Clenclas do- lua Agricul tura no.19:121. Span., ! Ref. [Inst. de 
IIvest Igaac IozIes Foknilll e11tales eLn Agricl tora Tropical Alejandro de 
Iiu olit , liabana, Cuba] 

Ilhaseolol. vulais. Cultivari. Flowers. Pods. Yields. Spacing. Planting. 
Tiling. I'lant brcedi ,. Cuba. 

Selected from plants ,,f tan var. lamapa de Ilolgumn which differed from tite 
rest of put ion height, pod no./plant, and leaf color among otherthe Ip... lit 
trails, (;iiira So hsu an erect, itndeterminate var., with purple flowers, 
green pods with purple splashes ;at matirity, black seeds, and a lOl)-seed 
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wt. of 19-20 g. It takes 40-44 days to flowering and 100-103 days to
harvest. Nov. is the best ttlue to sow. Yields are in the region of 3 t/ha 
at 12% seed moisture. [Plant Breeding Abstracts) 
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15476 I)CI KSON, i. B(1OTTER, M.A. 197q. Release of 12 root rot tolerant 

snap bean its. Blean Iipjrovement Cooperative. Annual Report 22:102. 
l:Ijg I 

thlaseil us vulgalriF. Plant bireeding. Cult ivars. Selection. Resistance. 
Fusarlui. Pvthium tiltimui. ISA. 

A briel reptrt ii; ,Ir'sented tin the rele;se If 12 snap belan lines selected 
fo tIlk' i ctthr tI- lernt, o Fusarun lq). and Pvtihlumi ultimum: G767, G6708,
(6725, (6720i, Gi,5 1, ,int 06(16,O2 (green plods and white seed)-; G6716, C6717,
G6723, and ((',54 (gt'etin 10ils ;and off-iite seed); and G67514 and G6794 (wax 
pods and whit, :.Sttlv . I IAI] 
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23525 ENPRH'A bRAS I1I I A Il" i:SQUI.A Ai;OPEcIUAlRT,. 1985. lFeijao. (Beans).

In . Relt.tIlIo (ltent(flct, do Centro Nactitnal de Pesqulsa de
Arri;! e leijio itl8 .. Coitinilt-C((, Brtsil]. pp.128-196. Port., llits. 

]Ph;a ol- y 'l 1.;t, t I I;st'. ivtrslvuil t, ('lit I . Adapta t Ion. Seed ciha ract e rs.SelII teclnttit. litt'etiplng. (inVestitig. iti. Resistance. Drought.
Btaltn ttitliotn o i' h % Irlll; . Rlltt goi I (fell 1osaIl c vi rot. o(tll etotric hum
II nt.ieit t h itt. I. -1 -i1j 1 .r i s VOI a. Irimvces phiasn 0ol . Xanthomonas 

a)l tset I 1 • peit I n erlm. r-I . it; I I 

Retl It ; ireCeXtet ;ttC IV irta);ttetl d of research carried out by the Centro 
N; IiCiti I Ut 1'ittjt 1 i, i 1, t' e IF - lt , Gola a (GO, Iliaz 1 ), on beanb ted i1ng. A!,1tec" t !a il i Ill t germila i evaliti on for the selection and 
;iltp tu ion l i It i I cttll fi n !;, :echanivtt ed harvest, intercrjtoping, winter
 
cult itition, 
 d l' ht , lw I' levelst, and high exchingeable A] in the soil

.ir i0lliltti. Selct 
 ioil waS also (Ic ii tr preterred grain color, form, and 
;i::e , anid t ,r olra llc itt di ;etst ss (BWMV, BlNV, tinthracnoe, angular leaf
 

sttt, rit, and Iacturit,11 
 Igt) anid Isects (.mpoasca kraemeri). [CIAT] 
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2.4872 F R.11.R.5011, l)ll.11W). I e tecoudaco iti cult ivar de feijao Carioca 80 

pa r cuI tlv noi eS te itt tiit Init!e - Stft Ir 1985/8,). (Recommendations for
cultltaitlon of hetin (iil t ivir Cillioti 80 In western Catarina - 1985-86 
crop yea r) . Fli'iln6pol ta-SC, htlil I, lmires;i Cattriiiinse tie Pesquisa
Agropectutrl-i . oiinlcado T utnico no.t)l . 1 1lt. Port . , 6 Ref.., I llus. 
I Empritlti Cat tinill;, ti etPsqu is,! Agropecutrita, Cent ro de Pesquisa de
1i'qientIs Piioprfi l dv ;,, Ctxit Pos;tal 11 , Chaptuc6-SC, trasill 

Ph_i sitlll.a vily l,_ Is. (:ITIt %iI . Planut int roduct I(it. Seed cliaracters. 
A Ptiti t On. 'lit I Il;. Bra, i . 

Bean cv . Ctan Ititti1 ,l, ihrIved frtt tilt crit;ti Caroca X Corte 11 49-242, was
dt'v'i(lIt'd by l tI attitute Agrtntllco (it Ctatplints (Bra II). lntroduced
 
Into Sallti Catatiltn 
 l 81 It was evtluated In 5 different regions for
itst agrontmfc, motrphological and sainttitry claracterlstlcs. A description
Is given (i11 Its mlin characteristis, adletuate forzones cultivation,
yle ls, alntd ret LctIon to the most Important diseases occurring in the 
regfton. :CIA'TJ 
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21151 FLOOR, E. 1983. Investigat ioms on drought-resistance of beans 

developed by the G;rain legume Project . Phascolis Beans Newsletter for 
Eastern Africa no. 1:8-9. EnFi . t;rain Legume Project , Nat ional 
Horticultural Research Stat Ion, 1.O. Box 220, Thika, Kenval 

Phaseolus vul gar Ls. ('oltIvairs. Select hi. Pesistance. liroughit. )lant 
breeding. Rtenva. 

A select ion Ii dr uoght-t olIvra it , .I 1 va r. has b,Uee-cently 11i t ated bv 
the GrainILegune Project at the Nttiinal inntd Farming Resea rch Station 
(Kutuman i , .I).)en Flxpt. cotis Isted Or yield trials In tie semiarid astern 
Province and a trihl utider sprfiiler irrigation fin lihika, plnoted at the 
end of the ra Iti season . Sonic If thit va:r. test ed have al ready boon 
released with (;1.'-1004 (,hwe;z iji type) IctItig reicom:ended for dry 'areas. 
lCIATI
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25355 FUILlER, P.A. ; COYNE , 1).1.; STFAI)NAN, .I.. 19F4 . Inheritance of
 

resistance to white mold di.ie;aSe it ;IdlIallel cross of dry beans. Crop
 
Science 24 (5):929-933. Ingl . , Sum. EngI. , 19 Refs. , I his. Pioneer
 
Ili-Bred Int . , Il(., Biox :67, N: olteon, Off43545, USA]
 

Phiaseolus i u i i I!;. IiihiI t alce. iesi st ;ticct.Whet ;ui itia sc Ierot iorum.
 
Cult ivairs. lros!;rt -dei . ISA.
 

The parent!; t I
) 
F pop l.t iftin I om nonreciplrical ilil I Iof 6 lities Of 

Phasuilus vilgir i.Z were eval iitel fir t e ;I s tili t! Lo S c I el'tit i t 

sclerot forum iin the :l -eiiiIIiSue tol I iil (S:(tts;lutI , NVetbraska, I'SA). 
Wltlitn each cmtviron:tent , t ie geliot vp I icma s:quares were hlighlv siltnit Ieant 
and accouinted fort 74 iii 7f,' t t he t ota vir Ilt io1i 111 the reettlise itnd 

gefi vL;itI;It Ivetleid tie 
effects were highly sIgnIt int, aicioint lng f o 80 ind94,. of tht genotypic 
variat Ion in tile g nl 11itiiijliII, - ztsp was 

field, re!sp. Part iotitig the tiplt i itln that line 

hoiic 1 li I i ,;ei vseve r itn greater
 
In the greenhouse than in tht field , blitlither the tinvirnnctit x IybrIid,
 

ent Iiiio- were R/ltt wis
 

I 


nt tihe etiwIVi-trn x, ntit (dt: i gn, i i} Resi stallce 
quantitatively Inh rited and due pltr-a ilv to ;iddit Ire gene act ioll. It is 
concluded thlt reull relit selec ti iti slhoi Id lI to liiprovtmen tead i n1
 

resi statce. [AS
 

19091 CAR(IA, R.M. ; 1IAZ C., If.; 1IVIVARIV, V.F.; LEW. ., ,.P . 1982.
 
;(iIra12: tmieva vartida de irjol para Cuba. (uI ra 12: a new bean
 
variety for Cuba). Ciencias; Agricuil tura (Cula) 13:123. Spin.
It, ;it 


Phaseolus vulrarr. (o I Ivais. Yie Ids. ,lirat iorlti. Seed choracter;. Cuba. 

The Oi' ;Jlidld chiirultertI;t ics o bean vart. (;:1ira 12 for Culi are briefl 
described. ';t-. ihu.'i!elect,,id from among geriplas: frimIiru. ' i; different 
couIt ries. ItIldIvidillI plits were seictud f rim l)r1uzhvii for single-row 
plantt lug,:from which line 12 w;i, scelected to ui;inlti the liloek-sedci, 
indeterm natt (;Ai1ra,with y I. h' a, ?.0-.o t/ha (14,?NC). [ClIATI 

24881 (;ARI:IA B., C iM. 1985. litetiiccln getitilIp x ambl,nte en eI frf-
Jol tn in (Ihiasellhits VulIgal s I..). ((;e tyiVpe X eivi niuliment hIt er;ct 1ot1 
In belians) . Tes s Mag .Sc . Ch;ip iuge , M&6 ICO Coi gi0 (i,Pi;tgradualuis. 
')p. Span., Stum.Spatn., 57 Rvefs., ilis;. 
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Piaseolus vulgarls. (,etnotypes. Adaptat ion. Coltivars. Relay crops. Plant-
Lng. Timing. Se-lection. tIelds. Central America. Colombia. 

Twenty-seven bean cv. from Central America (native and selected) anti from
Colombia (selecteidl were evaluat- d in 15 environments (7 in Central America 
and 8 Ill Colombia) during 2 periods (t the year alnidunder 2 cultivation 
systems (monicroi and eilay cropped with maize). Objectives were to study
cv. adaptahilit ani .talbiitV, deffine the influence of planting time and 
,;ystems onI Cv. eva 1it.ion aind select Itn, deterrioe the most adequate 
toy ironrieilt t eva It;i - anid make ;e lect ions among early-maturing genera
tinns, Idetit i Y tile coMbinat tions (systms/t imes/Iocat itons) that ensure 
stab II ty, ;id (let errmine the posIt ion occupied by group, and cv. in tile 
localititi. hata in days t I, flowering, physiologIcal maturity, no. of 
plant s ha rv e;td , and Vie Id were cl ect ed . The environments of Ahbachapain
(Central A:erica) atod "e.strepo (Colombia), during tile 1st plant lfg season 
at ill montoc lt ore, apparentlv tilt best to select and evaliate bean lines 
Ill gelct,rItItis. elatiig t imIes nid svsteMs for conditions under
whi clh thli:; studV W's c oIducteid did not. influence 'viehis toir adaptability and
St abfitv cv. cv.t benil Nativi hald better stability and improved cv. 
better adaptabilitv. iThegrioup of cv. selected ill Colombia was the most 
outstanding and var. liesarrural l, Centa Izale, BAT 1215, BAT 41, and BAT 

1',14 occupied li places; Centa Izalco and BAT 1:115 gave a1 better responseto all enviltlicent s. The methodology used at CIAT for the ,;election anti 
eva luat ion it I nes I correct , but It is icessatry to make certain 
nodificatitons, 1.;iiinlv in th' Select io for growth habit, maturity, and 
planting systec,, as well as ii tither environments. [AS (extract)-CIAT] 

0333 
2(381 (;ARCIA X., .I.C. 1972. Evaluactrn de la resistencia de frfjol ha-. 

cia li conichuela Fli lachna Varivestis Buls. ((oleoptera:Coccineldae). 
[Evatltat ion of bein resistante to the Mexicant biean beetle Epilachna
virivestis Muls. (iitepturi:ticcinelilac)]. Tesis Mag.Sc. Chapingo, 
M6xfco, (olegto dt Postgraduados. Escuela Nacional de Agricultura. 60 

p.
Spall., Sun:. Spat. , Ill Refs. I illus., 

Illoisetoli; vill rri . ('ultivars. t;er"iplasm. Resistance. Epilachna varivestis. 

An exhit . w I rie' ,llt to search fir soIrces of ben resistance to the 
can- ill lee t It ( 1,liichnfi varivestis) and to determine the factors
 

I ,i tthese res isttlrce mechtanisms. Il fiel and greenhouse

tril, ii ivar. wire evallttet, 
 ituring the prel iminary phase of research,
 
I ''II, . t. e lected1. Irials were out some these
carried with of selected
 
Vii. I, '! :.ervv h lib 
 .viir iii Itl larvae of E. varivestis feeding on them.
I trvit ,were f,,ititl to not be algoi ficat ively attracted by any of the var.
 
includd; ijut( id, !,if'ilf icativt differences were found In tile amount 
 of 
I , l !,11"! i , i onl This'l l Inild ited that (tnce F. varivestis larvae

;titu ti t, l'ert .tiniulated toi contttue feediung; this indicates
loId Itey 


tI i i' -.' n, ,I k ;t 
 i liit Ilug actor in platin s showing ;t more severe 
,ittict. ( lit , ol t'l i triil where thi it(,. Of larvae was Increased to 20,
 
it it it, W;j itt !;tatis;t icals 1v Igni fIcat Lye for any of tile var.
 
v.'iI I:, -1t t t lai - i' t rite leaf
t-11 V ItIl ttf lce consumed. Trials oil eating 
r'. 'rIt " .lll Ind uip I If rt LIc¢ tUinde Ifield tions certain var.tond showed are 

I ret!I l I% . rivis.t Is andi i I other4 are not; trials oni preference and 
Irt. uov ip!;t it inin tcages under field conditions indicated 

tt-t iii I i ti tiih :!1 ot atttrtcI tl to oviposit. (If tile 16 var. 
lli Isl, t td , r;it-d is suscitLiblie, I as reils;tant, and the rest as 

t ltIllllt . .t wts ,tilt lud d that this tesistance was due to tile antiblosis 
r:,( l ,, r. !A! (e.t r ict )-CI AT] 
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toRN 1).,I.; 1 Ri iean19213 Il1iAE , J RAN L,R. t. f ilss. (lllW,) 416bush 

lrq)f, c ,- I
1)re edi rig I ! 11., . Ifea [i o It, 11t Co(opt,rit t v .'i. , im a ii ReI(,rIt 2 3: I ?5- 126. 

Eng Il. 

I'lase In-, 'I)'i ( t i ,I: . .l:_!_;;iI SO pi! ', o) I !. Pv thItIum.ho y s. I I i-i ( lani 

RI 'i liti t l mI . t 
1 

i 1w t'c itu0 1 C cIc i t.I 'A!tt ( i 1, rt P I . St t 

i iript lA (, ion , ''iti th t i itt it I Ict.et I I t ct, o f thh bush toi l 
1 c d i lig I I:tt ii ''.- PT t -i i id -i 1 v Itt't 1i . i1) btit d i atlfp i1,t;'tt . It 

11 I ,l ' th illlnfow., . h i I l .",'. . ) I !I ) c , ] l; li l !;()I ':]. tt~) i Ph 

,lpp.,.and RI'hI;',LtI 11id i;la ,:,v.V 'I 111, :-111d I9/8
f . Vi V- ZIJ tt U iat-1 1977 werec 

;i(co,p:!, wi )h h., If if, It,, v ( , ,. 1C I AT ]10);0( 1, I ,d 1, ': I lit- , : ,p I-rl 8 

V 11.1. , I.;.. , ( I litituolta1".1, NA.Tlit , Nt.; I 7, 1'1'1t,.if211 11i.il 

it ' i -.it I Isli t iv r I eA c. 

>_,._t~ - gl Pc,'il'ln_)_i': !i . Cullt ir .- l i,d.,171onas .'v,_vrf I St'; l('tcc&.,,ion. st ance. 

, i;l It ilt,. I .:'. lt l((' 

I i tr . A c li and d::l lt i I'v, . ,n Ill d('lts.'nt l'tittnd 2 tt Id r 
L


1i II I 1.i ; to a 
-,t~ t,~'(t '1)% Psc _*1Y "lh',s t no'w sniap beat't 

: .' it I li)+twit t t t tie ba(t '] l 'o'n 
c!.i,111 dor_,_on-tr + ; IIIific 

i 1i( !:x " ,' 11 '11.!t -1 Ils i !', 17 Wi]ill.'' ,i )Tn,'t V i ( W O: and ;'(lsIin 
i:] . Ind :I-, littvildtd r 1!; p.1r nlit I1 111"It c rI ;i I s, Ill e'di li1,t1( I of 


I I -i I,I I' A 1 1 liltill , , i r. .111, Illir o)rli.'jil inc luded.
 

] ' t' llc c 1)re( 
11- (1i th'-, Is also 


[c I I
 

. 

A I\o kN, 1) P Re Ica, P'hii;scosI I15 * I ) . . I'.;] P., . 1 +;11 o t) m-w, I vu I.gari s
 

I vc! I I1117
yporr: rc'st: t. , .I (, '-ia ,rowi I (P-;vt'll tOllas .q lifl a .', i!;toit ;I1 ,,p(t ; .r 

fIt..itItivpro~vv,(n t I,.)l.t v.,. AtI11110 IP~L-11"'t mr,'ng I5 

iv -., I I' ,tI:. f st a lice,. S V~ Ih] :il' lw L IiL iL, (; "tn K,(,!, P ; ;t ud o n~l' 1j11ti iv llt 

I *i0 1ng f l l ;. SA. 
. 

A (Ih. ( rI p , o: t tI'. i I it . id: Ff cIl(t I tI)-t o I:, I 'choII(tI. I.i t i c e i 
, li!] , I l; ,i'd l hI~ ci I ;P's,, do~:(n:a, I . I,'i . (',; i . (BlSR) 28 ars, I I e( 

1.vtt;I 1',t .1 vd.(I >, 1 brt'v :.'IS p' I t ,Ii, jilt(, fIc) it 1 1 1)a lny p r() rams They 
d I If('TI.4 t1,1 V i,. . i-I not (lit ' ,t,, I i ii:t, ;ilt t , P . .v r'f_HI,;tL-, spec I I Iy 
iI) th11 '~ ll ltli'a ".'htIFt.1!tof' I Li II ,i ] inI ll1 ilti(,11both gi ;1111.; an~d Polk 

I " I' I I ' ! ioill;, 11,;,t( 1)s;lirwe'd c.. i' '- ; I ;-A- I andl~ I L o (I; hliy l il IinoL r 

I c 1t t' , 1t .llq,.1 tht , I l:i s . 1I '. (.I 'I ! 

.

15')4 S1 1t , IPANI) .. Ii t-of it uw Ilh ,'(l , voIl1A 1. 1.I1 , P, l14i vaii],z u ,i Igar I 

1.):r 1- I(o # !(( i v l, ro t (I I ,l t .l-. i t.lt ! ' ; I ou I m'nlplIcxlilnr 

lII -: cn ,,1 i ,I VIS ng I.)rI,vt, 1 .)o11v t.. Am m a. ).1 t . lI 

i v11 . iv.,li po ;i!;t lisa iutI'hla!v.ol; .1_r-iC'ult . I,. - so lml I pha~en II. 

The .I ( hat'I( t s/t[I't- i i r('l-mt hll tv roL ti. 'iie(,' )i tl (-t'I t! l(( it, beau;ll root I S 
.

c ll)l, 1.: I u~it lum !;, I t -); Pv t th iit ;fill]Rhizocrtonla,, .; I . ¢p ,t Ii , -;Ill 
,) a hi: l Id s'Olallli'*) 41 1; t' l' l h r rl .l. 1'(,K mal ter'ial] wa cil. ;V(l~ 

) 


It-; p};11ll1t;t] ll] oo) bf!)co-(d . .Ill IIPA' mraitcl i;I 111 ll inlg Ca'IIHH:lcl a~;ted IV 
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yields for 1Q77 and 1978 were 3070 kg/ha for Wis. (RiR) 46 with resistance,
compared with .1153 kg/ha fill- the sliscept ible cieck. [CIAll 

033824873 iiOOVE.R, F.F. I 9h12. Reglat iol of fruit set of Pihasuolus vro;ses by
pol len Source and nlIv I I ol'lelit . Ph.D. Thesi s. MilmnveFlp Ii, Ulniversity of
Minnesota. 1241 . Fngl . ;uii. hiLI., I ) Ruts., Illus. 

-haseolus vu s.I l'is o I [I; cocr i n llt;. Ilybrid iz nlig . CI.ssbreediig. 
lTull njat i on. iSA. 

Irellabort ion te d d"'.'j. I: to f il,tsC I, COC. Xlt; illtoS I. Vtllyj;IrlS (ITC . PV)Wt.' C017111111't-d With 1101'-11i 1 {~' l I~~~u-d P. 

I uonpared wi 1 IT eI ll , the 


d,01- . n v f cot-c'illells (P(C). 
PC x PV ;Ihowed: (1)I Iow.r(2) rvtduced pod Inth1, (1) .11 Ihi,. p"o~d I ll) 

sced divelIl plelt ,t It : It(, Wl m-tetd/pod rat io, (4) 
sl ower elli-bryo tiv l 1p11:01t , I d (t)) j11lVli,"l '-v llI . l IlIIf I(uIendos;perin.l,1, a11011l[!; Of[ 7u'd[ ill I'ibos;idt' ;litd dHl-idro;t-;t it ribosid!e aind relat ivelyv
loJw amlowl:, AA A te O l li(] M t\ il - P(C ,It'( fed cilbl",'O ;ll jlll(' forK t tonls 
t h e s e. ec o ml p l l lli k~ i l l I l o llld t ' l' b l- v o d e l o p mc nlmbuli, ] i l aI nIc et s O f ] A\A aln d A B A~" fil 

IC x PV em i.vo ' I lictl i fii i'-u t ll llll i lflic l ;lylabor ion. Pl ant Bfreedlng 
Abstrol ti 

ll Ii 

2 151 I IIII Ill S I If IPS ACfl;l i, )lll.l:lSI 11 IW,\, lA. N 71.( fit;Ill:,) . Ilit . . . R;iplport Aiim i. 11)7 1. 
ifa riruts.

Piibonal~ . l. 1- F r., Ml us. 

,111 tr is. i % IYi. l,Phaistolus (jiltivzts. il; ; . lf;. \daipllt fo . Techlology
t', ,i i i (, . tn 'illd;li. 

list , Nll Chtirf!m1111 L,i i S llt-itj t41 ,- he ilj v.11-. evaIlj;ltud during tieallld .'lld !;tIS}OWl; OfI "ll*'1 1still 1R1III i, i PWillldi. Vijta tivtv c cle, v.' eid;:/plot,
 
adlll lht lt't i ll'ie ill, llld(!. 1l-:11 'i l. fllllm:ai iitercropped evu rty 5 plots
W1.1 Iie;d ;p; i lflj i,P . A llo. Ill %;ir. .1 iig tllei I l. .17 (. 1060 kg/ia) ,lt , 11i if u li V hi. hl %;llsnepthi lbl CI :Which il toI vial :.ulia e1e. [(C1AT 

"I !,l I EN1319 I9;S1I'I D S IPS ~if'sAc;PlNj I Ql 'ES 1)I' hI 'IVIA. IQ6f). X lt Ipi lcat Ions 
d I, ii I I1: I01rf C. nIuIitij 1lilt I IllnI R llap rt Aijlul 1966.HllO*)lii. p~p.l..7-1.8 1) 1. 5 FI . 

l'jlzl;eo lu.l vlllg;lrIi. Yi,'..Id,. tni. f.ifing.lI lm i I Adlpt:ilt lon. Plant Istroduc-
O1.,. .fi''hlll or'". ' I Il'i t i On . Pwl. llk . 

ll;i !ilIive r ?0 11.111t d I l , i l I lipI icitifon during the :1 sea;sons of 
i W, ini Riifullmlf, Ilinld . ii h f l I , d f Ie ren t crtolls are tabulated.

ililill yi.l, were I ;.. i I 11;ll/h1;i- di' ii tile 2 il.ileOas n i, resp. Earlydriliglht pred l 1, Ilit, Il, I I '. . l: dil'ing tilt, 2nd !,eiSoll. Tile yields of 
vllrilll i ll VII. plt III 

r
ill Oct . I I alll dlrch IjI96 i l eI9(1I included;

.li;.i r,i gnlld he t ll .'. I I ldll 7P',- I.,7 k(/ iil , resp., llldy'tldillf vaiir. t I m 111 N'l:.'i 
tile highest'ul l al[illi l" . n-e p. E.] eVeri beatn vair. wee 

eva lliatuld ill l'ipIlLIt iv\ I r ; i OfI t e itWll'l ldjeu1e oI 1.t"e t io1s from Soutth
A.t r I la, lgliil.di, ;ilil( Bcgi I 1 , with y ,IdvIij thait ranldli betweun 1215-1790
k'g/Ila,. 'Ie illilflhc!t 2,' ldin %,;ilt . wii.I virai,-lahoro with 1791 kg/hia. [Id AT] 

23325 I.SIlT DlP SCI ,1:1:1: A)I;IlNillIlll'lS I)11 RWANDA. 1963. Cil tures
vivrierus: halrilIot . (lod crlps: 1ieains) . In . Rapport Annuiel 
1964. R illoill, pp. 

1 
I4-15I. Fr. 
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Phaseolus vulgaris. Plant Introductions,. Cermplasm. Cultivars. Cultivation. 
Rwanda.
 

A list is presented on bean Int roduct ions, var. collection and multiplica
tion In Rubona, Rwanda, during 1964. IData Included are locality, area 
planted to beans, planting time and spacing, harvest tine, wt. of harvested 
beans, yields, and observations on yellow-seeded and red-seeded bean types, 
Kicaro types (locally preferred), and var. Wulma, Bataaf, Mixed Mexico, 
Cuarentino, and Bayo. This !ast var. is tile most widespread in rural areas 
because of Its high yields. [CIAT] 

0342 
24190 INSTITIT' NATIONAl. POUR IETII)I ACRONOMIQUFI DU CONGO BEIGE. 1960. 

liaricots. (Bieans). In Rapport Annuel 1960. Zaire, Station de 
Mulungu. pp.89-96. Fr. 

Phaseolus vulgaris. Germplasm. Plant Introductions. Selection. Cultivars. 
Adaptation. ilybridizing. Zaire. 

Information is presented on collection, var. selection, and comparative 
bean trials at Mulungn Station, Zaire, during 1960. Fifteen var. from 
southern Kivu and Rwanda were Introduce(. )isease resistance is a priority 
criterion in selection, and stable vields are considered more important 
than Increased av. yield. 'The most outstanding selections are those 
presenting higher vields without fungicide application (A), followed by 
those with higher yields with fungicide application (B). Crosses will be 
made between A and B selection.i. In comparative trials, only S.;. 44 
(black) showed acceptable performance under unfavorable conditions 
(Melanagromyza rhaseoli and rust) and was tihe most outstanding when tim 
fungicide zineh was applied. A total of 185 pedigree Iines were kept. 
Successful interspecific hybridization resulted only when the female parent 
was l'haseolus vulgaris. The best genetic sources are black var., but these 
are rejected by consumers. It Is recommended to anticipate tle selection 
of sources in the hybridization program to reduce (rop areas. ICIATI 

0343 
24175 INSTITUT NATIONAlOl I.POR DU Ii LGE. 1946.'ETUDE AG;ONOM 1QUE- CONGO 

Ilaricots. (leans) . In . Rapport Annuel 1946. Zaire, Station de 
0Mulungu. pp.10 8 

-11 . Fr. 

Phaseolus vul.paris. Germplasm. Cultivars. Phaseolus Iunatts. Phaseolus 
coccineus. Dwarf beans. Climbing beans. Zaire. 

A list is presented of tile Phaseolus vulgarls (213), P. lu atus (38), P. 
coccineus (12), and P. angularis (2) var. conlorming the collection ol 245 
Phascolus var. at Mulngil Stat ion, Zaire, In 1946. The list of bush 
var.-all of them attacked by rust antd antbratcnose-and tie list of climbing 
var. are included. Plans for 1947 included some cultutal trials with bush 
bean var. at different exptI. centers of MnlunItu; thuese vat. were already 
in seed multiplicatton plots. [CIATJ 

0344
 
24174 INSTITUT NATIONAL t1111H .'ETUI)E AGRONOMIQUE DU CONGO IIE1.GE. 1945. 

tlaricots. (Beans). In Rapport Annuel 1945. Bruxelles. 

v.63,pp.80-82,147. Fr.
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Phaiet its vu Ir (;Grmp Iami. CuI t virs. Resistance. Col letotrIchium 
l Ind m pha._I_. I)wa -f he;tis. (Hh1bi ng bems. Maturat ion._uth __l _l__e: 


s( s 'tI 'PIiastoi IuIllca o co ruts. lai Is . Z tre . 

A li st ii; prete;nt,,Ii of th var. of Plhaseolus vuljrls (198 ;pecies), P. 
h11;atils (40 s ,ciiv's) , P. coccitneis (2 species) , and P . atIIarIs (2 
;pce es) confoirming the il,;i;eO ui spp. collectlon it the Mului gt!StatI olt,
z1 Ire , tilt. '; Iit illg .)4 :N stalice t( inthricttose and rusthtlr 

Vaol nIeLIS;,; I t tL' Adt. tile
,ld 'It %'t'i' rV Among bean var. , 16 were bush 
vat-. , ot s,'ich Q wi.- a'i lyrils io sil I (lillo lefogee) resistant to 

acni ;11 t ;,t ti lt- t i rutt. Theile were cI ullIng var.,.lith ;Ii ' I- r- 16?) 


out of ,t'h I -ri- , l atit
i-T(;il - TI iring, 58 resist toi antirctnose, ltd -10 
,1pparentt ly rt-si;tant to rust. CIIAl1 

IN ,T I'IlI"I'lt I ANiI :,:1 2 CI.LlIOli A;lR(ll:(tA10i . 1982? Cultivos transitorios: 
trIf I . (I ratisitit Irips: h tt;s) . In . Catalogo de semillas. 
1 i~p.i-ls. Slhut., tislm. 

_th lCul, tit ivits. lult ivat ion. Ilantt halilt. Seed characters. 
]) ;- Hld ['t'!;k+ta+ll't. h Cio' , Ihit.';,:'I,thog.c,n ;. C( I il] 

l(.-it -;it. ili;ii'.,I-l-lCa I ii a, I -;lCa li it, I( A-P Ito, ICA-T1 , anti ICA-Viboral 
evi IllCd hIvI t It l1Mt it oio ll i IitilAgo-pecuirio (ICA) are 1hriefly
 

ih,'cri ,Iii-i ie Ittr:; ot ;oialtatiII , i slit y ielIIs, growt It Ita it , vegetative
 
'CleU,C Ill ;l1lt'it ii ilait Ut'IiCs, rec mtnmended ilg and;11 ttP( t )littlt rates,
di sea so t(i' ;i1t te. IC IAIi 

:1 .N16ITl -I :AIIINA l-I I NV;:Sri:ACIl :S AGIRICOL.AS. MEXICOI. 1982. 
IJI,)- . ( ti(,;,1t). ill . Ii ,giistteo de la I nvestigacli6n realt
z.ohd pr el! IN IA v'i I ( iii,V,1 Secret ara de Agriculttra v Reecrsos
P i(]+; uIII , p Icm 1, . Spaut.
 

il'i si'i,_Ili Vi lg r!-,. Pl,'t r e tiug .(tIlt iva t . I'rt I I I tts. lrought. 
1,s;;i tti . Ii i stc s1i p;atitogtll ;. lee'i, ITip . IitlIe ro p i tig. Mveoses. 

Mex tco<1. 

Adv';i's it l;it r;t- i h ciitUittct-'I( iv the Iust it oto Nait'oiiiiaI dle tilvest1
gaci tet; Agriila,; exici lu are IlevetI var.1i1 iurin 1ll 1 pretsente. tew 
we re I-' (';i!;s'( fu r ciosteru ill;iI 1 idt it in iitI I ft erent tep Itons: Negtro 

%.;It , I Az;iiiili'ht , Misti-;ilo Nortei,, 
e rat 'us; , N-r (it ii spa;s, Negro Fray Ies;a , Flot utv Mayo RMCf, Bayo los 

l.];llts, and Itus't lurangoi. i'ttilizatiti x var. x ila t tienistty trials were 
ro(iditctui i n regi toit-. r la or iii 

:,v;i Sii;t , litI 80. 1itit o Negro 

di I fetet leie tieI; Iote riixtutres were
 
identltIit'{t;ls; ;ijplop~riatt, flot mllol c(rollp~t-dbealll ; or be-a;ll/llize ;ssoS { i itI oillls .
 

Chlrothal il eifetivii lyv i-otrlled _Irmvotv; phscoli, CoII1etut rlchum 
Itldemuit iiiallt n, ald lsatiu sis.. j,rlstola. Promiiln l ne!; eere o tained 
from tiue ii tlat'lly, prlgroltl. Improved t 'ihnoltgy ( ilproved var. , complete 
fert i II it bit, tnd weed iiaid iii sst cont rill itcri't!; el44lIt proluction at 
the farm level. I CIlA 

W:AI , I969. 5. ties24158 1.1M II ANI .G. Annexe S-lect Ion papillonac~es 
cotestijhls. (Atnex Se lt'cti l of lpapi plints:5. ) edii)le I Ionaceotis 
Iheatis) . l it ttat ion g(n6 rale et probIceesiu al Irienital re 

palrt icu] i r s p,)sC4 tI1,;i I ' t l ltitrts vivrieres all Rwatndla. (lemblotIu
iel f itie , I'ilI t6 dies Stilett't, Agriomiiques de I' Etat pp .48-50. Fr. 
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Phaseolus vulgarls. Ilant breeding. 'hiseolus coccincus. lybridizing. 
Rwanda.
 

Data are presented on breeding of Hlhaseolus vulgaris in Rwanda during 1963. 
This is the most cultivated species and occupies the place previously
occuplied by Vigna ungulculata. It has been established that the best bean 
selections are closely rela'ed to the best known classical cv. Through
selection, only new ecotype.! ire obtained, adapted to specific conditions. 
It is not necessary, therefore, to evaluate local cv. which are very
heterogeneous, but the offspr!ng of the best naterials found. Foreign
Introductions are selecC ted aIntl peIdigree select ion Is done (intraspecific 
hybrids, select ions, and wldI( materitl. s). Research on InterspecIfic 
hybridization (P. vulgari s x P. coccineus) cont inues and good results are 
expected InI spite of the M:My ulnuseful , aInd F., progenies. CIAT] 

0348 
24267 LIEDFSM.\ G., L.A. 19F4. Avance v seleccin de material segregante

voluble y semivoluble. (Advance and ;election of segregating climbing 
and semi ci imbing materials). In Centl'o de Investig'aclones Agrfcolas de 
El BaFrjo. 55x lco. Plogrlama de Frfjol. Inforiie Anual de Investigaclones 
del Irupo Interdiscipliniorio de FrIjol 1983. 16xico, Secretarfa de
 
Agricultuia y Recuirsos lIldrul icos. Inst ituto Nacional de Investigacio
lies Ag,-rcolas. pp.127-128. Span. 

lhaseo lus vulgaris. Cl imbing beans. G.ermplasm. Selection. YIelds. 
-ntercroppling.Zea mavs. Mexico. 

In Los Altos de .alisco, Mexico, 1") F, populations, 51 F, relections, and 
10 F7 ;elIt ions froi the hybiidizc ion program were sown to select 
segregat ing Cl imbing and semicI imbing bean materials wi th adequate
agronomic char;ictel-istics for the assoclation with maize and good yielh 
potential. Thu no. of selections decreased (ilteto the strong selection 
pressuire appliedoand 44 selections were obtained at different degrees of 
homozygosh;;. CIAT 

034 9
24-68 C.,. LEIIESMA L.A. 1984. Parcelas preliminares de rendimlento. 

(Pirelirininty yield plots). In_Centro do investigaciones Agrfcolas de El 
Bairo. 1,16Nico. Programa de Frijol. Informe Anial de Investlgacliin del 
Ciuo Inteidiscipltnarlo de Frijol 1983. MC-xico, Secretarfa de Agricul
tura y Rec ii-;ns IIidri-iul Icos. Inst Itue Nac Ional do Investigaciones
 
Agr fcio1a!;. pp. 129-131 . Span. 

Phaseoluis voIigarIs. C;ereplo;;m. CuILt ivars. AdaptatIon. Yields. Resistance. 
CoI lot ot r ichum 1 1 detl l t ianum. SilI ect Ion. ClImb Ing beanis. Mex ICo. 

Ini 2 expt . cr ii out In InosAI Io!; de .aIico (Mexico) iii 1983, 17 ;Ind 97 
c IIil lng eall Mater I a I!:, resp. , fIoni CIAT wee ivaiIiated for- their 
rslst ani1 to di sease!; uispec lal ly antliracnose) , adaptat ion, and yields in 
association ithwill; 1iz. Four selections were obltained which will b 
transferred to the pre.liniiitacrv oirregional trial!;. The materials ACV-8344 
and A(V-5364 wr,.outstanding for their good agronomic chairacterlstics ;Ind 
yield. ICIA11 

0350 
2221)7 iLANO C. , A. 1983. Fosayns de lt omejorcailtento de frijol en 1982. 

(lreeditg ti Ia s wit hi beans Iin 1982). In Tapia it. , II. , ed. Dos afios de 
cnoperachn para el mejoramiento iel frijol comiCinPhaseolus vulgarls 1.. 
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en Nic ragu . aIn , ,;'iIt Ig a, li n i St V 1 I (C I)e0t r o IT Agi ('ecuat rio 
v Reforia A;g rar Ia. 1)i reci tli ene(;Il . "l I!; Tr i Vp I i, ;T.iIi , I. 
pp.2-3,. Span. 

Phta. ;tco s vu.!In-is. (tlt iirs. Select iml. Ytl Ids. Adopt,til.;Nic ortig. 

Trial s were I Coliii ted ill Ii 1lItrent it ies ., , i th 1,i;i i I, II lack
;,oil wIite belll fl.'i- tilt IHYAN, wI'ich Co 1 Is tilie b,s¢t secI it ions from 
: ItA . ('l her Ir l li'o l 'tilid b]/i'k lit selections from the VICAR
((C-tit ra'l] Ar i ,iall YieII N r.; rv . it tStanding. nor. trow bth the IBYAN andtit( VIICAR ar I!;ted. Adiiltiot i l 1I , triaI- s ' I'olV CI ttdt I o valuate 
he roI'lf I'lIa or (plI ti.'oa gerL C I AT 

0 5 1 
I.IANi I ,., A. 1I . p, iciIni, lI de ell fevr da(Ie; deI I r jIoI comDnnegro. (I'l, i mi(,Iry o f 1l ;wc 1 e n i d ;eIsas,;). In Tapia i ., II., ed. Dos 

i it, tI co ) 1 rii:.I n p;rar Irr'tlll -I o --f jol, I TI jI I dI01 1 cimlllldn'llaseols
vn!~arra I.. en Nicaril ui. N.'.iagu, ii; i Ministerio de Iearrollo
1t19l"ilec ill i- V I"t, f ri'nA , li Ii IilI i-i-' f (111 GIIeL-tra I e TIecnIicI s 
Agr~or,iui-II;I s. SI'I-I. pp.lI- 8 . Spin. 

I-ia , k! , -1;1 ,.* i :. tilt ij',l! . X;Ilith l i'tllHa ; I I. I II ci' l rIto;iri irc i mltottle 
I I llov.i r Fi ( i )Il' .- .. Pi t 11L i lot It -'I'- l, Jpmlil . 1icarig .lil, 

Nlint t c e ll 1, la c k Ibe aII Hi ! t" v Ir ', wceIrI IIt t~ illII V I ;tt - LI n 'ICII 1: t t ii Sanzt a i Mairt a l ( I e6n , N{ic arag;lu a) I llill I ;I d iMt It IiII i czI! . Sixteeni 

(,t lie r bii Vi i. i , l ne iv 11 ) Piv;i, ti( 'r< it ;] t v It, i r res I siilt nce to 
'(1MlInoll 1 ig lt . ilt , rl IN v irl I i !; P1S.-l' 1t Ill I le ie t 'sLa WOs the
bean ci tIirn'it I L I' t - I I !, Voir. .liaplii he I (lIthe lt-,;s itl leited by thisdiii as;e0. F,)i tit, ,t I- I,] iV, v iii. i.t t;:t2 I inof B1t-270 wer the lost 
res Istisant to I millmi M] ighl . Il Viv;p, ai-i'. (Suet i 25-1 and 'eltt-4ii shtOedlnt lmeia -re ie-t t *.t , ,n to, cowm,,n hligiht. [(CIAT] 

0 35
222] I ]LANO I . A. 1983I . *V.1IIIti' il t!V I i re SSt etic i.I (Ic- gellIrepla qasMa tel 

o if r iojl ttIlm mu!lt i a h iIl chosa 'Lanatehiortis cucumeri s. (Itvaluat Ion oflean gerpLisa hit rl.ri StanCO t" VCe1l liiglit TIliltephjornIIls cltculmeris)
lIn Taplia B. , I. , ild. Ihr af:iis (it-cmperac I oit patra e I mejor iltento teI
frijol itrl'i llit:etrlis niij~ -is • ti;ta. ,

M'li stL'cI. o tlt h Ag Iipetc11;1l'i v ReItIrI-;i Agr;iri 


] 1 . li Ni cirt;i l;n;tgtiaNicaragua,
Its;rrol 1o . I I,ecci(n 

C eVl l I I' I I l I i', 1 1)CClIlit - I . S I T - l. , 4't,j2 - ". ,I. Spt n . no . I t"Ct 

Phl t , u] :;!ur i !: (I t i ,;II-. . ",e l v c t i m n. Rh i ;!- tt Il i a s o l a ll t . Ruz :Li I1ce . 

I ieldth,- webt ) ,l We (I ' l' IL Ic I ti-I t Cbl i ,lht di ,I, , ,,1,;vtl LIO' 'I (If No beilll Vil'.Ivy pli; (,ct"IlLii o ;l The b~est toI ilie., were 
ILat-1.220, ,,t -1.) l , ,,ld Im t- ", . C'IATI 

29221 -IS*->I.IS:NI. i. .; 1551S! I', .I. lIto8 .,l I 11,111C ti cI 0o 1isI ;tL'I -
I Ph, i o'hl :cTi .Li l I -- IIt; lLTi ii - wits hIT ri (I piptl ;Itio ns.. .lOtlrnaITf 1.CII o ,,t " ) :, . I .-7', ) -50 'h l .Slll. -I 'l],I . I P f z .,, II III!-; [DepIt. Of 

Ilrrt lItIltir., I'niv. , f l;tw itI ,J n litlt , Ill 90 .22, I'SAI 

nit jjt .I InI vl", l _ S I ,Is c ,'i nt w;. Ci 1tl va rs. Iybridlzli.n . St igma. 
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St Igitll post t inn : genllt llta -111 I (11 tl'n C't I o fo i nisIti t C- i III- ( It'!; 
l t; ], IItt * i ,,i lI, trt i 1 1' ,, t',1(intPl (xt It'suotitli i t I c gri c 1gt 

p ItI ) Wet tc t talilt ; it -IM iht i I .t tlti Ittit liti.1 i;t.i t l 1Yi 1 I it illL It 
di t insf I tile i ltt oic I t I i ii' tLitItl i;tit; I to I it tlit tl ii'e, 
flivlvill-itl ct t i 6 II It It ;it itti t "i;itIll t - Il tti rt ontii jtoft p ljta; iw41ith 
fi ll,tl i: c, t Iteni, l I IIi' tIc tI lpI v it I ii; 

i i'. I I't ] , I ild tlll 

Itv lt m; i1 ;I I t I, ;I t ,' i,, I;ttlt;1 ; it%il tllt 
jill t ' it a ic!;t lIt -1 aItI i - ,S eti i ';:l1-tt, ri ;"'t tt i, i ht doilt li-pa t's 
dv t vrl'l Illii t it- c:'I IIi t' I['TrIll I P t'C0 ( ii i i Ii itiI iit' ii .t The ' . ' /i1 (i 'c

I nin l) I ]lh ~ ,; i .11 %, ;ill!I -tl, l ; ,w,4+d t II ikv! c, t i (. I It I oitr t t I la7 

pli- i t ll. It ' I l ll'' ,II I t itt-ilI.I he, Ii I +'- V I Ti t 1 he I l mc ttli fit ill I ts;liggi.-':t ill); ;tvl- (' I %,: ('Iitrtin (It ',,lit,+: 411 11);(Il l t xt t'(,itim~l I ',n i e r s;ti giva[ 
otI ........ctic, wa,; c I v ,l tI I iI'lt titypo! it i )n P. Il t' "b! -I !; .. Ig+; hcrIt It di i ] 

es, itt r It, t 1 " ;I ti 1I) ,tt],- thi ti.V(I I a l bt, tw'.ttl t vwIo lld ill, re ,p. 
I, parent", ,Vt.tWel (I 

I.i. I+'vil 61 at IJ 11 ((,i L ral 
till I dilv ; dct+I !If )1 c t ~ ei Tepat itIIiin, ,IalI 11i of 

X111t.Tll,NFY+\];. p . .. 19,1 . lla( i m 1c Ic ! i; ~Iicoi ' 
ti 
 ltt '-I Ev lllt i oil 

)'"twtt at"I' a t d il-t';lVS CIII- I V N 11 ll, ,1;1l -I c c i~l II;,Iin t ' ull ( .P IrIC it 1 1(lllli l' 1, 
, , ") . -IlI (tI t ' tt1Ie I oV l;IIJ';IC I !, g+I-f CII I if!; (It'1: 1 BIt;l1 1. N'lX:I( 1 . Pr1

g A ; Ill+r VI 11 ' l. II oI fte . i ' d,::. I i )io 1 I C1 t 11 U 'd I SC'I <, , i , nVc,ti; ' u ,11 lll 110 

Ilidr, u ] I ',,+. I! itt11 ;;.1Jim, lIfId Inlvv.+tig,,cllzlt A' l lf('tll - 1)1,.98- l10L 

I .' k~f r-I 

(Chdwt-(),'I+~ t I,Iit W I,Imllmi !Lv L,_,,I:..f_,-I . :..-iit [+_,j.1s2 p 1; ,_liI 

l'h llas.cw_ 19;11c j . rt~p1~ t litI t.,I1 . 16,!i : I l(-e . ,:tI tCt't10 1 . 
I. ;iph c I thj h+ u 

i j -+,uI, ,,I1 .I-! IS I 'l.Co ll_]_11 t rI-cill)I-I- , t tI-I.- I111:yy+.+ _l! + r ,I jf I . Ps;c tI H~ iIt 
1 1 i co I 11 , t~.1h):} + a . ,r'1.__t, 1)L,17,-o', 

Ilit l '10 1 . l1 t;111rIl I I c +'~a Il li tt~Ie ll n ( o , lot Irh - l.'t 'I[t-p;i t i I I'fin , "I it+: tIll, 
rv- ftP+t t Il 1)!l,'Yl!1 , 1t (-I '''i 'll . 'lIIte:4,'- we ,'v, Iil o rdt,rance' L( d1 1 ltI;tI11 ' g 

,,f i i,"hhetce , thli,-v., ;o,,.;,d)I,. CIhIjct_,,L+e~,iff tI l it _1_i, 1ill"_ lI,
.) li )ht2,12-Y,-

.. lt llo ll , p h l llw I - (" I i I , Itp-, I_ Jl-ntl'tl:11tI J'. l ;l'(o .Is lit
i;jlli : c ] t, tr - I t- ;i ; r 

i'selld"Ir'~lowl llha ;,.I,,lI It;I, old Ut' %,f.i,:I},fU;v;li. MA I i We I VI i 41tVrInl; 

<It~ -l~ l v c(. IIll .[fill cIttr rrl~om t 1is s
I ' _wE. fillm., leII + + ,+jji I; I p;iIhog.tl wa 

Iound . 1:i Ie']I'd Ith;)]
gilt(.n.I111 t( r1,1 l; wt-(tt c(t I h,>t,edc~qli] or 111ghi r vyitlds, 

24?t( ,0MAVI . 1 1.. )+.I 1\,,t itn dch v de' I I A ets:)f H IN;IZ+ , Iualt % t l-(, de ftit 
' tii ai 1;1 ; .piltp;It i I ];,' (1I. llantl[on of thle(t. vI- lci c ,oltl'o n<)1(ts .~i;II. 

I!;(l , l It o w;c t I i -111nCIAT IlI e I tI,t , I! l ;!['fltIti l llh .1t( Iit 'ITel;i 

P -o '1%l:.1 d.. 1:"rr i, ] 1 111 "Tr,-" d*Llolia 1nv l i u ItoIh I I i:'.6n ( , ;ropo I ft et --
d it,(, 1 l amr i,, 1;.. ir1 ,, 1 ,: . , t1 1 -, ;1~~de' A !1 ~uI tu1ralyP :. (ifr Re'-


I I i I: I II < 1-- if% , I ()t,i , I II'! , JiI', ' [T'' tt, t i( !1.t1 1n ,(I) ,, Ag r fc o]I;1I 

j~_u,I p_+ .l.v i +1 I :+l, .I Cu lt i,'.;. A,11,t1.;t . , I- ::I.,',o, r i ,r . t,n : 

' I ( lt " :: < l < ,I o,lt;I '. I i" t l11 1';11 t I I d 1 1+t'l I , It 1 1, c v,;!Ih11tI in ' 

11 l] ,t i t u!I:ellu w ... . t d ' - : 1,t]r~l cu (h l' I,Il we.II lin illa 
i 


1 '+ J1 th,. t l1_1 t1 , -1 1i i t[:, I t f_!-)_Lj_ " 1. 1, 1ild, II It., , l11 . , 1, C' I i I d(lkrl~l oi li 
I>,it l i.p: 11<,t I ,( I I t v-Iv tV, . 

4,'(Jin+l, ' ]i c I I i i ll aln'!dtli i tn IlI om p t i t i (,n o 

tllt t1" ], : I - I.,. it 1!hi ; 1- p,-11t e%;IVi l Itv'd 
i , I!. 1, ct i I I" +, f the~r 

d i t'.1-' ; , i t ,t :i ,I Il l' II i ill t,, llrw v' lt , I vI~; r ,. i ,, :- ' 1h i I i +I.l i ill ll I;II . 
w i th11 ; <d,il(,it ll,+ ' lgymprn ltri!;il ,) 


, 

..... i''n t . mllij, ct'lll'olcte'lt il were'tdefelcted 

I o f tpIc I I l 'lo, I. [ I.Iip,!it c 
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24259 MARTINEZ R., .I_.,. 1984. Evalu delci6n vivero Internaclonal defrfjol con tolerancta a I, aant racnosis del CIAT en 'lepatitln, Jal.(Evaluation of CIA'I's InternationalI bean nursery with tolerance to!ntiiracnose in Tepat I t ,ll,.,In]Isco) . I i Cent r (le lves LIgacIonesAgrcoltas de El litjffo. 6zxico. PIrogra-a de Irfjol . Infornie Anual deInvestigacion del Crupo Iiterdlsci1 1lnarl d jldo eFri 1983. !6xIco,Secretirldi Agrirtlltraci v lRecnlo! I driul icos. Instituto Niaclool] de
Invest Ignleories Ap'lrcolas. pp.87-90. Span . 

hlaiseol us v ,i lris. 'I;fliplasm. ('iI tivars. ResIstance. CoIletotrIchumStndenitliiinim. Adlnptit Ii. Sel ect ion . ilex ico. 

In 1983, 124 var. were evaluate! ii, the Ilnteratlonalli Bean Anthrlcinose Test(C]1AT) ill 'lejItt LLiti (.fi Isco, Meico). Colletot riciihum I indeTi(Ithlanunmbegan to appea.r Illtie hit stagel of the crop, but it only aiffected a fewI)t oii 

of C. I indemuthi/ uni aiid other tol 


V.i r. CiMe tO; r it well m n ii appeared ]Itr (in, rest raining tie advance 
ar Iiif ases , except powdery mildew(E.rvs 1 . ovpoi) ThIerifort, the re; istance to ;ant Iracinose col I not beeffectively eva inut id; however, 21 var. t Int. showed good apronomic'liaracterI-I! ii's (adapt';t ion ilnd rieistLa ce Lo tI is inldother di sease,;) weredetected for their inclusion in tle breeding, progr.,m. [(IArl 

24261 IART ISZ 11., i.1,. I (1P,. Il 
0357 
iio Uli jones art if icinles de ant racnosl scondi c Ionel (I invernader . (Art if if fl inocnl oit wit1

bajo 
aht I lO.Iciiise Iiiide r preeiiiio i 

ins 
o! iti( N) . IliCentrii de Investligaclones

Agri'col as tie El] la(i (. M'xlco. Iro.ramci (Ie- Frfj o I. Informe Anuial doInvest i 'ai(i'Jn de : rupii i fitin- Icif ilti rii d e 1: i1- 1983. 1,6xIco,Secretarla de A !ricoltura y Recur.so:; I!idriilitos. Institute Naelontal deInvestigacious Agrfcola,;. pp.165-i7. Span. 

ha se"i .i, v i i;uri G_,.romlI;e I lt%si. t stance.s. lt-si CoIl letotrchum 
indethirtniianri. Sel'tilon. Meltico. 

A total i f PO'5 bean !ielect ions wvri arltIficially Inoeulat ed with
C I Cletot. I i('hiiu 1indemutli 
 ,'moo undr I ,ree nhIiou e con il Ilois Ii .lalIsco,Mexi:co, tL ovaluia t t leir resist ;1nce t tiI' . 22pat o.Ii (Onymaterials;howed art iccept;iu le miegree otI rc-; i stance , wi ich irndi caLes that bycoiltrol Ilop tie critili tliih; if in fe t i l(i,; greaitrt select Ilil 1)ressure canlie obitinei . The colltIn,,d oval uat liii ,prmenho ie-fleld , i; tile bestal ternat ive I-r tir select Ion o-f penetic simaLr laI with resistance toanthracnose , wi thout IneglI'ect ing aprontml c aspects. ICIA 'A 

035815445 i-MEINIRS, I.I'. 1979. Sources of re.;istance to I.S. bean rust-update.
Beall tmprive:ient Cooperatlve. Anniul Report 2"2:62-03. EnI'l. 

Phliaseolus wILLris. Cultiv;irs. Resistance. llrotyces plsmscolt. Selection.
 
Plant breeding. USA.
 

Il 1977 and 197P, 17(0 untries of the Ittrniatinal liean Rust Nursery (IIIRN)
were evaluated finder greenhuise 
for 

conitiions at lieltsville (Maryland, USA)thei r react ion to 4 co lecftins if Uron yces phluseol , col lected Indifferent geopr;iphic area; (if the USA. Ci,;ta Riec 131, Negro ,alImtagua ,and N II-2 were rted a, imtunnie or Iiyjpersen;itlve (tit) spores produced). 'lrefril lowing n; ICr iIs wo(',r'terI as resistant (po;tiles 300 Ilira o les; indiameter):
M

Actolnc, Clorado, ComliestO Chimaltenango '2and 3, Cuva 168-N,exico '319, Pinto Serrano, lIl 163372, Pl 310878, PI 313525, Il-I, PR-2, 
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PR-6, Puebla 3-A-2, Ricopardo, San Pedro I'inula, and Zamorano 2. Apparently 
many entries In the IBRN possessi g;eneral rather tl'in vertical resiscance. 
(CIAT] 

0359 
21 98n 1HAN, S.T. ; HAN, S.K. 1 181. Breeding for comlmon iacteri bl ight 

rcsistonce ill bean;. l (en llprOvellemnt Cooperat ie. Annua I Report 

26: 14-1 . I ,l .,.' Refs. I Inst. Agronomico do Parana, Caixa Postal 1331, 
86. 100 i ; t -I'A,111111 filrH;i I ] 

I'll se"i!o, - 'rI_ (I].I It ivi rs. So I ect ion. RtsI sit nce. Yantliomonas phaseol I. 
Cl'Os Ire'd inop. PlInt )1Ceedi). Ir;' I. 

A ireedlil pro ee wa'ns iit iat d to Incorporate common hI gliht resistance 
into (,lo I bcal cv. of iorn- , BFrI I1. Approx. 1000 Pliaseolus vulgaris 
,:"; is filn ( iii}lgi'oi.; tiofHd inroduio'cd were Int germp lass) screened the 
field hv artit icii l illncilation with the inoculum of n virulent I oca 
i!;(.].I' tc o Ihontillv calupe ; ris pv. 'o 822 at ofXm1ot s !Y l, A-I, a;I Cohcn. 
appr:x. 1) c el I I/ml l. None tl t l I It UtIri II shOwed IlI n ity or n high 
levt! ,I ii'-1ist.ilce (;reat Northern Nebraska I. Sel. 27 and P.I. 207-262 
'bo<lwI r1Ilerte I evvc (If re;istanCe. Ciossllgs were Iiade between several 

't1llI I i, I . Iitlf [let Nolh rn Nebraski 1. SeI 27. Eviliuatiotts were 

llilde (10I0 ., e of I--5. Sve 'aI of the ;eleCt Oills ';howed illproved levels 

oIf fo l ae re;istillc i coipared with the commerclI parent var. used In 
the crossing. The ;llValIce: lines were designated as IAPAR FAt series anA 
the Ist sit of linil; is being uIid In several breeding progranms within and 
outside the co11t ry. IAT] 

0361i 
luat ion Piliseo ]is 

for resi 5t1c1 , t- il lfmlMlonlbacLVterial I I ght of hean. T urr In Iba 32 (4): 
1.89-490. PI'nr . , SUIT. inl . , Span. , Port. , 3 Refs. f Inst. Agronomico do 
P'aran;i, (';I i:.I;i P'ost,;Il li'll , 86. 100 Lllndrinla-l'R, firasf I] 

11955 MIOHliAN,S. 'I. !982. iva of coce 1ineuS Lam. germplasm 

I'll;COIlls 111 I1IL111S. CVer[i li sti. CII t Ivairs. Resi staLnce. Xain t hotonas 
p~haseolI I. Btraz IlI. 

ilevt-in TIterill s Ill Ph it ollu; (11 iltCius welre' evaluated for resistance to 
Common bligilt c;aus;ed by Xaltlui;lonas campestris pv. plhaseoli. Accessions M 
7701, G :1,044., N.. 520, and N.I. I) were highly resistant and can serve as 
SOlllre S (11 I-l ;sItauIc ill breed i-g liy leanus for cOlInI)l I igl t resistance. 

AS] 

0361I 

2 N,8N I5III'I)iIS, .1.; S I N II, S.!. 1985. Effects of Iocation and pllt de sllsiLty 
ol Vield nl"1 ;irchit,le:turla traIts it (Irv beans. Crop Science 25:579
58-5. SItli., I I IS)., Refs., Illus..111. 

I'hs,'. lus VII ,r i s. Clt I va rs. Ilet ermilln t, cul It Ivar;. I nde tertilnate 
cu tI ar. . Plan1t m ii t1or . Plant ing. SpacIng. Yiei is. Plant architecture. 
Plant breeding). CoIo lii i. 

SIx (it". b-Ilu exptl. lill. of growlth habits I, II, and Ill, bred for one ill 
inore plialnt IarchitectlrliI tl'illtS, Were compared at 3 locations fit Co]lumi ii 

with I t ,tor cv. which wire conventionally developed exptl . lines of 

similar ' ,;uilts. At 10;i1h lo a';ton densities 5 2'2,L~tl plant of ] 1, and 
3) plilts/Il" were 'Hitci, object ives were to examine (I) whether 
1lln'; bred lor .llrlhitectulral trait; outyielded cv. and exptl. lilies bred 
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conventionally, (2) the effects of envi ronment and p lant density onarchitectura I traits and seed yield, and (3) the associations between
architectural traits and vield. No genotype of any growth habit bred for
specific architectural traits outylelded tile commercial check cv.
Indeterminate, postrate type IIl , and type II cv. , In that order, wereamong tile highest Vielcling, regardless of envilronmer't and plant density.
These also offer the hest opportun it y for the deveIopment of broadly
adapted, high yielding dry bean cv. for monoculture. Localions, seasonswithin locations, and plant densities each affected yield and architectural 
traits. Significant interactfions were observed between environment, growth
habit, and plant density, and these factors affected yield and all
architectural I traits. Differences were greatest between determinate and
indetermfi;ate growth habits (type I vs. types 1I and 11I). For plant 
density tile shape of the tesponse colrves for yield was parabolic, whereastile shape for type I beans was asvmptotic(, Curvilinear (types I and 11) and
lineatr (type III) increases in node./m- were observed as plant density
Increased. Branch alnd node no./plant :ecreased li nearl ' with increasing 
plant density for genotypes of all 3 growth habits. Iln2ar reductions Innode no. (n tlhe main ste l were observed In indeterminate types I1 and Iliwitl Increasing plant density, but internode length not(fill Ciange. In 
contrast, tile no. of nodes oIl tile ma0in stem of determinate type I remained
u'lchanged but i ntpirnode length llceeosed ine1101(1v as plant density
Increased. Nodes/rin ;in] bl:chies/plallt Were posit velv correlated with
yield, regardles:; of env I ronment oIr p 1ant dlensi ty. In contrast,
nodes/branch and Ilnternode length oil tile ma(in s teii were positively
correlated with yield over the range of plant densities used, but silowed 
variable correlation over environments. Therefore, development of bean
plant ildeotypes with enhanced expression of certain arcihitectural traits
 
cal t-esul t in itn'tted ;'daptatIton and reduced 
 iel d poteitilI I t some 
environments. [AS] 

036224287 PRATT, R.C. 1983. Gene transfer between tepary and common beans. 
Desert Plants 5(l):57-63. Fngi., Refs.,49 Illos. [Dept. of Ilorticul
ture, Purdlue Unllv., West lafayette, IN 47907, USA] 

Phaseolus viilgarl.;. Phlaseelus aeutIfolhs. Crossbreeding. lybrlidizing. USA. 

The genetics of Interspecific cro sbreeding between Pllaseolus acutifolius 
and11 P. vul95 Is. reviewed. Aspects regarding tile prolcess o(If speciaton
and getetic isolation, interspeciffc hybridization between these 2 species,
strategies for slucces.;Il gene transfer, and tile authentication of
Interspecf fic hybrids are discus:d. Thle barriers which once prevented

sulccessful fltteripecifit lhybti-i at iIol bet ween these 
 2 specfies are nolonger instlrmollltabiln. Wi ll tile transfer of P.specific acuttifolius 
characters to coTImontile beiln accolliu ied, researchels may then le able to

ascertain tile valuable
most traits necessary for improved drought tolerance 
or walt er use eff I cIitc y (f common bean, desertin environments. 
heat tolIraIIt , pest (d(Is disease resistint I inns iave also 1eenl Irodiced. 
ICIATI 

15217 RAO, Y. p.; EFDAF, 0.T. ilnf;lln, II.G.; ISUFU, W.A. B. 1980. F1v111
 
eva IIlat (in of bean ('lasco is viuI La rIs) ge Ipl asill for disease 
resi stance . Bean Illprovemenlt Coolierat ive. Annla I Report 23: 7?-74 . EngI. 

Phas11eol110 Ilso rio. (o;iltilvars. Pseuldomonas phaseolieola. Col letotrlchum 
lndeuthianum. Sclerot ium rol tsloll. Selecton. Res;istance. fialawi. 
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A total if 16? 1i ndL "I'tll'n t,t l 798 (1't'11111tlln Lv bCei ' I hIie W ijc t'Villtllted 
for dil1ca1 te' ;tilH '01di i S (i (If sell linIS L' 11111'I,' :-'Old t (II tor pvt lold 4 sois 

di S': whi 'h vr ' ntl ly t'lmsCMalawi . 'Ill ,' ;It ;llt'd t' j'i ' o tion;t W r i' 

caltlsed 1)v q 1 11,1S I io I t,] Col let(,t richnil I indemuithiiinum, anti
P s t'll, (1l1__1M, 

+ 

.S( 1-uIt i ll-ill r'olI ,iI . N, oII)l I; It ] W_-l'- s toI thei tlu It'( r LH t ;lilt 11. 

Icol cesqpecilI. 1 f firmlp. 12Z 

ill-'1T11,'5'W i' mmi t o I Indlemthi mimm, Illim along 


ph'ase I a, 2v t ' t ,, iltndcturlmhinit About of 
ittmd I,;i !tant C. nt ;m the 

in(]t(I-elill;I I, oliles!. : a ilt ll('swe re to rol f' lI;'L. o I r't!,is tLant S. 
howl+Vv'I. ' il ,' 1 - i t .lllV I ilT'S 3.lh ,m(d ;I mol ,-'rite degr'e (if resistance. 
f C I A'I' 

016(,1 
.!4:9'8 RI0 A:" V. , A. ; iA% I . 1 IF I. i-tfrlillc d t rabm i sos I )SI: programi 

dc II I ji . ( IFI worl' rclmort: beati progr;m) . ia Selva, Anti oquI;i, 
Co v ,ni II %%-CAIA. i -l. Stp;ill, tli. Span . CI'AT, Aprtadoi A6 reo 67113, 

Pil I I '.'II,'ll , 1 . . l. It1111,2i!;. T' Clf ll10'Io; IvailatI liol. S.1 tct i m . C]i t Ivars. 

SI t I I'1r 11'; Il I (II' p p illf . ia I m;IN. .I 1I.e ,' crr1A,ls . Re-S t 'ile cu . 

C_,__ 2t lui,.t:,.1 i~ 7Li ' +1;-I ;. Asroct imt;I . Co(ILS, ltii I I J ill i 'I . mbia . 

All ! 11 I ll :I" lIi 0,! 1i Al I 0 f 1; t t at a I o f11li 1' ;'llt ,' I V1i'I jOl 2tI' s m tile 
Io lI I :,I, ' tI 1t v tWt1 tIi - itf' II'1sl itto Co I fllS I.Ii ',' (a op tt ari i d\ll, 

f'I, I'ldi .]I rI. II I II "dI ill 1981 Iil ll, St.I%-;It, %Itntoi ui;i (Colmi,o I a . 
DII'iII ) Ill) [lt I I tl t li, t I17 pro iTf!; i 1'gmatvhI v cr c ident ified for 
f it.- i o L1, t! I i11 :11 llct' 11 i w sll+ hI' is I tliut'St orIt- ofit inturt.,:St l,)r; ,B CoIomTnH I
 

,.tf ., u' llI ( l !l; ' seI] LstiIf ill AI,1 ;it ; 'I flli, le l't It i i n f.'ttcd ats otil' ld i li 

in t1-. l,1 '1 i n -la I!:(' i ' , o fI(Itl ,tg l ,ll , 31el I ,tr , rl"llipml hanll. ad miui 

Mol'tt'li Lt'id1'11ti i ti aI ;'mct S L mle 1 cr .-;
l,;W .Ip Ild iiI i, t(, IrN b]1, ('hv tL-eriI tied 

" 

pilI crl! ill tIll 1),8.tI )l' 1) ,l1 ;il. Ili cr s -s l ('irlr I d I, I fmmei 198 1
 
In('t~r'- It i i l ;1111 L0 1111; '-'t 1 iIl II 1 1(lid i (1 2llC,') I !;;t ' 1l l ' s i2l l ii l(l(Ia
 
;li"l 1,I I 1 -;1 . , iilld a s) Ci'lll fo r foaal]lowing
iip( an A l((:c(c vi 'ol till, 

')22 1 1';: I l;iboi,, I i I, tl1No o , 1.2l ](CA-Vihor1i~t qi :) (II ;12 ih Vr 1lm) ndt Nei.1l 1o . IIwl t Ilt. t++ } - t,] t illi -l+;t,lr I ( HiIn!1l-8 V, It I (,fr I1167 i rI alIsq o f 

t' 

Iltt.llIl It r" C oorl 1)i, i t'i, ,lmlie,' meIC W r CS. UImmaC , t'imSo1 lld , t wd; 1a1 

tI I I . Iicit I ti 2 s tea 'la r l i to Iml'I i :Ill t " : ' 1i wI th us11t'; i a t r imi s 
lIC Ioi 11'1 IeL t I i ; Wt'I'l Wao I.' Irly sl ill iamle C io sI lfe ',11 I (JAInt IN e d t I se 

/ , ,l Qt)80 . Ant ]... 48, trinlo i I Ne; 
'-, I I,' I(CA-V Iho! a Il. Adva. I t'd] I ilt ¢ WCt1-12 ilal d ll iit l'(Cg I I'lI tr'Jit]1.9 
( 501 1 I ' .-8 Ii ki Iib V lubl(, 32980 

112 1al i, i iCi Il]tI1 (I de I'l Il ,l ,t'Ir1 li, ,thc I o- Ilm 'NImlTCI Vihitral . ar Ili 

ind] -1;wl'Vicl.nt (AntI pi 1i: Ie l ti' ,ntercroppi nt t l, it 


J 
) . ;i mak ay m;l ng iI' was 

OIliId thll (' W;lls Yi,I. I ll ,i I m lloui, I 20. 3 illapi,rt , wi th Ina zeI row+ , I 

i2:1 1(r1 1K( I Xl0.(. 1t I n t IO i;:t xO bein ly trial , It wasi
8 .",t I.p. (., : i , re 

11tlit . t I mm il It w;ls a; bean 
.. 6 i :;Ill'(,I 'Nl 'e 111. a 

fo nid th Ih bu , mi t ilrlli:.t, it x- piantyS/hill , 
lpa' O.d+0 i. , Iml ow , ut'plalmied ' t;I ;til (1.92In 

Illh111,il mat ,licl durinnirI riWs i , rial , it.. i s'rpirovided thill(, (.;L control 

p i l lt ergnoce. illt i'i ,liz -X ban r ",av em Irmll ,tIr t1ixr: 1mc,- olacilor I
 
glyph().'+tllhIt.Vw;l 1r(otni ;io), (1ur1ingl bV111 lrcctTI(erg_,nCeo {Aq (uxLrac(L)-('IAT1 

0 1(,1 

l. , F . I IC i Ic v Iveri, (]e royaHit1R I zI f 198 '1. IltlItI' e'l 111Lu rnatciona I ie I 

fr It)l cotm~n. (EI imut im (,I) l i terni lLIMil bean rust nursery%, inth uIt 

T1';pfl B. , 1t., cVl. OW; ll-IS Ile V'{OlIer~lti, n t. rjoramiento frfk Iiira e1 deul 

.1o I I(' I lla htuo Iui; v ii- I.. Off N 1; 1i~u,:. I'LnT1nguM, NIca rag~ua , 1,t
ni+sterIto} tlt' Dcsa'i;;ll't o Agroplecniri-o y' ke+-lo t~l Agralria. [)ire.cciii11 G;uleral 

4 46ude'l'(mcncm; Agropecumiriaa. SIT-I. pp. 5- . Span. 

h'liaseoui; vttlarls. Coltiivars. Selectn )im . Iromnvces feoi. Resistance. 
N Ielf raigta . 
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One hundred bean Introductions which Included several idilvaiced tolectlons 
from (:IAT were evaluaLed in 1981 it Campos Azuii s (Wasialepe, Nicaragua) for
their resistance to Uromyce; phasuolf. Vat'. ILt-41l , which was released 
under the name of ilevoluci6i-79), showed resi;stance to till- di eicte. I[CIATJ 

24221 SALINAS I'., P.A.; .IIZ I. , R1. N13. iMejoralliento genet ico v va
rIedade!;. (Plant breeding and varicties). In lepiz I., i.; Navarro S.,
F.,I. Frijll on cl n zoo v (It- Mi,:. ic i 'c cno -ogr de producci6n). M6xfi-Co, setretar'; do Agrivul ol;. v Re'tll1eS ilidraill 'os. ill1;tittlto Naclone Ide Iti.,, t 1ga.oI e ; Agr fooa,. Centro do IIlVeoa Jgaoig e Ag icellastj01 del 
Piacif co NortC. p / .e , C4 ". *p1-1,11. P 1. 1 ll, . 

l'hasiulolus v:jlIpar ;. . clton. (nit ivarts. ! ridi;tIo. Plant habit. Yields. 
Yie lc lipollcllit;. " .i t0.M 

Ilackgrolildlli llorr t holl t I i lt I (dIfIll7 il Ill T l0 tI!At Ill U liC( ik give ,alld Cho IIo(bi4 l!;l t 1 p i.lll 1 ,'ir. , oII Ct 1-t ; f ibrueintdillf anl t ethols used 
ill the sel Iction l 1 V;I I. ant i inIl i.e dliVod ap I (' t onI of) hybridiIza
lotll are d(!tcribedt. A , nofhlli clt;ai/;c lori-iit 11", t opro d ar, and] tla t 

advlil t , .o (If their l iIT regional agric lture o(re given. [CIA'I'[ 

f7
I(V, 15220 SCI!U\RpI' .I.. 1I (!. T cl I0Vrimlat ib a I lc;m Ptist Nursery forriat. 
Bean llprovelent (.pretto. Annim 'IMipoLt 21:25-26. ilngl 

iPhiti us v ulgris. Cil iv.r, Ir'oo Il. I . SCe'r. .csplho t ion. RelIstance. 
Co 1o(1 It1. 

A dos c ro1 it i)11 111 pivenn f tioI l rl a;it (Il the tIlle11:( l nta I i/a ll Rust Nurserv 
(IMl/N) osa abri ilOllid drilti'w I 'olkal, ofi74 (p rolcarch werl froll i vtrlols

co1lntrio,;. 'l j (I 
 i% "I riho I , i lN(o to (at) idtl1tilt', Iv. and broeding
Ilin s c ri !ktO llit t it wide spo1t Ilil L ,c 

Lromvs',cs ph.lsihoI ii; (hi 


fit t tl plit ht)ull t lot vit I t ll lherent to 
dott- ililnl IhC, stabill V orl di flit% typls r1 l itnt 

Ytusistillc' Yl,%- Im ndltl I ut i l ; (I ) d'I te(Ct P"U' illd MIL '~t virt , lnt rus~t ralce 
COi:p I ( 0 tit'h 1I Ii tI,' ,I 1 11 ('V. 0;i(tiu t i b i I) 101m, ho lcI ' wi de Ivdilss-eillillatte'dt ;mid ( (I) .I, tai )in it I Irrm/ ti I, (i 1t l '/; U II. o 1 11 sl l -; ,Ir l l t iln eali
 
growing r'oo iIls. Til Ifi :'l' 
 l o tri ,; it' lilltl i for their I osiatalie (1-40

and 40-60 dav ; aft orp krliniat ion. I(CIA11'
 

21103 1 SII IERA;iH , M,. ; ItAVI , S. P. I (1, . hio l'lOlliue ,llil bushi snap bean. 
tlortSciuccc 18)( :111. 1np' gl , i llus. ['ashilngtl State lniv., Irrigated
Agriculture Rese,arch iind1 ".xteltlstlo (elCter, Iroser, WA 99151), USA) 

PI'laseu ll s viulcgris. Snap ilullll. (it iVt'. Rl' Rsistllnce. lean Co llon Mosaic 
virus. Curl v t p vi ie ;, Ilanlt ilrCt.Vig. iSA. 

Snap boon cv. hle l)ntt in I a a bush I le I ake-typo deve loped for
coImle tircI:lt IllCohi; ilhg , 1 gt1 lli, all(t larket garilen use. 'lilt plants are 
upright (51-5h ti) and narrow (46-51 ci1). Most of thilt pods borneare In the
mldi-tolipper ); i- of' the 111.1d1, lIt western USA, time fron planlting to 
Cpttirllli 111rveaSL i; 65-70 doss. Indcr irrigated conditions, yield; rangebetween ,.(l-l.4 t/h. It Is resil;tanit to IMCV, I gene, and curly top virus. 
I dv crlot tll of Its origin Is prcsented. [CIAT] 
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23893 SIN(I, A.K.; SAINI , S.S. Iq82. A note on combining ability li
 
French bean (Pliascolus vulgaris I.). Htar'ana Journal of otrticultural
 
Science 11(3-,4):270-273. hi-gl. , 4 Refs.
 

-


St , t toti. Y ti d pl Ytt. Id comp,,nt'n I ott nt t I rtt.,.i 

Pha,eolus vuI,,I s. 1'-,, t,,,'. . H, hit, ' . Cutl t Ivatrs . C-tt tsIs reedillng. 

, t li It (tl tIt 1 

n , x. I .]- ,!no! ren bin ; w 


Ill t ,pllti't.'tIght , poll I 'ligt, pod I pIdc/I I cvd1/pod1 100 

The combtiiiit'ing abi i i ;I d lit I pt-,' F it, t' sit' det . 

lt seed
 
wt . , sel I , l d plot il t ,yent weAi rt'd. A il.';
rti lt'epo of
 
va';riance'thowv'l.d;ilgnitftilt df l~tl1CI', ill tt' anO',,Dy11'rlidh all
;ld lot. 
01Ct chairilCtoter:;,e t 11i,l1:1-t ill FIth1 th11' 'ltlt NMle 11141 CI hybr1ids. 1.11 

Ittte '! tI 

Iowt eVr, ill i i' a , th t pii t it coi'l i l itv11,iI t I It,; i lll 


ch Vracters,sug i In V ilt' ,* T I 0I 1 t' ''I i t' i iiCt.!;( I I V 1it' . t1'. 

' ' it % It tot t V 'rtt ill 

tiagnritude t til the p t'it. i tr i ImbflllltitittIv i I I Vtt il t' i 1tictvl,,x etn 
p'l t ill5 oli t . T i ) i tlditti t I lc 1t't i 'h S Itti ttt i tttih l- it;'tri ini 
;illtIoil. Ouit o! 1 c O ~ e , lte 1'v!t sp 'cc iI conlbin1.t,iItn we 1r i1,11 x 

Prennier ir pod Ie'llgtjjJLI 'lt v illn tent, PI ; x. I.tl100 t. !.,Irplant height 
andlt ;tctvd Yf ld/pIInt. P're'mie'rx. IC( 1001f, t 'l"planlt lleight, alnd FC 10016 x 

, etd v,'it, Id r'qIltsILocIl floI cetds/p ~d " p lant . anld plrote inl lit l it . Th !tu 

de io st r etd tha t I;1vorl') ItlltC iddf t ,' itl I rit Ill tit pitI't s; 
iinV0 VE'd{Ill th11V C. CI I'S- ,Ci;IIT Vftlld .11d v, ld C0111(OUllt;S tiAndC01ll lied 

liti r it-t nutt I tngi tv t itt V', It,tp't' t'; I tIitiwu I 'it n id t ivl?,i It .1r di a Il citheifor t I com t g I- i t t Ihvtt :! t'i l t ittni it desi rid Ictet h a i 1t tii 

breeding programs.spe ip I I I. , ;tt'i, ,;11 otl .0 ltsnt tA i 111 i I 11 tt ; 7 i 1 111 tIleICIATI tt'. t (I lWC t~l I 1 iI . .11t ( 

4.;' .qI (;1t, S .t1.; IlITEF, .I.W.; G1"I'l!I .A, 0 alttist ,li I t InI ',IZ . .1 9J. 
(Iryv, 1 ivs,. Bet+timinprIWL-Mnt '.ope i'i ve. Annualil Rteport .>1:55-"17. 1 110 .,C...

5 Refs.
 

Philsvols v Il . -. CI -it)lim. P lan t I y t P I n t 1,reed irig . l'tlI na1 !2r fvr tli 

t lln. C.)Ionibfia. 

Ti'Ir teen t ,lan ts ni( o i,v:]raI v !;l~l l prIIt wet.l fd t'n il I i a yvietlIdtrt|a f n 

ge,irip I asm iiccv ; li tGOF Oh/I 'i wnl itt C IA'I -it IlillIr.Ii inl 1977 . lille, GO;l 6 if s 
ilidttermial vl, ty e IlIl w ith riatt g~rowt h; t I l eI"N'~y f iN.po,!it it li t I c i l I an 
J,1 odilcte, smi I l hitLe !{iVItdS. A fl-rtlI itvi t N ( I V !; th11illl I .i !:t I'I Iv , 

I.3-2.,5 pa r t ia 1'% !i tr ItLi,;IIII r',ortt hinl .,." Ierltiile)anld thet ;inmoilitiot poll 
sett were useid t o vaIIldit c tho, mallti slt,-IlIitv, of t Ilk. I )1aln ts , and t I 
ietermtii thItcir 1pr1ogent, Iv rti IIttv. Se cted [!lit I t, Itr I v , 1 Illt t; werIe 

cro!,,sudw Ith ;tivtrrall0rtti I MrentlS , doita 1 IlietI 1 fP )re sentell, CI ATII it 

t 
15 287 SMARI'I , .1. 1979 . Auithen tIcaI i no I fl inttIriipv I It Ic hybr id s In 

I'laso I . BimI mlprove'mt0l1t W 11t't ve R ? :I;.'-I14.hts C00 I . AllitilI po rt Fng I., 

9 Refs. 

Phaseo] ls Vi l t l ]b "fdfztll P"liiacloIits 111i1,1 [iI, i wll ]us~ i _ol{cc I m'lls . 

ha s l ts ;1l(.1lt , s;.Cros;:itll~ . 1 iIi Ifo I Il ts.ylr.tId ttIInll,I'ntt t(' ll',1101l. 

Fac Lo rs thimt I t b. retd I t, vtr Ifyvi 

hivhr Id , i'hl;!; t c . 

r-: , i1!;I,I.,) - ii ni tit, ;lilt hle t IciI o,f 

InttI.rspec I f I c ill - hils! (1. %lj.Ig" r V. cI'tcl.si, P 

;it2Lc it s , ;ld 1'. 11t11a t t ill', , dis ' I;~) Itio ll%tifoI an; il ) bri-t Iv ; t : .' F17,;IS C'l mal 

hiot he' I OO . i tcI ve'1. 2*) A' i igorolls te:imlhilt fell o! t lilt-iorpholI o If 

llld t pIit i !; Iti'i-ded ( 1) i m I:hy'brr Nk cI r run t . 1 x p l'v.,!, I I i " chilt t t rs 

from il t,thum le pairet, I-, um .ll(.,1 !ntt alrt, I'l ) crsqpc'i !ic hybr Id!; uisilaI Iess 

ferItIIv thall thei r paret,t !;. I t I !; de :;IiIllt to know whethert i fcrt iI zat ion 

I1I
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has (Iccutrred( ;ifprox.(In(I 11h t i Ing of Ilrt ;o1. When interspe Afichybr I Ii;;II ort i I tm.p tId ,Ltw e t[ F i lntraspecift e hybrids , FIIntcrsptt- iftC hybitIIls 1u:1t h_ coip;rtd wlh the F-, of the intraspecific 
cross lsiutd i, si.uc,,( il tt . I(iAI' 

217u s;olhlil., 8 4I.S. I.; IlIN, , .. ; i;tZA/ - 11 , I. I. I AdaIptal I IIdade de.
Iililltip .Tt; v C1lt ivar d.i Ii tIll ( 'hia ;vIsu Ig~artis L..) em Rondonia c 

I-, i:t;I I t I,t ll tjori: iltictmerIts (t,,ik. ) lork). (Adapi 
all I I I I it ( ; ill] LV. i t I,n - 1 ;1:,ll 'esI s.tance I I

-miI -t':2, V l, iu lt ir',Pv,, .\ 11T, I I i IIAdI, d ! t' uc ;i';sIIt rrt ,a Brai vi ra dlIt I ,,.I .11ri, Pot Ir, VvIho-ll, , 'c Fm alIL' P,: u .. , d( ' Ambito E:sta , 

S i ' '' I I. 'IIl t , . I (. .. . '(, It . . ri's't I.fj[ ltip ' a ri sl. 
iati Pt I I,j .A 'I I," it;irI, l'lidlt (id , F ' titnxe (i- o u 11'-I d( 

; . , I, ;I : l I III o I t. . ' , . ) -l , 81, ] n It/l] 
ot I , 1ix:IP i ilit( t,l t10I
A totll I" t 


'lI t , Vei I t,-K li, Bul asItIittP I ,ld t roi, I ','I t I r-v , lrai;wi rla agrt ultil, v. itd 

tlI l t- ,i.'! i If Itt i" ttd I 'ilpittt lil I t t', -i r.t1l't' t t I n t i rephsrI 
tit tII Ii , i'v ,i r.lt' , v It I'c:t !t tt , z,2 

. lliI , I 
It'I i!i tIwI i t , 

-i ' vti'. it -1i 1t it1(sli.pI 11)G ul )
hIi+, v ,t, t i Ic. I. I it ittit lIi (1 Thlitw uil oNI i ,- ,It 'rAto A it' , lA .nV. Aii' t t, iht3, attndio AC1 17 wte'It t i A-P' i t I 1A"I )hI+.' I ,1£. pt i 1l1 ' ion. .I , 1;-10',]1 . ; 1 [1,,t t'Vmi,ltl 1(hioblt , ,B (C 71, A 154 , and'CUV' lld auld were 3r; ted 

tl hvIt , 't . -, I'v1I.Iht i(I I, , A t i:'t,,,t . Il ]~ ! From'+ra , i ; showed good 

s%+H'IIlH I I I , I l.'H NI N I. ;;AN;I)SI1 1, 1:. 1'.i; lAl.1 MT , lD.H. 1980.
' t i., Il'or~ ,! 1.11)". ott, 1 +!, 1l1 Irv be.m.. lica/n I ililovement 

t. ,€[+l~'.l i lim.i l ,i ~ wt ltr .'1: 17-.0 . VnIv 1. , . }k,'k+. 

!-tZ. k'1'! .2j 1 till iv.r++. '4 " l io. l, l I g . I ona";l;t p-1)rodu t Ion .~o l ld i,. b I ved I nll . ISA.t b, cIt ti c, It P I ,it t 

I he , r t I I[ t ,I 't c ,~ It', Idu t vd Ito h I I i it~ bcanll sehI c t iols wIt it al rge
r oot I,]I , , ,Hid ! i i, t ,II t , !,-Ilin ;rt, brit-Ifly preseitnted. Dari n airepr+.., t I il t +,l 'ii ,Imd ,]Iw-,t1()17wt1 ., shoot : root raIt ill, seed v iII Ill,
1, 1i1 l, i I I vit l-Id, 1!1 , mrd II, Iing rat I nl+:; Ifor -21 1, (TI'l x Gou[lI )

!,ltt,1 I t,nl, wd1 I I , iv. "WHlI} , C:AI. it), andilt ac),1'] Tolrt III, Soup.) Se(ve rall 

,ll[+ .. I-t]I5 t l - i ',+ 'Plif it m/ttIV hijiht.! 1110t t . Mllidl owe~ s-hoot:rloot rai losIhall CA,1 0.+ .I , I Blh I 
t 

II1ur ], 1 oup. Al I S'ct.Iv 1 ions showed Il(we r lodging

!'CMrI S tb1, +i 'AI I
 ' .,r F ; I c'- uIt e 1) (1137S , up (1ri n g fIow , I-i ng in(l] be fore
 
li; rv+u,; t I rg . I I 'I
 

i:1.10 1 TIAN Ai B. , 11 . , I- , ,i 

tr l ,n t ,, d hc] t jo l Ph,_'In'Ohl l i v u l ~i is 


. I (1 i ai lm(4 cooperavil i>ara e l mejora
1 . t-ti N ic a l i'l. (T w o ye a r s 

o! I tI I'It , I/+ I:7jp ITiV t'llt hea l si' In N I e;l r ; thu ) . 
the, ' (I I| comlm onl 


11- ogu N i I;ll'/I
++hl, , i tI !:tI- +Ith ie- Dr,. ;IrI-, IIh At rlo pt!.cll;i r I o ,, Reforma
Apt t L i l. 1)1 1 -I 'I -It ( m; III- +l i ii Cn.r, I T,1' It tl, A+gri(,w li ;p. SIT'- 1. :12p. Spalll. 

llhasc,+,olu ! . P'lon~t Ir,,,.. ltjW, I cuI 11ura+1Ag p1ro I v .tIs". Disea;ses: and 
11pil gltr! . Ad]t' lt it i oiu ' Inju i '1!; i Inset~i s.• llim-rct controlI. FertilIizers. 
lWeetds . Cul1]t Iv.1r1, 111n.c I. 1'1;11;t SI)f IIla +Ve!;t Inp,.',;1LA'li.. NicaraguaLll 

. 
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Research work on bran. carried out during 1981-82 by tiht, Natlonal Bean 
Breeding Program o N ivaranFa , tn (01 laborat ion with the Swis; Agency for 
I]eveIopment , I; reporltvd. Reselrch covered tie ,viltation of local and 
nt rodlced var. I-or te Mland 1neert reistai e, vield t rialas, and trials 

oi fert i I Ivat ilon and I v I I I lE I- I, oI tt, det er1tilat foil of opt i tmiI plaI. 

dens iI loIs, pce t ont ro I , lillt ;ce'd harvest, teed product ion, and 
d( termin;it 1io 0I be.n i g i,i e 1 itI Io1 rpt Ic; . I dli aidu1i p1pers . Ire 

recorded i t th!i; pub
I 

c iet I ( ondc" t hc fol 1ow io, Iaiii,;e cut IVe noi. :l Il 0044, 
0056, 00(6 , 00i , 0095, (91(0, (01J7, 01106, 0107, 0114, I117, 0156, 0169,
 
0170, (0171, O 04, (.'17, 0.' ', 12:4, 0285, 0195,
. / 0247, (1.80, 0216,
 
0((15, 0 Il, 0 1A , , ('(85.
0'15I (1)), , (1(84 (int [C IAl 

(((75
25228 i,((MSC.V.; AINIS, .1.(. 1('84. FeIt IlIv backeross and allo

tef r;a loid plllt!t I ro i to;,' bet wetin beam,; ail om bealls.t epaly ((omon 
,htirnal of (hOreditv ;i(2) :1$ 1-98. Engl . , Sun. I'ngI. , I1 Refs. , Ill]us. 

[Dept(. (I i(ta . I, 'latlt Sc it'nt ;, Univ. (i1f California, Riverside, CA 

has,,, o; its. 

lybridi.-iln)g Plmit Icrt Iii y, Pl lI i it ion. Ilyblt d ;. I'SA.
 
Pha,;eolIus voini ,. (nitIlva,s '. acut if ol Crossbreeding. 

Cr'o!si,1; We1re !l111 bLet;t'L'l ! I ll'.: o tlpar;1 lea ,;(Ph;oeolns aCutifoli -ts) 
id I ') 1 iics of cotmon t1, l; ill ll dt I ( pTil to I I'A OLt et characters fromt 

t,palet; to ('o, bt,;lto.. Pd with hIhrid t,,ibryo!; r-emai,ed on common beatn
 
p1i.llt*;. divs, [1(.gt1thai-, tp; . , 'ore;lborting. Twellty-line of the
 

1 ati;it" I, 'I hblirid pilts reair-, by embty o colt ire had el ther or both the 
Cot'llil I( 1.,itl, Mla, t,.tjlph 'te, or Ii~ rv I 12 (i ,; ione pa ott t . Among 16 
maIt III tit lt i, oetI V pIl;, r d It, ;otd/or ;a ] l r;plIoi l progeny. 
Fvtt.II t Iv o c.,. blxs ro! , ;1in,, ;11lotett ploid lit,,; ilncreased with selflItg 
or ,a . nid ackcr,,,; ( l .rat ini. I A I 

'I C..VA!.:.; 'ItiAPlD'I, P.. W IAIN1:S, .I.(. 19'Ol. Teparlies asi 
!llll I itl!; I ~ or . Pla;ntlsv' itl v lI I I I[!t l I1i[I oV I [If, ( ormolh ll 1) calls. Desei!rt 

')(I :4.-4h. l lI "., (I Et . , lIlIt;. ID,.It . of BIota ,y P1 Illt Sciences, 
I'll|v. t C~,~I I l' li~ , P iv,-.r idI,-, C]A 0."02 , F' AI 

_il-,I. i_, o, 11ybrIlizi ng.PII;;_ , Io!u; . I I -I, 1r-, I itnk. P i_. i t, ac It ifol Iu . USA. 

" cp : , o hI 1 itil 1 ii!i;) Is a; crop wit h, de tIt r (lit,! , l I, L ir t ta its t 
alnd (11 a,ullil I , ,I t 11 'i t1 Clt lil~t C h i)h !,;Il ;I It (eli'l. Illn lie !;o ] andI tO 1 an fII 

t I oII , 1 i Ii.',_,'u,_l l .t , !I., , I l1itIilll i a ool , antd Xallt lton iotis 
v~~t;to , .1 I, d tL, 1'. vii l Is lnterspecif1cI) !,. It,;rIv tIrough

-li(,,;i r;1!tit,.. e to le It showed 

lii i I 11 t ,.t il i t. tlit. I111i tlui'l:a.s. Ttlier. ;i ' : ma jo. problemst I,;l I d t 
Ih. I tl:s I , 1 vc 1' , it,1 ili it1t11CIr t Ii' fi" livI 1,11d z;ut i1,nI rog ram foit litiit 
tqt, I ,!: Il t i, d i i It1 o olit, itug I ybridd ul on tli p aL , since 

l .p i Is] bAlt t l11 e 
cullltolt ie, ,, ; tt1( ( FI which beell 

l iv ,lr:br'.,,, a- ib , , i t h.vu loped tiless; embryo 
1.1, th itV lit hybridI, hls 

0'v:-i,oTli tvii to t , i 1irnt l s ecties i b' produiction ofF 


fiittlI;t I.i! I %r;ite iI, luiid,' thrmig! colc!hi int trt;ittment. C1,STJ 

0 1*77 
151:1(1 "i:lI .;, i. .V.; 1 .1.(;. 1080. Inters let il ic z.atfonWAINEI:S, iybrfif 

bet w.ett Phis'eo,I a'tl, I'. ocuot I fo I ust. Beatn Ihproveictitir; .
Cto 'ii fe 't I iit FngI . Ir:i . Aitnim Ie yo I : 7'-77. , Ref. 
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Phaseolus vulgaris. Phaseolus aCLt HO] it's. Cultivars. lybridizing. Plant 
breeding. lrought. Temperature. Resistance. USA. 

Fifteen different Phaseolus vulgaris and 22 P. acutifollus lines were 
crossed It diverse, combinations to transfer re:nistance to heat and drought
into 11. vulgaris. mltbryos were cultured 2 wk. after Pollination using the 
:ethod of Mok Ui ;il . with no hormones Included in the medium. Embryos were 
transferred to fresh medlum at 7 to 14-dlav Intervals until root and shoot 
develolpment was Judged adequate to transfer the plantlets to soil ill pots.
From 1200 lilinations, over 500 embryos were cultured but most oh them did 
not grow. The cross was successful in both directions. Twenty-one F Ihylirid plants were obtained, all of whitch were highly sterile. Cv. 
Masterpiece was the bean parent Iin 15 F hybrids. Backcrossing with 
commercial Californ Ian cv. will clnt inue and progeny will lie tested 
afterwards. [ CIAT] 

0378
 
19886 VAN hEIiRBOR;IIT, 1. 1983. Increasing seed of 'haseolus coccineus L. 

Plant Genetic Pesources Newsletter no.53: 17-18. Engl. , Sum. Span., Fr. 

Phaseolus Coct ineus. Pol tlat ion. Belgium. 

A detailed description Is given of the basic metbodology to increase 
Phaseolus cocclneus germplasm. This methodology was used to increase seed 
of '. cccinens; In the CIAT collection, which presently amounts to 1069 
access tons. [C IAI'l 

0379 
22216 VAN' GAS, .I.A. 1983. Fomento del uso de semilla de variedades mejo

radas de frij.ol comfin. (Promotion of the use of seed of improved bean 
varieties). In Tapia B., H., ed. Dos afios de cooperac16n para el mejo
rarlento dth, -rfjol comiln Phaseolus vulgarls L. en Nicaragua. Managua,
Nicaragua, Minl sterlo de lesarrollo Agropecuarlo y Reforma Agrarla. DI
recciiin (;eneral de T{cnilcis Agropecuarias. SIT-I. pp. il2-115. Span. 

Phaseolus vulgarls. Cult ivars. Plant breeding. Adaptation. Yields. Selec
tion. NIcaragu;.
 

Three local and 2 introduced red bean var. (Revoluciin-79, Revolucl6n-81,
Revoluuct6n-P2, Rojo Nacilonal, anid Orgulloso) were promoted for commercial 
use in the states of IBoaco, Lstelf, Somoto, .inotega, Matagalpa, and Zelaya
(NIcaragua). Insoet and disease incidence, as well as grain yield, were 
recorded. Chrysomellds were the most important Insect pests followed by
wlitef lies ind loopers. lean rust was the most frequent disease followed 
by angular leaf spot, anthracnose , bacterial hI gluht , and BCMV. Var. 
Orgu I Ito, Rojo Nacional , and Revoluic i6n-79 presented the highest yields.
Condega (Es Lef) and Sil l)uis (Somo t ii) were the best zones for bean 
production. [ CIATI 

0380
 
21977 IIKINSON, lz.:. 1983. Incorporation of Paseolus coccineus germ

plass may facilitate production of high yieIdting P. vu1a9ris lines. 
Bean Improvement Cooperative. Annual Report 26:28-29. EngI. [Dept. of 
Plant i'arhology, Cornell Inv., Ithaca, NY 14853, lISA] 

Phaseolus vul rls. Phaseolts coceineus. Resistance. Yields. Germplasm. 
Plant brieditug. ISA. 
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Advances made in tine incorperat ion of high yield and roit rot res istance in 
Phaneolus vuilgaris lines from ). cocciieu are brief ly reported. At first 
the high yield of Lhe iybriId was a,,oociated with the P. coccneus-like seed 
shape (broad, flat, and curved), but it may now be possible to obtain high 
yielding lint-s without this ;eeid shpalw since some iighi vielding materials 
wi ti plmp s traitghit Seed have been found . TiI s hdII clate; that the 
assoic iat ion of P). co mcc1vs-lie nenid shape with high vield may have been 
broken. It is plropo;ed that tie Iitorporit ioil if P. cocCI nus gerniplasm 
into the freed iu program of fers lpromtI s fnl, al ternat ives for tfie production 

of eans witi i cpnroved yieldig abilfniiiita sin I l% when it is combined 
with root rot resistance. [CIAT] 

0181
 
20684 WYAIT . A .F.; FASSI I(TISI -. ; l nOFFMAN,,.C.; IEAKIN, I.R. 1983. 

NemaqnSap snap iean. IiortSienee 18 ): 77(6. PngI., 2 Refs., Illus. [U.S. 
VegetabIe l.ainratory , AgriculItitl;I Research Service, 1.S. Dept . of 
Agricul ture, Charlest on, SC 294(n7, hEAI 

Phaseolus vu lgar isn. Snap b;nilS . CiitI a r . tes I stance. Mel oifogyne 
incognita. USA. 

NemaSnap is the Isi bush snal fean cv. with resistance to tile southern root 
knot nematode, ,elolihvnv incgnito. II n!; resistance of NemaSnap was 
derived from 111 15426 . Nematiode reprodiuct ioi was reiicred to less tihan 2 
egg maissiusi/ riool W S t CIII on Ne11iSnI ) icoITiia red wit in more thai 50 egg 
masse./root ;stem oti s;Ccp ble cv. Aistno. NeniaSniap is resistant to most 
races of lean rust .and ti, tile type strain and NY Ii strain of ICN\V. ICIAT] 

21971 YOSlIl II, F; ROI)RIGUEZ H., .I.1. 1981. The release of Negro liiasteco 
81, a new -!eican bean variety tolerant to golden mosaic virus. Bean 
Improvement (ooperat ive. Annual Report 26:1I1,-I 15. EngI. 

lihascolIis vrllialis. Cult lvars. Bteni golden mosa lc virus. les iltance. Plant 
breeding. iesice. 

Tile develOinnetl aind rtIea.c of Negron luast ino 81, ;I black-seeded bush bean 
var., are de;cribed. Thin!; iie was con!;istently til -sost tolerait from 1 
total of ?5 I'CMV-tilerant lint and var. intrioduced from a collaborative 
project betwcen CIAT aniid the listiitoto de Cftnci v Tecnuologja Agrfcolas, 
Gira tema mI. Tr ia Is were -;.ri-i ed oint hi tile state of Veracrire in 1980 and 
throughout tni tropic tl t-xco iin lHl. Negro hiasteCo 81 is ;Iselection 
from jino i alksi showsthe cro;, ,I ICA-li l. iorril 70; it rea.n;nnably wide 
idaipti ti n d0i d n ; 1stnan c e. 11 :.V, iinst , iinld ;llin l Icaler spot. ICl IAll 

0383 

219i71. ZAC PIIllVA, I.; lPO IAZoV. 1. 11181. ilybrid developrriit and fertility 
i11 I'hnaseinl, I j l r i s .x Plinn I 1r cod I liells. neanhi;s-o Improvement 
(ni.-pera 2 . ing [,Xaritsa Inn;t . of- Vegetable 
Cro , PIovd i%, hl Iga r iInI 

i I pir in,. nln; u s. lug. 
Culti I -s. i;- nii-n. In Ipur'tI. 

ita sein In; vi- PIlininni coci' iin Hiybiridi Agnrnm i c characters. 

Expt. wtir- conducten to - tn InIossibilty nIl trnnisfeiring tine genes for 
reslstan-d in 1idwIeaie. anul vi l i I sefi f Phaseiltis occileils to 11. 
vi (nri . 'lin, tieriiIal uneid wan; cv. Amboy (In. vulgiaria) and FI 1651,21 (F. 
cocc lInews) . lower if cv. Anlnboywere ei'nnnnncllnted :) danys before opening; 
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the ol lowiIn, dav tile,.,were pll inated with pol len taken from P1 165421The fertil Ilty of FI was poor; segiregat ion was IIn F , 3: I In F,) and 
II:l In FI . The h1rids in F , F,, and F. had I ndeteruninate,setII-inte(IItvrVl, inatet, and .,ninahIIrowti hall it. he stgregation of thefollowing (characterI, were 
a 

also defined: size of cot'ledons; stem, flower,eeded c(dor; Ieun[gIh and tic. of the inCflorescence internodes; and pod 
shape. (CIAT] 

0 
0163 0165 0(6)9 0171 0174 

See also 000'0 006 0008 0'(153 00)7 0105 0157 0160 
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)184 0186 0187 0189 0191 0192 0197 0198019) 0200 0201 01203 0206 (214 0226 0228
0233 0:'34 0155 0259 0263 0264 0277 0384 
(385 041( 
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038422212 IIF1RRIRA 1).,G;.E. 1983. lDeterminacion de ]a calidad de consumo enfrijol ('omul. (1)ctermilnatIon of consumer quality In beans). In Tapia Ii.,If., Vd. )oS16l 10 00per;ICi6In para el mejorarriento del frfjol ,omninIhase nlusvilgars I.. en Nicaragua. Managua, Nicaragua, linistertollesau'rol lo ,A1'ropeearlo Y Reform;a Agrari a. 
de 

D)freccI tn Ceneral de Tcnicas 
Agropecilari :;.SIT-I. pp. 1(1-102. Span. 

i I;Io1 ('11 t Ivars. S;cd characters. Seed color. CookIng.
TImlig. (1ip'Ip t ( proper it l! . Ni(,arag ;i. 

TI Orgaio(le)L i, propert Its of 1 I expt I. ;ia cotmercial bean var. were
det ernillnIdI, Mea s vd pailameters ileuded( grain color and luster (foruncooked Seeds) , ('ong t itn, f lavor, cotyledon and seed Coat textures,
broth tl (-kn ss and color, alld tile? before !;(.el fermentation. [CIATI 

' 013852"23 IIF.RREI1A ;. 1983.I., l. l)eterninacimn dte las cal ldades organol6pti
(;Is el fr jol coinl 1I'liaseol us v l V,;a rI .Ir 
 I ineas estah)lec idas yvar edlde's (('cI I'srr]h.a (eilermiI' It Iol of organolept Ic propert Itse;tall Ilshed lan (ines aid (ommercial v ietICies). 

of 
In. Tapia B., If., ed.I)oS df"1) (' ClooiperdCi1ti l1 IM'l e] ITCiforaMllei'to delt fr fol comdn PIhaseolus 

QuAy kris I. en NI'i.lglia. Maill.agl' , it ragua, N inistterio de Ilesarrollo 
Agropv(ctau rio v ). l() - 1 O .(L-'lorca Agi;ii ii.eu1arfas. 111'I.1 Seart. 

rc(in Ge;creral] de t-irnicas AgropeI) 06
 

l'llas;uc(lu; vul~jLri; Cult iv;ls. 1,,1i111.l Ing. Svvd characters. Selectlon. 
Orgazi lipt it prOr(! t i- Nil:i tI
 

Fl tyV-IiVC I'e.l Voil. W1'I ilpe accordI ng to thld r organo l ipt Icpropert it,;. I arl;l i , ' . ; l(((ll1ii d conk ing I i:ne, flavor, graintxtuir,,, alld )r'" 1 6t Ih1 ihcki;l;. I e-St'ded types Ba t-1198 and lat-I1280 andrc.I't-s, l'dtI it RC 1m (l Vt tt '11l! IHc iOein-79 wt'ce (uItstandlmlg. ICIATI 

0'386
 

I):4I 1:i..Y , 1). ; 111SF IH.), C. I . 1981. Navy b'eaill seed quaI ty" I I ;is)ns .F I I:hIl 1 ry lal ll l)i;t.;i (I):I10-Il. 1ugl . , II Ius.[NlclSani,t t I'llInv.,hepit. oI Crop &, So! I Sc I ,enes, East LansIig, MI 
488':,, I'SA] 

23 
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Phaseolus vulgaris. Seed characters. Seed color. Cultivars. Organoleptic 
properties. USA.
 

An organoleptic (sensory) triangle test was conducted at the Agricultural
 
Exposition (iMichigan, USA) to distinguish between seed of different bean 
var. on a visual basis; the preference or acceptability of seeds was rated
 
on a hedonic (liking) scale. A total of 52 visitors participated in tile 
triangle test and 25% of these also participated in the hedonic test. The 
information collected in these different tests supportz: the conclusion that 
navy bean seed size and color should be major quality characters considered 
in breeding programs to meet industry quality standards. [CIAT] 

See also 0183 0311 0338 0339
 

1101 Foods and Nutritive Value 

0387 
24705 BRESSANI, R.; NAVARRETE, D.A.; ELIAS, L.G. 1984. The nutritional 

value of diets based on starchy foods and common beans. Qualitas 
Plantarum Plant Foods for Human Nutrition 34(2):109-115. Engl., Sum. 
Engl., 18 Refs. [Inst. of Nutrition of Central America & Panama, P.O.
 
Box 1188, GuatemaI la City, Guatemala] 

Phaseolus vul garls. Nutritive value. Laboratory animals. Diets. Proteins. 
Guatemala. 

Feeding trials were carried out to determine the min. amount of common 
beans, with and without met. supplementation, needed to obtain positive wt. 
gains of rats fed cassava, sweet potato, plantain, and potato flours. The 
protein content of these materials was 1.4, 3.8, 3.1, and 9.5% on a dry wt. 
basis compared with 22.8% in common beans. The amount of beans added varied 
frorm 0 to 40.07, without and with 0.3% met. Without met. addition, the 
amount of beans required to maintain body wt. was 24.8, 19.3, 20.0, and 
40.1% for plantain, cornstarch, cassava, and sweet potatoes, resp. With 
just potato flour in the diet, the animals gained wt. With met. addition, 
the amount of beans required for body wt. maintenance was 20.1, 10.1, 14.5, 
14.6, and 29.3% for plantain, cornstarch, cassava, potato, and sweet 
potatoes, resp. Mixtures of potatoes with as little as 10% beans with met. 
gave excellent protein quality values. The results confirm previous 
findings on S amino acid contents of beans. It is of interest to point out 
that factors other than a low level of protein in the starchy food tested 
are influencing the level of beans needed in the presence or absence of 
met. supplementation. [AS]
 

0388 
25207 BRESSANI, R.; EIIAS, L..G. 1984. Reiac6n entre la digestibilIdad y 

el valor protefnic,i del frjol comn (Phaseolus vulgaris). (Relationship 
between digestibility and protein value of common beans). Archlvos 
Latinoamericanos de Nutrici6n 34(l):189-197. Span., Sum. Span., Engl., 
14 Refs. IInst. de Nutrici6n de Centro Am6rica y Panam5, Apartado 
Postal 1188, G;uatemala, Guatemala] 

I'haseolus vulgarls. Digestibility. Proteins. Amino acids. Seed color. 
Methionine. Guatemala. 

Fifty-seven bean samples of different color (23 red, 21 black, 10 white, 
anti 3 brown) were analyzed and no relationship was found between protein 
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(ifgest it) iit\ c LI it. t ua li t . re IT(I vNIT. Nevertie ILvss , wi I te beans 
have a i gItIei" prottein di!est ib iIitv than black, rId, and brown beans. The 
greater digest iibility of white beans, iiowever, dooi; not increase the 
protein i qalI tv when mixed with cereal g rain.-; ;bove that observed with 
hlad anid red buait,, probalI v beea'al, otilt- protein that g Ives [ile higher 
digest ihil litv kI highly (Ilient Ih S ontaining ilno acids. [AS] 

0189 
1 . , 1977. ext rljdo ei i (Ile 

ive.;. (Extri-iedi heoi- in poltry leeding). tes I s Ing.Agr. Chapingo, 
>cX ICOi, ts!tCtIil; Na(iil al ile Apr Iciitira . "i

8 p. Span. , Sum. Span. , 34 
Re f s. 

21,.11 ihARlIN:Z L. P. FrTjol t( la alflllentacltin las 

I'lii 'cois vuljgai. AliIInl I nut rit ilo . Cook Ing. Nutr itive valtie. Diets. 

li11XICll. 

;'lwt. xi)t . i,'tIl, I '.ll t., I wi I hiiI kens f d li tl 1 It.s silu tc itd to di( fferent 
C.t.i.lti; Il i tii lI s. ill Lilt ]1It t.It . 2'i : -(i;l ,V-0l( cilt:ents fed witi)were 

Uvc t , I I ;lt ,1, c t d ; wi tIIIcaL 11 S l0tld Ir ]I)thl!i , , , , I I-l t~inhs I t l Inlel t(!; ofl 
(,Ir W ill n. Althoug)h thl.l'' Wa i.,II' illftica' .v,- difivirence (1 (.05)0 , 

gIlt' Iii ' ~i1t i atc li'I I ' i l o au)t tie%. ii W '' ll llI i It t I Illtt Iavt'il ns. In 
nd (! ):pI . o 1'.1 cl!.i I't were ft-I with l evel; of 215, 51, ui( 75"E- in 

oxi riiudt.d 1-a it; %-ith: (li 1 rellt (nerlv 111ItC11 (21112 to 2412 kCal). .\S tiletln ; 
bei;n cinte t ill l hi Iii i ii ia'ti , wi . p;i his were lower, be'oi g more 

W11ll .liii: IrpV i lvin though ieansC'it ;il It1W ei lto I ill t WIS d fit lL{. 
idciiLit- (,Xtrllx !ioili, thtl' tll>:-.ii Iatt;(Ortl ltl-. i.ted aid were mnore evident at 

high l-vii;. I!; (,i' ;. ct)- IAT ] 

11)3(1 
21152 .I( AI.'S (,., V.M. Pl76i. I;il iti h tiltiigica ie elnnco variedade de 

frfil (l'll]ixeiIliis vU tl si. ) piilioucidats en Mix I ci. I llolngical 
ev.'Ih it i { ili t Ive hcil vit I t ptIrown Ihi rlexIco], Tes It; Ilig. Agt'. 
Chipiihigh, MCtxi o, lFtciut. ia N i:iolill dL Agrlcult1'1:. 41p. Span., Sum. 
Span. , l Rot !;. 

ii ilit! vii p rIt;. Aulii.ilI 11in t I i!. 1) tcts. Nilt'it l|re vaitie. C iltlvars . 

tli pil'ee , r nii ii i1t li I il fferent 1l)ii1opfeal to 
%I %, itlt, of ') 

, 
boain %;ill-. (Mcetntral , Atiallipa, (Calario, 

vi iiiiliil g Inethouls 
doitterni Tit. th, I l i t Iv+ 

VI I Ia (ii ( .li , .ld lcllllaiit) p iiw'll i ll NexIci. l rinlg tii- initiation 
phais., I 1)5 F v. ' . we I i;eid ;ilndl :ii'o.-ir liiitlcd itI cli t r In lilit t cry 1iroiiders. 
'it' 1'1 111'ii Wvit; iiW tilt' l tl ip ., whiIhi hald a iurti on of I1 days;1 ot l'el 

liet i hx' 
gr(t;!. p rot I,'il vnlIitI T: t llid %4-1; U!;c (I it t he "'It( exp t,. wit I{ ;I (Ihlralt Ioil lof 20 
1.o IT l t ..- ali llc ill wi d t1ii lit eidura i n if 7 daylu:; ;{li ti e 

& v'.s. [1ilI t it Ist :x1i- t . , i t w,; , li; rved Ith i c lickeis fed ; (a't;vIll-lualsed 
dilt t hadil ti . 1: l'n;; i;ti t 1ii-al lv nii i ii i - t. (hick t; li1kiii ian s lit . pa i 
o I polllIrv rec eI' IiTnit h valil-ll~i..; dI I lIt is w.;i!, %-;li ltai Iv, blc!ai roi'.l] Its 1)0e1lip, 
obt illd d'i w 11 1i, t'-i' l tI i I il'i .i lnlgl;i, C.:i;s ill :;Iip ill silhow.d hi -iliti PiR+
%,lIhjc. ill/ll hoa;lltS. 'ill ]owc.,;t IR ,ll ule wat; ot~b iined with{ Val-. Aecentrall. 

Ni tIwsi iii! vi. L l/ dilllli f .r'i'c'!; wireL follilli I(tWV(i'ei i oll try fed with 
t;cl il alilt Iho te I-.. itI alit;. :,'I IVlics iilit;i ipu wi th VI Il] i errern ,ril 

( i.lll t .'lI, ; ini hitl Il 't~ l e(-i atIt and fo l thi)ottv wt I I' it ti super~'{ tI) observed 
Ih'.. Tetl III thl .- ivll var.' 11) tilt- ird( ext× . , c'lifekcin!; ted Mecelnltral beanls

li . iwed l'i l liii i iii ini il I fed .aa1pai ' Vi I laI ii ('i iit!;ilillt t t ole var. 

(Ii. rI--I-i' ioi I I ( ;lill - ;iiil it'xx collxsitipt 1oI1 t I int t hosle fell Czvia r o heatis 
all~t ( ;1;. i] . Ni !;Igilit i -';I litv il II t'lIelce;; v', observedI for the PlERI id 
,rt ;!; r1 t, l va ii ic ;, I AT 
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0391 
24235 SANC1IEZ, 4.K.; CIIEINE, '.P. ; PATTON, N.M. 1983. Ut Iliza t ion of raw

and beat-treated pinto bea,, by weattlln, rabbits. ,ournal of Appliled
Rabbit Resear I ((4): 139-141. Fgl., Stin. I'ngI. , I ) Refs. , IIus. 
[Oregon State 'liv., Rabbit Research Center, Corval I Is, OR 97111 , USA] 

Phaseolto; vuIari,; . Animal nutrit-ion. ilet;. USA. 

RIW adli MI7roCI;IVVed bein,,i pitlO were eV;Itel] ;IS protein sources Iln diets
for weani ng New Zealand Wtite rabbits. 'liese fees(;tuffs were unpelleted
in trial I and pelleted in triai 2. Rabbits given control, raw bean, or

aItocl aved bean diets (Unpe!lI eted) took 139.3, 87.2, and 93.8 dIaily,
gained an ;tv. 15.7, 1/.,, ind 21 .9 g lody wt . /diaVand 11 feed 3.9, 6. I,, Sed 

and 4.3 g/g gain. 0t tite s;amne1 ietsI pelt lt ed thtey took 22.9, 
 08.7, and
72.8 g, gained '8.6, 10.1. iandM0.2' g , an (! etd feed 1.2, 6.8, am! 3.f6 g/g
gat. leed el f i 1vy (lited/ga;ilt) was; poorer (' '"1.115) for raw pinto
beans I Ita for tilt other krotips . ResuI ts inflI cad t secere growth
tiepress i oi wi tit raw p littol beans , whIch wt s part fillIN overcome Iby 
autoc laving. Ile I t ing tiht,diets did not increv'te the'r feeding vallue. 
(AS) 

039-1 
25305 SATl1:, S.K. 1981. Invest igat ions ott the Great Northern beans 

(I'Iaseolus Vulgi S I.): proteinl tunClionality, antinutrient;, flatus
factors, fermentat ion, and carbohydrates. lh. 1). 'flies I . l.ogan , Utah 
State Un ivers! tv. 21p.1 -Igl. , Sum. [ipI,. , 218 Rets. , lIluis. 

Pi'aseolos i alr. I. ilt 

St i ,t lt .
 

CtiltiVlaS. PltoL; t1ot contLentt. Ainito acids. 
eOTl ou'h Fen'noelltit Ion. 1teIot v va I tic. USA. 

'rite ieat, floot potein;, alIorltil; globul ins, protelin oncentt-eq, and
protein I soI;,Itv we me evi i iate ffor ,;evt'ral ftnctionltO properties incitding
electrophtOret I c pr'oplt etl;, wter aild ofl Iab;orptI ol, to illng ;nd emlsion,
eclatin, vi 5cosi tv , sorpt Ioil I !;otlhL.rms, buffer capaci ty, dielectric 
propert y', hllics Ive st re'gth,, t ryps In and Chypnot ryps if] inhibi tory
act lv It iv!;, ;andplyto'tlors;g Ititinat Intg tt tiv it v . Pr'oteLI,:.oncenttates-t watfer oiltthehilght ibs;orpttfoil, ;II)!;or-ptfiln, had
and elfulsqion capacity (5.93,
 
4.12, anid 7).6( g/g, rev! 
 t.), sign ifcalttt I-educed trypsin ;Itt ( htt!vltlottypsin
lnlibitorvN ct i t tit', ;nd i,,l , utgg antdhetI ln tiin flatulence activities. 
Bakig expt. inicated that wh,-at flotr could be replacted by btean flotr and
 
protein cohicentritt,t' 
 ip to io and 21W, reSp . , ito cookie preparat filttith
 
correspodtntl l g 
 f i, ; tO i(f ;tttd I O, fi,"I rt;,ditl;ik ing. Fermentat ion of
bean-ti ce It letdtll s, t(s t hh attteans ltav' t I lotefnt la] for dev loping

fert, totd IIIs;ertat ion tstract
ented . Ab t Itttel n tioit;li (extranct) 

WI"{93
 
23689 ZABII:, ,.:.; lEIiIR:AX, M.A.; INZINfER, .1.; AGIBO, ;. 191'3. I-lble


iean floutr re 'vlt (r.hprot-ess; report: 
 i)vaii sttrch ext rtIs loi !ttte1Lial. 
M Ichi gan Or1 etat ltlgc;t 8():12-13. EngI . , TI lis. I iept . of Food 
ScIence & !ltitnatNutI itiontt,lIchil;tt State , lainng, Ml 48824,ilfiv. Fast 


J ,
hiso, I ts VuIlot. . Food ptroduct ,Pr'es Iitg. Iuaill t mrititon lISA. 
f
Tite poss Ii II t sf ;tr cll
o t iitF, tt; ';it ;tarche ; it foo l prodUts was
 

Iive;t tgat ("I. HIth !;t;Irh beit flour! (navy, pinto, and black) were fed
 
into ottextitth'r with Vtl Ol,; level!; 
(0 to 21W, tot;tl t rv wt.) of ground and 
tt iogtttl'I 1tti Af Ie prot'es;, vepettltlte (i!, salt, andh 11;. t.e extrtiott 


I lvot powder (.!thor onion, hickory, Irl-ecue, or eheese) were added. AII
 

( 114 



bean starches yielded good expansion (3, 1- to 3.8-fold increase in diameter). The presence of lul s tip to 20% did not adversely affect expansion.rhe puff,; themselves were bland and flavorless, thus making them compatiblewith any flavored product. Properly balanced levels of bean starch, beanhulls, and high protein be,n flours could yield an acceptable nutritious
food product. [CIATJ 

See also 0129 0402 

10OO llCRlOIi) IO(Y 

24286 AGI I:RRE 0394M. , J. F. 1985. Componentes morfol 6 
gicos y fisiol6gicos delrendltifento en frf.jo; Phaseolus vuigari L. al itocularse con micorrizavesi (:ilar-;iiisctil ar (V-A) y dinimtica de las e.;tructuras del hongo.(i'.urpholot clg and l ysiological yield components In beans afterinoculation with vesict , lr-arbuscular (VA) mycorrhizas and dynamics offiingoiis st imetul-,). Tesis ag. SC. Chapingo, 1,16xleo, Colegto dePos tgratduadlo. 4i'4p. Span., Sum. Span. , 119 Itefs. , I I us. 

Ilhaseolti,; vliaris. InoctIlat ioi. Myeorrhltlae. Yields. Yield components.)line ra I cou ttt, I'. Root; . lexico. 

The effect of iitocuiat ion with es)cuI;ir-;rhisctlar (VA) mycorrlizat,ield aind some onI Id Cepoliellts
ll 

;1, wt,] I ias on P con tent, if lifait var.tChioati I'-A- a s;stidied. Treat mitents used were absolute control,Inocii ltion with VA tyivorrhiy;,s, fir (t- O kg P/ha wittout inoculation.(omplitely rand;;ik:ed exptr. (design with 
A 

repl icatitions was used.were SampIplest.letn at lIO-diy interval;, but at 10-, 80)-, and 1OO-day intervals Intre;ttmenttts wilth P. After harvest, 2 t reatmenits (wI th and without
wi tlI VA lytorrhi /;i,;. Mlv(corrhiral infection was 

I rrigat ion) were eviil Itted 
ast.esseti iodmiurpii hl ca;; nd lhyt;ioloft:ulI patterns of the bean root and;lerfil Ipmitt; were lut rt'tlilted . A ilecrease it root vol. anid (ry wt. wasregistered ill til tr'e;itlettt with il'ocitlatoii. Thirty diays after plant ilg,the tirttteltt with VA mtiycorulh i i st;irt edi to register v;ilizes superior tothose of ti t' etntro] ill terliIs ot ni,. of todet; if tatin stul, total nodes,leaf area, f lowert, tot;;l pods, seed, ;ol seed dry wt.; the snmite was truefor lh(. ;ho(it-roo rittt ),rat riofi, leaf are;,, aV. wt./s.ed, mean growthrate, attnd NAIR. Mv.,oriltl aI infect i,,it iinere :;t(d iip to 50-60 days.
tcctrrtt,- ) ;iof irbii;cle; v;i t,;i t !;t ;it 
 51 days; atfte rwa rds vesicleOcCUrr'CI, was ge-, it. ht I;t third ,,f the root was the, m;;ost infected.Twetty dvi;uy; ;lt(ir ht;lvest , without lrrig;lt ion, a reduction it tile presence

of ;tltiits(cit; w";tt rectorledi Ittit tot of vet;Icles.front tilt I:t ;attplung The nio. (if spore ; Ihcreasedintil the ofend the expt. P content in Inoculatedbeains Wat; i t r thallt lt tinlI itocil ated hems (ii ring lot of the crop cycle.

[AS (ext r;ct )-CIATI
 

101 RhIlz tl)Itil spl). , Nit rogen Fi xa t I ott and Nodul at Ioni 

25196 BOI ANDI , ,.I.. 1395
; ARRARAS, E.A.; bAZZA, I.A. ; IALATTI , A. P. 1983.Falt i die repllesta a ia inltc itllacf(I de poriito atil cona ceptis delzo lut jLh;isll I enI el Iroeste tirgentito. (lack of response to 
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Ineculatlon of alubla-Lype he;ans with Rh417.01otiI phlseoIl I stralins in 

northwestern Argent ina). Rev lta d( ]a Fictl tad e(IQAgrollOllfa (Argen

hia) 4(3): 263-270. Span. , Sum. Span., lI'gi. , 25 Iels. 

Plta:solts vu I.a r Is. I n,'u Iat f oi . RhI olob11ionpha.eol I. NIt rogett fixation. 

Argent ina. 

4 bean 

ArgentIna, theiehavir of hizblum phuColI !;traios evaluated 
Since iioculatfil Is not f rtqueutly used tIt luiblt-type craps iliNW 

4 lot was with 

that. legut'. C(lmpeltIt 141 let weell native and Inttroduced ;tral1:1s for tIodule 

flolec: lo sit(.:, Wa; also s;toih'd. Expt. were pe rformed fit a cottrolled 

c IImate chiamber and ll the field (el'rl I los, Salta). Itder controlled 

ci I mat I4c Illld !;t la In; I V45;' 48, and 492 showed efficientI t I ot;, 

.v!tleI ;s. A It ho gh r t rain 4) 12 wa. Itt-feet I ve, 't %.i; Il Iff I cI entt in N 

fixation. St taloS " 48 aInd F 4
) 

had hillghr 2 of i4ul1.'-l;, Lhlis value 

varying with tit Ire4 '14e -f pota41;,1441,Ittat',- Ill tilt- llt'!;.No respoi;le to 

w;a; ill attl loor. Ittlitrodlcedttodthl 4t oi I11httrVeitiltl fluid and od l4at lti w;s 

StrI4 15i lormed ilvotr 807 (if Hil liLtoul41; wit l respect to tiil nt ive lInes; V 

ccmil't tive intet t4444 _ IAS]45 wa; tht lilt,!;t ' for the ot ti1 

0 19(>
 

The ed il phase ll 

i 44l10I'a t I1 t4o cst" ;ili ;1 Amu1rIl(;4ll b1444441; Int I nd a . Ilt rretlt S cIetic e 
53( ) : 4) -.-411 . Kti I (1)fvh;i o f tIog5, 

'/17490 CAIR , Y .11. ; RAO4, N.;S. S. 19814. ' for Rt1I,,+t1h i 

. !;. (I" M I cr4rob ho , I till ian 

Agr icultural lt;1;t414rch l1 t., New i.-'lh 1100 12, Intial 

lh___ ll__ r Iilliz Il!4eol[ I 'ulati n . Nodulat foi4. Ind1a.; V'4Iji_, .. 4H uTl t, 

Well OLO i4 iz441 iit s;;ecI theit IntrStttl t114.'t't4' 41 441o4 tO th; t ti'v 44 tt tduced 

t44.411j4(r44t4 14 4,I tilt'.qj;t_41u.51.',riup;4t' vi4tu I y aibsent frtomi Inda 

4o I Is, i444dt1144t 4I !.ipt, 4t r RhlI zol)I)u4 pha!;eoI4I I si m4 ti]l It1i4 with I t I44;of 

llV'('5;+4;44t t,(y 4 '14T 14' IIt- th 1I 4 iit tIll e ab IItI of1141' 1, 1he 4lnent 

All'erlt'44n hv1,4 i44 an44 'i. rt4l , s I !;otI co(c' 'd Var'4iousI I I liI ti t o ]!z from 
ngroc' Illi ztollt; f IlidJ;a , re I It;,-(] for ioodo Iat iml te(:;tL; I n ItotLs.Ict" i 

'll Ill 44; t ;11 [I , 144444t and11 I. r r(I44e{ 1 ( 4 ' I'. hvI d'!; 1. 4;, vluIga Is we~~~l I nllt s nt I ii plalllts grotwn fit]!-mlnt'(It i(cated thamt itldulItatIminw.iit;illh;tn 

I ;oI I!;. 2id t pit 1I4!414;uI (l 4, ; of vitu.L.ar 

hl ld .Ith1 4 1l1 1't..lt :.;t-ains ot R . 1 l4445424 I I (Io a I :t r;tai VPKAS , 

C IA' I oll !;I I .,144;.) t1b1e i /ilt Il'14; ;If 1 revea 

a I ' A !;, o I tri4- Inn d ' ; 4' I1. I s 

,andt].,) . I I4 th' tV wk. led 
it it .. I4I4ll t llt) I1th tli' I o4 hl ed r4a on .l vci v I ll ;V 4 1 4;41 ll4 1 141411 1 ot stI14 . )44 

0197
 

17)90 Hi' IA I , V. ANIIIA IANA E'IsNA, S. 19170. Inoculaion es
 

l l 6St, t t1 . intocilat fil .
I C l44 ntI(I4 14I,,44;4t4':; l'CX 16lil, .tt 1 I 11 (.e4t8.11e 
R ltelI t! I 1I118 4X1l4, lln1t14;). L'Ag,.ronolllleTrp1.l44 25(0-7):596-60 . 

Fr., Sum. , I'll,], Spa Ilt N 1F[r. . 4., 4 

Ph';__ ,u.'t IL'.a!.I_.InlocilI;ItIt n. S tr I'n; . 10h1zo~h loon. NotitIlat I iln. YIe(ie s . 

I r ;14. lg,', a r .I N;. M,44d4 ;c' 

pacar 44 , 1lean ; 4 lhit ol4dIll ;l , I mll4h .,t 141 4('hell ; 4lld .ee 41Cllc with 
Ritiz1 ,141 :;t4l4lii,itl441Iet I I I 44 w It It N1. and Inocul atios11Beim 444v4an 

1t4 ',' ihl t44gethe r manure 

tilt,p1o+s1t 14i14.hi1 1 lAS 
1igh1y i4cr. ;44d n4hl4l4 t 44 yleld. 1i um with gave 

I cant t hl~l;c(' . 

'1317 INSTiIT' ) SC:Il ::SE A t;I.ttO I S 11 RWAIIDA. 1974. E1ssal4l1t.S tEl 


i4rttn t I f; (1,,1-1970) . I xpertmu l I tt rals (1968-70) 1. In
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La symbiose Rhizobium-legumineuses al 
Rwanda. Rubona. 
Note Technique
no.6 pp,4-8. FTr. 

Phaseolus vulgaris. 
 Rhizobium. Strains. 
 Nodulation. Yields. Protein
 
content. Rwanda.
 

Several exptl. trials 
were car-'ed 
out in Rubona, Karama, and Rwerere
(Rwanda) during 1974 to (1) 
evaluate Rhizohlum sources from 
Cembloux
(Belgium), (2) demonstrate the practical 
use of inoculation, and 
(3) choose
between a liquid or a solid Inoculum. For the 1st, seeds were imbibed inthe fnoculum and then air-dried or dried tinder shade; for the 2nd, seedswere placed in the planting hole and peat or rice balls with inoculum wereapplied before its closure. Data were taken on the no. of nodules atflowering, color of the nodules and leaves, yield, and DM protein content.In Karama, but not in Rubona, inoculation increasedcontent, attributed to the 
seed yields and protein

fact that legumes had not been cultivated beforein these tropical black-clayey soils; thus, competition did not exist for 
the inoculum sources used. [CIAT] 

039924240 VEILASQUEZ G., P.E. 1983. Estudio en frijol del dafio causado a Ianodulaci6n per insectos rhizobi6fagos y del efecto de Ia inoculaci6n deRhizobium phaseoli con dos niveles de encalado a] suelo. (Study on thedamage caused to bean nodulation by rhizohiophage insects and the effectof Rhizoblum phaseoli inoculation with LwO levels of soil liming).Tesis Ing.Agr. uatemala, lUnlversidad de San Carlos de Guatemala. 70p.
Span., Sum. Span., 17 Refs., Illus.
 

Plhaseolus vulgaris. Agrlcultura. 1t152. Inoculation. 
 RhlIzobium phaseoli.
Feitil izers. N. Chemical control. iNc' .latlon. 
 Dry matter. Yields. Nitrogen
fixation. Guatemilala. 

The damage rauised by rhlizobophage insects to bean nodulation and N fixation efficiency of 3 Rlifzob lim phaseoll Strains in mixture under normal andsoil-liming conditions was evaltu.ted In the oxptl. fields of the College ofAgronomy, Ii. de San Carlos, Guatemala. Factors studied were soil liming,seed inoculation with R. phil, and soil application of mineral N andIn;secticIdes. Parameters evaluated were % of efficient nodules, no. andwt. of total nodules, Z nodules damaged by rhlizoblophage insects, dry wt.of aerial part, and yield. The application of lime to soils of the Cuatemala series dii not influence bean production; therefore there is nosignificatlye difference. Ilighest 7 of damaged nodules occurred in subtreatments where carbofuran was applied;nor ili :ubtreatments where it wasapplied, damage was significantly lower. A high % of damaged nodulesreduced yIilIds signit icantly in relation to the control. The inoculantemployed increased the no. of nodules and the %.of efficient nodules inrelation to th control, and therefore resulted in higher yields. Theeconomic analysis of the suitreatments demonstrated that additional profitIs greater with the application of N, but the additional profit/quetzal is19 times greater with the application of inoculants instead of N. [AS
(ext ract)-CIATJ 

See also 0045 0081 0141 0207
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JOO ECONOMICS AN) I)EVEIOI'MENT 

0400 
24202 BAUI)EI.ET, P. 1969 ia Commerciall sat Ion des produits vivriers au 

Mosso. (Comerciiil izat on Of food products In Mosso). Il_ Institut des 

Sciences Agronomiques di Burund i. Rapport Annuel 1969. Biuimbiira. pp. 15, 
22-23,2 6-21,30-3i.,Th-39,4l-42,481-49. Fr. 

Phaseolus vi] ar|s. Pricis. Income. Plant lit ioduct fions. 2u lt Ivars. YilId!;. 

'aiil s are preisented oin som ecoomic Ilarlvietrs foi variuiis food crops 

growii durilng 1961) In Mosso (Bul'lrndi). OverallI , beinis retpresented 207 of 

lleatlland prices this crop 

regional market., (liiikemb;i, Muzyt, Itlile, anld i). il:tctilit lonr; noiid 
ural I income. iOi., , max. of ;ire prestiited for 4 

(i t;iiign 


, fi 

ainid lak (if tilisp'lortait loi ieans. Other & itsI hnd ate d that miil. bean 

prices wer' I awe, li Mosso, whieic these irc s ld it retail and there are no 

regional difi fereiici!; prices were attribitied to aib;inaCe Of SnTIC crops 

regOl hit ion:; on tr;isport pr I C CS . The hiIgh si ui.I . pricle was I ound In 

Mat,'il1;i. [;r'Owillg e'n;IIISrllre:;t ttd ;i high vlla l ion. of ilbor compiared with 

other crops IR4egminit I lit" I Iseit prot eiii Imba laie. lilt 'il idi pa 

Ciised ily t ile ;lramsOt exc Ilus;ive Cloniismlit ii II IleanlS. Yi'et]iS of fitll rOducd 

Mexco Colorado, Non, 'liima uiloutantd;ilIng colllpard 

with those of iocal vair. i-sctors aff-ct mg regional icomlerclilization id 

var. Mlxiid r, Cient ii a 

thiir ecolomic equilibrili ;ire ana lyzvd. ICIAT 

04)1
 

24030 1lER(;l-EN , 1). 11182. Aspect !; (i! la comm.erciallsation des produits 

vivrlers, des ]6gunm.s et di's; frutIts llirindi. Observat Inns stir Ie 

Milrcii6 Centr;il de tlliilmur;i . (AslIcIt s Of ical if foo]commtLI Izat in 

produlcts, ]egOimeS saild frui It ilii rtiindi . Obervit ions oi tile Iiujuib, a 

;eiit r;i i -a rkc-i ) . Ilijumulnira, InstItut des Sri Icnrtcs Agronoulqiies du 

Burind I . Dl)ia rtemt,nt de SocrI -EiinoniIe RurallI. Note Tei'liique i1o.8. 

42p. Fr., Sum. Iic. , Klrundi , Fing l., 8 Refs., Illus. 

i'iiaseias v igrla;. Market Ing. listribution. Prices. Burund. 

Dlat;iwd; inl lect i f-M.iy to Jlly, 1982, to acquire better knowledge aind 

inderstainding of ;I IIi. of aspWts CO ruiL'irhig tie riai-ket ig of stalple crops, 

veget;Ib I ';, aInd frii It it the Cent ral Market of Blujunbura , tie most 

importat mllket ini lithuiuldI. A lIst is glveil if aill the products of fer d, 

as well a; I qu:ilIit;ivt appralsal if their supply and information Oni 

r I-es. The ;lalysI s of the origin (if most of fercii piodurts slowed the 

reliationsh.ilp of the different natural regioins of Ilurundi withi the capi tal 

city, tie latter being a diifIcioc'y a rca'iby defni t lon of agricultural 

ploducts. Spec t Ic market lg lro'-dures wet-c !;tuid led tr the (:elltral 

price t mei isChan I ya I AS Market anid ia i u I mI ir ;ire ;:-d Ii deta I I . 

0402 

23108 lITT:;IfENI)IRI, II. C.; IARRII-TT, K. P.; INII KF- .AVIISA, h.M. 1984. lea ns 

ani( cowpl)e;, as I li f veget ablIs ;ad grainIlttigimel;'. i-ast Lansing, 

MichIgan Sta t., ['Ilvers itv. Rea n/C(wpua CoI l;bii.rit ive RlEseairch Support 

1rogram. Moniog rIaph no . I. 24 1). In I . , Sum. Elip I . , 84 Re Is. 

I'isno in., vii I gniriiS. ReeC;i cch. Conmiip t I on . Prodiu t In. USA. 

Of the more th;in 8 r 
) 

letit species ciisiimed ias i-.;Ifvegetables, cowpea 

laves aret-commonllly coolkell ii the drier and wiier region.is of west, east, 
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atid s;outherli Al licar (,n aavi'sdl leattloe Iile0 t)re'',l-lent iTT thIe'cooler 
highlailds of ;t.iidand :;iitlierii Afr I ca. 'liT, Ieaves I1 lthi spec I es arLe 
f 'equsert Iv dried Ile Io t' (fse 'ilit'lu sasti wt.ln,, n veget at I-; ;Ire s;C lt . ilTe
i I 115 I i (I f d i L'11l 1 1 '.Vc, ii tI ' I ' O I ii (I vetL dil iaI lle'ta|nal t l t i ra I 
<idldlt t it l, S I ITCO lIse I t ab I v 

prob I V In t h lrtlieot tilt wiilIif. Ittatlla 


I ill I eti';,'t' t; I iLV i S 1 ((Imietiol poSt lii vest 
ciaped14 Iw rt ito cave; t g reatu r 

atalio I tsl e;tC. t , ItI iT i vI il! "tr I I.[Ig thani tet h r- I ca l p pular-1" leaI f
vegtables. (011 i Iecl gi',th' 1111t1'i t I onii it ti ci oki'd aI ' I o l a t and en1 
kg/ha/da y l,tisi!;, 1ii,th It eaI T til' pe;i lea vc ,i re 'i lpe1t It re Wi tLI theI r 
seeds. Prodtuct fot 'IT)'lll il lilt r'lrp. ;! !; I U if vt'lVtili lIt ; I; I MI te d.
Res Ii t ; I Il(I eat c tlia t t lie It, I ! il t ici( ,it geliet I 'v'ar i at Iin alld 
I)v'Slyl it gc I pI)ttIit I te I' U rtilt suicIcssI iII lt-vi I opnent i i cv. Ihor leaIFalld .stdIf r IvatI rloduct ilm !i+}ster;. IAS] 

19749 IRAS I. SI"(RI T'AR IA IA AG;RUTl'I TIURA. i9183. l'rt'ultos ;arfc'lvoIts; Area 
ctlI)hiI , )irodluctta , ren! Itlel tl i vi I teal' I tI ptelit'aeti lalhfa , No riles t e 
Hrai ,I 1973-7, a Ill/i: feilaiit in grail. (Agrii l tural prodlc Itl; area 
tirvested, pr.)I n,1 tiiCt1 Vie ld, aild markt viliut i t illice lalia, thl... ili 
toirthleill ttr I'tl'i ol, aldi Bri;: I, 1973-75 to I148(0: beans). lit
 
A prllil-uca .igt'fcol I i Balii i n .,i'eolite:o i'elg 
 laI l e nIal tial I 1971-1975 a 
I TOM . Salvalidor-BA, lstailita I ti'Cloi1I 'ai dc Pl ;tnej lienlit Ag-cel a linlifA, di .
.cqri' So;tbS Id(II ; ;J I nto Ag .I' InoV aI'i I rIco I!: . pp.5l-5:1. Porit., Illus.. 

isvll .s. le l>il ,t Itil.t'ha s vu_ g ,_r Yt l tb;. tlra'. II. 

lit ll atea hi i st Pt , It ilI tit i ll V it, utu1, tld mark va% ttit.da i for lihla,
teil'nT)l'ht l I ',,it('11al I , aitl I i ,i I ai g \'l'li its tall, s all(] graphi cs fortHic perled III -. +> Lo 1980). 1I lATrI 

(14044 

18547 ItiSSA, I). 19 Aliast .C ietiil t ' lIsupp y, nd co'mlre,rc 
l . t l'tco t/lI'ttclt.cf lo fela li. (BeaniaII zait iit),. .avlili-, II ;IH ": 14- 17. P~ort , I I Ius . 

llailo lits V illiLs . YXIt'.ik-I n, . l i m pIiliti iir .i, Il h tl il, ll(rat'I I . 

Beaill suppll y at d I Il i I zatI ilIila i I i' proll eins ",r(i;1i Iit I] dilitriig tIlt 1970'a tit'eallaI vl:! d . llBeirl!;luppIv du(t rea/sed andlc Illlc,'i , er ,;11)1t it lll!l,r)t oln it tthe
a 

ex pc-il!i,.) i (roal!;,,l('lls t tril I)f whea tt- o ltimp 1 , /I II'-l ed(I dil tTo lc'ed( beain 

l)rohItu I lv Itv. I'ictI-!, iT wo vted Ill tII!; -tedltie(tI pr ducti lvi t v tic ide till
l ack it iI i lvi( hI I tIelil ig btnch- sled w I t t resiltii , totiunfavoraibIle
 c I hiti I Ii ld I t ll -,:, li ;t 5;, ;it i i-i t , I t;,w I tiputt lice (ft rt I vers);

ilsI I t 'C.ieme t It lltv sI ;miii
nt I"We- i ; ;biv;iitlrll-at it It i li n lila~ f1 

the ;t'I if cr p rottat letis. TheItii i t Il 9 .ii .
I:v;n,ud 11ro.1 et'tto il " 198 1 and 
1 pp liipcI Iet-s I 11 iII rilcr It rl-lin lt c ,;n li plrl,;lod citll o lle presented. 

CtI AT 

:'2341 ITDERAC IiWN NA( J(Al. ll: (AI "'I'1lOS IE COI.tIBIA. i'Ro(;A!IA I DIESAIIIMOLL 
Y 111VEIS..lF I;lI li I l 708A S CAFTI,llRAS. 1983. r llI vet'dut. (Fresh 
1)(ititis) Iit . riiliiut igt'r it Ias lit-,rece'ecis : liiS (I'aile iil IIS I St 
p '.'4ci' Itllit+ 118/I Pligiit A, Depairtfttlctit it dv Mer 'ItlOii. Set'I 1 s ide Preelos1974- 1 H'. let fit li .1, pp. 175-182. sptiti., IIIus. 

l _a Itus vu il tiV. Il tillilc |It . Pri es . Market ng. St t IstI ca I da ta. 
i( ()ill)I it . 

Monitil'., llsy slusI i'Illct.i' pai II fo I l'csh balits fit 3 i Iittn itt Iea o f Col crib I a(llltOIit , ('tIll, and tld('l I ITi) f'itm 1979 toi 1981 a11(v arml yzed , itcl]udIng 
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projections for 1984. Fluctuations are shown In graphics and tables. 
[CiATI 

0406t 

22344 FEDiERACI(TN NACIONAI . CAFETEROS E COlaOMlIA. PiiaOtRAMA PI: I)ESAIRROI.i.O 
Y )IVFPSIFI1AtION o): ZONAS CAFFTRiAS. 10813. Hal I cht, Ia. (Snalp bems). 
In - . Pr (Idlo"a tat ; aIgrft.II 'ru (tI uta' r st+ ) s-; (Ibv om . I sI si , 
proy.ee iotnes, I)H4. lioagtl, ittepartanitnto de l1ta't'adco. Star h's tie lreclos 
1 t170-108,3. alh -t i n .l',. pp. 8 -li t). Spaa ., Illus. 

l isolus _ Sta l, 'itaa, l rit :. allrket ig. St at ist leat
dta . CoI l lbfi;l. 

Monthly wh 'lv.a;Ia, pri 't'+; paid lor a;nap Iateams l I satinlt It us of Ct lombiaa 


( o a5t, ('a Ii , ant ,Nid, II fil) I tm 1971
) 

toa I t'I ;are anaaI; 'va d, it I tad i ng 
pra'j tat ions; !tat Itit84 . I'lut tuat ata,+ lte !;lown int )'rathics and Itia les. 

CI AT I 

18I.'0 FITNitACAtt ;1FITItl VAR(;A;S. INS'1 II'Ilt) 11,.I (I F,')1FPC Nt1, I'IA. P:NTRO )E 
FS'I'ID)OS AGRI()I.A,. It)) I. Fe, ill') : ta tti ;Ixa;1 1, 1 Iaalaatlla I Ii lle it tPrna 

llialaatt att'; -,'I ; s t +rs ofpaI-it ca,+m.IIT I' alllta; t (
) 

t 1980. (Btt eSti mta 
1(1a t' !;t It' aVa i I alb i I i t %- t II I IIIaIt I1 V. 1ta ;aLaaIat ia 1 11 r t': It)2 

) 
t a 1]) 8 0 ) . In 

lt aa'1 I hta'. Iat vriat a lt e 1-0t !;t, i fto ( et 
tIr Iit- a,t a I 1 a i1 'O.I R I , t -. 1lt1 c i tt-I, l rasII.1 , . 1]. ITrt. 

bif I. ( I I, ) i dc I I1Itti ; 

l'l;a uaaiITIas I t i '. Pt ".ltat ita). I tI 't ; tIat) . 8(at la;t I .ta V I t , t;i (;I it Bira zi I. 

t at.t 1 att I ('t ;) OlI;at a aIt*,.' I; I t d onl aac I i It:qaa(t'mt; at ,,,ltold ortt a n, t st mpt i il 

atittBI .,iI I. I tatI pat at at 'aht0. ' I A1 

:'II1tI a a;,\ahI, I , V. tt. tat I',)'.. Itt;). . i"vaaluat t fioa at 

vii I Ida tta') IId la atIt r t lI '; ,ta ' I f I I tattt,' t re,; vI vr t' 't,s na tlt 
IlbOllil attit ala'"; t',' A','t'la a alat I d ai.;dla. TethniqulteTa1 I I Tta t'; Rwtt Note 

i. lip . -''. I I . I I t ,. 

l.la ta_I at, ; .- I tt, ,.. I a ' I a aS) 1 a';TaIt'. Rwaal . 

tta' N lll.'.aaaal.a a10at l1I ,d. tat I ia'iaI on1 1, do I a1 ,taaa'a; t 'Il' praIprotuct 
'(la!t /a;ai I ,, . ai ta , tflaIal I i l t. ; .', kg ,etat a I(n F"a') atnd labor ( I1,200 

II). "Th I in Ia1.l t Ita) I tit dl tt. ,'aIst (afa. ; M I dUa tiat' t it.I Ilaltoar 
(6l0) Fr) a.'. . t I period watt; 8/, kg/ha .'t atha't iaa t at' t a 170-72 If
 
tlt(' I'll'.aaa ' l tatl" fatrmert
at) ia'laI I a I ; .' ) I.'r'1Fi , tItt'It, ea at1 t(, thae I s 
17,61)OW l -, tila, .1 a ti at tta a) tof8 (a I I,)680 - 11,.'00)) ar l),)80a Fr (17,68, 
- '60)) . lat Iat'admtat' aI ta t ta,I a ' wt ;tith rt tat ttn taf 710 kg. 

(Iaa' utrta laah... : ittth1 act Itattat t80) k, ik atlft icit nt tat cover costs. 
[cIA'f] 

)186 IlAIlI A. Ii t"'t'aa t1t. ,tI'n rasea't. '-'t atnda ota, la8,,'. be ,xttent; In 

a , , a ra travpr tv ent Easts 
abject i eta; tal-iaIll'; itg; wotrkshlop 

Ltl)toplfat. 11_ Ftrl-lt E . A. I'd lCro lit 'rn anl] Southel n 
At a' I'a: lRe'a;act'a'h t't 'I Ittn it ragiona li 
N .aa n,;, lttt;ata;t, )aCanada I , usearchF1taa IP)8 i. L t ltatatt, iaonaaaiave Itopaaa t 
C(t tre . pp. 101-II!.. '1. ., II Iits. Iii t . of At' r ltlatL ral ie."s atrch , 1 ).0. 
Bo: 20)1, Addlt; a ,lt , Fthlapiaa 

P:ltaatailuais l)arLas. Trattsfer of tu(lhn)lgy. levelopment. Ethitpia. 
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In 1974 tIc IntiltutL oI Agr!ciIltiral Research and the Agricultural
Ievelopment lepartment eStab I Ishd a Joint revs,irch and exteniion program
In Ethlopla, to cover different part; of the count ry. The low productivity
I i FthiopIa could lie if;provI t lirough ext vnslot by fit roducing modern
agricul tura I technIiolog Iis that have 1een dIveloped iv"research Inst I tutes.
l)tfferent a;pect a cotcernilug organ izatitoal resp,,n.iliiiIt-lea, coordination
of lie progratm, site scllct tou, typesi of tIrils, trial modifications, and 
future p 

l a 
n!; are discuiss d. iC IAT 

04 10
:'42q1 : 1M., k . '.; LYB*u:(TER, D.W. I 'P"1. FI xIble r.Isk-)Ileunted market lg

!;trit egI ItI pinto it)-;ill protil it . Wist.iit .tittiia I if AgtI[itl triralECollorlI( 8 (: I:1 'I.- I I. Fog I. , Soill.E'ngI., 16 RI s .
 

tlia eoIl u, volea,-a ri. M,-arket rig. Ptricvs. 1&'thom iec;. I!SA. 

A moileI dIies I gelod ti dh'lt I I 1 itprl rre liapotrvs st usLmarkihtll, t r;Itegls for 
plIuto bt lI prtiditer, I ,1 ) tr ented. ltilt, 1hx'Il iiiod.I Ie I 1te s tr;Iteglesthat I i."iritlt 7arvth t (tt11 ftti itair lIl [it i roiliv whether or not storage
shotlld ollt iit't. I 'p lIt i ltatliiitioi i ; ylvtli to price luncertalnt v ind 
rti;k prefere tts. R- ii i tii-u , ndicitl hi t t 1]% ;lsI dlecis on liikri; prefer
Il xlilt. i;i' ttr I x d !;I ;tIatiglft tliit c;ll forI- a lirl dter linedl 
p tt rn of .all . 'lItv a Io !1i0w thi;it tlt" C ilce oi a irket lng strategyis sill;it tviIll f 4is pl' it li'in . ilit ial -'xp rIetilices III lkingtlie model 
aval lubl to produii .rrs, iiv u , ill !;cui;u,d. I AS 

(14 1 1
 
1h; 1l Mli',A, l.A . li I, i?. A {
icito! i'on~t:icml da cul tura do

i. K,. (it mhc oeIt bean IoductII n I in t/I Agrop cuii orpr (111).

8I i:-h . PoltI., I I RoliiN., iI Im;.
 

vi. . r ntivhl,, iri M i t n,. liI(i!;. Stol., .. 'od ct iio . lira;II. 

FcoiorIii aispect lll bl a 11 t-, il' iii ti i it i i I ra;-i I ire iiilv.Yz ,ii for the 
Ii rlIod 19 19-H., w 1ltI tItIill' i, tt tif, ii tl~ttlon li the !tat v oi l i nas (erals
 

rega rdInIll bital ii 1 1i -; ind !t 
 vti . lif I982 , tota I ;illprilduct ion, areahillvuetedt, ;ill(! vichkl]} liltm 't ~ c'onldterabI'. 'tll-mpared with the previous 5 

yr ;is I reiu lt of Iiilt l ilttit tv !. [uCIAI I 

I!f,~t,1 :,l) 1'0,. P . !,t-¢,'9 i ;t i l dV i f,Il. I o IPt!;drU d~tqllilItIdlie se lij, 

l ua; r,t jo~ l' ' i'.11M'¢xi, , Im 'I'itI ; (,i IttIv.,s di-': fIIIo;,, t'rf Io I, ma fz , 
!lI'il, soVy , I I'Igi. ( i lult i.I of idi'V1iiiii I lliiit Iii Ill MVl. cO forIni) Iov"ed v I. ,,'I 'II'cc. I-(' Iii,;, 1:1'11;"', g h t'otliti.,adso;l'.} lI,~ v a , whe'at ) . 
'etIs M .M S'. Alap I Ill , Mtx I ,i, Colgi)I di Post g r;ilualdo;, l'-scueI a 
Naci IlaI d"I illuit rli. I t(p . Span. , l fil ., I Iia;. 

I'laseolIuusiil i hullolitII i,. F:, x ,. it id pri duct ion. Stit aitIcal analysi;. 
T lex i , o . _ 

A at iii v w.:,it i-li ut Ill M x I ,o to tiw ald 

firtlict Itti it il ilett I li 

uSt lxx t aIt titl tIons, tnld tile 

ImllI z ' , hi.., Ai ,IltipI nit o rt!-o I'hllh, 'ovh. ' "Illi, 'Old wheit. ill liio'a it ie. , rI"e ,o( t
t - o I ll rovo'( i;L C-11 1)rod lCt I[Oil 
prog rovI t}.. If-, .!!ng "'I lH- o)f I o I o l hmd ntt! 'd ma t tI frpro~vvr: tr p]lantingll Is 
summl rl;r andll kic(torl'z.cd, illl lilI I ll)ll tilt' dtL'll;llldof inlputs. fil algri(tltturra 

product iln aIu I tt l l lt]. At tvri evising ti,, t -u illI t th esoryi,I tsw
IU trUti) Ir e11i I i h tI h tthI ;iiiil t.i tl-ittItiotiUi i tiiU ed it W l I t t he 

tifr'get ilreal ail- desr" I be~d anld t t h e uc l livtrIv. t d(-I s iitelf Ior thie 

http:iiilv.Yz


stt at i -a;l t-;I I VIft of t l ;ita are dl t lld . Varilit loll!; in prI cI'S if
 

Inl prived l i ;t '-l 1-;(-'t1tUr;I t " Chillit l i ttit-hi ul'a d fuor scL; il tit-'
 

ippos it' L i rei't iIn; ch'lnni s ar. I i glt r ii firr gaited rugI its. Cr'dIt
 
jv,'o I I it ,ll tor Iwaln IlLi t fl ', 1 ikht ly int1h1 1 ,lM-tt, t ill! ;Id0I)t IolO fil 11,Ipl ' d 

liti Im-tic re,1; tII I ltr ri lit IFed lhe 
a;riti,'Ilt a.l I 'l iiirv %, I rll hItl 1 lht1 iti, Itipilit; a rucdutcL I o in tike 

;uITutIutut (,i 0 , d ) l1Ii t /h., I' I A1 1 

ste'id; tlhIt I n I ; I V Ii ;i reas . it, mt. of 

I/.Ii NAVAItii S., . I 'S I . M.1ICoi ' t rVlI "l i- o t i-i Iu VcI . I iiito L I 1 

lItI) III i I) * I , . I , I.- lA')lcol ti v Rl 'i Il't uttI cos. 
. ; Nav IiIt TI t Ic pp.1I'? .XIC ito Ipi- g I tl, It Ni no Liu -c. ogtsd.

I n ;t i ltuIt IN c I, I dc, I lt t'ti g i, n !,iit f t Ao I ; 1.( it; 1 l i g ItIiVti I Jtutl

ii, ,it t Aiit Ii, I 1.dI t, iI' Itco N ttvt. .1 -i 7t. Span ., r1)Ref. rttI..Ill rs. 

I'_ha ;.o I w, vu I.._u _ij b I' ,doc'tion('I CIi 1-1.1 t' rct,Iu IIr ile nt s. V I e ld.s. Me"I cc,. 

hi, Ii
i ' ,tt I , , nt. ' II (I.Ii. I scd, ;lit( 1roduc til c cri da rsThli iprporltlmt 

til l(h 

l ac'l t I( 4!, .1li'l hll k t': I H ; +Itv dt,- crlbed . , b I vs Ilh t dl t t l (
 

annd l ,,'tt ittl" , ] it i (' lI I t oI ,i !; d 'i -:t; it'd ill!;v ts , ct u I t I tr 
I'+ 'l 

cuIlt iVatt't ;,14 ;,'5 tit'+ Illt, [Idu t l ll l~ %ichk bv !at esl lIY lr S and l 198 2rVin 1981 

1,r,-!;vvilt t'kl . ,'1, - !It, 1 1, -;111!; 1)r I"I, r'I"l d tb . Itux I -ailvl; aIret ellolel t'; L ll . 'rhe 

i,,togr;lld~i : ]11 'wittoI'm i ,'ivuln, ililuldilng: irea+ thc. ;trlption, heartn produc ing 

ri,-gio, , lh.iv +,lgtihp, tlim~itv, lind n, I++ CIA' 

1l1780O IA,\k1 I)';P C'. M. '11") 1'.1 .1. 1980). Ari t lI .sp he lII; )roduu'cIOn tie 

]a., r r i , ,, de, ): ,m , ill Chile. 11110-1979i. (Armlysis+ of grain hlegume 

product loll in11 1L i ,, I 19 ;0-71' 1iiw,-st I ,,w I6n y P'rogreso At,,;ropl tiir to 

((:hI t ,.) 1,: W- . ,Sp.~., Ill w ;. 

I'l,hI!;u._1-1-112;vu+I ,.Lti :+ II' do, I i ,it. tC,,w;Illt I i. Y I t hhIds. Ch IlIlc. 

'Ih( , ionl old pT'I I,.' oI, I Ii1u i, product lon I t (:I I Iu hur lI pIl vo Iult I I,t; lI t 

1,17, - M iltc'.1; llV;1 . l~ -Iwl I ;ilnk I !,I irionkl+ tlivl gl/i; f l ¢I ltlleu II It tvPrns of 

-1riea 1 1;irll[ d-; htwe,.'t I trlhi ,i r 'jI;i 1tt,-1 i.( fI (,u?, 00.q It," i I1970-72 to 54+. 77,, 

hI.ll 1v + ~~, Illt ,,hitt it l, lnd( v it-Idl]i ur n, 1970-79 

inl dt11 1 ' 1e t I vg',i 1nw ({Cunli a Nt lt 11, 1 ntIl+I South , miod Sotlherl (l tI) are' 

g, IVt it; O+.W ," 1.. .1,t t+o W;';' .lL-lit; Pil)I t' , T ICO ,I 

In I 07(j. Dl.Itta i b o 1)1mt1. t-

I~ tht1 . 1 oltt Vd W. ', Co+ tI ll11) ' 

1, 1 I ll't1.;+ ('u1r IC' J; , +f.ll, I f gl + 1 '/'I t)1l ;I c'oll ;llllp[t~ I , o - bellsa+ld i;,);i 


Ill(rt , ' I r,: , -} iI. in II, M -72 t+ +. , I g /v' I lit I 7(,-7H. I(IIT
 

.'++115 0fll.iA Z., P .; (T ( ALW); S;., HI. l'a . ,tt+ (l g ; ll p an l ' 
-

rvn~tto de, l- tr, ,ll n i I'll dild III- ,N ti ,, (ioltic'a Ilidroyr,r 1(l;i Ul ostil[ O r 

t,'vgn W ( ;ti . [ i,"hthIwdo I r, og II bcon ll ~ino~tJIor ui: vd h I l ile m~,magl;lmerit 

tilIt of th1w liI ;tci I,-(IIrt'yI ,,]ha ; Iin (( ;iuca) I. P; I n r ';,a C:oIonmb I;I, C:orpo

' don llca' . lra I,'I Cv At t l ltlh , i ) lll III II ori+'lmal~i lll:s;vo! Ag,,Itopvclr I'o. . '|+. 

Sp.il., , . " k , , . , I IIuit!,. 

Ag 11it pr,1)1 'Ireclhn,,Itoy hl De~vi.'I-Illa "co I it_;+ vi. iiU.2! I I lit 111v(t+ ,,vz lt loll. 

o npt l . Co I olb 1~. 

A dv!, , iII.t ion i I I,vw in ,t I wmet ho d, Iogv t oI Iwe (I by t lit- Corpo racI Oil 

Attlt ir ,g I. I,i~l I tI (I, I tltlc (C, I I omb Ia to lote t clt ivat Iloll (Il1 lv llls I il 

tlit+.' lip tl i - 111t .I!;] h;p.,i n . 'lh(' p I 1,1 'cct h/m!; h lo li :L ~ttt Ir d It"o e (,.itr r Illd 

Outt 1l1 .'000I h111J- It lnt I ; 1 1%,"I-rmilo 'l 'tv , ive r ;I ') vr pe r Iodl , ast: onllitlpt[IOil 

anld tr ,h], ;I I t c lrnat I vtec tIor t it(- blma I- HI dile Imn- ,t I cI ar~ter . The s-tuldies 

1 r, + 



Conduct d 111,l 1dt, d] ;itit,t; j f i lv,(l" t iw, lant rll , health,road ttwiirk , ai -itIr IrI I.crt 'i catI on), teclncI aI ( land p r t ion ,ph lla %a I r p ta,tLog,; n, I nput;, nd1 di((11saso), alnd economical
In t i(r; (produc't lon ind rm-;tt ing) I. (I AT I 

"9.") P.I1, W(l;l( tDIfI I . ANI S , . . 11; PACH I1CO, ). . ; ERRERA D'. , : .
I !i- . I val 11 ir61 1 Itnih, '., tta' liig'a;i ic frijol , n vel de Iiiica sur deilti Iia ('),In.i, ai. II,,I-i1 ,i98. t"vI liat i i ( ie, ' bear teichology at theI.I: lm vc I,I ti,-tlii1 1filI ! I, a, 1CilOr(h1 ;1 .)'8-80).(all, CoIombIa-, Centro;111 hIlld'I ] (It- A t-'i lnItIr;I TI'rp1it'.l . liOtCI,. 'Ito I d Tr ba IiI no.4. 281)Span.. , ! ,. . IC IAT, AparI t iii A-7 I o , Cal6 71 , Co lIorb a I 

_________ ViitI irI 1 1it j.'I O i-va ] ;i t ion. TeclitItliog I aI pi kage. SpacIng.
tLit i I i Ct iv i('ilt !. Iitt'- I -1 piig. Z'il lays. C ,]lIlobi ;. 

al-ii;% r t;--,i-i h IV'llti " I a-'r v ll ;ItinaLg new be;n technology (vi . andt It it-il r, -t i ... ) at 1lital it,,, I na l and "linla ill s;oitith(:iX nia , tIt1] Cei* 
rn lIi I a ,I i I , (1a I, lC ti nef .cit: des litr ased Iillntdell t v , II I t i I I ;illlo l li wt, var. for hoth I ioi .troipi-d i d a;Socilted(I::;I!I ') 1I 0n i 'n'- tI I ' I ' ITi pvITt sicv I itiat I, I I . No I'U pII ISL WIS observed totiL 111' I 1-tI li *'tcl!-!tt iI i Iv Id. lt'ii t, sitd produt-ed yields as high,IS, I ii ill sUlt (. I i

obtIn d t, Ith 
I-r;is d ichI d s n iet int omet/ham were , I II t I.ic-I tIO t,,I _ wit Iih li cer p ltint densItiesad iL tt -i;i .... t"vc I' I1 it . %i Ilf!; iiitI';isi[ (6-8lV . tompa red w tI farmert . t'tio I h-mn, I - n, t-tiII, I1Vt ;tiiti v (did not: int -reasesignifficantly 

:; ncc I Ito I I,-,t " IIt- In, I-i ir vd y' with iimproved tech.ioiogy.iii(Viot lditd tIl I l 11. ' ar. ICA 1-24,I ir: with ilse're t it ides ;tnd ui lgicidt.s. The net 
ini *, II IItmoll, opt pq~d h..1c, . 

I :., it toy l it /I:i;lI;-tv aTsot' at 1on thli[(].I ] for 

'0 7(}0 S I l , ,1.j. 11 i. CiIAI" s hisc hitla;b itnui';ii ch ietwork (level
u'ritit ill ,.I Al'I n c;l. 'Iia oludi- a, Ne,. lt fori . I: I-',. I I-ti t VI Fastern Africaifll. ji;Tai I pir~ - -rit'- i- hict t i1l Hortlcultural ResearchSt'it 1tll, P.O). ltio: . , 'lhikil, Femt ll ] 

P'hasut'1, , vii , P~h !.vtll,]+ ltl:. ,\glcultulla p It-tct.. Afr'ical. 

l h t- ev"'ip.L rei i t . I 'lv' lo l riolltt lo h aill te;ii'u! iii itstuiii Africa toiill 'i.,ri- '-lvi;La li i; t' ltl I" 'tuli t hutClfbtd. irolectill sri 'ile woul beeye- iutedby I'AT i I 'lt L wit Iil t i a I apr cIuiitu raI Inst I tlt foilsI nel Ivcd ill e',lli I t.- i I;. ITI ln ';I t, t 'I l t A rI"I ';i . The region-wide
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Fo:glI. I G; I rl I I ,.trc~t P' II I I 
N r lori s.;teli Afi ca ito. 1:17-20.Na;t onl Ih I'tttclturl'l RHust lll Slat 1o11 

P'.o. 1P w. '0,. 3h1ka, Kc iiv;i] 

PhdL i.t'oll i; I I , 'i l ', 

I It I -1!i t1 t. '.p bt.' I I O l , irduced I ll F1ellya; to other coun ritvil-t~;tol
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overall model of IntermediateThe demand was ti most complete of the 3models used. Changes In prices must be introduced, given certain expected
production levels, to avoid overestimating consumption. [CIAT] 

04,1221088 VENEZUEI.A. MINISTERI ) ACMRICUITURA Y CRIA. 1982. Leguminosas.(Legumes) . In _. Memiria y Cuen ta 1981. Caracas. pp.11-118
-11 9,11-1 25,1 1-1 3 

0,111-19-II1-., 111-80. Span., Illus. 

Phaseolu vul±,aris. Production. Yields. Prices. Venezuela. 

lata and graphs are prest-ntei oi bean product ion, cultivated area, andyields of htins during the period 1977-81 In Venezuela. Information oncoflmerciall at ion of agricuslturai products and Inputs, and agricultural
research projects; for 1983 is al.so included. [CIAT] 

20759 ZOI:IHL, 1). 1983. Bean; 
0423 
in the Kenya press. Pia.seolus Beans

Newsletter for Eastern Africa no.1:36-40. Frgl. I(;rain Legume Project,
National lorticultural Re';earch Station, P.O. Box 220, Thika, Kenya] 

PIiascolus vul ga ris. leve Iopmen t . Kenya. 

Tih rol. of the Een in press concerning beans as a commodity or crop Is 
brietly discussel. C IA'I 
Sit also 11086 I11l 127 0155 

E00 I'IEI) P110'; 1CI(IN IUE 

0424
23400 
 I'I7.RT., II. 1983. lDeterminaci6n del tamafio y la forma de la parcelaexperimental para frijol, Pliascolus vulgar I,.., Ale temporal. (Determi
nat ion 
of size andl firm of the experimental plot on rainfed beans).Agricultura T'(cuica en AI-xico9(2):141-150. Span.. Sum. Span., 12 Refs. 
I I los 

l'hasei lus vi als . Lspierilifit design. Stat istic;ls analysis. Plot size.Mex 1ci. 

lurin tihe I1977 vcIle, In tlhc a rea if Influence of the labeIl6n;grI cultiral Ivpt II. field (Aguascal lintes , exIco), the effects of size andS;hal)e (I f lie txpit]. the C..lean plot (i1 I wiet evaluated when differenttreatriints were colbi inel. li statistical methodology of max. curvature was ilseil to lefile the best usi.fil ilot ize Ihased on this ccefficient.l-iirt lirsore , th. C.V. oi all t reatment (:om ti werenatIiins obtained,
includinfg one I-m-long fu rrow ui to a plot with twelve 12-m-long furrows.Significant dilfftrnvt; among C.V. were ideterined by plot size. Likewise,it was found t hat plht shape ioes,) not lie 1 ) reduce this coefficient.Iinally, It was coiicluded that 9.12 m' areais can lie used efficiently sincethey give mir. relfii lity and tirti tclsion to rainfed 1bean expt. [AS-CIAT) 
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season. Black beans increased throughouit the year and predominate InIthe 
southwest, west, and cent ral south regions oif Parana while it0tled and 
colored beans are mainly produced in the north. On tile av. , tile 
predominiting problems detected throngliout tileperiod were broken seeds 
(2.01%) , germinated (1.957) , damaged by ra ins (1 .75%), other bean classes 
(1.74%) , other var. (1.72Z), damaged by bruch ids/other insects (1.60%), 
stained (1.39%) , scorched (1. 16%) , nolIldy (1.027) , (i scolored (0.90%), 
mechanically damaged (0.55%), Impurities (0.517), and Immature (0.38%). 
[CIATI 

0430 
24242 LEON M. , I). 1983. Evaluac16n ude resultados del almacenamiento de 

frijol negro en silos familtares en la Ciudad de Guatemala. (Evaluation 
of results of stored black beaus in familv silos in Guatemala City). 
Tesis Ing.Agr. Guatemala, Universidad de San Carlos de Guatemala. 1711P. 
Span., Sum. Span., 30 Refs., Illus. 

Phaseolus vulgarts. Storage. Seed. Water Content. Cooking. Timing. Seed 
vigor. Germinat ion. Guatema li. 

At tile Institit;' Nacional de Comerclal lzr Ctn Agrcola, Guatemala City, 
Guatemala, a study was conducted to compare resullts of black beans stored 
in family si los (Cuatemala type) wIiith those obtained with .;torage ini bags 
in open storehouses. lii lamtly silos, beans were stored with 12, 14 , and 
16% MC and received ilo.eS Of 0, 1, 2, or 4 tablit!; of hll;);ahine (I'll ) at 
the beginning of storage tor pest control . Bean; stored ini ;toreliuses 
hardened fa;teor, lost laster their germinatialug power, and wete Invaded more 
rapidly by stoioage lungI. II the silos, grain with MC between 1.'--147 
hardened less and lost lesvs germinat lng power than grain ,nsi led with 16% 
tC. Furthermore, iii the caet of grains with 16% MC, the dose of 4 tablets 
of PHI Interacted with grain 1C and produced greater hardening and larger3 

los of germinalt Ig power. Among treatments used in tie silos tile 
treatment consist ing of 127 MC and 2 tablets if PHl3 resul ted Ili better 
grain conservation. [AS (extract)-ClAT 

04 31 
23026 PIMENTIEI, M. E 1.; MIRANDA, P.; REIS, O.V. DOS; MAFRA, R.C. 1980. 

Maturacao fisiol6gtca e couservacao da semente ie feIjao (Pliaseolus 
vulgaris L.). (Physiological maturity and ronservatll of bean seeds). 
In Empresa Pernambucana ie PesqutIs Agropecuirla. l'rojeto feijao. 
RelatorIo Aiual dIe Pesqls 1979. Rec fe-I), Br;isil . pp. 

6 
7-69. 1ort., 

Illus. 

Phaseolus vulgarls. Seeds. Maturation. Cermination. Ilarvest Ing. Timing. 
Storage. Brazil. 

Iwo expr. were conducted to determlne the lhyslological maturity of seeds 
of bean cv. lIA 74-19 and the effect of different harvest times on bean 
seed storage (50 Riland 15"C). 'Iwlve harvests were made, tie Ist 60 days 
after emergence an.! then at 3-day interval;. Physiologlcal maturity was 
attained 69 days alter emergence (74 day!; after plantilg). Seeds harvested 
69-93 days after emergence slbowed germination aini vigor valoes over 957 (4 
no. storage), while these parameters were only 60-78, aln; 21-33%, resp., 
for seeds harvested between 60-66 days after emergence. Thus beaii seeds 
harvested at plisiological maturity aw! stored nder controlled ondlitlons 
(II% MC) for 4 no. retain their germiiation and vigor. ICIATI 
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25326 BARRIA0, B.A.; iIHTOI-DO, N.G.; CAETANO, W. 1983. Efelto de
 

Insvet Icl:ld ; , loter',1 fillirtel? (114-) colliest' vel no controle do carlnclio 
do felj;io (Aciatliosie I htlci; obtectus) (Coleoptera: lirucicae). [Effects of 
Insecticides, Inert m;Ltel-lol, md edible oIl oilthe control of the bean 
weevil (PI:at ho'oc, I ide!;obtecti n) (Co l it ira: lirochidae) ] Agronomia" 
Siii Iop r;indie;ie 19(1): 71-76. PoIrt., Sim. Port., EngI . , 4 HefS. I Inst. 
de Ie.'qut:a:; Agroioilt;vai, Scret;orIi da Igricoltiii-IrS, (onra lves Inas, 
570, O0.0OO 'o l Alv're-lPS, llra:;il]] 

I)Il Ol l. vilgo ri . Ac;iihos;c..I ile,; otictos. Chemical control. Cultural 

'lhe ,ffiel 0-; ,d Ilil liu t ios;li'is o !, invrt matrial,of If;,-etI ciId and
di) le v'eg,, I tietoh le cm porliil;it urn (lve I lopmlnlt of A'anthoscel]ides 

olltectiw; Ill !;Iolcid lJeill!;wii vollipire 'll 1 illi;t cottonIi. e I., Were llg
each ll 1 ia11illn, 1 I,' l I h-ma . '11e Il irli o'tSW'i'(' IiSid Ill tile fol loWIng 
(dww,;s;:tt ri i 0: , .1.') tld( ').1) p1T; Illh'I t .111CtIl rlt , 01I nd11(1 .2' ppm; 

, 


pirmet IhrII, i . ild ').0 plil:; It :;ih l ll, ".0 a id 40.( ppn;iI doloi te 
(p;;rti(l,,; i l; i ll, to ).3I ;II 1ill mIii),2.0 ;illl4.0 g/kg if grlaitis. Four eva luoo 1 were lii'ifoiiiI-.liiie 216,Ali..16, lct. 20 (1981) and Ian. I 
(1982). ':trInIv!; , It el lhrlile, liermilii in, aind maln;Itiloi showed ilglhe;t
 
u f i u Iviii: . A
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23377 LOYA 1..,I.G. 1977. 'fect o ile loll r;lvos gaOimllllaso(bre Zabrotes
 

l;ilorlC;Iti; Bll. (Ci ('1gvi era: iellicl ie) 
v ailila oboorvaclones ;olre
.Til cil11Ili rttlinii.li I i ilil ci,. [ Effect of ga11llmllrays oii Zabrotes 
Sil Ial; v Ia tIi; (CioIl v l etli : l rilcl IdiI() mii( some obiserva t:Iin; oil Its 
hIl-i -og I li hllivll oi r s ! !1 ;.'eSc . Cliia ipIg , 1,1x I co, CC lIelt o e 

;t jll-;itidoiii; . I':; N al Ide Api -i(il it ira.m-I,;a i htilo . p. Span. , Sum. Span ., 
l ,iilli..' , !l ., I I I 

]lhlla
;(wo11w al I v!; ,I;ll)t I a I it s I r i'11(]fa%II; g .lr I ; . Toi I il!;t' . t I on1. I iIl tec L l)t 0 1 ogy". 

KI It' l !; il C'i,-lll riad 10ll I low, I' lli ; ,;u i:, 
 anid1 ;lii (toif flie iex I Call b n 
wevvi (tiliriit e; ail'to i1 5 win' ;tlldiud; likewise, tili bi'Iogy and 

lliavt ti JIll 1:;T-i welr i ,-'rI ll; vii. 'he lol ii iif imaraysf w i(io;is ga 
were o pllh-,l:0. , I.(.2.0, an111 .0 krild I c 11-old .0, 5.0,l~ lii i 48- eggs;


.10.0, 1 .0, aind "1 .()1kriiC oil ll 1110,i
;In 
 ' i 9..1, 1 .0, 15. , ai 18.0 kriad 
(ll i4 8-h- vol Igl t iirl'eio slm; to r With l. )

luil iihlt!:. litiile g;iit i rily,

L'i' li I 1.91i,klli0. it I 
 Oil rI; tiu';d tWl!; the, eVelo dillnse, talge 
illii H. ; -o, I o -i- 0 lal oll:1a ,isItlie .) vaeh IIi i a. kradt111 I 


(I!.l I'/i1)i Iv;i it,') 1 I 


rv- .I C a1i I 9.1) I4 , I 
I ;t4.l . ' t t r n t I;I so ;I f I I'rt l I i' aiIt npro tlveu 

l i te,t ; frilil tisl fers.12.' I iIg (d illlll, " i i iro l i liii lipo - n,7 lA ewlth It1 .0) krl.id] -il lit i,r dhw; (- ; lI I -(I Ito rep.lroiduce Adhlts wer(, mor(e. 

(osct It l, ; it ,il.rla th)m ptnpi,; bki II)99 iltu r days (iftr lLlill_,n 
Was; : l( 4 praid ( .
l'eproJdlict I[v c i t 

i. 
I 

Co-h) raidlal :;ni i alffe
(, a %, ,idlit il"- r', 
e 
, 

the1,t I[ tilie . k ral (I(ose ;II 
Ll'et'iicll t !; inhill1 d o t I ira ilt tnis ct , iv, li'pIl hl ;((hoI I t Inc'tlibtien period 
!la ;ll.d 8.6i (hiy!; ]ilrvail ;ind( l~p l toll'lgi,!.th r )10.9I da~ys, aind male aidult 
lIongevv ty 14. / days' %,,,. 9. 1 d~''i lot lqili ! adU lt. Felliailes laid all ;iv. O{"
1!.1.4T-ggs tl I cyc Iv , rafigil l, from 0 t o 47 upgs;..[ASduhlrp Ihii- I 
(ex t ract, ) -C 1A'r 
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04,3. 
tlttIsit 

oilt4C i It al rt'FC dV S , it t'I Idllt iqtt'i s it' i'hi~tstisvli' . (Egg 

24,88 POUZAR, 1. 1983. [.i ipiltt I ont t'f l, inu.s par ActiitilnS ce ides 
it't ; 

dl triJti t Ill I 1) Ac Ill ct,' 1 ids11 ( i 1 VdtCi t1) It I (ellt l ,Sl e s'h, f llt'lils 
VIE i BlIoIoi t 'f 'li; ' -oiir 8('t():215-'30(. Fr. . Su1ll1. Eni . , ir., 28galrI s) . lot 
Refs. , I I lns. I inst . (de 3 ,t'.'llnlilot le ixp.,- illlt'nlt ,e dst' Agrisvs'ttines, La 

h 


(randmoll t 7I '172011 , F"r;ilct't* 


C.N.R.5. VI 0 , I'llivt1rli tI I . R;1t1'l;it Is, jit iII ( ties S'clttitt'vs, lPl'c t 
I 

Ti 	 eti I 1 I It. lllt l'ip ioW;i hc;i l ti i tB i. tuiv edg I r i i ilng W3 il a n IIn a% illI c I,ix 1,t . s ~I~ i|t li llT , 1 L' 1)tUt WE't 1t- 1 i fll11tI ;lI 1nI(t Vt II NI dIylol;ped 

lihct !s t' . Tit( l'S d l 31, lI !; ' i 	 ti ll tht, fni, txtiln td did l ovlposit if
 
not givell ullo:Ll]l;til tlITI (p ti., s; dIl,;).'IIIuv p l tduced,. ithin ilt-
1 	 st.3
diays ni tlit'inii 1 33,, an' liiti iii in tli vIi'st .l sture store! ill t=illl wijiii 

Itne r I oIIidu Ii 'il i t lit i -ii, ,' , i itltil" dIti)'.1l) ' t asuti )I l t ollrtlil a0Inn M I ili I I 11*1' t 3IT('1 II w' d1i i IIVt CWI t T E' I Ia udti 11) titeI I-Lt 
it 3WE ... iT:, inn, e ln t'IctILti li e e rlralndo tI ztd i - I- .... ti '' Ina w';ts 


gl'lt,r'l t I li pI ttl ' I ! t(d vsrou. a I
II tIT Wal, di:; i t lag t, it,-of i Fox t 
II vingI t 'It'lhc . iVifll ,I t t ;ltI tI i l.l, I tllspritllltedo , Sie I u tt ' *'ll hSilf i 


w1 tiIin ,-
1, ' for I-i d ll' :;IItn W;Ii Ill 1tilt t
t '; i'letv I' t, I i 't' 


ftr(I 't1 j i thI.' I i tt l i i r 1 ; II l ii' :i se'!4. 

1 	 tt' iy ither 

I. 'll At tlit ,lll o IF tie
 

OvtI t110SI , l(,1l 1 e t 1 li lt' 
 IVt' I't t's Ill 


the I'U'i]l l 1'0i' Vll i'tf( ';cc&, tIlI, td 


1 it 1 ' Tli.; I III [ '1 IIleaC ntinlla d 

iVC A .1 ie. r e i r ritti ,)y ; Were tild 
illi tert i !:It' I usI i.,Ii'l!;ii o ht rl).( 1t,1 tlil Il It liig VaI .I hlfW t lint,i Irtospet cI i v' , I tit ;lit ot wil i (, C li ; We rU' I I V In, lIherI W.1!';iA COllSI) IVIOUlS 

gconc if, o I teg! : thet ' Ili!,tl'iblitllo )| MUi III0 1t, t '('It t IM 11 it ;ilti I~(t UM! 11 Wits 

,tandllc . hlwil 1". !i:lit;ih.ct' ;instI , I, iltIlt cl I lot
I 	

n;l ivt posi tITl Lht v .1;1 i 11lllt L11t0 l , U,t!('; wV , l~ : I:o l;U l !; 'dl Wd;11[il~t;ilW.iV$ blttWt'C£11tile' 

I' llt ii. I d tiIft ,

(lI- t n1 1tIll, a I; I , t V 11101I e it'l I tilt' IT SUVt(b; )g iVen C';ich I C l~tM .
 

e f l h)Wllet ' i T il t' 1 I t, i t'( I(li Ili IIt fil iv t i ll'el ; Ilr 1,).i
FfIrl' ic., .1 1 il\ 

IlI .tit-m ti rI c, tii t' It;II , It I hi I ,whatti II ltltowt II pitth , f aI
 
itI i l;Ilt ('t,'f-t t l' i i tit,,t' t tildt
tivU1,il l i' h j i A [ Il t it)i in f tllilt'OI M i t r i1 ) f
 

, iX r v :C t l ' rl i,al t Atl la i i et'vili ig a
I tifiiNh' 50 d si tt 'rnnllt f 
pt?iI ..ft I a 1.l1( i I1E !?tIl l I ll till pls It r Inl, ret. ive . HIC ii1I t
VaI lfi. i~f h1. h I~ ( 


, 


t i elui i i.	 lIt;rvaic t;lI suedsdi ;Ti! c ed the it and iln ;iI
 
t)' tba 1) I I tlV , lit ' ,-.1101l11t ('(IT' f I eiltI l' J , Ct u II 


l 


II . I ratl;l 111 IIl IV rlI liet
 

(IIli~tIII it+. I I',d ( ! Ict,lt) ' lht11 W;iI 1 1)t ,'lv. i I f oIr tilt net[ geil raltion.
L ] Ih] 


The L, to'''I ) tIll' 1 01111 IU t)UP; ;inl thIIis
i L lI I !;I -'VC ,Tltll't !, (Itl'St lolledt 


ovip~os<it io!ll hch.1i"i T. 1l, r c ga rild 1) t F It
Iliglt u ;i !. ilt;li ;1I i, r ;t., It eaves a1I 

1)ar t thIf, l( , y IeI I l ion~tanu flt t-d . E- I I II tic i
oif .c , 'ih Ii gh Yh vp(Ith ,l chliaric ter 

sp-claIto .< .. liso I tlie se I o Iil l .tn-. IAS< 

II'A F .	 it"9!9,0) A STR) C . , 1 . 1981. 111rotecc in d)f frfj ol I Imacenado dceI 
;itaque duL Zabrt es sutiafs:clatis Blll. ((lole~-rcl~t) Proie.ction 

t rcIF Zaih I'otv4 s, bi 1ic (Coleopt era:1 Brlch idae)oll 	 !;I 'I) F,;Ill1 roll a;ls f ; i s 

,ittack 1. "l's,1s I i) . Ag'-'. 11 ma , Pe riu, I Ilii c is Idad Nac Ion Il Agr 1"a-I f L~a 

!to ~II ;n. 6 71. Spain ., Stiil. Sqpani. , 4q" ,Refs. 

I'ilasco I uis v.u I gair i i. . ilbIl t,es sit)ill] ; ; itt iis . I iu;secIt cont ro . Chei ca I 
C()iltrO I. St 4)rlid I'r;lf111;)t,t S. ]'li-1.
 

The 	 e fIFQclt ,.Iu.,it, o thle I i!VcltI C I(IL'! (II-f I it lT;'ulron, (I cI (-I r\,o f , pho I m, 
mal it;tIhitl l lt :;tCUV1 i!il w t\| IF)l(zab 'o t es stil fitscItILtls)o ot o 

:1t t aCk Wit S i2\.,iIItotll Illter litoncoll t r'oJ1 ' I tenv I 1"d 1(.n L; ] on I~(I' I1 t I on.. 
DI l~bvl: url-n inI cllull. , IF '), I) I |nil 20 plim, anld (I Ich Iorvos , phloxim~, aind 
rl;I il oll |illcolll-l. oif :10 piI|, were't !;p~rov)edl )fit, tilt- gr;iiln. A ( or t r( I, I o 
Whichi il]v w;iater Was adde~d, Wasl Inc'ludted. At each} flf,staioli da te , lO0 g 
of1 ]lical were-i ut'× af~lted ;and infetetd with 501 wetwils comnilg from a' mass 

1612 

http:i:lit;ih.ct


breeding at 1, 13, 30, 60, and 90 days after Insecticide apli)]catJon. Onewi:. after infestation, the no. of (icead hnsects was registered; 50 daysifter infestation, F, progeny, 7 of dead insectsq, and no. of eggs/grainwere counted. I)flubenzuron was not effective, showing a low % of reduc.Lion in progeny and laid eggs, and(lthe grain reinfested rapidly. Furthermore, it presented an erratic performance toward this pest. Malathion,Iri,"im, and dichlorvo; showed good Initial effect since they controlled100% of the weevils 24 h after application. lalathion was the bestInsecticide, occupying 1.,t place and protecting the grain during 120 days,followed 
by phoxim which protected the grain ding 10( days; dichlorvoswas efffctive only during 45 days, rapidly losing it; effectiveness. [AS
(ext ract)-CIAT)
 

See also 0278 0291
 

MOO USES, INDUSTRIAIlIZATION AND PROCESSING
 

See 0094 0108 
 0114 0115 
 0160 0393
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ABBREVIATIONS AND ACRONYMS
 

A 
ABA 
ac 

Afr. 

a. 1. 
alt. 

AMV 

approx. 

atm. 
ATP 
av. 

IBAI' 
BIIMV 
BCMV 
B(;MV 

BGYMV 

BOD 

B1'MV 
BRIAV 
BlfIV 

BY 
BYMV 
.C 


ca. 


CAHD 


CMV 

CBB 

CBSI) 

CEC 

CER 

CF 

CGR 

CL 

Ci.V 
CM 
cm 
COl 

c,,ncn. 


C11 
CSI. 

CSw 
C.V. 
cv. 

2,It-i) 

DM 
DNA 
EC 
EDTA 
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Angstrom(:;) 

Abscisic acid 

Acre(s) 

Afrikaans 

Active Ingredient 
Altitude 

Alfalfa mosaic virus 

Approximatei(y) 
Atmosphere 
Adenosine 5-triphosphate 
Average 
0- BenzyIamfnoliirine 
Broad bean mosaic virus 
Bean common mosaic virus 
Bean golden mosaic viriss 
Bean golden 'vilow mosaic 
v i ru; 
Biochmlical oxigell demand 
lean pol mottle virus 
Bein rugose mosa i c virus 
Beln sou thern losalic 
virus 

i o logical villi. 
Bean Vellow mosalc vir; 
Iegrees; Celsius 

(centigrade) 
About (circa) 

Cassava African mosaic 
disease 
CXuissava Afr Ic a mosa Ic 
v IruM 
Caq!;va bacteriil H:light 
c(s;;siva brown st reak 
disaese 
Cation e:change Capacity 
CO), exchange rate 

Ci:-;ava flour 
(:rop growth rate 
(:assavai lea I meal 
CF;asava I atent virus 

Cas;avai meal 
Centimeter(s) 
Chemical oxigen demand 
Concentrat ion 
Crude proteill 

Calclun s;tearyl lactylate 
Cassavai starch was;tes 
Coe If Ici IenL of var i t ion 
Ciil tIva r(s) 
2 ,/-d Ich lorophenoxyace tIc 
acid 
Dry matter 
leoxy r tlinuceIc ci h 
Emsiii fiale concentrate 
ELthylened IamInetetraacet Ic 
ac id 

EEC 

e.g. 

EIISA 

EMS 
igi . 

EB 

expt. 
exptl. 

..
I, 


Fr. 
ft-ca 
FYM 
g 
G 
GA 
ga I 
GE 

Germ. 
CERs 

L.C 

h 

ha 

IIWN 
iD 

ill 
hp 
IAA 

IBA 
IIYAN 

IllIus. 
in. 

Ital . 
it: 
,I 

lap. 
kat 


kcaI 
kg 

kI 

km 
KIap 
kR 
1 

.AI) 


LAlI 
1lt. 
1i) 

ii) 

0
IEll

European E.conomic Community 
For example 
Enzyme-linked immunosorbent 
assays
 
Ethyl methane suifonate 
English 
Preliminary Irials, CIAT 
Experiment(s) 
Exper imentaI 
Degrees Fahrenheit 
French
 
Foot candles (10.76 lux) 
Farmyard manure 
C:ram(s) 9 
Giga (10 
Gibberellic acid 
Ga IIon (.;) 
Gross energy 
;ernian 

GIucose entry rates 
Gas- 11(10ld chromatography 
Ilour(s) 
ilectare (;) 
IHydrocyanIc acid 
Ilyd roxyp ropy I distarch 
phosphate (modified cassava 
starch) 

larvest index 
Horsepower 
Indoleacetic acid 
Indol ebutyri c ac Id 
International Bean Yield 
and Adaptat i on Nursery, 
CIAT 
Illustrated 
Inchies
 

Italian
 
International unit 
Joule 
Japanese 
Katal(amount of enzymatic 
activity that converts I 
mole of substrate/s) 
Kilocalorie(s) 

K ilogram(s) 
Kllooule 
Ktlhicter(s) 
Potass ium naplithenate 
F I 1oroentgen (s) 
il1ter(s) 
Leaf area duration 
Leaf area index 
lati tude 
Pound (s) 
Mean lethal ilose 
land efficiency ratio 



LPC Leaf protein concentrate 

lx Lux 

N Mega 
H Molar 

m Meter(s) 

Mal. Malay 

ma) Maximum 

MC Moisture content 

ME Metabolizable energy 

meq Milliequivalont(s) 

met. Methionine 

mg Milligram(s) 

milo Reciprocal ohm 

min. Minimum 

min Minute(s) 

ml Milliliter(s) 

mm Millimeter(s) 

MO. Month 

'nol. wt. Molecular weight 

M.p. Melting point 

NAA Alpha-naphuthalene acetic 


acid 

NAD Nicot inamlde adenine 


dinucleotide 

NADII Nicotinamide adenine 


dinucleotide, redured form 
NAR Net assimilation rate 
NC E Net CO exchange 
NE Northeast 
NER Net energy ratio 9 
inm Nanometer(s) (10 m)

no. Number(s) 
NPFs Negative production factors 
NPR Net protein ratio 
NPU Net protein utilization 
NW Northwest 
ON Organic matter 
oz Ounce(s) 
p. Page 

P Probabi l ity 

Pa Pascal (s) 

PAN I'eroxyacetic nitrate 

PCNB Pentachloronitrobenzne 
PDA lotato dextrose agar 
PER protein efficiency ratio 

phI Hydrogen ion concentration 
pp. Pages 
pphm Parts per hundred million 
PilI Ire planting incorporation 
ppm Parts per million 
PSA Potato sucrose agar 
pv. Pathovar 

Ref(s). Reference(s) 

resp. 

Rf 


RGR 
RI1 
RNA 


Rom. 

rpm 

Russ. 

s 
SBM 
SCN 
SCP 
SDS 
zk. 

sp. 

Span. 
spp. 
SSI. 
Sum. 
t 
TDN 
temp. 
TIA 
TI BA 

TILC 

THV 

TSII 


IP(G;

UMS 

UV 
var. 

VEF 

VFA 

vol. 

VPI 

vpm 
vs. 
W 
wk. 
WI' 
wt. 
yr 

/ 
% 
> 

< 

> 
.t 

Respective(ly)
 
Retardation factor
chromatography 
Relative growth rate
 
Relative humidity
 
Ribonucleic acid
 
Romanian
 
Revolutions per minute
 
Russian
 
Second
 
Soybean menal
 
Thl,cyanate
 
Single cell protein
 
Sodium dodecy. sulfate
 
Slovak
 
Species
 
Spanish 
Species 
Sodium stearyl-2-lactylate 
Summary 
Ton(s) 
Total digestible n:i rients 
Temperature 
Trypsin inhibitor activity 
2,3,5-1rtiodobenzoic acid 
compound witi. N-methylmetha
namine 
Thin-layer chromatography 
Tobacco mosaic virus 
Thyroid-stimulating hormone 
Urldine diphosphate glucose
Unmodified cassava starch 
III tratiolet 
Variety(ies), varietal 
Bean Team Nursery, CIAT 
Volatile fatty acids 
Volume 
Vapor pressure deficit 
Volume per million
 
Versus 
West, watt 
Week 
Wettable powder 
Weight 
Year(s)
 
Per 
Percent (age) 
More than, greater than 
less than 
Equal to or less than 
Equal to or greater than 
Plus or minus 
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the molecular heterogc':eity of four l,;iding typ.ts of phase-ilin, the 
tajtor stir;ipe protein (t !'haseohis vularis L. Plant Molecular Biology 
3(3): 145- 153. Ingl., Sun. ogl ., 37 Refs. , 11lus. [I stituto del 
Cerrmeplait:.at, 17

n.lgl' l i,' ion.ile delIeliterche, Vii G. Arendola, 165/A 
1-701.'6 I arl, 'talyj 

s
P/la s,. ,li %.ItI ,i .I ('11 c va1 : Ilha.s; ollill, Proteins;. !tai!v,.
 

I igiI:I oi the I; 11t!it r t tet c nIt v of ph;t; ItI in was invest igated by
I ldv uil, , h , in 'ivI ,o i vit r1 , the ,vnt he I; and process,;ing of 4 

dII fer i I ,.1lii . f p1a-i, ln int1 5 'haseo lus vutlgaris cv. 
GI l; !e, ,I, , Ic h,1.lIcn, Nart., Poel Io, ;in,! I 151.15). The results 
,:q:"l;.t I r, it I,. t1;it r ',-sIlit .; I .'-d (on il ot'ess, I) phat:eeI i Ill all cv. is 

1(1:1 1),I!;d I ti it or i ltt'tltlll : the de i : 't lit-tweetl cv. , both in charge
I,! i l It i I ro %,'t.i i esII,,'ie, the proc!oiig! of the.e precursor.; Is 

hi ll1, eir'. ,.-d n': c ensi t; I the , o-t ritns la ioio;i] cl eavage o I a signal 
pi.11 ide, i ij t vl ,tppv in t la ndoplils ti Iettiulu,, and a further 
rodtl I ;itt td( ' ' e1 to( gi\'e t1V at ll Iori. Soe( of;u, tiIll t )lVt 1 d lt' , die 
dI) to l mul it It tt rt et tit ty I: -c pitt. -oilleitiandlug type is due to a0 iI!ll e t e:teVillt I "!v 1ilt ten ol i t s 1 ,.pept Idu, comnponent s. [ASq 

Il'i 31 
2 "W .AN.iO, ,I.Y. MiIIORtF:,1. 1 19 ,. Geop-rertpt on it primary atnd lateral 

root t of Pi ;vot vii ,1 r ,;1 olus IFnbaccae'. 2. Intricellular distribution of 
erganel Its in coIlittle I !I cels. CanadIian l ourt;I of Botany 
6:1(5): t90-I 09,. Fnlt. , Stit. n g .I., Fr. , 3) lef.q. [ Itept. of Plant 
R;ctllci' , Texa- , a ., Itlv. 'oI lIl e Stat li-ti, 'IX 7!4 3, ISA 

Phlaseolus Yil1llHi li't CIl ! rt 'ure . SA, 

A mor l /lv:, , it.tt'ro tL, tIlt t uri-s of coitme I a ccells ini tiI ;ist , 
prl ';i ' and Iat,, _.etull I-it '. J I ! vii Ijitris wa,; pi r f ortMed to t, termi neI the p~re( lis- . , 11~liq''" (I I c 1 7-1 JT oI ]ol t _ ill the2;," (ellIs. Root s were


' 
tt:,d inl s i tu t,, p ,i - ,, t I i n %i v, tlIu "-, t ruct tl lv , f tile cullIs. A] I 
Iilat omplll : ,i1tiu t ! ell,,vi itt types

di:4tl Iil i t.tliut 't I .I , 
. ;hl-t qt:; old c;;uo! t 'el loci ted primarilyfil t hv I: Idd, t11il l d 1 ,h t 

Il ti ,- " ; th If roots were 

p, , ' of , ,I 11];t ceI I; D;ltt',osomes, 
v i t -houd r il, , r,,' ar'' e!t ;1: ,,- i 1:,!;t ,ibl lt ;l tile, lower third of tile 
c uI, .! i c,.11 i, 1 ,- it I , r;. li l I t rii but ion of a ylop lasts 
wit , I it i :lli:: 1 i 1 1cI , . Il it I tIponeltI. examined, with tleI 't,r thir11d I !" ,, -I,,lrl, , != iI 1,,:t i~i1 n ap1l1r 'x . , tilep,11 9W(, of rClitJ\,e 
vol . (I.t ; I op Io,t, ill both type> ? Ioot!, . ILh, d I.,t r 11utt Iit o f c e Ih Ia r 
I'l'111-oit 11t, I It il t ' o p i r'i .-.r% r.ru, t ; not s ign Ifiv ceant ly
il ttIv t.. 'itIT t11it i 1 'it1171 . tii s it I, ittral root.sz. Itifferences in 
itt( e . ii, i 't't! 1; "t hi i r%t i t t r rioo t t ; I I I. 7vvtil rls aru. prolbaily

du,- to !., tolr! otli 111,11ill(l, tl til lt t'rl , if tilc-ir indivtdual cOIumelll 
-il I . ,,:I 

l1) ZA O CII VA, I. ; lIiYul I'OV. I. I9 . . Ill I mother cells Iit sterile 
1 , hivt'r /. P. co- ,)l; iI vul.P_, ht ,s. ian Il rovement Cooperative. 

Aiiiia I lk tti t . (l'.i-Ui . . ;t Crops Research hist.,W7: Fgl lNat it V'ttgct lt 

llI ii ;'%,i I 1. r P(cI 
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Polen mother eel. sieio;lsi of (6 sterile I1, Phaseolus vulgaris x P. 
coccineiS hybrid,,s was Investigated. A wid]t' variation among hybri'ds
regarding av. p len I ert Ill ty was found. Pol len mother cells with 
univalents (1-22) were illnd in all brids. Diilerent freyuencies of 
pollen mother cells with quadrivalents or tri,'alents were also found In all 
plants. There is a wide variation among plart a with regard to frequency of
polvals, but no correlatior, between frejqitency of univalent:; atd polyads was 
found. ieiot iii turban. e, character Ist I onlIc the F,,are des;crihed. 
The sterility o: the investigt;ied hybrid:; of F, Is ChronuSolilc as well as 
genetic. CIAT
 

See also 0465 0477
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?0493 DARVII.., A.G.; AIILPIFPSEIM. P. 1984. Plhytoalexins and thei r 

elicIt ors-a defense agaInst ri crob ia I i :fec t ion in plants. Annual 
Review of lanit ylivsiol ogy 15:243-275. EngI . , IOll Refs. [Dept. of 
Chemistry 1. of Molecular, Cellular, & Developmental Biology, Univ. of 
(.olorado, koulder, CC 81,1)9, USAI 

l'hiaseols iltoiri a. I'lytoaletins. U
1
SA. 

Research ,:v1hence that accmunlit ion of phyt oil,Xins ait the site of 
attempted infect ion a b which plants recsist is, olleTcrhim;iii disease 
rvi ,wed . iikoill; , among ot] el planut ;pie have len used ili research 
leardilng phvtialxins. lxpit. are de!:tribed demon!,;rratIn that the enizytes 
t I c taI\'ze phvoo;ilt, :ii synlh,-: i a ore thli selvye: ,'lthiesi ;ed iahew when 
plant eel,! ire expool to miiciol:e: or other effe( I lre stilili. Evidence 
!lhowlng that pltytoa leyin, cctlated, catabolizcd)nce i;l are or deto.A fled 
) l tu ri lI s . by th1eriseIves is treseited.me olil m t vi I1 as 1)1llts 

i; slhmmu nil v ,icrobes also1: c I( ate to be nit ronsltitleuts of sonie lint 

to he pi ,.ent in piina t (.I] wall;. IIicitoi:; can be ed IolihiIi
irom plant
 
eel 1,!;1a ny :;cCreteLd by infecting microbe:; and I,,"enzymes Inot I lv meIz'Ins 

tle plant thait are thiughl to be act 'ite durill, infect ioi. Biotic and 
I htiltra ile,d. A hypothesis is tresented thatoh itie ,] beeulv, llI 

,;iige,;ta that ;.l o! th abiotic and ,:eroe if tile !,iotic elIcItor,, stimulate 

tiliyLoillein ac iuil::liation Ii; c;ai hig the release O) in el'(ogenoitis elicitor 
SItomplant cell wI l IIs. Present and futue research onl the topics s 
dila is{ied. [CIAT] 
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21482 I"I-SI AI:AWY , M.A.; COCK, . .11.; IIll.)K., A.A. 1084. Later u,, 

elI Ieieney of cassava. 2. I fleril,g enst.%i ty of stousta to air 
lidiidllty in cassava a nd itier wiarm-el Imate species. Crop Science 
,14( Eng] . , Stim.Eng! ., .'4 Rels., ,llus.0):503-50)7. 

Phaseolus vn,,U rIs. an t paivIilIogy . thot osnthesl s. Stoiw:t a . Leaves. 
Trganspq i r-;itil '1 . U' Ilomh t ;I. 

!:easIlteit:icl t; ,if CO, mrid 1!0i -x(laiige am! tlit, caIit lit e leaf con(tuctance of 
at tlc(! 1 avesI ii st,I I -wat e r(i' p latts we r. ( ontlucted over a range ot 
leal-air V;ipo pr (Iot-.0 ti, .the oflt. i La) impale response cissava 
With thlt if ,the: wilu'l- ]im,itL tpecies, ;muo(ng thelm heart s. The degree of 
stomat a I rI ,it ivi t' ,c ea ed I r ,, .s siva uiiue thoti in beaitt,. [AS 
(ext raI 
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044325681 E' IERT, F.P. 1985. Rate of acropetal transport if the xvlIri i;treari
In I'laser~-us vulgarlts. lournal (if Plint Nutritio 8(',): o))-')4. lh g .,
Sut. lngi . , 4 R fs. IDep r. o 1 ;znt Sc IioII I, , v. (t I hmiec h ,ttt 
Storrs, C'[ 06268, ISi, 

I'haseolius _vl 1 1et (lI(.opI v I . p it t :.:. I ant phi;;t 111 ,IcaI
 
lroceists . I spIIit 1: '. W tet- I1 I Itl t t .
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IlV.iit ,I t i I 1"g -NI iti 
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xyv I ef illt tT i renel{we It'(I l I I tOI, i t o tit I it I14I t, lra l .; ,i,r I ;, oI t ilti
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5182 V IHAID, M.M.; I'iIl\'AIAI, ! . 1984. ' , ir1i I oI se'evs enl , iltd 
il m Iss ion Iv chel I'ca l I I L11) t I ,t1I'tT) I ,;I Cite llItIVSf ;W(! 'I, (1lln 
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rI-loc t jillLtpollint' Ii II,+i I'it i It { %' t i IL d/ilo? ;I,t ion? wtre 
c 1'I12d of I.t IfhtIilltitII oIi d Iliv - I' ;mtt + /',lin110tL l.':7'' il i' (AV() , 

I il 
< ),! 

; 
! it

, 1 -t1t,1 o - I ll;1nI vPil! 1I ,It ! v, \ NI i .""It unlllbenl t. t wtttrIV(1I 1:lI1I fv Is l , 1 1 di; I; IioilS 1 h 7 I ,A I I c. I I ' ii .1 

I il rop-. a tuI It ti l v -I_'.[I,VIIIll ' i ll- p.1 t ;l. t ]IIt iut I I II c , IIIll,.., t " ' l l) lilti cf wis,,,d, I -.,u i,,l,.0l' et+ t it ; Ior I. ?> I!.1I,II ft'tt I 'Ii'llt ll ,, :E, c t U d~i t o'~I t( ,w'liO v vc ; 1! I' i . t ilit (.t +11101 1,h" II" 7o tt llt 

!T, p l",,t..in ,n InI I I 'II 1hc d', I 1ltt1i ,11 'Ch tu I L " 111 11t h , i i ti I 1 f %I ' 1I-< f ji ,; 1 i<l(' m I' t) ( I IJrl ! . t .11 , I11 Ill ci,'' 

wI It th IIIe ~ii . ;;ImrpI n ; , , .I, t ;ttll trI+I:-it m/tlllt 
' I< I ~T)I , 


h i (iorJ)i ndtll~ {t,I ;:',ve,<tiIt dt+,.
;II, 
 c ~jv ri2 + !l r i t itnI + . !;i,-nvsc(( ,t.
 
"I ,;ltI w t I, Ag I ;it "m I ,Irll;(I 

10I5o: %-Vi 0I*l I-I Ill. IA. l~t+s ; ,IVeIII,~ ~~ t 1011 lic,t + ,t - I rl i I I q I, I a 1 1,1, r 

rc dut l cI'll~v. n c 1 , ,,-I;:tI [ itI I ;I IIi , l ''t t t 
< t, t , 
 i,,;Ith;i:i A%\(, 'II I, ,I !t 

I.,1{A ltt' o t ;ItonceN0 l t+, r , :, I i-r !lrll! i"!, I i iib i t t h io I,I AVG .+'i+ 

IT 1 1 lig II- ,tt1s .'/. h ) 111t ,tppI ( I , l'ah iuhli ,itt1d tth 1 cm, !;'.nthtl-;i : 48F 11 
1,. .11o .t I I I(IIItm([ I iIt . LI Ii;I ph.1 I sit i 1ci.IvL 1:,1v,lar ]I, I;illI l . dr. ]el\ I 1 t1 1dtevt, 1 l f+heit oI,i , Ia; 1 p.011;11,!
c , i !;!,ion 1 ;111{did 

!;.l(,Hv l~I ( r-h1I I, I. ' - ", i'll,,{, j"})+ ;ll(l :;olql, i 'tl I( ln t . ;uU+' t thIlt
 
c t I... : ,
t_.cotu Id 1, 1 w, l ,wl j{. ITitle ": 1 )"l , ... .nc l t d Ih t ! I"If phat . orld(t h ' ! c llll 


I fi, !w pa'/rit iI o il h l ! i11 ht.';Ilv:. I, 1 .11l1 ; t+
l 

' 

:15 M1 I I I !'";+ .I!If . h I Iil inttLrt'ept i off. piroi.thI &' n.i.Ics,,an(Id dry
IfF t 


ra,t I v r Ill I+ti t I ilnlit I it i piv', of r ,,l l' flat,! |It illi(1h l t' h s 
\,if I ga r-f 
I. c rop : aI ro:delItl i hiiyi, W itt It l tcriti i,-To 
;a t" pol !ut til eiffect,,. 
I'll.1). '1ht,- ii,. I , 

+f !.:I Ii th No:I, t 7 r' I i t] ;Itt0 n v* r ;ILV . . l , t i I' t, I ril 

11m. I.111I . O II I . I Its . 

Il4; I I ISCO VII +, ,, . S11.11 itrh, ol , , thI Air pilll ti+.i. Leafaltll; . I+'S",. 

:;i '." Iftt'! ,1itI
I I NI v Oiwt 7:()d',1 S W01.' P l+ tt 11 1t:tI'{' t0 - r ib I t'(I '. t (11I,irA if.1 11 
h (ttv.m w i 1a ti a I 

d, %'+II pr liI . I .tIitf,t (, '1 ff It i er t ; wttitL I"' i 

i It', t ;it I on 1.,+{11 ilali ca ;llll vit~. l iJ " ~,, pv~r I(, (If .',::11,p.' 

dotvtIV 'l I I t' 1: it I 111L I I Tl' 



of (1) total leaf area and (2) cancipy height , ,nl i i iItt t-;qtires1 

procedures were used to estn Iatu paraietei v '.l8i]it !I It, .-' it ' . Ihe
 
response surfaces generated to dipict ; l II'ii I i't ,tttiti.,t 'm
I 11 i tn

panying canopy development !it!; the i it v
i t rated d' n.imi t i Itclll 
closure. A criterion index was deiii edt , Aid ill ;! , i I t,,-. ,, 1 C.,
tilit of these models for IeI. ini whole pl.ut , ivulttil r ,I , '111 ,1 

ilaevi I t ol0f these Cmo l I; is 'iven b i;I! c It i, itI"! , I t1..i p ,, I vo 
accuracy, aind util it' for isti ,'tithih l',ivt n 't i :1.)p ' :;. i .
 
technique wtas developed fol [] tt ' I it .ih il t . ct.l:l'e
;I
 
onet-t Ire short-tem ci ies ( 1it ' i, 1 I'll II 'It ] I I" i
 

l i 
dur-ing ittOllt 1 t ' ' ,i Ill
app ed tle gljtsI (i 1 1 i . lit .t W'1cit 'ltte! 

d,,t taiI for 	the Richard t',wt ll l , li ,id ;,pp:I "'! tI . tWI i ii
 
nlto This taillt !,"I tI
che n e vepo A d il t11i V.111t. I i'dII i, 1i' l ht
 

growth 
rate 7/,
rt c VetulIt I 	 L11 c I It coM.Tp, 7 A- I..I 'I,(. ! I OMi hdi11its, It-1t udii L , 	 tu } I yq h' 0. ,' p into l ii	 ;.. 

vei andtlitt 1cted wi ith I I' I I It(;tc ;it:, ,I I Ii vory

chron ic even ts. A C'-rI (,;II il'l 1%-N.t'I I or tih lt}i ''!I ! ' ;:p tt,I!l., , tl
 
tlI sit.heii I~ed in lilt I -Ict I li I llI ,,t ,, ! L1 It' 

phtLO,\ lit It'ifWili' der I (Ii 1 d . ] .';iI Ie s , v lj t it s til o1 lti I hi' l
hyperbo lic 	 light rt,spo ISC (lII-,.'(..Ithe I di~ I ,1 i: t!:l, ~ 1 ! , Ilcpv 

Was simulated is tlll"Wehtil i.iioo! t : li:i,tnd I t h I u :,i,il n • , n. i i l' t'I )
mode I. , i., schlcie illl integijt ', , . I , ~ !! I l tt 1111' .'l-d i.,lon i- I I" :, ,I , t I : 

di lyIv lol. Ii t 
I ,7 I'Si ;It i 'I It II r ;i utos) sroduct WIhoI t. I n "1: l ii_ il, ,o e 

ohtlilillt I r )M t eI .i Ltt . ;ivi ], di i 1 1 . ,ith allS hI',' Ai i1 -L t ; led 
e pt l I 'Millit iot) ant I t e t t I .: Iit ItI[eI I.eri( l t , l I i t it I ,Itq " 

IlaCrt-CINCt l 1 It1 L 1 drV Wt. ITICtILMellt
, t. 'lI . I R!, t ,n.I"tqi r,f it I TI 
s;tuld , s inl%,(lvfnI,, Iel I t s ,it t Iltc .1{ 1 ,rp.l I !I~t , t~i : u.lt 1 1ll 

pitrtIiu IarI I,g'aS OIL, l1" l1l 1t t t:: ItIch h, '.. !I , I1. 1 1 tI the I ,;.'' ,!.' 
A priev ius .slniIhean mot'A,I Lie-th) wi., l~ i ,cdt, P 1. !t,IL1;a 'u g"IrII c\,. 
Bush BIue, I.lkc 29 1 itI I!d %,'; :; 'al dI IIII IhLIIr - I: I .-! -, , c II i1 1tcI!. , I -h v, "t 

d iscussud spec If ii II % I i thI re spect to t.ill-- n aiI po ll tI4t I 	 I vI I('" 

.56W,"/ N,(OR E., R . X{ov'ement c ilIn s I : -maiy}19.85 Of Iit oc.'os t|i I,,, p andl 

lat er Il Ioc't o I 1aseo I IIS vit p r Is. Arct~I I t.it lr'tui1 -1 hot ailv 
2 ( 5 ):7,85-787 . Fng I.I, Slim. I II I., I I ' Retf [Dc it. ot hi(1opog, ,111v Io r 

I'lnIv., Waco, I TX' i '"H , I'S(A]I 

1) 'se ,11s }.I, !,tI n[ . 1 nn ~ l V t I ILIs . (I . ot , il ..I [I ;.l;p('rt F',7A 

'Tht.rove nit oI 1/ ttr~ t il)! 0I pi ipalt, !rd late~r;'] lot(lt tl I'hgap-k.olus 
,.'tilj,a ii; d (t,.r I in,,d t), . Iin .t t -;!, Ih ( -I driI IIl, I v r, '1(1 , ,t -I," -t--an-
''Al k T-d ioact ivilv a 'u+ ' l ! ,t ,1! tIl: opp,.,I tc idc' fI Ing ill n ;Itl if . I, 1 (. 
the root 	 T:IlIvit i ! (,t It.... '. l ',!-, lilt- o . I t. ' t 'II pri ill I. \; ,I I ' bot I 1)l1"irlI I 
roo t s :cpm il I -,I''Ive r 1)11 1 H (,,1 Lilt., t,, 1, tlh [ I ' b W ''' .l til +.] }7
I , 


af[teV. I artd t11 r'sp. po I itI t II',h ' I- I II I ll; il ~lI 

roots corre lIated , It i ,Iv , : !,. I II I , h[ 'Ihc 

" 11hi1 t' ;ICro -; 

Ip.. .I Iv ';!tI i I! : . 
I ;itt o " f 17, r ' ~ , t1,t 1, ,,trl I, I t I::eljr:i I,i,', ,,c ! . -, 

' 
c'1)l: 11 e I l 	 l/ t It;I 

lrtcotIver 1.,( tll, 1.1 i I t I I I ,l 'IWt1,lo ,I ip '"'H ' , i , i It' 
decreai-d po I;I I mnv', r-tlit 11 ip", , I I 1.t /;1i ," t1,L 'I ,c1)I 1 ,iur,, 

posi tivel v 1,tt'ial ;hI%): : I Ve 'Itc" ILltI IwitIh ro-{t a he iIII, , IIl'', . 
suippert tfe t (iln that I I t Ill * , ,::; I(u'' gr,,''vtfr'il O I /illu-. pol.jr n, , I 

' t,-ward Ih-	 1,,'er sidr . I, t,1 1 1 ;1-,;(1"'% to l, , it' , I )).ttip, ,.?11" s ;'!t I I.
,

o!!',],:1 ,1 ~: Ili", I vuldrtiducedI poliiir (:;:icrtoqiit ipl- i ,tt .. ! l r', l :' 
, 
 ! 


ItT i it kIt'V ], 1t't , t! ;
Linc.,up lInI, I', .I v i ItI, i I I !:IPi I x I' t i 1 + il I l 

?5hI1, MOt()NlFW.:O CIiAYI:M;,I C .1. 19W. . 11- Ill(idih,vci : ttt~'~;l }I .,. 

A!,; related t ,(I!I t;In c Le In Phlili-) I is c( * i'ui ptl 1,. BI-1111l Irlpro vtmtellt
 



Cooperative. Annla I Report 27: 157-158. Eng]. . 4 Refs. [Dept. of 
i1,irti cu] ture , Kansas State Univ., lanhattan, KS 66506, USA] 

Phaseolus coco ineus. CultLivars. Spacing. Cross-pol l ilation. Flowers. USA. 

The Incidence of outcrossing as related to distance in Phaseolus coccineus 
was Investigated. The red-flowered Scarlet Runner and the white-flowered 
Putch Runner were planted In tile sam row at 0.3 m spacing, with the 
Scarlet Runner plants in one halt of the row and the tDutch Runner plants in 
the other half. .eed.e collected on the white-flowered plants were used to 
Inealirel the tii'len,. tit oitcros,sing withHi the Scarlet Runner plants by 
progeny rostingtillo rod-flowered seglealnts a;s a flinct ion of distance fromthe red-ilowered plints. Cros.-iolllnaton of white-flowered platts by
red-flowered pliintis deeroielud raptlyl\' wth distance. However, the results 
do not indicat fliow tat pollinators do range in P. coccineus although they
do slggeSt that pll ,n can he troonsterred over several meters. Substantial 
cross-pollination cal ocur over siorter distance,; in this species (50, 37,
and 337' rod-flower.d plaits at 0.3, 0.6, and 0.9 in cumulative distance, 
resp.). [CIAl] 

04148
 
22137 yiEYANI , .If.D.;ED.IE, O.T. 1974. Photosynthetic efficiency of 

dit terent zones of Phaaeolus beans. .1J1ongwe, University of Malawi. 
Bunda College cf Agriullture. Research Bulletin no.5. pp.49-58. Engl., 
Sum. .ngl. , ]I l e s. 

Phaseolns vulgal is. l'hiltoiynt hesls. Defoliation. Yields. Malawi. 

Bunda
it College of Agricllture (hIal;iwi), ofloaves Iihascolus vulgaris cv. 
1199 were reroved or tit fri I a) the top third, (b) tle middle tird, and 
(c) the bottlin thirid of the plant!; at 21, 35, or 49 days after sowing. Mean 
seed yiel& w'l'l'(' 0.6(, 0.82, andt 0.7h t/ha at 21, 35, and 149 days after 
sowt g, rosp. t1ed higlie;t selle 1leh1 (1.O8 t/ha) wa produced when none of 
tit. . ones wer d'.fol tald. Removing leaves from (a), (h) and (r), 
decreased t;eed vteld Iby 7.2, t1.6, ;111 0.97 and from (a) 4- (1), (a) + ,
Ic), (h) 4 (C), and (t) i ft" 4 (c) by 34.8, 11.2, 26.1, and 69.3%, resp.,
 
c'omip;rd with the iiiidhl llted cotlltr(ol. Zone (b) was tile must photosyn
thet c-efficient 
zonv when only that ;-one was undefoliated, whereas (c) was
 
the least efficlent. 
 All 7ones functioned below tler phi')tosyntheLitc effi
celncy when other 'On1e; were iresent. FlPeld Crop Abstracts] 

04410 
25673 '1itMAS , C..I.R.; SMI ll,A.R.; IAll., i. A. 1985. Partial purification 

of ;in lhyle-Indlng site Iri;i 1haseolus vu garis I.. cotyledons.
 
Planta 164 (2):" 7_-"77 . Fngl. , Sum. EngI. , 19 Refs. , IliIns. [Biochemistry 
Dept. , Nat oll I Vegetabl e Resea rch Stat h110, Wel lesbourne , garwicks CV 35 
9 EF, England 

lPlseolu; 
vflj -i'l. oLIty edons. Fthylene production. Proteins. Analysis. 
UI teilK i tigdotil. 

so I iiiii 1d thvICl,-Ietlnig !;ite (EiBS) 
cItylVdoln; I; aln asvrr, ttica! p1roLteviwith a sedlimen titati 

The of Ihaseo is vulgaris
 
on coefficient of 2 

Y a11d a Stoie' a reliliu (it (). I rim, determined by till racentrifugation ol 
Isoliflet Ic gradi ill'; an11d go'l-perceat ion chromatography, resp. Tile mol. wt. 
and frict lional tat lo were c lculated as 52,000-60,O000 and 2.37-2.48, resp.
Til tIBS ihii:au I soe le trI poinIlt it between pil 3-5, determined by
s0 ,,11 , tr I I, l ,Ili , and exhibits; aa negat lve charge at fill 8 during 

nonce turing ,i]lt r.,phoresis. The electrical charge on1 the EBS Is 

6
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shi el (led; the EBS does not hind to ani on-exchairge media under these exptl 
conditions, is not precipitated by airmonIu su lIhat ce, and does not 

precipitate at its isoelectrtc p1l. The EBS; pretf'renttally partitions Into 

detergent phases. Results ttdicate that the EBS is a hydhophob protein 

complexed with tictergent in qljueoits solt ion. The techniques used to 

characteri4:e the EBS also resuilted in varying degrees of pu iication. IASI 

2217i0VHA:)I.'I"-lli',N{IhlA, 1s".7 'ra spi racion y apertura estona tal en 

Plhtiscolli vu ,jriS I.. hajo l I,it:tema I iego-seqlufa. (Tiranr pi ration and 

stomatai opening bllteans riliet the irriat Ii(ll-drolllglt sss err) lTesIs 

Inlg . Agr . ('hap itIgo, M6% I1 , I v'I.I-!; (dI(I Alitl n,,ra. I I Ilp. Span . , Stull. 

Span. , 4 6 i-L f!;., I l I, . 

Piase lus vul,,aril s. Irri I IoIn. Drought . Cuilt ivar! . TraI;iration. Water 

r etrenta. St oMIt i . I-Y I C0. 

'a r I it i , , n t ra;insp irat I(, stt, otaI open i ng, leat irea, Iand other 

Cila ra;tC t Is 'i ; we1L'r I i iiVT l t or 6 b;n var. ([tiarlo 107, I'lor de Mayo, 

,hin .llilN'' Io I W , 'into .(Icio0 1 , illd Vill (;lierrero) inider the Itrriga-

L ion-droillht sv>'!'-n. ltuall plitir s were grown il potsi ill the greenlhouQe and 

40 dat, 1,lrIt le,,ellg hIldd f Ic en at therefore plrrnts were;Ifter e 'ur l l aItrea ; 

subjected to till ,.It lkih d Iumvidity lhvels. 'Iraulnspiration wo; determined 

1)v the g'il etiI It r, Itt ] anlld tile sItorlatai ,pelIti hy, I Im tihod which 
I:€,-i -ittmiill o ~tainlnlF I r, 1)1 ll tev v: thet adayfl I Ilrfatce ill the lealf. The 

Vl.r .X I 111,pilIt il'l) ii ;ldity T 11t i-( ction %w;!s rot detet:ed, ;lltholiph there 

w I I It I/1"11(0 V I 'I g'riUotVp V ('.lrl aiio W7 arrii Negro lSO ti differ in the 

tr;irl;pilition I I ': rl. l tcd to humir lit v levels. TIe stomaLtli' opening, 

. tiniatdt C !'," t iih1 At :t! lro '(pl'ring the etpidlrlis with 11;1ilelarlel, did 

r10t agt:I . tit is t I t l , I Itit ill (IIVI' dure t i 1 ck o f sells( i vi tv 

adiurs :r rlt , .l1id t illilil 'w'it, I ,'peI't to tiholl', ' t hodi. 'Ilte low detecting1 " t xpt V IOI efv ronmlelnta.11),,ci t v o I Itc . i !; dIi,-' t I, I :, t1j o I I ;i t ( it o i I 

Ilit [o rs : ],i% i,1!, ii', 1T'S w it h!II da%! . ii, }pit, oI thc' pievious vatriai~t on, 

tihe genlor ; I;I'I i( - ;I:lOwelI Tlgll I i C IL' . AS (vxt ract) -C I Al 

See a so 14 04i i' 0409) OI(i 1 
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Sli i5 I( I.E, J.!.; SNI'I , rC.lE,. 1M85. G;rowth and leaf elemental composi-
Itloll o I ,,. ph 'ai s I,. itf fec t ed( by appI Ih~el 7 1v( ir(] interact ing 

le I lIt, ( owrrllriIl '.t I on s t n Soi I Scietnc e and HPlant Analysis 

I)(/):5l-'.l-. E[r Il. , ;umr. Engi . , 1 7 Pefs. IDept. of iortltttlt'ure, 

itIiv. Iriv. 2,P'ennsyl,.inia State , ParP, PA 1Il8l0l ISA] 

I'ii I(', lis v'li-j._5l s(. . ill benn!. It (t i I t NI . P. Ca . K. Ilaves. Mineral 
c, lntv ~t. Z. !..'l , ,:utrivtit utah-kt. G;i'lwt I. ISA. 

lrihir R111'. l 1 e ' 'C.11l 1,(11'ill w.re l, I ti;,l i r l 1981) with 1? fertil 1 er 
t I : eaM lit' ;t I I,;lit'! IT1, ZlOdl ltt lon /itil of NIl t'tnnlsylvilh|! NISA) where 

'h1c o' il pHI ';I ,i ,- . Jll !-il PI' vv, , ! , Were hligh. Thfe apill caLionl of Z11 

' 1 , l Ir te II crI ea v ii 
bea/ul yields, Ivilt ZIT,'w'ils; il lli~ i!(rrf ffVtect V, vI 11',. Iqppl d ZV !ulltateirIt I1 I. k ,. I.,I 1s vi, I Itre I ,xIde IrcI I d ot c s ap1 

tInv i, id 1,11 I chl i ilcre;Ie 1,IIt cIi!,riride Iv I'r. % "i ;ite ll( t I Zni. 
Tlhc, itIll ca I I(,i oI i' IoWe IId Iv;I Zi, it I sites,. 1, applied at; ar,inium 

stt L(te leili In! ilhll IV (N I; t'l (Sd ti red, O leIafincIllased Zn r W. i ll y 

7 



1o,,y1was 0el, AS]ed. When lime was applied, leaf Zn and Mn were lowered at 

0452 
24427 CORDOVA, J.J. 1984. Importancia de la fertilidad en el cultivo de 

frejol. (Importance of soil fertility for bean cultivation). In Curso
 
-......sbre .e -:-r'i tivo.-de , frejol- urando Ia aetodologia -Apronder Ifeciilbd 

10., Picmampiro, Fcuador, 1984. Conforencias. Quito, Instituto Nacional 
de Invevtigacione.1o Agropecuaria. Programa de Leguminosas de Ia Estaci6n 
lExperimental Santa Catalin, pp.55-63. Span. [Depto. de Suelo y
FertiliLantes, Fstacin Experimental Santa Catalina, Inst. Nacional de 
invctigaciones Agropecuarlas, Apartado 340, Quito, Ecuador] 

Phascolus vulgaris. Soil fertility. Mineral deficiencies. N. P. K. Mg. Ca. 
S. Fe. R. Cu. Zn, Toxicity. Al. n, Fcuador. 

The principles of soil fertility as related to bean crops are discussed,
with special reference to nutritional deficiencies of N, P, K, Mg, Ca, S,
Fe, Mn, Cu, At, Mn,M., and Zn. and B toxicitieb are also described. 
 The

correction of nutritional deficiencies is briefly discussed. [CIAT] 

0453

25652 IATTA, S.C. 1985. 
 Simultaneous and intermittent measurement 
of K,


Ca and NO -ion ,bsorption by intact bean plant (Phnseolus vulgaris L.) 
in aerobic and, anaerobic condition. Plant andEngl., Srxl 84(2):193-199.Sum. Engl., 6 Pefs., Illus. (Division of Soil Science &
 
Agricultural Chemistry, Indian Agricultural Research Inst., New 
Delhi-110012. India] 

Phaeolus vulgar i. 0. Nut rient uptake. K. Ca. Enzymes. India. 

Simultanotn, and intezmitcent measurement of K, Ca, and NO -ion absorption

by Intact beni plants was made under both aerobic and anaer~bic conditions. 
Anacrohiosis was found to have a more direct and pronounced effect on K-ion
absorption rather thli, that of 1O. ion. Significant ionic efflux (par
tcularly of : fun) occurred In anaerobic condition. This wai explained on
the basis of drect effect of ATPasr on cation absorption by inducing an
electrochemical and pi! pradient. No effect, however, has been found on the 
rate of a on absolption due to anaeroblosis. [AS] 

0454
 
24412 FELIX, J.F.; OBATON, II.;MESSIAEN, C.M.; 
SALSA., L.. 1985. Activites
 

nitrate reductase et nitrogena.e chez des varietes de haricot (Phaseolus
vuir i.s 1.) d'origiie geograpbique differente. (Nitrate reductase and
nitrope nes activities In bean varieties of different geographical
origin). Recherche et Developpement Rural 1(i):8-26. Fr., Sum. Fr., 21
Vefi,., Ill,. [Dept. de 1hytotechnie, racult6 d'Agronomie ot de Mddecine 
VUt rinaire, D;,mien, Port-au-Prince, Ilaiti] 

Phaseolus vulga is. Cultivar. Nitrogen fixation. N. Haiti. 

'Two field trials were carried out at the Facult6 d'Agrononie at de M46ducineVCtirinaire of Port-a,-l'rlnce, Paiti, durir.g 1979-80, to determine whether 
the tropical beat, vat. (not submitted to selection for N assimilation)
showed a greater N-fixing capacity than temperate var. The lot trial
compared the evolution of nitrate reductase and nitrogennse activities in 
bean cv. 11-789 (tropical) and ELSA (Fiench). The 2nd trial included 8 
other tropical and temperate cv. The characteristics of the studied cv. 

8 

http:Invevtigacione.1o


riteiic Inu dd. I Ipc, . v, l. 1,,ter i c,.t. (lne rutiuct (lrlact iv ty 

nlldless N a I ;il;it iui ,.I tv tt,;lli ti TIis; s ;i1t 
i 

it. t vpittvar. suggv t, 

tlive pt .iIiiton' I 1I I I p . ti, -t ' , i', Nrit i,.t lv itit!- ii ith'an'l;ailt a 

I .ibls t! " lho,;v it l.c t tat l-ho t1ti gen , oI i , i I it.' ;'r.1,l-,,eS 1I 11 

ph.y; Io I v.I cl .t.q!,.igt. ,,, l ant ,w I %Ic ili ittIons .0 t 1m t t liesL 

datLv oi 115..e l t, I I I St zi r ' ,iat',i., 

P)tq0 [ I') '-A< J.'i . h,. l tc:'.Ivlct ttviptv ii ,! do, ree 

I;h~ lIit. lr 11poll t] , t: o1I , I'l;/I'd C'll Ill 1 1,Il eansilv f no*t,tI . t t:,i ol d 

l ' Vo1 tii . j 'ts i t .!;o i lI:r) I I Suh. .,I vi vljj 'll ,m 


h n '. I ii'l, I .t I ii .11%, 1 1 1
e I'- I I' I'" gei, Vt1 1 1 '11 ( 

Rus earch l int. t for l-, "t r,i-l I rp crPoii',t,'1 i 1 . A. 11.. 5 

.lI u % Irl!I , . , Ifd I.i.lipi-. 1 . Nut l t I -, !'I ii 

l 


sot ?{]t tl ( { I" .11{ v lre .11 ) t ;TCveil:i~ t Ilol' ill u b[. wu o; Itl l{ {l! 1 

o , md lt ,l ",,: , i, tl Ifor t (mill,t\'1 . , It11 't~i 1 , ,1 1lllld iltht ' ~oi, I 

the oI ,,IdtvAo :i ii ri ,i I m, r v thvI i.ttI l il ,i . I 

Lli o , : ti o,. i l I : v: , 0 itu, lit 14i . I,:lt- r v i. t i
!r!i i I . t 'ii- I 

1%it i %, h,,I , ',Is illpi l 'it iit ii f i i , . - ,Itiu 
I,it 1 t ,t , , ! tLijt.. 1" I ' !,+. .;i '* _ .qh (,: .l,. r ,t ,, :,.llt, ,lll 

;1 , rIcI it t. ;ll-,: Ii,[L ' v[ iw I , e l ',i......v ' tIll 1,111 . . tl . 'p, 1 !4 ' 

- I t' ':t.1l 1 . '-;, 
I , 

1WIrCil t1,1 11 ti,I.I ! p '*+ t'" It : ... * ! !h' 

111d Iv r,.1,1 '! I, t! , - ! I I ,!! I t . "u' , , i .!,. "' t 1 !:W" I," ,1 '. 


. ; t ,I' v ,, t I I et I,,,;,irv iitI'. t , , d i i' tiI , i : I ;,,1pt i p 1 

t,I,:, f l 1l t , ,q '.,, t I I r l ,l, i k."l i 1 , , tlt~ . 1 1 - !: ( 1 i,,. 1 

E4ii 1 t* -lf:[- IlIlEto ll h o T,*:. 1 11'r* I , 1 .'1V I tl ! I,11, }: t . t. . ' 

Si 't '" I " I 1 1 t 

, : - Im , ,>I i . I, i.'I! I.,v liIt',,ll I r t t , ti;, ,0! d it ]ut 

ill o ! Itlr; , .1 1"l~ v1;it! t atI.I." I vt' I~po t 1(1 ia d 

l.'n,, , : t ITi;I),i ,1 1, ,iu1'vI ; ':k j " '.t_liL _i_, I P I m a 1 ;t,iI 
, ist I i ll .,,!:I , ! .ol.d t' '11,It 

I.'_ .
 

,,l ,- I " 1.,. , :, . ., :K ! l m :~ re ,s( !: It , K c 
+ 


/t <1 , . t+'t w i T+i+.....,.,t , 1 1 ,'~ l , i !+v 1 11. 1 1 p! 1(i 1, 111+ . l ~l
J l'.{,P ilt' l 

I~ . PN ' '1 . ( .P~~~laI~ Vll xll,,, , 4 .'. ST " k 'tt } '. 11 

' , ,. ,t ;'v I i' , I1t~t i ;' I t,,11't, ' "v Id , 'l 1gu u' ;I 

, o ' tI !. I, ,1 ,-a l tl/' t v ! I, ' tI v -llt T ,. I ' , i I Wl I ' it , ,:lr 1'1', Il i i ,-,l 

" 

11 , I t', , ": 1, tt i V ' ,' ,I b ud I+ , ilr, 1 q .lt ,a,,, ' .. t iv a,"":,+ ! r v,~ ! , 
' 1 ' ' 

!~tI + I t tl Pt [ '](, w .1>,I' . ,I ,I, t , ' t l , + t dI, , lld ' 1t i 4;.'++{ 

' I, . , , I-,',1.t1i'th I , d I ,It 1d+t'',, .' , I' ,, 1, , t t .+ ,Iu't1 

1,t ,v Iv ,t tt ~ t It! t t ,t+v - t l ',tt , { I ' + t lI. Tl,' t I I t, 



25689 MaclEol), G.C.; ONIRtiP, i).P. 
0457 

1985. Responses (If white [)eal toammolitn or nitiate nutrit foil a three temperature;. (inadn ati Joiurnl Iof Plant Science 6( 1):201-2(15. tVngI., Suir. Engi., Fit.,21 Refs. IDept.of htortitIltural
i Scihence, In iv. o! Gui'ellph, (Se h, , Oltairlo Nw 2WI 
Catlada I 

lhaseolu__ l+s_volic I is. I'riputtatire. *. Not I etIt solilt lio. (:IlIoros .IS. Mle ralI
Lolnteln( . pff. (Calliidal. 

1 Whi te'lre o ..' M ";[p - cv .' .;;it. gro"'t- ." "ig,i quirt ;: d to ammo lltll(Nil oor rft vat., (Sr. N souIcetati 
en' rorti 1

in'ist 1gated l lt rolledtlt !,e , ; / I I I' I , ir 7 .'/1 It te Am tillp. o - t rea ted)1art deve I optd I ecI c, i!' !;aold tv-c ri I S. iit p11 cIf Ieacl-a t- I rim t Iletoot it ll" edI till'ldrop ped 
 tI I:c . iltil le-vele.v ofIto values; of "1.5-3.9tor Nit -treated. lamt ;, ,hlI. t i t pit ill,- iased t " olhort 6 . 5 for No 3-reate( rl 'l'h'.NO,-trecit, uint,: ilimuchd p olid glr-itet growth overa 1tha 11 NI tIr it ed p1,1mt 'I eip. iil 1 I1Citorr LcI I t ct oo il Il'nt respolsestLoN irori-'c,. _1 } -tt ' pT'he I tlp all ; ot a iiltedhigher NO and Ca bu 
lo e.'r total N NIl 1 i ' t I ,II Nl -t rI d pl ,S,it It 


8,
14 


.'2508i tIl, h. 18 .., ci d elf II. pa tteU of primarv anid lateral roots'._co ( .ahaoea Am-Ier .Iourril o i Bo tirly 7 1(8)1 .8-1170 . Ing , -nr I .I . Sum. I R,-Is., III irs. liept. I liBil ogy , IlavIorIilrhv. ,,7'f8, ISA I, Waco. T1:': 

'hisehltll iii,S!Jt , Root t;. N tI i cii t laispolrt . Tt IvlocaI hi '. ISA,
 

ravirv1 ct Ildingprfr:irv root-c o' i l!;.Sel llus vIulll '..'erecftor cterici-e inyt' ac-id vl.l- oIn ripi t I.,ti - V Ici o th'l owerr ; i d (It;ol' lit, roo L . Ac-ideft lit: 'it te-rn- I i t pper ;iui lwer- oii-! ccf hlIt Cr .11 
'7 t.1i flY Oli ellt,-Itordil it.; w -IV- ;'cv:cI'et II1 .1 i. Add it lo t Il i n-cII I t Ihov;nitaI tI (aitlIii, - tcI cI Ialll i]- Ilic I-! Nf t I 11%) to ti- rDr ,t1i e:tcdIrlirs /il1OlI Slhfdllr IvlI litr'. .,ti l I dev il d v IlI I:., , vinme t rv ii lit I otrit al;iIv 

lld i I'oprliTisI( t il 

"I l-lt at-cl I r;. 
 It" sI c I lih-']d t1tit1 miI t I -I i!,tt z I u 'i-jo tirevailse 
%; I et ." , dlI I Iv( itI tlI:lIt 1r'd Ioitev .,itroutp !i, lnr d that tile lack 0t,l ,lIirc
lfi:- i .lr-vri:i t . rsoIV1 "It i il off IriI M d oIlt rlibulte to tie Iit. 

grit Irvi;ll vetn-i ! oI lIlt eral rc-,t.t I 1AS 

2.'1 0 NlAottAN, I 1i4 ii ti-cren t I a
N.I, 

I e i on S 1f fIVi' species to
lloi ;pl Iuw;, lll1d fi I-r i 11 l I , . fon-mun IIt i s is oiI l So it . i i(tidP']itt Anal I I!,I'-. ):-41 -,7 . Fng . SuI. Vlngl., II iieis. IDept. of SoilSCioni -, .. t Pilr t ia-t: v liV:., i.argo, ':I) '8108 , 'SAl 

Ilm_ svil is v l j, __': F( lti /ir - . ' rv r''in. - t t, r. uIlt ivIrs. ISA. 

ihe lr t Iorn-ic o1 I I, I, '-:bin i iiit ouli 1V:ill ip :I /ll (0 andIt ptt ) t rv ,itr:'Isri it i i g t , o I :;', c I i navvSlo}'lv'ilw};, atlld W11-1, W'd.1, (Il~ , 
illl (iv. ';(,ifarer..,! dt I'dl '( t ' It 1.1iti m A(t IqI ctrop~s


rt'sli)c
!,i- I t II' .I; ;,,
. ,, , t Si ,I I ri',-p l dIltIitt t , ior;, ., I I , 
., 7n; tlh P x ZiI-f lils 1 ,lrt , I I It ,I' t Slllit . I l tx ld hlV, i eansshow',l tI .11gt"t c' I1 iiddtd .n11 aiu! ;IIo dIf ti-v'i-t I 'Ilt tLe ot lirSpe 'i1' ivi t lhltt I~l I' tI - :l1t dr' t,1. 'i-,d yil II. IlaxI Itld nosI.VVhe aatreit-d witithP w:l i,:u! ;'-! r ihl tiho Ii I ( ;t I I.tlit.ll . •tl 1) ,II (S.ll9 %, re-p.;ti-L tllIllItti l ''I, t . 'w' r -di-.o pIlrlt ' ; i-v.- Illil wit vr-s Iakell ;idtiivltct v ''ii.e': rI-r-, It c - i l Tn I, , dt . till ; t' .'Hw , r t ssIot Ill growth 

10 



o f navy beans resul ting Iritt, added ' appeared to be at least partly
associated with I' toxicity. [,%S (txtract)] 
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cool germination test and the accelerated aping test showed similar or 
lower efficiency than the standard ger!niatlm: tI,,;t. [AS) 

0464 
258w.' COSTA, .t;.C. IA; SI IBAA, J.K. ( li1N, S.11. 1985. Indite ie 

coII , Ita em fv ivl I ctso tti. (Ilav ist hidex i it b)eaIIs Posqu Isa
Agz pec-ua1riZ lrt';iieirad 20(.):717-139. P't ., !;Ior. 'ort.,. tipl., 8 Rets. 
[Cel tI " Ci, lma I dt. 't.' quijs.a it- A rriz V Ft. iia(,, (a ix 'ii',t 171), 74 .00( 
C, i In I;a-(O, PIrat_I 

P1as a Ins vu ll i,. Cuiltivat.s. Yilds. Irv ttiattit t, 

111. ill-it hion 0! t ) Li ( aii1 *tiv pI i v ll'l '. !:W II lpllt.a diii ti,a 1) t It, g rowt It 
peroll it l t'alctil;'t In of the Midit lld Ii) it. ('I ;i'i with, I1f, N /dry
Wt . iot I I ,,el lal palt" p tidice d dl- itlft, t it' plant It ' X 100), , Illa the 
'irelitiu ,i thL ; ill!,Y ;Ifild the (i tllt oill.a 1 1III (''t . if ;eid; with 10;
IC/diy wt. if serial p;alt!, '>: it t a t h;rvivtIt x MO) tiIt vd yi'' eI were 

tidI ed. liin vri . Catl r 1 ( d t ctIt 1(17 i tt. lit).u i cli..ittm I2-A-I 
I(ls-trt:Iniit - ! loIt-vI r, , ereCt ), NItI l 10 aid II ,! le vi ,- I.41(. (ItISIM tIT .t': 11- tt'L C 11 l' !f' 1IM g-V ill; ) Wf 1'', li!:'d . i , i t ; i ud I( tc d .!',, I vs vr 

rela fntI: i;: beitwe,'. ,i JllI ,ld I:, Mid I' I IVt [h.'i1l ft-tWC'I tIt t 'tstinaryH I atil sec~( I IlId . I t mIi I .t Itbe t .:,V (I t hist modi 11i 'd If II i ; i r:.r'l, 
aipp !'u) 1i itt pr L'Il,d I , it, - il ltit- 1 , 1 IlI, d I rt It in11111x t{ I c Id . !I 

Ml)OIt';, l:. It. VAN; At , A. VAN ; of((P1; . ., I Il ' ,. "Ilieitt titI',e 
t i liie it t titI C. ttiiift [ i i g. a i I t t . , Li i set d I i ... I Acta'N tI IlL' 11(11 'i1t, t it Iita ( is ) 185)-!( 1. Fr+l ., ':;Ilr. . 'ig l. , Reltfs . I I Ius;. 
! kigrai'p Lop ii.l, ' t i tt.dt, , Plalit oiI . k . i t(-f ilikruldtlu tlcI,,andlbo~lllm ,-schu, h tlrlljt(- tev, ' ! 61 ,, 7 )P 1'1) 1,',tig 'Ln .Nv'th zrI ands I 

hi's litt_, vIli=ipr . ;vellmt, . riwi.th p r itui,. I isv a;. Ne the/lanids. 

P a"it,;L, : vii l~tj is i-.ill il , we re p'iwt, it Ij, a .I' 'id 2,ioi 1 piht
Cr ll({;, t WILt' ,it 


t ,{, , I. If it1 t I [;.c cIjg,-~t!,t ilng' 


iltt .. 11"it ! , . At ,[ Wit', t 11.lt I s ( dll l Illt t I IIITl.rC:ll t 
;I I inme; I pr,,pol t hou,il It-, bet wv- I R(,;I anld 

t , mip. i t hI t ring,.. ]h, I uI atfI i i rilI Id t I., t P(;R hli 1 -p , Ift ( ma> . 
w )l I'-I i, . i t -m . t C tI DM ient art .I t d ills,, Iost .. 
sg;et I* .,i) Itils I tit f I it::ri i I i taftt(';1 v I onsitill ut. I t I oit I ' ;i/ItlI ,,tf (It'I " W . d ropped it t,1f, itC 5m 11 1 -1 i I 1 1~ 1(.(ht ! . 'lIt'(lc . .11t u I 
I tca k 1h1 ll ; .1 1E,, . '11' . h , ' l.11 11"t ] .i to _I (I1 1) [1 1, , l !ji I, ( : t I fir 
t ha t (coErl-11"I, t i '11 tt11r, ' 1 111 +Ltt' 1 11.*} , .\ t[ .' 1 t I.. d", llnu kot 1', PR 
ill Iol.' I ig'ht ilt, u, itv%w" I u I a t iv v tI onl,, p l0 lIv Ilwcl,111!;(. o f it ht1I' 
rc p Ira t €I( l,t, I. I tight "H¢{. t emp . t t n : 1 milItl ;t altd , ld lI Iv Il~ 'litI t h
t, pe C.II i s ,t . o f I cal'.t'" . o r t he t, r t v i I'l ;I/ filllI t ! I v !. eitvi w t . 
,ippca/r, t , I . ,- ,r, pI,tIt ,i,ia t t 1~, j n'r:e rr t ,I II; Ita hi c'Inv,!,. 1he. I tnd Itng: 
t;llggt-! t ft),r tj I'tt hiI IIH' I t t, I r 1 I [III vI ;I .:!" '¢ it, , tN1t a tIII t'~ I t hII .l 
iIld.'Ipe fl 1t ! 111t Witrd L, T;id~ l ,t (I,I% ' d t l lI'.- v d b%,' tilt, younllgW, o x 11,111- I 
hrttd I I i is1, 1 OTIletlilt Iattc w..lhi"' Wi.;t 1 I,I l ill Il,IIh 'I:q, Iowrd lI10 t 
li !.lt 1t 11"1t I t IIra I Al, t r'l "t!11 !. 

.'1:.'.';~ ~~ ~~fit c I Il'l]Itj.IiIt£ I:~'t'" ;It 1011.(Ie ilt I I I ', JI II 
i~tr ts- 11;llW t !;, 'l11 1 t t 011 nI 

kv ct. ! I f i Iit I I !, t . o f t I I t t ltu rij I I'........ ) , I, Infi ] 

1 - 11. . I'W I , .Uma En .viir n. I. VI I s s 

i, It , Bli 

- 2 I22 v 1-1 S" II ! tE• -.4 vd . (,cIrilnat I'm . !Illum'inist i"11. Init( I . 
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The influence of white fluore;cent light (0200 Ilux) in tI' geritnability of 
onion, tomato, radishi, mnskise IOn, red pepper, sweet pt'ppe', carrot, 
cabbage, French Lean, and papaya seed v:s ';tudied. Seed germination was 
prevented with the eXposlre to I lnorescent I ight for 2 h/04-h-cycle and 
subsequent S,'eedl ts we IiCit V IgillOus ill lhuIt. ''hi: techniqnue proved 
to be benefticlal lot the pril:ervatlIOn oI seetds f hort cnIltural crops. IASI 

25896 Ai.2'IANTAiAN/NVA!I;HAPII'AYAN, I I84 . Ot cI and.; A. I I tCt Vt oklntn 
varI ous I inFrgan I c (at toni , i t Iit' ianinI cont enlt I i Iat? I eani 1II- ' I 
(NPhi ! gi 3 L .. ) cot ' I vdon; I iIcIIuie tundt Iih.;,a,)ie der'WSt VU 
H' lan.:vn 1 71) 7) : 51.)3-569. 1,1 !I . I slum. Jlng . , 0 lie I :i . I I'aborat Of\% o 

Plant Physiolog , Iinst. otf gi iciul t , Src ictence., (Ilnai ; Hinda I'niv.,
\'aran;- -''i (lII . Ini i 

Ph aseo '; IIvI I is. SI,.p tii';ii . '.'t okiliIi. C;ot led0n . Seed Iings. InIdtia. 

1 - -Tie efIect; L t in '('. . - x):: and 6-hene I adtite (2.2;-.1 1In .,) 
were founid to fit, rc o , -i.. .lit tie 1itte clii' contlnt i n coI ltedon,;s of 
French heal s;'e l 1 niig' , ris'll..en diavt, nader t luor.,ent J1ight. Several 
inorganic tito. ( , ;a , ia , Mg 1 at , c)ii . tif x "Q Zn at!0 .! .' 
0.35 micr 4ri'o.Ir ra iet I th Is it res intle conitent . The combinti ion ot k invt in 
with 2 (: aid Zi1 i i! ',Vt' I,; Itnorg';inlh ions aL the s;ame level markedlv 
inclreased tLe SICpeliiini' tl ii 'llr lio the puL fe';t' tle contet1 decreased; Ca 
and ig tons were ucii %it', i : ti t I , . ll' It,'s ,o Iogi cat sigi if I cance of 
thee ! Ind I fig; It; di, u; ,;i,' . A': I 

0, 0 8 
I IllRATII. . . .; W.'. YtI d o f1H Ii. FA"' I!, , 19 iI. - comltponen L conmpa r Ison 

ten ,tklt ivar " I ltush i;'' Phascolu s vullatis i..) gi own under heat 
stress. 'Iti pi :.il :A.i c ti ifrtst I 7i: 147-1'i2. FngI . , Sim. EngL., I Refs. 

Phas Iq ]if!; ,'l 1_j21 !. ( tilt lvair! . Y I ut I d componen~lt s . YIt. IlIts. I'empe ralt nfre . 
Zc,I'O t . Caiaidal. 

Tet,1 blsh w:. cLi:t11;iit in tt I si 0t iIr i potnelltbteln weIc h. t v I I, 'I 

under conditi on, o I heat tei v,'s. A g rowtI tiench was tuitd to provide a 
climatic model witth a 3ii,'1 C daV/itht teip. u r y dit;iti tncltd 1o. (If 
bia clie s niit-,es . I aced'7;A:, , I wit's, potd' , anid seit . Ilie ma I it v ielId 
cotponents were brainchs/plant, pod no. t,tu' iind pod size. ito.ds/iid, The 
ii s evds/poid !, a i omi s tug iponent I r" treed l g i; Itice it was not 
involved It compi,'n!atorv re Lait tunships and iccounteid for 1T7.1 ot it total 
yield diversity. [AS] 

,lN, S'iFItILA . SANI)S T'D, .l d. 
Influence of Ilonding tii toot isoritO OgtCal component s of ytolung 1 lack 
bean.; . .otirna I of t, Aineican Siietv for ItorticilttiraI Science 

25871 I B.A.; 1'. . ; R. F. ; Z0I1tEI., 1985. 

P
1 10(5) :6i2t-.27. togl., Suri. t-ngl., 10 tv Is.lii) t. ut Itorticu tt re & 
landscape Archlitect iitt, Oklahoti State lntv., St t i lwat er, OF 741178, USA] 

Phaseolus V ir't "j. I(io ,. Ciuit Ivar, . ';e .1i ng . I'loodi ng . ISA. 

Three blaci bean v., Mltdni,ght, Il , 1uit I' ototlp, aid '-39, were g;rown in 
a sadil cultnre In it A It.'!; (ii gi'liithoise 'xp . Seedling were subjected to 
various I loodilng trnt rvnt, biginntng at ttil t ia' the Is? ttI'le le ves were 
fitl l y expalnditd and colat i lu iij I fi i ll t 0i i/u dsss tt Systeri were 
part i titioned tint Io ilvi at it loti, , ,i;a I , in t 1ai, iilpOne tl !, a t htarvt's I. Basal 
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roots accounted for the gre test proportion of the total root btomass in 
control plants. Adventitios roots hecame tile dom i nant root component in 
plants which had been flooded lor"up to 7 days and then allowed to recover 
for 7 days. The production of adventitious root. by flooded plants reduced 
their shoot:root ratios to values closer to those of unflooded control 
plants. Plants of cv. Midnight usulilv had larger basal roots and higher
total root and shoot wt . than plant ! of the other 2 cv. All 3 cv., 
however , were proportional ly affected to the same esttent by floodlng. [AS) 

i11 70 
26094 . ETII , l... ; R"YNOI.IS, I.F. 1984. A model of canoply Irradiance In 

relation to clatiglng Ieal area In a phytotron-grown snap bean (Phaseolus
vulgarls L..) crop. Interiat lonal .ourna I of BIoweteorology ,8(1) :61-71. 
Ltgl . , Sum. Engl . , 10 ReI s. , iIus. [ lIlackland Research (enter, Box 748, 
Temple, TX 76513, VSAI 

5tap (antopy. 

t;rowth. USA.
 
Phaseolus ar_,v. Sunj, beats. Irradiation. Plant development. 

Simple expolletit i0(1 decay models were u(1(d to des;cribe tilevariation In 
Irradlance pt, IIles withitn a snap bean cn(nopy over a 33-day period of 
chnopy devel tillent . The extlut iot coett lents of these models were 
varied over t Ilh as a fun't tlIt changing calopy eiuaf area; nonl inear 
le(O(pt-sq~lres pro( ((dres were i(t(id to est lmat e parameter \alues. The 
result antt rodel I e!llptnse stlrf lt's depit the changes I canopy irradiance 
that iccottlpat. canonpv inatiir.i( ti and illustrate the dynamic nature of 
catopy closure. A criterion Index I! (etltined to ald I t assessing the 
appl Itrbf 11ty of t he models lor use in whol-plant sltrulat lon models, and 
alt ev lult ion of t Itese rodte I s Is g iti hIisetd oil thiIs index, thei r 
pred I ct I %-(- Ict 1rt1 V, dld tit 1: I 'tv for use within varying modeling 
f ramewo 1<;. [ A- 1 

(1471 

s,215N)1 
t 
;NItiP A.:. . 9183. l5)ito de Ilorescimento t- vltgamento de flores 

e de eljoel o (IhoasoIus vulgar I..). patternsIrill, noI i l (Flowering 
antldpi,r(etnta gev I lower anl I rulit dIrop In bean cult I vatr') . Tese:t 
Mest rado. PII ti ( ala-Sl', If1islI, Escoll Superior de Apricu tlturalulz tie 
QuL Iro,' dIt 'itlvtIe r d, deI. ;i,)Plt lt,.7ip. ttt , Som. Port., Engl 48', t . , 
R I s., II I(t;. 

Phaseo lIs vulIL'i is. (ul t IV t;. i l , .erT1g. lg,d nf . I lattIal eding. 1lrazil. 

Altexpt . wa!;cirr ld out i ii 1 l',l ilii, Br;; (I , to s t(tly the ofi performance 
1. bealt cv. (Aro;sno , (arioca(I 10)0, tarita Pitt(oe Ar bustIvo, CEA 164, 
Costa Rica I1), Colano Pr,(,ce,, IAiAIR(AI 54, florutna, Mulatilnho Paulista, 
Pirata, Pl:( .3 and fIt(lalba) regardilt th, flowerttg patterns and X of 
flower and ti drop. had l t lowerIng pat terns and the Z ofuI t Tle (:v. ;imi 
flower atitd frut set was very lo (av. 29 ) , stowlng that only a small part
of the reptr(duct. vi, poltent lalIwas ut il iCed. Tile cv. produced a large no. 
of I oIwers it tl bI I tnl ng(t I lower Iitg and more than 80% of tile 
fruct II itcat lot occurred turIng a short flowerihg period of 12 days. The 
cv. Iad short t lowerig perltds (av. 25 days) and the % of flower and fruit 
set and tlte no. of gri( I/pod decreased a(stileage of plants increased. (AS 
(ext rtil t ) 

0472 
25f)69 MtIIANDAS, S. 198r. El Iec t of presowing seed treatment with 

molybdenum and tobalt ott growth, nitrogen and yield in bean (Phaseolus 
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vulgaris L..), Plant and Soil 86(2):283-285. Engl. , Sum. Fng., 9 Refs. 
11 ndian Inst. of hot t Icii tura I Research, 255 Upper Palace Orchards. 
Biangalore-80, India] 

Ihaseolas vulgarI,' . Snap beans. Seer . Nodulat lon. Dry matter. N. Seed 
treatment. fields . India. 

Bean seed a of cv. hurpees Stringless were subjected to 2 cycles of 
pre owlng soaktlng and drying treatments with sodium molybdate and cobalt 
nit:itt, at I and S ppm conch. used separately and also in combination. 
Soil im nolvdate 2 ppm and cobalt nitrite I ppm used singlyl provel bettei 
th;an th- rtraltlntg treatments with respect to nodulation, DM, N, and y:eld.
Combined treatment with !;odium mtolybdate and cobalt nitrite did not prodce
additlv efect on any parameter studled compared with their usage alone. 

(1473
 
2'1894 M(WRSI, M.A.; NOUR-1I.-I IN, N.A.; MANSOUR, M.A. 1974. Flower Eng 
 ana 

trit It !et of ,ean (IHils eo Ius vulgari I.) as Intiluenced hsy ammonium 
!-I Iphate and cai c ilm scupirpflosphate . Egyptian lourtial of Horticulture 

( ):2 1-17. Fog . , Sum. hog I. , 16 R fs . 

ILaseLnL vul arls. Iwerl i ng, odding. Abisct ;sfo.t, Fertilizers. Ammonium 
!;ulplhLLte. N. CTa. P. Yieldls. YiId cor;ponent:;. Fgypt. 

In I lIh trial!; in Egypt, th,.- - fect of 0, 100, o 200 kg calciun super
phosphate (157 ') in! 0 or 1Ol kg ammoiuni sulphate (211.'5 

N) / feddaii (Ifuddlin = 1.42 ha) ,,n i'la;eolus vuiilaris wexe xalited. Ammotn I kim si 11l,,it e 
Ml no ma rked effect (11t ti m e of flowerlng, tile . of fruit set, or the 
total lii. o r 7 0) absc l d I lowers. It also decreased the % of fruit 
acib ' litotl and increased till total til. of flo..,ers and frult!;/plant, pod and 

yed Til. ol ;eeds/pd lell;th , iTil pod diameter. (a~rlcum superyields , 
phosphate acc'Ierated f lowering and lincreasel flowering capac I t y. , ofi-ilt set, total no, of abscised I lower ; and fruits/plant, but decreased 
the Ibs-asitot of both I lowers and frul ts. Calcium superpholtphate also 
increased the .vl,-lds of seed, itd potls and the no. of seeds/pod. Ammontiutm 
tilphate and calc im ;upe rphiopha t hoth acted Independently on tie various 

chara terst ics ofie-ti pIn t-;. [Field Crop Aa;tracts] 

47 4 
25i7T RUI1'0, A.; KARIIIA. F.K. 1985. In vitro culture oh shoot apical 

meristems of varlotu; Iliaseolus species and cultivars. Journal of Plant 
liy ttlogy I 1 ():,25-/,13. ETgil., Sum. Engl., 21 Refs., IM olu . [Tissue

Cul tture l'abortir", Int (I BtIlc Iogfa , UnIv. Nacional Aut6noma de 
56× co, MC,xItio .'0, Ii. F. 

Ihasco 1its vl ri a. Apical m-rI astems. Shoots. Temperature. Tissue culture. 
l'htaseolts I lutt_at-. I'hIli,_-oltl; ioCC itt . I ncdtleaet I c acid. Cytokinins. 

I-owt Ii1. MNXesU 

lit cit To ')Irplogeto. I c is!;tf.i;j s; of shoot Lap cal merIt;s ems of *3 species of 
IliaseuI(s (P. vuI ar I ;, p. ctcineus , znd P. lunatus) were studied under 
varltii; temp . it'g Ite' a; we I I as hormone combinations. Meristems of P. 
ZH-L2tisr exhibited the ient response in terms of shoot regeneration (65%)
when iulttred ott med ia supplemented wIth 10.0 micromolar each of
6-he11;y I iieoIuiI t ( lit) and IAA or IBA at a constant temp. of 26'C. The 
eficietncy oft Illd ind shoot regeterathnt was different with various cv. of 
I. _vu.1 a, I.'rl voccitouts, and P. Itinatus. Except for 10.0 micromolar BA, 
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other concin. of cvtokinins or auxins alone tailed to induce bud or shoot 
regeneration. Even at the opt Iraa! level ot BA (10.0 ml cromolar),
diIe rent i ai responses were obserived In plant regeneration efficiency 
((-100, ) . An elevation of manolttol and suclose colicn. In tlie medlIa 
d ra t i cal I r-duced tie, ,rowth oF plant lets regenerated I rom mer Istemts (up 
to I"9v). Sucrose alone, at 5.*' level, dplteared to be adequate to bring 
illOWu iloWi 1 thus Ia Jtte short-term 1restrva tion of1 ritucJt io(1tlia II 


Ihasolut mersteis. IASI
 

04; 
.'5(7. ' ; I!Its N, JI. .; RITCHIIY, C. 1985. Effects of salt stress otl the 

growtI,, ion cotitent, stomat,l bel vioulr and photosllthetic capacity of a 
stlt- cinsitive sp nctes, Pi'aeolus vulgarls I. I'lanta 164(2):151-162. 
Figl., Sui1. til., 53 R-f!;., II Ins. [Biological Sciences Centet, Desert 
it.arch Inst. . '.1 bo:.: 610.,10, Reno, V 89 l06, USA] 

it1a1,..o IIus vuIIg2.i- , Sa i II t" . Ih. YIelId s.l',' G(I %.'t ]Phot,,syiit lies is. IIIneraI 
nilltetlt . I eIveS. Stor-it a. VSA. 

Vjha';e' ll ! viilor is cv. Iiote'Ishirv lC,,r was grown over a range of NaCl 
Colltll. (U- 15() r,1), and t I t !Ie ts on t:rowtt , ion relations, and 
pli tot 'lllit ',. / wt-ir, freshpi r 'minctc examilned. ]rv and tr. decreased with 
TICre/tsiig c.xter l I iLl oiicn. i cl.i i te. rout :s;hoot ratic Increased. The 

Cl couch. ot le/ I tIsue t lv with itnctecr ,,v ,lv licai iitig external NaCl 
c. tni., is did t ticn., ill th'tgh t' a li;si'i degree. ItICleIseS Ill leaf 

Na COt1In. oiU' IL'! 'tllV at 11V hi;hIet tXteliti I aCl ct-itll. (more than or 
equal Ito (0 '',_ I lcreaii , i t I l t-I we ,-, primarily balanced by 
|I1CIncreases Ill I. ,,rd ;I _. X,-rav ::i, ioa l vsis of leal c I ls from sallnized 
plants sh owd t t ( CI I'Ini. wai, Iit,; it both tite cell vacuole and

I rI ,t T-', i i both fi the mostcrop last -cytoi ( :'WI- l0 compartments 
stLr ivs, I tlatits) I 1l1iIitIL l t4 i c, of ct feet lIe int racoIl 1,lar ion 
co'tp'/rtmentitiUn Iin thi; p~ 'tv. Salinlity haild itt le effect oii the total 
N and tI Itllose-li-hl ;,hojlha t i ) caif :-:ylase cOlitett/tnit I leaf area. 
Cltl'lort lvl it wIL,, , cr redTCdI I leaf howe, C(IT)Siodnrslt IV by salt 
s t re s5;. Sto( ilItI C, d cIt i>t-itt(vI Ide 11) t tint il lv with salt stress such 
thot the lInterce Ilitlar CO tlli(: (IC iwa 'do . ; "t|( by ill) t ' 071. Sal Itiza
tIont o IlatS was totItlnd Io i lttIt IIL' de I I tC % lt,1 ofle;Ivts of Plaseolus 
b ill, to 5, atl tthis chatIge ,It:etd I ant it;ItveIlv with that predicted by 
the t heor r ltting -arbon-IsOt[pc, t iCt ILlliltitlo i ti t Its correspondltig 
sevoillred littirceI l tilItr CtO, i it1. ,t ru-s , ;h , rtught abotutc SatI t I !;t i 

reduct ion it pthottonynthbeti tCO t I Xation I idepenident tit a1 tered dl ffusIonal 
I imitilt ins. Ti, itI slhpi theli hit v,.iI lI f t vtlt tesis C, response
dec litied witIt salinity !;rres, indicati lug that the aiparen in vivo 
act Ivit', it RuIP calo:.:vlase t I'-tlecre2astd v rip to 4WO it high leal C 

l~lictl . The quiunt i , vield ftr let tI), -] iptake was ilsio redutced by salt
 
stres vS, 


04,7 (t
26229 fIIREIHOAR, 1).; XI-IIA, A.R. 198/1. In1 vitro shoot dilferentl atlon 

from hylocotyleidonary and epiitylednary explailts of Phascolus lunatus 
linn. Indian .tournaIl of Experimental Biology 22(0):345-346. Engl., Sum. 
FIgl . , 1' Pc I s. , I lus . I Dept . of ( at yit, lnIv. of Baroda , llaroda 390 
002, India I 

uhioeolus Shoot s. I1ty-. tlunatus . llypocot VIs Is.s Cot yl edotts . Cu I ture 
mcia . I i ssue cu Itittre . GCrowth . I tii a. 

D ifferetiat I on ,ccritred a fter ? w". in exp I nt s from 2-wk. -old seedl Ings
of Phaseolos htltatuicultured ot CamIorg's B5 maedium supplemented with 2 rg 
BAP/h and 0.5 mg kinetIn/l. (AS] 
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:5661 VAN VOIKL1NBlWRi(;, L. ; f('IFIti.lr,.;CITLAND, R.,. 1085. Loss of 
cpiliclt, I'r ,piAl-inloductd wal I l, .nln), , tl.. 11iiicipal cmuse of thu 
Ce.sit loll o ' I I ell I tg 'a'Pett Ii I i Iht-gro n b,;in ] ii ves. 1 1atlta 
1,3 ( :Thfl-'O'. llri I. , !ii i. I . , " F'i I!. , l luis. [Dell . of( ,ot lly , 

I', 	 ( I W;Il-hi lti t l , Ste;itt I, '. VA ,W I ()I I'!;AI 

. ih '. ' k. I.... I t.- li 

USA.
 

sr ri;. I h , !Iroti I 'lp ll ia 1 . (I l 'CVi ls. 

I ;I I-Iig I.t II i:2,arvC, i i 'l ill e;avi',', ( v ll a c ll i ,lipt|cud , fr-e of CeIll 
x ,i ns; , I.:. expoistire of 1x-d, i-old. red-I f)lht -g:,w, s veud I Ig to White 

121tt. Tip ;i ;ol.t i I ,'. ltoaf v :papsp ion iill(i ;;.s InTt1,l ;;y thea 
, reases tilnti tieI lirax.,,-, rea I Illt tI l;,o oTI (Ia' 18. 'lhi i.: lse o the 

r ltit1 1I growth lole(T'i g lias%l I .tt;tt 0 I.' Initrvest itg t d. 'Itirgor 
e cI l 1itt I c(v. l;e( itl remlt.iot I (,-III v;_ ;Ill(] o.ls l I ,t ie llntot il I I p

1 
1 fromw itvI 

6 . " to i I be I)ICtIttv (;v I+ h ilt 1'! P ;t il It t hltIedl I L I. . The'a 'l.ll;al illt+1 

dec I liei I g 'tliwh ;ifter d I' I I Itt .tto l l" d.i 'ras ill tilrgor. olt 
li' etheI h. ld I list I i utI Ip w; c1.ti ib

1 
, 	 c]Xl i1 itV d ( re.istdI in 

1,lItI It, I .w t h :ri, t t; 1 t cpt it e t ; I]2. Two ,;tI osIcit c. I I; il! iienc ill 
.:terisllrs it ler, ox;,siin d. I Ight-inducedl ,,-(idi i Iipl tl tI on it I I I I 

whiC1; in1iti itt wa Il! oxtpef.i r,l rIev il i ons;t itt ,v r thie grx-tli period 
( ;Iv . I -I,). FtIrirIrmore , i. Is. llall. ;ii' icould be stirvielited to excrete 
H ill'I - nit" I n . Hlowever , (lih i ripml wa.a!; let .1111c to gl'ow ill etoipolrsw 

it t o1t Ito t.;it i c i l or I o l ight . Mev1i ist IIl li; .1 i(- i In t( ex I clii i)11 ofi 	 ,SJ110 r t (ITIo ()I !;O];Ited ('Vl] tia1Is . h(w'!~ thmt ;I!, ,c 1 : p;tilleld , FIhe cutll 
i

w;I Ic .. lp;!,,,iii , to extend Wh'eil iidiit ioe . It. ;i Il !('pitil ill th(e 
C;tI,;pii.' tor I i0-hldriwc walll I OOII illnt, th Lt Ite li i , w;li II 'cyte r;1i)ll i ty 
,,fil ceil I IP ttI I L i. 'g tteIt ill PltttIt'ltg UIVV' . [Al 

i lop;o:, it/6i2 0.187 01,95 (15011 ())1 ()"I'-1 0514 0523 
0534: 0 1), :. ().t I1 (0670 0 (1 (1H.?() 0824 

e mL Iion, ot:1 (t ,ind(03 Climl . l iothidoh) A:wni]es 

04)78 
21.0 	 AMl) 'I-SAMIi, IM. H. IA5T1 ITY, 1, . 184. Cotprle study on the 

i titto aci(; ronlpos it lti il t hrev loc;. I Ilia'Is c c" i seedr;. .s 
varI.p'ut i.. Z SCpit t lolC'prnm und-ForschungI r i ITer It t 0 1-l'ntrstinchumtp 
178(l) :14-:'(. til'l . , sitn. b rin. , IngI. , :'" it.,. I Agri CI tt1r l Che li stry
l,pt . FatulItv (.1 Ag,'i I ltlIt 1rv, F I-:!'i v i I'lni v,, ll -M"111 :,. 'llt ]I 

Plw!;e I vo sul _IIi;. ( uilt ';it',r!,. !',d. lT:i; d,;. . ion. p pt.Ansrn, i ids. P it F 

"lit, ovpr a I I arM rinoIT i Idcotm:i , it li i "s t lisIieilIlI; " I s;se ed var.r sti 
(0itttenoder, Sw il,,;tI ;l, arnd GICl . e i sm:i ar . AlIlI i;LI ;I v I;tl tvc 
de f i1 erCv In ,i-,'ottt;illifil. ;it:it.o ai i. . SoreC 'Ir , t here wais ; tighltiVe 
corrolait i(oii betwv'ti -;;iilrno ;, i' , ote . atitd thle " if sei plroteint;. lie 
I N'slTe cOItLeit If tlie Philst (II it Se oil; Wili, r lil t i'I]v 1i gh; tlii mriorint 
rang.d :rol X.15 to F .. 63 g/ I g N. TI VrtoplIATI !as; I :. h911t r var.I1 glier r, 
i, i, t harl torI. tlitt the: ;. The h )1irt'sht IT, .l , I r it i'rli , ;](-I Lus wer 
teor ietd for Cent teilr ;rald Sw ;ssb ;ir.. C% t liiti , li lV ]i I anI lit, idvar. o 

t'.,ot t' were ;lbm.tnL itri tlt, extr;rtot ol the 1 var. [AS 

0479 
2 0r32 IENi)ER , A. F. 1983. Il|(rragg hit tnilri,1 ( Ioct it,) i it beans. Food 

Cherttl it ry 11(4): 309- ?1). Ftln, . , Sum. Lng . , 18 He fs. , II lus. [ De1pt . of 

9 

Nutirit ion, Qitietl rIizah,.tel 	 ofi. Iondon, London, England]lege, of 

Il 



Phaseolus vulgar Is. Lect ins. Composition. Cooking. luman nut rtIt of. United 
Kingdom. 

Studies on lect in content of heans (Iod kidney, %.biteIidnev , and rose coo 
beans) , in vivo toxicity, heat destruct ion, ;id Itadequato cocklg were 

iducted. Of 9 t'pes of legumes tested, only tIh the ,, 0 I'lliaseolIUs 
.I i is contained large amounts o lectlis (front 17 ,1100 to053,)00

%;:'ig3t nin ntI s) . removal by overnight ',.aWte,;oakiulg was Iligh,11 I I lect In 

ranging t rein210to 70, for 3 red kidney bean 
 :lumg les. Most ot the rats fed
 
diets containing raw ileals ;t (i0-80, levels died Wi lthin 7 day, on both red
 
and white 11bea 1)i I-e;u Itt; we it
k Id ey li ,. t eorent il ohta,tiid 1ect in
i oil 
destruction by hveatIin fi- v;tvIng inter'va ! 12, 
5, 10, or T( DAi); a !;1a1: 
amount of aggtl i lg power reollul in red "itltov beaw. it tt M1 [liltmiti 
cooking ill I (n1I. 'Itere is an Iicrea!, in toxicity when cooking is at 
7(1-811C. Comt .,tIsarto mil,' oi infalt teed iig wit, la ;. ['lTf]
 

1)1,811 

25887 ('INtCo,Fl.; FlI. , .1. M HllIl', 11.1..; R111NOW, . .11. 1985. Detormi
nation of lid Ieat htbi of alpha-t; asm lInhibitors In
tiet!iiii.l" hand litv 
white and red kidney bean (h''ili;us vu Iaris). .hiurnaI of Food Science 
5 (2'): 15. I., llii, I2 11Ins. [ln511-' [ll,, Sti,.. I. , Refs., v. ie Sonora,Apartad') tPo-taI 1 , M(6, Ifll-10SiM 0, X6XxiC0] 

Phiaiseol sulj. Proteins. Inl
us Is. rs. Iii'iii'!;.ni Seed colo'. I'SA. 

Ilie I Iplia-ai%!'ase ihilitors; from Phas;eoili!;vulgarIs cv. G;reat Ntorthern
 
t'I-59 (WIh it iildL''. ILl CIll iltonla (red) w're iso;ated using a beiat-free
 
procedire . 'iny'I-Sepharose f:Iironatogriaphy resolved 2 inhilII tofs from
 
while ileaiiM , ont tA which wis MUch le,;sstilbbe than 
tie other at :O'C, and
 
one from icd beiiis. [AS]
 

014p1

26(030 ;ETS, !'.1 il :S, E. A. 198,. av;Ii I able 

concent rat ioi I sso' lit oidwi tlh Ihit" Illaseol in 1Ive Is ill OrtIOtI1 ban 
!;'eds. Th(Iert tcal an. Apli lld tenetI's 

Enha cediiic tietlIionlne 

6ii( I):.7-5 1. Eiigl.g , Sum. Fngl.
? . Ie I ; . [II lit. ot lin t I cioIttro , Iti v oi. I s onsIii , Ma I soI, WI 5t7Ofi, 
I A ] 

PIha,;1_SII' VII I'S S;el (dI e. Nithiiie C;onmos iti(i.L 
 . e lht!.eo IIlin. ,ltne ral
 

'Otlt 'nlt . N. Ifilit it liliice.t . 

The Iv'l;iI iiii' h p II tet; '.;at I, mit . ('ltlln'li.I c and th'. !iv ls of phaseolil,I le nliIor t;t-Vll !;[t) , Ihv , 1 ot v iiv,,o I thle c'ol-rliileinl, will. s'tudied uinSlg 3 
gelnttii F,1group; ol i:lt ii,L I",i pogeiies iii ilterspic It c crosses 

hietWeolU 1'u'l VI'I v . 1 on d1 . coi:i' Ilivi sllbp. ioc: iletl;i cv. 
:i i Rhed inl h vIin;; n0 Iit.1 tibl -lLast' lI1 ; i( ) tie 'F pIrogenies ;Ind
 

;eleVgI i Lt II! I- I f.i lii t r,,''i,,Iltt'e'i CUtit vate i'1'. 
 vil ILtl s 1iTes and 
a M x.I:.:ic;In tIId , I i , "..css i till 1' .')5(1i-I tatryitig i f'pte producing aredluction llif phla,;,,olhif ; I, irnhiredb k'c> p,,pl~ ll("IltILLTI ) 
 ons: Sanlilac
 

x pw;ItBlIur1,t. .ll ( p ulo tioll .1 al:dS'oil li c>. l , 1 8 0 ).l "IHlillatlfoil 
I te - , phisu liii level.- biylotll ,ee] t it'ilitiiltd bV ri E~Io I!ll 

rOct' . I C17ltlI1t11 1 1'1t Tl¢phe i ,; ava'; I v I Irt ;lInd i I ,il, m tie icvu ; bV, Life 

S' jitr oc' cul; ''.'j oe s bi,.ss;y. tiit'gvllt til t CrilIi Ill aII studied, 
wit h1 thit eX10C11t iol ( I piopiIlalt f) , h light. phai;eolIllI evel, I l'I to 
Ilctl'';li!,'d o.".Met.o(!' Alt Iiw gh Illl, aai I ;IlI ( . 1,11;iZse'l I1 h lIw 'et. otlicIl. 
I t I ; at.tuIi,I I li;, (,-r I ce ;Ivai r,vt Iill {(a ;o i, I Ilhh-~t . 11r.1ht0l1 IVall s;eeds, 

beconl.e it Iopu'lr11 ! d tgo illt of totLi I Fee'd N lnd litcalo,' limited 
di f ferencte'; e >1st et'..'i'n theI 'OrIcli ot (I Iffe ren tlwt . . t I- prote in 
ftract iol ;. Ill p, ; llt 1iiu tl, t d1, no I loiishl p wa. ihsertv betw'eeu avail able 

19 



met. and phaseol it content. Other factor,, such as adiff itital net .- rich 
polypept ides or the presencc of t annins , ni gh t obscure tie posit Ive 
relationship between phaseol In and available met. content in popu I at ill 6. 
lAS!
 

0482
 
.5897 llOOVER , R.; SO!I.!'.S.'i, F. 1984. Chiractvr ist its and LIct,lent rat ilons 

of al pha-ayiv lase Inhi bitor in Ihascolus vulgaris i)tot 'pe. St;Irch/Stiirke 
If 7): 246-2',0. ng I. , Slum. Engi., ,rm. , 35 t., IDept. ofP{lc- IlIlu,. 
Crop Sclelle , PIlat Ec( Iogy. lnIv, Atf Saikat civwan , Saskat oo, 
Siskatchewan, (anada S7N (I)O 

PIiasi'ol ! vIulgarl. ;,-notypes. Inhlil tors. l
1 

totuito;. Starih contenti 

o i iria bean , pea, 

!;,ilealj , ruliig ) e oI I l o is t v activi ty 


Fl I's I I 1, t1egir e spec I in; t I I , 1 f IlId chii'kpea , 
I'll- .w-I devild f-a phal -a Ifill but 5 

,iotvpe; oI Plbat;oIi, vulgarl s sho .idact lvI t It:; 27-40 uni t s/ig prote Ii. 
Air c 1;st feat itii ill tilep ii nil I led f I oirs yie dcid I i n fr;ct I onts wh I ch 
contained 17,: (1 1 a,c liean) to (1 / (navy hean)i protelii ;itd 38 to 60 uitts 
of Inlhibitor ait lvl',n-g proteini, re-sp. Tht (oalsiv starli fractIons were 
plIpor t ionltatel depleted ii iprotei cottent alnd inilh utr it( ivttv . AS 
(e:xt raitc I 

01183
 
23O1 IZQ1yIFIiRDO, ,I.A. l OS FIFIlI, C. I.. ; l'IiFIRS'.X', I. A.; AIA1 ,IS 1.1).
, 185. 

Ile lit lity Io the stiralh iodine and soiltIle sol il, t st- foo i ,ihlIt ili; 

ciairi, rAite part It I ning in iry hians At I,-ienci;i IA-N . t('):lI45- 2. 
Ihu,.. Suit. S pan. ,i 21 Rets. , Il tii; . [i(e t,,. de Agron i a, 

Faciiltald (It Cieni ola; Agptopectiatias i Fotot-tales, til'. IC ncie t-iiti, 
Cai.illla " 17, ('hl11lln , ('t1 1 I 

l'lutasui ls vl yilvi liti i- lyiwlrlh ir is. ';gtiiu.-ii 1 (ti' t ,lit it ialirc. Starch
 
cntlit . Root s . St r . let (es ISA.
 

'1 + vaue., ( lIlth, stt It p "ri'diltl-.lid total soluble oIl 4dl: uouiteit for 
! f r'nt"li bu t tilltitul itloi,'ilratc it:li-ins 'er, ;h.%el lt i" o t legli 
Ilit, I t a I lied ioplh ot li I tit, I e .(ihe bil 1 alla I v s I s na Ieh iull d ;alii r "on t lti 

Cil tI-"Il lIii i t%-on !,itIal I s'-onres alld totaI so lit, Ii !i I I (I ,, iitet lit vs. 
colicli. i it ri-li ' l iilwatvI-sIlIuI Ie sillr !; i , IAt i iiil:II-A byh i pre.!surev 
I qutiI c i rilol ti I phiv w elt, . .ilT t I ro, f (llIftIcA.allt 1ut ti l t o! i g1e at 

tu.;agii tlde. '11 llc ~ltI-l i Lstit'h.1 til [it (:-!l ) a;iii l t ttIli I 
scoru ; iiotifned Ii; lii t;, Stei an i-' 0.5t 1.61, i 0.77,,, i pat l'; i,.cl , d 
rs l T 1tal1 i tie atiil -InerInld I,- high l i .'hlitomatogii Iu-irluid 

iplo,- w ';i .i pelii-alit 
 , llitt d (I I ,, with to lil I hle solids 
ily it riit.t t hfiI I t- ltl,0,1-, waIs I p li l llltl, ii i eh ill,] icth silil eIc 
solids iii hioth roots (I = .(141I)) ;111,'-l il il, . (111, - , oi ( n w f, 

1 I l I uciu;It lv i iIreli lIe wIIh tot olI ,v ,,iill I I ltpeli, .A, (I = 0.7,). 
Starch s "ui,w, I t rnhlnll it I tlt lvI vr c 11 ', - nI t 1r)lirt i o !l,. ii 't; llirt , ,
A detee it (lilt ilon til liet i';.o i is ld wh ll Is Ilun tihit -tlii ; it MtioulId 
only' be lii ;epairi t I I Sl teieiss oul [lu ,-; i0 1 t1 iv. i ;lre ,i -lflit . t-L 

toArv tJI(h t Ind i I tl li I IIA.; s !-, th11, tliiIAtl !;, or,( t I h ,A,11o' I r", tIed 

il tlit t ir-i ti iire liiihy i l1 , t 1- Il let t-CI , t. nit, l i I AI (I IA if 

25322 L.L, .1 I'IiTil1 SAX5 M.tA.; Ih ,I, .. .; , ZA'. A X,.II-I); , (I.I .; I.SAS, 1:'.14. 
1983. hlivslcAochemiliif I cha tIlitl t es iI dI'.- ro s t d iov. beatIi I(our 
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fractions. Journal of Food Science 4i (6):It 1 2,1875. Fngl., Sum.
Eng!., 20 Refs., Ill [Dept. Food Sit inse &us. txf hurrir Nut ri Lien, 
Michigan State Univ. , East lansing, M1 4 V"%,
IA
 

Phaseolus vulgaris. Bean flour. Composition. , onte t. '.\. 

Navy bepix; were dry roasted in a pat txxiet*--'p rtc i, hett v,:,hanl,j'r.
deltul led by air aspir t Ion, x.,i I r-cl .iphi-i lied, it'd to vit, d ohle 
hull, high protein, and high starch I]our art'i,'Iir I . ::ilx .t, anallI I:, 
color, enzyme neutral detergent fiher, tatich , tulIlt% iA ices , and 

l igosaccharlde con t ent s of thles'e fIl ut1, I t iln' w .rt t't rrci lit d. 
Compos t onal dIlfferenct:s were demon titt't-I a':x;, . . It rilt1 !r "ions. 
Stachyose was the majior oligo.acchar!de il: ii ta it t 'f ' nd ,'l lighest il
the protein ItactIon. Slib;tILUtiig I10 !lean II'lltx It,:x. Whe [ (hallged watl 
absorption and dough stability fur ill irut lens. Ill".rl.'ted nav'. bean 
flour fractions appeared to he ettitable ing,.dIvI tn , Il ue ill appr priat' 
food systems. [AS]
 

2 5 
874x MORALES S., 10.Q InerTtetnto etttenldtx dl p!Ott,fna en C-1l. del 

frfjol comdxn (Phaseolis 
 vulgaris I._) ridlante trradi;,ti6ni dc Ila semilla 
con cohalto-60. (Increase In protein ctxnttlrt it ctxrttjr r'anst bv l aleit
of seed irradiation with cobalt-tit) . e~vcista Ti,,ia i(')1.>-104. 
Span., Sum. Span., 8, Refs., lluts.
 

lhai;exIus vulgar) . Seed. I rradiat Ion. tu it nii. .xutct Iton. AgrttomIc
chralcters. Protein c 0t1int ;LIa mt,IIi.. i 

Sedt(I l , I1eai var. tiin , r tP tx,(Sucl ltrenCteio iapxiti , snt!Kian.iM;t'ti 1I n) t 

iumidi t.. was exposedt 
 r t ]1 fferent doses xl tx-tA gtxlt::t rld itt iti. 'I1c M 
(irraillated s euds)were planted it !ts. tlr,' rti'tlt(.'i.' l itAo det;i.ls witl'i 
4 repl llations for Stich tin .ud tualetti -., ;ITd wit l t 1 icati,, - forr 

tit I itlinand Sant Mi rt itt. 'ite et t ra'' at ,,x t1
let t I 11 'x OI LtIl I .
 

gere rat icxx wis arIt %;it .e Mu t .t t i ns i 1td
wCre It'. t o v Itri ltt'araccteristics such a" days to f I ot.t' I Ixg, J xI t; 1t1, , 'txL i 01 , I eal 
and and
t' :vxture si;', cIltrIoropll I c'tlttelt . t W;' dot' li t'1d Lita tdosve 

between 15-20 k raid cit etd the 1la1rges.t o. o! :ur ixlItt !-.I I.tna 1l I xv;of
 
totl protein coxt ent was pit! xrorxed foI ! , f :nch it i t 1
,lnd(itl t,--,-to' and
 
for X' of littapit. The inalysi; 
 !;h0xwed tLat tit ef t I .: 1':'1:idiatft i,
 
especfally Ior doses hetweeltn 5-2, 
 k'trld.was tite 11x Ctlitng '! t range of.
 
seed proteint content ' towards va ; lott ivI h i gher tio;;L the contrI .
 
The wider ranges ioxf some I rradlitL d riatertl 
 ; .1 v eI ,t!ho' (- u!'.i lies having 
a min. of 261 protein tix be seleItnt. In the Ititllt'. It is- expec ted to 
obtain lines with acceptable yie dis,i'l .l highxer sted pltl c'it ntent . 

[AS-;IAT] 

25657 iSBOixN, T.C.; BROW , J.W.S. t
il.lI S, F.A. 1 14W). Beal lectitns. . 

Quantitative genetic ,ariationi .'eetdleer ito x'f tihaxto Ins vul.art;L . 
tind its relationship to qual ittivt it-cttn vartitxtx. 'lihirt' t Ieal and
Applied Genetics 70(i):22-31. Engl., Sum. Kti I., 3! Rtlix., lli s. AR'Ot 
Plant Cell Research Inst. , 6560Tli It v Ct., xl,i iot, t 'xix, ISA I 

Phitaseoliis vulil s. !,'. . li 
Bean flouir. Compos It ton. USA. 

Phyto ilexlns, I'laseoI I i "( tiltt'.ctx.. i'tProti, 

Seeds of 410 1xeart cv. Itav tIng dli ferext ItvectIn ty.';x ; were atl.:ed for 
qntant ties of lect In, phase Ilin, and to al pror cill. icantSigtii 
differences were 
found among groups txf cv. with dlffertc leetlnx t',Ti I for 
the titantity of lect li and phaseol iln. tv. with more ctt 'plexlectin types 

21
 



based oti -oe vit i :poi'.;o: ilsii .- ' % v-;,,ilamide pi. ' lectroplioiesis teijdedf 
to have hfglih' qitoit it i-. , I Ittt il alld ]owet' quli t Ift l', tf phia i-, l In thart 

v. W.ith ,ilii v, t ritt p' . A i I,.;it inbi t v eIn Iiit itt Ipey and the 
ctuli i ' , I w' tiif,t il ,.'l i II u n t ihe .t .h; i,- F' pliarnts 
t atI t - tromtFI d i I t t I i l iiim f o r' , I tt l It' 'tes.i Setlds 

IIroll t !; -w i I 
 o ,pI ,I t II t .,,- ,,t v, v 1,+' It a hId I t 'v irhaserli t than+ e, 	 d., : roll, p lt,:t.t , w' I I + [h(I, t rlp l , lt'.,till tV11.'[t . +'l' l[~ tit,* ge'tneq cotn. 
t r 1 I ni: : +,+t i ,.+ 1, x,ITi fl t h u aqI It,+ ' i,+ o I on o i 11,1te It m t It at 1ve 
'.,+Iri~I a tt I+(+ i ,ot; t+' 1ht :1.- 1h+ t ! 1t lt .it e ' +lit 1+',-'%+++I.ted 

, th'e fir 

p I.t ' I II t
 

t, 	 tit ;t. I ,teu , I.i t tat I,. -, I tI li , ;eed p,1tef n s and to the 
1 it ;'ii oq t v it i insl Il i.l il leet itIs t ie 

A: 

.	 I'.5 
• 
'II .S V 1 i' t I i. '0 .. v itence fior t lit, ,ccumu I it I ofP)84. n 

pi' i iiI ed I I i Iii + , t i'tilt' ill s ellc!;c I ng c ot vi Iitin q . PIaintN'", " I og+', ; (t", ) .'>'-!I I fig I , ;l .i'li,,[ I . , "!( RetI .,, II l ;s. Del)pt, 

" 	 1IIop , i<oit~l: ,, 't, i I iulI. pi , Gic I ph, ihit a r fI N l 2W I Callaida 

i'lis o_ Itl_ '. I r I t.1'' :.i. itS leI 	o s. F, it Itv acids. Cel I str cturir .I ,.ltiiidii, 

Tilte itit '. f1pId Id(it lcI bet t', I p, I- ion ( t !,i tns tlal correlated with
 
metblt;tr. ,! v tip i it ,II 1n '') it ig tt'v'itIislln; nIf Phif;Lioet is vulgarft 
 was
 
exot 11llpit. 1, p,tl t f ', Li, t itIe i i11-'iv o f lintreiteit pigment
 
lt !-ii .t r, ii i pI f id I:.tr,i, I , i I t risll t arimtoneswas citmpa red witi
 
tilt' ti'ri', I .I'iI 'it Ii I I t 
 i,l 	 , ., t Ipit t ' tro t fIn I i tie Itentii ,tlie;,. T ,ie 
vtir't , ! i. .,'t 'i tt ti i .ii t tit ' t t i tI';l lv ,' that Ie pUilte lvp ld ofI -;i< ',t () ";.] 1. I .,h I , 11it i I i itI ! I It( pe roI idait fo IIt, i l thet le~ve+ls+ f 

I.dvdH, r, ": i;, ' I 1lit I t 11t1,1 , , .1i vst o me-, oilta ill l;l t r lpept Idv+ thouight 
t I l, d 1)1, I!r t I o:; ioli l!: t +,x:I d..+ I t t Ies s , Wer I a sole exalm I tled . The 
cIll va',t iIql: - il p~ ' th , li itn Il,,I I that l l.+ i oln ,I gu I phiase lI pid ilI 

'ellt ' i :1';rlllitit' It t I 1hut ii I t I I i id Ij roxI datt itt itflid tirigges t that
 
tie rio t iols ,I ; ipifl pl itf Litfu if 
 it iI ited hf thle ot vledolt to 
tedi.,it' dett i tt |1v i iti aicc tm %.i'1)t! tiie 'iobi i fzat ifn ifand transport 

'it Irtl IfI ti I ' tihsh it igi t I as iil' Io th it d 'vt.lIopItig v thryo. IC AT] 

(J.'
ff8 
4.',9t	q RII ulANl. V.1..'. 11+ . Ist tdo!t l1oqutrIttftcis sot)re va rIt IifiIade da

irl'',t,'ii'a,, ititec i a t. ftiv ia (Ptiateolus vulgarits, . . (lBiochemical 
'tlidfI i'; ti r t iti tt'II t t'Iot itfa, 1,Il111ft hettl). sese Nestrndo. 
Pliracit ,ii,i- 4t. i II , -stl ' I uperlor (it AgrictuIltura lil z di Quebroz da 
I'llive fi' , ' .I,, Pault. 0i1p. rt . , Stit. Ptirt . , Fgl . , 1.7 Refs., 
I I Io:,. 

iPha Il',lu viiIta r I C;tiI I .'I,l,,I t inv Irt I (Oll teLn1t . N. Prot elin content . Bean 

tliut ',1:. id . ,ii.,1, 	 , i1. 

lit, I %''t th it1 ' ! tI I vi- t;i$i VIt i, i If '0 1raz Il Ia bean werecv. 
dt I vtiv. Ilie d old tt. .... Ii Ilit,' l i ) these actIvi ti es tfeirirlr vitlii ' witI 

I( tI it) co'it t 1 ' I 'Wv 
 i i 1. 1lit- N and prot li contents of 

t% , d{,t, I ditIt rllt t ,V. '.atftted f t m 2 . 9 to 4.1I and from 
I . t. I .,-.' 1 tl it' I %oites i' r i (' fi a!t;I t Ii c anid gItirami c
 
w h ; , it.1 ':1I m i'', , ; , .tit iv'tit low mit. ctottents. Except
 

, tlt,, ' t I e i t it , shii.hOtfL tl*Vt htrotgl' I tit I ti t I rig lct vi t Its

wl'i . 1 ! '.1i' ' .II' lr 1CVt C! Wii ; h('Wt''I-, the I r ac t iv i es were
I I if 

I 

rt tii .i : , '.lrtit , li ! thit c,. 'It(' aI So 1in r v Iat1 t Li the type of 
v'r'tiv t '1 ' . . P'iI)t , ;, I;oit, ,'tId it iliti, Precot. ctIilid b diist ilguIshed 

hth-i, i WC:t.trO 1 1 th I i t It ivItt IV!, re l t Vel ' iIt ght aga i FISt 

2.1 



trvpsin-t reated cow uryt hrocvres. Samples it Io, dIf fered when examined by 
elect roihorests aunder nonntssociatting ac idic and ;IIat lit condit ions and 
under ittssnoilt Ing condit ils. Under atcidi il', werec...ndlitit differences; 

observed in the relatve conci. tit Isolecttn-tvp:e protiins, whereas jiider 
dtissi-cliatfil codititons it was observed that the pIIypept tIt omnposlI t is 
a 1 the major protein. glcprotin I I varieI!. T!Ie :gglutinating 
ic I t itIv i l I ;;II le ; cv. ttii d Ilet , att I bint ibI e to va iat Io s in 
e(t it compos Ition. A)I, o t least . oinm of the iajor bealn pt tein occur 

among the cv. ,xamined. [AS (exractlt I 

25 W'kAVARC'IT , lI.,. HAX.I ,TD , P I .. li ,) I, ltII iar doublIe-it randed RNA 

n h elIii, vull.aris. Plant !ilecilt ar llt- gv 5(1) :S - EngI . ,t. Sum. 

Engs .22 et.. ,! . A I r itI tire (aillilt , e!stariti St at in , 6660 N. W. 

Marinei Dr Ive, Va ncl tv, I, B r it i ! It I olaI tt, I X. Imbia Cianada V61 

Pl ;ti o I ts volE.r i, s - ,!;A . I,hi j t -.ai c . Analyv , I . Poot:I I vav s . Canalida . 

ttigii vol. wt . dollb t- tilt:d ( ! ) l1;A ha'-' illen i]eteitid in apparetitly 
virlls-fIt eIv t i hiittll ". . ,ilc !lilt Ile ll) . SeVo Til other tetit cv. were 

free oI dete, tble I ih I, , . wt dsk!;As . 'li. da .&As hove betill partially 

clricter i e , ltn ii'.t tio I loI.v ' " t li' Black lilt t le 5(11, g lloite atswell as 

to Lii. gelli i uIotl'l !o;ilici. hlilt, of hv ridi, l inied between BlackT 

Turt Ie Sou p IN, Ilii tIr, r da.e RN, eeIl e st imated . [AS,IIeI it N,, 

See aIo (i4, f, it 57 (11.75 1, i 16 (11 )_]82t 0829 

1)00 A;RoNOMY 

04 9o 
23213 IBASUIR B., (C. 14H"3. S itluacl6nt cf I i tie lIal, teglnoIiit o a li I Imenti

c ias el Chile. (tresent sit uati In (If oo( legIMes in CliI le) . In Mesa 
Redonda tobre Progrilna Ciooperitivo.ubregional de ttroducclin de legtnli-
Iosi,' Ailment ti~ia, dut 1-, Pattie;(s S'lp , ~ tCruguaydel :url evideio, , 

I982. lrali,, jo prttit.his . aItI ia , triltlitgil, lI ! a.s Naciones 
s fnldp rei lit ?q, ~ I I,i tA lfrintai , p l -2 , -'O Span. 

P lase t 11,; v' iiviu . -l lct i ,n . ( lil t [vii I. I t IVIt io1 . 1;I seasei; and 

pnthitcs . II I , I V ' I - I t to p1 lil ott v vhIofin- ti . 

1Ihe sitkihit ton ,! to-, t'lllt it; (hile( i! t e l di ;ctl ed, with e'p a i 

on I'v n'. Il lull101, 1 17, ,, I , - r,- pIate d t o, bt-als , I.-i av. y~ie ds of 
' 1lt)9 kg 1 ltld ,t tli t;il Iil01 tit lli I W,i I . "IichIlicail a!pects related 

ito !)e-.n valr. I ot i! (q:w!,[t { eIco ,-urlpt iol ;IlI,! expoirtat ioln ag~ronomic[( falctors 

affectinug pP i i ,i,ll tat (BOIV , lHY'M, Fusnariim, antd Rhlocton), and 
pest:;aliv)leu1 

a ct t Flitna aorema, od 'canttoscelldesliclura, obtectus) 
are analy.zed. tt earci rts;ii h !;a re itao l:iuelt iollitt. toiit llirketilng ind 
commercialk ilzat Iossl.'u !, lie 1 , e[v I- ,.dI t sed, 1 ;!. 'welIl as tile 

plsst1tlt it t- i tXIpatlatili. [CI kT) 

32 12 (:HN :O, C.... tqF . Situactil actai (It,ilas a9 l legirniillosts tlitent1ciaS 

en Argent Ina1 . ( Present sItitiat Iin ,f I ].Iegule; lit Argent itna) . In 

Mesa Redotda sobre Prigrama Cooperltt i.'to Subltgloal d trldlcc I'li de 

legtiiunosas A] itnent icias de lols Pa fes di I Cono Stir, Montevideo, 

23 



1'rnguay , I'181. .riba present ados . SalltLiago , Organizac iti de las 
Nacfon,. U'nida! pars it,Agr icultura v Il Alimentaci6n. pp.16-17. Span. 

Niitt ol V.lI~ilr! P'rdiL tii -in. Cult iVill;. D)i;ea-es and patthtgen; 0
InI~t hriitr. Icr.!e"t 
 itrdudtlon . Seed characters. Argent ina. 

!ht Il, it.i i . in ArgentIna is briefly discussed, with
 
-Ihp. . ; 1 P " o)ea iV
1 , :11 ,1 1, 11 t id tr I l, . VieIds of 958 ky,/ha and 
.L,t,l 1ll I , i) E. i var. planted include Alubia, I llita

* (:I-,.:N 1ill. !1" l. eanls terN, l produced IllSalta. 'rile 
el.., . 1 !;V 111s11d by ScIerot infa sc I(.I'it oiirtli, 

I-,..1,,l oIlI,t ot___ clzrt iIchlul I Inderiu th anum, U romvce,; phaseu I,
u ils., i.t Il (i,I I;, I.ionnS pha.4eol i, Pseudomon;n; 
i I ,I I(i MV,,:, tlld be'n rI r11 tu r o iitc vIrus. Tle Mia or pest; are 
__ .1 ;p ., i; Jt irtius , and ,ithiids. 8rief conmments are+1:!,t,t~t q l: J ,, pr ,dtu't! ,o, 111d t r ,' l i. - ] .;, ( I *l 

,IIVf 1 

I IfACI , ., I iO,'I'. VI .r,1,,1 ,Il .
 

URSo Silil 1: II CC.CI 1SANPO IA ,lETOIDq.O(IA APRrNDFR 
FN C n ferenc iaF. (Conferences). 
t t I t ,t iI dc llvi,_,tiIac fonle A lrpecuirias. Program de 

r!i ia tgi. I':IYPic rtimenti nita CaailIna. I lp. Span.,
'is. 

f' .haIi. vu l. -rIid . Product ion. lve- t c,,ntrol. Soil ertility. 
rt
- r i r . , I-: i I t'l,. 1' "ui,t b reeding. Ifirvestitng. rhrtshing.

Kr t€ t, IS to IL '. I , f lt . I,J ti ~dt 
,
 

iI., ; .njI,, r i t , ,it Ih, I ,I ean I;iiduct ion 'oilrs-.,in Ecuador, using

thi v.1 I -C d, i 1 t' t1-, , I I , 
 I Iedi. The object ivts of the course
 
W.1qi It t l rillv ;11i 
 " i l i , ip,, Ival iable1 at LInstitiuteo Naclonal tie
 
!vv ,I Ii a;it l,! !I;. vx
Agi I i. C ,llge experiences among farmers,


VIA ,Li'l.;I -,c:tt" I ,-il' t I ind ;ia Iv; e 
 t tie di ferent terlhnologlcal
 
,1: .,r IIlv I ', I , ,*, I t,-n I d 
I t i'rn Inoblens . ;eneral topics deailtare 
with ,, t a, thel tr htn i we'd 


Ili' 'ase ;, 

' I iuador, control, bean pe.sts 

I Ind organic

elti : ILI !, IrriI:;,'tiI ,'' ar. i rr vtsiunt , threshing, cleaning,
 

,, ]I ILti it i .;rin1r log, use of andi inorganic
1 harvesting, 

!ornr .)-, iisd I-',ii nosts.ii bu :, product fin Individual papers are recorded in
thIs,! I alI i ; lder thiII,- o lIow Iiig (nsecutive no.: 0452, 0510, 0519,
 
i )r0,, ti56 , 0i it,, C '0,, '1, 1810, atid H1827. [.CIA'I'l 

St,, a kr WiW) H I 081 18 5 

DI ! ;,,I It, Wat r, Cl inlat,v inid Fev tIlIzatIon 

..r; rnintTA N,, .A. 1981. lIt, te I a fert ilIzae16n con nitr6geno y
I! , , I, i ,du--l I dir I rijol ( iPhaseoltis vulgarls L..)iu, 'nI ' 


vil ,ii il,aI-ct , . and

dh: i V',ilthi:+,'( FC I ,ct of !iUI -applied nitrogen

ph-,JlIt;l 
 t.rliil ; i;,, .) ii ;ill pr tiiit Iron i n the area of Ca Isin,
 
P.11ik 1 n ri rl-ui APioopet-iat1.1 i'
1 I 'i'Illi iv( Centroamericano para

i' lrn- ,, tIiin i 2',ii I AI I rw i:t I.;, , ln anam5i, 1983. MIemoria. 
al li, . v . "p. ; il. *I !.,. IIi;t . (hi Invest igacIrn Agropecuarla de .i ,


I" na 1 ,A I i -,C, I . 0 i ,I I I,r I I I[ lrdo, lanama] 

, 11 u ,.I.I i I, II i:I ',-r . N . P . Pa l a i. 



Over a ,t-yr per Ii ( 978-82), expt (3/yr) were carried out In farmell;' 

fields in ltCaisin ('hIlrItquf, Panama) to determine the amount of felt iizeles 
required for be.n cultl'atlon. Tile levels of N and P aud Icrtil I ation 
Io ruitIits utsed werec t it 11,hi ed. The no. nI pods/plant ind v.I, I d we re 
evilI Itt ed. h iu; d cprr tl !hininti relevant t i ,r It ;e lu In t le,I Ttrat. 
I V10i t:11dtld l;t,,o f N md I were 20 tud ,4(1 kg/h,i I .p. [r IAT 

0 4,Q, 

I, H,. ANGF1 I).IANOiiiIlIiS, t,. 17 8. i' v \ acl it . I ,I ellottillgicais "n tT JioI 
l1li;Iseti,_1 ,,t uVtll,,al iIn .. ) eII Tal Ili!t It, lIbag.p . IPh l IowIt cal 

ob St.' %-;itIbsrI I T it ' 11 t lie iai Iii,I it'L , ) ,10 . TI Is i I ng . All.r 
Ibagui, oI lhihiIt !'ntveridIi del lIo ITIva. tiit,. Spim., ;urlt. :pan., 11 
et'fs. , I Til . 

'i,.mipera utti .i itPoI v, m Id II % ,mhblt 

i i th 11,1 ma theT(Ali c~pt . Ia! l tjlt , t li '. o!f n l(r,l) Ibia'i to ,,tudk 

relI, L i li lp . - 111ii - l i 1 111, 1 l' tii), .'V. A I j'ai-rrobt~,. IlIIlit , Lg the 

Vegitia I %,I pe r iiod I II i ; I il I !Pt. i t 3 i ri. imma I olar radii o Iii 
'.1, I. i Wtti .vi iedii. Io. li, l, diII iTn tile vxpt . wt, re re I ;t I ve Iv 
unc lo i"dv, l..... th ti onivI- a t 1 I T -lil, TIndex I t I to phttoperlodl m. 
Ix. poitin 'pllr'It I, W.i; hligi. I-,tt of t i it tt'rj . ;itnd ito l factors 
t Ilhi t we r l h I ,h (Iu Ii it , ;IlI I,, ,I t ag;ti . cruji . o t lh -t,. ( it 1VI Vh IIII) S 

;rid, II eo. , I t r,o l . A'; V(t ' i~ l - IlA l 

. 
., BI." P;I IFP'l , P., I;A. 1 Ti EIl o dll "it a r Lil iI l t n tin rll' l 
I d ttpII-ltnlado iT1111!,t Ivo. I- tt r ioIri I coI v !i IoI Itl I o;. (Al tiii

clilI had I n p ' i ali In1c.l t ct111t11.it t Mo I ploV ] o, IlY e)v en. lIa.ll lil 
I'l l, i,dop!i, al I'- tt It ). I v!. I; ! a g .St. . Chap Ilngo, H .t Co Ivi I ii dt I, 

tt " g I . I t r ! T . i. . ) ton!1.1.t 1S. l it8,'l[t .la Np I. I . 1 I; ix len. 

Ini I_'a It II ' I E- I. H ! i I I . I- M'I l . Crowi t I I-. ,;v(, I YIiit d Y iltaId 
(OTa! Iillll i llli ,i I I ll. i t "nt Ia r1 c. Piii: Mp Ip . ,.i Tc Itt 

h. v t I41 t , : it t i ,I I htltn ,,t i an, il trorpho o c. I tillIu I n t 
(Irl~ll lI nOl I :,, 'r7tiTl!. t, ! I I Id ,I M.Il tc a n I . A- { -iI-an ( [lndut, Ir itn ] t c 

gro,. It , I I I i t i , l i Fi T Ii tt lr 4 rown ifirt Ie Mlleaie t I I1e 11 l 
iv d r,, p in I , l I ItII,Il h(i I Icvllh11wi t.. . l~ota;l Ii ( I tl l oil 1 1,1 1 t em;,p . I it1nd 

dell i,t 1, ; ,h , I , ,, 1 t ) .," ;, ph], -t )It t( I W ' e t -%', Ila t (ed dila ]yIv. ;h ld I ng 
( :'I W.i, ', '.'- alt 1! , i, l I , c I " I I , *.. Ii 1 I~vmv;lIt} o! phlY~tic la~shes 

,Ji t (t lt - i I, , %I" t I.I t' . t tl I I l I 'the t .ll1I il t I;I I nid 
I t'[t~ 1 TII IIIht - ! ' I';Ila t -' weekl v,.(pletPiItall ts iho cd mAll o r, (:l I
pl I f ,¢ tI '.. I ",tp! , ', "v (-s. ; III roo t i. 'lh( lu mos tvi tI l}1;1 r ('l;pllnse tol 

'ill.ilyli, I'))!l It , 11 jt l , t l rno~d I .It, Iloll ,raID Iwn',th I I lt v I, l r I It (IJ1 11ch 

g rl, w t , l, . l i, I - 1'v.t,,Ii- ,, - , - (',lv't, . Il l i hidt. I (;I v es; ' ]c .swe r{, 
';h ,d,-.,, , 'I ;I r iit1,i (k , I ,,I Ivct,*nt ol t h J;li nchVr,,t III,] hald darl., gru.t 

i' lt . 1, 1+'' lk 1 - I[ I Ili('Ilh !o, u'it; a ISo I v ! ,. I low.ers* !;IIow'lng mlore 

I'l , ll, 1 1 t I " -' ",E'IZlhq I~:apod" wer I, [ t , lohc.11c(i I t lt-It' il sI of tht( 
tJilt lort-;t ,:c }! . , I L I ! I'd ',1VI d :111(f I Il it S. ll', il Il J I )tI I rCduccd 
c omprli -Il t~l ;1! I (i] . / ll I tv.i tile t 1; ,t loll .reS;, 1.' .1 c t to I . • l and laur; ll L:C 

s.ignI Tt t I . , ii ,hd. A I I, , iii/dt r !;thadu t he trI aw-p Ira t illon mdt! hel 
w.,it vI it.,:t v lt I ItI, ii. W ' Iv,, I.l l c d . "11. A 1:. 1t11_ , F I ild t li( t, ln: 'ont 
i at 4( d, ,'rct, , d %.1., 1, 1~ 1 , -tf1 ;''1 va It i( .'p c i II Ii -a I! rpv II, hid tliet 111

~rc';l ;(1ll ! i, l]t'hil 1 t ll:' o I P , ill(I ! 1dd v,I, he , -cI N , g . nlot II 

be t .. eell ( "Tt I c I ;m ,. .dI,I J pl 1ITt t, I" li . i lt td umlde I tIll sh]ildt(! anId (:itrilUC 

fIt~, i , ,e In I lh - ],;I'''I, I,' - ,h( tnt I ] i .Al ( ex t raIt)-C IAM 
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049621605 BARRANT:S .. , .. F.; GONZALEZ M. , W.; SOTO A. , A.; ARAYA V. , R. 1984.
E.'aluac i6n del control qufmico de inalezas y la fertilizaci6n ilitro-fos
f6rica en lia prodlhcidil de Irliol (Phaseolus vulgaris L.). (Evaluation
of chemical weed control I and nitrogen and phosphorus fertilization in
bean product lo . Alajucla, 'nIlversidad de Costa Rica. Fstaci6n Expe
ritmental F.11b IInlndrit M. i letfin T6cnlnCo 17(4):12-21. Span. , Sum. 
Etlgl . Span. I I s. Ill us., , ael , 

PhasoolIuI, vulg/alis. Fert II I;'erS. N. p. ilerliC ides. Yields. CoSta Rila. 

The rev.;pkoto!e I be;zn cv. Fitinca to applications of N, i, and herbicide
rlixtill'e; o p.-ltimetz ItlalIn oiti rletldblabenzai tli i;,uroi, was studied at tle Fablo
Bllaudrit XoIren' I.x.tpt I . Stat t(I (AIatueLa, Costa Rica) lo deternmine thedosagv, :or highet production iiid greatet profitability for beans. N was 
app Iled at 0, 10, and 201 kg/ha, P at 0, 6 .5. and 131.0) kg/ha, and
pendftrethalil r ithiien.:athjazn ron in r.it xture!; of ,1 (. 5 + 0.5, and I . 0 
+ 1.0 kg a.lih,. leap., prI'eVigeuce. 'Tlie treatment of 100 kg N + 65.5 kg
P -+ tiltc hric ide rt>iture of (1.5 4 0.5 kg a.l.!ha produced the highest
viiI tind the thinptte;t weed cove-r. Accordini; to tilt, ecolllc analysis, the
optlt:.ur: to e, ,t 47.73 kg N/ha, 70.05 kg P/ha, attd the herbicide mixture 
of 0., 1:. k.kg a.0. ./ AS-CIA'TJ 

i).497 
IARR1:1 I..] I hO, 1984 . Ilf Iflien. ialdo ilferentes niveles dr. tertliza

ct ll): NPT !,bre algioiia propledaIfcs f sico-mecanlcas del frijol comfin 
(Pihaseolus; _"jiris). Itifllence of ,ii lerent NIT fertilization levels 

oil ;re 'iy ica 1-mechiilea propert tle of comion bean) . Cloencia yT" cntI;i tii la Ag iciltiora. lort ili;,as;, Papa, (;raios v Filiras 3(2):41-49. 
Spat., Sum. i 1gl. Izefs., 11i. 7 ( ista(in Experimental ie (ranos, 
. i l!tii i d1- Ag i lItlrza, La llahlant i, (ubill 

lilac,, Ins Vlliii -I . i(t ilIi 'irs. N. P'. 1. St,-ms. Cubij 

The v I . ,Illilt :, of1 NIT fort I Ii zer oin stem-c, r. -, Iots ;ind I tve 

I - t I,z, l i 
 i lit t I ty .lit! on pod i aItl rIesistatnc u to dropping was
I.t e ,tci II i I i vit. l.Ic II ;, (I.I I 3.) . A ratdoni -ed block design wits
ilsl itLi lp i l , - a l 5 titetcnivilat : fl po s iIc coudbinittioti:; of 80, 60,
 
, III,(ii kg N, 1'. ii i iha, . ;I lr tteat
cont enlt without fertilizer and
,Ile w-ith tkt -, plet-, rilt. liit irig( for relhilild cutting ci :rgy was


dotil, dI b-l't . n Ili'"- rites;: 0l,()h N m Ii , or,, l ,ev l atid 0. 1( N in for tile
 
, ,rpIlet I 
 .t I . P II 1 K: Wire Illll il t ic the elTlOIlt; thlt Moa.t influenced 
stel': l.iiiih -dn . I her i w u i;I I illeirll 


IllidI l I l'liII lg llitg, ((.il1 


- AI ;o, . ti-latilin'hip ietw ell !;telli itlatieter 
NNi lil !ttnz dliaIieter iticrease) . Oin

the ofit,r hI11il, I I w' , hiv1it tihzi thei t II cc,.. :TP I ''e , dlt not

111i lit,1ce jud i;r.ii1 1i-;liz,It t,) rippIing. IAS Iextact)
 

2! Bfl A ti ,ti. , I;. 1 1VA, Ml. - ; I. I ; , ). I0(i 
. 

Termoni t lIfi infrarrola
ci, l ou,t. i i tetit iit d, I rTi, o (I iz;tilus vILIII-lr I.) resistentes 
a ;Ia Si-(l i . i. ;, c's tI I I Ce Ica ;. lini r il the ritini try in til s lec
t tn ,i dIr g tI -rc,( I ,t .ii t ;-t i-Il t ypa. I. I l,'siIiot l ca 1 i.,ses).I'l: Iia lb.1 , 5( I ) 1 1--. an , SIM'n. I n l I., Span ., 14 Ret s ., lII us. [ Esta
t' l'xp tur .'niil I I IIt I tila, lIi,.t . di Itivest igacio nes Agropeicuarias,
(T.Iill;. ,.4'7, :Cht.Kile ]1 

I'lzsei iI is. '.-I I II!;. (-In typ ,, . iil t ivars. i Driugh . Temptr,iture. Canopy.
Se et i,o t le;t is i;i . aI ter A t r I, . I I;i1I phvl lology . Chi lIe. 
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It was evaluated if ith. drolght index determined 1v ,opy temp. with an 
ill,r.red tLtro reter I ptlv ells ,Itho oI r .ml o t it- pl1.o iI or-der tow ol- u 
develop : oteling vwtl od IfIr fdcit i I g tr - to;-- ooto t bion cv. 
A good voil ,tion it w ,n droiul-t index and t:i. phn tolopical aralricteters 
Iva I watc Iu, t Iii, .iI 1,t itI l r,, :l; 't i,tI d. lhtiro dit aIv!;taotl 
;it-'od that tic ::.cth' r t 1:..xd'tro it :e IC. ! U!;-I Io k,. I ' Iol 
idU11ti: ! i', , Iidt I JiI 0,r dii i on ;, be ,,v. with dIi- it rei stauce. [AS] 

5~l,8 
en 

il)'1 
v;' t 

I 1. , k 
' (I dL1611. (1 

k IA 
t t 

, .. 
d,.,h 

; I A 
!t I o,1 

[II. 1 ' , 
11'_,. -1,11_] t 

l' VrITo l' t I f f;ill I I rOoja
I a.Iri S 1,. ') I cs i t Urir s 

a sk-'i 1it. ItilIII I-i-rl p! 1 \ 0, ( Il d t.OIlt orlot tIv iit t ieo 
I t I t l,IT 1 'I' L -I t I 'I ;1111tt ' 1 'I0 hIt V 11t C s. k ; row t 1 , lilt 

prod(i t i vi I i.tt14, 1 .1 . , , lim. Tt ,1I . Il. l; . , IlI 
I . L '! 1 . ,.. 1t I I '.il I I a tt i .1 , Ilist . dv 

0n , , o l .. '. t.lMtIIlli : l, t. . 

I , , t I I I I t I . ,I It. i V. 

I.,,t !: 1 '[ , ( ' .l ' I t ,I !,! prrrio t;v It I I I' ,.. cv . w'1; ;tul died 
-r,-W't I T:1 r:. greatIng, I -,:,' : .,L :, 1 W1:: i- ,Ilh ret rv. A 

.. ',, i Iti " w"i :,ll;Ild t" o:I,liaaI c 1, t t ,'. 'Iho';0 Ck. . SC'V0 I' Iy 

I-tl , 1,' ." r1 v . -,1I1 id ' 1 I tt d' .tleI i o I, v. rv It their 
It I 	 ,t, I k I-:r I I I t 1 'l Vt W,I k-I I e L' it1 'l ( tovri, r I no. t I 

'<Wt I ) d1 t c I ,1 It, 1, 1 ,ut ud .. !,. AS], r: d 	 ) ii I da ut 1't 

.. .,.; V I I i. A A. 1" Fe It I i tldte oI I l Sjrlit,(It 1 tI 
I I;Ii , i ;I . I i t 1i I i I ::ilt rI ' t I1) I it(' L* i c. Anuai I I l'i N1l t/ I ( I,

U I . I t, tI" IinI , I ' I Atit . Po kt Alegreg 

r II_, , _t i t ' , . I. r-r 1 . F ? . ItllI t . 

F ir 1 -li i, I Ii ,,t.t I ^ ti ' ,nil N.t I In i in I Y t I t( tI inI n I i t, 

IirIr'll). Tpl . : I !, I ni t I t I t I t a illTat I I0,t o 
ova11 1, I h. x'I t ,l I ' ;rlt ,,I 0. I I "i' I t O 

t/~,mi) € 't , I~ l.z :.11till k i > * lIT"! t. /'ha ) 'I Ith1) r w itIhollt 

r l ', ; 
' 

t I I kl , -I litt, v I ?; wite 
,It ts 1 I, *It IinI it 'In- 1 0: ridt t ItirI I t. . In t e l I I. 

, ( , a Itt : ,, 1n : ,I I t ;Illdld, not t iI N 
', ! i: nl't. 1,, 0 I, i ! , tire riI i90 nl;kg

thI It I d i I I , I 1 (""'.l:, i w li 1: 'is 

v - I , I, 1.i'l 	 I IvIII' L . sI.hi t t 'IT11 1r , pp 'i a r , t ~ t:! ,,ioh* I,] :,t v ~ 
!,k t . tOt'2-]t 'in -, ttI .i., ,1 'It',I ... , I 1 111 C . W tI!; a s ic
1:. 1l[1c Ij I 1 1. 1 t ', ll I Itt i I . , t i I! .lI I tt' i,i. t l ;-'i'dl t oI l ie h igheIc r 

r.t ! ItFv-r i ,Ih -, i .; I k , N. . .t i. 1I0 , rti rc'11a ow1 with 
I l it elll, lhi1't II,i," ., I 'ii ,n , I tt, w tr,,l rP tcl bcut 

~~! 1 N';l~lr 	 g i n s1, 	 ' {l .lil~ 1 19 if,' . 

).'l~~~~~~~~rL'~~~~i I T !!' t ; 	 Ib,lIi o d'te',' 	 vt. t:w ,l, " ro.~ me' lie 
ull: 	 , i d d k t ' ,+ '! di I k .t1v ', I' ,i o, dct dc.i t %-,v I t + irt, ntlo v pn pu Il koe s 

I! tl~td I I t' 
it 4t , 1 0 ,I,it I I I t ,. d " I tt I1t] ! , tI, ' S Indo t f 1l t 

i. , c" it 1A f{ ct I( P ilt .I] l _ v I.' ] Iri 1. . ). 11,1t v, c t ot I;o 1 

IMl tp p I 1 ! '1 1 ,., i-All II1 11 . ('111 I, " i tni , Am i [1 do Fu I i t, . I 5a ,7 
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PortoI AIegre-RF , tFrasi 1, 11)7(,. Ata. Pi' to Aleg're, IIIalsil , ]hist tuto de 
P .quiiias Agronot,ICcas. pp.3-5{. Port. , I Re .. III us. 

l 'i 'T Ii Vll' i no re.ol! Spa., ing. 'latting. (rowth. Yields. Yield 
I l I) I!hInvlt . hra i I. 

'liIt ' t f ect S I'i I Iile , i.! 
Wi , 1 I'I ,! t i11.; ! , i ti tCI tT 'i l l ll r , rI'I ,ti.l. 

t 1.' I hi st .I I t' , * ill t ral IZoiTT humidity
111 1 1 t I, IIower bud 

ilti" I.t IT'Tl I .', t I It ll'l : TIlT r' I A t ': . I (in tII OW, I" IlIld ilt I dt i (lIt tO 

II ,  

TTiitlit' t %.1ttLI , , I tt'll i : TlTT I it :. ' li ii lt' 'i I r ppTIli tii 'ii i
1 I yc le) 

and f 1 tli' ,iw ; tTi11 I 1 '0I(I, ()10 .(, T]. q ;'Il .' .. ('( kg / t /ihio. .'.,{ ,, ((W , 
on ., {f .'. 1<it, I T?;i v.I d l d I'.I.I '! lt It', . ; i tI, ;ti at d . TI 
Sit 111t I ' 1 1 IIi 1 1 , t , L t it , d I Iit. ITT tp'stc 1) 1 tit TiT, a (, 
- iT I I l 1 1%. II '-: t , I hi)i. ItlI, hI it: t IT . Iv .'I Al , i ,w. ., T kg/Ih ) a TT 

'd w'IT TI ! , I , t , I iT I tT thtITtlandii 1 , "1IIT , c It. I I , ,lei 1 s id T1 f,m~ld ' f'1.k Ilei'. !hl l , V. vyIed I 17 7 kg/hai) 

l l olit I I:'OT 'ith I L, i II,i lTI itI liIT' t , I d Ill' / . ou,i utIiti , igiit 1 t 
e1(4(I:I lt : ( I ; t II' l AI A t1 I. V.i, t WN . lht let i1 ' t p T(Isilt 18 0IT 
I lo[t lha. "Ihubr. 11i gh T lITI t t cl t wetTI tI' 1 ' i I Cn i ur , i ttIItr nii d 

int lpu iI rai I i, 1 - Iitt TTTii % TT !-i a idWt . I t S 1 I, l ti, 1t densit N hsad I 
i I T:iiI t v I ! tT I'll n . I p d !;" , T 1 t :, TO n I. I,I iveed , I/t'd. 1 1;11t 

1 llV ttnu I'I I of IMM L- I I ' t. I It i. T1eI .i gTttiIItiR I oe . [ C IAT) 

12'li 1. )'T:'. v . C . A. r; V. !,A-Ii .F. T 198 T. Vilue to d lI ttflp dc cam ellIi !.,lIIII) It' ki s, hIc cut fvado en I I)Io r y por gravedad.daid I l flr iegado) 

(t:11ect of I t,1;, it? ,t. It '. I yT'T2!T't'.o ItsoIlI planItid to betllrnsland 
I I 1 r1o -T I Ti.,t 'Iv. , i!. . Pik 1 I ; I . t V i versldad i]T I 'ilt le . 
Ito I\'t , ! TT.d i" l l it ' I TI W t . llt t it Ref s. ,I c l I , i.. i I I llus. 

Phas't I ; I T. tl i %,'u1 I'a I T I t (,I) I n Tn.%,'1 .I r I ,, t It T' , tv. t ti t 1 TreparIt I 

MITI , I itm 1 -T , . - .-,i I I IT! 't, 1,1t It1,, UitTI VCli
ip!'.', t !,'II . t I urT .TIi tN' 

p lc Ih Ig . I ! nt in . I I . ,i],l:h Ti 

t;IlI -tVp', I -Ill L ' , I ; T ', T A I i i 'id A- I kic r - pla ted tai CIA 
(laIin] I , T'CoIr ii lu( pii ' h Ti utt ,t t ffect ofi I, ! Ii IIt IT' '. e 
TIvT dbvd t J , :111d , IT i,i iTI ', t0 1 :1 ;l I . i tiT. alld I 'I l(in[, its ef 'i.ct onhI' anl I.ld -r:,) lr.I t ,W ! ," 1i(1.1 . IdIcV 1 : ;111tt ddn l in tl.; i rows 
spac4ed ait 011b I llIn l.'r- i l ,'d , ith d"Ill It, 1,teall ro{ws; spaced 

a it6 .6 1.. I I Il'.] iiI ill t ft , I.. ,I 'i: Ippl I T i T ill' ill ill 
the I ill t rt i -. 'T I lTir I . Itw dit I Ti, ! %,! T (.T.'TT. i I T' _ I II)I tl% I liel s 

Ie TT I i , TtlI ' . 1 11 , i I e'u' i it T'TI Ilv t illntlI I II tyi t t t- I' I, IT h i t , r T,.". 
el,'T I ,T t 1-'PT. o(I i ,il a t 1 :1Iid II , iii iI:h!,l wI'. ) I Illii i t (1 11 ll t/T 

k(,ldtlCt i I t I t ''I' I' i. t tl, lt t I T i llT'l titii t IITv.TI l , t I ow ' Ig t ItIv 

level;. i AtI It ugh I-, I TlliT,TTI 1l l I'l C I'('tltl I v i t icI IT ill 

de'Vo.'I ( J T ;,- t ltt I, % TTi't vliI in it I, ! Iiiti t. It \v Il, I d Ii dI Ict c : ! v t t~ l ,:1 ,1 1: , T It l #l. ,', t, ( ,T . I (to, l~ t!hI.It ~I.I, I Ii t t d p , t1i , en I~lliva 

,, I I I h I,T i II L I V t. lk t /lA' i, ' t T n T T,'1CIl ,.- T'll ill it,1 1 t' I l S it t 
tIT w !;oT i l I , ri I - I i t nd..' Ii I a., iT'' IT[T'Tlit lI,gI it iI,; llTi , iTII ilIT -T .tiI i I IT I I. I 'I 1t T t , ' i I1(01 I i TI TTT,'

at;Tlin t v , 
iT 

II I HTT Tfi . Ti v tI'I'Iii 
l ,' tO iITIOT!ll 

IT' 
 l :lt0 "IliT t itItIl 

I ,lhartT'T it i gt IvT iTI II , I lI 1 
' 

T lll t il 1 

t'I r i v t .. I (,ndti I r , . '11" I~i. v- , ik, 1 . P- Il, lant Illl>I' V S ttl. . 1 i! V , " - I Ii it(,1) 1 1 11 IW !Alollletd1 L, I ! t~ip t i l Itl l'i I~mproved 
I It ih 1! tll III T'411! " 1 I t ll iTi-Ii.-it " IIhd II1 .IlI v otV (ll 1 ;, w ithI 

SuTITIs ee Ilbl~dIT'tT)l !1-IT' dIT'TTi.tWit tt, 4 ihI TT. iI I 'TIT2h ,'I th I Sti( a c I th 
!,v I'ds, 'I., We It ;,!, "", 1'1 r atr I, l ~,:i ilI) VV . ionalI::I' " I I (, l Iit i t]. h It liIIs Add it 
SI)V C I , 111 l i I: ArFi. tluilt I'; tl~1. t , IIIIC t ' (' IIIT:Wllld,'Ij. 



0503 
25400 CIANBA It.,L. F. 1985. Fertilizaci6n con tres fuuntts de NIT en el

cultivar de frejol (Phascolus vulgau'lis I.). (Fertlli ation with three 
sources of NPK on bean cultivars). Testi lIg. Agr. Lcuador, Iniversidad 
Nacional de Lo.la. 95p. Span., Sum. Span., Fngl., "15 Pefs., Il111s. 

Phaseoie ,,it vule|ris. Fert i I i s. N. i'1:. Inc'ome. Ecuador. 

An expt. Was iOllii cted lit the xtl;i.al dutllolst it fil ;aIl (l.oj a Provinte ,
Ecuador) to l) L1trI-parl' the t Il'elC (11 1t tVpis O 0? Inoti)ld Iertil ers 
mttaet in dli eretnt wti4s (csI ktn iI rn ,ieittn, bulk Hlndi g of el r 1if;+ers, 
and hand mixing) and 14 l.vels of fe ti ci;iotn (0, O-t(t-).'i, 0-90-30l, anti 
40-120-4 of N, ), and K, r,.sp.) ou 1,i yield, and (2) est I Isih t-h~e 
hitghe-st pr tilt tll it ic cordinII h, thi eotlolli(:11 italllal!, o! t teatmcntS. 
'The bull-hi ltided furtilizer had till' elst i,f L t 1 thie to. (If Pods/plant,
grallis/pod, and gro-iii yiId. Me hitgheist v-,,Id was obt~ifn(,d with tit- bulk
blentd 40-120--4) tretitme ti (1104t Ig/hil) eyi l.vilti to an Itcremettt of 
45.8, ill relation to the iontrl aind the high(est %.i'gitt lt-tlrn rate. [AS 
(ext ract) 

21;65t OPFIANI), 1.0.; I,', R.1h. Li. . try edible, bean production it 
M ichtigia. Las t LanJls Ing , Mic h Igat Stat e UnlIivr.si ty..- i ic atix'c 
Fxtet-ision Service. Extensior Bulletli -1. p. Enigl., 4 Rtefs. 

Thaseoot viui arts Ci. Iot 1,i rs . l moIt i' '(tt i erieti t s ,lid prep rtat ion. 
Soil retqulrivi.,iit a. Le"tili: ers. 2, tidn. IliK vt. hin. Stoi.,1 ,u. Marketing.
1) 1seI. set C o lt O I. Illset t , (tIttll ht'ijl CitlMP!O! 1 %0, a V iIill, ;.t . ) !;iI XjI11t 1101II01ili 

phaseo I I_. Psetjhontoas ,. Xihiasno h;tieolt v tI . fusca;.I i .IYlIIthoxo;nl 


CoIlI .Ot Iichtli; I iiden.iith aMttniU. Stt;tileti LU.U
A. 

Plc t cim recommiiendt oti'; t or I Ira i JitI". )rotlt t ii in iuIt in ( ' ;arIei f SA) 

pr sen ted. Aspe cts d aI t wI t 1 t1 lIud c soi ! all(]cI:matt , (;itl ixetiL tsl ; VaIr.
aind s ee d s]}tI v'tt Ill; so~l1 1 se I .ct Iq ~t'it v It iI i .IrIld1)1p a: t I on ; t il ; 11 l lt Tip, 
timvie r te! atid methli...1; isld chlnt',I weei cottnotol. A lisit oh 27 var. Is 

Ii utprov Ided wit o li olo i-tncraI t rttioxIcln c litI t vt I" c sa C, s i and
rteCt itonS ti Xillthl)iiontt ; lha otol i , X. jilt-eol i Vlr. ftisc an; , I's ettlu'motas 

] eollcol L,1 CIV tid ivI littm . 
ft it i.-ti 

, It let ti chi llun ldeiit rices Genetal 
recom en tt llat lre , fur cii t til i he-it I t i ton t tt l tt itealldiseasl.es and pt's;ts, Ilmrvt:,t Ing,, dI.|itip, :4tolrayi-,an 't kut ing [(:IA''I]-it .
 

NAtCION,\A F ' Io. 
setttados . (llpers prteite id). Silntkiao, Orgsti l icidn du la Nachons 
Unidat; para la Agtiiultura v i Al illentaC n. 1711p. Span., Illus. 

23201 tl',St) li FRI ILt, 'IAIt;A, CtlIIE, l1153. l iabajos pre-

Phattiolus vlgalrs. Production. Plantltip. Weetli.ti, t iliLers. Irrigation. 
Inoltr Iiitastes 

larvest iti),. Fitonomics. TraIsfter ut tteniiologo,. Chl . 

l oisea. l. aild pathpOetts . Inltt-itts Itects. Insect cintrol. 

Between Nov. 17, 19H2-Aprtl 15, 1JRI , tl t t threticil-ritlcal bant 
course was i onductd ii Ciile to trtistt- hilt t,-dtitolopy ti ;rtitl titltl 
tecintctant; lid . fitrners, u iitiseleot-d l :ili, il ilt effect ft r th, 
t ittCo I ogv ie Irig tI lll, t t ed , i"tldott a It f t dbltck IIton Iarryers to 
researchers. 1Iht halI w it i Tit( iudt,topics t pla t inp and g neit-til itslpect s of 
the crop, wetd controIl , terti I iatiI lt, Irlr-.i;ttlon, viral, itiigalI , and 
bacterial dt eist-+, , Itnsect itltS hitrvest ig, a d tt'i- iitt- aiall k.t; The 
leran-by-digIc, nL Iilo I toy tisedh Ill tle Ctilse was Contsilered anI excellent 
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means to transfer technology. Individual papers are recorded in this 
publication under the following consecutive no.: 0511, 05I9, 0531, 0532, 
0553, 0680, 0694, 01723, and 0811. ICIAII 

2511 RAII.,S. E.; SIBlIT'A(:1-,, M.. j; DYCK, R.1.. 1984. The influence of 
irrigation, soi p t'p';it toll id I ow spa( ing oi the quality of snap 
beans, I'hias., tui, vs l;rls. .tournal of F ,d quality 7(]): ) -fi,. Engl., 
Sum. hogI ., 1S keI,,. ['"'tited Stlt'S ilept, o! Agriculture, Agricultural 
Reso;rch Service, II, r,'.O. Iox Pross V.A W,'i Si, I!A! 

Phai;eolussnap vlglis.I.I Yig Irx t t l. I ;ld prtlt iol. PIlon t Ing.lir atert;. i;lor ,li beaus. ISASpoaring. Seod hrfI. .d .. 

I rrigat loni fre (tin (iv iii I eii1 I ;l I I tV I I Ie h i, title il illd i (';enl snalp 
beil,;; ';ibsoi I i 1 lilt IoLetcii ]l;i li t; I rex;h stin p 1'cato;i Tile s;eod itde, 
O t iCS 11iinap lati s wi.; reduced Wi li ptfl lIitigt no idn ,ubsoiI1ng i'; 
a a. it;t deficit irrigat in 'Ind nI, !Ilsoilliig. optimal irtigation iesulted 
iII a dt , I elh ;loan i.'l iI high moisonre and ascorhic acid tontent 

anld loweI 'hleoi I '%l1ies. Sil;ol 1 ng Te, I ted II Iro;h snap )ltLn high In' 
n(, ! tl Iro Il l .' i ,lJoo 'loL . illid ST/pI ; _ Ctilnltd fro;en leion; that were 
optlnl a lv itt Ir ; ted re Iow'w ii sheair ,I ii'si,, ira hoeud wt . , aind drip losses. 
('it1 turi ,11pt a tI.- " lot leni:rdl f It'sh, -ittti-d, anld f rozen snap bean pod 
qua lit N . St Is;S Cond it iITIs , Wl;tt Lr t ros;, aild o!l compact Ioi telded to 
liettt ititulI t v , wh Ich was rot lete(I itt the quaI It. pNr;arameters treasured. 

IAS 

1507
 
2258/ ].>1ItAVIE' F., FRIY1AC, BEAVER, .l.S. 1983.
E.; G;.F.; Respuestas del 

frfjol al t;it tlitI con ferti l l Lnte tres suelo, deoi Puerto Rico. 
(lIe-1l respolsu!e to tirt ili'er treatmets ol three Puerto Rican solis). 
In Renitiiii Anua] dlt Progir..;ni Cooperot ivo Centroamericano pora e I 
iv jviiettt . (d t It i s Al Innt icios, 2!9a. , Panatl, 1983. hu ira . 

P'atisjIi v. . " p. Spall.,, RtI. j IIlv. du Puerto Rico, 1 ii5lg ie , ]tierto 
RI ,, 00708 , P'ie rt I, 11.C 

l'iastult i,; vuI~a jj ;. Fertlli;:etis. N. I. F, Cu I.tiva re . "oil fertility.
 
Yields. Puert R icl.
 

Ile prriitoic of I I heil cv, advanced I inesand fromi inito Rico, t 
parent]l vat. fliM t he '. o f Nebraska ISA) , anid 5 Ioca I checks were 
stit,!i e over a I rId so!II ttl lity r;'t go at, the expr 1. St at foi ; oi
 
Ylot ttii, I Iion!, and l.iilola ;i. At pl lnting, 15, 
 4 , itil 90 kg I N, P, alld
 
K/ I were app ltd. Ii I , It iali, yield levUIs were high and (i 
 l ease Inlc idence 
we, luw, in !alo-Ia the, were moderate, ind ii Limant production wa, low 
and disea;e Incii deuicei high. lihe Iort I I l lo L atmmltl did tint signi lcatit IN 
affect the vieId. of the cv. ld I Ines.10 i n Fortiti and I sabIel sa Is, sut
 
it was sigt il u-;nt in l,1mnti soilI. There a1 iii 
 evidence if a sIg IIi lIant
 
Interact iin letwolee treat setlt , and 
 i tst ;IIi( harrtor iol! e s itidexvs . Xlost of 
the advanced lilo-,s lived hii , tlotle' to root disicases. ICIA'l 

0)50V1
24141 t:IlP, I.T. 19H"3. Response of Maize aind beans to Ileucaenh prunings. 

1.1loig ,weM Il It'! Iltilla Col lege vf 2 
2p. , Sum. gliAgricul ture. 1ngl. 'lI 

15 Ief;. , Illo. PtInda College of Agriculture, 1.0. Box 219, L.ilongwe, 
Ma lawl I 

Paper present ed ;i t Aproforest rv W'orkshop, I.I longwe, Malawi , 183. 
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Phaseolus vulgaris. Green manures. Yields. Malawi.
 

The possibility of a smallholder farmer 
in Malawi of sowing a fast growing
N-fixing tree such as Leucaenia and of using fine andstems leaf prunings asg.'een manure 
 to meet some fertilizer requirements, and hence reduce
production 
costs, was investigated in 
3 field expt. leucaena prunings
increased bean seed yields but not as much 
as those of maize; bean seed
yield for 0, 10, and 20 t leucaena were 915, 160, and 1706 kg/ha, resp.

Farmers who wish 
to use Leucaena leaves as fertilizer could grow the plant
along bundr, in s;trips across their farm!,, along farm boundaries, or ashedge plants. At a density of 10,000 leucaena plants/ha, a farmer shouldbe able to realize the equivalence of three 50-kg bags of calcium ammonium 
nitrate or about 4 bags of sulfate of ammonia. [AS (extract)] 

05)9
25899 ESPINOSA V. , 1). 1986. Reslstencia a la sequfa XVIII . Efecto de latensin hfdrica (Seqo Ia) en Ia simbiosis Rhizobium ±iaseoi -Ihaseolos 

volgaris L. [Resistance to drought XVI II . Effect of the water tension 
"h'ought) on the Rhlzb in; phaseol i-Phaseolus u l;is symbiosis].
Tesls 1161 ogo. M~xico, Universidad Nactonal Aut6nma de M,1xico. 169p.
"pan., Sum. Spans., 129 Refs., Illus. 

Phaseo'iis vulgariin Resistance. Drought . Rhtzobium phaseoll. Cultivars.
 
T;enotypeS. St onlta. Transpiration. Nodulation. Symbiosis. Mexico. 

An sxpt . was carried out in the greenhouse to determine the survival andcormpet It Iot o f 2 hi:!obium phaseoli mutants resistant to antibiotics ,(CIMEFXI S r an(i CI''11EX ) whel the host is sctift ted to waterstress (ona. Th ree I.; vujjars (Negro 150 G3,s los;, genotypes
Michoacfin I2A1 , and Bayo l)urango of growthi habits IV, I , and Ill, resp.)were use.d; the Ist 2 genCotypeS ilre considered resistant to drought. Three
samplings; were done: during tihe vegetative acge, at flowering, and during
1)(1d fill. At sampling tite 11:nt and soil water potentials were determined.To determine the sic. of rzL.obia/g, of soil , decimal dilutions of the soilrhizosphere were performed ind planted tin plates of yeast extract-mannitol
red Congo agilr, with antc IhotIcs. 
 It was; found that the values of stomatalreal ;tqcce and tran!,piratlon, eqial to or Iens than 301 s/cm and I microgram
II,,t/cm/., resp. , dra:;ticai1v redulced tise value of dry wt. of foliage,
rrotL;, ;lsldllouiills's;, ;cnrdtict'tct;i no. of n(dlses. It was observed that a.ol I w:iter potential below -15 iarycs reduced the no. of viable R. phaseoli
mil t;:t a. Nodl;, f cr unde r (Irought conditions caused by Introduced
 
strains, were 
high, medium, and low itltihe vegetative, flowe.,ing, ani pod
fill stages, resp. Under watcs 
 stress; conditions, nltrogenase activity in
the vegetative stage severelywas reduced , cvenc withotut detectingnignificatlve varlues of acetylene reduction (0 micromoles CI 14); this wasnot the case during Ilorwcering, where although the nitrogenasc activity was
reducei, valises of 0 were lot reached. (AS (extract)-CIAT] 

1)510
24429 h"EI, R. oecs
1984. del 
agua de riego. (IHandllng irrigation


water). In Curs sarre el cIl tlvo de frejo1 usando la metodologfa
Aprender liaclendo, lo., Pimampiro, Ecuador, 1984. Conferenclas. Quito,
Institute Nac ionsrI do 
 Invest Igac iones Agropecuarlas. Programc delegurinosas ie la Fstac in Experilmental Santa Catalina. pp.81-84. Span. 

Phas:eolrs vulgaris. It rigation. Ecuador. 

Factor; that sould be taken into 
account when irrigating bean crops (soiltexture, filItration speed, andsI ope , irrigation depth) are briefly 
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discussed. The factors affecting irrigation water consumption are also 
mentioned and the available irrigarion methods are pointed out. [CIAT] 

0511 
23204 F!RNANI)EZ DlIt P., M. 1983. Fertill iaci6n del poroto. (Bean

fert IL it ion). In Curso Nacional d Freloles, Io., Talca, Chile, 1983. 
Tr;ba , ,-1 . toittado s. ;aint tago, Org;tnizaci6in de las Naciones Unidas 

4pt ra lt Agi 1cl'1 t ri ', Ila Al iiet ta( I6In. pp. - 0. Span., I lIus. 

Al o It I a1'1V ,Li gac 161 ', Pr,,r er. o .\gropectar Jo ].a Pl at I na (CIi Ie) no. 19: 
V -3,. 198J. 

1hose;icr,t iIi Ir ].t lrls. , i' . So I ert I I it '. N. Nodulation. Rhtizohlum 
pha s, o___ - . I w t I t 'll . (111 1 ... 

Aspti't, tat leain frt II i;ott itl it) Chi Iu it(, itscossed. 'The concepts of soil 
It lt i i itv , c tire!;, inld minli ;il f l'tIt Iti-ers art, discuissed as well as the 
triteria tLi ,t ;Iould be considitl when deciding whether or not beans 
shculd ble ti rtili; 2ed. Nat etint (N ant ') d fiC 'r V ,vmptoms are briefly
desribtl it'd the 'lit i to dit'irrilne lit ilfiter needs and rates are 
dIsi;issi'd. 'Ii,. ilmp rti i -et oit noduitaton , d beanit'/hlizoblut pliasooli
tyribli'-,s I!, i x t: d1 with ;ili yar'ixplv of thle bean N requirements when all 
N C ttitribit If fro' dilft.i: nl ,ource; (t;itl ;Ilni symbiotIc N fixation) are 
to;I 'ii ll ItTot i t Ii t. oitoill tol ittquil tv lean crop, the nio. ofI 1 
iiodul !i/p llt SholIdIbe 1t)- si;, IptlI oltttld le 5. 5-t. 7, adequate soil P 
levt l ;h..i I-l I liti' 1..' I ppn, tutd tii, nutr ients P, Nio, and S should be 
available ;t adeittitt ontcin. I.Lth'.se, (-.iscss N should ble avoided and only
tli I r- or ((CNit--t, ;Vd fung I-i dIs shot' id lie Ised tit t reat bean seeds; 
tilittli , t .e1 l ittppitl id and vvt''1-.r miId so i s shehi I IIe avoided. 
RV 1 atwLt c Ow tI i ate i)can wit and specialeltUl1diiI -lli 11 IIci luI u .Ieedf; illiizobium 
preciitiin; to be t s it witl intel ittats ate given1. 'The practical field 
fill) ro observe slt:c Iti( a;pects of thit; topic i; ihitcrtlled. [('IAT] 

23989 FRIT;:, I. 968. E{ssaf de fertilloation tll!, liarit.cts aux Colimacons.
 
tll'ti1 Iert il izat tral ' i In de
tin itil itilicot;) . In;t lItut Recherches 
Agronolmiines Topirslvis it dt; Cl tue, Vivrt ire's. Rapport Annuel 1967.
Siltnt IL-nI.;;, Reunio0n. Ipp.l12..-126t. Ir. 

Phaseolus vtlj -at-] . Fert It L] rs. Yl'lds. Retttit . 

A t rial I w stt est ;il II;hed it', 1t6 in Ctl Itaicons, Reunion, to determine the 
effect ot N I ur t iI;(r ti Ieans. Your NIP t reatrment were applied: 0 
(ionttot) , j-t Ioi-lo(C, 2-%IO t-ilt, jiltil 50-Iin-o00. Yields were 103.5, 
193.4, 178 ., ind 1810i.7 -g/iha, ri,;1 . No diflretnces were observed between 
rcritrol IT ir'sett telt I le 111tl [Id t i ; ill less ol 1I anId between ind NPK 
treatment; iii ire i' t I Iv soils. [CIA]TJ 

0 StI 3 
:5668 IlAI'ViSON,, A. I).; ltFECNAN , I.W . 1183. Zinc fertilization of (fry 

beans ott soilI ighi iii ;niIvatIt IaIe phosphorus. Sidney, Montana 
Agriciturtit IFxpe rlt tiL StatIit. BuIl letit to.751 . 12p. EngI. , Sum. 
EnIgI. , 1t Rel s. , tIlIus. [('ititid States Dept. of Agriculture,
AgrI cutI tral Rese;ir( 1 Service, 1'lO.Box I 10t),Sidney, MT 59270, USA] 

PLhasetlus vul',arIs. Pert IIIes. Zn. YietIls. USA. 
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Based oil results of this research and soil analysis data from the farm 
survey, Zn fertilization of dry beans in the Yellowstone Val ley (riontana, 
USA) is recommended under condi t ions of high level;!; ;iaJ lable soil P 
(above 1 1ppm) and marg inal Ileve of avai lal e so II N (G. 56-1.00 ppm) in 
order to prevent yield losse,; and delayd naturity caused by P-lduced Zn 
deficiency. Zn fertilization al!7o caused an advancement in maturity date 
each Vel'r thereiv allowing tor arn earlier harvest. (;rain yields were 
increa ed by an av . of 328. 1 kg/hi over a I I Zn sources I)y toliar Zn 
appl icat ion during rle -yr prIlod. Sol -app l ed granular ZnS()4 , znS() 
Solution, eird ZnM; at II.2 kg 7n hbs Inc ra,'ed ,ra n ,iiid s by an av. 
627.1, 599.0, and 397.1 kg/ha, resp. Soil-applid ZntlIrTA increased the av. 
grain yield bv 426.1 arid 717. kg/ha 10r tile 1.1 and 5.6 kg Zn/ha 
treatment s, resp. f Soi I s and Fert i I I;er 

051/, 
26028 1IPIATIl, 1 .. P.; WAIIAB, N.,,. 1979. E-ffect of nitrogen and plant 

population on growth and yield of bush beans (Phascolus vularls) var. 
(:herokee Wai. 'Iropic l A ricultiralist 115:83-98. EngI., Sum. Engl., 17 
Rels., I 1His. 

N. P rtt i SpachIip. 

Sr lanka.
 

I'aseol s vut ari. Itry. waritl beais . Dry matter. Crowth. 

The e-ffect of plant populartion ani N ferti1;-'er on gr'owth and "eed yield of 
bth heao; 's der ilied . l.eaf ini stem li content and t oLa I l)M n toprs 
were sig nilieart lv iffected I N and plant populat ion. During the final 
harvest , tota I no. of pod,, rio. ll i I Iled pods, ,rod t it aIl see yie Id 
responded sgnI tii icanit ly to N a. well as plait densIfv. Howevr, tileyield 
Of plump seed: was affecteid signit Lcantly onl Ivby N and inot spacing. 
SI ligt Inicreise in Ill war, observed with incroinsrtI N. Also N appeared to 
increairse tile ratm o of pilmp :eerd: tital setes. l'n.,tIve linear correlation; 
were obsurved between total no . off puns ti, of fil led pods;, and yield of 
plump seed with N ill to (6 kp/ha. Ilghest i Ild was obtained with a plant 
population of 200,0 0 plarits/ha rnd 60i kg N/ha (half 'it mowing and half 35 
days after sowing). Closer spacing (1)0,0I0 plants/hi) reduced yields. 
[AS] 

23205 MIIRANDA N., 0. I'913. Riego, conceptol; b,i;icos. (Basic concepts of 
bean Irrigation). In Curse Nacional dc Irejole;, lo., Talca, Chile. 
1983. 'rrabaJos p resentados. Santiago, (r'anizacin (Iv las Nactones 
Untida para la Agriculturr v ]I Allmetntacin. pp.61-8/.. Span., Illus. 

Phaseolus vulgar l.t.'tter s. Chile.s. IirIgation. requtment 

The basic concept Of bean i crigatton are discussed. Tie following methods 
to determine appropriate I rr'Igat Ion t itie are (Iescrihed (I) the method 
based ol soil, plant , and climat ic character'stlcs; (2) the teonsorieter 
method; and (3) thl practical hand method. Ex:.:anlel, of Irrigation water 
and frequerncrare given. 'Tlie furrow Irr gatlion sysiten Is described and Its 
leveling requirements, advantages, disilvnttager , du; ig n, ann calculations 
are discus;ed. The water distribution syvstems h,-rcribed inchde the syphon 
method, the method consisting of ar leveled irrigation ditch with floodgates 
and .traright pipe lines, and the method nf plastic i e1 iries; tile costs of 

' each are given. A practical fIel,' trip on the topic is dei;crlbd. [C10 1 

22514 MUILINS, C.A.; CO:FFIY, I).I.,1963. Effects of I'lybdenumli, granular 
Inoeuhints, and nitrogen fertillzation or snap beair production and leaf 
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nutrient cotIttellt . lenissee Farr Intl Iome ScInce no. 126:2-5. Engl . t 9 
Nefs. ISoil Sc It e lept . , I'niv. Of T neItsee, I:noxville, TN '37901, 
USA I 

Phaseol t i itlI.I:Z ris. Snap Ieatin ;. ,t. N. Fertill I Ihi is. l 1, utn. Strains. 
Yie llds.Pet. l i ;. >!Inlira I ctnt ,nt . P. K. Ca. Mg. I'SA. 

T . st t coli ct"fiit 11 19i "l ilt 19 (O it till'I. itf llti,'llee litt tio expt.s;tation: !li('lt~,'V ll, WIsA) i., cv\'lua,,llt[t ti *c oI ,"o{;v'd (rc't menl~t 

I2'Ialilll i l-It'f u llta.S pl i'fIt ol e1.1%ftrtI ifti it t;i h t v f 
haf pe I itcI. " itclit I ;t'cIf'f cti '; ., t excelp t oil of an 

l, ]i,. l ttrp Itdand 
! i:.i I l sLit ti tie 


i itc tI i' t't 1" tfif ' - i ia !-
it ]I i ') it l liti. , ' -d , It l it . I Heft .l ce Oil 
71sit:-; t I I !ioti i l iii t I hI I itIt dv. "I iv,,i I Ig titi I I , e icth ti 2t i 

thi'cii 1 t:tt ,' 11'' it ;,": ;,_ftttI,, i tht. -o II ,:ili f er ie licc fi I I Itioil of 
l, iipt eitl . [ra!,I l iti, fits. Itt . 

iIit , C'. k I l T 108..I I Ai.S ,1R , .hi.ei IP cv. fient1: i c,,asefeItos 
it -f llt I tro ,.iii i.'ltili lInt i It1 wo ' hI lii,l II iu 46,tv; if 3 I/Rh [;or 5lm 
lL;- . I ei I t,I I Exit iri t tI:- fit s t i i li I i I Ilit I o en oil the 

Phas,,iu %,it'! ir I ; I lj ii ;Aif,I t I± i it,it,,ttu ,IIiio Nt , i garonotad 
,gra .i :1 isit I r I t''d ;t. 1 I - PoI t . Su . Port ., nl. . 2 Ref [Sccao

dvtFet It II I Id .i t , Iig, it. it I/'t-tI li ift ,I ' A l*l0 :7 iti , ,eu tin 'ill da 
A ta Ircu rIt ,l, I;I ,: I'la!;,570.''ileOe PIt o It 's -, 1rB6 a PIoro 

'1 lsw vtiL i Fcr rIII, .* , lit.. N.,. RhI .- t vI i Sy m.. ophs . Btro i;t 3 

11 tII pihOll' I ; i. t , 'h,'Iii it it I 'iI': ti. ii TIbagtI wa givent' I I ' 


f-ij Ji li t: I.ni: ,I.1t tiItl -t-. - i f it- Ilha vet;t,.d .8, 3 , 46, or
uIh,,t 
 55
 
,i, s Ifte - vrnt I _ C . A11,ilI ,1 IIgit i () s , llIeId red
, p.li N ; cant eIy itced
IIrI t l l iii(IIIat ilid N1 I 'l ill iI I .rI;,ih. Ni cmittint and DM:,h111 tind~ 1'1'('t , i IL1'1SC;t(1IIFllI f,";,ill i dt! of]', wit], ill, [l* l icat fon alndIl't gl N ;I l, 

l. th d Ilt.o il'vt', 'o II iotd Igri ] 

tI 1:':, i,I.
22 1.'RT10,C. A. . C;)Ti'I.l , C.1:".;MARTI NOTTO , ,V.; 1A4I 

io. 1ii9t . Ff it I,t'It 1 
, (!;t illi -it- i1 I t trti 'n i t feiJoet ro[[ t ! , itf 1,(-/it1 i lt'1 1 :i' II 't tioil (Ii1 )-70,)I, (r071/76).;,i ' IIIReun iao T6cnilca 

Anual doprtuIlJi- i I ti, i , ti, AIvr,. -R , ItltAIeg I-.,,Pro fIt sI I 1t)7/6. Ata. ;I I, -. PortoAg,n} pp. 68-72. 

Slim. P'ort., " Pet L;.
 

tit tt, dc' P,-l i I itgl; llomIca PorI-t.., 

.,vul!_L iI!,. I iI;, N. %itP~is,h CitItivar.; IerI er! . I ds. ItraI I 

The u iIect 1 .,0,, .uInd11 N hit , I/' . Ietd.. ' l:' It t .g anld?," 

w'k. ;Itftvrl" li,11t (1:1t. l 1 v, (t .111,ll I at ' 1 1- Viiit wa c I t d Iv in ]1 i tile 
listri I ,) ! . t I f 1I :1 t n , d, t I , i;-I. 1 !4 . t i. It 1). AlIthoughl the respons;e 

I , N I at,I1i q)ti tt it, tI g i t, I l!,, IiIIt ., VIeld1 t diatdo t10 
3icre4i:e it t4it,h l itr I i . t, 9 , I'17', , it Ikg /hal, r1,!;1).) iind g/Il for O, .O, ;il,]80Ion - ti I i ,,, 1v 
ItIghlit v'icI i1 g c%.. ',e,. I W)5 ,, :i f.i', ' I , anodMa(ul tic

!.,Ii tiI f';it wa':l t 1i1, fva!;i IlIe. The 
i vi Ht.Il Ri( 

wIth ;I%,. o ! i 1tt ]/ 7, 11 ;lil I,: I4'lll , : ). , re!;p . [(II ]
 

"IIt a .
24,4-18 I'A1II.I.A, 11,8 ;, ,h';0 It-,V,. I I d ... ,,rgaii ,,,;c In,,rganic'os en 1a 
prt~duc tlll th' (li~l tV ! . (]he 11.%.,of , a n Inorganilc e.rs
;ld fertili 

in crop pr, dlltionl). 1lit Curso soltr, 
 l t,c I tv, (Ie frejol I ,;o la 
metodl]ogl;a AprI onde r lidIVu~dO, ,,' lit. PilI piIIo , 1984 .a Ercuado r, 
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Con'ererncias. Quito, Instituto Nacional de Investigactones Agropecua
rias. Programa de Legumnosas de IlaEstac16n Experimental Santa Cata65I na. pp. -73. Span. [lDepto. do Suelos y Fertllizantes, Fstac16n 
Experimental Santa Catalina, Inst. National de tnvestigaciones Agrope
cuarias, Apartado 340. Quito, Ecu idor] 

Phaseolus vuigaris, Nut rient uptake. aririres. Fertili.:ers. Ecuador. 

Several aspect; 
relited to the use of organic and inorganic fertilizers in 
crop production art- dlscusseid, with emphasis on beans. Topics such as 
uptake of nutrients plant! soil andI)y and minerallzation Immobilization 
are levie'ed. 'fih chemical tozpus itoe 01 common organic manures Is given 
and their .]uiditagiv!-, are ment lorc d. Organic manures and Inorganic 
I u Lfizer: iir,-csompaI ed . I'hle lbef Iit;!, of1 an approplriate use of 
tertIlI;ers are stre !ssed. It IA'II 

253ti PET'ERTSFN .IlNi()R, A.('. AVIS, 1.1;. 1982. Yield response of 
Ihl'aseoljs viloIjj t1r I. jd lhaseolus actt IfolIus subIecteI to water" 

t ees. Iml Co"Perat Iv,. AnTnlaI Report 25:53-54. Pngl.1,'-lli Iverselr t 
Diept . of Hort Icutuital Scii-nce & lani.icape Archi tecture , Univ. of 

M , Pail, N 5 15j1OH, USA ISInne!,oit St. 

Pirasio Ius h.iic. lr,Ihasseo tiffolo Ilus. Water st res,;. Cultivars. 
tirorighrtS. Rvisi-ace. ,ilettio'. 'ield:;. USA. 

In I179 a replicated fied xpt . wai; conducted i on a sandy Ieam soil in 
Rhcker (Minc.:;ota, ISA) to !;tudy the or fects of Later stress; on yield and 
its nompoInelit a ill droulght-toleri-anl lind drought-sloceptible common bean cv. 
(PInti I'. I. Ill, 1Ihite ail Riuner, Great Northern, 0.S.U. 1604, and 
Prost-r hliP-15) and PtI;iseolus acut IfoI iiis accession 258. With no Irriga
tlon, P. acot Ifolfis outyIleIId tile 5 bean cv. (2230 vs. 819.5-1686.0 
k.g/la , resp . ) and altmost doubled Its own yield under irrigation (1242.0 
kg/hia). While - decreased !;ignrffcantIy under water stress, av.Iean ield!; 
Individual seed wt. Increasoed or remained constant. Water stress had little 
Influince on Ill of beans but Increased that of P. acutiolflius. Nonirrigated
1'. acutitolt i, flowered earlier and produced more blfnmass at tirturlty titan 
when irrigattod. Tho le,ults suggest that P. acuttifoltus is tolerant to 
drouight and that it 1!; more productive under water strea,; conditions. 

0521
 
22616 PONS, A. I.; OSOR10 , C.A.S.; CAII.IARI , . 1976. I'feito da aduhacao 

niltrogenada, fosfatada e potlasii ca em tejoeiro. (Effect of bean 
fert i izat ion with nitrogen, phosphorus , and potassium) . In Reuniao 
Tcnica Anual do Feijao. I 3a., Porto Alegre-RS, Brastl, f976. Ata. 
Porto Alegre, Braslf, Instituto de Pesiurisas Agronomicar;. pp.78-84. 
Port., Sum. Port., 6 Refs., Illus. 

Phaseolus vularils. Fertilizers. N. P. K. Yields. Brazil. 

An expt. warn conducted in 1975 at the Vacaria exptl. station (Rio Grande do 
Sul, Brazil) to investigate the effect of N (0, 30. 60, and 90 kg/a). f

1
 

(0, 22, 1,4, and 6i kg/ha), and K (0, 25, 50, and 75 kg/ha) on bean cv. Rio 
Tibagi yields. Yields were high for all treatments including the control 

1797 kg/Ia) . 'fe opt imu NIT comb inat ion that would be economically 
advantageous was 601-44-50. lfigher rates of runy element tended to decrease 
yields. fieans were less responsive to P. Trhe results demonstrate that 
excellent bean yields can be obtained In acid soils, thus indicating 
promising perspectives to increase the area planted to this crop. ICIATI 
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22605 PONS, A.L.. ; OSORIW, C.A.S. ; WOIFENBUTTEI., R.; SAI.GADO, V.; COlMIN,

C.M.V.; ANIRICIETTI, A.; SALIN, 0.; ZANOTEIAI, V. 1976. Efeito da 
calagem e da adubacao nitrt,'enada em fetjoeirto (1975/76). [Effect of 
liming and nitrogetn .. , tin on beauis (1975-71,)]. In Reuniao 
Tcntca AnnaI do Feijao, I 3a., Porto Alt-gre-RS, Brasil, I"-76 . Ata. 
Porto Alegrv, Bras.,l Instituto do Pe;qulsas Agronomicaas. pp.73-77. 
Port., Sum. Port., .2Rt s. 

'haseolis w lj.st Agriculturalr It. litre . Fert IIzers. N. Yields. p . I1razIl. 

Thu. results of il v p , c,tr ltd out itn Rio (;rande do Sul , Braz iI, to 
detertuine the oif fe i t c, iming (1), 1/2, I, and 2 times the i a ount Indicated 
to Increase !;oil pH to 6,) .3 ,itudN t Irt I; at ii (I, 30, 60, 900, 120, and 
l'O kg/ha) ont bean cv. Rio 1ibagi vil, lv, are prtsetnted. Half of the 
aimount of Ilir requl ied to Increav , the ;(, 1 pli ti,o .5 would giv,
practical ly the sa t rfItalI I It %va lie Ii gl(i-,t N ratesv: 1846 vs. 
1851-2187 kg/hii with Q0i-1.]1 kg N/ha. It would b toci-uio lcallv advantageous
to apply ; at the iiglihtt rates with ,II 1i'e. Thu iv. yield; over N, 'ate ;
for all ittle t t.u; were not igtilff cantl v ditf, rttint. J12IAI 

25878 RAIIREZ, G. I08!. Efecto de li fertilzacit6n con nitr6geno v f6s
foro del frf ol comin ( IavroliisvulgarIs) i uno suelo de llpala.
(ff(-ct of ftortiliza!iion i'withi nttro(,ei attd phosphoris on cormon bean lit 

Upala soi ) . Agronoirfa Costarricense 8(1):69-73 Span. , Sum. Spat. ,
Engl,, 20 Refs., II lls. jUnidad d Suielos, linistt.rlo de Agricultura y 
(,anaderfa, San h,';, , Costa Rica] 

Phascols vuuIjai i_ . t rt i Iz ers. N. I'. G;rowth. Yields. Co.ta Rica. 

The effect of dt :erent do!,vs of N (0-200 kg/ha) and Fl (0-120 kg/hij) on the
growth if common lo,au was studied usitng a ) x 4 factorial design in Upala
soil (Costa Rica). lite N hilj a significant litneal o fc t at 0.01 , , whereas 
for I thue tl hct wa!, vil lcant and I ineal at 0. 10Z. The highest vield 
(13(1, kg/hi) wa. obtaln! wlith levels oh 2100 and I 20 kg N and P/iha, resp.,
representing itl 109' inuccase over the check ((5 . kg/ha). It wis concluded 
that fert i I ?it IiltI iv ote ot the Itmportant I actors for yield increase. 
lAS 

0',24
21663 RIVERA ;. , I.C., ; CHlAVE'S F. ¢ .A. Ilo,84. Ri,g, restringiho eti cinco 

cultivare; ule frfjol (Plasiolus vulgaris I.). (Restricted Irrigation in 
five bean cultivirs). Alauela, U'tiitcisidad di Costa Rica. Estaciun 
Lxper- ltti.til Pablo BaudrIt H. Bolle tn T6cnico 17(3): 1-6. Span.. Sum. 
Engl . , Span. , IS (Refs. 

Phaseolus viuL aris. (uiltivars. Ir tgat Ion. Yields. Yield coUmponents. Water 
requjirements. (ost.i Rica. 

Tile effect of r stricttd I rrigat ion on bean cv. PorrtI I lo Stnttco,

ICTA-Jutiaptn, Talamanca, ICA-Pliao, and Turr Ialba 4 
 was studied at the
 
Fablo Baudrit 11lor t n) exprl. st i-lon (Alajuela, Costa Rica) , using a
 
randomized completti block desig, 
 wi th 6 r ,pl Icat ions. Surface furrow
irrigation was supplied. The variation of the crop coefficient was 
determined. The total consumptlve use was 34. 17 cm and tile partial monthly
values of the ciop coefti cietit were successivelY 0.89, 0.90, and 0.57, with 
a global value of 0.78. Signif irantly different responses were found for 
dry wt. of 100 seeds at 76 and 90 days, flowering Z, and tio. of pods/plant. 
Production was statistically tile same for cv. ICA-Hijao, Talamanca, 
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Porrillo SintCtico, and ICTA-lutlapin, and tire yield of cv. Turrialba-4 was 
only lower to those of ICA-PIjao and ICTA-Jutlapfn. [AS-CIATi 

0)25 
24871 ROZ IL.LI I'NIOR, P. 1985. Resposta de cultivares ie feilJao 

(Phaseolls yuillaris I..) a -,lag.e e adubaca, fiosfataada . (Response of 
bean cult ivatt to li jt' and phosphate fertilization). Tese Doctor Sc. 
Vicosa-, r,Isr II , V'iive'rsldade Federal du Victr sa. h7p. Port., Sum. 
Port.,. 1 )1 et l I s. 

Piltseolu! yjflj,'',. (,oltIlvai . Agri(aultural lime. Fertiliz-ers. P. Yields. 
eie d , t1T.'orellit . I r,, i : . 

lic raspo ',c o , t c.I. ,-. to the com nattIon or I levels of I ming (0, 
4.84 , and .18 t dolmit i liT:.,-'ha) with I doses of I fertilizer (0, 60, 
and l.'a I 1 /'hi) wit!a ev.a;:atet i. Piiallquar,., irazil. Uv. Rio Ivaf, Carioca 
8( , BAI #,7, Ay;6, iaop.trdo 8I-1, ard ICTA 'la 'ia;lapa responded the best to 
t he t reatnmertit ; liti I,TI , t hev wefr ait:idertid enst t lye to toxic Al and 
tI, lde i - tIe "I':. Cv. ('arot;,a , Vag'r: Rayx; 180, Aroataa HO , and Rio Iguacu 
were t olt t . Iv. Ri Ilibagi , Rio Negro, ,io Ver'elio, Aet6-3, Negrito 
897, PicI 'i, ,and Ri' 17," were internedlata'. [A.; (extract)-C AT] 

25"311) .. 1'YIs 1.1)* I. Tle p lIoduct ion ot green bean i. . PIretoria , South 
Africa, Dlepaar r 'r ft Agricil tural I r; 'le ihnl' I I;;,rvIces. l.eaf let 
nta 64. Ve'e table l|o. no... I Irlen Beant Series io. I. Sp. F'ngl.a Se1 

l'lha;eolas vSlfrarIs., Snap II any. Production. CliIma t Ic requi relents. Soil 

rtquI rerent . i-et till ' r,. Flrat tog. 'I Iritig. land pr iparattIlal. Irrigation. 
Cult ivar; . Ilarve t ha.I 4rt't iatng. 1. %'nv. le Ia plattra.loio HIomoptera. 
Tet ranvcius t caI r Ills. Fi %;i1 . Ani1 0C1n1t | s curvIpes . Mvlabris oCulata. 

Il'.'ils t Iatal s. 1",.';iaopt ,ra . 'lia ta orichialcea. Acant hoscel ides 
.btectus.Fu sar i urn. (ao l'tt ot- I iIllieauth tilr. r'rsm cc phaseol I. 

1nsaa'ct e'altllaT. Ilt-a ,, a C ltltt l! .ivmptottatlogy. So~uth Africa. 

GleneIal I ha!o r att l 'T ioditernl t ;ope, tt, ot green laean product ion, with 
erphasi 1,0on !Iou11tI A! it , is pr ,si-ltod. Brief (11 14aSsioll!, ;ire presented on 
t'collora c il llpaort o1( v , produ t i oI ;I 1"rea, , II Imat Ic andl oi I t equ I reltlents 
Iert I I ;it eill , pla nt ilg t ima' alld ta tI-,, ced] treai tent , crop rotations, 
:;o11 prepa;raIt i01 and I llt ivatloa, chertcal w'eed control, irrigation, 
harvest Ing, mal t ingagind vialda, n,b iredescriptinn ol available bush 
ald I irlillg ha-all v.11 . i s a I so givern. The rIatt bean itsec t pests, 
d saI!ayes, ;011, othI er m11io! dls,)r(ers itc listed; a brief note otn symptoms 

atnd control tI In, lud d !or eia(h lilt. ICI A'I 1 

1. 7 
2494,' 'I FStA. A. 1. 10 1. Ilrought res stance Ill some 1)ean varIet ies 

(P1aseolus vafl~aric ) grown in 'ratnaoa. Morogoro, Tanzania, Un
i
versity 

or Dlr i's Salaam. 11;p. [tagl., I Refs., Illus. 

Paper presented at lla,anll ian Workshop, 2nd., Morogoro, Tanzania, 
1983. 

Phliaseo hIs v ,iI rt s. Call t iv.r . Reslstatv. l)rought . Selection. Water 

content . Wat er ,aiasolpt lo. Tlanzanlta. 

A pot expt . attder grehtollalse condi t ions was coducted with 5 bean var. 
from 'lallz~aiaa Iit tider to scocha Itor a rapia(and reliable drought 
resl st,'tc scrtenitng iretl d. Plant height , .11C, electrical conductivity, 
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and root:shoot rat io were mea;ured, and correlIat ins between tlesepar;aieters were cal culcat ed. t'ianL height was of little value for drought
re.iitfLance deterinat ionr, Uince It (fil not correlite with water retention'apilc it i os. Beall var. were I In itIc it 1 di fferent 1i tiei r water 
retiu tt i c iit t;; t hit (crite ioni hniTc t en it;.wlI to 1e relalited todrought rI-,I ;toicc,. ,A , 'ie liI ,t Iv negat iv, correlIatilon (r = -0.81) wasfound ibet wt'-, i';lit I ' elt t I illand I I itcI I ';l condulc tlvii y valUes . A poorcoric-at,1 '1, !,-ind lit-twitI! ImIII'O t :!,loot rat io ind water retenltion lind 

ioiitii t Ivtiitv (I -( . 0, Illt! -I0. 1 1i1, res;. ) , i ndic it tIn that whI IV 
1o rier ,-t; :1 ho i r I 1, t it ili ..; 

the 
tt- 1.11Tic ' .it CI Iucpt ciu , Ii i- m Il t lelnice ot

riwr, rime lilt ?-u i t ' is :cI Ir po ;,iT , cI I ii I i irgiti i'u diot iots. Bith 
wa'itur rv , tit i.,n nd1a , 1 t I I 1! cI 1 ' . ',:, ut r'r- 'n is p roved s cvic!;sfu' I
ii:11 tldI cat igi I llt ivilh I l i-t t,in tt Iut !fi Iugc-c ;-utiiie t; lilttercI I tile 

m,ith,,! iiih cI,d I,,. ft i-rr- d . [ AI
 

.Seel ;11,!;(, I+ 0 1) ., I . W.59+(1 h " W. (19t 04+ O( B tl i 1 0513] 

11,4h 05 56 ( 015 ,, Wc5'71h) 7 0 ) (571572 0578 01585 
I)',9 ( 5'19, 08 00) 1 t-,c0 00(11(O 007 06940115.1 077.7 07K. 07(0)+ f i£i1 0801 OIO 0804 

)O. Cult(lvati r, tcic, :t tact I Canto lI nd:c(ntrt, Ie rvarvestin g 

'2577 ACIOS-IA N. , M.A. I8I 3 . FI- .lic1in dV dI: , 'pot-a, (ei aplicac16n
de pj l;i(i It c Io t.o c-,I T'1rI tcv IccI-cc61i ur ci ( ii IT. - I l ltI a I u zit,; iile cI 
frf 1,I (_iH ev1 i, ia Ia01 ,.IIc i Iv;. t t i(f dIIS s ; cI appi cat iIn dates
of p tII t L is ;cc i t-iclica Ic c.li}, t i toi cintrol Inl Iun weed iii beits) .
(cllt I ("r ATIII.i 1 (I Pr ui!-r:i ( -- Jiu cit I,.o Cen t roar i i'aicO para v I Mejora

d'e uii iCl1- Al ismui-t it'tI .i ";jin., PIilmll, , 198'13. M lc tila. l'anama. 
,;] it:p . i<, - . [ n1 . .iii I mI est I go, I, it Agropec iar ia de P'anama , 

,' );ic I tI iitaI-I I I ILT :Ici , illA 

M., t ,. i,,t ' p 'iirti;l appl ic-r;t itn wvt-e eviIihiated under field condi
t(11;iit 1 I - I, cat ,- i, and 
 itind, icht iama) htr 


livan , I . ,i 1 ,, It.: - Ii -.A!- . Ilire were i, phly 


li- i ''rov ( 'i weed control In 
signti uecant (if fferences


( ' - rI1) ,0 i .,i; ,.a;pI 1 c,I dn tivs, bicitng supt ri or the app] icat ion at 20
 
da" !,. Ple a 1)1 , , olitlI l l 1I l slqulit ws, toxic for the crop. The

titi I I'-t , ,i0,, I-. i. .1, d'I.' 
 ifter gi-' r lat ioni, Is; recommen ed. [CIAT] 

. .C'' i t ., ;. . (8 ' iorntriil i rctc, herha sil;p; v iius'ia IIlachosa 
, Ii I l. (('1_. ._ .. v'li ,;u-tc I..); ha - doi, sisteni.; de labran za.((i t r.-I ,, ,'I.'' , ld u-l' i1 ig ht Ill li'arns cinder two t il Iiagt ;ysters).

1',J, I il '. . I, ' n I t-6, I'tIvirt/dlid de (Csta Pic,. 76p. Span. , Sum. 
pt; 11. , '-, 1,'1' . I l11! . 

ip.ll l_Pl ii ,It s ''Ii t i y.i I i 119, lielbitde' . lil :litm ta solin . Disease 
' lli It] . I'' , t - lt,,. Ilcd lipr lruitfon. (Cit " Pica. 

Ai,\ I,?.t . ',ii;'U,'il te-l in I t;ii 7a, i.;cti !tii , with bnu cv. Iorri] li1 70 toivailiiutei i i i it- i, v iI tieI t, himicao l i,'rttil if weedt; and wed Icllglt
(Ilia tejihr i - i'r -_ ) un .de i' i ge ', ;t rns (zcro ind cotventtIro a l)
The t ri-iltteiit. l fiiled w.rt I,1 ' - ivendiiethal Iln (I .00 + 0.75 kg/it),
betll,i itoi +. f ilaii 'f -b.t v I *l ; c 4 )c. 501:,/ii) , and litraquat (0i.50 kg/hha),
and thcli, nllI 1i, it f i ,I t, itf teir, r -I 1'1, -10, aind 45 days after planting. 
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Tire t Illage system used and tie appl ication or nut of the fungicide did not 
influence bean yields. However, a poit ive response ItI yields and grain 
production was obtained with chemical weed control, outitylelding tie check 
by over 50%. The highest control of web blight w;is obtamlld when benomyl 
was applied it the zero tillage svster;. JAS (extart)--CIA''] 

()bi (0 
225 7, AP AYA V. , R. I '8h. P, raqu,,t como devcit IdeI Itlaje para ade-

I lltar I I ait co (.iht Ic fi I] -ori ( Ptilaa!, 'U -: volar is). (Paraiq a t as a 
lo1 llagv lsiccant to liosteli tie al".'est of i'.im i henl |I). Ili Reuini~n 
Anital del rtlrgram;j (olo e rIativ i) C ne t to;,ra'ri ita11 par t i 'il oMtt;iult o de 
Coltivct Alientt l(io!;, 29a. , lallilllhJ , 1 111,. Memoj i;. tla itna. v.2. 9p. 
Spatn. , Su,. Frigi , , Spill. , 8 RVeISi. , I I lUs. I t;WI.'ii 6 I-slt' mi tal Fablo 
Haudrit Mo reno, Apirtl, 181 1., Al,t; l;i , Cost,, Vica 

PhasiollS; a s,tis. l [ trhip. (UI t ivIll . 'iells. ('o01'i:;2i . CoSti Rica. 

The c' I ect 0I pia ;It(ia1, t ( Ii'{ a . I. a!, ;i Iill lp'e d s I ''ia t ill bu:is; wa s 
evallihted appl i'! it I'l', 'I ' ,(t( i'h l , l I ifIt e t ilites (2:-s/i- days 
after ! 1,i'' Ing) i, ;! I , t 'ol,htl , iinl Ini Alal il'.] , Cosita iil a. 'Vle var. 
evvl'l'tlj W,le Diaz'l I8 ina (Cali ) andd M cl, i0-" (Alitiela). Il (Call 
thi, best tr,,trirnt was th,, do ,e Mh ,400 j1.;,, when, i ~iol,,pIiniitirlty 
reaiclhed 8. ' ,' . Iu Al a tela I the ri we riv rma, I I-i t Ion Ii; iI ci d aitd in 

iLd i W'v ' , pa;tl ailqlla t w;io; app Ied letVI iien i] - Ii ,'sa ilt r t lower tig 
1(o p logicalIvsl ,tui~rty)tv . hI('VeVr , Whlilite li'sicc ant sprayedwas 

_9 days aft, r I Iower Inig ( )2, ph :iY'iolIo 1-1 I n iatlI it ) , tl e I Id I it'herwas i 

(i '11) g ,/h;Im ti lie wtt, p, ~t I)e h s t ,lose
tIhai; teatmli t ,; t roii . Ior 
Mex c ' 10-IP w as 31 0 g, ( Ii2 I /Ia). Il 

05 il 
23209 BASCIR I. , G. I 98. (osecha dlI 1)toto. (Beai larvest Ing) . In 

Curso Nac I onal d Ftrejles, Io., Talc;,, ('i Ici', 19813. it'aai os presenta
dos. Sant iago, i gani ac li de I l;!; Nialiiles 'nidl; para ];i Agricultura y 
lit Al limeitaci6n. 1p. 22-128. , ., Illu:;. 

lhaseous vularls. Harvesting. Timing. 'Ilieshin. Agrictiltural equipment. 
eclial'ation. Chle. 

The imattalli b-;,i h i tg Is I r'st.Ietil method bii fly e lteild , ,aid the tlanual and 
semimechanilcal systelms used to threslh beaillri exp 1 

mlned. A practical 
field day was coniducted to determinit, tue optlimumi harvest t i.,', cal ibrate 
the tlt esh1tg machine , and select bean graii;. ICIA] 

0532
 
23202 tnAF"IT 8. ., G. 1983. Sittibras y aslect os generales en lia producclim
 

tie 
 poroto. (Illeitn plait lng anud geneiral production aspect,,;). In Curso 
':qcional tie Fijoles, Io., Talca, (:i IlI, 183. 'rrabajos prese tados. 
Sai.,iagit, Organ ml;i;, n de liat; Naciones UtnIda!, para la Apricultura v Ia 
Alltmettaciin. pp.l19-32. Spat., Illus. 

Pha.eolus vyjljars. Iroiittio. Planting. Spacing. fatid prp.irat lon. Seed 
elaracters. cermituatflu. Clil Ie. 

(;eneral aspects; iii ';)etl ptluctiln Ill (hile a elt presented, with illiatis Oil 
planting. ' th P i i(, I tactt,rs , a feCt ip b nn y'ieldi s Itclude diseat;es and 
pests, fertil.',atio, weed&;, irrlgatlo, and hiurv,'t;t Itip. Regaiding bean 
planting, overalI ;;pects on platint lg date, v l';r. , soil pri parati on, 

ielt ie1tI,,plant Ig sts et, aio (fetisi ty , and seed qua lit Y are d Iscussed. Daltl 
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on growth habit, vegetative cycle, interrow spacing, and seed rates are
 
given for 22 bean var. commonly grown in the country. The practical side 
of these topics is presented, Indicating how the demonstration plots were 
established, the var. planted and their spacings, calculations of the no. 
of seeds/ha, calibration of the planter, and criteria used to evaluate 
plant emergence (seedling health, stand estimation, and actual plant 
density). [CIAT] 

0533 
24894 BUR; WIN, W.A. 1969. A spacing ant fertilizer trial with Mexico 142 

beans. Ketiva Sisal Board Bulletin 60:22-23. Engl., Sum. Engl., Illus. 

Phaseolus vulgaris. Planting. Spacing. Fertilizers. N. Kenya. 

Results of a trial in which plant density was doubled with compensation for 
nutrient demand showed no significant ditferences between treatments, 
Indicating that boti higher plant density (spacing 10 x 30 cm) avd the use 
of fertilizers (100 kg 1 100 kg N) could Increase the yield and 
profitability of Mexico 142 beans on the Thika (Kenya) red loam soils. [AS] 

0534 
24986 CALDERON F., E. 1980. Estudio de los efectos fitot6xicos del her

bicida alachlor en I jol (Phaseolus vulgaris L.). (Phytotoxic effects 
of the herbicide alachlor in beans). Tesis Mag.Sc. Nuevo l.e6n, MCxico, 
Instituto ?eCnol6gico y dr' Estudios Superiores de Monterrey. 88p. Span., 
Sum. Span., 48 Refs., Illus. 

Phaseolus vulgarls. Herbicides. Toxicity. Mexico. 

Expt. were carried out In the greenhouse and In the microtechnique lab. of 
the Instituto Tecnol6gico y de Estudios Superiores de Monterrey (Nuevo
Le6n, Mexico) to determine the toxic effect of the herbicide alachlor In 
beans, using doses ot -8 kg a.t./ha, and the effects on the external and 
microscopic anatomy ol the bean stem. It was observed that commercial 
doses (1-2 kg/ha) reduced growth slightly b,,t did not induce any other 
phytoroxitc symptom. When applying high doses, twice that commercially 
recommended (3-4 kgiha), a phytotoxic response is Induced, consisting in a 
severe deczease in growth, leaf chlorosis, necrosis of leaf apexes, and 
abnormal development (wrinkling) of the leaf blade. As to histological 
development, it was observed that alachlor reduced the development of stem 
cells affecting cell differentiation as well as growth. The general
disorganization in the cambial zone was very notable especially at high 
doses (4 and 5 kg/ha) presenting disorder In the rows of cells undergoing
division. flisturbance was also observed in the differentiation of the 
vascular tissue, and the xylem showed smaller and less lignified vessels. 
[AS (extract)-ClAT[
 

0535 
24645 CAI: RMAN, A. 1976. Essal dr! densite de semis sur le haricot nain 

Saxa. (Seed density trial In Saxa bush bean). Rubona, Institut des 
Scienres Agronomiques du Rwanda. Note Technique no.8. 7p . Fr. 

Phasco lus vi.garts. Spacing. llantlng. Yields. Rwanda. 

The possiility vi Increasing the vieldus of bush bean var. Saxa was studied 
at Rubona Station, Ruauda, it 1976, by using different plant spacings. Six 
treatments were used tn a randomized blocu design with 5 replications. The 
statistical analys.,is did not Indicate dit ferences between the planting 
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spacings evaluated. Spacings of 40 x 20 cm, at a rate of 2 seeds/hill, and 
continuous lines at 40 cm, when using planters, were considered adequate. 
[CIATI
 

0536. 
24424 CARRERA B., V. 1(84. Principios de control de malezas en el culti

vo de frejol. (Principle!; (If weed ci'nttol in beans). In Curso sobre el 
cultivo d trelo l Sditido Ila metodologfa Aprender Itac lendo, 1o., 
Pimarpl ro, Ectidor , 1984. Conferencias. Quito, lustituto Naclonal de 
Invest IgacIones Ag i;icutris. Programa de legumlnosas de la Estac16n 
Experlmentai Santa Caltrlima. pp. 19-23. Span. [Estacl6n Experimental 
Santa Catalina, I lis . Nac lona 1 de Invest Igac lones Agropecuarlas, 
Apart ado 340, Qt it ,, "ti;idor 

Phltaseolus vulgat is. ueidng. Ecuador. 

The prinIcI pIes t Wt''l cooitrol In beans are discussed; a general explana
tion o th :IvatIIl, ti tltural, mechanical , and chetllncal methods is 
inclided. [ IAT 

0537 
21762 DE 1A,.IN0N 'II'RE, Y. 1982. Nouveaux materiels de r6colte des fruits 

1
6et tics gume. (New harvesters of ruits and legumes). Bulletin 

Technique d' Informrat lon (France) no. 367-36F: 197-198. Vt. , I llus. fCentre 
Nat Ional IIt hachinite Agrtcole, du Genie Rural des Faux et des Forest, 
Alt-tn-Prvi;ce, France! 

5PIsa0 lits v 1 L Ls . MechaniZst b01. Harvest lttg. . '.rlcultutil equipment. 

Spec laI1 
; id harveZters tor dIverse commod It ies such a, fruits and legumes 

In Frattc are brieflv decribed. For French heans, huge 5-row mechanical 
harvesters (apptox. 15 t/ha) with a transversal bar are currently used; 
th,L'e rMachi is ha'V storage places for pods. They only harvestt snap beans 
of tpe "m;tage-tout d'industrle" but proam);ing results have been obtained 
with fin, ,napi leans. [CIAT] 

0538 
24850 EDIF, t.T.; I ;;It)CIO, I..K. 1979. Response of indeterminate dry 

beans toa trellis height. Malawi Jo.urnal of Science 3:24-29. Fngl., Sum. 
Fngl., 3 Refs. 

I'liaseolus vuI garcI. lndeter i te cultivars. Trellises. Yields. Yield 
Comlponents., M-alawi , 

Field ept . were conducted at Bunda College of Agriculture (Lilongwe,
Malawl) to det Ar11te the effect of staking or trellis height on bean seed 
Vield and qua l it y over 2 seasons. The treatments were control and trellis 
lheIghts at i.,, 1.0, 1.5, 2.0, and 2.5 in tal . Jute twines, tied to 2 
horl.i.ont,,] bmilboo poles, forme, the trellis along which vines were trained. 
S'eed yields, pooled over 2 yr, were 482, 1884, 2338, and 2250 kg/ha for the 
-ittrcl, 1.1-, I.5-, antd 2.0-m-tall trellises, reap. The no. of pods/plant 

a Iso tncreaied ,ttgnl ficiantly with trellis lieight and the correlation 
coot I Ic ient bet weten seed yielid and no, of pods/plant and seed yield and 
stiT: Ih wiet I = 1.89) and r = 0.835, resp. [AS] 
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iRespult;e (If 
lingwe, Inivt! 
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ijt v (if MoIawlf 

to oveiseeding 
bunda Co Ilege 

and 
of 

A cI.tcultir, . tE, .. t I , i !;h11 t itt . ...8-159 l. gl. , Sku . llI z . , 7 

ilti'l(.l I *f;. 

1hl: it~l, lw I.,zi .s pi . gv, . iii II . T lmuid . Yie ld.'. rYi e d 

.
'Ih o v! I ,I , "iI p, t , d 1 lv1iI .WII 11 th1 illilfl ig '1( Li Vi, I ii (if 

pmZ,; I ;tud led i t t ve rini(I,.tri ,w. , _tl,; %(I v. 2 1).iit Il( 196 wi t l 

N,ei i II t II' l l ' oI I(, i "t I A. i u,lerv 0 ti inllICoIit le; till.li
t.,l ,Iatl~ ,t p ,,t-im,. W.er, thIJ lt d (i) 1 i 0 ) ? w . 1,rlore o~r (c) 

t I .',h'.. I. i t V . . I ':; ,I I I1 i i, iit, illI' uL C Iit l a( ,nu . I I I gI , 'I 
:-p: '' l i I l I ., i,, !ll:d , iill c'I .vlit 1 I I1j,.11 /dv'lalI a't1 i' I,.'., 1,!, l ,I i't w ith ' 1 ~k tolig the(ill th inn ng~'. 

t t t im .II I v'l t r ('I't ! ! - ' (,lt til 1li v V I d lt tii o t Vvfe1I U 

f it v . litt, 1 1( t 1.1 P . t l c I.t .it I .Il) /ti. Io, l[)iIing the 
l:u I ,ti it, ; 1 ,i 1id /1I 11"t I it( t !;vcd I'v I d.. (oIrrI til 

lit, , t lt it I t cil i,., 1 i'dl the 1, i ,a I v (II d in, i r r of fi I fll 
pao / . 1i; t-t-iI,l I Ir ! .r'.g', tr -1,lli. ]e i 'Id. IIe w no 
! el>+i ti %,4,,1i 1t , 1:;,111 i t I.,' ill (;1t (1,)1, and (< , blt W',,' -re 

S'4it F iS i .l iil, . .t YI ILN, 1 I. )Y. 1t1 tct0 f aII , AiY: t, . 

I','lil l Ihl j3 . ; . di' .; 't'li i , I\fr . I 7 le fcn 
a 1 , 11 ,I'I W tAt lilt it tl~l it -]d C l ltv l , !jij. 'rl i a f rettva I s 

l.ltt!l):lh ]-.1 ito t,0.l; . l)t'.it 
dt801+, lu') .

' i l I iec- 1I. r'rl 11...11 l 10 vd.1 1 T l' I'(cl'lII it u ta, . i I ;ii Iu ,f (irvd It'ied o ft t I 'it '+ I, lit ot llIia I't -mI(lt t'¢ -li:l d iN i il.e 
Il I :l -1 ,.t Il (II , '; . i',v8i-. .,i 1) a i tie li I iii tf;.( C I he71 ) 

,l r i i I vi1 1 I 

f1,,la HitfL c1 t 1 ;' t Ivl . . :tli (t ' it id~ i 1.,'1 I;I 'r, I ill.l,)a+t .1o, an 3 1 ! l ,l; a tvIi rtptil wit -)I t + inves It , ii. h t , it :l7a till toir ofe s ;IItci 1.1( t I e re
Plan(|t e rl' , l '11 I ti l,, ! r I l'' i d 1 ' I i vI; 3 2 1 I 563 ;i (];1)e s, %.i. I-!( I e, illtv. i r ru%1 ill i lt r ,, t ct .r w I )e ,.it i t it ,lc; ( '. l a e at7/I) 
4(1 . 87 l,wll) 1 dt'.-.( I 'l ( I~ we I c+,. ;at. t r i -d( Ilt Lll7( Vi ittil , L Wi CVl, pIer 1a)t.; l l 

In ti r ll t .. l th ' 14'i ! ( ,' i-I V 1 i 7 e retiv, i .. r'l, 1 ' Tt 'l+ ,tl I- . b.~ and. 3 .r sp 
(]Il ), n l t lli l;ltI ': p~ld+. (ph l a mi(" ,] t .' , rzt ;11. " i -lV (, illli " ILII .+ilt!' lter , 

oflu er l l at fill' .o DI l ilt lollr IIi1 11tt.'. I I,(l. IL' e h~ il 1t.' b 'TVCRTll du iil~wher(efl 

/,(.87 " wVO d~!'; ;i,re r I ( Uw )UV IA lt:l)i SU vllpIx r e dCiOI,IiI C 01 ie 

1 14 3 1:P A ~LtI'S , ItI. I. N; 1i'I.!;)N , WI. .; :;'I AI I; , ,I. V.AN 1982. C'tmjbined u,, of al 

si-~lect lVe ht~rhk Ide indh !,.,)d t, d ('Ol]<(CotlraItt. Sot-th Africanll ,!v/trlal of 

.1 1e~e tI ) 1 , 4, :l I ~., P)c I.)Ilu.,l v. 
I lta Il, 1'.(! +hox i / , I P ; b t rr tO) , u Ith ,ItM 

7 8( / . (I 1 . t ll)e aIl y U Iqta 
Lttc rnma r it i ,'- r i I aI 

I'lha'co.I) P uls , trt .i l. 1-,,r l fc!, . P]I ;ilnt a ,''illt 1LI(ll . I cav'' s . ~otIth Af r Ica. 

Tlhe c~IlIe( t ill I'(- I[pit 660 ;(,;i w).e - t] t oncteilt ritt I, In Ie af L l 2r t ) Lo1 of 
2 e thII,,l IIhho1 ) 1,1, v.I,y l i t i d , 11.1 d c) le ( w I hI C bean-,"-m -+4- tt. ( I , l;1,Ie in 

andi Wl)4"I t d . i ab o v~t 'ereI+:.I! inlve, t 1r"t,I AlI t,1ec'M~t hI(cllu t f rald I ac L i L5 



takeLn up fly thi ftd beatn lvo', ,, wit ;,'pl led il ; I:.ii'tio L ith i tht t 
seaiweed conttetit rate v 't .1). lit) w Idi Ia waVII,IWi - tI '1Ihi, C i L L iit s 
dl,;trIIm t 'l thrulg :, it the 1),ti t . 'i. ' iI . I'TIi. Wf- 11,h. t. d 
i'ICCt t l . II tc- I : 10 ) illidit - , I+t eaI ts .L Il aLIItijVt lI:L.. - ll tiL.1i ', 'IrI, 


he;atit; tlla tie I : 1,1)(1 i-, !wt iI , A vi, i zi[ t I 'Iwet, n .'' iihd stw d
 

ell' t.tc t (-ttt1 v K I ' 

t le ill, 11 i 'i I t. W.,l t oll ,\ t' t .'li : l .

I ol: ei I !; t d 1: ;It Iv!, I I I ' 1 he t; I'. II 'Ct CIin V it tV l 

ll -I I ItIt, ' I 1 l + ilI ti . odIq i . oulrt i ll ,1 I' w ith1 
t ili. :,tV;,Wt- d~ C l~t('lI;*, t C . I ''l] 

(154.' 

0 6U tIENNIN F , S.A.: ,1! 'i , I.W.; iE.\I)iSF\I(Ill S. K. 1'l 4. litteIf 'retiv, 
aro ) (tl Ius yul., bIfelardg a. I', Ill-n C ru,, -_I II),th;ll t, VI is), 

and black tihad, Ii t . Sclent, 3) tig S, i tiU) I'tc..,d si,? 1 . 
1:1"i . , Sum. ErIgI ., I I , I l l I'ttiv, . ot (l I i I c I a, 1,'v I s, CA 

)5h116, 1SAI 

Pha +scoIltsVil.'l v . I ed i i des. SA. 

Ihlit i li tt. fIe rei I- !,, --t % , i 1t"IV llt'tll . Kt d Ki ittt'I 1 , t aInin nIIiinjjll'", il 
hil l1, , 1o;I -CI s- itl 1i w, ! r'-'tliti it 1 I't'lav nin;t !,Ia I tielv. 'pt . 1. 1t i I itI,
 

re'p I celmuii t ,i r i v,: (-x:p .)1 wa,!; il!, I- rfI rr:ed t.- thlt c t v,+t''l . Ill
I -x.:ilm ille 
.
 

fillt e r |r q t , ;ill,! fill I ;it puc i I i ' .!I.,:! i lil l s p , (' I f i t' f ill , 1 1 t 1 t'l'. 111 t h v
 

t,, ight, itc t iIe . i' ry wtI. ,t beis, S. ntjj-i', l p. i 'rI-nd.i i.. , 
I th1 t1 :1 eo: tLI::t't it . a I*Y:t. 1(h;,li, germi ,,tO'd irl i t tlai; t itle' %,-tiI,d 
; I, t ic ~ .1111 'lla ill llt-i , - Vi~t;l M id , l iI'llillt'Otllt I -11uCIt i (11:1 W,.i d ht 1 1111 , 


ldry wt. Ill i M11, t 1 1 1I,;n ll 1),1 it:4-11ll ,O , ;JIwiV lvli .0 t1 thilill til I [vfl'
 

Ie~t ' t + .IC Ill''+t I' t i" F . i ld l liI. ilu cru+' iltlidt'+ . LL ITI., i i l 

oivr l! It I li,,t t I1 I 11 ill tIhv I I.tI I ,a I ii I t , , ('it I i I 1, 1*11i at F:,)A ) i11 Wit I, th
 
[t il ]m .!!I ll-tl t 0< ;' 1 ,t} ll lh' I., I 11 'I )l , , dt,r un s t ralt vd
t WO. I ' 1111lit tc ph 

I hi[ t t I Il I IT I AVI I! l!i lt { '. ' Ill
luI ill t 1 11 1 111 .11 f !l-t O t; Wori t'i , I l!l111 ) , 

tr:II iI--t, v beenc niedt I t i t ire ,d-:( Ii . rI i-Cjt. I ) hlve not I IIlviI t 
+: I ittv I I' t t II i t I'/ 1 11 , i t I-. T 7. 

(154 3
 
'5P',.' !UIi ;' ii.; ., .R. ; SIIsVA, .;.I . DA; VI EI'RA* (' . ; CthONll , A.. . 1 I(84.
 

F i II d l I 1 , 11 1 d/ it I I l, v' it I1 i 1;I cu I I u 1 .1 tic.. it, iit o. it I I, n1 I u 1.1ito 
( t Ialu ; % t u l iiI : 1 . I. 1:1 1 1 i nc 1 1'(' Il,.l I, I e,W ;lI ICh111-,r ;111d 

[IL Il~ ! i 11 t~lijlll ; . I-tV 15;+i t VI' 1 ( C ;'t, I : . 11 "'-.'(,. . I I !! t ,' SUIT. l",I t . , 
I n ., I " Re, s I.,l]u . I il, lt.. I:, in-u v ;;ani i Vo' -lct ;!, flln \1.luit. .,id 

s2t I~t i , 1. 1 ._ Ah_. 2 y; I- ,yd i I;,h ,. it , II . I, t I d+i v i,,. it , i h, 

'l2 + l p'lll~ ' '; { : tOl~it ll ' l I , I I d - . ' i, , . I v Y I I t 11 t I I I i' ; ., t~ 

I ~lit p e I ,rr .TCV ,': t Il ,l h C a , ,, .i 'l t ) ti ll , I I.l ,t11 , i ' ,I w , il l , h 
'1, JI ,d v : !I l' , It lI + I + it1:+1 , , 1',,1:'| ! , )u l i I} )+. "t ..111il ' ti Ii ll' 
, ! ! , tt : '4 'I i , l t t + ' it ', '^' -t t] . :1 ,, }1 I 1 .,1 t, I ' , , I h - I i 1 -,ll I1iv l't 

it'~~ ~~ :. ~ .l'l ~~T It~:l ll hl,I(!.;l L, 'll 1% ctdi+t 1 11t ft 

,l t' l ',;l~ .' 'l tl t i ll,! " It ! 'I I I' I 'li I It[ 1 ' . I! Ii ! ct' I .,t I!. I.' 1 
+

', *h ll i ' lt ' , , tI'!;,'" .. I~ 11i''I t ., I 1.,! 1- ,' l l , th . fil'- t,, awv v ii; 
d; ::i ,t d I, ,! I, I Ic ,t t I ,. t i, ~ tII, th1. " ic Id -' . ,l/ii, h lt I tit- d 

' ~
i ill )l tl' ( I! , I * x1; ,m dt '.'It I, tl i I i{; l , 'l, i,,, n :' p 11% t , I I':': I.o
 

Pe lr1, 1 1d . I I - ] , hw'l( p l I f 1 1% I It , it" no I, I I , +!t thI, :! tilt' I, I t ! 

'i it he I , I,l . S/};
 



:'5340 FUENTES P.. I. R.; II.VA, I.F. )A; \'IEI RA, C.; C'ONIi', A. P. 198 .TO I traic Ia de u lut I 'a rv.s de I Iijoo (Ylh el, 1ou1 E i l, I.. Ivu11-1 aos 

l rbicid vn. la(tllor ' I lwiron. i"II',t. rl N S cuIlta :l Il I'v ip I' le tit 
h'rb clcdu). a a I.;hlor in.d lin ;ro()., 1:1i-(It Cores't,. it d . IL., 
Sum . Po rt.,ll Flig I.. I it I ., I I I I de iP rodn cI 161 I. iit I. ait;idad 
VA , itI,t I l i v,iv Aust ;l de (Ai l",, ( l l g6;, Vald ivt I,hi ] 

(1., Ioli.i 'dI I , cK l..,lr_ 
 l t v (l Il' ig. I I d- To It't., N- I ,tt ctr 

Ali chl ,i ;iid I iiI tit' aiil d i ;II vii.t k, oseii - -I in v i5,'ontrotl wvutd!, to,ir:o,l h'*;l;m . (R ictol,.1it]r)l4, Nt 'jI to t7 C ill+{ocaI (,(,!;t;i 

P I ( i;Iil 0 lid '( i ll lldo i )I ai l I t hli lt' . A;1 111 'II dIt vd tti .I ,tnI itt, ill all Vill., hilt v i I!~to 8, ji anld ( f ., pI (t t , I v'~the I 'ti i t I f 'c ttodl. 
Ni Itt 81, W.., 1: 1letI!{t< roll , I I 11q vr d1vt I ililt thollgil;Il ot vaIl. stlit.t 

t I'll)Jtill Y'I(,Ithl l' t I gle,F e i tll l ]es (e v iFt('lnt. ',o) fI,[tel'ci nn{l
 
betwi-Il tillt Wa lcohelhic~d., lI,' icii.d.[Ploitl 1:1, c~ditiV,All, t ;iacts;] 

.15"108 1C1.1. ; I A.S , I. !'AL'ITA , I. , I1. I 111 deLtlI I? ;' 
" . 

1ll-Ic i I ~ 
de' ! Imb 'a uii ('Ut ,'Irvri de f o I (I'hcU;ech vt l i _') • ( Ililtlu i-t, I, ft r I u 
1) Il1 tIlll,dillttv ill1 c.11 cu It i'Ir ') ( | l- .1 "6(CIII ('C l I;I Agi It tlt i';I.1[' 'I ' 

Ill,rti I i ll . Ia ,; , ( , I('(i'a) ; v Ii". I 1 1')-67. pipl i . I;I l tpll , I'iI . 
1 O ReI!,. t',, jtCi I I,,.peIrI,,i Il de raw ; F1 Tor - , Mini:;I ,rII de 1;IA g r i -i Itt r;I, I,iI b l , I lll+it 

_Pqhi~ 'l_ v')I : _: Cultivial,,. I an t11117. Th1 i lg . Y I'i~: ,g'Ced ch. t rI,. 
(clil'a . 

.A triol ', c~ 'tU 1,+ 1t I 'l., ' t I, ;ilt (IllI;( ,1 'I llI~ll t-, i o Habanal, [u!)l) 
i


,l ilIlig tit [t, .'-8 ('l€I t d - ITl!it,-t't , bv';t 1) ilt[ i l 1i 1 Vt;lI o t It (litt I.,1- 7 Jt ;jpl 

V ;iI'. ifI I 'Pi1 w B iTl Ii I I Ifilt RL-1 ., ;111(III'%, K I l (I. hO IIitt "'. M- I 1+ 
(CC-!- 9)it hcre' W',: I", VaIi . 1, 1allt 1i g d; t(e | l'lta t ioll. J"t',tl i/i''ItS 

Ithat t it,,1w." t a v . i't.Id i.'pv t1 ,ai II d W It ,L ilt IT t. flm1 0. t~h )
l , 

Y I vId!,.,I I.7, l1 1 . I. tl ( I.6 . IL. :), an~d t/h)li Wtl' bt
I I.it, ().1 )t i 114-d o tr 
the pli1uant !1upt . , No v. , 11, . , F'--h. , ,Nar'h , Jani. , Al 1) , anid .;iv,Inlgs I, 
rv'i) . I Ahow*ed lil1cmtt ;imlolt hti;r, v+gSritl I'rin %,;in. iivn!. ip, dtifferent', 

!,itt t hey dud geg 'r. it ,;Ii. IAS;1
ou I ..4-']1 t heI 

21.661 
 1N S T: 'i1 1 1 ; SC I I N( IS l IO ' S DIRI)' It',M:N 197/t°. ti.,.st ;it;; (It), . 
,tll\, v!}, I t, r'~tl ,v d v' ha 1ri(cot vo Ilibt,I+.!,I 'til ave,iiltIf ; rIIt allx " 
t I It e 11lI g,'v d('!; va rI I-tI', , ;iltI ti sa, ; t lit e llr;|gt . ( kems lI t s; o f t W",

' co pIl1 .1 ', ive VI oit Ii tI'Iit I w it th 2 itIli!) bealls, ort.1 wi th s Ial,'.!; all'! tlit,!i lig 1 

othIW l itt It :,t4 t'",) Htllilllj . Hi-su I t a t! d ' I s s;it; I" . i. I itp,. FI*.
 

_Pj,';+*Ij ki_!. CIt~~t[+
! L itI ,( . ulttv r; St;+Il ; Yivld,. kw'lttlda. 

l]w(, c'+mll radt ivv' t.;1 ,t 1 edI f'l W"' tI t11 ''lit ;l i11 1 l i , Coj';ll at tliltc I, , 

pi+tl- t ii~l :.ll . !t rin i 1''+7,'+;4 .l * 1 tI,-1;iIll ( LITin'i.Sta +' I I ) 10! t I 1 iv- ', it v 
I thI t r. +'! w It1 ,, ,1 t it 1! i1 sp ,t ,+',d wtd i .,I) it,Itionl++,r.- 1,,, 

t . r IVlI I f rw I t li, i; -'.'I 1,1 Irt( il ;It "d1,%' +! 

, 


1+ Id I i t lI t l I. !"."td ;s s i t c: . Iit 
I i ] ( w'i t.'I,
tilt I! f t t , It .:I 'I, ( I LI.ck v ,iii'.1I ]Il W ;I [n I I l I itl ( 1 :- o . ( I, 

;Ildt](
A rilI o1,t + a i; c'h,'' I, I . )'L v ri i dIliv, viII t,-. 11l t110 Ild trI'; 
(WI thI ; . ; iIh, I lt' t t vair. 5 ; I I ha~d ait;IkI-sI,I.}\I % %mar (I Oli 0~ v.ii I'il.;O'}ll,;e 

;)om]l~e t, r~ te lIt, u ;,- , t ;t !4 tIllreasetd %itvld. I,v I:+ / q' tl ''
 



0547 
24958 JAKOBSEN, 1i. 1980. .ean product ion. Mbeya, Tanzania, Uyole 

Agricultural Centre. Working paper HWP 4/80. op. Eng . 

Paper presented at the Research Extens lon Seminar, Mheya Region, 1980. 

Phaseolus vulgaris. Plant tig. Timing. ('Ol letot richum IIndemuthimium. 
Isarlopsls rseola. 1Iroyrces phalcdol I FIrlie pjwheolL l,otatfonal crops.
Seed production. CultI vir!. Yield:s. 'I'-u;zay'a. 

Ceneral aspects oi lilnt ing t ime,, dllte s.,, cv. , crp rot tlo ;, anu1dmeed 
production tof nl' bean tv. in .',vv, rcg Ioti of Tlntl il itreprI,:ented.
Bells shou1 he planted nlo lat, ri th nllMatlh I I. 41nd11r c cityt f Mbey , 
March 20 in hc:t, and !!yv 10 in th1,,"Iukp,.'u- itlulm aIl . andtll tze 
should he planted a.s tarlv ii pt,!boIl oin the ;ame date. Comollinll diseases 
In the reg I oil iic Iude t ho cmlouse.,l 1 

by ColItetot richntm I Indeliutlilanuts, 
IsarIopsl s Lrj sto Ia, t'romyc e . iiend i tus, lnld El soe plhaseol 1. 
Suggest ionts f i ttie flltr ] o1 I C. I literanithi i;IIIn are given. T3 and 
Ka alati [1m1 h-vl t' vlc [I eI Ice! L. d lor C'lmmvi la I produ t 1 it; (i t s t ailid1tng 
tisterl;I I sclectIo I yie1d p-Itentlalwi%: Ift 'et 110 kg/ha in the Southern 
Highlands call be exsfcted. lfVnS-m-Li;e lind 1ILe;ns-potlttoes lire Suitable 
crop rotation p t ter, t,leh region. 'lIe wav seeds ol the rele;li!ed cv. 
I3 and Kabanhi'4 could bi liilli'tiplid and distributed is discusised. 
CI AT 

2 .11 1 IAKII 1C:.N,HI. I17f). tl',listlidy, Slii.1lwsinpl 1I/4 . Mbule '1'a 1zaiitv T i 
I'yole Ag9 T ulturit 1 Cent re . Refe++llCth Itpcl I i. 1 1. . ;p. Engi . . Siln. lngl. 

Phal"sev vL_IL rfs. .1'it1 ionl.i];.nt 'i11 ing. 1t11 I +Ct WeedI ing.lus I ,d I~g o pIug .
 
TCert i 11zt'It, . lh~mop te rt'/. II . t t ( {Ill I I' I, CI] I t iva/I ' . 'I lll:w !;I.
 

A lfI ot sotrvt+y, Off I)eiitl4 W,';! ( i II ed ,lilt i ji SklTir''wlii 'a, Ta'nzan idj, h i Nov . 

1974 to deteimt; icn pl;,wt Ing t ioo, 'eth M... use c'apItltit nput, 


prodil't ion cotl,t-ilit!;. Pe!,t', 


mn It iind 

s I-t :'unLl I" 1'IlliSe ,'T''-it losses, and white
 
and Yellow.' wlre liti( most I N I'
cv. he liulll Iil',i ;t of the iI good taste, h gh

yields, good ices, tiasine , ... .
market mid to o P' ifIlt ,; stress the need
 
of int 'oduc fg + 1pi 0 firm f-('I ion 1 t'o" lit'! together i ihI I mp roved f lop

htusbilndry mind pots:'iblv imgllt('-td pill(' ,%v. ;P, ;.tl ;it V ItVU
te to' thle ]oCnl
 

mixtures. [A'] 

2 'I1 I MELN 1: . .; CAVARI IA '., V.I.. l198/,. I'So(1e herbicidas en maz 
V siu ef icto residual 0iar eci I fii'jol en i cmlhli'as posteriores. 
(lie hlcidte use it] n li't alIt their re';1 dual v It e in lltsubsequent bean 
plantings). AlaJuc-la, nl'ivers.id de Costo Pica. Estaliltin Experimental
F'b[O IBauldrit 11. Boletfin 1tcnli~o 17S 5 ;(. !pain., Stim. Engl. Span. , 
11 Refs.. Ills. 

/c;_ Cr ps). 
Cost a Ri ca. 
Phase lns vu +r[__lt . _ it \'i,. Rela' tedllil,. ierbicides. Yields. 

An expt . ndufc'tlll di ni . di (t r('-t sO Ih;(I tl i 'at- o lilodrit e pltI . 
station (Al IajueiIhl Co to tvi 1lt11 t le' t'Ife lt. IIP Ill) Of I her icides
 
(atrazine. alachlior, anlld t liil./ib. iu'rh) I lIOine 
 ;Irid In IlIxt irvt; fur weed 
Cliltrol in mli;e, aind to obls rve ti i' t' fect oi 1liiilliI p lanted alter thetaIllze 1014-1erly, period. IHerbicide!; '+,'erva~pl1-d it'mal;le plant Ing t rie; 
bean; werie planted i,1 1Ill, and 1il das: later. The host clntrol of 
n~irrow- and[ b~road--leaved we ,,wasiobl;iltwd with tht mixtllre of* atra7li 4+ 
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alachlor (1.25 + 1.00 kg and 1.25 1 2.00 kg/it). There were no significant 
differences 'ong the bean plant Ing datei;. Bean vield was higher when 
planted O0 dayi,;after the maive plaiiting. IASI 

12168 MAY M. , C. IQ78. Eva luac 1I6 hlerhicidas en aplif'acf6n postemer
gent e aI cunItI%, drcIt f il Phisi-olus vlaris 1L. en la zona de 
Chaptlug llig iro, (Fv. ltittiol itl ll,p;tenlergence herbicides applied to 
btlli the Chap ill ir,, ,vxexci). te;tI; ing.Agr. Chapingo Me6xico,

7 4	 ,
Univer,;idad Auttln:oa. p. n., Smi. Spal i".,' ReI s. 

Lhai____ l , ' !.'eiding.lirE ii lhl ;. Yield::. .Mexico. 

An 	.'pt.oay; t1.vsdulte dat tiet 1sliiiii Nieim Iie Agricultira (Chaphifgo, 
Ie(it , (lie Ililerg lti i i poit lici ielhieldlis (hetitazontt, iv;lllh Il j 

;odflirt i t'lld !;;It llhri iil) fition!t l l Ing weeds ii bean var. Caniarlo 
lol!. lihi wl .l.ll ,int Il a lw;ivl;ptohuiced thei l-hg est yieldl; (2677 kg/ha), 

-wodIl lilgih Allst CollOlic sol wed that thebut ; I ie),h h f ,Al lilinlysii 

bL.;t treit ilts beii t a,ol + sil
rall were mii sil t of ;icif Ilior Ieli (1.00 + 0.59 
_ /Ial a II td iil. I tIi ,f ; I IIluor ftel ( 0 51) and i . l) .i/ha). AS 
(ex t ra;t( -I l IAT 

IAIA ,;.I, II I(Y,.,IAMA 

i' iiit m.li dci,l 5; ! IIl Iicot 


it,5 P A.; .,N. 197". Resultats (Itun essal 
It I iicm viI lbtI Ic va r. 54 i RuIllna. (Reseil ts 

of it ll ltiI ig jli lli I rr wlith ci ibing bean var. 54 in Rubona). 
Pubollil Itit i dt, 4 fiiiie ,Agriomnorliquesi di Rwanda. Resultats
d'1:;Ssai i 1l ., 7p. tr. 

IPhn-'voluli; ;llr~_,.nl. Planting4. Yield,;. Rwanda'.pil( 

A trial i ; a, irjeld (llt tO letrlflTi tie pos ,tbflity ill increasing yields 
(if balltl vil-. ....'ith a lower pla[ density and to estbiilish beett plant 
dolls It( . ihit ilb~t !: lli. Stat fioll,Vw;iiida, ditriig 1977. Sl: plarit densities 
wtr ilsed i i 0!;pliIt IpIh raiindomized block desigin with 4 replicattons over 
I Ilme. hlltli t r giv'Il Iit tab le IvIrii. OnIN the 4t I repiIcat: 4 pn was 

I;l' 11 fllilt lit' tl'iliil t isicidild tie ciii-I (40 x 20 cit, 0.08 m /site,butill 


7i ig<, ,t~le-i h which rei:iint,d as the hlghe; t yieldilg. ICIAT]
 

irs,5 
21, NI:ilEZ R. , P,. 1(,76. istudio Ie componentes del rendimiento en 4 

vat ildildev d' fiflol (i'ii;is;tiiu; vuil'aifs I.) sembradlas a 4 densfdades en 
(rul , l;coIbed !, ,. i'tIl. t r;tilTl I175. (Stuidy of the yield components 
lit 4 bean vailittfes; !;own ;it . densifties i Gral. -. ,cobedo, N.L., late 
ivile 1)75). fesIlng.Agr. lotiterrte y,Utnlversildad Aut6noma de Nuevo 
cl6it. 11'p. jmiln. !.Ir. q il , 28 Ref!-., illus. 

I'llnst-luhi; I I' tI ciiilmipollnelts. 	 Yields.vui ,'__t,. v;irs. Yi ld SpacItig. Planting. 
F-ex i - -- --

At till tuyp I . I li id tit- I* . .lii l;lllsil lic Nuivo le6n, MexIco, tlie 
deve lipll lnt o f Vi iiow, y, I Irhi(llllI t s I n 4 1lein vii-. (i nt o, DeII cf as 71 , 
Callar Io 107, ;in M;l i it -tt(utI,.), cwn it - diny; It les (120,000, 1O0 000, 

l a80,)00 , antid ill '"0 lil 1t0i , wa; ll(iilfeli. I i aIlI the var. , p t Ing 
density fiv gnili ';lilt iv ;llletlid the folli chi ra< teristi .: yield o' 20(wiil 


plants, straw wt .. glralwi:tt iw ratio, efttI;ated vluld/useful plot area, no. 
wt (i0 seled;; however, tie no. ofof pods/plint , aind ; . alld vol . f i 
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seeds/pod was not affected. The l highest yielding var. at the ll densities 
was Dtellclas 71. [AS (extract)-CIA]T 

23203 ()R'F N. , 1983. Cnirol de mal;as en poroto. (Weed control in 
beans) . In Crirso a;t Iinlal d c 'rejoIes, lo., Tailca , Chile, 1983. 
'I'rabalos prt>el mtio'.lago, Orgimizaci6n de las Naclones Unidas 
pars la Agricultur;i v la Aliment icin. pp.31-4h. Span., Illus. 

1liaseolus vul.'L ods. r . he,l,k Chile.;, I.,.d in iiides. 

Tlie the tritcll al pirp:tlictiil ;P iet; of weed Control iii lean crops are 
rvti I lipte;cntevd. i',n ra u -iini I, rif wecdl;,'beans competitlon, 

plant rh'irarteriI!t 1i, that Iidition t . 1 t.pet it Li, al IIty, atrd critical 
compet it Ion per idi; . 'u til lti, itr(i;rlic;ll , aiiri Chemi;caI weed cont rr! 
measures illr r- i-ri Weedi iild Siouth Ce I are .d Wi. tIf in tr i I Chi I isted A 
succe;,;u 1er i -tc I ,.'rrdonti 1l pilgl t,iim deipend onl the !iowledgewilIrI of 
tie weed .hperi e:,, i t t ':pe , deil; i Lv, and j; owr I stage , ci ima tic and edaphic 
con it I ItIoI, t pe ,II rtlI c; : ip rat tn ( i nc rporated p)replant Ing, 
preetnerg-i, , I I T"trI , itpI 	 t LIce sid 0eneral chiit acte s5 is of the 
L 	 -th1ir.1 . P'eIrii'aIlidit 11 'lltii i rL i,I heiblcid,-s a d tehel" nmixture; are 

",en . I CI AT I 

2?967 P II.:A I.5 , I.. l 5Tq. Eva;io 6 d it lirtcIr idas p ll/aL1 control tio 
:5rml as el Ir1 4(,1 dv tvr,. I alI ci I t Ir i6n1 de ziapopan , Jal . .tlerb icide 

evaliiat i ll ror r I o I hi iI weed lit iT. Ii ir:n; tile z/ipopina region, 
l ) . 'ts lali co, ii;xir:i, I'nilversiad ie Giuadalajara. 561p. 
.pan . , . fi! , I I I ,;. 

lll:. . I i,'i}d ie .Pil;ise l vl l)guir I ril M l'r. Xtcxi' o. 

An 	 vxpt . was - 1 trlttd it tt, 1 'riiultilhi exjt I. field Ios oeles of till' 
V .	 of Giiidil];ij.rl;a, ',.'Iir , t, r' t;il i i l rit li t ion ii chemica l weed control
 

1 v; lht'MV I i irr
in rans;,. t it rlt 1iie iitoclltfe;p;i biTOtty and elfectiveness
 
were1 1 lll l! i I Ir ; i ls'o (2 i:g/hrar) , ainn] the mixture
 
a l;iCIj; ,r 4 liltil .7 , g, ir), AS (ext ract )-CI Al

'
1
I 

,

Ft "\ V, CA A. 1).; R. 

lIii!. F.,i ! i 1( ri i i rt'; .I ]/i Corlech mlIn in a ill i hibli

5 fit0,! P()P ;A/()V , I. - I.; ,\AN()A, I(RDANO)V, SAVO)N, 

[riole i o1 li , I i'lll '21.lBll.il 'ei'li'ttntii.;t evallationl 
lhirv''tlll! -It i ' F aiirvestel). y en 

ii+ cr , 	 o mecilanited 
-.;ll! , with tihl I Clienria "6it ntca 

, Ag r ii Iti ri. Htott ;a1'a,;,P',l , (,inrs v Fh ras 3(2):31-19. Spiri. 
lrm.Sp;rn., toggI., i I. . 

PhIili' - Itis vi I lil ,. nip lel;0i1;. ,\A ' i cu I tllriI equipment . lIeclhinizlt Inn. 
lIlarve! t iing. Cl-k;t!, C(uba.i 

Durilg tilt, , T or'p Vrat, . ii ir;riiiu~r' 
t 

i rvest lng extension trial was 
cartied lit witll; ip illin %;ir . Hialvestei ( ir'port ed ) , ising the FZB 
himirvi.otel-. I Il i jI i i t t Ivjs 19c,,i lltidcted t i: Fu lesa rie (:iI Var Ios de 
Abril ( ii ili, a, tu!,i) ,tii rel ler a;lIt Ii so II in I6-m plots. Five 
roep 1 1 it i il!, l.. llde alnd tand( hlm iit Of ,itl I product in, lose s , and 
fiell 'lI d! wet1'4.dtr tr ined. P'suiIt!; ;:illr tIa ii i lh e'll eI cy relmiting 
from mu;c'i i i.-'d litl ,iscoilp;rl(! with hllnd Il'iivl;t iing. The direct costs 

7io 	 hait e!t ilp, decrea id l', tira'; iu d tha (it I ill.it, 5 t1me1 ; product ivity 
Ilicl.,iied ;appti:. . I- I lId ill t i lo' !,;!, f1 noilhurvest d n ods; ruingl'd between 

47 



24-281 of the field yield, I t was thevriif Id tila tIth harvesttr replac-,; 

w'ork of 75-80 day-laboi.rs/dav tandflu,; I.,; tctolnoically profitablet, 
 whereas 
I mod harv t ftIIItI b' Vlii Ii tIng was to 11t t CC1' CVl',' ti lit' i VC. IAS] 

r,1, 

2:1501 I'N I A( F AN 'AII ! CA i 1) I' ltO, i~ . , PI)tl+ ;Rl-RS, lkASIF.,Ii.I 
] Ai t.. I I . i' it;i;II,Ic.;qutl,,as(('tit'l , t , let g ., l t ituto tiC 


At, IIt;ti j ti i . , 
 Ptlir !. , r it1 n f i;. 

Plh l+;t,,,.u, ~l, j+ tbl( -q;. I ; tomo~tloI ,U Ili I %. Cl]imailu - q, i trilmvntt,. ll.sv' ;oe 
Mid ip t,I 1 ,qF l, ,. I et it Ii t .., lP ].illt1 b1, - I,t . I I ;,,i :. 

'III. ,- '~ ~ p~ic, ttllted I( th1, a 1.l *1t hiliItl I Nvt Ilr onl Beall.; ('tvl'e [ing 

trt .It ch .I , ti , I , . ,tI I . i 1 6 1 itoll;ti I tt : .ttI, tI lani I t'to I lit ty i l , 

my5i I d . l ( , F I'Itt I I i 11 ,pill1 ti. pthm .,I 'olFt oit ri. 1 0I t oITI ogllrV,if I I f il %et : t i . , 1'. rlt -.ll U 4 ell 1 , ]('1,1 t+ IllYi; Ftl 1 t I o , I i I r'pI I+.h I v .: I 0o01 0 ,, I t tI , I gtitt ti .li ' . ve d t ett-ldI+( I I rd ' I t .11 1I,.' otit ,ov ' t he'I, a d:i v.-*' hv+,l .%,if Carlo, I7 midH7 

O Hlg. , Il' iPo +' .,+1,!o, I I tt Iithit , Pi I r,i liI ,, It itti ,. tu:I diiI I1r;' ) V,I I i fIT 
41)It()I I, . I f ' if, M1, (It,1 00. 1 0 1,1 , 0707 , 070H 

, I'V:',I ,,t lf, ' It,'u I I P f~m P o it -rI fl (,. vn,, l w ef ll .+ etl\n ne ll;r,.. 
glld . !,, i ril,hwt tA) I lno in C~do l ,ctl, tl d,5 z. u 

-; l :; (u P)'+'. I io I,' ]tl %.I I , do; II f iinh:tI tn +;i l + in), ,l~ i I VI I i . Fet t I"L i II1 t!er 

,cu t J\I% l it q l I ,li 1 1 l I ',, 

va ]I I( ]lci, tI g I I, : Ili ' idl i lyti. ot 1) 11 1 '+tel;t 


t,I ' ol t+ cliuw t ;i!,t- I' -- !I; ! t ~I lit-e, n ecI(onolrn c 

Iap in1 hummlll diets; anld a'll~ml]; 

g/ha *fdud i ll lti1 -i 10,. 1 . , m ii'. It I" it I It [wl ifill;t lilt 4I\- t If(. : tt( ll0 

FT(+l+~~:1:!I~Il , ,1it:FN;+II 1, ,1 A, I . P. C. 1976. !'us,+lio corn se-I s ! 1. h 
he rtI ( I l+!;i-.s Iti tk , - , I f io n I q I i I I l! dvt I allqllt, l trai o coi l'tI if, dt' I -I fI+;
(Lill h ,d ; ,'I ovIIo. ( 'ct''t c o tilt II , I t m; wIt Ih t, hli b c I hi ; app Ifed

1,11a ,I 

,llono! midr "+ li I id( t;16 mixt". ). 
 ttli iao l ;i dio 

1 itl. , Phi I I < ' Iu t (l-R,; 


Ili Re " c~n Pximal F~et~jao, 
, t .,+i il , I t7f,, At ;I. Po+r' I AIeg rv, , Bra!- I , 

.TIn't I Jtiltc d, . '*' lqli:l] .s Stumi. lPor t., 81 1' 1qP:l , ' I 1- 10. . r 

.+'IlL '01.1_J; 'Vo l ,t < Iih'tli , . 1-01 d llj .i I( v~ w 

'lo etx'; lt~t. I If. cl It' iV','.. t.-- !,< heibli'ide,, fepl|d it lone illl] I11 mixtures 
: , , <ont rol td I..it+ h ,n: ifn H ,I lo, (li,, (,i.ildt t o,h ],l B+ra;.l I) , a I feld 
ext-+': . Wit' , -t I I- " l t t h I I I t .t thl ( I)t v, ngi r I i : plre~pI flit I ncorio
ra I c d--I 11 1 ;ift ., . i.' lI, ;I . 

I 
,' a t l Illli t ;it 0 . I, [Il,, ll , flit Ia lIin ilt 0 .()(,

P p / ha , d I I if a , +i. ,i t 01. 71 ' },I 11d t *l'M i:' MlrV t I' II IIIif Il 1 Tl t 1- 11t71i'1 
(n). 7., # t) . +'I " +,h , , y l; ( ) p:lI I eimi I f'iet(+u t" l r I Ilift I -,let h. 1 ot 10 .5
kg>/ha, . -ftI i lt;!Ill ,ii 0i. 4. .1/11(1 t lX i 1(a oil ' ti 1 l . 'h111 ilp Lr ibu iln 

(1, .14 . h]' thal-ii , th',!. b~I i t,(t f., I ! i(,iIf tnt~ h f (] if .h , 0.o 38 k, lin , 



"wo controls, lend-weeded-0.3h kg/hlt, resp.).alacilor + ltnuron (1.41, 4 
'i OliS weeds'-,'ot-0tvIti 


it(! tin'eeted , 
 centtiol il tle i 
were tised . hlic best 

nittralin, dlntranlilte, IIId 
ci- lorth;tl-methyl.

w;I-; obtailned ith trIlIural in, 
A good COlitt-ol of (hi. di(otyLI edon1oUs Weed; wis 

+ rintribtuzin.trill urlin 
- net ribu in,chlortlll-methivobtalItiled witi ladhltr 4 {net rtutu; in, 

Peatn Vield'; Wulrc statisticallv 
I- li urolt, and metribu:i lione.Ilachlor 

(01(1 kg/hi) compared ilwit the res;t,
treatmenth.lihot lot, cilort;ll-met.lvI 

I:1i\.1 

1)55t 

INAS P. , R. A. 1970. Ffecto de 4 frlrhoi d. s ienbt;i I i a prnduc
22 ith SAI I..) ti la regiot
 

(t de ' ; tIvariedadO d,. 11 ~ ,l (Ilhseolls vulijris 

t .if 4 plam lug dates oli tlii p roduct fil 
do ;eiiral Escobedo, :.1. (Elet 

(;tneral IA ol.l,( i , Ntevi' I tt).
ill lilt' regiion on 6 

,-x hi, Iiitv it;id/d Aut6nor;. i I o';uevo Ivt(if ,is iletll .ti, itiee ni. 
, ig.Agr. Mmterrey, 


' li,. Spitl., Sun. Spat., 1(, Eit.
 

.
' ;L,,1a . PIlintl 'P,. Y Id is. Mex1:ot-il . I v. T1niigilia. _,Ins 

, Mosico, to
A1 tt l l de Nu vn-Il i6 SLIpt. 3 and10 , d ;i tti 1I. (,hII]V' r, I}. 114, ,lld

A I ,, M i-.pt 1wa,l " o II!1',I .' l;,, lli; dt~Lttuv;,; IIutt(- thr i-1 
1L~11 Viir . ( P irFI ('alit11iIio 07 , Ma ITtcq iIIla , lDeII r ;I 

l).' , l,l 'IC d' 11! 6 

on, Is'ivd were ibtaii-d il I the 2 
r , h1 , ,)71 . iC,,l',, , . 

l ilt l " dat l!;, t Ia- I'1 alit g r owth c v le 
1,t Cr I lViI t 1t , pplant il:F do. t 

t eri Pit lirli , pI height, aill 
1 ' .a - I I It! theIV l,Ol' rt , 1 

ilt 107 ttiit 
le t lit il' idotv wa , lvI 'S. \ . (%fa 

. 'LIti- f . t r.1t lt - I A'I] ,; t i' ll1 1 ,U,-Tfo~rmid 
I I,V l1)L'! I ; t 

I )h . -,i , ti ervi agriculture.
S ;A%'1 1.1 1 ( I , I . A. 3. 

Ag r i c u l t u r a l, 
.-i'i e , iI l o o t lrp!;. l aust Af r l c itt 

l iI 1 ' l 

hou rrti,l 
 tig]:1nlI . 

" 
i? -,t ' o-I_pltif'oliu- C(lls l ,vation.K'enla.

Phy,,.icI l12 lt;v~ 
harvest

at I'ml! , r it. Im t ' ailld ;oil l't-m!lil'rr lem !, ( ulttiationl,
!i-t{, .11111lBI fIn lenyva 
illl',, .v'! 1:i, l i1t) ' o 1 i illi]oi; ril !,uvd ;, lvpinuv~ , mid root crops, 

vields;, and t ime to 
ii. spac itn s, 0ed rate,olu,' v- l,I ar I s ;lt(!d 11. 

plt ,-,tiid. A t &Iu IlitIts a; ;'t illo ]tided, lha : 
t IIIarem';I~l lt vt+/ 1 c op 

ich ,-1 12 4 andu,1I Ir huainIT I lptI IollItr ,h 
acult iiiTtI I it o n-Ira(litr +t ! 

, re 1.", Io. iffter- lartIritW, , rvs . 
,IT)i6-l , -tI ;ti rg/ -uxpeitii ivt 0. and 


I I (i' 


I9h8r. Fpoca dn 
SIVIFRO, 1.E.; -iI-:IlliRAN('A, A. L.; I Il , A. 

itiS I..) em lo rtrido!; . MS. (lotti1/ 
%b111 

v !, ;Iru r;. it- fillc t ( 1 II I ITts 
" 

- MS1, 'rsti I , Eirp -s;l llctttsi
1)loII t i , MS) . lluraido 

d e '.t( LiCi div lt!; qit I a d elIltt tlllt' I ilIn iii 

it-i ;, i I-a li-s, u I sa Agrol,1u iiiit . ITlIlaild e 

io.2 l. lop. loltI . , 3 
Amhi toI E itiitad , I ie loiurados . ('OillliM C l liTIti ill 

t adlia diic iiotlrttos 
tt.I' de FEecucao de lt;quis tie Amb i to lI 

R ( xI.i 1',,.t//I ( 61 I.,t,0 ouratd,,--,' , Ilas i I 

igh. Y I Id s. Bra:;'i I1.PlIan t ]Ii . 'II i -I_.I,,,t v rtiS.s. (!ifuIt Irva I. 

;tltd ii1 Inulapol is 
AlI I.p t . 'w'.a ionduitcd ini l)ultaido letwet;; 1081-84 

Lt} ca 11i ting, dates. Ii 1981 , be it 
i I 1111 to dletvI litl' theI hest I 1 

1) 1anted dutritig tlIt (Irv seais (tFe , trch, Apri ,(IBr-a il 1) 
-Ic-Is wet-u i l Illn 

and Oct.), 
ran It% ,sasoi piantitig ilate, (Aug., Sept.,

atii lone); tltI tit, 


v-it.1, were oily olttilie for the l.;t pilanting d;tte (range 567-967 kg/ha
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it t.., ;i , 
" w. !., I, ', "t el '' ! J,1o 

t . II 

'frii . tI ;lit-
PI a,'! 1,d 

' 

pt 

l f 
, 

I 

tIl 

!t 

I. 

'l'Vh I 

'i I.T!L; 

, , I .1Or I, P.j v, ith i [I. I l .. , ,' i (" )[) ] , 1 ',1 dL'1 
10 v, itf Iiir('1 h '!1v 

. : .' f l;11i 1 1it t 

Iit! .. ,( I[ ! 
',,'tH 1~ ~++<1r:! 1otI ic. 1 ,t r Il lrtr l 1 !. titujs 

1i; 11 d. i\, I I, I alt I'rnr~ Ia IifIIi.it rigt 

:1Itffrti if W A't I ijJt j ' I . 
I ttsi*; l'I' , I 

i ll a Iti l du , I |d ';i t Ji an t u1..1W, itl it-1 , )intull I- ctIt ,i 
 , a' i d4 imedia 
Ios IdljI i C Iden's .I. IinI!Iv -i I,t IIt1 . it ts I Ia! i( . p nl7, ,, f fit Ihl I ,t alit Ic l, tt I - i rirgtp,il't~lP tit ur ,,,r. , Urf
1j;,I',ti ! 'I < tL/<"I9. L,_I I 
I'tn" 

,l , c'ImiI c ic : Ico d~Iptv. ul. ti i
!t ! t 
 f llllLI f.l" I 
t II -lilt , .I. i 1,11",+ ! ..~i I +,; (I ) 

i',. f- tI. A Ih tYi 

•it T11 , ! t,
f'~ 'I ' I , , , i , '.-t~A I n ' -i'i- eI t fit, I II ' -l litr'Y l fit 'ti I v vtr t in t wt!. 
"- ' i,' tl'+ I , if v -Ii iit I r+'tpi +iilll'i , f ; itn' i 31 i-,' t i jt It ) -1ih , 1 

ri ii i , it' Intil chtI ti-alt~0, fll, !1 1 
h ril;liii +' l!;itar I,( ,wIt I I li ,, . IIn IttIIlt A1 f1,' ith ft, : it ;i ir 

r 
I t ti li hi ltltt, vrit -vi '. 

ii Hi .JV . itt 1 i A INiri iiI t' i dep t It r 
,I '. I , t t iell
f ,iI It'-Aett.lif .I~iit,, lP, i 
 ifi,o 

iI III dopt 1.~i o IiI vi I%it s vt 
. .. ..... .
 ... 
 I . I_ti ( l o ll i 
 1 0 .'t0 0] Tl'( lIt!nP I I. I hi l-l. P I2lM " "nn'!~Il, I i,+rI I, " ... I I . " )" 


I+}~I l l ! i , 

11 a .li tI. t...' 
 I+i _ 1' - iVI , I',,,tt I I ' t. i % r i. o r vA 

, v I w .v 1 1iliit.I 
 i , t 
 i ,i , ql I+' l tI, 'ptv r hI~+, 
 I v 1 vl1'ti , 1 fI , t w o c i.,:!f. .,LtPjLiL l>t "'.
. ll tL 
 I 'i+t, 
 Q fi, L>i'T i -l -PW.-I 
1".I -, II',," ornpl' 11",', ti i , - i ,, ,--- .~ I 
 , a nd.........I j
 

. . .il
l,I 
t c I At - . 

:11 I h.;1r +! V. I eI ..
 
. 

1) 1+rHk. t ha v s tri d.i-yt 
 nlMlch11 g a ll 1) 1 h I :( ll I .an?- 1 I, g e,.I . I: . : .1., . "I i I . 
Ill.,;InI I'SA 



The reasotns why beans are not vet directly harvested with the combine in
 
Michigan (USA) are explained. The main reason Is that direct harvesting
 
would cause a loss of production Il(i-15). [CIAT]
 

(565
 
:,423 VIi+IAS;IS, C. 108 1. ittiaci6n ,de1 cult lvo de frejol en el Ecuador y
 

,lcl(C t 0s c.', '1li .. 11 ti ) rtiduIi' ci61. i ilte .it c at Ion of beans in Ecuador 
id ge,,r;l tipic t; oI it t pritdit ton) In Clitr io sobre el cultvo tie 
iii j ! i-.ln 1it r id't-11i ,glia Aprender Ha( lendo, 1o. , Pimampiro, F'cuador, 

.lit.. l l .trctti .. 0i1 tioI Ilist Itut Na (Ioitt ailI Cie I nves t IgacIotes 
Agroipt 'ttiit;. i ol'iit; tide legutinosas de lIt Ettacitti lxperimental Santa
 
C tI'3t, . : . ,i. de Ig tnttir 'saq, Estaci6n Experiit pp. ' Sp fPr grami l. 


tt, t'i .
IT.t it I (!"in i I t c;t Nitonal de Investigartones Agropeciarias,
A,,ir4 t.idio )1.1:, Cn1it,, Ft'i io ,lt , 
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f tit'ltildll, t,ti , "t i lto t- i I l f'ititIo . !'pi i . , 1..I t li1 t I, i, t t 


PitlIf 1 ! , t' I t- ll lIt ft ll ,
Np. , 1i. N c T'iI 1r it ,it i I 'IILA 1 Lc ('u1tt IvOS 
rItlti- I ip itI 'i t -ri ,a ,i 1i i t 1 i hfI ilt ','atuf, tI tId 7. 37It9
 

v11fi1' t vii I g i I , i- i 1.. ti I IVuf, 
. . l II i i , 1 uttl; So rI 

t S;i_ , l. .. 11f,1 !. I.. ...i..... . 1 P'3-l;'ul (,II::
ub I'. 1 , .1 ofi Ir;,_'tu:I-f. _.1,1 

lIt,, ' lp p ! I , !;IUIt::.:I'- t l" I,,] co'tt11 I lI' IIIII I .u r , t i l t 11, 1vlt 

tro pl , . l: t11'. i f) -,: 5%,1,. PI , ,I ,I 1IlI jI I]tI ' (;O,I1:,IL Ai I opi,' fliI io ifrI , 

(.1-, t I ;/ .". t I, i b ''l5Ii t,)" I I 1 t " I) IP I t VMS - , ii :''I' I , ,/"- t111 t~'17l t I l, SV 

ill t' i i ll itt7'ia1i It_ t it 'l;i i ' t'lll11i , t' l i ll,t Is df ltr 

S Il , I,.', it .' '' I -l,. , ,, ! ,il; I IC, it ill, I.lI lIp l' ' " r , a nd.
 

I tlit 1it I i ti If ' I Is Itl tl'i'd t itt iii I tp!1t'c t l, foII ow Ing 
1'" 1,oll!'-lItIvc 11. 1,1' ', ,'(1 , ,", 11,,, h "i., O 584' 

I 
06(jhl} , 11l il -J . I]A( 

I
 

"I AN;I I 1t oilo It dc, I (it-5 '!1 1. ]4 I r ;1illt k itL,.'lt!; Inalnd Iocil 
CIIa/lI11t if_vi.¢tt; I t ' ti t,!,_t l ratlll It, I !;ill ( Il ia"co, Ituiz vu l eLEnIf. ,i 


it ,, _ ll.tw , . ()),.1 IImallt't ofl !, iin7ld 1-an (itll inI lllt I 1.1 u cu t var.s 

asso, i ;t i Ill) .. ', '. ;'. , iB!( I I , Ivet;i l alde lf I I,,t V l'lhi - I!l.i I'll edevraI 
V I ' I , . 4,l . 1'r1 t :it . Polrt • i i cI . , 1 1 1u!;. 

, tie, 

1)1_. o, u~jfIi iult r j lhiti: 1 1 1l~1 j . In l rt Y vI IIs.1-21;I L' ,t t',' 1, ~:Q ItqppJng" 

Ali I' p 1 , t~'!,v i , , Ilix 1 ilti li w o iit'l i Inl ColIbr,1 (MllnaS11(11C 

G;er,ji ,, Ml ;'t 't) t' V iillliltlu s Il'iil po Illit ioll, dIl.ltiltbuted Ill 1, 2, an d 3ti 

ll) C'.1 
,mld NetgI-I t, li,] oI d Itt'lt'i growtl t;I, wI lt. ti!.vdl. The "1 bean cv . 

lI w , 0 tlt ,(.Tl I i-t I I :t.% , til ca -t,;Vil . I t , I'v . ( litvIo t.i,GS(esici l Dias 53 
. 1) t 

s t rong .I' l ,rupctt %,II IIt L ,I d . B~tf)i VIeL'Id lilt ru2 s1Fif It oml 17 .3 Ilo 7. 9% 
Will it, crtppili: ItitItt'rilI'lil ti , I (!;I , I loml I t I, :, andll I rows 
Infte.rciop ped 1nIt, ll' 'V! 0o L 0!.,.ila. [ lT
 

2 1 7 1 CAIl it I A', I. W 1 11,SI.1 ,.1... 't1114171R , L;.tL. 19 5. Compat I1 , I . 
1,1t ty otI lilt-I I l'l lli tw th It uchialii,.t"d itIlIl (III t ifr c: effe~cts of stripu 


erc p t'l. IliIlt r'o"plI ni, I,Il Ititl I b,,n ;11,1 ,',wtvf, ('ornl oll I lnmi~c I~abu~ lt indance Iln 

Colo0rado . Ilil 11.1 itl I'(lillt c l~oilovoo y 78 V,)4li-V)7 . 'nglI., Slm.E t o 



Fngi. , Re)ts., II )ius.(Co~ordo State Univ., Fort Coi Iins, CO 80523, 
USA I 

Pha sco-Iiuim ;vil i - ,. I nttcrc roplpI f,. zua mavi; . M"hchian i;!,tion. I I 11urI(-I, 

i 7lt;. SA. 

III,tttIIt II" 1-.,w agem',tlt 11 t, it 't i:;d tn ;tIti 

d v.- I Itv t .tIl),I liltI ')(5l, 111t -'W.1tI,.i t ietd I 11,;I? t a 


II eitt i : i N s I aItIl lII I t,
 
is tweet - d 1pint o buaYni;
 

fit Col~ q ;III,, ;'l A . l i alt't, wiiil mo c omdin, Iit
Ilii, t , icIt Iit h Iatcli+] !!t+littl - +I i.1vI1ll+; 'dt , .,, 4 , ,V , 'Ind . tt11,+ p I ,w t I I16 1'ow., Ill1sec 

i,'I + . t I I I' I,I vI eI l ' it I lm' l' iW t ',I v wI 1 IlIASt I et,tlkIt (t I- iI ++ IItlI 1 i'It+t ,,",'1,"( v' I, d v p ,III t f(t1 11; ( I v It,( I 111s v ct 

d l il 'II. : t i7'T, 1 !i'Ii I I . i 'l 1 ht I d intvr, , LITl-llt .1 it t t d . i tt 

I 11 mi i tI , II p t,' + 1,,m , ug -,t ftl thiit I tti Ai, nt.-ti ' p . ti t )vi t-
I -'1111I , tV I ' ..iII .IiI l tir-,. e ,. " I itI I 'I 'I III I fa eII,-. l a IcIhn 
vi .' ... I' I a t bii /,9,tI iIt,v AS]I , i invj, i / d Iv,, 

i 
l i' ) 1'. iv.'H I(), 1 . . At, . 1978. i ,-n mprov2.5,ntp H. Y 

pI).l it, **"'' nif i " I i -i i 'itd vl7 tgac ropr: ;',d d 1 7 irr ktgd 
lImnt ;. I iI , t 

+
I, ]IW lint ( 0 1 U V ;iir it'h* ,I , i, i it , lt'rIioIt ., elR 

fill I t IlltIi .,l L: li l1.I I. . I t1n1, 5.1. , .1 97I 

i ' I I I I p t . ji i l it "I( i tI I t et I ( :(in i r th'c Kp . 'l g s . 
FciIt '1 i I.m,l+,. 1 I , . in[ . vd" I; l ifc,1 Irig I'm i,t ,+ i t l I ii,l i . 

Ii j t t i rcii (!; 11ii M. ' I,I.I1 11 1l. in. l tItI l lI fii I V i 6. Mil I .wi . 

l , .wl I tI . li I i l' I ilLV_ii Ittdllt t ji iti ; sOsIIl I . 
; -d' illd,-(+ ,' V !;(,; t,'I 1P 1Ith e+. ril( - if) J Ill 1't ;t!i-11L1 11. "tli V,iV l1i11 

'('I1 1I* ~ i-i 1i t t IIi htI l ." m I imi vi .n,i +' tI 111 hiett 
1i.l m . ,-i p I b..I v I1 .11 and 1.'ti I Ii5p 2 .5011. . 1 4 it0 in 2 .c2 

ill". i Ih , I I : - t t I t I: ixIt , tolp inr with mai l staI ng 
l,,ii-.htI:I I -I , F mm it,tl, s4plil nlIl''. t ! a If et IrrI:m l din I 1ant, 

H.,Ic FISIIt M . ;.'. iYl( , ; ixtA; iiA, id.Si. wIt. ( , .1 1970.P),l Ii1. ; ieOR .0. 
i eltl 't ll I'i t t ze ost Ke tle

) 
L tI' IIl ill l lilip itml I tIt,,Wt if hirii r lsg 

I197 s i .mm , r tItv A] ya;, t i 'v I 'n I v NilIri)bi . Fi t of A t'i, re,.r l 
51'l;iItMet t CT*PI) !:C i I'll' ItVt'fi ';II( It~nI tittIL no. 16 . 10p. EngI .StIn'I'.I'l+ .ytI + Pei S.. 

.. .... 1 ..." .. . .s . Z..' ...mays,' . liltv't n ",. lII t t I ng . cI ng. YlI . 1 .. v I II a , rtplq Sl)im eI ds 

d, tifI tim., I mu, I I.Ar~n d.mlmp, ddl~iI Ill'
I". . m fat ii Very ipoi.'t[ .'a m i io itv te 

I1It tl'I. (11:11Il .it i (II"; 1f1 W',tt Konyal)'; ;IletgaI a It;I
:) 

I c 1-1 (F It tv , KA+ , and 
I'i!,II) , th( .ic. ,,, t m l I:',(Wll ;i d -t.l](( S+l''ioW laIt t"e tI't-ODCll 1)1 nt Il'ly, ot 
,.tII ttvd 1 ' Ii tt1 )1 int lT+w w I .)It h , it h)v fit%. d Iftt'rencel itl cu ttural 
1 ,1, (' '- , I)', ) f+ ' I , .111!z. I " d . ;pia I+I o n . 1);igb i cI I , I): ( + ,it, h ,)eI r 'e e II 

Ih , ,It ' +, ,m 111d IIIll;I(I 1v .ctIrIthaIllp ililt od it ) " t tw' .! t I +' , (it I;1, . I (in pl v'( 
" told( '+ ph[ ]llwtc'd I)t I1, , :,II( i1!:, . + I ."x d 1+)t-NII; d id it , i, il e t'In I."ontrll 
I '-pow - I PnII I, I,l , pI .: d It ion t ntdardI ma izei*'I I I fedi,< it ( I,) t tit a 
1 -1 t I I I;,, 1 1} 1l '.t: !,'it"',It'. X:-,t1 .111 th,£tt 1('h IS t'h1 VVL'd Ily " I i'ii ; I, th1 

,

10Latt Ing)' I I l ti- 1 1, i')- il I t)W';, withf,,W I' , wI ,I IllMd Izt' s e,(+ spa ccd 15 cm 

Iillt]t I" ', v, , I ti ihIvI.I [IIl r~l~(.~ o1 I p(o r,.rI- i' I ' I !,!; thItI I ze c~ 1! ve.ry Tei 
Im I' I' t,,tIIIllIti I, II+:I,I I T>:.I%'Ixt withit I(ii;t( lrpared p~urv. standsI+was 
plI-,!, .II It t, ., zuit iv. I'll[ r, I( - ., t-,w Iit It I',ht!;t ma ~ivyIu Id. and ipr g ressive]I y 
II , l ,it ', It,, -. T:,;iI;n,v:(+<i!e 'ith It ,,. I y I k AS ] 
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0580 
2489)5 F1SlER, N.iM. I9 75. SeasonaI di fference s I hilte re lit ivi predct hitv.' 

of crop mixtiirs ind pure stands at Kahet c . Kenvtcv, tinlve"!;IL ,I 
ljci itob I. Facu lt% (i' Agriculture. lepartment fil Ctoip S'ience. !ctlllcalc 

Comiunication no.I, .11 l p. En gl., Sum. Engl., 8 -ls.c . Illu.; 

Ph;t itcoluci VocLaris. lnt ertlCIoppitng. zua mavs. YtI'dc. Plant tug. Spac log. 

Tho 1roduic t iit oI m.Ii :,''- ,,ti ;it, I:al Ii -pottLi n x l i r',-zc il L t- Icit. t Iro.'Ws 

wit c Io I.("!'wic t I I at of pute' StaItId I, oI t i 'imOIpolltllt pt c'if. do)r l, ,'I 
croplihil g i - , Tci,-it t Iho Fac, t- , t I g i i I crert I. (1 :tiI10hic , ckIVi. I it 

with 1 c'se t;oll: t cIit in llII, tht* ,'liVl Is I I i th Ill ixt tV', '' tZ lC IOW.'t'It ll;ill 

tid S; li 	 ;u;ii I ldt I e ot t Iowcv, Itt cccll t' cept I ctt;ll l .-et i I' .c 
aidv allt igt I(It :1,1i .'e -tt ll i -xt tt- t s wili. I ol 'le. I )(' (I pe I o I ll llc' tI 

ml x:titti s it: tuiL' lo w r l: li I I coci io a cijpeaIt u'] to r'c!cl t ir (,I li , Il'y Id 
redfli it Ic'", icc lpii;t , It t t IIit all t coomp t it t t i Iro, t Ici- potito o I ic-ti . 

l1 tih lint I ihI'll I;I1it I I !;LlSoli ti ttll im I t-duct onit I zcii .' v i cIdo ccu'l d't.
 

Ich ic l ltlc nc t toLIes I itcc l2 1fcr 1:1ix d C1 (i)pi:ll fcirtlltlcg !'a tti ,I
 
d t .co,ccd. [AS}
 

OIF I 

. 1 F( ', 	 N .(. ; lA II i H . C.M. N. ; IItI)ZA, R.!;. DE INW,. fticiencLi dia 
c (Itl. plctt il ic,, -trlc. ticita ' i' nlt's no cotittticil' ct ' i itI, jcl ((ffii']tc vu 

o It t ir r ill y weed t 'tcl tIiici \gtlopc tlal ll ,ttcg it itonitii). leilt 

19 ()) : Yli -'98 . Po'rt . , M nc. 'ot Ei,1 . , I'; PCt s., I 1]o. l'1i%. 
OIPil d on 


'i().(i,( Polt Alt 'rv-P,' , li ls II
 
F.'d0t0c G;ticltCci- cctil Foculd,.i'l lie Agtci cct cli , ('Cli .. ' 'ta I i7(,, 

I-i I'I 	 -u vci l .tt -1. In ctiti rIIIlIliI . '_c';, ,aCv:;. 'l0IatcIt H l tlil. t ; . 'tc d i l .I an 

lirav' I I. 

,% I ivId'( 	c :,,I)t . ccItriedo ut Itc) C;u. i (iil) Crub Ill .; I , i I ,;' I I ) itn
 
s10:1-it i l'hc voljar i.S, !illi t . ittlil i I'- t (' l t1;;M : t1 ilt' r
i'ccI If.; (cIsc 


c''it ,-ct'citlttvr 'i- c l ,l'.t1 i Iitne-t . t il tlroill l i. Ill
o 4 'hLI i lit 	 VIIo t 

l', V , ilit tCIll ilg I''ti ltct wetd g owt 11 collic; t'i wit Ih t iccit it, tit

iOI rl-(icitdilg ccccc-Ulturv! ;lld gi.'' gtc t vit l" I I 'ovi 't ge. P. vi.ll 'II I 
r;o [I('tl I icr' I; gc'' ioo ,oi t,ve ragv hut lOW OcIIiit I t lV' f I C i VCid cI Ct V 

iagi Ili;t wicti(:, . Sccnl r'weI i'a; h1i tillyv comp t i t iv' with wv mhicd;. WeedI 
A Ii t I L t 

082 

.27/8 	 l'[.tPLtZ, C.; AI?IA S F., I. I9 '11.5. I li 0 if I fol t-;ItI , rl'r,.,-c'Id es i es vn 
fIrTi tl vcliclt,I c-cc' I'iitli Io 11 fic (tc c-I IIia illedit,. (lontI oIl t I-.; f 
d I 'sOchS lit tic, 'I I t11t l ict is x cil i a io' c I it -I c rcc1)1,i lir ,;I; t tellI It 

, .ato-,ct riperit t I im . It: At'iti; P.. . .. ' ci. I (it, Atiu. I dl I ' ogli c .a de 
(IIt ivo lMCIIlt ; ies, a ., M.lala,., ColcItoml if, i. 1Irili I cc; , i,:,i t,l ;. 

t ci, li, ,; 
1 9 8 

FS ) t il. tot In, t Ccl I litc) Ag opec Ila r Il). . I "5-Il' . . 

Iqlci c-ctt, v i l~ ri ,. c I:I': . ltli tlt Ico pi tl,: . (I Ilt I v,at . c--,, tii-ittltclI 

TIIv ;ccs 'lt t-i t'ipltigI ',i-icc; tccilt cI lI rilTc tc'.tIc ''ac . cII I ICA-VII...I,I 
llbo'lco c -vI'', c i il' 1cl , I's-ifigc't('lIt- iclI t;ItI-ttc T ll ! t o i tV ccl i ' tItIle colit I I 
0t (c1V4t dIl lt'ilc;',, ic it- ttCI IIt'latou ',iit cl ( iII ocl (utct lccc iil , 'ol :lc i ): II 
no chct'vnl I;ca I c ,i nt I ( ', rc cllccc.ih , I I/1 ; ('1) ceoitIc I , (1. /;1 (',.) henmir 
4 ciiloroth.il il , . C - i ,/ ; and (') ccrt-it i;'l0r, ,//. l r' ct';tn lt!; wert
aippiec IVd1 i'.V!, ,t tr jiccittng and ticr i tt--i cit lIc-div iiItvrvclc; unt II I, il 
ye l Iowitig . Itill i wt'.; it d t, illI it c' cfti-ct tic' c -fcl Ici ct ,l ot ',vi- lk 

'cc7 
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of' 5. ltli 'l? val. I C - ],. t hi t 'A tit t V ATti II l I 28 ,bem . .. I th dI it, . I ' : t, tWe 

. 'i.' t.1;la i( ,v l l 


I' tA lIW 6 1Ill l .li ( V, i l llt~~~l11;1t V11 C 1 l :!:'1 


.,. '18 r, ! t'1 illtf i ltilj , ) !:',I u ! - I It . i c IitI, I olls wtII 

i il~i C%+i I~ t~l::l,. ' ii 

2 Al t.I I 1, ,1 i.1 t ,iil >'l Im , o I ,~ li' r I ',< p I , I.,svad 161h I (lilt , l, .ItI: l oc 'I 

be.111 1,; nt t+!t 1 . l it~l 1, i , ,ttI l~ l: i l, tl,,a it i i . 1tl Io ~ ~ '~ l+ tTopII 

l 'i 

C I il , t'i p . It,,. It . .++I''t 1 A I , :;I,;ITI 

111,1!!00 11 V Tl l: I I . At I1 11- i, lll . l+i h, t cI,illlit i. P~ lltp l lt i1ill.t - .- Iic; 

ll ~IIIT 1~ts l t~ 11 .! 1!lIt I .t It~t i! , v ~it ~ I .,, d It v t wi Ill., ill11 Ic Ild I -c IlAl 

i I t i ! it- I lI ,<i + lw'l'l1 1,( Iit , AI t Il '1 1'lJ A. ' I- Ii~;I~iIt' . dini tAo i i !,wo Ai'l 

Il lilt - 1l !: ! wiI+' lI t, ,ih , +. l t 
I
'A, ; P I++ I - t io1, 11 I t1,All - T' - a+ 

:it'I ;III iVl~ . I.I it t+ ! tit tt tAI IIi~ i llo ilitI,t,' Iit thIt.. i 1 '.1 1) 160( 

]'}'/h tillI i ,!l it111 1I1r++, L 111 , n 1 10E , . .1 1olII tu +; ,I. i I . ll ll Ilot
l 

+ 


T, ,.I, i !. I : ( "w .. I f !~ ,I I .il1 tlilt ,I 11 lilt,.i11 ,1.%t 1it11t I,t ., I '! 11;jh I t1 

i+l- ! .t i . a t i .Ai~ASlj 1,)/hI., I All . ' ll I Io l tl i l etv Al' II1; ( ,:').." ' ', ,h" flat r 

I i 1! tl I, v 'I!",iI hu l, I I , , ; i- .'HOit I itltt't, IT , I i t . II0l tr,111 All ;Illh!( + l 'la~ 

''+ Ii t ( o- l lt"+I tIv ll.t ltil vill t l.c I t ll t !\ill I it 1 1,A I I A' . I :a 'a i ll , 

, 

.AIIzv II., I t 

Ir itAt!l ;tit-,llt 1,l c d mi -II A '~a I llmdc 1 l 1"rI it,,itlid 1t. , ! "l t ti II t 

d.tI I I v I]lltl2 17 V I1vtl " , .;1 , t .+l iw i1 tm t T tl I itlt , i1 Itcl'l s ) .! 

' 

d tlt l iiI o It 1'0,! t' A-+!t!".11'tl t' I !;i t till l o~l'll 1p t .,l,!I iitt Iiit it A, 

A, IovbillIII,,, Agi op- od iTo. Ill. Ill I- I W,. Spl 

c'I ib l~I t vitlu val1 11 - ' l, , a,i l'u ii t fll1l, ii. .+l 1 1 i!...fimi, lIv' I~ ill t 
+ 


d it telt,lit I !i I't
w l'Lth , I.I., A. VAl. ill t Illt vu pt t ol, ~t Io< (Alit imtul ita 
,
' 


Co I oil,III I v A'.'lA 1:. 1,] 1, hl .,I lltl Wu 'Vtt a li.,t .v tv I l ltt-L' ma I .- 1-' i t! l +'dI" IAI 

1, 1illtt t pe l itt [Itit low ,i t! I't th b % . hal~ .r v i,. It l , t', ,i 'j ol kg.,, rangutt 

109t-1.4 1 I / 11,AI i, -l If It( i Ii~t '111t"o ! itll t : v ,'+l+. I~v thl t> -AtI:& .- t , t c IT~ tiAll* 

ttvrp It~ll cA,,I il"I . I ;"'t 

2 ;7 50 1" K:1 . 'Iff~l IV. AR I A ,1. 1)h A. ;I- t' de t_ I v-I 
: I. tt' t I II . li+t 

. tl a I'.I c x' 1 btu |vo e'll lI] I LIp Il dc' BITl'bo llt I ona I II f 1 A(,11 I mu;lil o 

AltI l - (ltFV :1 1 1+'IT101 t l' I dd Itt t11;11 IIL 11 -ji +lliu iII. l t , t-!( t lll 1~ lt r, 1 

v -lI v m , I i t I . I) . I it A t i 1- 1'. ted. itl I1 dt(1Iil itb. I vt. .. 111 1 N -1tI'tl lIAl.1 

P'r-og rar-+;i ,dt Akilt lvt,+, !.tilt 11l1i ,.. .';I. , ittt Co,]I(ol<, I ;I . I 9h 2 ]1. Ailbatis 

1 1l ,Lt t .11!1 ', , I t t l " 1, 1.111., +\lI c p v' 11t.1A, ,' -I5-11t I ,)-ot -I I t , , ,I A't: I t . 1S . 

, o 111!; I _,, ~I.;
P'lial Y-UI ' . tt I 'iillilT .IF W;itI I I '.'li,. I C Ir I lI1 !I' Sai, c.haruni 

offticl'lirutm.o Yi A.Id i. I'tovti!lI .
 

l
 
itwl~~~lwth 

alppro x . 'ill 10{(41-6h (, tldi 111fillit !; /1"I. 't'. II 1 ,t1.t t r tilt11llit5i ('011S i .;t td 0 f 

llt~hl be'all vall. I itflro WasI n( tiil,i It!;jlrc t+ i l It 1 an tlldrnsity (i~f 

I L 

5I 



10-30-10 NPF:T at (1, 300, 4010, o~r WO0 kg,/lia, dolon, t ic" ! itie at 0, "0, ( it 

1000 kg/ha , ;iti FYX at (1, n,, or i l o /h,. 11, or " 1t1. ]ifIt ,iter 
trlieha rv :;t 1hipIt t he It ' :, ,tl ',tit i to f: ,1 ,ijilp I1 nt il0,5. 1ht't rea lcmetnlt I; Ii thu ',h co, ' I lIat ( :,. lg lic lw!t I q i(t JI, -") W. ',.i .0, 0 kl" 10- 10- 1) 
+ 500 kg dul,,ilt I l ire 4 ',(t k I'(/I t;; ., 'h,-Id i tiI IjW lg b tt;ll tih;l; 
howvet , the ichet ' It . ,II.Id Iit -O / 1 W,]; In I 1ittlld wht, '00 kg
10-*3(-10 -4 1(0 P ' lu- I t I I i ij ' i Il i-id Illi lll t ip.pr t 

" VtOS;L 1_t' t tI ;I t ch' i. ( , 

:'7',7 I-I.WiEZ , A P; ASt, 1"., ' r Ii.,~l'v!. ":l IIviT 1 I dc' d ' t .. ll* ;It I'v-

I l6 dI !;li c'I -i. . It f, ,II. Iii I,\ A ,,!I . (d i I 1-cr"en1t a ,' I. m ) omc'n11 ir t iIh I % oAf('I t !:I r)( I i.*, i ( ,'11"% ;v!* t ''1, if] t 4-1:11- 1' It v 
clIImaLt ,'. 1.n ,Atk l i ' ., ., -!. Pi.-mithn Al.\n ,* de'! i' .r t de. Cultivos* 

Ill t: iiI , 1t| tt. ,r j." 1 18 1-tI.. 

- iltt-lt,-i-tlta A n oI. i tlis it tp. Ii. t t l t iu 
, tl- I . 

B~usih I !.11)! Vill . ( ,'il(l , 1d "Imil ;itl t 1w' , 1 li . I,( .in v . i ,p la/nte d Ill di ft rIllll ;o -: ,1, l~ l r i , u -ii ' i r; ," Id " if 1r '.,'[ pp il:}) ,I 1 1* I1It v' .rl' : , %,,*ill 
tnl'fl;v , Inl |t lu'mlpe'rdi i. :', 1i- o t Ill 1 1{ , I i,'..p i,I, " , al, it" I'VINI.1t oI 
thwl'' " plo~dill t fV |[ v . I . ,%. y l..ild 1t, !-([ 1 ! ,i, !-, ml vi . IV' +:5(1 

g/ht,t '70+- !.bwasl+ 4 10 . I i nIl}:u 1 1h , t, ., % . , I tl;+IJ'l b,,,- I : .' 
!t'v;~i ;o lll W it!; , , I. -+I, /1 ,; / lI h.,Ii . i,'. -l; } . I 'ilh" u , I, ,i . : it 
Illld liI l(mI na T' "l;l h l 'hI I Il MI l I.[ vfl, I I lnl. - I I ',, I (r p. I I d111r it . F 

mn r(,,, r-o 1, 'I't I. 110(t t I t w €I I'c I'! , Jil), (1 '' l l U.;Il! 
w It h 1o 1: i t~ ' 

il [ l ' ( p't ' v.lpI t 1 t h ,. 11.illI ; o, 1 1 1 ,, llI ii 1 l , I I I I., .' I11 ! I I1 l ~ 1, , l 1" oIl 
t e' i m;11;, I- t r it n talb..l h t !;I di'in,: lll ', II'* 1 1 : 1 , 11 t c'I I opp - v t 11 nl t ho
 

m al~ I . v ! u ri-(,w .' 1) f,,. I it I 1 .: 
 1- 1~1 , - , i l 1',i , ' I ill i i, w , . I III, I ."m 1 t . 
t|nd I a I (I t ha t :.;liI I I,,d 'l ~Itt ~ w. I 1'il* ,Ill it. I'lod mrI v I t whll
 
tm 1 ,' , 1 o,: t . d ; v I ''
w. ( 

2 609 A 1,AI1.;' . 0,'1. ; A FAYt V , 1, (a;.1I ,\l I ;I V. 1: '1!, Anlil Ii I;t , 

VC0 411 Clg! Z ' L-l"I lj ,C i ' l I d iI('! d'l t- i!I I i I'!!o,;. h1(30 l: .,j-2. 1) 111! . t tu AI' dt +, |'L ( i Iil l' I1td .:.; . ,.,v, tiiA.], , V. OAIci l / :u tv., . AFIVA i lti . 
a|naIy%.itI F ) w m-t n i ! ,l;,l it t( I I t I icu!- I,'1 lonl w it} hI J; In dil I(-runIt ~ 

I a] 1lfi 11H' , v,s t. (I'r!, ) . A'|I;1 l1,cI.)I I'll i v i,. I . i d., l d ..' ;",!;t,;I LI t/ . I !;till. i(;n
Ex 1), r I ment a I ll , i I, li.mtd i- , I .-,t iwI l , 1 1 c I, S11 . ): 6-l16 p . , S;um. 
|11)";1., spl, . I ; h Il. ' .1'ila,111 lnv%,4 ,t I ),Ic- h n ,n,, I ,,ot m . A , i T(,c) Iit , 

m 16 ' l] Ibi .Uid l i I' do , f i [ ;I P"I ( ;i , Ap~ii;l' l ,,hI{11 l .p tlit ' f . I v . 
I]Ii -,4d 'WO 1\ 1 ol C', iE~ (I jl , 

ds Iltl~l'. ; I mxi/.- . Iltv tI Ili t v,1 C sI c ~t f. 

Ai] v'')i: n w ,i| ;wI;il ',f!; l, po¢l 1ll ' ' 11 /. hi-:,111 cv\ . (Pru'~ l J l l l'I Idlai m -l('l

1, '11, {'.1 tl .' 
 - i :llt(l" ;-,ljl~ d With} tr'r, .'%,-1 :;;ljzt" (V . "]'1(o V- I tllnder 
siln lt;iln , . wlld 14 , ', p kjntil ;',[' i tj (, I*,'c i.I f A Ia Il i , (C w ,t;i Rl iil) . 
|Ile m m), I pr o I t,! 1 l ! ",,(1,IV11 ,1"1 !d b ; 1 1tvi 1 ,ii ,l i i i itI} ~ w v. . Vill, t ;itr I 

lil; tl(I'm o d Ala u , , I It, lc, v pl~m~ i In (filll l i t , ,;;atllw v.' get itt Ive 
"y:lei I [[:,, I ;' 0.. I" (i1 ('I' , t J.11 (' I . p :; , Il ('f il1I p l,1ll[, a ,Jlli!|,ll '~ l I J ll 

a;!{,'r lat l('11 With milll; ,' wiI, the' I-,,' ( 1,1loqt,I( f a It('I im t Ivt,, [' 

2 1lf)30 (|O ZAI F;' V. , E.M.,; ARAYA V. , R€. c():;;:AI::' . , W,0 G;AI.VIZ I. C;. 
1984. E~valtiac' m il,- ],t ;o lar"i ll'; df. (iclos v4.I, t;,itdw wof dhe fli (-l 
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(Phaseolus viilgaiis I.) !on uno de maf;i (Zea iiois 1.). (Evaluaton of 
the assoctati o t two vegetative cy cle.s of beans withit one of maize). 
Alajue la , Untiv.er sl;dad do Cost i R i(a. IEstaclI(I Ex>;perlimental Fablo Baudifit 

6cntc o pipn. 1l0M. Boletffit i-7. 7(4) • , Sin.. tnpI. ,Span., Ref s . 

I'haseoI s V,I L !L .is.,;-__I i .V . Ilit vreroppl np . (:uf It tvaor';. Rie Ily ,rop.;.
 

YIelIds . Yi l tl Cos t it iaI.
c t ). nt s. 

C, c',1? )v-" (v [Ifuctail, coI GI(;'vcC it (',:;L;! .t2 I'ol ; . Ill ('ca, Me'xi: 29)-N, ,lnd 

lt ( i t w vi-ge tat ivv , of zAlajuvla I) wt, re t v -ttLd it a I t I I've na 

i I d (o mpa t.' ma 1 ll tI' !oin 

under oll' I i,.ill li g ,' !.. 'flht mali;' '.'t ld undI' . planting, c cles of 

beans wa'!;0-' !aim thidi i I ii-tis IS , i aSSoiitt iniiu with btaIns, 

(v. 'viTIcoV-I, shI I - tta redo l ll. wit c-hiv a ;so at 

Inl 4 


bit o' . , c iIt , p1 o't Il', A if I I c 't t l t ';Ithi!or wis Ioitndri It' I'I.1;1 ai 

lng 1tiTi1 Cv. 1IT th' d f fit 1)tlant I ig .!v;t ems . ,fIkew ise, tht I Ze1 Wi
 

li.!(d I ;ltittis lhlt at"was
If c t I aIlI h tl cv. I it [lilt p Iall t oIIg. Cv. tile best 

uider s itu I tat oo; it i t' it; hi h .vt ld atil Itor allowing tit(elitlttetstp l ., 
IT.itz ''to lI. ii showed it Ih .;t t 1(1 und, r the re I; 1 antLiigM x h - I lie lv 

s vs tI-II. IAS]
 

.4917 ( . 117AM, I't tI t ej1r cfspac;I ct ia atto-IF . , cii6n ide ar i'ltI 
cl;ici6t; d i't lafz U'lt'a .ao!, L.) y frtfii (Iliasc.,lu; ar',sL,1,.) en Apo
datia , N.I.. (Es tI ; ttw i, tf l. beit 'pit ; tu t' ll il'tpe ill tht' association 

iIf r'aii it n1 liIu.,, in A t-d I. 'PToois . l.61,i, ) . Ing.Ag' N'uevo 
M,-xI co , t o 'It o v (I i I tillioc;S ilet'fi r(,; de fiontirrey.liI IItt ' I'ut)!i- 

0 :1p . tSp;il . , it t:;. "p.i n. . / 1II I Ili : . 

aI a .i , . ,Ii 1 , 'itll "a_ i a ' I'liot Sp;iit Y ieldL'has io u s VIj-._ s t . . '.. ig. tg. s.I 


I

Al i . wa'I i; . -! ut t II, I i , g Ih ti, tt xi, fI Ild tI tit? Itll;t'tlttp I (it I. o-t 

T tlo Ii tli t I - i''t ll 'B oth', I., Ih t' . undIlIt' e cotlldI t ions of II , +I dr rI l 

tt'iiLtwN -t11,t .;'I.I i )' to, i I I1111,lu l-I I I I iiti,tIii t11 la lizt, 
s lt .I 1',' v''i t, It i' ;t !,I 1 hi ltg oi t'olt IIItt f towidgitit !. ' ,r'llig . 

! ii ;If;'C m t, ; 
(',orntrut meng'lt ',rl o d: he~', t IIP! r: ~~ ill MOltl 111) t t v mil~zur 

filll'rowa illa'-It¢ W1't}1, 1of in intvllr( Ii1t€llitro w with I inalz(e anld 'bv I 

l II ti 'Oi i itbiil 1 l 
1ilt,vr pp ' ! i . w I I l' t '.' 1 nt , %';r. um;(d w 'l't-
Ilra t lt I-i o rII '..fi' l u ' I ;. 1,11. 1ist tp1t ; 

t c I it r:, L iiu li..,i pl . 

t (k,i I 1 (11, .' ' l od D '
 
Itrl ,lt - ,I 1)1 t I I u ' . v fo u n d
w Iti a n t I, i to Ii .,; "I i io ma ; t w a s to 
I'-CdUtCI- Vi'l-ld! of cl'--,'1.1ttd II d, I Ivi tilon to tile , oft tll.I *I rtec' 

p++ tll t i;1 It+ tl. ! .. d. .o.ot,;vrved< thiatbve lll ylfeld if,it t~lt:+~l.,; t 
ro,]ittt-tolthW 1!.-.01 p h, l I t Iill, . ns!taut till .%-.nio. giain:s/podlt, tit 

z 

,'nld its ,Ippm lt~it dh'll!'it'. "Ih ' 'l'l..C!;t "!'Oll''I'l, t e11(ie it ';I!,obltained ( flull
 

beanlls ill li!)llop. I" is eI i~l lt tIIm t th iat |te.ll I( "I'he v' t(i,:!, |l ltl)L-I comlell) 
Ito ith4 ';i(o i,;oc JIlatf fllr !w t will I mI ;I- I' t 'o pir-ft 'I ivl I hanI tit(, I oil 

|1tt e i ItIII, Iif ow. I ra ,Ict)of''![)leI, :irrv' t AI*Qv -CI ATl' 

2 It4:7 H I ; I . P. I Ij78 . I;i ii( t ,', .l m ;,IrIf], ' oI aprovechamient oZ .- Io 
de ]it , so; Ilr . ( % ;-t,, inl ,;cio (loll lit of,til! (I, andl~ tile Illzatton 
sui~t IOIL) . ! l II)(tr t,i l Iat. . :cco,Tr.,-" u llem Chaql ingo , MIx I Secr-Larfta de 
Ai~i cultuta I, Rtecotr! oi Ildi, lIi,os;.3''p. Spall., Sumtr.Sipan_. 860Refs;. 
Illus. 

Phlast'olut. y!L1-,.'triIntv'rt topping. v..; !;1,,icfng. Yields.. mat,. Ilh nting;. 

Mele×Ico.
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Seven bean/maize expt. were conducted to search for imp-Loved light useefficiency In the system by (I) identifying var. combinations of bothspecies with increased intercropping ability and min. mutual interferencefor lihr utilization, (2) testing maize spatial arrangements for betterlight .onetration, (3) determining critical periods for light competitionin both species, and (4) determining the efficiency of the system to usethe available light compared with the monocrops. The best intercropping
ability, les.; Interference for light, and highest yields were obtained withsemiclilimbilg bean Negro 150/ear IN maturing maize 1-28 of intermediate
height. Light lnterception wi,s higher in associatlons than InI monocrops.Due to luductiouis III light intensity at lower canopy strata, grain yields
are reduced in associations. The LEK:and economic returns were higher forthe associations. The best maize spatial arrangement for increase(] light
p),tetration was 4 plants/t;lte, 160 Im between planting sites and 80between rows, and beains between maize planting sites. The critical 

tim 
periodIn which bein vield.; were more affected b maize regarding light intensity

was!between late flowering and 20 days later. (CIATJ 

0591
225]1 NMACHADO .. ,, C. F.It. N. ;.; SOUZA, R.S. DE 1984. Eficiencia nautillzacao da terra c rendimentos das culturas em consorcio. (Landefficiency and use
yields of associated crops). Pesqul sa Agropecuiria

Bra IllI Ira 19(3) :3117-327. Port., Sum. Port., EngI. , 20 Refs. , Illus.

[l'niv. Federa I (ot, Rio Grante do Sul, Faculdade die Agronomia, Caixa
Postal -17b, 15.0O(,Perto, Alegre-ES, Brasill 

hseollis vulLrs. Zea mars. ileltLanthus annuus. Intercroppitng. Yields. 
ert i11iWers. N. Weeding. Brazil. 

A tield e;pt, evaluoiting dry bean;, maize, and sunflower In monoculture orIntercropped In palfr,,was conducted during the 1981-82 growing sIsolt atthe, I'. Federail do Rio trande do Sul in (uafba, Bral I . The land use e t ieloner of rmonocrops and nttrcrops was compared and the indivIdual
pterformance of cro, stpecles wlhen submitted to interplant competition wasevaluated. All the cropping systems, sown on the same date, were submitted
to 2 leve ls of N fertilizatit (0 and 80 kg/ha) and to 2 weed controlpractice!; (wit h and wi t hout hoeIog), The tlt.'s were higher for thelntercropplog systems. Suntlower was highly competitive when associated
with beans or maize. The response of dry beans to N Iertil izer and to weed
control was higher when interciolpped 
with maize than wthen associated with 
iun I lower. I AS 

0592
2587 t MAL.D)ONA)O M., . .; MARTINEZ T. , E.A. 1984. Evaluar16n agron6micaIt Il :stema Oafta tle azicar (Sacclharum officinarum I..) asociado conlegnmlnotas tieu grano, frI ol comoin (Phaseoluos vulgaris L.), caupf (Vigna
ungutculata Walp.) y soya ((;lvcine mx L.). [Agronomic evaluation ofthe sugarcane/grain legume (beans, cowpens, and soybeans) associatedcropping systemi. levtsta Tikalta 3(2):21o-35. Span., II Refs. , Illus. 

Phaseolus yulgaris. lntercropping. Saccharum officinarum. Yields.
 
Gutatemal ao.
 

An expt . was conouLted to evaluate the competitive effect of grain legumes('tans, cowjets, soybeansi) on sugarcatne yields and the economic feasibilityof the sugarcane/grain legume associated cropping system for Intermediate
 
indo sma I I farmers in Guatemala. Nine treatments were evallated, amongwhih inclt.d beans as follows: sugilrcane/bean vtr. Suchitan, sutgarcane/
bean vir. TamaIzulIpa, and monocropped bean var. Suchitan. No significant 

61 



d I f ferenit s we re foItd liit wt- I llglill' Iy Ite d; 1l1 thu vlie11 "1" t reuntm ts, 
'ere 0.'vt /11but thl Ihighu.t l: T ia'ii Iipi huai (if, tl_/, i). iicre.asv over 

inoior,-ppd sugarcaneu .l I ." ;2lil t[ h,, lot 'laltc:i,llaiai n Sici litall lls, 

re;]). Suchlitati rli m v ]lII; w i 4 Im i In i i roi loct l tur ic d ii atic;lljited 

cropping (1.17 and 477 h./ic, rsp.) Theil i.tt ,iigaircoinv/Suvlchitan bueins 

wats 2.2J, ' -ii lowtst rit[ itiorictu witn 'bt;iltcd i' h ttcll:; ill( uhuiiiic 1 
dI st:;- cont I Ic I -I d p, t i ili ('-,! I !; . I :ClAlI 

5'4;'). i VF I T., A.li ,! }., . ''1 I ('i o d ,i asoc i t 16n 1111t11
t'fr r IIJ I 1 t Iv. v ii I "!; I tin clid :: iienjL!, c i;isc rr;itL ISt1i S d(' Iilts 

tlptjliI '.;. (It vI I I !I I 'tV- I'll!; I h ii ,:,:;((i';I lI i (I ; iulv s and oitIvr 

Ar .I._I.,unict1 Ainutal de lhla r'('t tc i t I , it I t ltc -1: cc-i; I:-. . i A. F.,( 
'togrntna d,- Ctilt ivl,'- 11,-'lipl~c , .';i., ]l i (l~ d rill ;, 11(8} ' osTrainj 

p) us[ nt-aoili,: . IBo tc t ,l il, t 1 1 Ti o I ,I orlb clcl i ocl't ;Iio. pp. 166-1 72. 

Ct I ivosIpailIii , Ii't I i-T . I dc illvt i;;l iaIC ti, I'i r;ia th- (IIi 

l i iN6 I If l t,, Al i, t It , A,c I ., I I I 1, 1 cc , Bi' ,)ic ,1 , i C,, l, 

ts uI I I , 1I 'l.op iII )1.';iiI 1.1 • (iit I I 5I. ZI a stIVs Il'ant
wiig.li ,. L cil' . 'il'11 . ill< c,,rc+hi, ll - I 

I '51W ' /,l cll i.i 
lI ( . I l,I ,I. I,[.I I I c hImI I(I r i ,t i i tll,i, .';can ii I ICA-TunJama and 

'Iicul c I Aiitlj,"iti, i t i ,n) , s .it-ld colpon enrts, 

Pi'lcoI l l t ,l Ill !:Illi .'( ;, 1 unldi . r .1, Iolorl i I) Wit , t kitd ,"d. The green 
I+'Vl;J S V.]Iv' Md ' ,(I ll,' d+ I.IT , t /11.1 -t:qp I" v;IIla e( tilhe t. I I ctL tI tilt 

, 
I 11t1 v wt, c rilsil red :l,; lt ma i . 1 s, till I!, , , I I: pa I at I-irs. I , miv ) 1;lilt 

lie Igit I lic. .,I p< b : ' ~ , i!!d ,} .t . tuI lo0gf ' I" t~l l! . 'II1,- v" Ii t.' t "; We I I,, re'sp.,I 
'if IT 0r!. 0 +, illd Ito, I: I| A-t(+ 'ltilia l , lt ) c'ti 5l ll,?" i d JI17.2 g for 

p I lI I ;,lid I no. ']hr. t,' no . o I p,)d . " il 1;j t1 W~i-,. IIi - pa ralk.I I, I tha t aI I(ic t ed 

mvciili'licodl lit' .ll et aliAT 

',-I 
' 

%c li ii t ;ciscOL l i con dulh ll ( Ii I-sc'lic V LI tI idlvJ ll I tlz 
aI t 1p1, . 1 l.,! iv'rt. I t . (A g rcliclc :si ( IValUit ftil (it llie cl inblt n blog ll 

striit it.c ill iih I Icill i l, ! tccclaltjti *icpjiin , !;Vsstclh with iii:c ii-ii( 
i n ItiT,' (',it d 1 )tl, ,,I, k. . 11,i p 1 .1t1 ) . -hn At i;is F,. .1 ., i'll. lReutit il Anua l 

dr.! 'I g i i di, I ilt I 'i Itilt , . ' ., 'MiIllaga Co nil li in 1982. Tra

ia I It,; i it t!,," . i ! ii. ; t Iit:ii is't (, lomib ,isli li (opilt lI'f). pp.22- 5. 
. C'p~1II (li'tl N Ii J , lI".I ' 1 ![ 1 )i'+ l c' ' ll, I' I , i I;il;i det ('ilt L" X t 11ltles 

I ii iitIi1 C, li i;iIAp/ir I i ,!, A. ' . ,I [ I1 l t I 

ti . :_,LlUI_ iii l ,i i.,_ Incbh It cic,. liitl pliit'. i' a mi tv Cultivars.jq is I h. 

l lin. uicl i Ilini Resi.a i hipt _ ol ii Ic I _ l t lii. . _d.III a -_'Ii l. t ce . 

Se I, ti. I . i Is n~ha. 

Si'cv il Iorc ll I %'Jiii it.i , c iiiI I i t, i I c;iliii IIll nd Iintlli ici'. c Ic:: . c (l lrci 

and~t ') 1 '1- is, I iIl .iIt ),. Itin p Isc ' ,i t I tI.li tiS it i t t o o lIombi ano 

Ariill(u ii.itlI ( Clt,i I l. I c ii I I'ii.i,ii c- il .ic1:;! (iit iiI; Wl t cil ; i, to idelit i-

I id. t I tilt I i i ,i iii .,I i, d lI, I!,, !; ( i .(i., Col l etnt ricult i 
lIliji rliict~ ini tilni:d nil i i llii I i1-1I , t Ic) I ! t i ii I C i ,ivivurt- distur

,+Iict'l). Ihst il liills;iilt i i il lb ii .. d il vcii. I Ill)rtritn Enr dadcra, 
Iiiflil i l:".I. u

1 
' itIiiic itil It-i, Ii1ti lv,I - ; 1th i; I.tttr vii. was 

ojl! tl- ic Iti , I-,t I ., -Iit;i, .i I -r ;t;!i i ;, i i l, tli il I;'e aInd gave tile 

%)q 

22 15 ML i;, 5.1 I' 1 I,:; tS.. I'lvk i I(h hll i'rtij I acti'| une l s!.s10, 

ttt ci il l) eii i4 I t ' p, cli t lp,Iii I I)Iet , ern siulos dellii 

0:c 



orIente atit icqtieFo. (1:1 1ect o i lerl l iIat 1t o t ile pot;i t -mi ,Izn 
cl IMbin9 bean ,'e !ly svSur in so lIs 1, eastern Atir ,o ia). In Arils F., 
.1., ed. Rr'unil6 Anhial del irogial; a Oe ( ult jIos i plc , 2. .,Ni.lt Malaga, 
Colo ,Iita, 108.1. "'' l p ' ;'nt dos . , oj.otiii, Inst itute Co I oril ano 
Agrol ,'ulario. p . .. p. . 

Plhaso hi s vilig rlt! . prt I I ;' .!. 1,li'. i tp'll . _'ta Ililvs. Ci vi heans.h'ihli! 
Y ields. Ste O iiUi1 ttILe Ls;;l ! . , T1 'n;,hii. 

The effct o!' I t t i I Il n €10-01-11i NIT f B i 1 YIt1 on 'I t s ol 
t T, IIav sv.t '' ;-tit o-r a , - I ii- .'i i, ! ii;;, I v . I iA-V I t, t i w '; , ev;IIia ed 
it "3 1 msat i (ito i,0 i' I I', ;'.I'It " ill .. I (: I.,;l ;i , II Idl l'ri;, c opp Ilg c.c es 
I1r 17, l1 'i1 t , !, , 1 . i 1,], I i i I I -; t l dT i I i t, tI ! l %; It i ] gL.aii n I 6.t 
1Theiti Il -!h ttb t ' ! !' ill i % in i j,''!itj 1( tatw r lv. i rtd 0.140
I./h , r e71s1 .i. i ' 1 I t .t :ii , T ' !! , '. I iI., 4 I . "',, I ith In it 1 0 1, 
a t bot i 2;. thl , 1;ihl"t ','i .:2 %.r' ( I .'' d I.,"t t I la T Iti . ,lA I i,egeNI I,? t l"l+hII l.:; ;ti +.' , p ! it i'.e I vt ,p,ll";, ol I 'tll!. to" ,1-t : organill c anld 

T .ac I( . t I ,i ll I I w '-,ni. , t i . ;lti 1 , i t t.Iilia T, fert i I zingt
potato'-a, :M)ilt k X1 i i t ' iti I t'. i ItI..01Ito'. I'p i wit rs Idut,tlf ct to c~uppj- tI -, qu, + i, v I-- ,,. { IAI} 

' I I7il IMlAN;I,(I I-, 1- AP[ ! III ll' u it. de p)1 "; I, ' De S, I. ! ( Ii S 11cI paIl 
h! "t; cll e ull tf Jv-, l I' i p I ' '1- i pa/l't ;i t~t,t , t d Na r I ,w . ( Pese 1,'1p

t I itl of m. I l ' i I I ho II ,)- v il t 1) d( pa ri t en If' tt Na Ifo). IniAral, 1 . .,d++. llit .'~ ,!,t i ]i Iii,, d e tql i,.l .. h TI I1 -ip, a ,-
Mpi t . I I p . lo Iliutt, i I ,hit ado ,, t Z., I lit" 
Co ]o I arT , A) I.,;,.t o tI {,. P • ,-i . il:. , ' l~. .t;J . , .,1, 1 ; ll.Idh N ~I i. , I I h i(s .11tI l "l 1 ( l whl,I! IH:,, iq;li op t (et l ' 1[]lq l' - I to , ro 

Rvhp!,''.t" 2 I 'I+de t j_ u~ , , ', . T,'I , o ' , I !'t ' ;t / Co ;111 i A . Al,!fa ! v ' rs_. 

.-it v1 -1nY P-1 -i11,I t :it' b*iq,,/1- 'I;, 'l-1a. igi I' , <t . 

11l! {+'. ( ....'' . l l n , ' ..~i, tt p i' illi', , I, r;,l I, ill I);..d1' i)f (ll Na l IfIi ~ oll) I;I , it, oI d ,l I , ,-! .1:,. 'l-a,] 1',1 1t 1 1l Jill r v;,~t- , Iop lielle II t s . 
,l (,hI l c, I tai , I h. T,1,11ll ' , ! ir I iti , I t~i!!'. !. tr Ii', pred,)m Iii.nt , a'nd Iin 

t~l. Il u! /!' ,{tj,!} i til11'. , it} ,i Ic<' ! ort1)! 110ii ;ilt" ,Id tded . In t{it( 

I lil.4 t I,"d 
+
i +i cl- 1 : 1 1 ; i. t(l i t "tli}+" +'ttl tl I.+ o;: s't 'It S 

,-, it ll - (! ' , 11 1 1 ,t 1 !# ,iI d tt l'I' I ii pti ,t t :, .:, a v . A lI ft lh t..s 
,;*,' , li1 111ac I < { i - ,t:i I ''t ;,I- w I th i Ihld.',jo ;I t v I( It' ;,.t u . i I I I ', w., , %,- n of11 

22/+ {I ,.Pl J ., I . P I , * I . I . l it" 'I ' ll? l.lAF . I"H-'. uac Jt ;ii, 

SI t t :,., I ;I :, I , vt I,lul' 14, , 1 1,1).l /' (li .i, (A ,;rm , iwmni+~ t",va luac 

I (iTl W+ -}T;ti It ?. I itll i I , I I l c ,o' ;, f.til tll t L
w'.'!; !lilt (-rcrotppc d With 

, I i I, a I!.H. .IrI Il {l l~' ,) t t l ' , 0 1.('ITh. J'lit I l i spdeba ,,lll 

prl,+;t~~llI ; 1 11,d < , ir%!,i'lhI , A rop -~t'n/;II I <+ pp,. - 7'-77.<. l,+ , . 1 
Sp Il . 'TT. ' PIl ll t., I t l. '+ !:'I, I 1 1ip--. , I nsLt. Co rl , ill cn 

Ag riopt-tm~l i, , C' itit I ,, ilt'++J ,lt ; iI, it'll Hl~ I w w, ipartadolt AC-rol~... , 

I'l;a , 1,tI , ,. l I,I I i, , ~ ,[ 'd ,; 1:1l.' . IlTitc I l' l l ig Pr'odu Ioi llJ'. , 
i I Jh-. r i - , ,I hV;,1,> ,1 IT,,' , i 

,Ali i iov,'llill (, o t ., I",;l ll 1,,lI ;,,d', 011111]i{ trd ,+I t ),- il.,g I ;At x cIil ,hibp bean cv , 
,Xhl t ,'1, 'i,, li d , II),Ip t , '. t , ipe, ,i tcriI til ri I t wi t I broaid licansf andit 

(13 



quinoa. Maize x beans were planted at I : I m spacings, with broad Ieans 
between maize x beans and quinoa every 5 spacings In furrows across the 
maize x beans association. Bean yields were reduced trom 2387 Vg/ha in tile 
monocrop to 712, 625, and 383 kg/ha in the beans x mnize, beans x mailiz,/
broad beans, and bean; x maize//bro.d beans//quiInoa cioppting system;, resp.
Ituncan's test indicated that tile b,t treitutit; Jin terms of product jih 
were monocropped beans and inaizt, x l;ians//broh] leains. 'Ill( high proft
tability of thle r aize x itans//broa;d benst and m;aize x benn tysti. ms (e4F
and 141%, resp. ) Itntlcit,-d that ttile., were the 1(tt treatment aod most 
recommendable. The land use efficicilcy rat io ;.soll itiictted that the lIe st 
.system was maize X ben s//broad e..it.; (1.5). ('IAT5 

22744 ()BANI)O G., I..; ARIA!; F. , ,. 1982. l'aluacl6n del sisteia maiz/i
I rijol arbist itvo tri , I depa rtirl( to tie( Nal it o. (Eva Iiit Ion of tit 
maize/bush h an, intercrlopplng, systeti in thie department of Narilot) . Il 
Arias F., I., ed. Reun6n Aiual dcl Prograi;t de Cultivos rI1t fplt., 2a.,
M'lI aga , oColtI it, 1t8) . Tral1 alos pre!;tn titdos. logota , Itist ituto 
Coloiblano Agrtp-t.uarit. pp.Rtt-t(?. Spail. IPrttgraln tde Cultiv ,Mcilti
plus, Ilist . ( olomt;lall gtttpeiilnt fIt, Cetil to Rvg'lollal dte ltlvelst igac i, 
Obonico, Alt,ittado A.'rt., J19, Pa-;to, C lombi;i 

Plhailstolu ll]l;ll Is. !l(?' bt an!_l ./ea 1:ivt. litercroppill0 . 'flelds. ( holmbia. 

An expt . ,v'! condi ucllt.d i; latri' i ",' t eld ill "i';I'Allaligo (N;J1 f'o, Colomlbia) Lo 
eval t I rhe l ifott iiiiice o)I tin- iaI ze !l 4hi I;l ; i .,; Iiteurc opp ing s yi t cti11 
tradI tlona I 'Iiseti ill tI'e I ")'I o. Bu;h iall %it. Cal itlswas ilit c rt:ropped 
with maize var. Clavi iti ICA V-i(c, and the following t iatletit s were 
applid: (1) I Ct iltI;:;iLI( ('001 kg ll-ill-IC 1111Kila) 4 dlsea.t tandpest
Control (s ed rreaIt i withir (iit thalil) 2i kg/ha, Ittartoxit It anti 
applicat Iolis of i tllo ivl - t it o l ea;i h at 1110 g/lla); (;,) tnlv furtiliza-

Lton; (3) onily dlseiise, atld 
 pest cont rol; aid (') it check with ti foertiliza
tion nor chOiitihI ccliit ro 1. lean s resipttd etl !;ignif Icanit l to fert III. t Ioi 

7 3and chemical control , vItv Idln ;O 7.07, 1i1.01, ? 2.1 , andti l.00'g/ha for 
treattxeats 1, i, 3, ind 4 , re;p., wilh clizevair. l ]tvtt, aind 8 30.fl, 247.5, 
385.7, atnd 235.2 k. t/h.i fto trea tlleti Ls;i , , 3, aintl , r(-!. ., with malz,
 
var. V-30 1 . Thius ;t I I pe , ill appear rit,
tertility, t; ind ;eascs a; mait 
;tctors at ie t Ing ie;l vieldis li the region . IIiit tIl I at i ons of 

cIcade II id; itil cltr's trt I I ds were ttltServed cautIlng severe d;image a;); wel its 
diseases iao;;ctd b% Fisaritim s;t. 1 RhIzto:tottla,. (,- I et ot r chlilm 
1indemuth ianum, Ihajatihiorts ciclticeri s slsario ii Iutla, and Phoma slp. 

0)599 
229(71 PERU T., Il. 11) '. (Co.paraclin de rendiientos econtimlcos int 

clacidnl maaz-frf'I ((;tompartson of tii,- ituoinomitc yl li.s Iin tile ,.iocli
tlon ..aize-hieat.,). Tcsi Ing.Agr. in11sco, Mrixico, Iniversldad do ila
da I aj a ra . 55p,. Spanl. , Sim;. Span . , I9 t(efs. 

hlhaseolus vu.ljliris. Int(r Tppinllg. Znl maym;. Yiehi:. Income. mexico. 

An expt . w,; uidertk-tin In; expt I. fields; of the si{ielkt Agrfcola ot the 1'.
de Guatdalajara, !Vwie-,lii to colrpare econiomlic vl(i thethe 'vi of asstclation 
ma I ze-heanis . it Wa;; cocldelitd that the isoci;tIttin i;;ize-beitis represtent!, 
one of the itnt alterinlv'wsi foi the fAStmr.;. (ext ract)-CIMtS 

22525 IRANAIliO, H.A. I'.; SI VA, A.I'.DA; AIDAE, Pl. 1984. Cititivares tIe 
milho I feIJt e. motiocilu It I.vo e em do!, l Ittenmas it cotisorclaao. 
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(Ma1 I v v and bva i tl I tI |\',;I r ; I I i mOllOo c t 1 u11 c 11'1d illt ,,I Itio)I , r o~pp I ng 

,Sy.terls). Ptesqu I !;; Ag rope~cu,il i I 1ra!i I t I I I l ' : -h'- i i . Po'I-t . Stm. 

Po rt ., EnigI. , 19
) 

Vuf . I Cent If, Nacional dr.t ',- t du, .Xilim o Sorgo, 
Caix.9 Po~stal 151, 1',. 700I !4e t, 1 ,,a -Y ; Ir , l 

PhauL!t~olIus vill-K'a i . lilterv"IJ -I lqp l:; J' Yt'd. II,' 

II aIll , lh ill, .1 t+ I; III. i 1p -82 ,o''pt* ( ' l In I, (,Iih ! a~ i I 

I r n :*t v . Ca I:+II , , tif)I ,ld A i'll d fi,! I. ,'It. I' I I I~t;n.' ; ( I o 
Ii bitIzl . I co -- j3 , i t l 1',,! !r!.- . P,it-ll~+t ,,. u+ , IfI fi,.l if,-.]I i )0 1IPA 
7,'.*Il I l d P , 1, , - :1 Ww e ( I+' I '. , I i 1, 1 V, if, . li t!* ,-I ' l , ,i;,t:,'tl w' il 'ch 

ar'ld' 1H'e +il. p l,ll:t,t 1:7.1111 'I]!4],P ,ondl ill t ()I~tv t( wulci ,, !1,, u!,l,]llj!e+. %V . cM 

,t '! (~l-l in di ! - 10,l " ".1*'i ' l ' { ' ' JI; {t + " !: ' I'I d t ilt, ( h 'I"L I r , I.,', I'l ', 

- I II ' + , ! I I, "t' It'I , .~ , [II ' , l l:I i A l I ' l- 111'1 '. :d l I h l ' t ' I } 4 t thi l 

r, ll" ', tl II I t ( I ;Illp'! i l ,\ % .* PA .. 1, :1 . I w P Ivl ( ( {'4 flld ' t1 1, %V . li,, 

I it t v 1I - ,i'll il t m+, , 1 1 l 1 u 7 , , , I +., . ( I,.. , '. , ,tI : .,+ 1. , 1 )Ib l 
tllt.1' , t (,!1 1 t4 ' ,+v!11 ~ 1'. piI i,

l 
ItI,. " , I c*: . "t i g I IIJ .,a 11t 

lIir u I~la, I w , Il I f- t -+i h, .'+I I: } ' i il~d I:,I ,' , tr het;.ec :l hI ,' V . Mlill] 
i l "tF~ " . ..!. . [I h iit~ v:," I! ; I!c I, I,' I- .O~,pp I Ill . ' Awas F 

F I. Ivt Id p A, :tt.I t 

P'H1'.1 , . 1.; i%, F,.l . I A . P.; 11"48"(.'+ '. Arrati os v 
t I, ( I'ccc:; tI(, It'c I ( ('l Itn,~ tI ;<r [;tt (-M[ ,o 1.1 ilb . (,Spacl(ill's++ a'nd 

I'lan ,o his vill-L, .t-II it ItI I opl nig . ' ;, I ,ai V I',m I Ivg . S11.1 tng.. Y vild 
ptItolivilltS I I d . BI~ ' I I 

. 

t I.x 1 I .t d ;.1'IwW t. ,,' t c.1l , tI ,,u ,'tt 1 + ;ija d .1 1 ;1! (! Il* u.-ril I ; , I if;', 

dur j h - I I . I g !- , :tlon I (, (- %,,]lII t.'I i I I 1)1 1it Iit)' I, pa tvr l]!t I t r - ,IW 

c.Is,|I andt bel.1li, if , . . 1 1, I, I . File cvl , Lted I Ii ,LI'II -11 , I I)VI~lI , 1 I i I 'C 
o"4) .+ a ,i ill) , "l! , I . ' ,Itld ]1 r 1:; ! '. [I 1i " 11 ;1!11 p. I'll I I i . l 'j, , ".0 ) ({I 

I " 

4 , 

11I , l . q, lt , , :', I <d w.i 1, .I ~'t p , p'll t i ''it , Or1( ' ,Ind .l ', ' l i I ;itllt ,/ha ) 
, , ' ' t II.l t1;t 1 ~1 m , ,' , 'r:+ w I 1 , 11t i t I ow. , n,' ItIhw I I,- i, I t w i tilll 

+ 
.lill(! . t t-t ll I} * " r. 1, :. , I'-. i}, - :,titI I , t , I.'It I !hIi ', I . l,, p , c' I n g 

r~~~t 1€ ' 1~~,t }, l i 1 o l I h I' I ]i l-Itvv!, w i [' t1,1h'. ;1 1' 1} ' ' t 

u I+t lI t ; l l *, I I 11 vW'l I I ,+ I~ t ,* i ,I it I 1'* 1, 1' d+, )t+ra 1 -' i l 11, 

y I t. I .lvht 11 , an ;" I I, It,-+" ,:. 1,, 1' it I i'l': I l L i ' 1,,1 o:u )iTht ilt it~t lt'l c I' 

IIw h ,t .. , -n , ] t ,+ ' : It 'h c I.' l i tt I I . l I ,I +I' , 1t,,.,, Itth I ; 11 (1 

l ' p+'~I',v'€I tl l i1I I ' 1 . t' I~+ .1i[T, , 1 i't, 161 M l T:-I 1 1 )0 1 I'll 1.1u c70 14 

I eri-T I 1' ;L c*< I ;i € I I ;'I. I , lt V - -' |l a'I -1 tit I "(,w' oftIill ]"t.t~ . I Vltl h 

ta Ii t Ied .. '1w 1, 1 ,1I +,I, , Ap;s. ) . 1'+- ; i , I ng •.Ar.' ,;II I It ot ! - It,.)o 

I'll vII'. l d v f!;Id( :it , 1it .11-;1 Q + |ll, l , S{palll. vo 'l+s . . I I ]tls].1 . Vi +,',It. , 1,+ 

I'l x ;.(c . fI %l 

A\n t'×lt , w'i ronciti,'I ed lilt I ;anad, IN<l~,i ' 'l i I vil Ittl, , *1rx |c, ) t o , Itudy 

tht' ;t1~tt,1% ap +t! 11"ilI ",t'-heans + o, I , it ton/+ t i,Tmpor'ed w I It It ic+ rt.iyq .an ' ht-
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1~,i l I l ,, ilid t I, d It It.trI., I v t Il- tl i IIoI.1 i tp, hlIL otlt I] o L th I isqo)c i t ion ., 

1)i | I't TiIT1 111t lug Fruit I r t(i Tht. itI-!,wl-i ltit{ I I t c Iipi...t treaLtiter tS 
.11,!.1,,ii,,FI0F, .'0,1i1)11 a d I(I,000I(, "1F,00IO rid 5(,(00, "10,000 and1r 

I FirFiil(, .1,1 ( , .i'i 0 1 r,(il1i and r vsp.F 1 ;iu ,1iF FIti11 rIarrts/l;, [,S
t i - I,>
I IA ]I
 

" n(. ,',]lI l . floWI?,+'A . ;. ; A .. 198B4.I;>]:I'i 1',+I. 1 .,]. IlIRUSKA/', I. 


in F. li1Il, t11,1,..F1 '. 1il t,, t.lt11io 
 I ilIci..1ild t'.ll IT (:list I 'Ilopi caI 
AK Iit l I z lt 1I 1 11 I , ') I,II I ) : i.(l+- . .' . l ?II! .,. i, um . 'lirg . I l Re Is . 
!Pii I , , i 1 1('I n, . I'ilvI,. I r-it ilTVn, Ann i Arblr+, M"I 

N ,r I 'II- i pil g. L r jr.. r, i tir lhp,. ][I']i .;
 

I . I, i I i , I l t I ..t I,o Ill'.I u t t,I th, '.r li g, pr I imilletr III 
. .. I ,it,411,, il r".. , mt dt i vynl lirr, r iil i (lt ti. li,c*;lf v.' t Mi l III t 1on - 111ttlll ', ' IlO . },!h , yh il cl ill flltti'('Ilippingpl, .. Ii W n, 1 . l it I ,1 ,mi1 l lp,,l I t d( Ti II t Ii oilh I W I ,I , tv iotm 

,* i tl t i 

t1u, if ,11 1 I i tt t h l; s ',t, ll t I 


I ," 1,+. I :. ,Th' i l 1,, IIti'ritI ld ; viI.' Id i g -ilt.. I t h ll )( 11 

IlppI !"' lv t iiI f ,c+tel 

. +\' \ FI.; AP-!,\+ I I. ai -r irrrut i tres'., . l tll tu n, micon dv 
l i 11,.-, i iildI dc II l'lr i '.t , ulltIc I F ,IvT71;I1 i:afz ;] ,o"iln li cori Irf.jol 
at l nt iv l i I ! .' tli I ( lu' (ulI I1 I iiii( of t Irbush ht'tll 

w ill tFl 111 1 11 -.1i l ii liltr1 tr ig Iv n11.t (I pI lp~ sy I;tr i 
t I i I I .I- h . Ill ii'., h I.u . , ur'iA irtni Ide1 r'1 ,;t(tiin ie , 


t I i v.. i u, , . 'i, i I ( t8, r.J Iarjio tI 1)rio ,irt dors. 
F,,; ,t't,' I n- I it llI u ]iFI . , ,\nfi t,t,II I l. .. , ji.9 l- 0 Surri. 

, i.1' v , F.... i I" w ;I I .I T it .Ir It(,Ill . [ l1 I"P; ti llrtg 
* F gl r 'i i ' ii . " 

I t I I .,pI]-I, I A lli, t I l, I I InI u <d It ttI I c 
I , I I c i,p,I I:. ., i ii t i l I t'r,Ii ;l]Atdearn I gtgirir

Sr ,I,~I , t r 'I, w' i , It , l,,5 irlt O i'trrhiirt I '. itt 

1 , i .' i , iib. - t nlit. tlrgIt ,' itli lh,uii+ i r tuiu, rr 
11,i ', Il l. I f ,1, t. 1 ii cv.t I., I i1,, , . il I l t h 'hii ; I m ati 

S A - i 1 1, ' 1 i .! I' 11. . I 'I ,!" . i vI I. I lli teo iR n t /;lI r P I a ll I i is1,1 o.u, a Ii ilt I cit: til. (> -lil i h b tirt ier 

j0 Id'. 1i .' ig 1 ,1 I lul r hu i:.r ' n ,Ih,,"r5 ,a.i I F',rlt t it 1 1i Fi IT ouI
'

e 
t vl . til4e1I . tI i I 1 c,/,c1 i t ut lit,'e 

hi ,I i l11ii r ,. lu i+,hi,, n ut ir,1tuIIr 

ii lI l t hr, I .ni 1'i.f I Ih I ll, i(, tell ollr rIx 2iri ar
 

ItI , l ut r niljitrlrvIo I t [Lie 

.' :],iiii x I p]tt ilt fiin tlltr.F, r !. l i . I!,t ril I t ip l r f,,lihf uld he 
i ltI r Fr ii rt in , l h .I li ,it Irt rtol tt'Fr. it+t ,r vart. 

:11 I h r:, r . IA
0

1 \j FF8.-i . ivlir l. otr ari Ilih I o* t'''p. 'Il l We lt tile 

CrI't;I ti, ; iA .IAS F. I. I 11H. . I' taI 6t1i n iel . r agrollt~mltav+,11icd ah,,; 1).it o II f i, 1 v,,; : ,I, va lubhl,, -it c I I: clit.miw '7- v nI frl), 

iIIII ,I"it vF 'i. t c t 11.1- - ,I\ !, 
.I. h.i tl r 1 1 1 it I 8.. I l rlrirajarIdl' '. ,<. ReI ill 

lit I 'l:., I I IIv., ' :; ItIiI,Il ,, .'.. Mill.:+,I Co I ,! i,; 1 198?l . T I ; ) jo s 

pt':ll'; ' fi ll11 c % t. ). 11 , 1 1 1 , , -. I1,1tI " A im;I]de I 

1' .I Il iiI t F11I',I , lidt rtq rl.r it lt'it..l ii . 1r.1I,-17. S;iI1n. 
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II aruao lls vII . il , s. IIntlrt zippIn . ay c rop;. ZaaHI mays. Cultiv . 
Yiet' al,. ta l l. I I It,l.r ia . 

Slit I u sit II ci [I';InIa1 f .a V-/, i3[Ia and C. 1a], v. 'a -',aa I alt I a a n Ii ' liv lllt I lag Ii 
l.a sat v" , i I'ivia , aI 'atil a) withl 6 lo;a, I imbhn hlaa var. (Cairga anto, 
Rad Ia , 1I, ( II . I , I itar ilal , I('A-V,laIit I, Ihutava aia' lin'ela ) irc' jresent eI. 
'It. hr i ,vat h t. '.,t. IiA-Viforal , vialdi , 172 ; d MIA, g/la aha i iha re,;p. 
',':; ,,,:,, wa!! l] .d ',',I 'top;ailta . 'lit1. la1tglla' t villd ;I k g/)la ) was 

aaIlIi II at !V!;t, 1 iitI1l1.11a'.a 1t tla Iila.' '. lt ;i l:-a arave'a proamising 
;atta vi, ; l d '0t, I ',1; a in,i-7", i I'l wit h I r ,f ,l''. "l''I'i a (li le noappeared 

I ncw p.' 1I. i I ii it 
 A I'ti I'' tJt I I th' t t i, ti ha bi'tan v i . (taargallaat n 
I(;iadI Il, and hm I N'.''I'jitlta . ( 1A;I 

'a'7 V. a'It , P. a I., I.a 't. A;NI' l9H."'. l:';htaa'iai d dlleren

tv';*'iiia'l ' i a:ta'r',a a1'aaal''-t ri aal av'aalaalala, v ;i'th !;tlvo) ei c' irlriente 
Ila' Altt iaa.all . .aa tat I 'at atit la'aa'lal aj at til ; alli tlgeilei i of l ie 
ml.f I Ia,-,I .a I Il ,I , ttat ,]tJ '.'pa' . I I' ,r' it nI s \iaI tlI l l a(lia Jai I i 
A ,tI aa .I I prat. II;ta 'I t I It,- I I I ;att alie (11 1vilil i It a s ;2a, . 
M'l.1i a ';a, a t, a I ,''. 'lI' I ',- i ' itllt a'S.,t g 'i 51, Inaist Itulet 

-S I o1,i fall l lti ila. a.I t',. ,'pll. 

. , , .aai.. I ,. . tii,'. 1t . a 1 iaa l. .11,%,a l tr, l -.a'ea laa'I'!. 

1i'l taIla ' - I a li ;i'.' l tt I a i'.tl'nt hla'aa v.i . lI A- fht'llIaial were 
. l.;at tI a ' l' ' I .,v aI t 0 t ' i v Ir.'t, ' ta, i t . I .' t'ali ' ili a' s tvli tIIqlii I '.'a'', Itat a]laattt' ai lalaila, l'va In.,. 'c!li t l lii taa l''i" i'''l ,'aiia
:Aa1t t r , I'''' I l . ti'al, ,aataa a la aa Ii' Iv aa'ta', I(I fitI t vtt.c tael 

ra.i1[' 'I . tt.n: , t'a'.alt'. !t ttaih l.a' .l l''ill ''l lI+; tal attlh 

I lll ai t a t1.'!, a tat at- aIaa I Il t a 'ttIaIl la' 2. '1 ,tilta 1aia0.1aa la 1o I r 
I,Ia' . ! ,' a t, 1 ! I r ;ia , i tllt ;1iat II-Ipplr ttilt I ', 92'

1 1 I 9h ' i : 
'' ]'aa' l Ia l'; illIa, 'llI at I , pl .,ia I v( ll a ila I Ial ' lhA-\'tI..at I 

alnaad I I . ,iid a , I 1''a t it i a' i'a'V, i 1 , i ,I ' ' va r . II''aA '-402 aatnad I CA 
V ,', 'a I 1la Ia a' "I t , i a ai'l' itIi, ' '' I I.ia' . ) . filt l ita'1 v I (] al nd 

II !l ;, t aIli i l f I 
1'tVS I I,t', ' i.Vta ''itl a 'a ' a . I'h W.Iala wi'iha lt l .aze 

'ail I It I a a I a fll I Ita I a ,a a' Il l itdc rolal I nip 
II aaa1 'ltta ill'. ia'',ll.Iti , ;Il 

fliti 'ia'a la'a aW'I , 1'ti a ial; ' r( lia',with t I al: tnta, ha;it't :( 
t 

I;,'] 1l1g/hI Ior 
it fa, aild I I ,' ' ... : lt'a' A-VI.'ltai.a V-!. , itil 1 kg/lia,wI'itaI aild llh lfl i 

i '-sp ., %.'ill V'-,, . [ 1A I 

S h/t'l'hl'l i I. ",P A. I'o,'. I:v;laia ia'i l 'it' atl tiaall n,'|i ale 
it'' I v'a' tt, - IIaa. i'll i a " ' . t. I-i l ',I I a I i , a I ala, i ittuo l It, alI 

r 
, 

T!,y;l, I, , A--Vt11 , '41d ,, i . ,., [€ l im lI'tri ,- nl ( I o rI-I I d! l L lit Il~ 1 0 t tinMai17c 
t'i al ' ' ......1a ' 1A-l 'ii,,;' I It., , 'll ,al'l '''lll ia ta it' It il 'il ll (atiV'1 

. I "..I . "I I , i . aIi;il ioIrIt . I I , l'; I.y I,I t Ika'it ala lri!gi'attaah alt' 

a' Ii, I llIt a'', I-aI i. alal i I 'll tl a'I I)ll, iI. W -4 ' . a a r'l'lll. 

I a'a ia.'.aul',. It, Ia lalalatl. a t ' I iiait . 'latu I. 'lai a' 

'hI' t a '-rlit I . axp . lae i'at r taa a'.,illia' Itt.,t"a iat. m I a lai ' l ,i tl ni , 

Iit I d l',' I l i 'it . i,,] I. I id tI I. 1h .1 1 1i I,1 1 d I" t 1:iil l t1; , IIN . T he a v .h i llt i~']' il i I,, if''',ala'. tdill' ta',ataa taaai i.!,'aa at'li'. 'lat ait. 
btalil v'lalt' .1 i l ill tit I a III . . I I.lltcli t '. , I , It l , It ala., I111111, anitl 
.1 4, g,a .a 1,]1ill I .', I.u.. at.i I'', 'I I, ;aaad 't,, a1iiadl l a l was 
I.tt l'11 I I I'lal Igi-l.'i a t'xpatmlt,d; .at''i .'.i a i' ha,' i a'li ll(i'ra ,;a l ttail't. ta 
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m.IIIIr,' I. I III i bvfliQVl, . and ov [ineI rml t1vs) lid mn it , ?it I It't I i:,¢u".; ili 
.,v I:i ( il I Id bilis (1-2H, N i-',ro f4,, and N gi'i I )()) ili i!;!ct at il. 

Id ;in.]tvetilic
Imaim rlart t i t ni c t I I ici 
It. It, t Ii ii tIIII\I fdI aI app Ici it i )t ; tihe i ,fore, te,i l ai I et ter uise(I . 

of' Iti dg ow rl tr!, we I f (ti. 
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1(', Pro~duct ion 

X* I1.; o:)NO, P o( 1 1hi: YA, I'I:{T I.1184. c de t ni l i blima ie frf
, I t~_l.' l:g1 i.) (Prodi,'! otf I"I . 

;! .ihJ AgtIict' Iltq alizir., Ll1m w-,! v s 

~ ~ 1'd1.J lI i,. hv.,in .vvd) (Ctvm'ia y 

tI ur| i. r t'api, !ibr-,.i l :,9 r 

I l,,,., I' tt .. II I c '11, " Ii I l ! do' - ; I"]
:, I',l ,i i I, c Ag r I( t ,I d., !mTnI t, I! I I It , I, 0 , C jh , 

i' h... " (idip hI \)'it . l c it ll. 111,t . 

I "t'd, p rIl , it , , J, 1 ,j, I ' i .. t 'l l lrl, i . 'tJ.ti'l lI I ;111,1 J .lilLu'll,111, e . 

.I 
I, :,hi I tI I ,p rt b l I iii lIt' Itil Vla 

I, , ,. . ili!i nellt; J)I Ot 't:llnI d, i t htat Itluld It iuti idderedl 
st.avdSuc 4 1 1nd 1 i it yzvd0. 

' ,7 0181 

Yo."t r i v.t IL iI s 

(1 
', , S. AVC.;I A.,AC. .; AI,\,\ , F.; .ASAYA I.;It1117 S., 

:'!. ,i . l ll I C. I , vi v, I.r v t aiIa-p (i u I ,If.1I 1i I !fit 17 t ,V ItIjl . l5, t do 7. vtll ,,nlAI.d 1 1,1~ !;11v ld c'I; t 11 11,hll ",lp ( Illatv

, itl A:~ i ii a Ir l1;i I a~ I 1 P I t; v, t ii It>t I ,r ,.t r,-lm F( l!>, viiI (I 1 , illI , 
, r iuml' b!Iie I4F ' tF" , o I ht It, i I, 1, . in,uiIt t '. :, I ,v.,h . I 1,It 

lItuI t f !; tw it'lIll Id' II.1 A'l t ,I I I }, I q I(, 111 h it ,Ip,,f ('11.11 ivm.l ]1a 1 111 

A I I" i li, , Jind 11 , t I ' %.i. I '.. Ialm 1.,!;i 1l tlt 

Itl -llb 1 . In1 [P lli;iml , llil] 1 1( 1 , , ,~,I t it et'I [ H1 -J '1 1 pcH1i. i 
1 , l , 1,;4~r !it 1 l,, 'll11 , f l A']li llI t P a' l ,d II' i , , , i( lino ." ill. -l 

vl}4l I P'til~w,I 1. 
 ',i , ?. , ,Ill. ! I, I IIl I ', ', it'll'lo~ ra 
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25319 AT NrIFA) IN'I'' AC I)'AI P F ,U:RI(l'I,'ITI A 'IKOAIA . IF9M. Vit.eio Centro
atuericio dc A..Ad;pt.-i, RilditiAl to VIA'Ald' v 5I80H Illh', raII ((.tnt 
Anirvilcr ;i t.ld IrI , idapt ation irtl1:,viv\, VI(A 1981 ;i1rii 1 4). Ca iI 'i %.,i a 

Co I orI1l,Ia. Will. spai. 

_l ,11.vo_( ll.i .vi!l ,'Col.-tI vi, 1 YI I. ,ll A,' lpq tat ill.'r ;r'rvl~m ' m I,j. X)inll Fowli' "h.. .. a.Ar r;i i ..eo 
c .; ) . + o f'+,~lc'- I !, ReIl'.'. ,' taI A. 

Su'ee t A ,t. A/AAF~t,'..'irir'IrA.F.lF\,'F,S - tt- Ar~ra,Alda.~ Ah irdri. I..kL NilA Ija ff. i i17; At ~.(,';ri rrtrF a.LL2A;rii,.urr r;ru,it,,i'..lu.t .. it. 

' v rlr ti:. ' r Ah- Il II IIsr' .! F' F r - ,iri (f lit I AlI'I'II';I I I t i II 
* .I d ;I Iit t d ..I I i I I it' Il t'd . Iit ,. ilt I ;vy' l sWerei 
* A t, Ii Il d !nt. , .1, I ,!,16 he": . :I . ,-d 1)tr, II iiAI It l Al P t IIAIiI.It"I)I 1Ml ;t'II III I .' E t ( .ti el;it l) . , j I ( ' ;lI I W,' 1 ' . 1,I '(d 'i I !. i I c ' ! IT ota I ' 

R ic'], il r ,111 iltit I I. I I,
f
i 

l
I-! NI F. hil, .1 r .Iriil ; i ' t, III Irt!;lIrt.;I,,, . If, . ' i , 1 Il l , :I 1,'t11),11A a t I 1, : I'lI!.. I v' ;, COITJMSo0 11 

o l 1I, Mid . ! AItII ; I IIr rll l'i , .' ill 

1.rr t 1 f , I -,Iir..lr A ) , i I AI(I I 
l;p-o 1 rIr t t' ,1irA 'Jil i It ii' ]1ir ,' r i n l t ;I 8

I I c !, I I w ,'' t I- r irt A,i; irIII ' Ati-, it'rd tln A lMack 
I 'llt I A' 1,I ,.k';.. rn A 'Aarrvr _I r IrI! .iI I . i I. , RII1tAiiirria!
 
j r'rIA,,i,. F !.Iki,_I.IiI i M B; . R .
-I 1,rr R i. In1) A IN 1', VIt 1, 

1). ';1', , .: . IA; ,AIIIF,'.'r! . I .; ',IFA/t, h I Ii.; IAFAI' inAI A, l.. IF).IN, 

c.I AAltAfnrgcr' r I' '. A' AIr: irrr'v t rIli r t IW'itril I itIi !t(,tI 1 Ilrts). Ir 
k ,llt n I , I r I . i',rrnA, A , , i 'Igi-A , IIri;II , AT i ;w .I I iFr., t r-A 197t" 
AI.-, Po.rI I "A I I tr , ArtI;. Ati lA'I , qui .ir; Ag ror il rs. 
III . ') - t I. i, rt . 

it, ; v :F I t. Fl i ,IT . Adia itlt i',,. YlI,, dt;. A',),,,Ai . 

']'i- ilt';1] '; irt tlr-.,. ' lirrrri.-ir\ ,, . Fr ir i~' .; lI Ii' n',.Ii ]l uiu; rIt 'I
 
l; t , A ,it t-Iii :III I i" ( I,; li ()rr" An n A
.I[I F .I' i . (r t I Airldtr II I ts' . * r lr;lr ) l 

Air FII i r ,It i r.1, rI I '(..n'I I,1,1 . I i r ,III [iI' r'riltv'd. Sixteeni
 
I'la., 1 inw, , I I'' . v lt' , d I IrFr I' F,)t tIt' ,;ri i i r.lr. t1;Itrg c' .. r I1A n ) iari ti rt'
 
( ,tII .I'I 1 v .i l III I A, .I thr rr
Hit 1' Ft ;I ii ,+ir r ' irtlrn'di 111 r IIIztl rir;rI

do SII ,ilid ,I);,,1 , irr ' h I', W'.tI' tmi II,' 
 it til tithr :. iter. du tr

lt .. 1v ! :1+:. l l',,', o and 1u; t 1 ''~l ll' ) . i1 'll!t I - I I.'t 114 100162rut t In 1,rnrr,1 I i. iIIr 1i r I )it i ,, ei A'. bit I u tevrills
 
oA v vI, 1., ' 1, -,- ':-, I d I . weg,I, - , i i Aurr t ert e
 

,t ll I-F. h r Irh., IT I, Ir I It It)t andid r r I ir hrt AiIiih'rtrr t I ii.mutr , 

it ci- itI i; t ]urF rt i Ar /m ,f II AoIUtlvcel 
t . Ii nh Ir ,;rr ind''i' I i Fr.o iI%. %I i I IIh,I / _ ii 'a , A FAgitheo rn

-li vr Ii. r . inwf I v I IrAr A.-ii rr' I I I; .n 1 6tIt onr I 'ArIII r'AiA . WiIts lilglrut'
t ii t rh .' I' " ,i . Irid ,') , 1,1 c!,Av * wa 

pa,t Ic"F2FrAF I:iiF;'rA, M. S .. lII' AI '..A'I''Al , .. I.; I'IIFAAFCIF.I1)IISA , A.:.r.; I,.N, 

.. ; VI I: 1VA, -. A.; AA , A.V A 1it . I-'t!;;i Io regIOtiu I (It- v r I'iartl t s.%-.t] titI I ;10 I t;I do(Rug Ioa, I v ) 1.11:; 1 It 1 ('CII" c A luai IIort , A gr'-P'. ;, I'II I, IA'' Fie I Ian, I 3a. ,A107A tir. Pi to AIeg r -, I tr;Ir ;II , I ii;tl tuto de 

P'etsqui ' I-; ,\ rI l r ;!, . 1A1 . 0r - IA8R. I, I 

,'.._AU j l,. utIAItir . Y At' ds. B rn7 1l.i "0t._- V'j~I I ... Fr It I ,iir Ada; a 

7I 
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bltan trial,; 'itliti-t ill it in ;ile 

(it) Sil I and 7 o i Sanl I (at arilna , Ilrai II, Ini197'-'t. Sixtt n b'all cv. wire(* 

evaluated; a conhihled anayYtI.; tir hot h regI ons IlIcated that the 
MititstatIdIng materLiI!; Were PIl JIlat;iI , 'tI(152, and ('iIima witi 1181, 1174, 

and 1370 k,/h i . resp, II .' N.1V t r0 i lt ' situ I, tg ons, cv. (:ar ncal 

The lregional var. wtere ld Iocat ti Grandile 

and Rio Iibag i we, tilI ra t t Iilt-Xlit ptevalvit' di .;e;i s , Col letrotrIchum 

I iMidvii tliioii':1 and Xnthomimini; jhaseoi, and producd i%,. yt, l Idt; ii 1915 

and PlH kgiha, ri!. ; thieretic', both ate ri','ommendt'd I r tele'ase. [CIAT 

1.') FM2li'ilPA p,\I.;I .11 t i :SQIi1 i'l Ai. '1:i)l'ARIA. 1984. R}'.!ultadot de 
i; ilt,;g', aI c'liltlla~ do fet i l cm€ ]'()ST!8. Hivl I [' s t;a c I'v l ('Itlts ill 

Iloh, .198 1) . iioilu -, litist1 , tIll ad.' de Ex.', ul , . I' l ii 1 ;a de Amld to 

I :;t hli uI d,o li ra dc Di II . lt , 1 . , . p .1. i I .. , ' ' 1r 

i I I(nilh1:1;[;. ('11 I li' iAt 7I.* 
A'd., itt i m . i, a t . 

l 1h1+i IiilI .c iiuill 'h !l Tl,I . Yig itis. 

I 1t. It , l i I t til t' v It 1, Ii1 t' I I i t ci1i'dlt 1 ar 

IliltI tllI t i ''s, X iv ht t I I i 'I I i I ,iii lII I Ie it( I i , t.l lit 1 V1l ir It 
1,r '.,t t,, ! . 1,t " t . 1lni. I.'o, I Ic I , .,t I II , ,h t, - I' v~'' t, du. Pe ;Pqu JI ,. ,I 

Amtl ,t! I t adu. 1 1h1 PtV ) - I,l , ,, . w.zic ii{ID 1110 , 11 1,1-1B- -cm" I Q), 

IT- ',I I '-, I,z li W imA aoi, 1,i, ll with iI , \i ih uXIW l70, Pll aInd t'I fh , X.,
 

1 s W,, ld, I,l. " ,..' Iv 1,. Ill 7Id(tpt, iIi tIl , l t , I. I t -Il; 'wre
 

1 ,"1 - 1- ,11,(! 1+CA '," 1 )I ( j ( 1IdL,.'; Ii ll+,', ; ,l~ , Ie ll , . ) .
 
I ou1 .11111111 t a t 

bo tt II I I lITIti l Iit i d d i I ,1 t o, .I_"a I It,il 'l h t I ,',_;- I 11 ,,,111 i I; , ild It iiV 11n 
X,il_ l lo lu isj ilL I I ,11;'.d 'd I(, t r I,ch<++ I IJ11k-ltL It w et, c, rvvd 

i t i hIW t;o I*toul ; 

pesPt+ aIt I- t h ! I t -,,. A ,l I t , it( t, "i ' +'t..I iI.i + Itt .~;IIIIO~ t n ; to liests+anld 
I l t,,, . l., _l _lt .:l pc "+'j'la .111d , Iit Il in w ,tI thlt- ll"!,t 

' 
d i t <III- ! oll flll lit mtl i;il,;. I']' I- J) ltlt Ia(I(,h tIII h I i lh,, t ..l+ I+' ,ill A t IP, av 

.i vId + ; lg /hIa ) 11!joljj thj,+ 4, ,< . uI .d ITT the ' -T, l . Oll I'Iillit Ing' t flue was 

,~td~i whr!I p1ainl l1i+lt. v'vit- (iltihlt[ I- I , Iav :': !it Inch *l i! Itherre wer e lilt 
+ 

!Al , iI t I i I l I tl' I CTI t'! ,H;ltml '.'i .,]Id c; I<It I, , ' v . it, , it . 'I 't ll b ~th11 1 1 la t I ng 

,ilttVP (,'p~iI li+ , d !tj,', 0), w ith .'. ,It ' Ighd1, hi Idk [ C'<.A I'l 

]++lI( NP' 111r1''"1 ; PI N IIlV P; RWANDHIA. 1 t) 74. 'IrlI ,S 1 C2tI:++;A," ON Il' tr drv 

kll ll the ;it Kara;maIi 1-1974+).%,a I rtr', dhe h1i1,111 t .- l, u o !,: u't I rig,, v (I197 

li+timl l a t for! (i Iv ontd I IrIga t I-d ( (,dit(i I~I. iom. I K raltia.11 :+,'vI'v 1111d.il tt 
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0621 
22 165 MENDOZA M., C. 197/. Fnsayo de end imiento &e ' vat iedades it frf

jol en la lenfnsuli dt Yucatan. (Yield trial of nine bean varlietie; it, 
the Yucatan leIn IILO. T es;J! Ing. Agr. .aI isco, Mr-:I co, UniveIdad de 
(GuidaI a. ari. -:'jp . Spin ., Sum. Span., I" Ref. 

has oenIusI._ If;art. Cult Iiv.t Adaptati i . YieIlds. ! :'etCO. 

Ail expt . ,'iF , olndut di;urini' H&te Iinter ,'( le 1t 1147 1 at the Cen.lt i d: 
Inv.est igac i' Arl ls l4 l I leni:xelli IdeA I it('l ll (..le fi t, l'liplfir-. 

the fteld! lt I , '.I . (lCuatemln 1:1 ''l,, .aml pa, I.il te i;';l i 40,1 V' t'llic 2, 
Vene I'il; i II , I-tV , I r r eib e, 1-59, alid AI I I a'ga) l nLi s ic;t Icall I I;tt 

SIs i i pe r ! Ii,,, th ,'vi :uatefd v.r . did o t; sliI . it; I ietI:t dl f Ier n t'es 
ilolli" thelle I lv,, t f l,rt 9'cc dI lI! t I 1'V %. I (lIl it L.eii. 1d S :'if 

) 
W !; t Ie ist lnd 

the e;rI,l[ ;t '. t,ii ip va . JAh (e'xtract )-(.IAII 

,23889 IC I'ILLO R.; ti['gT IE FRAIS!.:, C. 19710. I'ssi; tI 1 tai de 
haricots rouges. (Varietai trial, with red ,idney beans). II In.stttut 
de Recherches Agrlnmli plies, Tropicales it des (',] ture; -vrieres. 
Rapport Annuel 1978. Siaint DIenis, R:Union. pp.67-6H. Fr. 4 Rel S. 

IPlaseolul; vui l.ar i CultItvar.; Sclection. Yields. Renli. . n. 

Result s are givii (t var. t rfils with d':r' and cl rIming red bea vat r. Itv 
(oI inut Ions and Bretag v (Reunion) in il,; . "lie product ion of IIi InIing 
heal1s i l wi th and tarv (-otl tel']llI ,,ocil IOt,re props phyt, -anI Iwa; not Idghilv 
superior to that if dwart bleans: Mi)OM kg/h, (Petit Roupe) vs. q 17.2 kg/ia 
(Marlat) . For the high at. regin!; best yields were oft.lined at the end 
(,f theI rutty , and fur coast;Il r( p Ifot' fIurig t :I, coo] Fe sonIo.fsln tIii 
IiIAT] 

0623 
25876 JI-R C., k. I F9t.Itahl il)dad en renditl;Ie tIio dv tIri 1l PhiaseolIs
 

vulgari; L. en ,I ;-lia templida himeda di ,hcxico. (heat yield .t;ilbility
 
In the tespietate atefid oine oi Xie. fio). Agrlcil,lra 'l-tiea de mr.xiio
 
O(2):13 1l . Span, , 1;ui. Spa;., 0 Rel., Illus. 

i'hase) lus vulprl.j I:,. , daptat i,,n. (,i Itlvars . '; i' ld,;. lexico. 

,] 
trial In [I() iI. it - (oil tI. tI'MperaIte heid ;n(. of !Iexfco, to identi.:.y 

ltlring 81i t vhe'.fl, til itv ol :' beatn 'r was eva lat i In a tnIform 

Ilia 'Ier i" s wI tf I , 'II ;111 ' .Ii i f t;pcI .fal t t I on indi to !;e I ect those with 
lie!;t lie IlI Irlill cI aid lir-di t Ion slt atI It'.i 11and li- , t 1If ar F , l' ? s15t 14t1 
' tiredinj tri,(ri:l'. 0! 6 vat . evs'ilte , - ,howed.1 l. tibli resplonse 

:I] I env Iti.I:[lt 4 ' ! llil II . ti ha. ItI ,;t 7,t v d 1 mon I oi I fIc! ellt Wlis 

1 It 
repres 

!,fgnIf 1c24I(,v .I11v q ll.t liihe unt . ih1,wii ', tfese t rea t lmnt s were 
coli-, ;t 'it . 'illrco tIl TiI l'-po-se Caill fe , red f - it o tie lo al It ies unldfer 
Cons Ilel- t ,II l il , I 4,, ie'1V hld I V (lle ill i ii regre,;s : Ii dev lat i1,n equla I 
to 0. 1'f; 'k;,I. li-l I ,rref accel afly i:. al I .i f ronnie !,t. ; olwevel , thev 
;ire lC er.lfd ,ir I e .l thIle I I e ll; IonO,ii UIld il r plesg devlat was high(er 

thln 0 ;nlfd , t lmt, , i I i I nrrlr iltce I ltiot i, 1)1"1 (Ic( I f. I I . Calvil tIo 
(;l rall fillI[o / fl . I . I ,I eptabl, ic t 'pell;se Iit'111avotrfli I t'vfronet:'lts, 
allthmqtl ;i it als'o r .;nted th ! i , .,si,H stenII', h Ij' (av 

i 
11- gave400 997-c!)-7) 

an 'I( Iept;ihll( IL., ,l , l; 1 % Iii fI vo r~d) Ie ellll+nr t , {C IAT]rI l 

00ii24 
22971 LAVARRiO .. , I..1. 1969. 'rlleil dciadpt i t ( I()ll ' rendl I tnl to de 12 

varleidlade!; I(c frf Iil iti 11 zlla d ie de Icentro :;t ii1h, Ta miIral ipiaS. 
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(Adaptation and yield trials ol 1.2 bean varieties in the central zone of 
the state of Tamaullpas). Tesls Ing.Agr. Jailisco, i'xico, (Iniversidad
de Guadalajara . 84p. Spaii., Sim. Span., 14 Refs., Illus. 

Phaseolu, vulgarfs. Cultivars. Yieptldtlon.Ylehls. Mxico. 

An expt. was carried (cit in the lireez farming collincNl ic, Mexico, to 
evalIuate 12 bean va I. fc,r a(itatit o and yi Ild ur I r i pat I( cond It ions. 
A highly sIgniii(;nt difference was fouuld betweeic var., the C.V. being 
equa I to 59. 92 ;t l tah v in. ci i I ccntI difference, Hf .7 kg/ha. JAS 
(ext ract) -C:IATI 

24652 NYABYEFDA, P.; P'I\ANZI , A. 1980. Rec;ul tats du deux e€'saIs 
comlira It IIfsvarfetaux,i su arlirlctsc lns (kllC 77-79) et volub iles 
( C 77-7 

9
) Ii Rubjiia. [ oseIilt; of two COicmpIaitlV t,varietil trials with 

bush, (iIt , 7 -75) itiic cI Iilli i (R1C,, 77-79) Icai.,; ii Vlcona I, ubona,
Ilnst I t t e.s Sci( nce.; Agi oncl lclue;(du Rwanda . Reoi l tats d '; ;ai s no.5. 
171).Fr., 3 Refs., Illus. 

IhaseLc I u Vul;i I cvc .	 Cls. Cc It rc Adl;tat ion. lcWar' Icic;s. rilcing 6eals. 
Yields. Rwanda.
 

lurlng 1977 -78 1tl i with liclh beans was cairriecd out cIt the Rubona 
Station (Rw ti i lcd hil)lticr vildling a;ir. than var. Sa.ci and withouttol' 

threshiIng problecm,. 
 V. i . Fvi ;ncd Onnyu (cilty it- eledBitcianf,lndt Cirt] 'I wts 
equivalent t 'h f . \ cc.i tI.. % Eimma prl l Let 1 highlc content,d protein 
earaI lnes!; , ocic re,; I .Ic t o Crypt cgauicl c dI evises and tIo I dging, In 
addi t lon tcc Ioid ecd i;,' Iicndcolor. lliwtvwi, it adapted hetter gooldto 
soIllc th uIi t,, poo r II !ircdlar with clilblin vir., 8In cicther trial 

var.o cf cliff ( lit phliii l c1,;irc Iterist Ics we re compa re d to ideitifyI 
hIgher ;IcIlI g, ir. t h vn,,I. r4,. Var. (;IselnvI I wits stltLsticaIy
 
s uperi or I tI,(, chi.oc w I,11 1 1) 1)), 1502, 1:76 kg/ fo
and fir 4 crippling 
seasons. Y. (;tISIIe* v .l ' WOc!, ilic cult;tiiidiiF. IC AIl 

00,26
 

(;'A C.V.;
2,5	74 PANI C;., :A'IKFO, M. DI" I. 19H3. Vivero itf erdl.ciplinario 
y multiLiga; r ciT; 7 n I f neas de Iai elI ;I s en(Iv ;cil 1 cl( Ilvcnz lIis c I 

Rep i l Ia hccc;oinIIlciI11. 
 (lvt.rd Isc 1c 1 linary and will t iIloeat lcicnlI adaptatlion 
nursery cl advanc I :aci i;clcI I i Ic-!; In l)oni tc. n RepbI I c) . In Reuni6n 
Aicuall le] llccgrcir cc Cocccjccrat ivo Centircinoericanc pcril el Mejccrmtcento dce 
CulIt vcs Allmcnc ici's, P9c.PanimA, 1983. 'luemoria. Panamia. v.2. Iop. 
Spai. , Sim. Spoic . , I3 PitI Aparta;ldo 21 3, San luilan de ]iI MIlagina 
RepiblicI la licini I i 

Plasol vIiui CuII(ri. lv . Snap beciti;. 1cilcant Introcuctions. Agronomic
 
chciract er-. ResI s tc;Ilce . I'rovivcies Lhfllcceo I. elean goIdei oscaIc virus.
 
Yields. Adactat Iocn. Domini call epublic. 

Iwi aidv,liced triaIlt; we ro swinu it liocalit Iecs of thIe San lulan lie LI ilaguani 
Va I ICy (IDOMlicn (cpul II C) to compare improved sna cean lines and var.Cl 

p

from Puertc Rico, ,ebraska and Michigan (LISA), CIAT, and lcal checks. The
 
genotype was ';idf:-dilf cigrcnom chlraliteristicc;; and realctionc varicus ,ic to 
diseases. BAT- 174 and RAT 271 showed tilie highest seed wt. Bean rust was 
present Ic all the lintc, inc lliding the previously resistant 1-190. 1Ils 
diseas;e develoJeCl tic a c sser ecxtcnti tlcth. Dominicanl lines Pompadir and 
Constanza; hITA 15-190, 1,/T-1274, A-lcc0, aind BA'I-271 showed less than 5% 
rust ifect lt; littI, I cod Venezueli 41, (hotl i ;uicetitlhlI) showed less 
than 25% lcat ilecticn. AllI thci lines presented Infcctlio by BG;hV. (dAT! 
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062725805 
 RAMIREZ G., I).;D)ESSERT, M. 1934. IEvaluacicn del potencial geniti
co en habichuela. (Evaluation of the genetic potential if snap beans).
Acta Agronomica 34(l):14-20. Span., Sum. Span., Engl., 9 Refs. 

Phaseolus vulgarls. Snap bean;. Cultivars. Adaptation. Yields. Colombia. 

Al 
expt. was carried out in lalmira, Saladito, aid lopayvn (Colombia) toevaluate the yield and adaptation iM 1 -;n:!p bean vcesi'n!; :ind a local
chuck (Blue lake). A randomi;ed complete block dtesign with 3 replications
was Ise(d at each 1lcat ion. Snap btean acces;i;ioi; Metoo r, "lop Crop,
BountI t I , and True Green had the ; 'l jod at 1lest Set au 3 locations.Accessions Ilablh itela 2234, Blue Lake, 1rue (;reen, lhontiluli, and TenderLong gave the highest yields; witt 887), 610/, 1]73, 3087, and -3002 kg/ha,
resp. Under Palmlra coedition;, tie accesstom liah i c(hel Ia 2234, Blue LakeFM 1, Bountiful, and True Green were the best adapted; in Saladito, IllueLake, ilabichuela 2234, True Green, and Wavero; and In P'opayan, Blue lake,
Stringless Blue Lake , Bount I fll , and long.'lender [ CIAT) 

08i28 
22537 RFYES G., J. 1977. tirueba de adaptacin y rendimienti, de 49 varie

dades de frfjol (Phaseolus vulgaris .. ) enaGral. Escobedo, N.L. declotardfo 1976. (Adaptation and yield trials with 49 bean varieties inGral. Escobedo, N.L. late cycle 197f). TesIs lng.Agr. Monterrey,

M6xico, Universidad Autinoma do Nuevo Lv6n. 85p. Span., Stnll. Span., 22 
Refs. 

Phaseolus vulgarls. CuI t ivars. Yields. Yield components. Adaptation.
 
Mex ico.
 

An expt . was carrled oilt at the agrt cuIt irm I expt I . field of t im 1'.AutOnoma de Nuevo Lefn, Mexico, to evalulate the performance, of 49 bean var.The following data were recorded: plmnt height, no,. If s;eeds/pod, no. ofpods/plant, height of the 1st pod, damage by frost , p- -sts, diseases, and
yield. The highest yield was obtalnei with var. Ief-I-Rli. All theindependent variables showed a highly !ignif lcant correlation. Tilemultiple regression analysis indicated that yield it;determined by the no.of pods/plant and plant height. [AS (extract)-CIAT] 

06129

22153 SAI.MERON E., J. 1979. Evaiuain (it,la adaptactin de 2) genotipos

de frijol (Phaseolus vigarls I..) provenlentes de dlferentes origenes,en el Valle de Iguala Gro. ('ivaluatim of the adaptation of 25 beangenotypes of diverse origin, 1inthe Igua:a Gr. Valley). Tesis Ing.Agr.Guerrero, MfxIco, Instituto Sipertor Agropecuario Almt6nomo del Estado de
Guerrero. 87p. Span., Smi. Span., 34 Refs., Illus. 

Phaseolum vulgarls. Genotypes. Ad.ptation. mlanthabit. Yields. Me>:ico. 

Twenty-five bean genotypes with differen;t growth habits, obti n(.dfromand the In;tituto National de Inv'itigacI~i 
CIAT 

Agrfcol (II'), were eva!uated 
at 
the exptl. field of the Instituto :Superlor Agropecuarlo Autonomo delEstado de Guerrero, Mexico, to detirimme their adatt;itlea lid yield under
irrigated conditimns. The gommtype.s with tile ighs;t ytIld, were 5105i, P1313-624, 11I 109-804, ICA 'jaii., and V e'nelI 2 (rem (l.i; , followed bygenotypes Villa andGre-I .iamapa (fiomr INIA). Tl)ronimmphigr,.sson techniques, It weas determin d that the ii. (,f pods/m' 1,n th c,,xpolnent that
influence.; ylvd the most. (AS (extrat)-clAI 
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25615 SIVIERO, M.E.; MIELHORANCA, A.L.; lEAL, J.A. 1985. Comportamento de 

cultivares e linhagens de feiJao (Phaseolus vulgaris I.), safra da seca 
de 1980 a 1984, em tres munlclptos do Mato (;rosso do Sul. (Performance 
of bear, li ne.; and cultivars during the dry seasons of 1980-8 In three 
municipa lities of Mato Grosso do Sul). Dourados-MS. Brasil, Empress 
Braslileira du Pvo;quisa Agriecugria. Unldade de Fxecucao de Pesquisa de 
Ambito E,;taduali do l)ora' s. Contnlcado Tecnico no.22. 8p. Port. , 3 
Refs. IUn idade it,Execuca de Pesquisa de Ambito Estadual de Dourados, 
Ca xa liotal 661 , 70.800 l)ouradow;-MS, Brasi 1 

Phascoluri vulia;iris. Cultlvars. ,\daptatlon. Yields. Brazil. 

A total of 15 loan Iines and cv. were compared w tt the local check Carioca 
at InI dad de Ixv, boao, de Pe;qui sa d4 Amb Ito Estadual In Douradcs , Fatima 
do St I , ad lnddapo I I; (Mato Grosso do Sul , llrazi 1) for performance (yields 
and react fItn t o Pro vces phiaseil) I , Col Ie ot r Ichum 1indemuthlanum, 
Larisr.ps: rL.se.la, and Xanthomona; l2Lst'ol.) from 1980 to 1984. The 
analyfu,., oI the iev;.lts obtained du in the period indicated that the 
i'it.tandnp Iin-h; vere CNF 0010, ICA Col 10103, I 753-B5-CM (911),and I 
753-7-CM (71h). Bean yieIda for all cv. in lourados ranged between 739-! 192 
kg/ha, in Fat ilrido Sul btwesn 1187-1566 kg/ha, and in Indapolls between 
1216-19:7 li;/hia. Leal disease ratligs in liourados are given for all cv. 

0 h 3 I 
.177 ,'SI VI-hO, M..; MEIlI(1PANCA, A. ..; LEAl, . . A. 1985. Ensalo preliminar 

do IoniIieiito do vo leao(Ilhaseo lu; vulgaIL. .) grupo Mulattnlho, na 
Cl'At; d& mourados, rm 1"84. ltreliminary bean (mulatinho group) yield 
tia I at (Eir, IourIdo , in 1984]. l)ourados-MS. Brasil, Empress 
BI'a!sI Iud1 - lesqu I ,a Agropccnuirla . I'dllade de Execucao de Pesquisa de 
Ard, I t fs ta;ii i ib o1)ur iios . Comun I cado TecnIco 9p. Port.l no.20. 
I 'nida,,tie bti e PesqiiIsa d Aml I tou Istadual de lDourados , Caixa.- da 

Pt,.il (-6. 1 , 7( . Hill lolrados-MS , BrasI II
 

Plhaieolws vu!L _ i!a. CIltivrs . Yields. C;ermplasm. Selection. Adaptation. 
bI-,. I F 

dci F ecncio tt, Pe!nqulsa Ambito 
100 hen lnef aoldcv. Were vv.ilua ted In 1984, in the lot preliminary bean 
(Molatinh, ior; %Aid trial, compared with tilecheck cv. Carioca. Data 
for each egoroll a;m material are presented for yields, days from plant 
emergeniie to I loiwerfli,to pod set , and to physiological maturity, plant 
height , guide ,shooti, I lower color, and Incidence if pests and diseases. 
For each miatenrlal rat! ng; iiv given or lieafdiseases caused by Uromyces 
phaseol i, C,,1let ot rlchum IInilimthilanum, !sariopsis griseola, and 
Xanthomoni Lhh-e II. Bean I ines ani cv. selected for their good yield.s 
and agrorot(wic cha'ai'terlstics, and iroimoteil for the 1985 bean yield 
regional trials, wore (rioca 80, Aroana 80, A -81, A 255, Cultlvar 7310, 
Cult har I('), BAT 2, IPA 1, MI) 93, A 245, A 249, A 372, EElP558, A 

At lnIld&ilde de Estadual (Dourados, Brazil' 

A' JALO 
338, A 151, EMI'I17, A 50, A ?'42,CultIvar 7012, BAT 336, Rico lardo 896, 
A 62, A 2', A .95, A 294, A 241, A 352, A 377, Cultlvar 6191, A 268, A 
353, and A 75. [:IA-I] 
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25442 SIVIE, ,.E.; ME.II1IRANCA, A.I.; LEAI., J.A. 1985. Ensaio preliminar 

de rendimento de felIao (thaseols vilgaris L.) grupo Roxo-Rosinhia, na 
IEPAE de liourados, em 1984. [Prel iminary bean (red-pink group) yield 
trial it UEIEAE, l)oaratios, in 19841. Dourados-MS, Brasil, Emprest 
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Brasileira de Pesquisa Agropecuria. Un.dade dc Fr>ecucao de Pesquisa de 
Ambito Estadual de Dourados. Comunicado Tecnico no.19. 6p. Port. 
[UnIdade de Execucao de Ilesquisa de Ambito Estadual de l)ourados, Caixa 
Postal 661, 79.800 lDourados-MS, Brasil] 

Phaseolus vulgaris. Cultivars. Yields. Uromyces phaseolf. Colletotrichum
 
I inrdemuthianum. I sari nis is griseola. Xanthomonas phaseolI. Resistance. 
Selection. Brazil.
 

Forty-nine bean lines and cv. were evaluated at lnidade de Execlicao de
 
tesquisa de Ar-Lito Fatadua I (1)ourados , brazil) in 1984, in the 1st 
pre imina rv bean (red-pink group) yield trial , compared with tLc check cv.
CNF 0010. Data for each gt,rmpiasm material are presented for yields, days 
from plant emergence to flowering, to po, set, and to physiological 
maturity, plant height, goIL shoots, flower color, and incidence c f pests
and dilseases. For each u:iler al ratitgs are given for leaf diseases cau';ed 
by Uromyces phaseoli, CoileLotrchum lIndemuthtanu, IsariopsIs .riseola, 
Xanthomonas pha;eiiolt, ant! BGMV. Bean lines and cv. selected for their good 
,ieldi and agronomic chalacteristics, and piromoted for the 1985 bean yield 
revional wrs, Iy ito Elp 8qti, i! in R 1SI2, PAT

5wore 0o0q?, 00, .T 
1458, BAC 57, BAT 1550, LPM 10033, BAT 258, BAT 163, BAT 611, Roxao RG, IPMM 
1034, BAC 37, IPA 74-19, and L1PM30013. [CIAT] 

O63 3 
26024 VERM7EVIFN, J. 1983. T', effects of disease-control, fertility and 

den; ty on a t rad it otta I and an improved va rie ty of bush beans 
(PhaseolIus '.'ul I in fields Narifio,gaIr L..) tarmers' of Colomlija. 
Ing. The; 1:;.;ether I ;ds , Apr cu ILturi I Inivers Itv Wagen ngen . 60p. EngI., 
Sum. Ingl . , 3? Refs. , II Is. 

l' aseolus vulk Its. Cultivars,. Fertilizers. l)isease control. Cultivation 
systems. Plant Ing. Spac ing. lanser of tec Mogy. Yields. Economics. 
Colombia. 

Exploratory trial; were cotnducted on 5 farns iII the areas e+ El Tambo and 
Fines (Nariio , Coliniila) to Identify for !ach a rea which of 4 factors 
(diseaase control, fertilizer, plant density, var,) limited bean production. 
Three factors at 2 levels, disease control, fertilizer, and plant density, 
were tested o) traditional (limoneto) and on improved var. (BAT 1235 and 
Ancash 66). Each trial war, planted according to the predominant cropping 
system of each region. Field data were taken during tire growing season and 
bean vield after hItsvst. Not only was a statistical analysis conducted 
for each farm on the b;,qls;of a ;plit plot design, bit also a preliminary 
economic evaluation of all lb teuatmi!nts for each region In order to make 
agronomical yield data moc valuable. The plant density factor, was not 
positive but rather ntegative, economically as well a; apronomically, for 
all var. in both El Iiinit and Funes. However, fertilizer alone or higher 
disease control alone war. most profitable, economically and agronomically, 
although a combination of both factors wa; equally de.irable il both areas. 
Other Improvied var. or further study on BAT 1235 might be desirable In E1 
"ambo in the future. There the local vatr. l.moneo was profitable, 
particularly In combination with fertilizer and higher disease control. In 
Funes, however, tie opposite situation deve loped. A new Irproved var. 
introduced as Ancash 66 woul(] be of more value. If small farmers have 
access to inputs and capital, this new var. will be even more profitable 
with a complete package of fertilizer, higher disease contrIl, and high 
plant density. A general approach to future research Isa also described. 
[AS extract)] 
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25376 V.IEIRA, C.; CIIA:AS, I.M. ; SIINA, C.,. IA 1I582. Perlormance of tile 

]Invt. and ;tail 
Iilias CeraI s , B ril I I . ii t niprove,:tint (I.oopc.t ivu. Annnt I treport 
25:h9-70. ariI. [tI'lv. ldvra I dt f cosa I. I mp enn deo Pt'iquI sa 

black bean hA'l-t<!. lA1-05 In the :i:nl Jj tlt;ia area, of 

Vi ru 

Agropecu irla I dc inlS ; , i.7(lI V1 s.i-Y',;, Iiii lI
 

i'haseotnl q ullti 'i . I Ion.(iljii t.. i t Idis;. l, lIr.;I1. 

Ilt iacId " I li i .!t, - (I.' in1 h1I 
-
1 

) 
W't'IL' t t1i, IN jgll II iVt 1 eIdIt I i ' l . i11 


ea'ilLoil, i'd, 1 i
I I I hllud id l ! ' -s ( )th r,'Ioi'I op ill! ;iio, Ia t I oni w I tli 

i tit, I i iii:T ;I ( Ill . 
1

tile 

s;a'iiiioni) ill iti in , i; L illa' ;i iS; hI;ii1 ). vi.li s 


Ia ize dillni ' I 1 1 ' ! 'a ii i1 III,! L I l lo (+i'rig dry 
"ono 'i]it i' (*n t'' 1 Av. lot 

', ': ', 11) Ili BAAthe dltfv r,lvt , ioppi n . te ' i- l '1 11 1 , '('IJ , ill'i rI '- ,
 
and ((7 I, i 'i nd lL /hi Y,'->,I,;;u.I;, -]'-¢?, oti ,'ode
1o60 I jiii 
res;istimc' to' ('toI lto t i i ihu,i itr'tha vI ; p, ci I, ro It
 
alndl(]I£ o t c_+_ _c_ _I - '+.' +t(w a t Ito _I.,Irl I 
I :( I_, t ( t +;n ( it)IU s 

,rl , Ili '] 

06 3') 
361 /. VO SES'I . ,iiIA, I ILASP(, I I .; I N'I Z, N.; ;,V;,AC I'Z, 1). 

19H t.Vi ilVVirn;- ic d irlIivt ida t i+n ft rfolte ill v de
1 Ce m" 
(il;oI;ei t vii'aI I . I;) I' , '. I rf IoIi albuist lvi. (Int er int to naIl 

itan Yield and Ad,!qtit o N ' I itP? b Sh L t ) . CaIi, 
Co 1omi Iii, (ent ro [tit 'i l'i iI d, .',gihi'itt'ii i ", l Ip. 177). SpanI. 
)tin I C A', ApitIt,, iI ,(7] 1, i , ( I , I i .b ., 

i iI Il;AN : !ini 

i'liau'eius vu I.,ar!A;. Cu i.iF , ll ;IiiIt inItid-ti ill . i'ortuldi;i.,ri. Adiptat lIon. 
Y:Iilds. iF]owering. Stt-d coiil Ii. I ll . aI. (.I lI II;N . Africa. A!; in.r(I , 

the resui t s of tilt- I di'A N i li't el I ' .' it,- r- loi itd. li(s- total led 
223 expt . Ini 141 i'in t I"Iu ti i t n Nreil d tlie (:il i lian , Iort Li 
Alilt rIca , Afric';, Mlii t ;tl h, W n1'.'i-r, It . C I V I tc ciivtid iinlI ftri i08 expt. 
Ili 2'2 ciiit t rlvs. tt;ii I-d iiilol' t liill I i,vi l oil tle liu geulrnpIiasm 
dlstrl'Iutiid , expi I . de.; Igi rciir'm tle-iii ,i ol dalta (tl Iv(ed (vield, plants 
h;rvec:ted, iaIV, to0 I t ie g, di;ivl; to ph' ;iiltoi' i,aiii ipttl iv, r'eactrionn 
to diseases) . ItlLa I Iti r.-i lt i ii -tpsr entv gii-oipeld biy color types as, 
fo i IoWn mn Ii t1ic to-ns, s t I I bu'ina , Intermediate and redn/i 'e a largei 
mottled beans, wht -i, sIi nIl nii rrdiate cream creamsmall titu ;miid 

sti lilipd beans, raiiat I lillo (;n II i ri'iml i1I I);11) I y, beans , aid car o nca 
(smalI and iiter ledilit,cii-r Itr ip t.I bait- tvLe leans. I iAr] 

See also 059 1)OTl 0(1560 01775 0809 

EOO PLANT PATIOI OICGY 
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'14426 PADIi.IiA I., .;. 19l84. Enfuriedades del frejol (I'haseolus
 
vullrls) . (Bealt iseases) . li Curso s;i're cl ciltivo diefrejol usanido
 

lI metidologfa Aprender lliaceii'do, Io., Plinrnpliro , lcuador, 19H14. Coife
renclas. (,Iito , InstItto NatcInal In invevst Igaclones Agropecunr1n;.
 
l'rogrima de Legumlinosas (Iv ]I *s aIc6nat ixjperIzeintaI SaIlLa Catalina. 
pp.t43-5/. Spai. [ileti. ie il tnpatoloija , Fstac (r ExperImental Santa 
Catalina, tinst. (;ar i m inl die Itivil; tI;aclnoti u Agrotpecmnir all, 141,, Apartido 


Oilto Ecuador ]
 

Phasolus vugarl s. Svrilttomijitologv. lilsein;e control. Fiitisatirii oxv.spernm. 

Kitizoctonla sonIlln I . Sclirot In imlf!- Ii. trioni',res Lihaseol I. Cii IetitrituIIIM 
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lindemuthianum. I sariopsIs gri scola. Ascochvta phiaseolorum. Ascoch ta 
bol tshouser I. Ce rcospor a vander I st I . E'ry. IpI polygoni . Al ternaria. 
lseudomonas phaseol icola. Xanthornonas phisenlI. XMInthoronas phaseol I var. 
fuscans. Bean common mosaic vi r.s . Ecuad(Or. 

Ma]or bean diseases in Itcuador are bletly described, Including symptoms
and cont r] Itreasures I ot eac I. These include those caused by Fusarit. 
Lx___vy,_!Lrm, ,i,Rll ni ,1J. 'oct so li n Sclerot Ius t l fsli, I lromvces phaseol ,
Col letotrichum lindemuthiInm, IsarIops s gr aseol,Ascochyta phaseolorum, 
A. ho It shouser I ,Cerco trora vnderi st I , Frvs finii! poLIlgoi, Al ternaria spp

PS udmoas Fi1i il.xlco phaseol I , X. jpha.IeoI var. fuscans,
.1, Yinthomronas 

and hO'.Y . JClAF]
 

See also 	 04 .2 0526 0556 0582 0633 074.0 0765 0777
 
()809 0813
 

O? Bacterloses 

2i04)04 BEAN/COWTEA CO.IAhORATIVE P.S.AN',CIi 414 
PPORT IRIICRAM. U.S.A. 1984. 

Biology, tL-iidelooI ngy, genetics and breeding for resistance to bacterial 
and rust pathogells o leans (Phiaseolus vulgarts L..). In . 1q84.
Annua I Beprt . I . T,.chn I cai sinilrv. East lansing, Michigan State 
ttIvers t . pp. 74-85. EngIl. 

Phiase.toIs vulgarly,. Clilt lvars. Pe!istance. Xanthomovas phaseol . Germplasm. 
_risv,es l~. le~,l~ l 1. Ag r in tuirul prject 5. iomnt ,'lic Republ ic. 

The revsult. -I pr j,. ; t ivitf , in 19,84 to (1) dtvelop methodologies, (2) 
identify litlogeun t t ln vitrtaL i,n and ret!istant lwn germplasn, and (3) 
determine gelot ic int111rlol/it ln Aln strit pics that will lead to Incorpora
tioin oi hiih leve!: nI ri::le st,ihlI is! stanct, ton >11 tlimonas, i'seudomonas, 
and illnu t. Dr) 'lirl ipublic . .i presnte,d. G;eneral aspects oft 

tie prni.u ;i,, dlk; ii ci,,.d. Seed of t -t new, t, tt-seeded, rust-resistant
 
dry bean ,ir. Ariotm t -i, I is Inw vm!llablI. New germplam resistant
 
to rust ;wd , I ipj: t s.. Identified and i; being used in breeding

piogram, 1ith Ir th PS A atlAol i Ii i;11 PIeiib I IC. Tsiinin)g objectives and
 
output. 'Ind exspict.d 
 rlt -tt-rm it -Se;irc iut r:es ait, sitiiarlzed. Research 
plato o- 198 lt included. ICIAT] 

2490/4 CIJN1. , 19l.I 1.116. -Ied recognition of plant dIisases in 
Tanganll-i-. l, 1 t S;ltli, Talanl a, M. inlstrv if Agriculture. Bulletin 
tn ,.8. lh1,. tip . , Ilbis. 

l 'eoIs sI]atIy. is, Pstwlldolnnis ; ;iasuolicol' . Ilean common mosaic virus. 
Bean yellow misai," vtruo;. Iromve_s l/.ietzelitlal,/w.lenl. sclerotiorum. 
,air,,phym lna i.s;,olI. Isa r 10psI __!seol. Sclerotium rolfrll. 
Cotrvnelact erlm f laccunfac leni;. %anthomotias phiasen I. Etiology. 
Syript PM.IatOiloiiy . )I s'as.. i ont ro I. Tanatnia. 

A list oI d Iseases and teier It it)logv, symptom:s, antd Con trI measures for 
di fferent crops In Tatiganvika Is preet nted in iri, r to aid farmers and 
field otlicers to identify the most commoi 0I ea;es and their control. 
DIiseases found attamcking Phase:lus vulmmirts (piges 13-21) Include those 
caused by lseudomonias medicag ini var. ph;s ol eola. Coll etotrichum 
I idetnut iiaiu ]ImV , BYlV, U)romves coI m;t us,append t Sclerotinma 

79 



st-lerotiorum, Macrophomina phaseoli, Isariopsis griseola, oily pod (unknown 
cause), Sclerotium rolfsli, Corvnebacterium flaccumfaclens, and Xanthomonas 

±!iaseoll. seases attacking 1'. luatus Include those caused by P._c1 found 
medicaginis var. phaseolicola and M. phaseoli. While P. acutifoliuls is a 
pssible alternate hoSt for several common hean diseases, no such 
occurrences are recorded ini Tangany ika. lDiseases caused by C. 
flaecumfactens and X. pthaseolI are described bat they have not been 
recorded in the countity. A phant disease information format, instructions 
on how to ;.nd di seased specimens, and a list of commerciallv available 
funtgicides (with thb-ir re;p. formulations and suippliers) are provided. 
ICI Al 
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25363 IEYNA, IL..; COiYNE. 1).P.; SCIIUSTER, H.l. 1982. Comparison of 

Inoculatlion itolads on leaves and pods if Phaseolus vulgaris cultivars 
Ir;irg dittlent Isolates of Xanthomonas phaseoli (F. F. Smith). Bean 
Imp rovei tt Cooperative. Annua 1 Report 25:9-10. Engl. IUniv. of 
,ehrai:t;i, 6tacoln, NB 68583, USA] 

Plhttreo Iiu vu I tr I . Xant tomonas phaseol. Inoculation. Pathogenicity.
 
acets. (ou tivirs. ,'ItA.
 

Thre,. t:.et hotd of inoculIat ion of Xantihomonas phaseolI on bean I ca\es 
(watIvr- soal rg, mul II I needle I, and razor b)lade-cut t ing) and 4 methods on 
pods (name ifs! !or leaves + dissecting needle) were evaluated tinder 
greenhiiit;,, cordI ttIons. Tb, ee X. phaseoli isoltes (Xp-Ek-l , Xp-Br, and 
pt.-'I) were ui:;.d to inoculate 4 bean cv. (CN Emerson, GN 1140, GN Iarris, 

and hIar levo 1). The severity of disease reaction varied among inoculation 
retho,ts, pathogenic strains, and cv. Int general, when using more than I 
isolate, the milt iple needle and dissecting needle techniques were more 
practical inievaltiating cv. tor leaf and pod reactions, resp. JCIAT] 
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22522 I.IN 1)F2AN, I.; ARY, I). C.; U1'ER, C.D. 1984. Epiphytic populations 

of I'seudomonas svrin ae pv. srLnga..e on snap bean and nonhost p ants and 
thie! Incidence ttl bacterial brown I ot disease in relation to cropping 
patrterns. 'lvtopathology 74(11, 1329-1333. Engl., Sum. Engl., 23 Refs., 
Illus. [Advanced Genetic Sciences, INc., 6701 San Pablo Avenue, Oakland, 
CA 946,08, I'SA) 

liaseolus iS. Snal beans. lseudomonas syringae. Epidemiology. Host 
range. ISA. 

Plots were istabltIshed at I I locations on a 64-km F-W transect through the 
major bean-grwithg areai of central Wisconsin, USA. Bacterial brown spot 
disease epidemics occurred itt4 iii 6 plots withitn and in none of 5 plots 
outside the btan-growl r arei even though 'he bean seed lot waa naturally 
infesttd Witt) the p.aittigvi. Ep livttc populations of I'sctdomonas svringae 
pv. t,'rTjIL ttogenicbear' wer on snymptomless beania. r (l'sh) greater 
lea l]-t!; and matze leaves from the beati-growing area than from portions of 
the t ratLset when there wa, tt eotmmercial snap bean production. Te 
pathogt'l will, dctiitetd on halry vetch samples from the bean-growing area 
only. Leave,- of oale, Hlack lotist, rye, ani! sow thistle nvar commercial 
srapt bean Iveds tpported epiphytic populations ot Psb. Differencees in 
disease tInitdeuce on beans andti dfferences fitepiphytlc populations of Psb 
ot both host and nonhost plants itrdifftrent portions of tile transect are 
probablI v he rixilt oi the Intensive cropping of snap beans in the central 
part of th tr;isect. [ASI 
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22512 LINDEMANN, J.; ARNY, D.C.; UPPER, C.I). 1984. Use of an apparent 

infect ion threshold popuIl it Ion of l'sieidonn! s rIngae to predict 
inc Idence and severity of b rown spot of ban. l'ytoplat Iology 
74(11) :1334-I 339. EngI., Sum. EngI . , 16 E Ils., IIIis. fAdv nced Cu'netIc 
Sciences, Inc., 6701 San tPablo Av-iiii, Oakland, CA 9/0,06 , SA 

.gari;. ;. USA.IliaseoIs vu Snap heai l'seudoiimiion svi[ . EliTidtiolo(i'v. 

A sfigl, i lot i f ! lnap bvtw '-a pilanal ial I sIti ; alonug an F-W 
traniect in cnt ul W1 inl il ',l. In i tpihyt popillt lollns I zel; if 
hati II ,ra cii ii u l tiliiiiio;is r pv _vLr i . to%,i Ige . ;i pnlhogn ic bean 
(list)) oil tumptol'. ; bintl l,;il I -I, di t ( , d .Imollii, tllv !. 1 !;. Bacterial 

1 rown spot w;i, ii t leitv te i v ;I .t, o1 , wi i og (I 11 NtI c P" 
lii 11iat ion i ! .) w;.i I ,s !l I a. n 4 .1. o i i r i i;i let 'I ampI led . Iius , 

i o I e t repri'n an rt'lI coloti'-forrlug UIits,' 1 e(alet I ii maIllo rt 11a.ipp t 
infect tool threshou ld poipti!at ton o(f Psb . IC I i-tqu('l((- wItl:h whiIch l)!;b 

l thIt, [liltect thlrl;,l !'vl~vpoplu Iat fo~ll xc(,vd d ;ipp, Iicnt ioli ld i!, (e l illuilted 

grahllI ca lI . A rd l Ilias-i oiu th it I;i riq iii 'v i e l; 1tt i '.1;j tWu hi! lIl
 
predIct iv o (, rown spot n il('Idfll'VI WI . Ili LI 131, lofr. pruisit_ .
 
", Iv , hi'hll 1, p , itIONS wiit i I'i , redivt r o i uiseas
. 1ii.ii, lI 
sevi r It t hilln w, l d i !-'ili I til I u . "Ili c iv Cen dI hased oilde prid!cL 
lIn IVC I lto ti; h 

, pliittp t(etvdi.- priterilt, tI models b;it-d on miean
 
palti(h tell Ip ul iltt(io because!;t t i-c('fLiiolnF onI ldividua~l p|lant palrts,
occt'i" n 

rather tith;ii on ;(i e thliolet l;i liact p la it l t. IAS 

(] RtOBINSON.ll R.A. lq i 7~ {,, l(t:'l l i ll ll l~_. Important( p)lant12,793 1(1 8 i(. (ii agr I cuIittire H. n ihn. 1460 Not cii (Kenvi . Ipr 
disea;es. ast Air!nci AgiiculltUra l .(oiriii IJou-rn4a. )2: EngI. 

liaqsoluIs vll Ii . I ri c, Co let ot rii hui Iiildr;u tI iinum.
 
Pseid oiona s ihiisvo o Aoi, iv t ; I Iha!;ko I_, i
I I(li. I Iru,. iII 1s Is ola. 

oIrN.I iuict i rIim fl ' cfi:iii iii(n ;\Ic ri iot t otiil'uiII;ic irf , it'OI .lii; . l . 

p I ;tl" i, c i ro .I llVl. 

A 1pri... 10O m;lor dI,tll,i;ot a' vc l ng i fffvr(itt irolo, fn :viv;l. i i l e ssc¢ribed
 
In talble: fo~rmT, | li idin~g !,ylcqiiltom , ! an(~i~qi d (olii ol. Bu(;illlIifiua ,1I
 

detsriied (paige I 14) includt I li e iaiVii ii (Iiirlncei; ajtill clLatui and U'. 
jiiian;iolorin, C, 11vtot i liil i ndeimithii aniim, l's.ISionOi;S iedfLLcahlis f. 8).
Ilaseol'I iI ;I, Ascoibvith r haiei!Ia;i ,, I F_ j_ is scola IIa.hIV, and 

Cio snav i ns. I ClA. Iter I I liccimIiia ic 

(1li! I 

2536' SEAIPIAN, I.t.; SCHWARTZ 1.F. (ItI% an ! hlIo li gltT , 1982. 
epId'tiics, anild th ( fIrsi rijort i f b ct( ,tit I b rowt !;iit In western 
Nebr;aska niid easotern Colorido. Beciati ltiprvmnciLt C(iooerat lye. Annual 
Peport 25: 'i,. lngI, 

u i isa _it.. (i o i i ll l tv tti nai 5 ui .h'la rvol V (' 1%1 ph. ,'Iuj' 'Psiidonlllnis 

piLi.u icola. Svrnptomitol gv. I'SA. 

Iigl i Ii iiii ini ic I'I omI pi ii; .iii (Stiihitnisnd sv rILJL pv.
I'llas c it c o I it .Ii r vl1r01 t I f n It 'llito and( C:rtill N( i h1lWIn F i;l Iafl'ds In SW 

Ntehiraslka ;nil N i,lr; i (I!;,)ill 1981. Pint lilIieai slilow otlier sviptot 
that :, aitir is(olitioli and te ;t!,-wore Ioll t Iii, ;i' l v P. syl1fli e pv.cannl 
r i ', I(:A'II 
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25 6,_8 TURNIFR<, .t 1.,; f IFI( FFI, R.IF. I Opi , A.;sociat imu hc'. vi'i'i oilpl 
developr'etnt an I l it, it ion ,f 111nitn111t I,'aroiFi Iy mrin ferww f I I bean 
I I|.,it ".1 , ' i h , I 111:. . 'lit h SI oIi of,.y 7I (2): .18-I,7 .
Fii-n'l., u. ,|.. , ] F:,e ,., i S i i -., i F i (ip I Sc itn-it;
 

v ', :' , ich N'!, 1" 1n!ll, d I, 

i_. : .y _ _* ,,!. ,l I . ,:.:i ; . FLe:vtni,. F.';ves.! ''iJ ,' J H : d.1 . I'I ' (, F' i h'{I 

t Il., t I, i I l!. 1 , itI , ! I1 , ilc>1; e ,I it:, . ,h , I I 1I C ; I - f lpi. tr!;c( i lMAase, Io l ,, t 1 I : I'), I,)).,t], .. o'?tI {hI t l ,. I ; (.1 syminp t omo I I.< 

i t .I I c ;. 1t - ,, I ' .1ppeile Ill I' .iid 

('ait I .,i F ' ! F 1 . , W 'I v I T xI IiIiitinfi ' f 
vY I, t 1 1 1' Ftn tit-

cF ItrFIF . -1 F lh,,1 


tt F ,"I acti i i I tin 
.1 ltlt . i h ,- i ,, 'L ,l. FI- l ltI I' It.i11 . of 

IvI IFl It Il i: It u1-1 i,-i ' F I F lhLt1 F,,rci i 1iti1'nj i I),'t t, i. It 
('sIan I A I tv. I I ! 1 h,I I -t I , i F11 olh ,111d t ill. a I, t al I It, 
A i, ii, hit dm i ' F I' n, I , it Fillh,'F,1 'II Ili w !,I- F ,urro id tli gt <, . , 1'.:,,l~1 ,,,1 , >'.[: l;t , , ,h , , ,I,, . H '! n1! % -1 p l Ir , I aI es o f' 

t It, I wil ii, I wdI- f ! , u, t i -t at."I I t,'ii -ri. l I onl) . vi.( iol diid 
1:"I d',ii ,i It ma lvI , siit ,F IF ,-I cd It-11iv r, hn I dI t I, I d', i whitch1h1 1 f, l 1, . h,1l t~ h11- t 1 I'l.1 I."( i l , ;I I , 'I S tnh111111 1,d 1i Ll1 i e 

iv lpt.ri I I t! l ii:I ,wd .IW 'i11ll'ltm lilat il : . T: I1 , 
vI. 

.1* 
tI;J1 t I, pho|co lotoxi 1, bil t t,!,, 11;, llld ingl Hlk itldillv . A s i ny I I, 

,ilpl: I I ill'1 '01() r.IIII ro I - ,rJ l l,11f ! I II If {! tv I .- y' I 'li II lt ,d ll I.'rip 1 I l I nl.; 

.,! ti 'I F toI,,F- II, '; I p.hI . - , l.IlI, I I, k I ; I owFer in thit('
I h I or,' I iF( t it t I I It 'F-i F , 1 , . !,ol [1I, t q- . if I oconlt ro I V-Iittl,- lI , ..'-wI it gita i t lhall IheI , , p ;,-H.. tit o ,,II It l1111,+It-lt, . esul ,, tl g 
t hat I pf"I c, , I I -t ~I1 -

t 

iuII tJ,,d I )Ill ,I+H i Ir ,,i I t , II ,I:, Iv l ,,h c I h IlI roph.y I I 
t h 


hi' ' w i 
1
s iI I Ila F,I I . 'li II -i ' , 1i tll %o ii 1 t 'h u.; I il wh IIc 

i f -n I till Fh I FA';] 
- If i Jli _ 

Ph 07 VA.Ii1AF , 1, a 1 YF ' l ,. I ",l ' ,'ift'. !.I ii OF F'.i P. 197 7. 
Rea It' i I '. if11.11 11 )!.i 'Fp [ - 1it t !, I II ! Iit:,[ n . ilf flhOlliOlla 

li 'l, XiFI.h ' I_,i I v, I I Iitti tints i't',ll I p FIer \iin I.'perat ,e.Ft 
Alll,I o',port .q : , - . l ' . 

r I 

lu-iFl' h"t_ _Ii . i i-r,l,'i Ativi 'd In i ' ii; i tmh t I .ii ' (u I . i t uI l luas 

]Thv i I Ill, II : Ih , r.i !,it '.'. 
 ' +ll |-t ,tl c.II I ll h r -t-InI, I I I ! Ph -1112--110I 

I I ,t I r : I . ,Cl~I ,:i, i ]B ~I II, 'lnd I' , ';i, I IIv I Iti , I B lans11' 
i . , 1 1 1l }Itp.: 11 1l; 1'f , i ;1 , 111 .'(, .'I , I i .'',f., 7 , P I i. 56 q 4, 

i'[ Wt l I,', I: " ,}, . v I ,( 1. ., " , ild oI Iu, l c I I. I, o~llehd .1 S we ll /its P'.
 
I _LC 111 U-11, P'1 ' ; . 1 11, P. :" t Ifi-! 1it!," "1 ptl I v '! ldl Ne l, r. ;It 1 
 1 (1. G;rea t
 
%.lI;, t I Ill Iill t}: h, IfI I'tII , th itthit -i .l I I ,tJ,, . w~ts ob w rved . C ro.s ,;e s
 
'w.,lI I, i'I' -,, I I*. r.1: ( ': ; . ;', ,- ' ; In,d , r d 
 (,Ircvs I[o


I- I,I a w:i t d ,'! Irill- It I t ! I , , -d I I Vvc' ' to 

- s m r of lII, an[ 

(li ,nce to tht icBra 7 11 ,';in
I ] -*t I t -,,1h , .,I, ilw du t (,1 | t ,1,}1,,}Iv, !-(vg lvf;at I' 1,h1 (h11 was.I ' 


doll t I I toll ill Il nv*l' f t',r,; t (-" I m d~~le I
, I I hI- tit I I i;t'ed ilit )-eed]Ing
 
pl'F J.IgIA , 1I1 !{Iw fllt1 ] 11.T!'l~j~1t.l1'~] ,;11 ; 1,'h I'; I I t t lltI g tll) I itlsm
 
I (, ut,,. IiT1 11, , Ifvi I ns ,1.r rra I" , , ,I ,|I t a ,n, I, p.:.l , uo,l11 . ICI A'
 

Vi"091) 1,AG;IP, V . A. Il'() - . Mact I i; l IIt] and 1)1 Iht o f French be'illis0 
Irr-I, iF;, South Atll! a, Duipar-ttI.nI oI A IIIitIIitre, atid Forestry. lan t 
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Industry Svrivst no. 14. S'ictic fbill tt ill no. 14 . 19p. EngI. Sum. 
Fngl. , 24 Refs. , Illus. 

Plialivo I i,,s vit]I, i r I ,. P) ;'tldollloll ;I ; liha t---( I I- -(I i. S. mpt oum t o Ihogv. 1I sease 
' 

Lr,1llsqtri S I H 1) lilt *''1 ! t f vIrII;. , li-!, Iti c( C, St lc t l oilI 1 . sc ', llt 11t t 11 . Iv Soilt h 

Afirict.
 

SvmptmatoIlr ItI dent zci tonI itt i , a d d i i-i saicIgceofI'ti IIt' 

iiacte I i - i t ',i',imI' Iit ;i l1 iis iri Itac )t
t , I p S Ei. bean 

it i ( i i i l '.;i' iti'- ti iII c, p . t i I d it h1 1,t1 .," 1 ave and 
Ittt 'd e'td id o ; rt, d t . t[;cu,,!t- sttI I tli I iu at-,I;eed

,I!tl; tll,+ ul. d iL, 	 r ;tt at t 1 nd (,I ;,L - fr ,, ! ',€ , .'- I %' Id I , ;111( of +'¢ ll 

Sr . ir I ' 1 ,, - t tt I 'l i , 'i.I I ; ilt' 1-it md IIstlt Iti ton 

,ago i S t ']I 'Ci o t , 1i t 1 1 t1 , ' i 1 t cl ;, ti ' ! i" " t I l' t i I I I'owr I t " ,iIi . t . 

iieellf culld t o t , !'r'i . It I I 'ivt, I.I I t1 t 'i11d t, ,ha'.Iiif oIII.k- . ;it]p,1- llI 	 sl'v 
.appl i , t '.., i'j'ndt t' IIidu, ,"beit : i i ,t il' , C P I i It ot I' . i%,I A r ti 

" t uS ITI [I( t 1d IC, t1 	 xHI;ack VI + Ilit-, sI' I t -- t ' PI t1i m irIi 'p.liDwar fL ne(Iro 
.,old }B]lac 	 l,,''It-t . "111' 1.1- t 1, "'it.I IVIt i'~ll d aI et( lilt bt+.!t ;illt] (otiforl:l W..ith 

thiI At ri I I't t It' ti I -mit ; I- isi 'it\'a I iia igItir]il g 
t
 

p+o ds .itttt I . 1 1 1H -''+ l.1w'lli-ned ", I gI(-Vo I ; ;1 it !;o Itlit ionl I.o lh. I 11gilt
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p , , ; .	 1+* ' V i r ] aI t,11'(lh. I !.. 1-t-1tjt l r .,'ii im .i (omme c i iIt .V-1) ,.l I(' 	 larp , i: kl,. 
duI inlg thit, p.c'~t c;I lt;l IwW I I]J gi-cat !;ill ci . AS (txtr+ictt . "I 

I ll . 1
 
.+r+88:1 ;'APAi[A. . I P' !' At;) :. ,; I 1 I . I I 118 av ti for
[}11 N;l . . 1, % Il ioi 

11aI ,4 iAI tAC ' bl(,iI H op l Iop. 1) ., il-, .tI . ir itiho - 0I3.-1039 
I't+i I . ! i t. I'c . t I ; II ( t iP[i) [t' ttIt . , Illitv o0fum t. :i tt ,p . CIpit 
I'lte I tt + II"I t' r' I ,' l,{ t ()[i ' ]p,, P ill- I t( I I I " 

. I .'l I to 	tv l (litirt.tarr ;i fXt1f I ! isi l te t ('os r..t"-. i. I (I I t f i 
w,'ro ' a;I'I ( }ll: co Iw;I + wt + ;ahi fI i l 3.	 t Iu. 

, t .. ,II- t.--- ' R+;| I I o .1,r fifI:-' Iio '. 1 ,-,i ! , , Pat- -F +ti I._ 

S.I rii, tI I - ilt I. . I I r .q<- _ I :,+. I(r 1)I1tc(t , t' t t H +o d cf1t l 

paithogk'..tll 	 I tv ;I d t II 1*J . !,itit +;1 wil.l; ;t of]" . + .11++~ 1,i)1+ w 1 Iitla ed 
1lr 1r:,iirv I ..-av(- , I I , v , 1 , 1 1],;, trI ' III +a tv- ! ,I .v + ('11 1i~1 )111 ill 1 L i 
I lo'.t ill t:1)", d d' t ! I,itI IttI .. ; " 1,od.s!itg . ,,ll tc t t tri , , vc .lid SeverTalI 

d
i I I, - tI ltI I' ,I t l I. I I 't ) d , wc I I r.Im T- ." 11"] 11 1 ] itt ]I It - at t Iw VegeIC t I t ive lit ilge o f 
p l an t ,! '. .	 I ''I'mcitt +' z - t- +, Iii, II, t l;o' t I - ,w a;t t I , r 1~)rI u1Ct iv(VC 't ige . 

I '__[ X . .itti V • . . ~ X.11tt+_''_1 " t_IL. It pv''.. _ AT1J 'AtjI j ._I'hV < i Ca;ri est r Is 
ItV	. v iE LIII L .? tI'l I 1wt Y': .. U k-t! 

' 
pv. j+ tO i ( t I 11l 1 . , (ccineus) anrd 

_'.. 'I :1p+";= I p . '' i... ;Ir. m.I ]i 1hittd HiV(_., t ~ d . i_ I uil . ... l,+) I !;VIIIJILOTISP (till-'lljt 
I..l t I t t, I I I t ir dI id 1r1,odu I.erivlt, h v, ,'I-Ti v'. I nc (III I I.t,"Ih(d I .av.'(' n'ot 


r 'I-- },t, I ,Iu lt1 , (1 It ri I , ; i noc' I I . t 11, 1, 1:c t I )I ,,I tit l tt-t ]-dI :c ra t lh (+Il
 
1 +dI; I,,Ivo, [t'~ p]l it, itc .t andl Il-( ;t tillI I -ItI:, Itc ;t lI . In va r Iv t I, ! t s, fi e ld(
 
!;t C(C ( m ' 5 -) 1 1 ri ill jil tc t:;+( ( i i I t ;S (I'. i'uj+ .l i+ × P . cocc hnel))
 
:1111 v ] h+P)t tI'll illj,' I Ill"!, I ')V IT( ( ILL' I I :,I) 'wd -,iggnI 111cantIIy hIt gher
 
rtes i ,tam u I o ;Il I ,,ith, o I) :,tI l iuIl <+tllp I r-, ,i: th1 , u ',it iI,]t1, lIocaI cv . Lau
 

W'- I I tll t I- It , .. . . . jili (hI~~)'tr.+,'|+ l oildt +lih t W 1 1 tc'mI+. . I-l r I;( I)%'l]t~~ s+o 11. % 
F I 

I.[II ..... , ... ) alld¢ I, a< ,II _"t ! I: ]V ,,+I. . .. ('1] P t c , c')lI+l e j+'':;) , ho.,en fo r 

v\It itlI -m 4! iJl; , ,.,I h- ralln , Iws L(tt; I onf rrmud tht11, hti gh I e'vel of 
r-,'- s l t , I lh(c wt 1,1 S) tI .' I+' f t ilta I I il.-' .. ] I r l'b w d I -,'Id rI_S I Stan ill' 

8'):,1 ZAP'ATrA, F. I":. M't;, (. F. 1,01t'1Z V. .. It MI I! NI)EZ , 1.1, . 19H13. 
V Iru I ,nu Ia de Xan thi,moti,'s pliaf rll I I.. .I' . Sm i th11 D ws l y. de X. Pha:¢svo lI 
varz-. f u sca ns (Bu rkh. S t irr Y Bn H o ) Ih(s f o Il are I d e,tbre 	 te.1 I (is y Ila 
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vaina de lhaseolus coccineus L.. (Virulence of ,anthomoRnas pjhaseoli and 
X . phascoll var. fuscans on Ieaf and pod t Issues of Phaseolus 
coccineus). In Reunion Anna1 del lPrograria Cooperativo Centroamcuricano 
para el Mejoramlento do Cult ivos AlImenticlos, 21a. , lanama , 1983. 
MemorIa . llanaml . v.2. 9p. Span. , 23 Refs. [Utn Iv. de Puerto Rico, 
Mavagiiez, Puerto Rico 00708, Puerto Rico] 

Illaseolus cocc InLus. phaseol I.Nanthomoas i ).aotfhomoa haieol I var. 
fuscans. PathogenlctIIy. leaves. Pods. cul t ivars. Gerriplasm. Puert o Rico. 

At the U. of Puerto Rico in Navague. , tih virulence of Xantimoonas phaseo i 
and X. phaseol1 var. fuscans was determined on leaf and pod tisslues of 54 
Phaseolus coccinvus select ions. I cal age Influenced the virulence of both 
pathogens. The ;ymptcms tf the Ist ttlfolfate leaf re more evident than 
those of the 3rd trifollate Iea I. X. phaseoli Wo, significantly more 
virulent than X. phaseo II var. fuscan:s on the I ;t aind 3rd tri foliate
 
leaves. (However, d erence; were not a'bserv 
 J regardIng the virulence of 
these 2 agents on tIll pods ; there was noi ;;oc fat ioll bet 'een the symptoms 
Induced by the patligons , WiIcLh indIcat es the presence of distinct genetic 
lactors. Resistance to bot lI pat hoge;n was identified. [CIAT1 
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25373 A;IIO, F.M.0. ; WOOD, I).R. 1982. Response to white mold disease of
 

F9 populations of dry beans In Colorado. Bean Improvement Cooperative.
 
Antual Report 25:51-52. Fngl. [Dept. of Agronomy, Coblorado State Univ.. 
Ft. Collins, (0 8)5:3, ISA] 

PIaseolus vu liri,. WihtzebltIa sc Ierot forum. Cult ivars. Yields.
 
Resistance. I'SA.
 

rix popuilt iots dr
F5 ived from Pinto x Aurora beans and commercial cv.
 
that served as collt rol!; 'ire 
 evaluated f or yield performiance tinder stres 
dtte to 'cletit iii sI(lt rot oirum and in disease-fr, :, ctllit fins. Yields
 
with and wit',out fungilide protect ion and the olerance "rt'e given for
 
each Fr poput.it i,,n and 
 the parental I fnes . At tLhe low level of disease
 
occurrence,, tie t IIcYiui e fndices 
 were relat ively high (range 0..7q-0.95) 
for it I I F, I,...ua)a i s. Pat h co ffI ci ent anal,Ns I ilii Ca ted that y iel1d 
aib I I ty a t ect o 11ost llC l le M !;ot uni. r 11 S i rst , foIl owed by disease
 
severI t . The ratioo o sted 
 wt. of di sess.,! plnit seeds:seed wt . of
 
protected plant seeds also exerted a. 
negative effe t on vield under disease
 
!;tress. Aerial infect fii also 
 exerted a iuinat ie effect whereas date of
 
maturity htd no effect. [ClAT]
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25864 BAIY,:R, C.J.; STAVH.1', .I.R.; MIOCK, N. I 985. P'iocontrol of bean rust 
by Paills subitilts under field (:odit low;. II an tlisease 69(9): 
770-77 .1. gl., Sum. Fngl . I 7 Pt ,s., I lus. [U'nited States Dept. of 
Agriculture, Agritul tural Ilesearlch Service, Plant Pathology laloratory, 
Boltt;ville, M 2)( 5, t'SA] 

Phaseolus vul jLis. Urormvcuvs phaseoli. Disease co:ntrol. biological control. 
Chemical control. USA. 
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In f Ield tests at Bel tv lIlt (Maryland, USA) , bean rust severity was 
reduced at least 751 in 1982 and 1983 with 3 appl iatons/wk, of Bacillus 
subtills. Two isolates of 1B. subtillis were tested. lt;olate P111-3 had an 
inhibitory effect on yield and a stimulatorv eifect ,i plant growth. 
Isolate APP'I-I had it) apparent eIIt t oil plant growth. In some tests, 
treatments with B . subt Ills were emoreeft'ct I.e than t hteweekly appl icatIon 
of the fungicIde mancozeb. tAS] 

01651 
26003O B:AN/CiY'dIA COLL.ABORATIVrIEvi RLS SIPlRI ;R\AM. U.S.A. 1984.1'II' PR 

Improved technitques till levelopment of mul Ipl dl as c I s!;Istance in 
t'haseolus vul]j~lris I.L. In 1984. Annuil tIepot. . I'lchnical 
sutmmarv. East latislg, Ml ' I an State 'niversftv. pp.55-hi. lng I 

Pliaseolus vullcrIs. RessI tance. Collettotirchum lind-rnitiinum. I siatrio is 
rI:;eol a. ('olron ( I t I Io( ill il toll . It m cC.s philseol I.Bean m!os it io;. 

Agri cultural pro Ict s. lirat. II 

of je act 1yI1 lit to l'1pr oved 
res et,iI , .1 titgi ,- , nd t'tIh'(10lO i VS 1to0 ,:levlIg iul t iplet diseas' 

The results pi o t lt,, I9H. dcve lop t t''hilqilles, 

res Iti;t nc ln i t Bli i I iIe 1 resiet td. aspec t 5 

project ite discitt!d. Proimtkling result ; were obtslRd Whell sequient tal 
itItOillit IOnIS WCtr'c used InI ill.t I fel]d illd g'cnholoiuL , iit1d s imiilti eous 
I toc i Ia tlInt; i I ' r'lho{o} c ald t .. th It' ter 

it s tr r;i 1 o f tit, 

ow Lt'1li1]bers, test multiple 
d I sea ;, Iets ist atI c. A new eclit I qu t. , I Tip,(I tv ri ti t lio II (Iqi id I n}co i I m 

fIor f Iel d I tti i it i t o t I vane;s wit h, Co I let trI i hum I i tidtmu thI Iitint o r 

LI u treid I(il, peilat C. TheI ; i s s I i Was' ctitI rI t o It I l' aiVld r t 
pisence oI stitlim; or iaces of It£i'I\"' I. Ert vo-ail, C." liltem(ithiaum, and 
I'romvces ap tndtdilatii, was evaluatt'd; all I slates of B:r11V were identified 
i!; tlaIll 1. I. il'set svmpt iis, 'ill ow lit' tupliaited with greethoitse or 
gtowth chailber itltculaiit oms. 'railing otbj''t ives and oitputs and expected 
short-tr. researchtoitcome; are ,uimiiarized. Research plans ftot 1985 are 
Included. [I]AT] 
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25175 B)I.ANID, G.J. ;HALL, tV. 1982. 'If ect (if numbers of apothecia of 

Scierot Inila sclerotborunt il Wvhite mild it white beai. Bean Improvement 
'oo perat Ie. Atinnual -etport 2 

5 :6-63. Etgl . IItept . of Environmental 
Bijology,, Ulniv. oft Clielph, G;uelph, Olntat to, {Cinadh ,Nit; 2WI]1 

_It'laso his '.'itik] LLrI. ve liti m-lrrt ,. lhlvs Ili igyht c t_ it I) .eas,' and 

S C'Itl 'li the 
subIsequlent no~t. 1h t v 1 ll] p)1llnt, (v it-r. S'ea,;I I) ilnfe'tV(d With Wilte 
'he if fCt 01 the ii . tit lik tht'l I ll it sileittilti m on 

mold was livut igat-i il cuellih, i';mada, In 19(81. low to itniiikrately high 
t'grs!s Iill i'oef ici', tts ((.(7-{I.6,) were Ibt;,Itiel b't'in no. of aptthecia 
and :11!t ise'. I ,h repres';ii'oil coei I ichl ts wrt,'e t tl ietween 1to. of 
apothecla ,It . ka t e cmlit tv ( IllIy 2 .' iid Ii aitl(I ' o! infected plants
thlrourlhoult AuI;. ,'IlThe I r-,;IltI s :B t LthatL nmost (-I the( dtk;eI,,; Within ill 

,area if 10( ni' w;ol; i'llikis'dIlv ; iit.thtecI that wer' produced Ittthat area 
anrd which alp,jr,d bef or(-e elVit, lt it{ s;ttrt ,d . IC'IATl 

1),5 3 
24,99 ENIRO 1NIEINAC:IONAL. IE Alt.IC1:T,''I'RA 'IROiPItAI . 1985. Vivero Inter

li;iclional I' Po'it l et Fi jol; t',,ultaidos l'81- l181. ( Ititeriati otal Bean 
fi st Nutsery; resu It!, lti 1983-84). Ca Ii, CIlolmia , 1)ocumento de 
'I t ali , iJo ni .9. 4,p. Span. , gl . , I Il us. 
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Phaseo I ITs vu I . i ', It I . ItU o ,'cc.s phast II I . es 1st iice. I.;i t Ill 
Atierica. I /.i Au it'. 

I 1t rIes ItI ; I I ht. 1t It t - ll I;l Ii t I I-I, it Ni r, - I,v 111:, 
itr v l il Iij Iu d 11 U A1 t, 1 1a i,p itt ll Amerli ' t USA 
nid ti fri ca, ;irt I i-il , n d. I!, s i Iiv itc I' a II rt' a I' Iflyd 

t00 int . -It tlt00-VI -l'I ditt ' Iith I t . r -wtl 10 < -i i-i cIlitto " , nctI uroIl .
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micrograms of either pronase F or trypsn/ml but not by heat-denatured 
enzymes, trypsin mixrd with trypsin Inhibitor, or 500 mt,,rograms of either 
alpha- or leta-glucostdase, alphi-ninnosidase, or lip-ise/ml. Incubating 
germlin;s with pronase E at any time prior to i,.:lear d v ision inhibited 
germli nj,reSponM to the scratched surface. Plrou E ar 2010 micrograms/ml 
di no' decreise rates of geritnation or germ tube elontgation, but ad. ;ion 
of the germnlings to the substrate vas significantly reduced. tiledata 
suggefit that extr;oellular protein, may biind the gerr. tube to an induct'.ve 
surface, and that I Inding nisy be necessaIrV for iniductioll of infection 
trteturt-s. [AS) 

FVIARID), I.; I.NIIT,1, . Fff et dichlorure deE8. du 
triph v11fI t;mutIh do IuI du Ut rouillevi;-a-vi; Ia Il haricot de la de 
a I .v'.ro (Ff!t t eny b ,"th on bean1. or ' hi ,ic!c:nridic haricot 

rust a1 boa Iust). 1ras Itica 39(3):117- 27. Fr., Fr.,d h1 b Sum. 
Lg. - IRefs., 1Ils. I Facult16 des Sciences Agronomiques d I 'Etat a 

IotalouN, I ahorat oir de %16gite,Aventue Juin,o tathologie Xar6clial 13, 
P1- 1 71emi ,lostl fit, lgtque 

'haseolis VYll ti5. ['rmlvies Ihaseo I. Ivsease coot rot. Chemical control.. 

I11a retintios aeI riIla, pIevetilive preinoculation treatments of leaves with 
Ir ltboUliIt Itn i Ihlor ide at 16 micrograms/ml r,,duced by mor- than 90. 
tlwIno. of pt;uluiles ot lrom%,roCs phat;eolf on beans and the causal agent of 
rust ii itoad hen. [( IAT 

0657 
258/0 (;i'SRlA, I.; A.,.. 1,IIIRStIN, effect iron baron985. The of and

ametndent oit inlection (if be, n by Fusarium sotant. Phytopathology 

9,( : 1)9-(11. lil" . , Sota. Fnp ., 1) Refs. It'nl ted States Dept. of 
Agriculture, Agri icultura 1 Research Service, Northern Regional Center, 
181, N. l'i' ., Peoria, II. 6(1604, USA] 

1l seolus Il ,aris. Fi,arfuim soIant phaseol I. Micronutrients. Fe. 1t. 
;rwiti.. PilathOgolu it V. I ;olit fol. Nutrient solut tonl. lant nut-lt.on. USA. 

The (l ,i:t; l Fe and b nutr't ion 't diS.ease severity and lignin formation 
in )eaI; infeettd ,' IIs.,;arum solIani f. !p. phtaeoli were studied. 
ilvroponft c tloI tit wl used to obtitll pier'ise cntrotl of Fe and 11 supplied 
to tile lia . t-iol., was tnt r-esed -')1 to grub%,n{ bean seedlings 
iin hydr, raic soltit ll 'ontaitnils ' lower (5 micrimolar Feel ) rather than 
higher (5W m,,romlir FC!31 Fe content. Absence of B i? the nutrient 
solttiotut citised a ,7-157 ittersaCs in esion size roupared with those in 
seedlings prown wit -imicto:olar horate. It iutriet nt SlotLons lacking B 
but tottaintitg rndlottn lar FeC13I. tilelesion ,itar, was 1837 larger than for 
plaits gri ,t with 50 nclrolar FeCl Iand 25 micrormolar borate. Although 
Fe ,nd 1i def ;cfen(ie both clt ributed to increased lesion size, low 
avai labi I Iv tof theaV nut I-ien1t !;di fferentia lv affected the accumulation of 
I Ignin. Abtsenoc of B nt'reaxed tie accumulat ion of polymerized phenolics 
In ttte lea:io area by about 107,;whereas, low Fe availabil ty reduced 
I igtnn formatitn I'. about 10... (AS) 

065H 

25387 FI'ATI, M.1. 1984. RelatlonshIp between heat-induced fungal death 
and plant necrosis ii compatible and inrompatible interactions involving 
the ue,.n and cowpoa rust fungi. Phyttpatiology 74(.): 1370-1376. Engl., 
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Sum. Engl., ?7 Refs., Illus. [Blot my Dept., Univ. of Toronto, Toronto,
Ontario, Canaaoa 15S IAI I 

Phaseolus vulgaris. Uromvces i)haseolI. Snap beans. Heat treatment, leaves. 
Disease control. Canada. 

Postinoculatioi heat treatient Of bean and cowpea leaves Infected withtheir resp. compa t I le rust Ictil ('romvcec phaseoli var. tvplca and 
vignae, re;p.) recl ltcd it) th., seemigly rapid death of the fungus and theencaseMt:etc of haustoria. lir,,wniug of invaded cells was rare and, althoughdlscolored flecks developed on bean lt-ives heated (lilling uredfum formation,this was caused I. the rowni lg the fungus and cell walla of the plant,rather than th.. ,l.ct vtoplc-r , The re cIt,!; suggest tIha t ricese fllngi donot rel ease icrecdcc t s l (!,tIt h that czise sigligi1icant necrosis In;usceptlble t I !:c.-. ]it an inc, rcpa tlbIc ccin loation of bean and the bean
lust fuiin l , int cl i c t lt,lcu S ofil c tsam fclngus iclltit" icnlichst species,cowpe;, , f I cccr0c-cc:cc' cc r (c'o!,'p rc\'C, IL1.i M'c I lt C c I i tistor itcm deathbefore, tha t th, 1! Pdc 1i 1t I ]I I. Post iclocuIt i nI hear treatmlentapplied to the-- - i cnci cc comic Icct i ens inhibitec the nornal plant cellnerot ic reilct iol if Ip] i'i ! ' I.r ellocllc. Heat t teatmei t .1ppl led laterhad no-l cet on tihe-i icqtcercv i- xtut io!cc l it brownilng, indicating
ei rIe. t t h tI Ic 1icVliwtl5 had ,li-l i rreve !filv trtg .,red prior to teatingor tlca t ie Itingic, i, !. r,cc iccc . ,taige o development ;ct which recentlyormed iie, e,cciticecrcci-ccclu factct!; were rlease! during fungalcleath. It iv suggast,-c that tieli c.Ir'e r ihypot-his Is the more likely andthali the IIit ct ioll ocf :cIllt nec ros If ii Lehice ii cop ftIc intractions
examined requ re; ,cice activity of t e IIi iut fIlnigus . [,AS 

0 651) 

236 1 folCif , I. C. ; STAPI,'S, V,.C. I 9h!, EvidencCe tha cAMf) Initiates
niucIea- division an lnt l ccIci ;tr-ut ure formatioc II: tile bean rust
f ngus, trcmvaes phaseo I I. Experi meCtia I Myco logy 8(1):17-46. Engl
Sum. Engl . , 40 iefs. , I Ihis. ft-ept . of Plant Pathology, i ew ork StateAgricultural Experimcnit 4iStat ion, Cornell hniv., ;eneva, NY 1 456, USA) 

t'hlaseolus vulgari lroci. c,; phaseolf. liscea.se pivsJ log, and 1tochemlstrv. 
7SA. .. 

Nuclear (I Iv lc inct 005. elt I : cint Iv induced Iit itred io;pores o f Uror vcespluiseo I gerIt.i't;ct d ill tie Ipresen (, ai 1I-cI -ly ig tgconcn, of cyclic
adenosine molncphospictc, (cA!-P) ccc its derivatives. Nucl ea- DNA syntlesiswas also tcc htc l i lpp;ircccince ccf clcicrc-ssorfa wac; inhibited. iAt lowereni . lpp ressorl ;c ceve lcod , tult ar C; low frreIliecic , this cell,ff terent Iit fon he i ac opanied l v nil( Iea r di lvi si in . Two Inhbli tors ofcAMlc phosplodie l ; a - teair I Iv indiced bott nuicel eart divisIon and celldi fferentit ool . The preci- nie iti tie spore of a cAMP regulatory device Is

suggested. 
 Review ef clont Pathology] 

525269 ftINSInEt;E:N, F.A. IIE V-:, R.E. 1984. Control of low- 1
dl carbo Im Ide-re scIstlt cra Ins of Botrvt s c inerea by d IcarboxtlidefungicIfde:; . Nw Zeafand ou rnaIol of Agrlcicl tural Recearch 27(I):107-111.
I'ngI . , Sum. cg I . , I efs. , II Iis . [Dept . of Scientific and Industrial
RPsearch, 'liit hilseic;c'v Division, Private Bag, Auckland, New Zealand) 

Phaseolus vulgarls. lotrvt is cinerea.c, Chemical cottrl New. Zealand. 

The dicarl cximilde fungicide lprofdone gave a high degree of control o'Infection by low-lve.l dtcarl lMtce-recistant stcilns of Botrvtis clnerea 
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on detached leaves of French bean when the inoculum was in the form of 
conidia, but not when a mycelial plug inoculum was used. This difference 
in respense tart ial ly explains how low-level dicarbox ImIde-resi stant 
strains can be present it- crops where dicarboximide fungicides are in use, 
wi thour causing obvious losses of disease control. (AS] 

0061 
24901 IOWIAND, A.K. 19b3. Progrcss report on beon rust. FIkuyo, Kenya,

East African Agric Ilture and Forestry Research Organization. 2p. Engl. 

Paper presented at eeting of the Specialist Committee on Agricultural 
Botany, l0th., Nairobl, Kenya. 

Phaseolus vulgarls. Lronxvces jtPaseolI. Iaces. Kenya. Uganda. Tanzania. 

Uromvces appediculatus races found Iffectilg leans in the districts of 
TanganIlka, Kenya, and Uganda are reported. The districts in which races 
A, I, C, and I) were found (12 it Tanganyika, 7 In Fenya, and 12 In Uganda) 
are presented in table form. ici;'rT 

0662 
25885 HUNTER, J.E.; PIARSOIIN, R.C.; SEEM, R.(,.; SMITH , C.A.; PALUMIBO, D.R. 

1984. Relationship soil :und ofbetween voisture occurrence Sclerotinia 
sclerottjum I nd vlite mold di;ea-;e on snap beans. Protect ion Ecology
7(4) :269-280. Ing I., Sum. Etgl . , le Refs. Itept. of Plant l'athology, 
New Yor( St te Agriul tural Expertment Station, Cornell Univ., Geneva, 
NY 14456, USA] 

Phaseolus vuijjrts. Sntp Ie,n. WhteL-oina ,clerotlorum. SoUl moisture. 
Ra<nfall. Disease control. ISA. 

lwelve snap lean l!vf I ! int the state of New York (USA) were monitored 
weekly dIurhby tte, grtw.ton;,iston itn 1)78, 1979, and 1980 for environmental
 
and f to I t I
b IolIogical I ti assoclated wIti1 dei s in of inoci um of
 
Sclerottiiua ctlet iortr' on htar leIaves ,id jiteidence of white mold. The
 
seil statri( 
 Pt tnt ta in and around bean fields was measured with a 
ptrtablh, qutickly quililrating tensiomeer. Cont Ingency tables and a
I)n1paritM te t;t i ,i It test cal lIed the phi ctefficleint were used to 
deterIMrte wit i11c It I i irio p Io t Itt/ 1h, st 1redict d tIte occurrence o f 
itnoculirns and discIa;, The av. ,I th ,o l mat ic pttential re asurements 
made 30 and 37 o r 17 and 4'4 day, ettr planting wtas a good predictor
of availabi ity o! hiculum dltnig bloom (the susceptible period) atnd 
disease at harvest. Raiinfall1 wti trot a!; good a predietor. For snap bean 
growing ateats with a Ihi;tory or vi rold, 's thatwhile al proltosal made disease 
be anticipated wthenever the av. st I tatric potential is equal to or 
greater than -30 kl'. for i I- to 2-wk. peritod ist prior to or during
hI con. The feasibility of ustng an asc,)spore productlen forecast compared
wi th a d lseatie forecast itt a tract i cal pest manatgemeit program Its 
dI scussed. Way. to improve these types of forecast :;re also considered. 
[AS] 

01663 
25383 ISSA, E. 1983. Lf'fito da ,poca tie aplicacao de futrgicida no 

controle tie doencas do feijoeiro (IthasenoLus vulgar I.). (Effect of 
times of fungi c ide app I cat ion tr I lie cont ro I of hean diseases).
Blol6gico 49(3) :69-73. Port., Surn. Port. , Engl . , 7 Refs., Illus. [Secao 
de Doencas das Plantas Al Iment clas B5isicas e Olerfcolas, Inst. 
Btol6gIco, Avda. Cons. Rodrigues Alvest 1252, CaIxa Postal 7119, Sao 
Paulo, ,raslI 
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Phaseolus vulgart. Col,totrichum lindeiiuthianum. Alternaria alternata.
 
Disease control. Chemical control. Brazil.
 

In field trials in Campinas, Bra'11, wiitl 4 maneb sprays in the rainy
season. anthracnosc (Colletotrilchum lindc,nuthtanum) was best controlled in 
bean cv. Carioca by spraying at 10-dp ¢ li:-rva ls and pod infection by
Aliernaria alternata by applications every 15 days. [Review of Plant 
l'a thl I ogy] 
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23610 KXA.MINSKY3i, S.G.W. ; 1%Y, A.t .
 1984. Chemical Inductiot ut infection 

structures in rst oi,;i . i. Sugars and complex naLdIa. E.'perimental
Mycle)Igy 8(1):63-72. Engl., ;urn.Frgl. , 18 iefs. , ;llus. IUniv. of 
Westcrn Oncario, Dept. of IPlatntSciences, london, Cntarlo N6A 5B7, 
Canada) 

Phseolus vulgaris. tromvces pha:eolI. Canada. 

2omplex media components were Iound to indlece foriat ion of int ection 
structures in g-robated rtidhispres , it, frequency of these st[rlctures
being much higher In UCrontoces pha'voli var. tvpici from bean and 
Pucc:inia
 
ielaI IT,r t;Inro lower than in i1'.phas eoIi var. vi _efrom cnwpea and 11. 
sorghl trC. r,;tc. The structures wer. morphologicallv identical to those 
induced b, host plants. Analysis of I complex component suggested that the
active substances were likely to include simple stgars. Sucrose and 
glucose (and to a much les,;ir extent trehalos, and tructose) could induce 
diffe:entlation. Complex r'm ipon'Tits comblnltfio indteersor t1 were more 
effective than single sugar.;, 

5 
lntection strictures increased in length.

between 24-48 I, indicating uptake and uttizaaton of exogenous nutrients. 
1AS (extract))
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23612 KAMINFKt. , S.;..; DAY, A. N. 184. 
Chemica l induiction of infection
 

structures in rust fungi. 2. Inorganic ions. Experimental Mycology
8(3): 191-2(11. Eg]., Sum. Engi., 17 Ref;. [Univ. of Western Ontario,
Dept. of I'l-nt Sciences, london, tintartn N6A 5B7, Callada) 

Phias'eo~is vuigarls . 1romivces ±iaseoli. Canaida. 

K and Mg st co1pv l ind ic v 0 di fIerent it on tn beat rust (Uromvces

j1qn1 yir . tvj 
 c a) and sunt lower rust (Puccinta ielianttii while 

M , itid Ni -wer innlv weak inducers. WI th increasing (onc. of
K , dii feilitlatton frequency incrva;ed and up to 70% of germinated spores

formed infec t ion t riuctures. X o t K salts gave sI ila r 
 induct ion 
frequencie.s, 
Ind tat ing t he re lat ive inlnportatice of anionu effects; though

iodide .nd nitrate appeared to interfere with the induction process and
 
virtually elImiltated infect ion structure formation 
wihile permitting goodt
germ tithe growth. nduc(t itt b salts wa!;:ensitite to total buffer cottcn.
 
and to surt ace phenorilnia possilIy rc lated to avrat 1oi o r Initi dlt v.
Comb n -ed low lIevIs of F and Ca or K aitndsucrose hai sd'voerg I,tIc effeict,:. 
(AS (extract)) 

0666 
2392 2 IqT.Eb. H.C. 1983. lhaseol I itt nietabol Itits and tolerance in 

Fusartin solt ti. sp. phaseolI. In . Phtoalexin metabolism 
and irpilicat-ions fr iphytoalexiti tolerance and virtiletce In two plant
pithogtien, firii I. ih.I).ThesIs. Ithaca, N.Y. . Co riel I University. 
lip. 0-41. Engl., (1 Refs. , II Iis. 
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Ph.seolus vulgaris. Fusarlum solani phaseoli. Pbaseollln. Plathogenicity. 
Resistance. Races. USA.
 

The bean root rot pathogen FusarlIm solani f. sp. pha.seoli was chosen to 
investigate furtlher the possible relationship between phvtoalexin
degradation and tolerance. A straln of F. solani f. sp. phaseoll, T-232,
capable of causing severe disease was used in all" expt. The virulence of 
the isolate was check ,d on Ihdseolus vulgiris cv. Top Crop approx. twice 
each vear. The fuingus, rel solated from these plants, was then used in 
subsequent studieS. mostThe del initivc trct for tie eontribut ion of 
phlaseollin metabolism to phaseollin tolerance 1inF. solani I. sp. phaseoll
would he to inhibit spclficall1'I iund completely this cv tlc by--- process
chemical or genetic lians, and heC11determine the effect oil the expresslor 
of phaseolltin toleran t. IC AlI 

25336 KISitAI A i A, A. A' I I; . 1'.; At:I SV, t!.; I'P1I I;, .. ; FUC II)LS,
R. F. 196,. It t te- t, li,!;t gi. t 1, indrust progres.s curves in bean 
and c f fee. pato I ts Il .viFi t iiI !'r 9 I) : . -44). Eng . , Sum. ngl.,
Pott., 9 Refs. Depto. d,' 'itttolpatlgla , [niv. FlhraI dc Vicosa , 6.570 
Vicosa-MC, lirisl I 

Ihlaseolus vjaiarts. liromven nhaisuol I. hlosts and pathogcns . Growth. brazil . 

Suitab: Ii tv of g rowt h rodeIs we-re te:sred for t ransformat ion of di sease 
progress and host growth curves, itt va/ious heat and coffee tls epidemics. 

ltl bein the 8 disease progress cli'ves based o3nl propoirtlon ot infected
leaflet area tiland all the Gompert:r model. The 4 host growthleave, fitted 

curves based (ll leaflett all fitted the 
 logistic model. [AS (extract) 

(068 
24690 1 FAYEY , C. 1.A.A. 1t6 .. Some recent flutgicide and oitler trial results 

on bealls ill hg;itlda compared with those frotp other countries and their 
relevance to field practice. Fana,-ala, Ueanda, Departrent of Agriculture.
Technical Communicat ion io. 1. li3p.Ergl., Sum. Engi., 3 Refs. 

Phaseelus vuIaris, Seed production. Pi;ease control. 1Chemical control.

Colletot 
r slimI indecut hIanum, I sa rifpslf; gri sel a . lromvces pliat;eo I 
Uganda. 

Evidence is p'-esn-lited ill icot I'Ig that till- appl iiat ion of fungicides to 
beans cltngive eioll'Itd retlrl; it the mor- lertie areas of Uganda or
IIntr trnd/itflens where reisvotibile basic yields cant he obtained with the 
aisitacle It ether treatments ald eethod.l;of cultivation. The advantages

in usitig fungicides iroti poilt, Ol view lI
tit clean seed production as well 
;i; ftromthat of vield is strLt!led. The decision as to whether or not to 
use ttlngicides must take into account economic cons iderations and fixed and
variable co sts which cannot he validly estimated from exptl. pluts. It Is
pointed out t hat iea snies inteided to ellvct crop Improvement may be most 
valuable wh-ri tille ire taken together even though each applied separately 
may be ion 5easvtil ustify or may fall I to giv_ sufficiently striking 
rce1nlts to hei convining. This makes the transition from peasant methods 
to full%, committed oderntfarming a transiti n that is difficult to make in 
small single steps. RiesuilIts obtained in different fungicide trials carried 
out In Ugania are given ill table form. [AS] 
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25370 LlNIi;RFN, 1.T.; STEADMAN, ,.R. 1982. Rust control on beans in 

response to fungicide, method of application and rate. Bean 
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Phaseolus vulgaris. Uromvces phaseoll. Disease control. Chemical control. 

Yields. USA. 

A trial was carried out itn1981 with bean cv. Pinto U.I. 114 In North 

Platte (Nebraska, VSA) ti evaluate the application rates and methods of an 

exptl. product containg tetrach tohallsophtallonitt lte and a S formulation to 

cont r. Uromvces ljseol i . Al treatments reduced visual rust ratings 
comparl I with the control. The hithest yield was obtained with the exptl. 

product app,lied with the Sol ospver (2470 kg/ha), but rust ratings were 

lower w.th the o'ther treiatmcnts. ICIA1 

250')h lIER 1)..II .. I(EV , lI98-. E flifts of low soil oxygen cli 

Fo!,iirlum root rot o ban:; with respect toc ,;, 3 1tog age and soil 

tet,peraitire. P lant 1iseose 1(.): 328- 30. Eng I. , Su:m. EngI . , 6 Refs., 

III is. [So I I 1 Wat i 'ege t Crops" >.i iigtelii t ll. I e toduc t ion, 

Agricltire vE caIt,- I''lted States Dept . of Agriculture,K h I%it' 

Pro ssc r , WA -i , I 'q 


i plh_iI !'(,i I Soil 
S- i I requ IItL:;lt s I AS. 

Phos.e' his soI'ult.ut_is. hi It: ilni , ;sol . t emperati re. ig:;. 

Grot !1 i 0' sTt iltI ' d,t M I t 11L. I( spolt' ol ti a 1' 1)n .i1tt s growin g Ill 

'io;ar Ium-i.4i! ' t'l 'i t o tempot iIrv low soll II levels ios ii I'cted liN 
;ed Lugg ag t lop seeill illrgs (7,. c1 ly.s illterd 1 11t itoh 17), () d., 

tr n1p 1ilt i II I i t to w, I o ,oilhI iadoi . I it o r (I fvc t oIt shoot 1ttiIg I wl '-

root growth ni!water us. lcltrar low 'sol 0, ImTeased injury by F. 

siilali f. !q. jphaeoI I It, trdlse I1,IsC'tl ;4i;. . le p. reiime had a 

tM;Ij0r V,frct i 11 1I,1.t gr oIIWtI i.Itoln teII). wi; increiseild ot decreased midway 

fitthIegrowth perilod, lhI, ilitill t101,p affecte.d l tot and shoot vields ilore 

thatt the !lltI on. 're'.lemporl rv low soil 0, lii'reoai'l root lot ill all temp. 

regi.es, tht theii r'ct was usuillv gratv'l it l1ghe.r teMp. [ASj 

00(71 

25655 MIL,.LFR. D.E.; lI'EI:', l).W. I
1
9 5. Effects itf soil ph sl.cal factors 

cOn resistatie In beans to l'tsarlITm root rot. Platit 1)isease 69(4): 

324-327. lingl., Sum. Frgl., Iu efs ., I Sol I Water &IIlus. Management 
Vegetable ('ops Produ it oi, Agri culture ResearcI Servi-e, 1:1ttId !;tates 
Dept . of AgricitIlitre, ross, r, ",A 99 5W, 'SAI 

Plhaseolus vul j.ars . CiIl t Ivars. Fuisar Ium sol;ti juaseol_. Su II temperature. 
1rai11age. . 67 G;rowt I. Sol I.oc !;tuire. ResIst otie. ISA. 

Growth room is ('. 1t1II't I'l (1'VIlit mTeC responses dry 1)eall!;tIIIlt wor to t tIl of 

Cv. o:oilterlo, rs to solianlinleel gent.t Ic istance Fisairium f. sp. 

phaseolII as !It i t' d I,' ,,tre; ; iitil )h'i Iow il (. low' tilip. , soil 

comipactlon, ;it! low watter It't al, thln grownill iT siliuni-infested soil. 

The re;pot!:o it : 1 ti i; it iili ( M i coil II - '() * a nI rately r'si1stant 

(Gloria link), and , iIistaitt 1St'-lI IS-I ' cv. were (impared. Poot rot 

resistance inhient in (lhorI link 1andNY-21 14-12 wias effect Ive in 
well-re, rated soil, itt wa, Is; lrpi lv over(t tiv , short petirods of pour soil 

aerattin. NY-.' I'.-12 imp t olt eiedliir Iripedel.i rtlotpenet rat Iol more t han 

the stiscept ItI-I cv. )Nv lot rea s itig roo t growth above th. impidlace . [AS] 
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25311 llORA B., ..E. 
 II lxaIIII in 'I I u,. i de t.ltra a

(7hanatelphorus cunrr Ir(-'d r k) -. ito i ,Id IntKm iiKhIun)
cultIvares de Irijol i; , lm ia, ,. e.'le([,cotilltIi 7,' l atL lot, ol
web I gliht (Tlniar tepilus U uii*. rI i; toulliasola a) attaick I?Iki ancilltixvars in reli,,.i C i~ "il;':T w:1- , 'c.iz. . gr. l sisC,, 
Univers didad t . ,. . i .I 11 , . 

i'h_asot lus___. Lt_ r t i .r. I ii ., ,n f , ,v totp.D Ists (. -,,fitro,. f'C T: I',I I II,,1. '¢1d, . ( i-t] - o -9 1 PIiIi i-l- -IIi -. r-L . Cu .i-.. ... . 

D)uri g 
 84 in . . , if, , ,t t,, !, .l FmI::t of 1,,) ighir 
( ha tiii _hal_ .o- u if e t , 

hfpj3oruI 
ft , u.u, Ii i cv. ( oIIi i Me uItI.I
STIi , r ild IIi. I',t i! . u.ed W1.t1hcl heIII.r. 

Int w! t h u t he , p I',s, i,,i i I tiw
, . ,,i iII fieAi se..ed ii -

oiI 
Iv. - !Ii 1, i ,f '1oPP IIT . t v msi ti t.' 


it. tI; c I r i c i-i. g li i I o!f . , , f, 1 i. d i -, ', 1.- I I gin-d ! .l;ti'I 
iI t ei Inoll",. Io;'. r F' tU , I it', ' i iI ..,.I Ii "% . o ar;'pi t" , (]i rN"
 

Ii ll.i th" T '-f! fill, ' ,"' (h' ,I- i] '. i ' id f il W11 il" I t!' ,t E, I ';IAI't li IC 

blight SufoiptliI'ftv ;itiiiiafi l iti tiii hr%,c %Ih" . mhIuI. I1 r11g .tI, t 1 t;c'I c. 
, . t. i t -i'. ii fefttatd.I co  %c' v I ii: h, dm-l T 

,Iu25 i tI ~ fit 'IidI tI , d Ic i '91', I f1 it 1pp! upt 11.. i. Int ,a ifr!gs. , if1 

n.o.r, t
', hI I ll 1( oil an, ,g .ji. IT i1'1,i i I t W I1 It i kV i I!Ir '. ti 

hI,(I ): I-/ . (ill , 'i:, . ir ,l. , :Iu. II t , l ttr .x.*:i.i iiti A
Troft ' d I t :l I ll ir i1 , 2 1is., ; i i lu t 1 it, " I.,1 

l 141'h_._i, -i Fliirig I.,o lli. Oli _ I iir tiv ii ' I t,.I t lit .ercril ilnc. 

iti . asri! p ct j tif o' p lie i -. I 

h-an1 list I fi:' an%"Il i II ]Iii fu!I I I- d o~i 1eftIf5V"s.* i i'N'i'f 11,,vl 
 .- muL' ,d.
l i . 1i1 i1 t iITt 
101lii ii L t fui"e'uW, 'il i ii 1!. l ,' ,I 

in1 
i f i flt'. r,ite o.I 

(r iCre ) ift 1 1i,,1 1,,iltut'
) .1 iI t 1 Wh I c.i i t I.
 
pIrh d tort, p"l
ale. i ar1 r I op!pp. ...'. i v.fl , 1, vitli tisstedc
I t.1, riu ' " i I


I I~e L'. i'11 1- t ' , tli hif.uii . i i , t , - itdnl stul ish vl rr,t'v. t.t:!' 

I" an fr l , ' i ,tiuhr it tf1 'ii'.i1,,I i ti,I , tirI IV Ilean llSwere
 
f lgit( i i It - i ' p I . p i IaIt It i iil I, 
t i I. c, 1 i, i, f i nd r t ;r

t i el .It '. 'o1 Ii
t lIlT W . i1.-'l ,i 1'hi ). 1 oli u , r c
.'r lit
1
 

Scal i) 
 I u t'lr ' j'I;tif 1dI I V., aii NitIrob I Y trrva. h

I I g t-tr itt . I i . I
I 1 ri,, I li. ,f. P t, .IIIAis 


I'i'oPaper re-ene;In I,t. jii ta l~ uI ili. 1; It I f il. ii t LliYI.IV. llus:.I prvnt riti controlI1 .ll ', idni: ('s m. in r Fast' 

sAb1, c , F ,ni , I 

A.ier ica 
 II l.', ]lTri.(hemli(:;ItI Fell'..Coult J."lI, ;I 

learn atust| di ", ii- , i i iiifid t .1 i it f d Livwlrd
Mild c lit, IlT IIvI' ift d i .ttif 'ii ,1' ;011 Fdl t C , K'ol dii. h,1rrd(I I.,;f flnd
 
t lit :tv-, I.f i i t hI l t tlir,ii ,t..i 1,lit i,1- irri l vi,I (h Iosse.;ai to 
 om7 red ,irt ( t ,fIoit0f it fI ( l.t )ill t . luni. 
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sprays resulted in higher bean yields with benomyl giving the highest 
increase, approx. 131 over the water-spraved control. [ASI 

0675 
26087 NIEUW(0H', C.J.l.. F)84. Baywor, a new foliair applied funigicide for 

the control rust by =upndi ( lingero1 cause-d Vromvces lt:Iatus U'r!; oil 
beans (Phaseolus spp. ) If laneenschot,-,*o'hrichten h.ver 17(1):21-33. 
Engl . , Sum. Fng!.., Fr, Span. 7 Refs. , I I Ius. 

Phals Isol.s ,'2I].I77;. t~r7 ,,'eC,7hase(_i. I)1 ;7 oni rol . (li0ni control . 
South Africa. 

Results field t I al 7 7',p' ri n g .',t1ious rates ;l7d Iormul I it i7(ow of 

bitertanol with tIrliorine r(,iIng I I,',-S2 in Snouth Africa arie giv, n. The 
current tormu latt Iotn, Ba'.7'c r 3(O F1K, Is ri i;t ered 11 uis,. at 42(0 I: /ha ( 126" 
g a. . /11) for ground ;qtl lItI clt(1 aInnd H4) ml /lh (2'2 g a. i. /hi) t or aeria I 
app licat i oil. I i each ai:;v ,add it 1hn f Ag r 1-liv, spt eader -!;t Icker at 625 
7ll1/hla Is relvom(:771.7ndt(It 1.4jv e 0w1f 11;111 PlAt l' Ig'V I 

076 '(0 

24837 1I.AII' M., 1.1.; 57R11i.7 .,M C.O7'. . 117".7ecani.' mos de tranmrmi
s1 76n de I a alit 77'n7 (Ii',1 7(7t 7t chIC InI7dtT Ut 1 nUm) fr'Jo 11 C1 t 1 7 L.17 
(laseolus Vilj .ri ss '1 o(1 (71 (nt a'nt i7oqt cfill. (Mechanl ;n7i7 of 

n17(777772) (ii 

east ern Al7t7 (Ili 177) . FI' 1; I 1 r .,'1 r. Med l I Ill , :o Io1l Ia , Un7ivo rs Idad1 
all thIrac17(77t7( (Co7l] let (t1 ri !c I i (1tC7.7It t r7777;7777i 5is Io270 17 n ini 

Nac 1ll I1 . 77p . Spill. , Su . p,7(77. 4 ef;.f I I Iu 

. tI,717(7h(l71.h 11 (tC ra 1i ,in. 
6Disea e IOilLt( I. Cleit <'(aco1 1 . C(o 7l7l7i 
IIla s.2o 11 'i] ih (71 IC 7777 I17 1 1I ,I I 7t7 mi !,1s t 

((7777 a . 

Th ree LrialIl were condu7 't ed at l.a St l , expt 1. s ttti on), (Alit Inqula, 
CoIombla11) Lt( deteIli c, tl wa,.'!; I,' whil i 7 lh( il(7I'SO ( ol IcLtot richum 

l l) L rilI t d. 7i7 77mI odemn til lu Ua is lll! t Ilht it mI l 7clll I ' (If 711t 17r ail( os 

trasll mission i7 by crop r'lidllthice . Ili splli( 
, 

n the fa c t1attht thetC st1 was 
not respons ible fI " di vase 7, t e77tll an1(d bl galvI'7r;7l777ilSs(; 11 a 71d7z(ol' lll,'1 

good ini ial lIrote'Ct(l7l it7 th 71t'e'l 17,(7;, ((Al] 

2257!," RIBEI m, C.A.(. FIRA'I , 1. 814. I('7,st7nc .i varIetal do fei
joetro (1la'eoluis vulga l L.) .i 1us;rium Lx,7 lru7lm t. sp . ltaseotl i. 
(Varletll resistance of be;i, t,, Fusarhr; o xvsporumi f ;p7. ph;aseo0II 
F1topatologfa bra ,sI IIra ( I) :3- 44. Po r t ., Sllr:. Por't., I'ngI . , 7 Refs. 
[Progr;nisa NiC i (i7I I 1di 5.7 1111) 1t 7 1 7dt d c Acuc;ar , S,(vc it deril( ';]h7 


lieIhoramel n . 7oCi7\.i PoslIt I V.'77, 47.000 S{ic I.(A-Al i, (r iII]
 

,,ij, 1(1 7,7r. . iII t. r i 7771 ( 77r Pitt hop, nici
lv'. Itr-at 1.
'hase(oI t1Is ) u.It i;Ii F7,,';i _ v, tiru. 

Fifty-one. cv. tL?: f7r 1 11( , ' 217 I L, 7WteLt t,, 717t.i t7, l!- i7_;> eo Pr. ) 
' 

S)Ihm 1 V107l7 ;7l,(701 11 17I . . (7t T7 l 7 7.V. 'e L ( ills 77777I;(;Ill(seC'o2i ' ' W 
I11d Ian .0 I 77i 7sttal . d r' 'll7 7' l l7 Itty f, 11nd whe1 mode7a1v a i 7 177 Itlhlo 1' (Wit t 

pilts we re' i77771o71t11 t ( 71 .' wf1 . (1-(,lam, .' i,! 1-1 777r 7(,7717( t. Amon777gth(i 
c u l tu re m e d t t t es te d f to 1 . o x ' , o ll f . * p . P Ilit, , I1 , 1, 7'l 1 s (Id 

e xt ra 1ct-dextr7tose-: g;r wi . it .t tI ,r i((itc r 7o(I -i d i .7 ((r,7d1 i i . IAS1 
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0678 
22q39 ROSADO M. , F.J. 1479. Impacto de los fitopat6genoi, del suelo al 

cultivo del fifjol, en suelos bajo diferentes manejos ubicados en La 
Cliontalpa, Tabasco. (Impact Of soil parthogens on beans, on soils under 
diltervt iimiiagement located in th, Chontalpa, Tabasco). Tesi Ing.Agr,
Tabjlsic,, Htctii, 'olegio Superior io Agricultura Tropical. i'p. Span.,
Sun, (lin., 54 Ritfs. , Ill us. 

i'ii;vIeo Ito tII jn rt. liIs r iut, Pvthium. Rhlitoctmiia solan . Nematodes. Soil
fe-rt i Iity\ . 'xNIL. 

W.ti tliii}'lh' CtIC M' (t,'lit :;VStt t ,i tle'oL ysti'1oi Ott si I pathogens that 
,I et eam: dit vint Lt,d , t and e (I nut rient (NT)f] conittIoi s was 
ev.i kIt -i in Chotlt i it ( I;t)i,-o, , M xi 'o . '!hese were rinaze-beains rotation,( 
t.'I 4.'c- i ll lln'-l ltlrei ,rt mi " ill il.ciL I tl lt, wit h burning , grate ; rotation, 
;ii l I/itt. till rIOt it itn 0I MilI '('- I Ig'JI ( ii' int or sovbeanis) . Canopy dry
at[ . , it h.iO p]Liit: . ii ith tinci dei'tce it F saill-it im spp. , PvthItum spp.
,iild i l .i i it i . v-;, I l it ,:I. , ivl, ingi wcre made before and 

toti: ii-,, ixpt. to detvlv ii nel i t I 'll tICIdi(i. 't-e imalze-beans rotation 
, I tieid -, nllltI0hL', ." : ' . ill bliit g 'tia'et! the hit hest values ot N,
P, , d H[,, ntl tt1 ' ,il t i'. I di-ad , Lits, tite lowest incidence of 

:i pa;t h~ t ,, ail[Id 1 ]i'. I V%.wt. 'M eI ttgrOeCOWs teil platlltdlill I'Otal Otl Of 

::l/I.- ]Leguto ;!mowct, iti i ig, L;t illi lt telC, Ofi ii Lit tim spp. Litd P'Vthium ;pp.
It t.'i'Litod-t, litJ icot v il i-i s an d 'Ll] lliits tilc7ict ised ill the igr e osystem 

mili; e-heillis lotiLtl ll lilti the ni,-ot I- Itile ) I titlie. The itnpLct of soil 
ithogens diltti ds (in c'i' i itillllgoTt'T'I . [AS ( x:t li, t ) -CI Al] 

Oh"71) 
?)3SI SEI)o i., 1. 1. 1i8S. Evnilvac ii6n de lI tioleratlt il de lIfnea; de frf

jol eomilt a Thihaniteullioriis cuctittetI i Frank) D,,n (Rhittoctonia solant 
Iiu.t) en -i;partna, 'untlrtina. i-iL li~ttton of beanl jines for tolerance 
to c crhanatephorur 11h olatni Espar-a , iuntarenas]c I iis L'itCtitit, 1 Iit 
lesis ltng.Agr, San .tot;6, Uitversdld dit.i 'ostij Rica. 43p. Span., Sum. 
Spin., 25 Ref,;. , Ill u , 

I'ltS'i ii0tv villIzill is. (il t iv.its. Euhi' - to nitti liiit.m Resis itiln i',. Sel ect Ioi. 
I'',tai Rica. 

Illt por!O m'inh.'v of I .?' I-, in I i zilt s ! oi . h'eSIII¢twetell ('.V. pleviolisly 
i Ittdv-ll .1ils i ahofllI (Si I .'Viv] , ti tiole: ill i' t I' ' lllilt p IortIls Clinic eris 

w, ; i-,tud id in I Lip i;;i (Pnnt arenlias, ( ,! t;: Pill . "lit' susceptible var. Rojo 
!c e'Ll ;ild fit' t, - rL, mt _ ir. iPri 1,I , ii'e pl;!Initet every , and 10 rows

" 1 tv.. t I i :1C -, , re q) . , ! "I ( , I , n!DI putrpost,,!! , Ill a' llst t riiil], 32 lines 

t.e l ,-t 'i t ! 'Ltit l I pirl i t t IIdui' Iot I ter tht!t I ines wert, plaited Ill 
.'tidI trfill fri . 'ihtjh w e sc!c, ted: Ill T', 6 ( llS)-1b-'- and liT 7719 

Ii I Il, 15- ; lit t (lit ic liii( . P rri lIo 70 and showed Increased 
e I,av~ce, . i -!' !,tith II'T I71" CBi ( 1I 2 -5I - and HT2 7 716 CB 

1 1i, -I-Y- ' nd Vill . liulai;t i - i sitmiIiir ttie tolerant conttrol.iertlti:it d to 
"Ihe rt'ti lt,; i ndil lat tl gi ! e t'Lgl ' si'mrch for ttein matetrials wth 

i t ,iii-: ' the lii tti - !ASi-i-IAI]t ' 

a. 1? .TPI'I!VFDA i. , 'WiI it irtiid tdes deIl poroto cuitsadas por hongos
ha'teriasI;F, Ilungl] I II iltctt- ii i l isIases of bhe lls) . In Curso 

Natvitolt I de F lIoe;, Iv. ,t 'ica, Chi It-, 1)83. Iral,ajos presetitados.
Santtag,, irgil t;-16 1 ittd. las Naciones Unidas5 para lIa Agricultura v la
Al it, n act 'n. iiii. q-~10. p~Ltt. 

v 
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'usar ium i 
Col letC trichuITI I indemuthi 1rt. Al tlr'nrra. Erysiphe p olyoni. hetzelinia 
Ilhaseolus vulgaris. ;,lar phascol. Rhizoctonia solani. 

s phasvoll. ;vrmpto ItlIogy.sI'l(rotliortri. ,',nthionaliln l Di sease control. Chile. 

The ' i.' it11 llS nid ('1llt 1ol illi,lsiur.' of t it I I lovi' ng pathogens causing fungal 
and I'ltp!'Ll OI Ii crihvd: solantIdi';I'; C ee d,- Fusarjium f. 
,;p. p 2RhI l . ,i '. ,ii,t s,,,.i , l t ot r ichum m,nI 1lindemu thiiaru 
AI -l ;ill _.'. l j . inia sc lerot forum, Urom ces. S ", rt n 
plh;i;co_l , mild I h!- c1.1 fi.ld to Claroi,h'T,, ih1, pract ic:IlI trips Rio 
,In S n;ll i t v th(.- d I ., arc ) iil' Iv d .icr1ed . IC IA'I] 

1,, 81 

1'. i' . " Yi rld 
I riild 'ed b%,. . i Iii llIO!I 11 I 'p i a. I ropI ial esit Matnage ellt 

.i0H.2 :;IIAOI M. ;.: 1 . losse: i Il Phascolus beans 

II(]II:fO-n.1 . ITa I Vf!;.. II [t'yolv AgriculturalI'no.I ,im . I I , us . 
Con , , -. B ox , Nbev'.;l, I[.m .- '.1. M! :iltli'l]

t
 

i ._l__.l.I 1s lollePI ri 111 1 ii 'muthailnum. Cu ltivars. D1sease 
. i !;
c o IItI'o I. CI , I 1 Itlo . It,. P t 111C "lI/ltPil;-a it I a . 

TIII vxt i t oI vield I !;'I,; r,-t,1 ilt I i I I it Ihr! c Icse wa1 determined in 3 
bIlat 'sv. plIit'd as main ploi , ii I !;plit I,lct expt. ii' t'vole, Tanzania. 

iI f' rell I lvvv. oi t I ;,. ti 1 ;-i'.w I r,iTll ijiLsd ii ti siubpots by spraying
w.,ithtill- fungicide Ib v i-,I.v . I hl differences'! e , twel..w h v !,i,,niticant in 

dI !,.C.as1 ' I e ill .' d ,t.1 n tin l- i,t i itall ,l;cept ible cv. and 
bete.''.1 d ill '1i 1p viite 'pI.. n ! ,t-. Hlislysignificant ld losses 
,t 66;. I ,-urred in H- higil!' !u-,t Ii 1 II1 lla 27. ii the moderately 
scicept Hue cv. Mv I can 1 .'. i:,1 i lted nt t 1ains!ha Itsult ing from 
c IlltroIllll

V 
anlthl1 oiv . 1,, 1 otl,,mv 1 11 pY'Oiw iu ' Ii ! ill b e anOit i ! ', th ' - s 

'v. Illide.r 'l'anzai nn ~-,lldfl ioll , it,.F ttn A, 

RASINi'PV,, FiAI, . ; IVAN, CII:T, I 195. 
v'on t' I oII k I_.ll.'P t lT;II . liIilI by iietlI 1 romihle and TrIchoderma
!litr -ianum, t 1,7 (/ I 1. IFng Engl., 16 Refs., 

.V 7 S'I Y. ; Y S I.F . I ntegrated 

t a1 w ,,Vv I!-I ~", I., Surn. 

-1-1u1.- ptI. o I I lit P',ithologv 1,Miciobiolhgy, The Hebrew Univ. of 
h'rusal]4-m, Vacult%, o, Ar~rh t Iturt', Rehiuvot 71)lPO, Ilsr;ie!] 

'hist;e.o ts vI aIir . h lI- ohiiit, lil . litecgrated control . Disease 
Collt I o . I . ,i tiro. harzianum.I heuI lit tll IiolIog Il itn I Trilichoderia 

Il, rae I
 

I llit lab. , 'Izolate IF-' I tIlilh it i',d I f' ;liIii was tolerant if tip to' ldr.1 
,T' (l{{ IpprmethivI ~ ~:id. (,; IVOl . II.',, WI),L----, Rhizoetonia siolanl was 

,
t f t,/ I'a Fxposur(. of511ie'.1 th,' , 1 ) pr . to sublethal concn, .M had 
ti t I I!i 'Iv rt i Soil1i I - Ii tI., I i),llt It' ; tv f T. Ililr7iai um. 

with t ' ! t ,'! at lvrcial 
1ilt t'l'.I I i I t , o I I1 i a I h aIl'owe fd 

f I lt1011 Il 1, ilt 11 ' :'- i dos dof 500 kg/ha (lid 
. aI , Vi,r I inl; i and rapid 

IIIchS ' Irlla o I i , toI (111, t )w i i lIt-e glre'tenhousel T. harzanum + n
-'tc-, ltI d - f ultt IF 11It .a) ompletely disease-L ,T o iv ,-; I (e I Iv. t,' , controllvd 

t IIc("t I'll(" P'. _!;o'- I;l') f- U ." d i de cor:pa red Coll 
.intrIq,it c'd so I 1[I! iml.'l; ,1t,tZ,>! ichIw,-d withi the recommended 

¢I 1i r ing, wi th Lro 1s Ii 
!I,- c.i:. Was 

t1111'.1 '. :I I.' 1111 lI 1 1 Ill\I L' 'It R. so I m il t lt(d Itit 'll hy in 

(OXI5I 

. VII 11 oI I l,2W¢hf16 !;I'MNEF 1).1V (48'i. l/€'ictanas tomo. groups of Rhlzoc tonta 
!oI ant i d Ph 71 111t di- IIl-lt,I inii I o11 l cltltedgerm plasm of snap bean, 
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limit bean, and cowpea. Plant D isease 69(1) :25-27. EngI. ' Sum. Engl., 21 
Refs. [Dept. of Plant Pathology, Univ. of Georgia, Coastal Plain 
Experiment Station, lIfton, GA 31793, USA] 

haseolus villlalis. Slip beans. kaces. Rhlzoctonla solanti. Pathogenicity. 
Cultivars. ReSl:;tance. Cermplasm. ISA. 

Rltlzoctiini solani At;-4 and A(-2 type ?, un!idgenous to the Georgian coastal 
p lain (WSA), woi highly viruilent or, c'v. oI snap and pole bean and cowpea.
Soap I'va, hlevdtciig lines B417',, I14113-2Y, 208-8K, 51S8l, and Venezuela 54 
Were :.le rnpt ,tant to high in loi, deasiiti-s 18i and 492 colony forming 
iti : t/1OO )-il) ot A(-.!. than Fagle Soap bean, but at 16 colony forming
unitla 0 F, ! oil, ther i- 't l int signi ficlant differences. None of the snap
hi,,i breedii ]iae:; wi.i reiSt;int to I. solani A;-2 type .2. R. solani 
A(.-.' Lp, I was highly virulent 'I, -iwpeas and Slightly-moderatelv virulent 

;I n. CA\, was moderateliv virulent oil P1 165426 andCAh-'otoni-iie 
,)In boa I-. Ii'Mid hin. tA-t i was highly virulent on cowpeas and CA(;-4 

i , ll . [AS 

19,84 
I. !ANI ... '. liltr ari thorinimetrv for determination 

t loto rOt evL it'. il fea . 'lit pat haltgv ;75(7):840-844. Engl.. Sum. 
ligl.. , 1I I ".' I I I Agr I1ture aiwnada Res;earch Station, Harrow, 

N io O()lli rit . : , C'Jla{d'i] 

1'!,,S .eI i'a ; 'tlri 1 r s. Cult i-it ;. F il, I-i 11i1 n . I"', tilm IlI t imum.-nIoltn 
ii ii.,cti ia liil . TeMpert;itule. I.taV,. Sol )Ii';tiOre. Water stress. 

lio',i plant w i f- row' Il i (,ji tilltst, if w th root rott ing I ung! (Fulsaritiri, 
"'.'-thiu. in! ,'i.iirtofi' ,ri in Iisliuri;ed soil. I tifetences between 

I a til. .ith in iiiIfraied the i',"-,ter iietwien 14:00-15 :00 h.i1 taliti 
I'ii iti, ." I 1, Wcd thhw'lI it;lt ]i'axes disi'nSed he 'h-av ii .'.'i%,rre war it than
 

t "i-' 01 hI ,ii, , -'-, n I ! the s,. I moi ture 
 was Inilt ained at field
 
cap i ,t . hI i'lntii- ; It hi ii. litV oo Oti 
 rot leave!; oIf dLisealsed plants 

i i , 'i ' ter ai,'., . I l iht "I loss turgld. Iicreases in rootIrot s( vtrIit., ',,llt''.,tcd ., '',with ver Ill( af turtip. ([) "tn 0 .01). 
l°lit,. ; ,'I .,Il l i! ' ', ;iOnlt 1 Irowth I al 2 trifollate
 
It ', I-S'. . I' , ' ll - -"n iV' tl" 
 !,tI lc- d n-h higher leaf-air 
tLmp. (it i nt ,I t('. i hi-]tt , fII.Illts well. stressed almost to 
iltl will Ino t dtOtlt 'i- ,fifitI I'I t tu ill tilt' : oil to lield capacity, 
d-, l,. 'l. il e0,i i . h- .i I a rger t haln thr. , ofI t C :7.Ji i II plant vt'le 

di!,,,'if -1 p1i0 ll ,.asil plaLts, d- i 's iil it.if tInp. 
 sIhSetujent to 
wat-- i-i i n' etii r%I I ,t I. i' I o if to the ;,.-v ilv t oot r t. , Thin;, leaf 
t.nip. hlfd hcIi ,e'! niot nil', t Iitirt e thc. p t'llt' te Of In0 t rots but also 
to niiult-i dsi'i-;c :.evtitv it; inflvtdt,,1 plants fit si without visually 
exi lii it g rit . I-; tC( u; ( UtSeit SCleet 
pro gii.-, trOnm c'o!;i! !; it rf!i!,tint ;and sit!;,Uptiblt (v' . IASI 

ti l, I t 1111 -Illh' to segregating 

25088 ', ,.1. I ci85 . I ink poil rot of bean caised by Trichothecum 
roiseiiil. C.,itaiai otirlial atl 1ltiit Pathol ogy 7(I) :55-57. EngI. , Sum. 
EngI . , Fr. , s., 1It itll. [ Research Sat itt in, Agriculture Canada, 
I tow,, li; fo NOR IG:, Cainadal 

Pitsi.kolul7, vulai is. Trtich.thtcium risUm. Svmptormatology. Etiology. Canada. 

Iriihitti- iujtn risViJlrI wtn, id ot ifflet] a tilt' CalSill apent of pink pod rot of 
ao i Net Il, 'lot. , I SA. The it iology and Symptoms of thils new disease 

; i de ci h-it. [AS] 
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25659 '', I.C. I' , . 'olt, rance of Whit,-I bcan (lI haII ulisvulgaris) to 
d C Itnt IIa i; oo[I'ativd with tolevrance towhi toV (F'A sclet rot ru.) 


oxlfic aci d ilIvsilg i(;II P lnt PItlto ,o" '6(j ):1 11-117. nPol., Sum.
 
E gl, ,,1lhs. e.ich St:lt in, Agricult te aaidil, Harrow,
1lit, 


Otit i I o lii I 

hll,' coll tlt' t4h.t nt R e. i. ;'cliliit 'p ill i III i!t II;. f;t locie. Pl1a t 
.Ili. i it; Ili 

ilt p u xs" i 1 t1 ' 1, r xiotlxji1, in t. path t.tnesIs of 

c,'. lhe t a o -, i Ir. d , i) c LetI tfaITir,.:xtIt II. I ,I t t ,ii rutr 1Spp cIn owit ut pI IIIc w'iteeoao i~l 1, .. itI I, I viI l ie tIolIcir t tcv.i xti',cretild :, i i urnlit to e., i 1tip t' ttli intt i it 1 t, , }it til +i1iu;et
ti;, t I' + leet I [h iterLico-. ttt1, ,ttizLCf'lti'V t . tl i t I ll if ncte 

ii a I c I t III. 1 . d i ll :[oll i 1 ,1 

:'t)t-f t ot f f0X;. it ioni , i v ;!,;,,ctthII),i In h fI.t ',I r.!il lv
 

, tp," I ,1 . t , Ili 0! 0 it IiIc i f(. 
Il C l c , l ite I tt ill 

M0 I-'tI!, C 1, ow I 't -I VI ; i I'! 1ll ritI t ',v I' ,'' I, 'llt w'ood th11 1t 1 ll '1 }IO - i% t ; 

thosc I, .'I. I ,: I a IId : th11 TT::1 Ii;'+I N: p i o M ieln ; it V.c ICd 1 ]Vt 

fId i cti I tY ni th,. illtt I. Ivl li t; IT, i l fi I. Ilio f W;i 7 itt t iwmI.s 
nigher t t t P1 tI il Itx !'ic- I . Altl I, l-Idf tfl p! l' tlitv, at,t I nitwd' t 

gtwld i Ict i.t ]I:,K t0 W;l, itt t Itit I It\'I I t-.'i c' t Ir- ct V ill ; I1t! tIet 

nl tITr. Iit 'V I ilt I i ot: en ITT i e ifnrdt tl
ll.e w/l!; 11'"r'. i,; w it " I Kf Ito 

I dl ctIvt'I I d nIt it I 1 1t flitDtiiiu. t dfitiI ( ieIt IW 1,01 T, 1)it .wig; ;t' 1 Ity oIm) 
I It tselllhtl tt tIlt I t i , tllv, t s t int g mitI o Its,,,i 1 1 gh .1Ct ,tit I toaf 

lirt. .
 
Plit l , Ctt l I v, , I.haca,tii ,o t 

9W) :95g-10f . I Fp .. I'll g I . , 1 Ht f, ., 1 1 fi:; Deit L . oIF P arintI 

oIi It Un II t t I'uA! tY o, 

reiat:o ls vii l Irts. hlizoctTit t;olallia I v tl tIlteit! conteol .tt U . f:canwlltl ttsoI it iIn). P'l tlo, It',IC tt,,.RW eL . [' . 

, 1iit '" l1et'l1o,, ;1i tI I t ,II t lI itw cr idt i- t ,t i t tItI Iat o tine oiftr P 

I9I,8| Ita t i;,iattv ; t dI 1o;m cV. PcdIoud ';is t...treduced, but their

growth Ill v!; onl PDA~l I,'( I'' [~ ign i, lt Iv I o. I Ithaltl tIllItv (If the oripitnal
 

0 F.t % I' I ht' anit i so liltcc i I no ('1 ii! ot at (It . ,') I' " ~ t I " is;t 'w, ll t Imp roved an 

Nk' I I," t r:I I,I Il '117,cil/dl'- %,.i1 1 1o I. 1,'I - mle tit-I at 4;00 talcrogram~s/ml
u |v (I 

comp,i I J w,I Il ulml.:'tnidt,dmedititr. IA!:;
 

35l)U, 'Ei z 1 1 I J.; II Ii .:. ,',AN N Aii; V I.Rr . it, i 1 ,. 1979. 
Scl,,rotlniai Io, I!:I, dry vit a , I Irn i, Iin South Africa (IDry leans) 

% ~ ti MA tllg 1 1-tlI, I I.It';I.l vlpto ~ It atoI g LI j% 

t~~l';II ilI :ill i, i. ,r t ! ,.:rpltt'o;, IttI F" tliltIN~I lollI, s;prt'-41t,hos;t
 
Iailgt', d iI I IbitI I +r[ I Id tmit ro 1 I, ,'Iit I, mo lId 11n 1)v.111, t'il( utse 
 I~t.
 
Scl vr_"t.I
pi_+;I - e I iI , r Ir. l ., 7,ht,t( I Iow,'lng11ratct a;Ip 
reI' lv I t+ lI T' I t Ih+,'; d arinit Ion be;Hi I ttc'Idsbyv tilt( 

_II,_ ,ct1 ictc i 
r1111(,n pI old ,I'tllt (if 114w 

(I i';C~;c': IT, ,1 I 11 il~- pi'tl ; an., (, dct' Itruc'tfl5 Ivl'l" ItvI c ; e o h~erbl ceOus 
WVk'td; , i.tfil l, h h ork dhl;lr%*( I! t,,llI rop,. he - lia;c.u!,vdc rop+';,anld useHtof crop 
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rotations 
before full 

with cereal species. 
flowering gives good 

lienorv l 
control. 

sprays 
CIATJ 

at I kg a!.i./ha 3-5 days 

See also 0490 
0632 
0746 
0778 

0501. 
(1037 
0748 
0781 

0505 
0638 
0749 
0782 

0547 
0642 
0751 

0591. 
0643 
0761 

06013 
0727 
0763 

0626 
0741 
0770 

0630 
0742 
0773 

E04 VI ro!;es 

06H9
 
25397 AB-.IAIIIAH, Y.; F1,.1MFRT, J. 1981. Effect (f Alet te on AlS lnfection 

Of btall l ;IVi'; ailld oi the rt,.; ltilllt t llteirati ons; ill tile piltterns of 
prott'ii adr peroxidties. P'hvtopa thrlgi;ch,- Zeitshirift 108(3-4): 
294-301. Fira1 . , SUM. EngI . , : ri:., II Re -. , Iu!. Ilahoratot re de 
lathI log i i \'g.t a:I , F il11Lt'1d Sc io, ii ,A grOrln i IJu ; , 5800 CutibI oux 

IPlia roI tis vil j gLir ..l a.e - .I1 ,\AI.lIf mi.rs: 1,, v irus. I'ii7Vl i5w. llh)'t111. 

Iltcre;i 'nd p,rr xi i.i ., it ivit ;r w Ill a chlrrges :n t tvteLris of- IfLit el i1 
prott'ills and p.,r I :id ,: wviet , i' rII wi ri t. it. ion o.f 1t air It aves 
with a lfaf tr m: v i Ilir I I air w it 1thy 1tosa l( . t'p;iv. ; h1ph - 1 2 (00(l pp ul 
a .. I i . 1d t.t le ppi I 1ri c': : 1 Ir t CI' oill'al Ic i'rijcl ril! todlicerL thi l 
flial a o prl br.v l -. l ii.I Iti 'lilati r w ,a icirii lhaiir fli, ! with alf nlt itos 

virio:. Tie re I ;', ill t Ill I ;1VC. "I i ; olb cI".,vd (ii phosetlhy, 

Al-i vittt d i rio t111 -1V v';:i torrit,ltivi. with I dclasv in aI tho" above,-1 
ci, d altiraltIirr, whil . lii-ii tio I i'.l apt ,ris was corri Iative with a 
i!-clt.;r /'i f tIe, a lt latiol: . [AS 

25 37 A :l'FTI', I. 1 I :AI , . :.; C(OSIA , I.C.C. DA ; ZIlhlI'IANN , .. DE' IYI M 
ti . RAVAA; , .A. SAIr)II0'i , A1 11)8. The gOIld(Lu m'laic viril as aA. 

I "m, i n Is;i, t bi, a llP1i.se_ I is %u Kar 1..) prod c t in itn1 r si I.t li) lici: 
lea 1 I1ritp I":Ir' t (iriC,-p.I.t i v . An i i I Report '5:78-71. rig I . Centro 
Nac ,i I I,- i',qu i;,:i (,ir Art,,:: i [''ij ao , Caixi Postal 179 74.000 
Coi all i'l-(l , Br,.: I l l 

]lrir ;i .,--Inls v l/ .. leB0,ngIrdell !:iaic viri;. Cultivt.ar . Ilant breed ing. 

'lIl. de, lo]prilit it C1',\ ' ir, a bean ; p rIilitiction oi strtilt il lraiil at;d the 
it" )* t I I r'iL':, tLe I t Id ;IlliSt th1 pitiihogei r iin 10176 tio it81 by the 
1lrc d ,in t i ;it Cnt ro Na ot I e le ilir vs err A rio;- e Fe iJilt a re brief ly 
r ,portri d. h.,i ii reasi ng impirtani (if t li0 di sca-; i' l; at tri l ted to tile 
tXp1intss I, 1 s rVI.ir LiUI t i :rt lio t Owardsk iiii I ir11il ctitrai-west regions 
a:ii 	 I11!1 , tI i: itt i vI B ;: I sia t :i .c i t hi, mu ItI p les we I I on 

.;v]rcrIi Il Vl,, :1,rIrr j I n iigs ( 'ei- .) b is are infested by It.I 
t i wh' ir :%ig rI;t. I Irtr -lrv .ln f it.ldr;s w n llV Oct .-NiOv. Re tearlrh 
irt, i iti .!, dt I iral it it I:1;i oI irrjisit tarItr i i ll( ]d, til (iA tir e effects 
of Cl l, !iii iI, list ribui nt ,'li ;irl, ,iliti ttd hots o tnh virus,wIh 
rlf rlo ' , cc,, I oV , aird ,'ruit Iiii i h . 1t021.ci , h!io dinlip for ri si;tarce, 
et irrirgv , /il tlirt' It 11V ' VkiJ±!. 111). ;Ii; ri,,tit t i, I rti; . I CIAT] 

"225it 	 I\IA (E , . 7h . I tVallltilfrr Iltr dir r111I.Sr d ulrr;llr (10i fei Oe Lro ro11) iCi. 
Rio Crintit, do SilI. ( (irf B(:9V iil iRi 1o;-ailde do Sill). In Reuntiao 
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'i'6cnlca Anua! do Feijao, 13a., Porto Alegre-RS, 11rasil, 1(176. Ata.Porto Alegre, Brasil, Instituto de Pesqulsas Agronomicas. pp.I-18.
Port., 8 Refs. 

Phaseolus viligar is. Bean golden mosaic virus. BemIs a tabac . Vectors 
Brazl . 

The project to delect the occurrence of BC.mVand its vc,:tor Ieelisla tabaclin bean crops In Rio Grande do Sul, iire'zil, is described. Results of the;urvevs conducted during the 1975-76 crop year are also, given. Neither BGMVnor B. tabaci were observed attacking beans in any of till-microregions,indicating that Rio Gralde do Sil]continiues to be free of this serious bean 
disease. [CIAT] 

25683 BiLANCO S., N.; 
0692

IASTRES G., N.; BENCOMO, 1. 1984. incidencia de lasenfermedades virosas del frfjol en Cuba. (Incideice of viral diseasesof bean In Cuba'). Ciencias de lIaAgricultura no.19:21- 3
2. Spi., Sum.Span. , E-ngl . , I I efs. Inst. iie Investigaciones Fundamentales enAgricul tura Tropical Alejandro de lumboldt , Cal le 2, esq. a I , Santiago

tie las Vega,,, Cuba] 

Phaseol 
s vulgarls Culttvar,.Stipple virus. Be-an. common Bean golden mosaicmosa;ic viru!;, (Copeamosaic virus. Bean YlIlowvirus. Resistance. 
Plant injuries Cuba. . 

Observations imle in 1975-82 oil 18 Piaseolus vulgaiis cv. ii f, zones of
Cuba showed BC1lyVand bean yellow st ipple virus to be tie mcaiii pathogenswil]e 1dMV alid cowpea mosaie virus were locally important. Cuba C-25-9,Gurgutula, aubancid, Canario were among the less affected cv. [Review of 
Pll; t l hoatu;ylo 

0c93
 
2z558 GII , F.; lAA.;'IRA, F. 19ti4. Funci6n de 
Is aolllos fibrilaies isociados Con el ni~cloi de celulas iniectidas COi el mosaico dora]h, de] frf})l. (Role o I librillar rings associated with the nucleus of cellsinfected with bean golden mosiic virus). In clrnadas Venezollana; uie!licrocscopa FlLctr6nlca, I ras. , aracav, Vene.;cla , 1984. Neiiorias.Maracay, nIvi r i dad l'ent ra I de Vene;:ue Ia. pp. .248-2,49. Span., I I Ius. 

[Ilist . Veitzc l1,1i d Idlc st igaciicoes Ct fet 1 icas , ,oLeCelltI MiIcrollo
logxa v Biologfa (,'Clular, Apartodo 1827, Caruca:, ill0 A, Venezuela]
 

Phaseolus vul.ars 
. , c p ,hcn mosat, virus. Ft iolnofv,. DN . V einez ic li. 

The role of! ibri lar iings observedi icllder the cut('lrcscopt. c;ai;s, ted with
the iuclecis if Wi;.'.V-iicectod phloe : ilIs is brief Iv reported. the istcytopatliological 
 expre.sion uiserved Ic:,. IWV-ifvcte d 1 lantst is theof I ir IIl ar ricngs I n phcloemoccllrrence 
ccc I *:-7vel ic 4 diay"s affter1iIect Iol. lie presence ,cIDNA in the rings was cc I rli i d, corresponding

lto the genetcI material of the gemilivirus grolp. CIlAI] 

2306 iRRERA (; , . 1983. i'.ifermedldes del poroto caccsadias ptr virus. 
(Viral disease,; of e;ins). In Curse Naciual di Frejoles, o., Talca,Chibe, 1981. Trabaj os p:eseltadcs. Sait lago, Organizacl6n ie las
Nar toices lnildas par Ici Agri culItura v la Ai imentac 16n . pp.85-94. Span. 

Also In Investtgac in y trogieso Agropecuarlo Ia Platiica (Clile) no.19: 
i0-1t. 1983.
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Phaseolus vulparis. Bean common mosaic virus. Symptomatology. Races. 
Cultivars. Resistance. Disease transmission. Disease control. Bean vellow 
mosaic virus. ('ile. 

The symptoms, races, transmission, and control of the 2 main viral diseases 
of beans found in Chile, BCilVand BYMV, are described. The zeactic(n of 16 
bean var. to the BCM1 Type and NY-15 races found in (hile Is presented. 
The onlv effective control method currently avallatle for botl diseases is 
the se of resistant var. The field trips to lio Clare and San Clemente to 
lien tIfythese di;eases ire described. I CIAT] 

2603: !Icl.AU(IGII.NG, (.I.; G;IBSON, P.B.; BlPIlCES, P.M. 1984.M.P .; IARIINTI, 

Enzyme-linked Immune, orbent assay of viruse infecting forage e ;omes. 
P ytopathology 74(8) :9 6',-9,). -ng I. , Sum. EngI . , 29 Refs., IlIlIs. 
I[United Dep1. Agriculture, Agricultural Research Service, CropcStates of 
Science eseaich Ibo,atory, DVpt. o, I ant Pathology f. Weed Science, 
Mi!ssissippI State Univ., P., Drawer PG, MS 39762, PSAI 

tho eoius ul!iris. Bean yellow mosaic viius;. Analyl:s:. USA.
 

F.ISA ,a, adapted Ior detection oit alaflio misale, itYlIY, clover yellnw 
mosraic, clover" vellow vein, peatull ltnllt, red clover vein mosaic, and white 
]ovc Im1o!;. viruLses. It was verstile, practical, aid re'lable in1 

I idex iug legumes for viruses, rid also ditiert tnted between BY11V and 
clo vsr ye I I, vein virus. The method wa; welI I-I tiedifor large-scale 

c renti lng pr:im; , and its!: t Vlnt Ia I was fitrtner V tended by mailing 
sets; itized ELI SA p ote between tig I aib.cIop- rat I IAS 

00696
 

258 ,7 Y.ORAIlS, F.,F.; CAST A-(O, M. !985. Efiect of a i llombian isolate of 
bean southern mosaic vlris in selected yield coinpor:ts of Phaseolus 
vulgarls. Plant lisease' 69(9) :803-804. EngI . , Sum. ltgI . . 5 Refs. 
[CIAT, Apartado ACreo 611, Cn Ii , Colombiia] 

PiiscoIs volparis. Blean southern Inosi I I vi r-s. 1)1sease transmission. 
YIC I ls . t'sll Ih1('i I tIatit Co 10uh Ia.YiV1d ('011p11 . . 

ie' n, . inn Wt . 'If sed prodU d/pl; t were stit fleant l (P = 0.01) 
redured, 47.) gith 4, .7, iv.p., tinDtacol-Calima bean plants infected with 
I;S1.EVioldr screenhi,,u , condlitlot -. "the :no. of pods;/plant, on the contrary, 
was ot InI higlivuer in siiterul cal v Iii Ic t e, plants than in untinoculated 
con to" s;. An a.. of I 7.4' 1,f t he pos prouIlced liV the ISXV-Infected 
plat~ts, however, did not produce seed. The viiu; was transmitted in 11.1% 
o tie mature seed,; produced by the BSMiV-intoculated Dtacoi-Calima plants. 
LASI 

o007 
'56795 l'ROVV DEN''I, R.; SIIlBERNA EIL. .,I.; WANG,W.Y. 1984. local epidemic 

of NI-8 striin of bean common mosaic viruis ii bean fields of western New 
York. Plant Disease ,8(12): 1(!q2-109 i. igl . , Sum. EngI . , 13 Refs. , 
Ill us. [Dept . of Plant la thol ogy , New York Stare Agricultural 
Eperiment Station, Cornel I Univ. , Ceneva, NY 1445u,6ISA] 

Phiaseo Ius vtisIu;. Bean common mosaic vi rus . CuIt ivars. Isolation. 
lathogeti-city. Serology. I'SA. 

A viral dilcease that severelv affected fields of Sant lac bean In 2 areas of 
wettern New York (USA) In 1982 was caut,;ed by the Nl-P strain of ICMV, 
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iPenti fd istl), d i Ierent i;l bean cv. mll FI.ISA witl antiseri to specific 
s LralI l.; of C(M.V. It ;; di Ions t rz I ted e:perinetolla IIN' tIhat NI-8 Is 
secd-trar.slitred I iln fi I I ; , itI ;it tevlpt.s to detect It; prese!Ice In the 
seed lit used Ior I itil piillegs were insiiccess;;ful . Ilecri NI-R hi; one 
of tLe tIt(.-udnt , osro is-eiductng straln of IBCV and is able to 
recruolnle Iesi i;[,ie(" ill ;r t, cv. wi ti tie I gene , tIr- iecess 'N. ' , r ssess 
the prel; npp,nirlI , breedhli' tlt rlsistarce Is disci';ed a.Irlr I 

2260 1 V!I'R,\, .r'A. I dv'it ift cF I",, ( cioi d, oir(it rlrriitrdo do I Iojeiro e 
(Il se. \'e t ( ir sil t;ilroc (Ic l) ( d. Ident iIflcstIo oI beall g oIed|
inosalcv"". fr;; rind Its ve tir _' . tisah I_). Ii P,' ii , Ii cn Anial 
do FiV Jso(0, I otI'Il Al I,, IlVi4,e-I', I l ,, Ata. 'ortuo Alegr', 
P rasI I , I Il;t 1 o ,; I'e, IIi ;s AgI Irio mi af. p. 31 - . P' rt . , I I Is.' 

liiu 'u!v i it b1ie'tIP e, I l s. i v I ruii. i Iw'blh1ii t c riam hta( Vector!;. 

I1 I ' ai Ild irv.' w.i irt'lldlctto ill .'// b in !ip; I] rI1ti cli pa l It I vs 

distrhutelt ir l',Re io Sn (at; Lrs;:'il , til d 
( lIBG(;V and Itt: ,rct r ;.r!i-.s a ;lirrr i . GeneraI relllts, atr given lor 29 of 
the '1 ,,ruld(ipail it ic; . In reginto, ; and 2, irpr iesent ilg I .' oi the crop,3 
l orvred, I('V iild 11. 

, o forIt I rlles, tert th 11ncIdenlce 

t ii ic i wt ' e1 t I, t0,,t c di. lrowevc r, both were 
nlt Ie ted ill -, o! tIl crops vIt; i tel iii rvi; ir ,n hilt ties' surveys are 
reci t:l;-tod Iol oi, ' lo, Ir [ CIATIt i rs: r LItS. 

2.V3 Z APATA, M.; FRX'TAi-, C. F.. l9BI . Fvslliailiin din tob llcin selec
ci ollad(i lie ' s'Pilrso IiI; ,r cCI te ; I ri 1ails Loll I o!; vi rtls itll tes del 
rlosalro diorah - del tfrfjI , -- ;. ico rr i n ( I . 1r ol N. t, .;rai o del canp' 

nol t rld ten Plo It o 1Ico. (l:l%-;, it I o Ii I I e 1l pil ion i Iills;eolIus 
i'Or' illins ilorllr i ittd "i ll i lt'In ireill gilr 'll ;! ilf( V i I'li , betill ('01111-101t
cofni Ic vi ] ti;a lld ' olq,.i rro r;,I c ':It. s Ii ueeIrt r I Iio). Iii h~iii (tilt A tl I
dI I' igI;iln., (iopivrit i int TtWine tier Ilair; 1 4- i lr,1liVitI ie 
Cu I Ivl; AI iltit * Itoi;, nunl. , P ii;l/, , I il, . .M mo I ria. Pal .li . v.?. 7). 
'Sptll., ; lnfe;. Ilt'n . I(. 'lll'rti r ic( , lncointir; run 0'ii,,:iO7i81 

Ph~lli oli)tl ; cr(rillolli';. ili .l r..III ill ti . leimi crro: ri; nillrsr;il, Vi irts. lt 
~ sir,.ii" ti. i r|p. ' I l' '. rII . iio, r 

liii cho r; ( Il-'l !I i( !, ,I I eti .1" ,rro' I llai;erllr ; oct i li in . tir illicitl l t Ioil 
w Ih ;:!V , ii"",, ;!til , I I U'l - I 'c (,, ,' ri (T (IivI - ril , 

Hit- I'. of P i lt,ir , C'I , i , h'i t'' I":it ). it, , r tlr'lvvl if scioll r
 

), we re net (Irl itt 

of 1). ', Ill, oi i I .. .. ti.rI l i. I.0i"i. Ih t lin. tfliodo! the, 1 1i :; t11, tleightf 1-1 1 d it ot_ I ' * _S i fll I I I ;111 I v I o 'e t Ihill tho! ,. o !J tilt- COlit ro ] . 

' lhe r'o.;Ii t *tr , t IIt,- %rte ll I ,%I v'. ; I inll o I l1,"\ , lIC2"IV, miid (P'IMV s' 
ditect I tI wit l;; I.,! ill o I , ; 1n'n ; I'I (.rn iril IIo t ovr :. :;teni c ind 
I ri t I . e.;pI i llin I;r \ ! ;r. iII tIle tl, hrillo, 56,' of t i,
populat r I. ,.intlt, lte d vIp |in t-e tIov ol IW'P\ anld I,'t" illminl It'v . Cill: 
I tIldI Il, ( I ;c I einI r '' nptnw!!,ill 'tI' Ilt- plllnii ioll, Wi l !(. (n wsl; resis ant. 

'Armrig It, '. r is i t i llI n 1t.1 l ; , I r,I I ti itril til' ; t v I't; and 05% 
itmmu n Ity,'. 'lit, Prit,ln l i l; ii these d ll e ;i, ;e I!; hflm lihIilted. (CIAT] 

usIo, 0 t9r 050i hf,hh O1)8 6, ;'irl!, (8,1 Of6 
1 

0738 
0739 074 (17r4 oluii/, 0i;7' 0778 (1788 
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EMO Niliat od,'s 

0700 
2. 5 18 McS:OP I FY, I R,.: W l (I'N , ]1084. tl ,c 111-~~v'FXNY F.. 	 t n' nellatode 

w'it h 	 ucont.rolI) fun fttIon 'n S, I Fockd e !,', IIs Plrol (I It .e. I.SigS i ald 
Croft S iqciInce "'o, i v t , o t I'llIr ii 1. 1: 188- 10i2, IWgI. S i l:l I . , 20 Rv f ,. , 

Iti l.ils i. t o!'I l o ida Ag r i crlilt ra lIi -P i,', iducatI o e Iter 
Ij (I i I 1. .i8 P t . ii l!ttii ( , Ic i I0 t I ' t;Ad 

, NI 1iedc c, Itntr h I 	 'it co)., i:cvclt .	 od, t I . t,f. i ii t ioI lint t 

lvli t t1( I lc e i " i uli ,le- , s ,ii',, thle ti , , t ld ii ud its ar 1 TC t 
L tlnpp 

I, I dt I iall !Ii h IIi. ,out li'it it t 1 I 1 I.t I I laoi d\ 	 It I ( 5I 1' S- .. It t l lttld 
oi' r ft it iig'i, -! t(lmat Id. t ip ulst, ii1 Xe t 1ing 

popul l " . I I us'h r 1H. ( 1 11i Met,. , I I , 6 

I ine I 	 I 1 , 1Initial 
i 210 , I... , s, _ iIf,L. FI. , i . 

t'21 i9u. Thu acutu:;, ine IMIel l~it ot vlnu chu; ivitcra I C,g iic il . Yil Ids; 
1 

o t ti, p in(,;1l1s I ','I. ' .1s 'lc; 1 1Ia tl ll i i I ' " It' 	 1 11t1f i'i antIlyt Ieatwt thi 1s 

i f ti i l, t it 1 I or. EI t I , p %aa.UIi l ''t'!t,l 1, :. t1 CuS. t
I('3. :!gat ' v o t 
.q."l( ,IppIio'd . in o! SMDC){,L 'iri qllI; 1 .1t v! t I ; ha anIApplIi cat Va 	 I t l , 

t (ittt l P . I'I ltc fo rm.I . ] c I o I I , I DO cIn :III ;! d an i it I iit ti1 ( 1 o f 
I;(, 1 -1,oltI 1 p~at filgens 1,,)p, ;ql'ndp1, llnt (Khliz:o c toil a _Pytht~ium , Fuswirluni 

i;S lI,pp.)) l I'2 lt-'d ill r',l t'tloll2 of R. rt'li l rllIM IM t 111) 1t Iltll 1 ~ (1 1OOt iIllld 

1h'11..cntyl d i:,vabus . NYi cI'fld nII rovn (-; we Ire no t t,!t,I i , d, Ir.d it at 1!,Lng it t 

!oC I d -t i , l ,I, of SMDC un I s hhit Cllic 11(I(1,lit Wt ,- Ii iIL It 1it (2'a I IF t 
,-,,I 1-hlorne¢ palthotgen,lS aqld It falt If!;.?(' Of tLis tielat jVVlV I", IWO!~;l ' IVVmate rial] 

could ht co .t-iffectivo onrd it -nil ;t hi l, h iatod, in , -ll t lon . AS I 

07010 
,h 75 M LI.A:FI RI AN, I I. IROOKIE , R. C.; W1:hS1 P: . ; 1) ' At'kI A, .1 .M.I1). 

I 'm 5 . 'File influ ce ol !.IoijLLNd ._t ilic"1tK1Ltt:a lot, tit, growt.'t , phystolony _ 

,ind nut rient el 'ha vu ]_ Phy i,t I. I ca 1 I 111antc onten t I o 1hi1 ri s.; lo 
,

Pikt hlIof!% 26 ( 3) : 59-208 .~ l : I ,n. sum. ] t/g I . t I;. I I I ofl . ICulltre 
I or Pe'st Nalingemenlt , eplt, o I B I)IO r If it I SrICVIII V' imon I rasi.i' I'lliv0 

B~urnaby . Vnnmcouver , .C. , CaInada , %-)A ! S6I 

Ph'laseohIiii vo I iaI , . Me I I IdOLync i 	 I g 1i Ia . Snop b- , . 1,1,%%:th . M neral., anld 

unt--.wk.-old P1la ,l'lil ,vu:ltL_i cv. Topo t ch ",,:c id i, ,,ax. p) antt s, were 
inIt(ti 1 t ,d w , th , 1 1('(, , 5000, or 1(),0('() t 7 , ,h1v hfit[ h~ N'elIolIdogv'ne 
ilo gI'l it I it I"' I 11./[ llI , anld iiin~il,( r l ,1 11 " , It (21 ,(Ct 	 r:;la 11~ ' t er r(' 1 cold (Ol~ 

I'4-11 dv at .f)O lr cr,,,instvin ;ir:" 	'!i; Il,"(, ] -h nif ghlt ( .. ( 10 . At 'I w.k.
 
-I 1 i,'It! I I N ,
 "11tv? I tnocull..t fill) It il : ,II il , d ' 	 w t 11 . 1 ' t , t l C , If, 

Cal ul, "I ', !,:I i", "n~t I(ttt , t I }O, t*; ; .1If', - It~ t Ivt, 1 	 cC l o l' IhyI
 
' 
IIi l I ' I:l I I lit I itll 	 ' 1 11 e i , o l' ,v Ift ! 1 I t o 	 ij J 'J It , IL, 1'11I I I .I i I I Il I k. I, t 2 ls l. r ed . 

[1.esp ira t I III, r',l t - , k}+. , t nltt . nd ('.I , I'll,I ,1'I : I'It t k t t " (per off I t 

' t . I I OI , I : I :lIo"-t I Itl I "' ':. ; :I" II' ,' i iI nilt I %. d;trI 'T) 	 V1 i l i itl('reasc'. Wilth 

d CIt 't t S V ,1d . (';I, I 111! i' III Lh ,1h1 , ;.hII! I I It ilt, It' t !C f' ea qP~t/ kll I L 

w.t . , Ohf II ('if ldB ;1 il,. tit l ooI,t !; !k1 ,; c*;;(.t[ ! I I ,h t.11)t( 1 t,% a ; 	 a rc Ill t o I 

ft l'l t I . -, it fl - I i l [{io k v' I', t h.. O(I I I I ~ t T I 	 )It vt tila I ~ hI t t fill L r i lt 

vtIlefflen t c, /[1) 1 M " ', I,i I'Ii i, ,lilt I 	 1, c cl''.,: , %i ImY' , it ,t .' I Iff v L )1,. 1)lf
te rv I) ' ,; 11 11' f! I 111[ilt',ft vlI I I _F' 'u 1 , Ii ; 1)1li ts ,t 1 L, " (t!,l P _'i a;iF 
111 1. l~~ c I, ; it iI l vi.,,.t} ,IIod Itl ! I v I d of 11t'r.aLtode'- 11 f tted 

+ 
p~~~~ ~ 1.Illtvk if1 

~ . %1,,I. 	 I N+.".,.~ I'I N I " E] II ./ A IlRS I N , 1.; i tII~ I)..j ,. 11H5. 
);mpl Ii~t ivv, ho ,t I'lli t a l I t Ii-,. (If sna ,I m- i)fl t o t. so-. Itcan cys t 
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nematode (Ileterodera ilycines). Plant Disease 69(2):119-122. Engl.,
Sum. EngI., 20 Refs. [Dept. of l'lant Pathology, Univ. of Illinois, 
Urbana, II,61801. USA] 

Phaseolus vulgarls. Snap beans. Cultivars. Resistance. Nematodes. lost 
range. USA.
 

Twenty-three bus-type snap hean lines were evaluated for their sui tabI Ii
ties as hosts for 2 ppulat ons of Ifeterodr .g.lvcines using natural ly
infested soil In a glshouse. Except for Its s;ister lint, WIS (RRR) 46,
WIS (HRR) 36 was a less sui table hm;t than all other snap beans.
Populat ions of witI tt fera Ies I rofi 12 comnner flI snap bearn cv. were equal to 
or greater thanL thei su rel pt 1l) le ;oyl;e.in WillIams 79 1or the race 3 
population. Additioly, 18 snap bean cv. supported the ;;ame no. of white
females;/pl ant ;as did WIlllams 7i for the 2nd population, which was similar 
to race 4. 'ti;gs wide range ot lost responiEes suggests that resistance Is 
controlled by more tian I gene. [AS] 

See also 0742 

E06 Plhvsiological Disorders 

0703 
26225 RUB IN, B. I'TNSFRl D.; .AI'TI.ER, A.W. 1983. Induction of

isoflavonoid production in Phas;eoIs vulgarls leaves by ozone,j I. suilfur 
dioxide and herbicide stress. Environmental Toxicology and Chemistry
2(1):295-306. Engl., Sun;. Engl., 4? Ref;. [Pe.;ticlde Researclh Center,
Dept. of Crop &, Soil Sci tr', Michigan State Univ., East Lansing, MI 
48824, ISA] 

Phiaseoo; vujLarP;, le;;vt;. 0;'onv. ler;ictides. S;,,. Ihy t oa lexin. Plant 
Injuries. Air po 1tit on. IA. 

The poten;t fa 1 I ;;; L I iCH 0I 11hyto;lexin piroduction1 by st ress fol lowing 
exposure to I,. ;,, v;;I lI ride; wasial hvrh eva luited in; bean cv. and
line; varying In selns itiv It to 0113 inurv. The isoflavonoids, coutmestrol,
 
and several othe- couriie!;ta;;i were extracted from leaf 
tissue after various 
liperiods of exposure to 0 SO or appl lation of various herbicides.Elcirtatifor ofi iof lvonof", trmict Ion varied with 1ines and cv. , but


generally Increased with increasing plant Iniury caused bv 03, SO2, or
 
herbicide. [AS 

FO PES' CONTIROL AND 1TOIM.OGY 

0704,
 
25394 ARCOS C., G. 1983. llent I ficaci6n y control qufmico de lan babosa 

de I frfj ioI Cr Ia Cuenca flaja del Papal oapan. (Identification and 
chemical control of the bean slug In the lower l'apaloapan Pasirn). Tesls 
Ing.Agr. Mxxlceo, I'niversildad Autnoma ie Tamaulipas. 96;;. Span., Sum. 
Span., 32 Refs., 111 is. 

.Phaseolus vulgaris. Vronicella moreleti. Pest control. Chemical control. 
Mexico. 

An expt. wtas; onducteil it the area of influence of the Papaloapan expt .
Station (Veracruz, *IexfIcc) to identify the slug damaging bean crops and to 
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evaluate 2 control alternatives: granulated systemic insecticides applied 
at planting and poisoned baits. The slug specimens were identified as 
Veronicella moreleti, The highest 1, of plants attacked by slugs generally 
occurred during the 1st 10 days after plant emergence. No significant 
differences were obs,*rved among the granulated systemic insecticides 
tested. sign tcant di fferences, 4ere observed between the poisoned Ihalts 
and tle .'beeck treatment, I(:IAT] 

(1705 
5. 	 I CA'! I , A.S. IQ25 . Agromy id fly in beans. Lingnaam Agricul

tural Reviev "(: 1-17. 1i.hgl. 

Illase l, ;usvulgiis. OpioTIVla lhascoli. Insect biology. 

The biol eg, 1 ,vcle and damiage caused to beans by Agromvza phaseoli in 
1I21 at Col lege t;iardens (Canton, China) are briefly described. Pupae were 
found to last 72 h tfle-t adult emergence and larvae, 5 days from eclosion. 
Adlult appear to li t Ia an few davs. In Canton damage occurs only in 

IIobeant1l the!;ept .- i)t . )estriL g plants and crop rotations are 

re rid,:, titrol ure s. (CIAT
,ded ea 

070 
26Mu7 1I'RY , 1. ; .ARRY, 1. i 9h1. ithtching rhythm in tie bean weevil 

Acratl,.scu ides 3btectus and larval penetration of t'haseolus vul.arIs 
,;eios . 111Se t ience and i ts App l ication 6( I) : 13-31,. Engl . , Sum. 
ngl ., Fr., , (,:ts. , 1 1u!;. fI3R;AS, IA CNRS 3140, Iniversitg de Pau, 

Aveui e h1' i l,,, , 15,333 Frince IP'an, 

l'la;seolu s ''u!_L-r_i . AcintlI, ' Ilcides oiltectut;. France. 

Several ] 4nl;[tr ,rut it Acanthos, el ides can a madet t obtectus use hole 
in tilt- ,ved coat 1'.. 'o, pee f!t' t nee the seed. 'h' possibility that 

be t ! lvd IlI relatedthere ou lld 311 une s In s;c - cto, pi c rc in3g at tv to 
hat (hin , ral3lk .;'; It t It.at, d on bean; In the lab. Tilt hatching rhythm 
was ftinud to bt' n with imposed dally periodic conditions ofwel \vnrhrtnl -ed 
ph(tloper iod and tmp. , Ilt t lie hatching rank had no itf luence on 
sv'ed-pliincg behavoi' . [Revitw (i Applied nt mology ] 

See also q1 t,) 13. 349. ()56 O8 l" 

FO1 lijur io.i Insect s, ilites and their Control 

0)707 
'2600 BAICKI:, 0. 1, 76. l~evantamento das pragas do feljoelro. (Survey of 

bean pests). Inl po'uniao, 'lotilca Antial do Feijao, 13a. , Porto Alegre-RS, 
1 i , 17(6. At a. 'orto Alegre, Brasi I , Instituto de Pesquisas 
Agrtiom ,a!; . pp. 3- (. Port . , 23 Ref s. 

ltbhastoIus vii _ .i, . Post,:;. Bra i.1 

Ihe 1st ri..tl t , I i survey conduI tctetd Ii I975 to identify insect pests 
attacking 'ean 

, 
ill io Craide do Sul, Brazil, are presented. A list of 29 

species wa; Idtnt Iled, based on a literature revie'w and field 
observat iolln. The IlIst inc lutdetes order , fami ly , species, synonyms (if 
appl icale13) , commn name, and1 bIt, Iogi aphtic references. ( CAT] 
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0/08 
22599 BAUCKI:, o. 1976. Notas sobre a hiologia v cootrole de lBeinisia 

tabact (;enn.) i:,sia brancamoscptera-AI.'yrodidac.do teijoelro. (tNotes
o0 the and to tltebiologv c(ontrol Ot ,Vln whitUtl , Ilerisla taliacI). In 
Reuniao TChcnica Anual do -el jla, I3a., Porto Alegre-R1, tras, 976.A ta. Ito rto A I eg re_, F ra s, i I , Ilis.t I tto( de P'esqut i sa| Ai,,iot n i cla . 

pp. 19-22. Port. 

Phutsvoi pti.i er:liajia hai, ._v I~a Ii_. t .Ity. . i.. in., !t !,'ti,1 . 

The 1i)10 og ICal ('C le ,iiOd ( I tro I 2.lire, 1,l-vil i;a la ,,oI i wi I l pt.i I 
ref e tc 1Ce to cii(id it Iio > ll I tl z I I , Il I rit . ]va i t ., i ,'v d. lilt, r I I a t
damiapcig au sedai b .,If. t ihtr(l I itl; d rvcti .llc t hv ;,ivp .it -Alg blt tile 
tiatl illsti o fvlli r Irls.itali Illit t (:itl ta1111 Ollt 10 I 11t11 r"; Alie' directed 

towatrd avo idd n, bean c r(I:, nea I ma I vac ois p lintn I (,It Ie , t 1t() rna1 a rt
 
plant I lg 1)(-m 
 atI i , f other lropi , le.g. , ,clOis li , m'aktIi.) lbetwuc,t beiitls 
andI grasal piostliCu., eri.idlatillng 1 Itel host plants, and delavilig as illich 
;i p i)osil i tilt- Itain plaint lny date. Ap, li:it .:t !;ystvti( phlosphrl)lit'ed 
irise c t ic ide, at. I c if'lOIM lidtd. (CIAlJ 

25629 cRN6'iI:I.C. 1 10,4 . Prey.' ' 11tild toi elilgr.it 1on respotises in the 
;I atI ItIle sV.' tl I;lalV iOt I C, 1e- l s iirilis. 

61(I):l.-14.'. Fgh .,:;l. lilgi., 38 Ref. I I us. 


"I'Tet li%l toseil Ills 1r 0Oecologia 
. ltn verrs t 6 CItaud 

Ih.etrtard Ivoil , l.ibIi rat itv d, P I loatrII , 6961.22 ViII cluranne Cedex, 
Fran.'e I 

.I urt icav. 

1 t gdoi.
 

Pha' ,.lus vil I t.il I I Ie. I ivchi. Predators; and parasites. Ini It edt 

0 1 i , -" i lil Il li lt t it a of prey and predac ious 
litt, , fi orl l,ill pl foi 't. Cu Iriv vt I gaIted .xpt!-I i ll I'Iv tit ie! Ittit.ed 

J: illgtiii. 1;' Ili.' ill111'. ; It' i t i(lv t I yll,'t liii t I i rs lt iFs. TIl 
i ltin igr I th pri. ip' n d on ili,,ii' ge it tsietii t heii plants alnd 

,,it prli- lltn 1111 ', i. I l i i I I I) I h1 1iii1 t'[.n!.t; t t i la i c t fetIi decli ; g
I u t ('l1 o 1 v %t ., : I , ;lll d id llnt a'iii', , 1! deCVh.l. f'(Sl-i ightgI .. 'h tll 
ti,. oh f o e lllTind Ir. hic re. !; ' II- maI ,t Iln Iti t li

,w! ititli ltt roe 
pre :)redoltiri t. i,,. Ill, * 1 , 3 1 mI rail ti !ill tIiFth predators wttas 
independ CillI h h,1 1 tnt of Wil 'Liit v ,0 -, ;cnt ;i,he dCtii.lbwhent'l pre,. d,tll i I v "t! ~ I ; I,nll,tavt ' 2typ-deldent~ litI h - v ; ;ih i I I t , in t I,. prelat or ' ! 
I ll, t~v lt /ll"OUS I ;It ." t'l' I 'li1~i 1, , ;Il1 I ifw a'ii; .1, ut .. , f oltt " hv', 2-paramoter 

Ileya'tl ivv't texpoq llIl J,li !n'l 1 1l,? i t ,- , ( I),,lt. I, p I ey ct en~l/p re'dattof 

Id , ! mitl o: tI tr . . , 

2llw v l I a, we.! . 1 11 .iYivl , e 1o e. I t") . Acer ;I I.,prayling if 
S IlnltGI I I i , i I , i ,' .r, ,,' whieI7 I. tIl ol , ,' ng I u el. 

]h)6 ,c- I i. v t_ 12,. t! -Ii_,t 1 t . A . lithII i IorrC'herl,icIa I -,,Ir I t, 1 . I| z i- . . . . . I n se 't control.l g,.1 . . . .. 

'Ihe ae-r IifI ;,p:I I I I i mn l I i." _ 1 [11,; i'::lll,n /tli c.,m t I nii~g 4.17 g DI)I' was 
rcoin1)1rvd w tIt I} t i, -t'I, i , I- I I, ,it I, f ,| , . 7 1/' , o I alm l !" llt Ioil 
concl(en t rallt'u I ,,It a i 11ill) . '. . 1111 it ,1l~Iril 'l I Hi I] Iot I Is if rm ip r an1 id 
Aca'n t homnia;1 IhI,,.r I 11;j itI' 111rlo f i'.. t' .Id 1. 0, .*1 vI kif (7"f].l,tnIill ) . Sp ra y I ip.
height 0! itl:( ' t'l lll ~ t W, , ,j! tl I Or, ,, 11.. . tIhe Iro ,. Tlhe .) tyV s oS|I 
low-vo,]atIle lu k] were ~'r, I tt,:t f I it I he I ,?.N'eI use d, Fll, oil solut I(Ili
klll I d It'j: I, If. I-r-r, i:_i,_.'I anld 11" ",: ,. !,to _ I d . whi Ie thl ,' .,ulI I o n klIllIt-d 
Il) mild 9 2 I T.. l lr rtl'. d i f crtenl o-,: .- r . nloI !, I ) .n t I r nnt . InII S III I ar 
L'Oln( I I , ,.q t li-t ,I] I ;It lItll- cj-t~ r.,tt I , I[ :eiist, ,~ 4-ffpc IIVe its t let 

IOf) 
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1 V. 	I' d T Crci1i] IVVVlo 11~, ar mi Sl 11g -r the I pis v p.dan. e ilstItvcw eI 

T-nt rolI I- v sid(,1,1,1,, a ' ItI (III lnW Ct , !.d-will [III iav,,d. [C IA'I] 

()711
 
'I' I, .
 'A . •: I tl t I T .fI! ' N . ; :1, :, F .A 

Vl I\' ; PI ! , .'lIU-, P .A. 1-11-, 'Illt (;Ifr tnco III, I! ltcv I ITlln,ido! 
Il 'm, I . *'' I _',d *,J , r / 11'riat :I:-C.)I. I ,I },, l ,I , I"tryo 

I',!. Stir. I ! . lI',l, ! Fl- us. IV,. II [SI'tw tit'P[Af,.- dJ1 PIl;IjtdS 
,'/I:,~l. tk :. ,} t 
(l ,I ,l , m t LIo alv\ t 1 7 119 ,( 	i× ,1 

L !_=
" I',,'I. I l Iit It~I , ~ (It ; , : :i r1'1,
l~ t~I,o.l 

!lvl , f 11~ !It!?(l I. I- l I stt, I) .;~ ': I S' o ). 1l(' I I til (11- 1 c an 

, ''ilc .,t I t ', t; - tI-;[ted o I r ch'I,- v(.l'. ob t ll If ..'i t It ;p I'IN I,:I f ITi 
:'Ut:I'l Il,b ], II~" T ( I I ,(lon aI . . "I I ,it Iir t I.hr i1 a p lI Id .it ().4 I /hfll, 
,ii I tt r~itI. 

' 

I1ll1q l, p J1. I t .).0lu,	if .& ] , ' ir.(, :Ilt,lliT 1. l lo ~ 
;IT( :Ii r;~lI~i . I';Iv tit:,n n l lfI t, I t ;. t L I)l c u l il.tc.. 

1'1i,!,t .t LIt ,] ,11 ' ti i i1,. .,1 t'Il ' ~' I',,, 11) 't * - .it 1 .. 1,1t 0 I til .( ,I 
'I' Ilv'if--(I : !,1 1I'U- I , t " -t ,U I, " III ! "b ' ),I,I I I" ' It; ' Sj
 

, H"]ANNI lY I I ,.I , t,, i cu,I t ! ,, p,, t be, IISfil v~t' ot 

. .111'i~t~... . .. I( .. . ... I..I, ITji L y i 1 ;1,r i ,.1I .I i ' I , _ Ill ; lael_.l' ll- 1,) ju tn 

I,,t .., h I 'I,t I [tf L'I ,I,,) 1II b 11,i1111),.ivt i!n ,1v'~h 

,I)' ' l ( .	 i . :I~tI:)? i, I "-it I I o ,i !II I f I 
d .... p I fi l 1, ,;1 1 .,[1 I f,-'L I11- I ] l!.k 

t, t':p 
 1 I} 	 l l,-od , h.li, ' 1 , d 'v , t .,i ,Ip ' l m , m., lWiut1 

" 

"p- 1''L(" ','-'11_' 5i':i: _ ,_ ' pL _Iiif I _ 1 1,1w olr I Id hvc o lId di 

(*' ",I",l 1
,I~ 
 1-cnqll !,, ,, c iii.i*'[I i 

.# ,,,! I ) , :,IttI ( JIc I I. ;It'I': I. t.cv h arI IT: pp I,8I l~ 1 1 m 
( 1)~';iIF;' t ~ l" o!(,;lt'lhl~ (n ATp,i. l~ - ltt oi( i ] .i ~ 

'i i I:l'ililt l\I- t I;i. IJ '1, .i ,. ,)1i )11]1~~1! }) i t, ~ ~ l, l i l '11 ll 
V.-- i l - 11:I ' -~p--- --- . __ 

it? lp v t elicI I I a I(I7( 

-)-;) -l,,. _p 

- r rI! -I F -t I I Illc I a d v 



Pha.svolus vC lgtIa s. tiwir Ai. in ir ilcrt v; As(honl lii. 'lint . S t.d. polls. 
Hondura s. 

ForLy-four bea ltin lt-WU'l e. llattd lI fti II' t V .1 t alue ts Al d1 iIi, Isp). in LaI.;l ntrada ((olp; n. Iliondur-' ) ill hiii. ofid 1w . 'Ir e coi-ineridit var. 
liusa. tti ifra I V'. 1 . , Zauio fran o , P'oIrri I I( I , n!if C rtln In I vitl I we ,vI'!, ei at;] 

conliih i -iil l .. tiiCI oi t h itI da v s t o Io urIng and I I Atphy tolol ITIt t.ttI , 
II, itp i ttt1 d(-l tI tivac t I . it- 'Ilt It,c ti ' ,IIl! it' I d t i ( ' I ;I t we I 


,,, h detalAip "
i d i ,t I I.t ., i t oIIt, I.t f. l~Ianld IT; _. - 'I1 1-1, ; ItcLg] _.:, -' il":t, ! Po'!r Eg . ....,, I . T]he+ 1,vst iiiltur'ia I!; t re, ANN 1 " I;A I lI i"r, Sa lIt, 

' 17.1 .' ;, 2 . 16'h If, /. ,, if,1 15"', I'es4 i. ],7 'i", a it ( I, ?T ,0) t'+ 

[t'h,1,vli t .,1apli~t ~ilt itl .t ! t tilth (q l ro' vaI . I P. lf; ;I' VI. W,
 
r' :It I Il tlt'pI 1


i I I '- it . t 'lit t , t it ! , I' I icit 1 ,'i I111d It. e 'tc I I 4't Ii , 
II ittt ft1, t I it., I v'. t II t I t I I t opt lrlxIP dal[t ) itld t n t h c o1p 
e "'itl r:l t alI I I , . CIA'!] 

0714A bbi 2 H'YER , W'. I H , K I}'''M!, i . Ililt ! lu la dc ] t;o,u .rat tita yv 1la l nt .1 
hospederai !;ohr h del Io, (,qt adhf~t de:;irr (AIo ,:b i(!g it o, de' ILf abr t t ( 
bilItelt~a Lvc . ((Co I opt "'a i:lChl'vsonII W ilet1) . IliI II''Icu of Ith(t" tt'tlperal t I'c 

anlld the( how5 p]lant onl thte devvI entp.:.lt oi the hi1 1 o ia I P:tagte' of 
1Diabrot ica h)it t a ("C11IVoll t Lra : Chry'V!;0r ,1It dae ) ] . :t,el tIs d,. Ili 
Agrimilturat fn)17: P -/.I. Spa,. Sum. Sp~m. Iny , Ret", ;l"us.. ) 

11ha+seohl.u .t:,i ++lJ ]i~b o c b l t t~a . 'i LM1)t I.dt I II C. I10 t rcl/gt. III!;L-' t[ 

bi; l .Cubit. 

I. rcorl ;t f i ,llt II ( lC!. I o f I [h,- ill i 1lt ., o t t '[:, . li ,it t I '11!;lt tI o to I htif 

1,readIIl t ,t ag;,. f o ! i I . c -t ,t i t * t t'rh. I:/ }_,il ., I..,',if t'1. r~ 
th1)r -.t I I IAAr It %c oI t'; W.'t?'1 I . /, I I t and I? +' f of tlilt- eggs,; 
I It"I-vae , and pupae+l. t 'Li:p1, ;'II thatl I t I n '.i,! ti lj '' . I Lt I . AiJtovol t h11oet'|[ 

thIir-;!)olI -*n w. -r, I . (), indm~ i i e 1,. ':hl, (11at II 'l of~ tthe, 11p u p I, l 
t !gol! , w'i I . I [ +l.. I i (l" €i I ( al ivat, I 


t cripo - ( -d (|tt 1 1 i, (,f Ioptr wa', I ]; I [TIna ;,c and 


I "I i,. o++ . , n t t A) 1)1 
en' . I, t 11 if(-V( ,lIt ! !ilzi onl I Oil 

..,. "' iew.. oI App] I od Fit t I Igv 

.' ih Ht)'¢:H -(: l iI* 'lt11: , I.;'., lH1 SS, :.A . 1'184 . Seetd, if i r ag,,ot 11)i lt tr : 
Ali1 t i." 1 i ];a c) i [ IIt I ionl Ievt Isa anld v f I o( ts MI !v UI ops.)1 tl 

F'nv' I- ;::v1t aI I lit oT':o I o y II f .) : 6 'I . Eng].I S Ir: . FnF I. I,". ReI s. ,
l pt. * ft t , .I Icy%' App Ii Vd IXP I (If;' I'Ill ' , I)e Ia a I V , !;L'W'Ll I t', 

i ,' hn 111!4 vu . 1,_.+l , Sna;p thcan, Itj IL IAIln i. . Yieldst., P t itl lu tl.s . 1' A . 

Wi ng!ll .2 v.i I' h1 i!l e xpt . ill [l awai.'ll., F."'t I) crt . t'lio ed c'ov . ;1 , tent 
(Ifflut il, vi' t t I- I I . Jl' ItI,' u a "il tI I P!-tH!;a -]* -rl' eI .l, an1d r:v4lotls 

antll a 1 -'lj ," h~'1 W 't! I 1 -1 1 -:;t( ! fil!l~k I -s et' . !l nap I'vaini, ;11d ] n:,it hc'al;. w' t.I 

{+f+, ,' { jinl 11'. I I -i~itl, ! ,'t ,+ ;.; ,,ir(,d Lto ! ,i Ilnal u~cted't de" p itte a1 ! 
illfut.,tI i tl Iev\(, 1 I+ ,'; . ti,,in , I+!e'i "( !!,, r , tw+ice I'" ;-;i %,.I,, aud 
j)l Il"I ( w Iv , AI l t '!I I'' T'... h c ,o 1, I J,ul] I to il t 11.t , I(i f( t I, , ! . ''he 
';T l1I' ,II ' I* '.(A t:A l 111 [1,1. JAl ,TC p l 1 , . ~ 11 I F 1 1I , . % iII I ,11 !- 'dt] i Wi- I-V 

I t. , I t . I.1I A ! t lt-I" g Ia ttI (1II li lt IA!. Ih,', , I Irv.-,, " w A,I , - -I' it1111Ti v t o I v 
plipt t , I -,,%c I I' I t, o ,i l - ,~i I delb i :+ ,a ,! Wee'.+dcvc dl, . Ini I 'Ol ' t he 
} Ii ,. .lid~ vi,I!11 ' 1 ,t . I he'i.',i t 1h.In .. 1('m1 p I ft . hlh I+1 .]t t;. t 'lilp :II thI( 
p~'ipul] [ i i ll t "1 , ....l, . a vP. fill ,1 t;Ip I, I v t i!p I Iv f n h1,; ,aa r d t:]a : . I ,1 
.I I t t h.1,t Il t I- t, 1 1,1 ,ult +I ~t"A tI t c I II Ihoug}h ! ;111(1 1o+;! tla ". bel Ilo r f 

I,.v i AI IIt I , i :. I ,I t I . , 

http:entp.:.lt


(07 1 h 
4922 VARFL, A.. 1983. 1t fIgIat1 .d pe,.;t mii agemteitt o, beants ll Fast 

Africa. Morcgpo'it, "anania, Univer'it', of Diar vs S;t.i.i . 3p. Eng I 
[ iii v. o f ]);Ir e s Sal aam:, P. 0 . LX ,, gIti (I,, ! g 'TII;' an Ia 

'ape r p i.se,) t ed ait Lhle Il IL.1 .t ',l'I t I 1,h '',) ill Ilit c' ri t d Post (ont Ill 

ofI Gr;i u l'ui s. li, i :I , a ,,t i /i' ii, I. i,' I 

hi t IIt T y ik,1; tt I j -dti c i tpIIt I-; 1 ' r t . 1 s 'an. t, . 

Oil it l 7,i I I 1,'l 't c t 111 11 it , it ]is a Irtj , 1 I ho m I teta 

AtCd 1 CV I i I a 11 , I i det t IiVSI 11s t I!. I ihi .i- s a't tcI, I I lvt i ; iaii,' !i i eVi r.il 

ii . ih I 1 c. t !ippit , i io Ill- i'' ii ,, di "a ri a 

Itt-u - i , li, 1.-it _ I_ i i t Ii A_ tI t ho ;c, I i des 
' 

i-v . I xIIt iI. V v . o itI l ' I 1 l I (Ct1111111 iC 

Nvi; , I . lhl' t2hr> . dI ... lit. !,.i T, e I i l ( t! la' ',ri- 11 " l, la 
V1 i -itt..t o p So it t t Ii ;Wt t t5ht 1*" 111. it , d1. I1 it'11; I- ll' I *U ;P V 0 

i I I t, Ii tai' i i I cd I togl'It t i; 'L ; ]ul h c' . i t I" ,t tt i t I, 1 t tll 

1
.. i .t.i t Ilu! lit, idl'1 a irmlit. i; ;indt hu . Ic . ii v . 't. I . app icl tilli 

i'tti I' : . li'v (v t I I Irh u'l Iv t t il 11 scttl r id t! w I Iu ene i c thIll thold 

Ititv I'I o Ii aI I I 1 - ' p ' ; o i 
jtItlt~rcilr, .ti: licu il.t t r.t' givitt .Nji it t-+,i '- lfuth.,fl .1., _1 + white~(1717 

0.ii,, I; AN, W .1. 11. The bean I I (vA ritjl i_, i, -t ). tAigti I i tutr; II 
Sou It 5i1 : 10 1 1 ( ' 11 g,9:2IIIs. l ttutCitlplutt 1, Ntw I 11-,,t lts 

-t' s hi l i,, pI i s I jo Itv i i i i il ,. in vctit il. ItroI.II Iil t iI c intotro
 
I I s LI ; I I . - n t
 

! l .t 1,v,~~~~~~~af;llildI8 e,,l 0 V 1,': m " r,-oxe' ll h- t. c U ro1 I ~ -et t oIVI 'WI if u, It h i (,i ll t v :,ca iII !A _11.: 11 

t
L~hia <'e li. t l t ii lp, I, rir,t, i-ti N-Ii.c,. t-n ! ulpite 4 W (,',.4 g) + white
,,i I up.1I s t on ( 184.r l:l + WalI I 1".] 1 1) hl'u ldI het app 11ed ; thle 1st 
IIp, (;I t ,it u I,d t .1i v 1,p :1 i L ilt t r p i t i; tltrgenci ol ]owed by aid;v- et 

1 l ' ppl s-i' .it lit' i. Ii'.at r a nd ul K iq t applt i at Aoni-Itt 4-day 
l .iiI ili ;, l ic. Il It- II it nlyi sumimr I t i I Iptt I it Au ht I ii 

,',i>1'(t'(A , '. . t ih o 1- 1) u lll f y co itlO u wh ItetS I % t10e of 1-nicotfile 

utl l hx , rt, i ctitt t I-,iI l C , vt't c o.fial New Soutih t'r 9:22-14,i 
Fl .l ,,l_ I !lu ;, 

I'lL.i L ,-1 1 s; wllLitr 1 1;1lp~ 'in< _ ,i' -i n .lai ph st Illsect H oldogy. Ins;ect 
n I I l',I. ( I , ( I c r' tII , A. i<, Il l a~. 

" 

:l~l: v ] i 1 .'l,, Iv < -l di~, i hed, antd I i ,if S;lii : v[; h" " ? 1, I +l sv,rvaI v n fL 

t,l r~iai t I', vl i i', l i I iddii I, ( 01)t t'i'~le I I Vl .t'Dlifleolld t I (t11 . 
-I 'iid , I ,ir I I:.'V~ ,ni~ I t i i i , I Ir%;,ll I 1 1," ,111! p , ll I 'I- 10 d a v, s. In[ fa llI 

and/i wilt t,-Ii , t ]la.! ', -; + , , i l r v,!.jc ;- wk . ild l ppac 2'- wkL. ; adril It 
1l1Vc' 1-'. ,'; 'Ihe j.iv 11',. o ! e'ltl; ; 1.,;,! 1 1,!1 li was; (l), AI vIix;tulrt O f
 

< Illv sl,u iI itv ( ,h < i i l , - h i! ,'1 1 i..ll s cil ( I: 10 i dtltiiol)
 
;lpp II f .t , flI',,d ii" ' 11; i1 t V'VtreV: l l'1' ,Id t lt) d I /.-(;IV ilTi vr V I s is
 , 
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(;I"Id 6L'O~ 
 .
,H R(jHO l ~~S A'. Efectl ~~ vidid d' %'.Irjw' ll~tn'' 1, i, !r. 

-i a It al lo il I I l i iti I l,, l ,iti ot i I i"I i, I c..ipoa ! t;(itt p . , :nti I I c ) 

1itt1 I vit v ii t I "t rv Ii nili-c i c iv l thii brim Iti II i: (i;t ci1: i i-ii 
(d l Zi. t iti ' I , dnh Iftl itt opl. fpi;I I Jc. di r 1 1a 
Agtrit ,i ttilmlma, lo gii i 'Ijt ' at l I l. i-i . ,ii. i sIi-l. Sp)ine , 
}hi ] . /" elm Ilt l (h. %, r . I . t ,l(' in, do SalntthId Veril .] , ,ili-d i i i otS,dI'leI It I i('111tu rT 1I !, uI l : .iI 

IhI i t -ltt _l., . 1 ci culti Vt t r , . ('Iticv: it ! ci:tr !. Yi , 

tt it'it i '. i I I1-vI 'It ( I ii l ii I liI itt.rI it ;li ,I:, Itld :11t tp) ,t'tI Io t t it'iIti hI uitLI;~IIIIl,t t ie bea'lll ot t o lopp 'i w;a!; e'vilu lt1 . ll 1 I tI I 

t riii!ii! i Iitul, , 1 i f' Iiz I Il' J Vl il iflll (A! I i-d Vioilill eit 
 1 , t It 
f ti.tti cAI I t iaP1) ) d i i o rd e t . , i; It . ,I '1caIi on ,; 11h tho o( I)! r i e(tt Iv%;] l)t-t iiI,V '1' 111)o 'III I I I I f Ill- Cli'r.iI ,lt I ! ,w its 
a 1,1,r;t i ,- In it p1t 'i: Io: I ,o f I pl i al tls, ",t I inI i%~ l "lf l11 vllv i t" 

t ! v(l .11 d,'( -I.'InIll~ltI Ill Me.ld'ilM j 11,11 ) t' ; It' t v I itt 1' I M 0).t, li ;IIld 
11"',t t t' t .'A,,i£( l .1 I /h1it Ih :. o'(d c f f I('Ii' 11 IIt 


I -t. :1lt ,nt.'Ild Ih i iI I i .IofI. i'.l t I I .c't v tI trl'd dil Ifit 


up t "'.i.!. .0 t(,r tfilt
 

li [ttI c t i lIr t"11, f1 
T prop 'l.F 1 ,1,:it ' ' -I It o% ( . c 5

til it, am!' I {I !. Ti .1.," t Ic I if Itv ) ]t"} ,i!I v r
 
,1it, l1 cot I )IT, illTid du1r ing tht J)I ~,l.tI% 'tII''
p I ;ItS e l l)1opre,., ivo,Iv clh - ri,,Ii, I rc,m~

I 
on,"lw lrdi, ,lift. t (," TI ' 
 ll 'i lt oll. ( ?AI til){tXx 

i 

.'11 NkR;l, IQiti I. i
I DO , Vt ' (' l ; , I, tatI, !i, dv' Igi I Il 1s  d{i;'
 

r r g;ili: i liltit(
,Io t it t1 c Iimt t I t it' il'( I, ,Iw cat i ali!t ti'iha I N .t 
, IFiirl.1 :1 1,. t IT I "iut tIv v Ih!]Ii t, I(_-
 Ktom.por'il ve , t t 

" w r-t~l) ;i1 11 1 11 i i dt )h ,li, ,1t ' , 1i1t tilt- ttIo lI ofl {liw wh It c,I Iv 
thernis [II t i l~t ,'lld tl( !hopp,Ic I he 

I 
t"I ( ; I't : i 11! 1),in11 ; ct~l<I ! 

'I cnlI t'i ell A'tI, I ll, t] I ' I II tit' I I tI dc' 1, I li t ,(, i h ! ,:l .,~ Spll.4il . , I lig( , ;",'iI.-.. , ,)!,~ittI - Itl:;t . d.' Ilit' Iit I U ' " 11 lil t trII,I' \', a 

!11.., .t U I . l ..l I i il Liti ' ... i 1 I I t ibH' t , It'l'll ld :i l ',.cl '1I£ l '
 

I l . . .
tIhtI~i) ittl ,1 .. . . . .'11" I... (, 

I " t.lw f , 1i , 'lI" / ,>i1 . ' l Ill 't v t i( < 'i .' t, l i ' ' l i i i i i , i ; [ ! t l '
 

1_' ;;-. IT h t, r 

tl )p ,;t itct lT'Illnl ,itt , I nlI, t lit 'lr:c 


-l ' , ; il ! ." Ili,'! u,' ,".. w,t-l}T: : '.1, ,! ' u herl 
f e I d , V il hI r s ,1,. , ; mpw ii-.ca',' 

:,It.1 it 0i~! 1!,' !n1 ,1 t i1 11!111 ,It thIt'i 1 1' "T . ,jl'l 
 i tlt i On I itl. iI .'wivd 
i!)Tll : l ,ltit .lr,!t I I it(, ,ro , Iiih ,r . v F- , l v !, "tVi'll I t ' Ii I lht. w.'l i 11v
 
oIlli I ,II v ,ral, I . , ll:1 li1t ! w l1.( t ; lI1 -1 . I
w T,- t' gllv'}t 1 1 'h ,ipp t ' , 

,,I mltvv n );,: I ot Tit!( A .
l , , ! . !' t. r'ho' . I
 

.' ii I, ,! H I 1A F n, , 1't I ' I' l, ; It I 
 1 i oll, i ;I v dl' , de l I aI t;lli a; 
( j j w_,,l.i , 1 wt''t1' > i!,'1 1 t:1, . .t1,:( ! r,1 I1 ifj~i!; el l se ts 

fltl .. It
V~F~~ l+ , l Illi t'l , , l~ 
 (;~.ii l l ~ 'Nl,' thoI c, l( holi,V 
,i],_,l 

I" 
_ ( i l:, i , ( I 14.a(' d I,, in ill

,p q t 11i d  l ' !> I ' t i 11 .ix 1, 

a),l c t on ;l: II 1 ') it,,ll,I.VP I l l, 111 .1 . I , i, IuC11 d I n ]-h 

( "pallii~i l;I,, 1 lIw t d 

. .. .. I.;. ..... 1. . .. . 1 -I I c I I .ff i t( tI ITr.711 Li 

'l|a'"li.h is v II!. I '~~I IIIji . il tt i I11a . t' .t 1)t iil( tt a1 t I.' . Rv sI i 

i, k rtit fTt ,w ,I if% C b 



The Incidence of rid daii ge cau.crid by the leafhopper In bean var. Bonita 
II , nil:ta 42, Diaco Calimca, M- 12, lc a P1jao, and Red Kloud were studied 
Ill tie! I)eli idi, i'tctcndeic eixpt I. !-t t 1m ((iI a). The var. were planted 
oIlllowing it 1 cck dfc I fcrtolI1vA:'d o1 with It rep lCiUCt ;. I e no. of 

I I ifi II)L-er; Il th'I lant , , ii dit r ned 11)c, 2cc, I,1' 45, 61 , and 69 days 
after gerc'clnat fon. i.' .ccc..,g, , i.'.c loii evaili;;t Idbiy ciit c; Of i] graduated 
calc 1ir'p,.r-d Ioi t ii , p I tr,o . At tit' eld If tlie cropping cycIle, the 
i Io t "ch11" It', . I', dc. tI , :ftt e :1c i.' , i.t z, cor iittit ,;end tire 7. of':i,'I'! 

II'cl- ' '1;ch(i '. L , I I ,ti 1 1 i p I;.itc t t.'l h I I, tIhvI I antt, I1i tire Coc L r 1 
p I t . it I .', ! I. I t!t i tI, I t Ii t iil' t ci ilo ci Iva . ( k.ed IKI octd , 1lcacol 

.iIl n , iIccc I ].') 'i-'dil- Iii tic, h il- , !t dt , t II it Ill c';igc aind v Il I 3w; . No 
i'iit I I t lip ,''!, !"'Ind , tw 'i.-. ti1' l 'c, ,ct t iionI Iure and lci' degre' of 

,L.riUij . t" t, ilt, l ,illt . "A x i l-l i11 1 I 1 ],,]l t i:1 H it !)-.llI 'i vaitid|It'd 'll . from 
to 1 1 . 197 , li.P , r' q ti O(l )'," in 


1,ttllm o1ll.(','r.O0,'.. JAS;]
 

W-01 inl li ''cc iitd tilt' wh it, 

ci;.'.' 

2 tciTi , I)AS5 F.;' ib ,\1 c,INuX . I ',, . lIt it- r i cnace( i t rcentaJie cie 
cit ITidtr ;i It t ....I Acc.itic.. inv:; l i o 


V-'ccic.Ia, (MeI tilLt ( 


itp' l Iac. iclr t. Emjp a.cla 
r :l I I I O!V 1 ii l 'i ]'Il tll I f ' fii l t C lIc ;l If(' li' llrl'litill

ti0 Ili t e I d ...i -' t.t i\'. . 1 - -t c ci ci Atont;i=! p . (I Ivmt.nop Ite ra :s 
cci r :dcc ' a ' , it Ii' ,I .1 i." ,,1, tt!inc,ic';l k r~i.tmir- I (iioccOictera:0, 1 

I> ll t I II" 11t t I'' ;I dIII'( It I cc-tI tec ' dcccI . (j ut1ti Li "I' 
Ccni'ti ., en II A)g lii lt .ii t It i.'. . I.;,;i, Gran , Iv ,ra ;I (2):7-14.
; +iw . i. Spin!. I' !. + . . "5 n d fiI tiT. I Pt' t I !,I, Ft ac tl I u-:.t'rlmant 

10 I;< l i Nitll'ii,! ' t,'j I !] I] i I I I tuI lu ;i, I, IT lahallit ('1lhill 

!'icl; i I pip'c '.c . I '. I I. . ' I I I t' itil par, ; I ti . Cuba.i'-, I 

ii 7 i I ;f.....L . 1<; iIt . .} ii i . ;', !:I I I "iSil...-. k I'A'ic(' tI1icl% I.! i .e I I ici 
11''c 'ch .c.i)I C . ( Wi 1-1c' h tI t'c' id'i i I: , I. p'tI I i i i-'.i .' i iwith licirt var. RAT 

I . .l d I'll ;c p ,la t t I !i,Ill. d ci ol; ic;at !i ) I, II c cIic dlcct'ilic by (iitl scOni 
ccci i H ( )hi'.,I acil, r dtl I,'i i 1 :) ld . aI . (lI'7)16 . 'lice1 tecIc lique Is 
il- t d d tcic I ditIi i '.Iih wn t Iti 1 1 aib Int h , ci'tt I, nd relIlcA I,' itlihod. 

072 I 

de ', rI Ii'. (Ivi';it I ccc'ct pe !, in vail''I dcvli pit'lct tI T:tLiPcs) . In 
CI Sc !;ii' Ii l dI ' lf c:r1 leI, I . , 'Talc., II'I , I , '. T r~la jos

... i,.
IT . l . S;crcit c (cr .;w, i Ya c(it I ['11 i p;i ra Ill, 0la c i v'' I c hicic! 


,',iir cu It. t V i Al Ici it a( I icr . Ip. 107-1. . ISp,in.
 

Al i n I ti,,,,t i t;i' I'it v l'rPt,gic'Tio Ai p(, ( ccarl I i l1at lcin ((;hillI ) 11i. 13: 
I IT 

i i i. m-ic Iiit J I" t r in\c 1 i T, .I 1 I orv' ai IIctcc it I Fitill It ; iacIrc mTa 

i. t, I , ' lIe' !'r ii., i ti 'in ;' c t I, .bri f c o I (tr ,'irC ( III li. 

th cw II h tt ' I, I'cccIi. Ic I cw ITcdi I. 1 c " r ; cfit cii Ii,, c.Iwmv ct pv;s tii 
It i t iT ll ,, Icci, i I cccct, trII Iii I1' civic I 1 it lMITc1- 11 

c. 11i ic , ,,'.c c ' .. .. ,ii I 1: 1 it I I vic ii' IcI lg i., Ind I itn F; cr t 
pi5j '1 i! I h , l l,'. , i t I '.,1. i d.l i c i; l OlCacct 

.:i c'ii '' ccl I)n) Icc' I.cicli '. ,, '', i ',c Icc L ', ct c ,, l ii', lc'cjpcronca. 

p( ic , 1 1c t l.!.. ;... . t , iS-tI, ItI c i ii I . Ti., ,:Oc ITo ._1 otii t -_Ir'ctct . 

The p il, .i1 ] . ,, ii 5vct ,Ti .. Ii,.idt Ic. 1iie 1t c I 1iii I vcI I y 

IlI
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22587 (tlalI(UIT7, I.; ltlIL , . 1183. Ev;luaci6a de lfneai du frijol 
Ilti s va aI i rI iI vsI i t' I ,c ta Iatl f cud, dv Ia val tat A la tcm 

aia i -t.lairiat c I'll; am ,t I l- - I . i- ,a it IIT It lidlt.ras ( v Ila1tloll aI' 
l'lat:,a i laia, _ il .tit-l Iime, Ic r tlilr let iltolice t I 'ii iad cto ,v'1 o W evi I 
ApIa l n-ltItIi dIrI , l1,,l . iil lIail1, s Ii F;II;).ia I ti' .dI17dt1 It6AII;Il 
rt' ,;it., (ia ,, tat[ v, (au-ttoia :,I I'tla , p,ira va I !!, It I a Ii entat d I ( IIl t I',a's 

,A it:lia t i a tc I Al i, t 1 0 I. i ervI i i l ratiptllPit [I'll! v Sl 

A [ll.. f l 1"l du 1i, 
, 

tI'ltC a-1 ki d Ia It' thahI .t. I -' ,a' tVll tiactvaan *'':.ttlt PiItal.it i littIaI El 
, I- ,t tI - Ir.,-! (tII F .!lit. ll,i till , AI I S l ''Nur I lwt it i Iu tied oa 

"Iill} 1, k) ll 1 ', 1ll i I; I-h,'. co %,itr .
 
t 11l' id I Ia ,Ila t1,a - t tlt- it( i. at I a , vI '7 'aAT I i , 'a.. I 


ll IrI-1, ;';l ) 1'j Ihl '(it- m ll ' lDci;ai I it r;i I V .] . 
I a tF Bt I l 'a agc1:' :at I 'I il I t I ll I L.1 t i ' ' ( I I I I . Ill' I " *lW C IV. !, iI fli II Itl a; Oat ' 

I ,t-' Ir he t rIc-' i , I , I t'- I' I a.1 fill;.atl "lilt o , ;c d d 'a f c ' I t> I -,- if . ' o i ('- A , , ; Ill I I di~, n-,[I ;I it ]', i .1o I'v : , . The' !,ut;ccp I 1 l1 
1', 11i 1*' ' }-,w' d !I, IhI k lc :'t <" , , l!- c~d i i~ l t . Ililt, [Iil i 1 {, :I I ; 1ti8 

iii('!lt Ir i 4h''.(,,,I I T, It I. r I-I -I l] I ', a' Ial " at" a20 , t llid t; 1a"a 
(, I 'I .t '. l I .. It i t; Il. ' lr" .h., t l' eaat IIlait i tc the 'all pod 

w, lav'l i1 I'nI .itl la, i It ta I agv'd ti I rf L 1t l i ; t .InsI I ti .lile 
il tae Ir '1t1 tlld t Ia''i ta ' Ia' i l , th'at a i i ( il t l it)1t Iola l w , ht Il a L it fI 

l .'I>a-'ca 'r'I la la;al - tit
'; 

. alitI t' c'il a il ct ionsI o tira' Naal altc Fla 

iit , or' i t t i tl ' l tt'a Iild : 4-itl . I '1I.
 

halmt'iaa a i 0.'all- 11 E 111,1S Il . I n1. Ct 1a 101 F . Inijurh s I nsec ts. 

gfaa Al't a .lt. (ad tait ; i1, t oI.tI t he, puaial ar .' a , aill-d a Icr ts of 
i 1a jloh tt l I , w itt I lt' a-a ilim i't lI lls ril II at it il t1reat v .
 

I >a,, -t\ tlr - tt,t I! dI, it-III,(, t It, a' alltiI t b ; l ci-t it t, rly t d
p I(da cl.: tittj
 
arl lIlfa la ll cr la'' e'ti -hoti 
 ] i-d. o l h -it
ve''t'- o ,lrv.l!d 1l ,' ; ri on t lic" p ft. III lA'i'
I~l 

ll i Iila T nidrtllt IJt l liopte1r7an 

07:'h 

.t/,a1") VA S Q UI _ A. V . ; GA 1 1 , P II10S . Iniit c tt(1( I vl I I tr'il l. l ii1 
i ll!. ( t p t s) , 11III1" 'iI, 1 1 k lt i%' 1 I rt. 1 I 111 do hgf ar I1 . 1 P llLp r 1,AI, rtlld Id 1 1 1-,1!( ]11.. , ' 11 )1 I ( I I;i~ l i I "Ir . C t' I f rt li II i ; 
Q I )i t o. JIr:-t Ii lt,, N i I I d l Ilt!L. p'( tiL gal I "llU !i Al'l p t 't I ;.° Plog. ama; de,P 

> .]tI tCgI l 110S i , i .' ,h I ~II I I I. (Iti~l 
! t ;III I, ( it t i I i lj. pit.17 - ! I S 1,; Ii . 

[ I).l tp . do : 1~l , 1 , I] . , j I , ..I li~ll I 'W.',l I iinvl I Ill , I i ;i 'll ICll I I , ilst 
%alt 'lllia] l!(, Iliv, :,I iE, nih .. u~lL. l' O0 1 1. IO Ic II !i ,. Ap. I Itf 1 14 0, t O 1Cilaldorl 

l'IhJT" l > •1 nitiflJ 111,u1, ,. lL,t I I_. I c;u 1n 
- o 11m Itr llvi u t: l~oa. ycpi. 

CI 'i~lltlI.,nV' ;I. 1 i rI ,Ij ;-,l . V, < t, %, CI . ' A, ;lllf !,<,1<.V.1 di, ~ olt -_,_t" ;' Iluld<,I. 

' I h tI dk._ ,l I Ifil florl I'I I t Il ll ri '- ,t I i '" .'I,lld I l il I d lia,,'pl i !; g I, %-l"n w I h1 
I rq,hlit, Ic; i I, . i ',:>,lId,I 11l 1(',I,.! !cl 1,ht :; .,T, Au oll t 5Is p! iIt'll, FL~ a sl. t a 

,,pl. , ']l It t 1 iv!, ( 1 i J li I lt i ed,, ! /,l I v ;) i j cl/\ _h; !;p:i Melarl,.t, Yrc Vy~a sp.
IIlI A oitIJ_ I f 'cmv."i c,p,' , P I l ,-1 7, <; p il... .,' -' ] I.'l' !-Ifdl.J Z _ 'tec, Il, . ICI A rF 

Ift." W 1. 1 N; I I I , t" . : i iR . 1;. P' 17i1- 1 1 P . ]I to ) ° r l, gll t vlt 
I'll Ivill'i;ft I '' 11'Xt ult ,i i pk-tit l!r;i i i ', ivcitl'~ I)l ofl orllJ- f r slfl }t~ fl pro~duicth ll. 



Ii1.'.I. I IIp roveiv tit[ ( i>pe ri t I ve A. i tAl I e.po I-t .15: I Z.-iI . ulgi"I Oregon 
St It.. 'In v., C ' ,vaItI Iis, OR It7"'1I, t'.A I 

1111,i1 \'m _i ,jEtJsnap beaps.. (it'MrotIic n ideeii1jtn ct_.1 i:it ig erel li 
ir:p:aculatLi_:. I t,, I(, o . , I. I w t:I;,, i1, ii .C tt I Be :um.I i I1t . r__tII . 

I i .. I I It,! Ie 1" . 1C,t r1' W. l I )Otlout l t l i: El [)
1~i !tt t i,': I , I l S<, t it -" V . 1;: : . IU d .(it' ;,', - 11,i ' l ] + , ii ' IL -110 I' t .V 

1Pri+ I I 1 t , 1 M' t I ~I i' 1 , w I ded oll htIII -I ,~I-I + i rm:.l I f; a.I Dclbt ,11o ac 
tt!~ .- t . II , 7111d C Ucet+t J1nit >CI] I ' It r vt i S Lc 7 in tea ;n,; ILt+ttI++dI 

e 1 0-I, 11(0 5 0526 {151,8 f) 51- 777 (177. 

; -NI:TICS AN) PI,BNT BREPI+N( 

0728 
"'9M5 I'A rA , JY.P.; PAISANoI, M.F.S. I ),3. A InfluItetc lI da toax de 

hibridacao Intuir;il em fetlei 'O ('lnseolus vul gari; I..) n tiltltencao do 
cc Ivcciv viv is. (Iftect of tih rate of natural hybrid::ai tt In iCons 

r til, Iai fit l.ll'e (if field tole,ct itri,). Agron nti ; 1.usitaina 42(1-2): 
-, . lPorIt . , Sum . Port . , Ei; , . , I,' Re I s. [ (o t. hI c iona I dL 

1 -e t I gI :-u1 I a I"i i , Dept o d II tI t t itUl'I; L lor i l ttili, 2780 
*¢ i i t,,rt igil ]. 

.1..1 is.v1.1l ( III;- I : i ,t II. (t tivrt s. (;cIIes. IIv r di Ing-. 
' tI't i',. , 

it ,, I t , v- )Vt'WeI'11 
I,, I' I. t " III iIt , o]Ia, Ild CiltlltItl , with pill cor olla, Was 0.K8 

oi:dt~I i 11 'il It ,inthout chemi Ial pest or Ii!4 ase trtatllmnelts. ills 
S It,, trI, I ! i,..d l o cI ttI ; to be' ;uIitua telv I iitintin il iv tIiking ;a 

; 1,)u"! I!,iIt 1(1i; 1)CA11 CV. Gt iMiItIati, Ce;''ynItfig 

l,',w' rir Ic 1,rI tiiit us, !titIh .'i varvitll tIlhe relt;II pv,i itI on if cn. from 
% , t n , p1 (i li! I l, t ,gthe I t ,11)se w ltl: I ll I e rul t c -.' IIle ! ;I nd (cor I I 

,1 1r.lit Ieeid i i A1,c:t r it-

r,1, 
ARIIOiNA , (I. 1 it,.. N v Il:o rirenI d t tIj I, nit C. N. 1. A. F. (ieant 
lip I ovtvinetut ,it ( opt ro N/;i"ei on., I d, c ii i s;i di .-A r i E", i jo) . Itt 

Rem)ti Li I"'Itlcn Ica tnmilI do Flel11 , I ia. , It' , Alegre-:S,t Brasil , -. 

.2,1 0 "'1:i i.i;.'. II; IN ',%,%, C.A., III VEIRA, I. P. D1 

- 197 
Alt I . Plrt o Alt'};i , F ni II . v I Is l; . * lst I t IIiiI sit Agrn lo II 

I aI,i I ,VI\ iI PsIIT it hir le 'ni . ,gI ieu1ltir l roijk..ts. BrlrI I 

"llit ot: i i-, v?vtlit ti It It uei:tr'lI :;1iC( 1p;!1 IN' Pe u tijl i dI Art-on e. 
I v 1 1ito PI(P. i I i " d, r Ild. Pr it, it ie ; I I t ;hi I lpri V tL:etllt ire 

I uidi it , I Bri,, I i, with ,O:Il , un dt; i,; ;, In pet arcile ertt , A]
tt~xic it','. 11 it lro,,S]hlv vdtlJ - I, I 1! .litI ! Hl c' ! il oilI, I i v.(I tIheit I" Ili :nlt ('1. 1! I 1 1 i I II ,; ! .i ; an, ,, It: cl Sl:c II ;t rhi-i' 1t Inl po lies. 

ll'itr ii il1! V .1 't11 tIc ;11.,!f l'.,t : Htl,' '::, i:, lt v" .1 11a tI I ,i lt ; Irvpo IItid l, v f 
t , 11 1 , t .1 I ct llvH!, t 1 1 , t Il t " ' t: it f-c I!.t ,! ii 1) td . I111( 1) 1 ee{d 1 i11! 

I I ;it, " t-. , im i -;1%,I ; Itcri,, 1,, 1),p 1-r c t ; , , i c, .u t 1 tl t'd . ( IAlf 

http:roijk..ts


(730 
25:156 (;O ESM. X.; N.K.; COI)M:11, . ,lI Al., I W4f l dr:es !tlo tior 

tt:f em prop" iI ttre:; !ithagil :I,' tu Io - It1--vait III ('I I ;.ot , ; 'vII ;rtIEio i I;
1.). ( cI-cI top1loret Ic lIt t c rnI I i i crinch bo.m I lt:; ,and th-I rprtoliftlr1), R~vi:;tai forl't,: ):2 7. H:.31lI fi-? 'ort., * I',rt., I.. 
I15S o a, I I Iu:;). [1:.tarcaojC Fyperillnt'llt,11rI )::111-t It:y~It f lo 1"l 1 boPci,I:. Illus;. VI :;t it t'Io I>;c-fI (10, o I SuI . , .dao I 'inIdilP i 0- "a 1) !';11110 

kl1. 1,7, ".'. . . l 'li, ', tsuf I, ; IIp d-I. It lI 

L; 1li-inv' . 1 II. S ;i 1 )01115. 'I:I'a PrI! firsvi 

rx t I. t f roim -td I Ing, ;ai-'I r'lii t in1 ' -, (oI Idar l I-run-b!wan var. 
lushi Milue i.k n1, .11 ') I', b f !'Ila (1 
(131, Ols'-f, ,uld 

1 1o, du d I l i, d " lInho:. 04 
l1 ) w I (- II, v t7 ' t'd hVv I I i rl' I I Ic:-Y ll II 

ti o]IvctIoplurt'I ';s I IUrlll '' rO found Ini pe ro: i dao o r aI id 
phlosphta!vl cttopll,ro l;im patti-oi-;. ]hluh hIluo lake 271, difered Irom 
('0 .ll a is;cidv Ilvt- . odV by 1 1 11optI,1 d C0( ill the 11I.tt. ',:V71iv 1) ( Wu .1'Til. ! id(];.SU 
aind soluhli , nonvollVt:,,, prou'.in'. [,it!,6: f01 di.spl;ivold 1ih nlinf- pat to ll-; 'i.; 
(:Cscade , whl I the co::I'7lI p;atte rn of th0. i[ler 5 li7(v was diftt rent agalin.
Arli,f" t hem, O1l1 Idi i ored I aoii 51-(, ind 185-CA Ifi t .lor;Lerua pattorn.
It w;IT;('C0lC 1t thCI'l t.l1f ll f !rCii CS I Minud IT'Olliv the mat rt i sta udied0(1

l* 
I , ' o, t('7m1of reproduction,-ore ;light becllso. 'a the nll I, l'd7.01 tit vsv 


]l] converf-'7:7t octilo. 1 ls, 
; 'I Nevert heo compa ri son oil t I s; b I-is is c I d
 
se~r\.0 1!;:Iusof citilcmpI mout to tr rphoIq,,i calI aid agronoml c foa turus in t he
 
.h ll t v r I z to Io f ev". [P lI;tlt F7roodllr Al, at ract.t;]
 

07 "1 
.'11.1 111[PAl.GO, R. , od. 199 ',. (';ItlIogo (1t gormoplaIsmi hv Irfjol ('omnfin 

l'hsoilms vulgarla I.. (Conimpl. bu, in gerIplasitic.rtl-log) . Ca li, Colomnbia, 
cunt ro !Itornac1on11l Ic Agrtcul tt1r Tro)! ('nI . I'nlI(ll(I d e Recursoi 

C n6,t cos . 145p. Spn; . 

y
tirGlmpl;aim.h h Ii_ I rt.a. Seed color. Seed clharcivters. Nt'liL halIat. 

(ClllipIv t I ooci-at o 16,0 comnoil IIlcc iIons mutp111 fod" l." 1 (' I 00 bal j
." (IA 1' 1 1o-h k(!;,ll r ',; tilt I t sa prse itod. Speci li tinfor at in 
I '.0 iijll.' ld, , lIl no. , idilt Ificat ion, local rog Ist-ra t I ol, or igI n, 

pr .it'IV ,1] I Ii 'md i o'('lld! ao, al ol!;, sced s 17to , sliape, and bri ll anice,
i:!: I hal,Itt. CIA'I'
, I irv ;, anld ' ,w tI 

6171f,lOI.'TIR. E. .. ; llhllNN FP, 11.1.. ; PU('N, W'.A. 1985. l'lart it ioiIng ITt C
ll(oi,;,(z I Ia WitIn -: ]l'msvio lUs coc i nas ( l.iii. ) andt lit tv s e( f 


I'll." (,,us coc 
 Intl. x Phias olt.; vl arII; I . Plant Growth IRegllat ion 
(I):7 f-(9. Fngl . , SaiI. figI . , I luifs. IDept . of lior ruIturalI Scieice 

. I a..kc1a;p.- Archltecturv , IUniv. of linie;ota , St. Paul, MN 55108, USA] 

PI1;IsIIls voI .I lyb r ld t ing,. Seeds . tI:lryo. Phaso In s cooe Ineu . 
CTlo'; r lud. USA.ng (liIt i,.1(7rs. 

: phI(17i t Tlt- wit 1117:1 (111 I 14 C-Ihlbot at I, ito 1 a; l.itI .It !:I !7 11770 o SeI . 
dvol ou.i,'.tr I IT : llo ol s crosri;, 1'. ('o0,- I IlI;I!o ItI I l lI! P' . v ciII, (lIs 1 

i'. l a,suI was d tvrtll (llld. AhOrtLIoll otI it I77 (r Oi. ITt 1( ,lhrvos 
Il'l l 7 ' seed hod ! , lenrgt Il. stil.I. tullolv l( rt;-, 1I m.7 cod Ilien extoll'oos('(l ;a 


,Ii', 
t 

Ii ( (1IT1) or i Ilkalt 1v7It v ("'dpr-/dr Iwt. ) tl;re were 770 dlft fol(r, e:,
Ch d 

i ,IhI 1)1(17f it , 1in -7 -phlotoaisslii a ' wi-,: ''hole, -;eth:, s-ore i;ln;'.V'c'd. It
 
1t,..-d ''l; ' d' ivh'. tliLt,l ed co at, 1O
Iiquid ta1ldo1lo an71d rthrvo, the' slinkl'i7, ( 

. it . I tlt '1v po ll uIrIl, I y,, wa. l1 1gl' r t 1,; 11 07 oI lit, i'lrVl7 Iivii or int(r pv 
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the se I fed s ci. There fore, abortion of these Interspecific Phsen lris 
embryo; appeared not to be cusecd by a iack tl phrotoaS-IhIfllates. [AS] 

:15374 MARSI, I..; DAVIS, l.W'.; 1 , 1 .11.; SIS iBHENAG;i., M... 1Q82. Two 
Mttihc' " C'v3.1 t in geO,tvpCs of Ius vular I under h ighh ft Io PhliiLO, 
temptc lratII v ; . Bic(c!;ii en t ct;oclrat lye. Anricui I Reportcit. o1cI 
25-:5 i-50.Fng I. , I F,I. I lp: . oI l orI.lcr1 tn1rccl ,;cience & landscape
Alift, ct rtLc't,I'ni v. of Orinos Lcn, ,t . 'I Il, lOF(, ISAI,15 

_,iic. vpes, 1 cr I.('iiII-I v i _ ;'o:t l'. 'rri It I 'ai . Produc t Ion. USA. 

.() MtchWs werte iiMpa,-ed for evcalut fg SI bean geni vpes (FO Bl-6, 80 
b I /l47, 5 N' 7, and 1'I ." IQ ) tlndt,r temp. : vl ec r rica II i tI, 
ondoicwt iv it v and i t water lip. The ci ductivit'v cct hod Indicate d rIat 5 
Ii' 7, 80 1i-, inci "1 2711998 were tolerant and had higher killfr;+ times 

(10i, IX" Ind 120 rainat 50,C). Sim iclarresolts were c'hoerved in tite hot 
wtvr clip rmethd at I1 and 33"C. [CI %T1 

073 4 
.25.', PI ,I'.I1A FII,1O, I.A.; CAVAIIANI, C. 1l84. Taxa de hibrldacao natural 

do lei joeir comcum em P'altosde MInac, MInaisGerais. (The rate of 
hybrid; Innii Icitric; dICMlnas , P100 (;elafS).mat iral Jonat common b.ans In 


I'.,.isci sn ,iropecu rl;I Brai le irra 19( 9):1181-1183. Port., Suim. Port.,
 
.ni,I . , 6I tis. IEmpr via de Pesquiso Agropccirta do Eotccdo de Minas 
(;viai' s FazndoEc iperliiuntacl de Pato do >Iinas, (:'cltxi Postal 135, '18.700 
Pato: le i ias-Mlm, Braol 1 ] 

_ilI is. (ciItIvar . (Crcio-p IlI tact io Ilk,'r idizInog. BrazifI.c . 

-vi1 I u ll f natllr/i 1 h1v1ril I z i on Iceai 2 beani ccit v rL reic, S' in cinmillroll 1 
I' pIanteid Przf I,i.. p' in 'aitos uit.P I Ico , I cl rows rainyitreriLt v In the 

iii dr ' soini oL the 198-83 crop veal'. A hviridizaitIon rat if 1, was 
IiIlld Iln lcith siasono. iiiei'clc ti rs wie-' oiserved duting crop growth; 
Thc.''c wert, prcibiiblv th, \'.'tors o ...c ihlt ior ntl ral ciio., -polllnation. 

.5(18i 'i')i-RTS, I'I... 18?. I.tst if gtrt'Ic- PIhAoeolus vulc ris . Bean 
Ircprocvemrit Cool..ratlve. Annual Report :25:Ojl-I 9. nIgl. 

Pl'ialeclus villaris. (;enetics. ;ecics. Plant bleeding. 

A ':rplete I lot of approx . 200 bean gene symbolI s and their connotat ions Is 
co-vc in alphabeti cal order. CIAT] 

0736 
2.S'111 51500, I. 11194.. '.: (I IERR'Z, .A. Goof; ripi I ccil di(strIbuti of 

IIl., hybrid
Lii" acsoclitoloi with seed si;'e, anid Lice1ir c;ignilic:ance to breeding. 

liphyt lIca 33: 337-)'.'). EigI . , ,un. EngI , P ICIAT, Apartado 

tc, I ociand g'es causing dwarf Ism in Ilichio us vulgaris .. 

Iefuc. Aireo 
1,713. (1Cll, Colombia] 

P.(1ii -iI,._cco'.'___rio. Il sidi. P1lant breedinrig. Seed dc V c1it('si.1' Ii habit.,lllvaro . (rcosirr'vtd ng. hry idi in ng. iColombia.('ci'. 

c'oc illill1 '.1 1Ids w',:.. ebserved In over 1111 crccl; ;es o il-r.' beans at 
I,. {(cli ('i I';i l.i. In cach cros, ce parent ailwavs had smal seeds 
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and the other pactt ei ther rd hium or large ones. 'li i s apparent

I ncompat i tyi between the 2 granps ,t- g rIpla.sm wa, control Id bv
 
: coTtplemenitary, doiinatn t genest: in S bean1)1. Il.,. ln;i1l-sCedted li to 
carried gent i)I. and originated In lrtzI I, Co mili a, ;uatemala, and Hex I:I 
itlOilim- Cr latT-T!, c-dCId Ilan I i Ties ca!i' ni, w (1 ;i,-ld guitlel DI and tere I 11 lill\' 
!;ra;:l , Chile, Colombia, I urltv, ISA, and Weest u;rllin 1v. This- :'guilen h;ivt.

•

I , -1-,p 1 Import;IT! t 1 1 (1 t he o yi loan o Iel :n i c] In e oI itti on d fo rt; 

sc tz by ! rV n at; ; I a Irr o 

mittelian isin, tlil 1 1imI t I nl I Ie v gvenct IC tcoltIbillat h Ti l tweei, tlite . gtrltp ton:]
 
trtip: . Apparent dI terni-lcc ; In1 the adapt lvi' id I n I 11ity oI
 

di f !o ren t ( s ) genetIc er I o Iat i ng 

lcl ll 'l 

h o0 )' fVpbeun germpl .i , manI I- v!. r..i I lr - and I ar'.cv-;.vdctd, and
 

:;irc blrec-din imp]ol 11al I'l; atIon g c;I- [n It rI
itL..' etCc ; iIId
 
dwat f I isnt we t-( a Iso (I;cov, IndC. ,I
7> 

.191.0 ZI.MI.M:il ANN, M.,I. I.; KO :I:I. , A.A.; 1:k W , . IA P)ll-b5, . . :Al . ,I.G , . 
Celle ,Ct fll! IOr gr Il Vite'd ;il d marvest index of coimoton b til g'rown as 
sal' crop aoin f ittfrC-tc p with m; i;'c. Field Crol- l varc:h I -I2:19-129. 

i ]. , Suim.. F ' I . , ]Is Iefs. Centro Na< ional I dh.' ,'vii dec ArroI' c 
l'ie o, Caixa l'o;tal 1;1', 74.)M an -Ci.lr, Balita i]] 

lhaseolh . vuIulgariFs. (il t I, t. Iinlett copp I ng. '_a mrasv, Y -,1d!. Cene,;. 
Ir,"I reeditng. lI ant i)revd in'. Iiri I. 

'Ihe urict ic ('olit Io I o p In' ]ddip,nif id[I I%, i4i h- Il 'tC ;:eC; gr;usglown In
 
li tI t , so!ic I otp we s t Ic by tcn IIIC I'S .
 .c and rc' lit rit Ii. l,0 ati;n IFdil
 
c"os; hid ir leI Soup (I 1)' ;s t b i a al;n1t, tIeI I u
stlhe ld 'l-hIma larlnt 
wlPl' c , ii)?, ;i71,, CrCI Cl -;,, at iin ; gnd Glot I a I ; g ('ntC I stwe rt. own, 
Il;it I Y , plI lClt (P , P , F) ; 1.,. and F . t's I.-oth;ich tC to both 
p;mlants (II 11.,1 (;cnti c i I ;I g il " I-i ,iid Ill wereaInd ) t I V', ts 
fIiI I crc-nt t oI- a Cr'- fii F.v t elm. (;:l ri II I% , t II'l W el' ICIOj',il(1 s ctih 
sig it cantl g nctl c t-ttct, ii litt-rcrip than ill (i- '10) I(T ICOtIh lftS, 
the (,I Iv excellt ion i:Ing tot ga'n111 vield ii tIe tlo ,!, lor Ia x "'I(O. 
Addit Ivye tom action nificnit loC gr-ain %-i.Id i ., , , ; ;!;,init 'w!! pti, 

intercrop and for- I cr'os; 
 in sole crop. 1:o hi , old iti% - 1,it1. t were 
si ,lli I,.ll I t .1fW., x I S11) In sol, crop, tr x " 9 lV i:ltel-cl p, ,i11.1 
Io ( lIia r.IC'*.; In hotht y ,teIs. ])oITT II I'C c ; jitni IC .ilt Iom all 
( , ;,il' r;- Its i i tercrop . crop, d',1ii raI t III sole' d- iCpirtalnt fior" 

tallt vield in the' cross 1: ri x 'IS 1. aind for Ill in li ,, Crot;!;;775 x ' C. 
SigllC;Cific t ,pis;tasl; occurrvl hii ltI c ross 1-s Ir Cotth t i;Cit, and t 1 ill 

i it uraCCLedC, s r wi t ct'ClI)Iing i;vtvr;t . Host s i' i iIcan t CipI!;tit t( e-fle ts 
IoI- graIn yin ' I .. CdC:C:CI '- iln !(CIC CI'p ICow(,'C I , I m 11 t 110V oCC''CtlY(.( 1i1 
i t Virir1 ,01 addIit oddIti i t c I.digig?)t I cailt IV I v,i vpi s ta ja ! fm I i I 
CI'C'1t rIId t I I SC I 10Ci C 1Ci ICtlr X 1'9 Ini SClI' Crop. IC IlH IC;CVwid
 

,IgnII I (lant add i I Iye \ add!It I c ep stt it!,i;inl Ill' ! l.ltC ( 0't;S in intercrop
 
. .1 x
.tl fit 2 'IS3ti insole crop. [P-S kextract)] 

See als o 0485 0550 

GOI Breeding, Selecciln and Germplasnm 

0738 
25318 Al .AVENA, A. 1984. MigI inrtmento vairletale del fagloln da 

granc Ila. (Bean varietr.l I mprovement). L,'lnformatore Agrarlo 
40(48):3(T-41 1tal ' it. Itai., 1l0 Refs., Illus. 
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Phtiseolus vwlgaris. CUiiitivars. Seed coltlr. Itsistnttc. iemtit ((olnmoni to.isati 

virus. Pscudomonas phascol cola etlect ion. It l v. 

IitfoIrmat ittit 	 I s 'iv on 1 tii ig Oil,g n 4 stv d n O 1 1 VtItYii. I Mtltt' CNit itL
MoIntI;aso (Milan, ItaIy) to olbtatn r'ei;k i cenlt,oldt,, l to~tlr;Ilicto IWMV{.mitld 

'scudlot.nas pi;lh ei l iola; si tiiM lit I -.r r ch.on hir', :"tmi'. allld 
icl p;i' .'rnt wel st iit], ilt, I It -vvn;,jiditv alsn t I 'tit I 

Ilif I f ,tllw 	 IT, IStl'e iSS - ,- G. P.1 P lt . l i nh,;o t oI'I ;i tI I , t h . i iIi -t" i I 
t 	. , 1 i('Lt Pt id(t I tor t io tI t t i tttti o Njit en /ItlaI . i! I 't cnieI t l' 

. - t-; :tigl [ -eiota 1ontI h.tI .t iol I t tit I l ndr1t r I la . . . e, st 

Illfor iiI() t)if p , V ll the I !I I,11-ti illt whi , int ' '.I (I,.i.t(I i tinT)o
i I. 
N i Ve.O I Mol€)l11I;Ih , old1€ N)ogalno ) wiIth ret!.I I ;Itw¢e t " M{.I aIlld 4i shor tI t 

N'r. c!t,It lfope!IIl IN, thi,-;e llt2,V.it . wi 1 1icm irai~c te ,lilt JonIvt, (ycle, 
 l 	 iviit 


t i; I pim,,. CI AT1 

titi, A I I A.IpA R1'SSI , 1981.t !,; n.. Release of new dry hean %,il lIt s 
t [.ilt iL ( I I CotIt'I,i 1ilprovvlen tI l ep p I IB( V att d s odi toi s pilta a . atla I 

Co o1)i I I . . aI t 2In Ell'itxpir [t IMettlit I IaS,i. oilvti At Rep T 6 1. 
t l , It Cr:t all vs.,, 28 - " n tti Iomb rd, (i also)iu , Pi I 100 7i itt i It 

l'u t v,'rs ' istmc . ields. I a y g 


,intt' t ll 	 a;1I h I't- I 	 i1 lit. l i 'SUldwitpo , i s itI I cEt Ia ' t' it i ( i v IcId,se.dw t. an]I sha'pe?, '1110! l'Oppj~iTg (.'Ce ;]I-C' 1J111' 1"0h,11i %';IT.I id' ~ (Iit v 	 ia I (;fill it, I.etna,i, att i-a t in v tv tn if(, v t iru . Fs u oI on ! 1,th'; .ili,)onovko;¢,ant.€ Ior,-na, compared W1111 tile 11t)t 1¢,!z !'Id?".Illd! ' 	VIyol-'S, 

jjta 'l ll Ita 	Y l P a.l, . a iout ', ii nt I'v t 1 itt -g taki l :oI ti is :it;es 

elI int. t tl!tu Ilol Illt(! ini'eren-t t in t, IAIip itn, M i I'( ,n!', in ' 

','i AL.II N , 1).1. ,N1/l':;c['RLI.'.,, II , Ti , itV ' Iql contr'oIITI]{.. ') p ' nkl ll( 

Ieg'ulnc ti ets ' , lII hiIwI 1 Ad ' ny
; -o{rt , It 1.l, 1d. f!. Ai,rfculturnil 
P'roductt 1, I fi Artish; I ".': 'i I;I , . P'I0 ( t'd 11r.S. IhitAt I i ;I , I a 'i I£' I'll I'lI tit 

I~o :IoitpIIIg (cr.rl:¢!I 1 I TItul r'l }III' 11 l-l(05.,l , 'u ngld, we'al } 1 I- Ili pp. 
(Iil. C(IAI',Ap~ii ado C,1q { : II.i, Co I]olhi ;I!Reft. 


Ilhia.eotIit vu l a:tiI, 1, 1 v.ed F1,n CO111111i i CP /Iit 1l} I' 71o 1:111.1;1 VJ I'IIs. 
Col1 4-to, ri chI I tIIiI iii ! j II. ii .t"rI ,__,II l'y !j. Ihs~i.T , ni]t-i~u _~:,T ..I ; j I 

lII t t II .	 *tt'Iti;i i; I. IIi.I:t ;( c I I ItI. 

~ver;1,progre , I, ,chiI i II. olt I I,,r (df IVI I (h 1 j I sI ; wo i.I d w I(Iv w i thIeml!ph..: i, o it11L; t ,1 m d1 I'p.; ,1!',)IT),I' ll{id hv lr ,, fI, I I-V I. Wed 1)f !;t.'al 1S(VF' I 

"Tis*'l!t ;IT(.p-'rodut fo I 1'.1 11t I;. i]Jll- -bud, i- ~l,I n) ' C Al[' I lit i mlp I"o ( -I,!(-tt 
tr1%]LI gW; I t 11,1 'ix', hic1: 1 .,} ,i'IT,- 1 1)(11.V let ( -trII hutp
 
linde±j!lmut__ ,lJ .,ItrI {(l,, -r .,, .!_)i{ ! and Pseudon )t;.-;
Lin oo;is .L eoIa "e 

j caJ i l. I z, , l l Lt I';i P
FIeIT,(.e t;II 	 ll;II I p , , I 111C I; di;cSI'll 

) 
W i th1 11 II' Col I X 1 0!:' 1l'CCV t .1 OV. 1,1(VS iI -!1. , ' :Ii1 un[:t .TI D) 5;I~sv
 

rI' ,i It;i1c,' 1, r,-t-]l},! ,'t I o halvei p I 1- d tll 7"t 'fll;[ t Io , (1- o'tll ,* ( o': "' I U I I iln. 
I '-ll d 

i-valIl/t.I.II a%,1 1 'net1, e, I o, 

oft g,elrlip lit(I 'I I Ihe ilt' Ilicit io':laI C('111 11 i111 1 ' v, d rt Eot;(dsof 
l t, i ;,b ,- (1ivc I ;it t I I e l f-sea!(itOl 

fill' 1 ; "fI.Ie t o a ' . 1 ati e,~ 1)1 i-cdlI 1w , andl¢ 1 1 . eI; at,,I I I-flintit I1 o trI] 
nIa r-e ua'i I V'll,I t' I}' At : comt" oIl I ' I I t I lc 

rhalIlenge!, are d I cucI;vd . ICIAT] 
d lt~1l-1 rv rch ,¢{, lu oil 11, I'q 

117
 



074 1
 
'5365 BAI;(;El-*T'I, .; fY15, M. 19bea. ielt 
 te-t:; t, Ien I Ines and

cul t iva r.; Ior tt1o.11i lit y t o whIt e rold. Beall Iiprovement
Coop r t e . Aitt1u,.. iRepo I : -?.' . Fil' I. [ DILpt. of lIo rt iI t itre, 
O 'on Statt- !iIv.I, ltrv , Is P 17 I , AI'sAI 

l'li sL',I,' Lj+ . !,l *tJ. __. i tt i ;t _c;,"Itv i o ti o i i._r,-, (:u I t iv.;Ir.,. Re.'sI SLan11c u. 

select tton. '

11d Iliell tt:t1 t, , r ' i .I, Ii.t- , 1 lit tI t t , iittr ,; a'irt't ii tltictc'd I 

i ,luasoi r t .ilIt i t li! i I-'! tt ; at re tvvt! c,-at It lii terial I i a 0-5 
, i(u iio. . I . I l ii i'  i't .t i t ,. t but not .1! rlihi]tt. ' Tlrtle
 

Soup ind ' i t9, Vri . t'idnig t itld ,'.iii o ,ltixo l Iowed ;[it! isit ' iCI i'
 
I ;in ;clii l: 

lI'cUiidt IIA 
Imnprt,-%cmv t 

0 ,\1WI:T' VFI T STP h ll ; , I'.;A. 1984.t ot Ili i producit Jii'l 111 1t, L ' I I- Ii C 111 k t ul b i t Iihrouit,,;Ih 
1)r t-,vI!I i)j t or ru ! t 1 ,1 it+ j 1 +.i!,v st'tP+ cc .d J r i ~l~ Ill Aiiiiiii| It 
ReporL . I . :'L-lhllJ+ ! l T l~+;l ]il:i .;I'r , I~tI I.'. ait t; , c h ~tfv U li +,ern; I L% 
pp,.Ff+

-
0
+7  

Fll) . 

I lha.suiluw ,,Iulr i2 I s . 1,1 ll t brl i I-CL ,,Ij. ('111t i N ' . AdaJptt i . Y IeId1. 

R I: SAt It. o, . IfS),. lli . -'jitt'sa tln;t+l+ pitf i '
 
Inc . iL .l , r cl 1.t- i li p I; t ' Ii, l initc' .',trl 
 it . lc. rto l c't,, 

The t!ruuItt s Ilo ;'ct ; i vit iv,; In 1484 to improve b an prodlitt t(.11 in tIle 
Dolhilli cal Re1po1li Ia d t o t thlrough 1reediIll filr 1:111t i,1 d I;Cj:;,' sta ., o Illt ('(I. (tlrv!+; :t~tti ~ ; 1, re-+ ' 'Il a Iaspect !; (if t ' pr oj ect 1ilt' ] : cllV; t (I . 
Adviin.cid I ilCtS hal.' ' "i, U I d W' I I iitlt] hlitVIL' ShoU'll good (Ii~ '<ii:L. ItC.1i !; Ii 'lC 
lin derl loca I 'td t el: g;cnolvpt 2,41-'i72 . ,wwvdt low,. lft'vl,i oi i Il f tlI oil Ill, 
[' l'nllvct 2r phai'vtolI j land E%;II}lI~~ll' . - t or colndtict tIng aih~lsmecll Techn Jqu, 

I I e Id c 'o !, , Itg 1, 1 k verl ru~ i I rt d . Api)1,rox.. W O0 -j o! 1,a;ic ve, 1 ill ftilt,
 

Wit It tV-s+,Uded VOl . I A 
 tovo ! ,(ro<o No . I w'ere, g i v v ii t 0 thl ' i n11i, r1-Y 0,1 
Ag if'lc t I t io c I,'t il~~I co'tl p)rodulc I (in. Co rr'pII lw lm l ;i !;t an t t o rar t!Pa 

If !le rl jLd2 .'j 1v. .. i n ,o ...i t ;Iit a , I hd liIIi Cd a vvI sel hi)!h1-%11 1e Id Iuit,, t! ;I( and
 
Wlit te-!;ve de ( vi I I i , s Il ] , t all Iu ill m v L '' ;I 11 o f
w i I h ! purIt itl e1 oivc i (t r 
L-'TlV. i 1"'Ol)l 1 It I (T'It I(I t i I ll i:;. 'I I i il11111g oI, 41 '. t ve\(' and w] t Ili] I !, €Ind e ypec Lt ] 
! lllr t - t vrv, irt , eair Ih i tcit ,r s ilr, !, i I '1riir z ed , 11 !t~;VarChi 1) 1;Ilit:, 1 1+ 1'18 it'I V 

initc I utdc.,I. IC IA l 

0I 11 4 1 
.2569 1 CASAS 1). , E. 11)')h. Ile renitc I itd t iLes c;ir i ut -rvs torfol6gtcno; el! 

IrIfJol y suj I v ,IacikSilcon lat tbtenc fn die varie<!iol. , put I!;. ( Inheoritanlce 
oif t h ree mo rpho Iog icval cha list: ttv r It ~I c-; i It e -itll l, (I It t rv Ia t Iotn.h 11) t o 
tlile ot. t~a lnment ol I piu're vilrIi c t I 'vc) . Tt +, I !; Iing . Ajt;I'. (Uh;i1t1n'I,, , 16x×Ico. 
Se cre _t r il tit.( Ag r i c t tllria %v(;llnade r Titl. s il,%I i I td Ag rI (,it tirall. Na I/f'~onlt 

4fill. Span. , :,;um.i Spa,l- l. .'0 I vf ,. , 1 1 it;.
, 

Phlasl o Ihis vtjl I jiia r I- (i111 LfVfl I l llutr i t mnce . Colic i;. I]ilt hai)It . I oWL 'S ;. 

Thie I ll er i itih e of t t ' heI li.i ac t vt i;t It ! o l l,x ,+,'tLh ll i lIt andl ! t,,v'or andt stor, 
c'olor Win" t t illIv i il l't ", IlIi. I ill.v!; ( Pt It-. - !1)- 1 tit . - t,11-A- 1 ! I chi. -Ol ,
;,;IV. -9-A-f, 111,1 !Ig,,..-:. ' -A- I ). 1'Ilhirt v l: - ilu1, ; ,ro-lt- ;idih tiho grtr(elillollst 
itlld t 1illi ~t ' ,! (111tt I Ill~ WCILt  m llI,~k t11 fhi ll , ol t i l lig, ill F" gutlle I'llt Ioil . 
ThuiL 111t. t' rI I ]wI;1)1t 1 ' II t ,i IIV le l ~ tIll f C h t llci (11 ,t t, ';i! 11t111) ! 11 L t+ l pI 
g! lm+v, . lhe i Illi I i t ;ml .. oi I 1 1 I< fcol,"I,. ;Ii, i lig "!t' o rci- at a tI pie, W,'as 
s i rtlip I, pil le o 1 li f i 11 ,' ovt, 1 1) i11: and(I WitIt v , ilnd InT t it II], p)1ink dolp n iltinri 

lII 



over white; a rtit Io '2 1: 1 always e::ited il ami ct:llilla tin. '1he 
inheritance of st.": cl or ''as ;l:4 sInpl' , i n atilt 1) P.irpI c -colored or 
1)1tnleted sten o,Cr greI -Ct)lored of 1t1 pig'li:l J ,I t. [tCIAT1) et t 

)7,;,4
 
fz,/, HAT 1.,Ml''. I gii . Ame Ii t 'r, t i dta1 pis
o atior t . tiiip d ( ( lIs o I us 
l IAnat ts .. ) ; 'la,t , ig.'lsuar.c (Phitaseo I ; I tl vat Ic't ifri'p 'Il't llent I nitlhtiL I 

a\g, i . Agrotoiic Tro icafi. 't,'i 
 ):Yr-. It.R,f1 .,.t-i lls.1lI1st. t 'grl'loli l
dct } Ae']' lues; Trot'p e:;Iet ,it! C'llltlll,'z;VI .livIrus, 

8.11. tIi i, ]'ialll ive, Madagli'arl 

]'f lsell nlus l itII!, 'lilt ivar'. c Li't,iic . I' IPant I reed il; tno ,t.v Yi'el2ds , 


l!la agat st" tI . 

1 L, t ,i ; , It i , V.( V 

Iisti L(II I nI I.g.'it L.ptiiI2 top tilSO 


"1 t o' I I tit; t'; I lva I I MilV 'O' l' ,1 <t1 ;J.Cd V if Ilt 1 t t;l t ed 
il', It2 I Isi,,ted
 

crolls, ''nel vi.,2Id t datt
I!i I I o polie iI 2 'i -t'Il ' f ,, c',rl i e .dout it the 
"u'I ar :;t it: i tolt Iln or '<2 I , V cI'd. d. ", hl L Iv;el,, n m 1::'11 'ct Iot1 

t'i I' , Ii, r, I t.',-cll g-! 2t '1 t l ilt,.2 t oi ,;','fl'C 
i2. ,itd .l I (If t . ! t hd w it eI-oi%;,.,t P . Ii;, tLei '! I li l 


l l'appea t. ! r d , ith
Vim I Ii%.iet v t . i i s e d, . Ild ita fzI,lf. "1 1I 1 ;lt,t' O
 
' ,IItivat ,' , I 2 l',1 h t t I , o'f prodt, iti 11 

)
t , c if S i t LtIIrilldO zt tt 
,Il *.port|; I 1+,+, t,, )II t) bet t.-lr is) , . ;'%-e - e ht1 oet'1':; all 

Io 2.', ir: tI v.I,,2 It!It '.!P t1 1!11ftt'1l t:,' . 'lIt ;li i,,ii I '.I t ' ll f 't Itll Vh*}er" {!i }t 1,' t I, t I't,I I l+,ilr I Oil ((': 'li (t I't.'cC hV0":0p+ iz I:'ll, ill V,;z; Ivt" 

1,12r ii'u ..t ott g ife I ctIf ii! I' i lb!;( i (illt I Ill l +'itO, Irl ed otlt 
Wit-t 'z .lr 11 Ii+!, I I ''! 1 I.;I itt %T2e (ft 'f :it o' Alik I it , tko, ilt lneaa 
i 111'. all,2rl 1 il '5 land mbo1) 1' 11 f, l,U I' t I-1.I 1iI- V t h .' r i .;2 i atLi () n : 
B. ri, ilmull I II I,*- I landitll II) 2 I (lin l( Itnc omt: l i ll - i).'l ieit- t' takei .i,,Ii!; tI,I ,nsurve the qualIIt y of these( cv. I'I-,urplias /edl. I[CIAT]
 

.I,' 'IF 5'!'' ( (,c f r'sut. : Ilt I %it t 
, 

. o I if m'lect lon programme for 

llj dwI l- b12'll ('l. 1,11 

I llIit 'l 'd - q 


Ifi 1 1i il I Vl f re!, I,;t at te I ut,, v iuses and 
tc I 1, Ig I' o,I It II tt . IUI,,t Ic, I AF, ra rIa 41(I):51-63.I i, ,,n-ttiohng I., ilimt. Fn i'I .,.1 kuts nda. I )t~n I ,,;-ilril dJ1 0r to-fIoro-

I rut tI fItlt rii, I t tit t" d I R I t th , Ort Ic('I , M Iit,, ,<1 c oo, ItraIi aI 

IT1:z-tmvo Ius vi _Ie.i.r~i- ult f%,+, I o;t,++bilt +;I ! . I I'dI ig P ,Iot, con teitt.- Yield. 
I' t. Ai (.lt~I. 11! ,CI 1C1)t !, . 1'11011t1t I 11.frViC Ier - -I (.I- :.I I' t I " it. , 1 1itc,fi.. Beall Comm11on 

ro!;aIi[ % I I'I * },sll"n 't I<)..VI, ,i t ITI 'be m:o!".*t'i ,\' I ]., H t I r z,. RF.z+I s tanc c . 
Platt I ,f I ta y)r,-,-,d!. 

Lt V I!t I£' t itV ' I'I+'l.:t ed t I ob t a 11 . 1 'l I pcii outt nc. ttt ,--t %,' beanl waIs 
S' P{ I' 't I~ ~ t.', 11 11(') I''i ~ , W'i ch z 'Iir'bIig hallitIt'' I~ ,1 


,d, r, d'- i':7-,t(t , ,11 I I'll , I'tI
1 . Ill'l tt .ill illt t Ili! 1;1 S t /1ti +ll ItC ,, ,"(111 ]YM.V 
t 1hlllt,. It ]I'l lilt tI, :, ,, itl!,, ,Hil PW;1,1-1 (1, . W ll , h P ; if red i{tlliil III ]lij+j 

l+ot'.11, el / t t Idl, IA|}:h-ql, ]i t,' 11,ed!( 1 I , , -: I'otml~d alilt (dar'- i etd 
.'I I vl t i,,op . ]li. I , , ill',!1,,ic'kcr'o, . l Il,At , l lt%e; n t. fllI ,cd Ifor 11 

Ihalil t 1l+1 . .111l . I1l1h, l1- I t ill thc l o~llso 

11",t 1 itIt Iol[. 


t , I !+l ];.'..~ k-c.l.t t s l.;lg 

.Vt I I{ 
ec,.Id , .,! t hIch ilit I 1 11:1, ( Il . t,, "i.Itdt Ii , ll, I ant a mld h i1gh 

I'tIV "'(W4 lW ,rf' F: v pc!' idv,',r[; i , I t,,lr ti € 1 "t[it,,! w+ere 

II]t, "I 1,ttd wt ..n,. of ,qvi,t,',zp-,il:dli-I 1 i 18, h 1,t~int had thIe 
h iphe!t i+ ,,I c'lit ,li! + . tm Ih',a,,,t I-t+';:[It i .( t(o }IW,!V' nd 

e ;l/, tli ]l't'NlV ll,'t11:lt1(V rJt l i I roi'( !t I , , wits,1, r0l!;;i, i t d 4;.'1 ]ile 1 14 
s I'i t ,II!t t' itrd t,-1,( XV li'l'%%'.',It 1,t t I i if ,l t -) 7Dt i l i , I'fi I i I,'v I' .0 A ]I 

linmit I+;. had it irli:- pl.1 I II, z;-'d!i. [ I~m t i:,IAlbfirce(d ;tt-ract!]
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I78 liiiliiN.1itl i , . .. IQIP2. Progress in hreeilng1)li.; for whirt 
mo1i10 ikt I p I ovenent:-;i n, ,lll ColiopeIat IV e. Atliua I Kepi t 
2"): lf - ; . I ?"I,,. it t)t. oI Seed & Vegetible c S Cit 0e.; , ' lia t 
Pitholog, , Now Y'orb Stit ,glcUltural Experirelt Stait Im, inevi, !;y,I SAI 

I'll a P ill V'. I I . I i.ll t I'I k' *'! ! . li, 1t I %,IIl' be q I ! , ltJj V . Wi.' t I t I Il 

Ad%- {ri i I I iia n sc!hvrrtit iorum i.
 
11ii , th I 
 mature%t 141 r ttvr t t , - . plantsI aIl a ri pl1ant-1i!.7l, l(t ,t A,I t r i,- - 1 ' 1 d . I ,i 'tI I'tcril g vi'ell till tlilt- devo+I opt".r tt o fI 

- , t' ;t ll !.....t , ] . . ,'{ , T. lIt o f S,-e, . l il . I cc tI oi it .', -!; i st a i t l t ci 
Iihd -- I i  us,S T; iilti) lit - Jtvet IIu 

iT, - t l , - ,i 1 l:, it I rtisI t lce ol ., II llis t roni rmoF .ses if 
I v ! rt uit c v , :;li - t i I I c t t- R es(II:s iitcatc tiatI i t Wit, 
1 i i,-1 t ;,%l it' I , I ii lt,I a .ce statrti g wi ti t fariits w i tI littIe. sI 

or T, .1 p.it tc" x, !A!
 

0747
 
il, '', i . ! I 
 i A. l82. Striu -hard seed in s;ip hean-;i 

thol ,t' l 'T-- qul Ity, liiieall lIprovement (S',ioerattvi. 
,Atmu,, P,-)ol I I:II.'- (Il. I nlI . ' I (New York State Agrirultural I'>:peritnent'.-t it Ioll , C,. 11 ~, NY, V: , I 

Yla:' , I,+l' y il. : I i 
11 

; i ei, . i,i haracters . (:ti sshri.edhI t . i'i lt v; lr;.
therlti .. " , tt n. I",\A. 

cr -nt I : oi I r p i.v d .l i t qui I I tv vii selecti til Ior sem lhIld 'iidI I 
t,i I 1 v r,',,i t, . liatit o t 1,i ij'regat Itn ftr !;en i dl(I eed Il it , - !; 

bet..It,. 1l t IL I' 1IVe- l.I! - If lilt,- awl Calasl i and NY 801 l, whil h 
fiit! not , Y!,l 1it t h , i I- rd t 

,1o.tot i"cI , 'Ire preitis ti-(d. Nar't i ' 
hr1itit ili II ,I , It mudl,!.7-, te , , !;(' - l 1i fio r irpmrovidi d qui Ii I t via 
! le t tIpl ti I it. ! i-'! li he .!-i thin Iu!;ing the drop tei hiil;ii . 
It bill meltl ,I, T. d It1 t t h : , lI(litnt i,; tmat etilI t l; tii rtiiiic-,

mlie;tp t i tI it ' t tlI I'm. 
 I I in,- i i , l i.,e bieein i dent j ,,d i.s semi ha id
 
:ivid mevir t ,,i, 1m: i ,1 dt ect [C IAlh
lh lTv.- '4v'd , 

I7.'Ii 
i I l l ''N, ".H.; !1I] P. I.I. 19h.. SmSurce; it White moild Ie I st; e
and b-,, Inigrp It ., t i i . lleim tImprovemtiett Coopterat Ifv . AtiuI I 
Rep l t . i:i, II.l i . 1ti1. . iS' i IcdVe'i' l', t f : ,, et abl v i;cInun t & PI ant 
'athll p. , Ir t %,glISi" ' tt tt i ;lil Exp lritett Stat iii, (,iileva, NY,

1 A ] 

_li'o I T. vv. ,I... .. I I pi;lii. (:lt Ivars. Riesi st ant e. liet!c I iIia
 
M 11 r tiilIti.. !-ilt it t :i iii. rim mwimlreioillg. USA.
 

A lIsI; t ,, 'i-vn oi: ' 1t.!V I IamI M a lilnt t roll ticlu i II -le1itiio ll1 
whll , "W ,, he ll t v I IilVt d loI n Itm: I ilatliti of jiVetiil
stern:; with1 S l.t,. iulit rioitiIi 'Iiiu . ile s gre at ioll t ' iit m lit t S. 
s, ct it 1 t 1r_ i I I o--, I I T-i, oTL ,' i-h s pt 11,Ii x ies I st;i it pa rent ,s 

tidhI iiiit . N .f' A. It77. Scaetn 1 ant riuc ito 

-1 " li i i nn -iii.; t i utiI re,; tlice lhii Improvement C ope rat Iee. 
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I l1' :..' . ilti 11t r ijli I' c t il int.Sv Ic th i R e t, t e., P, tI 

li; l 'vtT~I t-] It LI ro a*ll! yusti:[] " tii m . lPv thI lm anid I tu ;airItit: ra tIlig, 

,,i pI V 1 , 1;- , , i t li o p1t1 -- II i I iv.
 Iih 
 'AI''
 

xldIt ollt I I I I o r rl 'ti a , cV IF L ItI we . [olil I(I 
'I 'W I . 'i "1 !,1 i [it c I, I d I t o II i t Itl A( 1 i , 

I ' ';1i1t, ci .v'. o : i iN * I . i+ t , it i, i V(. 
:",,(,d,t: pI d Itl11, . 1 1Ill It I :1 t 
IIl i I ' .It t l' i itI it i 'Iit , it::. ind PnI+.. (I- - 5(1. 1 1:' i'ti', n 1%ip,, r.. it,. 3 ., I t. I '. I ,v I : A]s . I T~i+t t ('I

. , w:. I' . Ilr. . p .,+l11.
 

t 1it i ..I t ni IP. it,
II +I , i10 
 C t tI i.
1it.I I I IitI'iIt 

-
; i prin IF .r i Ii til S ol. t It'ltl. I IIrIt I 'tt iml. N.thi 1 Ia. d . 

A . Iott II , , W;,: , I~ l!tt~'! ttl, oI lt~ u,.dv, ,l:"1:, III c"',+! V'! 1t'1 + It ; +d , 

o""!'.ll% . 1 I It,.Il !', 1v , t ll'. IC"1it f " l, 111+ I :- t+i " It!+ ped~t~' I reeIt+ i i, 

' wl': 
 i+ q 'll'", tI , r -i v, t 11( ne g'+' I , c ;c l. . , t o!,;I\' , I l ., } Il , t 

I~l" t I I o,n"t',In '! I., 1 t ." 1'. wl-v !liI ! - 1"> +i + i Ilt tl. ll , 1, 11i.++I1 ! l + 
SIl | , it ' I 1, 11+ r !t d I A t It+,;,; I'II, I+I,+p,' t ,:t w|'";I1o t y i i t i 

• t1t~- t | i --' t t l t ', + , t l ! ! , t 1,1. it ;* , :ll,<; ! Y 0 , 1 IIll 

'i'il'l~l ~ ltl} I I 'tlIi'+![ I tI til : t t , :t il t , , rd + L I 

,:l~~~ l '.~i~:+ri+3,! ,t t: i II' 


ilt' ng+,l+it
 
"' "+tt ~I 
 + tm,"'?:i mc' ,,ll:dl+" ¢+
 

I ri,l P - I~t I:It
. t I l 1 v~ltl, 'Itl ,I I I;*Tl tt .::il I . I d I >t ,, I o r , I p 

+ 

I +'. I[_*j,l j t i '11 .1:1,1 - .1 ()I r~l+." -'l-i't it'll :, t 'j i ,t illltto 1ilt
 

' !_t+ +'j,+_y,+.'j i 'it ( Ati.il P, +l ,,i
_'+ . P,'li ,t+ 
 gi (,,l+p'iIt i vo+
 

"
t-+ l~ I ~'Iit c !; 1: - I t ' I!t't !t( lI,; i 'tt ,l . i. . '; r i l 


+
1- L.-. I.I,I :!i t! I I.V .p .;, I, i l,,, la,, pr!;il, , c~ .l I,"!v l i tlt1-t 

, l,.i.] ti+ t b di iti.t , 1 l c I% i 1.t, Ia 1; 'l it P It 

I t e d*'i It ti 1(0 , , i1 " g(1 1c tTI, t ., o 
,I 

,

," i! itI 'li I, r, ;,iir , ! 1,t , +;(1t1, i r 1', t .- I, .1 ca t io , . 

i . it td t 1c 1yu 

iil ' I.. ti~lt I t ! I ln. 1)t 1i1 , tII Il .! ilc., 1 th,it cd ,uwh

i al]
lII+l T, d d ch
 

. .. ll!,d i v f
lu i,! t r i r I i] - I I I I Ii ,IT l o t II" '~ l I)t old (AIial v 
v,, It I . it Itt i i I l l i ,JIl, i T ltl ittl .i -!( + i l I )A 'l~- + i ' , 

+ 

D . V tL t kA(t- |t 11t .J ;~li l. 1.!+ .lt -- .Yi~f . li t t• rit!t'tvrihmp- ,I%- hm 

. 1,r n Hy ,c t, v rl(}l~~llit ,L III gI ; I , I'llI erI t! Ma!Ifit hun t(A alwitri'',l.
 
CI vp - - Ag i I ui t ui v R e f ch i1,11 .
 

• t :
 
. ,i-it t, 1, t , 1c1,ty 1 t00 itlig I't s+tlim 
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("~Cu.lo l~ilI I t Iutl sld , dap'rl a i lt n 

S.l Yfl di a : *. *n Fl.r!tIJIta < , S ; I I!n,t111,, lu' + f'LI:.,L t,'II, c, 

Co l Iu- ,ot Ii 'tli IIdhI . 11 i t'r! <,I I i . . w t : ! ;</ ' Ld ' i l. ltI: j tw 

t 'I! < ; ' 11if t .'I- , ,tI* TI v iI. I . i I I li I, I I l' , I t' t l 'iv ; i , t 1. 1 t 1.'1 g J ! l ' ..... 

vlil''I lt I, t i V I'dc ,r L< I ., ) . i d 1I :. I ,IilI, I d I I+,~ ttd II 

i.!'Io llc '.-d I fl, "l ti, , h' . , [ I!' tt 4 jl.r1, , " w,'i < I " i."t dt'i . I I! ' !.It 

- ( S : l ollIt 4 " I' , ! i 1 " ::+ ( ;- i[ : It tl -lil dt{l " I, o I ,t t' I t I, ;ill, 

I'll I- L II'. - -l " v Ir.' l + ! . i u , , tI h :,,i . - c- ! t il ,I . i I. I . .... o t 

o,'l l'ovnt, 'i~ llt 'L' t L t l V < ! , ,+. , Il t, 11( ph ! l , pI tt 'I III 

[ A t7 Tidll 11 u 

-'~ 

o!;+' d A 1,T~ ,: , 1 '. ; ! 1. i .I ., ' 1: ;11; t" 1 . 11 , d 

"o l ~ lt'l t'lid tl.I tll' i l t. h I f''l i -4 tii t l~R l-~lt- .. . :- '-r- , 'lt t! n 

W. 'l t)k i ll - , !+l It~ii I I,! .itr . it! I Iit- d 't' ii t o I I, I'ld v o, I lt i I, I l 

I 'l I !' IIII, TA! 'A • 1 .( i 1 . HI i F A o e p T I t l 

( 1 1 titi, nt c i Iit I 11, 1 t ,''1. 1 L1 rA;ltI t- tt C I l I V n. IM01 bV,'j+ i t (Sc >,iinI' 

v IltI i t f I u , k I, i t IP' i rt, 'I.r t I +t 'I t t di I , t F i l Il,ri I) ,,, b i t it 

,
i, ' 1po. >l m.;,~I.ri t::l, l ' ii ' h ,ln, , t (lved i , ;1 1t1n t it I11; . 

Hut, I oill t 'l lt . t'~ .1 vi coi ' l' [ll i%,du.. I m I I 111 Iol Ili' ; Il ¢1 ' 
uIll S 1,,1,1l'f1~ > 1:1 I'l d I- 'II '! itt!) , l ' l< til t1 ,,, i, i I't l, tI > +' *. ,' 

', tit l t t . I( 11 ! I W t l '. : ! I t l ld I l jL -'l 1t.1 . I.t , i i ] l 11,1v'i~m i ' 


lit g lt I I. , w l ; tlI ", I,lt , I' tlt...~... t~ l' l l
I. I ;t'' 1 t' I 

< 
i : dd ' Itu'd<tt Iht 'l i d 1".! 111~l il i , ' ) 1 1 1 7,; . .'I 1' 1: C .; t c I+l ] ' I , Ii,,~ 

ag a 1, r , .l , i,)t 1 in t l iIv,l , I I - t p, ,,:!;I li gtl I b, . il . i, -

W vlll i-,t)t 
i 

1 I I c , b ,t I Io ! ,\ I, t. t'mIN,'t: ;0,,1it t t i~ f> c 

2 i " I ( I o') I Ii' r ' I , 1: l) ,. ) 1 .tIf Ivlt~ . I t i I, I ,g, C; !i A 1Ar 28 
Pu t I . , I I dl, i 'T t dtv t+I l I (t , ,' i 1 1; 1-- ' ! ). iI, Io , I, i 11 ,11; Iil a 

]'h rt c -, 11f. ) .l I ii i , ' I it r ')r,l - : • ' I i ot . 1) '(' , ) : . ('1 t ,ll t'i. li u . t . 'I t I l . 

Put-t'ltP i t !,t llqI 11: 1 1;,l .1 ] '. I g i V v Ili + %I'lIt I t n . dlI I oI'>'. 

ev,', i~<ilhle lit llIl ~ t, l I'l i, ? li i I T .. I I -' i ~t 1W 11T , wt- I I I,""d 

on1 c -icF>:,tc !- t' w os ' I t( , i t lllt I . 'T , ~, -> ' } " d I i !I,,v , I I !;,' ,;I !, , l . 
-

( I r 1' ,1 r'o . iI . l v, inI i I ',; : + , F i-{ l!" ' ,,t d It ,l .i t '-I l th t, Il ! Il. I ilt 11, 1
 

] i tivs o tihe ' ,ililm .' 1 1 ,ll, t t'Pcll i , . ,It;d I ilillo t I til I ,lim l I] t
 

'Ia ,. I , I th o:. i+,t i t , t .ip . i i i tI,I]},'l , t I l }tI m2,ito f l I" I I I r, 
( I o s st v , i . o, v ill, t0' t l J J '< i <l{ P'"', I I P,'!~ l lt ' i'I'II' f~l l lt' 

paithot~vpl,: I ~, iud 1 l ]1 IV)I, 'd I+ I itt 'l /, " . '' tt . 'i l '" 



were r.si;tant to thise : pathotylvC o, BC!P& :1 olo . ci'ttltlie" Iiosiic1101% Lo 


tlt and BYIV. tII it l tlim other vrt- ! tsogrp'tt t o Io t ret, i t ate
t.ias 

(iiservci . [P lant ttritdfiig Al-ttit't ,] 

FRANCIS, (0A.; Ii . .A.; i1li't, S.R. I',. Adapt 'i:varietics 
-I' i t v'r"Tropp('ld ' ;t ti:., Ir t Ilt' t r pflc!, . iC;it (' I otmb i it , tIT I, , I (:.iTl1Io 

It l ittnt I h t.\iA lI , 1 1 lu , npf'a I. lf,|,. F[lgl.. stir.. 1*11 l., 17 i'vf .,:t,I 


111 ui. 

Pillr pri.tmlitel! ipr - t ip, t 1 ,l itng d ; ii rt .\:hi a soci~ t., if 

Ag ritioi Atilima I : !v Fnoi 1 . i-'tt-iii I V. m.' 19 

ti ' i. II;I rt 4' P. PI I'i ll, us vuI n ,'-tI I oIl i "I'lslileig. 

ill I .
( I I-I It I t i i I C 1, c;p i i mk i t j di to1' It ' rtd adi t ViA 

Iiu r&mi l piUO]tilpi i t S '1 ,li lmt .,'

Io p I ( . l v it r i dI,,1 t 1 I v i , I I t I 1 ) 1t t i1: i 11vp. ,,t 

t e 'ht r , i I . dii I ,i,, p Ii ' *o it I I'r i 1 ; TI h r t t I I I t II: ,v ! t 

t.IIt hie I IlI!' ,tt I, . :, t ! it "'.I tit liIv . ' oI. 

s i l ,II lot.IcI p lt,!- 11:1 1 i Mit,' ii f11 1 tII
%ar . i t 


I i ; t I at t t e It I , i i' !,u ;]I,'[ i 1 ;1 iiii; b .]I fcI it i 1ii
 

•.'t0 ,,i ilt r m , ., . .i,I i uph i ii,,i 'rst .itpit C,I tot er. 

tl'rl IiL e 1_ V i i l I';iil :1 ' I'' m I i A i,:t , I it c I hli' 1 t 
'
l
1
il

r l' lt .llITI it I, I t I' [ l it . I , , i: i I ,r I <i~ w! t , ',,: i ,it
t t It- Ir:) , ' .o M 

.,Til .'(), IT (1 1 l cz jll' I l ,/ I '-+ il l .. l ' z' I~ I I l i I a n d/(!I j, l ;IT 'l I.- ,' 


' -i; ( I( , f 1 .ill . , . I I:t I,-1 ], d1 1Ibh 1 1 t/* ;ill ( 11 1 tt1 1 v .1 ( , t I + lld I p ' It I; 

000 (I*1 1 ,IIIt,1 t Ibt 1' h(; t~ t r it . I Iv i ,. , i , , Ira a ! , I I il 

, r' ! t ri (mI I ' iI I t )1 I i 'l-It 1d 1 , . i t'.e IIi I n d 1~tr Ii t , I ,i: ,I 

l ii i I t vt 11i t n I n ' ,,'ii Ir 1 
I 

i 1amzI' ' tIt-i','n:tIv .
 

t'i,t + t i4 ' r 1: t ! i Wlt I11- and | 1: 1 1 11 t , I I t I I ! I t"
J-IT SU . c , i ' 

I it i c t tfl, ms ,'tivv l' imt Is I. l vmI Ii Iii it' !,111 v.2 I' 11 1' t 11 . Ul I V F C v 1( 1t . ,I. ot 1 i!c! I It . ,l!d' 1 It I ti . ! 11 V. 1''l Lhe II 
i ,I ' :t r .. ... 

.?;I 11 I'l'AG;, Z:APA:IA, 1. ; CI'%I I9h i. ell(;.I .; , ::'FF., I. ,\v'iral't. v 
Me r, v I f If ,I pattai l' i t I. I z (cr~lclll ( Xan t holnona s ) ellti rInr i~l dc f 11C| ,(ill 

i ! Al! VoIll '. t I-+ ll I !.t ;lil:+_ L c' ~ommo 
I'lll~ t 611] 

|Ill,,r kil . C'! i ll 1-tiU 11 l 11l} ) V ,-T!VI. l o 

i,gh11 ? ititt hflomi qt l; I)i ) , -I 't I 1t P itlt "' u / I de 1ha 111"o r v!mal 

i i-Il~'vi It lv o C,':,t r i I p.+.I.'Il v' '!t"l, ra i i-11 t d v( CutlI i ,'osll;I t 

,\1i rt |c I l ,; +v I . 1',t " 1q,l , . l V. r,ft l,. 1. 'IHI v:;pailt: i. .p Pa 

P l ,_,,I 2t v_ j T!:; . IIt I .:II II -f .. ; 1 v. , s s,: <, :i~ v il,;t'
I:.p Fj/£2i±,lt 

11vr:' 1, ' .! ,P ,.
 , Puti~I t 

11ct 1. 1 -- !"I I'I. T, .r.r t i , i - I I I I i r , rch.' t t on f lt li. 1'.1, p: !i' i(1 (11 

I'ilerI- I i ', i .. .Tit 1-- . i / ' .- ' .: la i" ll i 'I I i t ',' f-J 
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,, a t!' -t ,'I: tl i t l T.! lice++to
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}h,, I tll i ' * ! ' I ht' ,id-Id [I tt~ i , Ijj" j t 11 j',' 
!, i t'l ! 1'1 't h 'll l . . 
T W i t, ; , *d II.-, I , ,in'!i Ir t, IT '! i t ( hw n!!' ]I I w, P'i t, I l l iol it 


I.' h i rt. t r u i1 l~, 1 v ' . r, c' . 1 f nd Ica t ,e
 ttll ', u,-' !, I' -,l,Ittt it 


t h ,it 1 I i1,,.' 1il 1+t, t1,, 1' i~ llcll , * lih t 1 1 , .' 1~ I<:r I, . 

1-+i : t ('It+I nt i l, I:ilcd.'.+," t t.,n."pI+. Iv~ ft 
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21673 (:1': I IIRIZ, 1. A.; ;IN(;11 . 9t.P. ,vt1 uosIs and illbrvvtilri 
- resii iii nl iil i )loiiF I".uttAl .' 1 i vii stl1di ,. (ii l Iiiol\,tl I lila 

)la t ;h it 'v'H,. :.. - ,t ilg . , S i . Im. tIgI, Fr. , ts. [( A'I,
Apirit;rii' Atr\C,i, .'] F. (, i. tr'lrrnijiIl 

NI_'i., 11 it, lI ,,I, tilt if, t, A it .i r , , rIr' i I,;. Y I u I iApa It ; i, A tt'o' iI, ri HAp jtF oiI p iv hI 

! ''11 ,1 li;ti vptFlI, I v Ii A Iv I A vl 1,AsI 
:t1diA,i , ! Ii. I o, ,ItI I I ,t I rI V+ I . '1,i wI II ' ' '. tu ir-it : i. : 00- eed-I11itttIl Co' IrIII's I . ' I' di -
Aw l i !,ht t-t ctIA 


(2t . - A t 1 :, Ii ; I.A SI.; AF t I! " I I FisH. I : AtIit 


, ::,I v,Ini .mi, : I!. I x Fr, - i, 'r'rti! t! itII v i hii i 
. llt v, I I t' I; |I ot 

t F,I l A tl.'It i l I i iIi.-sp., : Innu -l h,' r'It .7 ,wt Fig I . , A, ; 1i.iAt 
t;rIr11,I- I,) , is. t ii t :I i ' t t1 1,.vi , i c Id, A !.i i ti ll II. 

he tt tI i 1 jt , 'hl '-IiI I v ic tIrA! r(,I, fi . ;111, oiii tI ill( !s 11,,)h.1' 
!1, t. f, I i p,,d! pI II IAF. Ii ,I n t tt, itt! I ,I . I II, I I -;- !. /I..l 
W t"Ii n . I A,I I A - :-

, 

It wt , , i I ,,' , *,+lt I t lAIF'ti 'it (I 

h v i Aii-tie, I-id I I I t I, 'I'r !'i, IrIrt ti, t h- I ' ,it. A,'IL - ' IIit F II.r
I.d " r. "+ t(.'1 I I ) " It I All , 111, t , 1I) .( ! ll:., ) 1 1C( 1A )-+tItCd .t . S;hOW L-11 

- le !p l ! I v l ' + it) 11,) !' lit I) t.I. l,:I ! I IIt t1tlli I,' l 1 1 , ;.11111 ('l l'(+ 

vIi I . 1,. 1 tv-A ; t It tt st! tintdt, F ty all i';iir a rttTI It'si it't'i't r 

.
Pid 11'.'b it , t' tI ;I T I I( b + ; I;tA+tt+qA t, +( 1+t ,;V Ad lu !i 1 ,l ' lit.tt, '1,1 

."vt I H ,-!I;I..rt , (; t ' lls; .I I t,A It. . I 'A4,I i' Ho. Ilt . al I o . ap.;II II. III itt +. l.b ill i ''lt u;, ,tl )) . l
 

p t +II;t,t h 'nt'I A ,.1,'p~n u ! I1(ptt;ti A |in ; r i.1 ,,,1:-.! il I I +L'1 1ATUV lt J)II".*p. 
I l I,I FFFFAI . +
11 , Ih t it'. ' l I ,tII .;'I' I A,- 1it irluI 1+ 'II!A,'t I ,' td ;[( 1,,}+ t I IAt,';11 ir.t,IIl n+ ,I i Ii'+ tI A'~i1,l~ 1 t I"! " fVI~Ihriiii, 

1, ; 1itt d c !"l+ t. 1'' lA'~ I A1 ) tl ,A .t " v " i 't 1 CI l 1,,' 1, 111ll .+i1 + 

t , ttI I ,I: + ~ t t.i '.11 h I( ,+i ,rt h +,, I 1 ! ; I+ +~ +1-:,t,Ie r1 it" + II , v .-
i l v ' +" I,. ) ",t :, .'1 I 1 I AII - ,, ,t + t-:,'..'pA I + r + ' ++ t')e ll A I t'r 

. 
) ' I' ! I , 1 +' t . ,AII WIT I ' +" -. .'t % . I i!l * It '1 1 Ait , 111 I 1U " tI'-~ 

I c ,!-, p+ttp',t, , ut , I 'i A,Il.'VIil!, l-.' 't 1, I ! t , ! t t 1 , } , tl } i ] ' j : 

Att+ l+tI , V 1)t NVO+', r( f? , w .oc vt +.11],F tich w 
l-,,,itr I _,.'r '. . I,I+ i!' ,I;II t . 

( T' '. I t, i I ,, ,re itl 
,;I I , ,t ](Ali-]t IIl 

t.t I S111 .. I:,,tI,'.Itit ' ,I t I I rv,. P I all[t": l a I,,, o f idl t I"h vr ,ollrce!;, 
(',ll~~~~~~ ! g It;i] I; I, :: f ' t i l ' ;I.'I' ' r' ,1 , I ;I t i, t' ttt ll ( ] '
 

+
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lIsPItase" I Vu 1. i "'i. Silap bcaint. (;ent'Npe!;. Ari in-mi' Iliaracters. 
I t'lnt1 Iit .( lltpti i Yici n. Y!'dn;.IlV 'I l-'l lt Im liit . n. 

1 :11 tIrmi t fill, I! 	 III c.'lnt I " I,' ' i t , 1, C iilid tJA1,11 t I , I (' C o0 f I C II" 0 1O 11 L S 

','r it i 1lt, 'I- Itni"ItII itij ge nd in: I ;, v;iti nn(u' Ir ,ed ' I ih / I Ini t ;Ild 10 
ii,.t nt 'tnn, . I t ,' '.,, , . i tuI it itv l it.I run . nn I.t it Il'tll ItI 

AI cr1 It1nn nI .,' o I" I''. I L t; i I t I t ' i'In-N t' I not illd 'I ilclt Ic 
vn : . 1 pI, t . 1inht , od I .!jiI i t , pod1 11 

L :,t,, o.d v' I i li'itiI cc n In '!t nun I tivi v t I t I isS 

I h In. I' lti t ! t 'nI .'0n . ., 

'~~~~~~~~~Y ! 5''' ; AI 1'F! 1.1,.ER' iII. , A..; 1!0.;FIFIJ.1), G;.I,.; C;IIAI R+I 

A. I I H. t I I I i L'I il'.V 110,1n. C('op .ciencu :4(f)) 1210. 

p ' i ' c I t'-ii'i' , 5 I I c i gt s St it tv fi V . , it 
l '' i lt n, i,i 

. I. itII .i -tlt 	 P ' ' 111 'n',.;'nni vnn c vir it. l'romvc .S Pliisew ill. 
i'n..m t ['!IA..t ,tn1n1. hni '1 i1dl' 'I _ charai iicc r''. 

v,-w, hit 
. 1i1 t' W d t , it 'x )ii t an uprilght , typt I , 

I , , ,. Lliin 	 . I m . : i: ni tin tiin y crot;n;1tiini /N nP'2/I 
F 

.r i !iI tlin. ,ii/ till lie n.'t (''i t l, " e'Y nI iittit c t i 

. 
tllllI ,,l t- n t , I I ' i i ill i I v n f Ir +t'' 	 -:iii hn;al t t oulie| Ii's 

1 t Ii I s T, t' l I I ... i I J n i t, nII ;i id no1i00 t5 

h ::.,I Ii I I IiIin' lit sdit ta I t i i i I d cnii' 0% ;'Ii 	 v't r ot 'nn l I Innl W. t'''''' n tnn ;ji InIit 

, n't i ,n xi l+ t i h in - h i . [i 'n'ni! In it" ti'e i ti I iI ti ! ;1 11 (1I,tLi 	 L ini' ' 
t t+' q l+, ~ ~ l lH l 1' +lliJ~~~~~ t++l ,' 	 l+ 'xl, .,b 1 ll I5 1 1 do lllt1,11.+ 1 ''lt 

I- i. t t t , t i in lWt-n t ;lilt t t i t' ii phi' l ave 
i + totl r i h i i fill:,n 1 int nittl , tlln d in I i ti" 'lltnl t vt tto rot vt vs,

i .',[ I pri %[-,I I-[t- i-FltI, , -- 'h t 1., al. o to r ri 11ntt 1 (1 1 lolutl 
t I i ".' . i ' I tIs- ':nt 'Ji l I t.I' n InS' tli lt d c 'okt' 

n itt ,ill'd 	 in, t tn .'t !it P tr ti , .i Inn i' t , it!nil v n in ' n' i I(Ia 
L~'~ l 1 1, ,,i It ct i,)Il '1 i } , !i II t da ml; It' I(;idr( d v , I i feit illX 12., 1 S~?+ell 

1. j 11!'' d 1n 	 lit I- i siA tta 
,+,. lnt%.., ,I . ('Sn11t'nnL';t, I i It;. ithIrec tI nin t h nt liin i ' I t it n 

it dt v. I t 'ii nw ;lin : illIdevI ] ll ' s lin t r i n' . nirn let in 
I l ii Ii ,I i i , dent II ' t , I I- , : 2- ',I-i:i 0n I . n. 

,'.!- f L +: + . C_!~( ILuI t i Ili. CI lIt Iv:t . 'I i c i F. o .;+,;I c ,1t t, i -1 Mr 0,-,S 

"]Ill- ' 'lI E l' IIit1 	 ;111.1 t 1'( Ill) I I] ( ll If I t I l - ' I~t, t ; + t Io I1n t h e 

l i't I It I I ' I 1 1 I mlt 
.,I' t~I ml)It tr I I I- anld ( II] I l'tl 0~,+It I ill Ix 11, d i I ( vhi I i-; i chI )ll 

n.i nnt'.nti in li vl'niii'in'EI tin i rl ' I i, l it'i It'.nI 	 I ntl. t , ql, l l %I.nin Itn 

itIud,-,t AT 1,.T 

!!A 1i S I,\ 1 . l..I. DAVI S, ,I.oW ; I1, 1l'. If. 1118,, Se I vt L I (,in mid i O ehc t tance 

'.' , Pitt tl t it,1 .• i Ion hnt- tt Itt lIn'll i: t t4.int- i i ilti)ny ' I i'n('oTdll vI g11.11 
t , Ar t I can u:-(iit v t o r Po~rt I,IisI tttra I - 1 e v 1 1 (1 , :0,,0-bll i . IF ,1I .t 

I2 



.Su. ftgl. , l P,ef,;.f Delt. of Agr. , iiTICiiltLniV.. lf erin C(ity, 1O 
W I , -, 

'hiler italic". . mantl'i -Ii. 'j_ l fPlalt l 1,1 . irOture. e.Cult lv,ii t;. dl t; t d , ilct Ion. VS A . 

11111t-'1-t-itIt 1 ht it .I h.( is Att,I I li-t o t .i/,8irt .'1 -itjiIv, i g, ftt.d i' clomr l 
[ l,[ii 1 i i,1. , lit;- F ti -, l tl I a , tatk t lqii; In t.ittlit c '1 111, 

iI a ltIg thi rIId i, t.Iit I . w ;is It i -atc -l. I -I /pl t iuni, Ino t,' It 
t 11 I W'Iti1 '1 1++:a t ., / 11 (d] 1. tii;i,I I,'t[rI io n1 11 l "t,tIII )' +a i , ' I o ft ." ' f. ,
ev.. ut,tit i it Iit t li t -rn- I, Ia li t. i Iv I IjldineI aItv I c iltts.I

Fl l 11,1t II.I l t . vItitlt I llI ,,,!that th . Idd I ,.'*-dt,+Iialict, tnIdv] wa s 
,; II Ilit L Pt II I'I I I - , x il , .:;, +i PIt I, , .,I IAiNM . and 1, f :I, ' 7

i I I It rif vt II" he t ."li . 
c'tntttI1 it"1d , , :. 1 no . o f l.r,ci, Ih ,ita Ililll¢- t~ I W.'itd tl I 't-dol(,

Inid,.qu,ttt t.fIIt I Wi
.' It+d 
, l ,i '-. , t'tvt~I ati Pt14 ,t111;I Wd p estt''11+t 
Ni IrFI"(,wI f, LeiH~[* I t[.0l 1 v I ')'pd! I Ll. .,++1 it'. t ;I:.tt.+ mt! t " " , , I illI I at I lll' 

TI t t I V-l %, i i!' I( Iv ti I,." , +;I ] , VO It'tClt RI "'i'l :;!; t, heI It ib I]itv' I st iIIat , 
I llp'd Ifrom ,?I. (,*!'tu:,, t Ilh: , I0i tLl -
 I I Cl Vit I Vnv,, I V 1t t!i.+~;II R -+.,,.
 
f+''rit,I 0,+It1 1 '+v LI on. 1oct I ,lf I , 
 l,ttI ] lilt t; l 

- ',t I -i at i 1 - l . it I aof lio ;- ; 1 , 


r t I ICr i 1 , 1 Wit' 1; 7 .I) . 'I' .e-;t 
esklilt i, r mt" I hl 'it- Itl(dIIriattl; pli I'ha1)1 I 'l' t if(' I ', irt I!Im t ', . xij lilt] fix-arI aI l .II SIt.. II i-aet to l h t' 

I , lutl'llcvt .
 'IIv I.('t (i l ct[ I v jt ' mt?Lhlid kt'(Ul( I'('E 01t;;;dl{t'lt !0l t'l, ltit Itl I e'litL 

I' tiw v t r'1, 1)r ,I tin ,ll1.1', ICt I Ilgtto l Ili t '-In li litlt!j}l 11.11Vt,+* I-I l .IA llf;('l'VVt~tl 
F"5 1 114 1 1.!, thall fidividul IF planltt;, ,d; 

. , I.;
.' AIIr+ P. CFRI.A(Gl M. F+SIFP , A, S;II P'AN , Ili.1 . Sc rit n igt 
,llat illv 1 ivat 


Ifill ovetment C...t.rIiI;ItIve. AninuaI 11} t 


o+I 1 )1 ('itlVlt ro I I s t;tu( Itt, IJIt'-It i I ;I t;cI I r(It IrIIill. e ;Ilit 
IRcp,1,t .1.:1 - I~+i . Vfe:; Fed(tri] 

lh l++,ICa '+. a 1-,-h (CettItu VtegitalI I 'I~o tI-ctL(n Ins t ark tweg 60, 
',0]( Wirt I-IFf (h, IW ic:+,n ,d rI I I] i ll<, +Ik! Repill (;c-ramil 

Pi ' ,,,Iu, '. ]z;jI i tWht:: '11 t1 ;1 11. ~ LI lit" CTu1t %,;1r , 1l I~t++.;1 (1 . s. ] t .lZ 
- .
ik'lI + ;111CV. I,' iI(t','. -(,1'17-r wI+--"de, ,lqq Ii t Not 1,'-1llills.., l 


|wetv.,- t h r.'t t;riap]krt,ln ',.'t tf I' t-o I,'Itl at 

rtLIIII, I f I,IImr 11v tI I llt thet .Net' 11, (, ,ldI 9H 1. I t C art
 

d'. I" v'i t'( SI".I v r t 11i1't 
1 (I hv I Ii:ltd 11 Was cl 


I-,i-C~ e t ';l rq('. i] tII ' 'v. i )It !; llI il ]ol ti1 l
tlt Iti, h IO ills(ad it+ 

I t.tI , t ( fI tI ;t n 11wa, v+i t ,,!I hld I . i fI I li],l: A]''~+ t~t o ~ ~ t a 

I",Q I1 MI IA, FAt t 114 ,. (41.1.A. ; P Av.'mi',,1- imf, t I(tt. d ml r r vnit1,dadevs 
(IC f ,,t P'_ 1l ,~;l il MAI H,._CtO<;IfL, t Oln 1-07 ' ll 1', (l11 II Ih l ts o f heazlF,, 1. 
va I I,t;I Iflpro,'.trtwt Inif I 'Il ia )7uIni. 1 . lHabana, ICu ,], Ce~lltl'r+it('
Il+itf I TcI (II l [i Ivu I),;1,1('1nAg'Itopec tl I I o lip. ,tpi f I I.tit:;.
 

Pl',-;,__II I&I.F-I ;in I' b,'vetdh.o vu I P_ t i ig. Cul+t iv+mti:. t lRI!t aiwv . lJrorv es,,
 

) I.]Id Y 121 ,_ .tl (uila.l,. (11~:,.. C; 

Thei el l 1)11 r .l~]|!1 tho !olI ] -,l 1 ll ! 1T' (b,.lp t t nii I, '.1t1 staItt,11 ((?tlt~t)I s 
t cl iitIa +i+' ;,tit tlittdill, f,t;TI 'v. I rl:ovedtup to 18 It8 , , vv n+ In t ll)Ic I ort 

TIhc2o l i n, l, ie t 11qt 1(
1 IIt, tt (d i rw; w !i; (:";Illtlltln lw; + li;tvol I ('ind (,IIV), 

y~t]]I fL lldt v I I,l t.1 t t] 'iLel" roO~l ~tter I !;t ic:'s ;I elt~l, l ' ,1 ov, ," '!I 
pl'(v'idt,([ PI l ,, M-1I ., [!,tnI,.-v V IC'IA Ot-,t/i! ,r ICA , Pcd otd, llBtt 5 8, IlatL

18 Ba t 10 i; It ftI Il I .iI , 1; t :+'. ,. I ,tiI,,v A-1+;' 



.S18 I'.(;is)IiiO, LI..; FF'3,F , 0.1. ; RA), Y. '. 19)79. iprovement of beans 
iIIM 1:1is.'i. 1,ilolli ',.g'-, 'l e'.'er it I i Isli.' lunda (oll ege of Agricti l

furv. )2p1. l:g110 , I Refs. 

'al'r ;it. l rIee Itv the- S'.''lios Iimi. oil Graiis l.nI'+visst ,prov'eire'Ilt :;l;ter' t s 
*~ri+, Na li . , EKesvs, 11 1. 

(4'rinplais . Ii ,ia'tzs ;Old 1it ithog'llS . 10njultOtiis Il ect.S. 
I I i 5lz:. :. Di f' f ai; iotl. Itilt IVsit i !o' .<','t-':Is. i'!si!;t,lsc'e. Wetsditig.NtN. .
 

C( !t 'I ,. I'lait hi;ilt . 'l;aitl g. iiis +:. Miliswi.
 

I IsC!, I.-,rel-II L(- slitd In1 iareIig I.i'S.' ii tit .lt:i t I' t tC IlI'd Ms lIw I 
+
 , '~ III . If. ,' I, j1-: lt'r duh t I'11: ITISttr it:5 t n ]lsitI dI tii'tstLabI iluli : le 

II.' !. / ' !Ut' I i ISi'l ii'%'J ksi 51uCIk'C)0' +IsI I lhti i' CaIti!Idi 'jI I V! itll CII I ;l ,I 

t:',t's+hitii'tt' 1 ''iit 'ti 'i' i ji I it'] , Ph .'aeie;rati psi.isn l't:} ola;s';is( 
,- 1,1, , I , ' . _iii _rmIlf..sii Oindl'rolc.'Ce. j li 1(j' itti,),s andit lievtli u 

' ,' tj _. h1i 1,ht. ii1Slescc mut sl I I I;, l 1cait t ia con I f r, and 
SuI i ll c ,1)i I'isg lI -l a IIl I I, l II i; Tv. (ov r I)51 kg/hl') 

., id' -lit itle d i1 thishv irmlip i-;;. col lIct hill. A .10-20-) NIK 

IIc 5I55 (dut'ptnlltii o11 risuilts) 

tI F I: I V' '! r I I or food putpos:te ralhlices steed '' I ld , thlt,
 

, .ti tIgl AWllf'O g !;Oil test is 

,. . c lie't ti ioisiidl V II Mitl 
i II, I ti '11 One Ott ;I I Tised tI'om uinith' il fit is,(heisois. I lie 

I. I l, c •_I I ih li i'L1 1 lil I ItJaVe 

I sI 1 11 V,'InIsIareII-C l i ItLi1., 111 01);ti Wl VhIeII iI)I Z'11it d I 
I I It I tig t t I .1it , IIi . m cali co'';t1t cllh iti-I; for 

, ,,,; I'it I!L I i!' 't, , 11 !; t swe to i as Il s(I l t 'ea haI '.'." eelt floan) 

''i'1 ,l1 lit ,ii 0 i iii 1,lr -ri1 i ' I It. , d I 'iI ', i l iniivis ic(1 )ett 

, I' t IIi; II.II ' l I: he I I I i !cls'. 'IhII I, [ ,
SIhi.rtv1 i,t'+t rp grali 

.......I I l .lii' .Ji'i ti st iss''i i set. 'ilist; 
f:ir,.I~d ist, h'ti.'t Pli >, 

5 5 
< ''.ti 5l,0 k+g/'iis . \ 1' S, (if '1 lis+'aii 1hlnes

11i11111'1 I",! I<I r I t il';it , 11li; 111-~11 1i,.!1i~tt'l tI !, t it (+VI. I t ; icili t , ITVIt, SlOULI 

sir vi ll ' . '. ''l is . t.1 iS.'.' t I 't' Or ' S1 s itl Ii-l ' It.lS. ICI:AT] 

f ( It. NIS i.i! , 1,. M. AI s il :'I 'P. I it li I I i'i' ,ti l ii rent ]i sIl is otil
r"<l,ilI n t, ho q, ) I t-,, i , it aI I P . ti it lIllt% I I dUi. il 1l 'OiVt'Pltlll I ] i f. 1 Ip 

i (- vI, t V .. Aunsisi;l' " i' 1'41 .'-::ci-;i- .. 5 'l . , PEt'i. [lDept . of 
hortI s iIltrsit 'I ,lssst,,iian Icili i l-.l t'si teC i t.', I %. iS! MlitisitieSsts;is, St. 

P'iil, M 'Alsi;,II;% 'A,N I 

li t. i VA. . 

ihe . 
Iht i u s') il I H iI' '' it'Ita ;s'i s' s 1t, ih+l Ill 
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coLCInelis. The resistant 1iliei;FmtchI ilmore !;I tvit" t o I'. cocc iells than to 
P. vulga-rs, but at. 1 1 ows morphinlogical aihiormi i les and poet pod 
production. Perhaps, 2 more backcrosses wii1 he required to produce a good 
agronomic type. A brief note on the inoculation technique is presented, 
C1 AT) 

0771i 
22580 otROZCO , .11.; BF r: .S ... ; IA ,I..M.; MASAYA , P. 1981. Reitdlmi enito 

% teriectoi it roy i i e ,rplresto; ici i d; en e VI AR Neg ro cii Citi na I
t ellalO ( i eiiterrnl i ii agostt I'h, IYie ds and reict ion to rust oIf 
corsro;Ite qmxtmri r include'd ii tihe VlIA( (back behhn illCIri l'teLngo, 

1 AA ll, I n ogi al.aCIlt elaiaLa,i n t I %2 I . Ii Rill Anna 1 de I 'ti Cooperat lvi' 
Cen t roar,-'li call;o pia i I Mu joror i nto de C1 1, i voy AIlimiit i.'io , :")itl,,
 

1("8 1. ci-aori ,Pa;maI," , , a. taii .Ni V.2. hp . .paill. Siticu. Spi-n. , I I h .. IInst. 
tie Cl Iclia v ' .nlopa Ai 1cr ]Iicl, Apalmti do I'ostij .131 A, C;iitenraela] 

1oIiil ie,s v l ] a.'r. i l i V;!It! i Mi :1; ;V , S i CO. 1 ror-VCeSiIt . 111 sit 


pL i,2,
11.. i ids. (, lt e I.'i 

A 'com.poi t c I,-ttrit, o! !, I' itl1)1 IiF hatIl r . ( ICTA QuiltzriI
 
Ta l ar,an: ! rlil tI o tAt ice. ,illd CFA "i11ilril) Wit formred and I vart.
 

noWn ; I Ii(a tlI'C t'lhI , nIl to(II. I ;l! rin. e wa t id ret,iil ri tire ali ty 
o f tile CoI(!,ite"nixt itrev t o sta; lie its vie.Id. Rust a ttick was the
 
Iimi Lllg ,lactFor. a I' a to aid tie 4 var.
vi,!Y IrS e; it tirt pathogen 

4te c mi x t lved de cept iii Iitv Data,of t Ill olr:po! c l diil:,v irec, of sri 

i e i v iell and C of t,(t Ion of I ho 4 vil., tile mixtures (D145
presenll f)I iill 

4 coriprnit, mixtirre , ald 1)1, . e 'I'i 1
 

(771 
17 PAC(SA , F . I.,V. !Ig9I. ,!udid i li adapt acm v estab II Wdade er 
cl I t I 'reI y, i i clpic icy veget a i.. c, iriu nt of ;idhpt it Lorn. inill ild 

or of Imlilt I ;iit c;i-! , l,str 'ility cult I Vear s , 0p1eni (-,. C c ca -L Bras, Empre 
Ciapixalb ,i ldie5lsqu;i A(iropecuita. Ioltirn lecnlco nti.6. 2(Op. Pott., 9 
ltefr;. , uII Fri;15l. b;I d P l lFos(lII it, ' ,;pix c e li .e Agiopecll.l it, (Caix. 

125, 21. IS, (alp.. Ir.il i , ('irIai i c;i-t FS, ra:; I I
 

l, Isio Ilrl,, vulnj_iss. (c1ityper . iPlint lreedinl1 . Ad la t ion. Setc chaliracters. 
Cllet icy. (rar;i.I 

The metl I', ue." l t% llii il ti andidol s I -v I .' & k in. Ibrhiart 1, lussel I to 
pvi Ilit v ial 1daptrb i liiv nd ;t i, iII tv oI cv. ill p1;illt speclc: iite (riefly 
descr ibd. F .;Im1ir)1e I calcilit lnrlr' Ire p ie'd . I!c (,tl voeIr ro Ior aInd 
grl Ill d ic,t. 1 r i v n1 t;!w c ' e Iv atre l i ill lloigelli ind poii c''pirlito II%..x 1 coot to I 
of 1:1ant ih;iric i rc p . CI AIr 

1 772 
rII ('ANK , 5;..1.; lIANVIi2A 'IAII, I . 1. -,.ltidiI g Ilolr reli stairre to 
ciitl :lll l tterc ii I hI ii t In lilt ersptI if ii' ror;ser bttwe, ii Pliasechn is 
vuI.ILi r;aiEl I'. ct'l i curs. ti';iiilrmprovk'mtllt roopeiait ve. Annual Report 

. lt;l Il t ,iti I'll, ci t I1ro' 

OntrioIll, I niiiad, NOR I(;0
 

i70-180. Fill1 [( Sh ) r (('i1i ialhida , ((a rrow, 

Ilais ul a ri rs. iry;vo Ilyt,, C rilrs!clb reed ig. u vocc i 'leis., Cii I t iv irs. 
lt e. .s I'; ittC a it tho 51Oltin,; ihaicoI I I lire r !t ail t . C ihi i .l 

I.,peiplrIait. I ,ir: I 4 ses Pl'liseo I;_ I) 4.1, CI'ro between t! cri cI nieiil; I )5ll. nd navy
i,'rrn cv. Stirn %al ey, C-:(1, iriroklenTi , mid O(C ,cl'lfortlr rlrd tiielr re,rp. 
ra;'1itLS ie , p1 rM t ed In a b I igl t, till rse i ' i nnoc I itc wi iIt locn I lt;triJilsof 
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Xnthomonas pliaseoli, and leaf reactions visually scored at 22 and 42 daysafter Inoculation. F,, piant react ion varied from high tolerance to!usceptibillty. Some "plants that were highly tolerant had desirableagronomlc characteritirs such as determinate or scmidetermiuate growthhabit, early-Intermediate maturity, and a fair amount of pods with small 
whit,,- ed. [nAt 

0771*171 PARK, .-. ; fI'.ZEI.I. R.I.; TO, ,I.C. 1982. A resistant gene for14- 1ta rilce COl UlcAor1cum IindemutIilanum In NE'-2 bean. BeanIt;, rovvllen t Coope:'at fye. Annual Report 25: 40-4 1. Engl . [ResearchStat ion, Agri cultx,' (Canadim Harrow, Olintario, Canada NOR IGO) 

i;iseolus vul_,mrts. (oilcltotI Ilchum IItndemutltiianum. Cenes. Cultivars. Ra-es. 
Re; ist atice. Canada. 

'lhm existeom'ro a omionnont ene for resistance tc Colletotricrhu:iI indemull/miatium dIta race that is di fferent f rom the Are gene and presenti-., I ;t n hea-i; Ic eiI v reported. In 1981 F, eedlings of the cross,Flctwoomd BC-Are x NEP-2 were inoculated with delta Inoculum In 2 tests;both gave ,1 good fit to a I: I rat io which would be expected for 2Indeplendent gene! giving resistance. [C]AT] 

077425691 PRATT, R. C.; BRESSAN , R.A. IASECAWA, P.M. 1985. G;enotypicdiversity enllauve!; recover,,' of hyb r ids and fertile backcrosses ofPhaseolus vulgar I.. x P. acutt foliu;s A. Cray. Euphytica 34:329-344.
tigl ., Sum. FogI. , 32 Refs.[, Ilus. DIept. of Horticulture, Purdue

UnIlv. , K. lafavett , IN 47907, USAI 

Pthaeeolus vuIIlTit. Phastohls actI follus. lvbridlzng. Hybrids. Genotypes.lleteroy7vgo tc . Iomozygmt ve. Cu Ittvars . Crossbreed lug. Backerossing. Plant 
fert I II ty. (;enelt I s. USA. 

Iloto1ygo'u011Sad hleot "toiy'0s P(h;lolus VU lIgali; and 1. atit Ifolios parentalgenotyIne re 1%*I ridd o letermi 10iI getotypi c diveiity would aidgClll- t/ll!; ('r b't weei tilest, !peci os. (ertain 1 vol arisP. female parentsresiIt llog I tom diverse 1(1 ra.,peciflc crosses InCr'eased tile frequency of

spect!; hybrid; ohltfnid. From 
 a total ol 19 self-sterile hybridIs, 20
hackc r:s-] (BC ) 1lines (P. v'ulga recurrent parent) w 
re produced from 4p;rt Ially feml~e-fertill-h' F rIds,1 -ach of which had it heterozygous 1'.ii'u _ feIni'c pirellI. licterozygols 1'. acuti1ollus male parents did notInfluence tilt' Ire(luency at which inter.ipecific hybrids could he producedbut apparcl't iv Imprioved IemaIe Ivt II ity. Ferti ity ot tie F I1Cgenerat ion wai highly variable. TlIe frequency of fertile itdIad'

iTncreased In each ;ubi';l(uent hackcrm';, generalt Ii r ndiviial s
(F BC and FIf(: . AS 

I I~(l~C)
 

077526098 RANAI, I, '. ; NANN:'TIl, S. 1980. Fagiolo Borlotto e Cannel]ino daiI tldust ria pll predutlvi e resistenti al virus del mosalico comune.(Borlo to- and Canuellno-type (ealns for processs[ig, with higher %iellsand reslI;tance t commnon mosaic virus;). Informatore Agrarlo 40(48):
21-10. Itil , 22 Refs., Illus. 

i'lasoll,, vulWaris. 'lant breeding. Production. Cultivars.mosai Bean vellowc virUS, lein common mosa Ii vi rus. Cucumher mosaic vi rls. Pseudomonas
pjhaiseoli tola. .Xmthmvnas Nhaseoli. Italy.leslstalnce. 



The I tal ian program for breeding Phaseolus vulgaris of the Borlotto type
(seeds with bright red markings oil a pale background) or of the Cannellino 
type (long, wihlte seeds) is described. Breeding aims include erect, 
deterrinoate habit, synchronous ripening, and resistance to viruses (BCIV,
BYV, and cucumber mosaic virus) and bacteria (Psendomonas phaseo cola and 
Y:lthomenas phaseo Ii) . The best lines obtained from the program combined 
rtesistance to BCMV, the Borlotto seed type, and synchronous ripeaing. Some 
lis also had a higher 1000-seed wt. than commercial cv. controls, or a 
higher no. of pods/plant. Cv. Amanda and Royal Red Kidnev were useful 
sources of horizontal resistance to BCMV, and Great Northern UIl.I. 123 was 
a useful nurce of race-specific resistance. [Plant Breeding Abstracts] 

0776 
25359 REIIEN, R.I. ; ROSE, I.I.. ; GALLAGHER, 1'. C. 1985. The breeding of 

navy and ciul no'y bealns In Q}ueensl and. Aust ralian Journal of 
l:pe rientaIl Agriculture 25:470-479. Fngl., Sum. Engl. , 12 Refs. [Dept.

f P'imarv Industries, liermi tage Research Stat ion, Warwl ck, Qld. 4370. 
Aust ral ta] 

Phaseolus vulgar is. Cult ivars. 'lant breeding. Seed color. Plant 
tnt roduct tons. Re; istaLnce. Xanthomonas IL-haeol I . Aistral fia. 

L.ocal!v bred and introduced navy and culinalry hean; were grown ilia series 
of trio Is across locat Ions: (;Itton, fierm tage, lnglewood, and Kingaroy
(Austialla). A wide: range of tile var-tables vield, canopy height and width 
sas found in the lntroduced entries. These also displayed a range In 
dis'ease re;i; t;inces ald tolerance to Zn det iciency equal to that in tile 
loiallv hred cotrtes. Sinttivity to low Zn levels and susceptibility to 
bacterilI hlight were both negatively correated with height and yield.
Pa,'!I 1I floweer lng, lodging, and 10-seed wt. were also assoclated with 
var Ious i sease and growth expressions. Thie expected belief its of 
bri-adenng tihe genetic base of the breeding prograr;are discussed. [AS] 

0777 
22572 RVI'NI 1) ANUAl. DEI. IROGRAMA COOPERIATIVO CENTROAMERICANO PARA El. MEJO-

IAM IENTO DE CULTI VOS AlIMENTI CIOS, 29a. , PANAMA, 1983. Memoria. 
(Proceedings). Panami. v.2. 15Ip. Span., 100 Refs., Illus. 

fiasco ns vulgarIs. Plant breeding. Adaptat Ion. Hlybridizing. Germplasm.
Pr., t I,lit ro . Rv'i s tance. (mnatema Li. Ces tai RIca. fondilras. Nicaragua. 
IDomi l ,c.I f epibli-. Puorto Rico. Colombia.I Pcnama. 

Pisear'h ,, oi 'he an; ale presented for the fol lowing countries: Guate
mal (o;Liea, Plia', Honduras, Nfcaragua, lominican Republic, Panama, Puerto 
ri(i', ;ind CoIot:rh iai. The Iol lowIng ,spi-ts are discussed: results of 
iid.itat ion, ln'erdi.m;ipliiarv, and multi lo at.onal nurseries; interspecific
hvhriili:;atiil witl) wild hea!e;; utilization of paraquat; N and P fertiliza

io ill diii t-elit types of soils; germpllasm evalluatlon and selection; 
cont ti, lioidv;slugis'.;]iiJ'a; ii tile conlrol of Xainthoplonlas, WiMV, BCKV , and 
I-Iwpe M irIIS; VieV St-bll ill diff e ent envl';icl Jcv If int irotiments; e-aluation 
"! re -';attic to !%\ Ln gidmani ; react Ion to AsphondIlia sp. attack; 
dIff11 li c aalyss of1 ield and Its components for fhush beans. Individual 

pllpers arc retorded in tilis publication under tIe following consecutive 
no. : 01,03, O507, 0528, 0530, h1;', 0618, 001,, (626, 0)648, 0699, 0713, 
(7,!,, O)5f, 0156, 0767, 0770, and 0783. ICIAT] 
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0778 
2h228 SC FINEITIR, A.A.; GRAF'TON, K.F.; FI'KE, I). i.; K' SiR, ;.(:. 1986. 

Nodak, an arly maturing pintoIe cun culttvar. North IDakota Farm Research 
42(2):26. Fngl. 

Iitaseols L.tIti r i s. Cil t i\'ars . V'r'rmyces 1t)l,,,, I lian. mosaic vi rIs.cotnmon 
(ifurl top vi 'll t. -t I:,t at tcu . ']lalt hit. O ntip. I*SA. 

I .t Ia : iflt loc',it imi ill or)t I ,,ilk,,t I ( A I in 1980)-H , Phliscols 
i _2ri i'Cv. NIt lI I 0InISi;tI'T1t Iv t cit ',d I,.;:nd itlathe and t matured 9 

inld h t ,. i Uir L'.;I. NiOil: }t,1' 111 t111scutdi t: iii rInfitsize to thoser, 
ot (iat ' arid f t 'I tillt t "I it I 'tt , t i ' , 11 ii Iv t p v i r s . [ i Id 

.",( 'li VPlIi': A. VAN; llA,I NAN, .,T.; ll'.I'l.., S.R. 1H85. Ireedfing 
tI Ior. ' ti,' t'( t" FIT.ij/ttt kt ai';ti }itt'; ;llttmd oo l itt InPhwlvit',olt s vulgaristt,1,.. _n1_ uII t . L,.R. ; 1od I' gue,. . . C;. td 'Iha (IIc . I ~ pp . alilt planlt

itop , t '. I,, idol,, iti,Ivv i ,.tis, IIFlpp. 'o 'Is-. St, I . , 57 RuvBI'. , 11 ius. 
,'!, Apart d, Arr t1, 71 tio'i, 1 C I* 'l, 

ti 'l 	 t vy.i ; I ; Iu 'll t-i k2-l'. I t :tI ti n It '; Vl'ttat1tI. I Ct 

tt' .' I' I (t Itti : it l1' t n_ 1 _,J)Cu:1; .I nt.!,I illt bAncittw, i t l I I cs,llc~tjdc ove I't 	 I! Inc I d.. tlitl Imlpol t ance o f l]Tls~ 1l1 1itLin11 Arw I il ,iInd (I F l(,if Iiwytpurs 
ilttO {l~td l, i t h b~ loo O , ktl' J , calll!,vd,'J I, t, ' ' I I ., umI't dgl!l;' to( hearts, 

ld t'/{'t, ! ,,tlher t n lv,;!itt nlc,' t;it - ,l '- t til,. itltport ;ttc oI the pest
(clinatit and Ititit I t ttntt;or .,,; ;il: cultu tit plo ci "'c t. A IAinst o1 23 

at ,pc' I I.!; ,';Iv count;i ,,, whe i I t .t t I vedi !!vt provi ded . 
et' II o' Ic' I; ilI tp lll' It' ie SSt illl C ;i tt I ,'.o I , It, tii I tI I -tiI t'olren t y ed ar 

sust'dt, v tI '( ti;I tat: ;t; . it!; tt htt u J ld i t' t.I'l'oct' 	 li (t , 1a1li I * .(i.tln 'liI,ing 	 i o l'meiLth-lt op", filed n![ C'lA1 I 11,] Iaz i;l:tll S il_er/ito~ppres;ented. 

1.1tte ,I i c Ill,heIl a I tLtt.id t tPv[ rilll I, I I!;II i;, ttIlt , ,,, ItI It t btttItItI:, of (lI u 
a tt t' v It ,1 hlll t. lowe I-flt mI i p'il I I1"15tc th;u1 i i 	 llt,'t ,htll Illv ftt11NtIa 

I tt tit tt I 1 
h ptttitttttbush. ! I v tI 

26It, 	 II I,, . J.E!VNACd M, I1If . , lc;I , o i ':llapI'van rV, fiI~,ll N llnt/ill, 

Ite;pn fl e it Coopi . rl tlv Av ItttttL i 't : to 1'I g I 
Suai tm Dept. of Attri'uituruttervice, Attrictittura] K,..e rch P.O. Box 10, 

It ' 	 . iI, 1-I 3' . [h ni t e(I 
ad 

WA W iGgi, I'SAI 

.
Ph d s Ii_ S ;ittt. hel1iti Sr . o c . Cur 1tyeoI 5tlt-rt t pt c't n comm1) r:osa vtrut I 
top v ,7ru,.Se I cti n. ltl tt I t t i A clSA. 

seoonl tllf it,c nmnrc I;Il1 )rodlc t 1 '11, '11-1,hI I ' I !v desc I i bed,. ha ract(I*ri s t Ic s o I 
t re g, 1 l'tC:i; St tlltI BCMVi s pa I ent s I I!;(, ven . Blu ,1" ul'Oll i1 1 to (dominant 

u It'pt. ot Ait' I I- Vtl to tt lt,,i or 1 1 illt0i 	 rchitture, vy I ieI d s 
(9.2ud-14.8 t I ), cr2,pptn' cvclIv, othe ri; I p1 t '(]c. Th CV. f Ss'u It abl1 fo)r calll ligD' and Ir l lln . I C I A' 

Vi iril t Icr-P.t th 1 lccitchsar'I(ct !;Iprih't Ittca I Sltt'v1r(', t o ie Ie eat~sed 

0781 
'15891 STAVI.Y, ,.1 . .; S'TF'INKE. .. 1918 l\ resis -3,lBAN :-rtt,t tanrt-2, -4, 

and -5 snapl Iw..;ll g~erniplip;m. lihmtg/'iu ce 20!(4,):7791-780. Eng I. , Sum. 
Fn gI. , Re f i, . , [Plm ;i P thlolgNy ory, Btilltsvllle Agricul7 IlIluis . H La., dr 
tural 	 Researrh Conter-W'est, Ag,,ricultural R'et::earch St-rvice, United States 
bept. 	 of Airfculltcil(., Beltsville, MHD20705, V',AJ 
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_l_); IIsi.. vIlI.,iiiI r I r 1reait s.s romrvvts pIiIse i I. CiiltIvars. Races. 

IN-! I tSit cti . Sc.I evt Il. I'SA. 

'i I,, litc- - I.- d, grrcn-podded bush aiap b.im rapn lints, BIARC-rust 
I u ~ ji tt ( i.) -. '. - 1, -4, ii - , t hatI alt. tII aIt snap beans honlo;zygi ous 

Ior I-s ist .i i -v I t a a l i at 1 cI 'ISA racte iot tit' ;i;lthIi tll, were approved 
!" I1 ;o~ i 1%- Agr i il it-Ia lIra;vi I:I i v i t, s:d S tiit e Departieiitt'IT1tIi v -l'll s 

( l A r it I 'lii iiiii itC New li1a 1', Agr iitii ril [xit. St itIoin iii Fe t. 1984. 
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Agrfcul 
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1I'ii;i oIis . ,riii. I'omv es piiasvoli . I It i V',r, i t ; 1ii Se ci. t ('iii 1 

I ,- t *. ,,I thI I litt iIl io /l I Lt'lll PllSt Nit-at-a% Ii E1I; ) i 1i1i f)) I Il' - iVi allt 
h,, liii!,,rm Sniaip Beastii i t rr I 1 iNi) I I1OI" i tltlIit l, It i - cld-ttcitUd ill 

i i inIt[;Ai , r u1,I o tt d . [Il-f I V I1 i | i ae We Iis- c:t hI l i I ust atnt 

I localt illts : Ptlli;I ift irt-tl; l: i t , .'tidImdi ;Ci .tin tIa C , (TG1 44, Neiro 
%~IIpa t a,'l.l , Colptl~littI, 'hI ra It nC11,11i t, (CarI ;I i !,(- I I- I C , G I OH I-I(C-TIC 

)II tIt,, iAl .. 1 , P,'l I I / , B 51-', -2 A- ad1 ii:ir:mi;i. Several I BRN-I 4 1, 

;tit- t lit- fIocit loil ; Diakota, 

BiI t s i I it , andi Sa g Itliw) . Tile tuo t r'cS i'tLillt URN entrils tver all 
il 	 I it,! showeid i i I fiv n-ut I i I i tioilt i ; rong I (North 

1 ,i t iiiis werdL 7100 , Nelp-?, ;Ilid it-I . ( IAY! 

f78 1 
27 SiI. 1AN, i.;.; FN EYTA(, ;.1. 1Q81. PoteicniaI de IibrIdlzac16n 

vItt' .. c f1'inc ciiii fr5Jit;I u s ivestr . I ittvr.,spc IIfic hybr ifization 

p1,t ciii wIiti wiltd bcall;) . In Rkeini6n Aiiia I ft-i Progrania Cooperativo 
C,-ntriowiticno i pa i I t itrinidlit icI Cult vos; A I Iieint ii ios 29apar. 

P;iIIm I I, -Si1. cttIiii; mI;1.a .I.I;. , ff Ri-tv . , I2.a 	 Ills. 

N~-oIsc vIi I t a i !;. iCi-ii I oxi. iriti fint,. Pfita iiiiiI iiii.,, c iiaw . Cross
br - i it-) I'h. 'tSf ;Tii' ! 'i-.lt, 'tI I ,' Ico . 

Ill gil't * Iwri-I , I i';r A T . iii I w I d 1,V., ' I ua l ;I uias i l o I li I, t idC 1 i-t-c-I a 

if; I i iii A::: t-,. -it ,1ifibitI. I .Icicto iiiiit ic;il I l; Ii",!;i ill o der toI 
p~ru ti: IhII prod,.th I i i t v of mlCCe,4r IIs I Jlit usr!;pt(c i I 1' 1lip,'. Thet prlotein 

pit lt-u1, ,1 Pti;itu l i i ortitrI; ;lnif P1. c',iira:.a: were- similar; the 

p i, 11i, t- .I tl fii cnterapvciiic crosa' i1- predictted. P. fI If fermi s call be 

r i d wit I'. .j-arf. l t with ,reait iflfl i-' It-'y P. ;aniustissImusi and 
P. c ;i-til . itlirpliigI ciI dt a t '! pvlesa; however,;-,i they 

!i ic , . ild I-itI t'rtt 'in pat tclnj;. TIe poj;; I e soirce; of error are 
VAlit '.'rl 11d ld 'Ih.' Ilrtt Vin It tuerns of 13 I'hlasci lis species art, included. 
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'II!1!lI lI 1,(",ll I. .,I I*,il. 1 i It (I Il o lig h t l( l i I I J '.1t fl'r I 'll! I t I viiI I ai t est it t iIt , i I I t hVI!'i .lj'j I I'd ,I 11AII' . i. q I ;I '!,It .1 !ht,- , DII, [, I I- I ; - . tAg IS .I "'T-J llll l , ] l l I , I.'(p" l tt I , dc , .< I[( ll s .Ag I o ; , i it'.! It.. ] '11 1 '. 2WOp .. 
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' tl.;(. f-u I ; !; I t,' ! ; t nt llt I e, paii re t I i c, . fltl%, 1 7A .,fll 11 ;1,l., I Iif,, ,iot](I d 
prorlijs rIng vaii. It hai to b tohg t I e t,-t~t o l I !l, lill l I ,p,I 't vd, illt Ilil !llt fi-re. i 

10 Ifrld I tCA - Imni d~ .t:a w i li Iit v , i' ,ll , l ,iltI , I , it <,i!t ' i trili ''g 
-n bt f! , !w, n o%,I :, it.,.-i t h , It~ . p,'d ,'.1, 1, ! l . ,. p~; ,,it !vlt,t t ,, I lti C,m. 
betwocl, l ntil'h , . i1t!,. Il' vi. Id. l'' it i ww i Ii, lllI , .. ! wilt the'' L~rilius 

,* ( c(t-lii l }f igIo f I "- !!;t 111, I'v t, im c i t I1! : , llIII l ,Io t .!!, dIt, ...... t lt( t tII 
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gd~( hlc!:; ,if It l! I I l, 1 .1t, v'iltro ( i , t f I'l ,j 1;i:1 wIit l I I C(o t ;ix t! I 
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, rt ( ,ll s t a e, i l , ,1 i , : l l l I l i i i" t i t \ l 'l l t t l t t e 

Adit tn it. -l , l i l i',Ii~II ! l < ,I t I l ,! r l t i. 1T, 1 d]:t,>i l d t ic 

II !; i l ; rlIt I Il! iV , I ,[Il, t a ! l, I 1"',, ,,1 I¢ Ii'v, Iv d c ,t i Itt ,d . 
Thc p r( , -if l t I , l it i l:I,: I "w. ! ,t~ml '.. [ t 
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r jll i , I. '' , !1 :t4 s ol f 

tilt,. Iih. .''. t 11 " i , ll tI'l,, 11,sli1- * l ' tI , I "::I.1, 1 vil I r l I111.11 v % i ld 
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it~~~~ ~~ Iltl ri.a ,e1 ! 

I1 0 IOh I:it", A ! ,'I; m R.O. I I I I I . . A, .; VA', I;tt I l, 
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itI . ( opI , ',illI 1it . fit !, IP ( I - t WL . p ,ll, iv
 

Tli t I ,11 ,,lin ,I , !22:21ill with 11 iize, I112lh t d w! 1i Ill 
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SUMl. hl'in 
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I. , [P~owott Rv!; va~lrch linst.,_ 14T' IlLu.,. lict k Outn, AlHcidteenl 

A, ()S;B, ITIW ], iTHl ] 

_t'ti!22.<_!Nul pj_) Ivl!t i vt. v Al,,nimal mitlt ii . Anl~m;r i 'h l, o.y 

1)1(.t!;. P it,lt, ills;. t'ililt '-d F: iIlld lili. 

In ;i 'iit ' , I 10- 1;iv p, l *'l i i.x )t , It was'i foulild 111,11 Ill- tll t 1 l I'ia 

,.',,I Ilit 1 l i. t ,, ITl u o' IH . ! al t.et a I til - a j, r 'Tit , csl It N fItl(, I fIat ,ll,, 

hvt t W , . it II I i I " III.t q,; E IT V'l I litI, f : 5~t- 111 ( i <] , t I ( ,li t ; .itl ilif 
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It w.o. IiI,I;o ,thlwtl that t Irai lmtuntItl:;att ion did ot protect the rats from the 

i It t c1 (f tOXi11ctV tinj(t thit t lie immune ressponse was a result of cont lnuous 

:tIb oivpr In ,i I Ic t t through(,lit thie ted ing period. ThIIS, tile extenth and 

the inecli hni of :ox!itv of I'lui1,,lus vulgaris bean lectlns were found not 

ti, t I petild- t III! tile IgL' Ol r,;turity if the animI . JAS] 

0!.1),1 11 A , A.! I ; IA, I ! I 11~t,11 . ; ID(OXIN(;IT S., J. B.; 1LA.1 1.(', F.M. ]1980. 

ProprivtI; it,, hv:-.,tcli flitllltt; , l ; t lgelIt ca 1. toxIca tie v r tldadesi 

hr1! Iv I It ; (It c I. i .t- ( 't - lto yIt 1 js 1..). (Ileniagg I ut lnating, 
1111fil', ll( , Mild t,,:.1 jprojV' t it. (It R I i: fintil Fl-ren1ch bhein varit'i't es). 

t rtI.. Sum. Port.,Rk. '. I , - 1:, ; i 4' , uf':i , 1 5- % PoI2) 

II l t-l , . l i. . H 'I8'. ;W' ut I it iv vi tt Z1 .IloodrIVrIll IItIiBI 

Id xit I , .''; Ilth;g I . i Ii.th t git Itetd We'irewe cap olbIt t o f 

,l it I 1i. I vv, I ,Iio.Il' I ) oi x' It rnbb I 1tu 1oodd antd itl o 
knilt 1"p 11 .'~ 1 11'! i' 1 i ,od. I~, varI-. ,I I io induced niltLos I !; I it human 

l hi tAHItv' ,I 1 . .,' . I it 1 P i r it i t I e u it glonti mtost ittIs ve i n 
Iil t h' , I. II II' t-!, ' w;I c' I-c it Ilv w I Itti l .ltI.rypsitI t Pxllit l) loodt . 
iXt Il i , It1'll 1i t1- 1 I i 'i' ll t VU Ail (l I i l t ) wa" stronges2 . in1 ,oruna 

;i t 1 o ei, 111(110(1Ill t ;il1. w ithIl Iigh I:iltliitlIyc capacity lr nontox ic. 
Il ) l''il [ :. i tv V';O, i!;';0 Ciilt-id with: 1;IIp c tt i foi-l Ox and rabbit blood 

g IlitinIatIi (,. d '~ Aiv, ; ItIil t,, 

'I'l I PACHl 1 (1, 1) 11. (IS N l I t I I niil bi ectItI'vt Ini agr Iit u ral research.1,8, 

'11 1 ,- ' 0l 1 ]A] . Ilit'Pili ;t IUpll 'lt- ir. en, '. ; Berg , A. ; Forman , M. , eds . 
llt,.ITlI.I ionl .. y'l i, I] 1 urTi,! i1'and ,:1 hulmain nqut.ritioin. WaIshinlgton, 

1). C:. , lTt..it i-lI'~l ,,d Po',] 1 ; Pcg; rch I list ttute, pp.25-40. Eng I . 
Str:. ! ng!.I . ' P, ; : I I , 1, ,lpii t;ido, AC-rvo 071), Ca;ll, Ctolombln] 

I'l-,2,_o , _ ,2 2 1)cl'U~I r.,'1 t . :-, , 1!,l I,;,'v. 11111,;n 1 1t r itLIovn.. .., nu ColIombia°1 

N;utriti' /* !,IctoI 1 , 1,, :11,,J-, 1t ;!:I ( "V i, l t l n1S bo~th Ili the !lett Ing 

,,II i 'l, rod i 1 1, 1 i "i,l t i, I: I[2, I ,IIud inl Ilit' (let trl nt l on of research 

;t rat').'ivI I ill iv'i I V 1 10,i~ ii1 la 1 ,o aHllb rlt ion wi th rnat Ionn 1I ,W 
.11 'lld ,'III of1 ('-itl ' I o . I I ,, F I itl ft'ii i' : I i I i c;llI to tit( deve lopment new'I 

t,, lino I ,}" , I !,, 1,, ; , it-;, -, I, I lv co IlI;iborat Ion with.(it other 

f n!;tI.ftil ll I" I .il I 1 1,11 1 t ili I ! - ,11 )1. 'flit, (ClIT beain prograll i~ ght 

jSet t 4 t1 -' , i',' ,. it , i ~L iI'i, I , ! it , d protei n d igestib Ilityv that 
11,1vo - 1,'t 1 !;,,lt1 ) i t ,, I--l i f I huI (t .,* . CoI l tobra LIon w I Ith othler 

i ls I Iit:[ ionl , 11! t l" .I/l !It- i 11fo' 1 oo ,I- t ip I. ,tol d It:I Lo(Ivs ttImatI p)r ic e
07037 

,ilnd i 1, 1l,me I Ia t It iI i, CS 'C do Pund i !; o-!;,;t.ll iall tor sou}lnd anallysis of the 
nulti 't in i I ?I otl' I- l Itv' 'hicuology,. [tAS (oxtraItt) I 

Sev'l ilkl o 04 71 

ttOI Foods andl~ !;utt i ve Va Ilie 
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260001 111 *AN /COWPEA (C(IAB(RA' IVF. RESr,ARCH SUPPORT PRO{(CIAM. U.S.A. 1984. 

Improved bfolal.'caI lit iIizatloll arid availabi lity of dry beans . In 
. I1984 Annlu Il RVvl)i t I . ] . Te.chni[call tmna ry . Fast Latr i lg 

; IV ('1ni VC' IS ItMiCh Igan Sta , . 111. 1 V -i ' I. EnglI. 
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lilhsiuoluS vit1_,rL. Nut StivL.V luL. (ooking. lnrul I Cont ent. S. Lt itage. 
I Im I Sgt it tutl II t s t oI I.S! 'tiI 1 v r- til e r t1h o oeg ,. AIt .1i~i a c i . 

t I Ire ltt , t i , li1t r- ; vi'itie! 1 11; :. t o IhIi ; i iit , tt , 
lit 11 kit;' ll, I-ld li;lt i. i ('11a1 11;, ,I Cl ll:, ji; 

utiltu.. 't'il t:t t -,!] i 

1 I fit I rlle;elipc tl1 iII 
S. ,i' I- i r " t-11t tH hc,fItLt Pi jl t a r 

t!;Cu Itd . it t . I 1: ,t 1 I ! Iti " I I it' - I. i t I it r' ti' a ll"it I i ( I oli Ii 

l tit - iti I I i-i Ii ' a I,. it ., ,r i t Ii ll oluIind it: 

1 1 mt n iti el]lIn I lin, itidit . A ., t 5 ru t. t t e1iV i,I I. ... d 
t, it SIi iS TSi iI i e liIit i, t i S.lilt,i 'II It I cIt!lI a t " . " I! itit 1-I, St Iit i S t S t ti S w S....il li 1 1 ughIit ui ,I i t.t, 
l t IegI S StI It iJ i . ' i t ' l t, t itS. i, t 

1 

it ti ii Ist4t i ti, t A v i id 

we 1|iS- 555t N,It I; S. t 1,. i'v it it . I Slit it i tfclv t ci I r1i ,iof 
h;IrI'I t "tI" I.f SI t it I , L)IsiSlilt I1.tri.- ' p r tI r;; Io Ice tItiira]% t o 


t i' I i 11i' it t i't l It; 1ttl itt . iti 1,ic , I EItt'.
 . t.ill nd Iciiot : St rrh 
.Sti It'I'!t ; t irit,11 ft. "t[, t'11- ! li i t tIS'l.h ;NutS tlit. I l ._ u'l iIA t ra 

.)Wl+ l z 1i i ;+'+ F o f l<-PAY r( +itZ, t . , w'V , IR.H. i '181. ttCtI Cookh + l littnu r ient
 

IiItte, ' t iid, '8t i hdyI., 7
 
Pti , 


tLi ettttI:titl t I Vi t. i, ti, r td t)ict fIi 
s S ll I ttd t, pt,b t Iii r , lS n Nt itIIlrlttlt +iitt 

:;tv i ' S lg'i St 5i, i tvtI' A tt 

t ti S ... l ut it o rliittiti 

i. n:; I tf, ItI- " k,I i 'I ,i iNo If v . t, t 'o mpoi i VIi VI lj',. I ' t iSt . -ln.t;A t 

TIIrIivt i ,1 t;. I' bt I i';asI p. tall i" l! Ctl, k twpea . andi r!inwIfI .t-reOCoke ,it I Iir toutrIIet 'ttI 11. et,+ td I.,'VII I' II t 'Iliv I- s:+;II I ,.'tuda dv.,:,,tI, 

t f irtadt tifo t !t; t t l t ( llt , Ictook dtilipo le t I'It i tt Ir i; tsto
 
t.esi ; i' i t(. tt ' t lr;it iIlli ItuIt t,Cil e
rIllI' i ttt oIi I ,tttl
 
dtetgict' i-t ir Sd i t,! e.g.t II, ;i Sniid t fl IotIt tIle td coat t
mttill ltit 

lIt thtd c, titiltt -t t i hrt,l I itA t t s
t vISi S'itii ;il I l i . 

. 11 IT IN( LkItK I WT SXfll C; . I+'!' ;AN I , :'. 1 9x I. I \'a IuIlcl16 ttieI Ptelic ;I I 

liSltIIICiul4tliI trlt)
I di.I 
 ta de I 

v on c3e8- I IT;;l 


iedt ei II (!haseolus 
;_t.a llitv!, . I 1 <.0 rIza satlva)F. IIutrit olia1)o ItvII Jil I , ,I ! i - (lIi( t bai ivd I,ln b ll. ailt . cereai I ( ma 17 e andt/or

I 
,',, 1t",,rI , ) I. - I t ni rimr1c lilo' d "it'uI r Ict(611 "'1(3):5HP-00)j Spinl. 

Stim . !4+;ll. I I, g I . I :, pv.I . , I Ittl!,.
 , 


P'h+ +vt>iin ,_; _vI la r it,. N eht !;. Humlini titit r it for. Nlut r t lyve va1hit,.. C]ent ra I 
Amwllt1 1ca.1 

]I t,- I mp:.I]lrctital i,,Yi 1,ttwtltcll rI:;IIZI an nd bet~we'en rice aind fisht wals;,.v fld i 

,valuolted t(, tft i ,-!h tile r, iutIrvd( levt'l.< of ealch Iin order to obtani an 
Olitilt hfol gi~li Il:l~l.t. "lhiv ,ptimum l e+]vels. (if fish were airou~nd 2 anld 
8";: for tk~, rlittft, antd ri,{ f t,t !,, it-;p . C'omp I lemetl r I e e I s (if fI ;b I n Itht. 
1,v. v :maI;l-, iind !tv,ilil:Iiiv , I i!;1t) C'ent r I| Atilt-I!I h;I, t 1vs o f I-It ;I d IeLti, 
we re, teviI It I !;;i1it.11:ilitUI, ItUV S i; ?, fIsll we+re ,ij i-I c tenttla i t he r; It} i 1 lSIOW 
to( libtlt11 ;1i+i llll f .'rt IvN. 1 1 h 1,1 o I g IcaI i i,pon e . ]lTe cost aiil)vti,I oIf 
tl(,;e tx-litI, ii.; l ,! rev''ilIe 1,11 1thellt I I ollonI %,;]ilit,of tlhe Cut 'al 
Amer'ican t utr;i I diets callt I,- inc ruaedl+t with the hittroducLt Ioil o f fIih In 
sma Il t t +,-l~l w It hotltI In( 11si nglitti t far.I I food exp~ens es. I[AS] 

See also++ 0482! 08D9~ Oh t(o 

138
 



100 MICROBIOLOGY 

101 Rhilzobtum spp.. Nitrogen Fixation and Nodulation 

079h 

26002 BKAN/Ctl;!I'A COlLAI ,AlI VI RI ;SFAI'lI SPPOIT IROGRABM.U.S.A. 1984. 
Ident I fIcat ion o t superio i lan-rh ItI, i cobinIiat ions for tilt I iiIzat ion 
croppn g v iltlI aIn far,:; i lliri;tIlI. In . 1984tvr!, t It , -,t l 
Antina 1 Repoi I 'I ;tn'; . I h n ,. " c-ti,Ia I ' lvitot lantin M lig., state 

V1I~I',l
1h141I VOIXI~S r !; u t ! : tI I 0 1-n I f×+I n ,,l' b u 111 Nvt Xa L tollorn--- Icr 1 t ;'i It i . -Ir *a Itt i a.g ro cots. 

'IIto res~u Its , 1 1,ro1vt ;,,t Iv it i,-! III 1984 t o it-lit IlIv upelr Ior beanl

rhi oblfi[it t Illt tino ; tot 1til1;,tlon Iit snal I i Tircr cropp'ing sv tems ill 
btra,;l Iattr pre -ntd. nerl ] ;I,ect t tlti pittj tt, al dii cntsSed. Black 
biral line!; 2 -3, ', , '-.4, 2 ''- I4, and .'2-iI , w1itho genttic ,itentIal to 
!i: hI1ghI N',, I 'r. tvtltped,. Breeding and 'nclectionmethods exist 
thl t are niuI t albI I or itr It )eit 1imrp t: s itic Itude1 ra 1 .mVtqr pittlograr tait 

rthaitcrtvriL of fixitIon. Iti I I it IaitI
N" khIRhasvlnItumt k it-5., CIAT 62, 
(:iA'IfI,' 27 81- . M; .1O116,. and tqNEMl lii ere ideitii d ns,,, 7F H1-, 
itavItig high N,-I I:ng tbil IIv ut Ir iti tIt ItIed cond it ions Trai !n ng 
of, ect Ires ant ,itt pt -n intl k xpri i li.h It -t v r i rma rch Oilt(t 0ti1CSt a rC
 
sumitarI;ed. Retiarch plans toi ill',iit. included. [ CIAT]
 

#. II:FAN/C'(i;PFA :Ol.AI,AtPAlI V'T RIYNARtl S;'ITORT PROGRAM . I'. S .A. 1984. 

t-i,'
1mprtv ing resi staciv to I Itlron, t ilI t t rtre, lit beinli, through genet Ic 
mi ectitol for u initol',dt atc part it ion I intl urf fi itency of btolo gical 
nirorv flot I I _it i 4I l;I 

slaxi 'y. Ei-asv si. ii tat t !,itv tt 


it ....gont Repot. I, Technical 
It MIith l .i it.,i pl.178- 111. Engl . 

th isol iuo ,i it-an it al 1:1;PtrY5;t , ll o tI hI is v I t IrtJi i . Strains. 

tlliltgve
I|heitit iiit1o . clit o1 it tr p. 'r itI i 'Ii It 1juttI o i . ! it'r-stc t 

r o v re t ;s I Ii ,I !'I 0 h (eltv 11liiII 1,.,I; 1, II 't'XI I'- I hIII !ve let I( -I CCL]t oll for 
I. trI,) 1y111r;1t pa rtItII,n ls mid c! 1,Ilc, v I,1 1 I,|og ic itIl : fI a tIoil, are 
11r .l[I t,(I. (:( hx raI ol~p-, 't,, tilt prI j e t ar, (I scujssvd . ,Nit research 

itt attIutc tI r t e ;.' ttv 11 1 ,t. Ilc iI' it Ig i u ItiowecIt , ptro ngressrtwards 

t , I;et htIt, it m ; -tIt:';i i/r , . r ti evt i o t obit c . tin er water 

tt , ',Ind 
are starmitlit d. Pt r it,l , pl:n iot 1th are Included. [CIAT] 

Iraillill,objetini t oittitt in expecte d short-term research outcomies 

0791

!464 'A!lKRSAN , A.; lAVIZIMANA, A. 1975. ,ta stMblose RhiZolu m
legumin en ,;an Rwanda. (lhiz ohlum-legutie symbilosis In Rwatnda). Rubonit, 
Imti tut t! Scieiices utgronom(ltvi; lI lwanila. Note Technique no.6. 48p. 
Fr., 2.8 Refs. 

lhasoe lu vuIilart . lhit li t;nt. Symbi,)st s. I tnoeulatIon. Fertilizers. N. 
NodulatI Oil.lwwnTa. 
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The Importance of Illoculat toi for the tradit ional Rwandno farmer and the
roseirch sit at cli aind meall; at the Ilst !tut des Sciences Agronomlques (Ill
Rwanrda arc li,ll~ist,d .j wt-1- as results obtained with Inoculation in tile 
countrv befit. , 

11)68. ll ,irentatlon trials carried out between 1968-70 
with beans;, siv'c't' -, peiaults, and pea;, I clear difference was ubierved 
bletwe til i -i Ic( t betalie Ill L latlon In a rtama and Il lubo tta, Initially
 
at t rl lt,u d 1, 1t, !;"III( .. ! Ii I ll ;oblum exist lng I n Ribona
I al ready 


lcoIlv I:, 1 1-i ,I , i -rF" lii bI) which 
 competed with tile evaluated sources 
5.tI, ;1n'd . wi,-.it '.' the ;;vibiot Ic vallue of diverse Iloi~ llip]3i3 . l. l- 1 17 0--

!o;Il rI. , ', il',- t teat e1. ditl! i I clt ton was coip 'iredwith tile appl teat Ito
 
"! ' i, I II-, -i.
f. . .III 1i7 -7.', thle fiill luetice ot K on Inoculat Jon wa 

i t-v,! i. . I I: ! , t,t I I I' use ! a so IIl l Ici tusiin ;was itrefetred sinceI t 
-;I r i-t ii itlt ll,, Ila; I lfowe'r cOSt , and cini le preserved tor a 

ig-;ti p-I1.'!I 0.13 ,, . kRMO.! tlts with ble i.; were dt!;coiraglng 
I!i r tliit proi I he I lisl , mlice;lLr ct !, due to the dil ff ic I ty ill 

i~ll I Iil ' , .- ,hi--'17 i i a gel trdit was .Isstpi et. 11 cont rolled rural 
1liVi I ' I Iii., i i ll I i1 ), ; i rce' . pr1)ell' Ud a yi el It of 1042 kg/ha; 
0I;I I C11 4. iI,. IF I I;i, cmd tlie tllI ocilltelt contro l , 98l kg/hi.


Illr t I nor, he .I- !lh , 
 t i -tI of al low g round ;rld pi!; ttlre s Is dItscu ssed andi
 
r ellc, 1. rec :rv-itda to !; i I , re;enIted. [(CIAli
 

07149 

ii 11 5 , I ; , I M, I. ; FRANCO , A. A.; VICTORIA, R... ; BOIlD)IEKY,
R. M. 1981, !1.,- rcpon,;t, if field grown Pliaseolus L4-0- 4 to Rhilzobium 
I noctI ittI liIIt],it thl. qilitt iflca tlet oI N., F1xatIon rsing " N. Ilant and 
So I I I ) 3i - 1,3,. Ftigl . , Sum. EugIgl ", 1I iRefs. [Centre ite Ene rgia 
Nl, ]1, .11 ll l' AI I-icIilt I ra, .\%,oil I da IIt.lit, ll I , Ca IXi POstal1 96, 13.400 

lta!, Itl_ I, y%i_.l. r i s<. I nocui 1,1t I on . RhIt :~ tuIn. FerIt I ! I;7e rs.. N . CultI iva rs . 

A ! lI-ld 'it 'ii iiI t !i ieit Illo ie Janeiiro (ihrazl 1) to assess the 
v! I ec 0! i i itI- IT ul it ' Ion 1andN fefr t I Iletr ( 110 kg/a ) or; 4 bean cv.
 
(('it l iI I, I I,-I-Ar ',- I , \'t,elle,'tla 3i,, and Riol Tibagl)t. In the 
 Inoculaited 
tLeit!ient .. 'I N-l lI ' Cd I ucrIt I l;!er/i i .ha s added In order to appIpy tie 
f sot o il i lI toIi t I i1, I I ctII qt lilit lifv the c(,itrIbut toi of N.) f Ixit lon to 
tile nun rit li; i it.,,IIo i-v . Noduil all t in oI i11 cv . it tle' unhtioculated 
I I' ,i l ti t !; wa. pliit , 'llt tile civ. ('itlr|Il ri d Negri) Argel were wel l 

1iI at ed whelln i;n, (I.1 . , . Kve ) whell illoc la,t , tiodu lit II ott if tile cv.
IeII~u,, r, ,thl, liP l igl.' ',-a ; lp,,or and bothI cv. showed 1 t t tl respons.e 

to i115'qllllt | 1ill mn II limlai o orIni i "- 'i It grailn Vi eld. Tie estltimates of 
tiih I r , t Ix Iitlin Itoit l it it vstilmate d tnsig tie Il;s tope diltution 
I chcliii 1 t , t i ,r . ',ii llo a and Neg ro Arge I illit i itedi to 31 . 7 and 18.4 
kg N/lia. I -t . . , li-s ' prod ed tt ,nid 883 kgcv. ail griltniha, res,. , wheti 
inocul,it i (!, hiIi ;imud fI.i kg/ha tHilwith additiort of 100 kg N 
fert I I t /ha. ih, oi n! Iiit N w'o ; IarI t Iulirlv poor ditni to ligi leaching 
l ,t, fII lih- vi " ,i vdv I I ll-It the expt I. site. Cv. Veneztuelii 350 and 
I.!, iba.1g i n) i-spiiult , N Ivrtit 11 1zr and not to inoculation with 

_titli, . whl , tI, I * t he illoirt ati e o J! Ilelecting ;1ant cv. for 4 

1 1 ;ji .tn i I! Ith. i -l l .iP1, 

.;I !) , ii, ]'ifi IIl ;pit; Il Piaseilhis betins to seed inoculation
 
alnd [Il tI 
 glvn I t I ItI ;er. l, li ongwe , llaIw I, Blurnda College of Agri
I'ilttn1ie. .. p . luIgI . , )'im,. IlrigI . , 22 PIefsI. , II ]Is. [liunda College of 
A rt I l It ill,. P.Oi . o,, .'lI(, Li liingwe , Malawil 

MIR lni...Pali prt itl-t i .11 1 FN lttating Board Meeting, L.ilongwe, Malawl, 

1983. 
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PhaseoI us vulj LLs. InoI Iation. Fert i Itt:,-t h. fi- ii_ ,hai-orIt. Dre,
 
matter. Leaf airea. NoduIaticort. YIti-d ;. Yfiv-d tt pttt llrIItt I a,i '
 

, (~-iii, i~ , .1pitiedkifsi a rid I WiS) hro ! iio f ittt -II (:.;i~ ,l.td~ .u ) ~Tiu 	 rehs':'!pollst, i " ) ql . , , O t 

ii,,culii tio with. i. t "!, i i .,,. * .A .cir I t i 1, rtit't i r was 

ill ve ;tigilted IIt)(!, I trri itti lli t BunlI (I ll-f 'c c '!it l -I ';I 

v I tiijiln. il io t a idN t it einti vwi , rout ,i [ , t,d ii iti i t If , iN i t+
 
1
 

ill It I. ,tiv vi i ll] N , II " l'. Ni'lldi t i-11IW,.i g1 l , it ' tI i I a t wi t t i t.ted 
f ttin a t .if,[ id In I.j!;t t N I , 1. 1 f 1i II. i 1 1i . i m I , iowtt d, g iu it 

It t tea'Ix t JlLet It", , fti, I !, I, I ,!i I I .,1 ,'. , pci iu/friItip. 'A f t,, and 

wt. 1 (;AI., .ight w idtl sp a IIi1u , n v11 tI i i L ii-ll We et h 7d ,i ,' .' 1,it .iti 

4id uvitv o ' t Pittt I i I ii 'I n . t !; I II Nir 	 :i . t ftlt I s 'tl i-i Ilit 

i Taf! 110it i ti f , ipvpI at tineIIIiittdO a iLI d -tW I t i I all I ti ' 1, " I , I t' r, 


Iii t ilI i t Ue d II t1 i l I t ll 1 0 1 ri pa 11i t int1, :; (I 111i) TC 1 t
 

lion and N t IrLti'tig w,- r. I.'c I h;Iti,)amI, \i. d '/ha i-. S p. [AS]
 

W,801 

S217 t. A O O R , I.I.l ltisj .l e t;i de la iitsculac,i v tiliz'm irn ell 

4i v:ir v I i a i _t.a .li .'_i t i 6 Iad iet Itri _ - ia.. tri Ila -ll I I r1 
iv lt 1l a , Ic i'i. i.(o. i t' lonst tio 111,1.11 tL 1,r1li r ppIICilttI ii 

In t il. be I i r Iti L1. v;,t 1 t ilt ii ' l I ititr ii i , T Iic o) . Tes Is(i 	 v 
itl .f'pri. f h t i iigo, li:t f co , I'll Iiv tarsidaid Aut itm ica n v ar.•. 3pall., 'Seum. 

S.J~i,'11 ., 10 kRL' ,, IIlusI." 

Phis o I its i i i-; . i I.tIIrit nf ht , 2 irfii'z u .i 1 zers .u ji i R phn t 

((5t t 1v.is. Yi ld:: ifhixf .
 

Two t i Jais we I in rifi out it- 'I- (nit fiatc l i Itt t td t ri to illcrel tcbean
 

tv111lOllg Lt I 2 t
Vitt 	 l . y l e it a t liM!md iit i fzat tfotli. tf it ni fir. (3 te, 

i Mi fa-Ifitt I 1 i t , fi fI [it, andI i . ,f Rhi -hit, o i 1has i It sou rces
 

(C . S. A.T1. - 7-1, ind Ni tItr i tn) . :tldi',+ 2 doset ol Iti'til l cri4 (4I-40-OI) and 0) 

we, l't IIS'd ill .' 1rl'dll t 111TI !,V! I 'm!, (v,it ill~ 'oiz d andl~ t I.1d IL i lm I ). Var . .Aam~apa' 

anld .mlt uqu i I I;I i o(p i i]I gal t(- 1hi l'c t 'I'iuI iI, i 1 t he' it-lum i zuld !;)'9[.1ll. 

S ilir i e11 i-thy, , 'th i I Ilind 1, tit. int , r io tlItI' va I .x t. '.v -s
 

,Intd Vii i". ., I rt ift; - il11o,. I:it . t t I;it t i t I t.1 t - i imtte
 
III..t it fret'til Wft il ftt' ' ' G.igl Ii1 , t 'I lt . ,I i gil i .11 t ittt tI ll
 

ili %,II. x it t, t Intf ,l ti v i,;1t I I tfi it- . ' i I I- t ! lii. t i llft 11 lt
 

, cmt t 	 ; tiII 

. ' i: I A.,\I 1, . 1 I l '.l[, I . Il l !itllt';c'tll, 1. 1tr 11 I'] t-bc. lIt llodu hI ;, 

(,"C1 11 1 1 q c oI I tl I I ' 11q 1 1it l~ t } i I }tIv Iit i ,'-! . 'HI% , , i tI a I ,I Iitit/ rillm111 tt II 

It I( I I :,'. - 4 8 . 1 1nE I . , I) I III. : Il) I , 1R I', ,. , I I I It!-. I Lo, ,Iit (I i re III. 

lfltifl ii , pi t vt , I , i iti I t , .c if .fur- .t d r,;( 'ttftu t.f;, t t V1i ro e 

F-O6O ;4 , N Ih x. . 111,lite , 


N;,bll I(), ItcI i.r,. Ft)ll:Ylcsi,tiu x:t . j'i ,. . 1 !l , "1); 
A-ce ty-t-l--11. rthidl t i 1r,). I I , l 'l , . 
- 'lit 2;vo_i, N, -ar I1. 1 

ia i I vt 1tl, of I , (f 

ah. .tI, I lt s .1ui_J _il -i!; I %'. (,IIIilidt I w.;i, tcl~lt > . ctd w i th I d -' l I ! l tiI t t '-It-

I I lTI- , ,i T(' trlt., l i I i t t l ill, i ] [It! I '!'h I o{b ill. A.t thl e i ll t i t(i,-, ' 

d istLin1c t p? otcol %t h< ill tivii t ,l!it lll t 1* ),h' rmgo I 1 : n w ith 1 aI ld anld 

,I I Iit I n l oHpt i hi, wIct , l It I I . 1lilt, , I t r,.;j,ond ln , i ( , - we~tlt-

A\ di( I I PC l I N <I !. ~ ;,( ( i f'ttV ( l I' V v t' I .'dlri t 11 itlod t . o 

ilt 'i-;'! 

put i vtd ,llpirI,:;, i -t o I , .I]Ir pl,m i or !,>t 1 ptiit 1- 1, 1 ,i , pi t;I tI I I!, ge'I 

it t Itiit o n , 'Ind t, .'11 :';1.' itp' i t ' } I T;.i I t 'l . v . Iil i I I I lI ..' I I ( 1,11 1'tt i l u m; 

"I . , I anld [t , o } l .,IIm ' I , i 1:J 11I! , + . ( ' 1 -' 1 ' WIl t'I 11h i 1,! T tF' ' Ilh 'vVpt 


Il rl I}t~ 1 1 ., , Iqwe'tr"v+ c'ha ralc t v i- i si t I I o t i (,-i--,,I i lll> IIIit ] . i. Ji ; iTl I d i,. ' I, 

f)ro t va ;i.;- wai, }lit, 4,llt in li I l it' , ii iI notdu l I . 1M 
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S1.1.', F. .1 .;, CHO'PHt myM.S. l108.'. Nadulatin and 

vield I f hS _ sa ns. H ecI d M , i, incil Iat i,,n and iTtI or'nUt 
ip i i l I 1'artI.I i , .N. rilltige" 1,ii ii?cii 

, 


It,d S't I eIll 1 t[ liiidI ve 
vutI tit '-it I.'tn . , I '., 1 Si inv Sa,icisi Fa:it AI r Ii. 
tpp. NWl-i/,! hll., u i: [ Iep, tni ur . , , . ,at!S . i nc,, t!lV. at 
I[.IT, vis ir, ',/oil v iP' i'T Il.I iii Kik.riku, 'i r , ''Iir:;',rt!t. I 

fI.-su.oII T:, %I1't. 1i i . 1l i0( tll I't. ri it . N. ... tdliit R,:hi Irli-tm. i'rri 
ii;id",t "ii- Ii I:1.0/t t I1'.It I. v . I. , 1i jrtf. 

a\ fier iitd I vii.I ,, pi triS , i,1 ut1i t,, (I - iI. ,,t I'r ii li ll t, 

W - , a , . I I i.- : T dvt ' I" v , i o t, h l'- I ,I i - til' II, In It; It 

N' (i, .'I, ;JriLi 8i' kIg :, tinoi uit i Ii ti oIl, ,li inTrioti 1 1 '1ith 1!i: ,, i' ii;i1 

Vi I' I 1 u t' l - . i P!! Iri!r|iti i .t i i .%- I I h 'ii , 'It ;I, I I tli i ti t i I 
idi-it 11i't tI': 'Ii tvi1 i!N, i L. [I i I ii'd 1 n1ilI; Ill it ;i t I liciiIi o; I ' 

11Ndu tI i i,! i ,I , ;Ir. it I,L ..nda r i u n I,, . - , d h itI%'it'(I,,,lI!t 1;Ltt [ I,t I i. trI tI I;It v Ivt . :hIi I '+ |I; I 1, 0 1: , tkl-1) , k 111 I!: I tI - , 11 
iIOitIlr ilt c f giri: ( 1it I I a !4 ti ;[Ic 1.it f ti n I i 1 ,1r4' d lir 
r fIoiait l1 1 i, i a It ih o i i' ltri I it" i 1 tito,-Il<i,t III Ii- ,nii:i 


utit Ii; t i,11 -0 N trV ;Ilil it ill-uI Lo !I,td I ! ri vi . .i Iiit a i-u,. 
 ,\S
 

1 8 t,_1ctsn ,i ir att oI ;It I v iti ticI 

N Ii x; an in 


52 0 1 I I 1cI. p i -?t iitrogiI air 
i int vhivId Phil Ir; ualrsIvulj tis, I id it!_ . Gl vcil. t (I.. ) 

Mt,rril II.l I). '1 li . int i , d ii [n'lalit , i v .r af tIvIelphIF. p. 
Eng I mn .., 192 Be is . II us. 

P'll~i.,ol _ _i i II ,IT Irri ;it i~ i N Ii v ljIn x I IIs.,,rtiI f l! N ;r l ti,,n. Yh h 

Niil [a hII t. Iall;Id.. 

TheI,. 11, 1i t Tvi' Irlrill i t hl 0 , i:ct -it' aI, and 1,, irlI II!:v Iucls 
'tjvlt'1at s I Xt ,i1 1. a: v ittt -'r- T| c,'IL i.itit I . 1:1 c ccn'ts Iiil iqrn tti, '.
 

v Il t-L. i I.G v.i. I
j. 4. 
 Wi t lit -I Ii CI1 t 10it.1 Iirdt'I" 
(11iti ,lltl-t 0m1.u il llmnrIlt I t , k'ldit -ir V.ll il itl.n ril t ( I i.11 .t I1i 

nriluIlit .,! t'd ftiIt (i t , !, (:t1ir t I i i i 

oIf . r,i i , i t IrI'dit, m rusI I v;. I 


i I v;IlI t i . tai t tilo ;I 
I . -Id %,[ a ]it.iI ., I i ed ;ill,,tw t fill v
I€v '! N IIf l>. I r If ,littoll . d lI t >I hoth
tlI"t! d I-- I ,: i l t''i ; i : C 1 t I1lill 11 

vu ii rt.s ind I:. maxi hti t pri ,+:-tio l, , ru::,+I.. I li in ' cii- 111 1'. I I I I'.I i .
 
At I. t la -ii I ' :ir- t 1rc1it )t -! I %it .1 !
r i i c I h;!t I r II 

onoInit I -nI t III .. 


iui. V ik ,i -it 

, IvIiV i..ixtv,!I." it t I I ct'' It I r 
aiI e t o:, rt'Ir r' x it ;till , ii ,i . AppI i,it i ,: io[i I me N is I P. 

fc-rt t li (mr Inthi Iit v (I t t, t ,) I-t -1,. -'tI I
N ta i',i i ,Ir II. r I 
1-illi Iv. F;t Iit Iit i:,i, it . it 't r r i iro, it;, - a 1t'.I ,Itd 
.pl-CicinV, at inf III iir i i i luvail n ittItt1t1 , iIit .,IIi tip,t V. ilii .nn 
i ii1 -1lui . ' t i:tcV1 trn C [I . tr;iI aion It i t I (1u o 
co p¢t t i t'li ' tmII gPteI I ;,,I ii ,l t' f r i t ti ;-it t i, i ;; d .:d i IIuIt, l pt. 1(.-11 e l t11.1t v1-Iil,.iI te |n ( P. i I :lit',c oll\, f 1t'1 rv t.iiti1 1hifp- , 

I , , , I nI! r ) I. ii I t tit , .it.t1 it i g I vl li 
wit t i so | i-gr / I,, ti.,t, t - i r 

S heir I in. i s;r iitu;, tf in......... tit ii , i t,na-,nt
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:58'51 I.S F., I.: I' TERC ,., A.M. 1985. An,oi .is economtitrico de 
I;Iproduci: I,] v coniri ,
iI !I,I r fi'l eni Co loill: b it; proyeccc I ones hac II tl 

al ..()(((0 . i'ttt i'h ia vsItii of ficia prilttitition and cnsumtption It,
O't,. il,it; I tf it:. i(I t t eit'1 ?000 ) . Tet;I s "iFcotomt ,raI Cal I

( r!III ;IrhfIo Io:J.h if €: F t.I idr if'1 11 i lno ll~?;du, Or'c dente . 14 1p. Span,. 

lit i p;i . , 7t it .!t,. I I t t ft-o 

.l... t, I t ; ti l I1 Ittg-. onl) I.t IIIiIIIti It.e l 0I S 1)r1-11L,I I tC01 

ll it itt hitttc'uli.;urpiti tillit .J1 1 
i t t it 'i1 Iit t , i ( J 1 i an product lhu andih ( 1, 1! r!Zo( , , 11andthu' 1,i-,!, i I iIlJ'.rct of-" a te'chnological] 

t iu, l t I I l t I ) e ihil't i ei o ( I l lrt Ito1'!1i 'lnfl Will d++i l.'nn+, ) itl at ves fortcc oori c I c tI Icit. 'Ilc ]li! to rical production
 
I-Ilatvift ;111'>:' ' i 


' I( (
I , , ! li,1 C tIV ! 't' t.* !QF - Ip rit,d detpe~ndlingv on :1 
I II rum;tt=;il! I l : (Il) inoaI;t ' Il I ,o rt loll p.i!t tII atlld (1)) ill( rease~t_ Ili1,'1cduc I.Iol/ Ic I ]< ;ls a; I1 . 1ht 0 1 th, I, , ioh I c'hH;ll'. oll:tlIp llol I s;11i,] . 

) itri ttcct I - t e lln; iii ti (itI ttI I lit'I t I 't,, I Ia it,II f I' tI and 
IItII.HI il i,,.t h1 telI( itI Z I. I l,, itll,,n,,( : I t I,co e I;I:;t 1ititN o f dellailld . 
Pr~odlfct I(I /, (IInSUIIm l i IbI ; I -' alIl+ddetI i ( i: :,,/, 1t! I, ;Itr( e ;tII)I svl d for 
IthL !Atlgg('! I' Itlt 1(ttlt l 11 ;. iP ,I - 11( 1ude I , h ill b(';IIt : t 1,;it 1o'fc pr oduc:t in+ 


;Irehay, I-I't) d Ir(.,tt yi. r- ItCd I ,l+ , ],1 itited tind{nt I I y iIId [Iir rc,lses : I f 
+ I
beanII prlut ionl c-ili JI ; :' h, t ~ l 'l , tIt til I hIm. I'tif111 ry Welll ( I a (Le
 

1+:l !vIJIc ek (-II:i I 1 ,t:1 11
ow.il I It I it S i)011 {Il ru ,] ll t:H::pt I or'ld]cri}Ved ! !I-ofIl ow10, 
rit I[Itl 0!"1,tfl.; t h (Kt'll I od. I f I',tn 1, ,Iuc 

+ 
t i ;lI{;]Is r elt;tnab. Ishe.d 

that in++,, .v ]d I rc"I~i .1i,;alua ;c!; I !It~l I) f t o'('lil I Og I :tnI chainge_ I I t I s; 
ipo!,I.IItitu'I Itt CIItI-. i ti.;1( 11lnl tat i.I %W itt'hI Il I(Ivi e! tlt,th' -iw,IB vl Il
It] illlvol.,t I I - ,ufIvl II !ptIftit',g plIa.io;ind export In 
o b It,(t iV -:i. {A., (,.:Atrniv't)-I l"'Ci'I 

.',+,fI0 I"N/UilATII.A (C)IIAA IlVI IVF 
 R1 IIA CH! SIII. I'TM);RAM. U.S.A. 191 14. 
Agronomh~lic ...'lI (Iol f i it I ;ind ),,ui. It' if S 1)11C[t; of 1)_e;a y Ie(l1d a nd 
,.]ipt at iln I . ...... I OWB, AIfnlnliI Rt-io I t . 'Iech]l, ('I Summit IrN,I. Ia . Fast 
I ansing,, !! cITg.u v l ,p3.98-110.i+ 1t'ttn 11'1)"1. 

111i!l, i l, lII l I , I':01(1 : vut 11 ; , IItI o 1t " I;,I D ,vv , I)TIIIt a It t'sea rch . Soc I(,-I
 

I'lle ilc!!llt! i, I l 1t ,1't ivit i-,, ill ]< , I ;'1,'+ronlowfc,(' s ociolhogic'al, and 
g,,114't Itc a.l pvc I It, 1 . tr ,, tI d ;lint -Lipl talt Ion Iif c ad l a.tlliit 1)re sellit ed . 
C.-l , ~lil sp t tl t,, ,iIt d I,;(.itIed I [llt-iflyl L11i! !;t I ,li~ I lhl-, , e I- ttnJ!V ef fol't IS 

.III- 1, il i li, to- -l;ipl a pit " leci .,[li st uar . ThteTII(I'torn (-I It I . 
T 'idt , IT1 n I \' SI ill(t Ia IIt'. , I l t n if Itiit Iig fI- esearch Is 
,[ ;,I i< l"ll r)ii ILI ;lI ,illI"t ,']cl I oII I I-d'. 

,ivenl. ;1 ,itll i f t[Iol ill tilt-Pim ~pa) area'la1retl}}~- i ,,+h {ioldl,,t;( pot ; 4atld{('>:)lcte( :'ilt t -term resea~rch 
'),,I1,
out I c I-;,,< rri ;'-,d. 1),,.t;lc1];Ili!.l{Ir- 8 altI, IIn(- tde,d . I(CIATr] 

0801,
 
:'+,1!O7~F,;t<W~ ''' ¢ I'1 1 1 1
Iq'r I PP;I ARCH I I1%l V'l I f~'lll 06RhAM. ('.S.A. 1 9F/.4 
++il!'olt~ l i I iI t, a1){'I;1111! f'i',, ct aispt( t ' of livan11 Vie]l and 

,idhaptatliom ll [I I.'. Anvmi l tR,-pcit I I 'iechnt(cal suimmary. Faist 
I ,"tIclll~i, 7 it+ 2 ; lt I.v. Il .!;I+ I I11-12;, . 1:ng]. 

PJjl!+t
,_!u .',I_],; i .; iw l Icul tutal I Itro Iu(,I I .. Tranli I ii i o te+chlnology . 
t)-p+im- I i"(!,_,7a I 1,1, . I; lIi I'r.hlI ;i,I)t'1t i-I 
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ThL results of projtect act ivit is it N8, on agrenomic , sociological , and 
genet It, aspi-t ts tit hIetn yid and itidaptat ion in (tuatemalt are presented.
Gttlae'l aspectl.!,I the project art discuisstd. The main steps that were 
tatken to intelti- 'I. ti;o igrotollc i, variables inlovcs1 o-oc.c, and genetic 

,
tie lIe.l 'I l)"', 1ti lila Ia V111411'-7U0.I A Ii te rtUre revI ew 1itnd caLted th;ai the 
phot opelod Y ell , ypt.tITI p.Y fllot I it Iract I ol i shtoll t o colt tol I maturit y , 
aaipi~t tI (;l11, il ' .'I t iiI!-o ( most gill Ilvalls, Ii llt' t Ion it 1 ( crops. T lini 
object ii. Ind u pl S ;oll id sZhort-tern: iiCh OiLtCioitemeSuir 'Vild e;.et 
;ulln111 1;:: ed. '!d I,I h p!l;j l il ] 1 , itire In lIuded . I CI ATI 

i18OH 
'(ilif 8l lIAN//i Ii,'IVA I'I Ai /RA!I V!I, SEARt i iR A.'.I V;Ii'iiRTS.A. I98/. 

htII: l i I ir ni il ie lll Ii'tli l t n ii1 iolrdlira'; t iroll'Il lreed lIn for multiple 
d Ie;e r! ; i ,litt' . In 1118 .A iin.i a I Report . I , l'e.lto lti 
t,Il I i; tIlV. I :a I;liifll;n 

, i'!i higanll StI 1t I'ntlver ! ; y. pp.1 1-1 14 . ]nigl . 

\_iiiiirist . ti Ipla! Adiapt at ion. Irrlg-t oii ArIt Iisp . ion. titura 
p I " ct I fl' .11- !l. - t lif lIII" I ,I . Ifori r a;!:. P lI: o R ico,. 

liiv Iec ii I z I ill II, I ; t ]i I itI,. ill )8, to Ir:proveilt le il pril uct Ion ll In
Food~] I ;I!, .11dli tIt, "c N~I,, l~l Cllei ,l I,Ii- dhipl I tl rlll ti ple dhilaeil c resl itance, 

ir 	 t-r, i t'lilt-i. 1 i I a t ; 	 ,! Itihit ) , ,t;' de si ;li ed . A(ilvanced
I]Iit I, I; ]lulve 'v , , I ItI I! k,1I apl! ]!l,( ">ht ll I,;o-l L~I tI : res;i stalnce mildetr local 

l II, Ptll 'I td.v, I llcIq I1 ltit I tc''lldi- I ' ;l)li! b ; lipwe refilled.eHilt. 	 11"t. 0' ") , I t ril't ion1 tO IT:.,iii 1;Jn1 leqi~tlitit, mok uiv;l dulringll tilt, growing 
l I~ IT,() d t , i t't I 111 1 1'1 !; ;c I I I I n g. 'l;I; i" " 1 11,!, 4. ic l C 'Ossl 1,loel iltn ; g 

Ip Il-l' t I it, 1 appi~i tI, it' v I ;ill lIw-c.!,t opt llon for bean breeding>p Ii,g'I avoi Ill t 1, o trI op I , I?'. ,',t . , ;.Iii :,; I or 1 (is IG ie'i nI ltded . Tra IntInf 
b elivt-> ,lind ouIt pil t. I'ld e xll' t d t -1 resea rc'h coe l;,,I 	 hot 1.1i1i otil ;itre 

,tliii r I z 'd. I CI A'I' 

2il600l 1 F FAN/ COWI'i ri11 I , 1 :AVI N Stl.AINCHI !;Vt'ORt'l tIO(;T %M. U. S. A. 1984. 
1984 AnoiIl Rtel.. . I .I l'~ hi <aI St] Iti Y Fii t t l.;I; np,, Milt h itall tit e 

!'ltIver!hII v . ',,l) . l ' . 

Ilh~iseo.,_lus>_ v u _D.Ity_!, A)'rtcu i it II i ) oj- Dle. l t: %,kr 1 t1inen-t I AI S t PILa I c cII. antI 
,(T,--ll.. Fl o ' lll,. !ilI { + t'ilie !' 'llolm i I . !.7oc"oecone '~t llc a pects. 

IH t ! ,' l. . ' i Il: .1 i -	 t I , I it . it Itti, tO'julii l. E( Mlidlr . li Research 

Ili mi I it-,l . Ipi-i , I, it I il ill!l . I i li(ll I i i/isr t rt, t hir'!li1 I Ii; l.UlC~li 5I:T.III I. Ti I d l l l it i! t oi 'll,'jil ii; ;l l C tII.iIil ill ll 198sar4 
' po VIi~o>l,I,1.1: if l: o-i , .l h.ltml. , 	 Ik[, it a l e ,1] n Irent ione~d. I{ elr h 

1,r "' , , t! a r ." t I I 111,'i< l 'II l]t I I ) vlli't-t ' tild pll llit breed ing, entorilology , 

A t vciltii- I I ,lli lt i isi llit hclrmtirpathleo i I-ill l, -i-it jil i or anid colliiisi i littl lind tli i eoultril fncdurtintor:. paperl The[.],I i , I Ie r i llI I v I tI Jill! ' -I ItoI I H ,I 1'] ';Ia i~%i :,ir' Jvt - !; Inl Bot swana41, 
IEraili], ( il O 1. ll ,litl R 'l ' i , } ldl, Ctjli,leIma1 l lorndur-aE, K.enlya,+ 
Mailawi. ,X xf{(,. i~lli:] ldli oUl- 1'l;I ';iIltII. Th111 1111-jeCtLve! strututlre, ,
aned mh(]',lin !lImait,1 	 inl l I I . i lt'h ,iid f i .: Ii I- mrt ;!ted. Individual papers, 

1(01 ieror! -l 1 he Ol O 7a ' ill t Oi iI I,t I llrdv I Ic IIot'1 il , Iti tVeI 0 . l3t 
O t i. s.0l i/l , il ,1 IIl-711tf h i out, Ill ilh0,'a !i( lV. tsI loAprop1H) 

244 3:' (COt'lVI I Z . (q : 'IC, , ; ,lt j odl, tI (I d. . f re I' in l st ivo . ( Bus It 
beanl plroduct i, €o. t:). I , i :l . :;ob iv , Il cui It i %o IeI. l' ejo0 tji llnd , 1 a 
me t ...i oyI f p I v tlc I 1( I,lnd > Pim|lt ( Io. , mpIrp lo, FcualidOre , ]1U,. C7on fe "eln
. ]iis. il It I) , it i tu t , .*,~,I, I de I ",',-i,!;! t g;i c I (I n e Ag r op1)e cui rI-ias Pro,
I aial~ 'll~ l llo! i.: di: I ;I I.:it,l( Irql F:.vpe r 1 In t tf al Sa t a' CaIt al I i i lI!I- I 
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pp. -109. Span. flepto. de Ptlanflcaci6n, Inst. Nacional ie Investiga
clones Agropecuarias, Apartado 2600, Quito, Ecuador] 

Phaseolus vulgarls. Costs. Ecuador. 

Short tarmer-oriented guideliners on ibean production costs are given. Bust, 
bean pi oduction costs Ilin imapiro, Ecuador, up to July 1984, using tie 
technology recotmended by lnst ituto Nac ona I I I(lvest igac Iovs 
Agropecoarias , are give:n; a s;ample format if product ion costs to be filled 
out by farmers is included. [CIAT] 

0811 
23210 COVARRIIAS Z., C. 1981. Anti] Isis econnico del rubro porot o. 

(Econr,mic analysi, of bean product ion). In i(:rso Nacitona (I Frejole;, 
Io. , ra I I , 1'83. TrabajosIpresentados. Sant I ago, Organ l;!aci6n de 
las Naclone. Unidas pain la Agricul tura v ]Ia Al Inent iwli n. pp. 129-I il. 
Span. 

Ilaseolus vulgaris. Prodluctilo. iontomics. Marke!t fog. Costs. tnone. Trad . 
clhiI . 

T'e hasic concept o proI It.lIi Nty of an igrItcuI taral Vot erpr Ise. is 

diS('iissed , and th -1c iot1o1 of prodttctI oil ciost,; anld Inicomes from teans
 
are given . An exalip Ie of a beano crop prof i tabiti ty ann Ivs I Is at so given.
 

081" 
2 6l 2 (1OEPEIRIT, C.'. ; IONS, A. I.; SI'TII, V.E. 1976. Sltuacno do feijao no 

Rio (;rande do Sil. (Btviean situationin1 Rio Croide do Sti I . In Reuntilat 
'rCcricaAnt; ] 1o tel ao, 3a., Potto Alegre-RS, firin.il, I'ut,. Ata . lorti 
Alegr,, Brasil, d pp. 128-1.0. Port.,!ist ttutotie 'esquiis Agrtnomicas. 
T11ns. 

PhIlseolo viI]parts. Siicloscionli;? u.liect.ii lt ivatt i. ;;toroge. Tlrole.
 
Ira? I.
 

Iti 1) 7 i si1 vov w't' con';docutted in 7 mi ( r toregIls RI o CriltG do t Sit] 
i-ozi Ii, to 'haliiit't.Ii ez the s i tla t iolo f bealls inl theI req iln. h'oc Ioecicnlloritc 

ilipei t s c I t itra1 1Fita t i c's , v vI ds, s t o rage , andlit, i t Ii were cive t'ed .t;t n 
It '.as foltd t hiat to revet t Io, d mId , U' nS r tlil i a ;ideiiiita I c irodict ion 
Iitf rosts i v It k offt (]Ic ili te technicit as s vt;t'trt t te (on hosed I;,, laol 
ctCdtt I, se locted sued, ;ill ;tItdllf tSot; , alld Ii't II I 7tV1 ;) inlld 11trl ,t'e Iti, ( a 
r in. ;table price, and storgt e antdf ol dIt iollFog ticillt . ;Jp1it,!,) hilta are vt 1 
in tahl, foivr . ICIAtI 

W 1083 .2149 ISVA C., S .I. Act ualtI (,inde , fIutIwv d, II, ro to -:,c(I (-in Ia 
Rej(il,I Ic;a Ar,'ttit (Up'I;ut v':t itltti vat i r !,t na).ijt. n, dr. ttA' A ptti t 
Ies i s It .Api . Argtnt itna , Ilver a t de liIt tif,, Al t s. .' l1 ;1 . 

1IIls. 

Pl sc olIi t loo .: ('ti11;ivvuIga rIys. ]t-I-, v [Pltll )".;ictio 11. Iandi tpr'epar'it 
Sap;Illy. lId"'ase" arodiatho)!Vo . [q t VItVlt,. . 1111111101! I! 'V t!;.Fl rti(, 


Di;;cts c it . oIiI,,t ot t i (hnI tijud I i , a ,Con I v i t uH I;momii. it LtiscoI tot-it 
coot rol . Wh_ t :'.1 initii e ti'to iirtim. 1 d . .:;; rl. Int . V is, . Arp'it Ina.eth, 

A iev i w oit 1'nel ult iv;itt t ,n t t A tot |ii;; 1!ti t t; -It i Is tt it iti]llittv fo r tma 

on I' ol I owIn11 I I s tlI()If tI ;~t!, ' , i ojpt1ng v oi , , lid 1,rodu tl , so 1 11 paI4[l, 

t I (,if aIia ro tit t Ioris, vatll' If prollrj .,J c;~l( quav1( if w fg I iIle,s v d1 p l I I% ( 
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treatment , planting( date , density, and systes, cuIltura I praIctices, weedfi
and their cont rol , pesti; (Empoasca k raemerf and Rem Is Ia sp. ) aind i seases
(bean chlorot ic mott le virits, ihlizoctonla micrOiclerotiai, and Ascoclivta 
sp. ) , harvest Iip, and ytelds, and commercial [zation (foreign markets).
Specific irria IItin Is g liven oil bean production aspects based on a 
personal cOmMIir [iation With lan agroIitlml!;f . An IniIex to the reviewed
I Iteratiure and photocopies of the re;p. art iles: ar, provided. [CIAT] 

25317 FI.IVA R. , 0. F. 198? . Deniand real v pot ('iiiIl de sem I Ia tie frfjoles
(PhaseoluIs vul aris L.) en (uatemala. (Actual and potential demand of 
eans in GIatema a). I PInthIi [nat, A. .; Poev ', F. , comp. Reunil(n

Regional Ile Semi II as, la. , en I a Reuii I Cm Anita I de I Programa Coopera t I vo
Centroameriean para ul Meloramlvinto de Cult[via Alimenticions, 28a., San
Josi-, Costa ilca, 19 87. 'rrahajos pr;sentadii;. Call, Colombia, Centre
InteroIaclona I dvi Arlcil trra Tropical. pp. I Y- 1 .0 Span. Sum.,. Span., 3 
Ret s. 

IliaseolIts '.'lgiar .s, Produc t ion. C'oi i imp t ,,ii . (,iuiimala. 

Tlhe current and poteitial demliand (if I, for:, ceds iii Giuatel Ia is inil.cei
the period 1080-85, wi It emphasiaf '! prii Jtt l S for 1982. Among the 
strategtes riecomnmenileid to In crea;v h'ba seed demanld are tht promotioni of
iean producti on fit giii ,,oils thrlih estellsloll agents, lromotion of the 
advantages of plntlng imptovid seids by flit, beani program of it, I ristittitode Clenc[a y renologia Agrfcolas and seed eiterprises, production ei seed 
beals at the sime t [me a; lIealls; fot olisiimpt ion, and Ia llteilani (if the 
prices of 1,(th at similar levels. ICIATI 

5736 1.B1IINAT I , V.F.; ANIiRAIPF, I.C. Di:; i;URIIAIl(i, P.M. )A S. 1979. 
l'roduicao dos prlncipals allmento du, ortgem vipetal: iei.jao. (Production
if the mal if Ioods ot vegvt alI or I gfi: eian,) . In . Algiis

aspectos ila producao te a I mentus no Est adoi do Pai. leIem -lA, irasi , 
Fan uldade de, C n clas Agrairia o I'a rd. Serv Ico de IocnmentacaO e 
lnfoiurmaCao. Infome Ttcnico no. I. pp.!1-I,97-76 . Port. 

Phaseolus vuilga[L.;. Production. Cultivatil. Cultivation systems. Trade. 
iraz I I. 

The main foodstIitt.; oI the sta tv of lar! (li.,: Ill amonp them heans, are 
lresented. 'roidiict fil diata for the 1970-7, pe loti, Impirtance of tilt cropIii tlie state, croppifng sy;tems, anii commerc ia lit ion i undicated. ICIAT] 

08 16 
2i649 PACII (, I1D. 1984. lean technolo v for small lIarmors: biological

economic and poIl icy ssui.s. Agriciltnral Admin!;tration 15(2): 71-86. 
lngl., Stm. lPi., EId'f;., Illhis. C lAT. Apattado Adreo 6713, Call, 
CoIImbit I 

l'laseouI 'Iil Iii. a;. 'I 'r1;fvr of tivcIiiilo ' , laint archiitectire. SoclIo
eC0titnli- ilh!;pe ts . livelopinent . Co ombia. 

'Flit, feasibi I it ,Ii developiip new hiean techirology for small farmers lit1at fi1 America i!; ai;ses,;ed. Adaptation to assocliated cropping system,. plant
alchit ctille , aindl adilt at lon to at re -ai ati low I npiit na are discussed a;

reniv, if! biasin tichn Ipv toiards small faimers. The economic Impact of
 

tlew technoloig, )if!;ed tou,uril small trmets who art, competing with large 

1,(, 



farmers Is analyzed and the costs of developing small farm technology are 
noted. Some policy influences conditioning the decision whether to bias 
tLechnology toward!; small farmers are considered. [AS] 

0817 
256'13 SCHMII)T, G. 1979. 4atze and beans in Kenya: tileinteraction and 

.- ffic t iveness Of tile Informal and formal marketrig systems. Nalrobi, 
Kenya, Iclit I tute for Development Studie!;. I'niversity of NaIrobi. Occa
:1na I Papers no.31 . 160p. Fngl . , Sum. EngI . 44 He fs., II lus. 

IznpoIusvtIlgar s . Market ing. Zea mars . Product ion. (:tosumpt ion. Prices . 
(Iin'. . 

rjoning the maize'tlt tn( ol Kenyan dom stIc and beans marketing system Is 
,oiilvied with s;pecial regard to the interaction of the formal (controlled)
antI II10 r[t (Uncontrolled) sultvstenms. Initiallv the determinant, : of tie 
arlitinjg !--;tem's piterformance- framework Lo- maize and beans marketing 

icil.at ionS;, t rilctur, aint!conduct (of the marl-et Ing systems are dlescrihed 
and . ed. hiik Isa fol lowed bv an evaluat ion of tile performance guided 
hv till oh ires the tot ated(I lJvIt ot controls: ne,eIti 1)roducers and 

l-iir-. r I.n !,itinirma %t tilt, ana lysfi: suggests that the oh jectives of thu 
tilt riki allt (olt bulltl ,ichleved ,'lt Ill fact, that tLhe ple;a t system e1 
litrotl. ctotribottef, I mziIltt, ri tltkt'ting cl enci :;. [AS (e.tract)] 

Et I N 7 1 N ):'IAN IA ) 1:S I -V I1:2'I BRAS1I,.4 1 i :;VI C D EN V() 0 DA AMAZON'IA. 1983. 
AVal iato ttia safra de feljlao. (I'valuation of the iteali harvest). In 

. Aval]al;ao da sAfra IC'l /1987 arto , mllo, fvllao, rialldtoca ; 
re717p,ITtrte. BvIleni-PA, Brai;II , I piepArtamento de Set tires Produt Ivos. 
lip. P•oI t . I I I us . 

t!;v_ IrI I F Mat ketIng.I , P1todtct Iion. (uitivars. Fconomics. |Irices. 

Ali ,vtra I I detscrli' t Ion of bean product ititi !,vstt-mf; (I ,V. , _'t11i and 
!;, IIs;) ;,tilin ana Iylsi s (f the I O 1-82 he-rni crops Ini northtern iBrazi I are 

It(tI. 1t lti 
proit ong i,it.icbpalI ties. labor atnd ert II Izer use, anI( credit performance 
werv a lvtrI t it both harvet;ts in the stat en of Rlld'ntA, Acre, lA rg, 
Ai-.aottla;s,. Arapa , atitd IRtra ima. Perf;pect ives lot tie 1982-8i crop in each of 
Iliese ;tatl. are analy%v d. [CIAF] 

tI,-: t At t-; itet , prothlct ion Increase, product bIo problems, 

O)19
 
/4/,417 SI'El:PINTENDENCIA PO l)FS IIVOI.VIE TO DA AMAZONIA. BRAS]I.. 19R2.
 

Aval tacao da safra fie fevliaO. (Evaluat itoinof thetbeA harvest). In 
Ava I ia(ac da sal ra P)80/1981 de arroz , fetjao , mandioca e 

m IIho , cult tIvados tlta regiao norte. heletm-PA, lra s I, Ilepartamento de 
Stotres Irodut ivos. pp.25-55. Port., IIInIs. 

Pli; Is vuliiirs. Productitn. Marketing. Cult lvars. Economics. Prices. 

Atn ly ra I I t crtilt ion of bea prtioducrtion systvms ( .e. , Vigna and 
.thaseolus) and anaysan Ivs I of th- I 1979- 8 0 and I980-81 beatn crops in 
nor t t'ri Bra; II are ) resnentrod. Area planted , product Ion Increase, 
ltt.h..t tti tilt loin~s, ptrodclt ing mu IcIpaI ItItvs , labor antI fertilizer use, 
and credit li-ri ormatnce were analyzted for both harvests itt the states of 

147 



Rond6nla, Acre, Par<,, Amazonas , Anapii, aJnd Roraima. Perspectives for the 
1981-82 crop tit each of thct., states are analyzud. (CIATJ 

See also 0490 (41 101'05 057/ 05,17 ()599 0(01, 0606 
)03 07Q2 07 3 07')7 

100 (;RAIN ;I,PA:F 
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2.'60H AI.TMAYIV , M.B.; 1 VI-H :'O lI, F. C.; BRUSA1 1,oI.IN , .1'. ; POI)RICUES, A. 

I'E'li'1 tVit,-!t. 1 ,' 1 v ot do t i Ile umtd.id da I;q-at mt,,r tv mc- na 
Ce ikligVdc ta oI],, it! I . (' !t- tIIl tid colntei'n atdt paclklin ' it 

tIti Pi rsu ed ,)' uni,iii l 'ni P tal I t- ia , tlo . ot do Itrto 

Il te I-!.. i . - ' , , high Insti W,I c :, 7, . I . I r ,it .i:re, t 

P(has I ! .'l.itItI d t I. c I I (,I!t!I . iittiPt,. .t it-"I Iimin;wltt l. 
ra_7 1__ -_ ---. 

'it t t. t ! , , . ;t. itterlslI eti t it ckI I i I I . itl in, 
i 4'), u:,. , I +l ( t I ,'. it i (tic . i e -t i t .1! ti Ii t I , , ' 1 I , ,S ,itld
 

ctttolt r-Iii'(-i u1. I ,'t' 1 11 7f tAr I Pot IiA,1
c , I, t t t with+ i lit -ig iI, ithc t d s 1 o t 7,t 1)gv rilpt 11. tr ,p 1 gp I, b(t.'-; I i MC,t Itil id eIlI ,I I I ' ;il ! " :t Ii,) 1,)l ++;l ,I(t I. w I .it out 2 /, 'it t, 
 1'r ;1t 111(it '
 
,l( I(IT! !'P we ( I, (( t I t i ;Ir i . lI+'V,1115 . IVt'l E t ol ( I'' mw.j ,,!t red In ' tI, I. ;Il t e i s t t(- r ' 

wert ' f ctill'Ik ll t i PI il.1l Vt I cut tdtio d] !t . w ll+t!- ti t t L..d t t rp1 ) Th
 
b ! t iotrag lr dit I tI t[it i.t (T It
Ic Iii . Ie 1i,.ritd Iit ld hit ,] t .ilu bag" t 
Ii- I I i( Tt lit I,l g+pl lip i li, i r stultI;,
 
puts I I I 0v c !' i, itl ' tt ic: e
 

. f ig ! -t mt ';I v t ,irl itI ' 

'r r:na iI tl itI o u'r(-; tur r', l ( tu i I)( ''vt lt Ilb itlla . .I in I'tIh 11 d, t+ III-( I ' i II I (t ;+I hi !C+I ,( 'S T(i I : t " I i!+ i, itP II t i l l pet' 1 11 % 

In c' t'll l',ItIli ' 1t . ..I!- Ilti o sit tioili i;ir 'k!; 
;at both or It' r A i i 'i it ilIII a ,Iilrp ll"we 

1, til lrt If litI! cotton 
Iit i itt ,l .V ul tilv I

dalte W.hen p +t
dvd 1)t,h 1.)'1v Pil. [ IA.
 

I-Ior I' " I. .I i it, i l l2607 r Stt r. t ,t Illr .!Fi i s!. RuIitti onsh ; 'rtr eenl 
,,  thii'hard- t o-to ll ottl wIi jrl tt, -Id t ' atr oll,1t, ld utli ilt l abso pt 

put ture IittI-t',t i(t m ali'iI , i t. , ,. IrliltI vertIert .](,it r i 
1 8 .

Sc Iit rt:4)' : I t i 1 'ha g I. Sum. Ittl ji 1 lll7 Pift., I t. li sft. 
.SuptrIoiil If tv ItIt- Itt ll , t phic t/Iduo No . IFW , !+ ll t Iaro , P.pt, I icagI lit 

Fe metlt ca I
8, 


1/l. seolus vul I.11 Secd Iha 1.1ctV . ' oOP 1l. 11i letIl content . Timing.
vlooe. . lPoninfront ic.t'tvr c'Olt(-o~t Putputhl 

Tile-. Ife I.t .I1 I I I I temp .-hlig humidi tyV tnr.'g t oln Cooking qt"] Ity and 
phy'sicoche al~lpl-opci t le,; of drv, natulre red kidlntv heansIl+ w'alie+val]uated] 
over it st-il,e period . 10 m+to. 1hIt( i tt t o f solft(-ing o f beawll dllr ng 
cooking and tlile ratt.v of (I !1so Iu t I(i o I pet t Ili durfinp rooking I oI Iowed 

.
appa'rtilntIst-ord( r 1,linut 1, p,. and thteil ;ipparvnt raite constaints; cerrelatted 
highly/ With va, 1h other'. "Ilwt iippa;rent(.Toftinilg rate, c .t'anttll , decreased 
wIthI hIic re(, I I I P t I Inc. I I stor.ig,'. IThe Io:;-;o: cu'okabiI it. fr. mature beain 
seeds; stored tincil( 1 1high tOMP .-iIgh hum Id 4tvI,cond iti (nt probab I % revu 1ts 

dv(cl-(,;v( phi;,t td 
monova I ,int:( Iva Ient t'tt Iolls I it tilt,. 

from a Iit i c Ilt(, iV ll ;II t ~rittI ons I i t heli rn tIto of 
tIs"sue . I,'AS
 

Se.t. it I so 08:' 7 

Ils 



LOI Stored Grain Pests 
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24689 DAVIES, 1.C. I QY. 
 A note on the control of Ibean pests in ('panda. 

Fast African AgricuIltura Ilourna 124(1):174-178. Engl., 5 Rtif,. 

Plnisie lus vILr;rl;. A\cant hinct ii- ;ohrt.iti . C.0hi,_ei i uchu. Stored grain
pt,!.rs, lnqect '',11til .l, I il<; 

The 1)i ,' I itl c~c -I tit. !,I 1: -1i t, l-iiii ,t I st , AcarIt hosc Ievil 
oii tict'i IL .I I' soelI tI l l! ; pp. iL !'g Ilk,;! ,i1 ' hi lt I'. describe . A 
'-ti 1 n1 it., ti 'et'it ro 1 A. '.'t ill i22 ,l . . j.irra B.C.H. dust 

.ppliii ' l'illli' s,.k '' " thit I I tops , ! bii. tt'v i n . IavI lyiniii- t -! thati th,, tt v. ;it .i ,ir,,v thl,. 1 .11t oI 'L,,, 1 , ... (11i t o (. m:o. ) 

III lntl ti t.; ! ''Ailnn , . 11 tit t ir i t r.'iijIt I ( Iw i 'ti-'II case In 
t i' it. eL . In trIa l, 1 and , iii l;'e;i ' I''. . i'btuecti sI II llntr iltud1bl l wii!l H . 1, 1|i ( II i 1t" ' "I) f, I . k, f I;i ' t' p I ,om~par ed t 11hr I v i.. I 

'II,(I ""w"rj. " I I t ,r tI'( t I '.itt t ; 1, . I['ll( i %. i; t . I1oi;,; I f.t weenl ho red an'd 

lin oy ;I,; ';I 1 1r . 1 , ' htid w I . 11 1 ;! 1 '1 1 IIlk ' be stoi'l,( for
 
ri;(re thanti p'C. 0IMt ,ll Ih tIl-iit' . 1( 1A1
 

.5i, S PI VN; INA ,'A:;,! . S.; It i Nli .'2. A . ',A l'P , J..; CAI!iDl C. 1983. 
lilt'I "-, de vet' I IrIi . i ' ti ie Ii o i i qqItLe Is ttrrlil lt 
gorg(ji' upi-.il iii ii i, I' A , ir s'i'liii(ihtectuis (Say). (;ources of
rv!. I,, illc, ;, t -I ,b t II ( ciliet ; li, tevr Ia Is . to ! 11. v -(T .i t t ;I in 

v.v I ii I ' l,b vI . 2i I Il 'Lvi ''1 i ,L:l I(- IS . S) . Stll;. Span .,i 
Fill- ., I ,I. . : 1 1 A-. A , t ad(, At ri, 7 , C IiI , Co o l i Ia] 

'hil ' v-. 1 , I 1 ... it,, _ I, _id,' , 01,L., t . (w' rrj' ;I smi . Res it anVce. 
I I . r'- riI ' 1-"SiI I' l i,i 'I,tI;. i a . 

(Ovvr 'lti i, l l i :d(, I, an I, cT;(i , ,!, i ,.i'I' t i'I d for thil iesi ;tillce to
 
ltlih . fdli u_, t_, 'i ; f,'. wi. Iiv I't i t l'1.,."wed.'i i nt rt:uedfate


1 0!i,t1- . 1' Wt"Il ',I "Il11 1he IIt!p!Mll ' I.V t't ibL v I val e f A . ot t tus 
I 4 L '' lI I it ii ILL "1 tt-!; I ! lt't t ient' ii IduLi ' d i,I i ri du c ivi typr IticI c/iiaci of 

!,- 1t , tI , t 1(4 .. II t V( IlkIliI (' 'E1 I(L-Cfillice tests, a i lIlt
'. ,s ! V(1(i~'1, .l) kindl Ia r v. I, ., ' d-peni-t Iit!tion li ¢tt I '.tce("t.i e tLsted; 

.i t0 iv . 't iv' e'''ri' 1 ii! piti I1(,d it ii'l"tc ilt t viii. vs. I bI. i ,eggs/pod 
t411ii'tle i L e tilb]( W'l; i ' ]'IViuVed, tile netit JL'4' it (' '. ,l . a i' -Lui'' ii li 

ltji111LL I 1f,1t ' 'atili l t.it,11 % IOW.Iir,' li ci lesIstl tt '';ir. thau II tile 
il4'i pt iil 'li ' 'l'i Vtuo-(V rau.L. "1(' chil l tvrilsti( ') I the seed c(al, had 

I ,i v''ii 'l "i ," t'i' ills, I , , I.' (vo ' U11t tie i alnI 'L ntance factor In wild 
w; I1Sc( Vll ! the cit N.I 'ihnw; . [AS 

,5!00 ',"fE, ImI.;TIRIA IPT 1iN ANI) iROCES.SIN; 

25140 AIAU , II. IA ; SIVA, L.i. uS; ,;I\A. .1. IDE S.F.; SEI)IYAIA, C.S. 
Iliii I iici' l 1;!L ' c;l'(gi datilil t.' tiltu iJ gerninacan e ino vigor de 

serriente., ii' fv I I '. (Ii fluI tic' of pol dirying oi thi germination and 
vigor it bi'.iii ' v'v )d. RevIsta ' rauil- ri de Semen t ta! 6;6(2) :)7-I 10. 
Port . , Stin. lPort ., , hnfl. .,;I. dinH Ih. 15 f , I I II I n %. leieral VIcosa, 

1)evto,. dc I*tl' I crn I. , A,.57O Vfit; ts;i I j 
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Phaseoluus vIrrts. ,er. Diryiing, (;ermi nat to. Sed vigor. Itiarve;tIng.
Timing. Water contenti . 

In Studie, withtI'hr;*,rlus vAIIljLjs cv. Costa Rica, whil l'ds, hlrvestedwhen tire se Mt, ;,n '457., were dried ni;t ralr y o- rttftrtalk t i tot.;rtt ;t i), '50, or f.I(,c T on tr od s u re left tlt the pi;Int ; ;liot wetre)Tiltvesterd ('iini liltir ll 1% 1 .holl tLiih e ,d MC wa ;rtbout I i ]I I ;I stirt e sh114- - WVIV I V. - Vt I 1; 1vd,; WoII gl ,S- ,,d f r qutiaitytIm ed iot.I % aiti t r ,i t( I I ii)i,lii(!It ti' - I2 I n . i t41r1iV. . . l1v - it ,( or 
A0)U dcc lv i ,d ! ,d q talitv, ,pr, tfillIv In seed ; T.ith high i ll f al MC, but
40'C h i I s!,, .idvo 11").I I I I A I t I ? So rrig gerro I , t o 1 . it tloll wio;hi es t liI 1i.to r,]l !v I, d ioll l !,t,r1 (96 .S, ) a1ll t'-st trth' ( i.5 )s 

to hii t ;nirv t .*,: i d i ed ii t
ii nd (r'C ASI 

.0.'. ttiAI'II1 , .1 I .. " hT, I.K. rill, it twlenea tiirunt %,. Nii Itlg. ir tirv fleon 
'tes
it' U~, lir I I Iris . 

r5,,0 vl.lf,[ i s . tI' o,, Ml. t .t i ig. I' I t id t rngdlr . 

It clltred !,I l) iro tri;i ll i ll to( 'ifte u itgrdoill ; dtit ll svd t Wi1.1t empt.,ri soil IIit . iItt! , hvI "'V t,, i T,, ni. Coipallyi.. The cirrvnt vulnerabili ty ofIli I17"1 rc( ill 11. 1 .- t1ltF Irl,,dn Itie io ttil, tinc eal e Ii tie price of' beans 
Io .11l ,il fr.I a'iI wi 'Irl;i I itr;oi ctrises. Il:o l liA . i or ic i I e Ithet-p iove rleollt 1i, rtrriIr I vtvi .ind o t ency t bearnri illfI irodcttion arid houri Ilnt 
irot shiit;- tochtiitrio il order to remrain compjet itilye. ICIA7 

0826 

CAMI'TI: !;,%l'~1;0i, P PI 'T,, ! VA'I loN RE SEAI (RI ASSOC(IATION . EN(I;1,A NI) . 1981). 
cami'prtsnll 'i. lditdIrt rtr ld la t iris for car I rng . C lnrrerstersh Ir, :',. 

I1lie.rir I if V I 2 I" . (';Ili tit (I Ieli . 1ro('ret;itrig. Wit et nt nt . It.v d 
ctit I i1I ( r s 

ntaitill i r .I'i nr;:ir I tri viul i.Fis i ti nt caltlfor ng ii rdI r ;si rrdrtndet
hl;lrd I ig of :  crt I qiI I t t, grardes rot P. virI ga_l, ;i ricerIif Itii Itg tie
d rfIrrt, i ll0 I t I t ,I o v rit r I itr t od inI!, ,tilf tniit, ot rtt ii , trliritnne; tri t, illad I , n;ol I ] e) , Cir rirrir.'! ;tzi-l;rritirry, rrlr]nr,flivir, 
hrg .;aterial 4;! aII errI gIp . vuljL;rIts, ind rrnrtaitiur ti;pir ion. Fi ve
i pt d iI t- - ireI T I t rliTI t trill.t Ihodrt for
, I%, r ..tilt;t. if t i 'ni n i tll ,!it;rtrtiit Iti-thlt I ll hlit err 
 t iirtriti (nitii .ked mrert 'oits;, lifetleire metho d
Iit col Ir mlenrirer ilt ift I. ljLirts, o II IIIv, ir It r1.. I
1 tr ll tor load il
n tcI 

nlt rt uiI: lrit tig. I urn .. itcr - ;rit lithnl Ilg Atn,t r t;l
 

.44 I1 ChVALI.Fir , I. I Wti.. t'isichia, I itLi, I lripli. av i taIllIc iv iinltit I.( ilTVityo tIig, t hirt I T g, c" I lltnTig. s it Iiiv) . Iii IT I a'll ';ots re, e1
ip ;1id 

(rirt lvii i rr,,u I I ;iliiti r lit rtli ngl a 
) 

I f I Apr untit tI l I undot, , Io.,P I mrrr 
1
i1 rio , tI iuf;i ri , 1984. Coll I tlt (i ! . i (ll 0,i lt t!I N rin tit i 0i]i r (t V 

I tvest I plil Ioii ! A rliToIw.ciir I Ois. irgruI ma 
i , 

(I t;I vg I i itsir; it ( I I I;,t tI cil 
J;eritmenitrr iI ;ilt;i (at;I Ill . lip. f -9,H 

' 
. rIT);I Isipan I Pr r rgum(1ithrt )Oss ;

Itn l;I l 'p i tvI li I it Jt r;It;iI1it , rIow MI c I ttIo'I 

Agrjiti iatro , Ap;itido i!&, (nulto, EcrioIt
 

t . ii iIn n1, .;lr ilinesu 

t1li rt iivouI Iv J, t . it Invc!,t i . IIt !iti "g.S ITrit-gr -. trnocvInt. icua (Itor. 
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Simple revtccentottiti gIvilIt bean threshing,d ir e i Iarvvt I ng, cleaning, 
proessoing, and storage. lit-ai Sted should he proccced to e1lininate 
ionut IviIcats and poor qua i ty seed, I tp%,veIthe phIy.,I cal piropert ie and 
*p1) ( , taI Iece , 1)riv I it protot- I I Ionit iinlit t tl;t sce es atd1 pests, create 
tli forit itv, and ail Itat t. Inaarket Ing . I ('IATI 

0828 
.1"8i CRI VII I , i. 1 118 . I ; surge la;Ione deI fagilo borltto e possflblle 

v huounl rlfsult ti. (t ev-Ing, of liorlotto-type beans is possible, 
ad .ith good ruIlt!;), l. Iortatort Agrarli- 40(48):43-44. lta] . , Sum. 
Ital.. I Ri . , I I us. [ I ;t Ituto Sper nltenta. per I t Valor Zzazi one 
1iivt tlot, l , i l 't lodottI Agricot t , M1lan, ltaly 

Pha t....... iU I I lilt iv%tc, I, rice s In,. Italy.
_t 	 u_l I . 

0it cilt i !; tvir . Itonin a ill)no. o t I Ilw si olcts vulparl vat. and ltes of 
I ti,'t't'tct !itcd tvpi , th' ,,-:,t for trieztcg were cv, Ania, Iecna, Giulia, and 

!! c,1. , il th li I n i ... "ilte taste (it rotld tc ovold, light-colored seeds 
(Al;I,l I t ,i Ii , '.';, .7) , i IvI vittedt o t tihit o Ictg , litrk-colIoted seeds 
C:tiliI. il(,. It']c lctbrcdlitg AliIstrcictslj 

N! ,, , YI. . tt SI).P S. :1.; 1ih1iAYQ84. . It'I8 i IrItLii ;in t It I t i t lontaI 
ch;I tItat v I t I Iit" tvefiti (I ilcecivo Icu, yidii a is 1 proti it].)

CI!l, Itit v C l I tt 1 1 1:cllt a I t icit I l"Od,;s fo utcmai Nutrit ion 

I I Il - Ii,. Fill: 1 .5cc 1. lt11 ., 1 tefS. , I IIt M;. IlDept. of Food 
Sil'Tclptv, i5.- , \ ic;. ;fl . l 1dt., l'niv. ot !l ncl s, t'rcaia, I. 6lt8Ol , 

If LIttt,, )l lt ,. t Itt%,;It.. I't vt lis . !Bcall t rch . 1i't Lutel eoilt en t. 
" t il I cut cn(t! x. cii;. lttoiicc c'cA. 

I I't l 	 II on, i,1A1 I iti - ul.! fctn ce; '' p t v exc iontI- ul l0 l'd i a1 wet t'act pro css 
Itp; , ;lr lii , " . I 1, 1, t, ili c ititt sc rail IIt, d froin IcO.i ti 7h 4./Z. 

it ! tc l'tc] cldir it1 1114l t :; -I IT, led I,cllcs iintdl- cc1tlt ions lad 
h ighe I cltt l,; I'tltt'tt!, 00. . t ch iaddft 1ici;i I ,.;cht tng the.c, 	 of 

( I cIlt !, , fill diifIlicd Scti l iltc Ite;iiild tthietr 1 roteltc caintel t . Tile 
Ict il I tt It . ', I lt It. , i I; *ie.d, dec I;tal.th l . 'I tt!ligeid ftomiv',' 


"S.' ) to ll' III, tttilw c ']c;v s lc(lit ccl proteins
lohai. 	 It ceill , 

ci, ; cluir,il .i 1I . 1., icnl iitvit l , ile conditt ons,. It ..'a! ltliietteed by
 
til' tiiltclill -tltc llt '; Ii t l t1 i c0 I'tOttill icic1(ieCltlttts 1td lcl.er t rvpsin,
 

,
i t:vix+itrvyc tc , cuid iriI i.- iti litc tor'v ac t lvIt ic+, 1 tiel a.s Iowir phytic
 
It it cldt tcuc1 t icttit1 oii tlci '+ li-t t'ic [AS]
W1'1ti I tacit;. 

,(127 	 IiAF , :.c. ; KRN.KI , I . , C ttted d tv tcciin quaI litv as 
viliced ,1 ghl t lte M -;tcali ) l1lich llag.fti l 1' t cpi-tItci I t e ( ST, 

'lttlit I II I dl S teI c ,'9O(c): I II-I LT. t I . , Sum. Itcgl. , I ' Refs. 
I'tt i t St it.,; Ih' 1it . ii Atg',i tt , Agriciultu alt t R escircic Sc "-- ce, 

I rr tciitt Agli t I tcit I t et1'it , I.tenti hl t Cti et , Wa fitlgt ol State 
niv., 	 Pit oi ct ii ,' ti 15cc :A 1, ll 

I 'l vcl] ,I ic.. (Ice.iici12 -. t li-Ilc . ti C -i-; ltg . u ItI v is. Vkat uI" content. 
, eit 	 I I I , . ;'-d I +o',it t-I . I "A. 

It |I- tirc . sh Iii t it:t v ( Iii 1.s t i-cu-ti I ;tiltlied (I ry be:i c had I great I d ra I tied 
wtel gIt ill c~cvilIi 1uIi.+, thi,. Iictt, 1 -1 tc,td d ry tceanis. lic. MC of itry 
1-it,! I. it! rti 4,it it t cI wati r tilitictIn1g. Stubject Icev grath wtacl tlosely 

1
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related to dia ned wtel ghtoid lI ai vlres , and IITS'I steam-lrIatiched (iry
beanq. VatLti I-Ianche.d drv I, a t ; W'e I giI t In Color than IF|ST steam
!i rlrtihed dtv- bcarr. Ar length f I IrSf ;Ieami blancli was inceased, Aptrot 
color of tit. heains dirl vieil]. Illh qijt t canitd ltdr tb ll; call lbe producedl 
with HI"I hkwclt'h Wilh aid It'V iVIpIS bilIIt Crer.It.m r Mitdre.y eSay diII1 icS 
ettC 1t1 witI l, d 1L;I I ic dt I, 1 itl l itipg il ' arin g quiaI ity i h g Ilb 

drepenivit t n i v. , ra dI i r IIt ,I HI ! T '!;t c bi am . IAS] 

.18t,) F II, . I.; A'I., )A ti', P. W. 1s ... I I t It of et d . i;It, o t Ihe 
iv]d )If t, n t I' an,,. hu al o fl.w. 'S litit I : 1;'-40(. Fnl.l .. s"um~. 

Ip), I . , ' He I . 

Phil"oI II I, '11,- va,; l T s +. C hli %1f I( F',.l11 1-i/lq , d t it"c t I, r s .4 Y I h d' Yit lIdf.;. I 

inl lneril t '; . M1;I ;I' I 

S .vv_ III( iir lliint ' 1 1i-i ,v. No. I I t.,rr , 'it t.ne l' i t t, I r i (I, I,. ,I: 

10* . . . 1 I . " . i0 , - . -l',.l I 4iIl ite ! it-, N I I "r it on If t ;Irardtoifl zed 
1,lii " dsI l, I ,p 4II(itvd " tit., . S :'I 1, 2, mid I t lted 21,78.'1, _2(I+ ., 
itd ."04 . I ,,1, , Ir -,p , I,, iv e , II lit, , ' IlrvI-eI; we-r, n not s i t il I t. 
Ihe, I w ht, itI, I iI t m t i I I ;, ' wias, Irlobiiilv d(e t,o t i o lygenlIc 

ulialI I('tr~v t A, 1 

O)h I.,
 
_I#)tl,
, A ; I l'I I ), I 8.. bI hilhlit d l'Iei vege llbIv!; . UIi ted F Itgilor 

Pit tu ."iI lpp ia,It hm11111 (J8 A. 1p. fit I. , Sum. Prg I . I CItary 6 
Co. I tIlt"I l , M i iM Po l r lCIt lhw.i Itoi, 'itn, l. vt , Not)mlk PItE3 41A,), 
linglit1d I 

Pla; t- I II" v uit I J"_iI , lit ' ., izg . I ar iel hu';n ;. Ilited Kirp(do ). 

A me(.t h, +, (I r 
! 

,I t ,1 1 l l -I ll cd r)! I- 1 1-t 1 ves ItH .1 111 ll, (I t' sc rIl -(] wit I ch 

ftl V lve ai ext , ii Iidlbl IIo it IId (v.g. . P,-9O Iflt1 lt il otnt rill I,(.,
ulevtl t e c. gip. 1 5O- 1 "'l I and wli (l idoes not tc(ltl IC pv t, II1t11illry 
VXtIIll!tLd COldc w '-(ak i reI inl .i I i .%, ri)I ]v lII rid tirhe it1 pa 'Iri o f Suchr I i 

vegitill,,II ; ,I itrt!illlg. 'Iri IatriIt it I r-ti.pe 
 l ,asi cri:4l I li I d. IASI 

I It l 1 (I 'I , . VAl tA... i t i t oil )i li I , i l it b t'ia 
jnl giitac ( ril ,' p,it I dhI h, Itt, l i t I Ii(c i iio (I tetlr!s tg r;av v t ,Iit lit 4 I i.'+,t l ,ll on be'.]1+ I,-d qit I i I v) . l)I, s qI Il A\,, I i 1ccu1 '1 f 

It a t il, I i.) :lI,' i- , I . PI it . Imil. PoiIiI . , Flig .p i h t:(i s., li IIaIIIf!It Ag I rrIof, i I , I+t ~iI : -I,'1 A'I , , I "v. i cif l . vt' n 4-' .t ('itI 
t 

t t;t .,i I t; it I 

: ;Im~ ,ql ,-i d I,.l r; (t , i.11,tI t a 

Co l mI l I i I t,, Il1I ,1 ' tiu II: , ,iii tht d iI I IulI t 1 ,c tihit1 I I h'lai I tyN , l ,,ll I,, , , , Ithc I, i., I(!; t , l ul! i t' p itv It t I , 1 v , 111 m-ted I It! We(r(, 

pu r-,ueir,,I. At I'I , I iml t. I i "t 'e€ IItI ut ' II oligh. l, tl v 
of Igit , 11 til, -1 t I , il , Itt ! t I ire(., terl t Inw l- I. It uhlIn t It'd I o 

, plitl I I , I II l1, 1iv 

thLt ) I O itI V I', +. 1 , I, 1]1 *'lilt I'lll'',t i t fl ' ", 1 101 V I' V,'tI 1 nIl[5 Ihe fl (, w, l :, 
i a v ' ,11 II ou .,I I I ;mtpl hv,+l t,- vv l t lt , ): ,;t -1d MC, lilt | tv , 100{(I jj ,ililt wt t 
vo 1 1 ut+ I wt,I ]d de w , IIm.tt: . •,, I I g tli.ilIt., I , , accc 4 1 r lt, d , i il, , vd I, I vI t 11h, 

I.Ii I;,,(d dc I I III g, IanI ( t , ,, iv I ll t i ~ttcd ".t(,d Tno Ihlit- I , I Iv 1 h 1l1,) ts 
el Il ll,nt Ifit !vpa~rlil ltll+ t ilt- 11-( !(,t , ;I f; itl u I I'min t t l t-t t o) ]Iow Intil 

pi{t rarre't v) r'! t ,d dewll; I r+' till I 1 ,t1 ;,lt 1111114. ,( . , t I i po ' .Hv" v" t I I.,I p)ir-1 l. t ll ))%', I 
vtIgo I , 'u.tdtt v I, 1 t , , aid Il~l I II,,. Lhvi, 1)i ,r moi t v r ; ',,'('1'w h ghl lil I t i pper 
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unloading bITea; . A turlotuy ol stit llud , dtfect iv,, got minat ed, Rhizoctonlfasolani- and Fus;arium sp. -contrlmtimitd studs to go to the lower unloading
beak was also observed. 'lhe use ot gravltv tailuos In bean sed classifica
tion is justified in order to improve file qtalitv ol seed lits. [AS) 

)h1'. 
2:156 PiLA, Mi.; DI:L.EN, W. VAN; IN''(H,SIT'l 
 1'. I8 1i. Ft ,,ctot dit ferent 

pret ri'iti'.tits i tIll' qia I it * Itdu p It.v . I"t en beant ina d caOrrt'it s.. 
wagen Ilgn , Siprengto r l tIItot . Repo t(n,. 2227. .'41. Fngl,, Sun. Germ. 
Eil ., 17 P' I!., l uit;. 

HIpipti' 111lii; v__tiijj S im , b". TT,;, PI v'Pi 4 Io,. Pct panv '.' .d.. Ii l '.i l III . 

S I i 1 ,1 i,lt tx me it ii , vI rcrvtt 1.t to 1 iztl t;h1IInpo r it W,.i t 1' 1 v!i'O ; .I vr" Ii ot llst I d tIill I v,t c t Io 1prh i t V Itvttilt I cr , rom'41ii n t I dit - and 

St pniin-h Inig I i .' ( ,.;itti. I, mu II. ''1' 't ';,-iiii!W i'i-;t)(, +tlo,, 'v 'cu;it Iot), 
nipd piit s ,i, t('I trt elit . , ,i ',WE'tI a:. I ai t i f .Ioh I itl:l-, I % ,Itp rtithods. 

'.It" p't lpi't.pll i(ld Iit tI ot: vt. 'd Pi Iit iI na i t ' II . . l pI;II1 Iit ten' in 
ul' l it v P tip",' 'pP/p 'ti I!tot ! h [ al, l',i;I' .'P vt vtPpIPtlt Il p ic1:i;I IPld p ys"I ,; I 

paitm,,tv It'!;: PIPt, , p I pt t I 1IInl t t111 , ;i, 'd ttit , a! P ic c i Ic I I prbp Iltent 
Ipero lIlPh ' ;Ipt Il 't' , ct lit , ippdit vto;:tirp-. .'g OIlts i I(ltI t I tihat tiet il x . 
p1(0l IIt , It t tit tpll t ! I o.''11P i 'P 'i 'PPl .,1, 't tie' d i,' tip, ','.' lipi t ippl adid 
litat slo-c'k t rip!1trlt ii. IoA' 

0PH15
 
. I ,IRA, NORI,'p;, A. ; 'Ili IO.Nli'D.R. treen
P'E I.'.; N, +" IIthi.. bieati and t ; 11li (fi itllt . lipaPI,iP~/;a gil c; t+1 m, 11 , d "lr;lP;ctiolpIi'~tp p~ . ransac t iipso ii of t l, A'l l Soc letyvI:i'u pAriiI~~call tv of . 

Agri,tultupi I ri poors .p(P2p:p*','jp.;* Ingl.., Suprr,. IFl,., 2I Refs.,
I I ITT,-. 

lI,' p l s viI Lif i *+.. lp,t l Il I Piip1ipI 1it.t,'p:sii'. v ,I h . I'SA . 

:IIte It i I *p h rp Pip ,, rp'ip a gil. ,liltPtpit gre.i r I'.'its, wtl i dittelnini'I Iiv 
.i.l';lr.ipiin'g i'p s' -imI I c''ov t' N ;itr1 blpi h. ('.t lied 'pll i e .irfe 


v'x;pmiltpd fo r iiPP 'i''P Pt,ti'P ,, 'i (g.
 
, A!I pipp11oes', i t e i hotttiop welo tre irl
 

cp' pI lit i I[ Ip p1 t'ip ' 1 I
a -i: 1 r ;It 8 V. p i rppt: i01!Et it l o [il e ,a1nI1:Iii. t 

I ey Iit . 'ti v I dh! I 1l . i I 
 n t p 1 tE I rtCi tV bpV'twrrlt V 'i ppitil b)in ipIoll ft
 
I rt I ' t ttot:pI . I I.'- ' , ,pmpl stpt ii it t'mp. I'C for ]Iior itI liflrent 
I hIpe,. (II p, 1 it v', I iipolg I t p!lp p 'ipt t :,t! 'l;h owepd Ips5 t i t t tLlte it+hp'llih~n i iil t rt'.' top.; p,~ i pl tgplli lt '! lispl.; ofl ipliptr iltrtng
 
5I'! igi it;Ii, I pn i't'p t p t!u..I aidpoa r atn pip'I rdi 
+ bot ice tp't i 

t tt (p I toc lools Ori gv,l tv in i''ppt pipi'. P ll< I i.iiarpi pt io ra',' were observed,bl~ tilaf~ inl o+'uvo''lbc-,i- -it i.'*( Io,I minl ,r l;i,,vil +' i| cte~nt.v beII sol [Food 

il,ict'' iid ip ipp i ,tpi IpT (hi'o l,',' 

i 
."f10I I;.++;rII ' ,MAiNl,
( PINqlNI, NN .1.,; 1'. ; RANALII, 1. l1984. s¢elta 

w'i ctl etIi', cioPp I i so iila c,I, -i, Ita d'! lagli [Pt| llii lt) 1 '11011prodot to 
tr pI-Itriap tio. ( hii I' I 0 vitl ,'V , sow inpg aiuldhaist!ct iatos for aI good 
prtoc',i'PPP' i iPodPiP- ip r p, 0 tlp itii I ti l oru Agtr; t'io 40(48) :07-76. 
I ta l . , 1 ;. , Ill . 

l'Ip;.s'p,!i pr '.'_tt,I16 o hpi.ptp ('it It_ . l i or- . s;t s '.I itltIt . tlarvs,;t t g. 

Ia 

c.''ds: 1 )p 1 i . t ito i ', pi ' I'r''l ,ir, 


T'ilppilp iptI piiI 1 rit i li cIiI(ir.I( cp I 1pI"Ipi ltp ' I t', +paipe, aniil 
ov thet - plppt Ini; 'I.pi o frpp;'trf ptprdtc't 

I. ' . toi Pr. ! " Ppit 6p and i t. ',p ,'I' I, to , l 8 i+"'ti'ipT Ip at rv. lit 1981, 
I ' p ill"ir" 1p Hi, i'0', p iti i'l t '-ipIIi.1 .ippd hP; !'t't lates. Sind har 
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data are also presented on 15 and II cv. in 1982 and 1983, resp., and on 10 
cv. in a 2nd study in 1983. Irief summaries of the processing suitability 
of each cv. are provided: Euronor, Brelan, Autan, Mirage, and IV124 were 
suitable for canning onl; lie]Ami, Pros Gitana, and Ingo were suitable for 
both canning and freezing. [Hlorticultural Abstracts) 

0837 
25883 VAN BIt'N, J.P. 19h3. Two effects of sodium chloride causing 

s.oltening of the textuie of canned snap beans. Journal of Food Science 
48(4):1362-1 163. Engl., Sum. Engl., 10 Refs. [Dept. of Food Science & 
Technology, (ornell Univ., Ceneva, NY 14456, USA] 

'hliseolis vularis . Snill)bean; Processlng. Canned beans. Cooking. USA. 

The et fec-t of NiaiCon tie texture of canned snap beans was studled with 
leached and nonileached pods. Pee t in and Ca solubilzation were also 

muasured. Nil; promoted softtening both during cooking and apart from 
cook ing. The ( -4 log effect was accompanied by increased pectin 
solubility. The n,,nicooking effect was accompanied by increased Ca 
solubillty. (AS] 
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AllBREV IATIONS AND ACRONYMS 

A 
ABA 
ac 

Angst rem(s) 
Absclsli acid 
Acre(s) 

:EC 
e.g. 
1:i,1SA 

Eu rupea n Econo Ic Commun its 
i'er example 
|n'zvi- fi ikiei I tmunnorbent 

Afr. 
a. . 

Afrtlaans 
Ait iv i'red I ent INS 

a sy 
EthylIet lte stul fIitit e 

alt. 
1'M11% 

Al ittude 
AIl IaI i ume iic virus 

Eng. 
El 

Eig Iish 
Pret imliary Trials, (IAT 

appiox. 
a t. 

Approx i riat t. 
At imnphe ri 

vlpt e . 
expt I. 

Expet iment (s) 
Exper lmetnt al 

AlT 

is. 
Ad'It|toS 

Ave ti 

Iie I I-triipilitslplit e F 

1Ft . 
Degrees 
Fretnch 

Fahrenheit 

BAP 

lEl,'V 
6-!en;sc T ulami 
Ilread I'L;lle Jm 

it itr1, v 
;st viV i s 

ftft -ca 
FYiMs 

Foot cal 
taryi'sv rd 

t; ( 1). 
ntttlittire 

10 lux 

!Be'lV ieiti ctu;:t'wn int'ss c v i tus g 1;ra it(:;) 
Ii.V Hmlti 'tldetn teije virit; G (Ciga (10 ) 
lCYfIV iIttll go I Se'l|y Ilet' ets I|c CA GIldt. e II I - ac fid 

v i rIus ga I Ca Iol ( s ) 
Bitll 
1I1MV 

1Ittllch lc.ll uxige Id('rttlf
Nie l~l p("d nl(tth-, vfiru, 

CE 
Gurm. 

iross energy
(G|'.-IillI 

l ii' Beall tilgee v me',;i Itcv i I'is!; GFR s i;lucste tilt r' rates 
BSI'V ,e;tititert 

vl~l | 
i(; GIe~iitC i;sa-l iijuid 

l ioitr (s) 
chrolmlitography 

it liii'i t' i I v Iitt' lla Ilectare ( t;) 
Blyt'ik iell yel itw rw i iic vi ru;s INCN Ilyd i t Icanic iid 

Degltiogreet. I(I iu!t 
(celnt igrat.) 

li)1 ilydrexypropyl distnrch 
phos phaIte: Oodl I fld cassava 

Ali.Abo t (c Irca) SLtarch ) 
CAMIi Ca sst va 

(I I sca, L 
A f ri I;i llst slC Ill 

hip 
I l 'V t Itindex 
Illrsep,)wer 

C V tassvivl At Ii tullMosaic IAA 111le let., (it Ic ac iI 
vi I itt I iA Intl lebittvr c atcid 

(CIIB (1;vi 1 bittuf'rlt I light I BYAN Tnt erttiit iota lieain Yield 
CSID Casl:;ivi itiit, ri t, litilAidapt at lon N'irtery 

dit-;ise C:IAT 
IIC CzIt i(I IeItx ia 1tI V I I us, IiilI tratvt 
('tICi CO., i fillt, ttllIi(lliIll. l t ofest 
(t t (Ca.:4 iava Iltuir ItiI tEl l I n it 
Cl'R 
CI. I'M 

Crop growth rat,-
C ss*ava i l'1f rival 

ii 
J,IIt 

Iitertnitii 
Ill C 

l unit 

l tten tllvirus 'hap . Jlapailese 
CM Casavai Iikri fit Kt i 1(titlntt of e(yllVtIC 
r lnt imetel (l) activity that converts I 
ClOD 
ClICIl .
CH1, 

Clir t t i gunt 
Iet s v itulaIitl it

ruide prnttitn 
it 

iId 
i 

Aldtr 
caIl

kg 

i1 e o(f s inLtate/9) 
K It letl vri( s)
Kllotg ram() 

C' w (Ci!;s!i l !;t.llch waiste ; ~ t Fl ] mnut'.er(s;) 
C'. v. (Coct 1 1( it'l| tit ValI lilt i[ tll !Na 1, PI tdSSq I~lll Ill)hthjelat{. 
cV. CulI E ivarT-( ) k R KI I( ci fe Lgenl( 
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INTRODUCTION
 

This journal of analytical abstracts is designed to provide a 
specialized guide to the world's literature on field beans (Phaseohs 
'ulgaris L.), disseminating research results and ongoing activities 

related to tile crop. 

The ibstracts present condensed information from journal articles, 
booklets, reports, theses, manuals, and other conventional and 
nonconventional material, categorized into broad disciplinary fields. 
These are complemented with author and subject indexes to enable 
more comprehensive consultation. 

When information is recquired on a specific topic, CIAT's Bean 
Information Center can carry out bibliographic searches of its entire 
document collection. As part of this service, users receive a set of 
abstracts of the articles related to the topic of their interest. The 
ftill text of these articles is available th rough the Photocopy Service 
of tile Communication and Information Support Unit. 

The Specialized Information Centers on cassava (Aanihot esculenta 
Crantz) and on tropical pastures also publish abstract journals in 
their respective areas. 

iii 
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J 
{1421 ABATE. T, NECASI A."19

ABc, 
 A 81. Chemical control of(Heliothis armigera) 	 American bollworm]--(Hubner) with ultra-low-volume 
spras. ,Ethiopian

Journal of Agricultural Science 3(l):,49-55.,En 1., Sum En 1 1 Ref 

[inst. of 	Agricultural Research, P.O. 
 200 A is Ababa, Ethiopia] j-


o 	 T

Paes 	 Language Language 

of paper of summary 

Phaseolus vulgaris. Injurious insects. Lepidoptera. Heliothis armigera. 
Insect control. Chemical control. Ethiopia.
 

Expt. consisting of ultralow vol. formulations of endosulfan (500 and 750 g

a.i./ha), cypermethrin 
(150 g a.i./ha), fenitrorhion (960 g a.i./ha),

profenofos (750 
g a.i./ha), and an untreated check were -conducted for 2
consecutive yr Heliothisagainst armigera on haricot beans at the Awassaand Nazareth Expt. Stations of 
the Institute of Agricultural Research
 
(IAR), Ethiopia. The treatm'ents were replicated 5 
times in 	a randomized
complete block design on 20 
x 20 m plots. Of the insecticides used, single
application of cypermethrin gave a more 
consistent and significant control
 
than the check 
 in both Rseasons at both stations. A new product,
cypermethrin/profenofos 
166 , substituted for fenitrothion at Nazareth in
the 1980 season, gave promising results 
 to warrant further testing.
Endosulfan, a recommended insecticide against the 
American bollworm in the
 
past, was not as satisfactory as cypermethrin in its control of H. armigera
 
on haricot beans. [AS]
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HOW TO USE THE INDEXES
 

The numbers listed under each entry in the author and subject 
indexes correspond to the abstract's sequential number, found above 
each abstract within tile journal. 

The last issue of the year contains cumulative author and subject 
indexes for the year. 

Author Index 

The Author Index can be used to find abstracts when the personal 
or corporate authors are known. The Author Index, which is 
alphabetically arranged, lists all author and co-author names cited 
in the publication. 

Subject Index 

The Subject Index presents an alphabetical list of descriptors used in 
beans research, many of which are combined with other descriptors, 
allowing the identification of more specific topics. 
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BOO PLANT ANATOMY,MORPHOLOGY ANDCYTOLOGY 

0839
2 202 
DEBOUCK, D.G.; HIDALGO, R. 1985. Morfologla de la planta de frijol
comOn. (Morphology of the common bean plant). In L6pez, M.; FernAndez,F.; Schoonhoven, A. van, eds. Frijol: investigaci6n y producei6n. Cali,Colcombia, Centro Internacional de Agricultura Tropical. pp.7-41. Span.,

111s. (CIAT, Apartado A6reo 6713, Cali, 
Colombia)
 

Phaeolus vulgarir; Plant anatomy; Roots; Stems; Leaves; Buds; Flowers;Inflorescencec; Scedc; Plant hobit; Cultivars; Plant development; Colombia. 

Th mcorphology of the different Ir ts of the bean plant (roots, stems,
tranches and axillary comlexes, leaves, inflorescences, flowers, 
 fruits, andzl:eds) is de!crib,'d. The growth habits and floral and vegetative development
of b.ar.s are described and illustrated. (CIAT) 

08410
26291 WRHIlC, D.A.; ART11UR,E.D. 1985. Invertase activity, carbohydratecetabolfi cs and cel, expan: ion in the stec of Inaseolu, vulgaris L.Journal of EXIL-rimenta! Pot:any 36(165) :623-633. Engl., Sum. Engl., 16liefs., 1llu:. ([e;.t. of biology, Puilding 114, 1 Univ. Southampton S09
5Ni, FnIl and) 

l'haceol L; vul :;i:Stem.:; Cytoloy; Growth; Plant growth substances; UnitedI: i nr.,j(,-.. 

In :;tLr: of I eoi vol ari: cv. M1asterpiece the spei fic activity of acidinverta:t wa:; t :i tt e mot raIidly elonatin internode and was low1nternodeL wh: ch had ccr.;lIeted their elongation, 
in 

in young internodes beforethe onret of ra;id elonation, and ir ti-e api cal bud. From shortly after itsemergcsee frcr the: apical toe, the c.ongation of internode 3 was attributablemainly to cel! cx~an:iun. 7ror,:fr of Ilantt• 
to oo,.i[lete darkness ortr-atent with GA ierea::I-d tte rate of inrternd elongation and final
internode lenett, by :;ticnulat. r, 
 cell apar.: Ic:. A (extract)) 

26563 iTlilNFl)Ilb), [ FV'I M. 1)85. Action of ultraviolet radiation(U1.-l3) upon catIculal wa>l.- in ((c:e crop plant.:. Plant, 164(4) :557-5614.Engl., hum. Pn ,l., li(3hvf Illus.1., (i3otanir cal lro;t. II, Univ. of
:arlr'he, gal:;cr:,t'a~e I., 
 1-75 0( i:ar'l 'ruc, Federal ItepAblic of 
Ger:.:iny ) 

Phaneolu: vul a rl:; Irradi-.tion; Lea*.,c:;; Gercan 0cr al feublic. 

The airface ::trA'ctuI and coi oci tion of fcurface Ii pid::were examined inleIlvt ; of t~al Icy, Lean, ard cucurItf-or ::cedl iri:" trown in: a gLrowth chamberunder white lijl.t ard low 1ev !: of UV (UV-P ; 180-320 nit) radiation. Thecuticulal wrx of (iL=01' cot)yledons: and bearn leaves appeared as a thinhocmogeneou:; layer, wtrea:; onr arley Ieaves cry:;tal-like structures ocald beobserved undei the:'e irradiation eondition:;. Princilally, tile amount ofcuticular wax four: in trirley leave: wac! 5 tide: greater than in bean or
cucuiber leavo,:,. The prndocminant wax comlonent: in 
 bea,, were p;rimrary alcoholsand Ionotcrs, irradiation with enhanced UV-P level:; caused an increase oftotadl w,.x ly atout 25 percent in all Ilant species investigated. Distributionpattern:, of the holoclea within :.c're wax classes were different at low anderlarced UV-P ovel:. In general, the di:stribution of the homologs was:,nifaed to :hor'tei acyl chain Ienithin wax of leaves exposed to enhancedUV-It levelr. Tii: wa:. to:;t al larent in cue oter wax, less in bean or barley 
wax. (A (extract)) 
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AGO BOTANY, TAXONOMY AND GEOGRAPHICAL DISTRIBUTION
 

0838
 
23013 ORMROD. D.P.; WOOLLEY, C.J.; EATON, G.W.; STOBBE, E.N. 1967. Effect
 

of temperature on embryo sac development in Phaseolus vulgaris L.
 

Canadian Journal of Botany 45:948-950. Engl., 5 Refs., Illus.
 

Phaseolus vulgaris; Temperature; Anthesis; Flowers; Canada.
 

An expt. was carried out under controlled lab. conditions to determine the
 

effect of temp. changes on embryo sac development in beans. Bush bean var. 
Stringless Green Pod was grown in controlled environment cabinets with 
day/night temp. of 35.0/26.5, 29.5/21.0, and 24.0/15.5 degrees Celsius. Ten
 

flowers were collected at random from the 8 plants at each temp. a' approx. 

24 h prior tc anthesis, at anthesis, and at o14and 48 h after anthesis. A 

large proportion (up to 51/51) of embryo sacs contained an egg and 2 visible
 

polar nuclei at 214h prior to anthesia at all temp. The highest temp. ratio
 

(35.0/26.5 degrees Celsius) resulted in a lower proportion of normal embryo
 

sacs; almost none developed endosperm. Within 48 h after anthesis, embryo
 

sacs had degenerated theii contents, showing the marked effect of high temp. 

on embryo sac development. Blossom drop at lower temp. may be related to the 

later availability of nutrients for the developing embryos or other effects 
independent of temp. (CIAT) 



0842
 

.o559 VERBELEN, J.P.; SPFUYT, E.; DE GREEF, J.A. 1985. A microscopical
 

study of the statocyte system in stems of etiolated Phaseolus seedlings.
 

American Journal of Botany 72(7):1054-1060. Engl., Sum. Engl., 32 Refs.,
 

Illus. (Univ. of Antwerpen, U.].A., Dept. of Biology, Universiteitsplein
 

1. B-2610 Wilrijk, Belgium)
 

Phaseolus vulgaris; Seedlings; Stems; Cytology; Belgium.
 

In etiolated bean seedlings there is a starch sheath around the vascular ster 

tissue. This cell layer shows a gradient of amyloplast no. and cell 

dimensions. A max. relative amyloplast pressure in the stem hook was shown. 

Cytological as well as physiological arguments indicate that the stem hook 

may play an important role in graviperception through this starch sheath. 
(AS) See also 1104 11r2
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COO PLANT PHYSIOLOGY 

0813
 
26906 AMIRO, E.D.; GILLESPIE, T.J. 1985. Leaf conductance response of 

Phaseolus vulgaris 
to ozone flx density. Ptrosphcric Ervirorutent 
19(5):807-810. Engi. , Sun. Pnrl., 20 Refs. , Illus. (Enviropcntal
Research Pranch, White:ahell uclcar Research flta tlictjnent, Pinawa, 
Manitoba, POE 11, Canada) 

Phaseolus vulgari:s; C(zone; Air pollution; Cult ivar::; CaraIda. 

The effect of 03 flux density or: leaf ccnductane to 03 in Phozeol it vulgaris 
wan examined. The change in coLduCtarnce wits easured withi: tha Iat 2 !,of 
funigation for mature, frutiri 5-wk. 1d ,:.rtotof an 03-sensitive cv.
 
(Seafarer), for young, 11

;-day-ol I 1 nt' of 
the !;zrcc cv., aridfor an
 
03-resistant cv. (Cold Crop). 
 i .la dYcurL ! iaf'rr plren ro charge ine
conductance to 03 over a wide s ,rL of (C4 flu> denrltie . Gold Crop showed a
deerease in conductance of -3.1 1,t cert/( C, 0 3/:;i, re te'/h) whereas nature 
Seafarer plants exhibited a stror (V de -,::eof -7.7 erent/ (r: 03/_Cuare
meter/h). Diffusion porortor rt .Lt. Lr r,r en froi tr.g Seaf.rr plant.
in the field illutir t, 'that a d(Crc 's inl 'if Ciffu:yje conductance to 
water i: rtIated to vi:ix' 03 ir itry.' 

0
26250 POLI.TNI , P.; OLF rTT!,I ..; A!,1;A71, C. ; V]TA'F, .. 1980.
 
Glycosylatirr, i: rirt . d rot t id'(ci ld ,',tii ." ort Cf
 
phytoheirqL'utiir li i' 1c1'a r, 
 eciu:, vilgars:; ctyleor.: and for the 
caintrr. , f i( iLriao .et'ivitie'. Fhyliolcgi: ]laitaruo,
60(1): - ., l '1Fi r. gI. , FIf:. , Il.U1. (ilmtituto Piorintesi 
Ve act.)i, or 'ion t' .. Via:iLi o t iL e PJi he, 
 Pa::i. 10, 1-20133, 
V'iIlano, It .ly, 

Cotyiciou::;Phaseolus vi ,'ir:"; i r ''tt'i:; IIytthlaei.ahclut iLir ; Italy. 

A;,ron. 10 [rer t of he totl Irott in conta ined in Phaseolus vulgari : cv.
 
Grceer:: l,'vt.:' : c'c!:,IcO,: of the glyoy irotein he]tin,
iod: 


1

;~hytohr1'uti .',e!r..th 1 e jrtst-'eli-t of N-linked o1igosaceyaride side
 
chalin:i 1:4 , er'''iitt: for the correct intraCelli.ulcr transport of this
 
pr'tei n ',d%iltthelir Unjlyco: ylited m;yteohiaglutinininta.ins
its
 
tiol nit :uitiv'ti(:; were rnvet*l-edl. 
 Fxci::ed developing cotyledons were
 
iicuatuted ill tht j'ec. c taimcbr
m ymi to r'(vent [lycosylatior in vivo,

and the fte of the OnI yeo .ylated rotein :.ytl ied in tuc!: cotyledons


ietrtIr red. It wa,:foud, tat uI ycc:y I ated hytoh':!i.agL1utit:in reaches its
 
rormal 
 "it(. of c"ultier, the irot.til. bodies, ai] i:iantairis
 
erythroagjlt[tit atr ai(tivitiec'.
illdMio'cnic (A) 

08115 
26904t ('(IET, "I..; .IA F.E, [.A. 1980. Fhoto:yntheti a carton dioxide 

exchange of 1-, ;-rit: LCrowt it elevated carbon dioylcdu concentraticns.t
Canaditr. ,c. urnaul f PitAry a3(1 ):202(-2030. EngLI., Sum. Eng1., Fr., 
('f:. , 1 lus. (T i';. (T ']:-t ci ie Univ. cf Fliiti:h Colur.ia, 
Vr oeuve',P.('., C. WT 2r,7) 

Phaseolus vulgnri:; 2 ,; tIt, LtI.EIht; Fh tc:yrnth.is; Canada. 

Leave: of :r allrt:('v. Pute Ccld ;x) Liewr, in atrot;lhene' enrlced with 
C02 (lI00 :hc;, CP2
CI l I It i'r/1t te i c) ( tcu:f in / :hante eayp'c ty when
i'cmzair,d a.itl eri l et [ rtl; (31;0m(rolJte r'"!]:or) l.easuld Lt the sare 
C02 cu cn. Th (,'-r( :. w,;: ot tit ith; cl. ' ge:: r. iI tr'jlyl] concri. 
or Icter r r at'v ty. 'il ed:ltu, a : .ivent. leeves,ill ocer 
in itav,- 1r, 1 , ]iLIttint 'ired :t tW lnterlzi' tY, lir r tLo with redacto 
chliro hyl onitllt:. P';' rt. cr, rat'': i teavt, if CC"-erIhed I arits 
:rer'eastd ry ie ri, t;rlei that, , cur ir t dre ',a_ Ir 

- 4 
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photosynthetic capacity. Enriched leaves had higher starch contents than 
unenriched leaves. The results were consistent with the idea that C02 
enrichment decreases photosynthetic capacity when photoassimilate supply
 

exceeds sink demand. (AS)
 

0846
 
25592 EL-SHARKAWY, M.A.; COCK, J.H.; HERNANDEZ, A. DEL P. 1985. Stomatal
 

response to air humidity and its relation to stomatal density in a wide
 

range of warm climate species. Photosynthesis Research 7:137-149.
 
Engl., Sum. Engl., 41 Refs., Illus. (CIAT, Apartado Atreo 6713, Cali,
 
Colombia)
 

Phaseolus vulgaris; Relative humidity; Transpiration; Stomata;
 
Photosynthesis; Colombia.
 

The gas exchange of 19 very different warm climate species (including bean
 
var. Diacol Calima, G-4446, and C-64) was observed at different leaf to air
 
VPD. In all species stomata tended to close as VPD increased, resulting in a
 
decrease in net photosynthesis. The absolute reduction in leaf
 
conductance/unit increase in VPD was greatest in those species which had a
 
large leaf conductance at low VPDs. This would be expected even if stomata
 
of all species were equally sensitive. However, the percentage reduction in
 
net photosyrthesis, used as i measure of the relative sensitivity of stomata 
of the diffL.eit species, was also closely related to the max. conductance 
at low VPD. Similarily, the relative sensitivity of s omata to changes in 

VPD was closely related to the weighted stomatal densit' or crowding index. 
The results and the hypothesis are discussed in the light of selection for 
optimal productivity under differing conditions of R1 and soil water 
availability, by observation of stomatal density and distribution on the 2 
sides of the leaf. (AS (extract)) 

0847
 
26078 ESCALANTE E., L.E. 1986. Efecto de la eliminaci6n manual de 6rganos
 

reproductivos mobre el periodo de floraci6n en Phaseolus vulgaris L. 
(Effect of manual elimination of reproductive organs on the flowering 
period of Phaseolus vulgaris). Tesin Mag.Sc. Chapingo, M6xico, Colegio 
de Postgraduados. 157p. Span., Sum. Span., 86 Refs., Illus. 

Phaseolus vulgaris; Flowering; Cultivars; Abscission; Flowers; Yields; Yield
 
components; Mex'co. 

To prolong the flowering period, the reproductive organs (flowers and pods)
 
were manually eliminated during flowering of the bean var. Cacahuate 72
 
(determinate habit) and Michoacn 12-A-3 (indeterminate habit and
 
short-vined), planted at 3 different dates under greenrouse conditions in
 
Chapingo, Mexico. The periods for elimination of reproductive organs for
 
var. Cacahuate 72 and HichoacAn 12-A-3 were aL 0, 4, 8, 12, and 16, and 0,
 
5, 10, 5, and 20 days after initiation of flowering, resp. The flowering 
period and development cycle of the bean plants of the 2 var. were extended 
(1) when the pods and flowers formed throughout the entire period of 
elimination of reproductive organs were eliminated and (2) when flowers 

formed were eliminated daily f-om the initiation of flowering until a 
certain date of this period. The longer the flowering period and development 
cycle of the plant, the greater the no. of formed structures and their dry 
wt. were. Var. Cacahuate 72 flowered earlier and showed a lower no. and 
higher dry wt. of formed structures. Yield and yield components of the 2 
var. were not modified by the elimination of reproductive organs, but rather 
by planting dates, the highest values occurring on the 1st date. U.S 
(extract)-CIAT) 

0848
 
25679 HEATH, R.L.; FURBANK, R.T.; WALKER, D.A. 1985. Effects of
 

polyethylene-glycol-induced osmotic stress on transpiration and
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photosynthesis in pinto bean leaf discs. 
 Plant Physiology

78(3):627-629. 
 Engl., Sum. Engl., 11 Refs., Illus. (Dept. of Botany &

Plant Sciences, Univ. of California, Riverside, CA 92521, USA)
 

Phaseolus vulgaris; Leaves; Transpiration; Photosynthesis; Chlorophyll;
 
Stomata; USA.
 

Transpiration, photosynthesis, and chlorophyll fluorescence were measured in
 a new bean leaf disc chamber which simultaneously measured C02 and H20 vapor
exchanges during infusion of solution into the cut 
edge of the disc.
Polyethylene glycol (mol. wt., 6000) was used 
to apply a mild external
osmotic stress to the leaf disc within the chamber. This stress rapidly
caused a temporary increase in transpiration, which was reversed 
(5-6 min
later) and after 20-25 min, the stomates nearly completely closed. Internal

C02 (calculated) and ieaf temp. followed the 
transpiration measurements.
However, chlorophyll fluorescence (small rise) followed internal C02 
(small
rise). 
This complete sequence of events resembles those caused by exposureof leaves to certain air" pollutants, which have been seen to cause such a
transient increase followed by a decrease in ntomatal closure. 
(AS)
 

26269 HOLMES, MG. ; KLEIN, W.H. 
0849
 
1985. Evidence for phytochrome


involvement in light-mediated stomatal 
movement in Phaseolus vulgaris L.
Planta 166(3):348-353. Engl., Sum. Engl., 
26 Refs., Illus. (Dept. of
Botany, Plant Science Laboratories, Univ. of Reading, Whiteknights,

Reading RG6 2AS, England)
 

Phaseolus vulgaris; Stomata; Light; 
United Kingdom.
 

Observations mile with primary leaves of Phaseolus vulgaris demonstratedthat phytochrome modulates light-induced stomatal themovement. Removal offar-red-absorbing form of the pigrent (Pfr) with far-red radiation decreasedthe time required by the stomata to reach max. opening following adark-to-light transition; this effect of far-red radiation was fullyreversible with red. Removal of Pfr witl, far-red radiation also decreasedthe time required to reach max. closure following a light-to-dark
transition, and 
the rate of 
closure was dependent on the final irradiation
 treatment before darkness. No evidence was found for phytochrome involvementin determining stomatal aperture under constant conditions of either 
darkness or light. (AS)
 

085026272 JAFFE, M.J. ; IIUBERMAN, M.; JOHNSON, J.; TELEWSKI, F.W. 1985.
Thignomorphogenesis: the induction of callose formation and ethylene
evolution by mechanical perturbation in bean stems. 
 Physiologia

Plantaru 611(2):271-279. Engl., Sum. Engl., 
22 Refs., Illus. (Biology

Dept., Wake Forest Univ., Winston-Salem, NC 27109, USA)
 

Phaseolus vulgaris; Plant physiological processes; Inhibitors; USA.
 

Mechanical perturbation by rubbing of 
the 1st internode of 11 to 12-day-old

plants of Phaveolus vulgaris cv. 
Cherokee Wax induces the rapid deposition
of callose 
in the cells of phloem and other tissues. Callose deposition

begins immediately after mechanical 
perturbation, and shows a minor
transient peak at 1.5 h, and a major peak 6 h later. The callose graduallydisappears and is gone after 3 days. The evolution of ethylene in response
to mechanical perturbation begins after 

2 
I h, peaks at 2-3 h, and is gone by5-6 h. A spray of 0.01 molar -dieoxy-D-glucose (DDG) completely blocks stem*.riokening, callo.re deponition, and ethylene evolution due to mechanicalperturbation. It is concluded that mechanical perturbation of bean stemtissue induees deposition of caltose more rapidly than it induces evolution
of ethylene and that DDG can block both processes. (AS (extract)) 
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0851 
26092 LAJOLO, F.M.; FINARDI FILHO, F. 1985. Partila- characterization of
 

the amylase inhibitor of black beans (Phaseolun vuigaris), variety Rico
 
23. Journal (f Agricultural and Food Chemistry 33(1):132-138. EngI., 
Sum. Fngl., 49 Ref.. Illus. (Depto. de Allmentos e Nutricao 
Experimental, Faculdade de Ciencias Farmaceuticas, Univ. de Sao Paulo, B. 
14, Caixa Postal 30786, Sac Paulo-EP, Brasil) 

Phasvolus vulgari:-; I nhititors; Enzyme:.; Brizil1. 

The amylase irihi0litor of uack (kidney) beans ha-,an apparent mol. wt. of 
53,0C by gel filtration, an isoelectric point of 4.35, and a sedimentation 
coefficient of 14.4 S. It contains mannose, xylose, galactose (5.4 percent),
 
and glucosamine (3.0 percent), and is highly resictant to proteolysis. The
 
N-terminal amino acids are alanine, glutamic acid, and threonine; the C
 
terminals identified were leucine and tyrosine. The inhibitor can be
 
dissociated into 3 different subunits that can reassociate with complete 
restoration of activity but its mol(cular structure is modified an shown by 
the fluorescence and circular dichroir, sp;ectra. The iJnhibitor an active 
against mammalian alpha-aylases and amyloglucosidase from Rhizopus genus 
and Asergillus niEer; it is not active against Bacillus subtilis or' 
Aspergillus orizae alpha-amylase:s. The optimum fil for innibitor is 14.5 for
 
salivary and 5.5 for pancreatic alha-amylase. Several anions, nitrate,
 
chloride, bromide, iodide, and SCN (given in descending o der of
 
activa'iun), increase the rate of salivary amylase inhibition. (AS)
 

0852
 
26591 MELAKEbERbiAN, 1. ; WEISTER, J.H.; BROOKE, B.C. 1984. Improved 

technique: for measuring the C02 exchange rate of Ple oidogyre infected 
bean plants. Neotulogica 30(2):P'3-221. Engl., Sum. Engl., Fr., 13 
Ref:;., Illun. (Centre for Pent Management, Dept. of Biological Sciences,
Simon Fraer Univ., Burnaby, Vancouver, B.C. Canada V5A $6) 

Pha.seclus vulgari; Inoculation; Meloldogyne ineognita; Photosynthesis; C02; 
Canada. 

An improve! open syst em that ILeCaiure:n C02 exchange rate of up to 20 
plantn/dy in desuilbed, The C02 exchange rate wa:1 determined in expt. using 
beans inoculated with I of 4 inoculum leve[I of Melolcidogyne incognita 
juveniles. fieasuremonts were taken at Intervals up to 27 days after 
inoculation using either a d,:;tructive or a nondestructive as-say. The normal 
pattern of photo yntheti, rate wa:; decreased in nematode-infected plants 
relative to tie controls from 3 day:" after' inoculation. Dark respiration 
ratess:igrificanty increised over controls orly at 3 days after nematode 
inoculation. The change in ;Iiotosyntnetie and dark respiration pattern of 
beans after nematode inoculation in, discurs.ed in relation to the ontogenetic 
develolnent of the host and nematode. The advantagen of this improved open 
system in facilitating an understanding of the mechanism; by which nematodes 
affect C02 exchange rate are identified. (AS) 

0853 
260;75 METZGEX, .J.D. ; KENG, J. 1o84. Effects of dimethipin, a defoliant 

and desiccant, on stomatal behavior and protein synthesis. Journal of 
Plant Growth Regulation 3(3) :1141-156. Engl.. Sum. Engl., 19 Refs., 
Illus. (United Staten Dept. of Agricultue, Agricultural Research 
Service, State Univ. Station, FargL-, ND 58105, USA) 

Phazeolus vulgarim; Defoliaticn; Absci:ssion; Protein.; Water stress; 
Transpiration; (iNA; Chlorophyll; Stomata; Leaves; USA. 

The 1st visible macroncop~ic effect of a foliar spray of dimethipin on 
Phaseolus vul-ari.s cv. Black Valentine was a severe loss of leaf turgor 
followed by desiccation and abscission. Dimethipin-treated leaves had higher 
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Iranspir ation rate:, than control leaven when given treatments that causedstcatal closure (e.g. darkne: -, water ntres:, or' exogenous ABA). The
earliest detectablc biochemical effect of dircethilin wan 
 inhibition of(14)C-lecucine irncorporaticn into protein. Dimtuthil.in had a nubstantially
:naller effect on inpor'oratio ofn (2 )Il-uridine into RNA, ,tUggenting that
dimethipin act:: rim;irily on rhe [roceec:.a:o-iated witih tran;]avr jn

rather than tar.ncriiption. (A!; (extract))
 

085,4 
26061 CIDPAPOh1 , J. 198j. let erioreci6ri oc 6 

g:ca de la nemil Ia dcfrejo , Cihi: olc'ic t tericration of bear. 'ted:;). In Curno 
Irternaeional ,e jrr.vet/i cirn( tr Iroeucci6dr d( Frejol (I'haneolusvulgarin), ti , chile, 1985. Tr lac: [jre-ntados. in7antiago,
l.n:titutc. d, 'rVo :tiac i( rntr' cj ,Lari ;. Fstaoj6n Fx;erihental La
(latin'. '0p. jL.an., 21 r ll 

Phaseoiti:- vul Wlar:; a d; ( inrn.ticr: ; .u ViJ7,ur Seed; characters;
Deterio tion; ',t ,y :rio di:ord r.; Chile. 

'The factor:; 'c'rr iiutirIo tiw ijya c'i1 ,iI lettricration of bean seeds are rev lw'ed. Tht corceljt. of inIrgvity, Fvrc::tion, and vigor are
dis3cussed it! rlcitien to .04 d ,ly:-iolol i al quality. The direct and indirecttest:: duevlop-ed to ra: ure :ved vc:'cr- it1- rdi eatvd ia: wi an the causes of
nfed vi ,z t uccti (rj. The f(t r:, that iffc t the. Lean n;(d phyiologicalquality are triellyY rely ned, cror, whi ;ea.r g :netIc and climatic factors,phynical clartutori: ti :,, mitu ity, dcterioration under field conditions,
rechanical g:eaj]c,d ta ccuCt::ed by heat during' drying, storage and sanitary
condition:. (01A1 ) 

085526270 rALt;F, P.V.; W(NO, 0.C. 1985. Identification of cytokinins fromxylem ,c:LAitl! of' 'ha:eolsn vulgarln L. Plant Physiology 79(1):296-298.
Enrg .,S"rnm EnrIr. , 22 Refs. , II lus. (State Chemistry Laboratory, 
Meltourne ?C00;, Aurtral ia) 

Phaeolkin ','i e ; Cytokifninn; Analysis; Australia. 

The pri e-i&j 1 iloj'ieally active cytokinirin in xylem exudate of youngIhinueolui:' gvul :t; plant:: were identified by bioascay, high-performance
liquid chromatograjhy 

, enzymic dcgradation, and combined gas
ch~rotret°7aI'hy-ran:; opectrometry (selected 
 ion monitoring): zeatin riboside,zuatnn nucleotide, dihydrozeatin rlboside, dihydrozeatin nucleotide,
O-gluco: yl zeatin, O-glyenoyl dihydrozeatin, O-glucosyl dihydrozeatin

r'boside, and 0-glucosyl dilhydrczeatin nueleotide. Trace amounts of
C-gluco:3yl zeatin r ibo:;ide and 
0-gluco:;yl zeatin nucleotide were also
 
detected. (AL:)
 

26985 E 0.; 
0856

SiASIGARI, ADAM",, M.W. 1980. Carbohydrate partitioning

pattern In somc grain legume cultivars. In Michigan 
State University.
Agricultural Ex:'eriment tation. Saginaw Valley bean-beet renearch farmand related bean-beet re::earch. Fast Lansing. 1980 Research Report. 
p. 106. En'l. 

Phaseolu; vulgarin; Genotypes; Carbohydrate content; Starch content;
Flowering; Maturation; Trannlocation; USA. 

A ntudy to identiry the char acterintic partiti,ning patterns of
nonstruetural carbohydrat(n (starch and sugarE) among genotypes of drybeans, soyeani, cowpea:3, and some Asian beans was conducted at SaginawValley Dean and Sugar Leet Reearch Farm and at Michigan State U., USA.Entries were sampled weekly from 50 percent flowering until physiological
maturity. The preliminary analysis indicates that, in general, amounta of 
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nonstructural carbohydra;.es increased from 50 percent flowering until the 
pod-filling period. Bean cv. NEP-2 and BTS showed a moderate decline in
 
nonstructural carbohydrates at least in 
one tissue throughout the seed
 
development period (from mid-pod-filling period until physiological
 
maturity). (CIAT)
 

0857
 
26203 WiITE, J.W. 1985. Conceptos bisicos de fisiologia del frijol.


(Basic concepts of bean physiology). In L6pez, M.; FernAndez, F.;
 
Schoonhoven, A. van, eda. Frijol: investigaci6n y producc16n. Cali,
 
Colombia, Centro Internacional de Agricultura Tropical. pp.43-59. Span.,
 
Illus. (CIAT, Apartado A6reo 6713, Cali, Colombia)
 

Phaseolus vulgaris; Plant physiology; Plant physiological processes;
 
Photosynthesis; Plant respiraticn; Dry matter; 
Temperature; Light; Water
 
requirements; 3rowth; Yields; Yield components; Colombia.
 

The physiological processes that determine bean growth 
are revitwed, namely

photosynthesis, respiration, DM distribution, HI, yield components, 
and
 
environmental effects. Some concepts used 
in physiological work such as
 
growth analysis, leaf area determination, data analyais, yield, yield
 
component-, and environmental data are discussed. (CIAT) See also 0935
 
0940 1072 1084 1104 1158
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C01 PLANT NUTRITION
 

0858
 
26578 BARCELO, J.; POSCHENRIEDER, C.; GUNSE, B. 1985. Effect of chromium
 

VI on mineral element composition of bush beans. Journal of Plant
 
Nutrition 8(3):211-217. Engl., Sum. Engl., 10 Refs. (Univ. Aut6noma de
 
Barcelona, Depto. Fisiologia Vegetal, Facultad de Ciencf.as, Bellaterra,
 
Espisfa)
 

Phaseolus vulgaris; Nutrient solution; Cr; Growth; Chlorosis; Roots; Mineral 
content; K; Na; Mg; Fe; P; Mn; N; Ca; Nutrient transport; Spain. 

Plants of bush bean cv. Contender were grown on perlite with nutrient 
solution and 0, 1.0, 2.5, and 5.0 ppm levels of Na2CrO4. Significant decrease
 
of top growth and chlorosis in trifoliated leaves were observed for 2.5 and
 
5.0 ppm Cr, with Cr conon. (micrograms/g) in tops, greater than or equal to
 
12.1 and in roots, greater than or equal to 509.9. Cr decreased K, Na, Mg,
 
and Fe conen. , and increased P and Mn conen. in roots. In tops decreased N,
 
K, Na, and Fe conon. an, increased Mn and Ca conn. were observed. 
Translocation of P, Zn, Cu, and Fe was inhibited; Ca and Mn translocation was 
generally enhanced. P:Fe ratio was increased up to 60 percent in chlorotic 
plants, indicating a shift from Fe(2+) to Fe(3+). (AS) 

0859
 
26074 BRETELER, H.; ARNOZIS, P.A. 1985. Effect of amino compounds on
 

nitrate utilization by roots of dwarf bean. Phytochemistry
 
24(4):653-657. Engl., Sum. Engl., 36 Refs., Illus. (Research Inst. for
 
Atomic Sniences in Agriculture, P.O. Box 48, 6700 AA Wageningen, The 
Netherlands)
 

Phaseolun vulgaris; Roots; Nutrient absorption; Amino acids; Nutrient
 
solution; Netherlands.
 

Amino compounds (1 millimola., pl! 5) were given prior to, together with, or
 
after the addition of nitrate to study their effect on nitrate uptake and in
 
vivo nitrate reductase activity (NRA) in roots of Phaseolus vulgaria. The
 
effect of amino compounds varied with the amino species, the nitrate status
 
of the plant (induced vs. uninduced), and the aspect of nitrate utilization.
 
Cysteine inhibited the nitrate uptake rate and root NRA under all conditions
 
tested. NRA in uninduced roots was stimulated by tryptopkhan, and arginlne
 
inhibited NRA under all conditions tested. Uptake was inhibited by aspartate
 
and glutamate and stimulated by leucine when these amino compounds were given
prior to or after completion of the apparent induction of nitrate uptake. In 
the presence of beta-alanine and tryptopan, induction of uptake was 
accelerated. (AS)
 

0860 
26257 COSGROVE, D.C.; JONES JUNIOR, J.B.; HILLS, F.A. 1985. Influence of 

N03 and NH4 on Kjeldahl N, N03-N, and snapean pod yield. HortScience 
20(3):4 27-1429. Engl., Sum. Engl., 9 Refs., Illus. (Dept. of
 
Horticulture, Univ. of Georgia, Athens, GA 30602, USA)
 

Phaseolus vulgaris; Nutrient solution; N; Flowering; Yields; Leaves; Mineral
 
content; Plant nutrition; USA.
 

A shift in the form of N in the nutrient solution to NH14only after initial 
blocm significantly reduced snap bean pod yield as much as 50 percent,
depending on the preblooc N03:NHI4 ratio. Pod yield was unaffected by prebloo 
N03:NI4 ratio if at least half of the N in the nutrient solution was N03, or 
if N03 supplied all of the N during postbloom development. Therefore, for 
max. pod yield, N03 should be the primary (4form supplied to snap bean plants 
after bloom. The NO3 content in upper mature leaves at pod maturity was 
significantly correlated (r = 0.88) to N03 level applied, with a value of 
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Total N (KJeldahl N7000 ppm in the leaves associated with highest pod yield. 
+ N03) of at least 5.50 percent in upper mature leaves at pod maturity was 

associated with 	highest pod yield. (AS (extract)) 

0861
 
1984. Growth and chemical composition
26913 FIRGANY, A.H.; HUSSEIN, M.M. 


of Vicia faba and Phaseolus vulgaris seedlings as affected by different
 
Annals of Agricultural
concentrations of manganese in water culture. 


Science 29(l):19-28. Engl., 
Sum. Engl., 14 Refs. (National Research
 

Centre, Dokki, Cairo, Egypt)
 

Phaseolus vulgaris; Seedlings; Mn; Growth; 	Composition; Egypt.
 

irrigated withPot-grown plants of Phaseolus vulgaris and Vicia faba were 

nutrient solution containing 0, 0.01, 0.02, 0.05, 1.00, 5.00, or 10.00 ppm
 

Mn. Shoot and root fresh wt. of P. vulgaris increased with 0.01 ppm Mn and
 
was
decreased with further increase in Mn concn. Total shoot + root dry wt. 


ppr Mn for V. faba (7.6 g) and at 0.05 ppm 	Mn for P. vulgaris
highest at 0.01 

Leaf Mn conon. increased with increasing Mn supply to P. vulgaris,
(3.8 g). 


while V. faba was little affected. (Horticultural Abstracts) 

08u2 

26931 IIANKANGA, M.D.; TARIMO, A.J.P. 1985. Effect of grass mulch on 

nutrient uptake 	by beans (Phaseolus vulgaris L.). In MiJas, A.N.;
 

Salema, M. P. , eds. Workshop on Bean Research in Tanzania, 4th., Morogoro, 

Tanzania, 1985. 	Proceedings. Tanzania, Sokoine University of Agriculture. 

Surs. Engl., 3 Refs. (Dept. of Crop Science, Faculty ofpp.4-7. EngI. , 


Agriculture, Sokoine Univ. of Agriculture, 
P.O. Box 3005, Morogoro,
 

Tanzania)
 

N; P; K; Mg; Ca;
Phaseolus vulgaris; Cultivars; Mulching; Nutrient uptake; 

Seedlings; Flowering; Maturation; 	Mineral content; Tanzania.
 

Thrco bean var. 	(Kabanima, Selian Wonder, and Canadian Wonder) grown in field
 

plots either mulched or unmulched (control) were analyzed for total N, P, K, 

Mg, and Ca at the seedling, blooming, and maturity stages of growth. For 

values were observed at thetotal percentage." of N, K, and Mg, highest 

seedling stage, 	 whereas total percentage values of P and Ca were highes-t at 

the blooming and atwrity stages of growth, reap., in all var. The mulch 

treatment did not rignificantly affect the amount of nutrients taken by the 

plants. Var. did not show significant variations in their ability to take 

various nutrients from the soil. It is concluded that the stage of growth and 

the tyle of nutrient desired might be important considerations for nutrient 

analysis in tean. (AL) 

0863
 

C.; CAOT, C.; BARCELO, J. 1983. Influencia do altas
26295 POSCIENhIEDEIi, 


concentraciones 
de cadmo sobre el crecimiento, desarrollo 	y contenido de 

of high cadmiumpigmentos fotosirtfticon de Phaseolus vulgaris. (Influence 
photosyntheticconcentrationn on growth, development, and content of 

pionent3 in Phasieolua vulgaris). Anales de Edafologia y Agrobiologia 

19 Refs., Illus. (Depto. de
42(1-2):315-327. Span., Sum. Engl., Span., 

Univ. Aut6noma de Barcelona,Fisiologia Vegetal, Facultad de Ciencias, 


B-llaterra, Barcelona, Espa~a)
 

Growth; Cd; Toxicity; Chlorophyll;Phaseolus vulgaris; Nutrient solution; 


Yield components; Protein content; S|1ain.
 

The effect of different Cd concn. 	 (10, 80, aod 160 ppm) on the growth and
 

was studied under greenhouse conditions.
development of Pha-seolus vulgari:: 

Results indicated that Cd not only adversely affects plant growth, but also 

seed no., size, and protein content. There wasdecreases pigment content and 


no effect on germination up to 80 	 ppm Cd. (CIAT) 
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26085 SCHMITT, H.A.; WEAVEH, C.M. 
0864
 

1984. Level of application and period of
exposure affecting accumulation and distribution of chromium-51zinc-65 in hydroponically and 
grown kale, bush beans, and soybeans. Journalof Agricultural and Food Chemistry 32(3):498-503. Engl., Sum. Engl., 19Refs. 
 (Dept. of Foods & Nutrition, Purdue Univ., 
West Lafayette, IN
 

47907, USA)
 

Phaseolus vulgaris.; Nutrient s;olution; Ci; Zn; Harvesting; Timing; Nutrientabsorption; Mineral content; Ster:; Flower:;; Leaves; USA. 

Exi.t. were conducted to assess the efficiency of various conditions forintrisdc labeling of kale, soybeans, and buch beans with Cr-51 andVarious Zn-65.harvest tines, exos'ure 
conen., Percent of alplied 

levels and periods were employed and nuclide
done accumulated by various plant parts, andnuclide distribution were calculated. Cr-51 and Zn-65 conen. increased
proportiona]ly with, increasing level of application. The efficiency ofincorporatiorn of Cr-S1 or Zn-P5 varied little within each plant species amongvarious treatmernt level:. Fxposure period and levelaffected of Cr-1 and Zn-65the nuclide concn. :sigriflcantly () lss than 0.05) but not thedi:;tribution of Cr-51 or Zr-65. iadiorriucllde concn. was generally greaterwhen plants were exposed throuFhout the griwth cycle than for, shorter periodsof time, but the greater 'ficte.rey of ireor;oration into soybean seeds 

(AS) 
were exc:;ud daLing the ru roductive period of growth. 

occurred when plants 

O8c5 

26508 SIJMIN , P. C. ; VAN PEN Ph EL, W.1; IENFAI T, H. F. 1984. CytosolicNADP)His the electron donor for e Xt racel I Ul ar Fe( I1) reduction iniron-deficient bean rootsi. P1ant iliy:,iology 75(1):219-221. Engl., Sum.FngI., 17 fief:-., IU1t.( oe Plant Phy:iology, Univ. of Amsterdam,Fruislsan -18, 1098 P, Am:;trdam, The Nethurlarndr) 

Phaseolus vulgar|:; Foot:'; Ft.; .utrirnt u;take ; Netherland:;. 

In Fe-deficient haetolu: vulijarir I ant::, the total NADP (nicotinamldeadenine diriua!eotlne jhosjha-)/F' fres;t; wt.
form):NADP ratio 

arid the NADPH (NADP, reduced were twice tho.se ,f Fe-s ufficient plants. The NADPH:NADPratio wan corn leraly lowered after, a -niri. Incubationferricyanide. Tot., with I millimolar
;ApI wan not ir.fluenced by the growth condition; and wasmaily present in ttIh oxl d!i td forn. The renult: indicated that NADPHelestrori donor for was thethe. hij), ferri, : reductio. activity found in
Fe-def 
 r ( ral-tart:ra. Al tract:) 

2(C68 I'WA C., C. . 196 14. Ffttc d niveles; de sodio y calcio en lanolucirn nutritiva trv ' dar. de sorgo (So-ghum vulgare L.i,frijol (1Iharvolu:1 vuljor:: L.. ) y tcmate (Lyco;ertiicon esculentum M.)
in nutrient solution

(Effect (,f ofvno u: rd Icarus. on thedev-loI r IAt f : , ear nr tcmalo). Teasi Ing.Agr. Guatemala,Unoven:i!ad d., :'ar Car es. 71; . arman.,lIum.S1an., 14 Refs., Illus. 
Phaseol o: vi ar'; Nutrie.nt :l iution; Na; Ca; Germination; Diomassproduction; h icra, -ortent h;rcat.;Guat.,ala. 

The tolerance of :orghum:,, ian, and tomato to different Na arid Ca levels inthe nutrient :olut ion wa: ,vsiluat-d Lrdetr Fjtenihcuse conditions at the U. deSan Carlos, Gurterala. Th: iararturi:; ni,urvd wtr: germination time,tiomasn, analy::izs of 1Iart nutrient conem., plant height, and root length.Wher, IC meq Na/100 ml we-re added to the nutrient solution in the absence ofCa, r lant:i of the 3 crop: grinlrted but didcycle. not complete their vegetativePlar.? icuIt oj ed 1,oorly In the Iresence of 8 .eq Ca rind 10 meq Na/100 
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ml in the solution. The hiFghest biomass av. in the 3 crols were obtained with 
levels containirg 0-3 meq Na/l100 ml in nutrient solution, with or without Ca. 
The nutrient conen. of the ,plan had a similar jeroHance with respect to K. 
Ca, and Mg for 3 crops: in the ,resenceof Ca :t Increased for the differeiit 
levels of Ia evaluated; however, Na analy;i:, in the 3 cr0ps Indicated that Ca 
affects Na coen. reduction in the leaf tissue. (Al (extract)-CIAT) 

c867 
26239 VEIGA, C.L. 1960. Fotencial do utillz cao are nitrogenric, na forma
 

ionica e molecular, de cultivares cc feijoeiro (Pharneolus vulgaris, L.).
 
(Potential of nitrogen utilization, In Ionic anirmolecular fcrm:, of bean
 
cultivar3). Tese Dcutor Ai. Piracicant-1', Ira'.l, Er;ccla Superior de
 
Agricultura Luiz de Queiroz da itade (!ri.r:ao Paulo. 129p. Port.,
 
Sum. Port., Engl. , 85, iefr., 11lus. 

Phaseolu.- vul grs; Nutr ient :icllutIon; INutrlert uptake; Nitrogien fixation; 
Cultivars; Brazil.
 

The ca;aeity for- N utilization when ,,Uplled it; mineral and nolecular form: 
as well a:n the effect uf differert N sources or: N u) tal;: ard ,'yntiotic N1 
fixation of 3e bear cv. were evaL!uzted at the Centro de Enerti a Nuclear na 
Ag;ioultura (Piracicaba, LrazIl). Tw( cv. with higher potential for ionic and 
molecular N uptake were selected. Plant: grte Letter in com[letc nutrient 
solution (42 4ni N) than wher. inoculated. Tie Lest cv. for ionic N uptake and 
:;ymbioti' N fixation were c!cInha Bco de Ouro, Carloca, and Franil 343; for 
N fixation. cv. 7ayh6, Cha'que 2, Paul lsta Franco, Mexieo 22, Venezuela 350, 
Aroana, Mruna, ard Porrillo -int6ticowere the test. A etter plant growth 
was observed when N was ap[l ned in the form o' ammonium nitrate and urea. (AS 
(extract)) See also 0902 0918 0925 1155
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C02 PLANT DEVELOPMENT
 

0868 
25313 
CHOWDHURY, 1.R. ; PAUL, K.B. ; SASSEVILLE, D. 1981. The emergence and
 

yields of beans, okra and squash as 
influenced by Cytex, Triacontanol and
 
Ethrel, 
 In Annual Meeting Plant Growth Regulator Working Group, 7th.,
Dallas, Texas, 1980. Proceedings. Colorado, USA, Gireat Western Sugar CO. 
pp.77-82. Engl.. Sum. Engl., 8 Refs. (Dept. cf Agriculture, Natural
 
Resources & Home Economics, Lincoln Univ., Jefferson City, MO 65101, USA)
 

Phaseolus vulgaris; Plant growth substances; Growth; Yields; Dwarf beans;
 
USA.
 

Seeds of bush beans, okra, and summer, yellow squash were soaked overnight in 
Cytex, Triacontanol, and ethephon solutions, and planted in the field in 4
 
rows, each 6 m lonC, and replicated 4 times. At early blonc stage, one of the

inner rows was sprayed with the sale growth regulator solution. Seedling
 
emergence, growth, and yields of th se 
crops as affected by the above 
biostimulants were evaluated. The n- edling emergence or the seedling growth

were not signrficantly affected by tny of 
the treatments. Although not

significant, ethephon treatment sli:htly but consistently reduced the yields
of beans and okra. All other treat ,nts had very little effect on the yields

of any of the test crops used. (AS) 

0869
 
26033 DAGBA, E. 1985. Influence du milieu, en particulier de !a
 

temptrature, sur l'Adification du port chez 
 In haricot (Phaseolus vulgaris
L.). (Influence of environrental conditions, especially the temperature, 
on bean growth habit ). These Doct',ur Sc. France, Univercite de Clermont
I. v.1.275p.,v.2.197p., Rtsum6L de la these E. no.340,23p. Fr., Sum. Fr., 
Engl., 55 Refs., Illus. 

Phaueolus vulgaris; Plant habit; Temferature; Dwarf beans; Climbing beans; 
France.
 

The relations betweer Phaseolus vulFaris growth habit and culture conditions
(especially the effect of the tesp.) are analyzed. A bean var. (dwarf or
climbing) may be induced to develop an uIri ht or'a twining growth habit by

changing the environmental conditions. Generally, constant
a and low temp.
(12 degrees Clsius), in continuous light, is favorable to the upright habit;
a constazt arid warn temp. (27 degrees Celrius) is favorable to the twining
hatit. A kint ter,;. (30 degrees Celius) until the outspreading of the 1st
trifoliate leaf, follwed by a lower, temp. (20 degrees Celsius), induces the

twiring hablt. Inversely, a cool totl,,followed by a hot temp. induces the
 
upright hatit. (AS (extract)) 

0870
 
26204 FE1ISAPIPEZ, F.; GEi'T , 1. ; LOPEZ, M. 1985. Eta:as de cesarrol lo en la 

rlanta de frijol. (eveloepental :stag-e of the bean plant). In L6pez, M.;Fernandez, F.; "choonhoven, A. van, edL. Frijol: investigaci6n y
produccl6n. CaIJ, ColcomtJi,Centre Aitternacional de Agrirultura Tropical.
rp.61-78. fan. Illu: . (CIAT, Ajartado Areo 713, Cali, Colombia) 

Phaeolu. vul rain; Plaint ,'evel ;rent; Gru',t.; ['evelorental stages;
Germination; Em,-r' ivce;Fcwrrp; d r.; 1-'tluratlcn; Colcmbiai. 

The develo r,tal ,a orftQ,. t, cr,,(; rv ir, R, rer;l characteristicsi of
plarnt d,-velot'.eri t are dtesri ,.i or. tI.e F and,asirfriholcgica:
lhyslolcgical ubanesit, the;, tant. The factor:, if luer;eir.j the duration of 
the develc, r.eurtal stares of t>,c.irt rtfied, namely )rrowth habit, 
earlIne:,, and c Inure. (IdAT) 
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0871 
26552 HAYES, P.M.; PATRICK, J.W. 1985. Photosynthate transport in stems of
 

Phaseolus vulgaris L. treated with gibberellic acid, indole-3-acetic acid
 
or kinetin. Planta 166(3):371-379. Engi., Sum. Engl., 18 Refs., Illus.
 
(Dept. of Biological Sciences, Univ. of Newcastle, N.S.W. 2308, Australia)
 

Phaseolus vulgaris; Gibberellins; Indoleacotic acid; Cytokinins; Auxins;
 
Nutrient transport; Australia.
 

GA, IAA, or kinetin applied to the apical regions of decapitated stems of
 
4
 

dprooted Phaseolus vulgaris plants, promoted (1 )C-photosynthate transport to
 
the site of hormone application. Hormonal promotion of acropetal 
photosynthate transport was associated with sigrificant increases in the pool
 
size of free-space sugars at the hormone-treated region of the stem. The 
hormone-induced increases in the free-space pool size depended on continued 
phloem transport in the stem stumps while photosynthate leakage from the sink 
tissues of the stems was unaffected by the hormone treatments. On the basis 
of these observations, it is concluded that the increases in the pool size of
 
sugars in the stem free space results from hormonal action on processes that
 
determine rates of sugar unloading from the sieve elerent-companion cell
 
complexes. (AS (extract))
 

0872
 
26917 JOLLIFFE, P.A.; EHRET, D.L. 1985. Growth of bean plants at elevated
 

carbon dioxide concentrations. Canadian Journal of Botany 
63(11):2021-2025. Engl., Sum. Engl., Fr., 26 Refs., Illus. (Dept. of
 
Plant Science, Univ. of British Columbia, vancouver, B.C., Canada V6T 2A2)
 

Phaseolus vulgaris; C02; Growth; Canada.
 

Plants of Phasenlus vulgaris cv. Pure Gold Wax were grown in controlled
 
environment chambers at 6 C02 concn. ranging from 340 to 3000 
microliters/liter. Data for plant growth analysis were obtained from 5
 
harvests from 11 tc 55 days after planting. Growth curves were fitted to the
 
data using a cubic spline regression procelure. C02 enrichment caused large
 
and rapid increases in leaf dry wt., unit leaf rate, and specific leaf wt.
 
Smaller responses included a decrease in LAR and an increase in leaf wt.
 
ratio. Root dry wt. and leaf area were not significantly affected by C02
 
treatments. RGR was initially higher in C02-enriched plants and later
 
declined; it may be a suitable index for the evaluation of C02 effects during
 
long periods of growth. Results indicate that leaf formation and expansion
 
were not limited by assimilate supply. Max. growth and pod yield were
 
obtained in plants grown at 1200 microliters/liter C02. (AS)
 

0873
 
26537 LAMBERT, W.D.; WHELESS, T.G.; BASLER, E. 1985. Effects of
 

acifluorfen on auxin translocation in bean seedlings. Plant Growth
 
Regulation 3(2):119-123. Engi., Sum. Engl., 13 Refs. (Dept. of Botany &
 
Microbiology, Oklahoma State Univ., Stillwater, OK 74078. USA)
 

Phaseolus vulgaris; Seedlings; Herbicides; Plant growth substances; Auxins;
 
USA.
 

The effect of sodium salt of acifluorfen on the translocation of the
 
(14)C-labeled auxlis ,4,5-trichlorophenoxyacetic acid (2,4,5-T-(11)C) and 

IAA-1-(14)C and was determined. The auxins and acifluorfen were injected into 
the stem at the cotyledonary node of 9-day-old bean cv. Tenderpod seedlings. 
The plants were harvested 4 h after' treatmerit and analyses of (14)C were made 
of various plant parts. Acifluorfer, increa-ed 2,4,5-T-1-(14)C translocation 
out of the treated area and especially into t|he lrge primary leaves. This 
translocation pattern is indicative of a[ojla!ctic trannlocation and suggests 
that acifluorfen inhibited vein loading of the auxins:. A.-fluorfen affected 
auxin translocation in the dark as effectively a:;in the light even through 
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the herbicidal effects of acifluorfen are known to be expressed only after
 
llglit treatment. (AS)
 

0874
26288 MISRA, L.H.; BEWLEY, J.D. 1985. The messenger RNA population in the 
embryonic axes of Phaseolus vulgaris during development and following
germination. 
 Journal of Experimental Botany 36(171):1644-1652. Engl.,
Sum. Engl., 22 Refs., Tllus. (Plant Physiology Research Group, Dept. of 
Biology, Univ. of Calary, Alberta T2N IN4l, Canada) 

Phascolus vulgaris; Germinatlon; Seed, RNA; Proteins; Genetics; Canada. 

Messenger RNA3 were extracted from young, mid-maturation, late-maturation,
mature-dry, and 20-h-germinated embryonic axes of Phaseolus vulgaris cv.
Taylor's Horticultural. They were translated in vitro in a rabbit 
reticulocyte lynate protein synthesizing system. Analysis of the translation
products using 2-dimensional polyacrylamide gel electrophoresis indicated
that there were substantial changes in the messenger RNA populations of
develoji ng and germinating v xes. The no. of polypeptides synthesized

increased 
sharply at 20-22 day:; after pol lination and then declined. There 
was a arallel increaste and decrease In the Poly(A+) content of the seed
axis. Te analy:cin showed thiat certain messages were present throughout
developrent and We,'estored ii; ;0,t -fe dry c .,d. These messages were degraded
upon subs..equent rehydration. Some m(ssages appeared during mid-maturation but
declined during later stages of develolruent and Were absent from the mature
seed. In the germinating seed a set of mesoages unique to germination
 
al peared. (A:)
 

0875
26290 MORPIL', D.A.; A ITHUR, E.D. 1985. Effects of gibberellic acid on
 
patterns of carbohydrate distribution and acid invertase activity in 
Phaneolun vul Igrm. PHyiologia Plantarum 65(3):257-262. Engl. , Sum.
Engl . , 2i Pef:;. (Dept. of iology, Building 44, The Univ. , Southampton 
"V9 5N1t,England) 

Phaseol us vu.: ; I lant growti, sub:stances; Giblerellins; Growth; Unitedgi r~gdcm. 

7h,!a;;:,a tcn o" IA (10 miromoler) as a root drench to 16-day-old plants

of Eh: eelu: vuolgris ov. Masterpiece ,ti ulated growth of the 
 stem 
lnternode:; ard r'duced roct growth. GA treatment did not affect the export of 
(14)C from a priIcry ,af to whlich ((1'4)C)-sucrose was applied, but greatly
inreaed uvard trar:o:lcatlon to the elongation region of the stem at theexIpense o.1 t.rane; oct t,. the hypocotyl and root system. The observed changes

In the, atterns (f '-owth:nd ((1)C)-labelled assimilate distribution were

correlated witt i.nea:ethe
an in specific activity of acid invertase in the 
elconFat g stem it:ternudes aid a de(reanse in invertase activity in the
oyj ocotyl ard root. flucro:,e coincn. in the elongalI.,, internodes fell 
c:ub:tant .,ly after treatm,.t w it rA while the concs, of hexose sugars

lncrca;ed. It I :sugFested that by stimulating 
acid invertase synthesis in

the (i oratfir;.ternales, 
 GA acts to entablish a more favorable sucrose 
gradlent t, twr. theee :;inks, and source leaves. Under source-limiting
condtonr; t trn, to, tn will lead a reduced rate of assimilate 
tran/Iocat:r, to cctetinF :inks: in the root system. (AS) 

087b

26296 IHNgO:-T, I.; LE PAGE-DEGiVRy, M.T. 1985. Change; in abscisic acid 

co'ront In a>I: ind eotyledon:3 of developing Phasteolus vulgaris ei'bryosand their hy:-:,logical cons( Iuene:' Journal of Experimental Botany
36(1/3):1900-1901,. EnFl., "um. Engl., 16 iefs., Illus. (Laboratoire de6Phy:iologic 26 

g tale, 23, Avenue Valrone, 060314 Nice Cedex, France) 

Phaseolus vuIgari:;; mt:yo; Cotyledons; Plant growth substances; Growth; 
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France.
 

Changes in ABA content with time were me:asured in embryonic axes and in 
cotyledons of Phaseolus vulgaris embryos using a radioimmunoassay. During 
embryogenesis, a similar pattern was observed in both tissues. ABA increased
 
to a max. 29 days after anthesis, followed by a decrease as the seed matured. 
The level of ABA in the cotyledons was always much higher than that in the 
axes. In in vitro cultures, the duration of'the lag phase before germination
 
of isolated embryonic axes increased with ABA content. The presence of 
cotyledons always lengthened the lag ,hase; longer lag phases were associated 
with greater concn. of ABA in the cotyledo's. Moreover, the presence of
 
cotyledons stimulated the growth of seedlings. (AS)
 

0877 
2629? PREVOST, I.; LE PAGE-VEGIVRiY, M.T. 1985. Inverse correlation between 

ABA content and germinability throughout the maturation and the ii:vitro 
culture of the embryo of Phaseolus vulgaris. Journal of Experimental 
Botany 36(170) :11457-14614. Engl., Sum. Engl., 21 Refs., Illus. 
(LaLoratoire de Physiologie V6g6trle, 28, Avenue Valrose, 06034 Nice 
Cedex, France)
 

Phaseolu:s vulgaris; Seeds; Embryo; Germination; Plant growth substances; 
France.
 

Changes in embryo ABA content during the maturation of the seed of Phaseolus
 
vulgari: cv. Contender were followed, using a radioimmunoassay. The pattern 
of charge is similar to that already described in several species: a rapid 
increasze (from day 1E to 29 after anthesis) wa; followed by a decrease, the 
ABA level being 10 times lower or, day 48 than on day 29. Embryos isolated 
from day 18 to 148after anthe: i: were alI e to germinate when cultivated on a 
mineral medium supplemented with sucrosu and agar. The development pattern 
varied throughout the embryogene:i: and could be correlated with the 
differentiation of the embryo at the time of i:olation. Before germination 
could take place, a !aF phase wa:; observed, the duration of which could be 
correlated with embryo ARA content. As APA content increased in the youngest 
embryos the duration of the lag Ihase ir creased. 1, the same way, the no. of 
day-, to germinatior was :hown to diminl:si a; ABA content decreased. Inverse 
correlation betwee:n ANbAcontent and 8erminability was thus demonstrated 
thr'oughout the d:vilcetont of the embryo. Puring in vitro culture, free ABA 
content dlerea:ed it, the embryo and reached l ow value: a few day:; before 
germit.attorn ocurrtd. Th! begi noing of root elongation in culture was again 
well corrliated with the ni; ap[eaiance of free endogencus ABA. A transfer 
exit, nducln4' an earler germination assnociated with a more limited 
develo; sent 5u4','est s that tie' lab- jliase is asociated with an active 
continua ticn of erryonic develoitcnt. (A) 

0678 
26298 IIAMLO, . C 1. 118,. Gleoerceptlon in primary lateral;hE, and 

root:; of P"a:;ecl us vul gar 1. (Fe cee). . A model to explain the 
dlfferential eoreu: orno.vr.:e of' I ritnry and lateral roots. Canadian 
Journal of otany 63(1):21-214. 0 

n 'l1 Sm. Engl., Fr., 29 Refs., Illus. 
(to t. of iil rloy, ray or Univ., Witco, TX 76798, USA) 

Pha:seolus v:l gari: ; }Hoots; t art roeti 'ub'tanes ; Growth; USA. 

The bending: reaon:;e of minto.;urgiecally treated root: of Phaseolus vulgaris 
;edltng: was s-tudied in lab. triais.. Half-ti;lled [ritnury and lateral roots 

bert toward: the side of tte root on which the intact half ti , remained. 
Asyttotri cal placement of a til of a lateral root onto a detipped Vritutry 
root cautsed the root to bend to the slide on whlicb the ti; was placed, The 
more ronouned j7Tavty 're: ,onSe of 1)tiactry root,:, ecu'ared with lateral 
roots, was:;[o:;tively correlated with the Teater vol., width, and length of 
columella in the Irirmry roots. It was concluded that lateral roots produced 
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less growth irnhibitor arid wlre unable to redId;tributc the inhibitor to create a concn, griadient oinfficie:ntto induce a 1ronounced gravitroldc r'esponae.
(iorticultural Abnta'cct : ) 

087926595 cLIltAY NCIrIji O.M. VAN:, '.W. VANAK;iIl., icjbs. Inter'dependence of
growth, water v',l,.i on:; arid ca:circ acid level in Phaneolun vulgaris
dur'in, watr'icq'-ici . liy:iclc.gia Plantarum 63(;?) :215-220. En1g . , Sum.
Fnl.,l .- 3 ic :. , . I otni cal Laboratory, .t'ate Univ. of Utrechti.,
Larclc Nic uwi tra ta1 -0(,,1 PN' ti-techt, Tie t oterIanrd:;) 

iica.~.ol u "lp' ; Giionwi;y i'u C W, ; Ir;' WateI' reul r'c'1.rl t L;;Tran:ijivation; 

TL,. it r tr 'W c.l.wee, r. 
1 

it gi (wt and w'ter l'elatinc after'
 
wiA l.-'' i ri .;. . .tVI , 1 a t y ,( 
 (ovdlli :c!- ctar eou ly fi'owth,

tran;r I titicic c, tI' I UtentI;U;il t u ( v, 
 leaf diffu. ion 're-ci,'tanc e, and ABA
contelit I iin \'c .lcc V.ci : cv. bl'Uitc:,NOCoid- 101l rcdc . Growth wan'

Ii.'ltcd a'z 'titt ' i-'codr , wh,i .: t an: i vat jon decreaned 
llI tali ,Io6 It vovi in iacct -, days. TDe lit 2 day:: after, flooding] a:jril I cciI r. A a I tt.fitit. the lec ct.-WiW .0:1 t'rv-d which was 

ae CeClaiticl: 2 Lrca-i:,t3 cc.. n difi'u 'utc :'el tarce. 'i't.tinrc'ease ii ALAcontent CLII I', i ihi ited exolr t fr'vom ti' lcavec. After the 1st2 day: a d cat. wctc rI, icr tia! mid tuci ol' wi: ac 'oc.l cmiod by ;tdriaticilc-'eaZc t r tCi.ti . ,. 101tl 1., dii Icuicr I L':zi:'tar;c-. Thi: large ircvrease in
ABA2 conterit (.c' ti t,c 't t ,k t tf - i-,(-.eiI cad i-ueoLezi 1 a rti n v;lcae.. Thce chcangein diffu::o 1 I I : 1 c :C, a tq of0,;I : i ,lcit 1 liy with the change in
A}A content . It.( j t'i 1iity4:C '' -'uli.-d tha t ic'c3ide:; ABA it:: metabolite
 
Iht)ine nlvct Cd ur
l Cc 1 1. .' at c iCit'cN.r t er' the for'rition ofadventito rootC , .tl.c,- .3ya, c(tyI, AI'A Icveii, 1i'i 'c:;ion I'e'ntancee, water
 
Iot'r. Ial, a! tilr','Cr Iret uvl
:d t , t cfe-. Tr'an:ipi iation ::howed al1 (aw 1' Uc.,-- ( th d;iy alttv'eccV:'y m I cc Jillp, wi. -rea: p'cwth wa: irhi bited
f'r ot c it , 'l a: I y:. ,, r . kcia tI :'lrilar'ity txi: t:! betwc 'tcc Il'rnt o-cI'vat 4 Co ticti, : i c ,an ;ift: t( f'lcodllz ii: th,- I:I-known
 
v'uzqoe :;(' tocdT c L.ct
 

CV80
 
26507 .t'U, .; 
: C , i. .; : t-cI;'t , A.R.; l:TEENHEtGi, K. 1985.U; take iC1 1 If r. 0 1)' .- i;,t,.1,.. ccml-ound:nec,1cucy by wheat and beans

gc'cwf or. a C ;i: 1.clant ;,a! 1oii 87(3) :3t7-3553. Fn:l. , um. Engl., 27t'ie:;., IllI . ( 1'e t. of" 'a i:c c, i'o'k'oine Univ. of Agri cul ture, P.O. 
lIox ; W '' T,c ' 1-o, I lrZ i 

'a.'-c' t vul Fit 17%CvLtv i:. it or, Tvi'l'ctn:,loc'tiontj ; h g ; Norway Tarczriinia. 

"tccdic: weI' , cOir 'ccii.d tc0 LVlc tt: th Uj t ici'f'HF" by wheat carci lieann Frown 
onar Oxi:.o wi tt 'i ff lr;t lvt-I:. of t IEC arid H CI . Gelmiriiation of beansgrown with il. ,i. Cid: ict 5ttiYg iig/kg :coil failed completely, even after
r'eptated (,wihl,. Yi- i::4 wle deczrc'va:ed, thouji riot -ignificantly, by tigC12 up
to 5 ng t,/kj :;oiI. TIi,:cni.n. (1'lip 1-2ii
ii traw, but riot jra in, increased 

:itgnificantly wit 
 inr C,:irg Ifcli:i of MC anJ 11gC12 zipplication, and wan
J'eCAtrC' 1 i ac 1pct1 i i c tr C 2. Tran: location to Lycain wan low, with

lit tie, ..c t, I liltci fCrtt n t't-1.i gl''wn with MEdMCor' IiECl2. (AUS (extract)) 

26 iL' , f . PA;.VA ANlI !BBCCN,C.E. 1985. InI'luicia da luz no

d e:-ccv Ilvrcit,. i i, do fe'ijoe2r o 
 Bhac:(olun vulgari. L.). (Influence oflif-ht on leaf d, of hvantc). ,i-vi;ta Ceres 32(179):1-11. Port.,Lurn. Port.-, F.,'l 17 ieft;., li uci. (Univ. Fcderal de Vicona, Dept. de

Piologia Ve,'tcl, 36.570 ViUora=G, 1il'ccil) 

Phaneolunc viuicr!:.; Liict; Leave:; i'torirata; Plant development; Brazil. 
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Bean leaf anatomy variation, in plants grown at 9.8, 18.u, 27.0, and 36.0 
Klux, is characterized by increased leaf thickness with increase in light.
 

Leaves grown at lower light intensities have larger intercellular spaces than
 

leaves grown at higher light treatments. Hooked trichomes were more frequent 
at highest light levels. Stomata frequency increased at the highest light 
intensity but the highest frequency was observed at 27 Klux. Stomata1 
diffusion resistance was greater on the upper surface of the leaf while 
stomatal diffusion resistaice increased with a decrease in light intensity on 
both sides of the leaves. (AS) 

0882 
26230 SUBRAMANIAN, D. 1981. Effect of'gamma radiation on the germination
 

and needling growth in French bean and lima bean. Science and Culture 
47(3):107-108. Engl., Illus. (Dept. of Botany, Annamalai Univ.,
 

Annamalainagar 608 101, India)
 

Phaseolus vulgaris; Seed; Irradiation; Co; Germination; Mutation; Growth;
 

India. 

One hundred seeds (10 percent MC) each of Phaseolus vulgaris var.
 

Accelamatised Bountiful and P. limensis var. Red Speckled were irradiated
 

using Co(60) as the garma ray source at 5, 10, 20, 30, and 40 Kr. Germination
 

as well as reedling survival were more affected in P. limensis than in P.
 

vulgaris. The lethal dose for these 2 were 20 and 40 Kr, resp. The critical 
levels in which max. mutagertc effectiveness and efficiency were found were 5 
and 20 Kr, reap. (CIAI) See also 0840 0858 0861 0863 0897 0905 0907 
0920 0923 0930 0955 0964 1085 1135
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C03 CHEMICAL COMPOSITION, METHODOLOGY AND ANALYSES 

0883 
26249 BALDINI, V.L.S.; DRAETTA, I.S.; 
PARK, Y.K. 1985. Purification and


characterization of alpha-galacto-.dase 
.'Om feijao bean Phaseolus

vulgaris. Journal of Food Science 50(6i1766-1767. Engl., Sum. Engl.,

10 Refs., Illus. (Inst. de Teenologia de Alimentos, Fazenda Sta. Elisa,

Caixa Postal 139, 13.100 Campinas-SP, Brasil)
 

Phaseolus vulgaris; Enzymes; Proteins; Analysis; Brazil.
 

Alpha-galactosidase from Phaseolus vulgaris var. 
Carioca-80 was purified and

its characteristics established. The purified enzyme exhibits multiple
forms--enzymes I and II with mol. wt. of 140,000 and 49,000 daltons, reasp.
Optimum pH was 5.5 for enzyme I and 6.0 for enzyme II. Optimum temp. for both was 55 degrees Celsius. Kinetically, enzyme I is more reactive. Heavy metal
ions completely inhibited both enzymes. Galactose is a potential inhibitor
 
for both enzymes. (AS) 

0884

24687 BLISS, F.A. 1976. 
 Annual report on improving yield and quality of
 

bean seed protein and the development of superior populations for

cocierative utilization in breeding programs; January 1-December 31, 1976.

Washington, D.C., Agency for International Development. Department of
4
State. 
 9p. Engl., Sum. Engl., 2 Refs., Illu:.
 

Phaseolus vulgdris; Plant breeding; Yields; Protein content; Seed; Genotypes;
Germplasm; Tannin content; USA; Colombia; 
Puerto Rico.
 

The research carried 
out in Wisconsin (USA), Colombia, and Puerto Rico on

developing and evaluating high protein bean genotypes with wide adaptability

and multiple trait superiority in discussed. The results of the studies arepresented and illustrated with tables. There is great variability among beangenotypes to accumulate protein in the seed. There is now a sound basis fordeveloping strains with improved met. content, and research is well underway
in determining the effects of tannin. (AS (extract)) 

26585 KUNWAR,N. ; 'IJNGH, R. ; .51141A, 
0885

H.M. 19814. Studies on mineral 
composition and protein content in French bean (Phaseolus vulgaris L. )Progressive Iforticulture 16(1-2):116-119. Engl., Sum. Engl., 6 Refs.(Government Valley Fruit Research Station, Srinagar Garhwal, Uttar Pradesh 
Pin 246174, India) 

Phaseolus vuigaris; Snap beans; Cultivars; Mineral content; Protein content;

N; P; K; Ca; Mg; Climbing beans; Dwarf beans; India.
 

Fifteen French bean cv. commonly Frown in the hills of Uttar Praderh, India,were eyamined for grain mineral and protein contents. Mean values were 2.76,
0.11, 1.60, 0.22, 0.147, and 23.53 percent N, P, K, Ca, Mg, and CP, resp.
Semidwarf cv. showed the highest protein content followed by dwarf beans,whereas tall beans had a low content. The same was true with respect to P and 
K contents. Ca and Mg concn. were highent in tall and dwarf beans, resp.
Positive significant correlation., were observed between protein and N (r+0.92) and between 14 and Mg (r z +0.67); medium correlation was observed 
between protein and Mg (r 0 + 0.55). (AS) 

0886
26275 LANA, M.; PORTA, H.; PADILLA, J. ; FOLCH, J. ; SANCHEZ, F. 1984.

Heterogeneity of glutamine synthetase polypuptides in Phaseolus vulgaris
L. Plant Physiology 7[(0):1019-1023. Engl., Sum. Engl., 22 P.efs.,
Illus. (Centro de Investigaci6n sobre Fijaci6n do Nitr6geno, Univ.
Nacional Aut6noma do M6xico, Cuernavaca, Morelos, Apartado Postal 565-A, 
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M~xico)
 

Phaseolus vulgaris; Enzymes; Proteins; Mexico.
 

Glutamine synthetases from roots, nodules, and leaves of Phaseolus vulgaris 
were purified to homogeneity and their polypeptide composition determined.
 
The leaf enzyte is composed of 6 polypeptides. The cytosolic fraction
 
contains two 41,000 dalton polypeptides and the chloroplastic enzyme is 
formed by four 45,000 dalton polypeptides. Foot glutamine synthetase consists 
only of the same 2 poly|peptides of 43,000 daltons that are present in the 
leaf en~zme. The nodule erzyme is formed by 2 polypeptides of 43,000 daltons, 
one is common to tho leaf and root enzyme but the other is specific for 
N2-fixing nodule tisaue. The 2 glutamine synthetase forms of the nodule 
contain a different prcportion of the 43,000 dalton polypeptides. (AS) 

0887 
26549 LE PAGE-DL IVRY, M.T.; BULARD, C. 1984. A radioimmunoassay for
 

abscisic acid: pruperties or cross-reacting polar metabolites.
 
Physiologic V6gitale 22(2):215-222. Engl., Sum. Engl., Fr., 16 Reflb.,
 
Illus. (Laboratoire de Phyojiologie V6g6tale, Facult6 des Sciences et des
 
Techniques, Pare Valrose, 06034 Nice Cedex, France)
 

Phaseolur vulgaris; Plant growth substances; Analysis; France. 

Estimates of ADA in an extract of Phaseolus vulgaris cv. Contender embryos 
appeared too hi.,gh using a radicimmunoassay technique. Purification using TLC 
established that ADA in its free and alkali-hydrolyzable forms constituted 
only a small Part of the immunoreactive material. The major source of the 
cross reactivity was a group of polar metabolites poorly soluble in ether but 
well recovered by ethyl acetate arid butanol. The metabolites were compared 
with recently identified glucosides of ABA and dihydrophaseic acid, but major 
differences were detected. (Seed Abstracts) 

0888
 
26979 LESTER, G.; HOSFIEL!S', G.L.; IZOUIERDO, J.A.; UEBERSAX, M.A. 1980. An 

HPLC method for the quantitative determination of nonstructural 
carbohydrates in tisues of common bean. In Michigan State University. 
Agricultural Experiment Station. Saginaw Valley bean-beet research farm 
and related bean-beet research. East Lansing. 1980 Research Report. 
pp.80-84. Engl.
 

Phaseolus vulgari. ; Carbohydrate content; Sugar content; Seed; Analysis; 
Pods; S'ems; Root:,; Pry ratter; Leaves; Petioles; USA. 

Aniaccwate analytic procedure for rapid separation and quantitative 
d(t.rmination of frec :ug-ars and water-soluble starch in tissues of common 
bean was developed, using high performance liquid chromatography. The data
 
obtained are presented in table form. (CIAT) 

0889
 
L6283 MANENE,.; MANEN,J.F.; MORGAN,M.R. 1984. Phaseolus vulgaris lectin 

heterogeneity related to their metal content. Plant Science Letters 
37(1-2):105-110. Engi., Sum. Engl., 19 Refs., Illus. (Inst. de 
Botanique, Uraversit6 de Geneve, 1 Chemin de l'Imperatrice, 1292 
Chamb6sy/Geneve, Switzerland) 

Phaseoius; vulgaris; Lectinn; Mineral content; Mn; Ca. 

The seed lectins of Phaseolus vulgaris cv. Contender typically consist of 5 
tetraneric isolectins E4, E3L, E2L2, EL3, and L4. However, electrophoretic 
and irsoelectric focusing analysis of each purified protometer show a great 
heterogeneity. It wain demonstrated that each tetrameric isolectin exists in 5 
different electrophoretic forms depending on the amount of Mn(2+) cation 
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bound to each isolectin. The effects of Mn(2+) binding on 
charge and/ormolecular properties of the protomers are discussed. Under the same exptl.

conditions, if Ca(2+) ions are used instead of Mn(2+), 
the above
 
modifications are not observed. (AS)
 

089026299 RATIHERT, 0. 1985. Sucrose and starch content of plant parts as 
a
possibl indicator for salt tolerance of crops. 
 Australian Journal of
Plant P..:sology 11(6) :491-495. Engl., Sum. Engl., 29 Refs. (Plant
Nutritic., Berliner Str. 80, D-1000, Berlin 37, Federal Republic of 
Germany)
 

Phaseolur1 vulgaris; Sucrose; Salinity; Starch content; Leaves; Roots;

Resistance; German Federal Republic.
 

The effects of NaCl 
on total 
root and leaf sucrosa and 
on total foliar starch
in crops of differing salt tolerance were investigated during the earlystages of salinity stress. Leaf sucrose level increased most bushin bean(sensitive) but less in rice (moderately sensitive), whereas it decreased

slightly in soybean (moderately tolerant) and 
more in cotton (tolerant).
Initial root sucrose war; lowest in bush beans, but this sensitive species
showed the largest percentage increase after salination. Foliar starch
increased in sensiftive crops but decreased in tolerant crops. NaCl-inducedcarbohydrate change in roots, and laminae was correlated with tolerance of thespecie:! ind;cInde.ntly of ion-regulation behavior. Sucrose and starch contentsmay assist in the ,;election for salt tolerance within op,:eies. (AS) 

* 089126243 RODRIGUE ' 1 MOM,, D. 1982. Efecto de los polifenoles sobre ladigestibilidcd ir-vive e in vitro de Ia protelna del frijol. (Effect ofpolyphenols. on in vivo and 
in vitro digestibility of bean protein). 
 i'esis
Hag.Sc. Guatemala, Uriver:idad de 'an Carlos. 98p. Span., Sum. Span., 113 
Refs. , Illus. 

PhaseolLs vulgaris; Fhenolic content; Digestibility; Seed color: Guatemala. 

Two methods to quantify polyfhenols in legumes and develop an in vitromethodology were evaluated to determine the digestibility of white, black,
anu red ,2an p;rotein. Finally, the polyphenol content with both methods
varied with the seed coat color and the beat treatment reduced its content.
In the cooked or, drjied 
 bean flours with broth, the percentage of total
polyphenol los determined by Folin-Veris reached 37 percent and 
 a reductionof 94 [ercent was obtained for biologically active polyphenols determined bythe i{agerman-But crts t th~od. The major reduction of polylhenols was observed
in the cooked and drieod beans without broth, reaching values 
 of up to 51 and96 percent for total and biologically active polyphenols, resp. In the trialwith rats the dige:stIbility of beat, protein with broth was 't3.21, 69.56, and611.51 percent for' white, red, and black bean:;, rerip.; in beans without brothdigestibility of bean ;rotein was 71.97, 71.S6, and 68.83 percent for white,
red, and blank bean:3, resp. (AS (extract)-ClAT)
 
0 92 

26502 ROSII;GER, CIf.; WILSON, J.M. ; KERh, M.W. 1981. Changes in thesoluble jrotein and free zxiino acid content of chill-sensitive andchiil-resi:it:,nt plantz during cnilling and hardening treatments. Journalof Exerimnentai Lstaff 35(159) :1460-11471. Engl., Sum. Engl., 33 Refs.,
Illus. (School of Plant Biolooy, Univ. College of N1orth Wales, Bangor,

Gwynedd LI.57 2UW, England)
 

Phaseolus vr~lgrs; Relative humidity; Prought, I.eaves; Protein content;
Amino acids; Snap beans; Temperature; United Kingdom. 

The effects of low Ltmp. 15 .nd 1.- egrees Celsius) and drought treatments on 
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leaf soluble protein content and free amino acid content were investigated in
 
4 species, which were ranked according to chilling sensitivity: pea
 
(chill-resistant), mung bean (highly chill-sensitive), and tcmato and French
 

bean (intermediate chilling sensitivity). Drought treatment caused a 30-110
 
percent decrease in protein levels, and in all but mun bean a 100-200 

T'ercent increase in free amino acid conen. Four days chilling at 5 degrees 
, -: sius, 85 percent RH, caused leaf water content to decrease by almoat 50
 

;,(rcr,t in mung bean, but by only approx. 6-7 percent in the other 3 species.
 

During this treatment the leaf soluble protein content decrea:sed in all 4
 
species. although the decrease was greatest and most rapid in mung bean. In 
the chill-sensitive species the decrease in protein content was accompanied 
by an increase in free amino acid content. When plants of each s| cies were 
chilled at 5 degrees Celsius, 100 percent fill, water loss was greatly reduced 
or prevented and there was no significant decrea.:e in leaf soluble protein. 
It is concluded that the protein decrease which occurred at 5 degrees 
Celsius, 85 percent RH, was a response to water loss and not the direct 
result of low temp. However, chilling at 100 percert Ell4 did cause an increase 
in free amino acid content of the chill-sensitive species, suggesting that 
thin was a direct response to low temp. Althougl drought treatment caused a 
6-20 fold increase in free proline content in the leaves of the 1; specie
examined, cJilling (5 degrees Celsius) and chill-hardening (12 degrees 
Celsius) caused little change in free proline content, indicating that the 
accumulation of this protective amino aciu is unlikely to contribute to the 

effectiveness of the chill-hardering treatment. rAS) 

0893
 
26287 SAME., S.K.; DESHPANDE,. S.S.; SALUNKHE, D.K. 19814. Dry beans of
 

Phareolu,. A review. 2. Chemical composition: carbohydrates, fiber,
 
minerals, vitamins, and lipids. Critical Review. in Food Science and 

-

Nutrition 21( 1) :141-93. EngI., 463 Refs., Illus. (Dept. of Nutrition &
 

Food Science, Muscle Biology Group, Univ. of Arizona, Tucson, AZ, USA)
 

Phaseolus vulgaris; Carbohydrate content; Seed; Starch content;
 
Digestibility; Proteins; Fib.e content; Mineral content; Vitamin content;
 
Cultivars-; Fatty acids; 1TSA. 

An extensive titliogr.phic review on the current status of research on the 
chemical comp,)sitl-n of dry beam carbohydrates is presented. Isolation 
techniques, s ze, shape, and appearance of starch granules, amylose content, 
granule crystdline characteristics, molecular structure analyzed by 

debranching erzymes, gelatinization temp. and pasting properties, and 
functional proierties such as rwellicg °rndsolubilization are indicated. 
Investigations on the oligosaccharides of the raffinose family, carbohydrates 
as crude fiber, and pectic substances that affect bean cooking quality are 
reviewed. The di,,estibility of carbohydrates, DV, NPU, and the influence of 
starch content on the digestibility of proteins are taken into account, an 
well as some aspecs of the alpha-amylase inhibitors. The investigations on 
the bean fiber content show important nutritional implications in human 
nutrition such as its possible influence on the protection against 
atherosclerosis and certain venous diseases. Studies on mineral content of 

bean reed such as Ca, Fe, Cu, Zn, P, Y, Na, Mn, and Mg, and the content of 
the other substances as phytic acid, oxalic acid, and polypilenols that form 

complex substances which prevent the mineral ab::orpticn by the organim are 
reviewed. The vitamin contents; of bears such as Ayoccte, Dayo Gordo, Red 
Kidney, Small White, Creat Northern, Pinto, and even other species as 
Phareolus luratus , P. limensis, and P. aureus, are presented and compared. 
Lipids are included in this review. (CIAT) 

0891; 
26037 SWAHSON. B.G.; SE11, P.; W00 , D. ; IOSFIELD, G.; UEBERSAX, M.A. 

TFLEK, L. ; BIRFSANI , R. ; BRAIIAM, E.; ELIAS, L. ; MOLINA, M. ; GOMEZ-BRENES, 
H. 1982. Improved biological utilization and availability of dry beans.
 

In Dean/Cowpea Collaborative Research Support Program. U.S.A. 1982 Annual 
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Report. East Lansing, Michigan State University. pp.57-63. Engl.
 

Phaseolus vulgaris; Agricultural projects; Lectins; Phytohaemagglutinlns;
Seed coat; 
Proteins; Socioeconomsic aspects; Digestibility; Phenolic content;
 
USA; Guatemala.
 

Achievements of the project to improve the biological utilization andavailability of dry heans in the USA and Guatemala are summarized and goals
for 
1983 are given. A method was developed to assess hemagglutinating lectins
 
in dry and processed beans, as well 
as a method to determine procyanidins and

other components in se'd coats of dry beans. A strong binding capacity of
procyanidino and some pigments was observed. Globular rotein G-1 from dry
beans was also isolated and purified. Thu results of a survey of rural 
Guatemalan bean producing areas are presented. Factors associated with the 
hard-to-cook phenomenon and low digestibility are discussed; if' polyphenolic
compounds are eliminated, digestibility values would increase 8-10 percent
for colored beans. Two methods to determine total and biologically active
 
polyphenol 
in colored beans are described a: well as 2 methods to prevent the
 
development of the hard-to-cook 
phenomenon. (CIAT) Lee also 0856 0860 
0862 0863 0864 0866 0897 0899 0900 0904 0908 0910 0911 0920 0933 
1016 1112 1171 1176 1178 1189 1190 1220 1224 
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0895 
22551 CURSO INTENSIVO POSTGRADO DE INVESTIGACION PARA LA PRODUCCION DE 

FRIJOL EN EL PERU, 2o., CHINCHA, PERU, 1984. Trabajos presentados.
(Papers presented). Lima, Instituto Nacional de Investlgaci6n y Promoci6n 
Agropecuaria. Programa Nacional de Leguminosas de Grano. Guia DidActica 
no.6. 183p. Span., 41 Refs., Illus.
 

Phaseolus vulgaris; Cultivars; Diseases and pathogens; Injurious insects;
 
Insect control; Irrigation; Weeding; Production; Peru.
 

A compendium is presented of the conferences given to the participants in the 
2nd Intensive Postgraduate Course in Bean Production Research in Peru,

carried out at Chincha exptl. station from Hay 14th to 26th, 1984. Topics of 
current bean research covered were new exptl. firea and var. developed by the
 
grain legume program, diagnosis of bean cultivation problems, damage caused 
by the main pests attacking beans, pest control, water requirements and
 
management, exptl. field techniques, and weed control. 
Individual papers are
 
recorded in this publication under the following consecutive no.: 0903, 0906,
 
0942, 0954, 1053, 1074, 1078, 1079, 1092, 1114, 1115, 1200, and 1211. (CIAT)
 

0896
 
26293 PECHAN, P.M.; WEBSTER, 0.D. 1985. Determination of pollen number of
 

beans using an electrical particle-counting device. HortScience
 
20(3):444-445. Engl., 
Sum. Engl., 9 Refs. (Dept. of Agroney & Range
 
Science, Univ. of California, Davis, CA 95616, USA)
 

Phaseolus vulgaris; Anthers; Pollen; USA.
 

The no. of pollen grains in anthers of Phaseolus vulgaris was estimated using 
a Coulter Counter, an electrical particle-counting device. Nine gre-n buds
 
were collected randomly from 3 plants grown in a growth chamber. From each 
bud, one anther at a time was excised and placed in liquid N for 3 s. Pollen
 
grains were transferred from the anthers into a drop of 0.3 molar NaCl 
on a
 
glass slide. The saline-pollen grain mixture was cleaned of all debris, and
 
pollen was washed into a beaker containing the same solution. This procedure
 
was repeated for the remaining 9 anthers of each bud. The total no. of pollen
grains/bud was determined using a Coulter Counter. (AS) 
See also 1104 1191
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D01 SOIL, WATER, CLIMATE AND FERTILIZATION
 

0897
 
26918 AGUIRRE B., 0. 1976. Factibilidad econ6mica de la aplicaci6n de
 

inoculante en la producci6n de frijol (Phaseolus vulgaris L.) a diferentes 
niveles de nitr6geno en el suelo en Cadereyta Jimenez, N.L. (Economic
feasibility of inoculant application in bean production at different soil 
nitrogen levels in Cadereyta Jim6nez, N.L.). Tesia Ing.Agr. 
Adninistrador. Nuevo Le6n, M6xico, Instituto Tecnol6gico y de Estudios 
Superiores de Monterrey. 103p. Span., Sum. Span., 45 Refs., Illus.
 

Phaseolus vulgaris; Inoculation; Fertilizers; N; Yields; Yield components;
 
Flowering; Protein content; Mexico.
 

The response of bean var. Delicias 71 to inoculation, the interaction between 
11fertilization and inoculation, and the economic feasibility of inoculant 
application were determined in 
a commercial agricultural field located in
 
Cadereyta Jim6nez (Nuevo Le6n, M6xico). Four N levels were used (0, 18, 36,
 
and 54 kg/ha). The parameters measured were grain yield, days to flowering

and to harvest, no. of pods/plant, no. of grains/pod, and CP analysis. A
 
highly significative interaction was found between inoculation and N
 
fertilization, the treatment of 36 kg N/ha with inoculation being the best.
 
No difference was found in the relative CP content in the grain, although the 
absolute difference in CP production/ha was highly significative. (AS 
(extract)-CIAT)
 

0898
 
25316 BALDUCCI JUNIOR, J.J.; ROSOLEM, C.A.; MACHADO, J.R. 1984. Adubacao
 

foliar do feijoeiro (Phaseolus vulgaris L.): 3. Efeitos de NP e NPK.
 
(Foliar fertilization of beans: 3. Effects of UP and NPK). 
 Revista de
 
Agricultura (Brasil) 59(3):221-228. Port., Sum. Port., Engl., 2 Refs.
 
(Faculdade de Ciencias Agronocicas, Univ. Zstadual de Sao Paulo, 18.600
 
Botucatu-SP, Brasil)
 

Phaseolus vulgaris; Fertilizers; N; P; V; Yield:; Brazil. 

Four expt. were conducted in Sac Manuel (Sao Paulo, Brazil) in 1979-80, 2 in
 
the wet season and 2 in the dry season, to study the effect of foliar
 
applications with NPK fertilizer on the yield of bean cv. 
Carioca. Treatments
 
had no significant effect on seed yields. (CIAT)
 

0899
 
26967 CHRISTENSON, D.R. ; BRICKER, C.; REISEN, J. 1980. Effect of applied


nitrogen on yield and tissue nutrient levels of several d 
 bean
 
varieties. In Michigan State University. Agricultural Experiment

Station. Saginaw Valley bean-beet research farm and related bean-beet
 
research. East Lansing. 1980 Research Report. pp.32-34. Engl.
 

Phascolus vulgaris; Cultivars; Fertilizers; N; Yields; Mineral conte;t; Ca; 
Mg; Mn; Fe; P; Zn; USA. 

The response of 4 bean var. 
(61618, 61356, Black Turtle Soup, and Sanilac) to
 
the application of 6 N rates 
(0, 22.5, 44.9, 67.3, 89.7, and 112.2 kg/ha) was
 
evaluated as to yield and tissue nutrient levels at Saginaw Valley Research 
Farm (Michigan, USA). Yield of var. 61618 and 61356 was increased with 
applications up to 27.3 and 36.3 kg N, resp. Sanilac yield was increased with 
up to 18.2 kg applied N, while Black Turtle Soup yield was not significantly
affected by N rate. N, Ca, Mg, and Mn levels were increased with the 
increasing N rates, while P and Fe levels were not affected. A significant 
interaction was observed between var. and N rate on Zn in plant tissue. There 
was little or no visual difference between N treatments during the growing 
season. (CIAT)
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0900 
26966 CHRISTENSON, D.R.; BRICUBH, C.; REISlEN, J. 1980. Effect of 

fertilizer 3ources and ranganeqe rate on yield and ti.3suc! r,:'.Lanese levels 
of navy beans, aoybeans and sugarbeets. In Michigan State University. 
Agricultural Experiment Statior.. Saginaw Valley bean-buet research farm 
and related bean-beet rosearch. Eart Lanoing. 1980 Research Report. 
pp. 16-20. Engl.
 

Phaseolu vul garis ; Fertilizers; F; Mn; Yields; Mineral content; USA. 

The effect of 2 fr'rtilizer sources (monoa.noniu phoshate and diammonium 

;,hoslhate) and 2 Mn ra tes (0 and ) kglha) or. yield and ti!;sue On levels of 

navy Leant, oy~ sr.n,and ,sugar beets wa:a evaluated at the Saginaw Valley 
Res-earch Farm (MichiFgan, ULA). Navy Lear. yield war increased by applied i,!n. A 
sigrificant intu actior. [ktween fertilizer source and Mn rate at 14wk. was 

found. fter that date the only :,ignificant effect wats due to Mr. rote. (CIAT) 

Cool 

2C256 CLERMCIT, C.; MATIlIEU, I.; LARAQUE, J.A. 1985. Etude de 
fractionrerent d'un rn'i: comiet sur le harclot de Juillet a Salagnac. 
Tiial on s;iit apilication of a complete fertilizer in July-planted beans 

in Salagnac) . Recherche et Deveio[p.ecent Rural 1(2):77-96. Fr., Sum. 
Fr., Etgl ., f'an., 7 Ref: . , I lus. 

Phaseuou:' vul gar is; Ferti I izers; ; I I; ; cIds:; France. 

T'he efioct of u:lnrg s1.t; licato:; of 20-10-20 NFK fertilizer for the 
cultivation of W,.an ;tUdied. lesulto indicated that the highest dose ofwasll 
fortiizer s;r.culd L- ap;lied at th. end of the vegetative cycle of the crop. 

C902 

26219 FLOtt M., C.A. 1968. uvs:ibr d. alguros oriterios sobre la 

recomendacifn de for tilzante (!: friol. (Review of some criteria for 
recccrr.erndlnrq fert: lzero in: L:nrsl ). Ii 1: 

or H. ; Fernr:ndez , F.; 

Schooroven, A. var., co:,. Frijol: inve.t igsciir y I'/oducci6n. Cali, 
Colombia, Certro It,-rnac :onil de q*;171:ultur Tro;.ical. pp.287-312. 

I;.ar- PC lief:., I i u. (CIAT, A;artado A6reo 6713. Cali, Col ombia) 

Phaseoluv vul F: n; -ritli ,::; lNutrUrt u; take; Cul t'var; Yield:;; Soil 
fertility; Co- c)".t:a. 

7he ;rchien of f rt i z.'-r rt:om rdatori i,-i: :cu:-ed rid ezach criterion to 

hu con:;,derud : aralyzed: amour.t (f nutriont: it1) te so1l, cre; 

requl renents, ferti iz,o efficic y , and eiconomic uo is .t of f,!rtil ization. A 
list of :c .,var. tolerant to advwr:Le :ooi cor'ditions (low F, high Al) i: 

Iresented an Well as c e.!s of nutriet u; 1alke and of efficiency of 
fertl izer a;.) tlon, rldeitiratior of nutritional sequIlre.tcnts. (CAT) 

0903 

225. !t" . . E1 de e, frijol :. M. 19C., di .Ip6:tioo pociemas :u
 

aplIaca-i 6n a C:3 ;,roblcaos do ti Iidad (Li agno:ii of problemr.
fe dv uuelos. 
it te-ats: it: a;I ication to :zoil fertility problC13) . In Curso Intenlvc 

lostg'rado *-' 1r,:,Stirgaci4r,I ai. la Produrii6n do FrIjol en el Peril, 2o., 

Chincha, rI'o-, 1984. Trabaj.:; ;ru:sertado:s. Lima, Instituto acional de 
Ivestipacin y F.omocifn Airo;ecuaria. Programa Nacional de Leguninosas

1
do- Grano uo'. idietic:. no.(. p..2 -6. Span., Il luas. (CIAT, Apartado 
Aireo 61 , Ca , Colocrlia) 

Phaneol us vulgar !!; Plant nutrition; Mineral: nd nutrients; NIutrient uptake; 
Micronutri ent: ; Co. (i:i a. 

A scnerte of ,Cientific research methodology is presented that includes 
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s-calat oatclaracteri-d: , Lie,,. Syrpto- cateEol-fer (vi uial , cytological,
0 fr: ra , and .,: ta ol ic ) and t e d i gno:l tI , - ' chint.' tit, most uced byreseancher: (uri( tau acto _ad ar. IL ic-toi al ex erien ntation) art de-cri ibed.Tables or, -r.eIud1-d C. i ti cai .vel of nutri--nts in the acid for leancultivation, at:it tr.on rat, ad 1%.! ty of nutrientt ajp iled to the 

t in, ri c, or ut r ent availability. C('IAT) 
foliag.e, cr'd f or affct 

2983 0190Y., .; Ftc-ctiy, ;iA?', kI.; P 1990. Pifferer.tiaL starchtot-age in two beair. a :e .u, .rt t 4aton to their bilt ty to withstand:h 1Ai:, treat. Ir: t , t: i:tAI Unier :i ty, AF- icul tural ExIeriment 
a 

tat ion. tact-raw Vi hly t .n- tt r-:ta c. andfart ri-zahid btan-t.eet
rn:i:eanh:,oat fo.r 

. 19c- ii o (Ii, ect.pit. 0O0-102. Erg]. 

(hioOlit: VLg r a;,;, U L r.a -r ' " a ( I, (o'-t e-nt footac ; tems; 

rt xt . w, : t.La'- ctt! I IA ,AorI.r . or, the vlIce Of chaarh rntorachr:-,-i :f1 I 'it t It.- r i t -l.rI :,i.or l (I ,O focc:,:,ed on thia:r:t--:tt-i:.:- - , !.' j -r -h t-;!) and NEf-2 h:tartt:z ,,-r(t :v w , ' . t", i , t:- , Wilt. ar- i Irtout lode. The tratesc ofd :I llI ii ! .I ;Iu : 4' C r :- ,d ; 'd -j ant in, i-i(l. plot were 
it. , y-1 i'cr - .it 1' ILI ; o :o it, u: i ,.F tI.v :!tarch iodide!tan.ir., t.:,t !tdt! :, ' . Cm'. 1I < : 3 of rout, t herms, I-etio es,1.l! , I-: itt, w t.',- 4i:.n L:I,

cf 
trc ' ite la, analyc.ir.. The ratel : ' t, f, .1iac wIi:-e;;:: f Znth Y ro u . - L1 ir, ', while that of1 P-. wI:  . y in dr- ( it ctr th-iir NEI'-i- WithUoot c-bade, but' n U;,,:r I, . :d .i:, . H  , I'. r 'n:1;- .vt :, ar, ti.itrer,n was less
ad ' i-t > y e r'hdl u( - c', i''' I
l ty I I t (1 T) 

NUl .it 50 }. 19bi4. 1ft: to0 i1 onl r eara.t yitcn obtc. e. creimiento - 1 3,2,i-;:' de iemt-nto. Ir- tidc t 'o drfI fr ol (I a::olu i vulgar 'is L.)rv. Tu:cola . df nt- ZCIi ofIEf', t: OI ngiadion grow'I. a~d :ii ion refnoductive,temntei CC.ean euLit ivar TucCvol T. Lie. Cit nciaa: Af-Tic. Santiago,
Universidad de C'Ile, Falcultid d Ci tclatraria , Veterniraria. y
FC: - n 8 4 p4|p, .. tinan. n , , n r C fins' , 11 us. 
'aectlU- or 


Crcwt. ; lIif area; fry matter ; Cl. .
 

vulg ri'; 7 ar rid'i o - ; ' I ;W-!(d:;; A':CcI: :on: ; Flowers; 

The I f !c v, ' of t it'i i t Y1 'O, t ntnd 20 per( nt incidentnadiaticn), u , cI ty iltif i 

ke 
: I t -y a '-it- weedy fon, 55 day),on, tie 'c,wI a id ' L .; ,n cF 
 rI rc t 1t - :-.- r.! ir Lean cv. Tustola was
tttualed at tl- .I , I' A' - C C tit -ik'rti r-:r;ity to 40 ant 20;I'r-urft lit air r ,. . Itrocud u. ioir't iiioler,f which althoughthinnin wort ' t, 1 -,a o tLoU iithit t:i-of area, therefore,ir( ea(c , wit , ''' i iglht i ty. Th.- :I)ade ;cd'<i-d by thi:; greater

- a e -d al t ' eia- a ' iofave in Irl -- ri ratota. The yield
it. tt r-i, w i t . -i,rh ' -to i ent r t' ,
ert I w , (I. av., 58.6io ' i .ent tfn t 'o ci't i.,. 0. ck.
;i-t' c-nt incid rt io Wa:i' ', 

J, yield c' the tn -iatient with 80l ee ro thaIn that of the cheek
 
I-t *'nr, . : ":I;r :',:ctv: wa:e rot. 
 A derea-'e Cof thi tihtrct-a t tIt , 1 ;".:, . r h nd io n reiduced the r'oduction of rep I(.ic-U t"otvu ', : -. ItI4: t-y rc-retr.t and sret-c i-ddl ib3ci:;nor. by 2,.0per-retf;t. IDt,wtd:;l a.ct- neduced tt! amnount of ineident radiation (Cmax. valueof a ;rox. i!-nct) . howuver'. the wi-idy tn'eatrent htad it D) prodution,lioaf it-.; dh-vt-i .;t'int, and i'nl-c r.o, ard 

a 
:Aoe rinficantly s-na1ler thantho::e of the tre-tment with 5 itrcent i tic sdntradiation and the check. (AS

(ext rit 
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0906 
22559 GUERRA L., L. 1984. Requerimientos y maneJo de agua en frijol.
 

(Water- requireents and management in beans). In Cur:ro -:0t ,mnivo 
Postgrado de Inve.itiga:i6n para la Producci6n de Frijol en el Peru, 2o. 
Chincha, Pertl, 1984. Tralbajon lresentados. Lica, Instituto Nacional de 
Investigaci6n y Promocifn Agropecuaria. Progrzia Nacional de Leguminosas 
de Grano. Gula Didltlca no.6. fp.59-82. Span., Sum. Span., l ele., 

Phaseolus vulgarlo ; irrgaticer; Water ri;uiremeiiIt: ; Yield:n; Peru. 

An expt. wa;i ccriducted at 'i:ota Flori(:. exjti. -tatior I'cr irrigation (Peru)
 
t" determine tie r'Juctcu. fucctionc ox1 wrr:'iticotter of'
(funct-un 
phy sical production, function of n~ir:'Fr:al rodiu tien, ind function of av. 
production) in tean:. Tt-i fui'ctioo: ;'rcvid' F7.-d htt.ent!i for deterC lning 
the most productive watr nmrunt cy:ter.. c i 'I iatmelrt: or water layers 
were applied, La ed on ti-t trttage (f avail ith wacter tor: r.ption by the 
p1 a.-t: 20.3, 29.0, 40. t , atd ', h. C Wc 4r 3',, 7i0, 1 O percentaM.t for 5D, ard 
available itoi;ture. T1(. ri :;Ult: Il:1 citef tiLt a tei latiorcclc c eXic.tc; between 
the volure. of water u:wod i rd,; ynel i:,; tt,. ':ax. y icl ! 2,t)3 kj/ha) 
required a vol. [1,0 ct c/r:.nt,!.i.(C1A1 Iof 11i 

25331 HOiTALACIO, S. ' , , .1M. 19)4. it .voivtr:rcto de ilanta:; de 
fei jao cv. Goiano Preco t, , L.ir,4ft rer h ir i cao. 
(Pvelo;rcrt of car, i lw.' air Ire c, undr different irrigaticr 
regime..) . Ii:.quila 04.'t.u I 1( ):211-218. Port., Sum. 
Port., l. i. e t c. a i c o ia, E:ot!, u1 CU1r Ut 
Agricultur i .. , Cisa t i"ra- 'iil 

Phat,eolu: Vulgutr ''; lrlturL, Wut; I t ; - '' ''I 'ca.;;.bnci:;ion; 
brazi I 

in a contr'olcu-c . o ,rt xt. : olt .cuhi; . c'. ao Pr.-coce was 
irrigated daily or (I.( , r twii.,'wk. a,,! . t tlt : c It 
Ireflowtrinr, f'lrwerl , 1.2 .ruitirng,. rrg a at,wc' iCLtest.two gave 
vegetatLive p-roaw' Witt. i ;i- o: Q. 1 F/ ' car! dally NAli of 0.24 mg/c;quar'e 
centimeter, ir:,; ' t'rec:recil i. .1.7, ?.?, and 0 percen:rt:: !,on l, iter 
atacin:c,:or ci Ir uin which icid t(t r ir'ija'ed every day, and 
OnCe ar3 tWc i. , r ,U' i:'clic, n wa:; 36-1C I er'cent under corditions 
of water It 

C908 
2(5182 t .. ; A , ;EOW Hl ... Water ti-tressTgAY, ' . , I 165. 

tolerar.ce 0f.A 12o' 410, ,r . caoluc' vulgarn': I. Aeta 
potoa::t ''C -3(A Eri , Cu . Engi., 11 Pefa., ll u1w. 
( tcri,-y :.q*'., P. . ox i rt . i c,Tanzanil ) 

V1icaceniV 1 ; C/iti. c,r I- t ter ::tr:cc.; ocata;I '. or ti Abseiss:ion; 
Fltwero ed:; I ' ; ;I ti .' lm ;I, 

Water tr, t c c:,!I. , wa: !,.t(:'m: n -t vr (r.(lururdi , Nijano Fupi 
Ulyankciru 1kM; I, '. 't r, i ll awi1i,Kio.ia t Ndefu,I ',r. l o jrci I . N ;a and 
Ulyankult K'. Yut, .,k r: - i, I cr cgin withirc Tanzania,2- C of 
ucing a: -t(n-:a: a r c, , reictance, and1 !it ct :tc.atal 

degrte of I'ii w :r ia, i (J 1 oic. Iu-o il o;.cccu.l atior 1.1dv : tI r C. 
determirtd fir ti., . o aiaticI ccuctected-. of v, A -or wna; betwi(!tn 
water ntron, tcter.c'.- ,L'i citc::ulutci. ,1ib-riflantp:it' difftrencet-
Ccc 'red Ik tweL, r .. "Or th- t r it:: rI-ac- ed. bukota Gorol i iahawla wic tit 
rost str'efr-tol(.rant va r. It i ccr.cludtd tint dietermirnation of iroline 
accumulat. ion caj~al ty indi!r tre ,ooul d be u(, ful i rdex when cc It inga ict 
stress tolerant vat. 
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0909
26273 
KIRKHAM, M.B.; REDELFS, H.S.; STONE, L.R.; KANEMASU, E.T. 1985.
Comparison of water status and evapotranspiration of six row crops.


Field Crops Research 10(3):257-268. Engl., Sum. Engl., 14 Refs., Illus.
(Evapotranspiration Laboratory, Kansas State Univ., Manhattan, KS 66506,
 
USA)
 

Phaseolus vulgaris; Water requirements; Evapotranspiration; Soil moisture;
Osmotic potential; USA. 

During a 2-yr field study, the water status and evapotranspiration of 6 row
 crops were measured to determine if differences in water use 
could be
identified from plant water measurements. The plants were maize, Pennisetum

americanum, sorghum, Phaseolus vulgaris, soybean, and sunflower. Water
potential, osmotic potential, canopy temp., and stomatal conductance wereanalyzed. Evapotranspiration was determined from soil water content
measurements. Except for sunflowers, plants with the highest water potential
had the lowest evapotranspiration (sorghum and P. vulgaris) and plants with
the lowest water potential had the highest evapotranspiration (P. americanum,
soybeans, and maize). The results showed that leaf water status did not
 
predict crop water use. (AS) 

0910
265146 LADQUE-SAAVEDRA, A.; RODRIOUEZ, H.T.; TREJO, C.; NAVA, T. 
1985.

Abscisic acid accumulation and water relations of four cultivars of

Phaseolus vulgaris L. under drought. 
 Journal of Experimental Botany

36(172):1787-1792. Engl., 
Sum. Engl., 20 Refs., Illus. 
 (Centro de
Botinica, Colegio de Postgraduados, Cnapingo 56230, M6xico) 

Phaseulun vulgaris; Drought; Cultivars; Resistance; Water stress;
 
Composition; Mexico.
 

Plants of 4 bean cv. 
differing in drought resistance were grown in pots under
greenhouse conditions, and prior to flowering, water was withheld from the
pots until the mid-day transpiration rate reachd values below 1.0 micrograms
H20/square centimeter/s (designated the drought stage). At 
this point leaves
were harvested on 3 cr 4 occasions over 214 h to determine ADA conn., total
water p ertial, solute potential, and turgor poterttal. ADA concn. at the
drought stage differed between cv. at eaCLh sampling time, but overalldifferencen in ADA level betleen cv. were not significant. ABAlevels didnot, therefore, correlate with the drought resistance properties reported forthe cv. Total water otential, solute potential, ana turgor potentialdiffered tetween cv. when they reached the drought stage. Results arediscussed in relation to total water p;otential and hour of the day when beansamples were taken for ADA analysis. (AO (extract)) 

0911
26277 LLUC}, C.; CAMPO.S,J.A.; LIGERO, F. 1983. Efecto del azufre,
nitr6geno y Rhizobium sobre la cosecha, nodulaci6n y contenido denutrientes en Phareolus vulgris. (Effects of s ulfur, nitrogen, and
Phizobium on yield, nodulation, and nutrient content 
 in Phaseolusvulgarinc). 
 Anales de Edafologia y Agroilologia 42(5-6):769-781. Span.,
Sum. Engl. , Span. , 3c lef. , 1ilas. 

Phaseolus vulgaris; Rhizobium planeoli; N; 1 ; Nodulation; Growth;
Inoculation; Fertilizur,; Yields; "pain. 

The effect of N and S application as fertil z, rz and seed inoculation withRhizobium phaseoll on the yield, nodulation, and nutrient content of beanswas studied in soil/sand (3:1) culture. The reuults s;hoe a positive effect ofS and N application on the develo[pent of reproductive and vegetative organs,reap. Nodule wt. and no. decreased when N was; ap plied and increased when S was applied. Nutritional parameters and interactions among different 
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macronutrients were also determined. The values of nutritional and growth
 
parameters are discussed. (AS)
 

0912
 
26964 MICHIGAN STATE UNIVERSITY. AORICULTURAL EXPERIMENT STATION. 1980.
 

Saginaw Valley bean-beet research farm and related bean-beet research.
 
East Lansing. 1980 Research Report. 151p. Engl.
 

Phaseolus vulgaris; Soil fertility; Plant brooding; Nutritive value;

Processing; Rotational crops; Yields; Soil compaction; Water stress; USA;
 
Puerto Rico.
 

The advances of research carried out in 1980 on navy beans, sugar beets,
maize, soybeans, and alfalfa at the Agricultural Expt. Station of Michigan 
State U. , USA, are presented. These cover soil fertility, crop management,
plant breeding, food value, processing quality, yield potential, crop
rotation, compaction, and water stress. Individual papers are recorded in
 
this publication under the following consecutive no. : 0856, 
 0888, 0899, 0900, 
0904, 0925, 0926, 0936, 0941, 0962, 0991, 1022, 1097, 1098, 1101, 1112, 1122,
 
1127, 1129, 1131, 1132, 1133. 1147, 1220, and 1224. (CIAT)
 

0913 
26050 MOSQUERA V., 0. 1985. Influencia de la inoculaci6n con micorriza 

sobre la respuesta del frijol Carioca a la fertilizaci6n fosf6rica. 
(Influence of the inoculation with mycorrhiza on the response of Carioca 
beans to phosphoric fertilization). In Sieverding, E, ; Sfinchez de Prager,
h.; Bravo 0., N., eds. Curso Nacional sobre Micorrizas, 1o., Cali, 
Columbia, 1984. Investigaciones sobre micorrizas on Colombia: memories. 
Palmira, Universidad Nacional do Colomtia. pp.154-160. Span., Sum. Span., 
5 Refs. (CIAT, Apartado A6roo 6713, Cali, Colombia)
 

Phaseolus vulgaris; Inoculation: Mycorrhizae; Fertilizers; P; Nutrient
 
uptake; Yields; Colombia.
 

Preliminary results on bean response to inoculation with mycorrhizas and P 
fertilization in an acid infertile soil under greenhouse conditions are
 
reported. It was found that inoculation with a selected mycorrhizal strain
 
increased the percentage of root infection in both sterilized and natural
 
soil. Likewise, DH and bean pod production increased and finally the
 
extraction of P by the aerial part of bean plant. In spite of the fact that
 
the native mycorrhizal population in the studied soil is high and efficient,
 
the introduction of a selected strain gave a positive response, which
 
provides good evidence for a possible practical utilization of mycorrhizal

inoculation in order to achieve greater efficiency and economy in the use of
 
phosphoric fertilizers. (AS-CIAT)
 

0914 
26939 NGOLI, G.P.; TAjIMO, A.J.P. 1985. Effect of grass mulch on grain and
 

total dry matter yield of field beans (Phaseolus vulgaris L.). In
 
Minjan, A.N.; Salema, M.P., eds. Workshop on Bean Research in Tanzania,

4th., Morogoro, Tanzania, 1985. Proceedings. Tanzania, Sokoine University 
of Agriculture. pp.29-34. Engl., Sum. Engl., 10 Refs., Illus. (Dept. of
 
Crop Science, Faculty of Agriculture, Sokoine Univ. of Agriculture, P.O. 
box 3005, Morogoro, Tanzania)
 

Phaseolus vulEaris; Cultivara; Mulching; Yields,; Dry matter; Yield
 
components; Tanzania. 

An expt. was conducted at the Sokoine U. of Agriculture (Morogoro, Tanzania) 
to study the effects of a grass mulch on grain and total DMyield of 3 bean 
var. (Yabanima, Canadian Wonder, and Selian Wonder). Two treatments, mulched 
(MI) and control (MO). were used. The results showed that mulching had no
 
significant effect on either grain or 
total DMyields of the 3 var. Likewise, 
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the yield components pods/plant and seeds/pod were not affected by the
mulching treatment. The shelling percentage was, however, higher in theurmulched than in the mulched plots, indicating that mulcbing might have
influenced PM partitioning to the pods. The shelling percentages were 58.3
and 55.1 for MO and M1, 
resp. Of the 3 var. Canadian Wonder yielded the
highest; grain yields were 1.162, 0.141, and 0.047 kg/square meter for
Canadian Wonder, Selian Worider, and Kabanima, resp. The var. differences
reflected other errironmental responses rather than the mulching treatments.
Mulching of beans seems to have more effect on the morphological
characteri ticn than on the accumulation of either economic or biological
yields. (AS) 

0915
26221 ORTEGA, J. 1985. ManeJo de 
In acidez y encalamiento de los suelos.
 
(Management of soil 
acidity and liming). in Lpez, M.; FernAndez, F.;

Schoonhoven, A. van, eds. Frijol: investigaci6n y producci6n. Cali,

Colombia, Centre Internacional me Agricultura Tropical. pp.3 4 7-361. 
Span. , 68 Refs. 

Phaseolus vulEaris; p1|; Al; Fertilizers; Soil amendments; Cultivars; 
Selection; Colombia.
 

Strategies for managing the problem of soil acidity without making massivelime applications are proposed. The lst 
strategy consists of the addition of

lime to reduce Al saturation, taking into account 3 basic considerations:
dose determination, utilization of good quality materials for liming, and
estimation of residual effects of lime. The 2nd 
 strategy proposes the
addition of lime to supply Ca and Mg aridto stimulate its movement in the
subsoil, taking into account Ca and Mg availability, fertilizer requirements,

and the descending movement of Ca arnd Mg. The 3rd strategy involves the
utilization of bean var. tolerant to Al and Mg through the selection of agreat no. of ecotype:, whethe.' in culture solutions, in the gr'eenhouse, in the
field, or in a combiration of the 3. (CIAT) 

0916
26925 
 PEIEIRA, E.D.; CAfIPOSO, A.A.; VIEIRA, C.; LOURES, E.G.; RUGIZAKI, Y.
1985. Viabilidade economica do composto organico na cultura do feijao.
(Economic viability of uiring organic manure in beans). Cariacica-ES,
Brasl , Empresa Calxata de Pesquisa Agropecu Lria. Comunicado Tcnico
no.40. 4p. Port., 2 Refs. (Empresa Capixaba de Pesquisa Agropecudria,
Calxa Postal 125, 29.154 Campo Grande, Cariacica-ES, Brasil) 

Phaseolus vulgarin; Manures; Green manures; Dung; Yields; Brazil. 

The econcnic viability of using an organic manure composed of a mixture ofbed hay, maize hay, and cattle manure to f,r'tilize bean cv. Negrito 897 wasinvestigated in Vicona (Mina: Gerais, Brazil). The rates used were 15 t/haapplied to the furrow or, 37.5 and 75.0 t/ha incorporated into the soil at a
20-cm depth. The organic ranure was applied with or without a chemical
fertilizer. During the rainy season, the highest yields (1287 kg/ha) andeconomie returnsi were obtained with the rate of 75 t/ha. As the application
rate of organic manure increased, a higher economic advantage was observedcompared with the ch(emlcal fertilizer alone. Dur'ing the dry season, the
highest yields (2222 kg/ha) and returns were obtained with 75 t organic
manure/ha + chemical fertilizer, compared with 1852 kg/ha obtained with theapplication of 75 t/Lia alone. The economic viability of using the organicmanure either alonn or with a chemical fertilizer was confirmed. (CIAT) 

0917 
21878 PEPE?.A., A. 1979. La fertilizaci6n del frijol en la porci6n centraldel Valle del Citbo. (iPean fertilization in the central part of the Cibao

Valley). In Annual Meeting of the Caribbean Food Crops Society, 16th.,
Santo Domingo, Repfblica Dominicana, 1979. Proceedings. Santo Domingo. 
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pp.3
6
9-379. Span., Sum. Span.. Fr., Engl., 3 Refs., Illus.
 

Phaseolus vulgaris; Fertilizers; N; P; Yields; Dominican Republic.
 

The response of bear. var. C-114and Pomradour to fertilization was studied in
 

the '.ibao Valley, Dominican Republic. Different doses between 0-288 kg N or P
 
were Lpplied per hectare. Beans responded to doses up to 288 kg N/ha with
 
yields o! 2165 kg/ha whereas with P, the highest yields (1826 kg/ha) were
 
obtained with applications of 72 kg P/ha. The av. yield of the check
 
treatment was 1143 kg/ha. (AS-CIAT) 

0918
 
22662 RFINIE, R.J.; KEMP, G.A. 19811. (15)N-determined time course for N2 

fixation in two cultivars of field bean. Agronomy Journal 76(l):146-154. 
Engl., Sum. Engl., 23 Refs., Illus. (Research Station Agriculture, 
Lethbridge, Alberta, Canada TIJ 4B1) 

Phaseolu:s vulgaris; Cultivars; Nitrogen fixation; Nodulation; N; Fertilizers; 
RhIzobium phaseoli; Canada. 

Dinitro 7cn (N) fixation was measured for 2 bean cv., Aurora and Kentwood, in 
a 2-yr field expt. at 4 growth stages and 2 levels of fertilizer N (10 and 40
 

.
kg/h) , a (',3) ; (15)(N-isotope dilution and nodulation parameters 
were used to determine if nitrogenase activity at these growth stages could 
explaln Aurora's superiority in symbiotic N2 fixation. Nodules actively 
reduced C2}{2at the 1st trifoliate stage and acetylene-reducing activity 
increased until anthesis or various stages of pod filling, depending on the 
cv. and the year. The addition of fertilizer N at 40 kg/ha did not alter the 
pattern of acetylene-reducing activity over, time although nitrogenase 
activity was affected. Although nodules reduced low levels of C2H2 at 
physiological maturity, no activity was observed at harvest maturity. The 
acetylene-reducing activity severely underestimated N2 fixation (as 
determined by (15)N-isotope dilution) and it in believed that N2 fixation in 
beanp has been underrated solely because of the inadequacies of 
acetylene-reducing activity. Galt barley served as an excellent nonfixing
 
control plant fur (15)N-isotope dilution to measure N2 fixation in these bean 
cv. because its pattern of assimilating N from the soils was similar to that 
of the beans at all growth stages. (Microbiology Abstracts) 

0919 
26928 SCHIERER, E.E.; CASTILHOS, E.G. DE; AITA, C. 1986. Utillizacao de 

esterco liquldo de suinos come fonte de nitrogenio para as culturas de 
milho e feijao. (The use of liquid swine manure as a source of nitrogen 
for maize and bean crops). Florianpolis-SC. Basil, Empresa Catarinense 
de Pesqulsa Agropecufria. Pesquisa em Andamentc no.56. 4p. Port., 3 Refs. 
(Empresa Catarinense de Pesqui:1a Agropecuria, Estacao Exptl. de Chapec6, 
Caixa Postal 151, Chapec-SC, Brasil) 

Phaseolus vulgaris; Manures; Dung; Brazil. 

Liquid swine manure (6.3 1iecent DM) was evaluated as a source of N for maize 
and bean crops at rates of C, 20, 40, and 80 cubic meters/ha in 2 different 
soils in western Santa Catarina, Brazil. The max. production of 37 sacks of 
beans/ha was obtained wOth 80 cubic meters swine manure compared with 30 
sacks of beans obtained in the control treatment. However, the 5 and 6 
additional sacks of beans obtained with the application of 40 cubic meters 
liquid swine manure could be more profitable. This has to be confirmed 
through an economic analysis. The rate of' 40 cubic meters could also satisfy 
the N1requirements of beans as well as provide other nutrients (P and K). 
(CIAT)
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0920 
26584 SHUKLA, P.D.; ADHIKARI, K.S.; DIVAKAR, B.L. 19814. Effect of lime on 

growth, yield and quality of French bean (Phaseolus vulgaris).

Progressive Horticulture 16(1-2):48-51. Engl., Sum. Engl., 6 Rers. 
(Horticultural Experiments & Training Centre, Chaubattia, Utta.ePradesh,
 
Almora, India)
 

Phaaeolus vulgaris; Snap beans; Agricultural lime; Yields; Yield components;

Protein content; Growth; pH; India. 

In an investigation carried out in 1977-79 at Horticultural Expt. and
Training Centre (Chaubattia, India) during 3 :successive growing seasons of 
the French bean crop, the application of lime at 12 t/ha improved plant
height, pod length, seed yield, and 100-seed wt..The increase in lime level 
up to 8 t/ha raised soil p1ito a high level. (AS) 

0921

26509 SILVEIRA, P.M. DA; STEINMETZ, S.; GUIMARAES, C.M. ; AIDAR, H.;

CARVALHO, J.R.P. DE 19814. Laminas de agua e turnos de rega cultura dona
feijoeiro de inverno. (Irrigation level:s and frequency in beans during the 
winter season). Pesquisa Agropecufria Brasileira 19(2) :219-223. Port.,
Sum. Port., Engl., 8 Refs., Illus. (Fmpresa BIrasileira do Pesquisa
Agropcuria, Centro Nacional de Pesquisa de Arroz e Foijao, raixa Postal 
179, 74.000 Goisnia-GO, Brasll) 

Phaseolus vulraris; Agronomic characters; Irrigation; Yields; Bra.1. 

In a field expt. in Goiania (Brazil) in the winter ,f 1982, Phaseolus
vulgarIc cv. CNF-0010 was given 2, 4, or 6 mn water daily at 1-, 4-, 7-, or
10-day intervals. Seed yields were affected more by irrigation level than 
frequency and were highest (1.9 t/ha) where 1 mm was applied daily. Root
density was highest at cm/day. Amount of water used averaged 173, 295, and
411 mm for the 2-, 4-, and 6-mm/day treatments, resp. (Soils and Fertilizers) 

0922

26579 SINGH, R.; SINGH, D.V. 19811. Effectiveness of liming materials,

their doses and fineness on yield and nutrient uptake by French-bean in 
acidic soils of the Kucaon hill:. Indian Journal of Agricultural
Sciences 54(6) :491-495. Engl., Sum. Engl., 10 Refs., Illus. (Government
Valley Fruit Research Station, Srinagar-Garhwal, Uttar Pradesh 246 1711, 
India)
 

Phaseolus vulglri ; Agricultural lime; Nutrient uptake; Snap beans; Yields; 
Dry matter; India.
 

In field trials in the umaons hills of Almor;,, India, in 1977-78, Phaseolus
vulynris cv. Black Queen was sown on acid soil treated with sufficient (a)
burr,t lime, (b) calcitic limestone, c) basic slag, or (d) dolomitic 
Ii. eitone to give a pH)of 6.8 or 25, 50, or 75 percent of this value. Lime 
wa. applied in 3 degrees of fineness with a mesh size of -30+60 being most
effective. Liming increased the yield of green pods and DMby 15.3-52.2 and 
39.7-84.6 percent, reap. , (b) giving the highest green pod yield of 8.73
t/ha. Application of 75 percent of requirement of (b) was equivalent to 100 
percent requirement of (a), (c), and (d) in yield increase and uptake of N,
P, Ca, and Mg. (Soils and Fertilizers) 

0923 
26236 SIQUEIRA, P.R. 1982. Funci6n de respuesta del frijol (Phaseolus

vulgaris L. ) a varlaciones de humedad del suelo en tres etapac fenol6gicas
y aspectos fisiol6gicos. (Response function of beans to variations of soil 
moisture in three phonological stages and physiological aspects). Teais 
Mag.Sc. Cnapingo, Mtxico, Colegic de Postgraduados. 169 p. Span., Sum. 
Span., 61 Rein., Illus. 
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Phaseolus vulgaris; Soil moisture; Yields; Yield components; Leaf area;
 
Flowering; Mexico.
 

Field and greenhouse expt. were simultaneously established at the lysimetric
 
station of Colegio de Postgraduadoa de Chapingo, Mexico, to (1) evaluate the
 
effect of different levels of available soil moisture (20, 40, 60, and 80
 

percent) on root development, yields, and yield components of dwarf bean cv.
 

Canario 101 in 3 phenological stages (vegetative, flowering, and maturation);
 

(2) find a response function based on applied moisture reglimes; (3) correlate 
seed yield obtained in the greenhouse with that obtained in the field; and 
(4) evaluate the following parameters: LAI, LAD, dry wt. of canopy organs, 

and no. of flowers and its dynamics. For the field expt., the function for 

seed yield and its maximization was obtained, whereas in the greenhouse it 
was not possiblc to maximize the function found. The optimum yield in the
 

field was 4.77 t/ha. All parameters evaluated depend on the different levels 
of available soil moisture. (AS (extract)-CIAT)
 

0924 

26510 SMITH, D.L.; HUME, D.J. 1985. Effects of irrigation and fertilizer N 
, n N2(C2H2) fixation and yield of white bean and soybean. Canadian
 
Journal of Plant Science 65(2):307-316. Engl., Sum. Engi., 21 Refs.,
 

Illus. (Crop Science Dept., Univ. of Guelph, Ontario NIG 1ES, Canada)
 

Phaseolus vil~aris; Nitrogen fixation; Irrigation; Fertilizers; N;
 
Nodulation; Yields; Canada. 

In field trials in Elora and Cambridge (Ontario, Canada) in 1981-83, 
Phaneolus vulgaris cv. Ex Rico 23 and soybean cv. Maple Arrow were grown 
without irrigation or with trickle irrigation at 1 cm/day and without N 
fertilizer or with 100 kg N/ha as ammonium nitrate applied at sowing, 

followed by 5 biweekly applications of 20 kg N/ha in July and Aug. In 1983 in 
Elora, ground maize cobs were tilled into thr soil to make soil N less
 
available and N fertilizer rates were 200 kg/ha at sowing and 40 kg/ha
 

biweekly. N fixation was increased 4-150 times in P. vulgaris and 2-4 times 
in soybeans by irrigation. Nodule dry wt./square meter and dry wt./nodule 
were also increased oy irrigation, but nodule water content was unaffected. 
Fertilizer N decreased N fixation and nodulation in both species and 
increased total N accumulation by 10-20 percent. Seed yields were only
 
increased by irrigation and N fertilizer in Cambridge where available soil N 
was lower. N fixation of soybean was greater than that of P. vulgaris, but 

seed yields of the latter were higher in 2 of the 4 trials and were no more 
limited by available N than those of soybeans. (Soils and Fertilizers)
 

0925
 
26988 SMUCKER, A.J.H. ; ADAMS, M.W.; CHiRISTENSON, D.R.; HOGABOAh, G.J.; 

McBURNEY, S.; SRIVASTAVA, A.K. 1980. Inhibition of dry bean and sugar 
beet production by soil physical stresses. In Michigan State University 
Agricultural Experiment Station. Saginaw Valley bean-beet research farm 
and related bean-beet research. East Lansing. 1980 Research Report. 
pp.11

6
-135. Engl.
 

Phaseolus vulgaris; Soil compaction; Water absorption; Nutrient uptake;
 
Yields; Cultivars; Land preparation; USA.
 

Methods and resources to investigate the influence of soil compaction on the 
uptake of water and nutrients by roots of dry bans and sugar beets were 
developed in a 5-yr program of Michigan State U. in cooperation with the U.S. 
Department of Agriculture. The treatments were (1) min. or no secondary 
tillage, (2) excessive secondary tillage compaction, and (3) excessive 
secondary tillage. Dry beans planted by the seed presswheel method emerged at 
the rate of approx. 90 percent without secondary tillage seedbed preparation.
 
Min. tillage planting methods provided a soil environment that promoted plant 
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shoot and root growth, increasing yields by up to 240 percent. Secondarytillage severely reduced the yield of beans on several soil types. The drybean c7. No. 61380 appears to be somewhat tolerant to moderate soil 
compaction. (CIAT)
 

0926
TAYLOR, J.; GHADERI, A. 1980. 
 Can we eliminate the compaction
treatment in advanced strain testing? 
 In Michigan State University.Agricultural Experiment Station. Saginaw Valley bean-beet research farm
and related bean-beet research. East Lansing. 1980 Research Report.

pp.103-105. Engl.
 

Phaseolus vulgaris; Cultivars; Germplasm; Soil compaction; Yields; USA.
 

In 1979 and 1980, 65 black and white bean entries, including 7 commercial
checks, were tested for yield at the Saginaw Bean and Beet Research Farm
(Michigan, USA) at 2 levels of soil compaction. All 
sources of variance were
highly significant, 
except the entry x compaction interaction. A correlation
analysis was run between noncompacted and compacted yields over 2 yr. The
correlation coefficient 
was 0.84, which is highly significant. This indicatesthat low yielding lines tended to be low at both levels of compaction andhigh yi-Iding lines tended to be high at both levels of compaction. Comparingmeans of the 2 treatments,
the a 12 percent yield reduction was obtained 
the effect of soil compaction. (CIAT) 

from 
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26940 TESHA, A.J. 1985. Cosparative drought tolerance in selected common
bean cultivars. 
 In Minjas, A.N.; Saleme, M.P., 
eds. Workshop on Bean
Research In Tanzania, 4th., Morogoro, Tanzania, 1985. Proceedings.
Tanzania, Sokoine Unversity of Agriculture. pp.35-37. Engl., Sum. Engl.,4 Refn. 
 (Dept. of Botany, Univ. of Dar es SalasM, P.O. Box 35060, Dar as
Salaam. Tanzania) 

Phaaeolus vulgaris; Cultivars; Resistance; Drought; Water stress; Yields;

Tanzania.
 

Twelve bean cv. were taken for initial screening for drought tolerance in thegreenhouse during 1983. Based on the results obtained, cv. TMO 101 and THO125 were considered fairly drought tclerant while TMO 104susceptible. These and THD 110 were4 cv. were taken for further studies during 1984-85 todetermine electrical conductivity in the greenhouse and seed yield in thefield (Dar es Salaam, Tanzania). Field results confirmed the earlier findingsthat TMO 125 is highly tolerant while THO 110 is highly susceptible. Therewas a high negative correlation between electrical conductivity a:i cropyield under water stress conditions. (AS) 

26522 URQUIAGA C., 0928S.; LIBARDI, P.L.; REICHARDT, K.; MORAES, S.0.; VICTORIA,R.L. 1984. Varlacao do nitrogenio native e do proveniente dofertilizante, em Terra Roxa Estruturada, durante o desenvolvimento de usacultura de faiJao. (Variation of natural nitrogen and fertilizer-derivednitrogen in Terra Roxa Estruturada soil during the bean crop cycle).
Revista Brasileira de Ciencia do Solo 8(2):223-227. Port., Sum. Port.,
Engl., 19 Refs. 

Phaseolus vulgaris; Fertilizers; N; Dry matter; Soil fertility; Brazil.
 

A field expt. was conducted on Terra Roxa (Paleudalf) soil in Piracicaba (SaoPaulo, Brazil) to study the variation of natural N and fertilizer-derived N
in the soil during the crop cycle of bean cv. Carioca. The cropfertilized with ammonium was
sulfate, highly cnriched with (15)N at 42 kg/ha, andwith simple superphosphate at 150 kg/ha. Total N and fertilizer-derived Nwere determined at 5 different times during the crop cycle, at 8 depths of 
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the soil profile (every 15 cm until 120 cm). The total amount of N stored up
 
to 120 cm of the soil profile waL around 11,168 kg/ha. The total N removed by
 
the plants was less than 1.1 percent of the amount of total N stored in the
 
soil. The variation of total N in the soil profile was markedly higher than 
the variation of the amount of N removed by the plants during the crop cycle. 
At the end of the cycle, 9.18 kg fertilized-derived N/ha remained in the 
soil, mainly in the surface layer (0-45 cm). (AS) 

0929
 
26573 URREA F., C.A.; ORIEGA, J.E.; ESCOBAR G., J.A. 1985. Respuesta de 

cuatro variedades de frijol (Phaseolus vulgaris L.) a niveles y fuentes de 
f6sforo en d's profundidades de aplicaci6n y a d6ficit de agua en suelos 
Acidos. (Response of four bean varieties to phosphorus levels and sources 
at two application depths and to water stress in acid soils). Acta 
Agron6mica 35(l):47-60. Span., Sum. Span., Engl., 8 Refs., Illus. 

Phascolus vulgaris; Cultivars; Fertilizers; P; Water stress; Yields; Yield
 
components; Colombia.
 

Four bean var. (Carioca, G-41000, Puebla 152, and ICA-Pijao) were planted at
 
regular intervals on a Orthoxic Paleuhumult soil at the CIAT-Quilichao
 
substation (Cauca, Colombia). P sources (triple superphosphate 20 percent
 
and Thomas slag 6 percent) were applied at 2 rates (66 and 131 kg/ha) and at
 
2 depths (5 and 20 cm). Two checks were used: disturbed and undisturbed soil.
 
Yields were reduced by 70 percent when beans were grown under water stress
 
coilitions; therefore P fertilization is not an economic method of increasing
 
production. No differences were found between P application depths. Var.
 
Carnoea and G-4000 were efficient at low levels of soil P and tolerated water
 
stress; ICA-Fijao (inefficient) and Puebla 152 (efficient) did not tolerate
 
drought. Efficient var. at low levelo of P accumulate greater amounts of N 
and P in the rooti. Root length Js not an important parameter to classify the 
efficiency of bean var. in the presence of low soil P. (AS)
 

0930
 
26051 VASQUEZ Y VASQUEZ, M. 1984. Efeoto de sequia impuesta en distintas
 

6pocas en el rendimiento y sus ceomponentes en cinco genotipos precoces e
 
intermedios de frijol com6n (Phaseolus vulgaris L.). ;Effect of drought 
imposed during different periods on yield and yield components in five 
early-maturing and intermediate bean genotypes).. Tesis ing.Agr. 
Guatemala, Uriversidad de San Carlos. 72p. Span., Sm. Span., 10 Refs., 
Illus. 

Phaseolus vulgaris; Cultivars; Drought; Irrigation; Yields; Yield components;
 
Flowering; Guatemala.
 

An expt. was car ried out at the exptl. station of the Instituto de Ciencia y
 
Teonologla Agricolas (Jutiapa, Guatemala) to determine the effect of drought 
(5, 6, 7, 8. and 10 waterings for treatments 1, 2. 3, 4, and 5, rasp.) on 
yield and yield components of 5 bean var. (ICTA ramazulapa, Cents Izalco, 
P-006, Bat 41, and Rabia de Gate). Data were recorded for each var. en days 
to flowering, physiological maturity, no. of seeds/pod, no. of pods/plant, 
wt. of 100 sceas, and yield. All var. showed an increase in yield as the no. 
of irrigation treatments increased, except for var. Rabia de Gate, whose 
highest yield was obtained with 8 waterings. The highest yield was obtained 
with var. ICTA Tamazulapa. The most affected yield components were no. of 
pods/plant and wt. of 100 seeds. Var. P-006 produced the largest no. of 
seeds/pod. (AS (extract)-CIAT)
 

'931 
26035 WALLACE, D.H.; GARRETT, P.; SANDSTED, R.F.; WIEN, H.C.; HASAYA, P.1.; 

ARREIGO, S. 1982. Agronomic, sociological and genetic aspects of bean 
yield and adaptation. In Bean/Cowpea Collaborative Research Support 
Program. U.S.A. 1982 Annual Report. East Lansing, Michigan State 
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University. pp.48-52. Engl.
 

Phaseolus vulgarts; Adaptation; Photoperiod; Temperature; Germplasm; Plant
habit; Flowering; Cultivars; Agricultural projects; 
Guatemala.
 

The objectives, achievements, and plans for 1983 of the project on agronomic,

sociological, and genetic aspects of bean yield and adaptation in Guatemala
 
are presented. Emphasis was 
placed on expt. to study the genetic aspects of

bean yield and adaptation; daylength and temp. were 
the factors most studied
 
under field and controlled conditions to evaluate bean germplasm of
determinate and indeterminate growth habits, as 
well as various parental

materials and progeny generations. Early to very late flowering of

determinate beans resulted from a quantitative regulation of an apical

dominance for reproductive growth by the genotype-photoperiod-temp. 
 complex.Three general classes of var. were observed among 9 var. planted under
controlled temp. but natural photoperiod: (1) photoperiod-insensitive var.(Redkloud and Harvester), (2) quantitatively sensitive var. (Redkote, Linea
17, Accession 274, and Great Northern Nebraska no. 1 sol. 27), andqualitatively sensitive indeterminate var. (PI 202831, 291002, and 291006).Photoperiod-insensitive lines were present in all plant types of the 304lines included in the 1982 CIAT preliminary trials, but only 2 occurred in
 
climbirng beans. Flowering was delayed 57-70 days in 
a location with a mean
 temp. of 
14 degrees Celsius, while the min. days to flowering was 27-33 days.
The optimum temp. for flowering was 23 degrees Celsius. (CIAT) 

0932

26555 
WEAVER, M.L.; TIMM, H.; NG, H.; BURKE, D.W.; SILBERNAGEL, M.d.;


FOSTER, K. 1985. Pod retention and seed yield of beans in response to

chemical foliar applications. HortScience 20(3):429-43 1. Engl., 
Sum.

Engl., 16 Refs. (Western Regional Research Center, United States Dept. of
Agriculture, Agricultural Research Service, Berkeley, CA 94710, USA) 

Phaseolus vulgaris; Pollen; Leaves; 
Minerals and nutrients; Ca; B; Yields;

Plant habit; Yield components; US... 

Chemicals often associated with pollen germination and pollen tube growth invitro were applied under field conditions in Davis (California, USA) to
foliage of determinate, semideterminate, and indeterminate beans to evaluate
pod and seed yield response. Sprays of calcium nitrate, boric acid,
ethylenediaminotetraacetic acid, detergent Micro, and different sugars

altered pod retention and seed yield, but response varied with bean source.
 
(AS)
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26593 WICKLIFF, C.; VOLK, V.V.; TINGEY, D.T.; GRIFFIS, W.L.; TRUNK, M.Y.;


WITHEROW; J.L. 1984. Response of tall fescue, bush bean, 
and maize to

chrome tannery sludge in soils. 
 Environmental Pollution 33(4):353-377.

Engl., Sum. Engl., 34 Refs. 
 (Toxics & Pesticides Branch, Corvallis
 
Environmental Research Laboratory, Office of Research & Development,

United States Envirorncntal Protection Agency, Crvallis, OR 97333, USA) 

Phaseolus vulgaris; Fertilizers; Minerals and nutrients; N; Cr; Ca; Mineral
 
content; USA.
 

In glasshouse expt., 
DM yields of tall fescue, Phaseolus vulgaris, and maize
in all but the 1st harvest were greater with the addition of tannery sludge
containing 1.6 percent Cr than with commercial N fertilizer in trials onsoils containing 38 and 7 percent organic C and with N contents of 1.3 and 
0.2 percent, reap. Levels of contaminating trace elements in the plant tops
 
were within safe limits. (Horticultural Abstracts)
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26599 ZERBI, 0.; CHIARANDA, F.Q. 1984. L'importanza della gestione irrigua 

per il fagiolo in ambiente meridionale. (The importance of irrigation 

management for beans in a meridional errvironnent). Informatore Agrario 

40(48):45-47. Ital., 7 Refs., Illus.
 

Phaseolus vulgaris; Irrigation; Water requirements; Italy. 

From a review of work in southern Italy on the water requirements of beans, 
the need for water throughout the growth of the crop, especially during leaf
 

development, is stressed. Measurements of the vol. required can be made from 

evaporation tanks or from established empirical equations based on temp.
 

data. Irrigation needs based on these data, soil type, etc., can be up to
 

200-300 cubic meters/hn every 4-b days. The use of tensiometers placed at
 

depths of 25-30 cm is also recommended. (Field Crop Abstracts)
 

0935
 

26566 ZINDLER-FRANK, E.; HORNER, H.T. 1985. 
 Influence of humidity and
 

atmospheres without 02 or C02 on formation of calcium oxalate crystals in 

three legume taxa. Journal of Plant Physiology 120(4):301-311. Engl.,
 

Sum. Engl., 38 Refs., Illus. (Fakultat fur Biologie, Universitat
 

Konstanz, D-7750 Konstanz, Federal Republic of Germany) 

Pha.-ceolus vulgaris; Relative humidity; Transpiration; Photosynthesis; Plant
 

respiration; German Federal Republic.
 

High RH greatly reduces transpiration and causes a pronounced decrease in 
crystal formation in Phaseolus vulgaris, but not in Canavalia ensiformis and 
Rhynchosia caribaea. Viriation in Ca conen. of the nutrient solution does not 
alter these results. An atmosphere without 0 has no significant influence on 
crystal devlopment, nor has an atmosphere without C02. These results suggest 
that oxalate biosynthesis in C3 legumes may not be directly associated with 
photorespiration and photosynthesis. Likewise, there appears to be no simple 
relationship between transpiration rate and calcium oxalate crystal 
production. Further work is warranted in order to expand upon these findings.
 

See also 0862 0879 0890 0941 0943 0944 0954 0962 0970 0976(AS) 
0977 0979 0991 0995 1007 1073 1083 1097 1098 1119 1135 1143 1155
 

1158 1181 1182 1183 1187 
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D02 CULTIVATION PRACTICES: PLANTING, WEED CONTROL AND HARVESTING 

'5973 ADAMS,M.W. 09361980. Yield sampling from the Roy Greenia test.Michigan State Univer3ly In 
r. ! al nxperoment Station. Saginaw Valleybean-beet research farm and related bean-beot research. East Lansing. 1980 

Research Report. p.65. 
 Engl.
 

Phaseolus vulgaris; Cultivar:.i; Ozone; Spacing; Branching; Plant damage; USA. 
The bean strains Tuacola, Fleetwood, 790053, 61618 (Chilean seed), 61618
(Michigan seed), (1380, 
and 61356 were evaluated for 03 damage and 
row
spacing at the Roy Greenia farm cast of Richmond (Michigan, USA). Tuscola wasseverely affected by 03 damage. The wide row spiclng appeared more favorableto Fleetwood, which branched abundantly. (CIAT)
 

0937
26032 BARRIOS, A.; ORTEGA, S.; BRITO, 
J.G. DE; RODRIGUEZ, E.; WAGNER, M.;
RONDON, A.; DEBROT, E. ; GUEVARA, Y. ; ARNAL, E. 1984. El cultivo de Iscaraota nera laen DepreLi6n del Lago de Valencia y vi Valle del RioTucutunemo. (Black bean cultivation in the lowlands of Lake Valencia andTucutunemo river valley). 
 Carta Agraria 6(3):1-12. Span., Illus. 

Phaseolus vulgaris; Agronomic characters; Planting; Timing; Land preparation;
Fertilizers; Irrigation; Weeding; Diseases and pathogens; Posts; Pest

control; Harvesting; Venezuela.
 

Aspects of black bean production in the lowlands of Lake Valencia andTucutuneno river valley (Venezuela) are presented. The region is brieflydescribed, together with the characteristics (plant type and agronomy) of therecommended black bean var. Tacrigua. Other aspects described are plantingdate and method, soil preparation, fertilization, weed control, irrigation,diseases, insect petn, and harvesting. Tables with the main weedsrecommended herbicides and rates, the most important diseases 
and 

and theirchemical and/or cultural control, and the main pests and their control are 
included. (CIAT)
 

0938054 BASCUR B., G. 1985. Problemas generales de la producc6n de frejolen Chile. (General problems of bean production in Chile). In CursoInternacional de Investigalci6n sobre Producci6n de Frejol (Phaseolusvulgaris), Santiago, Chile, 1985. Trabajos presentados. Santiago,Instituto de Investigaciones Agropecuarias. LaEstaci6n Experimental
Platina. 20p. Span., Illus. 
 (Estaci6n Experimental La Platina, 
Inst. de
Investigaciones Agropecuarias, Ca'.illa 51147, Santiago, Chile) 

Phaaeolus vulgaris; Planting; Timing; Spacing; Land preparation; Harvesting; 
Threshing; Chile.
 

Two agronomic problems that limit bean production in Chiie are discussed: (1)difficulties in crop establishment related to planting date, depth, anddensity, var., and soil preparation; (2) problems at hvrvesting related touprooting of plants, threshing, and need quality. Solutions are proposed.
(CIAT)
 

0939
26252 BURNSIDE, K.R. 
 1I84. Today I! herbicide: Sonalan. 
 Weeds Today
15(3):1. 
 Engl., Illus. (Regional 
tesearch Marager, Northwest Research
Region, Lilly Research Laboratories, Indianapolis, Indiana, USA)
 

Phaseolus vulgarls; Herbicides; USA.
 

Chemical and physical properties, toxicology, mode of action, and spectrum of 
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activity of ethalfluralin are discussed in relation to Its use in beans, 
soybeans, and cucurbits. (Weed Abstracts) 

0940
 
26053 CURSO INTERNACIONAL DE INVESTIGACION SOBRE PRODUCCION DE FREJOL
 

(PHASEOLUS VULGARIS), SANTIAGO, CHILE. 1985. Trabajos presentados.

(Proceedings). Santiago, Institute de Investigaclones Agropecuarias.
 
Estaci6n Experimental La Platina. 28

0p. Span., 105 Refs., Illus. 

Phaseolus vul-aris; Production; Cultivation; Weeding; Planting; Spacing;

Intercropping; Zea u'iys; Plant breeding; Injurious insects; Insect control; 
Detvricraticn; SEed; Cnile.
 

'The papers presentd at tbe international course on bean production research 
held in Santiago, 0;ile, in early 1985 are compiled. Topics dealt with cover 
bean production problms !r, Chile, weed and insect pest control, planting and 
population densities, irrigticn, fertAlization, br.ecing, and maize/bean
 
associations. The bean breedlng progrim at the Instituto de Investlgaciones
 
Agropecuarias in also presented. Individual papers are recorded in this
 
publication uder the following consecutive no.: 0854, 0938, 0950, 0993,
 
1087, 1117, 1154, and 1213. (CIAT)
 

0941
 
26989 ERILSOZ, A.E. ; BORON, K.; LOGSDON, S. 1980. Physical stress on
 

beans. In Xihigan State University. Agricultural Experinnt Station.
 
Saginaw Valley bean-beet re-search farm and related bean-beet research.
 
East Lansing. 1980 iesiearch Report. pp.136-138. Engl.
 

Phaseolus vulgaris; Land reparation; Soil compaction; Planting; Rooting;
 
Growth; Yields; USA.
 

Studies were made to (1) compare the equidistant punch planting on a larger
 
scale with conventional row planting; (2) otudy water -;tress of beans and
 
compare 
 it with that of other crops; and (3) study in detail the physical
 
properties of Charity clay soil and the rooting 
of beans. The following
 
treatments were estatlished: (a) deep tillage (row planted by planter); (b)
 
deep tillage (equidistant punch planted by hand); (c) fall plowed, and (d)
 
compaction. Condition:j for 
the water stress studies never developed. The
 
emergenx on all iots was similar due to tne favorable, moist conditions.
 
Plant growth wa: different as meaaiured by fresh wt. and leaf area. Plants on
 
deep-tilled 
 plots gr w larger with more leaf area. The yield on the compact
 
treatment wa:3 half that of the conventional treatment, which in turn was
 
slightly les3 than thtt of the deep, tillage- treatment. (CIAT)
 

094I2 
22562 HELFGCTT L. , S. 1984. Control de malezas en frijol. (Weed control in 

beans ). In Curso Intenslvo Postgrado de Investigacl6n para la Producci6n
 
de Frijol en el Per-, 2o. , Chincha, Per6, 1984. Trabajos presentados.
 
L.ima, institu'o Nacional de Investlgaci6n y Promoci6n Agropecuaria.
 
Programa Naclonal de Leguminosas de Grano. Gula Didictica no.6. pp.93-104.
 
Span., Tllus. (Urnv. Naclonal Agraria La Holina, Apartado 456, Lima,

PerO)
 

Phaaeoluo vulari:i; Weeds; Weeding; Herbicides; Peru. 

The competition, characteri:sties, and classification of weeds in general are 
descrik d. Regarding weed control in beans, informuition is presented on 
herbicide clas:dflcation and nameo are given of some recommended for this 
crop. Precautions that should he taken when handling herbicides are 
indicated. (CIAT)
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26064 HILLS, W.A.; DARBY, J.F.; THAMES JUNIOR, W.H.; FORSEE JUNIOR, W.T. 

1953. Bush snap bean production on the sandy soils of Florida. 
Gainesville, University of Florida. Agricultural Experiment Stations. 
Bulletin no.530. 23p. Engl., 8 Refs. 

Phaseolua vulgarlo; Snap bearo; Cultivation; Cultivars; Diseases and
 
pathogen.; P.:;t:l; Fest control; US;.
 

Various a-ject of IucL:;rI, lean production on the sandy coils of Florida 
(USA) are revie wed, noc"I y -oil and climatle requlremcnts and cultural 
practices (lining, fertilizatcn, nutritional :,.prays and dust.", soil 
Irelnration, 1antr.ing, cultivation, harvesting, arid packing). Var. 
Te!dergreen, Wde' Pu:;h, s-cFtringiPlack Valntine, Contenrder, Plentiful, 
Bountiful, Cherokete Wax, Logr., Tol crop, and Rival are briefly described. The 
elt derih (Ci Ictoliclum 11ird-:.uthianum, Uromyces phaseoli, Erysiphe 
polyLorii, elerotilia :;clet'otiorur., Pellicularlia filamentosa, Pseudomronas 
Ibaseoic ola, Xarthor%ona: jlo:eoli, :trlBCMV) and insect pests (cutwo-s, 
armyworr.-c, Uriant: r-otu:, Em;oasca fabae, Tetranyehus spp., Liriomyza
 
ru3illa, thrij: , Nlez :ra viridula, Hal ticus tracteatui;, rad Ela:omo ljiIjus
 
li-n-l lus) art nonticr.ed a: well a: t~c cortol cea:lu-'ec. (CIAT)
 

0
9 
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26569 KLINE, W.L. 19811. Irfl ainci of reduce d tillage system,; on dry beans 

(Pha:eolu, vulgar:;i L.) rowr. i:,different crop re: Idues. Ph.D. Thesis.
2Ithaca, ':.Y., Cornell 1onlvurc;ity. ii'jp. Fn l .,Cun. Frgl ., 176 Refs.

11 lu::. 

Phaciniric vui-ari: ; Lard p.r'ctraticn; Cultivar:;; Fertilizers; USA. 

A 3-y!' Ltudy wo: corducti d or the ,-ffect of grcwing 3 bean cv. (Midrnight, 
Pedkludo, ,r::ird Pdote) it;3 till age :;y.Atern:z--conventiUna:l (moldboard plow),
rin. (J.i el plow), ar.dr.o-til--in - crop re iduei (alfalfa, maize, and 

Fxjt. werer od plant morphology,, 1 gra. . r-nduct for yield components, 
:-ci!mol:Lu,:n nod fol. ar fertilization, and weed control. In maize 
re: liac,, I - mor-1ho -o did not differ amonti tillage systems. In 
alfafa r 'lot j:itue, I,rorveritlonal tillage yielded the highest and 
no-till loti th iwo:t. IN out of - yr, in cali grain re: idue, plant, in 
converti il ir, d d not differ in yield. but both yielded-mi-r ll 
higher thai -ti l ori-1 (ologil y, plant:; it, alfalfa and nrzall grain 
rCidue lj !'-4 i''c , them. plants in no-till werec*ktweun However, 
generally -i. 11cr with fwu, ;2(,d:3 or- ,:ed::than in the other, 2 tillage 
:ystem:. co or.'l a,d i ti1lag,, plot:; during 1982 had more available 
rxlo:tureo than Ic-till ;1ct:; and the o1poclite was observed in 1983. Soil temp. 
dlfferenc.:, wore orvel each year, buh were not conitent. N-till soils 
were core dirfieul: tc i;:cetrate cc;ziecially in the top 7 cm of the soil 
1.roflle tha cor,ver, .:o.l or r .. tillage soils. Tillage snystems did not 
differ it, reslctanc, to ufi'ootirg and fe w differences were observed in root 
wt. Follar .Ip;iit:on: of fortIl izer only increased yield in maize residue 
Iri 1981. There wr-ncro differv'(-c; acor!g tillage syster. in 198P. Among the 
herbicides in alfal;fa r-,ldue, iclhhlor + linuron arid metolachlor + dinoseb 
resulted it.th A 1 ci-t yield" is. 1981 and 1982. (AL (extract)) 

0948 
26936 C, F.V.F. ; 11. .T.; MIBUYA, 1985. ofOINANCGE, 1.I1AGA, 0.r. Effect number 

Of t,-ar, ceed lor hil on grai. yield. Ir, Vinjia , A.N. ; Salema, M.P., 
ed,. Wor::bclp on Peaz,r, in 9ith., florogoro, Tanzania,fieoarch Tanzarnia, 
1985. Pro-ce,:n. TarzarAa, 3okcine lUnver::ity of Agriculture. pp.13-15. 
En1., !Cum.Fnjl., 1 fef. (Tanzania Agricultural Pesearch Organization, 
Lyamungu Pe::,:arcl Int., P.6. Box 3004i, Moiohi, Tanzania) 

Phaseol us vulgaric ; Pl tiiog; C.acln1; Yields; Tanzania. 
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Four different no. of ban :ecd: /1i11, plantd at different -paclnvgs, were 
evaluated using a ra.ndcmiz,d com4lete block des;ign with 1ireplications. Yield 
trend observed for 3 conseeutlvc years ":hcwed that [lanting 1, 2, 3, and 4 
seeds/hill spaced ,t 50 x 10, 50 x 20, 50 x 30, and 50 x 40 cr, r'e:;p., does 
not affect grain yiel d i i ifitly (P less than 0.05). However, 2 and 3 
seeds/hill had higher 10--:ed wt . and grain yield. Four :;eed/hill had lowcer 
grain yield and poor seed quality. Farr.r: cculd therefore to. advi:sed to 
plant 2 or, 3 se-ed:!hil, fiace:d 5 x or 3C cr, yx: ., in order to 
save lator and t ila nt nd wecdirg. (0,2)time u1l'ring: 

26274 LABRADA, F. PAOIPElL, E,; ) F 1285. )l-rbicid.,de re.iermbra 
par la I yht IGrI :a1 'L d:. frijol y :coya.loeha ort ,r r ri r,-

(Prelcwirh erb cid r- to . trI ItI c" Cy)-ru: r'tundus ir; bearn- and 
1 i soy ban- jprodUri ;, area:). .'Li(otc r- a ' Cut,; 17(S): 3-60.2; an., Sum. 

Epan. , Fr1.,, 9 lief:r f rrI.t. Ir :'1 gAr'iore:;dc Lanidad Vegrtat, 

'in isterio de ,!a ;, ci t r', , . d I Ha tas: , Cut, ) 

Phaseolui vulErari: ; ' Yieldsi; content;1; ,,ed Frot-in Fat
 
content ; Cuba.
 

Field expt. (Aiqulia. , ib:) w rA c.,rrl- d ut durir.g 1981-83 to study the
 
effect of rr(-scwi ng tr.aEtcnt'5 with EiTC a: 1:ixttue: of tIriflurtlin on the
 
control of Cycru, :otund' ir, ,iahrvar. ICA-Pizio and soy lan var. 1-315
 
crops. The greatest efrfeeti,veni *f d :1cr:-,tivlty were ottained with EPIC +
 
trifloralin at a rate cf .C . C.7' ard 2.; + 1.5 Ig a.i./ha, rep. These
 
doses allowed ood cortrol oi C. rotsrndu., and of other :annual weed species,
 
as well as yields; suer ior or 14 u i to tcat of tihe hard-weeded coitrol.
 
Neither mixture affected the fat nd 1,roteir contents of :;cy tean grains nor
 
the Frotei I content of'Lan. (CAl)
 

0947 
26279 LUGO-!-,EICADC, P.1%; tA1 IlC.l-FFLICI;,C, J.; O -I:I1-ALVARAO, F.H. 1984.
 

Effects of no tillage and various tillage o.tho'is or: yields< of maize,
 
field beanrs and lepfcr grown cr a lIolli:ol ir. :outherr Puerto Hico.
 
Tournal of Agriculture of the Uriver.:ity of Puerto Fico 68 (4) :3 9-354.
 
Engl., Cum. Frgl., Open., 15 Refr. (Agroncoy & uil: Pept., Agricultural
 
Ex;eriment Station, .ayaEGe Campur, Univ. of Puerto Rico, Puerto Rico) 

Phasedous vul&aris; Land pre;aration; Yields; Puerto Pico. 

Maize, field leans, and (epiIers were planted in a Vollol at the Fortuna 
Research Center (Puerto Rilco) in 14 x 6 m plots that were (1) not plowed, (2) 
plowed twice, or' (3) 1owed 4 time- at 15 or 45 cm depths, the same day or 
every 7 days. There were no statir:tical differences in ciaize and field bean 
yield:t between IlOwed or untIlletd plots. A :imilar response pattern was 
observed wher, the sarce test crops were plnted tri the sane plots without 
disturbing the soil (res-idual effect). Re.;ult!; indlcatc that raize, field 
beans, and even l,epper:3 can be grown without tillage under the conditions 
prevailing at the trial site. (A2) 

0948 
26261 XACHADO NET0, J.G. ; ANL)iIADE, T.L.C. 1983. Efeitos de herbicidas de 

pos-emergoncia na cultrui (io feijao (Phazeolus: vulgaris L.) e no controle 
das plantas danirhas-. (Effects of ;ontenertence her-tioldes on beans and on 
weed control). Planta raninha (2) :123-128. Fort., Sumr. Port., Engl., 6 
Refs. (Univ. E:tadual ie Sar, laulo, Ca.;iu: de !lha 2oltelra, Avenida 
Pranil Centro, 5(., 1 . Cr ll,'roltelra-:P,i Bra!-il) 

Phaseolus vuli-ari.s; 1)rbicides; Weeding; Yields; Brazil. 

In a field infested with Pigitaria e llaris (85 percent) and Accranthus .;'. 
(8 percent), 70 and 1:40 j, DfX-Y(202 (quizalofo;), 276 g -;ethoxydim, and 960 g 
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bentazone/ha, applied at the flowering :tage of Phaceolus, vulcarvic, cauciedonly slight transient injury to the cr,0. -Sethoxydic and quizalofopcontrolled 1. cliarlis; contiol with the lewer rate of the latter' wasenhanced by the addition of 1.5 liter, Asari:t/ha. Pientazone provedineffective. P. vulLarai: yiel-:Iwere riot rteduced by the herbioldes but werecut by 29 percent in tle urweteded 2entiol. (Weed Abirtracts) 

26937 MAA;HUA, P.S.M.; TAPliM, 
0919 

A.J.P. 1985. OItimro: lanting date forbean3 under tovoEoro cond!itiorn:. In -iijas, A.N, ; :Salema, M.P., eds.Workshop on Pean lieaearch in Tanzani a, th., Vorooro, Tanzania, 1985.P'oceedings. Tanzania, :okoire Uiniver'-ity of Agriculture. pp.16-20.Fengl .,Sum. Eril. , c-t U':It. Cro 

Agriculture, Eokol.e 


- p. of .'cierice, Faculty of 
Univ. of Agr'Icultere, P.O. LFox 3005, Norogoro,

Tanza n1a) 

Pha:edou:r vol in Cuitivari; lant:rig; Tiring; Yield: ; Yield components;
Tanzaria. 

Two bean var . K, barrii ,ndre1 ian Wonder', we re planted 1. tire; dur ing the1985-86 crop in :Teanon in a rand(C.izled comnlet e Llock design at Sokoineof Agrlieulture (Wor-ogono, Tar-zania). lata were recor'ded of grain yield and 
U. 

yiclid copcorientn pior::/;I ant, :;eedn/jodiand 100-seed wt..). Due to tireunrellability of rairifa l dn' ing the nea:orr, the resulti were riotsystematicwitt, the date:; of lanting (Ifrcm arch to Airil, 1985). flowevert, the yieldpotential differer:ees inherent In the 2 var'. ztudled was significant. Var.S3ellan Wordel, y;teided hi heit at 'lll plarrtin g: copared with var. Kabanima.Higic:Ar yieI d: ifr, both var. were obt:arved from tileplot: planted about 3 wk.after the ieak ralinfall teilod. (A:) 

095026055 1iAMIF L. IT VAI.,JC, A. 1985. Manejo y control malezas on frejol.
(Weed ,a,.'rrt arid contr'ol 
 in beans). In Curino Internaceonal deInventi a~'erin:eotl Fr-oducci6r, de Frejol (Phaneolus vulgaris), Santiago,Chile, 1985. Tralajo; Ireneentados. SartIago, Instituto de InvestigacionesAgvroeocari,:-. E:tacln6r, Exer-lmental La Platina. 19p. Span., 11 Refa.(Entaclgn Expvrir-rital La Platina, Irmt. de Invt':ti eiones Agroiecuarias,
Casilla 51ic7, :

2 
rl: iago, Chile)
 

lhii4,:olu:; vuclgar'it; ~Werdirg; Weed-; 
 ilrhici den:;Onile.
 

A b'rel literatu-, 
 review Of weed 1 -eoerit aara in beans Isand control 
jre:a'rted. Thif ,fet of weeni cot-ti tion on bean pioduction is discussedwell a:;the factor:' for whi1, Weed:. asump;- te (water, soil nutrients, andlight) and or'ltical comtetition I-eriods. The relationship between weedcontrol arid oth(r clt Lral [Pract ice i rl: o ar~alyzed. Major' weeds found inbean bro:sth worldwide and inlChile areI loCd. Crrltural , mechanical, andchimieal control m,.thoJ: are brifly rvi:wed. (CIAT) 

0951269i42 SAUNA, N.C.; VICTOP, Y.N.; 1YAN):, PH.M.. 1985. Desi gnconi de'at io:r for a hiunr jower-ed bean thr'o:iher'. In Minjan, A.N.faleca, I.P.,-:,Is.Work:,lol on liearn , lie;eiar'ch in Tanzania, 1lth. , Morogoro,Tanari, l i r.. Tar-la, :'okoinre Universi ty of Agriculture.pp.rj-44. Elln ?r. g1l. , )(ef'!. (ielt. of Ap'icultural Engineering& Land Flari r;, 4okol re Univ. Of Agr'i .ultirro, P.O. Box 3003, -orogoro, 
Tanzani a) 

Phaseol u vul -airi r-hlh r-.g; Agric-ul tur-al *qui Ierit ; Tanzani a.
 

everal an:iociat.d factor: to 
 be ion::-i!er'd in the de:;lgn of' an appropriatebean threnvier- for mall arlvern are 11:ztci. Fa,-hfactor i:;dincu:;ued withpartilular' refer-encr- to icr local narnafacture of the machine. The role of 
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rural women in the design and use is detailed. (AS)
 

0952 
26513 SOTO, J.; AGUILERA, M. 1983. Distancia do siembra entre nurco en 

frejol (Phaseolus vulgaris L.). (Planting distance between furrows of 
beans). Revista Boliviana de Investigaci6n 1:110-111. Span., Sum. Span., 
Engl., 7 Refs. (ist. de Investigaciones Agricolas El Vallecito, Univ. 
Gabriel Ren6 Horeno, Casilla 702, Santa Crus de la Sierra, Bolivia) 

Phaseolus vulgaris; Planting; Spacing; Yields; Bolivia. 

In a field trial in 1980-81 in Charagua (Bolivia), Phaseolus vulgaris ev. BAT 
76 was sown in furrows 20-70 cm alrt. Av. sced yields ranged from 0.97 t/ha
 
at 50 om to 1.48 t/ha at 60 cm. There wan no ,ignificant diflerence between
 
yields at the other spacings. (Field Crop Abtracts)
 

0953
 
26512 SOTO, J.; AGUILERA, M. 198-. llerbicidas en frejol (l'haseolus
 

vulgaris L.). (Herbicides in beans). Revista Boliviana de lnventigaci6n 
1:112-114. Span., Sum. Eng1., Span., 7 Ref's. (inst. de Investigaciones 
Agricolaa El Vallecito, Univ. Gabriel Ren6 Moreno, Casuilla 702, Santa Cruz 
de la Sierra, Bolivia) 

Phaseolus vulgaris; Weeding; ((erbicide:; Yields; Pollvia. 

In a field trial in 1980-81 in El Vallecito (Dolivia), the effect., of 7 
herbicides on Phaseolus vul giris were evaluated. Weedy and weed-free 
treatments yielded 1.01 and 1. 1 t :eeds/ha, rulep. With the ireemergence 
application of 2.01, 1.20, and 3.00 liter/a of retolachlor, acifluorfun, 
and alaclblor, reap., the highest :seed yield- ere obtained 11.39, 1.35, and 
1.31 t/ha, resc,.). (CIAT) 

09514 

225611 VOYSEST, 0. 1984. Factoren agron~micoa en ei manejo de ensayos do 
rer-dimiento en frijol. (Au-onomic factor!i in the nnagement on bean yield 
trials). In Curso Intennivo PostE7,ado de Inve:stigaci6n aifra la Producci6n 
de Frijol en el Peril, 2o., Chincha, Per, 19814. Traijos 1,re;eritado:;. 
Lima, Instituto Nlacional de Investigacl6r y ProrociLn Agropecuaria. 
Programa Nacional de Leguminosani di. Grano. Gula DidtctIca no.6. 
pp.127-151. San., 23 Refs. (CIAT, Apartado 46reo 713, Cali, Colombia) 

Phaseolu. vulgaris; Yields; Field experiments; Agronom:ic ciharacter.; 
Fertilizers; Planting; irrigation; Harvest; Colombia. 

Each of tle ag onomic factors that rhould be considered in the p>erformance of 
prelimirry yield trials in toans; are dThse ar e selection of 
exptl. site taking into account the lot':; hi;tory and :;oil characteristics, 
mechanized land preparation and mater) als rtqulred for the expt., organic and 
chemical fertilization, selection of v:ii., planting (systems and densities), 
Irrigation, and cultural Iracti co dtur-ng the exptl. period (weeding, 
phytosanitary conditionn, obs:etvat.on of ;ymptoms of deficiency of :3o1re 
nutrients and toxicity caused by otners). ((IAT) See also 0873 0957 0958 
0959 0966 0970 0972 0977 0978) 0979 0980 0986 0988 0989 0990 0992 
099ih 0995 0997 1007 1098 1119 11118 1183 
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D03 CULTIVATION SYSTEMS: INTERCROPPING, ROTATIONAL CROPS
 

0955
 
26076 ACOSTA D., E. 1985. Crecimiento, rondimiento y aprovechamiento de la 

energia solar en maiz (Zea maya L.) y frijol (Phaseolus vulgaris L.) en 
unicultivo y asociados. (Growth, yield, and utilization of solar energy in 
maize and beans in monoculture and in association). Teis Mag.Sc.

8
Chapingo, M6xico, Colegio de Postgraduados. 17 p. Span., Sum. Span., 73
 
Refs., Illus.
 

Phaseolus vulgaris; Intereropping; Zea maya; Growth; Yields; Yield
 
components; Photosynthesis; Mexico.
 

Maize var. 1-28 and bean var. Negro 150 were planted in monoculture and in 
asocciation under irrigation, near Chapingo, Mexico, to evaluate growth,

yield and some of it:s components, energy content, and conversion efficiency
of photoynthetically active radiation. Growth curves of the vegetative 
organs of monocropped and associated beans had very similar trends. DM 
accumulates rapidly in the stem and leaf lamina between days 45-105. In
 
monocropped beans the growth curve is almost linear up to physiological
maturity, while in association it is almost linear up to 125 days
 
(postflowering phase). The association significatively affected the no. of
 
pods and normal seeds/Nean plant, reflected in a 34 percent reduction in
 
agronomic yield. Overall, the energy values/g DMwere greatcr in the organs

of monocropped maize and beans. In 
an area of 1 square meter, the conversion
 
efficiency of the cuulative photosynthetically-active and the dynamic
 
radiation was always greater in monocropped maize and beans. (AS
 
(extract)-CIAT)
 

0956
 
26018 ARIAS M., F.H.; ESTRADA A., P. DE J.; MARTINEZ 0., R. 1980. Sistemas
 

de produccl6n de utiltivos predominantes en El Salvador. (Production 
systems of predominant crops in El Sal'ador). In Moreno, R.A., ed. 
Reuni6n de con.-sulta sobre localizaci6n do sistemas de producci6n de 
cultivos en Centroam6rica, Turrialba, Costa Rica, 1979. Trabajos
presentados. Turrialba, Centro Agron6mico Tropical de Investigaci6n y
Ensehanza. Programa de Cultivos Anuales. Informe T6enico no.1. pp.89-168. 
Span., 12 Iefn. , Illus. 

Phaseolusn vulgarls; Intereropping; Zea maya; Sorghum; Maps; Production; 
Costs; Income; E, Salvador.
 

The localization, delimitation, and characteristics of predominant crop

production systems commonly found in El Salvador are briefly described; among

these are the maize-beans and henequen-maize-bean,-sorghum production
 
systems. Maps and data on production and costs for El Salvador are provided.
 
(CIAT)
 

0957
 
25880 BEGAZO, J.C.E.O. 1984. Conideracoes sobre o feijao come oultura
 

consorciada do cafezal e mandiocal. (Observations on beans associated with
 
coffee and cassava). Informe Agropecuario 10(118):50-52. Port., Sum.
 
Port., 
13 Refs., Illus. (Univ. Federal de Vicosa, 36.570 Vicosa-MG,
 
Brasil) 

Phaseolun vulgaris; Intercropping; Manihot esculenta; Coffee arabiga; 
Spacing; Brazil. 

Beans are one of the best crops for growing in a young coffee plantation, 
using 4-S bean rows in the 1st yr, 3-4 in the 2nd yr. and 3 in the 3rd yr.
When beans were grown with cassava, the highest cassava yield was obtained 
when I row only of beans was grown between cassava rows. Cassava and beans 
can be sown at the same time (beginning of the wet period) or beans can be 
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sown in the dry period (Feb.-March). (Horticultural Abstracts)
 

0958
 
23175 CAETANO, L.F.; SILVEIRA, A.J. PA; VIEIRA, C.; CARDOSO, A.A. 
 1982.
 

Produtividade da mandioca e do feijoeiro-comum cultivados em cons6rcio.
 
(Productivity of cassava and 
common beans in association). In Reuniao
 
Nacioral de Pesquisa de Feijao, la., 
Goiania, Brasil, 1982. Goiania-GO,
 .
Centro Nacional do Pesquisa-Arroz, Feijao. pp. 109-111. Port. (Depto. de 
Fitoteenia, Univ. Federal do Vicosa, 36.570 Vicosa-MG, Brasil) 

Phaseolus vulgari,. Cultivars; Intereropping; Manihot esculenta; Spacing;
 
Planting; Yields; Brazil.
 

Two cassava var. (llranca de Santa Catarina and Iracema) and 2 bean cv. 
(Negrito 897 and Preto Cessenta Dias 53) were evaluated for productivity in 
Coimbra (Hina:; Geraim, Brazil) when 1, 2, or 3 bean rows were planted between 
the cassava rows. Bean roductivity increased as the bean population

increased; Negrito 897 yieldea 1457, 1896, and 2139 kg/ha with Branca de 
Santa Catarina and 1903, 1927, and 21453kg/ha with Iracema at the reap. plant

densities, while Preto Sensenta Dias 53 yielded 1027, 1158, and 1143 kg/ha
and 879, 1198, and 1228 kgha with the reap. cassava var. at the reap. bean 
plant populations. The land equivalence index was highest for cassava 
associated with Preto Sessenta Dias 53, early maturing: 1.80, 1.96, and 1.96 
with 1, 2, and 3 bean rows, resp. However, the selection of either bean var. 
will depend on the current prices of both cassava and beans. (CIAT) 

0959
 
262144 CAMDALNETO, J. F. ; DESSAUNE FIL!O, N. ; CUNHA, G. F. DA 1985.
 

Combinacotea de polulacoes de plantas de feijoeiro de 
diferentes hAbitos de
erescimenton nas iguas e na izeca em consircio cor o Milho, no Espirito
Santo. (Combination of plant populations of beans of diffe,'ent 'owth 
habits in asoociation with maize during the dry and rainy seasons in 
Espirito Santo). Cariac ia-ES, Prasil, Empresa Capixaba de Pesquisa
Agroecufria. Pejuina em Ardarzento no.31. 7p. Port. (Empresa Capixaba
de Perquisa Agro; .cutir'ia, Caixa ostal 125, 29.154 Campo Grande, 
Cariacica-ES, Branil) 

Phaseolus vulgaris; Cultivar's; Plant habit; Spacing; Intereropping; Zea maya;
Rainfall; Yields; Brazil. 

Bean var. iio Titwagi (type I) and Costa Rica 1031 (type III) were
 
intercro, ed with maize in Fspirito Santo 
 (Brazil) to evaluate the effects on 
bean yield::. Beans were [lanted at 0, 80,000, and 160,000 plants/ha durilg
the rainy season and at 120,000, 180,000, and 240,000 plants/ha during the
 
dry season. The highest yields for' both var. were obtained at the highest

plant den:;ities during both seasons. The land equivalence index was higher at
 
the hig'hest bean populations in the rainy season, with no difference 
between 
var., but the land equivalence index was higher for Rio Tibagi in the dry 
season. (CIAT)
 

0960
 
26923 CANDAL INETO,J.F.; CUNIHA,G.F. DA 1985. Comortamento de cultivares 

e linhagenr de fei Jao em cons6reio cum u milho no Espirito Santo.
 
(Performance of bean cultivars and 
 lines in assc iation with maize in 
Espirito Santo). Cariacica-ES, Brasil, Empresa Capixaba de Pesquisa

Agropecu~ria. Pe:quisa 'am Andamento no.27. 5p. 
 Port. (Empresa Capixaba 
de Pesquisa Agropecuria, Caixa Postal 125, 29.154 Campo Grande, 
Cariacica-ES, Brasil)
 

Phaseolus vulgaris; Cultivars; Yields; Intereropping; Zea maya; Adaptation;
 
Brazil.
 

Fifty bean cv. and lines were evaluated for yield and disease reactions
 

- 47 



during both the rainy and dry sea!crn:r in association with maize (var. AG 162) 
in Espirito Santo (Brazil). During tie rainy season, germpla:cm yielding over 
340 kg/ha wan selected; 8 materiola, produced over 400 kg/ha--Capixaba Precoce 
(490 kg/ha, the max.), A 338, A 286, cicojardo 896, A 210, SPJ 3, SPJ 6. and 
A 226. Ouring the dry ,eaon, the max. yield wa: obtained with Preto de Cacho 
(11480 kg/ha); 15material-, were ,elected for yielding over 1000 kg/ha, among 
which Capixaba Frecoco wa again outctanding (1320 kg/ha). Co!letotrichum 
lindemuthiari n and I crriopcI griscola were obcerved during both near ons, and 
most material:: were affected by lath. (CIAT) 

19(:1 
262147 CAS le G. , S.0.; AIAVA V., R. 19!. Evwiuac16n de aultivare:; de 

frijol arbuctic Of:.:oluc; vul gccr: -) er. asociaci6n con callade az6car 
(:aceharul cii'). (tvo .:atiorc of buh t:rn cultivar; in association with 
sug:ircane). Alaiucla, Jiverr:idad du Costa In ca. Etaclfn Experimentrl! 
Agrlcola Fatbio Baudrit M. Pol(tin T-cnico 17(1):13-17. Span., Slam. Span., 
Engl., 8 toe. 

Phaneohln vui gari;; Interruopinp ; accharum; Yiolds; Cultivars; Costa Rica. 

Twenty-five butch Lar: cv. (114 red and 11 black) were te!;ted in association 
with sugaruca', cv. 4- 0-37? in Grecia, CotAc hi ca. The trial was conducted 
during the dry c,:on witt -:urfau irrigation. The bean cv. were planted 15 
dayn after te uarcie biohrvent, uccing a triple balanced lattice design. 
There were no ncr'cant diffe'enceen between the yields of the cv. (373-762 
kg/ha). (A 4 

09(2 
26965 C44I41 i P. R.; :KER, IE1IN, J. oilIh HI C.; 1980. fertility and 

Manatgene ct h r c of ugar Lootscc, navy cimcc,corn, andfor |crductior 
noyleann. In II Ih -an State lniver:i ty. Agricultural Experiment Station.
 
Saginaw Vailly tda-bct rcearch farm ard related bean-beet research.
 
Pant Lanig. 1980 trec;earet Rejort. pp.5-15. Engl.
 

Phaseollr vcri ric,; tottiornal crops; Yields; Manures; Zea mayo; USA. 

Tire effect of Ieng~th of ro tat on, cropping syn;t.rm, ind cropping requence on 
production, yield, and quality of navy I.anr:and s;ugar tet:; wan studied at 
Saginaw Vall,y iesearch Form (Miehigarc, USA). The t!"fect of' return of OM on 
yield a:1retated to :cltectud :,ol propertic- wan aic;o anssesed. More 
intenoive rotati ar (Ibean:an beetl:) yielded l 1 c than lens intensive 
rotation:; (airo-tran:-bectcts). llcw ever, the interaction between cropping 
systerm and length of rctat:on was;not ignlticant. Yieldc tended to be higher 
in tile 4 -yr rotation than in the 2- and 3-yr rotations. Furarium root rot had 
the lowe:ct ratlng In the l(et3-beans rotation and the hrighen t in tile 
maize-toanr rctaton. Ever. thougi :come nutrient:c were cagnil'acantly affected 
by crol ,corec, non, except Zn, were deficient. (CIAT) 

0963
 
262511 CLAE, .A.; E4314c21, C.A. 198. bean-maize intreropo: a comparison 

of tush and Iiry grwtht Field CropLrli LO; .rcn habits. Research 
0


Yam. ills. 

Science, Univ. of Gui Ib,Ontaro 'V] ?WI,Canada)
 
10(2):101- Ib(. Eng ". nv ., 27 Pufsc., (Dept. of' Crop 

Phaneoluc3 vul gari: ; Intercropjcin"; Zea nay.; Plant habit; Cultivars; Growth; 

Yieldsl; Yield morent:; Vwarf' Loan:; lean-; Canada.cc,2 Climling 

Indeterminate bu:::. beau cv. Pl466 and climbing bean cv. p364 were grown both 
in moneculturc ,rcdintercroplpd witrr maize to explain the differential yield 
reduction cf tl,t,( cv . when intercropped with maize. The 660 kg/ha yield 
advantage of'the climbing t!arn ever' bU:ihbean (3.02 vs. 2.36 t/ha) wan a 
direct r'e:iult of jcd fili nagafter 75 day.s, whrici was nupcported in part by 
leaf area rocduced after 117days. The large climbing bean yield loss when 

- 18 

http:syn;t.rm


intercropped with maize (reduction of 1.44 t/ha in the bush bean vs. 1.96
 
t/ha in climbing bean) was attributed to greater overlap with the
 
increasingly dominant maize. In climbing bean, maize caused 2-wk. reductions
 
in both the leaf area establishment and pod filling phases. Differences in
 
the timing and magnitude of growth responses in the indeterminate bush and
 
climbing beans are discussed in relation to selecting beans for intercropping
 
with maize. (AS (extract))
 

0964
 
26255 CLARK, E.A.; FRANCIS, C.A. 1985. Transgressive yielding in bean: 

maize intercrops; interference in time and space, Field Crops Research 
11(l):37-53. Engl., Sum. Engl., 32 Refs. (Dept. of Crop Science, Univ. 
of Guelph, Ontario NIG 2W1, Canada) 

Phaseolus vulgaris; Zea mays; Intercropping; Cultivars; Growth; Canada.
 

Patterns of DM and N accumulation and leaf area establishment were compared 
in monocrops and intercrops of Phaseolus vulgaris with maize. Growth cycles 
for these species were offset in time, with P. vulgaris growth significantly 
exceeding maize growth during the 1st 26 days. Maize DM significantly 
exceeded that of P. vulgaris after 47 days but N content did not differ 
consistently after 33 days. The staggering of growth cycles in the intercrops 
resulted in significantly more DM and N/square meter-, and higher LAI than 
either component monocrop during all or part of the 1st 82 days, yet av. 
intercrop yields of CP, energy, and photosynthate equivalent did not exceed 
those of the higher yielding monocrop. Monocrop and intercrop yields are
 
discussed in relation to the temporal and spatial overlap in resource demands
 
by the 2 species. Potential predictors of ecological combining ability in
 
simultaneously sown P. vulgaric/maize intercrops are considered. (AS)
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26927 FLESCH, R.D.; ESPINDOLA, E.A. 1986. Epocas de semeadura de milho em 

lavoura de feijao nas regioen norte e Planalto Catarinense. (Planting 
dates of maize in bean crops in the northern and Planalto regions of Santa 
Catarina). Florian6poliL-SC, Braail, Empresa Catarinense de Pesquisa 
AgropecuAria. Pesquisa em Andamento no.60. 3p. Port. (Empresa 
Catarinense de Pesqjisa Agropecuiria, Estacao Exptl. de Chapec6, Caixa 
Postal 151, Chapec6-SC, Brasil) 

Phaseolus vulgaris; Intercropping; Zea maya; Planting; Timing; Yields;
 
Brazil.
 

A trial was conducted in 1983-84 and 1984-85 in Campos Novos (Santa Catarina, 
Brazil) to evaluate 5 relative planting dates of maize cv. Cargill 111-S in 
established crops of bean cv. EMPASC 201 (simultaneous planting and 20, 40, 
60, and 80 days after bean emergence) and determine the best planting date at 
which maize produced more without affecting bean yields. The preliminary 
results indicated that maize planted 20 days after bean emergence produced 
the highest yield (2899 kg/ha) without affecting bean yields (,572 vs. 1444 
kg/ha in monoculture) and is the Lest option in terms of additional income. 
The next best option was the planting of maize 40 days after bean emergence 
(1856 and 1578 kg maize and beans/ha, reap.). Simultaneous planting seriously 
affected bean yields (829 kg/ha). (CIAT)
 

0966
 
26926 FLESCH, R.D.; ESPINDOLA, E.A.; ALVES, A.C. 1985. Combinacao do
 

6pocas de semeadura e diferenten sistemas de cultivo de feijao e milho
 
consorciados. (Combination of planting dates and different planting
 
systemn of beans and maize in association). Florian6poli-SC, Brasil,
 
Empresa Catarinense de Pesquisa AgropecuAria. Pesquisa em Andamento no.43.
 
4p. Port., 2 Refs. (Empresa Catarinense de Pesquisa AgropecuAria,
 
Estacao Exptl. de Chapec6, Caixa Postal 151, Chapec6-SC, Brasil)
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Phaiaeolus vulgris; Intercropping; Planting; Spacing; Timing; Yields; Brazil.
 

During 1983-84 and 19814-85 in Chapeco (Santa Catarina, Brazil) 4 associated

planting systems of bean cv. 
Rio Tibagi/maize cv. Pioneer 6872 and 5 relative
 
planting dates were evaluated to deterv.lne the combination with the highest

economic returns. Associated planting systems were (1) 1:1 
(1 row of beans:1
 
row of maize), 
(2) 2:2, (3) 2:1, and (4) 3:2 and the planting dates were (1)

maize 15 days before beans, (2) simultaneous planting, (3) maize 15 days

after beans, (4) maize 30 days after beans, (5) maize 45 days after beans.
 
Bean yields as well as 
the economic returns increased for all systems as the

maize planting date was delay. d. The highest bean yield (2261 kg/ha) was

obtained with the 2:1 combination and planting date 5. 
 Based on the current
maize and bean prices, the as.ociations were always wore profitable than the 
reap. monocultures. Plantings in Sept. and beans before maize were the most
 
profitable; thij result is valid for 
bears in region I of Santa Catarina.
 
(CIAT)
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26929 FLESCH, R.D.; ESPINDOLA, E.A. 1985. Cultivares de feijao para


consorciacao cor milho em Santa Catarina. (Bean cultivars for their
 
association with maize in Santa Catarina). 
 Florian6polis-SC. Brasil,

Empresa Catarinense da Pesquisa Agropecudria. Comunioado Tcnico no.92.

11p. Port., 17 iefs. (Empresa Catarinense do Pesquisa AgropecuAria,
Estaca 
 Exptl. do Chapec6, Caixa Postal 151, Chapec6-SC, Brasil)
 

Phaseolus vulkgris; Cultivars; Intercropping; Zea mays; Yields; Brazil. 

Trials were conducted in 1980-81, 1981-82, and 1982-83 in Chapeco (Santa

Catarina, Brazil) to evaluate 11 Lean cv. 1st yr 10 each the
the and next 2 yr, in asnoaiation with maize. The results are given for 6 bean cv. that were

planted in all 3 cropping seasons: Carioca, EM'PASC 201-Chapeco, Turrialba 4,
Iguacu, Rio Tibagi, and Paran 1. The planting system used was 2 maize rowsintercropped with 3 bean rows, planted -u ,ultaneously (40,000 maize plants

and 120,000 beans plants/ha). All 6 bean cv. 
showed similar yield performance

tav. for all cropping seasons 821 kg/ha) and can be used in association with 
maize in the region. The highest yield was obtained with Carioca (av. 865

kg/ha) and the lowest with Rio Tibagi (av. 791 kg/ha). The most productive
cv. in association were also the most productive in monoculture. Rio Tibagi 4had the most stable performance and Turrialba 4 the most unstable. Bean 
yields were severely aff.ected by the association, with an av. reduction of 58 
percent compared with monoculture (av. 19149 kg/ha). (CIAT) 

096826260 FONTANA NETTO, F.; VIEIRA, C.; CARDOSO, A.A. 19814. Cultura associada
de feijaoc milho. 8. Efeitos da altura e da populacao de plantas de 
milho. (Associated cropping of beans and maize. 8. Effects of maize height
and planting density). Hevista Ceres 31(178):489-501. Port.. Sum. Port., 
Engl., 12 Refs. (Empresa de Assistencia T6cnica e Extensau Rural da 
Paraiba, Calxa Postal 644, 29.000 Vitoria-ES, Brasil) 

Phaseolus vulgaris; Intercropping: Ze mays; Rainfall; Yield:; Brazil. 

In Vicosa and Coimbra (Minas Gerals, Brazil),2 associated cropping expt.
using bean var. Negrito 891 and maize var. of the normal or short type were
carried out. The beans were either planted in the rainy or in the dry season. 
Plant densities of maize were 20,000, 30,000, 40,000, and 50,000 plants/ha.

In the rainy season, beans were planted within the maize row, while in the
dry season 2 rows of beann were planted between the maize rows. Maize and
bean monocrops were also planted for comparison. Maize height had practically
no effect on bean and maize yields. In the rainy season, the lowest maize
populbtion was the most beneficial to the bean crops. In the dry season,
however, the highe: :lant densities of maize were the best. Associated 
cropping effectivL'y Increased food production/unit area. (AS)
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Fixacao de nitrogenio em
 26261 FRANCO, A.A.; PESSANHA, G.G. 1984. 


Informe

feijoeiro consorciado. (Nitrogen fi'wation in associated beans). 


(Empresa Brasileira de
Agropecudrio 10(118):74-76. Port., 13 Refs. 


Pesquisa Ahtropecuarta, 23.460 Seroptdica-RJ, Brasil) 

vulgaris; Nitrogen fixation; Intercropping; Zea mays; Yields;
phaseolus 
Brazil.
 

Trials in Brazil showed good response from beans grown alone to seed 

even with cv. of 80-90 days growth period. N 
inoculation with Rhizobium, 

fixation of beans grown in association with maize in the wet and the dry
 

the 2 
season is discussed. Low yields of intercropped beans, especially when 

solved only 
crops were sown simultaneously, has various causes and cannot be 

by seed inoculation. (Field Crop Abstracts)
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FREIRE, F.M.; VIEIRA, C.; CHAGAS, J.M.; SILVA, C.C. DA; ARAUJO, G.A. 

DE A. 1985. Cultura associada de feijao e milho. 7. Comparacao de 

prAticas de adubacao mineral. (Associated cropping of beans and maize. 7.
 
Sum. Port.,
 

26262 


Comparison of mineral fertilization practices). Port., 

Refs. (Empresa de Posquisa Agropecudria de Minas Gerais, Caixa Engl , 11 
Pojtal 216, 36.570 Vicosa-MG, Brasil)
 

Phaseolus vulgar:i; Intercrrpping; Zea mays; Fertilizers; N; P; K; Rainfall;
 

Brazil.
 

In Coimbra and Ponte Nova (Minas Gerais, Brazil) mineral fertilization
 
season


practices were compared in the associated cropping of maize, rainy 


season beans. Treatments consisted of no fertilization 
or the
 

beans, and dry 

1, 2, and 3 crops. Maize 	was planted in rows 1.0 m apart,
fertilization of 


Rainy ,eason beans
with a planting density 	 equivalent to 30,00C plants/ha. 


maize rows or in 1 line between the maize rows. Dry

were .1anted wit'in the 

rows 0.5 a ",,art, i.e., 2 rows between the maize 
season beans were Ianted in 

season beans and dry seasun beans was 
rows. The planting density for rainy 

side 
10-15 seeds/m. Fertilization was 30-80-30 kg NPK/ha + 40 kg N/ha 


can take advantage of the fertilizer applied to another

dressing. A crop 

was more effective. The 
crop, but the direct fertilization of each crop 

rows was more advantageous
planting of rainy season beans within the maize 

economy. Dry season beans responded to
since it permitted fertilizer 

fertilization better tnan 
rainy season beans. (AS) 
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26597 HIERNANDEZ H.. J.C.; VERA G., J.; SCH{OON1IOVEN, A. VAN; CARDONA M., C.
 

19814. Efceto de la asociaci6n maiz-frljol sobre poblaciones de insectos
 

plagas, con 6nfasis en Empoasca kraemeri Ross & Moore. (Effect of
 

bean-maize intercroppling 
on insect pest populations, with emphasis on 
5
 Sum. Span., Engl.,


Empoasca kraemeri). Agrociencia no.57:25-3 . Span., 


12 Refs.
 

Phaseolus vulgaris; Intercropping; Zea mays; Planting; Timing; Cultivars;
 

Plant injuries; Diabrotica; Cerotoma; Scaphytopiu-
Empoasca kraumeri; 

fuliginosus; Pr, dators and parasites; Yields; Colombia.
 

The effect of maize/bean intercropping on Empoasca kraemeri population and 

damage, populations of other phytophagous insects, the 
parasitic action of 

Anagrus .p. on E. kraemeri, ambient temp. and Ri, light intensity, and bean 

3 maize densities in 2 bean leaf temp. was observed. Two planting dates and 


var. 
 were used. E. kraemeri population and damage decreased with increasing 

maize densities. Adult populations were larger when beans were planted 

simultaneously with maize. Large E. kraemeri adult populations were found in 

and large nymph populations in BAT-41
bean var. EMP-81 (tolerant) 
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(susceptible); the damage was greaterpopulations were larger with increasing maize denities. Ths waeevident when 

in the latter. Diabrotica app. 
var. EMP-81 morewas planted 15 days after maize. No effect wandetected of the different maize densities on Cerotoma sp. and Scaphytopius
fuliginosus populations. The largest captures ofEMP-81. these 2 species wereS. fuliginosus was more abundant in beans plantea 

in var. 
maize. The percentage of parasitism by Ai;agrun sp. 

15 days after 
association, was higher inwherean thethe percentage of unhatchedLight Intensity and temp. 

E. kraemeri eggs was lower.in beanincreased. Leaf tissue temp. 
leaf tissues decreaned as maize densitieswas higher in var.lower in the association, compared BAT-S11. Bean yields werewith the bean monocrop, posaibly duethe competition tofor light with the maize crop. (AS) 

21879 JIMENEZ, R. 
1979. Rendimiento de frijol/maiz(Yields of teans/maize en siembra intercalada.,own in association).Caribbean In Annual MeetingFood Crop,-; Society, 16th., of theSanto Domingo,1979. Proceedirgn. Repfibllca Dominicana,Santo Domingo. pp.229-250. Span., Sum. Span., Fr.,Engl., 11 Refs., Illun. 
Phaaeolua vulgari.r;; Zea rayn; Intereropprn.; Yields; Planting; Spacing;Dominican Republic. 
Studien carried out on beann and maize in monocultureregarding the effect and in associationof population
20,000-56,000 maize 

den;ity (222,000-250,000 beanplantn;/ha) and plants +
before to relative planting time (fromJ0 dayn after planting, of 15 days
under I of the crops with regarddry conditionn to the other)are detailed.5plit-split A randomized block design and)'ot design were used, with 3 and a 

l replications,changes in tile relative reap. Theplanting time significantlybeth interoropn, while affected the yield ofthe changes in density onlysignificantly. The affected maize yieldshilghest yields, both physicalbean/malze intereropping and economic, for thesystero were achieved by planting maizem between rows and at 0.90-1.200.20 m betweenestablishing plants (55,000-1,111 plants/ha),the beans in the center at 0.30between plants m between rows and 0.10 m(222,000 plants/ha).bean/maize It was determined thatintercropping the bestpatterns gave higher grain yields than either of the2 monocrop. 
 (AS)
 

26016 KASS, P. L. 0973 
en 1980. Algunon nintemasGuatemala. de pruducc16n(Some anual cro1) production de cul tivon anuales
Moreno, R.A., nystem:; in Guatemala). Ined. Roun6n de
producci6n de 

connulta nobre localizaci6n de 3istomascultivos en deCentroam6rica, Turrialba,Trabajos pren(entadoa. Costa Rica, 1979.Tu rialba,In;es:tlgaci6n Centro Agron6mico Tropicaly Enoeanza. deProrama de Cultivon; Anuales. Informe T'cnIrono.l. pp.7-417. Span., 4 Refs., Illus.
 
Phaneolus vulipris; 
 Intercropping; Zea mays; Relay crops; Sorghum; Maps;Gua t emal a. 

The localization, delimitation, and characteristics of thbproduction annual cropsystems commonly found in Guatemala--monocroppedbeans-aorghum, and maize/beans beans, relayedin annociation-.are
and briefly described. Mapsplanting schedules are provided. (CIAT) 

26935 KOINANGE, EJ.g 09 .iNMMAGA, M.E.T. ; MBIJYA,cultivarn for intereropping with maize. 
09 . 1985. Screening bean 

eda. Workshop In Minjas, A.N.; Salema, M.P.,on Bean Research in Tanzania, 4th.,1985. Proceedings. Tanzania, Morogoro, Tanzania,
 
Engl., Sum. Engl., 

Sokoine University of Agriculture. pp.8-12.
8 Refs. (Tanzania AgriculturalLyamungu Research Inst., P.O. 
Research Organization,


Box 3004, Monhi, Tanzania)
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Phaseolus vulgaris; Cultivars; Intercropping; Zea mays; Yields; Tanzania.
 

Twelve bean cv. were evaluated under, sole cropping and in association with
 

maize (11632) for- 5 yr in Lambo (Tanzania) in an attempt to improve land use
 

efficiency in subsistence farming. A randomized complete block design was
 

used with 25 treatment combinations replicated 4 times. Most of the bean cv.
 

included in the trial yielded higher under sole cropping. Maize grain yield 
was not significantly (P less than 0.05) reduced by interoropping with beans. 
Although lower bean yields were obtained with intercropping, significantly 
high LEE were obtained with most cv. This indicates that most potential bean
 

cv. also prove superior- under inturcropping conditions and farmers can still 
be encouraged to intercrop beans with maize. (AS) 

0975 
23887 KUBWALO, F.X.F. 1981. Effect of topping maize and interplanting with 

beans on yield and yield components. Lilongwe, Malawi, Bunda College of 
Agriculture. Project no.5. 13p. Engl., Sum. Engi., 23 Refs. 

Phaseolus vulgria; Zea mays; Intercropping; Defoliation; Yields; Yield 
components; Malawi. 

The effect of topping maize and interplanting with beans on yield and yield 

component- waa investigated at Bunda Collage Farm (Malawi) during the 1980-81 
crop season. Defoliation levels used were (1) no defoliation, (2) defoliation 
of tassel only. (3) defoliation of tassel + 2 top leaves, (4) defoliation of 

tassel + 41 top leaven. Bean yields were not significantly affected by the 
levfel of defoliation, but they were igrificantly reduced when grown in 
association with maiz,. Yields were 1370, 518, 5146,468, and 437 kg/ha, 
reap., for the control (pure bean stand), Ti, T2, T3, and T4. Bean yield 
components'did not indicate clear resnponses to the defoliation levels. (AS
 
(extract))
 

0976 
26280 MACFADO, C.M.N. ; FLECK, N.G. ; SOUZA, R.S. DE 19814. Comportamento dos 

componentes do rendimento den cultu'as consorciadas. (Performance of yield 
components in associated crops). Pesquina Agropecuiria Brasileira 
19(8) :985-997. Port., Sum. Port., Engl. , 17 Refs. , Illus. (Faculdade de 
Agronomia, Univ. Fedei-al do Rio Grande do Sul, Catxa Postal 776, 90.000 
Porto Alegre-PS, Brasil) 

Phaseolus vulgaris; Intercropping; Zea may:;; lelianthus annuus; Yields; 
Fertilizers; 11;Weeding; Yield comionents; Brazil.
 

In field trialn in Pio Grande do Sul (Brazil) in 1981, beans, sunflower, anti 
maize were sown in early Sept. either, in pure stand or in associations of 
beans/sunflower', beans/maize, or maize/sunflower, and given 0 or 80 kg N/ha. 
N application and control of wteds by hoeing increased bean seed yield most 
when grown in pure stand or' in association with maize. Grain yield of maize 
was increased in association with beans but reduced by sunflower. Competitive 
ability was high in sunflower and no. of' achenes/head increased from 535 in 
pure stand to 760 when grown in asociation with beans. Plant populations 
were not affected by cropping system. (Soils and Fertilizers) 

0977 
25886 HANRIQUE E. , R. ; GOMEZ S., . 19814. Cultivos asociados con cafa 

panclera en la Hoya del Rio SuArez. (Cropn associated with sugarcane in 
the Suarez river basin). In Congreso de la Sociedad Colombiana de 
Tcnicos de la Cafa de AzC~ir', ler., Call, Colombia, 1964. Trabajos 
presentados. Cali, Centre de Investigaci6n de la Ca~a de Az~car.
 
pp.101-122. Span., Sum. Span. , 14 Refs. , Illus. 

Phaseolus vulgaris; Intercropping; Zea mays; Saceharum officinarum; Spacing; 
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Fertilizers; CultIvars; 
Yields; Colombia.
 

The results of the research carried out by the Instituto ColombianoAgropecuario in the Suarez river basin (Colombia) to identify and analyze thetraditional technology of the different crop arraremento with sugarcane
(among them, dwarf and climbing beans) and their interaction with theclimate, the soil, and the management system. Furthermore, some traditionalsystems are compared regarding agronomic and economic aspects. Modificationsto the factors jo;ulaticn denity, var., and fertilization were introduced to 
the best systems found. (CIAT)
 

(197826938 MBUYA, 0.5.; KOINANGE, E... X.; MIDAGA, M.E.T. 1985. Optimum Lean(PhaseoluD vulgarini) aensity in anociation with maize. In Hinjas, A.N.;Salema, M.P. , eds. Workohop on bean Research in Tanzania, 4th. , MorogoroTanzania, 1985. Proceedingt. Tanzania, Fokolne University of Agriculture.
pp.21-28. Engi,, .- LL. Engl., 7 Refs. (Tanzania Agricultural Research
Organization, Lyarungu Hen-earci,Inst., 
P.O. Pox 3004, Moshi, Tanzani )
 

Phaseolun vulgiris; Cultivars; Flanting; SpaconF; Intercropping; Zea mayo;

Yields; Yield com;cncnto; Tanzania.
 

Four ean cv. (Canadian Wonder, P31p-A-L T23, and T3) were evaluated at 3cenonties (102,564, 148,148, and 190,1475 plantn/ha) in association with maizein Lambo (Tanzania). A randomized complete block denign with 4 replications
was used. Var. differences in Lean need yield were observed in bothmonoculture and avsociated cropping. The 3 bean denonitie:i nhowed nosignificant (P less than 0.05) seed yield differencos, indicating that any ofthe denoitieo can Le uoed in anociation with maize. Increasing bean densityalso did not redue maize graln yield significantly. However, bean seed yieldincreased with increaninrg Lean dennity. thus suggesting that at lowerdensities growth resourcen are not fully exploited. Bearing in mind the highprices of seed bean, the economics of Deed should be outworked to justifythe increa:;ed revenue obtained by ulLing the highest density. However, where
need bean i:; coeap, the 
higliest dens;ity of 1)0,476 plants/ha (75 x 7 cm) is 
reeommended. (AS)
 

26933 MNJAS, A. N. ; 
C979 

SALEMA, M. P. edit., 1965. Workshop on Bean Research inTanzania, 14th. , Morogoro, Tanzania, 1985. Proceedings. Tanzania,

Sokoine University of Agriculture. 
 188p. Engl. , Illus. (Dept. of CropScience, Sokoine Univ. of Agriculture, P.O. box 3005, Morogoro, Tanzaria) 

Phaseolci vulgaris.; Intercropping; Planting; Timing; Spacing; Resistance;Drought; Germplanm; Adaptation; Opilomyla Ihaneoll; Yields; Bean commonmosaic virus; Inariopsni grineola; Uromyces jha:neoll; Socioeconomic aspects;

Marketing; Tanzania.
 

The papers (resented at the 4th Workshop on Bean Reearch in Tanzania, heldin 1985 as part of the bean/Cowpea Collaborative Renearch Support
Program/Lokoine U. of 
Agriculture, are 
compiled. The major objective is to
develop for rmal farmers high yielding and widely adapted eans that areresistant to major diseases and insecto, 
and to heat and drought stresses;
likewije, they should cook quickly and tI able to fix their own atmospheric
N. Research reoults are irenented in agronomy and physiology (use of mulches,intercropping systems with maize, planting dates and densities, and tolerance
to drought), appropiate technology (human-powered bean thresher), breeding(yield trials), entomology (Oizomyia phaeoli), nutritional improvement
(cookability), and pathology (BCV, Phaeoisarlopnis griseola, Colletotrichum
lindemuthianum, Pseudomonao 
syringae, and Uromyces pihaseoli). Supportive
research work is alno presented especially regarding farmer socioeconomic
 
aspects and technology transfer. 
Individual papers are 
recorded in this
publication under the following consecutive no.: 0862, 091' , 0927, 0945, 
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1006, 1011, 1043, 1118, 1123, 1134,
0949, 0951, 0974, 0978, 0980. 0994, 1004, 


1136, 1138, 1139, 1140, 1141, 1164, 1195, 1197, 
1198, 1199, 1201, 1202, and
 

1203. (CIAT)
 

0980 
KAREL, A.K. 1985. Effect of plant population density26947 MOHAMED, A.H.; 

on insect pests and seed yield of common beans intercropped with maize. 
eds. Workshop on Bean Research in Tanzania,
In Minjas. A.N.; Salema, M.P., 


4th., Morogoro, Tanzania, 1985. Proceedings. Tanzan a, Sokoinu University 
Engl., Sum. Engl., 18 Refs. (Dept. of Cropof Agriculture. pp.69-77. 


Science, Sokoine Univ. of Agriculture, P.O. Box 3042, Morogoro, Tanzania) 

Varietal mixtures; Intercropping; ZeaPhaseolus vulgaris; Planting; Spacing; 
mays; Injurious insects; Yields; Tanzania. 

on seed yield
The effect of 4 plant population densities on insect pests and 

studied at the Sokoine U. of 

were pure stands and
of common beans intercropped with maize was 
Agriculture (Morogoro, Tanzania). Main treatments 
mixtures of the component crops, and subtreatments were the 4 plant 

population densities. Results shoaed higher pest incidence and insect damage 

in pure stand beans than in mixtures. Higher plant population densities had 

higher pest incidence and damage, except for bean fly incidence and damage by 
plots with low beanleafhoppers and pod-sucking bugs; these were high in 

plant population density. The mixtures had a yield advantage at all plant 

for the 1/3 maize and 2/3 beans mixture. The highestpopulations, except 
treatment,yield advantage was obtained for the 2/3 maize and 1/3 beans 

suggesting that it is the optimum combined proportion for the 2 species. Low 

population of important insect pests and efficient utilization of 

environmental resources are discussed as possible reasons for yield 

advantagesa in mixtures. (AS)
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26021 MOLINA, M.; BONILLA, N.; BIOLANOS, L. ; PALENCIA, A. 1980. 

Caracterizaci6n exploratoria de los sistemas de producci6n agricola mis
 

importantes de Costa Rica. (Exploratory characterization of the Eost 

important crop production systems in Costa Fica). In Moreno, R.A., ed. 

Reuni6n de consulta sobre localizaci6n de sistemas de producci6n de 
1979. Trabajos
cultivos en Centroam6rica, Turrialba, Costa Rica, 

de Investigaci6n ypresentados. Turrialba, Centro Agronbmico Tropical 

27 4
 
pp.221- .
Ensehanza. Programa de Cultivos Anuales. Informe T6cnico no.1. 


Span.. Illus.
 

Phaseolus vulgaris; Intercropping; Zea mays; Rotational crops; Saccharum 

officinarum; Coffee arabiga; Lycopersicum esculentum; Costa Rica. 

The localization, delimitation, and characteristics of predominant crop
 
found in Ccsta Rica are briefly described; among
production systems commonly 

these are maize/beans in association (dry Pacific and Atlantic regions),
 

maize-beans in rotation (central Pacific region and Central Western Valley), 

sugarcane/beans and tcaato/beans in association (Central Western Valley), 

maize-beans-tobacco (central Puriscal), and beans/coffee (northern region). 

Maps and overall data on production and area planted are provided. (CIAT)
 

0962 
26015 MORENO. [.A., ed. 1980. Reuni6n de coosulta sobre localizaci6n de
 

sistemas de producci6n de cultivos en Centroamrica, Tarrialba. Costa
 
crop production
Rica, 1979. (Consultation meeting on the localization of 

systems in Central America, Turrialba, Costa Rica, 1979. Papers
 

Turrialba, Centro Agron6mico Tropical de Investigaci6n ypresented). 
Ensefanza. Programa de Cultivos Anuales. Informe T6cnico no.1. 314p. 

Span., 38 Refs., Illus. 

Phaseolus vulgarls; Cultivation systems; Guatemala; londuras; El Salvador;
 

- 55 



Nicaragua; Panama; Costa Rica.
 

The papers presented at 
the 1979 consultation meeting, conducted inTurrialba, Costa Rica, on 
the localization, delimitation, and
charaoterization of crop production systems, among them beans, in Guatemala,Honduras, El Salvador, Nicaragua, Panama, and Costa Rica, are compiled.
Individual papers are recorded in this publication under the followingconsecutive no.: 
0956, 0973, 6981, 
0985, 0987, and 0990. (CIAT)
 

23495 NEUMANN, I. F. 19811. 0983
La promotion des cultures associees au projet.(Promotion of azloclated crol plng systems in the project). Nyabisindu,Rwanda, Projet Agro-pas-toral do Nyablsindu. Etudes et Experiences no.4.

80p. Fr., 6 Refs., Illus.
 

Phaseolus vulgaris; Intercropping; Zea mays; Agricultural irojects; Rwanda. 
The experiences of the Projet Agro-pastoral de Nyabisindu, Rwanda, relatedtha develo ment of im;.roved crop associations, 

to 
their dissemination andimportance, are described. The traditional associated croppingsummarized and analyzed systems arebased on the results of the survey carried outprojeot among 66 farmers. ecommendations by the 

on the dissemination of associatedcropping to control diseases and erosion are given. The maize-beanassociation is grown as a vegetable. With a 0.55 x 0.50 m spacing and 35 tmanure/ha, 133 and 41 g, reap., of maize and beans are obtained per plant.
(CIAT)
 

098426294 PEREIRA, P.A.A. ; ROCHA,R.E.M. DA; ARAUJO, .S. 1984. Nodulaeao dofeijoeiro em monocultivo e associado com fileiras de milho maduro.
(Nodulation of beans in monoculture and intercrop ed between rows ofmature maize). Pequisa AgropecuAria Brasileira 19(8):951-954. Port.,Sum. Port., Eng1., 9 Refs., Illus. 
 (Empreso Brasileira de Pesquisa
AgropecuAria, Centro Nacional de PLe:quisa do Arroz Feijao, Caixa Postale 
179, 74.000 Goiania-GO, Brasil)
 

Phaseolus vulgarin; Zea mayn; Intercropping; Nitrogen fixation; Nodulation;Cultivars; Yields; Rhizobium piaeoli; Brazil. 

A field expt. was conducted in Goiania, Brazil, to evaluate nodulation and
grain yield of beans planted in association with maize after its
physiological maturity. More nodules were observed and they remainedlonger time on the roots of Lean for a
plants assoclated with maize. However, thebean monocrop showed larger grain yieldv in all treatments, regardless of N
supply. (AS)
 

098526019 PINEDA L. , L. ; HERNANDEZ G., G. ; LEMUS C., R.A. ; MARIN C., E.J. 1980.Informe de Nicaragua para la reurnt de consulta para la localizaoi6n ydelimitacl6n de nistemas de produccl6n de cultivosCentroamericano. (Nicaragua's report 
en el Istmo 

for the consultation meeting forlocalization and delimitation theof crop production systems on the CentralAmerican isthmus). In Moreno, P.A., ed. feuni6n do consulta sobre
localizacl6n de sintemas de producc16n de cultivos on Centroamdrica,Turrialta, Costa Rica, 1979. Trabajos presentados. Turrialba, Centro
Agronmico Tropical de Investigaci6n y Enseianza. 
 Programa de CultivosAnuales. Informe Tcnico no.1. 
pp.169-193. Span., 
4 Refs., Illus.
 

Phaseolus vuig-aris; Relay crops; Zea mays; Fertilizers; Pest control;Planting; Spacing; Technology evaluation; Technological package; Maps;
Ni ca ragua. 

The localization, delimitation, and characteristics of the maize and beans 
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monoculture and relay systems, in Nicaragua are described. An economic 
analysis is presented, comparing the traditional farmers' system and a 
proposed improved sy.stem (fertilization, jest control, and plant density). In 
1978 only 15.2 percent of the potentia- suiface area for bean cultivation
 
(406,479 ha) wan planted to this crop. (LIAT)
 

0986 
26574 IHAMALHO,M.A.P.; COELHO, A.M. TEIXEIRA, A.L.S. 1985. Cons6rcio de 

mliho-verd e foijao eL diferentes tpoca.s de plantlo na entressafra. 
(Green maize-Lean intereropping during the off-season). Isqu1sa 
AgropecuAria Brasnilelra 20(7):799-806. Port., Sum. Port., Engl., 20 Refs. 
(Escola Siuperlor de Agricultura de Lavras, Caixa Pu. -vl 37, 37.200 
Lavras-VG, Frasil) 

Phaseolus vulgari ;; Intercrotping; Zea may-; Planting; Timing; Yields; Dry
 
matter; Prazil.
 

Different planting time: of maize and oeans in association within the 
off-season were evaluated at Centro Nacional de Pesquiua de Mllho e Sorgo 
(Minas Gerais, frazcl) in expt. betweeri Feb. and Mcy, with 3 periods in 1982 
and 14 period:s in 1983. In each period a different expt. wai carried out in 
randomized blocks with 3 replications and 6 treatments. Two maize var., DRH 
1?6 and 13H105, and tear. var. C;F 010 and Rio Tibagi were used. Each maize 
var. was, aho planted It monoculture. The production of commercial roasting 
ears and dry bean giairs as the LM production of rfth crops were evaluated. 
The re:;ults :1howed that jood roasting ear prodaction is possible, mainly in 
Feb. and March flantirig:. A 20 percent reduction of commcrcial roasting ear 
and maize [M re:ulted wher. 1antetd It. asociation with beans. Therefore, the 
maize-Lean intercrop ;r" :;y:,tcm d uing these jeriods will hardly ber 
economically :u1cce:sful. There was ru influonce of the several bean and maize 
var. over, intereropping efficiency. (AS) 

0987 
26017 NO14ALES, F.E. 1980. Cranos btrsicos en Hondut'asi y algunos de nus 

sistema:s de cultivon. (Grain :staples i,r{ondura:; and scne of their 
cropping systeins). In Borens, (.A., ed. heuni6n de connulta sobre 
loealizaci6n de sistes de produce!6n de cultivos en Centroam6rica, 
Turr alba, Costa Rica, 1979. Trabajos jreuentado3. Turrialha, Centro 
Agron6mico Tropical de Irnvestigaci6n y Ensehanza. Programa de Cultivos 
Anuales. Irf'orre Ttcsnico no.1. pp,48-88. .fpan., Illus. 

Phaseolus vulgarir; IntercroI Irg, ; Zea may:r; Fotatlorcil crops; Maps;
 
Production; Honduras.
 

The localization, delimitation, and characteristics of the grain crop (maize, 
beans, rice, and production cimmonly found in are:sorghumn) sys-tems Honduras 
briefly described. These are maize-maize and beants-bean:n double cropping 
systems, malze/beans in a:;ociation, maize-beans in rotation, and 
maize-maize/beans cropping syster. Maps and bean production data (1978-79) 
for Honduras are provided. (CIAT) 

0988
 
260148 SA.Ul, P. 1985. Le point den recherche-. nur len systemes de culture 

assoclee mais-legurririeuse dans l'Ouent Cameroun. (Research of maize-legume 
associated cropping systems in western Cameroon). Dsochang, Cameroon, 
Institut de la Recherche Aronomique. 9p. Paper presented at Colloque nur 
len Ltguminouses Alimentaires, Niamey, 1985. Fr., Sum. Fr., 9 Refs.
 
(Institut de la Recherche Agronomique, B.P. 44, Dchang, Cameroon)
 

Phaseolun vulgaris; Intercropping; Zea mayon; Spacing; Planting; Fertilizers; 
Nodulation; Cameroon. 

The main resuts of resnearch carried out since 1972 in western Cameroon are 
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presented regarding the maize-noybean and maize-bean associated cropping

systems. The posnibilities of improving these systems 
 through var. selection,
planting distances, and plant densities; for' the 2 species an well as through
fertilization are eing studied. Comparisons were made botueen the associated 
crops and the monocrops regarding dineanes, legume riodulation, and time of 
the trialn. (AS (extract)-CIAT) 

0989
26380 SILVA, J.F. IA; L;11VA, 1N.G.DA 19814. Controle de plantas daninhas em 

feijao (lha ;eolus vul aris I. ) con-gorciado com outras culturas. (Weed
control In beanri ac: roeiated tih other crojis). Informe Agropecuarlo
10(1 18) :7C-74. Por t., ?0 Pefi. , II lu. (Univ. Federal de Vicosa, 36.570 
Vico::a-O(;, bra:til) 

Phaoeol us vul Irn ; I ntecro ;jlI rg ; anl hot e:3cul enta; Saceharum offi ci nare; 
Herbicide;; Prazil . 

Irformation I: fl yn on -;everal herbiclder; which have t,er, tented, or are 
consider,!d of jotential value for use with Phatseolus 'ulgulri, grown In 
assaoei;'t Itk' ,'*:i;s, I:lr;:lig1,t ,r:rdrva and sugarcane, particularly 
as to their effectiv-ne:a:, or. weed s: ecies and iethod of applicatiun. These 
Include al chlor, chloril'en, jeraJliethalin, r etolactlor, triflura in, EFTC,
oryzalin, tcntizon, .:eticxydim, linuro, glyphonate, and paraquat. tWeed 
Abstract s) 

0990
 
26020 
 '!ILVEIiA , G. JRNA,, J. ; lli/d( , R.; AF.JARiA11f, W. 1980.
 

Identificac6n, localizaci6n, delimitac6n y caract r 
lzai:6n do nistemas 
de IrOducci6n de cu1tIVO3 n Panam6 (Pimera aproxima ri6n).

(Idcntification, localization, 
 dellmilation, and chariterization of crop
production ;ys tem; inranama. (First approximation)) In Moreno, R.A.,.ed. eurdin de con:ulta achre localizaci6n de nsl.tema de producc16n de 
cultivos en Centroamtrica, Tur-lialba, Costa Rica, 1979. Trabajon
jresentadoz;. Turri alita, Centre Agronrmico Tropical de Investigaci6n y
Eni;eianza. ilrograa de Cultivo:i Anuales. I rdforme T6cnlco no.1. pp.1911-220. 

S an. , 18 Ref!. , 1ls. 

Pharseolus vuljgari:;; Notatiornral uT'opa Zea may.;; Maninot eoculenta; Maps;
 
planting ; Ti l nir g Ina. a 


ThL localizat.lon, delicitnati on, and characteristica of predominant crop
prodetion aystmr; ccrcnornly found in Panama are briefly described; among

these are rece-crrire-;s and maize-beans in rotation and cassava or
 
cocoyaz-rc-(caize-caiz,/ tera) in a:;:ociation. 
 Hap:; and planting schedules
 
are provided. (rIA'I)
 

0991 
26987 1UCERI, A.J.P.; Th'iAR, M.D.; MhURiNEY, S'.; ("YS, J. 1980. Influence 

of drybean and alI Ila rotar ion or the Iroductivlty of a Charity clay
noil. Final reucr't for 1977-1980. In MiehiFan ,tate University.
 
AKFicrultural Exjeri rnent 
 Lta tion. ',aginaw Valley bean-beet research farm 
and related bean-bet re:;earch. Farit lning. 1980 Research Report. 
pp.1 141-115. En l. 

Phanol u: vil ua'i ; Hotatlonal Cr(,.; McUdlcago Oativa; Soil fertijlity;
 
Yields; U.SA.
 

An expt. was, estaili hed to determlne the! influence of 1-3 yr of alfalfa on
the soil structure and fertility of a Charity clay ,oill an wedl an; its effect 
on alfalfa and bean yield.. Navy Lean lanillac wan planted continuously (ii
yr). The int yr' after alfalfa, di'y bean yields were aipprox. 393 to 5014kg/ha
greater. More than 2 yr of alfalfa appeared to have little beneficial effect 
on dry bean yields. (CIAT) 
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0992 
26514 SOUZA FILHO, B.F. DE; ANDRADE, M.J.B. DE 1985. Si:;tenas de producao 

do feijao em con56rclo com a cana-de-acrcar. (Bean production nyotemmn in 
association with sugarcane). Pesquira Agrojecutria lra.nileira 
20(3):343-348. Port., Sum. Port., Fngl., 5 Hef:;.,Illun. (Emtptena de 
Pesquina Agropecurla do Entado do Bio de Janelro, Caixa lontal 151, 
28.100 Campon-RJ , V'ra;il) 

Phaneolus vulgar in; iaccharum officinaru; Intercropping; Planting; Spacing; 
Timing; Cultivarn; Yield:i; Brazil. 

intrcroi pi g pru:ene :,ocia 
advantage sand therefore 1,a:;a grPeat Io~tertjiai 11, n lt t l Plo (it'Jelleito, 

Brazil. To adapt technologien; for the ny:nt.r., 3 tJllaige Iccthod:i were 
inve.-tigated on 4 nowing date:; uring , bat cv. : wa, of ntormal cycle and the 
other of eariy cycle. The exptl. denign wall a :Ilit plot it,ratdomized 
complete block:3 with 3 replication, 2 expt. bing c trtied oAt it; 1981-83 at 
the CaCIlon extl. :iCation. The tillage ctltod which gavt. the be:;t rv:nulta, 

without damaging the naugarcane, wan tie ul: of ' row:; of bann at (1.2 i fprm 
the ugarcare row:;. The tinannowitg t1iod up t,,11 day:r aftur the :nugarcanie 
planting wa: the bent for inter(roj| l img. Ilowever :fIt. rent ren;uarrne: in 
yield were obe(!r'ved tetweetn the abtnc-v. Thea ihtrcrtoI ;ing -y:;tez:rainied the 

LEIi by about 60 percent, :ncrea:-ed the rut morthly :neoc. by 220 ;er-eett, and 

reduced the coot of the bear:;ugotee tatlot u; to 3, per-eent : 

The bean/Liugarcane nylntvr t ai.d ecc(iilc 

|;lao 

compared with the i: 'uarcaner on cltute. (AL) 

0993 
26056 TAYU. , J . 1985. Aooiaci6n de cultivon maIz y Iorotoo. (Maize/beans 

in an-nociation) . In Cut:3o inter-naotiald I rve tigacl6r nob; v Producclbn 
de Frejol (IPha ;eol w vul Firi:;), fantj ago, CUhlt, 1985. Trabajon 
preunentadon. ottIago, In: tituto de Itnve:;tig~acion:i Agroiecuarlan. 
Estaci6n Experiro:rtal la blatina. 61p. '{par., 16 RelI;. (Eotaci6n 
Experimental Quil inapu, deg"irint):,:Grano, Chillnn, Chile)PIoj7rama I 

Phaneolu:n vulgarin ; Intetrcropini; 7-a may:; Yieldd; Cil tjvar:; Cile. 

The fundamentals, advantagre-, arid di:ndvantagen: of Uizel/bean in anociaticn 
are reviewed. teflnition:; of tterminology related to an ociated croI n and 
examplen of Latin AmurIcan cuntrIe.! where t e dilferert tylet- of 
associationn with beans; prevail are Viven. Tte re:;ulto of':;tudle:; carried out 
iII Chile on MaiZe/lan:; ill a:nociation are :iuninarized. It geineral, maize 

yields were not affected by the as:;ociation, but bean yield:; wore reduced; 
however, total income/urit area wa:: alway:; highler for mai:*e/blan:; in 
association. Dean var. Pinto 11b4and Hal lades Dot'adon alwayn; nhowed the 

highest yieldn in asnociation. The corclu:ion:; ftcc reoultn obtained with 
malze/bean:n in ao::ociation at CIAT are alno 1pre:;ented; there indicate that 
tall and late-maturing lta. var., with type IV-A anldIV-bI growth habit, are 
the most adequate for ::;nociated cro;q;n;ig with maize. (CIAT) 

0994 
26941 ULOHI, J.W.A. ; TAhtIMO, A-.1.1. 1985. pert rriance of beann and maize 

grown in ansociation at varying den:|'ilen. i1 binjas, A.N.; i'alema, 
M.P., edn:. Wortk:;hop on 1-ian H:earclh it Tanzai I, 11th. , Vorogoro, 
Tanzania, 1985. IFr'o(' edlnw;. Tanzania, 'okoir,, Urlvernity of Agriculture. 
pp.38-40. Engl . , um. lFtl. , 7 bef:. (Dept. of CroP Lcience, Faculty of 
Agriculture, "ckolne Univ. of Agriculture, 1.0. Box 3005, Morogoro. 
Tanzania)
 

Phaseolus vulgari:;; Irtercroppling; Zea may::; Planting; Spacing; Yielda; 
Tanzania. 

Beans or maize were grown in monoculture or in a;sociation at Sokolne U. of 
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Agriculture (Morogoro, Tanzania) at 3 density combinations: 1/4 maize and 3/4beans, 1/2 maize and 1/2 beans, or 3/4 maize and 1/4 beans. Both monocroppedmaize and beans were grown at populations much higher than the optima forgrain yield. The density combinations decreased the population of either, croptoward the max. Results showed that yields were lowest in the monocrops and
highest in the associated crops. Comparative advantages of intereropping

beans with maize were exaggerated by the high LER values observed. Theseresults reflect common trends in traditional agriculture in most of thesemiarid tropics. where maize and beans are commonly intercropped. (AS)
 

22166 BRIBE G., M. 1979. 
0995 

Respuesta de Ia asociaci6n maiz-frijol de gula, a
cinco factores controlables de la producci6n. (Response of maize-bean

intercropping to five controllable production factors). 
 Tesis Ing.Agr.

Chapingo, MHxico, Universidad Aut6noma. 153p. Span., 
Sum. Span., 48
 
Refs., Illus.
 

Phaseolus vulgaris; Intereropping; Zea mays; Fertilizers; N; P; Dung;

Spacing; Planting; Yields; Mexico.
 

In the municipality of Ocuilan de Orteaga, Mexico, 2 field trials were
carried out to 
study the response of maize-beans in association to the
application of N1(30, 60, 90, and 120 kg/ha), 
P (0, 30. 60, and 90 kg/ha),
and dung (1 and 2 t/ha), to the topological arrangement of maize 
(2 and 3
plantzi/site), and to different bean densities (1, 0, 1; 1, 1, 1; 1, 1, 2; and1, 2, 1). Bean population density affected bean yield. The dung influenced
bean and maize yields. Maize-beans in association with greater use of inputs 
was superior to the traditional system. (CIAT) 

0996
26560 
VAZQUEZ A., J.M.P.; KOHASHI SHIBATA, J. 1983. Fenologia, rendimiento
 
y componentes del rendimiento de frijol, 
Phaseolus vulgaris L., 
y la caha
de az~car, Sacoharum officinarum L. , come cultivos intercalados.
(Phenology, yield, and yield components of conmon beans and sugarcane inassociation). 
 Revista Chapingo 8(39):31-35. 
 Span., Sum. Span., Engl., 14
 
Refs., Illus.
 

Phaseolus vulgaris; Intercropping; Saccharum officinarum; Yields; Yield 
components; Phenology; Mexico. 

The phenology, yield, and yield components of beans and sugarcane planted in
association were studied in 1980-82 in Tepetzlngo (Morelos, Mexico). The
treatments were (1) monocropped sugarcane, (2) sugarcane intercropped withbeans, and (3) monocropped bears. The production technology used by the
farmers in the region was used. Results showed that the sugarcane did not
affect the seed yield nor 
the yield components nor 
the biomass production of

beans. Beans did 
not affect the sugarcane yield or its components.
Intercropping these 2 species resulted in a more efficient use of fertilizers
 
and light. (AS)
 

0997

26383 VIEIRA, C. 
19814. Cultivo consorciado de mandioca 
com feijao.
(Associated cropping of cassava and beans). Informe Agropecuario

10(118):43-49. Port., Sum. Port., 9 Refs., Illus. (Univ. Federal de
 
Vicosa, 36.570 Vicoja-MG, Brasil)
 

Phaseolus vulgarls; Intercropping; Manihot esculenta; Planting; Spacing;

Yields; Brazil.
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Investigations carried out in Brazil on intercropping cassava with beans, 
soybeans, sorghum, groundnuts, maize, and rice, especially regarding row 
spacing (no. of rows and distance between rows) arnd yields obtained, are 
reported. (Field Crop Abstracts) See also 0912 0940 1005 1012 1119
 
1158
 

0998
 
26046 ZAMBIA. MINISTRY OF AGRICULTURE AND WATER DEVELOPMENT. 1985. The
 

effect of maize/bean intercropping on insect pest attack on beans. In
 
__ . Grain Legume Research. Annual Report 1984/85. Chipata, Msekera 
Regional Research Station. p.17. Engl.
 

Phaseolus vulgaris; Intercropping; Zea mays; Planting; Timing; Ophiomyia
 
phaseoli; Hellothis zea; Aphis craccivora; Plant injuries; Zambia.
 

The bean cv. Minamfu Speckled Sugar was planted alone and interoropped with 
maize var. R 215 to study the effect of intercropping on insect pest attacks 
on Zambian beans at different relative sowing dates. Damage due to Ophlomyia 
phaseoli was heavy in all scwings and it appears that interoropping conferred 
no protection against it. Damage by Heliothis armigera and Maruca testulalis 
was reduced in the intercrops compared with monocropped beans. The incidence 
of Aphis craccivora was much less in all bean intercrops than in monocropped 
beans. (CIAT)
 

- 61 



D04 SEED PRODUCTION 

0999
 
26586 SHEPPARD, J.W. 1983. Historical perspectives of the production of
 

disease-free seed, control and management of bacterial blights of beans in
 
Canada. Seed Science and Technology 11(3):885-891. EngI., Sum. Engl.,

Fr., Germ., 16 Refs. (Seed Biology Laboratory, Agriculture Canada, Plant
 
Products Building, 22 C.E.F. KiA OC5, Ottawa, Canada)
 

Phaseolus vulgaris; Seed production; Disease control; Bacterioses; Canada.
 

Bacterial blight on beans was 1st oh.erved in Canada in 1904. Since 
that time

various regulations have been in place in an attempt to reduce losses to a
manageable level. The seed select program using blIght-free seed from Idaho 
(USA), together with field and lab. inspection of plants and seed, has been 
effective in reducing loses from 1,000,000 kg in 1970 to less than 2000 kg
in 1977. The program still has problems and new 
methods of disease detection, 
management, and control are constantly being sought. (AS)
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D05 VARIETAL TRIALS
 

1000
 
26052 CHAVEZ L., A. 1984. Potencial do producci6n del frijol en la Selva 

Amaz6nica del PerG. (Bean production potential in the Amazonian rain 

forest of Peru). In Seminario sobre Teenologia Apropiada para la Amazonia 
Peruana, 1o., Pucallpa, PerG, 1984. Trabajos presentados. Lima, Consejo 
Nacional do Ciencia y Tecnologia. pp.132-140. Span. 

Phaseolus vulgaris; Production; Cultivars; Yields; Peru.
 

The Centre de Investigaci6n Agr~cola de Selva y Altura (Peru) has carried out
 

trials involving the introduction of improved bean var. from CIAT and the
 

Institute Nacional do Investigaciones y Promoci6n Agraria (INIPA), with the
 
main objective of improving bean production in the high rain forest zone of
 
Peru. Results are given for the preliminary yield trials conducted in the
 
HuAnuco Valley and at different sites of the rain forest whiere improved bush 
bean var. were evaluated. Information is also given of the genetic resourcees
 
of beans in the Amazonian rain forest in the states of Pasco, Junin,
 
Amazonas, San Hartin, and Huinuco. (CIAT)
 

1001
 
20069 DEVOS, P.; KABENGFLE, A. 1981. Legumineuses: Haricot (Phaseolus
 

vulgaris). (Legumes: beans). In Institut des Sciences Agronomiques du
 
Burundi. Rapport des Activites de Recherches 1980. Bujumbura. p.14. Fr.
 

Phaseolus vulgaris; Cultavars; Yields; Selection; Burundi.
 

A total of 9 bean var. were copared during the 1st cropping season (1980) at 
5 different alt. and locations (lubo, Murongwe, Kisozi, Mosso, and Rwira) in
 

Burundi. The trials consisted of plots of 12 square meters, replicated 6
 
times, Fertilizers, fungicides, and inoecticides were applied for max.
 
productivity. Highest yielding var. were Karama var. 1/2 at 800-1200 m.a.s.l.
 
and Diacol Calima at 1200 m.a.s.l. and over (av. yields of 1966 and 1869
 

kg/ha, resp.). Both var. outyielded the control 0688 Colorado. Diacol Calima
 
showed the lowest peicentage of malformed and diseased grains (17.3 percent).
 
(CIAT)
 

1002
 
26526 FAURE, B.; MILA, J.A.; PONZCE, M. 1983. Estudio comparative de cuatro
 

variedades do frijol com6n (Phaseol. vulgaris) do grano do color blanco.
 
(A comparative study of four white-seeded common bean varieties). Ciencia
 
y Thonica en la Agriculture. Hortalizas, Papa, Granos y Fibras 2(2):33-41. 
Span.- Sum. Span., Engl., 11 Refs. (Estaci6n Experimental do Papas y 
Cranos, Ministerio de la Agricultura, La Habana, Cuba) 

Phaneolus vulgaris; Cultivars; Yields; Selection; Cuba.
 

The performance of 3 new bean var. (BAT 84, OAT 482, and BAT 93) and the
 
local control Bonita 93 was evaluated in 5 Cuban localities (Candelaria, El 

Tomeguin, Matanzas, Ciego do Avila, and Holguin) during the dry season of 
1980-81. A randomized block design with 4 replications was used. The best 
performing introductions were BAT 93 and BAT 482, and the highest grain 
yields were obtained in El Tomeguin and Matanzab. (CIAT)
 

1003
 
26238 FIORES, F.A.T. 1986. Etudo comparativo do ceomrirtamento de 

variedades, linhas avancadas, geracoes F-7 e F-8 de :>ijao, entre a 
etacao experimental e propriedades agricolas. (Comparative study of the 
performance of bean varieties, advanced lines, and F-7 and F-8 generations
 
at experimental stations and on private farms). Tese Mestrado.
 
Pelotas-RS, Brasil. Universidade Federal de Pelotas. 120p. Port., Sum.
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Port., Engl., 35 Refs., 
Illus.
 

Phaseolus vulgaris; Cultivars; Adaptation; Genotypes; Colombia.
 

The performance of bean var., 
advanced lines, and F7 and F8 generations at La
Selva exptl. station and 
on the private farms of the municipalities of Carmen
de Viboral, San Vicente, and Marinilla (Antioquia, Colombia) was comparci. A
genotype x envirornment interaction was found at a 0.01 level of probability.

Genotype x municipality and genotype x municipality x year interactions were
found at 
a 0.05 level of probability. The absence of genotype x year
nteraction evidenced the importance of testing germplasm 
 over a wide rangeui envirornments within the same year. The analysis of correlations andfrequency distributions decmon! trated 
that the evaluation made at La Selvaexptl. fields was of low efficiency when related to the behavior of genotyperat the farm level, mainly regarding cv. grown under low fertility conditionsand F7 lines. The stability paramters appeared to be reliable for the
characterization 
 of cv. performance in different environments. (AS (extract)) 

1004
26943 HAMlIS, S. ; GILL, B.S. ; HISANGU, R.N. 1985. National bean yield
trial. In Minlas, A.N.; Salema, M.P., e.
 Workshop on Bean ResearchTanzania, 4th., Morogoro, Tanzania, 1985. 
in 

Proceedings. Tanzania, SokoineUniversity of Agriculture. pp.45-49. Engl., Sum. Engl., 5 Refa. 
 (Dept.of Crop Science, Sokoine Univ. of Agriculture, P.O. Box 3005, Morogoro, 
Tanzania)
 

Phascolus vulgEaris; Cultivars; Adaptation; Resistance; Pean common mosaic
virus; Isarlopsis griseola; Uromyces phaseoli; Yields; Tanzania.
 

Thirteen bean cv. 
were evaluated for wide adaptability and disease resistance
(BCMV, angular leaf spot, and rust) under Morogoro conditions (Tanzania). The var. 
were arranged in a randomized complete block design with 4 replications.
TM0224, TM0216, and THO124 showed promising yield performance (1487.11,
1360.29, and 1120.07 kg/ha, reap.). 
All the tested cv. were susceptible to
BCMV and angular leaf spot; however, TM0125, TM0224, TMO124, TM0216, and
 
TMO962 did not show rust symptoms. (AS)
 

1005
24659 
 INSTITIT DES SCIENCES AGRONCMIQUES DU RWANDA. 1974. 
 Resultats de
quatre essais sur legumineuses vivrieres. 
(Results of four trials with

food legumes). Ruhoea. Resultats d'Essai5 no.2. 24p. 
 Fr.
 

Phaseolus vulgaris; Cultivars; Adaptation; Yields; Stakes; Intercropping; Zea
 
mays; Rwanda.
 

The results of 4 trials carried out with food legumes at Robona Station,Rwanda, -n 1974 
are presented. In comparative bean trials, var. Wulma,
locally diffused and used as control, was 
superior (P = 0.01) to var.
6473, Kalikabageni, Kinihira, Amarillo Ouru, and Bleu. Var. 54 
54, 

is partially
diffused in replacement of Wulma 
(little accepted because of its black seed
color). Another interesting var. was Mhlange de Rouges. In trials with
stakes, the use of wooden perches or branches gave better results with any

climbing bean var.; however, the use of maize as 
stakes (intercroppiag
malze-beans) is more desirable in some instances, depending on the agronomic

goals (snap beans or malzt and bean grains). (CIAT) 

26944 IRANGA, G.M.; MISANGU, 
1006

I N.; GILL, B.S. 1985. Screening of beangermplasm for their adaptability and resistance to the most 
common bean
diseases under Morogoro environment. In Minjas, 
A.N.; Salema, M.P., eds.
Workshop on Bean Research in Tanzania, 4th., Morogoro, Tanzania, 1985.
Proceedings. Tanzania, Sokoine University of Agriculture. pp.50-56.

Engl., Sum. Engl., 4 Befa. 
 (Dept. of Crop Science, Sokoine Univ. of
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Agriculture, P.O. Box 3005, Morogoro, Tanzania)
 

Phaseolus vulgaris; Germplasm; Plant introduction; Yields; Plant habit;
 
Adaptation; Resistance; Been common mosaic virus; Isariopsis griseola;
 
Uromyco7 phaseoli; Tanzania.
 

Sixty-six bean introductions were evaluated for their important economic 
characters at Sokoine U. of Agriculture (Morogoro, Tanzania). Canadian Wonder 
was used as a check var. Due to poor germination percentage and high death 
counts, only 22 lines were evaluated for the final seed yield character. The 
introductions differed significantly in all characters, except the no. of 
days to 50 percent pod maturity. Among the test lines, TM0789, TMO803,
 
TM0741, and TM0984 did not show reactions to BCMV, angular leaf spot, and 
rust. BCMV reaction was only noted on TH090O, TM0786, TH0793, and THD737, 
which had moderate to severe reactions. TMO800, TM0789, TM0960, TMo803,
 
TM0741, TM0786, TMO969, TM3984, TlV808, and TMO820 were free from rust 
reaction. Angular leaf spot was not noted in TM0789, TM0796, TM0979, TMO801, 
T40803, TMO741, TM0786, TMD984, and TM0793. Therefore, a better technique is 
required to confirm whether or not these accessions possess true disease 
resistance. If confirmed, they can be used in the breeding program as 
superior genotypes for the disease resistance they possess. TMO958, TMO806, 
and TMI320 significantly outyielded the standard var.; hence, they can be 
considered as promising lines. (AS) 

1007 
25755 KENYA. MINISTRY OF AGRICULTURE. 1974. Bean Research Project. 

Thika, National Horticultural Research Station. Interim Report. Long-Rains 
1974. 66p. Engl.
 

Phaseolus vulgaris; Cultivars; Adaptation; YieldsSeed c¢.]ur; Fertilizers; N;
 
Rhizobium; Herbicides; TechnologicPl package; Snap beans; Canned beans;
 
Agricultural projects; Kenya. 

The results of bean research activities in Kenya during the 1974 rainy -eason 
are reported. In yield trials with 26 var., 2 black var., 90-91 and 7f-79, 
outyielded all other materials with av. of 3549 and 3360 kg/ha, reap., over 4 
sites. In white-seeded bean var. t;.ials, line R.M. 1-6, Y47 was outstanding 
and showed resistance to Uromycen phaseoli. In a N/Rhizobium trial with bean 
var. Mexican 142, no interaction between the factors was observed. Herbicide 
trials showed that hand weeding was the best; however, the mixture alachlor + 
linuron can be recommended. No significant yield responses were found due to 
trace element applications. Packages of good and bad cultural practices were 
compared; good cultural practices (early planting, weed control, good seed 
quality, and fertilization) had a significant effect on yield; however, no
 
significant differences were observed with ..ie use of fertilization and good 
seed quality. Yield trials with 10 French bean var. showed that var. Premier 
was the highest yielder (10,625 kg pods/ha) and showed the highest percentage 
of marketable pods (57.8 percent = 6133 kg/ha). Lab. work with white-seeded 
beans for canning is summarized. (CIAT) 

1008
 
22153 MIRANDA, P.; COSTA, A.F. DA; LIMA, G.R. DE A.; ALBUQUERQUE, M.M. DE;
 

GOMINHO, M.S.F. 1977. Competicao de misturas de ampla base gon6tica. 
(Competition of mixtures of broad genetic base). In Instituto de 
Pesquiaas Agronomicas. Projeto feijao. Relatorio Anual de Pesquisas 1976. 
Recife-PE, Brasil. pp.11-15. Port., 2 Refs.
 

Phaseolus vulgaris; Cultivars; Varietal mixtures; Yields; Adaptation; Brazil. 

The yield of 7 bean var. and 10 mixtures of diX~erent homozygote lines was
 
evaluated in the municipalities of Bezerros, Caruaru, Itaiba, Belem do San
 
Francisco, Petrolandia, and Santana do Ipanema (Brazil). The 10 mixtures
 
along with var. Costa Rica, IPA-74-19, RC4, and RC5 did not present
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significant statistical differences. (CIAT)
 

1009

26065 MONTAGUE-GORDON, E., WAHAB, A.H.; DEHANEY, J.; WRIGHT, A. 
1981.
 

Performance of eleven varieties of dry beans (Phaseolus vulgaris) over two

successive seasons on the hillsides of 

2 
Jamaica. Jamaica, Instituto

Interamericano de Ciencias Agricolas. 5p. Eng., Sum. Engi., 5 Refs. 

Phaseolus vulgaris; Cultivars; Yields; Yield components; Selection; Agronomic 
characters; Jamaica. 

Eleven bean cv. were evaluated in the hilly interior of Jamaica for grain
yield and yield components during 2 successive growing seasons of 1980. Grain

yields were highest in the spring-planted crop, ranging from 1.2 
to 3.0 t of

excellent quality seeds/ha. Seed yields declined considerably in the 2nd
 
planting and ranged from 0.55 to 1.32 t/ha. Black-seeded cv. produced the
highest grain yield in both plantings. Bean rust and anthracnose constituted
 
important diseases. Positive linear correlations were observed between the
 
no. of pods/plant and seeds/pod, seed yield, and plant height, whereas the
 
no. of needs/pod was negatively correlated with seed size. 
(AS (extract))
 

1010
26234 
 SEINCE, J.L.; SABATIE, M. 1982. Experimentation varietale haricots
 
sees essais 1981. (Experimentation with dry bean varieties in 1981).

France, Centre Technique des Conserves de Produits Agricoles. Station

Experimentale de Puyricard. Informations Techniques no.29. 29p. 
Fr.,
 
Illus.
 

Phaseolus vulgarls; Cultivars; Agronomic characters; Seed characters;
 
Selection; Processing; Yields; France.
 

Two expt. and one multilocational trial were conducted at Puyricard exptl.

station (France) 
 in 1981 to assess the agronomical and technological
adaptability of 21 dry bean var. for the S-W bean-growing region. The 
agronomical parameters measured were DM content, gross seed yields,

theoretical and observed 
net aeed yields, multiplication coefficients, and
grain quality (shape, color, and 1000-seed wt. at 15 percent MC). Results are
 
given in table form. The ON bean types, especially ON 1140, showed the best

multiplication coefficients. Grain quality was 
satisfactory, particularly

that of CL 709 and CL 106. The technological parameters measured were DM
 
content, percentage of 
swollen grains after soaking, wt. increase after

soaking and sterilization, characteristics of seeds and broth, and Kramer

shear press values. From the technological viewpoint, the correlation between 
DM content, water absorption, and grain swelling was significant. Var.

differences were also observed. The need for uniformly maturing stands to
 
guarantee the producers seed lots with homogeneously dried pods is stressed.

Best wt. increases in the final 
product were observed for long- or
 
large-seeded var.; the performance of ON types was inferior. Best regularity

of grain size and shape 
was shown by ON 1140, RI, Star, and FCe 10.a.6 (an

early maturirg var.). 
These var. are erect or semi-erect (except Star which
 
is a prostrat. var.) 
and apt for mechanical harvesting. (CIAT)
 

1011
26963 TIMOIiY, R. 1985. 
 On-farm trial of a high yielding bean cultivar in
 
Kilosa district Morogoro region. 
 In Minjas, A.N.; Salema, M.P., eds.

Workshop on Bean Research in Tanzania, 4th., Morogoro, Tanzania, 1985. 
Proceedings. Tanzania, Sokoine University of Agriculture. pp.173-176.
Engl., Sum. Engl., 1 Ref. 

Phaseclus vulgaris; Cultivars; Yields; Resistance; Drought; Bean common 
mosaic virus; Adaptation; Tanzania. 

Farmers in 3 villages of the Kilosa District (Morogoro. Tanzania) were given
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the high yielding bean var. TMO 101 to be compared with their local var. THO 

101 was always superior and outstanding in terms of yield, tolerance to 

drought, and upright and compact architecture. However, the var. io 

susceptible to BCMV. Taste and color of TMO 101 were also highly acceptable
 

to farme"s. (CIAT)
 

1012
 

26042 
ZAMBIA. MINISTRY OF AGRICULTURE AND WATER DEVELOPMENT. 1985. Grain 

Legume Research. Annual Report 1984/85. Chipata, Msekera Rugional 
Research Station. 99p. Engl. 

Phaseolus vulgaris; Cultivars; Adaptation; Yieldsi Resistance; Elsinoe
 

phaseoli; Ophiomyia phaseoli; Intercropping; Zea mays; Germplasn; Insect 

control; Insect biology; Zambia. 

The results of research work with grain legumes (beans and cowpeas) in Zambia 

during 1984-85 are imnmarized. The results are given for the country's 

national bean var. trial, the bean seed treatment trial to control Ophiomyia
 

phaseoli, the bean pest resistance nursery, the study on the effect of 

intercropping maize/beans on insect pest attacks, and the bear, observation 

plots. Furthermore, tables are included. Individual papers are recorded in
 

this publication under the following consecutive no.: 0998, 1013, 1093, 1'4,
 

and 1095. (CIAT)
 

1013 
26043 ZAMBIA. MINISTRY OF AGRICULTURE AND (lATER DEVELOPMENT. 1985. Zambia 

national bean variety trial. In _ _ . Grain Legume Research. Annual
 

Report 1984/85. Chipata, Msekera Regional Research Station. pp.3-1l. 
Engl.
 

Phaseolus vulgaris; Cultivars; Adaptation; Yields; Resistance; Elsinoe
 

phaseoli; Germplasm; Planting; Timing; Zambia; Colombia.
 

The results of the 19811-85 Zambian national bean var. trial, conducted at 7 

sites, are presented and discussed. Across all sites, Carioca was outstanding 

and yielded an av. of 901 kg/ha followed by BAT 1671, BAT 85, A 1136,and BAT
 

331 (856, 846, 801 and 784 kg/ha, resp.). These cv. and A 439 carry the
 

dominant I-ge:.e reintance to BCMV. In the advanced bean disease resistance
 

rursery in .msekera, Carioca and BAT 1671 showed complete and almost complete 

resistance, reap., to Elsinoe phaseoli. Outstanding bean germplasm was
 

selected from the CIAT IBYAN (dwarf beans) and the Zambian preliminary bean 

var. trials for further testing in next year's national bear, var. trial. 

Outstanding germplam was also identified from various ClAT nurseries (dwarf
 

bean advanced lines anu climbing beans of various colors for warm and cool
 

climates), with resistance to major diseases. In on-farm trials Carioca was 

considered an agronomically excellent var., but there is some uncertainty 
regarding farmer acceptability. The results of various CIAT bean disease 

resistance nurseries (rust, anthracnose, and angular leaf spot) are presented 

and briefly discussed. In an expt. to study the effect of planting date on 

diseases the highest yield (902 kg/ha) of bean cv. Mbala Local was obtained
 

at the earliest planting date (Jan. 15). (CIAT) See also 0960 0967 1114
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EOO PLANT PATHOLOGY 

1014 

26237 ALVAREZ A., M.; CAFATI K., C.; GERDING P., M.; GUIlEZ S., A.; LARRAINS., P.; ORMEO N., J.; SEFULVEDA R., P.; TAPIA F., F. 1981. Plagas yenfermedadeo del frejol. (Dean peosts and dineanen). Santiago, Chile,Instituto de Investigacione3 Agropecuaria:n. Estac16n Experimental LaPlatina. Boletin T6cnico no.43. 60p. Span., 2 RefB., Illua. 

Phaseolua vulgarla; Symptomatology; Etiology; Disease control; Insectbiology; Plant injuries; Insect control; Myco.es; lacterioses; Viroses;Nematodes; Lepidoptera; Dipltera; Coleoptera; Ilomoptera; Thysanoptera;
Injurious mites; Chile. 

The 3ymptomatoloFy, causal agent, diusemlnation, and control measures ofnematodes and of fungal, bacterial, ard viral diseases in Chile aredescribed. The distribution, damage, biology, and control measures of themain Insect pests are also briefly described; these are classified accordingto plant organ affected ()nubterranean, foliar, and stored grain). Problemscaused by physical, environmental, and ciemical factors are analyzed. (CIAT) 

26207 PASTOR C., H.A. 
1015


1985. Conceptos b esicossobre patologia del frijol.(Basic concepts of bean pathology). in L6pez, H.; FernAndez, F.;Schoonhoven, A. van, eds. Frijol: Investigaci6n y producc16n. Cali,
Colombia, Centro Internacional de Agricultura Tropical. 
 pp.145-155.

S1pan., IIIu'.. (CIAT, Apartado 
 AOreo 6713, Call, Colombia) 

Phaseoluo vulpri:;; Disuease:; and pathogens; Epidemiology; Inoculation;Etiology; 'Iiseaoe cortrol; Resistance; Disease trananission; Colombia. 

The mont Important bean diseases In Latin America are listed and the eventsthat occur during the disease cycle are described: inoculation, penetration,infection, and release or didusemination of the pathogen. Disease managementor control Is alo described; this depends on economic, environmental,physical, and biological factors. Informatlon is given on control methods andsome selection criteria, emphasizing genetic resistance (vertical,
horizontal, and combinations). (CIAT) 
See also 0937 0979 1104
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E02 BACTERIOSES
 

1016
 
to root26572 ANDERSON, A.J. GUERRA, D. 1985. Responses of bean 

colonization with Pseudomonas putida in a hydroponic system. 

Phytopathology 75(9):992-995. Engl., Sum. Engl., 18 Refs. (Dept. of 

Biology, Utah State Univ., Logan, UT 84322, USA) 

Phaseolus vulgaris; Pseudomonas putida; Fusarium solant phaseoli; 
Nutrient solution; USA.
Inoculation; Mineral content; Fe; Leaves; 


putida was maintained at 0.6-1.8 x 
for 18 days under 

Colonizaticrn of bean roots by Pseudomonas 

100,000 colony-forming units/g of root tissue during growth 

hydroponic culture involving complete as well Fe- and B- deficient media.
as 
Leaves from 16-day-old transplants colonized by P. putida had reduced Fe
 

contents compared with uninoculated seedlings, and roots had 17-93 percent 

higher lignin ,ontents than did uninoculated seedlings. Plants with roots 

colonized by P. putida gained more wt. after inoculation with Fusarium sulani 

compared with plants grown without P. putida. In plantsf. sp. phaseoli 
inoculated wl.th both P. putida and Fusarium, follar wilting and onset of 

lesion formation were delayed by 2-3 days. Colonization by P. putida
 

lignin normally generated at the lesioned root-shootdecreased the amount of 
interface in plants infected by Fusarium. These data sug gest that P. putida 

may afford some protection against F. solani in the earLy stage of disease 

development. Protection may involve alteration of the plant's defense 

potential through an increase in lignin in the root tissues. (AS) 

1017 

26073 WOELENA, B.){.1984. Infectivity titrations with race 2 of 

Pseudomonas syringae pv. phaseolicola in green beans (Phaseolus vulgaris). 

Phytophylactlca 16(4):327-329. Engl., Sum. Engl., Afr., 5 Refs., Illus. 

(Horticultural Research Inst., Private Bag X293, Pretoria 0001. South 
Africa)
 

Phaseolus ,lgaris; Pseudomonas phaseolicola; Races; Snap beans; Cultivars; 

Inoculation; South Africa.
 

A study was made of the dose/response relationships between race 2 of 

Pseudomonas syringau pv. phaseolicola and trifoliate leaves and pods of green 

bean cv. A var. of relationships Indicated either independent action of the 

cells of the pathogen, or antagonism or facultative synergism among these 

cells. Facultative synergism was found only in infectivity titrations with
 

pods. In I pathogen/cv. combination, a strong interaction among the cells of 

the pathogen was found at the highest inoculum dose. The consequences of 
the inoculum dose to be used in cv. resistance
these findings for the size of 


trials in a glasshouse are discussed. (AS) 

1018
 

22249 DINESEN, G. 1980. Bacterial wilt of beans (Corynebacterium 

flaccumfaciens (Hedges) Dowson) . Danish Journal of Plant and Soil 

Science 84(5):361-370. Engl., Sum. Engl., Dan., 19 Refs., Illus. 

Phaseolus vulgris; Corynebacterium flaccumfaciens; Disease physiology and
 
biochemistry; Cell walls.
 

The movements of Corynebact rium flaccumfaciens in bean plants and their rate 

were studied; whether special tissues are attacked was also determined. The 

electron microncopte analyses aimed at establishing what takes place in the 

plant cell when it is attacked by C. flaccumfaciens. When bacteria are
 

injected below the cotyledons in the middle of the stem, a certain
 
propagation takes place in the pith with a subsaquent penetration into the
 

oldest primiry xylem cell: . The moements up into the plant tart exclusively 

in the primary xylem. Bacteria can be observed in the xylem, which assumes a 
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brown color. The movement in the plant is relatively72-96 h from slow as it takes betweenthe time of the injection 2 cm below the cotyledons beforebacteria can be isolated from the youngest shoot (the distance being about6.5 cm). Electron microscope analyses showed a total degradation of the xylemcell wall. No clogging material was found, and the wilting of the plant was
due to failing transportation of sap caused by xylem degradation. (A.S)
 

1019
26282 MALIN, E.M.; BELDEN, E.L.; ROTH, D. 1985. Evaluation of theradiolmmunoassay, indirect enzyme linked immunosorbent assay, and dot blotassay for the Identification of Xanthomonas campestris pv.
Canadian Journal 
 phaseoli.
of Plant Pathology 7(3):217-222. Engl., 
Sum. Engl., Fr.,
21 Refs., Illus. (Dept. of Plant Sciences, Univ. of Wyoming, Laramie,
82071, USA) 

WY 

Phaseolus vulgaris; Xanthomonas phaseoli; USA. 

A radloimmunoassay, 
an indirect competitive ELISA, and 
a dot-blot
modification of the ELISA were 
evaluated for detection and identification of
Xanthomonas campestris pv. phaseoll. The radloimmunoass.aytests were and the dot blotspecific for X. campetris pv. phaseoli; however, significantcross reactions occurred in the indirect competitive ELISA whencampestris pv. phaseoli using anti-X.
antinerum against other closely related bacteria. The
sensitivity level of all 
procedures for X. campestris pv. 
phaseoli wasapprox. 100,000 colony-forming units/ml. All procedures were unsati sfactoryin reliably detecting low levelu of X. campestri, pv. phaseoli directlyextracts of 
bean seed. However, when used in conjunction with dilution 

from 
plating, the dot blot assay and the radioimmunoassay would be useful in
specifically Identifying X. campestris pv. 
phaseoli. The relative merits of
these tests for identification of X. campetris pv. 
phaseoli are discussed.
 
(AS)
 

26921 OCKENDON, D.J. ; 1020CURRAII, L.; ROBINSON, I.T. 19811. Dean. In National
Vegetable Researcl 
Station. Annual Report 1983. Wellesbourne, Scotland.
 
pp.56-57. Enkl.
 

Phaseolus coccineus; Pseudomonas phaseolicola; Resistance; Germplasm; United
 
Kingdom.
 

Studies 
on a new 
source of renistance to Pseudomonas phaseolicola in 
runner
bean (Phaseolus coccineus), originally obtained from P1201312, indicated that
resistance Is recessive and appears to be controlled 
 by a single major gonewith modifiers. (Plant Breeding Abstracts) 

1021
26210 PASTOR C., H.A. 1985. Enfermedades del frijol caisadas por
bacterias. (Bacterial dtse .es of beans). 
 In L6pez, H.; FernAndez, F.;
Schoonhoven, A. van, eds. 
Frijol: investigaci6n y producci6n. Cali,
Colombia, Centre Internacional de Agricultura Tropical. pp.207-215.Span., 27 Refs., 11ius. 
 (CIAT, Apartado Atreo 6713, Call, Colombia)
 

Phase olu vulgaris; Pseudomorana pha:neolicola; Xanthomonan phaseoli;Symptomatolo.y; EtioloFy; Disease control; Cultural control; Cultivars;Resistance; Chemical control; Selection; Colombia. 

The etiology, jymptomatoloFy, cultural and chemical controlgeneral aspect: measures, andof control through var. resistance to bean diseases aredescribed for the bacterial pathogens Pseudomonas sJyringeae pv. phaseolicolaand Xanthomonas campestris pv. phaseoli. 
Some var. resistant to th-ae

pathogens are listed. (CIAT)
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26975 SAETILER, A.W.; STADT, S.J. 1980. Pelationship of bean halo blight 

bacteria to susceptible Charlevoix and tolerant Montcalm and Seafarer bean 
cultivars. In Michigan State University. Agricultural Experiment 
Station. Saginaw Valley bean-beet research farm and related bean-beet 
research. East Lansing. 1980 Research Report. pp.69-70. Engl. 

Phaseolus vulgari:; Cultivar' ; Isolation; Pseudomonas phaseolicola; 
Pathogenicity; USA. 

Multiplication of rifampin-reaintant isolate Pseudomonas phateolicola R13 was 
studied in acedling of bean cv. Charlevoix (susceptible) and Montealm and 
Seafarer (tolerant), inoculated with the pathogen. Thin Isolate colonized the 
3rd trifoliolate leaven of Charlevoix soon after un.ergence. Bacterial 
population levels in cv. Seafarer and Montealm were :;ignificantly lower than 
those detected in Charlevoix. Only 8 and 9 percent of the total bacterial 
population were detected on leaf surfacev of Seafarer and Mcntcalm, reap. 
Develolent of halo blighit rymptomn wa; min. on plants of cv. Montcalm and 
Seafarer. (CIAT) 

1023
 
26516 SZABO, L.J.; MILI2;, D. 19811. Integration and excinion of pMC7105 in 

Pseudomona:; syrinrie pv. phaseolicola: involvement of repetitive 
sequences. Journal cf Bacteriology 157(3):821-827. Engl., Sum. Engi., 
214 Refs., 1llus. (The Riockefeller Univ., Dept. of Cell Biolog_, New York, 
N4Y10021, USA)
 

PhaSeol u: vul guar in;; seudlomena:.U aIeel I col a ace.:;; U:1A. 

The uite for integrat ion of MC7105 into tLe c iu oro;cme of Pseudomonas 
:;yringae pv. ha:; a to ,. (kb)1u1:;eolliola bteen mapied a t-kilobane-pair 
Bg,'ll-Evofil f'a Taert on thl: 1 0-kb indi gnoun1pu:nid. Selected excinon 
plasmid:; rc.;l tin g fromh imjrueici:re xci.;ion of ,MC7105 were used to identify 1 
of the 1Aa;:1 id- iromo:one juncture iragment:i and to characterize the 

nech anlt nM of re conbLinatior from teie chrolnonome. A 114.2-kb Bar) 

[
1
la:,ild-chroo:iome Juncture 'ra ;rrnrt ha:n been identified in pEX8060 (2314 0,:, 

an excli-on p1a:irrd whi(h carrie:; a pIrox. 90 kb of chronnonmcual requences to 
the left Of thel :ite Of integTation. Thir; fragrent contains a portion of the 
2.6-kb BF/II-EcollI fragrerit a:n wt l a:; chromosernal nequences. Blot 
yhybridization with a proe made fro. t;elected I ra .enta of 11MC7105 revealed 3 
di:tirict repetitive ieqiuerce:, i?:;-I, RH-II, and (.t-III, or this plannid. The 
2.6-kb fragmuent , to wh ich tne :nite of intvgration maps, alsmo contains lS-Il. 
Five colic:; of Ri:-II ale I re:;ent in ;MC719'5, and more than 20 copies are 
pre:3ent Ir the cliromo:;eme. EIF)it =imall exc:;ion lila:tnld were nhiown to result 
from recombl:drat on1 ;. ,ung fraTiinits of 1.MC7105 that contain common repetitive 
srcuenc,--u. T,.- re:;ilt:; indicate that inter7"ation ind excision of pMC7105 
occur through Fen!eral r,Comtibration at iomologou!: reietitive .iequencen. (AS) 

10,124 
269114 TAYLOP, J.D.; TEvhLtON, P.M. 1915. lhilo-blitt of 1ihaseolus bean. 

In Nation;l V.,Ftltai t,:;ercii 'tation. Annual fitlort 19811.Wellesbourne, 
icotl and. I.W1. Fngl. 

Phaseolus vul.un :l;eudomoia:; 1 ies:;tance;i:T; .ihaneol cola; Clltivars; 
InolatLoh,; Latin Ainric ; Africa. 

A col laIorative Inoji-ot, CIAT-National Vegetable lle:;earch Station, is In. 
progr'enn to :ntudy I i occurrence and dintrbution of' pathogenic variants of 
the causal fcrg;no= l:;eudonas :;yringae i;V, pha:;eoli(ola In Latin America 
and Africa, and to evaluate, re:;1;tiance iource: in t-an:i alpropriate for these 

areas, tottie African i:olateus alltar to belong to a pl'eviounly undencribed 

race, now de:;ignateld race 3. The re:'intance of FI 1504111, which has been 
widely used In bredin g llrogran:; Iii Froi and N. America, 'eem to be 
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nonspecific. (Plant Breeding Abstracts) 
See also 0999 1037 1041 1138
 
1144 1147 1149
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E03 M YCO EI; 

1025 
26026 ADAWI, 0.S.; CROSIEIi, D.C.; C0BIt,A.C. 1985. Root rot of :nap bean:o 

In New York. Ithaca, Ne.v York State Agricultura-1 Experiment Station. New 
York'a Food and Life Science:; Bulletin, no.110. 7p. Fngl., Illu:,. 

Phaseolull vul gari:;; Fythium utlirtw; ,hizoetoril a :olani; Thiel av lop.l
taclola; Fu:iarium jolani lha:;oli; Pr'atyleichu: [ienetrari; Snap beani; 
Symptomtology; Li:;eaoe control; Chemlcal control; Cultural control; U:;A. 

Symptom:3rau:ed by 'ythium ultUmorm (and other ele:;), ,; lizoctortia nolani, 
Thielavl,.r :;:i ta:;ivola, Furar-iumi:olari r. np. ;lha:enli, and Ilratylenchun 
penetran:;, all cauZ;tilr' root rot:. in :ra. bcan:; lit New York (USA). are briefly 
deicri bed. Aor tnrote tin corttt{l r:e,.rac art iroviced, including cieical 
control, eUittilral ractic:i, and plant re:1i:tatce. (CIAT) 

10116
 
26539 AL-ilItZ' I A. :1 1'5. Interaction of W-lido'yic incognita and
 

r.; Otr, tI a l,a:; t(A o ith a root-rot di:'Calle C (i,[crlcx of French bean.
 
H')y t ,, - , . + : I 1 l!t, 1I ' ll., :1,t. l q ]. , (u'J'[.,
O oti ;:: 1, 1 1i,t ! 't (01):tllI- i 

- fI (!it ii , vI. I, *'t1i t lt ;a P.O iOX0':. . , , rtoi, B 
Il' , 4y[);d,11 14+1 ,, ' u i r ,l a 

ol'h .:,, : ,,: I K if ! ~ I',!o I i ft" r -, i t, ; 1i ' 'l I f,' i,ha: voliI ~ [eua ;I a I 

C ttli . ::;; : di 

it: ' .. i I.' tI I t(,r 1-i: o(tII of 
Ire i, t , I 1,r ,I., it, I t , - + r , ,xt . Iv rity f," l. 1:ri ,( t,ilno 

lf . i' 1-1 ' ,i, , h I 1 :u II i,,I ot , ot, 2 

W(I i !vi ,:,' tI ,- l. -r. if., ,r ; I ir'I tIced . Cv. li! w':1-I I r . t t.A .ivtnter a ; 

11,01..t.t t i.! r t noe n rzAud h l 

FnjllbI . , : I.l,' r+ . f, ' l .+ I.:tI, I ,ll: . ( iI +tj' t. i l I'd.t j( P h oi r yll U.L idu t of 

, I.t Uo<l',.Y:A'tii'l r! 101t 1 .i1 i: 1 F3 t. 1 ) P. r-,I00 L . it l Ilh., t t I y 

II 'l l, :A '",, l' 1 1.1 i)lt ,. 

A field Uloti ! 11't ll, i :y(e: qt.; clIi i;: ui: Wi;i,: t<i it; : rlift. t . 
ii..r,. li (:V. jii) t III it, OW t t t liS rId 1ii.. ia ed for 

ar;exua 6etfct otcf: orl I i1' tI ii ltIIyrIet I taIiit.. -t i.- ,e, r~ 1 , :I1J firEye F Clh, L t)IInf Hqc It , ! t-11, f 1(-1;1v . ow l It. t . tnpc: 
I;It u11t I , 1, 1(-, i I t;,ul o arid ut-eIdt o:; t. -I odicjct io ii orI. I i - tiri ardI : i ,(,
|'hareluar tn;l/.1 J Ut Tho .rv(,,u I : 11~iClu Lt ,l'; taL ( i ; a h £,if iulence APintoI 111 over- tht.- tr;i"tiutl: wee - t.I" r i.dt. 1ti-. I,I , tr thet relictt 

:cu:e, 'tI L 1 . r:vty 1r[ikf, 1'm ir I t of' i I.1:oil, ll e(I :;; I . rly ta lidiv. U 'nrdy -. ,1,i t :; u: III t i.1v ,i:'ttIor,v irtiil t oni,toi u:'t t rea Aot'latin, 
It'c; , rt;t it13 i9 ivt I , h':t;,t (T tie etxj t. AIt tougthj ttrii:-ott, oj-itl;1tior-o 
of U. -,; .ii t;uti .: ,t j1,0iyri., i I ffo V. irt. f lt, 4,11t v.1 (virUilence 

(A-' 

Iioma,~~~~~~~v~ f+ ftt:!o il73t~ -~~i t 'lh'ttl -illlo~ iltlt~l.I 

I; U A~ttt h I 11.i GiihA 1. 1tarS81- The ui',f f i;tIort-d I rf c.t Ion indexL 
f o I i i. : rqvi.th -i , t 1i- t y of t -,ill t uitlIt f to., e. I yintra: i on(:re 

S'V,U . f>l ,4.i/ - d' i i:1. i : l T,.-c , 3il73.111,-., i Vily-t "um. rl(1) 



Fr'., Germ. ,9 iiei. (Urliv. F'rdcrari it VivOo:;i,, 36.570 Vioui5, 1rai; 

iihaoeolu~s viii CiiI:; Cul tivjir1; Al r'rnii i i ro ,-vlti col let (,tiijcjIwf 

A reed ir~fec'tior, irdux wi:; dt~vvlop',d LI( vriali i ihi i li it of' 
Illa ot u:; Vkii ;ari:1 iv. t. :-.-LI itic-t ION1 Iy fI~rij~il i:Iii . Thle CV. WV1ri 
grown It I. rardoiiJzv bicc1A de:;I I ;[I ; d I t l"r, tii' liitfilc rIi uric oandin 
11 dlifl',rirnt pi ritjr 1 ' 1 112 fv lrij; a lut.. o I C iIrrrk:.Thei . 

ir~i~i~ui ir 711I1. 1 0.tiu,Il W., c i u t Idtri Liii :q-,1T root (d, Ltl x 

IL Xhreic t'lI 2 thl 11,1 it ok jil!' t I I1im*11v i t L alPe Ic U 1.,l 

itin i ,p a ' Iti. *. t ... .;--d 1, t I off' P]1 G, IIi: I 

theI r-i n I tI vo ,'I inli;Id?.4 I Wi'I t ITh. ani mrjl' 
cm) 102. Iwt U- il~ Il,~;Ii : of U 0: P! -ll tw-.,7G-I 

Ik I , L ).I," i 

Ii '.1 'Ih id A. llfili, jt Ai Vtl~l.I 

'I U: d (i I t~ i, 1 1'.i1 < i 1 L ivir tiy (Arll.t ' If li 1'rI o 
ii I' , I3 u. v ll :. 1 ti ,~ I I I liui .e.I Ti i !. I , IITITT W l 

LIT. II' 1LliI.j~ 2 1 Il iil T u n i rt TI' -- i filir IYXiv. 

Z,c t i,- ' l-I Ittit'(T I. ii.r L , i :tlIllultA. '] . iT lrleI(C I :Vl t I.. tllirviro:3I 

It f - I , vhli C, t l" iiiiy I.. '. t ) it1' . ' r j1 1 !o., ALg , :; tlt ., (- iI.: ,r.,cI I' 1 A'~ 

I :u ty t t i mdirII (:..I Ia i t-1I ,iv iIu de .y I I, wI":i 
I,( t I V I (ri I [ I :; ,1 ii . vIi t o tl t Iiv I I , :i itoor I tyh, t ' Ir 

t-, ~~ ~ t-ln~! ~ i .tIf u ,V hiIG -~1 ~ -,1!Io 



and pectin esteraaeo in shake cultures of Richarda' imediun containing 
orthopiosphate and no pectinaceous taterial or gal eturorc acid. In inovulun 
droplet:i containing glucoae and fl2PC4i or ghluozie and Na-ATP, which were u:ted 
to evoke a siusceptible reaction in French Lean leaves, F. einer-ea produced 
pectic enzyme:n. iiowevev', in inoculmu droplets corita ini.L glucose but lackin E 
phiosphate, used to evoke a r~ei:mtant ieac'ion, activiti:; of jectic erlayice; 
remained low. Aq the enzyme- ictivities already ii crea:ed during the 
penetration stage o f the nfectlion Iroce:;:n, it in a;:cuv d that the:eC 
phos lihate-ztimul at ed cetitci i: of PCtiC enzyMUie aart pacrti Zlly, 

reponsible for the atad Lncr1hito-oticoil iula-iptlte r ction bo wee. 
French bear, leaves and P. ci .cr e,,. Electrohorvei: in cc ci:-iolyactrylar+ide 
gel ! showed that 2 a . .o valuepolWyiatcturoncre:: witi 3i it1oelectti JooIt 
were associated with th-. retration :ta L of tic- iicc('tioi. -cc::. (AS)w 

1032 
26036 LOPFZ-P SA, J.1. tEY"'A3,G.F.; EAFP, J 'CiAZ-lA[, l.; 

ZAPATA-SEiRiANO, M.; VELE 6'ATIE i.; , .; CO ccIRE~lA, M.. ; DEL RIO, 
L. hUC:P9, . to.0'lurtici. of lean 

Iroduction thr-ouieL r, I on-iC- .:2 C, ccliative 

c;L Lcti te Ut.iv,'l:ity. [i.l - , FI 1.1 

Fhaceolu vulgari:c; At l- la 'II t;,; C l L ia'; c 1-i ;tanct ; Uromyces
 

haceoli; Hcl duwak.
 

The objeoctive,:, :wthiodIho- et,t: w9S; l, i. and 1,!an; for 1983 of 
the jroect to i c ca .c .c tib1 or ica~n irotcetion in liondurac through 

t
di:;eaje rei ac t'c - ci tc frocl: rihtiA trjidl" indicated that the 
black bear, lici,: l3ic -IlL, 

1 
rtiti t,; UrtCtjy~c: jh:i--cli, wat:; very 

icmiti ng fcr Ici . (C'..7) 

1033 
26562 HM lcDhI . I. I.., cE'i' Quantit aitiveE. i: 1,;!I;, 19m.. 

eat in.=tion of tie ::iirft-l I' onOr: ti 1It'e :tktuIct-.1 oftLcydicte:' titi 
r'i.ct f'ungi with et1trc ct -lctin:. crl--.ivc-:; uf i.I.ccrctiolcgy 
118(4) :307-311. nEgi., ,. ig% . 3I0 }i.f:., 1ci :. (Oni tvti tait 
Ko,:;tanz, Fakultat ful Ii "I oti , Li i: tui.3 I y t Atlou iu, l-7,'0 
Konatanz , Fedcral iic ii!, , of I.iir.y 

sc; vIIlgat'it; t y c:i 

Get'ra n Fc-deta'a hc3( iii . 
Pha eol Utc- :,y I-: t.IIi; :, :ic 'ic c,3 i lc ty 

Leetli i'" 1iiiV ccci :.|,ci c:c, h nV t: ,, i :, Wct'-c cd:ccvc e 1! tcL f(t
binding to the :ttu'ctul'It: I l i cii ;:I r 'c l.; ndicvohatc hitu:. 

The gtvm tuie of I oti. u: t I'ctnyi i I 4 t; i?. i c I 1'i (r'U. .tc,. 
:.ub:tomiataci ve: c hclc ci d , i f t ion I.Y ,i f U. al |el:dIclc iactic 1! i 

;i: ,ccoronata h;ivc niot ol t c ! t so, It ht Ic t i f,iI tit icijl1y j-ll (,iiic. i'! 

phytoe ag giuti ii : (a i ti, f1 1' iici) i-icA: tc til :cc b tc 1 vt c, of 
U. plcnd!culat ::. T;, i c ci IlL thuih .nilic ' 'azq :oc c i'uf f th fcc 
cha~ractei-i:tc- c-" t, t: cccc ; r ccl-.;ti i:tta i ;ci c:dtih- ;l :c-ce. Ic'tirn 

t 
c-nzttetictt ,fi tc. Fcilim icI ccc;r( Utlc iit. tl tichi- ciuiym thdit b'ir., to (-ftt'Of tht ],Itt~tL' l[t'ktV; ' ll Ith, I t';' ti/l 

In it latti-rt , tyl 'c,, 'ot . ..ci . rt: . (CIA ) 

I Cj,4 

26067 MENIA ZA M., ;,. 1c-, i. U:; Ii, IIc t.o ' l ittt.,'adc I ! elsi 

en el controcl d,- I i c n 4 jti : Iicicc : dc t I'rj oI 
iomin i ,:--ol u:i v ,l c- -, vcvn : It tc ct i-.11,: y h tia:. c (t 

Guatemala. (tI: - I c-i c-y , ci , , 1 ; I l c it: ticc c lctcL,! oi WiL

tlight in ]i I r-o ,.d t in ccltivailc ct dilc c,]lci , htl. ii :.1ic. : n 

GuactceMiaIa) . TTc-c:; in t A~ -., c u ci'al, Il,Vcl : id:ci 'I. ialn C caric:'. icp. 

a un:. i,., 0( F, f . 

Pha:ccolc:n vol gari-t; Cul c valc (ch i; "i I ,,ciii; :!cc:c c-ccticl ; Ch.,Ical 
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control ;Cult ural contirol ; yiddi; rua t'al a. 

Ther effect of 6 wit: 1,1 Fgit (T~r.t. ; t~cI1i1, ctacrunI) control trca tnt!rrttr In 4I
tican cv. (CL1ri, Tinri lii i 1. ICY, Ciii I i, arnd ICTA Pl14l3) wan a.;Luccod in 
tile locali tii'c, CT Ill N.Oi' Corr'pCllrr and 13lultuxya, Guaitiemala. Trviatmort:3 
COrrl ited IIr:I thi IC' of' MolIti lld thei I ar:l d~: boncinyl and roareb appied ait 
dlIferin.lr';, '.~i: 71. 1:'. if r'itudi ta'iac'nyI n if)1allcationnr nirowed
 
tthe W,+~twi' 11i brt in,':del'a I ha hlTa'trolfitaii11ty, and ttile thlionrt

yii I dir.t No ;r fiii'Lt dltff'r i. rind 
 ;I:; toI i v(eIty or' yi(ld Ziniorrg,
tile Vil. :'., ktht IIIct I.:, Nuii i rC wit. t igtit ,lttck wao t~r'ratelr
id yiel d!; I iwcv. TtDw~ ri:.t', dit ;q, - 7,a 3 2( .Q. in Li ~ WI . ciid 1e rarit Nutiva 

ctiL I., A11i *C62CO N iCd 'd l. A. 1iIitlt t I1t 5. idNI :1.V. Cy tolIo- Irid 
tIy:uloI ty IT lit'-tiori or' N-t oolu, vul gari- 1'by Colikletotri <ita 

IjI;i. ilitiIaJL9% ~yi. O Cl 1 I llir, t~t~ti ' 1(H):7l-98t. Frnq't . , r.
Enigl. , d, lif:., It: (Loni: A:'ttor; FiicritI .2 at I Cit, tIitv . of B~iIrtol,
Pol t . odf Ar- i r: I v & v t III I, ni' 2i1i , A:qt tion, Fr1 i I I1)1 QAF, 

F ilirid) 

Piaciol oj Cc It-ivul CArl'' N' Jcul'I .t':it~rrn, PI i i:'-ty~iology- land

bioJ,lA.a't:~i-y C llv .,; tni icc.; ttccn1t a ,v-l 
 I .loy c; U.itcd Kir:i'dom. 

Thru roj'r'..::i A" r by''<I: CA it oti iltli:: 1 idn it.Ir s wa:: a'xilini tiod Inr 
':'';t I,- a t' i F il ti F i t-il l)YJ ic1tyl. in dliliiiir .ai-adojin lvnlorrni 

lit tior-'a I,t i, , I : o I I iiI u:, t i H i'a'"rarnclt ,lal.

I 11,r1"tICf ;Lk1: f TIy- IIfi , -I idIl, r- I 
Ci.i It .. ,owoii, nit.ir'e 

1r ttiiu(I t:.II1 f if 1!1,.V)a II ' , it I I; i Vwc it CIOn Ft
 

1 
t tj~

fu/l-h Ii i o; tF!., Y1 I!; ;i I LI t i - .Y , I it! ,ti il ttiiiii~ 

I riii n . ~ ftf' r t I I t ot y1, , ! tIr,ii I r: I tha 

"4t in t Ii . Ft' vavl Firf -1lil I !il i kCi tto ti t oid 1ledil l~ 

wil. Cr01 i r "Y Y:lu I. i 1 t ,I, 1 : :o a!. o ex Itilii 

iai~'or Ii itt Ii 11t I.-i~aIl I l th I ana- i I I,,for. teuct
d i it Lon: oft ieis ! iI ty i ([0 , ITIf .( I ti IiI 'i l Iiiii'iGit Il- l'i~I ti te 

lliC= ; it 4r, t. tiU ,: 11<t -I 'I x d.: at , itl t' liiFI. i ri rrt~ oid 1,1i~ 
i tct iltir. tieV. ( ,i' 'ril Ii cvi. 01 .orI'iri 1. y ty(t:;ai; of'':icat
 
0i1 it,, i faw il 'l I1-:r wir(:1 Ii-1, . rI
l F , i~ t X~~iri I I't rIM,w it, e rsI 

'ilidli,, jiiint . ~jl.. ~;eiu by~.ly (ii.tia d'ahu alt 

::;cctfloi ~ I:itI It, l t ilvI , a: f it'geicteic thy C. 

fli(i2ctc w IW !A:i l ho t - 1) , i ri.; trA'I I tl ,Iu., ilrd tnAIn 
uF'i ufi':t hci( ( '11' is) ld ~I t o , : i'ii.S . w: . III orroer, A 

Ithn icw iirl1 i.-I,If i, :;I, ':W Vt: N,' r it d a tl, ilk- t Iil. JL I i vt i. atltr 
1iorl.;:rI : pa: l ii; Ilm ,: ar (!, tlv it .. Itry,.;to ai-llo ,lr ut Ir';'hro.
;id ;erl i; I itfl:. i t aiir aa no -,irt [Al " or'nlin; ill rltohitrin 

Vlr;hi.toc 1 , If ' i'y ,, tI'l a' n I i iii "ltu a 1u o r iii'l Colrr 

Tnrtr'r:nl lIi ri d, 
 A I- l i ;, 'IIIn.ntIn 

I~~~~~ ~P I- 76.(IT 

http:dlIferin.lr


The etiology, nymptoratolcgy, cultural and chcrricai control measures, and
 
Feneral arfeeta of control through var. re.intance to bean diseases are
 
deScrit-ed for the fol owirLL fengal [athogen.s: UronyceZ phaneoll,
 
Colletotriohom lI L ipaei grireola, Hhkrioctonizc sclantl
detuthi r, 

Ascochyta Ma.aro Fhaeol, olani F.
eolru, iomna FuisariuI phaceoli, 
oyys|porm, and Pythium np. A 1 st of t check var. of the International Bean 
Ru:it Nuvrory (with troad r -,ae., to the pathoger.) , eValuated during 
1975-85, i. included. (CIA 

1037 
26208 PASTOR C., X. 1985. Ttcnican, materiaes y r6todo:; utilizados en 

la evaluactn de fr-.iol for iu rceccifn a las erfetr:edades. (Techniquen, 
tmatetials, aid o t.ho u;Ise in the evaluation Cf ns for reaction to 
d sea e ). In LA6z, M.; Fern &ndez, F. ; Shoonloven, A. van, eds. Fr ijol 
invQnti -ac!tn y Iroduecilrn. Cal, Cnlombia, Centro Internaeional de 
,Aricultura Troical. pp. 157-1C8. ,' an. (C!AT, Apartado Atreo 6713, 
Cali, CclC.;la) 

Phaseolus vul iris; Gtr;. a : ; Ur:omycor haieot ; Inoculation; Colletotrichum 
Iin~denuthi ntin; Inar'iopl 1 iseola; I:solation; Scleroti ur rolfsii; 
hizoctona ol ni; Fu:;ariixn; Xanthomonas phar:eoli; Pseudomonas phaneolicola; 

Colomia. 

The methodology used for the evleation of Lean germplasm for it. reaction to 
disease: is descrtibed. Technique: for the i:;olation, conservation, inoculum 
irererent, and Ila'. ionoulation are ineu. Jcd for the pathogen; Uronycen 

1haleoili, Col letctricht. iindemuthianutn, 7.:ariopSiS grizeola, Sclerotium
 
rolft.i, Ph izoctoni ia solani, Funariur :3p., Yarthomoras campestrin pv.
 
haseoli , and Psoudcmonna: ;;yringae pv. Lha:eolicola. (CIAT) 

1038
 
25650 BAG, B.M.; PANKAJA, S. ; PRAKASH, H.S.; SHETTY, H.r. 198t4. Aflaroot
 

production in French te<an by Aspergillus flavus. ldiain Phytopathology
 
37(4):730-731. EngI., 11 Ref:;. (Dept. of Applied botany, Univ. of
 
Mysore, Mys-ore 570 006, Indiai
 

Phan-eolus vulgaris; Aspergillunt flavuo; Symptomatology; ,ap Leans; Toxins;
 
India.
 

The production of the aflaroot sympton (attriuteUd to aflatoxin production), 
need rot, and :needling mortality in French beans by Anergillun flavun is 
briefly roported. A total of 100 seeds of 3 :;am, le; of Frort., bean were used; 
the fungus wan recorded in all ,eed compoents: coat, cotyleu;on, and embryo. 
(CIAT) 
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26905 Ii!ZK, A. M. ; 1AMOUA, F.VL,; IC'VAIL, 5.I . ; AZZAl, S. A. ; WOOD,G. 1981.
 

Studies on green ear,: (Pha:ceolu:. vul Ego :; L. ). 1. PhytoalexIns of the 
pod.t. OualI tan PIartarur PIant Foods f:, Huma ii Nutrvi than 34(3) :203-209. 
Engl . , Su,. Engl. , 17 Pefs., !l luu. (l1ar:;aecutlcal Seience Laboratory, 
Nattonal Fenearch C,!,tre, Sokki , Cairo, Fgyj t) 

Phan-eolus vulLattia; Phytoal. xin; Fuar -im nl an ;.haseclt' Penicillion 
patulum; (thyto; thoriregar;ers,; Fey;t. 

The phytoalevini ;rcdued ;,fto: the inoculation of green bean pods with the 
o-pore :unr.nion of 3 fun 'l (Fu:;rrtIi ;olant, Percil liunm patultui, rnd 
Phytophthor" r' -gL::.irrja) we:- Fiwyehyto:lexin wore i;olated andI tudied. 
identified a: ;h aec. I:h eiui;sstroi, ki,,vitorie, ha:;collidin, and 
6-al h-hydroxy;haseolin, T Ir Identity was proved according to TLC, UV, 
lilt, anI oa! r (,:troretryy cmcvarinon with authentic.;. The prelimi nary 
screening of their tIlfungaI activity wa:; carried out. (AE) 
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1Cl4026300 ROSArO (1.,F.J.; GARCIA E., 1, 1985. Incldeneia do la mustiahilachoza (Thanatephorus cucuLezerj') en frjo] corrn como resultado delrmanejo del suelo. (Incidrene ol web h!"L" on lear as a result of -'oilranagerernt) .ReviLta t.exicala 'e i.tojxtologfa 3(2) :27-3,,. Span.,Fpar.. , EngI., Sum.
22 Ref:., 1iiu:. (Colctio Superior do Agricultura Tropical,

Depto. do Prctlea:: d,- Cai;o, H. Cjrderi,, ; Tatasco, Colegio doFostgraduados:, Centro d Fito;ato;oga, 620, Chapirgo, M.6xioo) 

Pha:eolu:. vulivric:; Fhr"Icni nol .ni; F,.rtili s; N; Green raiules;
Yield:;; Vexico. 

Studies on the tunir tropic:: of ceico were carried out in 1980-81 todeterntr the en clfr'' oil raj.rent of cultivated teans on theincidere of IThanatjo,,:j
r u ris:. In addition to tLhe control (with
natural 0! witlout tilz:Lg), tr(atmentc were evaluated 
 as;follows: (Iwithout natural CN + fallow (t 21 (2) with natural C1.1+ fallow, (3) withnatw',l 1: f411,cw + fI ti i on, (4) without Cf!rtubtle fallow, (5)
with natural C14+ L t ra~itl i:tovVi/ha, (6) with natural of!+ 4 t maize
:stover/ha, (7) witi, natural Of!+ 6 t 
 i.raizu stcver/ha, arid(6) with natiLrzI CH+ maize-Lcar irtercrol.~irL Th' ineidoaee of web blight was higher in thosetreatrent:. involving tillage; however', their yields were higher. Apparentlyliratic conditions were riot afirolslate for T. cucLrJ'eri, aindthus ita; elfecton yield wis not rarkmd. ThoL: tr'eatrient:; without 04 incorpor' atlon apparently
reduced di::ease Ir;cider'co. (CIAT) 

104 1 
265014 LANTOS, ;..F.1ol; AT'HAYDE, J.T.; PACOVA, F. E.V. VARGAS, A.A . T. 1984.Stveridade - Irevilincia de at6gecno- lo feijoeiro no Eitado do Esplr'itoianto 1981/1982. (fevority and prevence of Lian .atholer.:n in the stateof Espirite anto, lrazil. 1981-8 ). Fitopctologfa Lraileir'. 

9(2):221-2P(. Fort., ur. Port., Eng!., 6 ers. (Errpreai Era:ile'ira dePesqui:;a Agrno)
c'urria, Corirsac Executiva do Plano de Lavoura Cacautira,
Caixa lo: tal 7, 1i1.(00 Itabun-2A, lra-il7 

Pha~eoiu.s vul gari; Col letotrilch. li r!deMuthi anLrr ;:arioir. griseolaU.romyce:; Ilh-eol ; Cercospor vardery:ti; Anreochyt fala 0 3clrctiom
rol~l;iAltevr-r-;: Whetzel 

anthoonai; |ha:,o j; 


siolar,i; , seloti.r'(,v,; Fusariur, oxysporum; 
at Foirity;razil. 

:rurvey 

rairy -s l.m 


tdae wa, condutefd durin 3 con:;ecutive bearncr'orn (1981 dr'y
9, dry :;ea.on) to study the I.athogens occurring in 

and 
the stateof isplrito 2anto, Plazl. Pear anthra(ooe pres'ented the highest av. indexesof :everity (2.tO, 2.00, and 2.8), prevalene indexes (2.91, 2.33, and2.286 . d d i I4d'>' (1.53. 2.14, arid 2.5E) for all 3 crops, .'sp.An'ular lraf s-ot. wa: the r or't freQuer.t di:.ea-e:I(A5.0, 53.0, and 78.5percent), althouc), it had av. euverity index(s of 1.95, 1.69, and 1.85, av.Trevaleonce indexcs of '.H. 2.00, ,rid1.72, and discase indexes of 3.89,1.79, and 2.149; the', wer' 1cwer than those Ire:ented by anthracnose. Deanru:st, gray leaf :1,ot, Ancochyt a leaf ,put, soutlern bliEht, AlternarJa leafsIot, white rold, Fu.ar iio:: yellow'a, corstor- 1acterial bli6ht, arid viraldi sease:: wi re als 0 orvc:d. (All) 

042
 

26915 7CALA, F.; ZCINA, A. 1983. Poligalatturonas-i prodotte da Athelia('lerotiun) rol f:sii in vitro e in vivo. Polygalcturonases pr'oduced byAthelia (Scler otiuzr,) rclf:;ii in Oltro arid in vivo). Annali della Facoltadi ienze Agrlie dell s Univkrl ta degli Ctudi dl Napoli Portici
17(2):172-178. Ital., Sur. Ital., Engi,, 22 Rof ., Illus. 

Phaseolus vulgaris; llcler, tiurn rfolfvii ; Disease physiology and biochemintry;
Italy. 
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Sclerotium rolfai produced large amounts of polygalactunonason in liquid 
cultores with pectin or autoclaved bean hypocotyl as C source and in 
infected bean and squash tissues. A basal ;olygalactu'ona:;e activity was 
found in cultures with glucose a- sole C source. In culture there was r 
single peak of activity at pil 5.23, while infected tissues had 2 peaks at p1l 
5.23 and 5.95. Activity of all the isnoenzyrres: was highert at pH1'4.00. Each
 
peak exhibited both endo- and exo-polygalactutona:.e ictivitieso. (AS)
 

10143 
26955 SF2IGOOBA, T.N. 1985. Fungicidal control of antgular leaf spot of 

beans (Phaseoluo vuljgari:; L.) in Uganda. In Hirja:3, A.I.; Salema, X.P., 
eds. Workshop on Bean Fe';cearch in Tanzania, '1th., M-or'ogoro, Tanzania, 
1985. Proceedings. Tanzania, Sokolnt. Urdvvr,:;ity of ALylculture. 
pp. 135-14'4. EngI . , Sm. EngI ., 8 Ref:;. , Illus. (awanda Research 
Station, P.O. Box 7065, Kampala, Uganda) 

Phaseolus vulgar s; lsariopsi:, r-,rcolca; Cultivm ; Disease control; Chnical 
control; Yields; Uganda. 

The control of angular Iteaf :;jot (lh;,oisariop:'l : grireola) in Uge 'a was 
studied using 3 funi cide (tencmyl, triphcenyl tin acetate, and cancozeb) . The 
variables included rate, fr'equency, n1o. of cpplications, and cv. The no. of 
applications wai, varied Ly chanting- tl initial or final spraying dates. The 
3 fungicide:; u:ed (eh'cked l-,afdc'fe iatioi but be norryl gave the best results. 
Tie rates of 1.0, 0.6, and 0.5 kE1 /hi f-r' rarucoceb, benomyl, and triphonyltin 
acetate, reap., wer-e ufcuffilerit to control the disease. Weekly opr-ays gave 
tetter resnult: than a1l,ldiction:: every 114or 28 days. Th'? earlier the 
:sraying started, the more effective twere the control treatents. The min. 
no. of fungi cidal apilicat onr whichc av sigrnifieant disiease control were 1, 
3, and 5 for t-:nc.yl, trijhryltin acetate, and ciarccozc-b, r'es| . In th, trial 
which involved 6 diffrentcv.,cv gnifiearnt, increa:se:- in yield we.re ottained 
In 5 of tno cv. fol lowitc funicidab ilplicat t . Fu;t (Uroyce:: ihaveoli),o n 
,another- ml.oit.nt di:ec.t that d wic,ed on the crop:, was effectively 
control ler t andyad tarhrti, c.tate but rct by L-novyl. (AS) 

16531 244AI,I . 19W-. ca,-ror ccli r e'':'t.nec it 4-ear, cUltivarn to 
race-s of U!cy', e,,-e: ron, cidutu var'. s cecclcu: .:7d ito correlation 
with lea:t e: i.ers.cl 'r cr t ic:. Pyntacthol(cy 7c(r4):1178-r481. 
Erj 1., :'urn. FnLb. , 17 I, . (,-pt.[f ;I'Plant PUto o , Univ. of Niebraska, 
Lir:oln, r.iL853-07"'2, LIA) 

Phac,.olc:;, I rear'ic Culltivar:; tr'o:,yc-:Ia:eoli; taco,;; he:-itanco;USA. 

Five!r haoic vI 2 cv. W r- ino,.ulbte! with 3 Jamcaiccl race, (i14, J10, 
ard 315) Cf Ur'oryce:; crc!.du c:t. Tle cv. differed in the no. of 
pusttul,::/ ar, en ceter cf" ite;,f r-egcrl's:- of' the race er leaf osition 
iocula;ted. Ir t1r order of cv. fror rnet to leas;t re:cistnnt wanc 
Jacaicc B!d, B -cr., Fed, Mi:o K,ly, and Portland Rod. Moan no. of 
pustule;/: ;ucr c senter wa:: coereb;Aed poi tively witi mean ctomatal 
dencity on the -,:-f acd neatively with. rean halr density on1-axi! :;is-fac 
both scrf;e' cca,, r, .dditional cre procbably involved inac no. of factor:; 
the aj.par'ent betweer chara,'teri:tie: and theiel'.1tion:Iihi, ejlidcr-rrl 
develo t ent of l'ewccr 1cm:tcl e,. Tic: feature cf r'ace-nonnpeeific resistance 
reported ;cplimcr: to 1*' inde;ecieri of the 'ce-:jeclftc resistance pretcent in 
the cv. Jarir , d, whirl, pu:;tuler,zntudlivd. c i- dcveldo id f,,we:;t s4howed 
race-:, pec f c re:;lctn-e to ncice of' the Ja:ciean r'acec, tesited. Other, 
conponen.:: of re-ich cc it: ,c:lol,,rt of : al 1cr o cmere :cpar:cely 
sporulating puntulc, or- uriner latent pei iod::, were niot exhibited by cv. that 
develo'-d fewer' i-u:tuleor/ulnit ar,a. (1-') 
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1045
26583 SINDHAN, G.S. 1983. Effect of temperature and relative humidity onthe developnent of anthracnose of French bean. Progressive Horticulture 

15(1-2):132-135. Engl., Sum. Engl., 5 Refs. (Dept. of Plant Pathology,

Haryana Agricultural Univ., Hissar, India) 

Ihaseoluo vularis; Colletotrichtrn lindemuthianumr; Temperature; Relative
 
humidity; India.
 

The optimum rang-, of tern. f'or the develojinent of anthraonose (Colletotrihum
lindemuthiann) lie; between 18-27 degr'ees Celsius, with max. intensiLy at 21degrees CelsiuLs. Felow and thin diseaseabove temp. inteinsity is considerably
reduced. The optirmum range of humidity for dineas-e develop.,ent lies between91.2-100.0 percent. Infection wara complet,.ly checked below 80.5 percent Ri.M'in. pontinoculation moi:st period for initiation of disease wan 12 h, with 
marx.infection at 96 b. Prkiinoeulation moi.,t period resulted in increased
 
Infection but was not a:'effective as po.itinoculation moist period for

initiation and develolzsent of the disease. 
 (AS) 

1046
26907 MHIM, D.A.; WHFELER, H.F.; BANUS, 0. .; CLEVELAND, T..E. 1984.

A:sociation t.twetrn lowered kievitone hydratase activity and reduced 
virulence to bean in variants of Fusarim solani f. ,ip. phaneoli.
Physiological Plant lathology 25(2):135-147. Engi., Sum. Engl., 36 Refs.,
1lus. (Plant Pathology Dept., Univ. of Kentucky, Lexington, KY
 
40546-0091, USA)
 

Phaseolus vulgari::; Fu:;ariun :olani jiaseoli; PathoCericity; Enzymes; Disease
phyn iology and Liochemistry; IUA. 

The activity of kie-vitone hydratase (KHase), the enzyme catalyzing
detoxification of the |,hytc,,lexin, kievitone, to klevitone hydrate (MIOl, in
extracts of Fu;;arium nolani f. np. phaseoli-Infeted hypocotyls of Phaseolus
 
vulgar is increas:ed for' stevral days and reached a peak 
 at 5 day: after
inoculation. "evera variants, of the virulent isolate of F. nolani f. p.

1ha:eoli w.re ottalned, eitfer following exponure of the 
 funguf- to the
mutagenic Ohemical, 5-methy1-U '-nitro-ll-n.trosoguanldme, or by making
trans;fers fros:r iaturally occurring rector:: in agajrcultures. These variants
Were rc itored for 1-thogeriP ity to hean, s:en:ditivlty to kievitone, and

ability !r caus:e clearing of an opaque, kievitone-amended, modified Frier,

agar, arias:say whihl indlicated Kilase activity. All variants with reduced

KHa:e activity were more sensitive to kievitone arid were lens pathogenic to
bean than the viril nt :,traln from which they were derived. No virulent

i:iolate that lacked Kllare was feurd. The presence of Kltase in
 
Fu;arium-infucte:d 
 ni 

thereaft,r, a:' well a: the associatIon between 


bean t :ie:; soon after Inoceulation, and for, several days: 
lowered lItaseactivity and

reduced vlrulence, :utgges: t that thin encyle play:, a role In the develoltnent
of the fungun in its5het':; tissees. Thes:e results are con:nitent with
detoxification of th, i soflavonoid, kievitone, F.by :olani f. op. phaseoli,

being important to the 1,athopEynic behavior of this fungus. (AS)
 

1047
26588 lTAMIUL , I.C.; GIhOSS, V.; TII3UiZY, R.; HOCI, hI C.; H. tl'ONA, S.; WEli 

W.W. 1984. Chaner:: in 1NA content of nuclei i ru:;t uredosnlore germlint::
during the start of differentiation. Exper'-icental hyool ogy 8(3) :245-255.Engl., um. Engl., 16 Ref.;., illus. (beyc c Thomt,:;onr Inst. of Plant 
Research, Cornell Univ., Ithaca, "Y 111853, USA) 

Phaseol;:, vulgarl:;; Urcoyees" lha:eoll; ri::eaJe jlyil ogy and iiocleuxrstry; 
USA.
 

Digital video xl"ros-copy in conjunction with the l:NA-btnding fluorescent
probe 4'w, -diar, li i enyvIiradol e were used to deter,cie the relative DNA 
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content of single nuclei in germ tubes of urediospcies of Uromyces phaseoli 
from bean germinating on an inductive surface. The start of DNA replication 
was nearly coincident with mitosis 2.0-2.5 h after the start of germination 

and the appressorium was completed 30 min later. The fluorescence power of
 

nuclei was about the same before DNA replication began as at the end of
 

mitosis; hence, the germ tube nuclei were in the 01 phase of the cell cycle
 

before mitosis. (AS (extract))
 

1048 
26589 STAPLES, R.C.; llASS UNA, S.; LACCETTI, L.; HOCH, H.C. 1984. 

Metabolic alterations in bean rust germlings during differentiation 
induced by the potassium ion. Experimental Mycology 8(3):183-192. 
Engl., Sum. Engl., 26 Refs., Illus. (Boyce Thompson Inst. for Plant 

Research, Cornell Univ., Itha - NY 14853, USA) 

Phaseolus vulgaris; Uromycec phaseoli; Disease physiology and biochemistry; 
USA.
 

GCermling metaboli:,m was surveyed for changeL which occur in response to K 
salts. K(4) induced a smnall but significant shift in metabolism of 
uredlospore &ermlings of Uromyces phaseoli from bean toward an increased rate 
of prot-in synthesis at the expense of sugars. Studies on respiration showed 
that a shift occurred about the time of appressoria development. Continued 
synthesis of protein was required for appearance of appressoria. DNA 
replication and mitosis were also induced by K(+). Although the induction of 
infection structures by either chemicals or contact stimuli starts mitosis, 
the 2 processes may be different. (AS (extract)) 

1049 
26515 STAVELY, J.1. 1984. P.-ilogenic specialization in Uromyces phaseoli 

in the United States and rust resistance in beans. Plant Disease 

68(2):95-99. Engl., Sum. Engl., 25 Refs., Illus. (Deltsville 
Agricultural Reearoh Center, United States Dept. of Agrculturc, 
Agricultural Research Service, Beltsville, M!D20705, USA) 

Phasuolh- vulgarls; Cultivars; Uromyces phaseoli; Races; Resistance; 
Pathogercity; Selection; USA. 

Twenty races were identified from single-uredinial isolates of Uromyces
 
phaseoli by using 19 differential bean cv. Although these races did not
 
include a]l of those occurring on beans in the USA, a few majcr races were
 
included. At least 1%cf these races differ from any previously described
 
,''ccs of thi: fungus. P major objective of this research was to obtain races
 
that wcre virulent un ean cv. with broad rust resistance. Among such cv.,
 
Aurora, NEP-2, Olathe, and Mexico 309 are susceptible, resp., to 9, 6, 6, and
 
3 of these ;0 races. A high degree of variability and great potential for
 
races th.t break ho:itre:pistance exist in U. phaseoli. The most resistant cv.
 
of more than 400 tete'd was- Compuesto Negro Chimaltenango, which was
 
resistant to all 20 'aces. (AS)
 

1150 
26902 TU, J.C. 1985. Biulogy of Alternaria alternata, the causal agent of 

black pod disea:,- of white bean in southwectern Ontario. Canadian 

Journal of Plant .croe 65(4) :913-919. Engl.. Sum. Engl., Fr., 10 Refs. 
(Reseirch Station, Agiculture Canada, Harrow, Ontario NOR 100, Canada) 

Phaseolus v1garlc; Aiternaria alternata; Etiology; Canada. 

During the growing :;eason Alternaria alternata was isolated from leaves of 
many weed species commonly found in or around a white bean field at Harrow 
Research Station (Ontario, Canada). The fungus was also found on bean plants 
at all stages f growth. Population densities of A. alternata on the leaves 
of bean plants grown from surfac.-steri1zed and nonsterilizd seeds were 
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5ir!f'a. Fui[ul ation dcon:it i0 or A. al ternata on tile leaves of weeds andbearlr rarl'- 0 the Oi'owir.g seaao;n advanced. The inerea.e in theo;ul(tio of . erroL w:1 colr'el ted with natural senescnce oftI-8e:;.'uCar ;r d ri rhydr n-j oIt jve substances 
leaf 

In the leaf washil neraas..d
wit, li" irt, A, at given g;rowth :Itare, the cones. of sugars and
Ii rnhydriT-jo:at j ve atrnee:; found 
 in leaf wa.qheo of ev. suscepti ble to A.a1 tor.a a , ,i'rt)-; than that of tala.rlant. cv. (AS) 
10",
 

26atrJ v'a- It [U1!'' ., ... ;,lit :, I ."A. 1985. A quantijfiable type of1001 ta'CI" {Ii ,-t e,,il,s ati . Pl t Pi:aa;:;v 69(111):966-969. Engl.: ta. .,
F 
 V.' h. . (,o;a of PL;nt Pathology, Cornel Univ., Ithaca, NY 

|hloaae a!u:: ulal r :, 'sn . teas;:; li: a, t [ :aoltranl; Etiology; Pathogenicity;
Ut;A. 

Productiona of 'aclera ti a o" lh'h 0o,-ton;,aolani wa:i cotnpared on 6 types ofrari trat -- ;itvitro. att ma. jta t1.: od:sa were the most efficient-ubAtrote. Atout 1 mil lion :.,: aa Ca a U! "00-'10 iier'oaia it) diameter'we',e prIxtueed o . I k, f.'r, ,at Veas. The viability of 8slerotia on PDA wasraaat W , ar -':r',:t:'aa of : troti iILarly,scler'otla to t'ji_ ol4 , ind arA infe t a .- ar. ly 
the ability of lar'ge 

aocoty]piece was better, than
thIt of :iTa!l : ciar.tia. 
 ala'tia fc:auaa on;ta-n 1;J1s WOle 17101' Vigor'orrstiniaa;cilirotto (of the :a i :ita, ; rodui.ed or, a :,. Only growth or :vrall:;el roti f I :.anlI a : a.',av ataatal -at by the traeence of a hyrocotyl|iee ,. (,
A.") 

?65t 5 WVIATCTh-I- t".I E.;,.; . ll a, P.A. 1985. 1%t:tial i-' of the

phaytoa Xir, tha:aella i ofirt ani, 
 lay Fu:al'itau: :;olar f.tlayl:ao.l.d- .jp. Ihaseoli.Ic'last fatth oy '7(1'):197-, 0/. Engl.a Surn. EnLl., 26 Ref.a.,I llu.'a. (('enter Oa tli:,:i:ea- " 'NE, Univ. of Kentucky, Lexingtn, KY 

1.,a:ar I.:1 vII ai, Ithyt -ala- ,:;;F ::tiart iu :;ol aaai IiiaseolI; Toxirnn; USA. 

lt.o: :olJI l , ' a;v.,i,;aI a i:(TI avonola 

Vill 'Tt1:1 . : 


I hytca xir:produced by Pana:eolus 
ala;- z. d by a'r atar:i Solatli f. :8p. ph:e;eoli . A major' aroduet,f th :;a e tlom, ,':Aij at a'.t t tbaal itI-I (1t-1), wa:- inolated from fungalcultilrl-, ; whia, a ha: aalItin I ta lavaa. ,'oul d not be recover'ed fr'omat~ltil( 1:(.!: the fungalta utt-qa 1 ita.: addition, the levelto-tweIt, 0- of 1-i r:;e steadily!I1. a ,:-,,y: a va-1yerIial growli or of' Il accusulationinvolving 1.. 
 : '. .;. a .ii, Pyth lm mtyr'lotyilum, PhytollithoraClyl togofa, lc hi ani -' ol ant i ral aated thAt -1-1wil1 lv:as fungitoxict;haaCI ~ t::, i-at la',. in idditiona to it: prcductlon. it. liquid culturestrearted wi t, I . 1Ai:,Cal' alal, M- I Wi: al:;o it'olated froa.Faa:aat' iur-it faa I a- t ,Iati:'ira'' t 'a:(- ;atuint : of' P-i wet, detectedaiftat' ir.acul;i tion atd ,v l 

2 daysvo : to at 1,aot 1 m/gIdry wt. 8 days later.Puri f ttion Ia !- a ivilved :clv rent ;rtitioniint , TI.C, gal filtr'ation,F:a ahra andat. y. Partial aharaat eltzartLon indicated that tire rool.wt. ofthi ; elal,olite wo: 342, 18 mnan.; unit; pteater than thatplaocAi lira':oflavaa, viitibestil 
of 

the addition of tit!elements of water, to the;hytcial" i lr. (A.) ree aL:ro IC0a4 I06 1016 1057 1068 1121 1122 1123112)1 11 1136 1138 1140 111I 11115i 11i 9 1150 
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1053
 
22560 AVALOS Q., F. 19814. Insectos vectores de virus en frijol. (Insect 

vectors of viruses in beans). In Curso Intensivo Postgrado de 
Investigaci6n para la Producci6n de Frijol en el Per6, 2o., Chincha, Perd, 
1984. Trabajos presentados. Lima, Instituto Nacional de Investigaci6n y
Promoci6n Agropecuaria. Programa Nacional de Leguminosas de Grano. Gula 
Didectica no.6. pp.83-85. Span.
 

Phaseolus vulGaris; Viroses; Vector:; Lisease tran 'zi:;nion; Injurioun
 
insects; Peru.
 

b-an: by white 
flies, leafhop~er!, aid thri;s are rentioned. (CIAT) 
The mair. viral di iase:.bI trar-,jiitted aphidn, chry omelids, 

1C514 
26253 CAPOO , S.P.; RAC, L. S. SAWANT, L.V. 1985. A note on a virus
 

dL;eat:e of Fre4nch t.:zr. lrd!an Phytolatholoay 38(l):152-154. Engl., 5
 
hefan., Illuos. (.' ia:rrow Ioad, Lal Pagh, Lucknow 226 001, India)
 

Phaseolus vulgarJis; Sna. oear s; Vir-oses; CuItivar::; India. 

The viral rature of a hea:e ob,;erv,-7 :,!!,qp tan ev. Stringless Green Pod, 
grown i. the glWouse, ar: confirinOed. The virus cay be related to BC1-V or 
BYMVreb-rdin the :ize of virus Varticles; 1,cwever, it differs from them on 
the basi of its [phy:ical [rop -rtien, and lb,ecau:; it has- different types of
 
insect vectors. Iropo:ed d-g;ination:; for this; v!Irus. are French bean mosaic
 
viru: (FI'), bean vlru- 5, c, Xarmor pha:zeoli f. rugorun nov. op. (CIAT)
 

1055
 
26530 FAZIO, G. 1E 1985. 0 mos.aico dourado do feijoeiro no Branil. (Bean
 

golden moaic in Brazil). Fitopatologia Bran ilelra 10(1):111-118. Engl.,
 
Sun. Engl., Port., 3" Refi. (Secao de Virologia Fitopatol6giea e
 
Finiopatologla, Inst. Bloi.gico, Caixa Postal 7119, Sao Paulo, Prasil)
 

Phaseolus vulgari:;; Bean golden mosaic virus,; Symptomatology; Etiology;
Vector a; Hoots ard pathogens; Disease control; Cultivars; Hesastunce; Brazil. 

PGKV, wide:y distributed in Brazil, cau:3ea the sost :seriou:i viral disease of 
Phaireolu vulirs. Different aslect:s such a.ssymptomatology, etiology, 
vectoru, and hosts; are discussed as well as the attemrp4t:; to control the virus 
in the country. (CIAT) 

1016 
21874 GALVEZ, G.F. 1979. El mo:;aico dorado del frijol, su etiologia y 

control. (Bean golden mosaic virus: itsi etiology and conrol). In Annual 
Meeting of the Cariblbar. Food Crops Society, 16th., Santo Domingo, 
Reoblica Dominicana, 1979. Proceedings. Santo Domingo. pp.107-112.
 
Span., 9 Refo. 

Phaneolus, vulgari:; Bean golden mosaic virus; Etiology; Disease control; 
Vectors; Re:sistarce; Conta Rica. 

A brief ]iteratur.- ,eview orl the etiology, characterization, vector control, 
and var. t,) i: (CAT)resistance DMGHV Iresented. 

1057
 
26265 CD!AJA, J. .; CHANT, S. 5. 1985. The effects of co-infection by 

sunn-hemp rozsaic virus. (ShIV) and Fu:;arium oxysporu= on the growth of 
French tcn. Phytopathologische Zeitzchrift 113(3):212-259. Engl., Sum. 
Engl., Gern., ll., (Dept. Hiologi Chelsea211 ref 1us. of ;al Sciences, 

College, Univ. of Lcndon, Horten:.ia Road, London SWIC OQX, England)
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Phaseolus vulgaris; Snap beans; Cultivars; Fusarium oxysporum; Sunn-hemp

mosaic virus; Inoculation; Growth; United Kingdom.
 

In the seedlings of 3 French bean cv., 
Prince, Masterpiece, and Pinto,

coinfection by 
 sunn hemp mosaic virus with either of the vascular wilt
pathogens, Fusarium oxysporum f. sp. phaseoli or f. sp. trachelphilum, caused 
greater losses in total fresh wt. 
and in leaf area (:mpared with uninfected
 
plants or plants infected singly with any one 
of these pathogens. Coinfection
 
of a 1th cv., Canadian Wonder, had 


1

no greater effects on growth reduction


than single infection. The conen. of nunn-hemp mosaic virus in the leaves of 
cv. Prince, and to a greater extent in the leaves of 
cv. Masterpiece,

increased more after double infection than with infection by 
the virus alone.

The nature and Fossible mechanisms of the pathogenic effects in French bean 
are discussed. (AS)
 

1058

267143 HOWARTH, A.J.; CATON, J. ; DOSSERT, M.; GOODMAN,R.M. 1985.
 

Nucleotide sequence of 
 bean golden mosaic virus and a model for gene 
regulation in geminiviruses. Proceedings of the National Academy of
Sciences of the United States of America 82(11) :3572-3576. Engl., Sum.
Engl., 54 iefs., Illus. (Dept. of Plant Pathology, Univ. of Illinois, 
Urbana, IL 61801, USA)
 

Phaseolus vulgaris; Bean golden mosaic virus; DNA; USA. 

The sequence of the genome of DGMV,which comprises 2 circular
single-stranded DNAmolecules (26111 and 2587 nucleotides long) of mostly
unique sLequence, was defined. Comparison of the sequences of BGMVand of CLV,
which share serological relationship but are very different in host range and
geographical origin, shown that each virus has a unique 200-nuceotide 
sequence (common region) on each 2.6-kilobase molecule of its genonme. The
 
common regions uf the 2 vilrusfe! have no sequence homology except for a short

inverted rcpeat near the 3' end. 
 Six open reading frames were identified that 
possess considerable sequence homology between the 2 viruses and, in BGXV,
may encode protein:; of 15.6, 19.6, 27.7, 29.7, 33.1, and 40.2 kilodaltons. 
Conserved oren reading frame:; are found in both the viral strand and the
complementary strand, are approx. the name size, and are in the same
orientation with respect to the common region in both viruses. Temporal

regulation in geminiviru:;es may depend 
 on the polarity of transcriptinn and

the common region nay represent a replication origin and contain elemnts
 
that serve to modulate gene expression. 'AS)
 

26920 KULKARNI, 
1059 

H.Y. 1972. Survey i' viruses affecting East african major
food crops. Ph.D. Thesis. Kenya, University of Nairobi. 105p. Engl.,
Sum. Engl., 105 lefs., Illusj. 

Phaseolus vulgarin; Lean common rciaie virus; Cultivars; Resistance; Bean
yellow spot virus; Serology; Vectors; Yields; Disease tran:rnlssion; 
Symptomatology; Kenya; Tanzania; Uganda. 

Viral diseanes of maize and beans in East Africa were surveyed to (1) assess
the economic significance of the individual lathogens; (2) Identify the
viruses on tHe basis of host range, physical pso1ertiea, particle morphology,
and nerology; and (3) evaluate po:!;lblc sourc-.s of resistance. The results of
several extensive field surveys in Kenya, Tanzania, arrd Uganda indicated that
beann were wideiy infected with hCIIV. Resistanee test:; indicated 4 American
bean var. to be probably immune to the virus: Great iorthern 11140,
Tendercrop, Tspcrop, and Selection 1811. A new [,an viral pathogen,
yellow-spot virus:, wa:; also reported and Is de.,;cribed. This virus is
transmitted me-hanieally, ty Aphin falao, and through need. Infectivity was
associated witi. 738 ;lu:, or minus 31 rn filamentous [articles. Bean 
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yellow-spot virus reduced yield by 20 percent. The virus was apparently 
related to 7 other viruses of the potato Y group, including East African BCMV 
and pea mosaic virus, but not to European BCMV and BYMV nor to 5 other 
viruses of the potato Y group. A high proportion of a representative sample 
of aphids trapped in bean plots in the Kenya Highlands were vectors of BUMV 
(61 percent) and BYMV (39 percent). However, BYM4Vwas never isolated from 
beans during the survey. Correlation of virus incidence and aphid population 
was demonstrated. (AS (extract))
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26211 MORALES, F.J. 1985. Enfermedades causadas per virus. (Viral
 

diseases). In L6pez, M.; FernAndez, F.; Schoonhoven, A. van, eds. Frijol:
 
investigaci6n y producci6n. Cali, Colombia, Centro Internacional de
 
Agricultura Tropical. pp.217-227. Span., 29 Refs., Illus. (CIAT,
 
Apartado Agreo 6713, Cali, Colombia
 

Phaseolus vulgaris; Bean common mosaic virus; Bern yellow mosaic virus; Bean 
golden mosaic virus; Bean chlorotic mottle virus; Symptoratology; Etiology; 
Disease transmlssion; Disease control ; Chemical control; Cultural control; 
Resistance; Cultivars; Colombia.
 

The symptomatology and control measures of BCMV, BYMV, BGMV,and bean 
chlorotic mottle virus are briefly described. General aspects regarding the
 
genetic control of viruses and the use of chemicals to control insect vectors 
are discussed. Some bean lines and/or var. resistant to BCMV,BGMV, and bean 
chlorotic mottle virus are mentioned. (CIAT)
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26538 SEIIGAL, O.P. ; EL-IIASSAN, S.; MURTI, K.G.; 11SU,C.H. 1985. 

Characterization of virion RNAs of southern bean mosaic virus by electron
 
microscopy. Phytopatbologische Zeltschrift 113(l):9-16. Engl. , Sum. 
Engl., Germ., 19 Refn. (Dept. of Plant Pathology, Univ. of Missouri, 
Columbia, MO 65211, USA)
 

Phaseolus vulgaris; Bean southern mosaic virus; Electron microscopy; 
Identification; USA.
 

Electron microscopy of denatured RNA of BSMV shows 2 principal linear 
components, 0.31 plus or minus 0.08 microns (subgenomic RUAs, mol. wt. 0.51 x 
10 E6) and 0.80 plus or minus 0.17 microns (genomic RHA, ool. wt. 1.3 x 10 
E6, 25S). Nondenatured 1NA (approx. 32S) from heat-inactivated virions 
measure 1.0 plus or minus 0.20 microns (mol. wt. 1.64 x 10 E6) but is poorly
 
infectious. Upon denaturation the 32S RNA disaggregates into components of
 
lengths typical of the genomic and subgenomic RNAs and infectivity is
 
rostored. (AS)
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26517 TATCH(ELL, S.P.; BAGGETT, J.R.; HAMPTON, R.O. 1985. Relationship 

between resistance to severe and type strains of bean yellow mosaic virus. 
Journal of the American Society for Horticultural Science 110(1):96-99. 
Engl., Sum. Engl., 10 Refs., Illus. (Dept. of Biology, Univ. of 
Pennsylvania, Philadelphia, PA 19104, USA)
 

Phaseolus vulgarls; Bean yellow mosaic virus; Races; Registance; Plant
 
breeding; Inheritance; Genetics; USA.
 

The inheritance of resistance in beans to typical BYMVwas compared with the 
severe strain (BYMV-S). When F3 families of BYMV-resistant Great Northern UI 
31 (GN31) x susceptible Dwarf Horticultural were tested for resistanr,; to 
each virus strain, occurrence of homozygous resistant families was 
conditioned by 3 recessive genes for BYMV and 2 recessive genes for BYMV-S. 
Of the 132 families tested, 122 were susceptible to both BYMVand BYMV-S, 6 
were resstant to DYMV-S and susceptible to BYMV, 4 were susceptible to 
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BYMV-S and resistant to BYMV, and none were resistant to both. This ratioclosely fits a theoretical 915:63:15:1, indicating that resistance to BYMVand to BYMV-S are inherited independently. When GN31 was crossed with
breeding line S1-5, also resistant to both virus strains, F3 progenies
included families susceptible to 1 or both virus strains, possibly throughthe complimentary interaction of modifiers. Chi square tests indicated
independent inheritance of resistances to BYMVand BYMV-S in GN31 x Si-5
 
progenies. (AS)
 

1063
 
26521 TRINDADE, D.P.; 
COSTA, C.L.; KITAJIMA, E.W.; LIN, M.T. 
1984
Identificacao e caracterizacao de estirpeb do virus do mosaico comum dofeijoeiro no Brasil. 
(Identification and characterization of Brazilian


strains of bean common mosaic virus). Fitopatologia Brasileira 9(l):1-12.Port., Sum. Port., Engl., 9 Pefs., Illus. (Empreaa Brasileira de Pe.gquLisaAgropecu~ria, Centre Nacional de P'elqui:a da Seringucira, Caixa Postal 
319, 69.000 Manau:-A1, Draill) 

Phaseolus vularis; 
Bean common mosaic virus; Races; Isolation; Cultivars;
 
Brazil.
 

Bean seeds collected from various regions of Brazil, sown in a greenhouse toobtain virus-infected plants, were used as sources of BCMV. Virus isolates were obtained from these plants through aphid Myzus persicae transmission.
The physical projoerties were determined for all the virus isolates and theirparticle morphology and cytoplasmic inclusion were studied under electronmicroscope in leaf dip and ultrathin section preparat.ons, rcsp. Sixteenvlru3 isolates were -lansified into recognized BCMVstrains by host reactions 
on the following differential cv.: Dubbele Witte, Stringless Green Refuge,
Imuna, Puregold Wax, Sanilac, Michelite 62, Redlands Greenleaf B, Great
Northern U1 123, Monroe, 
 Great Northern U1 31, Red Mexican UI 35, Jubila, TopCrops, Improved Tendcgreen, Widusa, and Amanda. Based on this mothod,isolates (2 from Minas Gerals, I from ParanA, 

4 
and 1 from GoiAs) wereclassified in :itrain group I. Nine other- isolates (2 from ParanA, 2 fromGrande do 'ul, and 1 each from GoiAs, Parn, Santa Catarina, Sao Paulo, and

Rio 

Bahia) were cias:;ified in group I, while all 3 isolates from the FederalDistrict were included in group IV. These results indicate that at least 3
groups of BCMVstrains exist 
 in Brazil according to the classification system
of Drijfhout et al. (1978). (AS)
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26557 
WALKEY, D.G.A.; WE]BP, M.J.W. 1984. 
 The use of a simple electron
 
microscope serology procedure to observe relationships of sevenpotyviruses. Phytopathologische Zeitschrift 110(4):319-327. 
 Engl., Sum.
 
Engl., Germ., 21 
Refs., Illus. (Plant Pathology Section, National
 
Vegetable Research Station, Wellesbourne, Warwick, CV35 9EF, England) 

Phasuolus vulgaris; Bea. , low mosaic virus; Bean common mosaic virus; 
Serology; United Kingdom.
 

The relationships, between BYMV,BCMV, clover yellow vein, lettuce mosaic,potato virus Y, turnip mosaic, and celery mosaic viruses were studied in
homologous and heterologous reactions, using simple and relatively rapidelectron microscope tnerology decoration (coating) tests. The degree ofrelationshil, between these viruses was assessed by the intensity of antibodycoating when the viruses were decorated by heterologous antibodies. A closerelationship was obnerved betwcen BYMVand clover yellow vein virus, andbetween BYMV and lettuce mosric virus. Celery mosaic virus was quite closely
related to BYMVand clover yellow vein virun. Antibodies to BCMVand BYMVintensely decorated different strains of their own virus, but decoration wasnegligible in cross reactions. (AS) 
 See also 0895 1004 1006 1110 1114 
1118 1121 1136 1138 1146 1153 
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E05 NEMATODES
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26258 ELLIOTT, A.P.; BIRD, G.W. 1985. Pathogenicity of Pratylenchus
 

penetrans to navy ' an (Phaneolus vulgaris L.). Journal of Nematology
 
17(2):81-85. Engl., Sum. Engl., 11 Refs., Illus. (Dept. of Plant
 
Pathology A Physiology, Virginia Polytechnic Inst. & State Univ., 
Blacksburg, VA 211061,USA)
 

Phaseolus vulgarJ; Cultivar:-; Fratylenchus penetrans; Leaf area; Shoots; 
Re:rl:;tance; Yields; USA. 

The pathogenicity of Fratylerchu:n penetrann to Phirec-2s vulgarls was 
evaluated in greenhou:;e expt. Shoot and root fresh wt. of cv. Sanilac plants 
were increased 11 and 21 percent, resp., by an ritial population density of 
25 P. penetranr/100 cubic cent metern soil. Leaf area and shoot fresh arid dry 
wt. were decreased by an initial population density of 50 or more P. 
Fonetrann/lO0 cubic centimeters :oil. A significant positive linear 
relationship exlsted between initlal soil population densities of P. 
Ienetrana. and final :oil and root population densities of this nematode. 
Three bean cv., fanilac, Seafarer, and Tiscola, were susceptible to P. 
penetrans, and yields were reduced by l3-76 percent when plants were exposed 
to an initial jolpul;ttion density of 150 P. [enetrans/100 cubic centimeters 
aulli. P. pxtr~taa:a alho rep'roduced on t;an cv. Saginaw. Gratliot, and 
Kentwood, tut did not do area:ze bean yield:;, suggesting that these cv. were 
tolerant to tltr r*oa:natde. (AS) 

1066
 
26214 uAST, R.E.; WIL.CO, P.C.; KERR, E.D. 1984. Len:ion nematode 

(Pratylenchu:i n;.) infection of weed :apecie:; and fieldbeans (Phascolus 
Sulgaral). Weed Science 32(5):616-620. Engl., Sum. Engl., 24 Refs., 
Illu. (Univ. of Ntraka, S'cottsibluff, NF 69361. UIA) 

Pleol Ua vulgar i:a; U:StAo 

Field reoarrt w-a eonducted du'irj the sumrers of 1981 and 1982 in order to 
deterin,: rrlatl iroI fatlor and population increase of lesion nematodes 

e l(Iratyl reus :, cmrt. 77 woid :q;ecies that commonly occur in Phaseolus 
vulkIria fIt-lda in woaLterr, ;,;braska (USA). Weeds were grown at 3 densities, 
with. d witbout 1'.Vlgali'i:. No difference In nematode infection rate was 
found aron: weed J,;,ulation lvels. flematodes/g dry root were not different 
ir, weedhL grown wit, or without P. vulgitris. There was a significant 
differen;o, ro!i,; at weed ;iea when necatodes/g dry root were estimated. 
(AS (e.tract)) 

1067 
211Th FAnTLIsEs, M.; 1IFTA, P. ; EILA CRUZ, P. 1979. Situaci6n 

ner~atol ~gte,.In caitlvo en Valle de San Juan laol de frijol el de 
Magtlar.a. (Sittr tion rCf nematode!, ir te*ancrop., in the San Juan de la 
)iaguanra Varily). In Annual Mieeting; of the Caribbean Food Crops Society, 
16th., 'ate tocningo, Ire:,6bleca touInicana, 1979. Proceedings. Santo 
tomingo. 1p. 123-132. Span. , S:cn.Sar., Fr. , Engl. 

Pha;eoluL vul gari ; Nem.atode:;; omitacita r;epublic. 

Tf.e p,nor:, Of non:,atrue a s Cchi lou with IA.an:;, their percentagc and frequency 
of iridolden ro were doteri:n(id it, tth, Ii guan, Valley, Dominican"ar, Juern de Ia 
Poepubli r. Trel F'eo"!r:r of nrr.atctod: were found a:rioci ated wit) the crop: 
Tylencthus spp,.P:lencthus, :pp., Iitylenohtra spp., Cricnemodes; app., 
Itotyl.rhua :pp. , VePoidogynl app. , Tylenchorhynchus :cpp., Pratylenohus spp., 
Tri ctodorus opp., ard A;helcnchu- :pp. (lc)oidogyne spp. :,howed the highest 
;ercentage of incidence in thL soil an) root. (AS (extract)) See also 0852 

1026 
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0O6 PHYCICLOGICAL D/IOfLEh 

1c b
26235 ACHWANYA, 0.:'. 19 4. ff t o'0 ct: ,, :1l fil d oxi de ,nd al (Ihaand

delta zace: of Col letot-ih I1 lderiot 11i4r. i arn. ) Bvi. and Cav.(inu . & M, 

on bean (tuacolo: 
 v L I.. ). Ih. . The: in. itci'r;butwL Vi Icni a 

l ,Polytechi;i I ita< and "t ate U, 'i'z'cIty. I , Ffirl , tum. Engl., 227 
ef.-.,i: luc. 

|'macol La; vi l C-,:I Ccl t I'.'Ir C' - "1 ; Ai' ol l'tI iion; Coi letoLri u rlirderrutiat r;jr ia t it.r .; CIl orujyl1 ;i iomai:;c ,'odu tioz; Keciya; USA. 

A no. of , I ut- Lh 

and 202, :irFjy :al! Irl r t,I, ii 


L'tr; ,v. wir i-n oI' tio i' v:;; ore to the tai' pollutants 03 
wel 1 dcc for' the-r' reaction to the 

,I Pli It d, It- I Iof C( itt4 z, lindt:.ul.hlanulr
. Vaiation in rerponie
to both the icllutant ahd rotr h. W,,: roted am.oni Lilt-r, Av.nthi'acnorie 
caouiied a I:td l'cI , f :o" v. of the, or' dei of 50 [ercnont. A
netativ, -(r -I -C.TV, I,:z tkn.0.0001) wi' found between thei: .Oi ' viir I ty ril U., t(t l! I ltfra.,::.Greater thani additive effect-' 
Lor C3 0. 1% t 1 r 'j, ' i lyII corntcit and llona:; were
found to . i' rabl,, 1I' , i,- t:-oc ,ent cffect<. The 
Iolltcltcnl ; Iti', l , de'.'elorleit. Cia tir' 11letant 
,Ir.itity w": ,ii :C oc, -. r 1tt ." - 'b, .. (,I' tr , -Lr.thralt, tic dire at,. The r-e.uIltsI I l td tt. ,it h v .W,. t r , i ( hl I i' I' I t .I " l dl-tll i ,nd the

ai II (,lct.a t.., I;: 'l.tt (,r. .vlcrt rv r.
: f( v iI iI., a .r, t: rr'c!r:'A' it, to C,
ii dIll' U '',::'2:Atit, ; h 1 ,.1ItI AT blI-, llI llj <t' d. (D i r tioAt:',tr'ac, lt, '!, ricl<
 

26210 A lIR , 
1 

' 3 . '' iI o, I or,'o ti 'di cii' Ir. er at ur, in 
phac'.cic, vutal :L't I ii . C.Ia' :, Univer's'ity of
 
Gu .-I h . I I " 
 ,1 1 flf . , i A:.. 

Pha: (oil v;L,! r,; Clo;, 'I'' 'II I t L -I II l tii ; Foc';i ge;
Carda. 

In 1t A ,-:w h d I,
th . : : v tI: ' ! 1 . c'uvt t,-, l,-f [t:l. wai;
accul'tU :lyi ,rr." e u!a , :' '-, ly--'. lopi' ' Ii rl:.'cc [itaji - ic. -d',!t . ete.. 

ar( ;. t.
rtt i lit . I. i tirc" I thtr J (:(i, 1. or' do:cie j:
ir.ocfl'fin:4rt t I p.' i(t fo ic llfr.jUy will -c . T i or.'vt of vi:;iual
foliir I '.j'y c. rv I. ol ' f' 7ydmir ty , I j Tt71. i of' .. oft i Xxlo:lu'(

leriod r'tct i ( fr1r ' ' , 1'y to c (( Ir
i c W; Ivt I ri li Vt.tc Ileafdiffw:ic'v. ' r, . 'I'li 1Ir'I:
1, t -: tah t!V. , (, I , thr-I' W;c- airc 
aLcoU . 0 f tLI'tI ' ClrX ity him! L I . 1W Wt. 1! ,lid .Col,-, rcU.eLljl'i-d.
ALbove t t tri :l,ld 'V o to C' ; i 4ii mrcll' t1% tC -I I11;t iiV cvv. 

ci1 I cIt 't 

2C903 Fiu T. ,.. ; A I.t.'L., i c . LIc f i .Jur'y to' bean dilt:; gi rlown 
il cartrn ,liox " -iwr 1a-! tc.,ci tii'.. C ir: ;Ii of,Joilcl tiezrzym

3(M1) bil. Fr,'. 

ilant ."ctrct I 


, ' "r, . Fr.., 2' tefc., Il ia;. (t'; t. of 
tcllv. of 1r' ";ti:;lCcl.calla, Vairlouv'r, F. C., Caniada V(T 2A21 

P(haneol U.uli zl fi:t;a injuril . rnt :;; lant 1 hy--ic,1oei cal drcoi'dei'c ; CO? 
Canadai. 

bul:h b a: I Iart. oIn itr i Lr ;I.:zht-eserirIc'hid wi th C02 (11100
Ilei'ol ltei'l ite,) :tcwed r;irvid zeduetioni,; ii )iotoyrthetic calacity cirid 
itoelret'ttId Cfl IOI'U:ci cf I z'lr-.izy leave:;. Leaf ir jury Wa obri llvId olly ini
C02-enz'i -,ed t int::, Ibt the degree of i njur'ywa:t r'egul cted by sconda ry
factor., light ant Iti. Corditions of reilativel y high libhti Iteiructy
(3,40-370 riclmlc,() I/ hotocynthetic photon flux denc<ity) or' cool tenmp.(20 dgretr:; Cl : ucI ;'orroted injuryv l eaf of C02-elawlehed ,1ant:.,. Leaf ;ta'ch 
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accumulation was higheat under conditions that caused injury. The erlanced 
chlorosin and corcesponding decline in photosynthetic activity, however', were 
not related to change; in stonatal diffu:;ive resictance or leaf water status. 
Contamrirant Fases, !luch as ethylene, were riot detectatle in the 
C02-enaichment chambers. (AS) 

1071 
26241 LEE, E.H.; JERSEY, J.A.; GIFFORD, C.; BENNETT, J. 1984. Differential 

ozone tolerance in soytb!an and snapbeans;: analy:iL of a.-corbic acid in 
03-susceptible and 03-res-istant cultivara Ly high-pr'fCornance liquid
chromatography. Envirorrental and Experir.crtal Fot-ny 24(0) :331-341. 
Engl., Cum. Engl., 38 Refs., lllu:r. (Utited iStatoe Pelt. of ALricultur'e, 
Agricultural Re:;earch Curvice, Plant Ltre:habora.itory, PM!tllle, PC' 
20705, USA)
 

Phaseolun vulgarbi; Snap beans; Cultivar's; Ozone; Leave.;; Storata; Plant
 
injuries; Resistance; USA.
 

The relatio nrh i, between folor, 03 tolerai.ce and leaf a:corbic acid cohcn. in 
03-suceptilble (03-S) :;oy bear cv. laik and 03-r':L i:;tant (03-R) t;oybean cv.
 
flnod and in Phaoeolus vul garil cv. lADL-2'90 (03-r) and Atro (03-R) wav
 
examined by us;ing hlgh-icrforrarc liquid ci;rorator'aphy. Isocr'atic 
separation of ascorbic acid for' leaf ti :;e:; was accomlin:hud in los: than 5 
mir ol a micr'obondai~ak C-C lhas elolumn lercentr ivere using 2 NIli412P04 (p)l

2.8) a:; the solvent. Tisuv:; wore extracted wit 6 percent octaphosphoric
 
acid contai ring 1 x 10 F-C mclar' ETA. Re:ri:;t ant cv. contained more ascorbie
 
acid in their trifollate leave:! that. did th corre;pordini :;u:rtetitle cv.
1Young trl foliate leaves were hi F,) y toloratnt to G-, aid lad irolortionally
higher' ajeor'hi c acid coreon. than nlwl:' exs-riaed l ive::. A thr'i:;hold conen. of 
aipir'ox. 1000 ci 'rograss ascortic acid/ 0 laP froi wt. wa:; ntqUir'd for Laod 
03 protection. C :ti'e:; wa:' (hown to i.du, the roductlon and accumulation
 
of acorbLic acid in 03-treated leave:;. 1o:;:ii;it' rrh;c.; n:" for- enhanced
 
tolerance to 03 aire AC)
s;tresis (i:c7u:ed. 

1 07 
26226 TEMPLE, P.J.; CAO, .E.; TAYLOP, C.C. 1985. Effect:; of 2.02 on
 

rtomatal conducitance arid rwth of Hla:-eolu; vul a .i. Environcental
 
Poll ut ian (See:, A) 37(3) :267-279. Ftig] . , Ccuc. Engi . , 110 Refs. , Il us. 
(Ztat,.wide Air' Poll ation Rre:ere. Cnter , Uriv. of California, Riverside, 
CA 92521, U:;.) 

'has0eo :; vil ri: ; C02; t~t2.to; Lear' aia; Growth; Plant inj Uric:; Plant
 
jlhyoiologi cal di:;ofi ! r,:; Air I oli utto.; (CA.
 

Expo:aurv of Into L :in:: to 0. 15, 0.2'5, arid 0.5) rl/liter 202 at an identical
 
daily it:- for :i we. I-'duied ]i-af area, shoot ;,rid root dry wt. and increased
 
:;toot:.roct cat fl l 
 iaf area. RPlant,, with cotyledon:; removed
 
imtediat.1y afti r rit r 
 itlt. wet,' :omallen than intact plant:s but responses 
to .502 w,re ;mila i ,hoth group:;. 1nc'reos:i n the M20 conen. reduced growth 
to a gr'eat. ,xtent thaiti nreaiineg Lh, duration of exieosure. Stoeatal 
conductalc'.: iccvdlately zxuo:urede; ,:id after a:; a lr'nctio, of increased 
202 conen. but ccrductince:; retured to control levels 1 day after 
ter'mination cf 'x o:ur'e. Peduction:; in stlnital conductance i) r'e:;ponte to 
02 wer'e Irvoott:ontal to reductin," in llant growth. The re:rults suppor't the 

concept that 202 it d:;aget ilow I 'telt at which foliat injury ,;ymptoms
develol (an .e ;:rea:a, .tomatal coiducetance, reduce plant growth, and alter 
partiti ircci of ['V inteo eaw., shot:;, and root:;. The contention that slower
lowlng il.int:; h w p"eater' greowth re: ponnes to 202 than the more raidly

d(velo;inl g plants wa: riot suppo,rted. (A.) 

1073 
26520 TINGEY, D.T. ; :10GLETT, W.E. 1985. Water' stress reduces ozone injury

via a sntomatal mechr.ainrn. Plant Physiology 77(4) :941-947. Engl., Sum. 
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Engl., 24 Refs., Illus. (United States Environmental Protection Agency, 
200 S.W. 35th Street, Corvallis, OR 97333, USA)
 

Phaseolus vulgaris; Water stress; Ozone; Stomata; 
Plant injuries; USA.
 

Pinto bean plants were established and transferred to membrane systoms which 
controlled the osmotic potential around the roots at -35 
or -80 kPa for 5 
days prior to 03 treatment (0 or 1 mlcrolitera/liter for 2 h). loth 
water-stressed and unstressed plant. were sprayed with various conch. of ABA 
to close the stomata or with fusicoccin to induce stomatal opening. The 
abaxial stomatal resistance of primary and trifoliate leaves was measured 
Just before 03 exposure. Plant response to 03 was determined by stress
 
ethylene production and chlorophyll loss. Both water stress and ABA induced 
stomatal closure aid reduced 03 injury. In water-stressed plant,,, fusicoccin 
induced stomatal opening and those plants were as sensitive to 03 as were the 
unstressed plants. The data sugges'. that water stress protects plants from 03 
injury mainly through its influence on stomatal aperture rather than through

biochemical or anatomical changes. (Review of Plant Pathology) See also 
0936 1127 

- 90 



FOO PEST CONTROL AND ENTOMOLOGY 

1074 
22561 AVPLOS Q., F. 1984. Control integrado de la.3plagas del frijol. 

(Integratea control of bean pests). In Curso Iltrisivo Postgrado do
 
Investigaci6n para la Producei6n de Frijol en el Pcr6, 2o., Chinch , Per6,
 
1984. Trabajos presentados. Lima, Injtituto Nacional do Invertigaci-n y
 
Promoci6n Agropecuaria. Programa Nacional de Leguminosas de Grano. Gula 
Didctica no.6. pp.36-92. Span.
 

Phaseolus vulgaris; Insect control; Integrated control; Biological control; 
Predators and parasiteJ; Peru. 

The characteristics of integrated pest control, control methodologies,
 
economic injury thresholds, and the phonology and population dynamics of 
arthropods are described. Beneficial sp~cies to the crop and their hosts in 
Peru are listed. (CIAT) 

1075 
26213 CARDONA, C.; ZUNIGA, T. 1985. Metodologla de investigaci6n en 

entomologla de frijol. (Research methodology in bean entomology). In 
L6pez, M.; Fernandez, F.; Schoonhoven, A. van, eds. Frrjol: investigaci6n 
y produccifn. Cali, Colombia, Centro Internacional de Agricultura 
Tropical. pp.241-246. Span., Illus. (CIAT, Apartado Abreo 6713, Call, 
Colombia) 

Phaseulus Vwlgsris; Entomology; Empoasca kraemeri; Aplon godmani; Germplasm;
 
Selection; Resistan(e; Cultivars; Colombia.
 

The general objectives of CIAT's bean entomolo, program are mentioned. The 
1st priority las been given to var. resistance as an ideal pest control 
method. A* CIAT's headquarters (Palmira, Colombia), studies are cuiducted on 
Empoasca kraemeri, mites, and storage insects; var. resistance to Apion 
godmani and Epinotia aporema is being studied at ot er institutions. The 
steps of genctic improvement of beans for resistance to E. kraemeri are 
described: selection of uources of resistance, hybridizatiun of selected 
materials, and selection of resistant progenies. (CIAT) 

1076
 
26214 HALLMAN, G. 1985. El control quimico de plgas de frijol. (Chemical
 

control of bean pests). In L6pez, M.; FernAndez, F.; Schoonhoven, A. van,
 
edn. Frjol: investigacign y producci6n. Cali, Colombia, Centro
 
Inte-nacional de Agricultuz. Tropical. pp.247-256. Span., 1 Ref., Illus.
 
(CIAT, Apartado Aireo 6713, Cali, Colombia)
 

Phaceolus vulgaris; Injurious insects; Ins,:ct control; Chemical control; 
Colombia. 

A description is given of the different manners in which insecticide toxicity
 
is expressed (lethal dose, continuous dose, lethal time, lethil conon., and
 
effective dose), insect resirntazice to chemicals, insecticide types,
 
application, and the role of chemical contro in integrated pest control.
 
Inse,,t pests of beans in Latin Amrcrica are listed. (CIAT) 

1077
 
26212 ZUPIGA, T. 1985. Conceptos bsicos de entomologla y manejo du 

plagas. Basic concepts of entomology and pest maiagement). In L6pez, M.; 
Fcrnndez, F. ; Schoonhoven, A. van, eds. Frijol : investigaci6n y 
produerifn. Cali, Cojombia, Centro Internarional ce Agricultura Tropical.

2 1

pp. 3 -239. Span., 5 Refr., Illus. (CIAT, Apartado Atreo 6713, Cali, 
Col owbia) 

Phaseo~us vulgaris; Entomology; Resistance; Empoasca kraemeri; Apion godmani; 
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Colombia. 

The natural factors affecting insect pest mortality are described as 
an
important aspect in the regulation of populations. Through graphs of
population density vs. 
time, the position of equilibrium of an insect
population, the economic threshold, and the level of economic damage areindicated. General aspects of var. resistance are discussed, namely:antixenosis, tolerance, and antibiosis, the latter regarding Apion godmani
and Empoasca kraemrri. (CIAT) See also 
0895 09:37 1104 1216 1217 
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F01 INJURIOUS INSECTS, ITES AND THEIR CONTROL 

1078 
22555 AVALOS Q., F. 1984. Descripci6,, y dafos de las principales plagas 

que atacan al frijol en el Per6. (Des iption and damage of the main pests 
attacking beans in Peu). In Curso Irtensivo Postgrado d' Investigaci6n
 
para la Pruuucei6n de Frijol en el Paru, 2o. , Chincha, P r0I, 19811. 
Trabajos presentados. Linm, Instituto Nacional de Investigaci6n y 
Promoci6n Agropecuaria. Programa Naclonal de Leguminosas de Grino. Gula 
DidSctica no.6. pp.37-41. Span. 

Fhaseolus vularis; Injurious insects; Peru. 

A lIst of the main insert pests affecting bean production in Peru is 
presented. At the precert time, control measures are being carried out it:
 
about 1I species that cause lo-zsezs of up to 20 percent in bean production.
 
Among the most important insects are Elasmopalpus lifnosellus, Spodoptera
 
sp., Prodenia oridarda, Emlioasca kraemerl, Beui'sia tutaerculata, Liriomyza
 
huidobrensis, Epinotia aporea, Lasnpeyresia legunirii:3, and mites. Brief
 
information ir: included on -:one control meo.urte of th -,( insects. (CIAT)
 

1079 
: '57 AVALOS Q., F. 1984. Gusanos barrenadores de brotes y vainas: 

desinfecci6n y control. (Shoot- and pod-boring insects: disinfection arm 
control). In Curso Intensivo Postgrado de Inivestigacibn para la 
Producci6n de Frijol en el Peri,, 2o., Chincha, Per, 1984. TrabaJos 
presentados. Lima, Instituto Nacional de Investigaci6n y Promoci6n 
Agropecuaria. Programa Naclonal de Leguninosas de Grano. Gula Didactica 
no.6. pp.51-54. Span. 

Phaseolu:s vulgjria; Epir:otia opposita; Insect biology; Insect control;
 
Chemical control; Peru.
 

A brief description is-, given of the geographical distribution, host plants, 
biology, plant damage, natural enemies, control (cultural, var., chemical,
 
and integrated) for the rod- and shoot-boring Insects of beans, specifically
 
Epinotia ajorema. (ClAT)
 

1080
 
26523 BECHINSKI, E.J.; STOLTZ, R.L. 1985. Presence-absence sequential 

decision plans for Ttranychus urticac (Acari:Tetranychidae) in 
garden-seed eans, Phaseolus vulgaris. Journal of Economic Entomology 
78(6) :11475-1480. Fngl., Sum. Engl., 16 Refs., Illus. (Dept. of Plant, 
Soil & Ents.aological Sciences, Univ. of Idaho, P!rtrict III Extension 
Office, 1330 Filer Avenue Easit, Twir. Falls, ID 83301, USA) 

Phaseolus vulgaris; Tetranychus toarius; Entcnology; USA. 

A sequential decision plan was developed for' assessdng economic importance of 
spider mites (Tetranychus urticae) in Phaseolus vularis. Precision and cost 
analyses showed that sample units should consist of single trifoliolate 
leaves picked from the bottcm third of the plant canopy. Provisional economic 
t:iresholds were established for 2 preharvw,.t intervals; in terms of proportion 
of leaves infeste. with 5 or more mites and 10 or more sites/leaf. Upper and 
lower critical limits of the sequential decision plan were defined. (AS 
(extract)) 

1081
 
26049 CHIICOMA P., F. 1982. Control quimico de Acanthoscelidos obtectus 

Say. (Chemical control of Aeantho:;celides obttctu: ). In Taller Nacional 
sobre Manejo de Plagas er Frijol, lo., Vista Florida, Chic.ayo, Per6, 
1982. Fstrategias a de.arrollai, concluviores y recomendaciones. Chiclayo, 
Centro de Investlgaci6n y Fr'croci6r Agrop~ecuaria. up. Span., ii Refa. 
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Phaseolus vulgaris; Acanthoo.celides 'btectus; Chemical control; Insect 
control; Stored grain pests; Peru.
 

The efficiency of 2 insecticid,. (pirimipnos-methyl and fenitrothion) and 
vegetal oil ir controlling the bean 'ruehid (Acanthoscelides obtectus) in 
Peru was evaluated. The 2 insecticir.es controlld bruchids for 34 days,
compared with only 48 h for the vefetal oil. (CIAT) 

108
 
21873 CRUZ 
 C. 1979. Inaectic das y tiempo de aplicaci6n para el control
 

del lorito verde, Empoasoa oip. en Puerto Rico. (Insecticides and time of

application for the control cf leafhoppers, Empoasea spp., in Puerto
 
Rico). In Annual Meeting o' -,heCaribbean Food Crops Society, 16th.,

Santo Domingo, RepOblica Domi icana, 1979. Proceedings. Santo Domingo.
 
pp. 83-97. .Span. , Jum. Span. , Fr. , Engl. , 3 Refs.
 

Phaseolus vulgaris; Empoasoa krae eri; 
Insect control; Chemical control;
 
Puerto Rico.
 

To determine the roat apf,'oriate tia.efor the control of the leafhopper,
Empoasca spp. , it. bean.s, vat Iou- tri als with carbofuran and oxamyl were 
conducted at the I-abela qgricultural expt. Suostation in Puerto Rico. Thetrials wert! 

6 
carried out on :mall plot: arranged in randomized coomlete blocks

with 14or 'eplications. The treatments in the different expt. have teen
ev.luated n different seasosn after planting, different periods, and 
different quantities. The nymphal leafhopper population, the visual index of 
damage symptoms, and dry grain yield were reco-ded. The results indicated
that the oritical application tire for chemical control was during the 1st 
4-5 wk after planting. This was noticeable wien systemic and granulated
insecticides were applied to the soil than wh(n foliar insecticides were
 
used. With follar insecticides it was found ti°,tthe greater the no. of

applieations the higher 
 the dry grain yield. With the greater no. of
applications of' oxamr,'l, production increased 3-fold. Nevertheless, a single

application of carbufuran 
 at the rate of 2.2 kg a.i./ha, during the Ist mo.
 
after plantirg 
was ,ufficient to triple dry grain production. 

1083
 
26278 DFoA LUCIA, T.M.C.; CHANDLER, L.; CASALI, V.W.D.; CALVAO, J.D.;
 

FREIRE, J.A.H.; COSTA, L.'. DA 19811. Aplicacao da tabela de vida dasculturas as pragas de Phaseolus vulgaris L. em quatro niveis de adubacao. 
2. Em Areas de baixa fertilidade. (Application of the crop iife table to
bean pests under four levels ef fertilization. 2. In low-fertility areas).
Rev stc. Ceres 31(178):444-463. Port., Sum. Port., Engl., 28 Refs., illus.
 
(Depto. de Fitoteerda de Univ. Federal 
de Vicosa, 36.570 Vicosa-mO,
 
Brasil)
 

Fhaseolua vulgari.; Fertilizers; Developrnental stages; Injurious insects;
 
Production; Agrotis ipsilon; Acanthoscelides obtectus; Etiella zinckenella;
 
Brazil.
 

Field expt. were conducted at the U. Federal de Vicosa (Brazil) 
to determine

'he relationship between levels of fartilization and bean production,

especially regarding production lose- caused by insect pests. Agrotis

ipsilon, Etiella zinokenella, and acanthoscelides obtectus were the most
 
important insects during the bean 
crop cycle. Components of production were
 
treated 
by the method of simple cluster analysFis to. determine fertilizer
 
level-bean production relationship. Losses caused by insects tended 
to 
decrease with increasing fertilization rates. Production increased with soil 
fertilitl. (CIAT)
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1034 
26541 ELTOUN, E.M.A.; BERRY, R.E. 1985. Influence of garden symphylan
 

(Symphyla: Scutigerellidae) root injury on physiological processes in snap 
beans. Environmental Entomology 14(4):408-)'12. Engl., Sum. Engl., 24 
Refs. (Dept. of Entomology, Oregon State Univ., Corvallis, OR 97331, USA) 

Phaseolus vulgarly; Scutigerella immaculata; Plant injuries; Photosynthesis;
 
Plant physiological disorders; USA.
 

Studies were conducted to determine the effects of garden symphylan
 
(Scutigerella immaculate) root injury on physiological processes of bush snap

beans. Root injury caused by 10 or 20 symphylans significantly affected
 
physiological processes in snap beans, but plants infested with 5 symphylans
 
were not significantly different from noninfested plants. Symphylan-indu~ed
 
root injury sigrificantly reduced leaf water potential and increased soluble 
leaf carbohydrates in plants infested with 10 20 symphylans.
or 

Photosynthesis, measured as assimilation of (14)C02, was 
also significantly
 
reduced in plants infested with 10 or 20 symphylans. Total dry wt. of shoots
 
and roots of plants infested with 10 or 20 symphylans was significantly
 
reduced 32 days after infestation. Fresh wt. of pods was significantly lower
 
in infested plants at harvest (38 days after infestation). (AS)
 

1085
 
25628 FISHER, E.H. 1946. Applying hormone to increase bean yield. Food
 

Packer 27(11):61-62,64. Engl., Illus.
 

Phaseolus vulgaris; Lygus oblineatus; Insect control; Plant growth
 
substances; Yields; USA.
 

The use of alpha-naphthalene acetic acid dusts to avoid bean bud, flower, and
 
pod abscission due to Lygus oblineatus attacks is reported. Bean yields were
 
increased 24 percent at hormone concn. of 40-80 ppm and increases were due to 
a higher grain production rather than to increases In grain size. 
Alpha-naphthalene acetic acid sprays at 57 kg pressure were detrimental on
 
bean plants at the srne conch. as dusts since flowers and small grains were
 
knocked off. (CIAT)
 

1086
 
26285 MENDEZ S., H.; ORTIZ L., J.C.; HALLMAN, G. 1984. Efecto del ataque
 

de Empoasca kraemeri Ross and Moore (Homoptera:Cicadellidae) sobre el
 
rendirJento en dos variedades de frijol (Phaseolus vulgaris L.) en cuatro
 
etapas de degarrollo. (Effect of Empoasca kraermeri
 
(Homoptera:Cicadellidae) attack on yield of two bean varieties in four
 
developmental stages). Acta Agronmiica 34(3):48-57. Span., Sum. Span.,
 
Engl., 7 Refs., Illus.
 

Phaseolus vulgaris; Cultivars; Developmental stages; Empoasca kraemeri;
 
Yields; Colombia.
 

To determine the effect on yield of Empoasca kraemeri attack during different
 
stages of bean growth, field trial was carried out using 2 bean var.:
 
Diacol-Calima (susceptible to E. kraceri) and EMP-81 (tolerant). Growth
 
stages were divided into 4 2-wk. periods: 14-28 days after planting
 
(vegetative growth), 28-42 days (flowering), 42-56 days (pod fill), and 56-70
 
days (maturity). Plantings were made at 2-wk. intervals so that all of the 
stages were present in a replicate at the same tire, Juring which they were
 
infested with adults and nymphs of E. kraemceri. At the end of the 2-wk. 
period the irfestation was terminated. Four replicates were planted, each on 
a different date. There were no significant difference- in yield between the 
tst 3 growth stages, although they yielded less compared with the uninfested 
check. The final growth stage (56-70 days) was not significantly different 
from the check in yield. It was not possible to acneve E. kraemeri
 
infestation levels in the last growth stage as high as those in the 1st 3,
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possibly due to nonpreference of E. kraemeri for maturing beans. (AS)
 

1087

26059 QUIROZ E., C. 1985. Descripci6n, dafio y control de las principales

plagas del frejol en coniiciones de campo. (Description, damage, and 
control c" the main bean insect pests under field conditions). In Curso
 
Internacional de Invectigaci6n sobre Producci6n de Frejol (Phaseolub
vulgaris), Santiago, Chile, 1985. Trabajos presentados. Santiago,

Institute de Investigaciones Agropecuarias. Estaci6n Experimental La 
'latina. 20p. Span. 

Phaseolus vulgaris; Insect biology; Plant injuries; Insect control;

Interated control; Delia platura; Elasmopalpus lignosellus; Agrotis;

Homol tera; Empoasca camara; Tetranychus; Liriomyza qua -ata; Epinotia
 
aporoma; Chile.
 

The c ierall control strategies of bean insect pests, including chemical,

cultiJal, biological, and genetic control methods, 
 are briefly discussed, ar
the main insect pests found in the crop in Chile are described. A description
is given of the biology, damage, and control of soil and :edling pests
(Delia platura, Elassoialpus lignosollus, and Agrotis spp.), leaf insects
 
(Rachiplusia op., a;;hido, Empoasca camara, Tetranychus spp., and Liri'<ayza
 
quadra'.a), and pod insects (Epinotia aporema). tCIAT)
 

1088

26503 OANTA CECILIA, L.V.C.; AJIiEU, A.rE F.B. 1984. Flutuacao populacional

da cigarrinha-vcrde em oultivares do feijoeiro em Minas Gerais. 
(Population fluctuation of the leafhopper on bean cultivars in Minas 
Gerais). Pesquisa Agrcpecuaria trasileira 19(8):921-923. Port., Sum. 
Port., Eng!., 5 Refo,. (Empresa de Assistencia Teonica e Extensao Rural do
Ertado de Minas Gerais Empresa dL Pesquisa Agropecuaria do Estado de Minas 
Gera!., Caixa Postal 176, 37.200 Lavras-MG, Brasil) 

Phaseolur vul gars; Cultivar; Empoasca kraemeri; Brazil. 

The population fluctuation of Empoasca kraemeri on 18 bean cv. was studied in
3 localities of southurn inas Gerais (Lavras, Machado, and Careacu), Brazil, 
during the rainy and dry seasons. Insect samplings of nymphal stages were 
made 20, 48, and 70 -ay,, after planting. The hiEghesi nymph population
occurred at 70 cayL after planting, except in Lavras (148 days). The highest

populatlon density 
was ubserved on cv. Palmital Precoce. Pest incidence was
 
higher during the. dry Veriod, occurring most in Careacu. (CIAT)
 

1089
 
26216 SCHCONHOVEN, A. VAN; CAJIDONA, C. 1985. 
 Plagas que atacan el follaje.

(Leaf-feeding insects). In Ltiez, It.; Fernandez, F.; Schoonhoven, A. van, 
ed. Fr'(jol: investagaca6r, y producei6n. Cali, Colombia, Centre 
Intvrna conal de A:Icultura Tropical. pp.263-274. Span., Illus. (CIAT,
Apartado A6:ro 6712, Call, ColozbLa) 

[haseoluz vulgaris; Liatrotica balteata; Cerotoma facialis; Empoasca
krameri; Epilachna varivesti:r; Trichoplusia ni; 1emisia tabaci; |lomoptera;
Polyphagtrsonemu latu; Agroryza; Tetrarychus telarius; Insect biology; 
Insect control ; Colobia. 

The biology, dan:agr cauaed, and control (cultural, chemical, and var. 
resistancv) o,' tne fcllowing insect pests attacking bean plant foliage are 
described: ihry c.ida, Emoasca kraemeri, Epilachna varivestis,
TrIchoplu'Ia ni, bemisia tabaci, aphids, Tetranychus spp. Polyphagotarsonemus
latus, Agromyca _pp., and Hemichalepus spp. (CIAT) 
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1090 
26215 SCHOOJHOVEN, A. VAN 1985. Plagas que atacan la plAntula. 

(Seedling-attacking pests). In L6pez, M..;FernAndez, F.; Schoonhoven, A. 
van, eds. Frijol: investigac!6n y producci6n. Cali, Colombia, Centro 
Internacional de Agricultura Tropical. pp.257-262. Span., Illus. (SIAT, 
Apartado A6reo 6713, Call, Colombia)
 

Phaseolus vulgaris; Delia platura; Slugs; Coleoptera; Flasmopalpus 
lignosellu-i; Vaginulus plebeius; Agrotiz; Spodoptera; Insect control;
 
Colombia.
 

The following insect pests attacking bean seedlings are briefly described and 
the damage they cause is mentioned: Delia platura, Gryllus spp., Phyllophaga
 
,pp., Elasmopaipus lignosellus, slugs, and cutworms. Some cultural and
 
lemical control reasuras are indicated. (CIAT)
 

1091
 
A. VA; C. Plagas atacan vainas. 

(Pod-attacking ests). In L6pez, M.; Fernlndez, F.; Schounhoven, A. van, 
eds. Frijol: investigaci6n y producci6n. Cali, Colombia, Centro 

26217 SCHOONHIOVEL, CARDONA, 1985. que las 

8

Internacional de Agricultura Tropical. pp.275-27 . Span., Illus. (CIAT, 
Apartado ACrec 671, Call, Colombia) 

Phaseolus vulgaris; Apion godmani; Insect control; Epinotia aporema; Maruca 
testulalis; Heliothis zea; Colombia. 

The biology of pod-attacking insect pesits of beans (Apion godmani, Epinotia 
aporema, aruca tistulalis, and Heliothis spp.) is briefly doscribed. 
Cultural and chemical control measures are indicated. Some biological control 
measures are indicated for the calse of Heliothis. (CIAT) 

1092
 
22558 SOTO, 0. 1984. El minador de la hoja, descripci6n y control. (The 

leaf miner, description and control). In Curse Intensivo Postgrado de 
Inve:tigaci6n para la Producci6n de Frijol en -IPer6, 2o., Chincha, Pertr, 
19841. Trafajos presentados. Lima, Instituto Nacional do Investigaci6n y 
Promocibn Agropecuaria. Programa Nacional de Leguminosas de Grano. Guia 
Didictica no.6. pp.55-5i. Spar., 9 Refs. 

Phaseolus vulgaris; Liricvyza; Insect )iology; Insect control; Peru. 

The morphology, biology, morito,,i;,g, and control measures of the insects 
belonging to the genus Liriocryza (leaf miners) are briefly described. (CIAT) 

1093 
26047 ZAV1IA. 11NILTRY OF AGRICULTURE AND WATER DEVELOPIMENT. 1985. Bean 

observation plots. In -- _ . Grain Legume Research. Annual Report 
1984/85. Chpiata, !M'ekera Regional Research Station. pp.18-20. Engl. 

Phaneolus vulgaris:; Insect biology; Cpriiomyia phaseoli; Ophiomyia 
spencerella; C;pniomyia centrosematas; Predators and parasites; Zambia. 

Dean observation plots were estatlished at 11 Zambian sites to obtain data on 
the biology of the species of bean fly. Three Ophiomyia species were 
identified, namely 0. phaseoli, 0. sipencerella, and 0. centrosematis, the 
former 2 being of major importance. 0. spencerella appears to prefer higher 
rainfall areas at medium to higher alt., while 0. centrosematis appears to 
prefer medium to low alt.; 0. haseoli was found at all sites. Marked 
seasonal differences occurred between 0. phaseoli and 0. spencerella; tie 
former is predminant in the early 1(art of the season (mid-Dec. to early 
Jan.), both occur in the mid-season, and the latter is predominant in the 
late part of the season. Opius nelanagromyzac appears to play an important 
role in regulating Ophiomyia spp. populations in the mid to late season. 
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(CIAT) 

1094
 
26045 ZAMBIA. NINIEI.'RY OF AGRICULTURE AND WATERDEVELOPIMEENT.1985. Bean
 

pest resistance nursery. In __ . Grain Legume Rcrearch. Annual
 
Report 1984/85. Chipata, Msekera Regional Research Station. pp. 14-16. 
Engl. 

Phaseolus vulEaris; Cultivars; Resistance; OphiomyiL phareoli; Oi1hiomyia

spencerella; Aphis craccivora; N!aruca tertulalir; Ootheca; Zambia.
 

Thirty-two bean cv. were valuated for r'rirtance/tolcrance t,o insect pests
in Zambia. A few cv. shcwed Ioderate tc revere damage by Alhis craccivora,
Naruca teLtulall;, and COtLl-.u Ten cv. were tolrant/resistant to 
OTiomyia phaseoLi. Cv. G0148-, GC,14489, and G05C 5 also ,how',d resistance to 
Oph.cmyia cncelell:t. (CIAT) 

1 C9 
26044 ; oIGI/'IYAGh1CLTUhi!, ATLI DEVELOPMENT. 1985. Bean01 AUL 

seed treatr:ent t rl.!_n. . Grain Legumu Picrearch. Annual Report
1984/85. Ch!~ ta, : ra RegLonal ltcrcUrch Station. pp.12-13. Engl. 

Phareoul vu'L_11- I; 0;1hicyhiL, Ohaceoli; Ircetct control; Chemical control 
deed trcatrnt; ar,ira.e 

An uxpt. WaL conuetea t I c ci.. egional1 Itation (Zambia) in 198;-85 to 
,tudy the oelc' 0 r COhicryia Vhareoli by insecticide treatments 
(p:'ir~;bo- l, c' ard endorulfan) of bean seed at 3 ranting dates 
(Dec. 6 and 29, Jan. 17). Lit]drin and endorulfan gave excellent control. 
Early p.antings benf'it ifom -eed dressings, but plantinigs after mid-Jan. 
wculd prot4a1y not Lenfit dUe to a natural rcgulat] of tie pest by
paasite"It i reuc mnIended that Qarly-iplanted bear especially in a 
naizc/ter intercroi,, should receive an inrecticid, ced dressing, 
,articu!arly endosuifar.. (CIAI) Lee alro 0940 09. ; 0980 0998 1012 10111 

1139 1;11 1212 1213 12114 1215 1218 1219 
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GOO GENETICS AND PLANT BREEDING 

1096
 
26039 ADAMS,M.W.; BARNES-HcCONNELL, P.W.; MILLER, J.; EDJE, T. 1982.
 

Genetic, agronomic, and socio-cultural analysis of diversity among bean
 
land races in Malawi. In Bean/Cowpea Collaborative Research Support
 
Program. U.S.A. 1982 Annual Report. East Lansing, Michigan State 
University. pp.70-73. Engl.
 

Phaseolus vulgaris; Germpla,,r; Seed characters; Agricultural projects;
 
Crossbreedin,; Malawi.
 

The objectives and achievement: of the project to analyze the genetic,
 
agronomic, and sociocultural diversity of bean land races in Malawi are
 
presented. A total of 113 collections were made and their overall
 
characteristics are described. Field plantings at Michigan State U. (USA) of
 
97 seed types fror Malawi support the hypothesis that some of the genetic
 
diversity corud be due to natu'al outerossing. Activities for 1983 are
 
briefly outlined. (CIAT)
 

1097
 
26971 ADAML, .hW.; TAYLOR, J.L. 1980. Adv. cod strain 'esting and
 

di:-cunsion of in .ichigan State University.
1r.ulto. .jricultural 
Fxperiment Station. Saginaw Valley bear-beet research farm and related 
bean-teet ruseach. Eant Lanmning. 1960 Research Report. pp.46-59. Engl. 

Phaseclus vulgaria; Genotype:; Cultivars; Yie'ldn; Plant architecture; Soil
 
compaction; Plant bretdirn ; UzA.
 

Re:ults of the advanced bean -'!rain tunting ar'. analyzed to (1) identify the 
lines having high yield Iotenti al, aecultable plant architecture, need 
quality and maturity, and (2) determine line ;urformance under z.oderately 
compacted soil conditionn. Of the 330 ,xptl. :elections in multiple-row 
replicated yield ten't: , 162 we re judked worthy of harvest. The mean yield of 
these 162 selectionn on nonco:actnei oil wa: t ter' 'han the mean yield of 
the standard navy var. u:ed a:; cheekn. The Great !ortierr., dt.al Red, and 
Pinto ,trains, althcugh vegetatively vigorou:. and asti'factorily adapted to
:UTcl,er neanon dayleneth:; and tenp., are exceedi ngl y Irane to beecore decumLbent 

in) the late l;od-fil ing ntage. At harvent they ar filat u;or the Cround; for 
this reanon, during wet period:;, the pod:: absori, moi:nture from the. soil and 
sufft:r told. (CiAT) 

26972 A'AMl '.,'. 9bO. Coc.eratiVe tent; wi ith l. new architype3. In 
,.ic:niganl :' tte lii : A:;ity. Aorieltural Ex;lerir.,nt Station. Saginaw Valley 
btAln-beL't r'nW)C far ' related ren-earch. Lan:cing.and ,:,an-lxct East 1980 
he-carch Fe; ort. p.(1-64. Ergl. 

Phaneolul: vl.1 0 -a': Cutl Gur: la:, :; ; Yieidn ; Plarti ng; Cpacing;; 
Fertili z:rc ,; N; ! rl i ' : oiI - rot:actnr.; U:;A. 

Result:' of fval0tlon: h with tie ra'ty L.iar. rchitypen s;eleeted by the 
var. develc;re, nt p('c i ', of 1i grirL. ftate U., ULA, are giver:. Fvaluations 
have beetc; , o yi: ,!. t , Ith: , 1 t.: rig den: ity, U fcrti 1 ization,Or, 
herbicide: cc:.; etion, and di -ct hirvent. CIAT) 
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2 H 127 J..*. ; FANI U,, C.V.; C 1-iE, FliEITAG, G.F. 1985. YieldIA4ih, LI.; 

stability of dry ". te i, ti carRn R llublic. Crop Sciencet,.Cty;,, Domnir 
25(6):92-9i. , rg I, 1I fef::. (Dept. of Agronomy & Soils, 
Or-nv. of Pue:to bice, , i Frio 070P )P.yagjo 

Phateolu; vU!L~lri: ; Gencty;,' Yi-uld:; Dc icar hepublic.; 
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The seed yield and stability of performance of dry bean genotypes grown in

the Dominican Republic were measured using data from the 1981-82 and 1982-83
growing seasons. Genotype-envirornent interactions were analyzed using
regression techniques. Heterogeneity among regression coefficients accounted
for a significant portion of the genotype-environment interaction. The 
determinate red-mottled genctypes that are grown widely in the Dominican

Republic produced seed yields equal to 
or less than the mean of the tests,

had an av. 
yield response to envirorments of varying levels of productivity,

and showed significant deviations from regression. On the other hand,

indeterminate genotypes, such as 
black-seeded La Vega and white-seeded
 
2W-33-2, produced greater than av. 
mean seed yields, had an av. or
greater-than-av. response to environments of varying levels of productivity,
and possessed min. deviations from regression during bott, growing seasons.
These results suggest that the development of indeterminate red-mottled 
genotypes might improve 
the yield level and stability of this bean class.
 
(AS)
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25894 CULLIMORE J.V.; GEBHARDT, C.; SAARELAINEN, R.; HIFLIN, B.J.; IDLER,


K.B.; BARKER, R.F. 1984. Glutamine synthetase of Phaseolus vulgaris L.:

organ-specific expression of 
a multigenc family. 
 Journal of Molecular
and Applied Genetics 2(6):589-599. Engl., Sum. Engl., 47 Refs., Illus.
 
(Dept. of Biological Sciences, Univ. of Warwick, Coventry, CV4 
7AL,
 
England)
 

Phaseolus vulgaris; DNA; Rhizobium 
phaseoli; RNA; Nodulation; Genes; United
 
Kingdom.
 

A recombinant plasmid (pcPvNGS-01) containing sequences related 
to glutamine

synthetase (GS) was 
identified from a eDNA library constructed from poly(A+)
RNA isolated from root nodules of Phaseolus vulgaris. The identification ofthis recombinant relieu on 
the observation., that: 
(a) the clone hybridized

strongly to purified GS mRNA; (b) in hybrid-select translation uxpt. ,

clone selected mANAthat produced a polypeptideld ur.Lical in 

the
 
ml. wt. topurified GS 3ubunits which was imunoprecipitated with anti-GS-antiserum; and

(c) the translated nucleotide sequence of the 
cloned eDNA was homologous to a
partial amino acid sequence of higher plant GS. The cloned eDNA hybridized topoly(A+) RNA of different mobilities from leaves, roots, and nodules of P.
vulgaris. In 
RNA "dot" blots washed at different stringencies, differences 
were ob.served both in the relative amounts of GS mRNA in different tissues
 
and in the strength of their hybridization to the eDNA probe. The cloned
probe hybridized to several fragrnentn 
 of restricted P. vulgaris DNAbut 

to DNA from Rhizobium phaseoli. It is s;uggested that GS is coded for by 

not
 
a


small multigene faLily :showlng organ-specific expression. (AS)
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26982 GHADERI, A.; ADAMS, 
H.W. 1980. Preliminary studies on the


Inheritance of structural components of plant architecture in dry bean
(Phaseolus vuilgaris L.). In Michigan State University. Agricultural
Experi.ment Station. Saginaw Valley bean-beet research farm and related
bean-beet rt-:search. East Lansing. 1980 Research Report. pp.96-99. Engl. 

Phaseolus vulgaris; Inheritance; Plant architecture; Cultivars; 
Crossbreeding; USA. 

An exWt. wa; carried out to obtain information on the Mode of inheritance ofmor;hological components of plant architecture and their, contribution to bean
seed yield. Tnre crossesrs. were made that involved the following genotypes:
(1) Seafarer, a standard navy bean with determinate bush and early growthhabit; (2) 0791515, a breeding line producing one single stee with no lateral
brances; and (3) #790780, a plant selection with desirable architectural
plant type (architype). Estimates of broad-sense heritabilities were high for 
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all characters in crosses Seafarer x #790780 and Seafarer x #791515.
 
Broad-sense heritabilities indicate that appreciable genetic variances
 
(additive and domirance) exist in the F2 populations derived from the
 
crosses. Based or. the infornation obtained fror the preliminary study, it
 
could be concluded that large amounts of variability for architectural
 
characters could be Iroduced by crossing architecturally divergent parents.
 
(CIAT)
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22506 HIDALGO, F. 1980. Cat~logo deneriptivo del ger'moplasma de frijol
 

cosjr. Phan--,olus vulgaris L. (Dcnrij tive catalog of bean gernplasm).
 
Cali C a, Cenio Internaeional Tropical. 1

422p.
cr.Li de Agricultura 

Engi., Span.
 

Phaseolus vul gariL; Iier'nlann; Soed color; Plant habit; Seed characters;
 
AdaItat ion; I"tanc; CultIvar:; Vironon:; Xanthoronas ;haneoli ; Uromyces
 

phaneol i ; Col l etotriehum li ndt!I'IL ianuo ; Em Ioa:1ca; Colombi a.
 

-ht :t 10,000 La eoiuic vulgari: acAenionn , uhich relresent unly half of 
th. 01!,ti-ti ' n :- t zvd it COAT, are reported. The evaluation procedure is 
dt- . 

(i. blo', 2 t it i' tii n reolated to frequcy and percentage of color, groups 
und gruLl, haliit a'thi. ti co1iction are included as well as evaluationnt 


data of -ac )'i ' o.';(icentifi(0ation, origin, necd characteristics,
 

.ul't;,oar, ' cnar 't'., , di '.;tation). A list of materials reported as
 
reri:tant to dia and i: t( i";al:;o given. (CIAT)
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2 H271 P. ; 3.J. 1985. Inter:;npecific hybridization in
IUCL, OCOLE, the 

conr:on boan: a ro'.'vi,w. Eo:'Ccience 20(3) :352-357. Engl., Sum. Engl., 87 

Itf:'., Ill.r. (["Aopt. Gf C.01 Science & Plant Ecology, Univ. of 
Cansc ahea('.:n, Cat:kateon, Can~ada 17T1 ObO) 

Phaned on vwl.! ia; }iy riT dl ning; Phal:eolun co ,ire',n; Phaneoluz acutifolius; 

Pl:c, olli-" lun:tu:; Cultivar':; Cytogeinctics; Genetics; Canada. 

Information cc te'rrin, tl;c cytoag cnotian, origin, arid phytogeographical
 

latirn:'hiI ci tiVJd Fl.-.lun and its wild relatives
, a'L tn,ecie. is given. 
Tie U:-. of 't , and wild species (P. coccineus, P.Or1 it'. 

<CIt ifcI i ., ri'at ,, i Irthu andF. u: I . pol yi , P. filiformis) in
 

ti,. iI t,.rer oIc cro lc;1: 1. ri i:)through are
e (c vul hybridization 

-"'.dll: . o 1(t-e1 to Lere tI,' ' ' fwet r :,ecie(-t and the approaches used 
ill .iciL.vnrtir iL e tzirrier!."aru (AI )1 e 


11014 
2 ,


2.C1 Li'rP. ; F 'RN;ANIT'Z,F. "COON1iHOVEN, A. VAN, eds. 1985. Frijol 
IrveLtigaci6n y rroucci~n. (Pti:n : ronc aii and production) . Cali, 

hi ', Centrc Internacion,l do Agriculturt, Tropical. I123p. Span., 376 

*1vul girin; Plant ar:atemy; Plant hyioocgy; Plant breeding; Diseases 
r lat~ogen.; Fert Fertilize-r; Exp.eriment[nJtl'iou:" inc Oct::; control; 


rlcirt tt; ColcniiIa.
 

'TI,'.t, ci fo r oe in .:aef. dii -:;.1i re of tie F,!:L Progr'aL . that have had 
gne"tor ccct..rc. 1 'ant., thi outt ii'.artici or ournen caorried at CIAT are 

'11". ilt eri;'%li, Lrlouc it.tcO6 t l it. I': cov 'ing; tcr .inn on plant 
;d, i gy crd rolrtiocgy, , -dinO diagnos;i:syiv Len]ftie. lr' lotiod-:, tatholcgy, 

t,( Lrhit.ii , di .. ol'.. td 1'c'tl<,l.i vti , of Ciid soils, cropfr I t'tn;gei'tt 
(a t'Cr,c.. ard liagilosit of ficld I'ol'I'.l' TndJvid1u'.i jopcrc aru recorded 

it, ti:" Ir11,11 l tiori urdor 1ki'. folaWi.1 -or,'cutivt r.c.: 0839, 0857, 0870, 
O0l", 11', i105, 1001, 1029, 1027, 1060, 1075, 1070, 1077, 1089, 1090, 1091, 

1151, 11 5, 115', 1001,, 1207, .
L

' 2d 1,18. (CIAII)1 C3, 
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110526093 MUP11IAY, V.G.; El:NAFT, W.C. 1984. Altered chroratin conformation of
the hiLler pl nt Cene fha:ecolin. Piochemistry 23(18) :4225-4232. Engl.
Sul,. Er:!., 41 1etl., illus. (Agriencties Advanced Research Division, 
ALrlIeCetic: Cororation, Wadison, WI 53716, USA) 

cL:. uzha! L v,- a i ; n : bean ; has--;o n; DNA; Geres; USA. 

1-icrocccal r ca, .JL~ I, and 21 nu leteoe Were used to probe alterations 
"I ti r , t r;ticf O ihajtolin eries-which encode the major seedia ;.r I.:' (", t . Flr : C' t .an cv. Teflderg een. Co , 'aris:ons were made 

twtwl ceot y1'-'' ti i:'( e't . ai e C> pres;icd and leaf tissue where 
[hr.d~. L: t rn t . .7, C.. rhae-ol i. gre are ;truferentially sensitive to

[!;'iCit :i ty..Avt1(1:!-jOoL: t. c ve.t- CLea 1 Lypernensitive sites could
'ct 	 [. "_ fe: in tlo. U.A c'c1i,,of e r ene in chromatin.
 

.t~i. 7 lt .j ,e .tiv' 'it co o i  'fentified in DNA 
o rt fl ; r'rthe o rys" 


; C'.u' o 

ett-, e , n.sperforrved on pure,

t. L0d rot Le deirn.;trated in ohromatin. (AS (extract)) 

1 iCE
2 C':1C1'.C, C.;.; CLAYiG, C. D. 1)8l . Guneic of flowe-' and pod color 

i. ,haunot V iit. Jot ct] ,ofHetreity 71(C):4140-444. Enrl., Sum.
FnL!., 16 'tf:, Tiliir. (Fedoral Univ. of Technology, P.'.B. 02448, 

FhaL ol L-'io ,::.; r ; r itane; Cro.::tr'edin ; USA. 

ou. (I u!lA C, Fr'i ;oc), h(avir,'. 5'a '"fting anthooyanin
:. ti t !ti,,.of irctI ar,-: p(c , i u ed inci viu Lari: The ,il! FrI1j icd('- : 1 C,,H;:-[. I..e Cite.! anrl fuly dctlinant ]it this


reL:p t , .i t.ot' r 1i ar 
 ] c - I t It d'tc I-. -c i h t- u'LL;Ie corolla. It' the
ib:cnc if tic- c,), 1-''t . -jor P fot leo i-pur je pods when 

toiou-'YLOU' 
1 

:: I t.0-; l , t'. i l I ''r-tir1 with i t: other allelen. The
al IeC-. -r(,h-) 
 .-	 I l i' ::h ) , 'o'r( r IC' 1it hVJ ar*dt 	 J ;t ', I( Ire 
co.I1:2:,;Wt I,1 i, 1).  10 .bt , ' - I '211,e u , 'CtoL l striped
witti pt; -. ic cor..tr':r. foi jod Qc..r ovevr 1,:-l, an allele 

ou.- rL eL IJo ";!,"I C7Y,'LU: T'tu ititruuar t-cn cf Ui , lon, p( u with the 
L e :r , ,V , r-[ F'(., 41 ' ('I. ; ff'L't l ' ; i ticr cfi ci coroll
 
and jod, i: ' il 2 . irfkaL(. ' ite:.L t,(.-( 4 10V; W,:..'t 
 ot. erved. (AS) 
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P6268 0 Tl . .. ;S, 'f ' 1'''. Effet c f L Ic.al t'Pt y Oviig

lcutir 'o' lot, i Ih oit l t - rct t,.i cr r i tic of cormon 
Ltar. Jour l,-' cf thie AL. c11 c oeeietyf r :"'cl tiQ itu,' . S cnce
 
11C(4):'!8i ., 
 P112 f ii'un-. (,'FCO Flant Cell 
! o l-.rii t , ' t.:i-i., ( ' C,t; P6'i'l 0440I6I, U1L 

ti.s-e'i." wllvti.1 ; NLyto!h, '0q t in.- -o' 'itl; . tc rie; Cultiv.rs; 
Frot',i1:r ; oti]ti ,: ; U A, 

The a, u rirc c , letctor ir cc''or hl. tlcwn kit'r to inherited a z
rmb. itt,'f jo- i d Ic t o LOcn, cocr !itior,inL 6 different lctin
 
tyjt nr.It it 4I Ut l
i nti t1. I I f,'L c Cc navy clt'ss bean)
for it 'rc'ht-flck of ot i,' .t i r t It hetnltn'; idlele- frot

I.]. 1l11O (z, . C t f'(': tl.,:,. (l;:: 1,an) f'oit 4 
 .nt ty of -ti I. ,Bac'l -os,


(ite: wilti . t. -n (L/L.) .r-d Wi t , - ;tn ('I/1) (Cr d- cv(:iojd u.ini 2
tctinl. , ooi ,t; .	 tA W' .t , 1140iJ 4 1 11, a Le: andboan)
Cart . at t '. ie ur:-' t arcnt. "1c:c.r . I . . - wet'Oi wn in 
the fl," (:tci, u t ty f')f c!.y. to flci,( 'v yield end
 

tt 1.4't ur c'tqitt, ci' bvC- il Zrhd . were
 .ht.I titit 'l. ,tcii There 
SLnlfi at.t diff', b.; ',tt,1 1( t il. c-fctylk;-o (_/L,'. :. 1/] ) l't- all traitstcc.yieId, :nctd wt., o , no..r!t olJn nor t(ct.:' ;rctt-r . PaLct'col lines

without itteti 4. thti . tljt.al by hibhul i(vtl of fita:teo1in and -lihtly more 
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lin with t; 	 ;total iroteil. tho,n ; leot in. Thc d: . tded t 1. c ecli r,
 
overoorjo'enuated Cci il.lt r oc lfot!. / b;cci-o: is T.
t cf I.i cI/c lt .
 
iv '!ica tion: of I,::;, f i dinr'Lc to ad thc l ti"itli ri ,,l' (.'t.. ct L Lr.
 
p.otei. &It di c ul:c:d. ")
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22528 5,: P.F. 193.. Geictie :,ft 7iI, ., iZd huLa C ui-.tiot. 2. 

t off,-of I., i r ti cn. Coj Se i. r,c 24(4) :711-7 15. Ei,1!., Cut-. }hLl 
21 Foft. ' L (Unit i ftat.en P-2et. of ALPIcCi cl tot, Icral 

e:o,-,red I,.-, -atioral ,ced Ctoi bt Lot., Fort Col ln-', CO Cbn, U61) 

t. n t:Oc0:Ir.: C Ithi 'eed I;at ion ; -I.l claitt uAl ; va r' Se!- r C 

YKE]!h; GCnetiu ; I
 

C e-c: t ,' lxed a!.d ir !e IojI hIi n. of cIop t ear o. li;e 1-i . fi! clI y 
a Led-6"L roW! II t fi: t C d CtI I.c ;o.ttie hI rLtI(tIiItt i tIn 
Ioi i.tier,- . Aft c-1.r clo.' of -red r'uL. "et iiti o, the ct 1:o tio of cnFLed 
TcI; t or,- c ou;ly ..! ifte in favc! cf -3 cv. (FIlae Vle ntinu, Tcndo1c ro , 
zl.d Ch cix) ; arttifici L 'ed' for ;h. LoL 32 deurue Cc! lut,I:, &l.y ajr 

9 J C Ic, F1', : u:'lf Ite' I t tot c' li in. t 1C IA CV. (YirLhcc!'c Wa',
 
Tur i c : -; I , d lit h fte ed Tc. Ide 'v, I zCd o tV! y C, L!eIt e
-lck in 

ii, ti , i 'te.t seed i. !/Ilatr,t Cc L o , by Te &, a:C: -.( ax; v. 
o I ) . 

duc j ('I ci:e 
o.n tifu 1 thI lewest yiel . CQl Iut: L-,t chI LC t i,. I t,L Qf
 

rutic...ateu C (,f i 1 ur;a Lt opilotu r. ti zt
. t.L,,etr cf c'1<,] I ircdictcd 

E-u:tiC old o i0Utd c - t I Ctt cL 5 7 

Li"L
clC C lC ,Luc I.C5; er ']C;.-, 'I 
Z;,, s.iz CL;LeeIc/cyclu. Cioainc!'n Arrow,of Cv. oy, ti! 7n ! 
La;,J rthI's trirLl u,: Oltet! Pod wcL'1 b tI i:.t tJd ±ftt ! 9, 1, and 15 
cyc e'(1, !: 1.j S itll tion of the s.,) inud cffuut:; of : :e.d ai.L (to 50 i-eroellt 
viability) and ! Lt nea!ctio rt: ulted in c ircdihic-o tl,t o!ly 2 cv. ([lock 
V\-.lcntinc- 0!c Chcrokee: ) icul surviveI 1c Cyce,. (AZS) 
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26C 	Ii SALAZAh L., . iqi. Ovaluaitr. 6c rutAeion:t' irduoidoc i-: 

radiLei6 a.un'. (Cc-CO) en dc, varidadez :o I'hareolu[; vulgari: L. 
(Evclut i0 ciOf !'utation: induced by Luar:. (Cc-6C) dlatIra ill two bwn 
Va!'ic-heo ) e' ' ' In-.er. Cuote:.cU , UnjverPiidad de C at. cl , 101-. 
0(7n.,a mn. C; n., 517 P-ft., 11lus. 

Fh-iccse-olo: vuLa ; Icod; Ctlltivr:-; Irradi-tion; Mutation; Protein ecoLtett;
 
Yicld ccc.:C171!t t Plc, , ihy i olo] disor-ders; Guatc.oIla.
 

Diffuicnt ,ictug Cf Cc-Cc( ar! rayL (0, 8, 15, and 30 krod) welt veialuated in 
roeedt c Ir VOal'. JuLt!,tr, an! Sar. !artn to (1) identify thoce ploducii 
o-rI. I.it):tl . iond zilroy. 2O percelt letih:o ty; (2) ele-ct !lat.to ial 

lFP:t(e!tilC Mi-ftI(liet. ±5 Cclilt ;C, leaf typo, 'ttA. thiCkrus, U-cri co'lor, 
and other I cgi,:C cc.) ±toeos ; 13) the di ffeiere: it) u.n, hibili ty'0!n (3 tudy 
to 'aciotion of tl, 07!! tle'ted, uc t hii :,'rio-lo I.' t-ffet:t u'XIlteted 
in tic t ieteria; (i) !ewov'.! ;ai-- Witi at t.Ottu' oetial 
fC. il .rov g [rj tei:. :L;A ity ;, - aitity. ;.ut( radi tion ccuce

i, afctcie c effect: ii tIl,,! '1 Cr um t Ci. thit ctvo c'ly 
- 1!",t hi ! !ur : ,d L- :1 - r 

d./tu I "Jot~ of 
C: t or, 1 l.tit: t, . tecr-; - i0 no. of 

:< :t 't I:t C t lo±'), uI~v. !Ie, ' lt('t riity. Docuc- 2C 

cli 0 ka. [!r uoced '-J i cr.t 1C h . it . 0 i e : up2cily i: SE1!-Ct!,.:'I, Va!'. 
1,'ar'ti. , ]C!,,- ICk', _4r:: 211dce3: ui er.t ' ,d ti , it plant. hei ht in 

*a.. htrcerLrc1 A te i for -cl, I, A oh 20 arcan. A:o 

;otrol, t 't' I n c Lit. ' l sole inI' E ,l 'f- ' ' ohtervec 

1CD-: < 1 ti- I1 f(,I ',' 1. f1 ' ', (t- d.I Jut I r.,n,ve ;,. Vol-. Jutiap.r, 
!Cl'. ll t ctlor,: ci : o!,! ,, t.A l cl- i.737 .i. ti 2, but it i,:. 

,(.r Ir,: t t ti.,c t !.cm.: h)- [:- t eI :I,.e }. :2 1re not t.,bt: l hut 
a tEv'L cr, - !_ tc OLerer;.l -tcv ! lllt t 7 ef:'uct . i. uoe!, cOOl 5ut:: wcre 
oit or.;d f,,t vl:il. fo!i t 1,!ti~4 t Ot. e7c uPt. c - vutant.cc. [rood-leaf 
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26505 SARRAFI, A.; ECOCEiPirE, R. 1ilaif. Arncaly:c JU a eettdriir 
pour I-,.;roorauuS ra~r'oicOL do- IIintcl; :-~ c.a itacchtz ie 

haricot (Pil'cOIL o. Vul Lavi: L .)I. nltc o f dall cl1a'ccr fcai 

aa~ronoiJio ch~aiaOtoSiP, huoI. viru,-i r;i'ao-(ta,a ,,, 1, A caZ,t: Cariidian1..1Lti h 
Journal of GunretiLo ald Cytcloey )J:2'- 3--7 . 'Iti,I -i!L I -, ."

d'Awlioiito d *ol14i Refo,. (Ldboiatoi'a _cii 'la it : GIC, t.icancic 
"utarLi ruI', ALi cr.ocr l qu e, 11,A!veo. I* 3 1C7 'Paulouo, FL'r.oC.) 

Fhlaaceaca US VUiEgI ! ; ALrrrcr. in! v-,; C! 1 . 1, - 6 - r, V oIt ; yacidc 

y iciILI C C I.etc! ; CUIt iva! Ga F! . 

-!11I,: '.' -i rfaectca an tr 
dicail ci r 0 a i rlyolvL LCft VA~.'.., ii. both 
nlcc tudy of afiorcr c ; r. 0!L tri vi j i rZ 

1 11Cara. that 
cat;Cec the 1 e 'calriI ablity forIc yit,,aia it.- cmoner~nt, 112U&aJiy' hc:' 

ocriVta .ao UICL X t, f Llth iecnevul 
ccrl)Crinj. oh liLy l r -0 )i1 I ro_ 0 r!t chai4:rt ~ of car.l vt.!.; 
:and the no. of 1(1,ec( alilit) _,"ciL Iir;L 1 ala ,i:! 1aa1flurou tanal thco 
of Ltfleiri cii Ibility. tSLI11a ly Biti va 71cifloc0 Cilail!0IIL tat Hiti
 

otardfiOlr 2~ reL_. - z*'va [0ve Ct'ar'~ (" , Cc!fbilil A ty
 

La o f ccorv.ca ntor,- for j1a rri l ef
 
(O .]i . il.J t i I . N T C! ! , 1c<10 i'fi~ llty 1,I - C t:~y LC;!. . 711it
 

: cw: Jtlj dllartitia'iv- L'
1 

Ic tlo a 0C.2_aai, , OirOLiOcAal ti(
 

inyL icA Of caLl .!t Ii o W, t .1 !l;11 ildfi' rcATI. by Y.YtU COt OIL L11i.ti 
ccii Lura Cofli t lont wl :t z1 1:i :acitac:. Ti! ul:C~t. ctifci nra vIuAle 
oni y fri the( .aclr t% . rjt ic ioan.; it, a41Ja0tl:. a :.:IL. i: -o avd. ( 

11 111 
205E7 7,1aJic".,>a.; A Ga V-.ai., O~ k- I , . I. It C. :Ci*tea, '. 1i9b)4. and 

tchcra~acinof .lta ravcily rrcoali:., jlci.0 
1 

:r, the raicor Cod 
1tooaheI.Ir. (if e u , vI] ~ ici L. Voa~Uc tSIatl a.relalI 0 

19811 C!?tl. E ~ at F £., 41 IrfAi. , T1 lacc. CAUlia-aurctiec Advar.ucd 
Reaecarach LLci otori , a 4 - t ::ooay ,rOa,ILiaac;::(, 2U' 53711- UC-a) 

LI,:-;Phateiut, vul Ltar ; Ff-cec-l 1, rn Ft; C crAIic ; Cal:~v 

"olct icrn hyi Jci-al catC ia ti e:. z.i ' c rtie citinocal loa,]erlo b t liy i- iiLtior. 
tafiadl'tri Ila t"hc, the I' 0cic. Lean CtLrac ivota"n ;cclItcIcre, a.1 encoded 

a i:, a'rarr i ! t zqrra.aaj I i.rcLcaou., rail tihorc faiaily ci(1 a) 7iatac. 

Pa,!~~~~ LiIc C (FeaI, na* ilL/Il) L11..0! tItatot.aa c~Jr -- id of 
rqiCi!lr ficaiff i I!L it r. owed i tw Lt r.,- fcai.Ily carn bcalccl cac:J UAl ~ 

dvaa!irtoca I rcc, a c. ah!l-Ctcrl tir' fvsa;..nt 1arc cl caro 

11.iar: tctoltivt: of 21 of LI.c acto iere WccVrai.lcLdfoi a 
lirifadz;K5a 101 jl.ay lo . (",f) 

1112 
26981 LAS:II!I. Ni.!'. ; <000,G.L. 1980. A COL;_:ainat'VCo I Ldy Of _eud coat 

color, Larit. cort(erJ ,tcoraj~f. rrc utr i Loic., qu.Itya CLnacl ala 

cookabi lity Jr. dIry edLlo telan:; I liac c'Ol er vi,1Lbl
1 

-. L. ) anad ittiiS (Lunra 
cul lrccris L.) : their'v intoirralationship.- taral inhetceneo. T icc ohiha 

Stt-Un' vev:. t y ictl turai Fxj~.viicanL Statl CI-. ~awVaiJlley 

Lcar.- teet r, CcWC)J fcari: andl rcc atad tcaIt.-tLaet ra, -- . II.; LarnniuiC. 1980 
H'eCoalsal Bel OILt. 11j.90-94. FnL1. ,16 Ref-. 

etri tive 
yr] we.; Cooki rah; G.1i01 y; ar; Seed chaiaiac ton: ; I ilul.It a!nco 
Phazcolii .! i fc;ctal cat ; Octal01 ad T :nlCi. coO.'-nt ; Nuiao 

y jC .' hC- i r cl int 010i'ttt. 

19862 IC IC, i . to c1L ''ti !cvcici.;t1 4 , I oa, for' flaint_ ;i:A :, to be, 
aed I i I hai'tano tuicy of crta cJ,(e .c i IlC.a ir,, tacyturc anc 
CookiI._ 1i,.lar1 1 )lfttaly 1jeoUlt L'Siaa twa,e-.r for 

Twen ty 1. ar ir1 c r; fltav .SAahi:L1aa Il cN -1 h Of 

, . hLl'a'r~at lier. 

tie r'cct(- of w.atoir cUrc[, Tha :- rc~ of h1 -ccCed Pr'rah flout 0 to 56, 

- ola 

http:tItatot.aa
http:ccorv.ca


percent with red- and brown-seeded strains. Tannin and lignin contents may bc
 
involved in the hard seed phenomenon. (CIAT) See also 0912 0931 0979
 
1020 1024
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1113
260140 ADA1S, H.W. ; REICOSKY, D.; GIAHAM, P.; ACOSTA, J. 1982. Improving

resistance to environmental stress (drought, nitrogen) in beans through
genetic selection for carbohydrate partioning and efficiency of' biological
nitrogen fixation. In Bean/Cowpea Collaborative Research Support 
Program. U.S.A. 1982 Annual Report. East Lansing, Michigan State
 
University. p.74. Engl.
 

Phaseolus vulLaris; Agricultural projects; Plant breeuing; Nitrogen fixation; 
Drought; Resiscance; USA. 

The current status and ftture plans of the project to improve resistance 

environmental strens in 

to 
beans, through genetic selection for carbohydrate


partitionirng and biological Ii fiYation 
 efficiency, are briefly described. Nlo 
data are available yet. (CIAT)
 

1114
 
22552 APOLITANO S., C. 1934. La investigaci6n actual sobre frijol en el
 

Programa N1acional de Leguminosas de Grano: importancia y avances de la
 
produccign en(.1 Per6. (Caireht 
 research ,nr) beans in the national grainlegume program: iniortance and advances in production in Peru). In Curse 
Intensive Po:tgrado de Investil,ac.6n para Ia Prxluccl6n de Frijol en el
Perti, 2o., Chincha, Per6, 1984. Trabajos presentados. Limo, Institute 
1Vaclcnal de inveitigaci6t y Protiioci6. Agrojecuaria. Programa Nacional 6e 
Leguminosas: de Gran. Cola Diddctica no.6. pp.4-14. Span. 

Phaseolu.- vulgari-,; Cultiv Prs; Dean cnmon mosaic virus;Production; 

Seloction; fiesi.stance; Yj eld: ; Peru.
 

Since 1982 tateactivitie:: of tin national grain legume program in Chincha,
 
Ecru, havt been directed tcw:,t'ds the development of nuw exptl. bean lines
 
with genetic: re:si:stance to F:CPV and wide productivity 
 and adaptation. A list 
of the new ewptl. linenz and their parents, the crs::os (arried out, and
 
adaptation trials, i:; presented asi well as; statistical data of production,

yield, and eor:;ur.pt torn for tibu years 1965-80. The factors that limit bean
 
production in Peru ate: tliifly analysed a::well a!3tic program's projects to
 
cver'come th Lt. IrLI ens. (CIAT)
 

1115
 
22553 Af'C.ITANC 
 r., C. 1914. Nuvas,]i ean y variedades de frijol para

Per, sractt ti.as y n.anejo agron6mico. (New bean lines and varieties 
for Peru, charao-teri:;tics and agronomic nanagoment). In Curso Intensive 
Po-;tgrado do Incv,:;tiiaei6n par ]a Producci6n do Frijol en el Peral, 2o.,
Chincha, PutOr, 1984. Trolt ajo:; t.roentados. Lima, Institute Nacional de 
investigacien, y l"omoi6n Agt c;Lecuaria. Programa Nacional do Leguminosas
d.a'Irane. Gu.a Did tcti ci no.6. pi.15-20. Span. , Ilis. 

Fha:seol u:i vlLarJ.-; Cultivais ; Cultivation :;ysitems; Seed color; Peru.
 

The national grain legt1c:eptogra 
 in Pet ta:; developed and selected new var. 
Vean lire: the gt trial: carried o.t in 3 natural rlegion:; of the country: 
Central Coast, Cicrra, and Nortler. Co ot. ll lines have bVen selected for 
their high: yiel(:, resistance tc EC!:V (VF-8, Pirata 2, tat 1061, Pat 1287, Bat 
12511, W 126), tolerance to ru:t (PF 2110-12, 210-69, 210-92, 210-128), to
 
anthracno.se (G 2828), n(,to Assochyta (Co.amrca 64-1). The selected expti.
lines are presented in tblt forn, givingL intormation on LtOwth habit,
adeptation l'ange, pt'odUCtirtoo yttm, arid ;eed size and color. (ClAT) 

1116 
25391 LANEROT, if. 1981. L'-valuation precoce det' croi:;enents chez les 

plante. auto&a::oU - exosllc du haricot-grain. (Preliminary evaluation of 
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crosses of autogarous plantr--bean;). Stlectionneur Francais no.29:36-51. 
Fr., 3 Ref--. , Illu:;. (Station de GntLtiquu Lt d'Am6lioration des Plantes, 
Inst. National de Fechucche Agronoiuique, 78000 Versailles, France) 

Fhascolus vulgaris; CroasbreedirL; Selection; Heterosis; Feterozygosis; 
France. 

CoL:ci faCt ; that infleetnUce te preliminary selection of improved lines are 
;,xciiied. Tie ucce.s of (:ieo:br eniding i a deterriincd depending on whether it 

jroducer. 0: ret iire, of value; '.he bionetric characteristics of crosses are 
d:icu:':Ld. To jefine the value of a cro's, the viecdian of the values of all 
fixed Ii i ,.o t icici and the. va rance Of thci (cvalues are considered. The 
not-or. voza Lrci1inL as:souvc of purc lines is:generalized to all 
( 	 tercozyclotc ]5 ts. Sour,mit ;ods of pr',]jirIary selection are briefly
 
.eoe Ti'L :rnit ii aco.;: :tlc- expcrimcnttation is F2,
a. 1 t 	 to the being 

,c sa ticc coruc-tio of 1e:idral Lcturosis and heterogeneity. In beans 
the pi ddrct of , :f v.otit of exptl. seeud in F2 was achieved. In 
EI- cyjt. to ]E t e. 1IJIi wit ire : tance to me:sale, whore 1:edigree 

ec.ol: . ...... r ' with U. rIClii nary yield trials (or equal surfaces) 
it wa' dr.cn trittvd tLIt i, 1.i;6it-tion of eo.; values was determined as of 

v-.. 1 n F4 , F', and FE (4 yr tri al had ordly yielded ad tha tthe tr L 	 Of 
ui; i:Ientary jtcei:o'cr Cr i0-: other had, the pr.di tior, of value of the 

far.il , e; i: L eer ci i i I.t .f FII . The eval uat ion of sources (crosses) 

J y mA ir~czj ' ,i r Fy3, IU tlteprecision necessary is rot high ( in 
t, are 5.-iitiorA the CU. f'Lutuoted between 15-20 percent). It in 
eornl i.ued ti, it iL ealr tO clas:;fy 1-ielininrvily crecates than classify 
thci diSC rei.Lnt(fo:.:J ' bein More advantageous crosslos.) with.r, cros:ses. a the 
of01 i'',+.u'er ao heterIo ; , C,;I'; aCy e. (C ILT) 

1117 
26C5" IbALCUFL. , C. 1935. Erf'(,ju(-dcl irorrara dc. r.ojcr'rA:ierto gengtioo do 

r'rjci or. INI.W. (The arprcach cf the bear: biedirig r ouL'a:, at INIA). In 
Cur:'-, :rnt do'uciocr;;lrVsLtigaeln :so.rL Frducci n de Frejo] (Phaseolus 

v1,il i I:), artizto, Chi , 1915. Trab jo: ;nercntodos. Santiago, 
iIrstite I.' Ii v AC'or.cum iar. F.:tc;ign Exierir.ental La 

i'o.]n1. 171 r ilw:. (Zvtz. ..ftr xi.orir.rL La flotirna, Inst. de 
l Cv- i-.;a-- fl' Agrc'Iecuai :, 5 di7, Sahtaiago, Cuil ie)~i] 


i-}ascl~us vulgar:,; I ant iieiiJ;iL SJWt't' :: [rc<es'ts; Ci;.t beans; 
Cu t ivrm:; rFi - ]zt 'det ii prt Ci](
 

'The a;.ir'oaeir of tt,, icrL i;,.irg t ,'I A)is at Irstituto Ic :svcirtagacioneos 
,acruoicL,eure (Cirle i: lse, ir iclidirg :: L ir -,oa obtainedres:ults by 
th ci roLira, '. 5',r. i t 'tt c ivo I ti, i-c, 5r: iu o i~ rpeorete aul ti ple 

Pli c.t jO'" :''', irto tie dliferert bean 
tYuli enliv a rn eiv. ir..r'- ' .t cirtr ti er, h riajo,' Lean5 

gro' rLiearj i for Ltioi irn K.eur.: r itt grair onsu.'LLtion,fcr Iod 

thrd' ,n fr , girA r ,tih c c.l] .r fro elotle;,r,;t, ci 	 for 

tli 1 irovw 'lOzL(h J'IU ; '.*1(-i a1r 'in %'71'.I r ,; ( J: t.ii. d 5ar i t used] 

: h rnuding vi'. ilji, v d var. I I . al:,',iccl; 6P: ( t[) J-< l' rL' arc 
Ii d ica ted.. c o l I ir n.. lr.( .c, S. 'c ri L L i;iir. ., d s u sed 

iri var. i .ro rcrt. (CTI." 

' LU;'ULI, %' } :;,I, C.L. 1985. tu, osconthu'. 
..A:i(. tiIJit y Of '1-ir :-L [, i,es t( b . c'cl..(,i S.sSi virus. In 

11 nias, PA..:.. ; <-1'- ci, , , dr. :or.P-cq or. .c-an Psc:ard. Iin Tanzania, 
, :"(,IcrcgL ,, Tarorir.', 1965. Proce dJif. Taiza ia, Col.cine t'riversity 

,,fAL;' -i.ulture. i..P7-92. Fngl,, rur. EnE')., 11 Refr. (epUt. of Crop 

.Ci'.ici, I i t Ou ri'JIn (, Univ. of ALrtCultul'e, F.C. Box 
,'(C, i c-c'oeis:::,ar) 

cf ;.'i(-iltrUc:-, 

pha;!eol t- vlgar,:: Cu ltivars; Fei stance ; Eean cnCmmon mosaic virus; Yields; 
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Tanzania.
 

The sus'ept' .il cy C It, . VZ.. ./liI.L, (T.O 1L7, ':.D 115, ThO 121, 1.0 216,'c 2214, ar.d Ti%' 195,-C ,c t t 5CY e,.r'e irve:ticatvti I a -Illit-IAct 
-rL, at, t!- "tOIl of !"',: "-' r 1. of Ajic u 
ltc it (oroLc o, Tanz;,nia). One,:ain j ot 1:. cwas Lomtt W2 3 ai:; I. t otl, v',:v; uc. d a: Control . Yieldl , tc Wl-tc1-, 11 0 y 2:L1 Oi' o. (p 0.01) for T!. 115, TOO 107, and TO 125,tAut ±i t f (,. i . i f. 216, IL dL:L 224.t Ti,i' "ielK 2(2: Ocr TIP 1211ts-roily " r ib', a t . 9 i.i.t l,vI . .k]L C: Fe Uown to anadvartta L u o .i ' tc (c.1) 

262112 L C. T.. . 1 
:, o: 

C1Cr :i- 0r.tu t u'.c , !c",:CC0, cuc irceun L.C 12Lot(!;tu, 't. ci.'itrtoi ec iiei , ). Tot,: ('cig.0. t'ii'iit c,l i ."c , -'L , r F 'tti l it c . 7.i. , f :2;cc.h ';-a r . , 29I LC , 

.1.]Ut'. 

hia:!toL: ,L c.II UU ; :Lrocdi * ,rL;:lo tin,; 7ir.L; o1:acitiL; Feutilizit-;
 
Intereoj I 
 lI; , . I ay:; -

The labi.> NtL ti w Hi' w int VntinL dates, ;laeinc Feteen Ilant:,feOtI 11 , r ' ,:., - r q: or: c..,,o :d : .-, cctec (icize )i ,]1ar,tL t :ytt-r , can have
Srnatural1 cI ::::! , - L Fiio, -I L: ' de.- i-n ct.,did ed o t t h .u tt- illIo,kXrt.- ftit ' Lt C0: o G . Fcti'aduado s c Ci, aZ:nc, !'ty:c. 7own P.

CoC iLLu: vat . , le x. 1 0 C (i , k Qtc1, I cII(1 -c arI c'lv io t ,1 ,tLd Z;c-636(whit( ::i(t-: Ld fIc wc r, Ur'c-(. t; Iecty2: ), ; 1., .. iy- r v ri 2 F we re

ut-:d. TLer,- ,, i 'l'tvui cc', i" :r -t: :.LaL,:
tte, u f I ' . .ur c-cI IIdir,Lor: th( ;.itrg 1t . ,1 tti-It a! 1. t. -

11" . .lcA'l] i:ioni

WiE W"tE r L. I y,e. : a i m rIii iI i h it 1


t
 . . , I 'L,' ]C I i r2 tcitr. ;I.h I t r tFh- . ' h, ci v : t tr ui . !:,-t, C)I C: '._ith i l u'i -c-'( ;- rt-.hg liutntt, j,1li.tci ;,i 
dc-cCl-a I Io nttCn1alyti F<ntu 14 cite,' ."eti lizer

al-l~ectiot . ic cihit.c' ci. e:ntu+a ncr'o: cit tht. 2 vtcrA.rg dates; i 
wt Ii:ttct I (I, ; 1-ic lt .tw 1,F1ccr~t nozgr rLi t I dc MIatt'eo tlt it hrc s1. i t Cr 

i t Cj '(t
t hle the"l .e (I: ir icc : '' t h ,. ' ' jt1 t , 0L tit na It1 1-' c t ,1 ,(' - I , 11I t . ~i.--ic-;1tLL Lt ] yorc- -si L withint in d tfl~LjeC I Lr(1t 1,, .rnI " , i :tjL n1i E.t.', .LcCt Co ezil .ita;0r e c 
Wi'tt ,I . oc (r+lil- lT.i Dft,L,: i , , a1 I o.[t~ t- [i ' . i :(, na[tura{'l

ClC.:TILW : f' It( j , thI " . (')/l; j.e.r(nc(.v'Ot 1 1 ,Ltil{nt :'t !r, I y"
 
Lr.iitS tc. ;.n 1;t h
I L .g L !,aI,hLitt I'o-or, uL -,L Lu L1 c ntiL date. 
(CTAT)
 

11 "u 

25392 'c7U1, C, 11 (. , , t i : i,tu(,lq i: i t:s ehez l o 
Ic- I. i L , tI i .- Ii3tiqu: et d L' .tich n w, w F2; n' , 10 t. 

Fr t Icccti ii, tiecaucuLtn ; e . ( tter d 

AUr iute, 7P C i ! 

Fha o l)i', ,- L ,!': ; C",:': 1t, di Lc,; Y ialyc ; Fiet'v. 

,iti tlt h~t I ci I; i -Lci I c i¢Liii ttt .. cac t ,'f Jctiuinoit-rg to hat

iyteht th Vit i 
 t ci 'ilut u jilt' itht of it gi. if -(O :ct.tc (V
it iL.c thLi tI', at i-,, oi'Ii iit i :,., (7 irFna) isc) arintd. I ii il,;
hot,'czygctc .'c- ak'iid

i ol u; -t ott, w ,t'v- avct . : e ic ' i Jc. e.i? 0 u i~o, :ll].) .tgl.i 
(i 

tu :":tqic:r. ; tht: te 
ic' o:':ctt 1 J d W li'v ca oc tr i l t; t . ",, liv,t- ( 1 1 t -ii,t,' hIl I( 1''',1, ' f t h e c-01}, t L ; : t :It,:c C . L.h o t h e p:,t -Uji , ! V, ite r
 

t r !,) (fLv(i i t c i) a , kitat,. ot ' t,aIt Li.r, lu:, oi?, tie
.rt -c-', -Ftj 
 aill t i '-e ir-t tr tc ir .t: -crcouc,; t_,'eu ri,
' ialce. Tl i t L,' t '. ir ti(, : 0it ,.- t(!i t1" irtttla.i-; 0 livel of
 
. t'Ht n I i 1t": L t!.,. i:i ' c I It% - Lt - t ' o'cf:o nitoi to-oth . ' 11 - , ;,I Fcw :vI i it o t, "(,r t !i:,i . i,% i r t of lcrt s,thc int.r- r '-': h t+, 'L : i t cth i i."c:, tr ; i ei(al,' 'cI tic r'fs.n the 

Lia:o W, E t ;). i n i I itt t c ca] ;'l, Tc Jal, irode]i q p ed to the F2 
+ ,,Et 'l t(;,-(' ,l LI ,I' .F. Lt( ,Lcr'3dJ 'o !,IL t it.1 I tr 
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(residual heterosis of otily 50 or 275 I.uetetit) . The ei Ai~.tion of thc Vailoos 

of lines ii? be:;-t carried out to the level of F2 arid F?. Pvrtctie-L 
recornnendationo; are given. (CIAT) 

1121 
26263 FREYTAG, G. F. ; KELLY, J~. D. ADAEC1, E. ;LOPEZ F. , J . ; PFAVE), Jd. 

FCHA"VEZ- L., .P.19C85. 5ociit a tio 1 of tao0 avy teuan. Ler 11lt li 1-% 

L226-10 an!1L227- 1. CroI Sci,nrie H( 4) :7 14 . ErL1I r,5f- (United 
Stzuteit EoI'. of A~ aul1iuv,, ~L cu I.: .. ath~v I i(c tEaYzLCOz, 

Puerto rlite) 

Phaitci uts vu L avi ; Geril! auI..; CU] t1 ir ',; .:.iots1Ur1i 1.!J;'':V.Ir ; eitr 

Bear! ctrjon .,.o. ac v/u Ut'ry h.IG I;iiJ Ft:a ; EI, izootoniie 

Lol&ni ; XFac 0;ho'u'u heeo i; "uec .ulittUt2:; Fuelto E4 o. 

or. 
t 

ot C 

ve:;ictaricc t0 'U CIa 1 .. . CT _ I:ZIVy LLLtr. hI Ct' qL I rotcl , L," CI- 10 aira 

L227.-1 , dvvel oh C and t cce cocioratively ty .',Lr:cu I ui, .I ,u.:ea rroh 
t 

The:. r'orjholoz zi 1I_tiicr. , 1-. ctU i I ,, Ot L r., tho e reot io 

.- i- -. 1 . De; t. Of I~i ult cFi t'ti t -t, U. . and U. of Puerto 71cco, 

arcs dt:Crni!ed. (CIA.) 

20974 CEAUK' A'V. ADA!KIS, 1, 8 G Oup.et 2 or"TLR, ; IC Ft hr ,L igv 

for :tntht'r:: I Viciier. rC'tt UivCvzty. Ajl i~ultuiul 

EXievii.xiit t .ci C~i nzi Valley tezin-icctt v _carch ftr itaid rc1 at,0O 
'at.LinF. 1950 Iloeiieav ficport. pp.61-^oS. FnFlt 

i'hacc~ut/0 L 1 , itt i jirn Cecil color, Fe' i.tzinre; 

IThe 'i ffrrnCI. (iud u it aiti, riavy, Hlc;:, _.a itmy cctto 

cei: o '0! 1t tL, If.. IjiLA., (.K't , ilr:,oLA of 

th. the_- v. .v, it (a tol ltt, La ,. uJ. a .pih 

tc 'Iiv aIjAi r lt Ut- ii tci1ce uf cLurcrt r io 

otii , tih. Lrti :curec of It c!: I,,: t:'iI'f t: is.A. (ClA"Y) 

ECc 1It:zvarchktoter~~U1 .ho;I ct;, t 

.t., Joccc.;V,.re. pj.0 I10 FtnC1aJ ,u.iC nIsst C lu: 

,hity 1" aI Iu i t t ,I i l - li l irt iii ~ n; filo d 

I :( Ly iurL . , U., : .lz rci c~oif Tanztri i.l for 
I t o; ro 7 ' o: I ofit k;t c Iurir._ : Ia v Iha., foli colzi. 

iIL( atVI !. ,; Ic it ; Liuditc i c :orj r i l 

ocoIi -,-1.(! it: '] Of,: LI," Lii OV / iE ' d c: r.O tIrI 

ilCI(i.l Cf Ii ,I. X ' Xat io tJ., _;AT3 1i P _'E". mi: F1/GP 
FI-7 ; 2~ i ;:U ltC 1 IL i. tt., otticia :Iicw.t irtc'i(od!iitc it-volt of 

ti~ C liog 
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112426289 GRAFT ON, K.F.; 
WEi ER, G.C.; LITTLEFIELD, L.J.; STAVELY, J.R. 
 1985.
Irheritance of res.istance to two races of I(af rust in dry edible bean.Crop Science 25(3j:537-539. Enl., Swu. Enrl., 15 Refo. (North Dakota
State Univ., Fargo, NP 5810, USA) 

Phaseolus VulU-ari: ; Urov.yc,!:; haoeoli; Racee-; Inheritance; Cultivars; 
Resistance; USA.
 

Phaaeoluo vuluaria cv. T'39 rd AuroraL (r i tant--hyperendtlve--to Uror.)yee
appendiculatus race- r2 tt ;eiptit,]t to rice 44) and Oth,

(reoiotait--cy;iroon:i tivr--to 
race 114but :;uscu;tible to tace 52) w,:rcrossed with one another and with U11114, which i- susceutil'lt to toth rauce:.Analytic: of FI-F2 -1qecru ation dcata revealed tha't(1) reotatc- to race lil4 i.;controlled ty 2 orinarct c-o; ci-:.cntavy
£unen, d:,iLnat(d U-(a) and Ur(c), (2)rea,-istarxc- to race 52 ic,controllcd hy Z si'Lle jo i ant gee,de ihnated
Ur(b), and 
(3) the eert: ,how i ndeerdent :;'oritcr hout elistasir. 
(Plant Ereeding Ab.-:act a) 
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26267 SA!- , K.F.; CPNEITFF, .A.; DUlilF,r.. ; WEISEF, G.C. 1985.Reritrt ion of Noda: pinto 
ti. C- i.t 25(3):571. EnLI.
Pacot., :: ,t) UL ., Farg~o, (MorthNi-i[,I[5 U i) 
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Phaseolus vulgaris; Cultivars; Crossbreeding; Ozone; Genes; Resistance;
 
Inheritance; Stomata; USA.
 

To carry out studies on the genetic and physiological mechanisms of beans 
involved in the reaction to 03, the var. French Horticultural and NEP-2 
(tolerant) and Pink Half Runner and #0669 (sensitive) were selected. Crosses 
were made among these var., and F1, F2, and F3 generations tested for 03 
sensitivity in lab. and field tests. Most of the genetic results are 
consistent with the assumption that 2 major interacting dominant genes 
condition the tolerance response. Measurements of stomatal conductivity prior 
to and after 4 h of 03 fumigation indicated that the 2 tolerant var. showed 
significantly higher gas exchange rates at both upper and lower leaf 
surfaces. Ethylene production was greater in the 03-injured leaves of the
 
sensitive var. (CIAT)
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26542 HOOVER, E.E.; BRENIER, M.L.; ASCHER, P.D. 1985. Comparison of 

development of two bean crosses. HortScience 20(5):884-886. Engl., Sum. 
Engl. , 7 Refs. , Illus. (Dept. of Horticultural Science & Landscape 
Architecture, Univ. of Minnesota, St. Paul, MS 55108, USA) 

Phaseolus vulgris; Phaseolus coccineus; Hybridizing; Embryo; Pods; USA. 

A nondestructive mnasurLment technique for predicting the developmental stage 
of young embryos was devised arid used to study develo|mental patterns of 2 
Phaseolus crosises. While selfed P. cococireus produced normal seeds, P. 
coccineuc x P. vulgleri: aborted embryos when the seeds reached 10 mm in 
length. Seed grcwth of the interspecific cross was reduced with respect to 
days after i olliration. Other characteristics of the interspecific cross 
included reduced pod length, increased pod lergth:seeds/pod ratio, reduced 
embryo fresh wt .,and: inrea;A:ed vol. of liquid endosperm. Pod thickness did 
not differ between ::lIfed I. cocuireus and the cross, and can therefore be 
used to ;redict the. dwvelopmental :stage of young embryos. (AS) 
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26986 HOSFIELD, G.L.; UELLKSAX, P.A.; ADAMS, M.W.; GHADERI, A.; TAYLOR, J.L. 

1980. U.S. .A., dry bear. food value, processing quality and yield 
potential improvement program. In Michigan State University. 
Agr'iultural Ex;eriment Station. -aginaw Valley bean-eet research farm 
and rel at,: Lean-Lee' research. Ea:st Lansing. 1980 Research Report. 
pp. 107-113. Engl. 

Phaseol u: vul garl.: ; Flint Lreedl ng; Nutritive valuea; Processing; Yields; 
Canned teans; Tarnni i. content; Cooki, ; Planting; Timi ng; Soil compaction; 
USA. 

The ob t oilsreth, bean io;rovement ;rogr.rn of the U.S. epartment of 
Agri-,ult re ar, gv,n. These on:iit in (1) developing new breeding lines and 
cv. that uomlr'l 4..rovwd yiLed potertial: with favored food quality factors, 
pest resistar,, tolerance to (ecirorLrental s3tresses, and adaptation to 
mechanlzed -u t erv; 1 d(2 l o;nr.g naw and inj roved cultural and management 
practi(fs,. Fqlmrmry result: are included. (CIAT) 
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26594 JOSlI.; MEHhA, K.L. 19814. Fath analysis of productivity in 

French Leer- ro'rssiwv Iorti,:Ul tur. 16(1-2) :78-84. Engl., Sum. Engl.. 
7 rlefv. (National toreau of Plant Sen.-tic Re:iource:; Regional Station, 
ihagl!, Shimla 17 0'1, India) 

Phaeoluu vul ri:; Snap Leans; tatisti(cal analysis; Cultivars; Selection; 
Yields; Yield eomponents ; Seed characters; India. 
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Fifty French bean var. were studied for correlation and path analysis forsome productivity components. No. of pods, 100-seed wt., and days to maturityare tie highest direct components for which selection can be effective.Except for 100-seed wt., these characters also have hlth and significant
correlation with seed yield. Since late maturity beyond certain limits is 
not

desirable, greater emphasis should be placed on no. of pods/plant in
 
selection for yield. (AS)
 

113126970 KELLY, J.; GHLPERI, A. 1980. breeding of four Western bean classesfor XichiFan. In Michlgn State University. Agricultural Experiment
Station. Saginaw Valley bean-beet research farm relatedand bean-beet 
reear'ch. E,t Lan:ine'. 180 Research Report. pp.43-44. Engl. 

Pha.2uolus vu]&ger: ; Cultivar:; Crossbreeding; Selection; USA. 

Tie breedirg work carried out bean ofwith var. the Great Northern, pinto,

pink, and Red Vexican types- in to
order adapt thee to the ',onditions ofMlidilgan, USA, are briefly analyzed. Crosse!; involving var. Valley, NEP-2,Tuscola, and arquitectur'ally desirable breeding line: such as 61618, 62424,
and 61379 lave teni a,1. (-IAT) 

26968 :ELLY, J.; GHADERI, A. 1980. 
1132 

Early generation breeding populations.
In Michifan '7tate UTrJve,;ity. Ag'ricultural Experiment Station. Saginaw
Valley bean-beet re earch farm and related bean-beet research. East 
Lan:sin. 1980 Research Reort. pp.40-41. Fngl. 

Phaneolun vularis, Pl3ant brueding; Gerfrila:im; USA. 

The method; ai:;ed and the! lean 1:rateriala identified in the breeding program ofMichigan State U. (USA) are briefly d,,:cribed. There are 3 ;ources of thesebreedingipfalationV, which r',e;r'es3nt 3 different. gene leols: (1) the

MXichi 'an St:!te U. Ioluld tion: , (-" Carni,bell Soup liines, and 
 (3) Mayaguez
tnstitute fCO CalTroj i ATiculture (Fkuerto Ri8o) iopulatiens. (CIAT) 
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26969 K:bl'LY, J. Winter19 80. nur'ery program. In ,iclhigan State~verity . A~ricullural Ex)er'iment Station. .'aginaw Valley bean-beet 

researuc. farm and reiatd .'an-b*et ru:;-areb. East Lansing. 1980 Resear'ch 
Reort. ;; .1Z1'. Frgl. 

Pha:;eol u:; vull at i:; ilint breedi g; G,,rm I a:n; ; Selection; USA. 

The ;advanta .s (f u! irq; Puerto Rico to evaluate the winter- bean nursery inthe treedi r; ;IrC. c"' 1-i(ir Stat, U., USA, are briefly enumerated. Allline; will I.; rate.d for 'c tion to, the prevalent diseases during the season
and the raicrty will 1e fue'thC, selected for 1,lant ,rchitecture prior to
 
harvest. (CSAT)
 

26951 LYIMC, F..F; TEhl, J.m.; !';H APAIHi, T. I 1985. Summary report of the

,-ffet 
 MXtuf',:tf ON di:CLdaU evrty and yield-- 1983-1985.

I. Mia,r,, . P. 1 , ed Wor;,i;oj, on b.an Re'earch in Tanzania,1th.. 8cm ,goo, Tm ... , 198,. frttc...... . Tanzan.l , Sokoine University
of Agricu:trt.. ;;.Jul-11. E 4 i .,S;.r. Ergl., 12 Ref's., Illus . (Dept.
of Cro' Cy f AT uCCrICCCC "C Univ. of AVrieultre, 
P.O. Lox 3005, t'orC'cCCC, ' 'C C 

Pha::eolu/ VC11Tisr-; VCCrir.t l rrixtr , I:,; : .t c*; Ihonye- tliaseoli;
Isarlop.l: rri.heol,,; Yiel ,; Yield C.roloner,t!C; Tanz a ia. 

The effect (1 t- : (V. '1s oI, dlsea:-,. (rCust aid anir ular' leaf spot) 
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severity and cn yield and yield components was studied at the U. Farm
 
(Morogoro, Tanzania) during the 1983, 19814, and 1985 cropping seasons. Common 
bean cv. were used in mixtures in different proportions; the local landrace 
Ex-Mgeta market was included. A random.ized complete block design was used. 
Disease severity remained lower in the cv. mixtures than in cv. grown in pure 
stands. The mean yield of mixtures was higher than that of the individual 
components grown in pure stands. The results obtained are summarized. (AS) 
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26532 MARSH, L.E.; DAVIS, D.W. 1985. Influence of high temperature on the 

performance of some Phaseolui: species, at different develoijiental stages. 
Euphytica 34(2):431-439. Engl., Sur. Engl., 16 Refs., Illus. (Dept. of 
Horticultural Science & Land.-ca;e Architectue, Univ. of Minnesota, St. 
Paul, M9 55108. USA) 

Phaseolu.; vulgaris; Phaseolu:; coccineu:;; Phaseolus aeutifoliuc; Phaseolus
 
lunatus; Temperature; Cultivzrs; Genotypes; Flant breeding; Resistance;
 
Yieldc; Growth; USA.
 

The effect of short-tern high tem. ,exposure on the performance of 5 
Phaseolus specie: and of long-term (continuous) exposure on the performance 
of P. vulgari:; was studied at 3 growth stages. Phaaeolus species subjected to 
26.7, 32.2, or 37.3 degrees Cel:iu: for 2 days showed :small differences in 
the no. of pod:; produced and in viisual leaf damage, but large differenem.s in 
leaf heat killing time, a!; measured by coirductivity. P. coccineub had the 
shortest heat killing time (20-CO min) and P. acutifolius and P. lunatus the 
longest ties (180 and 153 min, resp.). The P. vulgeris genotypes were 
intermediate in killing times,3 to P. aeutifolius and P. coccineus. Species 
reclponse wa:s not cnr;istent with i,!mp. within developmental stage. On av., 
the no. of jod:; decrea:ed a: t:p increased from 32.2 to 37.3 degrees 
Celzsius. (Heat Ill c,' time and leaf damage also increased with temp. C02 

of jatnts temp.exchange rate:; p ,rown at prolonged high (30-40 degrees 
Cel slur/0-30 dt g;-C(:; C(l: l:uc, day/night) decreased with the age of the 
plant. Shoot length wa.: d,.crva:-ed at high temp. P. vulgairi genotypes 
differed on the ba:is ,f either :hort-term expouure or continuous exposure. 
These resul t: suggest th. thir, t,, u:i ful gersp lasm in Phaseolus for 
improving heat tolerair:e. (A) 
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26945 i5IA, C. A. ; MILANGU, P.N. ; GILL., P., . 1985. Preliminary bean yield 

trial. In Mi nJav, A.tN.; Sales . A P, ,edO. Workshop on Dean Research in 
Tanzani a, 4th., orgoro, Tanzania, 1985. Proceedings . Tanzania, Sokoine 
Udver-ity of Aglculture. ;.p.57-61. Engl., Sum. Engl., 5 Refs. (Dept. 
of Crop Science, Faculty of Agriculture, 'Sokoine Univ. of Agriculture, 
P.O. PDcx3005, Morooro, Tanzania) 

1;h;seoi us VUl gari:,; Cal tVar ; Crossbreeding; Yields; Iesistance; Isariopsis 
g:iseola; (ean co(:rson rnosaic virus; Urorycee: phaseoli; Tanzania. 

Twenty bean cros:usz arn!. 2 :standard var. were tested in a preliminary yield 
trial to evaluate yi(i . ;erformance and disease reaction (angular leaf spot, 
BCMV,and rust) at the :'okoln,- U. of Agriculture (Morogoro, Tanzania). Yield 
data obtained wer,- :ubjeet!- to variance analysi.,. Despite the bad weather 
and di serse attack, th ia:roO55c5 TMO232, ThU 241, and TMO2r12 showed 
prorsi sing yield : trfror' nov, yielding higher than the standard var. Canadian 
Wonder. Disease :;ymn;ton:' wi. , ot ,rvw,! on all bean crosses except ThO 308, 
which did not -hew rust yo:s. (AS) 
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22163 MIRANDA, P.; COSTA, A. . lA 1d7. O'tr.;o de geracoes avancadas de 

crozamentos entre cult.varo: do- h ,hl vul 7rris: L. (Obtainment of 
advanced genorations: of rose: iot w.,e ie an cultivarI ). In Inathtuto de 
Pesquisas Agron'sicar. rrojt feij,o. Ftlatorio Anual du Pesquisas 1976. 
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Recife-PE, Brasil. 
pp.36-38. Port., 1 Ref. 

Phaseolus vulgaris; CultJvars; Crossbreeding; Hybridizing; Yields; Selection;
 
Brazil.
 

Bean yield tests were started in the F8 progeny to detect the beat genetic
combinations using pedigree breeding after hybridization. The plants thatpresented yields equal to or1 greater than 20 g were selected. A total of 11110lines with excellent agronomic and commercial charaeteris ties were -elected,corre.ponding to 913 F8 lines, 395 F6 line,:, 37 F5 lines, and 65 F4 lines. 
(CIAT)
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26952 MBAGA, H.T.; MWATFI3A,h. 1985. Screening for multiple diseaseresi:)tance in beann (Phas eol1U Vul garir L.). In Minjas, A.N.; Salema,H.P., eds. Worknloj on Bean ienearch, in Tanzania, 4th., Horogoro,Tanzania, 1985. ProceeiinF:. Tanzania, fokoine University of Agriculture.pp.115-122. Eng!., 7 Refn. (Botany Dept., Univ. of Dar en Salaam, P.O.
Box 35065 , Pi' alLa, 'Tanzania) 

Phaseolu- vu/l i5, ; CultIvar:;; fiec-intance; Collutotrichu. litdelmuthianum;Isariopsi.. gr ;aeter'ij,ci ,o Urmyoe, ha mol1; Viroisen; Selection;
Tanzani a. 

Sixty-two local sar. v. ard 100 ILIRN (International Bean Runt N urnery) var.were evaluated for multile di:ea;e redistance (Coi ettrichum
lindeieuthianurr, grlIeola,ani; rim Ehaeoi P:!eudonmonar tyringae, viralinfection, and Circcyee:; lhaeoli) in TanrairLa. TMC[L wa:r the only local var.show!ng trim tance to all 5 dl eain:; at all growth
and lone rain; in Uyole -ni the lon E 

ntages during the short 
rain!: in ,orocvo. TMO25, 33, 40, 59,
and 64 showed ro!;l:;tance or intermediate reactlors 
 to all the di!:ea:,es andnone were :!usce,tib],. in I;leya or Morogoro. A lartge no. of liii!)) vat.resi:stant to all 5 diise:. in l-oroE-oro and -b,'ya. 

were 
Thec di:reave rearctions


preeriteJl for' all rht r.ateriala. (CIAT) 
are
 

1139269416 1-USHEBEy, 1. H. K.; KA1FL, A. K. 1985. l:;itanc to Lttanfly(0hiomyia pha'toli Tryon) in corcon heat:;. In Minja:;, A.I). ; Salema,H.F., eds. Wcrk: ho; Pea 

Tanzania, 1985. Proeadingn. Tanza;nia, 


on Bean aro In Tanzaria, 4th., Murogoro,
" okoli , University of Agriculture.p; .62-686Fum. n En l., 7 laf,. (Dept. of Cre;, Sclence, Faculty ofAgriculture, fokoin Uliiv. of Agricultutu, P.O. Box 3005, oro oro,


Tanzania)
 

Phazeolu n; l vu t 1 Fltvarc;la!;iltance; O;t.ioro'l I.. i Yields;
Tanzand a. 

Twy've ocmmon bin cv. wre -,va luated for rav'-'tance to the t'eanfly

(Oj11i omyl a ;ha:ieoli). let mtan, 
 wa: asmee: tased on the larval-pupalcounts. Cv. BAC 90, 14. ,inu6, LA. 1t05, Yabanlxma, T!O 117, Chipulupulu, andKablanketi were rated a., having low resis;tance. Low larval-pupal counts wereasuciated w:th thin stemn (narrow 'ter. di aniter). Larval-pupal counts werepositively corraolated with ovlpuncture count:;. Reniistant cv. generally hadlower oviluncture count:. A negrative correl s ion was found 'etweencvipuncture count! :,r,d the no. of trlhcone:!, indiecating an interferencecv lo:nition whet, tr i ht. induni ty wan hioger. erinfly v i[,urc ture counts wereIcritively correlated t-,i]taf area. Cv. wit. I c riow tance to the tbanflyhad :3ignific antly yield aihioor !;-ed eomaic withmueetle cv. (AS) 

1 14026953 S ANDILA, N.J.K. ; KE-WANII, C.L. 1985. Studies on the resistance ofeight tean vlameoluyelgrislp L.) line: to Phaeoiariopsis grmieola.
Hinjas, A.N. ; S.altma, H.P., edm'. Workn!hop on bean Research 

In 
in Tanzania, 
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4th., Morogoro, Tanzania, 1985. Proceedings. Tanzania, Sokoine University
 
of Igriculture. pp.123-128. Engl., Sum. Engl., 15 Refs. (Dept. of Crop
 
Science, Faculty of Agriculture, Sokoine Univ. of Agriculture, P.O. Box
 
3005, Morogoro, Tanzania)
 

Phaseolus vulgaris; Cultivars; Isariopsis griseola; Resistance; Tanzania.
 

Studies were conducted to assess the reaction of 8 different bean 
lines/accessions to the causal organism of angular Ieaf spot (Phaeoisariopsis 
griseola) under field and greenhouse conditions. Angular leaf rpot-infected
 
plant material was collected from farmers' fields in the Mgeta and Kilosa
 
areas in the Horogoro region, Tanzania. The pathogen was successfully
 
isolated on V-A juice culture media. Cultures were incubated at temp. ranging
 
from 20 to 24 degrees Celsius. Bean accessions THO 324, THO 333, TVO 334, THO
 
338, THO 341, THO 354, THO 357, and THO 191 (Kabanima) were inoculated in the
 
field and greenhouse. Eight lines/accesnions were resistant to angular leaf 
spot. Inoculated plants did not show diseas' symptoms until 13 days after 
inoculation, and even when the disease symptoms appeared, they were mild. The 
nonappearance of the disease and the mildness in disease symptoms are not
 
necessarily due to plant resistance but possibly to unfavorable environmental 
conditions. (AS)
 

1141 
26954 MWATEBA, R.; MHBAGA, M.T. 1985. Variability of bean rust pathogen. 

In MinJas, A.N.; Salema, M.P., eds. Workshop on Bean Research in Tanzania, 
4th., Mirogoro, Tanzania, 1985. Proceedings. Tanzania, Sokoine University 
of Agrlculture. pp.129-13 4 . Engl., 4 Refs. (Dept. of Botany, Univ. of 
Dar es Salaam, P.O. Box 35065, Dar es Salaam, Tanzania) 

Phaseolus vulgaris; Cultivars; Ur'onyeesi phascoli; Resistance; Flowering; 
Tanzani a. 

One hundred IBRN (International Bean Rust Nursery) bean var. were evaluated 
for their reaction to Uromyces phaseoli in Hbeya and Morogoro, Tanzania. 
Fifty-seven var. showed similar reactions at both sites and were resistant 
during the pod filling stage. The large similarity in disease reaction 
indicates that U. phasecli perhapjs does not differ much genetically and that 
there are probably few races in both areas. The characteristic of slow 
rusting was observed. The var. that showed resistance (uring both slort, and 
long rains in MLeya can Ne used in breeding as sourcec of resistance genes. 
(CIAT)
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26528 NAGATA, R.T.; BASSETT, M.J. 1985. A dwarf outcrossing mutant in 

common bean. Crop Science 25(6) :949-954. Engl., Sum. Engl., 23 Refs.,
 
Illus. (Vegetable Crops Dept., Univ. of Florida, Gainesville, FL 32611, 
USA) 

Phaseolus vulgr'ls; Cross,-pollination; Mutation; Dwarf beans; Outcrossing;
 
USA.
 

A study was conducted to determine if a dwarf mutant in common bean could be
 
used to facilitate outcrosnig. It, 1 M2 pr'ogeny line of common bean, 7 plants 
were discovered with a dwarf mut-.nt phenotype. Tests of M3 progenies derived 
from field-grown M2 plants revealed outcrossing rates of 5-47 percent. Pollen 
staining tests using potassium iodide or, acetocarmine indicated no unusual 
pollen abortion rates. Pod set from plants grown in insect-proof enclosures 
were comparable with unrotected dwarf plants. Open flowers of dwarf plants, 
manually crossed between 0630 and 1430 h with either Sprite or U. of Florida 
breeding line 7-1404 pollen, resulted ir) crosn-pollinated progeny at the r'ate 
of 26-66 percent. The frequency of cros: pollination declined with time of 
day. Evidence is presented supporting the hypothesis that delay of anther 
dehiscence is responsible for the elevated levels of crons pollination. The 

- 115 



exploitation of this mutant in a breeding program to increase rates of 
genetic recombination is discussed. The proposed name for this mutant is
 

"dwarf outerossing" (do). (AS)
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26911 NOBLE, A.D.; LEA, J.D.; FEY, H.V. 1985. Genotypic tolerance of 

selected dry bean (Phaseclus vulgaris L.) cultivars to soluble Al and to 

acid, low P soil conditions. South African Journal of Plant and Soil 
2(3):115-119. Engl., Sum. Engl., Afr., 10 Refs., Illus. (Dept. of Crop 

Science, Univ. of Natal, P.O. Box 375, Pieterrzaitzburg 3200, Republic of 
South Africa) 

Phaseolus vulgaris; Cultivars; Resistance; Al; Toxicity; pH; P; South Africa. 

Twelve dry Lean cv. were grown for 7 days on filter paper soaked with 
nutrient solution containing a ranse of up to 10 mmol Al/cubic decimeter. 
Differential response to Al toxicity, measured as taproot elongation, 
occurred at Al conc., of greater than or equal to 2 mmol/cubic decimeter.
 

Fifteen ev. (including 4 cv. classified in terms of Al tolerance by the
 

nutrient-solutior method) -3re grown in pots containing an acid (64 percent
 

acid saturation of cation exchange capacity), P-deficient clay loam subsoil 

(Plinthlc Paleudult), differentially treated with Ca(OH)2 and CaHPO4.2H20. 

After 35 daysithe plants were classified in terms of tolerance to acid, low P 

soil conditions, on the basis of relative top growth yields. Three of 4 cv. 
screened by both methods were classified identically: Iapar-Rai-54 and W126 
as tolerant, and BAT331 as sensitive. (AS) 

1 14 

20631 OCFENDON, D.J. ; CURRAH,L. ; ROBINSON, B.T. 1983. Bean. In National 

Vegetable Renearch Station. Annual Peport 1982. Wellesbourne, Scotland. 

p.52. Engl. (We'le.bourne Warwick CV35 9EF, Scotland) 

Phaseolus vulgari:i; Snap bean:s; Phaseolua coccineus; Hybridizing; Pseudomonas 
phaseolicola; Resi tance; United Kingdom.
 

The advances of work to tran:nfer resistance to Pseudomonas phaseolicola from 
French beans to Phasedlus coccineus, and the 2 approaches that have been 
adopted to produce a Iwarf P. coccineus with good growth habit are briefly 
reported. (ClAT)
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26924 PEREIRA, E.B.; PACOVA, B.E.V.; VENTURA, J.A.; FORNAZIER, N.J. 1985. 

Selecao prelininar de gLn6tipos de feijao do grupo "preto" na Regiao 

Serrana do Estado do EspIrito Santo. (Preliminary selection of black bean 

genotypes in the Serrana region, state of Espirito Santo). Cariacica-ES, 
Brasil, Empresa Capixaba de Pesquisa Agropecu~ria. Pesquisa em Andamento 
no.30. 3p. Port. (Empresa Capixaba de Pesquisa Agropecuria, Caiya 
Postal 125, 29.154 Campo Grande, Cariacica-ES, Brasil) 

Phaseolus vuliris; Genotypes; Cultivars; Yields; Resistance; Colletotrichum
 
linderruthianan; Isarlopniv grijeola; Uromyces phaseoli; Ascochyta; Selection; 
Plant breeding; Brazil. 

Thirty-four black bean lines were evaluated for yield and disease reactions 
In Serrana (Espirito Santo, Brazil). Ten lines were selected for future 
regional trials, with yields ranging between 1550-2288 kg/ha; these were LM 
00607-0, L'M00609-0, LH 10363-0. LM 20224-0, LM 204145-0, LM 20631-0, LM 
20871-0, LII20952-0, LM 21007-0, and LM 21019-0. Disease ratings at flowering 
and pod set for' all genotypes are given for Colletotrichum lindemuthianum, 
Isariolis griseola, Uromyces phaseoli, and Ascochyta sp. (CIAT)
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26096 RANALLI, P.; CERATO, C.; FACCIOLI, G. 1982. Introduzione nello
 

stesso genotipo di fattori genetici per la resistenza alle principali
 
visosi del fagiolo. (Introduction in the same genotype of genes resistant
 
to the most important bean viruses). Informatore Fitopatologico
 
32(7-8):41-14. Ital., Sum. Ital., Engl., 19 Refs. (Istituto Sperimentale 
per le Colture Induntriali di Bologna, Italy) 

Phaseolus vulgaris; Genotypes; t Gene; Bean common mosaic virus;
 
Bean yellow mo.saic virus; Cucumber mosaic virus; Cultivars; Italy.
 

The activity carried out to introduce in the same bean genotype the
 
resistance g-ne.sagains t the most important bean viruses is described.
 
Phaseolus coccineus ev. Kelvedon Marvel, an accession resistant to BCMV
 
strains I and !Va, bYMV, and cucumber mosaic virus strain gb, was used. This
 
genotype had bor. backorossed with P. vulgaris cv. Great Northern 1140 to
 
obtain resistant Lean lines having good bioagronomic characteristics.
 
Research carried out to date provides some initial resistant material and
 
some indication: on inheritance of resistance to the cucumber mosaic virus.
 
(AS)
 

11147 
269"/ SAETTLER, A.W. 1980. New sources of resistance to Xanthomonas 

bacterial blight. in Michigan State University. Agricultural Experiment 
Station. Saginaw Valley tean-beet research farm and related bean-beet 
res:earch. Eavt Lansing. 1980 Research Report. p.71. Engl. 

Phaseolu:; vuljrri s; Cultivars; Plant introduction; Resistance; Xanthomonas 
phaseoli; Xanthomonas pha:seoli var. fusvcans; Germplasm; USA. 

Five crmercial lean cv. (susceptible! and tolerant) and 15 bean lines 
(re:istant), obtained from CIAT and Mayaguez Institute for Tropical 
AgricultAU (Puerto RIcO), werc ovaluated for disease reaction to common 
(Xantbomcns phaco ) and furuoas (X. pha:seoli var. fuscans) blights and for 
03" damfge at . r Valley Ree::earch Farm (Michigan, USA). Riesults obtained 
are giver t . frc"1%. (CIAT) 

11148 
2657 A J.!!. !CK';VEICOVSKY, R. 1985. Controle genitico do inicio do 

florescirertc; !m feiJoiro. (Genetic control of flowering initiation in 
beanse). P,!: q :;a ALgro eeuaria Bras!ileira 20(7) :841-845. Port., Sum. 
Port. , ngl , If ):tf:;., IIlun. (Escola Su4.erior de Agricultura de Lavras, 
Depto. de Ii ogia, Cai a Po:;ta] 37, .7.200 Lavran-MG, Brasil) 

Phaseolus vrlr, ; Culti vars ; Cro:,:;ibree!ing; Elowering; Genes; Inheritance; 
Brazil. 

Eight bean cv. were crossed following a half-diallcl model and data were 
obtained from the parentn and F2 generation in, order to determine the genetic 
control of no. of dav; to flowuring. A randomized block design with 3 
replications was used, and the data were analyzed according to the 
dominant-additive method. The data met the assumptions of tire model and 
showed that the additive gene action was predominant in relation to dominance 
gene action. Consequently, narrow sense heritability was 92.5 percent and the 
mean de-gree of dominance was lower than 1.0. Due to the predominance of the 
additilve Cone action, the mean of the parents in relation to the ro. of days 
to flowering should L: considered in breeding programs. To obtain early cv., 
the dominance gen: action is also important. Among the cv. studied, Golano 
Precoce showed hijjer otential for earliness in relation to the 2 types of 
gone action. (AS) 
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26041 SILBERNAGEL, M.J.; DUE, J.M.; NDUNGURU, B.J.; KESWANI, C.L.; TERI,J. 14.; MBAGA,M.; DOTO, A.L. ; MISANGU, R.; KAREL, A.K. ; MPHURU, A.N.

QUENTIN, M.E. ; SEENAPPA; SE3OKA, J.1. R.; JANA; CHOWDHURY, M.S.;
ANANDAJAYASFKIERAM, p. 1982. Breeding beans for disease and insectresistance and determination of e!, iomic impact on subsistence farmfamilies. In Bean/Cowlea Collaborative Research 0 

upport Irogram. U.S.A.1982 Annual Reoorct. East Lanaing, Michi-an State Univuer.ity. pp.89-92. 
Engl.
 

Phaseolu vulgari:; Agricultural nrojeets; Germpl asm; Selection; Sesistance;Eean common mo-alo Virua; E:eu0domonas fha: eolicola; Colletotrihum 
lindemuthianur..; 11ar iop:3i:a 'i::eola; Tjurlou: in:-ects; Tanzania. 

The objectives ard acbievurunt:; cf" the ;roject to breed beuan:; for discease andinsect resistance and to deterl in its economic impact on subs.istenee farm
familie; in Tanzania are ;t-'itted. On-going research work, includinggermpla:z screening or re' tnc to major disease (ECMV, Pseudomonas
phaseolicola, Coiletotrhum i rdenuthinr.;, I sarjor:'i a griseola) andisolation of t :ainr>,: i,-fly di rit:d. Fertility ntudies showed thatVa:. Eabanis:a was .ort. r e:tonsive to ?; and P than other var. Seveneconcr(nially in;portz i, t' weore identified: anai fly, foliar beetle,bean aphlid, thrip., ;od bo rer, tod :ucking tg:, and bean brochids; aI,ynthetic Iy,'throid, Piiord, gave tce:st verall inecticidal control, andintegrate d cr;trol ud ir.di atd that Haillu:; thuringiensln + Y-ICIH waseffective, ad ir creled yield, tio var. t.aL n found resistant to all
disea:e, (HMV, C. I r nuthmLni, I. gri a, and Xanthor,onas_ phaseoli); 
 ahreeding ;rogra; ha tcIr ccm line oulti e dise as re:;istance. Otheragronor.ic pra.ctice:" ,1e tUIrq :*udid in relation tc di;;ease control. (CIAT) 

11510 

261255 r',.! ; ,.H.; ' .W. 1979. Plreliuinary invetipitions or:inc: itarlce of rr :i!tarc, to Rhizoetor,!a aolan! in sna; Itan (Phaseolusvul&gr 2 ) ProceeL~d:rgs 'ofthe Tropical iegion. American Society forIortiultur;l 'cience 23:228-233. En&l_., Sum. Eng ., 1; Sefs. 

Plaseolo; vul gri 'PilRhizoctonia :volani; Caltsva:; Inheritan,:; Ro.sistance;
Plant trce i rg ; na;p Lr:',; fr'o:bsiredl ri; USA. 

The inhert f e: ton r'esi; tore hi:'oceton-, aolari in :1;a b1.r:1 wasl , studiedu:sing r -t-, n u' c Vtitlv. (larvn::tcr, Hawa-iian Wonder, and
l'anoa Worder) an 3 ' it at !ine: (PI 
 16542 , P1 2 9 , Cornell 2114-12,
ani L 4096). I were trade ir, the uernnou: it-, artificiallyinfected ted . ,. inI ' r: wa: rated or: a :(,ale of 1 (reistant) to 5(u:ceti, , ba:td or thn ar d;-th 01'of ion on 2-wk.-old :seedlings.Rating: for. the c'e;tie ; a rt: langed frcm -1.93 to 4.F8 and forre:ir-tant ;arert, from 1.G8 t 1.69. Av. disea - infection rating; for theFl: were IrAt t twte th r whiltr, ; royeL egregatedall ia::;e:;. concluen;3n:, into

made :.o far art- that the 1ar,in t 11096 is still
segregatirI for1'r I :tt,: -n, the Iarlt !!taroa olider' criv!ie:;S ole r'esistanceccroare:d with :'r-, IL 1 l awaliar. Waondr, ard tI,. r ;ce:--:ta 113quantitatively ino,-r itLd, tut thc rn. ,f ;ai.:" of -on,::- irvolved i: :a:nall,
 

I rha: p . )
 

11561
 

26206 SINGE, P. 1981) ettcs li::i 3os -a'a LI ri.,Joramientto del frijol 
per hibrida i6n. (Pa 1/ cri.Lpt:3 for I.;tr: ;IrII rc crit thloui:hybridiz.,tion. In 1.6pe., M. ; F-rn,nde: , F.A SvaoorltovenA. an, eds.
Frijol : in/eat gaci6 y ; roduccibn. Cali, Colombia, Cent:o Internacional

Ariculturadegi Troliial. pp.109-126. Spar., Sd::., i llus. (CIAT,
Alartado Atrco 671, Cali, Colombia) 

Phaseolu:; vulgari: ; Plant Ir uLdrig; Genetic,-; Gyee; Ilybr Jdm; Selection; 
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Yields; Cultivars; Crossbreeding; Hybridizing; Colombia.
 

The basic concepts of the genetic improvement of beans through hybridization 
are described. In general, the breeding process involves the following 
phases: (1) development of exptl. lines, (2) evaluation of exptl. lines and 
identification of new cv., and (3) commercialization of new cv. The main 
aspects that s.,ould be considered in the develolrnent of exptl. lines as well 
as the most common breeding methods used in beans (modified pedigree, 
mass-pedigree, and backcrossing) are described. The evaluation of exptl.
 
lines and the identification of new cv. are carried out in 3 or more steps:
 
adaptation nurseries, preliminary yield trials, and regional yield trials.
 
For the commercialization of new cv. the newly identified materials are 
registered, multiplied, and distributed. (CIAT)
 

1152
 
25362 SINGH, S.P.; GUTIERREZ, J.A. 1982. Sources of some architectural
 

traits in dry bu o beans, Phaseolus vulg-aris L. Bean Improvement
 
Cooperative. Annual .eport 25:6-8. Engl. (CIAT, Apartado Oreo 6713,
 
Cali, Colombia)
 

Phaseolus vulgaris; Plant architecture; Plant breeding; Colombia.
 

A brief reference is made to new bean germplass accessions and breeding lines
 
identified at CIAT with specific architectural traits. Examples are given for
 
type I bush beans with 10 or more nodes on the main stem, erect branching,
 
suppressed branching, short foliage and internodes, lanceolate leaves, small
 
pods and long pod.. (CIAT)
 

1153
 
26518 TAY U., a.; PAREDES C., M.; KRAMM11., V. 1984. Blanco-INIA, variedad 

de poroto de consumo interno y exportaci6n, resistente al mosaico com6n y 
mosaico amarillo. (Blanco-INIA, a bean variety for internal consumption 
and export, resistant to both common and yellow mosaic viruses). 
Agricultura Ticnica 4400I):377. Span., Sum. Engl. (Estacifn Experimental 
Quilamapu, Inst. de Investigaciones Agropecuarias, Casilla 426, ChillAn, 
Chile)
 

Phaseolus vuljaris; Germplasm; Bean common mosaic virus; Bean yellow mosaic
 
virus; Canned beans; Cultivars; Resistance; Chile.
 

The new bean var. Blanco-INIA was classified as an Early maturing var. (100 
days or less); the pla;,t is semierect and reaches 50 cm in height. It is 
resistant to all strains of BCMVfound in Chile and also to both the mild and 
severe strains of BYMV. It yields 2-3 t/ha and shows excellent culinary 
characteristics. It is reccmmended for cultivation throughout the 
bean-g,,owing regions of Chile for domestic consmpt'on, canning, and export. 
(CIAT)
 

1151; 
26057 TEMPLE, S.R. 1985. Conceptos para la descentralizaci6n del 

mejoramiento genttico del frijol en Amtrica Latina. (Cnncepts for 
decentralizing bean breeding in Latin America). In Curso Internacional de 
Investigaci6n nobre Producei6n de Frejol (Phaseolus vulgaris), Santiago, 
Chile, 1985. Trabajos presentados. Santiago, Instituto de Investigaciones 
Agropecuarias. Estaci6n Experimental La Platina. 5p. Span. (CIAT, 
Apartado Atreo 6713, Cali, Colombia) 

Phaseolus vulgaris; Plant breeding; Adaptation; Colombia. 

The re-sons why the CIAT bean improvement program is decentralizing its 
activities of evaluating nurseries prior to preliminary trials to other Latin 
American countries: are briefly explained. In general, the preaelection of 
materials from the adaltation nursery at the country level insures that bean 
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accessions included in advanced nurseries will have specific local
 
adaptation, residual variability fc,' their genetic adjustment to
heterogeneous and demanding environments, and resistance components to 
specific problems (e.g., BGMV, Apion godmani, Thanatophorus cucumeris).

Likewise, it assures that all the efforts placed on the bean evaluation 
nursery, the preliminary trials, and IBYAN nurseries are directed towards 
materials of local interest. (CIAT)
 

1155
 
26220 THUN, M.; ORTEGA, J.; ERAZO, 0. 
1985. Tamriadr para identificar

frijolej adaptados a suelos Acidos. (Screening o identify beans adapted
to acid soils). In L6pez, M.; FernAndez, F.; Sol.,onhoven, A. van, eds.
Frijol: investigaci6n y producci~n. Call, Colombia, Centro Internacional 
de Agricultura Tropical. pp.313-346. Span., 37 Refs., Illus. 

Phaseolus vulgaris; Cultivars; Selection; pH; P; Al; Toxicity; Mn; Yields;
 
Resistance; Colombia.
 

General information on the nature of P, Al, and Mn and theirinterrelationship in the 
bean plant Is presented. The methodology of
 
screening to identify beans adapted to 
acid soils is indicated. This
 
methodology includes site 
selection, determination of stress for Al, Mn, and
 
P. simultaneous screening (on the basis of the former parameter), 
land

preparatiun for planting and large-scale selectinn, modification of the
screening methodology, and data collection ani evaluation. Curves of response
of some cv. to different P levels and to P as affected by N levels, yield
curves, and lists of cv. efficient at low P and high Al 
and Mn levels are
 
presented. (CIAT)
 

1156

26930 TORRES, D.B. 1984. Introducao e avaliacao de cultivares do feijao


(Phaseolus vulgaris L.). (Introduction and evaluation of bear 
cultivars).

Campo Grande-MS, Brasil, Empresa de Pesquisa, Assistencia Teenica e
 
Extensao Rural de Mato Grosso do 3ul. 
Pesquisa em Andamento no.11. 12p.
Port. (Empresa de P.squisa, Assistencia T6cnica e Extensao Rural de Mato 
Grosso do Sul, Caixa Postal 472, 79.100 Campo Grande-M, BrasJl) 

Phaseolus vulgaris; Cultivars; Selection; Yields; Yield components; 
Adaptation; Brazil.
 

Sixty-four bean lines/cv. were evaluated In Bodoquena and Coxim (Mato Grosso

do Sul, Brazil) during the 1982 dry season to select 
 promising germplasm. InBodoquena, the outstanding lines were CNF 0016, 01F 0166, CNF 0056, CUF 0101,

CNF 0203, CNF 0098, and CNF 0105, which outyielded the control Carioca (1347

kg/ha). Large variations were not observed between materials regarding plantemergence, final stand, days to harvest, and plant height, but some variation 
was observed in yiuld components (pods/plant, seeds/pod, and 100-seed wt.).
In Coxim, the outstanding lines were CUF 0155, CUF 0218, C2F 0157, CNF 0162,CNF 0145, CUF 0160, and CNF 0158, which outyielded the control Carioca (492.3
kg/ha). Large variations were not observed between materials regarding plantemergence, final stand, and days to harvest, out variations were observed inplant height and yield components. The 100-seed wt. yield component was very
low for all materials due to water stress during the seed formation stage.
Data are given for all cv. and for each parameter. (CIAT) 

115726205 VOYSEST, 0. 1985. Mejoramiento del frijol per introducci6n y
selecci6n. (Bean breeding through introduction and selection). In L6pez,
M.; FernAndez, F.; Schoonhoven, A. van, eds. Frijol: investigacibn y
produccion. Cali, Colombia, Centro Internacional de Agricultura Tropical.
8

pp. 9-107. Span., 5 Refs., Illus. 
 (CIAT, Apartado AWreo 6713, Cali,
 
Colombia)
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Phaseolus ,ulgaris; Plant breeding; Germplasm; Adaptation; Yields; Selection;
 
Plant introduction; Plant habit; Maturation; Lodging; Colombia.
 

The most important steps in the introduction and seiection of bean genetic

material are described. The 1st step involves the identification of the
 
existing sources of germplasm (germplasm banks, national and international
 

"'eries, lines obtained through hybridization, and local materials) and the 
-ectiun and introduction of those materials that fulfill the breeding
 

objectives and that, in general terms, respond to marketing conditions and 
farmers' demands. The 2nd step involves the establishment of discriminatory

trials to discard deficient materials and to select the best. These trials
 
can be of 4 types: observation or preliminary trials, yield trials,
 
adaptation or regional trials, and on-farm trials. During the last step
 
promising lines are multiplied and registered. (CIAT)
 

1158
 
26038 WEBSTER, B.D.; WAINES, J.G.; FOSTER, K.W.; HALL, A.E.; MUKUNYA, D.M.; 

GATHURU, E.M.; ITULYA, F.; COULSON, C. 1982. Improvement of drought and 
heat tolerance of disease resistant beans in the semi arid regions of 
Kenya. (Mejoramiento de -a tolerancia del frijol, resistente a 
enfermedades, a la sequia y al calor en las regiones semiiridas de Kenia). 
In Bean/Cowpea Colldborative Research Support Program. U.S.A. 1982 Annul 
Report. East Lansing, Michigan State University. pp.64-69. Engl. 

Phaseolus vulgaris; Germplasm; Plant breeding; Drought; Phaseolus 
acutifolius; Crossbreeding; Irrigation; Abscission; Growth; Intercropping; 
Zea maya; Kenya.
 

The objectives, achievements in 1982, and plans for 1983 of the project to 
improve drought and heat tolerance of disease-resistant beans in the semiarid 
regions of Kenya are presented. On-going research work is summarized for 
activities conducted a',the U. of California in Davis and Riverside (USA) and 
at the U. of Nairobi ini Kabete (Kenya). (CIAT) 

1159
 
26580 WYATT, J.E. 19P4. Inheritance of an indehiscent anther character in 

the commot. lean. HortScience 19(5):670-671. Engl., Sum. Engl., 9 Refs. 
(United S~at,, Vgetable Laboratory, Agricultural Research Service, United 
State Delt. of Agriculture, 2875 Savannah Highway, Charleston, SC 29407, 
USA)
 

Phajeoluj vui.-aris; Inheritance; Mutat!-n; Anthers; Backcrossing; Geies; USA. 

Inheritance of an indehiscent anther (ia) mutant in common bean was studied. 
Dehiscence was incompletely dominant in heterozygoteu making classification 
difficult in ba'cross and F2 populations. Progeny tests were necessary to 
determine that th character was conditioned by a single recessive gene. The 
symbol "ia" is proposed to denote the indehiscent anther gene. (AS) See also
 
0895 0915 0926 0927 09140 1000 1012 1013 1032 1075 1094 1186 1215
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26095 LEE, J.S.; VERMA, D.P.S. 1984. 
 Structure and chromosomal arrangement

of leghemoglobin genes In kidney bean suggest divergence in soybean 
leghemoglobin gene loci following tetraploldization. European Molecular 
Biology Organization Journal 3(12) :2745-2752. Engl., Sum. Engl., 45 
Refs., Illua. (Plant Molecular Biology Laboratory, Dept. of Biology,
McGill Univ., 1205 Docteur Penfield Avenue, Montreal, Quebec, Canada l13A 
1B1
 

Phaseolus vulgaris; Genes; Chromosomes; DNA; Canada. 

The structure of 1 of' the leghemoglobin (Lb) genes of kidney bean was 
determined and the chromosomal arrangement of Lb genes was deduced by genomic
hybridizations with Lb and 2 other sneuenees, each specific to the 5' or 3' 
region of the soybean Lb loci. by comparing this organization with 2 other 
species of legumes, Glycine max and C. soja, a phylogeny of Lb gene loci was 
traced. The intragenie structure of the kidney bean Lb gene shows the same 
intron/exon arrangement as that of soybean Lb Lgenes and extensive sequence 
homologies in both coding as well as 5' and 3' noncoding regions. The 
presence in the kidney bean g'enone of'4 Lb genes suggests that tandem 
duplications of a single primordial plant globin gene had occurred to 
generate 4 Lb gnes in an "Lb-locus" before Glycine and Phaseolus species
diverged. Chrcmosome duplication by zetraploidization in Glycine generated 2 
loci containing 4 genes each. A large deletion in I of the 4-gene loci in 
soybean resulted in the generation of" the Lbc2 locu:: containing 2 Lb genes, 
one functional and another pseudo. This pseudogene, unlike that present on 
the main locus, is represented by only 2.5 exons and appears to be truncated. 
The 2 other truncated genes (LbT1 and LbT2) were probably generated similarly
in the genome of lycine s;r. following tetraploidization before the 
divergence of C. max. and G. soja. (AS) 
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25617 
BANJWELL, J.G.; HOWARD, R.; COOPER, D.; COSTERTON, J.W. 1985. 

Intestinal microbial flora after feeding phytohemagglutinin lectins 
(Phaseolus vulgaris) to rats. Applied and Environmental Microbiology
50(1):68-80. Engl., 
Sum. Engl., 41 Refs., Illus. (Division of
 
Gastroenterology, Dept. of Medicine, Case Western Reserve School of 
Medecine, Cleveland, OH 41106, USA)
 

Phaseolus vulEaris; Dietary value; Phytoherr.agglutinins; USA. 

In all rats treated with ihytohemagglutinin lectins derived from red kidney
beans, bacteria formed adherent monospecific or mixed adherent microcolonies 
on the tissue nurface. Tissue damage was, observed in 
phytohemagglutinin-exlosed jejunal tissue. On the ileal surfaces of controls,
there was a thick mucous layer, within which virall no. of bacteria and
 
protozoa were seen. Segnented filanentous bacteria were anchored 
 in the
 
tissue surface. In phytohemaFglutinin-treated rats, the ileal 
 s,,rface was
 
only incompletely covered by a mucous layer, and the overlying rucosal
 
surface was extensively covered by large no. of protozoan cellIs
 
(predominantly Hexaminta muris). (AS (extract))
 

1162
 
26259 FIGUEROA, M.O.R. ; M;ACINI FILHO, J.; LAJOLO, F.M. 1)84. Acao
 

anti-nutriclonal dan fito-hemaglutininas de Phaseolus vulguris L.
 
(Antinutritional effect of phytoheagglutinins of beans). Archives
 
Latinoamericanos de 'iutr'ici6n 34(3):488-499. Port., Sum. Port., Engl., 
Span., 24 Ref:;. (Depjto. de Alimentes e Nutricao Exptl., Facuidade de
Cienclas Farmaceuticas, Univ. Sao Paulo, Caixa Postal 30.786, 05508-SP, 
Brasil)
 

Phaseolus vulgis; Phytohemagglutinins; Antinutritional factors; Animal
 
physiology; Diets; Prazil.
 

Weanling male Wi:star rats were given diets with 5 to 20 percent casein and 1 
percent lectins: from kidney bear var. Rico 23 or Jalo. When the leetins were
 
injected Intraperitoneally, those of Jalo were lethal and those of Rico 23
 
were not. Rats given 1percent lectins from Jalo showed a decrease in growti,
 
rate, food efficiency ratio, serum glucose, and activity of maltase and
 
invertase in the intestirnal mucosa. All those effects occurred with 5 or 10 
percent casein in the diet but with 20 percent casein the oily effect was a 
decrease in malta:;e activity. Lectin:.; of Rico 23 produced similuir effects but 
only wher, they were 5 percent of the diet. (Nutritional Abstracts and
 
Rev iews)
 

1163 
26592 GREER, F.; BREWER, A.C.; I J1'IA1 , A. 1965. Effect of kidney bean
 

(Phaseolus vulraris) toxin 
 on tissue weif)t and composition and some 
metabolic function- of rats;. British Journal of Nutrition 54 (1) :95-103. 
Engl ., Sum. Engl. , 52 fuef:. (howett Research Inst., Bucksburn, Aberdeen 
AB2 9SB, England) 

Phaseolus vulgris; Toxins; Proteins; Diets; Anilrol physlology; United 
Kigdom. 

Inclusion of raw kidney bean iroteins in the diet for rats was shown to 
affect the wt. of some internal organs. Of these, in addition to the 
well-known hypertro4iry of the pancreas attributable to dietary tr'ypsin
inhibitors, the observeA atrophy of the thymus and the doubling in wt. of the
rrall intestine re related to the protein or lectin content of the bean 
diet, or both. ChangEs: in tissue composition of the inall intestine were also 
recorded. Its protein content increased by about 10-50 percent and 
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carbohydrate content doubled, suggesting the occurrence of increased mucinousglycoprotein secretion. Increased DNA content 
(by about 30-40 percent),however, also indicated mucosal hyperplasia. Changes were also observed inmineral content, urea conon. , and some enzyme activities in serum and urine,possibly as a result of distur'bances in systemic metabolism or hormoneconen. , or both. Results gave further support 
to previous suggestions that
the oral toxicity of kidney bean 
lectins involves local reactions in tie
small intestire in combination with their effects on the systemic immune 
system and general metabolism. (AS) 

116426948 MAEVA, E.E.; OCKE, S. 1985. Cookatllity of bean cultivars. InHinjas, AN.; Salema, M.P., eds. Workshop on bean Research in Tanzania,4th., Morogoro, Tanzania, 1985. ?rcceedings. Tanzania,8 8 Sokoine Universityof Agriculture. pp.7
 - 6. Enig . , Suit. Engl. , 11 Refs. , Illus. (Dept. ofFood Science & Technology, Eokoine Univ. of Agriculture, Morogoro,
Tanzaria) 

Phaseolus vug~ari.;; Cultivars; Cooking; Tim.inF; Tanzania. 

Thirty tean cv. of outstanding agronomic characteristics- were evaluated fortheir cookatility usir; the Hattvon-type exptl. cooker. A high degree ofvariability wa- observed. Multiple correlation analysis revealed that thevariation in cookability wan largely due to differences it, moistureimbibition abIlity among the tean seed coatcv. (r = -0.52). The percentage
and the relative seed size were not significantly correlated withcookability. Determination of moirture iabibed/100 g of seed is proposed as arational cir'erism for, e:tabli.hr.g the relative cookability of a largecollection of bean cv. instead of ;arrying out actual cooking studies. Thecooking time in mmn car, tien be jr-dictud with a reasonable degree ofaccuracy by substituti:r.g the determined moisture in simple regressicn

equations. (AL)
 

116526081 
 NAKATA, S. ; KIMURA, T. 19E5. Effect of ingested toxic bean lectinson the gastroirtestiral tract in the rat. Journal of Nutrition115(12):1621-1629. Engil.,Xlra. Engl., 31 Refs., Illus. (Laboratory ofFood & Nutrition, 'Let. of fiomeEccor les:,Osaka Kyoiku Univ., Ikeda,

Osaka 563, Jajan) 

Phaseolus volgari: ; aloratory animuri.r; Lectins; Enzymes; AnimalDiets; 

phyesiology.
 

A study wasi undertaken to provide further evidence for the -echanismspro.osed for the toxicity of ingested bean lectins in animals: (1) to showthe stability of concanavalin A (Con A) in the pstrointestinal tract so that
it has enough time to interact with some 
 enzymes localized in the intestinalmembrane and (2) to find its effect on the activities of those enzymes thathave been adopted as- criteria for adaptive changes in response to altered
diet:s, namely intestinal sucrase, alkaline 
phosphatase, and leucineaminopetidase. Significant amounts of ingested Con A were recoveredunaltered (as ,,,enfrom affinity chromatography and electroikoresis) from thececal content of rats h after its oral administration and from feces 
(90
percent recovery) 4 day,- later. Thi:sindicated that Con A is quite stableduring it: pansage through the gastrointestinal tract. Con A, given at alevel of 0.3 or 0.5 pVrcernt in the diet, completely prevented adaptivechange:r in the actlvitiev of those enzymes. These results subtantiate themechaniLms fro).ssed earlier, by 
other investigators that the toxicity ofinge.;ted bean lectinsi irvolves their binding to the 113minal surface of thesmall intestine, where they dinturb the function of the brush-border 
membrane. (Al) 
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26088 JVSTAI,A.; GREER, F. 1984. Effects of dietary legume proteins on 

the morphology and secretory responses of the rat small intestine.
 
Protides of the Biological Fluid! Proceedings of the Colloquium
 
32:347-350. Engl., Sum. Engl., 19 Refs. (Rowett Research Ins.t.,
 
Bucksburn, Aberdeen, Scotland, UK)
 

Phaseolus vulgaris; Proteins; Diets; Laboratory anim.als; AnimalU phyiology;
 
Lectins; United Kingdom.
 

The dry wt. of the small i:.testire of rats fec on a diet coitaining kidney
bean proteins doubles in 10 days, while the wt. of all other organs and total 
body mass decreases. The effect is reversible initially. Doth secretion of 
mucin (protein and cartohydrate content increases by nearly 100 percent) and 
increases in cell no. (DNA up by nearly 40 percent) are stimulated by these 
proteins. The increased secretion into the ltmen is partly the result of a 
lectin-related local anaphylaxis and Vartly of a direct stimulatory effect of 
phaseolin (Glycoprotein I) on the secretory response of scall intestinal
cells including goblet cells. Small intestinal cell proliferation In probably 
due to a stimulation by the lectins of beans- (perha a mltogenic effect) on
 
cellular processes. A combination of all these result., in large lcnse.s of
 
endogenous N for the animal and leadsi to an aparent poor utilization of
 
legume rroteins. (AS) 
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26084 SATIIE, S.K.; SALUNK}IE, V.K. 19C4. Teclnclogy of rtmoval of unwanted 

components of dry beans. CHCCritical Revlews; i: Food Science and 
Nutrition 21(3):263-287. Engl . , 165 hufo . (Dolt. of Nutr ition & Food 
Science, Univ. of Arizona, Tucson, AZ 85721, U.;) 

Phaseolus vuljgarir ; Inh bitor:s; Leoctins; Phytoalexins; lluc:ar. nutrition; 
Analysis; USA. 

The effects of the followinkg unwanted comfonent:i of boarst4 are 11*:;cuo:Ied: 
enzyme inhibitors, lectins, Vhytaten, raffinose, oligpsacchariden, 
polypIhenollcs, off-flavor's, goitrogens. lathyrism, favi.ca, phytoalexlnn,
allergens, saponins, estrotens, antlvitamins, lys-inoalanine, and amino acid 
racemization. The technologies used to remove these components are reviowed, 
namely soaking, cooking, germination, fermentation, extraction, enzymatic
methods, irradiation, and membrane filtration. (Food Science and Technology 
Abstracts) See also 0894 1107
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26540 RAHAHM,J.E.; BRESSANI, R. 1965. Effect of bean broth on the 

nutritive value and digestibility of beans. Journal of the Science of 
Food and Agriculture 36(10):1028-1034. Engl., Sum. Engi., 15 Hefs. 
(Divlsion of Agricultural Seienees, Inat. of Nutrition of Central America 
& Panama, P.O. Box 1188, Guatemala, Guatemala) 

Phaseolus vulgarir; Dij,:stibillty; Methionine; Cooking; Guatemala. 

Black, red, and white leans were cooked (1:3, water:beans) at 120 degrees 
Celsiuti and 1.12 kg/square centimeter for 20 min. Chemical analysis of the 
broth showed that it contained low leveln of protein, ether extract, and 
carhohydrates,, and high level of ajh and polytirenols. The effect of the 
addition of tan broth on the PER and digestibility of beans was studied in 
r'at,. YE7PValue. ,,lid ,ruteirluir.tu.2tb111y d":t-,"' :,z the asz .t ,f beaz,
 
broth increased In the diet. White beans -showed highest values of eER, wt.
 
Fain, and protein di estiLility; the latter was lower in the groups

su~l(;inted with met. than In thos-e not supplemented. There was no
 
interactioen e level cet.and ofLtweet, of amount bean broth in the diet on 
uigestibillty. The effect of met. was not re]ated to either metabolic N in
 
feces: or' amount of food connu=ed. A high proportion of the feces N was
 
soluble in NaOH. When rat:, from the different groups were fed diets
 
containing 18 percent bean protein and killed at 6 wk. 
 of age they showed no 
dlfferereu in pancreas wt. that could be related to the amount of broth in
 
the diet, nor, were the levels of trypsin in the pancreas or the amount of
 
p-amirlobenAi acid excreted upon ingestion of
 
:-tnzeyl-L- tyr,: Ini- (-amiino eoc~ eld related to the amount of broth in
 
the diet. (
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26251 PIiESSAI,HhilNAN11z, E. ; NAVARRETE, D.; BRAIIAH, J. E. 1984.Cl.; 

(roteln dlige::tl,il ty of rrothionine supplemented common beans (Phaseolus
vul &Trri::) in adult hlan :subjects. Arorivos Latinoamericanos de 
Nutrlci6n 34(1) :640-653. ngi., Sum. Engl., Span., 17 Refs. (Inst. of 
t,.:trition of Central IACer Parcrrca, Guatemala)c, Guatemala, 

Phase,, s vul gar!::; Cult .var:o; iestibhi lity; Proteins; Methionine; Human
 
nutritlon; Guat,!mala.
 

Protvir, digest: billty of 5 comnon brean cv. of different color was tested in 
young adult:, as the only dietary protein source. Cheese protein was used ars 
reference irotein. The cooked beans provided 0.65 g protein/kg daily, and 
energy intake wa:n adjusted to 45 kcal/kg daily. Met. was added at 0.5 percent
of ingested protein. Results indicated apparent protein digestibility to vary
from 49.6 to (2.1 percent. White-colored beans had the highest value; black 
beans gave the lowest. Cheese protein showed an apparent protein 
digetibility of 76.2 percent. The true protein digestibility was calculated 
uning the endogenous N excretion values obtained in the study, as well as 
literature values. Digestibility increased as expected, but was still low 
compared with other protein sources. A high correlation was found between 
digestibility of DM and protein digestibility. Fecal N was fractionated 
between noluble and insoluble N in a 0.02 N NaOH solution. The soluble N 
fraction wan hiFhly correlated with protein digestibility, with a correlation 
coefficient of -0.914. This fraction, still to be identified, could very well 
te renonsible for the low digestibility values: found for common beans in 
man. (Nutrition Abtracts and Reviewn) 
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26091 FLEMING, S.E.; O'IDNNELL, A.U.; FERMAN, J.A. 1985. Influence of 

fr-,uent and long-term btxan consumption on colonic function and 
fermentation. American Journal of Clinical Nutrition 41(5):909-918. 
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Engl., Sum. Engl., 31 Refs., Illus. (Dept. of Nutritional Sciences, Univ.
 
of California, Berkeley, CA, USA)
 

Phaseolus vulgaris; Diets; Dietary value; Fatty acids; USA.
 

The influence of frequent and long-term consumption of legume seeds on 
colonic function was investigated. Two groups of subjects were studied: I 

group habitually consumed legume seeds as part of their normal diet and the 

2nd group seldom consumed legumes. No differences between these groups could 
be detected for fecal output and frequency, intestinal transit time, VFA 
excretion, or fecal pH during 23-day study periods in which subjects consumed 
either their usual diet or 100 g red kidney beans, daily. The addition of 
teans to the diets of both groups provided significantly more dietary fiber 
and produced greater fecal output and a higher concn. of VFA in feces. Fecal 
output was determined by 2 independent parameters, dietary fiber intake and 
VFA excretion. Beans provided a physiologically useful source of dietary 
fier and favorably influenced colonic function. (AS) 

1171 
26910 HOOVER, B.; SOSULSKI, F. 1985. Studies on the functional 

characteristics and digestibility of ntarches from Phaseolus vulgaris 
biotypes. Starch Staerke 37(6) :181-191. Engl., Sum. Engl., Germ., 43 
Ref'j. , 1llu1 . (Dept. of Crop Science & Plant Ecology, Univ. of 
Saskatchewan, Sansk-toon, Saskatrcwan S7/N OWO, Canada) 

Phaseolus vulgiaris; Starch content; Digestibility; Cultivars; Canada. 

The functional properties of :ntareies from, black, kidney, navy, northern, and 
pinto beans, all biotypes of Phanuolus vul&7aris, were examined. Starch 
granule sizes ranged from 22-39 micron:; (iength) to 19-28 microns (width) and 
shapes varied iron elliptical to oval. Amylose content ranged from 30.2 to 
37.3 percent. A highly ordered crystalline structure of granules (Ca) was 
sugges'ted by reitrlcted swelling power and solubility, resistance to 
alpha-amylaise attack, high gelatinization temp., and stable amylographic 
viscosities. The existenre of a cry-talline structure of the highest and 
lowest order of s;tabili ty among the Rhaseolus starches was indicated for 
pinto and black Leas, resp., which were substantially different than those 
of' kidney, northern, and navy Lean. The higher stability of pinto bean starch 
indieated a hig)er degree of associative bonding forces, namely, hydrogen and 
ccv;,lent, Ictween oxygen and hydrogen atoms of closely packed parallel 
arylose chain:. The wide range 1n amylog'a~hic viscosities was a reflection 
of crystalline ntaillity, amylose exudation, granule swelling, and pH of 
slurry. Gel:s exhibited a hij;her degree cf retrogradation at +4 degrees 
Clsnius than at -15 deg'e en Csl ius. Scanning electron microscopy showed that 
al ;ha-aryla:e-trrated maize starch granules were degraded from the inside out 
by the fortaltion cf large circular holes; those of kidney bean were less 
extensively degraded and showed only scaling and roughening of the surface as 
evidence of granule deter icrat ion. (A.) 
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26596 LEP, K.; GA;CIA L. , J.2. 1985. Iron, zinc, copper and magnesium 

binding by cooked pinto bean (Phaseol;Us vulgaris) neutral and acid 
detergent file-r. Journal of Food Science 50(3):651-653,673. Engl., Sum. 
Engi., 21 fief:., lllus. (Peut. of Food Science, Univ. of 
'iscon::in-Madison, 1605 Linden Dr., Madison, WI 53706, USA) 

Phaseolus vulgari.s; Cooking; Fibre content; Nutritive value; USA. 

Fe, Cu, and 2r but not Mg were bound by neutral (NDF) and acid (ADF) 
detergent fiber obtained frov. cooked pinto beans. Fe binding increased with 
higher' pH, higher Fu conen., higher fiber concn., and smaller fiber particle 
size. Max. binding of Fe war; at pH 6.5 and min. at pH 4.0 for both NDF and 
.DF. A 50 percent decrease in jartliele size increased Fe binding by 8 
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percent. Binding of Cu and Zn increased with higher Cu and Zn corrn. Both NDFand ADF had a greater affinity for' Cu than for either Fe or Zn. Seatchardplots indicated the )rerence or 2 types of binding sites for Zn, one for Fe 
and one for Cu. (AS) 

25958 LIEBMAN, P. 1983. 
1173 

Fear of bloating: beans needn't be bland or
embarraasring. Nutrition Action 10(1) :12-14. 
 Engl., Illus.
 

Phareolu: v iluei-;;iatman nutrition; Cooking; USA. 

The reason why many North Arr.eriean do not consume beans--bloating (also
called inil',ceation or flatulefrce)--is discussed. Flatulence is caused by 
the
indigestible sugar raffrino 3 and by stachyone and vertgcose, which are acted
 upon by intestinal bacteria caucing fermentation nd 
gas production. A method
for leaching out of thesercme augara fron t ann by soaking in water isgiven, although valuable vitamin:: and minerals can be lost in the process. 
(CIAT)
 

117426908 HENDEZ, 1.1..; POIJCHET C., M.A. 1984. Estudo analitico dos
intcgrante: da firacao fitra de alimentoc, v gotai:. (Constituents ofricetary fiter of veg-tables. Studies on rui: 0). Ciencia e Tecnologia de
Alimenrto: 4(1):9-103. Port., Sun. Port., Engl., 35 RefL. (Depto. deFarmapiza det Univ. Federal Flumrinenze Rua Dr. Hario Viana, 523, 211.000
 
Ni teroi-rJ, Bra I ) 

Ph r'eolu: voi,:nr"ir; "ire contrai; Nutritivo value; Brazil. 

StudI: .e.- conduct, d or, (-o rdo( :-ition of dicta ry fij r, isolated from 4
kidney bean tv. (L',ni 1, 1051, Co;ta Rica, nd Carioca), and from cowpeas
or hick,. ,1 a re 4ivorr for moi:rture, uther extract, protein, soluble

,nd ln:olil ,,ah, 
.lliflofe, Iigniri, hericelluloaea, totrl and reducing:;uK-ars, souh . ectin, nrdjrotopetir, in dietary filer i:rolated from raw or
cooked ra.rri;: . (Focd ice and Te'hnoiogy Aictracto)
 

11'/5
26370 NA -: , TliiitZ, hBESSAtI,. ; O.M.; Ii. 1984. i gestibi dad, 

vaor 
L de 

l rot(r cr y retd de |,rotelnah e ditari base. 

Ilitarno/frI ic y d1 ca/frijol en j6v,ne.r adulto. 
 (DiLentibility,

prot iri ii.cc, teir r juilr iertc of 1[lantairn-v.an and casoava-beandiet: in. y .ur 4 , m - 1 r)t ) xivc,: Lat ictir,r ,ano:; du Nutrici6n
cr44) ('4-{ . ;.r;c., ?rn. Lpan., Engl. , 17 lief:;. (Im t. de Nutricit6 de 

Ce~r. r rr( , Frr 1', Cuateral a, Cuater ala) 

iharry I.; et [iji e:1:1ti'ity; Human nutrition; Iutritive value;}'ra ua, .a .1
o: n;; 


Th,' siort-tr ; n', m,thc With ucltil( intakes wa' u ed with groups ofIC or, ,' !- Yr , 'iv, i diet lhacietonrrarsava or f iantain witthout or with th t r ittak., 'ar 0, 0.2, 0.14, ad 0.6 gikg daily.Ever. with ,.ntt "f 1; (f 1c5.7 and 11/.11 miJ kg daily, the men did not reach
 
to i i ii,1 , Inr t ,ir. i ,t' 
 iti iity wa; 51j.7 p rcent for the cassava-bean
diet aId 3q. ,I c1 r thrt. I rrtair;-t,r, diet. 1ian N irtake roqui red to
readh 11.qc r:iti
i r 'or th t a::rdva-t,.n diet wa: 1111.2 mj/kg daily, varyingfrort, 61 . tc 17,.4 :/ , .n fci the ;:larntain-t-an diet 111.9 mg/kg daily,varyr-W fn' F(3.f.t Iu-1J.2 ' In 4 of 5 trenwho took part in both
:tudlt:, thir; ricillred to read. N Huililbrium was greater with
Ilantain-Lear thai,with tLe cr 

the 
:ava-tear: diet. (AS (extract)) 
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2C,0B6 f [ LV, N.P. ; PltiYS.NN, .ATH .P. ".; , ALUNKHII, D.K. 1985. Dry
lo:anttrnhir:i:a rvir.v of nutritional irpllicrtlion. Journal of the
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American Oil Chemists' Society 62(3):541-549. Engl., Sum. Engl., 91 Refs.
 

(Dept. of Food Science & Technology, Virginia Polytechnic Inst. & State
 

Univ., Blacksburg, VA 24061, USA)
 

Phaseolus vulgaris; Tannin content; Nutritive value; Antinutritional factors; 

Digestibility; Cooking; USA. 

Recent research on legumes tannins and their possible influence on 
nutritional quality of leguFmes as human food i reviewed and summarized. The 

tannin content of' dry beans ranges from 0.0 to 2.0 percent, depending on the 
bean species and color of the seed coat. Many high tannin bean var. are of 
lower nutritional quality than low tannin bean var. Naturally occurring food 
legume tannins are reported to interact with proteins (both enzyme and 
nonenzyme proteins) to form tannin-protein complexes resulting in 
inactivation of digestive enzymes and protein insolubility. Both in vitro and 
in vivo studies indicate that lean tarnins decrease protein digestibility, 
either by inactivating digestive enzymes or by reducing the susceptibility of 
the substr'ate proteins after' forming complexes with tannins and absorbed 
ionizable Fe. Other deleterious effects of tannins include a lowered feed 
efficiency and growth depression in exptl. animal!;. The antinutritional 
activity of bean tannins can be reduced by processing (1 or' a combination of 
2 or more methods), for example dehulling, soaking, cooking, and germination. 
Genetic selection also may help in breeding var. low in tannins. Potential 
chemical treatments such as use of tannin complexing agents are discussed. 
(AS)
 

1177 
26511 SODIPO, O.A.; ARINZE, H.U. 1985. Saponin content of some Nigerian 

foods. Journal of the Science of Food and Agriculture 36(5):1407-408. 
Engl., Sum. Engl., 6 Refs. (Dept. of Biochemistry, College of Medical 

Sciences, Univ. of Maiduguri, P.M.5. 1069, Maiduguri, Nigeria) 

Phaseolus vul garis; Dietary value; Nutritive value; Nigeria. 

Saponins were extracted and jpurified from iillet, beans, Sorrhum vular'e, and 
groundnut. Bean. were found to contain a considerable amount of saponin 
(245.0 mg/kg), while millet, S. vulgare, and groundrnut contained 1914.7, 72.7, 
and 48.8 mg/kg dry wt. lasts, resp. (AS) 

1178 
26576 STEINSAFI, A.; AGUILERA, J.M.; YAPF2, E. 1984. Effect of roasting 

on the nutritional value of dry teans (Phaseoluo vulgaris). Nutrition 
Reports International 30(3):581-585. Eng. , Sum. Engl., 8 Refs. (Univ. 
of Call orrdLa, berkeley, CA 914720, USA) 

Phaseolus vul garis; Seed; Roasting; Storage; Protein content; Cooking; Water 
content; Fat content; Ash content; Fibre content; Nutritive value; USA. 

Dry eans of cv. Tortola Diana slightly roasted by slld-to-solid heat 
transfer' to 105 degyrees Cels-ius in 3 min were stored at 20 degrees Cel sius 
for 10 o. After' soaking and cooking in boiling water, roauted beans achieved 
eating texture 30 min tefore untreated controls. There was no major 
difference in ;roxiraite conmo:;itiorn. Boasted and unroasted :samples prepared 
at 3 cooking tImes (for vroper texture and [p1u:; and Minus 30 Min) showed no 
significant diff 'er'e In N'Ph wir'n given to rat!. NPR value's ranged from 3.46 
to 3.60 for" the 6 ,an;eIvu. (A) 
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26571 VAGA', F.;,ESSAN, RI.; NAVARiETE, B.; DRA}AM, J.E.; ELIAS, L.G. 

1981. bigestibilidad de la Iprotefna y energla de dietat; elaboradas a base 
de arroc y frli ole. r. humano adultos. (Digestibility of protein and 
energy in di ts laced on ri.cc and beans for adult feroon). Archivos 
Latinoamer I anos de Nutri ci Sn 314(M:109-129. Sjan., Sum. Span., Engl., 15 
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Refs., Illus. 
 (Inst. Costarricense de Investigaci6n y Ensehanza en
Nutrici6n y Salud, Apartado 4, Tres Rios, 
Costa Rica)
 

Phaseolus vulgaris; Diets; Digestibility; Proteins; Guatemala.
 

For periods of 10 days 10 men were given dlets based on rice and beans to
supply 46, 72, or 
103 mg ./kg daily. When the basal diet 
(rice provided 60
and beans 40 percent of the protein) was given at 103 mg N/kg and grossenergy 50 kcal/kg daily, apparent and true digestibility of N was 59.1 and
70.8 pLrcent, resp., digestibility of energy was 93.8 and of ME 92.5 percent.
Whern 10 percent of the plant protein was replaced by milk protein,corresponding values 65.3,were 76.8, 93.5, and 92.1 percent. When grossenergy of the diet was increa-ed from 45 to 50 kcal/kg daily there was noeffect on N or energy absorption. Apparent digestibility of N increasedsignificantly when the amount of N in the diet was increased and ttabilizedwhen N intake exceeded 100 mg/kg daily. (Nutrition Abstracts and Reviews) 

1180
26561 VARGAS, J. E. ; BRESSANI, R.; NAVARRETE, D.A.; BRAIIAM, J. E.; ELIAS, L.G.1984. Efectc do la suplementaci6n de proteina animal y energia en lacalidad proteinica de dietas a base de arroz y frijol en hombres adultos.(Effect of animal protein and energy supplementation on protein qualitydiets based on rice and beans in adult men). 
of 

Archivos LatinoamericanosNutrici6n 34(1):46-68. Span., Sum. Span., Engl., 23 Refs. (Inst.Co"t::rritcnae de Investigaci6n y Enseanza en Nutrici6n y Salud, Apartado
4, Tres Rios, Costa Rica)
 

Phaseolus vulgaris; Human nutrition; Diets; Protein content; Guatemala. 

For 10 days 10 men were given a diet in andwhich rice and teans supplied 6040 percent of protein, reap., and 46 kcal ME/kg daily. Regrcsion coefficientbetween ingested N and 1; balance was 0.76 plus or minus 0.11, and N formaintenance was 96.2 plus or minus 13.7 mg/kg daily. When the same diet wasgiven at 51.2 kcal ME/kg daily, the regression coefficient was 0.80 plus orminus 0.13 and N for maintenance 90.1 plus or minus 8.7 mg/kg daily.
Differences 
 between the 2 expt. were not significant. When 10 percent of theprotein in the dlet was replaced by milk protein and given at 45.2 kcal ME/kgdaily, the regress;ion coefficient was 0.96 plus or minus 0.08 and N formaintenance 78.6 plus or 10.2minus mg/kg daily. These values weresignificantly different from the previous one. When the same was given at48.9 kcal ME/kg daily, regression coefficient was 0.86 plus or minus 0.7 andN4for maintenance 82.4 plus or minus 10.2 mg/kg daily. (Nutrition Abstractsand Reviews) See also 0891 1112 1222
0912 1221 
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26070 MAHMOUD, S.A.Z.; THABET, F.M.; RAMADAN, E.M.; KHATER, T. 1984.
 

Microbial and biochemical changes in soil and rhizosphere of tomato and 
common bean plants. Zentralblatt fuer Mikrobiologie 139(4):219-225. 
Engl., Sun. Engl., Germ., 15 Refa., Illus. (Dept. of Agricultural 
Mi:crobiciogy. Faculty of' Agriculture, Ain Shams Univ., Shoubra El-Khaima, 
Egj,)t) 

Phaseolus vulg'aris; Rhizosibere; Roots; Microbiology; Bacteriology; Soils; 
Egypt. 

Total microbial flora, as well as some of the important microbial groups, 
were determined in soil and rhizosphere of both common bean and tomato plants 
at different staFge of growth. The accusulation of some important biological 
substances in root zone was also interpreted. The total microbial flora in 
general decreased slightly during the growth season in both soil and 
rhizosphere region. The rhizosdipere/soil ratios were positive and ranged from 
5 to 20 depending on plant species and age. There was a distinct relation 
Letween the :stages of plant development and the densiaies of total microbial 
flora, actinorLyeetes, U fixing clostridia, sporaformers, aerobic and 
anaerobic collhce dcoinpocers. Densities of aerobic N fixers (Azotobacter) 
and fungi seemed tu ce constant in their low count in the rhizosphere regions
 
durin the growth .!ason. (AS) 
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101 iHIZODIUM SPP. , NITROGEN FIXATION AND NODULATION 

1182
21i182 FERRERA-CERRATO, R. NUO:K E. , R.; LOPEZ-ALCOCER, E.; ETCIIEVERS, J.;

GARPEZi, A.K. 1983. Reruarch coordinated program (FAO/IAEO-C.P.) on the 
use of isotoper in nitrogen biological fixation studies (contract
2332,R3/S'r), Mexico. Final report. Chapingo, Mxico, Colegio de
ioatgraduacrc. Centro de Edaf'ologla. Secci6n de Microbliologla y Dioquimica
de uelo. 3p. Fngl., 6 lief:. Illus. 

Phaneolus ','ugn' i CultiVa's; Nitrcgei fixation; Hhizobium ha:eoli;

Strainll Yi d ;d1 ry latter; Ferti Ii zer:; 
 N Nodulat on; Mexico. 

:3ean cv. Criolla regional (type IV), fiaycnex (type I), and Ojo de Cabra (type
II) we 'e evaluated for' N fixation with }ihiiobium 1haseoli -;trains FL 1 14, EL
71, and a native !1train u:nir (101!-labelled 9 I4)2ci4, if) San Miguel,
Mexico. Stati:tically :nignificant dl ffereceeo for total PM yield were onlyobt,;erved a:; affected ty k'anl cv.; Criolla re-gional was :;perior to tile other 
cv. (9.96 kg KM/ha v:.. 6.21 an ,.99 for Ojo de Cabra and bayomex, reap.).
Grain yield and total N yield (lid iot Vary vignificantly among cv. Tile

;'ercentage IN dr'ived 
 fror, the fert' ilizor wal; higher' for flayomex and OJo de
Cabra (3.76 and 3.,, renp. , vw, 1. 18 for Criolla); a similar pattern was

observed for pert-entage 
 N dr-! ved fromt the soil (91.37, 88. 11, and 53. 15,
 
r ,. )e:' However', 
 e rcent age N: derived fron. -ymbiotio fixation waa the
 
contrary; 
 i . . , 4.87, a. 12, arld 44.611, rely . All Phizobium strains showed the 

a ; fxzt ca;aclty. In teems of noululation, the deccen(ing order for
r'a ior 

bear. cv. wa:r Crirl la, Cio de Cabra, and Baycmex. Symbictic I' fixation is

higil,r rc, :ldreterrinate cv. wirh a 
 long vegetativo cycle. Ojo de Cabra and
P, yonTlX na'.' a low N fixation cataclty. While N !'iX;1tlOi war; higher in
Cri'olla, ,3-ain ylild 'wac not :i gel ricantly icreaced. (CIAT) 

26670 HUNTINGTON, T.G. 198lc. 7T 
1183 

infllienee of tillagv, inoculation and the
regulation of :rycciotl nitrogen fixation on the production of field 
buans, and tie lnatior (1r1;er'cf nitrogen from winter annual cover' crops.
Ph.D. Th 's. Lexincgtc, nii rd ty of Kentucky. l?3p. Engl., Sum. Engl., 
196 tefs.. 1lila:. 

Flacedouc vcigari! ; Nlitrogen f xatNo; itrogetn-fixing bacteria; Rhizobium
 
p:aseoli ,eIncoulat 
 on; Land r .'e'tlor.; N; Fertilizern:; Yields; Doiinican
 
Retublic.
 

Field expt. were' e t,0I:1;ed ait :;veral locatiorcn in the Dominican Republic

in 1982 
 rid 1483. i t .x;t. -v4alIted tlhe rno-tillage crloping ryatem and

cubsequeat 
 ext. x n tli ' r':;'on::e of 1eans to inoecslton with improved

s;trains of Iihizotitar (,o ; and deterried the i'luence of tillage and 
P 
fertilizaton or thi noculatiun rei:;pone. Tie effectivene:ss of indigenous

str'air.r or 1.. i:(cc' 
 wo't t(,IcZred With ccizcer'loial inocolant and N
 
fertillio, r ty ,.valating the Fl'cwthi 
 r oc offe' bc'ean ill the greefrhouxe.
 
Further llrve:t 
 a;tlo; we.r ine to (rot'.' the limitations to N fixation
 
iir, 'ee~ in th '' : 
 'uiail.*0:1.o -i tn'ogenacse eryme activity pv'ofiles of

differeint hoc:t/,cdoihylt, 
 oc*. I t or'' Wre ctoar'acter'ized Io di;tlguih
whether ten.;cr2 regniat'or c' rf'iation rate wa: tihe pr'irir'y limiting factor. 
The 'dailtatii it o tr A rio-till - :;y:ter' to various -oil and clli tlcconditicn:; w: die ti. .r icl fin Yed red Leans wet' rot influenced by
incoultit. wilh lri'C z.icr. Tie re:or'tn.t to i'cculation wa riot influenced by
tillage :' '. A widei r lr tg i fixationf1ct tenets betueen indigenous
str., in:' c-f (i . i~a: Oli a cir,'c. T ' ", 'efft'i'e ttr'ainr wer
significar;tly Iv:e:'-ff'itlv, thar N frtilizer it, :'upplyrg It N
requir ements. ConI r on" be tweet offective and ir.t'fect.ive strain; indicated 
that fixation rate wa: th mos;t anto tart factor controlling effetivenean 
he tweer strainri. (AS (extract)) 
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26548 JOSEPHSON, K.L.; PEPPER, I.L. 1984. Competitiveness and
 

effectiveness of strains of Rhizobium phaseoli isolated from the Sonoran
 
desert. Soil Biology and Biochemistry 16(6):651-655. Engl., Sum. Engl.,
 
16 Refs. (Dept. of Soils, Water & Engineering, Univ. of Arizona, Tucson,
 
AZ 85721, USA)
 

Phaseolus vulgaris; Strains; Rhizobium phaseoli; Nitrogen fixation; 
Nodulation; USA.
 

Four strains of' Rhizoblum phaseoli were examined for N2 fixation 
effectiveness and for, competitiveness for nodule occupancy, using 
strain-specific fluorescent antibodies. Competition studies in Leonard jars 
in a growth chamber showed that strain KIM-5, a cool season isolate from 
Kimberly (Idaho, USA), consistently occupied the majority of nodules on beans 
cv. Kentucky Wonder, when applied as a mixed inoculant with desert strains 
(K-I, 36 or 90). Competitiveness of KIM-5 was independent of cell no., as
 
shown by the high recovery of KIM-5 fion nodules even when extensively 
outnumbered in the inoculant. KIM-5 performed better than the desert strains, 
regardless of whether they were ineffective (strains 36 and 90) or highly 
ef"ective (K-I). Although KIM-5 was more competitive than K-i, no difference 
in infectiveness (as shown by nodule mass) or effectiveness (as shown by 
percentage N, total plant N, C2H2 reduction and total plant wt.) was 
observed. In YEMbroth, .3train K-i showed increasing growth rates when the 
temp. was increased from 27 to 35 degrees Celsius, and was viable at 40 
degrees Celsius. Thesne data indicate K-i to b, an unusually heat-tolerant 
strain. Growth rates of KIM-5 were constant from 27 to 35 degrees Celsius and 
the organism was not viable at 140degrees Celsius. Both strains produced acid 
in a defined broth medium. The effectiveness of KIM-5 and K-I was also 
evaluated under field conditions using single strain inrculants with 2 pinto 
bean cv., Mexicali 80 and Delicias 71. Inoculation with K-i resulted in yield 
increases with both cv. over uninoculated plants, whereas there was little 
difference between plants inoculated and or not with KIM-5. (AS) 

1185
 
26284 MARTINEZ, E.; PARDO, M.A.; PALACIOS, R.; CEVALLOS, M.A. 1985.
 

Reiteration of nitrogen fixation gene sequences and specificity of
 
Rhizobium in noduletion and nitrogen fixation in Phaseolus vulgaris.
 
Journal of General Microbiology 131(7):1779-1786. Engl., Sum. Engl., 29
 
Refs., Illus. (Centro de Investigaci6n sobre Fijaci6n de Nitr6geno, Univ.
 
Nacional Aut6noma de M6xieo, Apartado Postal 565 A, Cuernavaca, Morelos,
 
M6xico)
 

Phaseolus vulgar is; Rhizobium; Rhizobium phaseoli; Strains; Isolation;
 
Nodulation; Mexico.
 

The symbiotic properties of a broad range of Rhizobium phaseoli strains and 
other rhizobia isolated from different legumes are described and their
 
nitrogenase reductase coding sequences (niffi)are analyzed. Results indicate
 
that most R. phaseoli strains have reiterated nifilsequences. Reiterations
 
are also found in rhizobia from nodules of other Phaseolus species and from
 
the close relative of Phaeolus, Pachyrhizus. However, nifligene reiteration
 
is not always found in the rhizobia able to nodulate and fix N in Phaseolus, 
since some strains i.-olated from nodules of Phazeolus vulgaris as wil as 
from other' iegumes are able to establish an effective symbiosis with P. 
vulpris and do not show reiterations. The existence of different 
evolutionary lines of R. phaseoli is proposed. The reiteration of nif genes 
uay be considered a n.arker for' the most abundant and specialized of these 
evolutionary lines. (AS)
 

1186 
21526 PEREIRA, P.A.A.; ARAUJO, R.S.; ROCIIA, R.E.M. DA; STEINMETZ, S. 1984.
 

Capacidade de gen6tipos do feijoeiro de fixar N2 atmosfbrico. (Ability of
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bean genotypes to fix atmospheric N2). 
 Pesquisa Agropecudrla Drasileira

19(7):811-815. Port., Sum. Port., 
Engl., 14 Ref's., Illus. (Empresa
Brasileira de Pesquisa Agropecu ria, Centro Nacional de Pesquisa de Arroz
 
e Feijao, Caixa Postal 179, 74.000 Goiania-GO, Brasil) 

Phaseolus vulgaris; Nodulation; Cultivars; Nitrogen fir-ition; Rhizobium; 
Genotypes; Brazil.
 

A field screening program conductedwas at the Centro Nacional de Pesquisa deArroz e Feijao (Goiania, Brazil) to evaluate the ability of 
several beangenotypes to fix N biologically. Dry wt. of nodules and nitrogenase activity

were highly variable. They were higher at the floweriig stage than at themiddle pod filling stage of bean plants. A senescence of the nodules occurredat this physiological phase. More than 40 percent of the genotypes studiedshowed nodule masses over 92.5 mg/plant. Some genotypes showed as high as 200
mg/plant, which 
in turn can be compared with nodule 
masses obtained from
other leguminous plants that 
are known to have efficient symbioses with
bacteria of 
the genus Rhizobium. CNF 1855, 
CNF 1882, and Valle 18 were the
best nodulating genotypes while CNF 1454, Lustroso Clara, Mulatinho, and CNF 
1102 were some of the worst ones. (AS) 

26558 VOSS, M.; 
1187
 

FREIRE, J.R.J.; SELBACK, P.A. 1984. Efeito de niveis de
oalcArio no solo e na capacidade de competicao de estirpes de Rhizobiumphaseoli per sitio de nodulacao. (Effect of lime rates on soil and on the 
competitive ability of Rhizobium phaseoli 
strains for nodule sites).Pesqui-a AgropecuAria Prasileira 19(4):433-439. Port., Sum. Port., Engl.,
26 Refs., Illus. (Inst. Agronomico do Paran6, Caixa Postal 1331, 86.100
 
Londrina-PR, Brasil)
 

Phaseolus vulgaris; Inoculation; Strains; Shizobium phaseoli; Agricultural

lime; pl4; Nodulation; Brazil.
 

Seedlings of bean cv. Turrialba-44 were inoculated with strains of Rhizobium
 
to 
evaluate their competitive ability for nodule sites in soil 
treated with

different rates 
of lime and presenting low 
initial population of R. phaseoli
and low Al(3+) and Mn(2+) contents. The Rhizobium strains Car 04, 
Car 37, and
Car 443 were evaluated at 5 lime rates. 
Car 43 was the best competitor at p4
5.1 and 5.4, while Car 04 was better at 
pH 5.9, 6.2, and 6.7. The competitive
ability of Car 37 
was similar at the 1st 4 lime rates, 
but decreased at the
highest lime rate. For 
a pH4range of 5.1-6.2, 
a single linear relationship

was 
observed between the competitive ability for nodule sites of the Car 04

and Car 43 strains and the soil 
pBi.The Rhizobium strains Srmia 487, Semia
492, Car 04, 
Car 37, and Car 43 were evaluated at 2 lime rates. Semia 48
occurred in more than 80 percent of the nodules at pl 5.2 and 6. The effectof lime 
rates on the competitive aoility for nodule sites varied with R.
 
phaseoli strains. 'AS)
 

1188
26529 
WEISER, G.C.; GRAFTON, K.F.; BERRYHILL, D.L. 1985. Nodulation of drybeans by commercJal and indigenous strains of Rhizobium phaseoli.

Agronomy Journal 77(6):856-859. Engl., Sum. Engl., 21 Refs., Illus.
 

Phaseolus vulpris; Rhizobium phaseoli; Nodulation; Strains; Yields; 
Cultivars; USA.
 

A 2-yr fi,,ld study was conducted in Fargo (North Dakota, USA) to assessnodulation by indigenous soil strains and commercial strains 127K12b, 127K4,and 127K81-3 of Rhizobium phaseoli in the dry bean cv. Fleetwood, Pinda:,UI-114, and Upland. Inoculation with the commercial strains, compared with
uninoculated controls, did 
not increase seed 
yield; however, nodule no. and
fresh wt. were influenced. Strain 127K12b 
produced more nodules, more total
nodule tissue, and larger nodules than other commercial or indigenous 
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strains. Cv. UI-114 had more nodules, total nodule tissue, and larger nodules 
regardless of inoculum source. The effect of individual inoculum strains did 
not vary between years, but was cv.-specific for nodule characteristics. 
Inoculation with commercial strains resulted in significantly greater nodule 
no. and tissue, and larger nodules relative to indigenous soil strains. (AS)
 

1189 
26554 WONG, P.P.; SHANTHARAM, S. 1984. Binding between pole bean 

(Phaseolus vulgaris L.) lectin and rhizobia that do or do not nodulate the 
pole bean. Canadian Journal of Microbiology 30(11):1349-1356. Engl., 
Sum. Fugl., Fr., 34 Refs., Illus. 

Phaseolus vulgaris; Rhizobium phaseoli; Strains; Nodulation; Rhizobium 
leguminosarum; Letins; Nitrogen fixation; USA. 

Phaseolus vulgaris cv. Kentucky Wonder was nodulated not only by Rhizobium 
phaseoli 127K14 but also by Rhizobium ap. 127E15, R. leguminosarum 92A3, and 
R. trifolii 0403. It was not, however, nodulated by H. trifolii ATCC 14481
 
and R. japonicum 61A118. The binding between the bean lectin and various
 
strains of Rhizobium that can or cannot nodulate the bean was tested. Results 
suggest that the sugar specificity of bean lectin for binding rhizobia may be 
different than that for the interaction with erythrocytes. Since the sugar 
specificities of bean lectin and soybean lectin for binding R. japonicum are
 
different, rhizobia such as R. Japonicum 61A118 may have multiple independent
 
binding sites, each having different sugar specificity, for lectins of
 
various legumes. (AS (extract))
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26550 YOUNG, J.P.W. 1985. Rhizobitm population genetics: enzyme
 

polymorphism in isolates from peas, clover, beans and lucerne grown at the
 
same site. Journal of General Microbiology 131(9):2399-2408. Engl.,
 
Sum. Engl., 52 Refs., Illus. (John Innes Inst., Colney Lane, Norwich NR4
 
7U!;, England) 

Phaseolus vulgaris; Rhizobium meliloti; Rhizobium leguminosarum; Nodulation;
 
Enzymes; United Kingdom. 

Isolates of Rhizobium meliloti and of R. leguminosarum biovars viceae, 
trifolii, and phaseoli were obtained from a single site in Norfolk, England, 
and examined by enzyme electrophoresis of glucose-6-phosphate dehydrogenase, 
superoxide dismutase, beta-galactosidase, and esterases. All the enzymes had 
mobility variants, but the variation of the different enzymes was highly
 
correlated, so that only a restricted no. of combinations (electrophoretic 
types) were found. Some electrophoretic type- were confined to a single 
biovar, but others were shared among R. leguminosarum biovars viceae, 
trifolii, and phaseoli. Moat R. meliloti isolates were quite distinct from 
those of R. leguminosarum. Electrophoresis of total soluble protein in the 
presence of SOS revealed variation that correlated with the electrophoretic 
type rather than with the host range. It is suggested that the Rhizobium 
isolates from this site comprise a no. of genetically distinct lineages, some 
of which may carry any of several different host-range determinants, anld 
which therefore appear in more than 1 biovar. (AS) See also 0867 0911 
0913 0918 0969 0984 1007 1100 1126 
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26922 ARBULU, D., P.; RUIZ DE LONDONO, N.; PACHICO, D. 
1986. Diagn6stico

de la producci6n de frijol 
en la Provincia de Chota, Departamento de
Cajamarca, Per6, 1985. (Diagnosis of bean production in the province ofChota, department of Cajamarca, Peru, 1985). Cali, Colombia, Centre

Internacional de Agricultura Tropical. Documento de trabajo no.12. 6 

1p.
Span., 7 Refs.
 

Phaseolus vulgaris; Cultivation; Socioeconomic aspects; Production;
Marketing; Transfe±r of technology; Technology evaluation; Peru. 

The results of a survey conducted among 140 small bean producers in theprovince of Chota (Cajamarca, Peru) to characterize regional bean productionand to provide technical recommendations are presented. Data were collected 
on crop rotations, planting dates and methods, soil 
preparation, seed
sources, var., cultural practices, marketing, labor, and other resources. Theav. bean yield in the region is only 180 kg/ha. Farmers believe that drought,diseases, and the lack of capital are the main factors limiting bean
production, while researchers point at plant density, diseases, and soilfertility. The technical solutions proposed for bean production improvement

include the use of improve( var., 
changes in planting systems, and the use of
chemical inputs. Socioeconomic studies parallel to on-farm agronomic trials 
are recommended. (CIAT) 

1192
25756 ASCENCIO, J. 1985. Determinaci6n del 
Area foliar en plantas de
caraota (Phaseolus vulgaris L. ), yuca (Manihot enculenta Crantz) Y batata(Ipomoea bctatas (L.) Poir.) 
utilizando dimensiones lineales y de peso
seco de las hojas. (Determination of leaf area in bean, cassava, and sweet.
potato plants using linear measurements and leaf dry weight). 
 Turrialba


35(l):55-64. Span., Sum. Engl., Span., 13 Refs., Illus. (Univ. Centraldo Venezuela, Facultad de Agronomia, Depto. de BotAnica, Maracay, 
Venezuela) 

Phaseolus vulgaris; Leaf area; Leaves; Statistical analysis; Venezuela.
 

Correlation and simple regression analyses were used 
to estimate leaf area inbean, cassava, and sweet potato plants using linear measurements and leaf drywt. Selection criteria of the best equations were the goodness of fit,comparison of observed and calculated values, and the standard error of
estimate. In the case of bean ev. Tacarigua, the data obtained in theestimation of leaf area/plant were also compared using the selectedregression equation and the gravimetric method of area:wt. ratio to determine 
2 growLh indices: NAR and leaf area ratio. (AS-CIAT)
 

26590 BARCELO, R.; MARTNER, R.; 
1193
 

RIVAS E., M. 198h. 
 Le iv-tcmc alimentairo
mexicair a la lumiev. do la crise agricuv de l'Am6rique latine. (The

Mexican food system in the light of agricultural crisis in Latin America). 
Etudes Rurales no.95-96:331-337. 
Fr.
 

Phaseolus vulgaris; Agricultural projects; Economics; Prices; Development;
 
Mexico.
 

Rural development efforts in Mexico are anatyzed, within the generalframework of recent economic trends in Latin America. In particular, theMexican food system, a rural development project created in 1979 to promotemaize and 
bean production among small farmers in Mexico, is discussed. The

product pricing and credit policies adopted by the project 
are discussed, as
well as the results obtained. It is argued, however, that the project's
performance in highly hampered by a no. of obstacles, including inappropriate 
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agricultural policies, poor extension services, excessive state intervention, 

and a high incidence of poverty among small farmers. Some policy 

recommendations are outlined. (World Agricultural Economics and Rural 

Sociology Abstracts)
 

11)4
 

26232 COBDEU, J.L. 1985. Comercio exterior do productos bAsicos: el caso 

del frejol en Am6rica Latina y el Caribe. (Foreign trade of basic 

products: the case oi beans in Latin America and the Caribbean). 

Santiago, Chile, Organizaci6n de las Naciones Unidas para la Agricultura y 

la Alimentaci6n. 110p. Paper presented at Curso Internacional do 

Investigaci6n sobre Prsducci6n del Frejol, Santiago, Chile, 1985. Span. 

Phaoeolus vuliris; Trade; Production; Yields; Latin America; Caribbean.
 

Difficulties in the exportation of basic products, particularly beans, in
 

Latin America and the Caribbean are analyzed. Tables with data on production,
 

yields, exports, and imports between 1967-84 for this region are included.
 

Perspectives for an increase of regional commerce are analyzed. (CIAT) 

1195
 

26956 DUE, J.M. 1985. Summary of farming systems bean research in
 

Tanzania, 1982-85. In Minjas, A.N.; Salema, M.P., eds. Workshop on Dean 

Research in Tanzania, Ath., Morogoro, Tanzania, 1985. Proceedings. 
4
 

Tanzania, Sokoine University of Agriculture. pp.1 6-151. Engl., Sum.
 

Engl., 6 Refs. (Univ. of Illinois at Urbana-Champaign, 305 Mumford Hall,
 

1301 West Gregory Drive, Irbana, IL 61801, USA) 

Phaseolur vulgaris; 2ocioeconomic aspects; Tanzania. 

One of the objectives of the Bean/Cowpea Collaborative Research Support 

Program in Tanzania was the development of high yielding Phaseolus vulgaris 

var. which would be d:'ought, insect, and disease resistant and acceptable to 

consumers. If new bean var. are developed and adopted by small farm families, 

they must fit viably into the present farming system as well as being 

accepted by consumers. To provide information to the bean breeders, data were 

gathered on the present farming systems in major bean growing areas of 

Tanzania regarding the present preferred var., the importance of beans for 

consumption and income, the importance of beans relative to other crops, 

labor, and other, inputs utilized, and socioeconomic characteristics of the
 

families. Data from the farming systems studies undertaken from 1982 to 1985 

are summarized. (AS (extract)) 

1196 

21738 GUTIERREZ G., J.; ZULUAGA L., II. 1975. Anlisis de precios al por
 

mayor para seis productos agricolas (arroz, az6car, caft, frijol, maiz y
 

panela) en la ciudad de Manizales. (Analysis of wholesale prices for six
 

agricultural products (rice, sugar, coffee, beans, maize, and panela
 

(brown sugar loaf)) in Manizales). Tesis Ing.Agr. [anizales, Colombia, 

Universidad de Caldas. 169p. Span., Sum. Span., 24 Refs., Illus. 

Phaseolus vulgaris; Prices; Colombia.
 

Price trends, level of significance, seasonal price movements, changes in the 

monthly pricts, and their percentage repreventation in Manizales, Colombia, 

were analyzed to make a production program for each one of the following
 

agricultural products: rice, sugar, coffee, beans, maize, and panela (brown
 

sugar loaf). The products studied show a great price instability throughout
 

the year as well as during the study period. (AS (extract)-CIAT)
 

1197 

26957 YWINEIERE, D.J.; MBIHA, E.R. 1985. A case study of bean marketing at 

the producer level in Mgeta Division, Morogoro region. In Minjas, A.N.; 
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Salema, M. P., eds. Workshop on Bean Research in Tanzania, 4th., Horogoro,Tanzania, 1985. Proceedings. Tanzania, Sokoine University of Agriculture.pp.152-154. Engl., 
Sum. Engl., 1 Ref. (Dept. of Rural Economy, Sokoine

Univ. of Agriculture, Morogoro, Tanzania)
 

Phaseolus vulgaris; Marketing; Prices; Tanzania. 

The economics of bean marketing in Mgeta (Morogoro, Tanzania) is examined.There in much concern over the price spread between farmer and urbanconsumer. Under current conditions, marketing margins can be expected to bewide. The study has revealed that the main problems farmers face are lack offarm inputs, low product prices, poor marketing services, and inadequatetransport facilities. This :situation makes the rnrketing system full of risksand uncertainties. As a renult, rural-urban traders take advantage bycharging low prices for produce while farmers have to pay high ;rices forother consumer Foods and farm inputs. (AS) 

119F26958 MAGAYANE, F.T.T.M. 1965. Oinions of the p)articijants of the firstfarmer and extension worker short course or. improved bean production heldat Sokoine Unlver::Jty of Agriculture from 26-30 August, 1985. In Minjas,A.N.; Salema, M.P., eds. Workshop on Bean Research in Tanzania, 4th.,Morogcro, Tanzania, 1985. Pruceedings. Tanzania, Sokoine University ofAgriculture. pp.155-158. Engl., Sum. Engl., I Ref.
 

Phaseol us 
 vulgarisj; Trans.fer of technology; Tanzania.
 

A 4-day cour:e for farmers and extension workers from Hgeta 
 and MagoleDivision (Horogoro region, Tanzania) was held at Sokoine U. of Agriculture,to clui , the larticipants with improved bean production techniques. Courseparticipants evaluated the course as moderately to highly useful, thereforeit is reeccorended that such cour:e: be held from time to time. (AS (extract)) 

119926959 l3IIHA, h.P. 1985. Preliminary report on the 1984/85 socio-econasicinve:tigatior, Cf :sall scale bean farmer: in Hgeta Division, MorogoroDistrict. In Hinjas, A.U.; Salema, M.P., eds. Workshop on Bean Researchin Tanzania, 4th., Moroguro, Tanzania, 1985. Proceedings. Tanzania,Sokoine Univer:ity of Agri ulture. pp. 159-161. Engl., Sum. Engl., 2 Refs.
(Dept. cf Rural Economy, Sokcine Uriv. of Agriculture, P.O. Box 3007,
Horogoro, Tanzani a) 

Phaseolus vulgaris; Soeioeconcmic a sects; Tanzania. 

Additional :iocieconcrnic information was gathered for the Pean/CowpeaCollaborative fiPcs,:arch Siupport Frogram during 19811-c5. High yielding beanvar. Kabanml.a and TMO IC1 were introduced into Mgeta and Magole Divisions,resp., in the Morogoro region (Tanzania). Substantial socloeconomicinformation useful to plant scientists-; and data on the performance of var.Kabanima will be available after complete data analysis. However, preliminaryresults indicate that this var. is superior to the local bean cv. in manyrespects (yields, drought tolerance, desirable standing characterintics, and 
seed color). (A:)
 

1200
22563 MORALES C., J. 1984. Identificaclin y cuantificacin de factore: quelimitan la produtividad de frijQ a rdvel de campo de ag'icultores.(Identification and quantificati ,.of factors limiting on-farm bean
productivity). In Curse Intcrnsivo Postgrado de Investigaci6n paraProducc6n de Frijol 
la 

en el Peri6, 2o., Chincha, Pern, 1984. Trabajospresentado:,. Lima, Institute Nacional de Investigaci6n y FromocifnAgropccuarra. Programa Naclonal de Leguminosas- de Grano. Gula Diddctica 
no.6. pp.109-111. Span. 
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Phaseolus vulgaris; Production; Peru.
 

Information is presented on the status of beans in Peru during 1970-80. The 
factors limiting its production are briefly discussed, among them pests, poor
technology, lack of improved seed, lack of credit, consumption habits, and 
commercialization. (CIAT)
 

1201
 
26960 WUYA, J. M..; HIHiA, E.Ft. 1985. Resource use efficiency of 

sallholder bean producers in Mgeta and Magole Divisions, Morogoro region. 
In Minjan, A.N. ; Saleva, M.P., eds. Workshop on Dean Research in Tanzania, 
4th., Porogoro, lanzania, 1985. Proceedings. Tanzania, Sokoine University 
of Ari:ri-ulture. .162-I15,.Engl., Sum. Engl., 2 Refn. (Dept. of Ru!-al 
Ecconcmy, ,okoinc Univ. of IT-iculture, P.O. Box 3007, Morogoro, Tanzania) 

Phaseolus vulgaris; Socioeconoleic tsp-ctL; Labour; Tanzania. 

The resource use efficiency of smalIholdor hean producers in Mgeta and Magole
Divisions (Morogoro region, Tanzani..) was; studied during the 1984-85 cropping 
seasor.. Data will be analyzed usirg the Cotb-!,ouglas tyles of production
function and calculation of :Imple statistics. The marjginal value product
 
criterion will be use-d to determine efficiency and inefficiency of the
 
resources ursed.(AS)
 

1202
 
26961 NGETTI, M.M.S.; MBIHA, F.R. 1985. The social and ,-concsic loles of
 

women in the farming systems: a case study of some selected villages in
 
Morogoro rural and Uilosa districts. In Minjas, A.N. ; Salema, M.P., eds. 
Workshop on Dean Res!earch in Tanzania, 4th. , Murogoro, Tanzania, 1985. 
Proceedings. Tanzania, Lokoine University of Agriculture. pp.166-168.
Engl., Sum. Engl., 2 Refi. (Dept. of Rural Economy, Sokoino Univ. of 
Agriculture, P.O. Box 3007, Morogoro, Tanzania) 

Phaseolus vlgaris; Socicecorcac aspects; Tanzania. 

Current social and econcmic roles of Tanzanian wom:n in both econoci and
 
household duties were studied. Factors that affect their participatLion in
 
farming systems are also analyzed. Ltudy area, were the Mgetu and Magole

Divisions, which both include maize and beans ii 
 their farming systems and
 
their diets. Since the data are still being analyzed only general statenients
 
can be drawn from the research findings. (1) Women are more Involved In the
 
decision-making process in Mgeta than in Maole. (2) In Mgeta women are more
 
involved in the marketing of veFetablesi and fruit,, whereas in Magole, women
 
rarely partici;,ate in the marketing cf farm iroducts. (3) Most husbands in
 
Magole have more than 1 wife. (l) Whereas in Mgeta the task of fetching
firtmvood is shared between wives and husbands, In Magole the task rests 
solely on women's shoulders. (CIAT) 

1203
 
26962 NJEVELE, C.W. ; MHIHA, E.R. 1985. Study of the econcoic viability of 

improved bean cultlvars for mall scale farmers; in Mgeta and Magole 
Divisions, Morogoro region. In Minjas, A.N. ; Salema, M.P., eds. Workshop 
on Bean Research In Tanzania, 4th., Morogoro, Tanzania, 1985. Proceedings. 
Tanzania, Zokoine Univeri'y of Agriculture. pi. 169-172. Engl., Sum. 
Engl., 1 Ref. (Dept. of Rtu'ai Economy, Sokoine Univ. of Agriculture, P.O. 
Box 3007, Morogoro, Tanzania) 

Phaseolus vulgaris; Socioeconomic aspects; Tanzania. 

Socioeconcic factors affecting bean production in Tanzania and the economic 
impact of high yielding var. such as Kabanma and TMOI01 in the selected bean 
growirnE areas in Morogoro region were studied in order to provide background 
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information for research. Educational level, resource endowment, pests and 
diseases, drought, inputs, and performance of both local and high yielding

var. were assessed. Institutional constraints and other related problems like
extension services and village leadership are also discussed. The success of 
the project will enable small-scale farmers to produce higher yields through
the use of high yielding var. and hence increase incomes as well as provide a 
good and inexpensive source of protein, especially for poor families who
 
cannot afford animal protein. (AS)
 

1204

26222 
RUlZ DE LCNDORO, N.; PACHICO, D. 1985. Metodologia del diagn6stico


de la producci6n do frijol. (Methodology of diagnosis of uean 
production).

In L6pez, M.; Fern.ndez, F.; Schoonhoven, A. van, eds. Frijol:

investigaci6,; y producc16n. Call, Colombia, Centro Internacional de
Agricultura Tropical. pp.371-382. Span. (CIAT, Apartado A6reo 6713, 
Cali, Colombia) 

Phaseolus vulgaris; Production; Transfer of technology; Development;
 
Colombia.
 

The objectives of the diagnosis of bean 
production are to (1) contribute

criteria for the design and completion of on-farm trials of the new bean
technology and (2) to take information to research centers that helps define
bean research priorities. A summary is presented of the methodology suggested
and practiced in national and international courses on on-farm research
 
carried out by CIAT's bean program. (CIAT)
 

1205
 
24237 SCHOONHOVEN, A. VAN 
 1985. Strategies, achievements and challanges inbean research; the CIAT perspective. Call, Colombia, Centro 

Internacional de Agricultura Tropical. 19p. Engl., 8 Refs., Illus.
 
(CIAT, Apartado A6reo 6713, Cali, Colombia)
 

Phaseolus vulgaris; Developmental reiearch; Development; Colombia. 

Strategies, achievements, and challenges in bean research at CIAT are
analyzed and discussed. Research strategy emphasis has been to reduce losses 
caused by diseases and 
pests. This strategy has, in general, not lead to

yield increases. A change in research emphasis is, 
 therefore, proposed. This

future research should be increased in 3 main areas: 
 (1) breeding for
increased yield potential; (2) study of the photoperiod-temp. adaptation of

beans, particularly at higher 
 lat. to widen available genetic variability;
(3) increasing consumer acceptability of beans by improving bean nutrition.
 
(CIAT)
 

1206

26034 WALLACE, D.H.; GARRETT, P.; SANDSTED, R.F.; CHRIS W., H.; CHIRIBOGA,


C.; ESPINOSA, P.; DIENER, If.;VALENCIA, J.; ZAMBRANO, E. 1982.
Agronomic, sociological and genetic aspects of bean yield and adaptation.
In Bean/Cowpea Collaborative Research Support Program. U.S.A. 1982 Annual

4Report. East Lansing, Michigan State University. pp. 2-47. Engl. 

Phaseolus vulgaris; Agricultural projects; Socioeconomic aspects; Ecuador. 

The objectives, methodology, achievements reached in 1982, and plans for 1983
of the project on agronomic, sociological, and genetic aspects of bean yield
and adaptation in Ecuador are presented. In 1982 the project concentrated on
the farming systems component and on !iow beans integrate into the overall
agricultural production system. Field research on these aspects were
conducted in 4 counties of the Imbabura province: Pimampiro (irrigated
monocropped bush beans with heavy inputs of labor and chemicals), San
Francisco de Natabuela, Cotochachi, and Otavalo. (CIAT) See also 0895 0956 
0979 0985 1007 1104
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KOO FIELD PLOT TECHNIQUE 

1207 
26223 ESCOBAR 0., J.A. 1985. Planeaci6n de los experimentos. (Planning of 

experiments). In L6pez, M.; FernAndez, F.; Schoonhoven, A. van, eds. 
Frijol: investigaci6n y producc16n. Cali, Colombia, Centro Internacional 
de Agricultura Tropical. pp.401-408. Span., Illus. 

Phaseolus vulgaris; Experiment design; Research; Colombia.
 

A detailed discussion is presented on the general concepts concerning the 
planning of expt., with emphasis on the exptl. approach, the basic elements 
of the expt., and information analysis. (CIAT)
 

1208
 
26224 VOYSEST, 0. 1955. Tamaio de parcela. (Plot size). In L6pez, M.; 

FernAndez, F.; 7choorhoven, A. van, eds. Frijol: investigaci6n y 
producci6n. Call, Colombia, Centro Internacional de Agricultura Tropical. 
pp.409-417. fCpan. 10 Refs., Illu3. (CIAT, Apartado A6reo 6713, Cali, 
Colombia) 

Phaseolus vulgaris; Henearcl.; Experiment design; Colombia. 

The factors influencing the size and shape of exptl. field plots (area of 
exptl. lot, soil type,., trial objective, ro. of replicates, and degree of 
accuracy and bomogeneity of the exptl. maturial) for the execution of field 
expt. are discussed. The basic principles of the following different methods 
to determine plot size are described: max. curve method, method of Koch and 
Higney, Hatheway's method, and the max. curve method using the multiple 
linear reFression model. Some considerations are presented on the border 
effect and on plot size in bush and climbing bean trials. (CIAT) See also 
1104
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LOO GRAIN STORAGE 

1209
 
?656h GARRUTI, R. DOS S.; BOURNE, ,.C. 1985. 
 Effect of storage conditions


of dry bean seeds (Fhaneolus vulgaris L. ) on texture profile parameters
after cooking. Journal of Food Science 50(4):1067-1071. Engl., Sum.
 
Engl., 26 Refs., Illus. 
 (Univ. Estadual de Campinas, 13.100 Campinas-SP,
 
Brasil ) 

Phaseolus vulg-,aris; Seed; Storage; Organoleptic properties; Seed characters;
Cooking; Temierature; EiH.lative humidity; USA. 

Red kidney beann were :itored at consitant moisture and high and low temp. for
6 me, Instrumentally r,.eacured paraneters of hardness, fracturability,

gumminess, clhewine s, jrringinuns:, and coheriveneso 
were higher in samples
stored at elevated ttmp. than the control (2 degrees Celsius). The sensory
panel found the stored bean:s had higher hardness, fracturability, lumpiness,
chs.winess, and skin toughne;ss and Ie:;:; starchiness, gumminess, pastiness, and
moi ture absorption than the control. Punctture forces followed approx. a

normal distribution curve, and there always
wan snome overlap between stored
and control beans even when the stored beans had a much higher mean puncture
force than the control. All textural parameters of cooked bean cotyledons
changed :;ubstntIally during :;torawe of the seeds at elevated temp. and high 
Rif. (AS) 

1210
 
26919 
MOIHA,M.A. 1983. Tlemjpo de cocci6n del frijol (Phaseolus vulgaris

L.) alrricernado durante un a o a 13 y 16 por ciento de humedad y 25 grados
centIgrados. (Cooking time of beans stored for one year, at 13 and 16 
percent moirture and 25 degrees Celsius). Tecnologia en Marcha 
6(2):37-38. Sjan., Sum. Span., Refs.1 


Phaneoluns vwlari:1; Storage; Cooking; WaterSeed; Timing; content; 
Tealeraturc ; Co: ta hica. 

Recently harvested Leans were ntored at 25 derees Ceisius with 13 and 16percent mois3tur-e for i yr, in plastic, air-tight containers. Part of the
 
bean. were initially cxiosed air 125 degrees Celsius
to at for 0, 2, 4, and 6 
mml tC e'valuate the treatment on cooking timeeffect of this,', changes in 
during :torag. Thi heat treatment was cariled out at 13 and 16 percent MC. 
In all troatmentk, cooing time changed very little during storage;
therefore, it wan not po:;ible to evaluate the effects of the different MC or 
the heat treatme!nt. hjeults, however, demonstrate that a combination of
factorsi, not yet :ncwn, allow Leano to be stored at high MC and temp. (16
percent and 25 degree:; Celsiu) without sLignificatively affecting cooking 
time. (AS-CIAT)
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L01 STORED GRAIN PESTS
 

1211
 
22556 CHIIOMA P., F. 1984. Insectos quo atacan a los granos de frijol
 

almacenado y su control. (Insects attacking stored beans and their
 
control). In Curso Intensivo Postgrado de Investigaci6n para la
 
Producci6n de Frijol en cl Perl, 2o., Chincha, PerO, 1984. Trabajos
 
presentados. Lima, Instituto Nacional de Investigaci6n y Promoci6n 
Agropecuaria. Program Nalcional de Leguminosan de Grano. Gula Didoetica 
no.6. pp.42-4 

6 
. Span. 

Phaseolus vulgaris; Aeanthoocelides , obtectus; Zabrotes subfasciatus; Stored 
grain pests; Insect control; Chemical control; Cultural control; Peru. 

The biology of the 2 main pests of stored beans, Acanthoscelides obtectus and 
Zabrotes subfasciatus, is described. In addition, information in presented on 
the cultural and chemical control methods both for the small farmer as well
 
as for cr mercial-scale production. (CIAT)
 

1212
 
26577 COSTA, E.C,; LINE, P.; MENGAHVA, I.P.; TATCH, J.M. 19811. Preferencia 

varietal e efeito do ataque de Acanthosceliden obtectus (Say, 1831) sobre 
a gerninacao do fcijao (Phaseolus vulgaris L.). (Varietal preference and 
effects of Acanthoscelide:s obtectusn attack on L4!an germination). Revista 
do Centro de Ciencias Rurai:, 114(2) :87-92. Port., Sum. Port., Engl., 7 
efa. (Depto. de Pefesa Fito;sranitlria, Centre de Cfencias Hurais da 

Univ. Federal de Lanta Maria, 97.100 Santa Maria-iS, Brasil) 

Phaseolus vulraid s; Calti vars; Acantho:celides obtectus; Germination;
 
Storage; S'eed; Seed vigour; Brazil.
 

The preferer.ce of Acanthosceildees obteetu:s for different bean var. under, 
storage conditions: was ztudied. The lercentage of damaged seeds was assessed 
after 6 and 12 no. of :;torage as well as the effects on seed quality. There 
was; a clear ,reference for v,r. ouro Gros:io and Mourinho. Var. Rio Tibagl 
and Preto Corrum were the least darraged. Seed germinating power" and seed vigor 
were drantically reduced, regirdl !s; of' the var. (AS) 

1213 
26060 DPIL'ORTO T., If. 1985. Plagas de frejolev alinacenados. (Pests of
 

stored beans). In Curulo Interriaci oral de Investigaici6n sobre Producci6n
 
de Frejol (Phaseolu:s vul gris), Santiago, Chile, 1985. Trabajos
 
preseritados. Santiago, I nstituto de lrvvstgaclonen Agro;ecuarias.
 
Estaci6n Exlerimental La Ilatina. 1131,. ';,an.
 

Phaseolus vulgari; Acantlosceliide:; obtectua; ZaLrote:s subfasciatus; Storage;
Stored Fjyalr pests; Inect tiolopy ; Flaol injuri1es; Insect control; Chile. 

The damage, bliololy, and cortrol of ntored Lean infect pests are described, 
esp[ecially reArdirng Aar.rthcsceli,:; obtectuls in Chile and Zabroter 
subfa:ciatus in MCre t:'ol(a! ,ill:;. Quantitative and qualitative losses 
caused by A. ottectu:: are Ll-i'l y di:uu:sed, as well as its major hosts. 
beears can b-come Ir f#-:sted cither in the: field or in storage. The conditions 
nece:ss:ary for -ean sa in, nfe:;tation and var. resistance are discussed. Three 
control rreasure(s are recormnr.ded: (1) reduce, infestation levels in the field 
by quick ltarventing and careful threshing, (2) control the pest in harvested 
heans by fimigatlon or a p1ication of oil or ash, and (3) avoid 
re rfestat Iors. (CIAT) 

1214
 
26600 IAP. PEHT, JP.H.; CALEON,.; J.T.; P;LOGENE, [.H. 1985.
 

Plruchid control wllh traditionally ursed I:iecticidal plants Ilyptis
 
|icigera laid Cas: ia nigrIcans. In:ert Science and its Application 

143 

http:preferer.ce


6(2):167-170. Engl., Sum. Engl., Fr., 9 Refs., 
Illus. (Dept. of Biology,
 
Carleton Univ., Ottawa UlS 5B6, Canada)
 

Phaseolus vulgaris; Acanthoscelides obtectua; Stored grain pests; Insect
 
control; Canada.
 

The effectiveness of the plants Hyptis spicigera and Cissia nigricans (from

Burkina Faso) used by farmers to control insect infeststion in stored cowpeas 
was 
studied in the lab. The ovi'osition and hatching of Acanthoseelides
 
obtectus in beans were reduced when extracts of the plants (H g plant
material to I ml ethanol) were applied at low rates; the ECS varied from 0.3 
to 14.0 microliters extract/g bean. (Review of Applied Entomology)
 

1215
 
21090 MADRICAL C., J.A. ; MORALES S., G. 1978. Gorgojos del frijol,


variedades susceptibles y distribuci6n en Antioquia. (Bean bruchids,
 
susceptible varieties, and distribution in Antioquia). Medellin,
Colombia, Universidad Nacional. 38p. Span., Sum. Span., 8 Refs., Illus. 

Phaseolus vulparis; Acanthoscelides obtectus; Zabrotes subfa:eiatus;
 
Cultivars; Resistance; Colombia.
 

A total of 257 b an sopds (49 var. from 53 localitie:s) were collected and
analyzed to dete.rmine the distribution of the bruchids Acanthoscelides 
obtectus and Zabrote: subfasciatus among the var. and their regions of 
origin. Also, 29 differernt mixtures were collected which included 25 var. The 
var. most severely affected by A. obtectus were Guifaro and Estroda Blanco,

and by Z. snbfasciatuo, Cargan.anto, Rojo Cundinamarca 82, and ICA-Quirama.
 
Var. ICA-Guall, Estrada Blanco, Planquillo, Aguilillo, Algarrobo, and
 
Cargamanto were simultaneously attacked by both npecies. A. obtectus 
was
distributed mainly in the var. from very humid [remontane forest vegetation,
whereas Z. oubfasciatus wa: found in var. from lowland dry montane forest and 
lowland humid montane fore:st. (AS (extract)-CIAT) 

1216
 
26525 PEREZ, G.; DONET, A. 1981. Himen6pteros arasitoides de
 

Acanthooeclides obtectus (Say) (Coleoptera: Bruchidae) 
 en Tepoztlin,

Morelos. (|Hymenopterous ;arasites of Acanthoscelides obtectus
 
(Coleo teru:bruehidae) in Tepoztli'in, Morelos). Folia Entomol6gica
 
Mexicana no.59:71-78. Span., Sum. Span., Engl. , 114 Refs. 
 (Inst. de 
Ecologia, Ipartado Postal 18-845, M6xio 11800, D.F. M6xico)
 

Phaseolun vulgaris; Acanthoceliden obteCLus; Predators and parasites; Stored 
grain pests; Mexico. 

Ripe pods of Pha.seolus] vulgaris and of wild P. coecineus plants were 
collected between Nov. 1981-March 1982 in TepoztlAn (Morelos, Mexico); the 
dry seeds were kept In the lab. for the emergence of parasites of 
Acanthoscelides obtectur.. Five species were reared, none of which had 
previously been recorded in Mexico or on this host. (CIAT) 

1217
 
26533 PHIIEPT, M. P. 1985. Reproduction and ovipoition preferences of 

Zabrotes :;ubfasclatus stocks reared from two host plant species.
Entomolog;la Experimentalis et Apllcata 38:273-276. Engl., Sum. Engl.,
Fr., 7 Refs. (Inst. d Biloctnotique Exptrimentale des Agrosystemes,
UniversIt' F. Pabelaisn, UA CURS 31 0, Avenue Honge, Pare Grandmont, 37200 
Tours, France) 

Phaseolus vulgarl!r; Pha-eolus iunatua; Zabrotes subfasciatus; Entomology; 
Stored grain petts; Conta Rica. 

The reproductive activity of the bruchid Zabrotes vubfasciatus was studied in 
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2 beetle stocks obtained from the same area (Bajo Caliente, Costa Rica). The 
1st was harvested on the insect's wild host plant, Phaseolus lunatus, and the 
2nd was collected on a cultivated host plant, P. vulgaris. Within each of the 
2 insect stocks, fecundities and ovarian productions were similar whether 
females were offered seeds of the host plant on which they completed their
 
larval development or an alternative host. When given the choice of host 
plants, females of both stocks oviposited preferentially on P. vulgaris. The 
substrate used for larval development did not influence the choice of
 
-,ubseqaent oviposition sites. There appears to be no behavioral or 
physiological barriers preventing a single population of Z. subfasciatus from 
reproducing on both wild and cultivated host plants where they grow together. 
(AS)
 

1218
 
26218 SCHOONHOVEN, A. VAN 1985. Plagas que atacan granos de frijol 

almacenados. (Stored bean pests). In L6pez, M.; FernAndez, F.;
 
Schoonhoven, A. van, eds. Frijol: investigaci6n y producci6n. Cali,
 
Colombia, Centro Internacional de Agricultura Tropical. pp.279-2 83. 
Span., 33 Refs., Illus. (CIAT, Apartado A6reo 6713, Cali, Colombia)
 

Phaseolus vulgaris; Acanthoscelides obtectus; Zab',tes subfasctatus; Stored
 
grain pests; Insect biology; Insect control; Chemical control; Cultural
 
control; Colombia.
 

The biology of the insects Acanthoscelides obtectus and Zabrotes subfasclatus
 
attacking stored beans is briefly described. Cultural and chemical control 
measures are indicated. (CIAT)
 

1219
 
26581 TIIERY, D. 19811. Hardness of nome fabaceous seed coats in relation 

to larval penetration by Acanthoscelides obtectus (Say) 
(Coleoptera:bruchidae). Journal of Stored Products Research 
20(4):177-181. Engl., .-m. Engl., 22 Refs., Illus. (Institut de 
Bioc6notique Exp6rimentale des Agrosystemcs, Universit6 de Pau et des pays 
de l'adour, Avenue Phillipon, 614000 Pau, France) 

Phaseolus vulgaris; Seed coat; Acanthoscelide2 obtectu,; France. 

A simple device is described for the measurement of seed coat hardness of 
Phaseolus vulgaris, P. lunatus, P. coccineus, and Lablab purpureus. The 
ability of larvae of Acanthoscelides obtectus to penetrate P. vulgaris seeds 
was strongly affected by seed coat hardness. Comparisons between the 4 
species suggested differences in the chemical properties of the seed coat of 
P. lunatus seeds. Some hypotheses are suggested for the relationship between 
A. obtectus larvae and their, host plant. (AS) See also 0940 1081 1104 
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MOO USES, INDUSTRIALIZATION AND PROCESSING 

1220
26980 AGBO, N.G.; UEBERSAX, M.A.; HOSFIELD, G.L. 1980. Genetic and


physico-chemical parameters affecting texture of'processed dry beans. In
Michigan State University. Agricultural Experiment Station. Saginaw Valley
bean-beet research farm and related bean-beet research. East Lansing. 1980
8Research Report. pp. 5-90. Engl. 

Phaseolus vulgaris; Processing; Cultivars; Seed; Embryo; Seed coat; Water 
content; Protein content; Fat content; Ash content; Starch content; Water
 
absorption; USA.
 

The genetic and phy,;icochemical parareters affecting texture were evaluated 
on 3 bean cv. (Sani ac, NEP-2, and San Fernando). Mean values for proximate
analysis and starch, water absorption, processing evaluations, and flour
pasting characteristics for the 3 cv. are included. The mean MC for the 3 cv. 
was 8.7 percent and the protein content ranged from 24.0 to 25.4 percent.
Pasting curves and texture showed perfect correlation, indicating that

gelatinization propecrties of seeds are different in the 3 cv. (CIAT)
 

1221

26063 BRESSANI, R.; BRAHAM, J.E.; ELIAS, L.G. 
 1983. Effects on nutritional
 

quality of food legumes from chemical changes through processing and 
storage. In Shemilt, L.W. , ed. International Conference on Chemistry and
World Food Supplies, Manila, Philippins, 1982. Chemistry and world food 
supplies: the new frontiers: papers presented. Oxford, England, Pergamon
Press. pf..491-503. Engl., Sum Engl., 38 Refs., Illus. (Int. of

Nutrition of Central America and Panama, P.O. Box 1188, Guatemala City, 
Guatemala) 

Phaseolus vulgaris; Storage; Processing; Nutritive value; Cooking; Guatemala. 

To demonstrate the effect on nutritive value arising from chemical changes
induced by storage and processing of tood, legumes were ciiosen because oftheir importance in human diets. Chemical components, moat of them nutrients, 
found In foods as produced are affected by production, storage, processing,

and consumption conditions. Improper storage will increase the hard-to-cook
 
condition in common beans already initiated during posthar'vest processing.

Dry or wet processing techniques, if properly carried out, will inactivate 
antiphysiological substances and increase nutritive value. Improper

processing will result in low digestibility of the protein. Germination and
fermentation result in 
 higher levels of vitamins and increased availability
of nutrients, but germination effects have given contradictory results. 
Inadequate storage of processed food legumes reduce their nutritional %elue 
and thus the nutritional quality of diets. Recommendations for research
 
include the understanding of the hard-to-cook problem, the chemical nature of 
low protein digestibility, and resistance to insect attack. 
(AS)
 

1222

26598 DESHPANDE, S.S.; CHERYAN, M. 1985. Evaluation of vanillin assay for

tannin analysis of dry teans. Journal of Food Science 50(4):905-910.
Engl., Sum. Engl., 23 Refs., Illus. 
 (Dept. of Food Science, 382-D, Ag.
Eng. Sci. Bldg., Uriv. of Illinois, Urbana, IL 61801, USA) 

Phaseolus vulgaris; Tannin content; Bean flour; Processing; Storage; 
Cultivars; USA. 

Several parameters that might influence the vanillin assay for tannin
analys. of dry Lean var. were investigated. The assayable tannin content 
decreased with decreasing particle size of the bean flours. Time elapsed
after h7'inding as well as storage under high humidity conditions markedlyinfluenced tannin assays. The solubility of tannins depended on the type of 
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solvent used, with methanolic extraction requiring shorter periods as
 
compared with extraction with acidified methanol. Color differences within
 
the bean samples appeared to be the prime cause of variation in tannin
 
analysis of beans. Extractions on seed coats alone increased the assE.yable
 
tannin by 1.1-2.5 times compared with extractions of bean flours. (AS) 

1223
 
26231 GULLETT, L.A.; ROWE, D.L.; HINES, R.J. 1984. Effect of microwave
 

blanching on the quality of frozen green beans. Canadian Institute of 
Food Science and Technology Journal 17(4):247-252. Engl., Sum. Engl., 
Fr., 5 Refs. (Dept. of Consumer Studies, Univ. of Guelph, Ontario N1G 
2W1. Canada)
 

Phaseolus vul&aris; Snap beans; Cooking; Storage; Timing; Enzymes; Canned
 
beans; Processing; Canada.
 

Microwave-blanched green beans were compared with a 2 min water blanch. 
Color, texture, flavor, odor, and overall acceptability were assessed by a 
trained sensory panel after 3 and 6 mo. frozen storage. Ascorbic acid 
content, color, 01unterlab Colorimeter), and peak height were determined and 
the perexidase teat was conducted after 0, 3, and 6 mo. frozen storage. Lots 
of green beans of 115Cg were blanched (5, 6. and 7 min in a microwave oven 
and 2 min in boiling water). Microwave-treated samples were scored firmer and 
less green than water-blanch samples. This was supported by color and peak 
height measwt'eents. Microwave treatments of 5 min and some of those of 6 sin 
resulted in positive peroxidase tests. However, these treatments did not 
score as having more off-flavor and off-odor than the 7 min treatments. All 
microwave treatments were scored as having less typical bean flavor and more 
off-flavor and off-odor and lower overall acceptability than the water 
blanch. (AS) 

12211
 
26978 HOSFI]iP, G.L.; GHADERI, A.; tUEBERSAX, M.A. 1980. Interrelationships 

among yield and food quality characters: a factor analysis approach. In 

Michigan State University. Agricultural Experiment Station. Saginaw Valley 
bean-beet research farm and related Woan-beet research. East Lansing. 1980 
Research Report. pp.75-80. Engl. 

Phaseolus vulgaris; Yields; Proteins; Cooking; Seed; Water content; Nutritive 
value; Analysis; Seed color; USA. 

An expt. was carried out to evaluate the application of factor analysis in
 
bean breeding research and to examine interrelationships between bean yield,
 
protein, and 16 sensory and cooking quality traits. Soaking, thermal, 
moisture, cooked and dry bean color, and protein factors were considered. The 
soaking and thermal factors accounted for nearly half (45.7 percent) of the 
total variation in the criginal data and were the most important factors. 
These 2 characteristics of dry bean cooking quality are separate and 
independent processes. Although dry bens are generally soaked prior to 
cooking, results indicate that the degree of hydration of beans is not 
related to cooking properties. (CIAT) 

1225
 
26565 LOPEZ, A.; WILLIAMS, H.L. 1985. E.Jential elements and cadmium and 

lead in fresh, canned, and frozen green beans (Phaseolus vulgaris L.). 
Journal of Food Science 50(4):1152-1157. Engl., Sum. Engl., 22 Refs. 
(Dept. of Food Science & Technology, Virginia Polytechnic Inst. & State 
Univ., Blacksburg, VA 21061, USA) 

Phaseolus vulgaris; Processing; Canned beans; Snap beans; USA. 

Sixteen essential elements, Cd, nnd Pb were determined in fresh, canned, and 
frozen green beans. Samples were taken dring processing to determine where 
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changes in element content occurred. Canned green beans contained lower conen. of Ca, Cu, Fe, Mg, Mn, P, K, and Zn, but had higher amounts of

chloride, Ni, and Na than fresh beans 
No change in Si cOnen. was observed.
Fe, P. and K conn. were lower in frozen than in fresh green beans, but Ca,
Na, and Zn were higher. There was 
no change in chloride, Cu, Mg, Mn, and SI

due to freezing. Element retention ranged from 51 to 100 percent for canned 
and from 73 to 171 percent for frozen green beans. (AS) 

1226
26071 OTTER, L.; BRO)WN,,H.; REID, W.S. 19811. Drying of white beans--effect
of temperature and relative humidity on seed coot damage. Canadian
Agricultural Engineering 26(2):101-10I. Engl., Lim. Engl.. 13 Refs.,
Illus. (School of Engineering, Univ. of Guelph, Ontario N1G 2W1, Canada) 

Phaseolus vulgaris: 
Seeds; Seed coat; Drying; Mechanization; Relative
 
humidity; Canada. 

Drying damage waj asses,-,f:d for white beans dried with commercial grain dryersand also with a lab.-scale, thin-layer drying apparatus. At moderate dryingtemp. (410-45 degree:s Celsius) there was a significant increase in damagelevel in only 2 of 8 tests with the commercial grain dryers. Consequently,the amount of damage attributable to artificial drying minorwas compared
with that whi'h had occurred i icr to drying. The thin-layer drying expt.

demonstrated that humidity of the drying air was 
 the key factor incontrolling seed coat cracks. Seed coat damage was negligible if RHIof thedrying air wan 30 percent or greater. A simple and rapid chemical stainingtechnique, the Indoxyl Acetate T .st, was nvestigated as a tool to speed upthe deteriination of seed coat damage in white beans. The test was useful andshowed a positive correlation wi t h the visual damage results. (AS) 

1227
22511 RODRIGUEZ-SOSA, E.J.; CALONI, I.B. DE; 
CRUZ C., J.R.; BADILLO F., J.
1984. Hydration and cooking properties of dry beans. Journal of
Agriculture of tLe University of Puerto Rico 68(3) :259-267. Engl., Sum. 
Engl., Span., 15 Refs., Illus. 

Phaseolus vulgaris; Cu]tivars; Processing; Cooking; Puerto Rico.
 

The hydration times of 22 dry bean selections of red kidney, white, and
striped var. were determined. The Lajas red kidney selection duplicates itswt. in 7 h, whereas the striped Calima and Rosita Lajas selections duplicate
their wt. in 10 h. All other selections duplicate their wt. in about 12-18 h.All bean selections were accepted when they 
were sensory evaluated for
appearance, flavor, and overall acceptability. The red kidney selections
Lajas and 1973 (28), the white selections White 117 and White 142, and thestriped selections Dominicana #5, Naranjito, Pompadour DominJiana, and Galana
scored paorly regarding texture because werethey somewhat hard. Texture was
the sensory attribute that contrisuted most to the overall 
acceptability (r 
0.92). (AS)
 

1228
26506 SASTRY, S.K.; McCAFnNETY, F.D.; MURAKAMI, E.G.; KUHN, 0.D. 
 1985.
 
Effects of vacuum hydration on the incieence of splits in canned kidneybeans (Phaseolus vulgaris). Journal of Food Science 50(5):1501-1502.

Engl., Sum. Engl., 9 Refs. (111 Dorland Laboratory, Univ. Park, PA 16802, 
USA)
 

Phaseolus vulgaris; Canned beans; Processing; USA.
 

Dry red kidney beans were canned using 2 different pretreatments: (1) soakiio
for 12 h at 20 detrees Celsius and (2) vacuum hydration for 5 min followed tjsoaking for 2 h -ittemp. from 415.0 to 59.1 degrees Celsius. Samples were thenpacked, processed to commercial sterility, and tested for percentage of split 
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beans after processing. Vacuum hydration pretreatments greatly decreased the 
incidence and severity of splitting i~a the canned product and accelerated 
water uptake while retaining the same,Mr after soaking as the conventional 
soak treatment. Vacuum-hydrated beans _ained less moisture during retorting
 
than conventionally treated samples. (AS) See also 0912 1178
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ABBREVIATIONS AND ACRONYMS
 

A 
ABA 
ac 

Angstrom(s) 
Abscisic acid 
Acre(s) 

EEC 
e.g. 
ELISA 

European Economic Community 
For example 
Enzyme-linked immunosorbent 

Afr. 
a.i. 

Afrikaans 
Active ingredient EMS 

assays 
Ethyl methane sulfonate 

alt. Altitude Engl. English 
AMV Alfalfa mosaic virus EP Preliminary Trials, CIAT 
approx. Approximate(ly) expt. Experiment(s) 
atm. Atmosphere exptl. Experimental 
ATP Adenosine 5'-triphosphate "F Degrees Fahrenheit 
av. Average Fr. French 
BAP 
BBMV 

6-Benzylaminopurine 
Broad bean mosaic virus 

it-ca 
FYM 

Foot candles (10.76 lux) 
Farmyard manure 

BCMV 
BGMV 

Bean common mosaic virus 
Bean golden mosaic virus 

g 
G 

Gram(s) 
Giga (109) 

BGYMV Bean golden yellow mosaic GA Gibberellic acid 
virus gal Gallon(s) 

BOD Biochemical oxigen demand GE Gross energy 
BPMV Bean pod mottle virus Germ. German 
BRMV Bean rugose mosaic virus GEBs Glucose entry rates 
BSMV Bean aouthern mosaic GLC Gas-liquid chromatography 

virus h Hour(s) 
BV 
BYMV 
"C 

Biological value 
Bean yellow mosaic virus 
Degrees Celsius 

ha 
HCN 
HDP 

Hectare(s) 
Hydrocyanic acid 
Hydroxypropyl distarch 

(centigrade) phosphate (modified cassava 
ca. About (circa) starch) 
CAMD Cassava African mosaic II Harvest index 

disease hp Horsepower 
CMV Cassava African mosaic IAA Indoleacetic acid 

virus IBA Indolebutyric acid 
CBB CassavL acterial blight IBYAN International Bean Yield 
CBSD Cassava brown streak and Adaptation Nursery, 

disease CIAT 
CEC Cation exchange capacity Illus. Illustrated 
CER C02 exchange rate in. Inches 
CF Cassava flour Ital. Italian 
CGR Crop growth rate IU International unit 
CLM Cassava leaf meal J Joule 
CLV 
CM 

Cassava latent virus 
Cassava meal 

Jap. 
kat 

Japane:ie 
Katal(amount of enzymatic 

cm Centimeter(s) activity that converts 1 
COD Chemical oxigen demand mole cf substrate/s) 
conen. Concentration kcal Kiloca..orie(s) 
CP Crude protein kg Kilogram(s) 
CSL Calcium stearyl lactylate kJ Kilojoule 
CSW Cassava starch wastes km Kilometer(s) 
C.V. Coefficient of variation Kap Potassium naphthenate 
cv. Cultivar(s) kR Kiloroentgen(s) 
2,4-D 2,4-dichloropnenoxyacetic 1 Liter(s) 

acid LAD Leaf area duration 
DM Dry matter LAI Leaf area index 
DNA Deoxyribonucleic acid lat. Latitude 
EC 
EDTA 

Emulsifiable concentrate 
Ethylenediaminetetraacetic 

lb 
LD50 

Pound(s) 
Mean lethal dose 

acid LER Land efficiency ratio 
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LPC 
lx 

Leaf protein concentrate 
Lux 

reap. 
Rf 

Respective(ly) 
Retardation factor-

M 
M 

Mega 
Molar ROB 

chromatography 
Relative growth rate 

m Meter(s) RH Relative humidity 

Hal. Malay RNA Ribonucleic acid 

max. Maximum Rom. Romanian 

MC Moisture content rpm Revolutions per minute 

ME Metabolizable energy Russ. Russian 
meq 
met. 

Milliequivalent(s) 
Methionine 

8 
SBM 

Second 
Soybean meal 

tg 
mho 

Milligram(s) 
Reciprocal ohm 

SCN 
SCP 

Thiocyanate 
Single cell protein 

min. Minimum SDS Sodium dodecyl sulfate 

min Minute(s) Sk. Slovak 

ml Milliliter(s) ap. Species 

mm Millimeter(s) Span. Spanish 

mO. Month 5pp. Species 

mol. wt. Molecular weight SSL Sodium stearyl-2-lectylate 

M.p. Melting point Sum. Summary 

NAA Alpha-naphthalene acetic 
acid 

t 
TDN 

Ton(s) 
Total digestible nutrients 

NAD Nicotinamide adenine temp. Temperature 
dinucleotide TIA Trypsin inhibitor activity 

NADH Nicotinamide adenine TIBA 2,3,5-Triiodobenzoic acid 

d!nucleotide, reduced form compound with N-methylmetha-

NAR Net assimilation rate namine 
NCE Net C02 exchange TLC Thin-layer chromatography 

NE Northeast TMV Tobacco mosaic virus 

NER Net energy ratio TSH Thyroid-stimulating hormone 

nM 
no. 

Nanoeter(s) (10-9 m) 
Number(s) 

UDPG 
UMS 

Uridine diphosphate glucose 
Unmodified cassava starch 

NPFs Negative production factors UV Ultraviolet 

NPR Net protein ratio var. Variety(ies), varietal 

NPU 
1W 

Net protein utilization 
Northwest 

VEF 
VFA 

Bean Team Nursery, CIAT 
Volatile fatty acids 

OM 
oz 

Organic matter 
Ounce(s) 

Vol. 
VPD 

Volume 
Vapor pressure deficit 

p. 
P 

Page 
Probability 

vpa 
vs. 

Volume per million 
Versus 

Pa Pasnal(s) W West, watt 

PAN Peroxyacetic nitrate wk. Week 

PCNB Pentachloronitrobenzene WP Wettable powdur 

PDA Potato dextrose agar wt. Weight 

PER Protein efficiency ratio yr Year(s) 

pH 
pp. 
pphm 

Hydrogen ion concentration 
Pages 
Parts per hundred million 

/ 
% 
> 

Per 
Percent(age) 
More than, greater than 

PPI 
ppm 
PSA 

Pre planting incorporation 
Parts per million 
Potato sucrose agar 

< 
4 
> 

Less than 
Equal to or less than 
Equal to or greater than 

pv. Pathovar ± Plus or minus 

Ref(s). Reference(s) 
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EAN GOLLEN tPOsAIC VIRU 
0256 C690 0601 0690 1050 


DIS0EASE COT FOL 
0240 1055 1056 


CHEMICAL CONTROL 

02i5 1060
 

I0FAE TRANSIS:;ION 

0715 u748 1060 

EPIDEMIOLOGY 

0215 0248 

ETICL00Y 

0748 0693 1050 1056 1060
 
INOCULATIOS 
0699 


RE ro:TANCE 
0327 0387 0(20 
0692 0699 0788 1060 

SYMPTOHATOLO Y 

0248 10(0 


DEAN GOLDE YELLOW MOSAIC VIRUS 
DISEASE CONTROL 


0241
 
DISEA6E TPANSIIIESION 

0248 

EP IDEMIOLOGY 
0248 

ETIOLOGY 


0248 
S YMIPTOHATCLO0Y
 
02118 


BEAN: RU01E VOSAIC VIRUS 
RESISTANCE 


0308 

BEAN SOUTHERI; MOLAIC VIRUS 
1061 
DISEASE TRANSMISSION 
0696 
INOCULATION 

0696 


- INq-

BEAN STARCH
 
0829
 

BEAN YELLOW MOSAIC VIRUS
 
0695 1064
 
DISEASE CONTROL
 
0261 0538 0694
 

CHEMICAL CONTROL 
0100 0215 1060
 

DISEASE TRANSMISSION
 
0215 0261 0(94 1060
 
EPIDEMIOLOGY 
0100 0215
 
ETIOLOY
 

0638 1060
 
RESISTANCE 
0261 0320 0694 0745 0754 0775 


1062 1146 1153
 
SYMPTOMATOLOGY 
0100 0261 
0638 0694 1060
 

DEAN YELLOW SPOT VIRUS
 
1059 

BEAN YELLOW STIPPLE VIRUS 
ETIOLOGY
 
0258 
RESISTANCE 
0692
 

BELGIUM 
0378 0656 0639 0842
 

BEMISIA TABACI
 
0691 0698
 
INSECT CONTROL
 

0278 0708 1089
 
CHEMICAL CONTROL
 
0293 0720
 

BIOCHEMISTRY 
0011 0271
 

BIOMASS PRODUCTION
 
0666 1068
 

BOLIVIA
 

0428 0952 0953
 
DISEASES AND PATHOGENS
 
0323
 

BORON
 
0060 0657 0932
 
MINERAL DEFICIENCIES
 
0018 0022 0452 0452
 
TOXICITY
 
0018 0055 0452 0452
 

1060 



LEAVES
 

0660 1031 

BOTRYTIS CINEREA 


0451 0495 0516 0932
 

MINERAL DEFICIENCIES
DISEASE CONTROL 

0020 0452 0452
0727 


CALLOSOBRIICNUS
 

0809 

BOTSWANA 


0822
 

CAMEROON
 

0023 0047 0049 0050 0057 0060 0103 0809 0988
 

0115 0116 0134 0143 0144 0147 0148
 

0151 


BRAZTI. 

0152 0153 0154 0209 0328 01427 CANADA 

0429 0431 0463 04614 0471 0488 0500 0018 0033 0055 0227 0235 0269 0315 

0501 0517 0518 0521 0522 0525 0543 0317 0318 0457 0468 0482 0487 0489 

0566 0576 0581 0591 0600 0652 0658 0664 0665 0684 0685 0686 

0601 06114 0615 0630 0634 0707 0729 0701 0772 0773 0804 0838 0843 0845 
0558 0561 


0963 0964
0730 0734 0737 0771 0789 0791 0796 0852 0872 0874 0918 0924 


0799 0809 0820 0833 0851 0867 0881 
 0999 1050 1069 1070 1103 1160 1171
 

0883 0898 0907 0916 0919 0921 0928 1214 1223 1226
 

0948 0957 0958 0959 0960 0965 0966
 

0967 0968 0969 0970 0976 0984 0986 CANNED DEANlS 

0989 0992 0997 1008 1137 1148 1156 0160 0425 0506 0825 0826 0830 0831
 

1162 1174 1186 1187 0832 0835 1007
0837 1129 1153 1223
 

1225 1228
DI!EASES AND PATHOGENS 

0141 0207 02114 0215 0242 0245 0250 

0327 0359 0360 0372 CANOPY
 

0556 0632 0651 066? 0667 0677 0690 0445 0470 0498
 

0691 0698 1028 1041 1055 1063 1145
 
GERMPLASM 


0256 0308 0321 

CARBOHYDRATE CONTENT
 

0327 0616 0631 
 0079 0392 0482 0856
 

INJURIOUS INSECTS 
 LEAVES
 

0292 0327 0432 0691 0698 070 0711 0270 0888 0890
 

0712 1083 1088 1212 
 SEED
 
0893MAHKETIN 

0404 0411 0812 0815 0818 0819 STEMS
 

PRODUCTION 
 0437 0483
 

0403 0407 01420 1083
 
CARBON DIOXIDE
 

0872 1070
 

0839 

BUDS 


LIGHT
 
0845 
PHOTOS Y14TIIES IS 
0845 0852
 

0137 0400 1001
 
DISEASES AND PATHOGENS
 
0165 0172 CARIBBEAN
 

BURUNDI 


0034 0043 0076 0113 0325 0331 0454 

0164 0165 0173 
GERMPLASX 


0454 0497 0507 0545 0555 0809 0821
 

MARKETING 
 0912 0917 0946 0947 0972 1002 1009
 
1067 1099 1183 12270401 
DISEASES AND PATHOGENS
 
0257 0258 0637 0647 0648 0692 0699
 

07142 0756 0764 1121
 

0019 0455 0455 0456 0863 GEOHPLASM
 
CADMIUI 


0635 0637 0648 0742 0756 0777 0783
 

0808 0884 1121
 
INJURIOUS INSECTS
 

0015 0070 0078 0251 0446 0453 0453 0719 0720 0721 0722 

CALCIUM 


1082
 

0473 0858 0862 0866 0885 0889 0899 MARKETING
 
0933 
 1194 
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1194 

SEED PRODUCTION 

0611 


PRODUCTION


CELL STRUCTURE 

0005 0251 0437 0439 0477 
0487 1018 


CEL' WALLO 

0251 01477 1018 


CENITRAL AmE8icA 


00144 0056 0065 
0071 0072 0086 0089

0095 0096 0097 01070106 0114 0117
0123 0132 0136 
0142 
0146 0150 0156 

0169 0170 
0171 0201 02014 0213 0217
0222 0224 021 4 0247 0255 0274 0285
0286 0295 0296 0332 0350 0351 0352 
0365 0374 0379 0384 038 0387 0399

04 30 0485 0493 049( 0523 0524 01, 2b 
0529 0530 
054 9 05'67 587 0058 0592
0612 0613 0(61E 0t 19 0626 0(72 0(73

0679 0713 07, 
 0' 0770 0777 0705
0793 0795 0 C* t a 0809 0C14 06
0091 0894 0930 0931 0956 0901 0973 
0981 09082 0'4 ( 91 19320790 103:,1050 1 0 10 (e 1169 1175 1179 1100P 
1217 1221 


CEN T}H, 1 T1 - ;A C'I rN L,PE A 1,CU: cO1 T R 

CESTi0P1I470A8" ''",
T0IrO0CAl1 - R:0778 

0054 0097 000 C1U5 0172 0191! 
0'97 020 02 00 0225 6923 0332
03,9 0300 (13 0' 03585 0356 0360 
0305 09778 4 1' 1'; 0476, 05020012 061 061 , Cf19 0634 072? 0740
07 4 0151 0 0 0931 0993 1000 1003
1006 1013 1024 11-- 1141 1 147 1158 
1191 

1
 
CEhCCOPORA VAND~r;IT.
0636 041 

O971O
CEPOTOMA 


CEROTOMA FACIALIS 


1089 
CER07OMA TfIFURCATA 


0289 


0711h
CEUTIHOPIILUS' 

CIIAElOIEPTORIA 
WELLMANII
 
DISEAIE CONTROL 
0213 


- 20r0-

EPIDEMIOLOGY
 
0213
 
ETIOLOGY
 
0213 

RPSISTANCE
 

SYMPTOMATOLOGY
 

0213
 

CHILE
 

0511
0068 05150108 0109
0531 0110 0208 01498 0499
0544 0553 
0854 
0905
 
0938 0950 0193 
1117
 
DISEASES A1D PATHOGENS
 
0216 0261 
0320 01490 0505 0680 0694
 
1014 1153
 
Il"URIODUS NSECTS 
001,0 0723 0940 1014 1087 1213 
MARKETING
 
081 1
 
FR0DUCTION
 
01414 0532 0940
 

CHLOPO PHYLL 
0035 0840 0853 
0863 1068
 

C1LOROPI.ASTS 
0035
 

0SIS 
c H1. 0 0 11S 

0457 061414 0858 

CIIOMIUM 
0858 0864 0933
 

CIROMOSOMEs 
1160 

CLIMATIC REQUIREMENTS
 

OC141 0042 0058
01413 01177 0080 0173 0203 0208
0504 0526 0556 0845
1IIOTOPERIOD 

0931

TFVPER ATU E0026 
0033 
0062 
0071 0110 
0419 
0465
 

04914 0502 0857 0931 1135 

CLIMBING 3EANS 
0162 
0167
0064 0098 0125 0127 0132
0168 0172 0140 0149
01714 0176 0177
 
0178 0180 0184 0186 0190 0194 0196
 
0199 0205. 0206 0323 03430349 0546 03114 034805914 0595 (604 
0617 0625
0889 
0885 
0963
 

CObAL1
 
006008
 



COFFEE ARABIGA INJURIOUS ItSECTS
 
0957 0981 0779 0823 0971 1075 1076 1077 1086
 

COLEOPTERA 1089 1090 1091 1215 1218
 
0161 0277 0278 0289 0290 0292 0298 MARKETING
 
0300 0303 0333 0432 0433 0434 0435 0405 0406
 
0526 0106 0712 0714 0716 0721 0723 PRODUCTION 
0724 0726 0823 097 1014 1075 1077 0597 0805 1204 
1081 1083 1089 1090 1211 1213 1214 
1215 1216 1217 1218 1219 COMP01 IT N10 
SEED 0277 0478 0479 0464 0486 0794 0861 
1212 0904 0910 1112 1129 

AS1 CONTEN 
I17E 1220 

COLLETCTbICHUM LIN4EMUTIANUM CABOYDhAT CONTENT 
0145 01(1 1547 0160 1035 1041 1045 0079 0270 0392 0482 0483 0856 0888 
1060 0093 
DISEASE CONTROL DhY MATTER 
0211 0212 0213 0252 0504 0526 0636 0014 0030 003( 0052 00'-4 0057 0669 
0638 0642 0(80 0740 0813 0076 0111 0399 046? q ll 1 0472 0490 

CHEMICAL CONT0L 0800 0857 0888 oo0 C, 14 0922 0Q28 
0215 0242 024b 0663 0668 0676 0681 0986 1102 
1036 FAT CONTENT 

DISEASE 702N20110210 0893 0946 1178 1220 
0215 0732 FIBRE CONTENT 
Et IEEHiOI.CAY 0893 1172 1174 1178 
0213 0215 0730 0213 MINERAL CUNTENT 
ETIOLOGY 0016 G022 0045 00515 00(8 0070 0078 
0213 0231 0232 0630 1036 0079 0304 011151 04,56 0457 0475 0481 
INOCULATION 01488 0495 0516 0793 0821 085? 0860 
0230 0651 1037 0062 08t4 0 66 0985 0889 0993 0899 
RESISTANCE 0900 0933 1016 
0165 0200 0207 0217 0230 0312 0315 H1EOLIC CONTENT 
0117 0318 0323 0324 0327 031414 0314q 08841 0891 0894 1029 1176 1222 
0354 0356 0357 0363 03614 0504 0578 PROTEIN CONTENT 
0594 0(32 0651 0681 0757 0773 0813 0033 0037 0166 0236 0369 0392 0398 
1028 1036 1102 1122 1134 1 145 1149 04,85 01480 0745 0768 0829 0863 0884 
SYMPTOMATCLOGY 0885 0897 0897 0970 094. 1109 1178 
0213 02!43 02146 0526 066 0638 0642 1180 1220 
0600 1036 VITAIN CONTENT 

0093 
WATER CO1TENT
 
0427 0430 0527 0820 0821 0824 0826 

COLOMBIA 0830 1178 4210 1220 12224 
0029 00514 0069 0075 0127 0268 0332 
03(1 0415 01116 0426 0442 0494 0502 CONODE US 
0530 0568 0569 0570 0571 0572 0573 0712 
0574 0575 0582 0583 0584 0585 0586 
0593 0595 3596 0598 06014 0605 0606 CONSUMPTION 
0607 0,08 0609 0627 0633 0736 0755 0402 04014 0407 0414 0421 0805 0814 
0757 076' 0792 0816 0839 08146 0857 0817 
0870 0902 0903 0913 0915 0929 0954 
0977 1003 1151 1152 1154 1155 1196 COOK ING 
1205 1207 1208 0384 0385 0430 0479 0821 0837 1164 
rIL.ASFf AND PATHOGE:] 1168 1173 1209 1210 1223 1227 
0228 0232 0233 0340 0364 0367 05914 NUTRITIVE VALUE 
0676 0696 07P6 1013 1015 1021 1036 0389 0793 079q4 1112 1129 1172 1176 
1037 1060 1102 1104 1178 1221 1224 
GEMPLAS 
0210 0370 0731 0777 0823 0884 1013 COPPER 
1075 1102 1157 01455 0455 
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LEAVES 0946 1002
 
0021 0456 
 DISEASES AND PATHOGENS
MINERAL DEFICIENCIES 
 0257 0258 0692 0764

045. 0452 
 INJURIOUS INSECTS

STEMS 
 0714 0719 0720 0721 
0722
 
0456 
 SEED PRODUCTION
 

0611

CORYNEBACTERIUM FLACCUMFACIENS
 

1018 
 CUCUMBER MOSAIC VIRUS
DISEASE CONTROL 
 RESISTANCE
 
0638 0642 
 0745 0775 1146
 

CHEMICAL CONThOL
 
0100 
 COULTIVARS
 

DISEASE TRANSMISSION 
 0024 
0026 0030 0034 0037 0040 0042
0227 
 0044 00146 0053 0054 0058 
0062 0064
EPIDEMIOLOGY 
 0065 0072 0081
0075 0088 0092 0095
0100 
 0098 0100 0101 
0103 0104 0106 0107
ETIOLOGY 
 0109 0110 0118 
0137 0138 01149 0150

0638 
 0156 6166 0170 0171 0196 0201 0204
SYMPTOHATOLOGY 
 0205 0214 0217 0220 0222 0224 0225
0100 0638 06142 
 0226 0228 0236 C238 0239 0244 0255
 

0256 0259 0261 0262 0271 0277
COSTA RICA 0285
 
0288 0290 0295 03014 0305 0306 0308
0136 0142 01496 0523 0524 0530 05119 0309 0310 
0313 0314 0315 0316 0317
05(7 0527 0588 0603 
0612 0961 0981 0318 0319 0320 0321 0325 0326 
0329
0982 1210 
 0330 0331 03314 0335 0337 0345 0346
DISEASES AND PATHCGENS 
 0351 0352 
0353 0358 0359 0361 0363
0255 0529 0613 0672 0673 0679 1056 
 0365 0366 0367 0368 0369 0373 0375
GERMPLASM 
 0377 0381 0382 0383 
0384 0385 0306
0777 0390 0392 0416 04 3 8 04147 0450 0454INJURIOUS INSECTS 0454 0459 0462 0463 04680464 04691217 01471 0478 0483 0485 0486 01488 0490 
0491 0498 0499
COSTS 0502 0504 0507 05090518 0520 0524 0525 0526 0527 05300086 0408 0492 0555 0587 0597 0604 0540 051414 0545 0546 05147 0548 05520606 0810 0811 0956 
 0559 0561 0562 0563 0567 0573 0576
 
0582 0584 0586 0587COTYLEDONIS 0588 0593 05960605 0606 0622 0632 0633 0634 06390009 04149 0467 C476 0487 0844 0876 064 6 0647 064 9 0653 0671 0672 0677 
0679 0681 0684 0686 (690 0692 0694COWPEA MOSAIC VIRUS 
 0697 0699 0702 0713 0721 0728 07320692 0733 0734 0736 0737 0738 0739 0741 
0743 0744 0746 0747
CROP LOSSES 07514 0755 0757
0756 0760 0761 0762 0763 0764 0768
0256 
 07'' -,72 0773 
0774 0775 0778 0780
PLANT INJURIES 
 0781 0782 0786 0788 0789 0791 0796
0145 0211 0212 0231 0269 0270 0275 0797 07%9 0801 0813 0818 0819 0828
0284 0294 0692 
0703 0713 0715 0726 
 0829 0830 0836 0839 08143 0847 0862
0779 0936 0971 0995 1014 1068 1070 
 0867 0885 0893 0895 0899 0902 0904
1071 1072 1073 1084 
1087 1213 
 0908 0910 09114 0915 0913 0925 0927
 
0921 0930 09;G 09143 0944 0949 0958CROSS-POLL INATION 0959 0961 0963 09614 0967 0971 09740447 0977 0978 0984 0992 0993 1000 1001
PLANT BREEDIIG 
 1002 1009 1010 1017 
1021 1022 1024
0728 0731 1142 
 1026 1027 1032
1028 1034 1035 1036
 
10143 10414 1049 1054 1055 1057 1059
 
1060 1063 1065 1068 1071 1086 1088 
1094 1097 1103
1101 1107 1109 1110
CUBA 1111 1114 1115 1118 1123 1124 1125
0034 0043 0325 0331 
0497 0545 0555 1127 
1130 1131 1135 1137
1136 1138
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1139 1140 114 11143 1145 1146 1148 DEFICIENCIES
 
1150 1151 1155 1164 1169 1171 1182 0018 0020 0022 0452 0452
 
1186 1188 1212 1215 1220 1222 1227 DEFOLIATION
 
ADAPTATION 0448 0540 0853 0975
 
0082 0096 0097 0157 0158 0159 0161 DISEASES AND PATHOGENS
 
0163 0164 0165 0168 0169 0173 0174 0765
 
0175 0176 0177 0179 0180 0181 0183
 
6185 0186 0187 0188 0183 0170 0192 DELIA PLATURA
 
0193 0195 0197 0196 0202 0203 0206 0287
 
0207 0208 0209 0210 0253 0324 0327 INSECT CONTROL 
0328 0332 0339 0342 0349 0350 0355 0040 0526 1090
 
0356 0374 0379 0566 0594 0612 0613 INTEGRATED CONTROL
 
0614 0615 0616 0618 0(19 0620 0621 1087
 
0623 0624 0625 0626 0627 0628 0630 PLANT INJURIES
 
0631 0635 072: 07142 0752 0931 0960 0715 1087
 
1003 1004 1005 1007 1008 1011 1012
 
1013 1102 1156 DETERIORATION
 
GERMPLASM 02429 08511 0940
 
0004 00)6 0105 0125 0140 0157 0158 MECHANICAL DAMAGE
 
0159 0160 0163 0164 0165 0167 0172 0108
 
0173 0174 0175 017u 0177 0178 0179
 
0180 0181 018Z 0183 0184 0185 0186 DETERMINATE CULTIVARS
 
0157 0189 0190 0191 0192 0193 01914 0008 0029 0064 0149 0361 0540
 
0195 0197 0193 0202 0206 0210 0233
 
0234 02110 0323 0327 033, 0336 0339 DEVELOPMENT
 
04111 0342 0343 0344 03119 0354 0355 0409 0415 0417 0423 0792 0806 0807
 
0356 0357 0360 0364 0372 0578 0616 0809 0816 1104 1.93 1204 1205
 
0(17 0619 0631 0635 0(37 0645 06148
 
0683 07142 071.5 0748 0751 0765 0823 DEVELOPMENTAL 9E4ARCH
 
0926 0931 1012 1013 1075 1098 1102 0806 0807 0809 1129
 
11C8 1121 112? 1126 1147 1153
 
PLANT INTRODUCTIONS DEVELOPMENTAL STAGES
 
0164 0168 C172 01714 0179 0180 0206 000? 0027 0029 0033 0030 0270 0290
 
0234 0323 0328 0341 0342 0372 0400 0469 0502 0563 09111 1083 1086
 
0557 0626 0615 07118 0776 1117 1147 BRANCHING
 

0936 
CULTUhAL CONTROL. FLOWERING 

0215 0221 0244 02116 0250 0432 1021 0006 0030 0052 0054 0062 0084 0102 
1025 1034 1036 1060 1211 1218 0165 0471 0473 0635 0838 0847 0856 

0860 0862 0810 0897 0907 0923 0930 
CULTURE MEDIA 0931 1 1141 1 1148 

0032 0476 GERMINATION 
0024 0028 00146 0426 01427 0430 0431 
0466 0820 0854 0866 0874 0877 0880 

CURLY TOP VIRUS 0882 1108 1212 
0780 MATURATION 
RESISTANCE 0028 0431 0856 0862 0870 
0778 PODDING 

0030 0052 0062 0102 0441 0473 0870 
CYTOGENETICS 

1103 

DIABROTICA
 
CYTOKININS 0971
 

0467 0474 0855 0871
 

DIABROTICA DALTEATA
 
CYTOLOGY 0714
 

0005 0008 0251 0437 0439 0440 0477 INSECT CONTROL
 
0840 0842 1018 0278 1089
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RESISTANCE 
 VIROSES
0721 
 0215 0248 0259 0261 02R8 0694 0696
 
DIABROTICA SPECIOSA 
 1053 1059 1060
PLANT INJURIES 
 DISTRIBUTION
 

0712 
 0401
 

DIABROTICA UNDECIMPUNCTATA 
 DNA

0727 0310 0693 1058 1100 1105 1160
 

DIETARY VALUE 
 DOMINICAN REPUBLIC
0129 0183 0388 0392 0691 0893 0894 
 0076 0113 0123 
0809 0821 0917 0972
1161 1168 1171
1170 1175 1176 1177 
 1067 1099 1183
 
1179 
 DISEASES AND PATHOGENS
 

DIETS 0626 0637
GERMPLAS14 0742
 

0387 0389 0390 
0391 0790 0795 1162 0637 0742 0777
 
1163 1165 1166 1170 1175 1179 1180
 

DRAIN AGEDIGESTIBILITY 
 0671
 
0388 0891 0893 0891 
 1168 1169 1171
 
1175 1176 1179 
 DROUGHT
 

0046 0082 0180 0200 0327 0329 0346
 
DIPTERA 
 0377 0419 0450 0498 0499 0509 0520
0527 0892 
0910 
0927 0930 
0979 
1011


0192 0193 0195 0211 
0212 0246 
0275 1113 1158
 
0287 0705 
0715 0716 0726 0979 0998
 
1093 10914 1139 
 DRY MATTER
TNSECT CONTROL 
 0014 0030 0036 
0052 0054 0057 0069
00140 02',6 0,78 0283 0293 0301 0526 
 0078 0111 0397 0459 0462 0464 
0472
0711 0717 0723
0718 1012 1014 1087 
 0499 05114 0544 0800 
0803 0857 0888
1089 1090 !092 1095 
 0905 0914 0922 0928 0986 1182
 

DISEASE CONTROL 
 DRYING

01011 0211 0280 0505 
0582 0633 1015 
 01426 0824 1226
 
BACTERI E:;S3
 
0079 0100 0211 021? 
0213 0215 0219 DUNG
0-21 02214 0504 
0636 0538 0642 0646 
 0068 0121 0131 0137 0114140205 0500
0O80 0740 0999 1014 1021 
 0570 0608 0609 0610 0916 0919 0995
 
MYC0SES
 
0211 0212 0213 0215 
0241 0242 0244 
 DWARF [DEANS
02146 02148 1150 0252 0253 0254 0255 
 0014 0017 
0020 0062 0064 0098 0149
0261 0264 050; 0526 0529 0636 0118 0167 0168 0172 01711 0176 0177 01780(42 0650 0656 0658 
0662 0663 0668 
 0180 0184 0186 0190 0194 0205 0317
066c 06'2 0674 0675 
0676 0650 0681 0318 0323 0343 0344 0572 0585 0598
06P, 0687 0'<27 07140 0761 0813 
1014 
 0617 0625 0868 0869 
0885 0963 1142

1025 1030 IC311 1036 1043 
 SPACING
VIR0SE 
 0127 0165 0206 05111 0539 0568 0569

0100 0213 0215 0248 0.61 0263 026, 
 0593
 
0504 0636 0639 0642 
n694 0740 1014
 
1055 1056 1060
 

ECOLOG!
DISEASE 
Pl4YSIOLOGY /.N11lIOCIIEMISTRY 
 0396 0398 0472 050q 0q11 0517 07980652 0659 1010 1031 
1033 1035 10412 
 0799 0802 0804 0988 1184 1187 1188
 
10146 10'47 10148
 

ECONOMICS 
DISEASE T!ANSHISSO!, 
 0086 0127 0155 0167 0400 0401 04030234 06146 0676 1015 01404 0405 01406 0407 0408 0410 0411
SEED TRAN1SMISSIO11 
 0412 0414 0421 0422 0492 0505 0569
0227 0254 0262 
 0574 0586 0587 0597 0599 0604 0606
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0633 0805 0809 0810 0811 0814 0817 INSECT CONTROL 

0818 0819 0956 0979 1193 1196 1197 CHEMICAL CONTROL 

1201 0720 

ECUADOR EMIOASCA KRAEMERI 

0452 01452 0503 0510 0519 0536 0806 (722 1086 1088 

0809 0810 0827 1206 I,'SECT CONTROL 
DISEASES AND PATHOGENS 108 
0636 CHEMICAL CONTROL 
INJURIOUS INSECTS 1082 
0726 PLANT INJURIES 
PRODUCTION 0779 0971 

0492 0565 RESISTANCE 
SEED PRODUCTION 0327 1075 1077 
0787 

ENTOOLOGY 
EGYPT 0276 0276 0301 0303 0322 0433 0556 

0473 0478 0861 1039 1181 0705 0708 0711 0718 0721 0725 0779 
0809 0971 1012 1014 1075 1077 1079 

EL SALVADOR 1080 1087 1089 1092 1093 1213 1217 
0612 0982 
DISEASES AND PATHOGENS ENZYMES 
0613 0011 0260 0271 0453 01453 0460 0461 

PRODUCTION 0480 0487 0644 0689 0730 0802 0851 
0956 0883 0886 1046 1165 1190 1223 

ELASMOPALPUS LIGNOSELLUS EPICOTYL 
INSECT CONTROL 0443 0476 
0278 0723 1090 

INTEGRATED CONTROL 
1087 EPTLACRNA VARIVESTIS 

PLANT INJURIES 0161 
0712 1087 INSECT CONTHOL 
RESI7TANCE 0290 0298 1089 
0314 CHEMICAL CONTROL 

0300 
ELECTRON MICROSCOPY RESISTANCE 

1061 0277 0333 

ELSINOE PHASEOLI EPINOTIA APOREMA 

0547 1012 1013 0723 1087 1091 
EPIDEMIOLOGY 
0674 

EPINOTIA OPPOSITA 

ElkBRY0 INSECT CONTROL 
0732 0876 0877 1128 1220 CHEMICAL CONTROL 

1079 
EMERGE1CE 

08? 0 
ERYSI PHE POLYGONI 

EMPOASCA 0161 
0719 0721 0726 1102 DISEASE CONTROL 

0248 0631 0680 
CHEMICAL CONTROL 

EMPOASCA CAMARA 0215 0253 

0723 1087 DISEASE TRANSMISSION 
0215 0248 
EPIDEMIOLOGY 
0215 0248 

EMPOASCA FABAE ETIOLOGY 

0161 0248 
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RESISTANCE 
 0050 0051 0054 0055 0056 0060 0061
0253 0321 0354 
 0065 0066 0069 0071 
0072 0073 0075

SYMPTOMATOLOGY 
 0076 0078 0079 0080 
0081 0088 0100
0248 0636 0680 
 0104 0109 0116 0118 0120 0121 0122
ESTIGMENE ACREA 
 0124 0131 0135 0139 0141 0144 0149
IN'ECT CONTROL 
 0150 0206 0207 
0300 0322 0346 0374
0278 0397 0399 0416 0451 04730459 0492 

0493 0496 0497 0500 0503 0504 0505
ETHIOPA 0507 0511 0512 0513 0516 0517 
0518
0221 0409 
 0519 0521 0522 0523 0525 0526 
0533
 
0548 0557 
0572 0578 0585
FTHY ENE PRODUCTION 0591 05950609 0610 0633 0752 0765 0798 07990444 0449 0800 0801 0803 08l4 0897 0898 0899
 
0900 0901 0902 0911 0913 0915 
0917
ETIELLA ZINCKENELLA 
 0918 0920 0922 0924 0928 0929 0933
1003 
 0937 0944 
0954 0970 0976 0977 0985
Pl.A1T INJUFI E 0988 0995 1007 1040 1083 1098 1104

0712 
 1119 1182 1183 1187
 

EUROPE FIBRE CONTENT 
0005 0015 0016 0017 0U28 
0035 0037 1172 1174
 
0092 0099 0220 0234 0304 0324 0071 
 ;EED

0378 0383 0434 0438 01149 0465 0479 
 0893 1178
 
0537 06114 0656 0609 
0706 0709 0728
 
073 
 0739 0745 0750 0754 0763 0769 FIELD EXPERIMENTS
 
077' 0790 
0802 0825 0828 0832 0034 0954
 
OP , 0840 0841 0842 04 4 0849 0858 
0859 08(,3 08(5 0869 0875 0876 0877 FLOODING
 
0979 08 8 0087 0890 0897 0901 0911 0469 
0934 0935 1010 1020 1031 1033 1035
 
1042; 1057 106,4 1100 1110 1116 1120 FLOWERING
 
111414 114( 1163 1166 1190 1219 0006 0030 0052 0054 0084 
0102 0165
 

01171 0473 0635 0847 0856 0860 0862EU 02 
 0870 0897 0907 0923 0930 
1141

0526 
 GENETICS
 

1148EVA POTRAtP I PATION P IOTOPERIOD 
04941 0909 
 0931
 

TEMPERATURE
 
EXPEPI MtNT 1E9G!4 0062 0838 0931
 
0194 0424 1104 1207 1208
 

FOLIAGE
FALLOW ING 0445 01470 0498 1069
 
0373 

FOOD 01NER00FAT CONTENT 0129
 
0946 1170
 
LEAVES 
 FOOD IPODUCTS

0487 
 0393 0425 
0506 0825 0830 0831 0832
SEED 0835 0837 1007 1129 1153 1223 1225
 
0893 1178 1220 
 1228
 

FATTY ACIDS 
 FRANCE
 
0487 0893 1170 
 03011 01434 0537 0706 0802 0869 0876
 

0877 0887 0887 0901 1010 1110 1116
FERMENTATION 
 1120 1219 
0392 

FERTI IZERSFUSARIU14 
FERTILIZERS 0248 0261 0266 0326 0526 0678 
0749

0001 0014 0017 0018 
0040 0045 0049 
 1037
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FUSARIUM OXYSPORUM GERMINATION 
1041 0028 0046 0084 0431 0866 0870 U877 
DISEASE CONTROL 0880 
0213 0636 SEED 

CHEMICAL CONTROL 0024 0426 0427 0430 0463 0466 0532 
0215 1036 0820 0824 0833 0854 0074 0882 1108 

DISEASE TRANSMISSION 1212 
0215 
EPIDEMIOLOGY GERMPLASM 
0213 0215 0243 0004 0006 0105 0125 0140 0157 0158 
ETIOLOGY 0159 0160 0162 0163 0164 0165 0167 
0213 1036 0172 0173 0174 0175 0176 0177 0178 

INOCULATION 0179 0180 0181 0182 0183 01841 0185 
1057 0186 0187 0189 0190 0191 0192 0193 
RESISTANCE 0194 0195 0197 0198 0199 0200 0202 
0677 1036 0206 0210 0233 0234 0240 0312 0323 
SYMPTOMATOLOGY 0327 0333 0336 0339 0341 0342 0343 
0213 0243 0636 1036 0344 0348 0349 0354 0355 0356 0357 

0360 0364 0370 0372 0380 0578 0616 
FUSARIUM SOLANI 0617 0619 0631 0635 0637 0645 0648 

o684 1121 0683 0731 0742 0745 0748 0751 0756 
0765 0777 0783 0808 0823 0884 C926 

FUSARIUM SOLANI FHASEOLI 0931 0979 1006 1012 1013 1020 1037 
0657 0670 1039 1046 1052 1075 1096 1098 1102 1108 1121 1122 
DISEASE CONTROL 1126 1132 1133 1147 1149 1153 1157 
0213 0680 1158 

CHEMICAL CONTROL 
0215 1025 1036 GIBBERELLINS 

DISEASE TRANSMISSION 0031 o871 0875 
0215 
EPIDEMIOLOGY 
0213 0215 GREEN MANURES 
ETIOLOGY 0049 0508 0916 1040 
0213 1036 
INOCULATION 
1016 GROWTH 
RESISTANCE 0007 0009 0012 0025 0028 0029 0031 
0319 0334 0337 0666 0671 1036 0032 0048 0082 0132 0266 0470 0476 
SYHPTOMATOLOGY 0499 0667 0840 0868 0870 0872 0875 
0213 0680 1025 1036 0876 0878 0879 0882 0907 0920 0955 

0963 0964 1057 1072 1158 
LIGHT 

GENES 0445 0477 0845 0857 
0039 0264 0305 0310 0353 0383 0728 MINERALS AND NUTRIENTS 
0735 0736 0737 0743 0767 0769 0773 0020 0022 0045 0149 0451 0461 0495 
1100 1105 1127 1146 1148 1151 1159 0514 0523 0657 0671 0701 0858 0861 
1160 0866 o911 

NUTRIENT SOLUTION 
0020 0022 0036 0657 0858 0663 0866 

GENOTYPES PLANTING 
0482 0498 0499 0509 0566 0629 0733 0026 0501 0514 0941 
0744 0759 0771 0774 0856 0884 1003 SALINITY 
1097 1099 1112 1135 1145 1146 1186 0475 

SOLAR RADIATION 
0026 0905 

GEOGRAPHICAL DISTRIBUTION SPACING 
0002 0003 0306 0320 0514 

TEMPERATURE 
GERMANY FEDERAL REPU3LIC 0026 0033 0465 0468 0474 0671 0857 

0763 0834 0841 089 0335 1033 1135 
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 0774 1116
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0211 0212
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IRRADIATION 
 LABOUR
 
0024 0034 0433 0470 0485 0841 0882 1201 
1109 

LAND PREPARATION
IRRIGATION 0043 0076 0087 0100 0150 0502 0504
0001 0042 0048 005,7 0063 0100 0112 
 0506 0526 0529 0532 
0565 0673 0813
0116 0179 01O0 0050 0492 0502 0505 0925 0937 0938 0941 0944 0947 1183

0506 0510 0515 0524 05 26 0617 0784 
0804 0808 0879 0895 0906 0907 
0921 
 LATIN AMERICA
0924 0930 0934 0937 0954 11,8 DISEASES AND PATHOGENS
 

0234 0653 1024
ISARIOI GTSOLA 
 GERMPLASM
 
0547 1041 0234 0635

DISEASE CC'N 31., MARKETING
 
0211 0212 0213 C63( 0630 0642 0740 
 1194
 
0813 
 PRODUCTION
 

C1HEMICAL CONTRO .
 1194 
0215 0242 0660 1036 1043
 

0126EAf: ThAN :2S10iO
1'3. 
 LEAD 
0215 
 0455 0455 0456
 
EPIDEMIOLOGY
 
0213 0215 0243 
 LEAF AREA
ETIOLOGY 
 0030 0036 0054 0070 0099 0111 01220213 0632 1036 
 0285 0445 0800 
0905 0923 1065 1072

1 OCULAI 101; 1192
0220 0651 1037 
RES ':;TAfIC 
 LEAVES
 
0217 0228 0327 0354 0364 0613 0632 
 0002 0013 0016 
0030 0035 0036 004S
0,51 0813 0979 1004 1028
1006 1036 0054 0111 0269 0270 
0271 0272 0442
1134 1136 1138 1140 1145 1149 0443 04 4 0019 0450 o1465 0467 04752Yl'TM0TCATO.Y 0476 0477 0487 01489 0509 0541 0703Olj 0243 0(f6 0630 0642 1036 0839 0841 0844 0846 (848 0849 0853
 

0876 0861 0868 0090 0892 0905 0908
0 1 E. 
 1069 1071 1071 1072 1127
1073 1192
f,91) ISEAS ES ANP PATHOGENS 
0260 0644 0648 0650l 0684 0689 1016
ITALY MINERALS AND NUTRIENTS
00)2 0720 043E 0738 0739 0745 0754 0021 0022 0045 0055 0451 0456 04610775 0938 804 0044 0934 1042 1146 0495 0516 0860 0864 0932 1016 

JAMAICA 
 LECTINS

1C09 
 0479 
0889 0694 1162 1165 1166 1167
 

1189
 

KENJYA
 
0o1 0170 01'") 0309 0329 
0423 0533 LEPIDOPTERA

0'(0 0579'o00C OO 1007 
 0297 0314 0712 0716 0726 0998 1083
 

26I2FE
6 A,: 6ATI!0(GNS 1094
023P 024C 02f3 07f4 4419 0642 0661 INSECT CONTROL0 74 I09 10f 
 0278 0279 0294 0710 0723 1014 1087
GFPM K. A.V. 1090 1091 
60240 11fp 

0410 0E 17 
 LIGIfT
 

0035 0038 0466 0849 0881
AT( F
A0;,0R 1YMANI. a CWTH 
1,1(5 11.f 
 0445 0477 0845 0057
 

LAPORATCy EX010IMENTS 
 LIRIOMYZA
 
003£ 020 0228 0273 ;037 
 0711 0726 1092
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LIRIOMYZA QUADRATA MANURES 

0723 1087 0049 0068 0121 0131 0137 0144 0205 
0492 0500 0508 0519 0570 0608 0609 

LODGING 0610 0916 0919 0962 0995 1040 

0373 1157 
MAPS 

LYCOPERSICUM ESCULENTUM 0956 0973 0985 0987 0990 

0603 0981 
MARKETING 

LYGUS OBLINEATUS 0042 0401 0404 0405 0406 0410 0411 

1085 0418 0421 0490 0491 0504 0526 0811 
0812 0813 0815 0817 0818 0819 0825 

LYTTA DIMIDIATA 0979 1191 1194 1197 
0712 

HARUCA TESTULALIS 

MACROPIOMINA PHASEOLI 0716 
1026 INSECT CONTROL 

DISEASE CONTROL 1091 
0213 0638 PLANT INJURIES 

CHEMICAL CONTROL 0211 0212 
0215 1036 RESISTANCE 

DISEASE TRANSMISSION 1094 
0215 
EPIDEMIOLOGY MATURATION 

0213 0215 0243 0026 0028 0166 0170 0191 0320 0331 
ETIOLOGY 0344 0431 0856 0862 0870 1157 

0213 0638 0654 1036 
RESISTANCE MECVANICAL DAMAGE 

1036 1121 0108 
SYMPTOMATOLOGY 
0213 0243 0638 1036 MECMAN!ZATION 

0086 0093 0094 0108 0113 0114 0115 

MADAGASCAR 0148 0327 0531 0537 0555 0577 1226 
0397 0744 

MEVICAGC SATIVA 
0991 

MAGNESIUM 
0020 0078 0452 0452 0495 0516 0858 MEGALOTOMUS ARVUS 

0885 0899 0712 
PLANT ASSIMILATION 
0015 0502 MELOIDOGYNE 

0526 

MALAWI MELOIDOGYNE INCOGNITA 

0128 0129 0498 0508 0538 0539 0540 0701 0852 1026 
0800 0809 0831 0975 RESISTANCE 
DISEASES AND PATIOGENS 0381 0742 
0363 0576 0752 0765 
GERMPLASM MERCURY 

0578 0765 1096 0880 

METABOLISM 
MANGANESE 0033 

0451 0452 0452 0858 0861 0889 0899 
0900 1155 METHIONINE 

0037 0388 0481 1168 1169 

MANIOT ESCULENTA MEXICO 
0143 0159 0571 0575 0576 0583 0957 0002 0003 C07 0010 0022 0030 0031 

0958 0989 0990 0997 0032 0036 0045 0046 0051 0061 0063 
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0064 0066 
0067 0070 
0073 0074 0080
0082 0083 	 BORON
0088 0091 
0094 0101 0104 
 0018 0022 0055 
0060 0452 0452 0657
0111 0112 
0118 0119 0121 
0122 0121; 
 0932
0130 0131 0133 
0135 0139 0149 0150
0166 0196 0322 (366 	 CALCIUM
0389 0390 0394 

0424 0450 0474 0495 0509 0534 

0015 0446 0451 04520020 0070 0078 

0550 
 0452 0453 045305,2 055i 059 	 0473 0495 0516 0858l562 0589 0590 O59 
 086? 0866 08850602 0610 0620 	 0889 0899 0932 0933
0(21 0(23 0621
0629 0704 0743 
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0207 0397 0399 05 1 045? 0452 0454 
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. LA l i." 'CculTA 0799 0802 80 4 0867 0918 0924 0969 
0,' 099,4 1113 111( 11 2 1183 1184 1 116 

00E2070, 0 NIT',OGEN-OI XING BACTERIA 

023( 02(0 0381 0526 0678 0701 0702 1103 
, P,;U853 1014 1026 1065 1066 1067 

00007. 0O 7 ISO 00LNODULATI 2N 
1f3(7 0700 0396 0390 0509 3003 0984 0988 1100 

1126 1 181 11'' 1186 1187 118 1189 
1190 

F'P F.0 N M033INER 4ALAN NUTRIENTS 
C,'f 0017 0099 0465 0750 0763 0859 0045 0397 0399 0412 0511 0798 0799 

003> 0(79 1031 0800 0803 004 0911 0918 0924 1182 
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NO8WAY 

0898 0899 0900 0901 09020880 0911 0913
 
0915 0916 0917 
0918 0919 0920 0922
 
0924 0928
NOOXIOUS ANIM1AL- 0929 0933 0937 09) ' 095)4 

0001 0040 0126 0192 0193 0195 
0970 0976 0977 09F5 09800 0995 10070211 
 1040 1083 1C98 1104 
1119 11%2 1183
0212 0216 0246 
0268 027/4 0275 0276 
 1107


0277 027 0279 0280 0281 0282 C0283
0204 92pr 0286 0287 
0288 0289 
0290 NUTRITIVE VALUE
0292 0,.93 029' 
096 0297 0298 
0 99 0311
0307 0301 030' 011 
0387 03F9 C390 0790 0791 0793'2 0330381 
 0794 C795
COO.? 0 009 0972 112 1129 1 17205 5 1174 1175 1176 1177 1178 1221 1224052 0 (;6 1 700 0701 C7C 40705 C "0(C T C7 0 07C 0711 0712 Y 113' NATALF!;, IS
C713 071 -''15 ('716 C, 17017 19 0525
 

0770C' C7( 1 C5
 
0779 06191 
 C94 0 971 
 0979
OCEAN11
 
09 0 0 9 '1 1-c 10 -,tq t 10?, 0273
107 1077'-1 i 023C1 0752 0137 0660 0717 0718t 0 10051 07.5 077( 0055 0871
 

1091 097G 1 2,4 1 10 1139 OOTItECA1711 171: 1, 121' 121[ 1216 1217 0716 1094
 
1211 1.12
 

t 11{i E A
::/;OPH q
U0 A IOtMYTA 
70 0 

0310 5,C 1C5l 1100 1105 1160 
 0II IOIMYIA 
 CENT ROSEMATIS
NNA 

1093
 

09-1 10 
 P 2' 087 1100 

t;UThIENT 20L0T001 01.0001YIA P11A E0L0193 0246 
0705 0715 1093
0014 0015 0016 0020 0022 0036 0457 INSEC7 CONTEC ,0960 0657 085 0059 080 0863 0864 
 1012C865 0867 101C 

PICLOGIAL CONT.tcL 
0301
 
CHtEMJCAL CONT~i-I.
 

NUThIENT TF-AN-POC T 

0015 001( 0019 
0021 0446 
0456 0458 
 0276 07'3 0301 
0 02 0717 0718 1095 
FLAtT 0tJUIt1E: 

0950 0071 

0211 0212 0275 0998
 
0014 001r 0015 
 0017 0019 0021 
0022 C192 0195 097 1017 IC94 1139
0023 0054 0070 0122 0451 0453 0453
0455 0455 0S 55 4 0 2 0519 0859 !; 090054 0055 0057 

0862 2 I -L!; CFhEI A1,1,092 0903 0913 0922 
 1092 10).
0925 

2 0Pr;1G C. I",IC P 8nTI E1:UR IT 072L iEQU0 EME:T Rn0
1709


0001 0014 0017 0010E, 21, 001,2 0095
0049 5:00 001 00 0 0055 0055 0060 070IN I 0P0'E0CL IC0C 1 '0(' C06 0069 0071 0572 0073 0725
0075 0676 0070 0079 0080 0,-81 008
0104 0109 0116 0110 0120 0171 012 2071C 0z PCTFNIAL0124 0131 0135 0139 0141 01944 01)40 0177 0979
020( 0207 0300 077? 0246 0374 0397
03"9 01415 04 1 01[,9 1,,73 0492 0493?700 11TC
PP,'
0496 04197 0500 0503 0509 0S0, 050, 1142
0508 0511 0512 0513 0516 0517 0' 00521 0522 0523 0525 05256 0';33 0548 0 0 SE0557 0570 0572 
0578 0585 0591 0595 
 0'71 1127
0608 0609 0609 
06"0 033 0752 0765 
 AI POL LUTION
0798 0799 0800 0801 
0803 0804 089, 
 0272 0703 0843 1068 1069
 



PLANT INJURIES PETIOLES
 

0270 0703 0936 1068 1071 1073 0443 0444 0483 0516 0888 0904
 

PH
PACKAGING 

0046 0068 0071 0457 0460 0915 1143
0820 

1155 

PALATABILITY AGRICULTURAL LIME
 

0183 0522 0920 1187
 

PANAMA PIIASEOLLIN 
0493 0528 0982 0990 0436 0438 01481 0486 0666 1105 1107
 

DISEASES AND PATIIOGENS 1111
 

075 1 ANALYSIS 
GERMPLASM 0039
 
075 1 0777 

PHASELUS ACUTIFOLIUS
 

PATOOE4."0ICITY 0003 0065 0254 0362 0371 0375 0376
 

0639 06145 0647 0648 0654 0657 0666 0377 
0520 0560 06145 06147 0758 0766
 

Ol7e70593
0(86 0687 0697 1022 1027 07714 07814 1103 1135 1158
 
1041 104 E 1049 1051
 

FIHAEOLUS COCCINEU
 
0290 

1C3 9 0304 0338 03143 033414 0347 0353 0371 
0380 0303 04141 014147 014714 06147 0732 

PENICILIIUM PATULUM 0003 0008 0182 0104 0190 0191 


0763 077, 0783 1020 1103 1119 1128
 

P11t11 1135 1 11.14 
00 5 ,' 01205 0906 09.42 1074 1079 
1115 PHASE LU S LUNATU'S 

1 '.'0?A AN 0254 0371 01176 1103A11 I CATHCGENS 0343 047J1 07414 

G105 Gb1 0 9 1053 11114 1135 1217
o45 


F.0 M PLA. 14 
0105 PHENOLIC CONTET
 
!I'JUFI1CUU 15!;:EC7 0894 1029 1176 1222
 
0279 031' )435 78 1081 1092 1211 SEED
 
XAEYETI11G 0884 0891
 
1191
 
P01UC1014 PHENOLOGY
 
1000 1200 0026 0996
 

:P4401141400011U 

00410 000 0051 0056 0060 0065 0066 

PEST CONTRlOL 00(a 004.9 0072 0073 0078 0079 0080 

0040 0079 0087 0100 0104 0150 0205 0088 0118 0120 0121 01214 0131 0135 

0211 0'12 0213 0215 0216 0219 0221 0139 1144 01119 0394 0459 0473 0493 

0224 03141 0242 0244 0246 0748 0250 04,95 0496 01, 197 0500 0503 0507 0516 

022 0253 0254 0255 0261 0263 0267 0521 0523 C525 07C5 0858 0885 0898 

02724 0276 0278 0279 0280 0283 0288 0899 0900 0901 C017 0909 0970 0995
 

0290 0292 029' 02514 0795 0298 0300 1143 1155
 
0301 0302 0374 0428 0 432 01435 01492 XINERAt. [)E IC EIS:CIES 
0504 0505 0526 0529 0548 0582 0633 0452 452 

0636 064 0650 0(5 0658 0552 0663 NUTRIENT UPTAKE 
0668 065' 0072 0(74 0675 0675 0680 0014 0015 00511 0070 0122 0451 0862 

7l691 0682 05,' 0694 0700 0704 0710 0913 

0711 0717 0749 0719 0720 0723 0727 PLANT ASSIMIL0ATION 
0710 07(4 0717 0813 0822 0895 0937 0014 0015 0070 0122 0451 0862 0913 

09141 0943 0995 0999 1012 101 1015 ThAILLOCATIh0 
1021 1025 103(0 1034 10146 1043 1C55 0054 
1056 1060 1074 1076 1079 1001 1082 
1085 1007 1090 1092 1095 11014 1211 POTOPERID01 

1213 121 1218 0931 
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PI OTOSYN TIHESIS 
0035 0048 0442 0448 0475 0845 0846 
0848 0852 0857 0915 0955 1084 

PHYLLO NORYCTF.10726 


PIIYTOALEXINS 
0436 
0438 0441 0481 0486 0666 0703
1039 1052 1105 1107 1111 1167 


OYO1'60844T089PHYTO!HEMAGGLUT 1ItS 1 16 60523 
0116 08141408914 1107 1761 1162 

1039PilyTOPHTHORA MEG,,;fP fA 

PLANT 
000 0004 0006 0007 0012 0013 00240020 " 5 0050 0077 0269 0272 0320 
0325 0353 0361 C'13 03914 0431 01137
01'39 C1;62 01469 01495 083q 0077 0878 
11011 1106 

PLAN C097 1 101SLANT ARCHITEC T08. 11520871 
0916 1097 1101 115 

PLANT A SI VILA TI01;
0010 001; 
0015 0016 0017 0019 0021

0022 0023 00'40070 
004 0077 0122

01451 0453 0153 015, 0:55 01456 04
0462 C519 0507 054 0859 0862 00(61

0865 0567 0902 0903 
0913 0922 0925 

0LA0T 03060307
PLANT BREEDING 0311 0 103t,0

0001 0306 030"/ 0211 01 
 0315 6322
0325 0336 0346 0364 C68 03" OJ60
0382 01419 01171 01432 0 56 7690 
0729 0735 07 410 07 2 071 077 5 70 
0778 0779 0785 07E7 0709 0 £031,0912 0940 1062 1097 1104 1113 11171 1 2 9 1 1 3 2 1 13 5 1 1 519ACY 3C?O1N1 1I1 94?I 
0753 
 0 0 7 10 115 
0753 0774 070,E 1107 110 

0304 0338 0359 0362 0611 0371 03700376 0736 0737 0745 07116 07',) 0757

0758 076? (769 
 077, 1701 07184 11011116 1 12;) 1127 1 13 1 11if 1137 1 11;8 
1150 1151 11,8 
HYB1IDIZ11 
03011 0305 0330 0342 034, 0353 0362 
0366 0371 
0375 0376 0377 0383 0647
0728 07334 0736 0758 0769 0774 0777
0783 
 1103 1128 1137 1 1411 1151 
MUTATON 

0485 0768 0882 1109 1142SELECTION 
0201 0324 
0326 0327 
0329 0334 0335 

03 4 035,8 0359 
0361 
0366 0373 03711 


0379 0578 0744 0745 0750 0754 0762
0764 0786 0788 1116 1126 1131 1133 
1137 1145 1151 1157 

PLANT
0007 DEVELOPMENT
0009 0012 
0018 0020 0022 0025
 
0045 0048
0026 0028 0060 0082 01320029 0031 0032 0033 00360149 0166
 
0170 0191 0266 
0320 0331 0344 03510431 01145 0461 0462 01465 0465 
0470
 

04714 0175 0476 0477 0499 05010657 0667 05140671 0701 
0721 0839
 
0840 0845 
0857 0858 0861 0863 0866
 
0868 08700881 0872 0875 0876 0878 08790982 0905 0907 09110955 0963 0964 0920 09141

1057 1072 1135 1157 

1ATnH1158 

PLANT FER TIL ITY
 
0304 0370 0375 0440 (753 0774
 

PLANT GFOWTH SUBSTANCES 

0007 
0013 0025 0027 0031 6270 0467
 
0474 01J82 084 0 0850 0851 08550873 0875 0876 0877 0878 0868

0887 
00887 1085
 

PLANT IIAD IT 
0006 0008 0017 0020 0029 
0062 00614

0098 0125 
0127 0131 0132 0140 0149

0 62 0165 0166 0167 0168 0172 01711
0176 0177 
0128 0180 0181, 0186 0190
 
0194 0196 0199 0205 
0206 0210 0317
 

0310 0323 03413 03114 0345 0348 03616 0538 05140 0546 0594 0617 0625
0629 0731 0736 07143 0765 
0767 0839

0868 0869 0885 0931 0932 0959 0963
1026 1102 1142 1157 

PLANT 1NJ URII. 
01140 0211 0212 0231 0270 0275 0284
0294 0301 0692 0712 0713 0715 0724

0726 0779 0936 0971 09981071 1014 10701084 
1087 1213
 
AIR POLLUTION
 
0269 0703 1 68 1077
 
HARVESTING 
0 0
 

1T 
WATER TRE.;, 
1073
 

PLANT tUTR IT 1Ohl 

0023 0061 0460 0657 0860 0903
 

PLANT PHYSIOLOGICAL 
DISORDERS
 
0271 0272 0273 
0854 1069 
1070 1072
 
1084 1109 
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PLANT PHYSIOLOGICAL PROCESSES 0813 0938 0940 0945 0952 0958 0966
 
0038 0443 0450 0495 0509 0850 0879 0972 0978 0979 0980 0985 0988 0992
 
ABSCISSION 0994 0995 0997 1098 1119
 
0036 0444 0473 0847 0853 0905 0907
 
0908 1158 PLUSIA ORICHAI.CEA
 
NUTRIENT TRANSPORT 0526
 
0015 0016 0019 0021 014146 01456 0458 
0858 0871 PODDING 
PHOTOSYNTHESIS 0030 0052 0062 0102 0471 01473 0870 
0035 0048 0442 04148 0147 0845 08116
 
0845 0852 0857 0)35 0955 1084 PODS
 

8 8 8
 
PLANT ASSIMILATION 0007 0022 0028 0036 0057 0325 u 
0010 0014 0015 0017 0023 00511 0070 09014 0908 1106 1128 
00714 0077 0122 01451 0453 01453 0455 DISEASE!, AND PATHOGENS 
0456 01460 01462 0519 0527 0541 0859 0648 
0864 0867 0902 0913 0925 INJURIOUS INSECTS
 
PLANT RESPIRATION 0713 
,857 

POLLEN 
PLANT PIMCENTS 0008 0440 0896 0939 

U 35 084P 0853 CF, 3 1068 
POLLINATION 

PLANT REPPODUCTION 0338 0370 0375 0373 0447 0728 0734 
0338 0370 0375 376 0447 0728 0734 0766 1142
 
1142
 

POLYPHAGOTARSONEMUS LATUS
 
PLANT RESPIRATION INSECT CONTROL
 

0857 0935 1089
 

PLANT TISUES PORTUGAL
 
01474 0728 

POTASSIUM
 
PLANT TOXINS 0049 0060 0066 0068 0069 0072 0073
 
0686 0078 0079 0120 01214 0131 0495 0497
 

0500 0503 0507 0516 0521 0858 0885
 
0898 0901 0970
 

PLANT VASCULAR SYSTEM MINERAL DEFICIENCIES
 
0077 0437 0020 0452 01452
 

N4UTRIENT UPTAKE
 
PLANTING 0015 0122 0)51 0453 0862
 

0026 0041 0042 0087 0101 0103 01014 PLANT ASSIMILATION
 
0105 0110 0120 0123 0150 0203 0205 0015 0122 0451 0453 04453 0862
 
0332 03140 0505 0526 0545 05147 0548 
0559 0561 0566 0571 0616 0765 0836 PRATYLENCHUS PENETRANS 
0937 0941 0949 09514 0965 0971 0986 1025 1065 
090 0998 1013 1129 
AGRICULTURAL EQUIPMENT PREDATORS AND PARASITES 
0148 0136 0297 0301 0709 0711 0712 0722 
SPACING 0971 1074 1093 1216 
0030 00140 043 0051 0075 0080 0084
 
0088 0095 0100 010? 0106 0109 0111 PRICES 
0113 ,116 0118 0121 0124 0127 0130 0400 0401 0405 0406 0408 0410 0411 
0131 0135 0139 0143 01114 0152 0155 0421 0J422 0805 0817 0818 0819 1193 
0179 0204 0206 0221 0320 0325 0361 1196 1197 
0374 0501 0502 0506 0514 0532 0533
 
0535 0539 0551 0552 0557 0562 0565 PROCESSING
 
0568 0569 0573 0574 0579 0580 0583 00914 0108 0393 0426 01492 08?4 0826 
0586 0589 0590 0593 0596 0601 0602 0827 0628 0830 0832 0833 0834 0835
 
0603 0604 0609 0633 0752 0755 0786 0836 0837 0912 1010 1129 1220 1221
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1222 1223 1225 1226 
1227 1228 


PRODUCTION 
0041 0141 01102 0403 0404 0407 0411

0413 0414 OL20 0422 01190 0491 0492 
0505 0526 0532 0548 0557 0565 0597 

0733 0775 0805 
0811 0813 0814 0815 

0817 0818 0819 
0895 0940 0956 0987 

1000 1083 1114 1191 
11911 1200 1204 


PPO INEP908 


PROPAGATION 

0176 0758 


PROTEIN CONTEN:T 

0033 0037 0166 0236 0311 0369 0392
0398 01488 07115 0829 0863 0885 0892 
0897 0920 0946 1168 1 18r 
SEED 
0039 0435 0768 0814 1109 1178 1220 


Ph OTE INf, 
0005 0129 0305 0o8: 
0436 0: 38 01180 
0482 01166 0730 0783 08290790 0844
0853 0874 088f 1107 1111 1163 1166
AMINO ACIDS 

0039 0311 ')388 0392 1169 

ANALYf15 

0039 011149 08613 1224 
DIGESTILILITY 

0388 0893 0p09i4116,9 1175 1179 


PSEUDOMONAs P}iIA'EOLICOLA
0145 0161 0223 0611111022 1023 

DISEASE CoNThOL 
0504 0636 0638 
06421 0646 0740 


CHEMICAL CONTROL 


0100 0219 1021
 
DISEASE TRAN MISS1ON1RAINFALL 
0227 0646 


EPIDEMICLOGY 
0100 
ETIOLOGY 

0638 1021 


INOCULATION 
0220 1017 1037
 
RESISTANCE 

0218 0226 03211 035JI 0363 
0504 0578 
06116 0738 0739 0752 0769 0775 0786 
1020 1021 1021 
 1123 1141 -'49

SYMPTOMATOLOGY 

0100 0636 0638 06112 C643 0646 1021 


PS-UDOMONAS PUTIDA 
1016 
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PSEUDOMONAS SYPIOIGAE
 

DISEASE CONrlOI,

CIIEMICA, LONIROL 
0100 021_
 

DISEASE TRANSMISSION 
0215
 
EPIDEMIOLOGY
 
0100 0215 0640 0641
 
RESISTANCE
 

0218 0313 0335 0336

SYMPTOMATOLOGY

0100 06143 

PUERTO RICO
 
0507 0912 09147 1227
 
DISEASES AND PATHOGENS 
0647 0648 0699 
0742 0756 1121

GERMPLASM 
06418 0742 0756 0777 0783 0808 
0884
 
1121
 
IRJURIOIIS INSECTS
 
1082
 

PYTIIIUM 
0678 1036
 

PYTIIIUM ULTIMUM
 
0684 
DISEASE CONTROL
 

CHEMICAL CONTROL 
1025 

RESISTANCE
 
0326 0749
 

SYMPTOMATOLOJY
 
1025
 

RACES 
0218 0226 0234 0238 0239 0240 0320 
0639 0647 0661 0666 0683 0687 0694
 
0173 0781 1017 1023 1027 1044 1049
 
1062 1063 1122 1124
 

0662 0959 0968 0970
 

RAINFALL DATA
 
0494
 

RAMULARIA PHASEOLI
 
0211 0212 1030
 

RELATIVE HUMIDITY 
04911 0502 08116 0892 0935 1045 1209
 
1226
 

RELAY CROPS
 
05119 0570 0575 0587 0588 
0595 0605
 
0606 0608 0672 0973 
0985
 



RESEARCH 
 RESISTANCE
 
0059 0208 0228 0247 0402 0954 
1205 0201 0217 0233 0251 0255 0334 0352
 
1207 1208 
 0372 0613 0672 0679 0683 1036 1121
 

1150 
REUNION 
 SYMPTOMATOLOGY
 

0512 0622 
 0213 0246 0248 0636 0680 1025 1036
 

RI!IZOnI UM RII±ZOSPIHERE
 
0141 0207 
 0509 0517 0918 0984 1007 1181
 
1100 1186 1190
 
INOCULATION 
 R NA
 
0043 0081 0206 0395 0396 0397 0399 
 0310 0489 0853 0874 1100
 
0511 0797 0798 0799 0800 0801 0803
 
1183 1187 
 ROASTING
 
ISOLATION 
 1178
 
1185 
STRAIN S RGOOTING
 
0397 0398 0516 0796 0797 1182 1184 0027 
0050 0077 0270 0563 0941
 
1185 1187 1188 1189
 

ROOTS
 
RHIZOBIUM LEGUHINOSAUH 
 0002 0016 0017 0019 0021 0022 0024
 

NODULATION 
 0345 0050 0233 0270 0373 0394 0439
 
1189 1190 
 0446 0456 C458 0469 04483 0489 0839
 
STRAINS 
 085e 0859 0865 0878 0888 0890 0904
 
1189 
 1181
 

RHIZOBIUH MELILOTI 
 ROTATIONAL CROPS
 
1190 
 0137 0138 0547 0912 0991
 

ZEA MAYS
 
RHIJZOBIUM PHASEOLI 
 0163 0962 0981 0987 0990
 

0207 
INOCULATION 
 RWANDA
 
0081 0395 3359 n5 11 0797
0396 0800 
 0058 0059 0098 0138 0340 0347 0398
 
0801 0803 0911 1183 1187 
 0408 0535 0546 0551 0625 0-68 0798
 
ISOLATION 
 0983 1005
 
1185 DISEASES AND PATIIOGENS
 
NODULATION 
 0241 0246
 
0399 0509 0511 Le0 0803 0911 0918 GERMPLA3M
 
0984 1100 
1182 1184 1188 1189 0163 0167 0174 0175 0176 0177 0178
 
STRA INS 
 0179 0180 0181 0162 0194 0206 0339
 
0796 0797 1182 11q14 1185 1187 1188 0341 0617
 
1189
 

SA CCARU1
 
R44IZOCTONIA SOLANI 
 0961
 

0247 0678 0684 1040
 
DISEASE CONTROL 
 SACC44ARUM OFFICINARU
 
0213 0248 0636 0680 
 0572 0575 0585 0592 0977 0981 0989
 

CHEMICAL CONTROL 
 0992 0996
 
0215 6244 0246 0255 0529 0672 0682
 
0687 1025 1034 
1036 SALINITY
 
INTEGRATED CONTROL 
 0014 0890
 
0662 
 GROWTH
 

DISEASE TRANSMISSION 
 0475
 
0215 0248 
 PLANT DEVELOPMENT 
EPIDEMIOLOGY 
 0475
 
0213 0215 0248 
 TEMPERATURE
 
ETIOLOGY 
 0502
 
0213 0248 1036 1051
 
INOCULATION 
 SAUDI ARABIA
 
1037 1026 
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SCAPIIYTOPIUS FULIGINOSUS 
 0854 1010 1096 1121 1130 1209
 
0971 
 SEED COLOR
 

0034 0188 0384 0386 0388 0425 0506

SCLEROTIUM ROLFSII 
 0612 0635 0731 C738 0768 0776 0830
 

1041 1042 
 1007 1102 1112 1115 1122 1224
 
DISEASE CONTROL
 
0213 0636 0638 
 SEED COAT
 

CHEMICAL CONTROL 0894 1219 1220 1226
 
0215 
 INHIERI TANCE

DISEASE TRANSMISSION 1 112 
0215 
EPIDEMIOLOGY 
 SEED COLOR
 
0213 0215 
 0034 0188 0384 0386 0388 0425 0480
 
ETIOLOGY 
 0506 0612 0635 0731 0738 0768 0776
 
0213 0638 
 0830 0891 1007 1102 1112 1115 1122
 
INOCULATION 
 1224
 
1037
 
EIISTANCE 
 SEED PRODUCTION
 

0217 0363 0578 
 0100 0156 0412 0491 0547 0611 0668
 
5YMPTOMATOLOGY 
 0787 0999
 
0213 0636 0638
 

SEED TREATMENT
 
3CUTIGERELLA IMMACULATA 
 0087 0472 1095
 

0727 1084;
 

SEED VIGOR

SEED 0463 0824 0854 1212
 

0005 0034 0108 03814 0385 0386 0436
 
0480 0486 0612 0731 0747 1826 0830 SEEDS
 
0888 n891 0893 1096 
 0002 0007 0028 0431 0732 0839 0876
 
AMINO ACIDS 
 0877 0894 
0904 1112 1128 1219 1220
 
0039 0678 0481 1226
 
DIZ:EASE AN5D PATIIOGENS 
0230 0231 0327 0345 0491 0760 0776 SELECTION 
1102 1121 1122 0096 0097 0114C 0157 0158 0162 0169
GENETIC; 0170 0171 0177 5178 0179 0184 0186 
0305 0310 C736 0767 0771 0874 1108 0187 0189 0192 0198 0199 0200 0202
 
GERMINATION 
 0206 0214 0217 0220 0312 0320 0323 
002 01426 04 7 0430 0463 0466 0532 0332 0337 034o 03419 0350 0352 0354
0820 C824 0832 0856 074 0882 1108 0355 0356 0357 0363 0365 0367 0369 
1212 0372 0385 0498 0499 0520 0527 0594 
IIJURIOU IG;7ECT: 0605 0611 0612 0613 0617 0622 0631
 
0327 0491 0713 0940 1212 0632 06314 0646 0679 0738 07141 0747

11A18KETING 0749 0751 07' 1 0761 0763 0780 0781 
01491 0782 0813 0915 1001 1002 1009 1010
 
PRODUCTION 
 1021 1049 1075 11114 1123 1130 1138
 
0491 0532 09140 
 1149 1155 1156
 
PROTEIN; CONTENT PLANT BREEDING 
0039 0485 0768 0884 1109 1178 1220 0201 03214 0326 0327 0329 0334 0335
 
STORAGE 
 03142 0358 0359 0364 0366 0373 
0374
 
04425 0427 01429 0430 0820 0821 0836 0379 0578 0744 0745 0750 0754 0762 
1170 1209 1210 1212 
 0764 0786 0788 1116 1126 1131 1133

YIELDE 1137 1145 1151 1157
 
0024 0160 018 
0331 0345 0472 05145
 
0635 0767 0760 0831 084 1010 1108
 
1130 12244 SENEGAL 

0809 
SEED CHARACTERS 

0160 0327 0328 0331 0345 0385 0426 
0463 04491 0532 0545 
0736 0747 0760 SEROLOGY
 
0767 0771 0821 0826 0831 0833 0836 0647 0697 1059 1064
 

- 7244



SIIADING 
0495 0904 0905 

SOLANUM TUBEROSUM 
0568 0570 0573 0575 0595 0608 

SHOOTS 
04174 0476 1065 

SOLAR DRYING 
0426 

SLUGS 
1090 

SOLAR RADIATION 
0026 0494 0905 

.1NAP BEANS 
0018 0024 0026 0036 0042 
0076 0092 0093 0099 0109 
0160 0161 0229 0239 0243 
0307 0316 0321 0368 0369 
0125 0445 0451 0467 0470 
0506 0516 0526 0515 0f26 
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STARCH CONTENT 
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WATER CONTENT RESISTANCE 
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ZEA MAYS 
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