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INTROI)tICTION 

This joiurnal uf analytical abstracts is designed to provide a 
specialized gu ide to the world's lit leralife on fii hd beans (/I'hasCohls 
rul.aris L.), disscminat in, research res'lts and ongoing activities 
reletd to the crop. 

The ihstricts present con(ised in formatiol I'rolm j,1urnal articles, 
booklets, icp rs. theses, niianuttals. and )tller conventional and 
n1ico1vicintion',a nuaterial, cat eo.'(tiCd itllO broad disciplinary fields.
These arc coipielen,ted wit littll1r and Stlbject iiexes to e1le 

111io CCOill ;ellclSi\c coi;:; It'll ioil. 

Wien iil'rt'rlattisil i rcquired oCIiIA specific topIic, (A'Fs fiBail 
llf'omilltiol (enter Ce11icarrY out biblio,rphliC searches of it', cltire 

(lo0ltlliCnt collection. As pirt of' this service. useis rceivC a set of 
aslr'cts ofC the articICs rchted Ito the to+pic of their iltcrest. The 
fIull text ofI, these articlcs is ',ilhlIC thiro.h the Plhot<oco\py Service 
ot' the ('onlil+liicati ' iad l It'riiiat il Support Unit. 

The SpecCilizCd iltforia ilon (enters ol cassava" (llilol tcscullenta 
Cralltz) and on tropical relstl-C. also publish abs ract Jourals in 
th'ir rcspcctivc areCas. 



COMPONENTS OF AN ABSTRACT 

SeqLuntial .number 
Year of in the ournal (forAuthors 1) Li11:ation-11 L cl )"L indi cc 

AccessionI-n u m ber -[1k2 A0T, 11 E C I .(fornuberphotocpy { 9TCheMcal 19 
8 

42 ABT,1.;NGIolwr} control of American bollworm]- Original title 
requests) (ifleliothis arm igera) (Hubner) .Journal of A rf-ultural Science itt u2tra-low-r- lurs- Fpri.s. Ethiopian3( ',-55 '.Su!.. Li,,., ,,s Additional rr-es[Inst. of Agricultural -.esearc , o 03, Addis ,haha,].thiopia] ------Author 
address
 

S o u rc e a g L ai ig gg,. 

,I paper , nuLinTarV 

Phaseolus 
vuls. Injurious 
insects. Lepidoptera. Heliothis armigera. 
 Descriptors
Insect control. Chemical control. Ethiopia.
 

Eypt. consisting of ultralow vol. formulations of endocultzan (500 and 750 ga.i./ha), cyper-methrin 
 (150 g a.i./ha), fenitroth-on (960 g
profenofos a.i./ha),(750 g a.l./ha)(, and an untreated check were conducted for 2consecutive yr against Pelithis armniera or, haricet bea.ns at the Awassaand Nazareth Expt. Stations of the Institute of Agricultural Research(IAR), Ethiopia. The trentenrts were replicated 5 t'-f-,es in a randorcizedcomplete block design on 
20 x 20

application m plots. Of the insecticides uied, singleof cvper-.ethrin gave a more consistent and signwficant control Abstractthan the check in both Rscasons at both stations.cypernethrin/profenofos A new product,166 , substituted for fenitrothion 
at Bazareth in
the 1980 season, gave promisirg results to 
warrant
Endosulfan, a recommended further testing.insecticide against the American bcliworr in thepast, was not as satisfactory as cypermethrin in its control of U. armigera
 
on haricot beans. [AS]


I 
Abstractor 

and/or translator 



HOW TO USE THE INDEXES
 

The numbers listed under e- h entry in the an thor and subject
indexes correspond to lie abstract's seqiIential number, found above 
each abstract within the journal. 

The last issue of the y'ar contailS Clnl lkt*vc author and subject 
indlex es for tle year. 

Author Index 

The Author IldCx can be used to fild abstracts when the personal 
or corporatc au thors arc known. The Author Index, which ;s
alphabet icallv arrangCl, lists all aUthor and co-au thor names cited 
in the ptbl ica tion. 

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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AOO BOTANY, TAXONOMY AND GEOGRAPIIICAL DISTRIBUTION 

0001 
29936 rijUQUt, A. 1987. L if,,hickri: lrid watelr deficit. in planto: a tool 
for field Journl Exp iirountal Botany :109-1111. En.,:;tudit.::. of 38(186) 

-un.Fri., 10 ht'., i [ jt J. of' Ai I id Biol ogy. Pembroke St., Cambridge 
Cii? 31)X,U. l. 

ih il : Vl l iI. !,ve LL;. Water' ornte.nrt. W to'L tres. United Kingdom. 

," 	i v" i LitIII-lIl lont witIr d'fioitc u.-itI l iltJVeiy(rhhliu 
JrI xI -r.iv, m:4,'1(, , -v !t ILt'II : Wa d. A :3 ,Prorgr 	 I lit, l1' U t~i knU:Z: d, -VetI C I 
,-vv,.ex tion w,: fund L.'t. no: , af too iiok ro o. 1volw 1. invi:,,i COntent 

F 	 l0IllI il . ll I r I ii .l f 1&01 1 (I . 01.11 Ii ,i Wtl, co t ntol 	 1h-1"kr 	 !;.. "II''':'i vi'lIoir 

.t(."I:1,C I I -Iy wit ,1 I,lk tive w 1tu1n I ri' 
' 

I! l"., AI' Ix ' r I: 1 iltI' : 1 01' 4int.: I' the ;are 

to I 1 ii.1 l o llrii i ,, i t i 0 n -( to I 
' , i ,- h, :iT 1 , 'I' ., 0 !'. t L L i(,: i1 il WtL ottrlfltil 

'! , i ni, II I. ti'I.I!, ( )v t, J01 III t. u l : ttdjcd 0o0 ,~ y :'Cr1'* ljt 4ae1,1 T ,,hnit11 iI,I;u l 1~~t V'1~j . I. w 1ue 
y i l I'i ! Iio I: wht'l 1 r :Lw. .II , CI;i o l j li r- :lfe It0t 

,,i , I ,I r' 1 1 ' Nd iih, 1 

,l 	t 1 V . 1;i %ii'. Vii.l' 

. . 
, 

t0 i v 
,I 

. , 
,I 

1't. , !,Ii:'!.I . 
.(! ; , h , r ,1.I ) 

I H ,) I 
Ai n e 

1 I 
C':I, i 

1t 
n. N , 

i tli . !-;, It.:.'.: o!f1 } i:o oi l i V .lti ti.v, . 

1 . I_' t t I I ' Ilt: , I ((1 rC,11, 3 0 

i! .lit. vl'it.:! . . D I,: N .;,I:i,'A n I., '1 . n t F I ~njdotmh 

t1 r, li t y i : !, .(Iy ' .,'i . 1 ;,- .ri , '- l'ih 1301.1 . C t D N A 
1 I. 110 	 ,1, " 1u . TI. II',l.',: (J. 11,1. v.~f r;' - : ... i nte( I ,' ,*i~ mology, H8-1 aI d! , : I t ; !. ht, 

,~-rit.;:I:;~ :: to y ) fi~ 1, , < "<:.-. 1%,i . , I l ' I'-u ;t. I -iliil I, (I f ilI'. 
itv I 1 i I ~ 1'''il. c~.. -I- hUid Iv, 'l')': r.,L I 1!- 1," 1'. li I ttL''t~d I, , It, 

fI :v,, l, l; , I+ l'; IOl . toCd i ;i. I.,< t ,i' , ] IlI',LN ' -- IHyb'idi l" t io
I 11'- y I Ii ren t 

,.IIft v!.I cr,1 I - . ded' ' ,INi:,:rV.; I',;I
f~, r:, !, h I m r1.) L 3
I r"+. :i 	 :!to Ar.;t'!fatt €i f,'.. ' ': ,:. ;" h , t! : / i 1 .f" G." ti . 

h f 	rIcih 1. ;1.. l.ll ttX, 1 1" Ii2. - t i 

i t:-1[, 1'~ I [ I t'I, k)t t l id t. , " :v,)" . ,: ,' t. ! ,1 . x j l 1 : 11 1.t 1.d-

I I ;IIlI I'.1 1 l I II I 'l i o , ,C:1 fiel o'hy 11oaI'_;Id- v out . idn 

oot .cn C y ',. 	 .1'.{L tav tl lit.)) 

19~ t ~ iii ~ Ot 
i. 'e. I.(,l U. .	 Fr, Ii:, ;r,vB"U D . .ihll., ; ,] tW.:;. . g I,. I 


AutL6nrmi u,- Nu,'v, L+: , a u_ ; <, '.U ) (ur. A ,tt d :li j;, .Sln 
.d(-ole 1(,:; IZ : ! ]. , i x c , 

t:
Ru:ua (. '',t ; I'vefl "t F |;a (!c0].:ft'lJ:L[ field study carrietd out. in 

outhern NLucvo Le~ri, M'exico: 1413 :<'unpleliof 8 different 3pecie>m. Thev 

I 



presence of each one of tile species in this part of the country is
discussed. (C]AT) See also 0170 0213 

BOO PLANT ANATOMY, MORPIOLOGY AND CYTOLOGY
 

0004 

28919 0OLWtL, G.1P.1986. 
"i);nificanee of' a eornenn epitope. of plant and-iiukil enjotemb'anea. Jo i'n I of Cell Science 82:187-201. En., Sum. En., 4(Efif.,11. [Dept. of hiioeiotiy,
Hltyil
Polloway & Bedford Colleges, Univ.
of London, E han, Surrey 'I2(i O1X, Eil ta 

Pha'colu vwdL'a - ,. 

;*<.rmi y a Ty in. -',,vy 01 ,htii.t-ry. England. 

A lat nlc'toclcli LIuAy ti'., ,zF.'iinltia :Id ' opi
I - l pe on beanrlOse iit 
 :1 i, ci "i IIc o -. - t with rtt , -olypeptides
fi'oir a no. ( 1, ar'd ll lj:I, Ci-- Ittunob .t tiat .l ii; :h wri that theepitope ii 
 .l-,OIl 
 i , 1' 1o yjtt tide Oil l '-i-aces of 5arisl. ce<i,.' , alt~ i ,;i 

' 
L (. tt cc cit iatact bearrles1Vbl'an
lV.ei t r;t di t 1 1-. ,Vv t-tyj t. Tihtte, tprobably I,
j:7IchIi',~tr n: hilp: -1 , , ~ilt}it,llr] qU{[!A(;- , cd I 
 t - i: 

i~knlllot 'I' e'lt~i'roi. c y~tl i t 
 ",,' .t'c$Ih 'i t'd Ill i JVv iid ill 
vtI t, itroTh I I I t idt,, , iih1 ," cently, oen
t I' j II d Ui1d1Cf 1:1' ' .0 , i 1, t0 i;i WtLIa h': itt t bybI,' tw'i:t of' ,u;p(-nsion
cUlttllt't wi l t ' I e i it,i . i ,t i t , it t i 'iel'tud witheriDoJla:: i-, 1'i( U' it :f1 l1 , , iti L t .iitody blocks transferof radia ctivIty I'l i , 1% m. 1U1tIe, t t I th iI v i a The. eOrllon
aliti eni ' t t,V . I 

everAI durilifl i[Iia~ l:<f ic 


It it, ,rat "I' lit ol I i 
n ,itfkl th< 'i" (11. 

i iitcion
 

29752 CAT 
1 1 ,hVi.' , PotI'h O, V. ti Car t 'i 6n de 17variedade 
 ul ti . : t itF ( iJC Cit it' - ii 111 a''l- L. t:! CLcI' . 1.Cr1anot V-,:let L (h t r1,t --. I t N o 11' c lIlt iy.Lcd ccOt'Iiran bear varieties
in C a . 1 I ;inl aI-0'f l ). Cod, 5iW
1 1 t it 1it iiLl, 0ho1 : Fundclmentales 
en AFricLIl tur' T ro ,Ic, li Zi-',i 15! 

Es., En., 0 it-if , t .
 

i. [I oii' 
, 

. , Sum. 

Phac.eoluc Vu aI . cuLtivaLI'. L.eavI. tu:l I ;WL11 , ii t Pi ut anatoiny.
 
Cuba.
 

The c0aa r; 'o1,'cultivatcLi corimon beai var. duriihq 2 yt' i.
presente, d. ti moLt important character: of the plant vegetativeOrgarare dei:;c.i-io IiiuIt thei l;tlsi'ie- of tie f'hIaLeo0 gonus. PortiaclharactteI,::, -. til 01,ap Lif'oliate leat' blade ardO r: it b'i :tLi form,
and growth hiLit-, o low a ti -ic-' di fi'eielltia atlcti.h.tu ;tior 
t it etr 2
 
are of grtit .i imortance. (CiAl
 

28683 CEIT'dO l:'i-:It;-t l'P ICUCTiA ii ICAL. 1Iji. The cutivited
species of' P tot'' ud116'tur 
 1iit fcit.tiLCit i colnto!t ilidal o, 8.Eon-, L.. ; Ceptt, P. ; i'roduct dtnt< 
 l. , F. Cal 1 Colomia. 1 13 colors.lidus 5 x 5 em. ; 1 e. ttte .0 mill. ;t t'll L 1t.; -tudy glide -21. it., 
I1.
 

Phaseolos vul It ' ' Ph'ei 
 it - I-i'- cJt>- cc 't'illli. Pibaceos 
acutifoliu , l]ant tLcty 'i Ptnitoolumy. }y'brioizinr. Plant habit.
 
Growth. Adaptatich. Coiihtii.
 

The morphological c-I cr-i l that difl't reiticte the cultivated speciesof the genusit Phacl 01 L; (F. an ', L utiLif'(liu, p. lunatus, and P.coccineus) are desc-ribed. Differntiziin between cUltivated and wild
.pecies i- included. Potertial fot' itte':ip"eifie hybridization within the 

http:atlcti.h.tu


genus Phaseolus is briefly analyzed. Principal agronomie char-acteristics 
(growth habit, vgetativt .ycle, ai.d adap ation) of the cultivated species 
are pr etten. (CIAT) 

C007 

28688 CENTRO INTE11A Cit NA IPEI ACh1CULIUIIHA T1HO'CAL. 1982. Morfologta de la 
p1lanta do f'rijolcomin (ha:-eolut- volar-i:- ; unidad audiotutor-al. 
(Morphology of tile tan plant; audiotutorial unit). contehido cientlffico 
Detouok, D.G. ; pr-oduoi Or:Clpina 0., H.F. ; Flor N., C.A. cod. Cal i, 
Colombia. 123 diat.; 1 cit:etto 36 rir.; poui6n 161).; guia de eu.tudio 51p.

tEs,, rl. TaUnti ti ell if , franc-:. 

I-a't -co~tl vl{ 1 hoot:-. t,:. Leave:;.i F/itt uiatoy. ]nflor.:;cences.
 
Flower--. .t'-at a i , bit. Iod:. Colrl:t s.
 

Th:-t.r-ac t- ' r ' t., ' I l:- itvt- dttailica. The different types 
of' gr'''th hO-it: r, -i ,, wln b n plant::, to grouped{ii j1r.t -l til- be 

into I--o t -t, -ltr:hii , t::, II' i-rt'nr~i :. Thi inorr-ation makes the
 

idun~fitL~ti )Io vat% , t ( ]AI
 

Ni'ki ' ' (TICAL. 

nt c do o !eci ' -v a- C-nero Phi:eolu ::-; unidad
 

CENE" : ttI : IiO 1980. Piveroidad 
vtica 1 : I I :l 

it , t 1 i'divv: lty ii ciiitiv ited :;4-dcie of' tile Phaseolus 
:' lit. l0-cd h,-i r ":;iru , H.F,; a:e-orla cientifica 

i:idl ',, Ii. IT, 1. -, '. Cai i iiii-ii'ia. 11) aLit.. ; 2 cassettes 26 
1 -1 t.- 'ud "01 11.t 1 i, t- ., 

.' 'Joi l::r~t:,.ti 'm.,l v-: ':i h : ?' teo tl: wet:(ire:2 ;. Ihazoolus 

ci'i ic:,,:::, ,rd i . , :t I'' tu: t t h ita ri i-atio n are described. 
'Irei , i: i' ,:i-l -- I '--1t itiit1onOt ,d i .i-tlhey are grouped 
it ; ra.qin i [ :: :l . hi,ir ; te-tial e'ill noi regions when: u 

' ' tnit-at 'i, ' :r tt h v iul[oie: i,.t Valuable 
I-Cc t a i t , !', - i t it t . i 

t : 1 ! iL' - it-cu: ;ed. 
u- tic t-,r :n', . r,'j CIAT) 

28894 EA IL , 1 i'tr-. .I t-i ' t: i,e't- , ti. :t ,ir It ev' I Itivmodel 
ill:.otaiotl "o t ol. Jcur'lrl cf Lip :t lot ny )En.,i -9',1' tr,'/-665. 


-c.. li 

P'ae'fr-,I .' C. lox 11(), Cova, Fi i] 

N. 30 '.. Ii. [ -"'t1 I Q ttC, r It:,urt-:. [':liv.o'f tile South 

Fh:iareCi:. V':1: , : ttO:t' .---------. tt. - - - t . Plinlt growth 
oubttrti'::-Tct t1 r . . Ii .. r t Lre. 

The iit,-:- tin t,, ""f A Il Ut. ithe control cf tottattal 
h havior C. : re if ii ! li!- t-i: tart I :,rtivr. -ril 
thll- ct. Ie' -- c 7a:' Induction of' ,tomatali v 'V. h'ii:-teJ' il.e. 

clo:lr't [Ly ,'A Li en thtt i'Te L t'n tpees 5cof ('1l ill ioth at 
itrd 2P dtri ,Pi C,-1 ii i mI iaI ' t I- -y.: d :'tucxit-l rot-itarac induced 

by ISA wi d-,chnt :I: I l. p c: on C>o at moth tert. Chilling at 5 
degrees Cel: lt i th,:li.ht didaot affe-it the esfon-e oharacteristics of 
,tortata to C'a, At-A, or- IAC :n eitho'- :-tccies, Thetse results are discussed 
in relation to - i-cd1U ofatthe interaction:- cf tttsce growth regulatort of 
:tomatal aArt-. A) 

0010 

1J. ,
30635 IfICEC, j . TA'L-Y, D.W. 1987. LJ gni fication: evidence for a -ol 
in hard-to-ccor! -c an:;. Jourrtal of Food Piocbel'istry 1 1(1) :141-58. En., Sum. 
En., 33 Eelo., Ii. [Dept. of Fcod Science, Uriv. of Guelph, Guelph, Ontario, 
Canada, NIiG2W] 

3 



Phasaolus vulgaris. Cooking. Seed hardening. Seeds. Cell walls. Canada. 

Research was conducted to ertablich whether lignification was a possiblemechani.m contributing to tie hard-co-cook defect in beans. Cell wall
material from control and defective beans was isolated and microscopic
techniques employed to compare the 2 fractions. Trans-ission electron
microscopy indicateJ that " permanganaefixed material had heavie"
deposition of tlndioxide in cell corners, secondary walls, and mi. .

lamiella of hard bean-, a pattern 
 seer, during the lignifleation of plantt.i esee. Ce!l wall matritral fror, haid b, ar, i.ad a lanul latud appearance not seen j, the control as viewed by ulc(Ai ttnr'canrdrn. mierosoopy. It is
suggested that thir ir a rult of celi oR c deposition, a process known to 
occur before ligni fiesition. Thi: tentative evidere of lignin within thecell walls of legume reed:; ha's a ho;t of implications; for hydration during
cooking, cell separation, and ult imstely, texture. (AS) 

001 1
29624 11OSTALACI, S.; SODEK, L.; VALIC, I.F.M. 1985 Atividade de
alantoinare e asparaginare nas diferenter partes da remente de feijao

(Phaseolus vlEgarir L. ). (Alilantoina e and arparagiia-e activities in
different part of bean rued). Revista hia:rileira de Botanica 8() :81-85.
Pt., Sum. Pt., 28En., lief., II. [Depto. de [lioiogia, Eocola Superior de
 
Agricultura do Lvras;-MG, La:;:!]
 

Phascolus i. Cnryser,.vul ga r Cccdr,. Cotyiedonr. .eralit.. Emri'yo. Brazil. 

The aetjvitic. Of' a i Itid 1l1altoira:( ofTdt'wJopig Phsakeolls
vulgarisr seedr were irveti lat( i th o crc:ymeo ray bu rivolved in the 
utilization of asparagine snd aliatroen. 
 The high activitieI CT ltore enzyner found in the cotyl nci: dur ii seed di:vi(mentI ,cIitggesT they may
play an important role Inh, N itaboiu m ol 
 th-e eedI. S'me 'ictivity
of both ei.yme: was in the ,eedcoat rnd ebiryo axie,; al:o 1,or d and

arparagi nor, ctivity wa- riy ualny high in the se(d coat towards the
 
tit. of oeed dt-vClCo(I rLt. (AL)
 

0012
 
29606 JLTFLEE, C.. ; PALE, J.E.; "Y. S.C. 1986. The genesio ofintercellular 'rao'. in devccping leaver of Phareolus vulgaris L.Protoplaona 132I-?'):0-d9. Er Sum. En,.,27 Ref., 11. [Dept. of' Botany,King's Buildings.,i, Mayfild lozAd, Edinburgh EH9 3Vii, Scotland] 

Pha-eolus vul i L,1 l. C lyris. Cell dis'ion. Cell waills. Scotland. 

Cbervaticns by light, iran-i: i, itocetes, sond :- STOing electron
micro ;eopy i tv it ltt; e'It ar :.actc i'>friid robizogenrouly

ii, exp lindinc e ,,. of ha ' ;
,'.i: ritorcel lin ar pces formation 
oecur, in yrtcdict 1 (0 iTio ! t th Ii ictrise between 3 moreor cell;,
 
art dfo low. 3 ci1, liveIo :' t T ei 
 1, .t (her., initiation, Occurs 
soon i'tc cll . , iih i rk'.d Ly t.e foirlaitior of ain electrondene o iopi iip Ludy, pirLly Iitei .cuor, s't 
 the end of the cell 
plate/midd 1,::.-i,
: of' the ,'.tuihti ceil wall ;nd acros the adjacent
piece of thi -, ll.:- y wnet o i. 'mther cil]. 
 I1is; plrt of' the mother cell 
wall is, idicvt I v''lvi I h ir o cell
rsepalration, , I by the. i'- :t ane of th intecllullar spaces. InPhaceolu: (:rir ry lea'': this .hs:o eind bout day 3 after sowing, at
whiCh tiLhto tle I oaf airi i- Arout 1 r tiaar, Ce ntirenter. In tiLe final
enlargument phae, lyr;is 
of cell wd material continuer in the region of
the middle lamelia, and mechanial tensions arisiing from the rapid
expansion of tire lmi.ina lead to f'urther ;earatior of th meaophyll cells 
-;o that spaces eniarge and mer'ge. (AS) 

4 



0013 
29604 KIM, S.G.; SONG, J. H.; LEE, K.W. 1982. Hormonal effect and cytokinin 
autonomy in callus culture of Phaseolus vulgaris L. Korean Journal of 
Botany 25(4):161-168. En., Sum. En., Ko., 10 Ref., 11. 

Phaseolus vulgari;. Auxins. Cytokinins. Tissue culture. Korea. 

The effects of tile activities of auxinr and cytok-nins on the growth of 
callus tissue derived from Phaseoluii; vl]garr.i ev. tariiyang were examined. 
The synthetic auxin, piclorain, was the most effective in promoting callus 
growth and the range of effective caon. (0.1-32.0 micromolar) was broad. 
2,11-D also enhanced callurs growth at the optimal corcn. of 3.2 mlcromolar. 
NAA promoted callus growth at relatively higher conch. than other auxins 
tested. IAA was le's effective in suporting callus growth. Cytoki nin 
bearing saturated side chaLin (N(6)-i sopentyladenine) was approx. 30 times 
more active than the eorrecs['orndirig unsaturated compound, 
N(6)-(delta( 2)-isopentenyl) adeni ne. The abilitie s of cytekinin-autonomous
growth were also exiunined. Callus ti:stus previously .rown on con. lower 
and/or higher than optiirail consr. of eytukini ns were better situated in theibsrequent passage. It wa' sugg-ested tlat thn dewilo mert of oytoldnin 
autonomy may be related to dosage e(ren.tl, o : mnytiiiill the previouis 
pass3age. (AS) 

0014 
28297 MAIiECHAL , . r ILL 'MAUT, P. ; GitiENENH'SGERli, J. H. ; JEANNi N, 0. ; WELL, 
J.Hi. 1986. Sequences; i' initiator ind elongator moth iorne tRNAs; inrbean 
mitochor iria. Localization of tire correspording gor onrimaie and wheat 
mitochondriat gonomes. Plart i'oleuelar Hiology 7(1):2415-253. Erl., Sum. En., 
31 lief., It. [Inst. de Biologie Holtculaire ct Cellulaire, Univ. Louis
 

<,riteour, 15 hle Descartes;, 6708 _Sstr'sblourf Cedex, France]
 

I'haseol is VUarias. iroer'Ia. Goes. HNA. Methioninr,. F'rance. 

Two bean mit ochondrila met.. traisfer }IAs, purif'ed by HbC-5 e-nchromatography 
and 2. dimenion;ni gel electrophoresi , have beer. sequereed using in vitro 
postlabeling techniques. One of the:;e tHNAs(Somt) has been identified by
formylation usitr- alr E: olierichia eoli eryir as tilt mitochordrial 
tRNA(Met)F. boeri mitoehondrial tRtl'A(Met)F and tRNA(Met)m were hybridized 
to Southern biot:; of tilt! mitochondrial genomes of'wheat undmaize, whose 
taps have brern recently publishod, to locato the position of their genes. 
(AS (etract)) 

0015 
29657 MARECHAL, L. ; GUII.LEM) T, P. ; GNiIENENBEElGE2, J. H. ; JEANNIN, G. ; WElL, 
J.lH. 1985. Structure of' bean lritocho,idrial LRNA( ilPhe) and localization of 
the tfINA(Phe) gene on the mitochondrial genom of maize and wheat. Febs 
Letters 184(2):289-293. En.,Sum. Err., 25 Ref., I. [Inst. de [iologie 
thol]foul aire et CoIluSai re, Univer; ittI Louisi Pasteur, 105 Rue Descoartes,
 

7084 Strasbourg Codex, Fir:inee]
 

Phaseolus vultgaris. Hit oderh'is. RNA. Ansalysisa. Laborat.o y experiments. 
Chlorivplants. Gees. France. 

Deart mitochondrial tRNA(Phe), pti'if i,d by RIC-5 chromatography and 
2-dimensional gel eIecrrcphlhoresi a, lia: been i;tcuenced u sing Itr vitro 
postlabelin g techniques. It it; tire 1st plant mltochondrial tINA sequenced. 
It siews 76 percent riomology with bean chloropla:zt t NA(Phe)iand has many
features characturistic of prolkaryotic tRNA( I'lhe). It. wan used as probea 
to localize tire tIlNAIPhe) geue Or; th mitoicndriaI genomes of maize and 
wheat. (AS)
 

0016 
28650 MUSATENKO, L.I.; PUSHKAREV, V.M.; GALKiN, A.P. 1984. Biogenesis of 
ribonucleoprotein particles of cytoplasm of embryonic axis cells in initial 

http:e(ren.tl


stages of bean seed germination. Biochemistr) 19(10 pt.1) :1362-1367. 
En.,

Sum. En., 16 Ref., Ii. 

Phaseolus vulgar"is. Embryo (plant). Germination. Cytology. Proteins. RNA. 

Fractionation in a CsCI denility gradient of IDTA-dis aciated andformaldehyde-fIxed flNP particles from the cytoplasm of embryonic axiscell:-, labeled in vivo for 1 h with ((3)fl)uridne in the earliest stages ofbean seed germination (1-3
Lransiatior, showed that 

h) under eondit.Aon of cyclohexmlidc-blockud
in the absence of protein ynthcai a numaly formedribo-somes do not enter the cytoplasm either in the lst or 3rd h ofgermiroction; however, thilt uptale of newly sytithe:zed rltPa i a retain:rd,although at. a level co ntiticLi ]ng 00 percnit of the control lovel, The roleof thc product:; ( proteina) of Cytoj Ia :lic pr'otei n aynthLia ir. biogenesisin the nuclei ard tihe entry of rilor'nea ; aid ilformo:i,,nea into tihecytoplaslm of embryonic aixi cells in the nitial peiod of' bean seed
 

germinatl.on i:3 d]i;' ussed. ('''r)
 

147 " AP:;, ij.,I H. 108"'. Variedidc s r.'rj rac.a d. I ioloi Phaaeolus vulgarisL. jc'ign r ' INicca ua. ( improved re-d bean varietio,; forNicaruagua) hit , i aua Inititrlto l'cperlI' de Ci'nciaAgroeePri.. i''-ci6n d'nve vtigaeir, y osFI.. do. 27p. Fr. 30 Ref., 

b(tit iv Plirant anatc.y. Yi,.ldI . Yield coinlonents.Ftrij r ,' . n 'cro;n Za imay:;. Ci'grairnlcpttic pi'crpert.lie:.I '',!.. Prt riull. Rhiz et rliii olani. Jk-ariot:ii; griseo a. Uromyces

hol]. i C totl'lut ichu lii, d 
 thia.lum. Xallthflonrla: crllpe: tr'ia pv.
I r:( 
 I i I orl cio nieni> ra 

Ioril i to i . ' or, j-,enotyjic', co po. iti rn, plLnt morphology,y e d and y ild co 1aren t. , ph ew t, y' 11 atbil ty, 0ca:rI teri.,y, productiveucapaacity, i'eapon( to P fer til izatcon, res; on:ek to a:c ciAci cropping withLi- cliniao, e t cr100, ar'gacoieoptic cha t of'!.' I. ira, and prospetsocrn;Ele:'ei d prodicot~oil for 
for' impr'oved b1,! Var. etovole i _[,'i,fevo uci.i-79A, hevoie i6rn-81, lhve! uce6nr-8,, 1tecIllci6rim3,Ilevoluir /r-rB3A, rievoluci6nHI, fievollcint-84A, 'Iard il - forieoir'W a P V..teC4 -rrr. rrij r,,'i the e vl'i by vlarya,Wiry rttt r i _140Revollrocin-'14 heing thit eca:;1 demca ng. Tccihisl,1 r t a i1itlr' asociationw t iiMr l' 1re rovU re riV-"q aral 8_) . Ic r 'actic n. (:;n:lEreptibility,tcul ranc', rie.tzlnc aire giveri for eaich vai. r r .Ie following
Oeat 

4
r hrl vytiuIr'' p., ranThrnltej-.ou e. 


i 
<~' caio griseola,Or° l~ r o "ciletotr'rerhr ]inder utrito ii n .. r ria, , I o , a iliiestlp'yid *CMV. hcommr Udnle'cd 1;rotutirrrrl .< t e , Ki, agra 

IN. ihi .+: o I i, 
are

i 'h ' a iisat ci i c ricd dc ic , Pr"c'd hi ail var'. to be

Pel or .' ( I AT)
 

i I964;I. I . trrI 1,l i wiiI t, - ,lcular w ui 1 'hr c r'bohydratecomo it.on 1f r - . vi,'t -ta i :,ecd , Phytoc h ircL try 174(6):1241-121011.En., ;um. In. , E 1.Il~a [ t " o l Food fi. ,ard r:t., . rtryAgricul turn, ['oe, tr 
i niz of

4:iherit-:., -, anr-rnna 9-chone, Yatate-machi,
 
TsukuLIbr-guLr 
 , l kai ' %iliJnjl 

Phar.olua v'u.' . . (rr'WIhv cJa p~a t -'a oot. u. Ar.aly:: .' Wild Phaseolus.n ."" 

Variation:: ill tilt: low , !r ci'bortydial ecrn ac cion were oblervedforce, Of ocmlr in wildbei c!c. ]n 4 of am;leor:, v reba:eo theconterrt inreeds was quite high and the r'atc verba coae:<atahyoae 1.0.waa more thanThis type 'ofcairbohydrate coniro si ticn wa:n nam.,ed type airdA, has a muchhigher vor'bar.eoro Contort and lower galactino! rand saeirhyose content than 

b 
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the rest of' l.he wild f'orms, named type B. Although the total and 
individual raruohydrate contert, with the exception of the verhlsOL 
content, o! the cultivated form-; of' t, .e common bean wo ru higher than those 
of wild forms, the carb-ohydrate tomisosition of tfhe cutltivated forM was 
essentially similar to typo F of 'h wild fors. This e.arbohydrate 
composition wt.i; considereId to b basic to the specie.% (AL) See also 
0098 0129 0215
 

COO PLANT PIHYSIOLOGY
 

001i
 
29665 FACCI, E.; GAGGI, C. 1986. Chlorinated pes-ticides and plant foliage:
translccation expetinorets. Oulletin of Pnvit-tr~aental Contsntiriation and 
Toxicology 37(6):850-8o7. En., 20 N(-f. [Dipartimonto di E{iologla
Ambientale, Urdver'ita di ';iena, "i a dellit Cotehia 3, 53100 Siena, Italy] 

Phaseolos vulari .. jnseeticideLr. Plint oosinilation. Translocation. Italy. 

The significance ct" root. ultake (tlcction) in the determinaition of 
foliar levels of' ht xachlorobr': t (f i0 F, al ha- it q 

' 1ambd-hrxauhllocyclohexaner (F , p, p'Dl~, ad 1,1'FtPlas stoied Using 
beans as a test rlant grown in gilL rotbo contai nit;, clean or contaminated 
(250 mg/kg -and) :.and. Leaf o wam're taken tot analyris at 7, 14, 21, 
ard 60 dayr Air anllysu, w rtf a!o c'toit: t-oLed. The con. f i(Ci, a] pha

1and lambdt-HCT,F' ' ant 1E in til corltroi bea ptlnt: after 60 days 
of treatment wtletl1wy, Iwr thn '0 r::/I dry wt. Thuir tul t indica led 
that the folila level: -i" the t t ec chlotrirstd poa-,ticidic. ar not 
significantly depersf .-t cun tile cont al ination ],vel f thett oil. Probac.bly
the robility of th e r lht ttlr~nt throul'h, th{ 'oot il, very :rligiht; 
thertfore, level: l'uj Jn b cn f0ii t , ar0t rintly duo to tht Vapor uptakc 
fro thu it'i F: noxet.c (C AT)contruinat.tedto, ta::t 

21'01 Bt EEN, p.J. ; T , J. '. ; II'F, .U. 10 8t. F i eld mea:uriaents of 

leaf photo. ynthsi.a o C and C4t .prcik under hits irradianc and enriched 
C')3 P.otoy 
liorticultur-t, 

otuti , 'o(3 ) : -
Cre ,,n tI.t, UnFv., 

Fl., tkucl. Fn., 11 
Corvailit, Oh 07331, 

ef., 
UISA) 

Ii. [Dept. of 

Phasrolus vtla , :nthe.,, . CtV. Crowth. 'clar radiattion. Leaves. 
Analy,-i, . t;:A. 

Leaf net ihot'o:,ynti, C01 xchange rater: wtre measured ott field-grown C3 
(Gly ine r ax, .o.yjlur. hirsutu , Helianthu tatintut, Phareolu vulgaris, 
enc l ira%-a ut4ut-iiulIt< arid C4 (At itart lthus hybridu ) dicotyledonous species 
at availablt tinli~ it, avilable -unltgfht pllt an additional 1000 micromol 
(photcn)/ isquar< rit at. the bottot. surfaece of t he leaf, and In C02 air 
mixtures ()t 70, 780, 1500, and 3000 cubic centimet's/cubic meter. Three 
kinds of I {af net F o ttoynthlete-l exclhanlje ratr:CO2 respons1es were 
encountered: (11) hy trbolic up to 3000 cubic centimetrs/cubic meter, (2) 
hyperbol]c up to 1500 cuhic or ntineters/cubir tneter, with less than 
Tredicted leaf tet phooynthftie exchange rate- at 3000 cubic 
centitaet/cubic meter, and (3) almost no response between 370-3000 cubic 
centitteters/mubic z-ter C02 in air. The shapes of these response curves 
varied with girowth stage. In general, leaver of all C3 species approached 
the rame C02 and radiant energy saturated loaf net photosynthetic exchange 
rates value of 7C-7'5 mieroitol 02 scuare .eter/n;, but rcie req4uired higher 
C02 concti. tht'tntherr before such rates wcre attained. (AS) 

0021 
299",8 CAlRRERAS, Ml.; BARTRXIS, R.; CLIMENT, F.; CALR2ERAS, J. 1986. Effects 
of fructose 2, 6-bisphostphate on phoophoglucomutase from poants. Plant 
Physiology 62(2):619-621. En., Sut. En., 1 Ref., I. (Depto. de 
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EioqufmlIea,Eao uLad de Medici na, Univ . d, EatclonL, Casartova 143,
 
03036-Barcelona, E:p1 ,ia
 

Phaseojuc vclgar'iu;. Ent:yo.-. [hroheoictry .5 lairn. 

An expt. wa: unuet altr to c: th diffennthe; Cffects of fructose
2,6.-bi pht:.;hat repor-ted on tite enzsyric activity Df phosphioglucoutase
fromr pl nt (pea, -string ben and potato) and 1roa animal rources. 'ructos
2, C-bit-icoshat- could not cut;Ltute for- ace 1,6-bi-phopiphate ai aofactuat in lthe reactic r cat alyzed by pho lucooutase from all 3 plant 
iuIace-. Activalticn of iLu;Fholucoimict ace frol. plant tjoiiQes by fructose2,6-bisphos phtt i- it-d Ly cti-. war pt o[t-o'y to ation cfdue contami 


the corier- -ci ;-tl rOOi fraucto:o; 
 i, -p; iase by glucora 

602.' 

29972 CORNIC, C. A 131.iS10], 1.; LDUAONN, C. 1987. Effect of a vapid and a slew drought _ycIt Calilcwcd by i]ydatioi an ctoiuital and non-stomatal 
components, of l i Layniheor in lhaLeoiuls vulganis L. Jounal of' PlanPhysiology 12a(4-t):300-318. E., Sum. En., 20 lief., Ii. [Iznt. de
Physioloe V('a, C,24. P.c., 91 190, 'if-: u-Vetta, I-irnce) 

Fhacalit.h vcuwri. i rosgit. C02. Plant a: imi L tion, Pi otonynthesis.
 
StOmtLa, Fr'au.
 

C02 ac 5mnl tio ofa leave-. af kidrey ti-ln rubitted/ to itLhier a rapid(4 dlay.) C:' --low ( uays) CIogLit cyle was reasn'ed. As the daily net
[eotcs<iiiu . :icwt:d gjreat vatrtic dt' Lrtg deiydratlcii, only the max.daily ret (,t th ii aroituriitac lscact .jna were -tudied. The max.daily ttt'c Li elice dca-aro-.r t. lot 3 dy: of tile rapid drought

cycl W.:n u t t cl i ore, bt on tie last day of the rapid drought<ylc aId d r. tii ht cycle 
"rnd ILt ic-< (A' c, Lyi I zact,Ji ty; however, tie d, cline in leaf
 

ty,.:: witoht l,-: ,-: alark;- the light period during
 

k aIckdoa1 ; j, w.nc due both to stomatal closure 

n- eac h diy 

d, .7:t t ' 
 L< th Li 1 Li bttt d La a P,.idr- and a :;low drought cycle

wa i. 
 i:hibition. Leaf photcsynthei a inc-eased
rapin y o i.4','ydi tlcn. it wac .howi 
tLit nont omita: comonecnta of leaf 
fiotc,L-V: th : r '"-t"as fl'-t ' tila, tLue t.iI eom
L r!t.al one nt. Pl'otosyStems
1 arid 1L It act Vr r',t w' '1 r L a'ffact -cd by deiyd'atior. (AS) 

0022{
 
1UYE,E99E1N...; V1044 2., WIt oN, 
 J.M. 1957. Ch iS lhr.g-i nluced etiproduction lit 

ne
ltioi. to 2hiIl-:entitiVity in PhiocealuIs app. Journal of
Experinental f-taty 
 HC E9) :o80-60. Fr-., Siiuit. tE., 26 Ref., 11. [School of

Plant Piolo4 -y, Uriv. Co]eLe of North Wales, Eangor, Gwynedd Li 57 2UW,
 
Unituo' ritncdotrj
 

Phaseolu vul nit V. Leet:.bcity nIt ct;oduct.ian. Snap beant. Cultivarti. 
TemperaLure. Ftnca. 

Ethiylene p,dauticn froitthe pr--iairy leaves- of 6 Phaceolun cv. (among them,
dwarf Frneni b,art cv. ,22, 2"1, anid Tendor-gieen), known to differ in
oh l]-sansiaivity, wa. mulito(q at, 23 de-reen Celsius 
following chilling

of whole zat:;5 degreu Ce:icjus fon 2Mi 1. Tue
at mo-c- chill-tolerant 
cv. prodace geatca a-ualnt of chillii[ug-induced ethylene than the
chil.-aensitiea-v. The onct Of rax. atiylene produation iates and thefollowing declino in rates ;ai: ione ra.id in chill-tolerant cv. This,pattern of tiyicce ;aodu.:ttin was- alo sirilar wher chill-tlerance was
chernically eriancd by ciols a' Lr'ar-.nt. lhu lcw levels of ethyleneproduction sn icl-scnuitive gnotror wa:;also reflectr; cy their poor
ability to conveat the encgaicusly ipiied ethyiene p:ceulson ,
l-aminocyciopcpanej-l-carbox e acid (ACC), to ethylene. Moderate levelsof leaf water deficit induced Ly chilling chill-tolerant cv. and
choline-treated plant:, appeare.d to stiitulte hilling-induced ethylene 

8 
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production. igt levels of leaf wilt, shown by move chilI-sensi tte CV., 
reduced this A,imul story effect. Ethylene production was slightly greater 
wh . warming was caruied out in the ig-ht r-ther than in th, dark. (AS) 

0024
 
2995'; 0071, M.G. ; VIGI, L. ; WILSON, J.M. 1987. hoOovury after chilling: an 
asSe.-IIA.,!t of ciil l-tEuIUt'alLuC ill Pha:col us Up;J. JoUrI-h] of Exp eriwental 
Botany 3)(':99)169;-701. En., um. Fn., 35 Ruf. [ Schoo. of P1 rt Biology, 
Univ. Colit o of North l,ies: , UrIgot, Gwynedd Li 5', 2UW, UnitL Kingdom] 

tIaI itlc: 'Lt fit vi't . Fill,: cc,cmi tt-u . InIh sot tt;s. LaCoE t'l:o l,u vts 
Tempetratut'e. 1iestda,-,t, Sttoty;,: Col It vw-:; 

'i':,! oi!! :'n utiv:ty cf 2 ha:cslus putt : ':'.) W-: stcd by1
inets::5tir n1 5 diffut nt y_6 'iicI ( ttcnt lot's, leafw-stottLel' ; I 0
 

dli'ffuiso ei tat'-, ft ''ver, ciorvgt- in itaf r eitt., and
H.StF, watt do 

t lzi ft 


Celiu z), fl lowing z: ilri tt ;evte chilling treatmentt (21;? h at. 5
 

evet ity cf it~t I', )t ) I,lIettII'll to the wa'rmth (23/18 (I:f teet 
~t, 


degrtet'uC .li It till :.y thu ,*totypt-:. could be ralnke in ot'der of 
irl i chill Lum itivity a- 11, w-: 1. coccitrcus cv. Prizewinner and 

e, 1Pt.t vtl ' v. 251 than vulgaris 194, andt lta . cv. 222, 

U' 'i' r''i-i fIthia ill'S 'Pcv. ti an cv.
w' I. v O TL'ergr't't I tat' P. aureus 


ft 'ki . (it
 

00 5 
W'700 TORE,' VAN' ; DE GSEEE, J.A. 1986. LongitudinalN" O.CELEN, IH.A. 

gtradient.; of t rdolu-3-autiu atcid indabneis i acId in the hypocotyl of 
etsolatd beanrsedling. Jouinal of E'xjeri.etal Botany 37(183) :1525-1532. 
Er., Sim. En., 2 It" 1 , i. [UTHiv. of Antwerpen, U1 A, Dept. of Biology,
UInive 1;2tui t :plej 11, P_-? 10 '41i V.,PelAium, 

list oli.. alrt';i:. 0ttyl . ltdctLctn, Analysis."ul Hl! woid. Protein
 

oounttt.t . :- (iis.
 

C141 1,.'('I :t , . o Of' Al-A atd . ii tht hyi votyl of 5-day-old 

-[ eiVU CV. 0 , dlir , te dat'):,LJI:!t ',:. It , tL wt in were 

EL: 't 'u I t , yt::d Iy E,- -allI ;-ryotne an ""ay,z k-.tMyl-irtdolt 

.-t'I AA bi ectrorl 411-i holiti ogrtlhy. Ingth arid width 
cIl L paIvelAhymii 1. raLl.t, otir wure- alt!oLi lot'd, 1tV' i-ttert 


' ,: -'ti OIIi -, at-ft " ;t P. it o tiy i 'uregiutn 20 ri.mbelow
 
th - CentE'I ' iol Lt '.t ' W'- t'-)'. tt-rher't! ;l'ot-ili
hIt wlt.'t i' i t 

2L nci d r:t. ,d t) aIid y wil l I I'cIT, the. tuE k. ' h AIA:IAA sotio
 
wa ,t a olti tit ltr 4,th oI ti 4 y]..i,Ot1 I f tot. wt. It,-it the
 
C(:,-t,(A'f<'i,':')wth ubttoreCtes 14., t I. fiit;a
ul i pet (youligw,.t) putt,
 
d"(2t-tU !''t . i tly il0d r t tE l W . t ; Itoi-U (rocue-ding,
 
a d It I: t t') ir I tIol wa,-
ii I.i t~ rOgic1 r: 1't t X[itan compiete;
 

hiWt-t'-, wto itI t to-' - Cn t'ott'at in,' li-t,!,adiet,0<1n. of the
 
hol ront:' warz t ,= f thai. d er h .i. 
o'v:'e , d ('r. I frl ,:h wt. (A-) 

2c90 KELLY, 1. ,. ; LE': ; R , M.L,.; 1X!,VATi,:'¢;,i; , L. Nl. IPlliht th.
 
')f"g. 'T'rar,' E -ta ' s:: e: in ettlylu t it, it:tioti zones of
: l1.Lt itsluced 

<

u:;vul 'iu,
Pha:ee (fied Kidr.,ey). , l'e , Coll ;iri Eh~vinorxa,,ent 10(!) :11-16. 

F0., Iom. tI., 1 et. , 71. ['Ic. sot Ltd, Kin . ' luildi1 ,:'-, We: t Mains 
Fond, Ej 4lt'ur'h NiQ, 3JF, [lnitu Fi tindon ] 

Fha:, 1 vulg:iri:. JiNA. Arlysis. Etzyi et'c. [.<avos. United giltzdom. 

Tlit 1u1. t g*ot' t -ia.Lstic, n sy: tet Ws 1 t < ted with ;olt': L W A extvacted 
ft'm folit' tb,, tision :ores of Fhaeclu: vulgaris. Thu-, exttacts were 
talen at various timeths aftr th inductio n of tb;ci ,-on. A tLianlation 
product with a ml. wet. of 42 ki edalton; wa only t'-:, after' this 
tratmurE, though 3 other steeoe:, of 32, 27, and 17 kilodaltons inceased 
ut;sltant-ally. The icozyme of celluila., with a p1 of 9.5 could not be 

9 



conclusively identified among the products, though the 32 kilodaltons
protein is probably chitinase. Comparison of the abscission zone

translatable RNA with that from 
 adjacent petiole and stem tissues showed
the 17 kilodaltons protein Jeveloped in all these locations. The 42, 32,
and 27 kilodaltons bands were found predominantly in the abscission zone 
and petiole. (AS)
 

0027
 
28911 SIARKEY, I.D.; SEETi.NN, J.R.; 
PEARCY, R.W. 1986. Contribution of
metabolites of photosynthesi to posrillmination C02 assimilation in
 
response to iightflecks. Plant Physiology 82(4) :1063-1068. 
 En., Sum. En., 
17 Ref., Il. [iological Sciences Center, Desert Research Inst., P.O. Box 
60220, Reno, NN 89506, UL'] 

Phas olus vulgari. Photosynthesis. C02. Light. Shading. ATP. U2. 

In the shade plant Alocasia macrorrhiza grown in low light, it was foundthat the pool of triose-F was much larger than that of ribulose
 
1,5-bisphosphate (RPuOP) and could account for 
 5 times more postillumination
C02 assimilation than could RuBl'. The same trend was seen in the sun plant
Phaseolus vulgariza when it was growr in the shade. In contrast, sun-grown
Aleoasia arid Pha:eolus did not have a large pool of tricse-P relative to

RuBP following a lightfieck. in sun plants, carbon may rapidly be
 
convertec, to R'iuP in 
 th light whereas in shade plantr, there may be a
restriction i.t the path btween the trios-e-P and RuBP pools. It is
hypothesized that in saiade plaints the buildup of trio:se-P rather than RuBP
during the lightfleck prevents irhibitioa of electron transport which mayothenwise occur because of e r'jIt!etion for ATP between the 2 kinases of the
photosynthetic earxn reduction cycle. Utilization of the triose-P for

postillination C02 fixation would require 
the capacity for significant
postilltutrotion ATP synthesi3. The extensive grana stacking and large

intrathylakoid spac which accompanies the high level of chlorophyll in
low light-grown Aloca-Ja, could be an important contributing factor to

postillusmisZaticn All' forsatucn. (AS (extract))
 

0028
 
29150 VJ.I I}i, 0,; DAV PFF, J. ; MNUKOVA, J. ; PISTEK, T. 1986. Gas
chromatcgralhic deteso i cation of thiami n in foods. Journal of Micronutrient 
Analy:is, 2(2) :73-80. Fi., Sum. En., 11 Ref., 11. [Dept. of Food Chemistry &Analys!is, Inst. of Clot:]cl iechnology, Suchbtorova 5, 16628 Prague 6,
 
Czechoslovakia]
 

Phaseolus vulgaris. Tiiaoin. Analysi.s. Laboratory experiments.
 
Czechoslovakia.
 

A gas chromategra;phic method has been developed for the determination of
thiamin (vitanin Fi) in foods, among then: White beans. Tha method involves
acidic and en:symic hydrolysis of the sample. Thiamin In the hydrolysate is
cleaved by sulphite, uhe r'esulting 5-(2'-hydroxyethyl)-4-methylthi±zile 
extracted, and the concenuratod extract analyzed by GLC using a
flame-photometric detector. The proc dure was tested by analyzing 6
different foods of animal and vegetable origin and the results were
compared with these obtained by the commonly used fluorimetric (thiochrome)

method. 
 It is:hoped that the introduced method will become a valuable,

rapid, routine, and widely accepted technique for the determination of
thiamin in foods. Thiamin content obtained in white beans was 4.14 and 5.05
with the gas chrcatog-a4iic and the thiochrome methods, resp. (AS) 

0029
 
29622 WATTS, J.E.; DE VILLIERS, 
O.T. 1986. The effect of 2,4,5-TP on the

activity of celluiase, pectin methylesterase and polygalacturonase 
in bean
 
explants. South African Journal of Botany 52(3):241-245. En., Sum. En.,
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Af., 27 Ref., 11. [Dept. of Cit ny, Univ. of Stellenbosch, Stellenbosch,
 
7600 Republic of South Afli :i]
 

Phaseolus vulgaris. Abscol;sion. Enzymies. Petioles. routh Africa. 

Bean explant- were used as a model sy;tem to study the effeet of
 
2-(2,4,5-trichiror'ienoxy) propionic acid (2,11,5-Ti) on certain 
 erymes

which are involvd in abncinsion. An inertoase in cellulase activity in
 
pulvini. petioltes, and afiscission zone; during the course of abscission
 
was significantly 
 inhibit <c by ',i,5-TI . During abacissicn the gradient of 
pect.in methylesttera3e activity in control explart s decreased significantly, 
but 2,4,5-Tb maintained this gradient by ipccreaci pectin metfhylesterase
activity in absoi 'inord z'ne.s in :!Ining it in pul v4' ar etilos. 
The activity of exopnygalacturvn:. wis not. affecttd by 2,14,K-Ti; however, 
the activity of eruo-yolygalaotura trc increaLcd f'rom Zr a to max. in 
control explants, with 2,4,5-TP mailntaining the activity at zel'c. 2,4, 5-TP 
was found to prevent abscission in bean explants by maintaining a form(s)
of pectin constituting a more rigid complex in middle lamellae. (AS) See 
also 0013 0125 0212
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0030
 
29702 BAiCFIO, J. ; GUNSE, [. ; POSCHENRIEDER, C. 1986. Chlorophyll and
 
carotenoid co-it,nts of i'ha;eolun vulgaris L. in relation to mineral
 
nutrition disc der'_-induced by chr'omium VI supply. Photosynthetica
 
20(3) :2i9-59. In., .um. Er., 23 Ref., l1. (Pepto. de Fisiologla Vegetal,

Facultad dt , , niv. AiAutnima', d, 1 iri lona, Bellaterra, Esp,.aj
 

Phaseolu Vol go:' a. Ch!r v . Mircyiion l ,ntrent. Microrutrients.
 
Cr. Fe. In. ut:':rt u . 1
 

The CC tlit t a of, .1 '<ii y I ,t t . total cai',t.ulioids, ind micronutrients
 
of Ir'frslv i 1. trifliiat, i'aw:, or' bu:h [bealncv. ContenenJU plants
 
grcwr with nutrienit .illy c:, aiti Cr Vi-containa r:g nutrient
 
Solit.io'I ,4rWe 
 denrefra nod. Orly ir. tr'i 'olate, hut riot in i:'ila'y, leaves
 
was then', a Food negative linear rclaton h:twern the chlerriyll or total
 
narotenolid contrent-
 and thc Cr' content.. C'gi correlation coefficients were 
also obtained between the! Qontunt:. of pigient ; and Fe or Zn. Cr-induced 
Ir'ibition of Fe and Zn tr anaj (oct may cause Cr VI-iniucd chlolosis. (AS) 

0031
 
297014 FENN, 1,.E.; TAYLOR, h.M. ; HOl;T, 3,I.. 198". bhaneoluzz vuigarirs growth

in an ammonium-1bid riutricnt solution wit h va lable calcium. Agronomy
 
Journal 79) :89-91. En., Sum. En., 2 r rf.[Plexas A & M Univ., Agric. Res.
 

and Ext. Ctr., E P ":;o,TX 79927, U A)
 

,, No,l'itltPhaseolo. vnly t uLtae. C. K N. Nrowth. Nutrient solution. 
USA.
 

A study was do:Igned to Ieturriize wluthcr otirulates Nillabiorptijrn by 
plants. Grn ihnit. expt . wee corlrcted with I'blareo1L; 'ui guric (Great 
White Northern bean) in quartz sand with " percent CaC03 to deter'mIne the 
effects of vriablo Ca coren. on plant growth in an NHll-basUd nutriunt 
solution. Ammonium absorption ircreased with increa:ming Ca to 13 
mmol/lter, as indicated by decreasioig Ni11 cohen. in the leachate, and 
increased plant growth. Tissue N wan unchanged as aol tio.' Ca concn. 
increased. K accumulation in the plant behaved much like. N, whe-eas the Ca 
level increased with increasing solution Ca conen. (AS (extract)) 
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29721 SLAMA, F. 108C,. ITf'vet du chic rrVr'c-d, : od1un cu' 1 - :-,.ti..'ree Ct la 
nutrition mintr'alt de six t eye:: do [ lantlr r cult ivtcs. offft ckliturn 

the L!r;2 of of, crcchloride or. g 'ca ic rinvzd itutritior, six ;pccil. 

plants3). Ag:rcnomLc Tropicli- 411) :21-2a- Fr., Frn. En.,
Er., E. ,. 25 fief., 
Ii. [INAT, 1i', Avenue Charlt:_- Nicoilt, 1Of.? T iJ , Tuni it-)] 

Phaseolti3 vit.iAg ,r .. N:ut'i-_nt upt .-,' . Na. C. Growth. N.utrient ci ution.
 
Leave':. 's:. foct: . ,i':lirity. 'unt .
 

The efI',ct ' . t t r 'i ti. alrd mi e. 1, cl n imutctio. -f oiunt:; wat 
r;tudied.. ixx ilant ,u ci: (or rq thoi: 1'Lualu), r'aici-ented by 2
 
',.nm"[., wr'. cl l'. Vi! -i-t" V
IL.;tu .. lt [- ,.idi',it:,'tIuiiitiurt, ill the 
ab utt: u' II al. f , l/l/ itt-i'. hu tlt : tcw d thit l.:r 
ac its.: ~ c- lit tU 'u! tic 1 iin the _tjv . (yo-ul;ivc. JIL: t..). Til
excolve ri, .(.:ol.tio' v ic'duful ttl cn)
(,ir Jii (aIi cii'acttr' of" Na in 

v W ,: Ji r c-,ort,-, trht: _Uinr:;bliti .y ir lilt' tolerance of'tire lIc i ic.: ': cit t 

the var. tt ;dItI. lil- ,.t' : i i-'tt'' tt i: no t jt-ar-, ii: ti tl'oic.<,

Whi.h ci.u ul.icd Oll t N,'! i l!cn. tie ',-t:. ' turocutirn t)y C1 of onion,
 
other, thall the :C I r cvirio i i' tht I .,',.:;, ..1.P.-li'ud tc bti a ut-r.::ible
 
ciiteri, n to i ; 1 rit'yt A: i' fi>to tit i trui,-Iari( tc :to lt. (A )
 

.28939 LLAMA, Ti I.vS. rl.1 rlIon U!t: I I L, i c dllN: 1I Itirli' ltt, U IZa
 
toltranc' aaCil d't .i-to: utv ( civ'o!vtrt of root: lii Nail
 
tolerance and s n:t ivIt % cf cult ivattM, I t: ). fAt'i*'cilt ii ti/(7 '651-658.
 
En., 
 uSum.F'., En., -4 li- i'., I1i.: tN;ti riL. r , miq u-, t.-ttor'atosrre
 
d'Agronomie, Li, f r.r,:-l ':a' .--
 , i ,:, 1107, 'iur.:., Tunins-.t] 

Pharueohl : VuI::,' 1s . .>-,.atr. Na.. I1 I . i.-t I. 1 . ,'. i Lu svt I. 

"'rani cc.Itci(, :. hi"Cl_t:. i.' , t' i i' . .t 

Growth, .itr: a ' tL u::s;' :. ,.rt',: t LI Lt I1r .tudiedW'el'- in 
plonto oI 

" 
V . ., : tr , a: C!I' i. ... '( r.: o, Cucuri:

melo, ot " c,< tt- r, , i i t , -i" if. tl It1 ' : t,! t ( ]. 'tV ' l feiitlul'e.; 

'of + ) :,i:,t W c Jt ,:a( n w ti e.t:a Chirtotus of
 
the piiirt 
 T. t. L., tI NL(+) ill their' 
tv'rivc :. I tillL v, l l, 1'I ' ' ,'' tit I clvol t r roots
 

th(;!Onth=,'e ':, ( F CN i t 1., m,. , oo,,d~ilr, 6owurlnF, the ;i4 
of 

1
 

lUr , ldi ty, C I:., - ;itt t C :j, 1 t ,I ).I Icc. t i- al Co vn'! tutor: wails
 
t~ct; :rrt 1i:i :.: ha
that tht <! v- :t, : -- i L,~t, i ''Lct v tho:,,: (,:' 

t.tlt iI *', r :.+.oi t rr . + tc t()t ±tr, nrd mot. 2:'fictive in 
accuu.,tir.; , :. . t, I:t its t'jr te could ro explain 
Na(+) exc . :-r ., s.1' i1. lc,rn-dur ic t .t;:C1 tr' imtret:-. It wa 
concluicil tr,it tilth it:,+ tnt- t''ti 1;it .uc-t( ii -'xc 'luitelo'vio 
nestil t, I' ' ',h,'vtl.eri icr. + ) : Loc tlt to ill:r.1 itt:Lt . I'lcio 'oot:-

ens: t! Vt.' [ t: ,' ft 0 1so QQI;L. 0C 3 
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29686 EEC I'tr, T. W.; HC, FIPF,M. ; IOCE, It. 1. 1 1l 6. Evr ie r,cev for the 
part i c1;1,ti' n of dirIll mit.to1y V'oc crset; i t. i 1 ritai ning ligih cartor f'luxes 
through titt pi(cto -ynth-ctic c:rb.m r'ieduCtion nrd ox, d;itiCn cycles in water 
rtressed Phareeolir lc''e'r. thotos yrth'tic: 20(2) :153-157. En., Sui. En., 15 
Reo'f. [Facht-r e ch Li-loIigi, due t irlvt'.'rt t, PcI, t!fit h 304, D-6750 
Kaic.rricutein, F. II.G] 

Phaseolus iivuigz.ri r. Wdtur .,tit:-r,. t."v'e:-.PFtototuyrtihei s. Flowering. 
Emzymes. Chlorpla:;ts,. Federl Riepublic cf ",ermany. 
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Water stress accelerated the devloxncnt of Phaseolus vilgarin. This was 
expressed by the preiliature developivent of"flowers and the ;ubequt-rt 
production of small fruito. The activitiecr of NhDi-3-1t'ho:plielycert c 
dehydrogenase, glutamine 3yntheta-e, and glutamate syrtha e dCer eased by 
about 25-30 percent when the leaf water potential droptcd to -1.114 MPa, 
while the activity of NAD-matate delydroge ruse reial red urAff-ct ed by water 

stress and the activity of ni.otinamidcode rline die.ucltoctido 
pho:ph ate-~gl ueose-C- ho ophat' dohydroger: t iicrti,:ed by about 133 percent. 

The decreas'e in tile activiter of0 : ome syVr':, duii ng th t: triod wa: 
related to the concomitant nit los: of soluble fote. The str rq
incereas'e in activity ec jamidthe of' nitti ididel (11iotice 

hoephate-gluco:-6-;boat hatov dohydrogi,-izu rey to, due toa iifuit.iion of
 
tlis; ercye IIy d 0 mit atlry ice ii , lb, . I tt,
in !- li i tht ,,1' , 

de i adution of the chllcipla.tt ,tarch (liluirj- wateir ti e5.igrifieant 
changes in the contert of lcro iyll aInd tile ichleroihyll ;:t ratio 

occurred only at S1vy're :tre.r (ieaf Wat-r' pot ritizl of" -1 .,) MPa). While 
the photosynlitie rnedi1:1-t:Anet :td leavts waterla-rIul ofo 10:k; (luaf 
potential of-0.7 le-1.u1 P- ) recovt-rcd [,Ino:steo jitel) after 

rewateririg, d 1cvev1',d died or itccvri!d by mere 40r avt not than 

percent. tA 

29971 CA0tC'it AI 1 ; 'i. h . . ; oti]U}'i., 1.1. ; Erl INA, G. 1987. 
Distributio. f ct ii durqn, tit lif,: cycle of thia:setous; vulgaris L. Plant 
ScieCi .( Fl()-iii, 2.' Reof., ii. [Centro do livetigaciones 

Phlueoiu: vu , i:ii e j i 1'vetlo ,l ita :1't . t. eCtir.. 

CoIL; ti 1N. ; H1 

.v ir .. 1h rti id o ilf1i , L Wi: 1-1_ Vd to CteU dy the 

cycle ol tc it. ii iit.hii of total t;rte inl aid lectina 

Wa:; :t111:,.. i . , ., 1r' z0. (l coeiar Na I txtra'tl:: from different1 ) 

part: llru i .r. I. I :tieet t i t ds._vIpo[.,it (rat ll 
seedlirr, 1 .. :. iH '. 1 t i', i1 1eV' . , li , .1 ieflowering state, 
and mio,:-' I W11I it) on, ., r during the. froj; tutu. de tr, :hiar; iy 
) ritW : grIllt, ,ilinF th ow. t 5 I tic leafik G' h, u iir trifoliate 
*t tl Id iiCi' lip:l (! ' ti,itt1'01 1 OW i[;:[ h,,L I' of( t ,tltdovetc[illtlt. The 

1 r ii. thi!tir, o o d d,i tic p atlrLt tli:: I:,iwvr, 2c 

tLi rcii 1. eg e ry [vt :, ( f tie , lf yrl u dil'uiCire ': obtservt d ill 
Vi .I ,dic : oul lyt 1 1 tion) 

indico e the- !', , 'c of d iferr:It ro LL ' f , .n: Of' tic lertlr in aqueous 

1 ti! I (I ii 'it h d t lt Jtvi ty (hei.,cg gluti r-

lad cc oxtracts cL' ['lait ti;uuele;lt:, a W'i t tie 
ob:erv ticn:' cn tie fination of letin on tie bueterisl !lluface, support 

ti. ton icti i the linited 
;to(1'e Cis , iv tlwd o ho 

tilet tiat fci of , l plant icy not be to 
til 1 hut 5i-in in ec1fir t- arasit 

recg,1 ltlor. (A
/ 
) 

0036 
29974 CACT , . C. ; CAIIHllh, F. ; COL, E.AH', F. V. ; : ,V1, A.A.; AL EITIDA, 
C. V. 19 5 Alo .:;tiimul ant c. 'u, 1.o coporImonte do fuijoelro. do get air 
('ia:eol. vi1l ari: L. ov. Ooi1.nu Prceoe, ). (Aeti n of parit .,timulants on
 

Ilavior Cr, t:an Cv. Goi Co F'e oce) . hnala s-, L :1i l Cutperior do
 
A 0rlcul Iltbr,,liizid o 1;t( 1):151 . Ft .,1 . Pt., ii ., 1' hef'., Il.
Q11 J-


PhaLoieU. lgari1. tilt ,'owtl. :'! .rc:. Yield 0o1w o-r,t ,. trazil. 

1ho offoci:. of i,piquait chicrid,, Atolnik, Ereo'ti m, rd Cytoyme 

IcliCiticr. on tl U LIitvoior of hear, lliro wIe a tUdird undercv. W-ece 
gr'eeiilou 01ret: ilc nra. enl wore l,i.t.d in pot: tnit .epiqut chlcride 

arl Atorik (1.( titor/ha), Ergo';tfm (. liter/ha) ad Cytozyme 
2.11 liter;/ha) were applied 30 day:: after sowirg. E:rostim promotedl 

bFrowth and tended to increase the no. of pod- and ,seed:, and reduced the 
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ratio. between tM wt. of' w-getativ arid reproductve partu. Mepiquat

chlor'ide teLded inevearne
to the no. of pods, tie r'atjo bttween DM wt. ofvegetatiw and vele 'ocduetive ;aint and need pirotein level. Atonik and 
Cytozyme di' lict pF'omot charge:i in tteeariunvetern tudivd. (Af:) 

C03 7
8686 C ThiO ,'d.1IN Jg CI1 , I F. ",,G"iCULTUiA TIiCIICAL. 1982. Etapa:. de 

c'esnarvol I L : ; i r' I i If. dLdt iii'l c'oi Cr.; au,Jiotutor'aI .Dev o1 lu it ..c.:-:( t'A:tt r. Idarer; iUdi totutor'ial unit). Contenido
 
eient.lfi :o F"tLI'
I,', rr; , ., '. 1i11 , 1-.; L6pez, M. ; priodueci6n Ospina 0.,

IH. ; icl i I ci i . Hid;iClc0 I6 O i, tira. 76 diap. ; ae
1 tte 27 
in . E (" rt i 2- Ituil,L , , L . 6ori('renl inglt-, r'ano s.2C ... 

Ph t'ollII t !,Ol . ' :icr 11 ,c lJ. PoddinIK. ,b'tu 'ation. 

'Ihe doe] oj~i L T c r,.i ,lr en 

tr'ifoli.Ltc iaft, I 


! .~it (I' l.u b,0 t c r:ail..tior., leece, 
'ei' -, tl.wO i"iLr , j'cii £a nd pod fill, ard
 

matur'lry) zir 1,I
d Ic'(,-c in d L..iI. 'rit'',''e<,tor' v,',. difl''r'er'en; of' of
er.': r rtiI. i '' i cC.',: li . i 'I t t i'icr) of (c'i :toyt wa: analyned.

£itpl'OvLd eo" j Z,Ii-:I, 
 I",::: a llIt i 11 t ; hlI Ii r, iv. ii toLi Lentify
thc di'ft'r .tiJ Vtc 1uijI:tltt ] il 't ; It:. t t t t eUL : V uiL -' tool for 

.!. ' i. ; i ,L', 't' . . i 9t7. inci etio-n or' growt h 
c'ugoli~ti ,. lii < ccit:'. . : . i: ; .Ll;Iirf r . r' l'liak:'.lcln, vulgar L'c with.I1doutJ -:)) i :vik: tt. a!,ur
vt,,! o1' F!otziny 01,(3) :612-6 15. En., 

]tr . E'] ., ' ' I ;,l y ' p' ,I , l iv. of' Rcl fast,Eel l',.t l'i ' tc '.: .' i'r,' , 


A ,1 i t' ,t, . ,,',::', 'r.l. k 1u I t o utIC n. cc nt I riIously
tic t v,v - . , t' 1.lt : v''I' r up to 10 days' with 
f.1ri. t.1V1 '' i' i: i1 -11.' I: h -d It . Ili eoirjiursction with
 
eixpt ,II1i !fit .. '.
t ' ' W litt.y i.rr !a L cc fo':yit Irt t l-i(

tiny 1l'(wt I t t '!I;
, .ttit" t 
i lt, It Wa! denl ;.tt'ated that
 
iOufIy i I .' , ,o 
 [(91'( r I i : : gly or in 
COrtiI.ii l, 
t'' v ' "y wt. , .ii I ill!]y biti only Il
 
p1an't I aWt ' C 
 ! 

9170 "1I;,iJ', ill' [,.i'.g , AI i itr ltiL nou andct l, 

huter'Ogt'aIc ,. :'I01 C.t!- CtI.1, :'0, t r ' ' c,"fLi 1ld Lean and:1oy eatn. It.t 't I:ttIt IL- .
 .!,
'i ') :105-11 . En., Sum. 
En., Te. ' ' I , 1 11,t,t A1 'i1' v rt., ff .at'rIr IIt; c- Uiv. loherihelm, 
geeuw rl, tt'.''L , i i to t 't ,',*C ,-!, I I f'0M T h)'a " ; 1.:t ( ,I 

Shi lin t' t '. i:t'et c':c ivI 1.. 1O n/ J u.mi;l.'I..y c ,Ic th. 

The : . d ' ,.,;; . ; . , ' Iz fc r: fI t ,: .] : uyt 'r,F: ;ItLi ill the 
gr e(1r),! , r . ud 1t', t: 1.1;; r t ,f ! i C!', h,"! 11':,'[] tCL , 
 nd 


bal doni : t. i't it v!:.: . i 1 .: n n d total root 
I w, . I i] dM ,t I i . , l ,t- . ,'rIli, I, I i, It, ..) 
(love] / . . 1',:,m';::l ; i V,,l t-) aill;,:d :!Ui[o l d' d l .; 
gerle!'u/(l Y <" ,uct.:I;wthi,r i';d,' rt, Itr ooti,-: f, : -ur. : hoc-t 'I i-vowth an~d 
in yield of' t tn !., It :;u t-F
I!, [Iu ,-
f 1 , ' : -il '- :' to be ILe chani cal 
trpedar,% A. g tlo : 1,mt o; , t r: t: t t tUt :,oi, prqfile, high
bullk deriiity d cl a: t t1.1 VUt" [" IN t,C.
P''L ': i ;':','~ and total 1root 



Sength
from 30to 57.percent, but total root vol. was not muoh affected~to'thickcening of the roots. 'From 415to 31 percent reductions were~also 
observed in shoot DM. Increase~ in only subsoil density from medium to 

, duo 

'high (level 2) deoreased shoot and root DH (8-36 percent and 16-39 percent, 
reap.) but not the total root length. Plant growth was more hampered when
boch
top and subsoil densities were increased (level 3) but the total root
 

:{:submetido a tres denSidedes de fl, -xo radiantse dis regimes hidrioos . .... 

(erowth wand soar energy conversion inPhaseolue vuluaris under three lihc 

!<Sum;.Pt'.,En., 36 'Ref., ,,i. [Depto. de Biologia Vegetal da Univ. 3Federal: de : r
S'"Vicosa, 36.570 VicosaMG, Brasil] :. .L : : ': ' ' : :: 

I 

Smatter.lusPlant garis.assimilation.Growth. Light. Plant habit .Shading. Brazl, 

Crencid evaluationof 

srti andPsoanrlus vulgars cv. Negri o u uaunder t ree li
62, and 100percent of sunlight) and 2 water condtions (-0.036and-1.00 .
 

GE an986sis solar energy effiaiey conveulaon were, 

Pa). inthe greenhouse., The plants ere harvested at al-day intervals, 
Vax. rates of Diproduation were snight.0.56, and 051, recordedredarcrdiationfDrchase.oluthvulanis growthudrl 0.41, Water stress at-36,34,

and 31' days, and 0.i1, 0.09, and O,08'gpotiday, registered at 15, 24,; and. .. 
S" 30 days after emergence, in order of, increasing light level: under field ,:! 

i• ,apaoity 'and water deficit, reap. Differences in CGR for all treatments i'; : 

r were due maiInly Ito the values of the NAR. Water deficit: shortened theife.. ,. 

tramnts. efficiency 2.8. all lightforssadi iaioax, of solar onverson wasmrcent energy009 g latt and ad152.1 '011(70 percen radu00"/o/ayiotff)rei nonwater-stressed ,a ,:and31dasan giste.red258

plants Theyiav. efficiency of solar energy conversion throughoutwthe

entire crop cycle was 0.21, 0c.31, and 0.6 with sil at fleld capacity and,

0.03, and0 17 percentu nder water stressconditions,- in order100f
 
decreasing light.level. The av.I effcenayhrofsolar ener y converson in
water-stressed plants was 0, an recorded at:6
wearkedl 0.5, 0., .
 
percent of the values obtafned when plants were grownin soltender field 

ycapaclt h Plant growth changedconditions. habits from type II to type IIIwithshading. Bean a high plasticityplants showed to light level but low 
adaptability to severe ater stress. (AS (extract)) and ..nae-'r' . .. 

28913 OROT AUDRY, J.F. ; FARINEAU, a .611wih M.; MOUTOT, F.; POWLES,d
S.; CORNIC, 0. 1986. Photounhbwteon in teaves of PhaseOlus vulorr o 

rmetabolic approach. Physiologle Vegtale 2(5) :5 -59. En., Sum. Eni., Fr . 

":21 Ref., 11. [Laboratoire du Mttaboltsme at de la Nutrition des Plantes, ":
 
": Inst., Nationale de. Recherches Agronomiques, Route d,'1iSt._;Cyr, 78000 . " ' 
S: Ve rsai l l e s , Fra n c e ] " ' , r ' . . . : 1wire soe hadn Ben placnt sow-eda shighvplasticity toihlelbulo
 

Phaseolus vulgaris. Photosynthesis. Leaves. CG;I:. 02. Illumination.-Franc'e . ' 

Attaced leaflets of Phaseolus vulrie were ilnumiated at 1200 

: :micromol/equare meter/s far 3 h in an arm, devoid of C02 and with low 02 .. :! 
" (99 percent N2 and 1 percent 02). ' This treatment resulted in a-reversible
 50-60 percentt losf f photoynthetin activity'when leaflets were n field :

Int.Naioale grnoiqes dSt-Cr1780
e.Rehechs Rut 

• reintroducedpotasythet ,intoc normal air (ph~tolnhibition Of C02 "intermediates assimilation rate).and especially phophogyerate pool sizes I: -'-: 

phosphoglycerato:ribuloseblaphosphate remained lower in treated leaflet 
S ethanInlthecontrol submitted to a short dllulinution at hi irradane. ' 



(14)CO2 pulse-chase expt., 
performed at '3teady state photosynthesis,

showed that the flow of C through intermediates of the Benson-Calvin cycle
was correspondingly decreased in photoinhiblted leaflets while
phosphoglycerate turnover did not appear to be affected by treatment. Thecapacity for ribulose bisphosphate regeneration appeared to be thi main
limiting factor involved in photoinhibition of C assimilation. It wasconsistent with the observation that electron transport through PSII was
inhibited in photoinhibited leaves. In addition, ribulose bisphosphate

accumulation also in evidene in leaves submitted to prolonged illuminationcould be due to 3ome limitation of ribulose bisphosphate carboxylase 
oxygenase activity. (AS)
 

0042

29927 SAGE, T.L. ; WEBETER, P.D. 1987. Flowering and fruiting patterns ofPhaaeolus vulgaris L. Botanical Gazette 148(1):35-41. En., Sum. En., 26Ref., Ii. [Desert hesearch Inst., ii'eogical o'oience, Reno, NV 89506, USW] 
Phaseolun vulgaris. Flowering. Podding. Timing. b.ds. Embryo. 

Morphogenesia. USA. 

Spatial and temporal aspector of rcprcd,'nIt iv develolnent wer,.: examined inmorphological unjt.:-. a coipendc')uirc , ihiiu :iutt,o.i n2 axill.ry flowers and
trifo!iolate leal'--cf Phaimoeu u vulgar :. Fl1('we:rino occur: e21'0oetally,
and the probability ur' tilowerinF varie with the' porition c: 2 bud in a
unit: axillary, basal buds have 
 a higher percentage of' flowering tian mcre
di.-tal buds on a raceme. The percentage of bud asd fruit abortion Lso
varies in relation to position within a unit. Tne axillary, eazsal buds are
the 1St to flower and have the lowt-,t pcrcentage of abortion. All distalbuds abor + 

. Non'lowenring budr ator t in the green-bud stage of floral 
ontogeny. Growth and cytological analyses indicate that the abortingfruits contain embryo: in the proeirbryo and e,iry and late globi)ar stages
of embryogny. The pcretage of abortion ;t each, stage vari e2 wi ti. the
 
position cf lhe fu'ui 
 within a unit. 4xillary and hasal I'2'it:; containembryos; it, the lat,! globular stage. Distal fruit,. contain embryo: in theproetbryo stage. Fr'Lit: with embryo, in the early globular stage are in

the midregion of the :renei. 
 1ortlcon-i ducing factors appear to be
important inr tire gr0e1n ud :t i s of ontogeny arid in early stages of
 
fruit/mbryo develotrfi 
" 

29919 SANTOS, F. 5u5 195. Urmeltudo dan ruesistercias ao transporte de vapor sobre ua;i ciiltiL. dc feijao ('haneolu t vul garis L.). (Study of
resistaiice, 
t, witer vaior' transpo. t in a bean crop). Tese Mestrado.
Piraeicalva-S', Eoce 

l'niveridan, do Sac Po;l o. 


Er eci, a Superior de Agricrutura Lui: de Queiroz da 
95p. Pt., iism. I t., En., 611 Hef., Il. 

Phaseclu vuLga:ri. , IlciCrn' ic 

absorption. Stma a. 'ir'..t:;l.AIraticn. Leaves. t:vapotln'tnspi ration. Irrigation.
 
Radiation. 'al5zil .
 

'oct . ii. aiong. Teperature. Water 

The vertical latent huat flux ani the 2orre:;or dilrig resi stances- related to
micrometeorological and physiological iar,.uters of bean cv. Aroana 80were determined in the ,n3umer of 13814 at tire Es:cola Superior de Agricultura
Luiz de Queiroz in Piracicaba (Sao Paulo, Brazil). Energy (diurnal cycle)arid water balance (periods) were conput(d for tue analysis in the final
veetativc and Initial blooming stages. The res-ults showed good
correlation between aerodynamic and canopy resistances with
micrometeorological parameters; canupy resistance was also related to the 
physiological parameters. (AS) 
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29731 STOPINSKA, J. 19813. Studies on the intutaction of'growth regulaltors
witn potassium ionn in someIhy.3iologici troee:seoo in the bean (Phareolus
 
vulgaris 
L.). 2. The effect f [otor s:urlol growth of' bean luaves and on
 
their pota.:0 iinm and hormone levul.] . Ata ;ocietti,; Potanicorum Poloniae
 
55(2):209-.-2). Er,., Sum.in., P1., 39 Ihot., 11. [Dept. or I'J. 
P oogy,

Inst. of' Diolc) ,v, (opur'lruu: Univ., tgar'irr C, 817.100 Tot-un, (Iaid]
 

i'ha:oi-oI w gair-i:. Growth. L[ V.t:. Nutrt-rint :clticii. K. Auxi to.
 
lii i.-rsi in.:. Water conte-rt. Cytokin it. P1 rnd.
 

The t'-e t i' (-) on t h,: jwth i!' tvIrorory tr'fol i -t anicaver- and
 
or t-ir - ard h. rjto li-ni-i w : "tdiii. ii:r:, ,olint: wO e grown in
 
Hioz;gf:r, . w , v ('ut , iT, i w i th K concl. :K(-ti i(-)) were I and 3
 

i -, t : Th,, r.!Ir,::: ill t. itt priw or TY, b.!, ne e.t i n icitd by
 
t :ti1ir itf (*rI. i. titht r;di-it w ri . CiIToiitio:n . w.i:
by [, rid

t~l-e with '.)t i (I tLt,: arl~x f
i ; of olhlA ' ! t i11('t 


huitr } i (.1t,ant. fr1 W.ti:f litl'(Il' I' !1At-ir ! "Llt W!tt1 ill t! I:' I1:tit' 

of ;,H r t. I ol ili d-r' -rrIt'ilt- ll.. wi yrt 'A litx. :.c Iit on.eiioct !, Kr ,ili t . In - 4 lci-.-,io-t,d tyI int cytoi d,-srl-i:dth (:k ilR .. 1.,11;1 , it:, i l )tt l# I I'(j ! /,_uq ,:(+ ) Wfl!! 1I i! IJ L I Iliul!V'u ZI 

1t h, '1 it t- i 
Ial tf ' C c cTI rI d !.v YL 1} (A2) t a . 0009 0016 

teo:.:itiv' r rn , I .2., iwi I.I vl1-i'ritriry itve tt,
I t i C I : i ,n !,::. : 1. 

tOt;! 007, i 0 it i ,. 01 (0 

tC03 CholCa) Corpi tit ion, t' hodoi ogy anrd Analyses 

29642 AN"JA, V. 11.; i,11Cii],It.;U'I!L, .P. 19b,. Pry delq,-ition of
 
Za.trlo to!, iit _ roil !v laneOt al oto er0rtitrt ioL- c n c l0eo 1 -ft ci;pucivio. Journ.a
 
of the Air 1) otlioi Cint:o A:ioc..A, iol3W 12) :1338-1 t41 . En. , Sim. En.,
P1 
21 uf. , i1. [I2-rtcr'at hi oc tri, Ctoil~o y, Cilt ol ciatc2rch & P l ItierO rit
 
Ceilter') ' -irtt tdy, N'Y 123(2, t' 
 ' 

The r[i v -It:,I:,;: ' }I Vt I t i ii .A 1<yiLaqiii i, t ol n, 

roybt: ,it -twO.' CT .i.: , ct I it -tf- i'rgortri-ttai oaten. tal,; been
 
t.ti r.d 
 r: InI' t x,:- vLrctur The total ro:totaore to 

1:v',.i r'Jt of Ni' . w:. r.1idtd. 'it, t!tt. t ii t'ctii iOt- W;
 
determi-n:td dir'-!t1y I'y ; I i; &:L 'l.,iol it, iutu: :Uol tt'TioL t
 
tvaitalvitol 
 orith. t r t . ii tM--co r:o.dii ir i lt theitf'trtn.;fr it'o .- : t-:: t ri- }.ii tt n.t~l;l . i tf.l in"citon thetlh .i in 

go: ha::c typ If'rt. 00 to 10Ah t, t. ,.v 0'i, frot di to 30 
Legtc*V :;C': : .. . I 'Llt,,. i or ti, hj' 0it , V oui ty for lHi.4, during
 
tllu O.y, Varied frio 0. t, 1. -i4 , ' d ; tt:Tt--, ".ci itriv' at night
' 

WcL't bLut I or-rl (I'i:r-.- ritodu I 11cr'. T i. i.tiit: ate cotnated with 

:ttillttt th-: c 1oJrI'it, :o'iflr 't.'j t, whitlh ;ttltrtly yiL? dS higher 
v. t:Lt.: of, thi : ct.ii 'iviv ev otf' '-g tude. To d1tt " OOLIIitat., attrioSiJieric 

r oi t vi, i;[ I- velocitytran/ ott oat. :,odcl1g.ib 1 iit'd- t depoit tion 
rihotltiLt. c ij tot *.-i irJ f'or :- diurni:l and seasonil viriatiionir in the 

28640 UOLWELL, 311.1. 198, Ii to 'tcrai ai'abitotylation of polyoscaoharide artd 
elicitor-inrduecud cgl'iiiydrate-binding glycoptotein in Ftunoi, bean. 
Phytochcminrtry 21 ) :1807-1813. En., Sim. En., 115 ef'., Ii. [Dept. of 
Biochiniotry, Pcourrt buJlding, Royal Hiolloway & Bedford Ncw College, Univ. 
of London, Egitam, Lurrey, 7420 OEX, England] 

Phaicolairt vligari. Sntalpbeans. Anatiy.is. Phytoiimagglutlnins. Proteins. 
United Kingdom. 
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Tiu i Ar;ic A .-
 il'i,,n;Lti. 

Ti i d t I ti :o, ,i 
 MC it 1ci :,1 ' 
f 

Li t TIA C 1,c 1,d' : it d!tuf-d. 7'th2 ,h "t d 1t, - orLde, r '.i tt t ' ,it I'ZI dh t ' . y i: t ' 1[ctteac:':;wa,tlyi ti 'Ott 11 itiS 'i tIl' M C I' f 1 'yOUV'L "ti- VI'tl'tib. Activation 
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 LJ.: t a ::l(I P ihi tt "tl 4ow'" ]I I:I , 

. ,t' .o a i , ceidt Mc. (AS)! il ' O t , f :[it '" ''f l i 
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28968 OHANC,, ; ; At' IIT0N, F i. DB :Ell, '.F. 19 13 Butaohlor, infllerce on,;elected Lt.tabol ie pr'coe ::7(,zl I&4 ,L ;tridL :;j tnt ooqI ,Jo itue:ol' Plantnou'lh
Cr'owtti leuul~tioi I14(1):1-0. Fn., :<','I.b r., [,)ue of Agronomy 
,Na tional Taiwan ':iI),%,
Uriv . , Tii_., l) 

phaseolu, vu 1w~urt 
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29634 CRANE, C. L. ; BELL J. N. ; RYDER, T. ,; nAuFY, J.A.; ::CIHUCH, W,
 
BOLWELL, G. P. ; ROBINii, M. .; FIXON, R. A. LAHP, C.O. 198',. Co-Gidi nated
 
syntheai:, of liiytoali'xi:I Liayrthutic erzyme: il bLi !.g ,i Ly- tre:.<ed
 
celIs of beall (P "II:o'! 1t'i L. ). Eurolei N IL.!tL'tA.u Biu1t gy
j:i'i: ' 

Ciganization JouI'nal 1 2):" I -2 l9. Sum. I.1 II.
Ei., E'., iI'., [Plant 
Dio oIy Laborat.ory, "aIk I::;t. Ii L)loo.I z'l1. Iui,':, 1,0. flux 85800, San 

Die o, CA 9213p, UTIA] 

i-hit :'. iVt:.ltcal' . t i t. ;oL'ut . i L ,l yl : . (Io', r 

i L ' : LIt, UI' .:y.f.L t , II ' t 1.l' -'- I i' Itt:ilylIp'ol i i oId 
[yo I"tt : l l .dW III' I*I't'.' , ,W1 , .t t, , -, I I tc 1 )ltLti I1 I iI i Iv , i b y ,i Y,,Iuo u o n 
(}i (3[')11 [ ' . - 1 ; t) 1- 1 r It : : I lbtllfl t: witi, r:tlr Ou pet'(i 'le l ~ ~ ~ a 

FI (, t or t , I f 1k , butl t Lii :n t tu l' irni': r,;; id ~ 10,a the 

' I : ti .t I. t.-I of, ou : n t iayLt1.i 1 t'!.I' n I: , 1 k11yh l, i, s e , arid 
aac n: ,, i t r,:' i ,, wl' 'ith II,. n;: 1' if 2 'ci'ta:'c il enzyh' 

tL vi 1 'I. : !. -ta'). t li I ' 1ti tt. IL'Ll L,ot oIll .. id-d'r'ived 

Iy', 't l I.Iut'I r :i LI.IIt :t, t . ii ill t itI t'ki U.A n. Coor'di[tlte 

!ltl.l' ICyIIt, 1, I. Alt: I: W : ii: I , 'c 'cuty. tiz'sue during 

.1. tk•yft'':LV . U 't t : . " ' .' h , t'L'l c t f.Llh 110, iilt 'i'L i, iai oL t 

. . .. . . . .1 L it n.tt' illtOl ' : 1>.i"'nA ' 
I2L6')' I I N ljI' ft iL, N.C L. '(" II. ICCi 'AL I. i kKll (d ofXtreO ,:mion 
tyI Jr:l 'r. y !. @1,. . O'IIl: , ih!h i (khoidnVit'I -: i. . : (t il ,l4ittilt: ttion 

bee:', tki.L t i , C w.i 'rL li:f i . :'' yy t;I. i DII t t '[' ad . o
l ' , ,. :l i mill .L's. i i C : :l1l'it Li , wrt En., 't eotn
 
f'k I:. i i. : < I: Ur : t ,t ' , iII. 'It. o '.1 .::' . ' ii iId'
. S I' .I. c 'd 

t lt'f L;lt i' -'<x, I Ilyt iiIi A Iti! t I..'.. 1+2.l: I, ir 'il o-Ioa! cly 

ItI o" t i rril : t t l (,1':,' i 'L 01 lt11 Lc L L o' ' 

!f H-. F Ei: J. FE~IC.:* L.2 96 67 1;RIIN GDAFIL, F( R l ; 1. ; 1E'NBLERG, 1979. 

Truy j) if, l ibit ty activity. .t tfroI If" ti tti t:de isolated red kidney 
29te t. , f o rl rin(.I ly F 98j,. A o.r . eiocm i a andL'5' tS ilL f I.-ky'I Iii15' Si- C I LL: ICLilt'y INC a Vw <t0 1i,1,1bio1hy::ieal 'l':. 9u,,1 oflir . En., . Et.Ref. C S7 ef' 
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2967t) HGV7hR, h. ; J2I2 ,F'. 10,3. '1 conjp rative study (A' the effect of 
a,20tylaitiont on '.;tarclic.: of' Phda!Colu11t Vulgaf'i biotypus,; Staveh/Starko

O dO1
37(12) :397-4011. 1-,n. . ri. , De. , 112 Re'. , 11 . [Dept. of' Crop Science & 
Plant Ecology, UnIi v. of' :a.,katchuwan, 2a-.katoon, -askatichew~an, Canada S71; 

Phaseclus vuigarin. Enzyme::. Analysis. Starch coiten'. Biooheitiry. 
Canada. 
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Enzyme hydrolysis, X-ray dJffraction, differential scanning calorimetry,and Visco/Amylo/Graphy were used to examine the strength of associativebonding forces betueen starch chains of native pinto, navy, and black
beans. Addition of acetic anhydride resulted in unequal degrees of
substitution. Scaniaing electron microscopy revealed no differences betweenthe external morphology of native and acetylated starches. Similaritiesthe X-ray diffraction patterns of 
in 

native and acetylated starches indicatedthat acety'l groups mainly entered the amorphous regions. On acetylation.decrease- in starch hydrolysis, gelatinization temp., enthalpiesgelatinhzation, ofextent of viscosity increase during the holaing period at95 degree:; Celsius and synerejis, and inreases in 95 degrees Celilusviscosity, cot-bao(, and amylose exudation were observed. It appeared theextent of dnistribution of the aeutyl groups between the anylose and theamorphous regions of the amylopectin fraction varied among legume biotypes,and dJ t'fercraes existed between legume starches with regard to the ratiothe conen. of the acetyl groul; at the 2-0 
of 

position relative to that at 6-0. 

30642 HrUS JEIN, 
0052 

H.A.; HUSSEIN, E.H.A.; YOUSSE, SS.; EWEDA, M.A. 1984.Genotypic differencec: in banding patterns of Phas;eolu., proteins. BulletinOf' Faculty of Agriculture, Cairo Univer:ity 35(3) :1521-1532. En., Sum. En.,Ar., 13 (ef., I. [Dept. of Gcretje -, Faculty of' Agriculture, Cairo Univ.,
Giza, hg~ptj 

Phrasee) i vi gai:. Cul tiVai:%. Proteinus. Analysi;. Egypt. 

Wdat ir-: tu1 ,oprx~ u( of 10 PhaitaoluL; vulgri a cv. were characterizedaccording tc their cleetropthoretic pattern,s. ihe:;ulta indicated that thecv. Gazs-3, G i t-4, atldSwis:i3 Mane could be cla: ::ifled as 1 group and cv.Prevato, '' and Largo in) a 2nd group. The oitier, 11cv. (Daupline,dolarico, r'' and Proce sor) did not ahc.4 clear geneticalrela lien abi at the pratein btnding level. It wa; concluded, however,
that each of' the 1) gonotypll reCpret;ent a a different genetical identity.
Deniitogram:; I i
, 
 a;,SPD; f the r'educing agent 2HE conf'irmed th,. results 
based c% IV (A.) 

005330639 IitLAt 1, ; 1)7150E C, S.; . 1957. Saponins arid iapogenins of chickpea, haricot It, and red kidney bLern. Food Chtcinstry 23(2):105-116. En.,Sum. En., 1 tf., 11 . [Dept.. or' toL Lc ience, Ford Studies Building, Univ.of F(eadinr,, Whiteknights, P.O. Lox 226, htoading RG362AP, Great Britain] 

Ptracecim viiari i. Snap beans;. Arailys: i;. Hydrolysi a. Glycosides. United 

ITie 5alera: Of'r ,'ddrjLeyarnd harico t bean:; (both Phaseolus vulgaris) andCicer ari,.tintu; all cntain aoyasapogenol B as the only aglycone. Thelevels of -,oy":;apogenol P e.stiiated were: C. arietinua, 0.075 parcent;haricot bean, 0.1119 pereent; and red kidney bean, 0.102 percent, on ad f-tte, dIry wt. ba.,,i ;. H(igb per'formarce liquid chromatography
separation cf the .sapennn preparation:; indicates the presence 
 of at least 5:apondr in rcd kidney Lean, 5 in haricot bean, and 2 in C. arietinum.ritention timc comparison of the ,,aponin preparations indicates thepossible pream.c of soyasaporin I in all 3 legumes, and soyasaponin II in
haricot and red aidney bears. (AS) 

29639 JACOD, ((.T.; PATTAIilLAMPN, 
0054 

T. N. 1981. Purification of' bovine andporcine enterokinase by affinity chroraography with immobilized kidneybean enterckiran:e inhibitor. Journal 
of Bioscierneu 6(3):289-295. En., Sum. 
En., 16 Ref., IL. 

Phascolu: vulgaPri:. E.rzymen. Analysis. iochemintry. India. 
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A specific enterokinase inhibitor isolated from kidney bean was immobilized
 
on Affigel-10. Solubilized bovine and porcine enterokinases were bound to 
this matrix at pH 7.5 and the complex was dissociated by elution with 10 
millimolar HC1, resulting in the isolation of the eazymes in homogeneous 
form as judged by gel chromatography on Sephadex G-200, and 
SDS-polyacrylamide gel electrophoresis. Human enterokinase, however, could 
not be purified by this method in sufficient yield since it did not bind 
strongly to the insolubilized inhibitor. (AS) 

0055 
29699 KERMASHA, S.; VAN HE OORT, F. H.; HEI'CIE, M. 1986. Conversion of 
linoleic acid hydroperoxide by French bean hydroperoxide i'soeerase. Journal 
of od Biochtaristry 10() :285-303. En., Sum. En., 39 Ref., Il. [Dept. of 
Food Science & Agricultural Chemi.,try, MacDonald Campus- of MacGill Univ., 
21111 Lakeshore Road, Ste. Anne de Bellevue, Quebec, Canada H9X 1CO] 

Pha-eolus vulgaris. Snap beans. Enzymes. Biochemistry. Analysis. USA. 

Hydroperoxide iicmerase was extracted from the cotyledon portion of 
sprouted French bean seeds after 5 days of incubation and partially 
purified by ammorium sulphate fractionation arid ultracentrifugation. 
Lino~eic acid hydrnpercxides were producud uszing commercial s;oybean 
lhpoxygernse and purified using a silicic acid column and identified by 
high performance liquid chromatography. The characterized linoleic acid 
hydropeooxides were uscd as sub rates for the Frerch bean hydroperoxide 
isomerase. The purified French bean extract showed a 3-fold increase in 
activity over the crude preparatien and a pH optimurl of 7.?. The primary 
enod products of the e r.yme reaction were separated into ketol and carbonyl 
campourdfs and then furthor purified by preparative TLC. Subsequent gas 
chroatogran'-mas;s spctrome try snilysi. of the ketol fraction indicated 
that hydro rroxide itsorerace convecrt ed the 13-hydropecoxyoctadec-9, 
11-dienoic acid priirarily into 10,13-li hydroxyoctadec-l1-enoic acid 
(gamria-ketol) and to a ltessner extent into 12, 13-dihydroxyoctadee-9-enoic 
acid (alpha-ketol). Tract! amounts of' 9.12-dihydroxyoctadec-10-enoic acid 
resulting from the isomerization of 9-hydroperoxyectdec-10, 12-dienoic acid 
were also found. Heixanal was revealed to be the principal 
carbonyl compound restlting from thu decomposition of 
13-hydroperoxyoctadec-9, 1 1-dienoic acid, suggesting that a lyase was also 
present in the Frunch bear, extract. (AS) 

0056
 
29607 KHAN, S.U. ; ZHAIG, L.Z ; AKhT.'R, M.H. 1984. Bound residues of 
deltamethrin in bean plants. Journal of Agricultural and Food Chemistry. 
En., Sum. En., 12 Ref. 

Phaseolus vulgaris. Shoots. Trsecticides. Analysi-. Enzymes. Radia Lon. 
Biochemistry. USA. 

Deltasrethrin, a rnow synthetic pyrethroid insecticide, labeled with (14)C at 
the mthyl or benzylic position formed unextractable (bound) (1'C residues 
in bean plant shoot:. The amount of bouryd (14)C residues formed was higher 
in the benzylic label deltamethrin-treatcd plants. Deltamethrin and a no. 
of metabolites, present in the plant as bound (14)C residues, were released 
and identified with the high temp. distillation technique followed by 
thin-layer and gas{ chromatographic analyses, whereas a major portion of the 
unextractable products remaining was of unknown composition. A small 
proportion of the tound (11)C residues from plant tissue was released after 
incubation with en:.ymes. (AS) 

0057 
29687 LEPEDEV, N.N.; SIFFEL, P.; SESTAK, Z. 1986. Composition of 
chlorophiyll-prote'n complexes and fluorescerme spectrum changes during 
ontogeny of primary leaves of Phaseolus vulgaris L. Photosynthetica 
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20(2) :146-152. En., Sum. En., 26 Ref., 11. [A.N. Bakh Inst. ofBiochemistry, Academy of Sccnce of, the U. ,. S. R., Moscow 117071, U.S.S. P] 

Phaseolus vulgaris. Leaver:. Analysis. Light. Biocheistry. !ISSR. 

SDS-polyacrylamide gel 
e''ctrohoretic profiles of ohlorophyll-protein

complexes (CP) and the low-temp. fluorescerce emission spectra of isolatedchloroplast:i were measured during ontogen-y of prirary Phaseolus vulgarisleaves. The monomeric light-harveting chlrrolhyll-protein complex calledLU3 and monomric Cp of photosyste: 1 called C1 prevailed at the early andthe latest Sdgus 4' tr;e lear Thelife. concr. ratio sigma CPl/sigma LU
had a max. in the middle age leaf. both the relative height of th,
long-wavelength fIuoros cerue band (F735/F685) and the ratio of .,gr Ega te'L1, i.e. L111 to CR1 (Ll1/sigma CPI) had a max. at the end of he 1

eaf
elong.:ation 
 state and followed the sane ontogenetic kinetics (At, 

29688 LEIEDEV, N. .; T,. ', E.V.; KR;fNOV K1 , A.A. 1986.The ef'fect or acid:f lertioori idc fiuorescenc liectria of
Ererh bern chlorolasts and 
the I eties of pheoilytin formion.
Photosynthetir- 1 1 tm. n., E,., 27 Flef.,I. [A.N. Bakh Inst.of iochei try, Aeade'y (cl of'h U. ., Lein Prospect 33,
 
CU-i1 7 1 Ic ee , U117
 

Phaseolus vdatii k a heol,
et trote ins. nalysi-e
 
ChloI)hyi. 
 } tL s ry. U 

The low-tmp, a.b:-cptron td f uot.-c-r- jectra, their 2nd derivative and 
difference 'spectve., 
 d tie Lrietic

acid action (}i 2.!) on ci.1oro iastL 


r. " their changes were measured after 
.oil-U from p.,rimary leaves ofPhaseolus uljr]i Durig thr .e I: rnr of action the chlorophyll-proteins,

closely conntti to vri,:t.ion ceintir of jhotooystrr 1 and 2, wererleorganired, Tihi tructue (f the light-harveating chlorophyll-protein
complex, a: w-li Ii,: irnt r r of' i Iotosy tern 1 did not change during thistime, but an e t.tchnt ift fer'tre seotra of their pigmentsoccurred. The reor tnr trin of the re action center ohlorc rlyll-protei ncomplexes led to t, ferrrt io n' L%C,1r 0.i tr ie chlorophyll a, which in turntransformed into yrrFu lih lt Prolongea acidification of
chloroplast; led to 
thb.formit ic.r,of typt of aggregated pigment. 
 One of
then, which appar- ai r !0ir10ro "leet.cd originate from the antenna

hloruphyll-pnt n---of phrotoL y ttm I, and tire other one which appearedaft er 1 h care fron' tht igitt-h''rves tin chlp1cr oiyll-protein complex. (AS) 

29186 MUG IC, U.N.; UEBEl'Al, M.A. ; FOurIELD, G.L,.;TIIOMPrOU, S.S. 1985.Characteriaticn and hrocovet.cio c C' Gre a t Northern bean blanchereffluent. Journal 
o f Food Science 10(4) En.,:018-921. 
 Sim. En., 35 fref.,
I. [Gordon FooI "avice, Grand fijidi:,, I 219501, USA] 

PhaseClus Vubrjt. Ftnn-d heans. Fer-rentatien. 1-!irobiology. Piochetistry.
 
USA.
 

Chemical oha-"acti ticn of a crthrn t,eaiCra Not blanching effluent andbiocorvrr:on by I c- eula anamol.i wa: [orfoueu. The effluent contained
27,000 rg/liter B and 31,000 mg/liter total solids including 49.5 percentstarch and 23.0 percent protein (dry basis). A high BOD:COD ratio (0.95)indicated a waste easily and completely degradable, with N and P levels
above those necessary for -r*impeded microbial growth. hatch fermentationsof raw effluent produced 12 g dry c-1ils/liter, containing 53 percentprotein, with a corresponcing 84# percent reduction in BOD. Great Northernbean blanching efflur nt was: demonstrated to be a suitable growth medium for 
U. anomala. (AS) 
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297 12 FtIETZ, P.; DAMA'Iif! N, G. ; SCHWENKE, K. P.; SCHLESTEE, P. 1986.
 
Small-angle X-ray :;iatt c':ring tte t pigati'n 
 on eed proteins. Nahrung
 
30(3-4) :145-250. Er)., Sui. Fr.,, De., 
 Eu., 1( l'., 11. [Central Inst. of
 
Mc Iccula;, PioIogy, FDD- 1I, t r lit -Luchl, tobert-floea: It-tr. 10, German
 
Democ'natic Pepublie]
 

Fhan 'oion; viiili ri n *. Ino; t- arnn.. i' d:. }Pr'inn-!. An'.iy:i , oer-rni~ri
 
D~el, r;JtiC b u li .
 

jn . ntThet 1M: ,'1''iri : .:: , t r;' au-a a. we]l aw tn!-eu broad heulns 
were rrn tigated 1 i.-i inI , ':t'h 7tl( - ro n-ott eZrin. globulii from 
EreIh t 4n aL ,o a I,i j,-a t, by i I *:, X-r;y It han ' wa: nbl- scatt'-ri ng. 
a molIl' r o f:; t 1 x 1x g/uile. 'Th,, n.olp-e o th- molcc'l: in
 
dlnk-liTe, The .:oltl' eC-uinit' cf : ut:y .i-r'it-u tyb dee[, clefts
 
tilte-d wiii .- elvnt, ha y:.try a:i [(-'[r rtl.'o.r to the
or' :ym'cld
1 i.e of' ti d(Ink. (A? )(.'tr'iit)) 

00tI 
.''r;c0 PAIIIUT, 1,;JAilI: ', ' tiM- It, F. 1 . tr~inyl;::lii:yi--tir ;A 

Ilr ifieatior and Cvi;,!' ur ], r'trctior .i, ai.d
 
]i:'al~in id friut tIv 
 ~t it:, (2'"t: .' [ro thu correspording
 
cyto;'I m, iti 
 ,u ye ti: rli ltrio, it> tthe jh tonprthetiC 
:'i Iot,, ' 'h : ii i,> Jour'ral e'hitoloFical Chcr.iatry 
2 ' a ' i) ,H, .l ', 11. [tix- allink-lnm;t. fur1xl'XI 1 1.t't_l]I d I k I~t i 11 1," Ch m }hu11%1, 11_ i-_ a P-3400,I lr e.i r . ,ut, tt ',:1 1' t-talerg',h t': . r..,-t, rin 

P , s,.i:. l. Prt : A. -l'. o i m. C7i.a Pile t ynr'rth(:_i
 
bactj * 10,'y.y ,; y I.. - c ( f r ry.
,''lT *3 rti Lt i i Ir 

I, s ,Ch lr., :l g!.t l t :y t : Lhry fv(-m t~, If. ve ill- iufi ed 
Lnd11r t 11'], 1 tt I"' , 1' ( n,or, 'cr 4l00-riId. It :. '! rri'tnt rol. wt.
 

n I'D t ' y , 'Ut wiiti
I ptr t n, a i mevn C, rllburt
 
tti . C'':-t: .1 i.z 
 ,' A b *t. r M,000), a: determined
 

ty ":'S , u't r i iio : a:. 'lrn: t i.ird i2 i .tr': tie si e r'v-uctlcur of 40
 
,;l' t' I the Ni I I- t!. tt ucori.jl din<: ytolo.i:7Ac crnysiret~liqt~tl Putttel vaIO'&n* h ir ti~n ii t:n-;~ i .n erilirno';eyplatlv rinar 

:f . . i Itr ; ('!' iTH '-:' t ' rricandturb:itantial Gift'-teriene- in
 
' toi. i $j . I r t' 2
i;gr. .f I.'' ut t. ning dm;in. af' toe hete'otoF!
 
itlltr'Cet'lLt. ' 
 -"'!:ai 3f.'' .- ' t, t ti{ :rfi' deti-rtin,'n t with the 
bear cytopi ,wi( wcri 4.n.y.' I by ;elt"'lon, 1 Itit boditi I qz ai~ nt th(n4 

ehio ejla:-tli apyr-.. t : tita rtt( itld :l i to th,
 
i U aI ,1f] 11 it
Z, Loi4 iCf I t . n:il unsI : lryup:; from the
 

cyanctn ict''rirr P.: 'y. tI: n id i l,: t t. h vt oI 
 r tCti ft le r! uifoUr
 
t, - terli., ri Lic. i , 1 o i e
! 'hi t rm cc, i , t. tof 0200,000. AP) 

29681 EYDEtIF, ': . ct- , , ; , . ,. N.1; titft'!;On', N. 1'. ; DIXON, i. A. 
LAl'.!E, C. J. 1',' . F1 'Io o r i c ti pIy ' L; "- cl ci,on-, : yrt : in n htNAi n 
Phao eoiu vit; 1,Cr: I>.: at tt.C n t or' tt- ptyt lla ri defetni:e rca. ponnIe. 
ProeniL 0f tn' .: -n11;i A Mc-Iy CI n 'All r, tediCt :' h Stltesn of 
Amero 'oa 81( it') ' . .,P'ur'i. En., )i Eut . , I1. [1 l;i.nt Biology 
Latoratory, I i1.. cr o.cgJe al tidle 1.o.), Pxn I5P00, sarr
 
)ieCgo, C of1l
: "' 

Phaseniu. inI.vil, Di 'ino wintry. ['NA. NA. Analyn7i ;. Fi;nym.;. Geneo.
1'hytca texan:-. U;D 

DNAs Cuma'lYiartry o t".,y(A) (+) RlNA [renent in eliitor-teated cells 
Phaseolu vulganrta were ]neorted into p-F325 and inn-ed to transform 
Escherichia coen A clone wLnstroin JA221. identified that contained 
sequencs c:ompleoentary to mrNA encoding chalcone ayntnase, a regulatory 
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enzyme of pherylpropanoid biosynthesia,, which catalyzes the 1 st reaction of 
a branch pathway specific to fNavonoid and isoflavonoid biosynthesis.
Rapid, marked but trandient increases in chalcone synthase mRNA in
 
respornse to elicitor treotment were observed 
 by RNA bot hybridization with 
(32)P-labeled chalcone synthase cDNA sequences. Induction of chaloonesynchase oRNA governs the rate of enzyme synthesis. throughout the phase of
rapid incre:ase in enzyira activity at the onset of' accumulation of
 
1i-oflavonoid-derived phytoalexina. The are
data consistent with the
 
hypothesis that 
 ulicitor causes i rapid transi ent stimulation oftranscription of chaicone syntha:ae gene)(s) as an early event in the
 
ex.resrion of *he [phytoalCxin dcfcna. 1'oopoicU . (AS)
 

0063
 
29b35 SACCHI, G.A.; VIGANO, P.; FORTHNATI, G.; COCUCCI, S.M. 1986.

Accumulation of ?,3,7 ,8-te'trachlcrodibe nzo-p-dioxin from soil 
 and nutrient
solution by bear and maize plants. Experientia 112(5):586-588. En., Sum.

En., 11 Rlef., 11 . [Isti tuto di Chimi di
ea Araria, Uriversita degli Studi 

Milano, via Celcria 2, J-20133 1I ano, Italy]
 

Ph aoolu vul gal. }e'b ci dc . Ti i I ocat in ii. Laboratory experiments.
 
Italy.
 

Maize and ban plant 
 i with
grown on no,] poaluti (3)1-2,3,7,8
tetrachlcrodi Lenzc-p-dicxirn ((3)!{-ICPD), a herbicide component, accumulated 

r
the toxi-. in to enr.] veo;:ivcl ti net1 o'i y with the and wtth the soil 
cont;,fiainiation. Plant : in hydrcor.ic solution polluted with (3)}{-TCDD

acctuMulated the toxin in the a:i tl parts in the light end riot in the dark. 
The conch. of 'CMP ocoumujatd was riot proportbonal to the surface area of 
plant orlgans) and the di:-tribution of (3)11-TCDD in the leaves suggested
TCD was trana-iocatec th,'ough the vessels to the aerial parts by the 

that 

transpiration :,,eam. (AS) 

0064
 
29683 SEEIIALN, . R.; BERRY, 
 J.A.; FREAS, S.M.; KRUPP, M.A. 1985. Regulation
of" ribuloc' bisphoaphate carboxylase activity in vivo by a light-modulated

inhibitor of catalysis. Proceedings of the National Acacemy Sciences
of of 
the Ur.ited 
States of America 82(23) :8024-8028. En., Sum. En., 28 Ref., 11.
 
[Desert Research ir.st., Biological Scieces Center, P.,. Box 6022), Re:o,
 
NV 8950, USA]
 

Phas'eou vulgario. Encysca Photosynthesis. Leaves. Light. USA. 

The activity of ribulcacu 1,5-bisphophate carboxylase (RuBPCase) in leaf 
extracts of a no. of species kept 
in the dark overnight was found to be
 
very law. This was not 
the result of 
a change in the activation state or
 
in the amount of erzyre 
that could be extracted from "dark,' leaves. 
Rather,

in Phaeoluc vuigaris it was due to an 
inhibitor of catalysis that occupied

the catalytic cite of the enzyme. 
 This inhibitor was compartmentalized in
 
the chloroplast 
and it. max. conan. in both dark leaves and in intact
 
chlcroplasts made from 
aush loaves was slightly in 
excess of the RuBPCase
 
catalytic site -oncn. 
The inhibitor (a phosphate ester) was bound 
preferentially to th0 activated form of the enzyme, apparently functioning 
as a poitive effector of activation. Treatment of 'he enzyme-inhibitor

complex in vitro with alkaline phosphatare could restore RuBPCase activity.
In vivo, both the initial rate of disappearance and the final conan. of 
inhibitor in intact leaves was found to vary with light intensity, and 
these changes could foraccount observed light-dependent changes in 
RuPCase activity, indicating that light modulation of inhibitor' conen. 
controlled RuBPCav:e activity. ofRecovery activity in vivo could be 
inhibited b, 

3
-(

3
',4l,4-dichlorofienyl)-1, 1-dimethylurea. (AS)
 

2,1
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22(646 WILOX, E.. .; WIITAKER, J.R. 1984. Structural features of red kidney 

bean alpha-amylase inhibitor important in binding with alpha-amylase. 

Journal (f Food Biochemistry 8(3) :189-212. En., Stun. En., 63 Ref., Ii. 

[Mycogen Cororation, 5451 Oherlir. Drive, San Diego, CA 92121, USA] 

Phaseolu vulgariii. Enzymle:. Composition. Temperature. Timing. 

iochemistry. USA. 

The strctura- features of the glycoprotein A]plhia-anylse inhibitor from 

red kidney bear,. important ir bii Lu , -l , wlr' oidlmillrg hl-unyh . 

The idibitor cor.ained 13.0 percent carbohydrate. The carbohydrate 

portion of the inh-biton iis composed of 25 mannose, 2 ylose, 1 fucose, arid 

17 N-acutylglucos amlne residuen/mole. CtLverty percent of the neutral 

carbohydrates were removed from tie inlihi tor by treatment witL 

endo-bata-N-acetylglueosasinidare H. T carbohydrate r'emaining attached 

t. the protein consiste of I mannose, 2 xylo.,e, and 1 fucore reaidues 

(N-aetylglucoicmine waa not determin.d). The intact glyco chains obtained 

from the pr-nrrse digest of the inhibitor failed to inhibit alpha-amyiase 

txoesa of' glyco chains. tu ez:,yme) wihen pretirubated 

with the enzyme at 30 degrees Celsius for- 30 mir, at pH16.9 before aiding 

starch as cuba trate. Oxidation of 1 trypto (ban r'i(ue of the 

alpha-am ylace inhibitor with N broncsucci cmide at piI 6.0 led to a 50 

in iibitory activity. Peric date oxidation of al ha-auylaac 

(3.3 x 10(5) fold molar 

percent loss 
inhibitor led to lo.'; of 2 tyo!si rts arid 1 mfet. residuen/mole of' inhibitor 

waa- not a direct correlation between modilication of 

the;e .esidues; and loar of inhibitory activit y. 11odification of 3 of the 5 

with diehLil iy r ccarx r;,! L' :e ;lted in about 50 percent 

within 15 mmn. There 

histidine rsidues 
loss in iribitory activity. A) 

006f 
. J.0. . ".L. SC!IXVEN, F.M. ; GREENFIELD,29611 WiLS , fi. P. H.; EVAN, 

H. 19814. Composition of' Australian-r foods. 25. Peas and beann. Food 

Technology in Aultralia 30(11) 51:514. En., SLM. En., 10 Ref. [School of 

Food Technology, TI' Univ. oi Nti. :outh Wle ,, P.O. Box 1: Kenington, NSW 

2033, Austrai aI 

Cocki Wtie Pro tein Fat 

content. Sugi! c arit,,t.. tzcr c nt ent. la'. r content. Ash content. Minerual 

content. K. 11;. Cc. g. Fe,. Zr. Vitamnin contu;t. Aurtralla. 

Pha:se olu:i Vill avi W. corLeit. content. 

Fresh peas; and Leans w:rr nalysd 'aw and cokvd (boiled in water) for 

water, pro tea, fa, : .. 'a r., Larch, dietary filer, o'.;a n)n acids, ah, K, 

Na, Ca, Mg, te, 'r, vii;i rin C, thi cmin, ribeflavin, ria;'in, and carotenes. 

The erirgy content nc: also cs~culted. Fr'oz):tr crnned, arid dried peas and 

cas and c mili prucesred canned dried pea product were ,nalyzed as 

purchased fur wator, protein, arid vitoin C, and after cooling for the 

full range of nutrients except for criganic acids. Rlesults are included in 

table form. (AC) ee alio 0001 00014 0014 0015 0018 0030 0035 

0071 0098 0129 0142 C144 0199 0221 
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29981 CAPINERA, J.L..; HORTON, D. R.; EPSKY, N.D.; CHAPMAN, P.L. 1987. 

Effects of plant density and late-s eason defoliation on yield of field 
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beans. Env i1ore tlal nomtol ogy 16(1) :27.-28Q0. En., -Sim. En.,[Dept. of Er.tcrrology, Colorado 30 N.f., I.'tat Univ. Fort Cu! lins, CO 8092, 3, USA] 
Phaseolu, vuIgari,. ,.. Planting. Dft lition
Yield Cc r onerlt I. nt it 7 y1 . F1 laehna variveati:;.I l . ldPur IV. 

The- ffcct,, ct t- dr y 't'  liation by Pexicanbeetie ,, Fpl i : bean 
, (1']m; aC ofeo tirmat., fr ,r I' ron_,nt, bean: WIret-ud i r-I t,,1 ! .urrg 1,aI15Ji lto be an L r! N 'o r'14", "11'; i c. (,I' 

and 1984; in 4 fields of 
arI bt ar p ant, mean grain wI.,me o ret wt.,''I' -i', I ,- t Icr 100 l:'amft /t'ield,rogreo,:t-d andrl,;t I tldi.1"!,dI r I 1t I 1 antd l-n-ity,defoliation, rer'cuntage ofaild dn:; l y x d"11 ,:! ,, Iteraction,.anoly e-r.. RIeult:; of' Lhe.;howtd tta t .iat r, - t:y n gat v.'ly io.fectLdgriinLi/plrit tLh. no. of beanar d Fr'air; wt./ linat, teL not av. Frain wt. lieiponmco werenot 11 ;rc thf l:lopr decrt.- d0 hi dt.n 1 e L,foli.a t ionneg'ativ, y aff'cttd t 2 Li.

all ' viol.) vz.r': t ., Av. grairIrelated t., de'ol It ln. ,. 
t, . wa. linearlyT ro. us' a / lar

linear nd KL'ain wO./;,lant, s3howedt.lponr:, be,,.',- i thv,1 dt o i .yr." f dcf(liaton.regr 0. A pjecewi:eIrolec0 1.r , thzit y (id:: .ur. r,5* affecteduntil tv1. > r',-l.d a1 t'o,. 10 p a.ent 
by d !'oliatLion 

flie1 lolls.atudi - Lab. eonsumi:,tionwe '1, , ' (. a ..detv i
Mexican ba. 

poe- fic danage potential for...LL,, c. d ... 1 r. defol:ItorI of pintoaorea, 71i11 beans (Estigm.2e .: :Z I-irt1 1 I , itn:,ect conf;uimq tion potential-t udi ,elz and fieldytjJ 1. 'e 1,', I'( Cic n w,-,( ULId to eat im&ate thPeshold
denLI t e (A:)1 

2887,1 GIlIA , T. .. 19Oth. l rvmt .l.,a tion du:dosedr ddrai tt 1.-rie:u tion 
b ,- .: en cau deii plantes, desd'artl-ago

of Ilant wa te r 
( AM 8301). (Det-r'minationrt lll nt: ,IT ., i rlij t.iO n rat u and I' uremInLtitut de:; ee 

-A ,it) . In
Aiej,. I t'ique udu [n'lndi
(SeptItnbre 1 OA5out 1 
. hi4 ,rt Annuel 1986.) 1 a. .3, J,+. Al52-At . Fr., 1l. 

Pha.,eolu1i Vulgar)-j: ,t or- r--quiresnt:;, lrrigation. 11-11ds. Furundi.
 
In trial,,l oarried 
 co;t, in lmirtUi oer )-yr eridthe water r,- 0- on, a' 

( 1983-85) to determinel trt a vcloj:: a adequatt:frequertjcii it U,.-. cb: -vo.d that ti ', .- I, 
irri gatilut rate,; and, 


irrigation .hen 
'eI.otde favcrilbly to
ele Werea -nevea,e1d fl'romi 75 oroptimum 50 to 100 percentrate,. nlc.'aao. of thein prodution (6-23 percent) were observedwas found that moia.t I oil (lit and ittie dra0 inage) favors bean germination. (CIAT) 

29790 HlIOJO'A 0069V., E. 1973. Inrfluencia del nitr6genorendjimiento y azufredel frijol (Pha.:elu:3 vulgaria- L.). 
en el 

(Influencesulphur of nitrog, nor, beat, y'0l1-0. Turrialba, Costa and 
Cian Rica, Instituto lnteramericarnoia:: Agrloola;: ded Ii OF,. 94p. F . , Sum. E,-., Ell., 70 Ref., 11. 
Phaseolus vulgari F rt Ii zerI,. Ii. S. Yieldr. P:oteirl cotntentl Costa Rica. 
Under Lgr'eerllle okiit on:. at tLA ln;titute- 1rtt raricano duAgricol as (Tu,-ri :iba, Ciencia-;Costa irca) he joffct :,t' andprotein contert of S on yield,, andt-,an var. 2/,,_!wa detern 
were hed. Four levels of Sapplied; th.e:t( e'crond N and 

tc it tr-,tstment.re.ailinEg nutrent: were 
Ind 48 exptl. units. The,u p11,*1 at ,tanard rate. Ityield depe nded wall found that bean,ainily on Ni IPp] :,atln, however, max.obtained yields werowilh theile 'tl- 1 notcloetd.l There wai,; no resporis, tcthe ' applicationat P; leveLa: applied. It ap4.car: that a yield res ponseexpected at to S could behigher level:- of N alp lOation. Max. proteir contentcseed oorresifonded in beanto higher N and C alllioationl.reasp.). The optimum N:S ratio 

(300 and 150 kg/ha,
(1711) for protein synthesisassoeiLted was not aiwayswith higher' bean yield. (AL (extract)) 
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A, IA 110A,5KV. 3.1..; 
1986. i-We d"ecad, L e c.r a: culturve: do C, iiao e )illo em 
consL 'oic, en :olo- d ," mi-io reia-<io Kat.. d V eo:., h,n: I tlai:l, 2. 
Er aio. de cti;.it . (1.1). i t' :.r ': thli 'tt ici ccc socJa 1-0 c'ot ppling 

2894 8 10OT M.C.1. .; 1EII hV FiAGA J 1hEIh , A.C. 

ior, .l15t 
ystt~r.. , I 1. t: t tV V :-.1 . 1) "Toroue-l-c-c , Hi i Field,11< M oeaie:a,.2. 

ii--) 'V:LA C.C-i -. ' (, ,): - im L.It., Fil., 23 h1'. [Ir t. de 
a Ii-..q-inc i: irnasl sin, cIt -CtG;l 121, 1 100 C'ar ar-u-PE, 

l"c.. Yields. 

7Lt:,.f~v . if.:. . .I,... :,... .,- .ie Jr 11t5'.'to* e ar 

c:I- T tictr,h t tc.oic-.1 ii - t..ti, .. I: tic tin d 1a!.na 

t. o , C. li:, i irl . I).I .. It, -:i i-t ]rn'- 133 pci-cent 
C C an< - !, I ' hi) , 1., - v '. I. t- bloc-k 
d I ' , 1 1 II I ' ' r. I c it lit1: o ahtI to 
* J I. . : . ,h t ii-. ,i ' th ". loc ]. . 

J uodt-v ';;;: .E-.i' ,' ' Iu . , 't V' ;:: , , : -,: .i, ! I 1 ,, 1, ; t a .;d 
(!I . , " I " x , , "' l : t ;I, ;t 

I- ' at% 

l7t i .:.l,-i t yield; vIti'i d 
r r,.. i i" .l ,t , 1. base 

h t: , *:tgl~ ,:' t ! :l. ' L :; i t';Li ' . , ,, : 1 [ Ii' < | : 

:i+iI i.';, . ,'i .; 1f-i af.. i ; I it A,K/c 'a II!'ie. <:f .e "S hu n t 
t 

lout ice . 'i li-v or yi' . t'uta: , l aC.!: rl,t. :. i iut e sor I. 
f} t~ 1 vI I: f, 1,'i1' 1''' 1 CI !wi, 1ri :;,if t - t ! ti- I' j w 1. i itol f0! 

Ia. Ci t nd 1 : 1 . . 1 oct. :l t.C1 , 1. ' , 1 . ,,1 a tZIn 1. i.l: r.i : ,I I 

. Ftri- .
l. t] ] ] i-cl ,.e ,; :tL: 90'wi < gi-ew::1 . V. soil't (C Purou't

t 
a 

1 
d o. Ac-c l:h: e ..1~~~~~~~tI iitc'i t~ ~i ihu d.. v crtfc, '~i;ctoi 

9728L Iii/ Il0. 1-2.. l Vc: A. . Pl; A T, P.P .91 .IiIu: a. dary 
C-mtt ', .I.P eT. uIht Ir. t.t ., qC::. o . C ;. tl i. . F . l n o.lti, Z: t. 

"it.. A. C Wnw'ri ( groW- i tyn : oi andFad..: /'t'oJoel '.lii';ocio (Ox 
A-i. ciu i i "te: (d i, I tl te (C:ci uI ltd tithoutut.I soiWit 

: <it r n,..el io: A f, tc iL y Lic.i,ted a:, aS the. itv CC La D.,u or,* L,t we'I 
tndir lt,h:; ili. I, .nd 1 ir;, Ltoot' (:le, f., i.F , atAd r ili pouts. (e 

0 07 2 

t97 Pi-tHc. A I.Si, 0.; I.I F . DE; LIDAIT I, P. L. 19684. Jnfluemia da 
ocmi'act. icii C, t lfl ' ct 1-1,l :t i I, i q u I a 1 r: edade eal amorztranI i t ppopI) c?'--; du 

du.- tio tu Iivad t; co. ft lo-i rn. (Jil tic noe Of oct epa cti on on he li cal 
ri 4d of es toll.( ; Zy t. :ic.cal .,i ,Ii- vitie t :;oil sait pl planted bean).

1,D1i I; czie1 ,o ; .1 io ' ui d ue to Illi:ll Pt.,11(1 ):465-4183. 
2um. 11t.., En.. : ) 1,f. t I1. 

eans ii U VU 6"'!: .y . o il cOfc,('tc eiIC,. c n ,iv I . ooi fuetc i 1ity. 00oil A 
ucriei. . rmoic as o ( . tt , ItI , d i t twerpl c in . I it ei; (I-at , sicbat u0icca.dlL:U'c ; ti v1e:wt 

t , u iter', c cI sl' to til, it ,,: 0 t i-of or iEt i, t d,l cw''re :e mIcction ch'e cal 
and l,i,': Ic:, i~ t. o:z oi :,oil; a Withciaoi ticrco. and Alfisoluc cu-ltivc-tedd 

(hoic- 0F:: lI"!I2,) , ,J , 1: i Cnl::- mpI -, on' A J" . tbali t. t u uno Zc t wt-f'e u:-ed. Samples-,, 
were( placed in. . 8-1 l ter 1,ot:- itAubiat cd !'oi 81, dayli, aind cultivated with 
bean-, dur-ir, 67 dziy:,. F oi 1 -ti'l ttrl1:ior: variedc between 100-300 jbzir5. An 

nc''t of" tUIL 1,i hulk cti ty aid a di( c'ea.ie o fl the total t~or'o- ity and 
the sat-uvatc-d hynl at.1-iC CC1iit.Ct, ivity W'(ref obsct'ved. Th1e micropoire:, and 
blonkec to i:nc~rea,;ed in ten-i ODxj:.ol arnd decrecased in thc Alfin;ol. Soil 

/7
 

http:ODxj:.ol
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7 
samples'of Oxisol-B2 were less adue Looompactio~while those'of Alfisol'B2 were themos suscetible,' followed by thossi ofOxisol ,Al~iand Alfisol Ap. ,ChemicalK data showed a t'endency. of the C level 
'to incres'i "theAhorizon withoutfirtilizer'iadto deorease with"'
fertilizer,on Oxisol ad Alfiols with inu r.asing compaction. 'Availabley Palso de~creased and excagaleA nra,,' ihfriiain
 
exchangeable Mg decrease 
with and without frtilization 1n the' Ahorizon 
ofoboth soils as compaction increased;' (AS) nro 

129729 PRIMAVESI, 0. MELLO, F.A.F. DE; Z4JAOKA, .T. 1984. Variacao naparticipacao relativa dos nutrientes 'acumuladospor feijoeiro (Phaseolus
vulgaris L.), em Oxisol e Alfisolem onucaoda oompactacao (Variation Inthe relative participation of the nutrients accumulated by common beans In an Oxisol andean Alfisol, due to ampaction). Anait da Esoola Superior de ' 

Phaseolus vulgari. Nutrient uptake. Mg, Ca. Fe, K. N, Soil compa ion.Soils, Roots. Shoots. Brazil., 

The relative analytical data of absorption of the macro- and
mioronutrients in cammonthe DMof bean were analyzed in relation to, thebehavioral tendency due' to soil compaction levels and further 'compared withavailable absolute values. Plan~ts were 'grown 'in Oxisol and 'Alrijwl soils 
in 3.,8-liter pots.' Theuaccumulation of Mg,' Ca, and Fe tended to increase
and that of K to decrease in theshoots; rot extraotiontof Mg, Ca,'nd K
inoreaed and that of N decreased. A differential behavior was observed 

' 

between relative and absolute data, the 'uAn
the general tendency of K, Ca, and Fe occurred., To compare the behavior, ofthe different nutrients, the relative: data seem to be 

mainly for roots. inversion of' 

more appropriate,
when all essential nutrients are corsidered, (AS) 

0074''

29924~ RODRIGUEZ R., J. J.; CHAVES F., C.A. ARAYA V., R,; RIVERA 0., . C.1986. Distribucifn de riego por etapas de deserrollo en frIjol (Phaseolus
vulgaris L.'). Irrigation distribution at different development stages of
beans). Boletin T cn& la Estaci6n Experimentalse Fabio taudrito19(4):9-16.' Es., Sum. En., Es., 11 Ref. 

Phaseolus vulgaris, Develojpental' tages. Irrigation. Yields, Costa Rica. 

The effect of 3 irrigation distributions was studied at different
developmental stages the beanof cv, Mexico 80-R at the Fabio Baudrit'Exptl.. Station (Alajuela, Costa Rica), A randomized complete block exptl.

design with 6 replications was used,' Treatments were: (a) irrigation at
the development stages of germination 'primary leaves, '3rd trifoliate' leaf,
flowering, and. pod formation-pod fill; (b) irrigation at the 'developmentstages of germination. primary leaves,''1st trifoliate 1Geaf-3rd trifoliate 
leaf, preblooming..pod fill; and ()' irrigation at the development stages Of,germination,' primary leaves, preblooming, pod formation, and pod fill.
Three 70-a-long rows, spaced at 0.60 in, were used. 'The middle' row 
square eters) takcn ,asa was the usefulplot area. The irrigation.'
'treatments affected the grain yield. oTreatment b yielded the highest,providing better cover at the vegetative and preblooming stages.. (AS) 

0075.

29930 SACKO, M. 1987. Water management effects on biomass. production 'andseed yield of Phaseolus vulgaris L..Thesis M.So. GainesvIlle, University ofFlorida. 91p. En., Sum. En., '55 Ref,, '11. 

vulari.
Phasolu Cutivrs.Irrigation.' Water stress. Developmentalstages. Leaf area. Yields, Yield components. Growth. USA, 
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The f'fc at ! di Ci'-,.r'ltl1 i!I if t,ic-n tteatu, rt iio:id oIr. b'ar, ev.
 
(Porl i1 o in rteti - and -A -. "i w,iv t-omi ted iti aI field c-pt, co ra uc ed
 

in 1986 in1 Gaift- villi (I' vt-id,, 131A), Watt l tflm: t t t-ilt-tit
1 
C iLi Ii 


in'lud-dc d ily it riat Io., I-n!:y it 11 tic (rl, t-dIy : 1'ric tIcI, ft I-.j a I
 
i rr'igatict (c-am:-'vt i' a- w:It. I : I lcI ttV,- IoI icwcd by c-ti tc', :tr-:: tur'irig 
seed I'i lit), aiL t : .:t I. Vt,< , t I t I,-Ireduct t - g.r- wth :;tai:, 
pl ant I-1 .,ht.,It:l .I ,, I I "I, 1ht:1 1 c : ,i rI, tjhd I "al wztu pot, "Al lw wel'eL 1 

det rmi.1 d it. ;dWit I l t dI i, i,.. 'tt -n-act:,:, ctt iaJI 
mt:, , :,odlin'! cit K. . i . , - ( t; ct.ttt - ut-ri: detar-rited 

u t c-tj p 'ItI':ty. .I- i - I ;i :taltior wcr'C e:timated as 

eh- -It i ', i -'lat1tht :1 c c-l'II I-t :;it,I . u Eta' 11,n t-v g'u-wt. p.ane:;. 

Total b cI-cr icc iutli I i. , . I, at! I ,.,h t c . - i.t',-. td tre.: t i I, an-

amoLnt ( I' f t- I 1' I 't 1):: tt! tic r., Oi, cli
l'it c-ai ti i> I toI pod 

greowth t-, Lt;n : '-,I ,t./ , cid atI,-,, tt tI,! yield 

LaI've-L.tc it I- aitId lri 'ai:liOn
tlfi i 1 1i1:t ticy t d 

1-day ir:tat'Vt i : . I I )t :'v. iil t L t . yy ''h.: -d 

tI- . r.tir-rigaticrn tiI Ii I-t [.t I I ud it i tI, I! ,1 a 1 t': f Lott, in, plant 
heigt :, -,I d ' , - , yii- di: it V-Ilt-- t I *' rt.y. littil r]iAng water

dtr i - sied i t - ivit 1-,: tI .t,t ,-ct t it) -'c: ilIt ti i, t e-fia wate

deficit- rInd t u -r . ,-LtI, ,,.! :t:ti tad g- :t :I I 'I'i cL i tilli 

jc-'ao, , ruvv1.u -

l 
:-.f!' t-h
, .t-- - t II:- t L tatrl, 

cautad ta;, t , I ii r 1't I. ( i 1t 1" Wtalt!-j t t:1:l:1:la r-:!tilttedin 

*C l'y 1 3:i 1ij:tt- I I t 11 ' ! - . : I ci I:, '' !IC ,; t ,L~t Y -- i(-. 
cor or.t i.- ,AlI, : 1 ,. -II ,,- , 1 1- ,( j t1.3l'I I", Watte/

Lt't 1' , ni. i. a- t 1,, , t y c : ' it ttI-IdI I'it'jt:_; wi-I-'
 

i r 

dai)y 1- - -t, rL, :, tt,- :I i,I it-Ii ction,
 

il0 wti, it. th ,cV.taO the
 
ct itit a-day, : 


and I 'i I I:f asl y rc a-L yil , tIlt It I. thin
i .i3- t' It t'.: 

-tuAy It-c- ri-t i'.If -it1te1x. VI I ttr-,c t whe grown 
on a cu, l "--tI -Ih ty -i t., it i it-y - il-i I, gjowing: 

ttt .:v V It/t 
, iIc, - ",Ltv, 


SEa:1 oI It T.ol , 1' l /, : (1. .t ' : )
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297110 -": , ;..; i. , t . i. hu. 1fil'ltI-trl-c1- cf It('Win; t-'!:: atLu.tr'e 
o n vect V, ,ra'i;. IIi y'i it I-ti-I.t- uIn. Iit(,I' ] CcAtat 
Holtit :itI ar (-I i- : - 5(. I., 313,. it., H I''f. II. [i; t. Cd 

Pha'-rec 1t1- .,u: ,:I']:: j i',: 1 t 1'~s 'Cml !<: tu 11,ow, s. 

Ai-ztsj-aiia, 

1'i; J ' i 1' d d inE.I


C li i.j.. -. t , <t3- Ailt(G c-ii , C,,i113 1 tilj. ticho1.ti- at. Il nIt-

,r-cd-.-t:cri t-',r;- K i. ri.-- -- L:II: iglilt)
Cl -;. of $-i , ti- . C iday/ 

du-rr !A, is- r-: A 1 it'I I wt 11 h11:t w i. , 1 a t-v.( l a tOILlqt olri' 

it''l. 
, 

a.: t 'i : -.,t y, I -!:];,.' -- 1 -1 - 1 ' t 1I ,,V . 0o C 15 andt . 

GrC/wth wd : Ii c'; Ia i t i, I3c/28I t l -1 - :. ,i At and 

Pod ct - IJ .' - ,i. - :iW, :,1, , ::.o11;Lit - -, 1', .h: ,/ ,h, t t I! i t, 
f, ll 'ri l . i~ : l d ] :,t ,:!, t iJ hI , '.1111' :{ de[,eet. o"c :t 3{ 
C..il i I Pt : . IIti-vi:,t ; -tt . iI i a-S Lra ;. Gr ow n : o0i tt.L-

JL - , a,, '1,1, a i--l , I' .. t. 3 I 't- ti jhi i'it1it : C, i-i ac
 

veg t o t.,.tItv-" ,ii t .: at 1i -(t7c1 didC. ' a :Ji t i d innii 

uc i ti , ttu, 1 :1-It I t it Vt , c-t i,- CcrUaed with 

29744 :{; i-' . - ii.1H . 1.U2 ,, !.. :. Li::, ; £ a' , J. 1. )9i 1 5iJ1. 

LtiVt t d t i:; L deCot- c-rt c-I IVi 't - 1 0 : ra il -nee-v-l:i Vu t . ) e sitUn 

mi<ltuia - - I, -I, id -1l1 f VIt (I-l'r anci- of beanil, , 'o
1 i; I ui. 
eultivar' illCt([' ti tI 1>i i,e',-'. i 1.r t i itlI t to dote<u:af it I-- ho:tphate).I 

Cler ia Etait I,,t It., um ,., Er., 1b ief'.c Pr (Ic'): I7--i7. H 

PhLan.e] a- vulgar:::. Cu, iVa.i: F en tiliz :lu. P. Yii-Id;. P 1,aziI. 
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Stability parameters of yield (b and s(2)d) were estimated for 7 dry beancv. and 3 mixtures of tirsce cv., grown in 5 environments simulated bydifferent doses of' superphosphate, according to the Eberhart and Russellmethod which in based on airrjlr linear regression. Mixtures of cv. Rico23 + Cuva 165-N + Noruna and Rocoboic 10114 + Mulatinho Vagem Roxa gave thehigheat yield' whereas 
cv. Rico[cirdo e96 hal the highest yield capacity.Cv. Ricobaic 10114and the mixture Rico 23 + Cuva 168-N 4 Moruna showed
little response to the increase in pho.ijhate fertilization levels, givinghigher yield with low doses of :ruper'pheosphate. Cv. Ricopl rdo 896 showedhigh adaptation to favorable ervirorznerta, wits a positive responsephosphate fertilizaticn. to 

Cv. Moruna was unstable in relation to

simulated envi roraerncr.. 'here was a tendency for the mixtures 

the
 
to be moreproductive tia,: .C m,:an of its resp. components. The mixture Rico 23 +

Cuva 168-N -+MC.rua had higher stability than its components. (AS) 

29735 SLRTNIVA, 0078
K.; RAO, J.V.; FRA}IAKAR, P.1. 1985. Response of Frernhbean to planting time in relation to plant dennilty. Mysore Journal of
Agricultural Scieroe 19(4;:260-2614. En., Sum. En., 11 
 Ref., 11. [IndianInst. of 1{orticultural Refear'ch, Bangalore-560 080, India] 

Phascolus volearisa. Snaj bear:::. Planting. Timing. Spacing Yields. Yield 
components. Clir:,tic r-"oirelents. Col fert1i ty. India. 

The reaponse of' ' roei, ben ac ttoingl

5 and 25, July 10, A1ug. 3 and 5, i'ept. 15, Ot. 5 and 


cv. Pur'pee 9 plarting dates (June 
25, and Nov. 15) and4 planring dot t ,:: (100,000, 125,000, 200,OD, arid 250,000 plants/ha)was astudied or, i ow fertility, randy lear - ol at the llesa:'aghatta cXpt.station or th 
 :ri'ran rr:.titute of lioricultural 'ie'earch in Bangalore


dur,irq 1978-79 and 
1C80-81. Plantings carrierd out up to Aug. 5
00oas:,erty ,v h''aLhe r yiel d: Compared
1" wittlatcr plantings.Envivorzent-3l fa or!, affected growth and yied: cmporit.t..; such a:n plant
nelit, 1o. of bran'he:, pod no./plant, and pd wt./lart, leading 
 to lower
pod yields. Pod yield: at 200,000 and 250,000 piant/ha were similar, but 
were aigifi(cantly hthrrr' thanl at 100,000 : ,"1.D, CO0 plarnt.i'ha. (AS) 

29288 
 i' If , r!(t,.J. ; K , rr.1)ab7. Pl'eel:; of illuminance onflowerin i n ng- ri ihrt-I v r'lr IC e : I. r*appiraral ard unifyingmodel. In rIh[rr Lt , ,Ce jlr;Jtior cf fiowening. London,

Butterwor 
 1 , . , ,1f., I].
 

PhaeCol Ura vu r:. I I r i( C,or od" Fleweri rg. Uni ted Ki ngdom. 

Thc reapo' e. ofi. r(,I ; ( includi ng b:as to dim light at dawnand duL:k wr :Iud , irr.d tI e liratjions Cf tile clrlr lione from thin 
wor: ior tt;- irt rl oft., Jof horto iodie re:aponr,;u irr nritural 
Crf Jroerznef no 0'! tille tOxecutic of breedingL pro 

1 rarrma are discut-sed. Thework des cribd r ,'Urthe. iterpretation of r;,averal expt. in ohchplantswere itbecot-c 0' 'tral bort day:-, which acre extended to long days of
at leant 10 , by imluinration p'r Ivirde(Iby 
turrgat,.n incanaescert lamps alongan illwori nro.rr e gF'd1 .,;t. A rodelatta Ah. te r o n, Ofr beanr ill tLVl"a:r 
of itc- ratL r r ro r Ccc2 towal'd:' flcwrjrl, it diff'e;rrnt vaIues of log

lllurni.: r:cr'' 
 ,cco.'d and to t.. (CIAi) 

(00 

29923 VJE1IRA, F.F, 
l'-6Lt mo ncIcjG r'CNte. d-2feijao proveniente3 dedi ferert ncvc :'' ad.11rLa cio. (r ' I-Cr'( C r C'r ' , beamn eeds produced urider
 
di ffere t 1evv r' , C' fr ' i : t l).r) Pr! u fI-:o pe uria ii a Pra i i ei ra21(11 6:11 Pt,
1-11t8. 
 r:umIt , En. 1, iif. , II. [ EMBRAPA/Centro Nacionaldo Pecqrti:ca de A'ro' e F'j' Cri :a ostal 119, 711.000 Goani a-GO, 5rasil] 

Phaseolue vulgaris Cultivr. -eed. Fertilizers. N. K. YieldP. Mo. 
componerta. Seed characters. Water atre. Brazil. 
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Two 2-stage expt. were conducted to study the performance of the seeds of 3
 
bean cv. submitted to different levels of fertilization: TO, no 
fertilization; T1, NFK fertilization based 
on soil lab. recommendations;
 
T2, twice the rite applied in Ti. In the lst expt., Mo was added to T2. In
 
the 2nd stage, the performance of seeds produced uIrder TO and T2 was 
assessed under different levels of fertilization. In both stages of both 
expt., the effect of fertilization on flnal stand, seed wt., and commercial 
acceptability of seed was observed. Frtilizer application reduced the
 
final stand when water stress occurred after planting. Fertilization
 
increased sect wt. bit, for unknown reasons, reduced its commercial 
acceptability. Under adverse germination conditions, the seeds of ev. Rico 
23 sub itted to T2 had a higher final stand than those produced wi .hout
 
fertilizer; however, 
 this difference did not significantly affect seed 
yield. (AS) 
 See also 0001 0017 0039 0043 0093 0203 0205
 

D02 Cultivation Practices: Planting, Weed Control and Harvesting
 

0081
 
29796 ACOSTA, M.A.; SILVERA, G.A.; RUIZ, J.C. 1985. Guja para el productor

de poroto. (Handbook for, bean producers). El Dorado, PanamA, Instituto de
 
Investigacifn 
Agropecuaria de Panama. Departamento de Publicaciones. 20p.
 
Es., 11.
 

Phaseolun vulgarin. Cultivars. Land preparation. Planting. Timing. 
Fertilizers. Weeding. Aglrtin. Elasnapalpus. Phyllophaga. Diahrotica
 
balteata. Cerotoma. Trichoplusia. Epicauta. Rhizoctonia solani. Harvesting.
 
Disease control. Production. Panama.
 

A handbook for bean producers in presuented based on the research and
 
farming experience in Caistin (Chiriqui, Panama). Different. aspects 
covered
 
ara soil and eli nate requiriErents, var. (Fosado, Chileno, Mantequilla,

Calima), soil preparation (covered beans, zero tillage, conventional 
tillage), seed selectior planting seasons and rethods, fertilization, weed 
control, and harvest. Eccnicncally important insect pests (Agrotis sp.,
Elasmopalpus sp., Phyllophaga sp., Diabrotica balteata, Cerotoma sp.,

Tricboplusia sp., Epicauta sp.) and diseases (Tharatephorus cucumeris) and
 
their control are mentioned. A comparative table 
shows farmer practices vs.
 
improved l.ractices recommended by the Institfto de Investigaci6n
 
Agropecuar!a de PanamA. Additionally, bean production and importation

figures of Panama are given on a ytarly basis for' 
 the period 1974-82. 
(CIAT;
 

008;?
 
29904 ARAYA V., R.; GONZALEZ M., W. 1987. El sistema de frijol tapado en
 
Costa Rica. (The covered bean planting system in Costa Rica). In Taller de
 
Mustia Hilachosa (Thanatephorus cuciuneris), 2, 
 San Josn, Costa Rica, 1986. 
Conferencias. Call, Colombia, Centre Internacional de Agrlcultura Tropical.
Proyecto Regional de Frijol para C, ntroamerica y el Caribe. pp. 66-73. Es. 
[Estaci6n Experimental Fablo Vaudrit, Apdo. 183-405, Alajuela, Costa Rica] 

Phaseolus vulgaris. Covred beans. Planting. Harvesting. Costa Hica. 

The covered bean planting system ,-, us ed in Cot, a Rice is described in 
detail. When the crop is for nelf-con.niumpt Ion. grain color is: not 
important. Criteria to select la,- for this planting system are given and 
cultural practices used are described: land olearng in strips, 
broadcasting, clearing arxi chopping af brm:lh, ani narvesting. (CIAT) 

0083
 
29976 CAMPBELL, J.R. ; PENNER, D. 1987. fietention, atiorptior translocation 
and distribution of sethoxycim in morocutyledonous and dicotyledonous 



plants. Weed Research 27(3):179-106. En., Sum. En., Fr., De., 20 Ref., 11.
[BASE Corporation, Parnippany, NJ 07054, USA] 

Phaseolus vulgari. Herbicides. Plant aisimilation. Translecation. USA. 

Quackgrass (Elymuc repens) and barnyard grass (Echinochloa crus-galli) were 
more than 100 times more sus;ceptible to ethoxydim than alfalfa or navy
bean cv. Seafarer. More than 80 percent of f'uliar-applied (14)C-sethoxydim
wa absorbed within 6 h in all -species. Transloca tion occurred in allpecies with accumulation of in(14)C rapidly growing plant tisuren.
T.,anslocation to the roots; wan Ice a than 8 prce nt of total in all specics.
Most of the extracted (114)C initially partitioned into an ethyl
acetate-soluble fraction. The proportion of (11)C in the ethyl
acetate-nolitble fract ioni decreased with time with a cono::it ant increase of
that in the insoluhl e fraction. Vffcrerocs in the quantity of (14)C inthe ethyl acetatU-aoluob1! fra'c tio a i i not ccount for the observecd 
seiectivity. (AS)
 

0084
 
28668 CENTRO NTERINACIONAI, D1, A RICO LTU HA TIOI'lCAL. 1080. Manejo 
 y control
de las mal zac y el cultivo de,! iijol; unidai audiLotutori i. (Weedmanagement and control and bean cclIt iVition; -,dio ttotj al ent).

Producci6n PuenteCa do PieOrahita, C...; s 
 Doll, J.; eclaboracifn
Ospina ., H.F.; Flor H., C.A. Cal, Colombia. 112 diap. color 5 x 5 cm.; 1 
cassette 42 msin.; 01 ula de3p. ; i' tudi 1. En., I1. 

Phaseolus vulgarir. We.edlirn,. Weed,-;. t rp .. e mayo. Nanihot
 
ecculenta. Tillage. Colobla.
 

The critcal 1,eriods; of weed eometition with beanr at discussed.
 
Reccame ndationa or CTi.,nie coto
C at ini luded. The main weeds thataffect the bean erc: aTl, dc c"': d i: w.1i a the Pests and diseases of

which thee arc ho:t:; an, tiat c'an be i juriouc to the crop. The

bean-,taize and boac;-oas!'va a. rocited ucrofping 
 systems are discussed fromthe vi ejvpoint of' oe, cag-cent a nd control. The min. tillage system is
 
also analyzed. (CIAT)
 

0085
29988 FAICUEIIAUM M., H. ; bADILLA S., I.; CONCIHAV., J. ; ARCE P., F. 1986.Efecto de la do-ntidad y epaciL.rlrientco dels3obre el Area foliar, duracion
Area foliar y fioduccj6n d, dc cultivares de frejol (Phaseolus vulgaris
L.). (Effect of density and arrangement oni leaf area, leaf area duration,

and yieold of two bar CiitiLvara). Cer tia e lnvesti gaci6n Agraria
 
13(2):91-101. H,., Lum. Es., En., 8 Bet., 1]. 

Phaseoill %lgaris. SpacinFg. Planting. Cultivata. Lvaf area. Yield.. Chile. 

Tihe ef feot of plant arrangseetsri!,,s and populations on leaf arca, LAD, andyield was ,;tudi-d in hear' cv. Seaway (bit'oh type) and Tortola (climbing
type). Eight J:opulations reisulting from thv combinat ion ofi4 interow
distance:; (70, 60, 50, and cr)4 0 and 2 interrow di stances, (10 and 5 cm)were tested. Loaf areai!p1ant decrcased significartty when the intrarrow
distance dcCreased; however, no ciChificarit change occurred whe. interrow
distaicet- war reduced. C;ghest arealeaf values/plant were obtained withtile lowe ::I p0,ulatioso, but these were as;;ociated withc lower yields. Ott
the contrary, higher populat.ions renulted in plant-S with smaller leaf' area
but the hilghert LAJ were obtained arid, Corsquently, a better yield/unit
area. The LAD Lo!tweern emergence and harvest wa!; found to bte significantlyrelated with yiel.d. Correlation vauIces wore 0.71 for Seaway and 0.68 for,
Tortola. LAD highest values were obtained with the highes't populations. Arectangul:irity effect was observed in internediate plant de nLitie! in whichthe smaller- populaticna with more equidistant arrangements showed higher
yields than larger populations. (AS) 
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0086 
29979 FIELD, R.J. NKUIKIBULA,S. 1986. Green beans (1 haeol us vulgaris cv. 
Gallatin 50): effects of plant population cen.i ty on yield and quality. New 
Zealand Journal of Experimnta Agriculture 14(h):i5-tHt2. Fn., Sum. En., 
10 Ref., Il. [ACiulture & Wlten' Bevelclnent, Kia1 eye legie onl ileseanch
 
Station, P.0. Pox 1 I, Hagoyc, Zambia]
 

Phaseolu vli.ri.d "nap btwani. Spaicing. Planting. Yi.elds New Zealand. 

Fitid trial, wr! eor.iuLted t, d'etivi.ne whether' iJ, t popultiion density

and spatial at(nlt tnt i'd:3ove Y:ry and quztiy Of ,' :cvn besL ev.
id 

3--i at_ , %]t' tn-rwdlir. ;ts 1.- 15, 30, , lid 419cn ,jd
 
iithin-row dintuc' 7 o' 14 er- ;-'.. i-'lyield n'ndyield of 
roecess:able I odo (suvre tll 5 crn ill lehrt n) howed ,igrnificant quadratic 

respons.es tL ir'cc poul;:t*in dut;iiy. ; plint population denity of 
inore th:iri40 It lt/ quite MlIt', ie total pod yield by, T rr id 3 kgbJsquat'e 
!- ', V'. fla. net-l' yieldjo(ulat-ios durcaty wan:a inportint dter:inant of
I il1,1 r 't iirrtFn, entt . o ignif e zit dilfferen-cu:; wc'': observcd itt pod 

d o0 0 ,4 of' total:i u',';I'ilbt-i ton Ltw .er,treiltr cots, with at lea t ul'cetnt 
-


!'It w . t"in1, T'ot"0":- :oal it r i n theI nait way, jItt l 'llitiDl
 
dtn y' , in1t i,-'butw,.en the :;oil ,ntlth! 1:1t ,0 and on
 
1d-n (,i-. y i n',Iyi Irtca,-uri runt -; ho-ever, sumun pod 

29925 ' . C. ' V., !i. 1 f . I: v 6n du dII;ttar la: y.01I)., .; nu, 

dur';idades di 4,i inb Ll J i ol'aris 
L. cv Hu(tr'). (Plant
 
distances it1 i -n 011
a id "1 .: t : ,t.CT ni e n cv. !u!:ca' . Brletin
 
TLerico !: 1,':taci(i,Fxp nitm rit F iI dnoi 19(t)I7f23. En;., un,.
 
En., En., 0 I6 '. ii.
 

as nPha' llu vU L 1 , . Ii :1 .. Y.nfi.,1.: t, hi . 

I'nll d int :w1,"L: ';ti- i i (0.,, 0 , d v.i) and 3 pln.t Olululationa
 
(200,002;, 300, uCi. nvd400.000 11
.ft:/t ,,) of bear; Cv. leuta' wc;'e evaluated 
ot 2 loc of -' ,-,t exptli. and Upaa. Atlitie:, iiint': idrit :;tation 

the expel, ;i it ly the DLL/:-tbetw,:er row; in'luenced tire grain
 
yield, witi. 
 Wl,i t t.t J-, i Lit. I Witt il ulation of 200,000
 
planrts/han, i h 1i. . oi f i i"Ilt aobtined. In Irala prain yield
 
was rcot atf', ted ly nt., .v -J itt-il i.t -iljti:t. but tallhr' ptintn, no 
lodgin-', and glr-gtinr n!n 4 ilL ncro 1 rnwt;: of' :stinn:; .nd branche were 
obsenvud,(.I 

29916 .'0T0, . 3AQA, C 1. Co et, t tict entr: lai:; ril hiierba:s y el 
i'i c/l( 1 t Lhi - vtl! i~ I ) en tri-i6r de.- cultivar, la poblaei6n y la 
Ji stun'c -nt't-, h-n, , (nitin in ( it tit icn will, w,-id: a.; influenced by 
C iu- vl ',. tdIi' iO i ) nrrt rne- din' nsnil.. Agn'on.,i Cotntarricentse 
(Ii:) 2. E, '.~ E., F., Ohef'. 

Ph 'eott vuii tins-. Wcciiinri. Yields. Co:ti DLeIa. 

i 2 reaitI t ,2n 1I' -t wi to L, ;0, th ' 'ablo biaudrit Moreno Exptl. 
Staitci tl i, CIL:tARin) to .tndy tih inlueiic- of the ci., density, 
ltd ii turr inL:tancc n e- i cm etitilti with weeds, The 1.nt expt. tool: 
pl(aCe di- ng the -ai ny :t::nun, of 1981, with cv. 1CA-ijjao n Talamanca, 
pl rled in ro.we;0. and 7.ca antt, and i plainting density of 238,000 

inlanttha, deei:: ner allowed to grow it, the be-an field for' 0, 15, 30, 
and 15 diy- altel' cro t:t;tAbliJnhin" -nt and nm-ri- then. renmovetd manually until 
hat Vui t in; tic uontrcl tre-eAlo:t., weild were I cit in tine field until 
iiiit'v't The 2d exIlt. took p,iv. dunit'li the dry season of 1982, witn cv. 
31A-Piao ait tl.nting donsities o '38,000 and 17c, 000 plants/ha, with 0.3 
and 0. m betweet, rows. Woes:; wre manually remove:d (1) dnuing the whole 
crol cycle, (2) during the 1st 30 days, (3) after ciop e.;tabliiment, after 
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the 1st30 days following crop establishment, and (4) left unweeded' ''!

throughout tIhecropfcycle. When the 'interrow 4distanoe'was reduced from. 0.6. m to 0.3 in, ICA. Pijao gave a better ground oover. thsddntocrwt
Talamanca. Furthermore, the shorter -distanoe between rows: (0.3 mn)
increased bean tolerance to weed'damage,,and duringthe'dr'y season led to 
an increase in grain production. When the, bean~plantiiig density was
Increased fram 238,.000 to 476, 000 'plants ha, coverage improved;- however,
yields did not increase. The oritical 4 period for weed competition in both
,ov.edwas-from-3e0-toa45sdaysanater - ablsshment;W: damge t 

id97inthis period reducedngrain yield. (AS) See also 4 00780128 011 

, 

D03 Cultivation Systems: Interoropping, Rotational Crops 

I' 

29922 CANDALNETO, J.F. PACOVA, B.E.eV. GUIDONI, A.L.1986, Co ,.portamento
de oultivarea de feijao em cultivo exalusivoe9soiado ao milhono 
Espirito Santo. (Performance of bean ultivars in sole and associatedcropping with maize in Espirito Santo). Pesquisa Agropeuaria Brasileira
21(11):1155-1159. Pt., Sum.' Pt., En., 10 Ref. (Empresa Capixaba de Pesquisa
Agropecu~ria, Caixa Postal 391, 29.000 Vit6ria-ES, Brasil])~ 

Phaseolus vulgaris. 'Intercropping; Cultivars. Yields. Brazil. .-

Expt. were carried out fr'om 1978 to 1980 in Afonso Claudio and Dciingos 
Martins (Espirito Santo, Brazil), to select bean.ov. adaptable to both 
associated and sole cropping, and to determine if there is any correlationbetween the yield of both cultivation systems. The most productive cv. -in'bothasystems were Rio Tibagi and Ricopardo 896: 1293 and 1208 kg/ha in
associated cropping and 1683 and 1725 kg/ha in sole cropping, resp. "There 
was a' positive and! significative correlation (r 0.74**) between sole and
associated' cropping yield. The associated cropping presented an4 ev.
decrease of 37.7 percent, in relation to sole cropping. The development
of diseases was lower in the associated cropping. (AS) 

4 

4 

0090'
28684 CENTROINTERNACIONAL DE AORICULTURA TROPICAL. 1986. Bean production
systems in Africa; audiotutorial' unit. Scientific content Allen, D...
production Arregocos, 0. Cali, Colombia. 65 color slides 5 x 5 cm.; I 
cassette 65 min.; scripti12p.; study guide 16p. En., Il.Also in French."< 

Phaseolus v~ilgaris. Cultivation systems. Plant breeding. Africa. 

The principal bean production. systems in Africa are describe,. Potential
improvement strategies are proposed. The main agronomic constraints to
bean production are analyzed and strategies are given for improvingproduction. (OIAT) ;i . 

0091
28678 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1986. Principles of
interoropping with beans; audiotutorial unit. Scientific content Davis,
J H C. Smithson, J.B. ; production Arregoos, 0. Cali, Colombia. 90 color 
slides 5 x 5 cm.; 1 cassette 19' min.; script lip.; study guide 40p. En.,
11. Also in French. 

Phaseolus vulgaris. Intercrcpping. Colombia. 
Interoropping systems with 'beans are described. The advantages ofintercropping for the farmer are discussed and the importance of including
interoropping in research'programs is emphasized. (CIAT) 
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0092 
29749 CHUI, J. N.; NADAR, H.M. 1984. Effect of spatial arrangements on the 
yield and other agronomic characters of maize and legume intercrops. East
 
African Agricultural and Forestry Journal 144(Special issue):137-146. En.,
 
Sum. En. 16 Ref., If. [Agricultural Research Dept., Kenya Agricultural
 
Research Inst., Muguga, Kenya] 

Phaseolus vulgaris. Zea mays. Intercropping. Yields. Yield components. 
Kenya. 

Field trials wert conduct{1 at the National Dryland Farming Research 
Statio: Katuarda, Kenya), during the long rains of 1981, to determine the 
effects of spatial arrangements on the yield and yield components of maize 
intercropped with beans. Maize cv. Katumani Composite B was sown with the 
common bean cv. Mwezi Moja, and thinned to 55,000 an 55,000 or 100,000 
plants/ha, resp. Beans were planted in the same hole or in the same or 
alternate rows wiLh maie. Intercropping systems increased maize grain 
yields , and reduced bean seed yields by 67 percent; the bean seed reduction 
wasz mainly due to a decrease in no. of pods/plant (31-38 percent) and 
reduced no. of seeds/pod (9-20 percent). Total yields and LER were 
greatest in intereropped systems. It is concluded that manipulation of 
plant spatial arrangements, total component-plant densitius, ad soil 
fertility levels could improve the yield of intercropped legumes without 
sigrificantly reducing the yield of maize. (CIAT) 

0093
 
28871 LANRA, C. 1986. Fssai de rentabilisation imm6diate des amerniements 
calco-magnesiens par application localiatOe sur cultures vivrieres. AM 8602. 
(Trial on irmrediate income of calcirn-rreignmsium amendments by spot 
application on horticultural crops. AM 8602). In Institut des Sciences 
Agronomiques du Vurundl. Rapport Annuel 1986. (Septembre 1985-Aout 1986). 
Bujumbura. v.3, pp.20-30. Fr., 11. 

Phaseo us vulgaris. ZeOa cays. Intercropping. Soil amendments. Income. p1l. 
Ca. Mg. K. Micronutrients . Bur'undi. 

The econcomic and agronomic advntages; of the spot application of Ca-Mg 
amendments:t in an/maize associated cropping systems were studied as 
compared with broadcasting. The trials were performed in Nyabihanga 
(Nyabibuga, Rurundi), in acid soil (p1 4.3) with a high percentage of 
-xchangeable Al. Results showed a severe effect of spot applications which 
rapidly increaased the soil pli. Consequently, there was a lack of 
equilibrium in the Ca:Mg ratio and minor, elements such as Fe and Mn were 
immobilized. Soil pH) increased at a slower rate with broadcasting. It was 
concluded that broadcasting wss more efficient since it assures a better 
distribution of the amendment on the topsoil, without causing such rapid 
increases in pH which are harmful to a balanced mineral nutrition. The 
economic optimum i: reacled with a Ca-Mg amendment dose between 800-1000 
kg/ha, although very good results were obtained with lower doses. (CIAT) 

00914 
29650 M J.ANFZ,1987. da em feijao-milhoI.M. Estudo entemofauna cons6relo 
em Santa Catarina. (Entomofaurua study in the bean-maize association in 
Sant- Catarina). Florian~poli.s-SC, Bras::I, Empresa Catarinense de Pesquisa 
Agropecunria. Comunicado Tcnico no. 110. 18;. Pt., 5 Ref. [EMPASC, Centro 
de Pesquisa para Pequeras Propriedades, Caixa PostLl 151, Chbpec6-SC, 
Bralil) 

Pha.,eolus vulgaris. Intercropping. Zea may,. Diat otica speciosa. Cerotoma. 
Colaspis. Predators and parasites. Piczodor'us guildJni. Population 
dynamics. Planting. Timing. Brazil. 

Insect populations were qualitatively and quantitatively evaluated on a 
weekly basis in bean cv. Rio Tibagi/maize hybrid Pionner 6872 in 
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association and their reap. monocrops in Chapec6 (Santa Catarina, Brazil)

for the 1982/83, 1983/84, and 
1984/85 cropping seasons. Insect incidence in

beans over the whole period was generally low; however, the populations of 
Diabrotica speciosa. Cerocoma sp., 
 and Colaapis sp. were reduced 30.6,

56.6, and 13.9 percent, reap., in the associated cropping system compared
with beans in monoculture. Predatory insect populations (especially Lebia
concinna and Nabia sp. ) increased 70.2 percent in the bean/maize

association. During 
 the secordary planting season (Feb.-April), insect
populations were higher and the bean/maize association during this periodshowed reductions in tile populations of D. speciosa, Cerotoma sp., and 
Colaspis sp. of 54.5, 51.6, and 6.8 percent compared with beans in

monoculture. Empoasca kraemeri populations during the same period 
were 
reduced 59.1 percent in associated beans. The populations of predatory

insects (especially L. concinna 
 and Doru lineare) during this same period
increased 56.3 percent in associated crops compared with monocrops.
Populations of the bean pest Piezodorus guldird were reduced 97.2 percent
in associated crops in the main planting season (Oct.-Jan.) and 93.4
 
percent in the secondary planting season. 
 It. was concluded that the 
bean/maize association could be used as 
a strategy to minimize problems

caused by certain important insect pests of teans, such as E. kraemeri. 
(CIAT)
 

0095
 
28429 SERPA, J.E.g. ; 
 AIiETO, A.C. 1986. Competicao de cultivares de feijao 
em consorciaoa. corn o milho riano microrregloes homogeneas 123 e 130, do
Estado de Sergipe. (Competition of bean cultivars in association with maize 
in the homogeneou: microregions 123 and 130 of the state of Sergipe).
Aracaju-SE, Brasil, Empreaa Brasnileira de Pesqujla Agropecuarin. Centro
Nacional de Pesqulsa de Coco. Pesquisa en: Andamento no.06. 6p. Pt.
 
[EiM5PAPA, C-ntro Nacional CU Pesquisa de Coco, 
 Caixa Postal 44, 49.000
 
Aracaju-SE, Era.silj
 

Phaajuolu., vlgari:. Cultivar:3. intercropping. Zea mays. Yields. Adaptation. 
Brazil.
 

Ten bean cv. (Mulatinho Vages Roxa, Favinha, IPA-74-19, IPA-1, Rim de
 
Porco, Gordo, Costa Rica, Ar'itiden, Milagre de Santo Antonio, and 
Mulatao)
were assessed for productivity in as:;ociation with maize cv. Centralmex in

simultaneousi planting,; in Poco Verde and Porto 
 da Folha (Sergipe, Brazil).
A maize:beans spatial arrangement of 1:3 was used, with 25,000 maize plants

and 150,000 bean plants/ha. LER's for each 
 bean cv. in association were

higher in Poco Verde (range 1.19-1.50) than in Porto 
da Folha (range
1.11-1.31). Outstanding cv. regarding LER were Mulatinho Vagem Roxa (1.50)in Pecs Verde and IPA-1 (1.31) in Porto da Folha. The highest bean yields 
were also recorded in Poco Verde and were attributed to higher rainfall 
during the growth cycle and greater natural soil fertility. The most 
productive bean cv. in Poco Verde were IPA-1, Mulatinho Vagem Roxa, and Rim

de Porce (1336.3, 1256.4, and 1198.9 
 kg/ha, reap.), while the most
productive in Porto da Folha were Gordo, Favinha, and IPA-1 (967.6, 906.4,
and 829.5 kg/ha, reap.). A generalized BGMV attac., occurred in Porto da 
Folha contributing to lower yields. Cv. Gordo, Favinha, IPA-l, 
and Bagajo

showed tolerance to the disease. Correlations between bean yields in 
monoculture and in association showed 
a nonsignificant coefficient in Poco
Verde (r = 0.33) and a significant coefficient in Porto da Folha
(r = 0.77), indicating that the best bean cv. in Poco Verde, selected for a
given cropping system, are not necessarily a selection for another system,
the contrary being true for Porto da Folha. (CIAT) 

0096
28089 VILLACRES G., F. 1976. Eatudio agroecon6mico preliminar de la
producci6n de frejol asociado con malz en las provincias de Carchi e 
Imbabura. (Preliminary agroeconomic study of the production of beans 
associated with maize in the Carchi and Imbabura provinces). Quito,
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Ecuador', Irnstituto Nacional de Tnvestigaciones Agropecuarias. Departamento 
de Economia Agricola. 8

3p. Es., Sum. Es., 15 Ref., II. 

Phaseolus vulgaris. Intercropping. Zea may.i. Cultivation. Income. Ecuador. 

An ngroeconowie analysis wa: carritd out on 23 ard - farms, resp., of the 
Carchi and Imiabura provinces, Ecuador, to gather basic information in 
order to establi.:h research trategies and priorities and governmrent 
po]lcierr, airxd at inorfasing boar) produrtion. Tt wav :onrluded that the 
area or' Carchi is more adequate for the promotion of bean cultivation. The 
associated-intercropping a ,tern with maize (climbing bean/maize + bush 
bean) is the rost profitrile and represents the greatest benefits for the 
farmer'. Diseases and pestLs are the main constrainlOs. Irregular rainfall 
arid the lack of infrastructu-e, ruch a-; irrigition facilities, can also be 
considered limiting factors. (AS (extract)-CIAT) 

0097 
29959 WOOLLEY, J.N. ; IRODtlODEZ, W. 1W17. Cultivar x cropping system 
interactions in relay aridyew intereroppiinb of bush beans with different 
mai::ze plant types. Experinirtal Agriculture )3(2) :181-191. En., Sum. En., 
Es., 11 Ref., II. [Centro Agron6mico Tropical dt Investigaci6n y Enseanza, 
Turrialba, Coaita Rica) 

fhaseolus vulgaria. Intercroppi nig. tDwarf' beanc. Cultivar:s. Zea mays. Relay 
crops. Yieids. Co'ta }ii-a. 

Fean yie ld at 2 sites in Costa hica (Turrialba and Parruar.) was affected by 
the int eract ions of mai'e ard bh i bean CV . wit h1 cr0op pi ng system (r'el 1y, 
row interceroppi -ng, arnd sole croppi rig). Maize cv. were grouped according to 
LA! and plant height. In Turrialba, a site with a severe weed problem, 
leafy maize of nteii%.Qi ate height allowed the highe;t bear yie d inr relay 
cropping but the lewrs t in intererpping. With tLLd], leaf' maize 
intercropped bean:; yielded the same as with short, les: leafy cv, In 
intercrotis, toLl maize plants shaded the beans less, wluile in relry crops 
leafy plcnts of intermndiate height lhaded and uppr.pz;ed weed growth thus 
benefitting the following bean crop. At the other site, all maizE groups 
had the same e'feet on beans whether g-own in relay or' intercrppit.g 
system. Leafy maize cv. of' intermediate neight are preferable for, sole 
cropping of maize and, at physiologieal maturity, for relay cropping with 
beans when weeds are a problem. Less leafy aize types, however, a-e 
better for bean interropping or for' relay ercpa where the beans are 
planted before maize rmaturity. Plant types- selected for sole cropping are 
not necessarily tire best for associated cropping systems and one crop may 
affect another even when their periodz of active growth do not overlap. 
(AS) See also 0017 0084 0184 

DO4 Seed Production 

0098 
29625 SIDDIQUE, M. .; GOODWIN, P.B. 19814. Development of bean (Phaseolus 
vulgaris) .eoed in relation to morphology, physiology, chemical composition, 
anatomy and vigour of ocid. Bangladesh Journal of Botany 13(1) :68-78. En.,
 
Sum. En., 16 Ref., 11. [Dept. of Horticulture, Bangladesh Agricultural 
Uiv., Mymeningh, Bangladesh] 

Phaseolus vrlgariu. Seed. Seeds. Seedling. Plant developm 't. Seed vigor. 
Pods. Starch content. Germiration. Bangladenh. 

Early harvested fresh bean , v. Apolio seeds with a high MC showed radicle 
emergence in Petri dis;hes; rowever, drying of the seed was essential to 
obtain healthy, normal seedlings. Rapid dryi.g of threshed seeds with a 
high MC caused physical injury to the seed, and ultimrtely reduced seed 
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vigor. Slow drying of early har've:,te- pods resulted in a gain in aced drywt. Fods harvested as early as day 31 and drlcd slowly gave seeds of highvigor. Slow drying of th rec;hid seed!; harvec:ted between days 39-119 (seedMC ranging from 54.5 to 23 .-- percent at harvest) pave ,hgh quality seeds.Seed vigor could not be related to the corn. of staroh or N/g 'eed dryor to the developnent wt.of starch 6rains in the cotyledon cella; however,dried seeds the seed vigor was 
in

well correlated with seed dry wt. (AS) 

D05 Varietal Tr Is 

009929783 SERPA, J.E..; CAiVALOiO, H.W.L. DE 1985. Introducao e avallacao decultivare:; de feijao (Pha'eotic vulgaris L.) no Estado de Sergipe.(Introduction and evaluation o' tean cultivars it, the state of Sergipe).
Pesqura Agropecuaria. Unidade de 

Aracaju-SE, Brasil, Empr a,. bra: iloira de 
Execucao de Pe:;qui:c de Anmbite Estadual de Aracejr. Pesquisa em Andamento 
no.32. 7p. Pt. 

Phaseollrs vol ri . D lor :r:. Plant introduct ion.;. Cultivari3. Adaptation.Yield. Yield eumeonent:,o i .e. Iviriepi ricola.e Flowering. Plant
habit. electicn. Pr il. 

A tctai Cl 19 ben C . wevr introdued end evaluat(d inr Poeo Verdeflssa Seonhcra dac lieDr1ra . ( cr iipe, il) ilr 
and 

19814; 100 were from
Empresa Pernambuccnc de P e-quisa Alrropecuaria (1PA) 
the
 

and 95 from the CentroNacional do, PtOLquli:ia de Arr i e Peijao (CNPAF). Y*ields, yield components,reaction to Icariop.-ii ,ri ~ 1 and other plant characteristics are givenfor the top 30 bean cv. cv !t, W th sltef. In tiossa Snhora dasDores the av. yield oc' Iih iv. introducd from I1A was 391 kg/ha and thatof the to[) 30 cv. wc;e' kg/ha, OUtttarldilng cv. were 1-8.11116, L-8.0143,L-8.4149, and L-8.0'4, , 1 7 i, 720, and 6914 kcgof e, eo,. )h. The av. yieldthe cv. introduced froj CNP'P wan 3145 kg/ha and that oi' tire top 30 cv.was 61415k1gJha. Out-!;taeiing cv. wore A 2 ic,Picairdo 896, A 296, and CNF0167 (1323. 931, 925 , and 919 kgihe, r,:p.). In Prco Ver'de, che av. yieldfor the cv. Introaduced Crom IPA wec 618 kg/ha and hat of' the top 30 cv.was 811 kg/ha. OCtut;rLo rign' e. wero L-Q.189, 1-8.043. L-8.01r2, L-9.111,L-8.1191, and L-1O. 1146(999, 9148, 924, 17, 909, and av. 906 kg/ha, reap.). Theyield fo,' the cv. Introduced from CNPAF was 107 kg/ha and that for thetop 30 cv. wao 631 kgv'ha. Outstanding cv. re, A 2147,BAT 336, and A 358
(970, 937, and 920 kg,'/ha, rep.). Thu.; 
 promising nzteriala with goodyields, tolerant to 1. grseola and to drought, were identified for furtherscreening and subsequent distribution to farmers. (CIAT) See also 0211
 

E00 PLANT PATHOLOGY 

See 0213
 

E02 Bacterioses
 

0100
28951 CARY, J.W.; LINDOW, S.E. 1986. The effect of leaf water variables onice nucleating. Pseudomonas syringae in beans. HortScience 21(6):1I417-1 
4 18.
En., Sum. En., 
9 Ref., Ii. [Agricultural Research Service, United States
Dept. of Agriculture, Route 1, Box 186, Kimberly, ID 83341, USA] 

Phaseolus vulgais. Pseudomonas syringae pv. syringae. Leaves. Water
stress. Temperature. USA. 
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Pinto bean seedlings UI 114 were subjected to temp. between -2 and -5
 
degrees Celsius for periods ranging from 0.5 
to 12.0 h. The plants that
 
were not sprayed with a 'us3pension of the nucleating Pseudomonas syringae
 
bacteria and those that were water-stressed to near, wilting were most
 
resistant to ice nucleation. Psants with dry "af surfaces were much more
 
apt to supercool that those with distilled water droplets on their leaves,
 
whether inoculated with 
the bacteria or not. Spraying the freeze-cried 
bacteria su, perlded in disitilled water on the leaves increased wettability
and dew formation on the loaf surf'aces. Tests with an esytetracycllne
preparation, which also increased wetting, suggested that a hydrophobic
 
jeaf surface helps delay ice formation. Use of wetting agents ig leaf
 
:,Frays may be counterproduotive :so far atssupercooling stability is
 
conerned. It is obvious; that lat' vtte!r relation interact 
with bacterial
ic nucleation., 

0101
 
28673 CENTiO INTERNA ,IONA. DPHAGFICULTIUIBA TROPICAL. 1981. Enformedades
 
1)acterianas; del frijol: idu ntifi'aci6n y 
 control; unidad audiotutorial.
 
(ieter'ial dis;eases of heans: identification and control; audiotutorial
 
unit ). CoordinaciOn do pcoduoci6n Ospina 
 0., H.F. ; asesoria cientifica
 
Schwartz, I.F ; hiv,.:, H.; Otoya, 
 X. M. ; Correa, F.; Katherman, M.;
coordi naci6i u ni d,;c : Fil ' , C.A. Cal i, C( o ibta. 104 di ap. color 5 x 5 
Sm.; ] ca::ett m guie 1ap. ; de 111p. Es., 11.rain.; I gala U; tudio 

Phas:co.t: ''nllg~i
irls yhtoixI u.l y, sct rc':e.. Is olation. Disease
 
contr'ol. Co)Lotnt,
i .
 

The yopt,'.itc,!ogy of tit i. r ie u!t !,zan'oi.: described.
 
indlcatiorn are O:1o ollj
a gIvtn ol.fvoraih.e xrir5,5entaconailionr. Bacteria 
isolatirn ttchniqu,"' fl'om il'ectLi plaint samplos are i hosttrated; these 
techniquest ale aso;d f'or tp'ehencitytel boel nsat ionsie. on bacterial
 
control are givei. ht:hl 1ntUnn te iortaLrce of var. re:.istance with
 
detailed irf(.Ilrctiorl ano ri11t'o . clogs t(, evaluate gormpl;a,!T resistance.
 
(CIAT)
 

C102

h
29732 iINKE, M. . ; COYNE, D.P.; STEAPHANI,J.H. 1986. The inheritance and
 

association of resi:tance to lust, cin.n bacterial blight, phant habit and 
foliar abnormalities in Phaseolu: valgari.s L. Euphytica 35(3):969-982. En., 
Sumi. En., 314 Ref. [Dept. of Hort icul ture & P aint Pa thology, Univ. of 
Nebraska, Lincoln, NE 68583, Ul'J. 

Phaseolus vulgariy. Uromyces phaseoli. Xsntiomoras campestri: pv. phas;eoli. 
Resistance. Cro'sbreedilng. Cene s. Plant habit. UCA. 

No antagonistic or synergi.-tic interaction war betweenfound isolates of 
Uromyces an;pendioulatus var. apVendiculatus and Xanthomona, campestris pv.
phaseoli when inoculited to the samc bean plant. A sin;I)e dominant gene 
was suggested to control resistance to 3 isolaten of rust in tilecrosses 
Pompadour Checa x Chichara and Pompadour Checa x NE W-11. A 2-gert mode] 
was cornfirmd for the reaction to the 3 rust isolates for tilecrosses 
Pompacour Checa x GN Tara and Pompadour Checa x "an Crlistobal; a dominant 
(Urp) gene determined resistance and was epistatic to a dominant gene (Urt)
for susceptibilIty. (Urt) was expresses only In the presene of recessive 
(Imp) zlleles. The reaction to common bacterial blight was quantitatively 
inherited and an a:ssociation was detected with plant habit but not with 
rust reaction and leaf' variegation. Flants with leaf variegation and 
crippled growth were detectci in the progeny of' the cross Pompadour Checa x 
GN Tara and were controlled by duplicate recessive genes (mutator-unstable
genes) and 3 genes, acting additively, resp. The developmental expression
of the latter trait varied considerably. Linkage was detected between 
genes controlling the variegated and the crippling traits. (AS) 
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0103 
29636 LAURENCE, J. A.; REYNOLDS, K. L. 164. Crowth of leaf sureface
 
populations of Xanthomonas phaseo!i on red kidney 
 bean plants exPo!Ied to 

2. Envirorinmental Pollution (:erien A) 33(4) :379-385. En., Sur. En., 6
Ref., Ii. [ Poyce Thomp.son ln-ot. for' Plant Res.earch, Corni 1 Un.v., Ithaca, 
NY 14853, USA] 

Phaseolus vul ga ri . Xanthomo na. cam; es toi rv. phaseoli . Air poll ut ton.
 
S02. Leaves. USA.
 

Three-wk.-old kildney bear p'I nt:; were eXIO:d to lither' constant or
 
continuously virying con. of 5OZ at 
 tir!, heforu or after the application
of Xanthomonrs a: ;oi to le af 'urac ]'hu growth rate of the bacterium 
during the 10-day period aftr a; p1icat on to the leaf surface was not
 
affected by exposnure; of' up to 520 :'i3rogrr 552/eubic meter 
 (approx. 0.20 
p[m at stendard terc ow, pr o.o-r') fr 6 h on each of 10 days or four 3-hexposures: to peakl eonen. of 2600 mihrot1'cmv.:z SM2/cubic meter' (approx. 1.0 
ppm at standard temp. and pre.srt'e). Twefty day; after application of the 
bacterium there W-; sor IinicLation that reduced populations were present
 
on leaves Cf piart: exposed to 0?. It does not 
 appear, however, Lhat S02 
in theoe oornr or' duraior:i it:.nificantly affect,; the popuiations of this 
bacterim durirg thy r';I Irs i dogi ccly smportant rt:sident ;Iase. (AS) 

28631 LININGliEN, .'.;(Silr, h.C. PANOPOUIOL N.J. Core cluster of1 , 1986. 
Paeudocmona :yrin&s : v. jna ,-olicola controls pathogenicity of bean plants
and hyj roen:itivity orrn ;, t plants. Journal of Bacteriology

168(2):512-522-
 in., r I i., 8 Ref., i1. (Dept. o! Plant Pathology,

Univ. of Cal'fornia, r'<:I'y, CA '14'T?0, ti'!)
 

Pha-eolu,7 vol 'ari };I <,ora ::yrngac ;v. phaseolicola. Pathogenicity.
Races;. 0SA 

Loss of the ait:lity or I nidc:; r.:s yrirgie ;v. f aseclicola NPS3121 to 
elicit a hyper'Z3!r:1tiV,; r r' orni on tobacco and other' nonhost plants was
 
associated with ic::; or j;tho,'eLicity on the suscoeptible host bean. Eight

independent, praotot[lrh, triin' [coor 
Tn5 insertion mutants, which had lost
 
the ability to elici, a hylers ,rnoitiveresponce or tobacco plants, were
 
identified. Six of 
 the'-, mutants no longer produced disease lesions on

primgsry leave, of the susceptible tbean cv. Led Kidney and failed to elicit
 
a hypersensitive renspon r the bean cv. Red
on resist ant Mexican and on the 
nonhost plant:; tom.ato, ccap.'a, and soybean. The 2 remaining mutants had
 
reduced pathogeniclty on Pied Kidney bean and elicited 
variable 
hypersensitive response' on the other plants tested. Southern blot
 
aralysIs indicated that each mutant carried a 
 single independent Tn5
 
insertion in 1 of 3 EcoRl framvents of about 17, 
 7, and 5 kilobases. Marker
 
exchange mutagenesis; further supported the conclusion 
 that the plelotropic
 
mutant phenotylse was not associated with multiple Tn5 insertions. A
 
genomic library of the wild-type strain was constructed in tire cosmid
 
vector pLAFR3. A recombirant plasmid, designated pPL6, that carried P.
 
syringae pv. phaeolicola genomic sequences was identified by colony

hybridization. This plasnmld restored 
 the wild-type phenotype to all but
 
one mutant, suggesting 
 that genes, affected by the insertions were
 
clustered. Str'uctural ,:,.iysas of pPL6 and the wild-type genome 
 indicated
 
that the 1Y- nd 5-kiloL:tss EcoRI fragments were cotiguous 
 in the strain 
NPS3121 genose. (A.)
 

0105
 
28955 MnRRI;, 7.F. ROUSF, D.1. 1985. Role of nutrients in regulating
epiphytic bacterial populations. In Windeln, C. E.; Lindow, S. E., eds.
Biological control on the phylloplane. St. Paul, Minnesota, American 
Phytopathological Society. pp.63-82. En., 
II. [Dept. of Plant Pathology,
Univ. of Wisconsin-Madison, Madison, WI 53706, USA] 
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Phaseolus vt'lgaris. Snap beans. Pseudomonas syringae pv. syringae. Minerals 
and nutrients. Leaves. Disease control. USA. 

Recent research on nutrients available on leaf surfaces, ir,vr'ernb 
utilization by epiphytic bacteria, and the way in which nutrients ray 
influence populations of epiphytie microorgani-ms i.sreviewed. hesults of 
attepts to control Pseudomonos syrlngae on sonp beans by applying nontoxic 
nutritional cnenicals are also included. Field plots of vnap bean cv. Eagle 
were treatn.o with alpha-glutamlne (GLNI),beta-alonire (ALA), maltose (MnLT),
alpha-arebinose, and alpha-glycine (GLY) at different conn. and 
cotbinatjons to study their effect on epiphytic bacteria, P. syringae, and 
bacterlal brown spot. Prelimlraiiry results indicated that application of 
simple organic compourdla to bean 1-if surfaces car alter the composition of' 
the bacterial community. it Ia also pos.lible to alter the ropulation size 
of fluorescent pseudomorads and reduce disease caus-ed by P. syringae. 
Mechanisms responsible for reduction, in fluoresce:t pseudoonads and 
baeter:ica brown ,,pot may involve any of the classical categories fe
 
antagonism. It also could result from a direct 
 effect of the chemilal on 
P. syrir,'ae, or "''onrdd 'oct effects of tie chemieal applied to the 
plant . Sc'eenini&crgainM, able to utilize the added nutrient for
 
antagord m t F. ay r'ingo i, an aqproacli to identifying the mechanisms for
 
disease control. (C iI)
 

(1Or, 
28875 PEPiREAUX, 1). ; PAAIAM:OAEF, 1. ; IdU02GJ, E. ; HIKOKORO, C.; NKUBAYE, E. 
WAKANA, F. 1986. Epidti'01:i ao & ' m0alaie:: du haricot en milieu rural et 
pertes de rerxieme r;'(DV('e . Epsdn,miti,',y of ban diieases In the field 
and yield losses). In In:titut d,,; 'ore' I*r'corniques du Burundi. 
hop port Annuel 19ft. (Slle'e 1 '!- C 176r . BuJumbura. v.3,pp.128-146. 
Fr., ii. 

ZantLomora ca"te0'ri: 

solan, umsularia phaseol(p,roa. Isar' , irtoe:t.Assochyta

phaseolorum. Ederlciogy. hu'ud
 

Phaseolus 'ular'ia. I phaseocli. ihis ,tord a 

In 1986 tri-,l: werec carri,d out ir: loealititi of Iuirrdl with different 
ecological acrndItltir: ((jiusl t'oso, andsura, More rNwe, 2:tega, igozi, 
GisOZi) to dotcrc. I re the relatwV, ir;'ortance of bean diseases per region in 
order (c evt.abli ri ros es rbrior'ties in breeding for resistance and to 
d. terrine the site., where : earci should be carried ct.t. At sach site the 
evoluL'on of the diseas;es wL,Mri t or'(d in 2 plot. of 30 :qtlr's meter': 
easch. Pth were fumigated with dir,thoatu (15 cubic centimters/10 liters 
water) to limit entomological Irthler:: I:amucsh as posible. Each plot al:o 
received biweekly wit, Is;;!ry:arixtuIre of cariet 50 pjercent andl methyl 
thiophanaLe 25 I.ercent (40 g/0IC iitr': water) to prvotect the cropl against 
furigal diseases. The most prevalent ,:: -s ilr BIojuMbur'a we're common 
bacterial blight (Xant.cr.ona! capestr'; v. phas:eo ) :;rsweb blight1
 
(Thanatephorus euc .snirIri); in Hoiso, floury leaf -jput(haularia phaseoli); 
in Murongwe, angular ieaf :;ot Obseci sandoSi. gri :eoia) 'nd viral 
diseases; in itehs, leaf spot and in G sozi, Acochyta leaf andG anpilr 
pod spot (Ascochyta phasolorum). Tables: are ineluded on the evolution of 
disease severito" on dj:;ased leaves and gloal severity in the field, in 
relation to the growth -stago of' the r'op; the relative importance of 
diseases throughout the reg ion and for each di:e I;:;e stunnmsaized in table 
form, with the distributio: indicated per' region. Yieli data/plot (treated 
and untr',ated), for both serestera, indicate losss: of'alro., 30 percent. 
(CIAT) 

0 107 
28657 QUIGLEY, N.. ; LANE, P. ; LEhGQUI T, P.L. 1985. Gene:; for 
phaeolotoxin synthesis are locatk.l on 1le chromesorfle of' Pseudomonas 
syringue pv. phaseolicola. Current licrobIology 12(5):295-299. En., Sum. 
En., 31 Ref., 11. [Dept. of Cc-li Biology, Univ. of Auckland, Auckland, New 
Zealand) 
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Phaseolus vulgaris. Pseudomonas syringae pv. phaseolloola. Races. Analysis.
Disease physiology ad bjochemistry. Pathogerdelty. New Zealand. 

Transposon mutageneis war' used to locate the genes for phaseolotoxin
biosynthesis in fseudroru; syringae pv. phaeoliecola. Mutants unable toproduce toxifr were obtained that carried Tn5 on different ohro osomal
restriction fragments. None of the Tn5 induced nontoxigenic mutants

carried the tr'l.ipcson 
 in pilasmid DNA. Tre ins-rtion of Tn5 into tox DNA 
was conflr med by rit.e-dir..t m:tutageneni . The resultn reported hereEugge-;t the invlval er.'rt. .I' it , ': t b5 chromooinal gee in phaseolotoxin
blosynthesis. All of' the tow iri-ninu:; matants retained both full

pathogenicity on tears' ind r'2i:tarie to the toxin. (AS) 
 Lee also 0017 
0127 0180 0165 

E03 Mycoses, 

C108
29912 AAW], G.; PASTOi C., PA. 1987. Pre:parado lava el grupopartaci'antes del Tal 1er de Musti a. (I rparM for the group partici pating
in the web blight workshop). !:: Tal loC do 1at ia Hll achosa i (Thanatephorus
Cuuc rrteri::), 2, San Jst, Costa RIf, 1 86. Corife rena ;. Cal I, Col ombia,

Centre lrt ''vra1c onal d A ri ciiut u T Ia] ial .
 Prcyecto Hobio nal de Fri jol 
para C,:nttWo m ri a y tl ('it'' I p 1 15 

Phait i t .. h yc ,! It.!*rt I,i. . >1i,-;j,] 'lo ta .l c s 

The riL' , ['IC 'c,'if; l . dL tj..'. 'tt tio fiA liizoctird.. r;olarii

inoc~uls'; :: i t" .L I! 
 [. i .f i:'t1 t if rict Iis, ild ot thetd etrn ti;. ii fiT :{ I i ,. t (' ' l~: thii it iJ t('tufi..' still method,
CM to: t, ,/ t ,L,i -, i + ;< if.;I ' <g' viv Tif lou,+f~t ' i a tiors: t' the.

Int''rr;t. on 'q ' !i u 
 ry it '<lad, uii Jif tirt, i (ta~il ':valuation scale
from, I to ,prwfc,': tlI't A: t r''d ' ; tllU[t Iat, rategies; Icultural,

cheatrica],.....t id) lt,ifi 'iii
''r ..t.d T if if rt'i'rf n trilogy, biology,

epidetmiclcgy, toi t ec"t' 
 itrlhCit ~ ,'ci~t 'on "icice.to 'e",

poprilat hr; f ;a' ,m~.Fir ;r.'!]/I ;C" tu i+ IT U ')
 

29931. Af,;nOat0.:. ', ii , Ii. ii<'r'''i::life 0 tmitti+ cf Tr'ichodeomaa 
harsiati. Phitat olb{*iy 7(.I'!?1 1 i n.,'uf. fri., 37 Ref., I]. 

Phaseol.:' aiJ'; 'ari'', tlIi t' vs liZi~iltR]' ihizeslhot. Disease control.
 
FungiciJde. pt'I' 
 , l;.r t if i. I i Ilo*i., control . Mutation. EISA. 

h'hiO 'lihtre i' u 'T t itf'C(: t t i Id i<hd ;i:.,t1i ir iantri was ttiasur'ed for roots of

various plant :e 
 I.: .. t>14 . ). Wihe edslihtir : wore coated with
 
coniC'; of the wit'l tyje irtigi'rranty in soil undor constant matr'io

potential wilt t c' 
 ito] watr .i iid, the fungus was riotdetected inthe rhszo jihtt i . r t o: 'ro It - to 8-FE dep~ths after 8 days;. Mutants

tolorauit t tl:r y], 
 law or~t, Wt/'.'rh ico" ber'e-cotripetonI when 10 
rnicrograni. oT ren my. wis ade Ji r g.rsr of s;oil. These m1utants were also
rhisosphier i t.itr :tnt wl t r'ltnosy I was rot added, The:degr'ee of
r'hisnsj htr o *iticn by Futat of T.hars ianus, was ' (ni inofluenmed by

benomyl, 
 soat (P{ ari tip. bviiieniit:it dites3 that arhizostih :re-inot:; t liiogiuai iirtr caye nt was: induced by tratatio n to
 
become rh so:, l' - cerp;tterr.i(A:;)
 

29926 AhtAYA F., C. h'.;DHIIGLP, D. EUSIiALAPlIP, A. C. 1987. Irnfluence of
primarpy inoeuam or: hoar: anithr'aonoso prevale ne . Seed Science andTechnology i5'1U :l45-5h. En., Stin. Fit., Fr'., Do., 9 Ref., II. [Escuela de 
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Cieruia Agraian:, Univ. National, ApatrLudo Ai-co 86-3000, iicr'dia, CosTa 

Pha o:tlu:v lg .i1 . ul .t-Lotrie > i idti-othi~i1.14 . §ttd ti'ilii:2 .
 
RairIffil . E itIltgy. iodu -:. l''u:.i 1.
 

vodIuc ,d i1 1 	 11'DILtIqrlaI ::- ,ht: 1,ht I II!,.vy 'tictuI ks . i 1 t. IfIljthe Pc itage 

I t tto,!-t1 I i izI t- I C It I I t ii li IAt-W thI :ul!. Ili ii iir riout: Ic-idu rie 

. t' ' - : rily 'it -it andW- , 1, A 	 I r 021P. '- : ii £ i lv-

- . . 'U:1 LI. 2 t '. of 1a U I,IX.' Ii it li t. 

r.~i,h,1 tIt r. ,~Clt<I : I.d I ,C I I tirlt t Was, .	 l~ t I f:;J , I: , t'llt 

, t fliy 11. . 2 i, 'LL '1.i t l 2 2 .2 tii' , ioit. ' - ttIt L, r .iny 

, a:.---T I . - mlli-1' 1i Il I,-L' : .I;1. l tIh(-C 'L , l y 

1 1 1W. t1 f1 ,
I 2ht2. I t, 2 2'<t . ii I 2 1 0 - ; -u_i I bt (

:~~ir;'. 1 , 	 (A'"al'.i, ~ ~ : ~ ,,;. i:I;1i : ':t . tT, 

V,, ij y. :;,L d by 

ltr:,';i b ' I';,:. , r., l [( ~ti .l riziaro,I 	 . 1 E' 1C ', Tv -Vt I Depto. 
IJ1 AUC 

I----------- Iii I I-1i (- % ( 1 11. li-l 

2,2t ' it . ,2 '. I I 12 t iL: i i ' t t.- t. b!trl and Ii et, qt aitl fy tV. 

I I, otI '2t2: I I 11'iL - . ty I1' d)o!IiOiEt
y I I(Lv:lI. ,, uli' 


i',11 t u t . 1 '' ! :ri. Lit 1. ;it I i(i t1 t "l L. Uli-.d li O t
 
J.'" 1,11 1 1, 1':t, W tl: 1h ": iz 1 " !'i': I d t i%', 	 1<:' 1 t t (. I .. I - L tit I -r*4 d, t o thAe 

i. l. , i't j 2.1d-r vt dit t; I, L ' 01il tlt-A . h: '-i't/t, uil:it-- i cu 	 iott' 

tt ; ! {I' jt i, L'I .( i:.C, C11' 1 1 it U,t Itltj~ d c,d,/it lt- t illtv'il.:IcI iSt oliorl 
f':~'d Il I " ol 1 I''e:, If Ii t / I .k l ,; I I : ' . 'LC) 1 ,! l .ll I 'I ' l t ( 

'l1-1E 

t2 1.,I , U 5:'olI ,- ,i t1)y I . 2:, ,'11j II t. t !tiJAG. 
(doLIa ii I t.L CT I.. . t't! tIIil 'I-' . I -:1 Va-l'.
 
tyt 11.) iyi Io ,2 G I , l 1:1- I c , : I .,I'un . Pt., En., 13
 

,n II Ul tL V i-I 	 li 

itt. [ r2, ,i i Iif '.2i.t. )i)'(IL-i LI , '.' i2 11i.;, 

Lr' i I t 

,

h i" ; L 	mI, <tIL , ilI O be, . v . ',nld liIf,t: , It ,.gc 1%1:= :"-r:: nk I--f thIIe U. 

Ftud it, Ot Vil c' irld WA iQili II'iI (-I I, I! I -XI I .i t. 
':OpL. /0O2,. 1 981 tLd J iI. /F t . IAl8'. Atv. 1I,t Iit,Ik !-' .2I :o'. Of 
pil t I ]ef':/Ie i I' I t , , :,I . j tJd i ' v W t Co ][i a 

d C 'I"w,iT i C' ddu'ing 

, w,;.,I ( tit , f'i o;ill f-i''t.I l I ' .ndong 

th 1 ifl Lu ! tn. , 	 Ag.theit, b cV. it 1-,(! t. Lilt i it -tI -: l ,Uc i ('iV.* (21rii i-giv i, 
t497, 	 P182 N, 1011, , i.n Ag'i' i tI it' io'c>(1l:Iv .,' t to I'L.IiI uL. (Ill') 

29'84 ItIULI , .A. 1 4J2. iy l(.I-logic al ,.cid bioceII uitu] L i 1 ,i 21f Iioci atted 
:.:xj r of i.t-;:n i ed.wtIh t i :iilio t i't :to:i . i Wood, 1i. F.:., N TO 

Advanced ttudy r:Iii oOn t-''t ul-'rn:te in Capeot.t-oi . M-chanil12 Pilants, 
Sounion, Greece, 1980. 1rot cdincgn. it-w Yolk, lt-nu. ires: . NATO Advanced 
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Study Tr:ottutc ;'r'it... ,, Ierie:,Li Fe fcierce. :v.-7. pP. 39-65. En., 75tief., I. 

Phaouolu ; vit:i gari , e:1i rce. ('oi ~etotticLot.;o rid r:c;lt t coiobn. Dinease 
rhy:-iolo y c ,ibu.:try. United cicip..iind i 

The ' by: ic1, id menic r, ,.,e ; :e ':oZ.'i:; t1id withl. the expressionor' r-ic-t-,1' ~dt ,,c tI,t t tutIIthatI of, 1 'ic. ItoluI vuIgari - to
Col, let:t z . 1 1,1; t- t.t; iI I cl ri '' ' 
 i liti det il . E C' tit;tanCee of F.vil i 1t . . C. ctii 1:i:'tii f'( 1(Urd to e cxj rev:; ed a. anirilbiti:, .: ., A Ir cx,i ; yiyJ,1 i! thr iwit 1i de0.d hoa;t cell;, and may be("v (h:.:, ": 1 ii ;l I : it:, , io . or hypt r t t -it I vil t.y. i:; iaf'lvo1o d hytoalexin:
c 	 ucI Z:- " It , II1; i , hirip co r.o and Z.p(;eai, to )tm I' 11(r;.un-i ble forvit. : t!' ' 1,t, . I,'c t ;K .riwth tier Dthid (e. tiicuU' uiL:I'd piiytoaclexin:

to f lorvc . t wi: i:, I u I. it i liv r. ti::,i ; r xtt'. ot:' of' beantic. t t, 1 l iV It i it ' o o ed ICat ii-' hr v r, I !'the: i:; ofI:oi' :c1,'i 1:g . oli: by t[etlt I it(:w); i irelit ', tlc (i. t tI i tr Iit-u ed or k.iIed. I'Ii- :; ctyIe: ied
 
L:t, ! Z V I, I ! iifv" ,: I tI . 1 iv tI t 
 i: tiii. lito thI. d'- d eil It, whereth-y dCellcc ; t "IfI - ;u,t :or of, phyt ooh xIi-r, thu, r,-itrre ent:i; a late
 

:,t.& : t',L 'i:
[t Z,.( 1 v v l',j ,h I 1 t::;C 1 itl ;:ft t to C. Iili;dl 	 Ird a v~tlr tf. I f t';Clt - '~t~l:1. it tici U'. c lti, t it l d;rioI.A;L~ U IUl 1 IeP, iiroI)ably n gdUlrillg 
tilt i nIt l cnt,!- Lo t-;,-;1 t iZZ tL. !'ViVIil t.-,,' ' I:It . t tfic,t rCc hbatilirM;
wi mtot iti 1 . 1 ,! vi b 1 ty "''"(.: i" i. l, t,,. 1 . vivi;et racce, or' causeITTtIdia7t ., A 'y I I" 'I k, I; tty i ZI t ile , ar'. t ieturdamentalrc -'c Z, : ;t. , L 1 , t , tir.1: ttI. ev _: i f,i' - I ,- r,. t.I C U,,T: 

C114
299 31t :;, , tit;. t., 1(1;Z. V ti t, 1 t 'hi,li'x. i:eola te" ofPh. izoct.ot i Z t t t (,I;: i , ItI -otI-t. to : t j l :rt .; icndi tn Pl'ytorathology
31i(p) :2c1W -30t 1.,it. , C il. ' . [Ar I: it t ct1'. I.he:itt ch ;tat-ion 

Plh1 -lt 1 ' 'i ' ii.c- i . :;i i-c: t:eo (:tity. I ola,tion.'I -",. 1 ;t i:.l}l i. 

V r ictt i I. t (i t ' it'.,, p1rotZi. r-vtis, ,sorlhui ogy of the
cIt:cI ti Z!, yc i I,c, ti ;yt) ldioi (,Ir-;;, zrdi virior ci' (i" i:nolate: of'ihi: c!it.I;,- . I i c (LtIti-d fr(T' t; I't'r'i t Ilir t tj(ci e:I; ( ain or+I thembt ;).. Iact , tlldiJ d. uLi'ItIe i:;il,.tt Vr t-i w(-Il, exhlbitili., ood growthwitr. tt, . i y t 't. ;;I 	 I I FyILni d1cr ; rodiitI ri c, ,:' r c'otded only or. beantid :L't;kfr :, c it tl: i(wtd vz 'ict on i : -.:t iud :,haii cf
 

;yct:c: t ;yrtcd.: 
 t fir[:;.,C-I I It, ft--;, i; and eowj.ea i:colateL werethe( c t vcv ulti ntl , a '.'t:. .i Lt(.tj t .iciCc l, euit.t'I oitr cters, tarid.atho t-ii ,h::.- ,, i ,' -i (t- ,t '.i o ti wt:rI: :;, i ' e C irate tIe A group
(virul tIt) t ,-t ,I: ' 1 (, Z,!t :. w t* I iI'ietd rlt. c kto i;jr;IhIt I?IT%I-(Iiii1.) . Z,( 1:1ilI ) tAl 

29977 CAhL'.c 'C J''.. F.; "! i0, 1 111;7. fi; ,logiicalcontrol o htidzoetonja
t'oot rot (I ztap , w th t I cl-,- . P; Ii:Ijt.o[.a-l 1i:-, funtgi. Plant Disease
71(2):16'7-170. Lih.t t 
 ; . Fcn. 1 I, t , 11. [ Dcpt. of' la t Pathology, North
 
Ca ro I .ci . ,. i UcU ' ., 1t. ci- I ;h NC'IC 27695,
, 

Phanvolu:" vulvri::. li:ctcr @:ou ! cte, control. itiological
2ontrol. T i :i r uril h1Zor.t;r c 'lhoc'.,ir bi it't. . rnLa beans. USA. 

Elevet r. :i ate:- c f' b* tu-- I i t octot li -ike furgi anod oto i,;olate eachof It. zii, Irc .,tta hacti co, acid T. harzio anLic: were ,,tudied as potential
biocon rrol aoer.t:, e" r 	 oit tot. of ai.Zip bean cau:o. ,c by fi. .olani in the 
gree r'hou-tc inid f'ic. ]:ol-te; of birnuc'lea te fllizotonia-Iike fungireduced (: 0.05) ci:eaIe itidet re anrd di ease everity in 14 gr'eeriCcouseexpt. Four 'il.ect,ed i-olaLte-t- of' binucleate Rlhizoctoralike fungi and the
2 i.,olate-, of Trichodert!I ,pecien wer,, then screened in soils naturally 

,14 
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infested with B. solani. Four field expt. were conducted at 2 locations 
(North Carolina, UlSA). "elected isolates of binucleate Phizoutonia-like 
fungi significantly (P 0.05) protected sap bean seedlings from 
Rhizoetonia 	 root rot in one or' more expt. One binucleate Rhizoctonia-like 
fungi isolate (5N-1C0) :i gnificantly (P = 0.05) projI cted srap beans from 
Rhlzoetonia root tot in all field uxot. Isolate TC-I of T. har.lanurr 
protected sat;ai bean seedlinogs in only 1 field expt. fliesults indicate that 
i olates of binuc'lte thizoctoniil-like ftngi show potential as biocontrol 
agents or 	 iin tot'in root rotf o' :ir,.' bean. (AS) 

0116
 
28669 Ci-NTI'1I lt;TIINACIONAL IL AGtiCULTURA TROPICAL. 1982. La mancha angular
del f'ijol p tU control; tn ld audiotutorial1. (,n'lno!r leaf spot of beans 
arid ito control ;udiotutorial Unit) . Conternido c0t to:f'.co Sohtar'tz, 4.F.; 
Coresi V., F.; lttor C., M.; p'odueeillt Ospina 0., H. .. ; Flot', C.A. Call, 
Coloi:.ii. '71 di.;j. colo:' [x 5 cmi.; 1 ca2s tte t rl. ;gui6nt lp.; gula de 

e tu it) : 4 p. F"-'., I I . 

Pha:o : 1:i v 	 lt r'i i 'rlt o. ] 1at;l: :.Co1o . ym lo toln g''. tio logy.

F' itililt 'vy, 1,n it ur'' olato.. Itiutr.,rl Colo bia.
co. i 

A iit iid ';tdy i' 1'ItVoi on tht, u' to atoli'/, et iology, '"
 
l,iv rorlhl I otor fi'vorinF' tl. attack of1' ' Vef1a ;pot of' tens.
 

tii on, aid 
'tuw o it: ;:''' di . T, lmtth dCl '/ ''. ill th" 'b. for its 

,. .tj'; , 	 , ititly y lot: I r i ' o th injuries 

turea aii ioa i itt dt c it', oO rs .t itioor;' it; control are 
gien. 'it,: !;lr'''W~ t gtnho'rfoust:H " y 1' " ;t~l lot to h. ett and 

2i 'C1 AL 1ii 1'i'tl hA 'iOillt'CAl.iT 1982. La mastia 
ilii (' t; ci1'LtUtdi iouti . (Web blight of'

bk.,:inj t .; VF,:il : ;,,ttu l i 1 1 1!. 
 Cohitenido cieritifieo G~lvez, 
G]. i-,. ; ' u, ". ,. ; u-')([ ,h , . ; 1 lroducito'n t yi ri 0., 11.F. ; l pez, M.
 
flh lil 1 .
 7 1! a . ('tlot cm.: I cassette 16.34 

IT ti it u l. i Wi, :t1 i il-i. tymtJ etolopy. Etiology. Disease
 
"o 
 t:i ' Hoo l rl. , ColC'mbia. 

1, tI.t i, ', to'o . , rl 'i 't hodoloFy to identify web blight of
 
t -:T.: inItt t-. It :r Vi' I,. It,,c i%ti 0it ton-, fnr it:; contrl are made. It
 
i: 	 i I, 1.: ony 1, t!i, int tbrition of krtown control iractices 

'an , th,I,: drt:::t ':u td y t i: ise ztin b rn p!,,ntation-- inl the 

;i 	 11ii 

;t t I htNoi' t ''i NA,', ,I A ilCJL'UJI 'ih t ( AL. 1981. La ,titracnosis 
dil I y :5;' tv:,i; ilu Ii dad ud 1 tut ori . (i r:ai 'ntl and itsrtc'nese 

conti; audic tttr i 1 t ) . otiti oientt' i th'" .F. ; Pastor
 
C., I, ; C ot 1tit a , t oo:', ihut it i :'o1 1It (-ci 'l 3 I it:, J.. H.F.;
 
tcodtG r- Oi 6 r i t .
 Af,'., . iA. c i , Colc li. 1 ciap. color 5 x 5
 
at. ; c :;s, t t' iniI . ; p iU6r. 1 I . ' itI; i A ! ,:titdio 27;. 1: ., i1.
 

Phas-eoltu: vill C I t ryl-utoit (clo itlictliI: I ttn. ' tilogy,. Disease , 
control . Cclio!,fa. 

The symttomo lo!otpy ::itot .ce di runto' c h t ft devel oie nt stages of 
beans i: des cri1bed, ah ihe T, todolo,5y for it.:; identificatioz in the lab. 
and for, evaluatiori 01 Vat'. r'-si:tanoo inindi: cibed detail. 
Recommendation' are iven f'or dJietto control a:t well as directions on the 
methodology tr bt- folloed to tvaluate pi' r uti rt:;i stance aid r.o 
incorporate it into commercial var. (CIA']) 
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0119 
286614 CENTRO INTERINACIONAL PE AGRICULTURA TROPICAL. 1981 . Pludricloneo 
radicalen del frijol y nu control; unidad audiotutorial. (floot rut" of 
beano and their c ntrol; audiotutorial unit). Conter'tdo ciuntifrco Beebe, 
S.; coor'd ijjaici6n I(, produccl6n, 0:,pina 0., If. F. Coli, Coluombia. 11, diap. 
color 5 x 5 cm.; 2 ean.' tte: 21 y CA rain. gul6n 2Op. ; glua de estudlo 52p. 
Es., lI . 

Phan elun vulgavi.L'ynptea:ul g). Epi ratolog 'y . IT)clation. Piathogenicity. 
Di :;eane control.* '(-,, IrIt IUrM I" 3CI . Fl :i11'1111110oxy I)t' II , tnll';ar Ulr :olanl 
phaneoli Itilizoct ont:%oulCli lyth iu:. Maroilom tia I1a:reol I. ThielavIopsln 
banicola. Colt(mbia. 

The Lyri;ptoi or d : ty ttc gu ::; l tie I' Iot :cltrmago c aurOtu 4., n nti ota m ; 'ofthe
 
bean plant dCICCir '.' gnt-,-I;-i:IC,', i (v (.t1o;lumeC[it'll ot~ q'C'n, noilat
 
maturity re dc:;Cri[Led ill ,Itii. 61 idel : aro
r Cifludcd rot, tPe
 
ldunti ic;at ion c:' the funf-:' I, CogCCCC; ill the liC . with photo:; to
 
facilitate thri i 1, Cdt. flatio:. iA.kow' J:I, the 
C:;etthudologtiC ofX :i:olatlon
 
01Cd of (VaVl liatlon or var. Ce:ioltaCO' t tlht .1fet'Ierrtt paltho.gohS al'
 
do:cri I uo. 'fir m:!u::t 1 'toita anppct ; Celatud Lo Control are alto
 
rllict Ctd, ilCiicali fill, that in the cCse of root t o method alone can
 
total ly C{lit, o r (Ii: :on. The 
 ber:t r':;ul t:n art! achieved with integrated
 
control . ( I.AT)
 

6711. C11NTIiO N IINA TI Ai IE AGhICIII''UI A lII01PtCAL. 198h0. -nfenudadendel 
frijul ca 01' L311 ,C1ntC'01 ulidd audiotutorlal. ( ticai!,(,I.C h')lgo: , 
O1CCCCcOOO ctl:'d by 1,C14:i CCCdtili' cOltl ; audiotuto'lal ui t). PvodlccCJ6n
 
Oal inla 0,, tI.F. ; 'CCCvla C en1t51 0i'te 'ICCartZ, Ht.F'. ; cool-dtnaclfn Flor,
 
(.A. Cala C 1o 1O1ut t.. 'CI' 2 7 5 tM. ; 2 cC::;OtIte!; 29:30 y 22:30
 
lain.; gOn tp de e: udio Sip. I..''., 1t. TAmbitn ell igit~l.
 

l'haselolu , vulFari: . Uvtltyr': ; phrir'ul , ItCr'CCO C. Itletol iuo ; g,.i:;,ola.
 
CaJ Ltt it iCihlait Cilt':CCIthl CIClilCI. Atc(ochiyta. 
 :lltylrlti ICCLClCiae. Chl Ieto:3Cptori . 
we llmarlii. teCto:r)', V 1:;(lry ti. tiaCllCC CC"CC ha:;eouli. l'C'y.Iplh polygoni. 
Phytophthlora Ihot:loiC :, . fotrylI:C C a. Whetzelinia. Cirhe :; lu'otoPLlum. 
filI zoctoli a :Co CIi. t.C C i lC :eLJ. I 'thiclaviopsi: basicola. FunIarIun 
:Iolalitl [, r It~oLl ICC,' riU0 , CI C I,'y'jythiUM. .3clelc tilll ralfoJi, 
Sympto atolofCC y, lid iu' Cio'gy. Ho t ' tC . CJ:(ea:3,e control. Colombia. 

Tilt, epldeCiJoI I Cg y, 'zy CCt ' CiC contl'ol of flngal disevasCes of 
CC ICr Ci: 10.(;a1einlto tho:LC attacking folilgebea ltC CCC'' CCCr I r cla:;:r i d 

SandI poC: ( ru t, ACItL'iC CC a I( ar ,I;ut, CCCgular leaf 'ut, alltill'aclaoe,
 
Ancochiyta Ir :iCo, I nCty ( U1 r ,{C Iaet o:t5eptola I afr Spot,
 
Cerco.-Sora leIf ior., I lou 
y lea ,it11t, lowde'ry C,111d ,, White leaf spot,
 
gray lCaf Cpot, CiCwCy mildrw, ;CC blif-ht,, gray MUldi, whit mold, and web
 
blight), arCC;.,
ittI'CCot:; ( :hfiy Itelr, blilit, black root t'o., FuLariunl root 
Cot, Ft/1aCO ti . yrlow::, t'ythiu1 r1Cot Cot., tiLizoCtoni a Coot rot, and uoutlhern 
blight). (CTIAT) 

0121 
28663 CENThO PE0;ApiriCUI'It;,r 'TIIOPICAL. 19!80. La raya delINTIIiNACIONAL , 
frijol y nuC coCtroC; unldad radjotutCoial. (noa uIllt and it. control 
audiotCuto'iCl un-,t). Producc 6n {}:ipi nra 0. ,If. F. ; aCCoar-a clentifica 
Schwartzt, I. F.;; Corea, F. Gizmani, r. cCo(od inaci6n Flot, M., C.A. Cali, 
Colofli C. 9 3 diti. color 0 5 cra.; 1 Cassett 33 mln. ; gul~n 17p. gula de 
eCtidio 3514. 1..,11 

Phaseolu I vClgCCt.:;. Uroinycea t ICCa ;oli. 1)ieaC control. DisneaLe rlnysiology 
and bichirl:tCy. Chmtical control. Colorbia. 

The ntyMpcomatology of rust iC bean Flants is given a:C well a.iC the 
morphology and phy-liology of the fung:; Uromyceni phaneoli. Control methods 
are d1icunsed and recommeodatlons aie given or chemical control. Likewise, 
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the methodology used in the evaluation of genetic ruooi:tance i:.detailed. 
A broad dencription i.1 no given oil the lienti fication of phyniological
 
races of rust. (CIAT
 

012", 

28662 CENTliO ]NTE'RNACi0NAI1 DE AGEiICULTURA TOPICAl,. 1980. rt,'ncran para el 
al i eArminto, ide rtificaci6n y colln Var(.i An .i h(lora;z ailt,6gUno: del' dc frijol 
(Phaseolun vulgpirio L. ); unid ; adiotatr'Jl. (It chiirue: f'or tire 
ir[olation, iden1ifi -tion, tnd ci(nt:'rvoiticl Ti fkirtal [rithogetrn of beans: 
audiotutorfitl uni .). l'r'nlucei :- pi tIaC. , I:. F. ; ,.,:;oria ci nt fiea 

[ht.'., ,j, ; Ctya, !..I% C 'II, Ccol ,bi.,. 97 dial, color 5 x 5 
cit.; I ca.;.cttt* 27 :t i:..; ,a:Ar: 13 ;gu3a d,- 3:tudloF:., 11.3ip. 

Phr~r:-olta. ",0u~a:'': , . I.:o liyc: ct oerll::ty. Cal oibJi.it a. I}:thr, 

The at-jrpr it- 1:1,. rt,-'rriru- fir i, correct i:;oiatZioa, identification,
 
and co~rirltrv';itaooif - :.ttcei:: Oflr boran io ; dit:,ribed ill detail.
 
NuC(ccnary t~tti r..rt ico tehticrad. (CIAT) 

29968 DLW1CIIII, 1,.A.; CGAI, C. .; !iOLUI , -',P.; PEh PY, J.13.1987.
 
Charaicterization of Al .aloil.yu(:; cuteiheLe- i clat, :-
 r.ccvcrcd from alfalfa
 
in Wi.i!con:in. Plait DiseUaseo 71(2) :155-101, I'.,.?rac, ai., 33 Ref., I].
 
[Dept. of Plant P':thology, Univ. ef Wi: on. ii:-Haai:or, W1 3'706, UFA] 

Plha-eoal:, vulgiri :. Li. tat t lhaOtclj.Atl.et, . :U:c Isolatioi. Snap buars. 
Patho&Urdcity.Ut. 

Aphac ct .- a . .-11I Ct.k. ftlq r - r-'ov i, o a lfalfa seedlings (alfalfa
 
isolator) 
 co y t 1t (:cl$werit t'ii ;cll.bo:it'l i' to n' A. out'e'ieol
 
recovt-rd I'r-trr lot ar1 l'i't. L'Z. bLut, r ri.tia:t diiifl ,-i'!it,frOrni
,-r- A..
 
cochli oide:;. 
 All a falfC:Z cl:o tt,s .:at - : Ii l 11Jy :,(, : .pt r nu: on 
hyi.ocotyl:; arld
r 1ow 1'-vv- of di: : C:- ,I tZ ofI ,:or.h'' h1"1,. -,r n bean,

lima L an, :oy .ti:n, tatle bt-t, radi :h, 
,;i, ;iin to:'a . wa ttitr':.irod to
 
be iorhoct:. to alfalfa jf:omit'. of A. tiltr.':.. A 1 Ill' i.(o-lot but
 
one g '(% <;lowc iIi. LIi.,i Ltti i t t ir: in:ui.t.'j it 16-T degrees
 
Celsiu:i; iIwevtI, iOo,: Alt1 rl
'r ' . , I11tL, thathZ,L o I,ua iZ;tuites, 
Was pioa at 3.' .2t-t.' : tZ2.':;: till al will. i(tro' Ir'owtl. by Itina itoelateni
 
at tihU :al t::I A:
 

29710 )IXON, Ir. A.; [A iLFY, A.. [1I,!., .1 9.; Fl LWi-L .P. ; CliAMER, C.1.;
 
EDWARD,", K. ; AIllAN, M.A.I. ; .C J ;, i BIl JS, X1.1'. ; i DEP, 
 T. B.
 
SCH UCH, W. 1i9n. 
 Pt1 ii change:- in c'- uxpi e1sion iu rc;pnte to microbial
 
UlicitaIit .. t1 1nilc;oflicil 'iran ,tion of t.hI RloyPul Eociety of London
 
t.14 (116 ) :11- 2t], En., tu . nr,, 4' hef., 1 . [Dtept. of Piochemistry,
 
loyatl lolicwaiy 14 Idft'd ri;,.' Collegt, Univ. Of London, Eghall Hilll, Eglan,
 
.t3urrey TW;( 0EX, U.K 

Vig%aleolua:.ilri:. Colletotrichur. 11 ideruth i ',numn. IEiociem i-,,i EnzymeS.t ry .
 
lhytoalexin:l. Genti:i. NA. Laboratory ('xperimerrts. United Kin,-diii.
 

'leictinelnt of -luISi 'rPlion cultur;7 O 0 French buLr: with poly :accharide 
elicitor molecule:; from cell wall: of, the tnilthiacno ne finrllgr, 
Coiletotrichum lindemuthianum, results in th raipid accumulation of 
inoflavonoid phytoalexinn, deposition Of wall-bound (ht:nolic comliUi.3a, and 
syntlhesit of hydroxyproline-rich glycol roteiruc. Theo chanagen are 
dependent upon a highly selectiv induction Of gne product:, including the 
enzymes L-phetyla( 'aniticammoia-lyase, cytechrome P450-depertient cinnamic 
acid l-bydroxyla:e, lialcone :nyrrtha<:-, chalcone isoImerast, 1r01yl 

hydroxylane, and protein:arabiro.yl tranfera-e. Use of in vivo labelling, 
in vitro translation, and NIA blot hybridization techniques ha: ,hown that 
thene elicitor-mediatud changes ari:& from iapid but transient induction of 
erzyme synthesis, resultilg from tire accumnuatlon of' speciflc mF:NAs. 

4/
 

http:protein:arabiro.yl
http:comliUi.3a
http:Patho&Urdcity.Ut


Similar phenor :ptro; ar e obe;rve in bea bypocotylh at the onset of
 
phytoalexin iythesire,'one
in to infection by incoipltible aid 
compatible raeul cf C. lindi:muthiarin. In bean, both L-lhenylalanine

ammonia-lyae end chaloone vrlit 
 ase aet etcoded by multige ne fam]l c and,
at the protein lev l, both C. hibit subunit and intat ur~ziye polymorphitan. 
In additiorn to t:ran:,evitiornW control of the applaranece of speol fic
products, post- tvanl atio nil "occ:;sc, 

gene 
may tesult in i no c'aned :nubunit
 

polyf or'phism fit itcnvhinlai !re t 
 .ict - yeit, ird ill tile vet ivz, tion of
 
chalcore i.oter'ent. (AL ( extritt)
 

0121)
29910 EIDWAd)P,M.(. 1; 1. .F. ThetNAt;, 1 o6o. growth of' rut germ tube:;
towaed: st oat in l'lat ion I CI Htadilnts. Phy, loogi eal ;nd Molecular 
Plant Pathology ):1b, E03E r., 0um. En., ;2 hef., 11. [Dept. of Plant 
Ocieic U.iv. Ab,eO, (t dt er., it, 1)a'ha Irive, Abeid. en AlSO 2UP, United 

K i rigdool I 

heeil r: I.tav(. liom)olnuvo :lti , t:t,,Lti. t Vi-iac-I'a bau. United Uinguom. 

Cttudlu we, riadt to dutuet,.ine whether- thc broad Lt to C'nl-i: Urln rut . to-:s
 
viciae-bc, t:.I orci: to p13 tadiConL 
 Oi thie il til a' a ivoeli:4 of
ioc:iting, :.tOltonta. Ctd.ij, Ill it ]Uatt Ill Lilt o :I or-ftl' , hve- beon found
 
n'to ] 
 elo: d, but iot o 1. 2 toteti oi" (OC-li I t cIe:llo te:n. aind T ivdencantia 
V'ir'gi iraIle . Tht-i i" , i : Cc"i-:-:-, lntr(A )IWet, ae! turoeIiot.; Oll;ntttol 

end the ability of urdo-ljc e t:. , : 
 to, I'ifd : livelt, on botl, hont
 
(Vici, fIal) ;ird i..-on t I ()I i: Oil got C, (v ., 'i',.
hi. i C. i rid 

virgi ier ) leit v :ttii.-tx. lh!:, th 
 'v1idenl'v1eit 1-ti. ini which p11

gjradi(-..tZ

thetot o 

ed 
jti: ltb,

of, 
t 

' IIt'I,,, -;Ii : l-ujcgc:;t, V 'y :trOogilyk,: :.c I'q'[. viO-,:-/'Latd ,Clctexd one p13 or.dielntn an
aLb' .in&;;Udt 01'th][ V - -1,'l', (10{tlli ii, 1F a 

2 19652LliiA lihw,: 11. 1 i, :! P I 011 1: A AtG.u IlI IAc A. 1) 65. Feijao. (Pe:-Ins).

To________ Lc pt. , ,{tI i, t 

/
t. " Ai1;I1 (i i hiidaei d xecuc O eo Penqui dea 

Ambito b. 'tuo, I , . h:, eit 1,1--lO)t) 
 . Jio branlCo-Ac, Brli l. pp.101-105.
 
Pt.
 

P ai lt 1;:: vi;! t,:1 . .I!1,. e , . Filh :octoni 'I )Ialni . Cheilcal
 
Control . I te.l.,! :. t ,,it ito.. Yitld. lit u .iii
 

Bean ieneatach aot ivit thhoi,: in 1 atl of AcVC, 1ienil , al.i report-d Lot'
 
1982-83. it CulA h th
wan t I btt t o ' u!lt Th iltephi oi'll; cuouteincrin i. beans
 
in the vq'inO:t i. 1)tt echi(t vcd if' alenting: i-c dct. durJn the min.

ral nftll .0e0:on,. with 2 applieoiolon, cf thiate--odazole (0.715 kg a.i./ha) 25
 
days aftei, pl nting and 10 day. latevr. 1in uethr 
 cxl)t. the effect of te
 
1ncor'poration of fit,]3; 'e;idluu, ( ., T eihodetnv ;p., P,1C , alI nC i tLc
 
combinitions of' the above) nto the soil itt di ;i(-c-: ptojess wi tudied.
 
Yield diffoi'u'e:, wer inn: t, DL
, Ttpnificit;.t-ieJum I nfcstations were
 
greater f'or the urtti.attd oo ti'! ;nhjd I't t 
 it, l :11,t CI Tielehodtrva np. 
alone. (CiAT)
 

01 2. 
299J13 FAIA, C!. C. DE; HAEIi' ;,1i N, P. J. It, . A tli tio ir ocuelaton 
techni que for- o l t- t ori of be il z t -elI I ig: 14 1.11 eni:Itlance to thrlee
 
pathugens. Fito etoloit 
 I Pr ,,iiei a 1133) :(35_5 L2. En., S;LIM. En., Pt., 10
Rcf, [Centro iI nal (Ic Penoi:on det At-o.t. c Feijao (CNPAF-EJ.-IB1APA), Calxa 
Postal 171, 74i.0(10 'll i-GO, It-nil) 

Phancoluin vl .ll:,ium ninth. Fitn 1i.astoli. U'omyce.; pitaseol. 
Xanthomona c,:etPvqeni pv. Cli J.jln Inoeillation, lie int 1nee. Cultivart. 
Symptomittology. [rainil. 

A multiple inoculation techtique developedwas to evaluate reslstance of 
bean plant-, to Fuaium lolanil f'. sp. phaseoll, Uromyces phaseoli var. 
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typica, and Xarithomonas eampestris pv. phaseoli. Differences in disease 
reaction were highly significant among bean cv. inoculated with the 3 
pathogens. Disease reaction; in the multiple inoculation expt. were not 
affected to the extent of changing a cv. reaction from susceptible to
 
resistant or. vicevcrsa as compared with single inoculation 
expt.

Inoculation 
with F. solani f. sp. phaseoli at high inoculum level caused 
overal1 reduction of symptom scve rity brought about by inoculation with X. 
campec;tric pv. phaseoli, but thin effect was cv. nonspecific. The 
technique should be of importance to evaluate beans for, multiple disease 
reaction, ec vecilly in trelical areias where these di.;eazes occur1'
 
simultaneously. 
 It can ci cc be used in situations of' limited apace, or to 
obtain faster t f' Lian germrilaccn evaluation for' resistance to more 
than 1 patho ien. (A-) 

0128 

29905 G.ALINP', Jt.t 1987. Epidemiologia y control de la mustia hilachosa
del frijol n Coi, Ric (L;ida. iology and control of bean web blight in 
Costa fRiLi). In Tailt!r d: it lllacho'a (Thanathephorus oucumeria), 2,
'an Jcit-, Cc.- , Eiea, 1086. CoIi', rtmcia. Cli, Colombia, Centre
 
Internacionl dI Aricuturi i'r,,ii 
 al. Proyecto feginorcl de Frijol para

Cuntro mprica y cI Cii. p. 
 F-, ., 10 ief. [Depto. de Produccifn 
VegetLal, Corntr Aria 'lroji'rlA! o16fic'o I Irve ttgacl6 n y Ence-sanza,
Turrit'lla, C(): ta 11i :t! 

hi, Ieo uhr~i Eddeii ioi ogy.ii.u j e cr. Mulching. Covered beans. 
cota ti 

TI eft Jii oloy and ] (Titii t'f Ib13biht i r, (Thanatephorus
 
cccctamt' ) iv fetiat under the corlditicria of E;pairza, Cocta Rica,


1ilv( i,wi d. , i .a i dei 'l 
 f Wi' ,t hi It adii tutud to tie compound-cycle 
rie:ei'_ hai im;licatiotl or, to p~roacti to diseacel,w1i(! i 


li nt I 
 i o hc p.ul htidi ( .5 cil thic ) iidueed di:cease
 
icdi rid :cve.rity fiiu. 
10f) pCIect 011 uitait d sioil to 13 percent in 

(I" , iid yiald; wiii 0 iii 6;5 kp ha, r, p., uiing bean var. 
P'rrillo 70; imilir r ult wci cbt iriid with iat-. lfio 27. The mulch 

1 

liic- (i n bt i c 


provided y the : c-cl li:d ccvir( planti~ig :;yzt il wcc a]o effective in 
id111-, 11'Ih igl ici . , me thod:, to reduce the level of 

ICculji if. it : t1roii uiti ral Ircicic (eolp rotation, planting 
dati:, ci hi. 'cil rln i Fi iti) cl('iiiia t i'atient:, and development of 
1r(. 1 t.;a;t, viir'., i 'a 1i ''/ (C ]AT ) 

29601) ;.,.i. 'iT'.., M.; II r I I 1.P.; ANI ERSOl, A.J. 1987. Transport
 
proprertie of hz i'i :i 
 l C in the pirence of fungal components.

Ffiytochtiilctry t () :, t I- 4. .
 'hun. I,..,F _ ' fief., 11. [Dept. of Biology,
 
Utah ftati Univ., Loc'a,, UTI i , iA]
 

f'haceolu' vuljzri: , "lliq b,:an, llytoeotyl. Cultivars. Colletotrihum1)
 
linld,-muthiia lU . i Jochi ti tiy. tilA.
Irace;. 

.ealtd MCi 1p_-irfno V:i c e we i a isoatdiic from hypocetyl of , French bean
 
var. The preparatI ion r hewn to contain ve.ciCl 
 c in which 11(+)
 
transport and I' cencitive nitratu
AT wi to but inicencitive to vanadate. 
These :er.itivitiec ::uf'ggCst vu:;clec, werethe enriched for tonoplast.
Fraction pCrcparuld from tfie alpha arnd beta races of tie fur-nus 
Colletotrihum lindvmuthiian.um i clibited i(+) truan-port in the vesicles 
isolated from cv. Dark Red Kidiey and Great LNorthern bean tissaue. These 
data are diccusced in terms of tfe fiochemical mcehariia.;a operatint; in 
plant x pathoge n interactions. (ALS) 

0130 
29982 GUEVARA T., V.; flERREfiA I., L.; CAMAI I, t.; GALANTAI, E. 1986. El
color de la semi]la del frijol (Pha;eoluc vulgaris L) y su relaci6n con la 
resistencia al ataque do Rhizoctonia solani Kuhn. (The seed color, of beans 
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and its relationship with the resistance to Rhizoctorlia solani attack).
 
Revista Centro Agricola 13(l):3-6. Es., S3um.Es., En., 7 Ref., I.
 
[Facultad de Ciencias Agropecuarias, Univ. Nacional Aut6noma, Nicaragua] 

Phaseolus vulgaris. Cu]tivars. Rhizoctonia solani. Germination. Resistance. 
Nicaragua.
 

The behavior of 7 bean var. (Bonita 11, Bat 84, Bat 304, lea Tamazalapa, 
Bat 41, Bat 142, and Line 24) of different seed color was evaluated 
regarding the infection of Rhizoctonia solani during germination. The 
evaluations consisted in determining seed germination percentage and mode 
as well as the parcentage of R. solani-infected seed in a 2 percent 
agar-water medium. Results showed that the white-seeded bean cv. (Bonita 
11 and Bat 84) were more susceptible to R. olani than the dark-seeded 
(black and red) cv. ; line 24 was the most resistant. This behavior seemed 
to be due to the velocity of seed germination, radicle and hypocotyl 
growth, and the; exudate of fungitoxic substances from the seed coat. (AS) 

0131
 
28623 nEAT11, M.C.; STUMP?, M.A. 1986. Ultrastructural observations of 
pcnetraton sites of Lie e ,wpeafu'ungus in untreated and 
silicon-depleted Frenc:h bean cell:. Physiological and Molecular Plant 
Pathology 29(1) :27-39. En., um. En., 10 Ref., Ii. [Dept. of Botany, Univ. 
of Toronto, Toronto, Ontario, ,IdS 1AI, Canada] 

Phaseolu:s vulgaris. Snap Lans. Uromyces vignae. Si. Pathogenicity. Canada. 

The region whrer the eow[ltea rust fungus initiates haustorium formation in 
plant mesophyll cells, was compared ultrastrircturally in susceptible cowpea 
plants, nohost Fret.roh been plants given aceess to Si (+Si plants), and 
Fretich bean plant:s depleted in Si (-Si plants). In +Si plants, fungal 
develcr~ent apparently ceas ed while the penetration peg was traversing the 
haustorial mother cells, wall, often before the peg reached the adjacent 
silicified wall of tihe plant. In -Si plants, where silica deposits were 
absent, haustorial mother cells zat3 out of 10 infection sites had formed a 
haustoriurn. At the majority of' the remaining sites, fungal growth appeared 
to have ceased before the initiation of' a visible penetration peg and 
during a stage of development, al. o seen in susceptible cowpea, where the 
haustorial mother cell:s and the plan wall were bridged by electron-opaque 
material, it is suggestcd that 'his stage represents the incipient
degradation of' tire fungal, and possibly the plant, wall prior Io the 
appearance of a diLstingui.shable penetrating peg. The fact that most 
penetration pegs stopped their development earlier in -Si than in +Si 
plant:; supports the previous suggestion that the higher levels of 
wall-associated thenolic comnounds in the former results in a more rapid 
inhibition of funrgal errzymes involved in the formation of the penetration 
peg. These and other ultrastructural observations suggest that in +Si 
plants the silicified plant walls may (1) reduce the interchange of 
material: between plarnt and fungus so that lesser amounts of phenolic 
materials are produced, (2) restrict the flow of material to the haustorial 
mother, cellh that normally prevent its prernature senescence and/or (3) act 
as a physical barrier if tire penetration peg reaches the plant wall. (AS) 

0132
 
29941 ]TO, i.F. ; DIJD1ENAS, C. ; CASTRO, J. L. DE; SOAVE, J. ; MAEDA, .1.A. 
1986. Efeito do. frngicidas aplicados na parte nerea, sobre a qualidade de 
sementtes de feijao. (Effect of fungicides applied to the aerial part on 
bean seed quality). Fitopatologia Br'asileira 11(3):627-636. Pt., Sum. Pt., 
En., 214Ref. [Secao de Microbiologia Fitottcnica, Inst. Agron6mico, Caixa 
Postal 28, 13.100 Campinas-SP, Brasil] 

Phaseolus vulgaris. Cultivars. Fungicides. Colletotrichun lindemuthianum. 
Fusarium. Alternaria. Rhizoctonia solani. Seed characters. Germination. 
Seed vigor. Yields. Brazil. 
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A field trial was carried out in Capao Bonito (Saco Paulo, Brazil) to teat 
the effects of fungicide application to the aerial part on disease 
incidence, germination, seed vigor, and yield of bean cv. Carioca Comum and 
Carioca 80. Benomyl, mancozeb, methyl thiophanate, captafol, and
 
chlorothalonil (a.i.) were tested. Seed healthiness was assessed by the 
blotter test and physiological quality by the germination and vigor (rapid 
aging) tests. Alternaria app., Colletotrichum lindemuthianun, Fusarium 
app., and Rhizoctonia solani were the main pathogens fcund. Cv. Carioca 80 
showed higher yield and lower percentage of pathogens on seeds than cv. 
Carioca Comum. Seed values wore the same for both cv. only for R. solani. 
All the fungicides used controlled R. solani on cv. Carioca 80. Breeding 
for anthracnose resistance reduced the need for chemical control. The use
 
of captafol or mancozeb reduced the incidence of Alternaria app. on seeds
 
of cv. Carioca Comum. All the fungicides controlled Fusarium app., but
 
none were efficient in decreasing the percentage of seeds infected by C. 
lindemuthianum. The best control of R. solani was 
provided by captafol.
 
All the fungicides increased the yield of this cv. (AS)
 

0133
 
29120 MELENDEZ, P. L.; RODRIGUEZ, R.; WESSEL-BEAVER, L. 1986. Bean rust
 
control under field conditions with systemic and contact fungicides.
 
Journal of Agriculture of' the University of Puerto Rico 70(1):45-55. En., 
Sum. En., Es., 8 Ref., 11. [College of Agricultural Sciences, Univ. of 
Puerto Rico, Mayaguez, Puerto Rico 0070e] 

Phaseolus vulgaris. Cultivars. Uromyces phaseoli. Disease control. 
Fungicides. Puerto Rico.
 

Bean rust (Uromyces appendiculatus) was generally controlled with both 
contact and systemic fungicides on 3 bean cv. (Blanca del Pais, Bountiful, 
and Naranjito) tested at 2 locations in Puerto Rico: Lajas and Isabela.
 
Effectiveness, however, varied with rate, cv., location, and disease 
level. On cv. in Lajas, the contact fungicides calorothalonil and mancozeb 
were more effective in reducing disease symptoms and in increasing yields
than the systvmic fungicides oxycarboxin and triforine. There were fewer 
differences between fungicides in Isabula, where disease incidence was 
lower, but contact fungicides again were generally more effective. 
Mancozeb was th1emos.t effective fungicide, reducing disease symptoms and
 
increasing yields. Certain fungicides combined with genetic resistance
 
should be effective in increasing bean yields. (AS)
 

01311 
29743 MOHAMED, H.A.; ABDEL-AL, H.R. ; FADL, F.A.; SHATTA, Ii.M.; NAGI, I.M. 
1983. Reaction of bean cultivars to rust and its relation to stomatal size. 
Egyptian Journal of Phytopathology 15(1-2) :1-6. En., Sum. En., Ar., 10 Ref. 

Phaseolus vulgaris romyces phaseoli. Cultivars. Temperature. Relative 
humidity. Resistance. Stomata. Egypt. 

Factors affecting uredospore germination of Uromyces phiaseoli typica are 
reported. The reactinn of 6 bean cv. (Taylor's Horticulture, Astro, 
Provider, Vadenal, Giza-3 and Giza-41) to rust and its relation with stomata 
size were also studied. Optimal temp. for uredospore germination was near 
25 degrees Celsius. The lowest percentage of germination was obtained at 
10 degrees Celsius and uredospores failed to germinate at 140 degrees 
Celsius. Highest percentage of germination was obtained at 95-100 percent 
RH. Germination gradually decreased by decreasing the RH1with no 
germination at 141 percent RH. Cv. differed in their reaction to rust: 
Vadenal and Astro showed low percentage of infection, followed by Giza-3, 
Provider, and Giza-4; Taylor's Horticulture was the most susceptible. The 
no. of stomata was .otcorrelated with rust infection; however, differences 
were sigiificant between cv. with respect to the length and area of the 
stomata, but not the width. Taylor's Horticulture had the longest stomata 
and also the highest percentage of infection. (AS) 
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013529903 MORA B., B. GALVEZ, C. E. 1987. La mustia hilachooa dfl frijol. (Webblight of beans). In Taller do (lustia lilachosa (Thanatephorus Cucumeris),
2, San Josc, Costa Rica, 1986. Conferencias. Cali, Colombia, CentroInternacional do Agricultura Tropical. Proyecto Rlegional doeFrijol para
Centroanerica y el Cariho. pp.5 1-65. 13Es., Ref. 

Phaseolus vulg-arili. Etiology. Epidemiolojy. Rhizoctonda siolani. Cultural
control. Resiit ance. Cherical control. lntegrat, control. Costa Rica. 

The eticlogy and epid(,miology of w(b bli ght of beans; (Tharlatj4er-iun
ucumeris) are reviewed and it:, Control thirough cultural [roCtice:, use oftolerant cv. and fun-,icide:r i:; di:;Cussed. Cultur-al practices that


proved offectivw in controllinj, 
have
 

the di-ea- include Use of' patoger-free
seed, elimination of Crop res;idue.: , crop rotation with norist species

(grasset. and :;crne vegetabie:), 
 U. oi 1 al ehi, and intercropr:ing.

Tolerant ov. :ire Turriolba 
 1, Porri lo 70, orrillo irtftico, S 630 B,
TalarLanca, Negrc Huasteeo el,i o uetar; bar line-,; that have shown
internediate res'i t-anue are FAT 76, XAN 11 2, BAiT 45 0, 11 7719, and CTA883-2-M. Chemical control ha:. bee e-ffective with, for example, benomyl

(0.25-0.30 kg/ha), thiietyltir. hydroxide (0.4 kg/ha), 
tripheryltin acetate
(0.16 kg/ha), ea(-berndazia 0.3 kg/ha), ;atafcl ,1 kg/ha), NF 411 (0.5
kg/ha), and tiabe rela:ol e 
 (0.25 kg/hi. The dia v :a d be-ol managed using
at integr-atud arproach in whieh lear, cv. 
With int,rt inate resi:;tanco arecombined 4ith nuitural pirati;-c::,ir'ed ct "e jucyit th incidence ofprirrary and lceondary iroeuicucand aIm'. ion u-f f'Ingieides. (CIAT) 

c13' 
2-.P0 RADAM, H.V. ; WINLTEUN, I. . TA.W Prevertion of a
 
plant disease Ly :ecife irA ibitio '-t fun
 1,l ]v-mie biosynthesis.Proceedings of the !Lticna, ,ezdciny of 
 of the Uniil'd States ",f
Amernlca h I(20 )26 H,4-6878. In., Sun. Ln., 1 atr. 11. [Dept. of' otan"-,
Kakatiya Univ., Witrnal 0 , I;10 r,id 

Ph s-eclu -,val i i ricl.yet,lha-ol . 1s-.-'-- control. Chentical control.USA. 

The DFMC (DL-atl ha-di f 1Lioark,-nthy 1orni thire) can prut.et 1plants of beai cv.
Pinto agair;;t irUect ion, by Lt edospror(- , cf the hc:un rutSt fongu:-, Uromyce
 
phascoli rac( 0. Unifoliclate leaves of 
 10-day-old j reeriounu-g-ownseedling.I' were [torayed witi, 100) microliter , iAO/le;lf at variou: conen. In0.01 er-ce nt lwent 20 at, p.I7.0 b,!fore or aftcr inoculstion with
tiredo;ier-; of Urorr.yee;. After 16 h in darkne-;ss in d ew chambors to
facilitate spore gt:.i ration, p1ant:; were trzainferrt-d to the greeniouse,

arranged randorily, 
 and xlincd for local les5ion: 7 day; later'. All conn.of DFMO 0.50 millimolar o: 1iejher I;ave complete protectior, agair:i;t tne
 
pathogen; at lower Comnr., po:tinolatin treatment- with PF110 weregenerally more effective than trl rocalation. The appearane of le:'ions onplant-c treated with . we- coren. of 1IFV.Cwas retarded 2-6 days. DF1O also
confers protection on unp-prayed parts of treated 
 plaints, indicating the
traiislocation of :;one prote:tive effiect freo; sp-ayed areat;.

DL-a pha-Difhaoromethylarnjili no, an analogou; inhibitor of arginine
decorboxyla--e, which i - the r--te-limiting ei:syme in an alternative pathway
for polyarsine biosynthei- in higher ptlrt::, confers no protection even at
5 mi.limnlar. Thi:; - mplaie--ornthine decaroxylase a:; the biochemical

locus of choicee for th .ror,, JI.n of plant dieases by inhibiting 
pclyamnnrn iMtat eli. () 

0137 
29909 RIVERA F., E. 1967. Invstigacionos realizadas para el control demustia hilachosa (Tnhratephorus oucumeris), (Frank) Donk en frijol com~n(Phazeolus vul,-ari--) en El Calvador. (Research on web blight (Thanatephorus
cucumeris) control 
in beans in El Salvador). In Taller, de Muntia Hilachosa(Thanatephorus cucumeris), 2, San Jost, Costa Rica, 1986. Confererioias. 
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Cali, Colombia, Centre Internacionli de Agricultura Tropical. Proyucto
Regional de Frijol para Centroamtrica y el Caribe!. pp.1118-123. Es., 6 Ref. 

Phaceolu: vulgri::. Fun4gicidec.. Chumical control. Rhizoctonic soloni.
 
Cultural co ntro l. Muc ling. CuItiv a r!. Pe:i atarn-e. El Sal vador.
 

PeCarlCh r(21 ul t on the use of' fungi cidec, cultural jtractieus, and 
reci ,tant bean var. to control web bligh ('hanatephoraU cucumrnoiiS), in El 
Galvader, arc conIeri enomyi applied 12 and/or 18 daysc: after planting, 
m Liob 30 day:; after plantin , and benciryl at IJ0-15 days afterat 


p1anti rg ConItituted a good ohellital control Iogra i agoatt the discease.
 
The ueC of suga rcane leave a: a Mci1101 wa an offiCier Iultural practice 
to avoid :.pi;a:hin; and, in tur', . CUCII!ncriL ire, rorce. ',he package of 
cultural [raticec to contrcl the di Lei:;e i ncludec" tleC use Of pathogen-free 
eed, eli u iatio of ei p coatidte rop rotations with nonhos, species 
t.g., gra):;e), aind plart i) in row: .8 a ivart or, when iiter cropped 

with mai,2, at 0.15Iv fcr i ill roved a i v !'culati on. No native bea.n
 
material witL acept able.: teraicLlt to e dieal-e Lac ben found, Lit
 
'eculti: f'o ovaluation:; of the lntt natona! Flight Nur.cery have
t Web 
alowed t5: identifi ation of cOorce,; (A ' t clcranet Icceh a:; Santa fRoca and 
IloFCrAT) i itttico. 

013!: 

25629 0j1O1I{ftiEC, T1. IELENDEI, 1'. 1. 19ft0. FITlot of fengici de on disease
 
ircider cc ir yield at br':i ( 1hlia.o].ue; vi .''iLe: 1..) i fected with
 

a Iareii'l: -oia l tr: , Ai : rc' h,' ti 11 1 otrtll:; race. ,Joiirtnal of
 
A'r t'tl: I t " F i' ( i e 70Ci 1 7-134. En., Sum. En.,

1 hr:f 

Pc:Eli or i ii u i: : r rD # i r: c I a oc lyt I hh eclci'llr. Fungicidesi. 

CrI. Ii; I r1 1 r oOr tt Zi I i . 

TwO'a' 1-V d ITiit..i" br:, rt ipOt (Cail grifeola aind 
A'.cochta IO I co, yt I rt uir), wtir, tf'.-tvrly controlled
 
iw ti tht chitr m,ii Ico r., clciotha cni , and nomyl.r, Bi-Co21 ___
 

applJlicatio f (T r ilCIitC:+r Znd iorothalonii (1.12, D.48, 'Ina 4,48 t r/hii) 
tile b( an e. 


attack:; by [k,th ii . r, fctter tu tri artment: than
 

Uffectivel1y protrttd of [ci C oat-t rid Nccariijito a ainst 
r Cv. onita torhd:d 

cv. Naarnit tMc, ofio til .ytld. at 1.1,' kr/a adl chlcrothalonil
 
at 14.118 kr/l Li r yield iT ev. ornil '.fclted by 
 arrguiar ltaf "pot 
by 70 and 704 l )rcert, . ] i,.:. n lOt tr eatid with benomyl 
increLcet otily wh tiIithr' i : t A ' thi: ltnid cr1 . Even it,
 
tLh lowest .,¢ , thr 3 iii rt( ed yr 1d in cv. Bonita
 
iffectod v c l 1. Z.f : r A )
 

29907 };OD IGUE , h. ; CFiCuN ' . E. 11!87. Fvr V.rde rCl::I tado:; de la 
file i contr'ol 

olti t iCi a. ( 1Rev iew cf rke:earc, ri,uIta r. wetb i ght co ntrol Jin Guatemala) 
Cri Tal ir -a Hi I ach ,p;oils 

* nrc: ai , cobre d1 I U:;Lita hil aehor :a doI fri j el iomOnen 

d% Muct lila a Thint n euccumcerri,) , 2, Lan JosS, Coita 
Ii ca, 19 Wi. Corfe re i a:l. CGil i, Co cicbi a, Co rt to Int ernaci c nal de 
Agricul tura G'opi al. Proyect c iigio cal do Fri jol para Centroamt-rica y el 
Caribe. pp. 102-I Ci. El. 

Phas c i I a ri . tihzoetcra a ;olani . Cl tural control. Chemical control. 
CuI ti va... ti:tance. i:clhing. Guat enala. 

Resultc of recearch on web blight (Thanateicru cticumeri: control 
conducted in Guatemala are :smitrcrizod. T. cucumetira car be controlled by 

al] f'artcerc through the use of mulchec: (rice polichinigs or sugarcane, 
maize, or grac- leaver) or the al licitiot: of paraquat to create a mulch or 
of thic same chmi ical with a shield to control weeds and maintain the 
mulch. Intermediate to large farmers can control T. ueumer'i by (1) 
ridging in the ist mai:,e planting, applying paraquat in the 2nd maize 
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planting, and planting beans in relay; (2) using zero tillage with
 
glyriroaate or' paraqurt + [rc, Aelective weed 
 control, and chemical disease 
control. The follow) ig 13 untries fron it' 1984 Internartional Web Blight
Nursery showed toleranue to T. cuctmr ii t.ul tu or greater than that of 
var. Talormanea: 'AT 450, lAT 1:3'. XAN c)', Mj. C, IT 7716, ICTA 81-I, w4s 
21, ICTA L-P83-2-M, bAT 76, HT 771'1, :CA 81-(,i, h Al 7(1, and XAN 90. (CIAT) 

01110
 

29911 Et'RIOIGUl' F., 1.1 '', . Iia 
 ru: tic till 'ho,'., 'ontrol y ,!u sitracl6n en 
Panair . (Web tIor,.t,it : eI l.. I nL :itr.A it n in pf nir<). irr Taller' de
 
ItUstis l)ilahcs, (Th.ratt.t{r'i tu'urtrr), 2, (Err: 
 Jom", Costa Rica, 1986. 
Colurerenci,:;. 1 ('oc.n:l :i, Cetntdr inttrnc'r.i de Agricul tura Tropical. 
Proyeeto tIt'.n. .. : ' E r'jol0 ;"r (t-r.hrat irie . y el (';ribet. pp. 129-138.
 
Es.,2 if
 

'h:ola: vu pr: . d's.: r. : C'j q',,y. t1'orl ucl'clri . 'it :al control.
 
Cal tr' l otrt t : ' . lift: I tt-n '. IFanai.
 vr a 1 

The tpidvmioio y c r rt','i w, li: if: .''r. oti!r,f a'' , it 
(Thanatephor u:,CL:' t It-'' L)I i t::,' 4:Lc:u otr; t'ol ir.n k'a ' in.,!r..'t r ,rtOr.' or.il 
F'anara tart d1: (tua:l:i !. ' I." t :A 'trI ici tiort, w.:: :4 ai ed uiing benonyl
and ehlcr thalori ,t 0.' 1r.,:A.' kg1i-., r '':;'., I:E 4 a;;'l Ication.r.
 
Cul tural :r , i ,: c to
r''-ccnrrt (!l'yrol th, di t'.:: e irclrude Crop
 
r tation: withi h tl', of.''
i., '.:;:t' of )i('ker-l'rt:e :' d, elrmin tion of 
crop r'..'dut*:, u t CI' ru...hr: Iwt,'t': ), LQrd sin. t.ia.te The : t web
 
blight-cltlr ,ra, I' 
 2 i' :.r. dea.rl rt:rI ': t: h'ro'. cf the Instituto
lnve::t i . ,rtr,A :'q. j i:i,,, I t 1%",ilt f'tr th., 1o<if'' of ('ry: An are 
1ltt ed. (CL"T 

1h iiIChi'iU' f 

Conrt,, iic'i , I'' . 1'i",.
 

29901 TAL '.1 1 (T !!'Tf'7 1:: CIIA(tk ' '1: i.A! :C)'UCU I,h)Ian . os', 
C( r, rtn.:, *. (''I' , Ia :,'). ,'Ilr. CeclLmbia, Centro 

Interric rr;rif ,Ir :o . ' ,i 1 . I: '''rto F'ri :1 

Centr'or.,Lr., y " ,1 1',. I' 


1 T, U le.fit nA: ('' pa 'a 
q F:., ' ,' f ., 

Phaneoluc u , ' !. . ';' trft. :.:. .r;4'1. P:ait -'1'-E ivar's.
 
Petit rca', 
 Cult'r a : ) a:.:''' 'of r',t1, l'.l r:,,-g. Covired ibean.,%

Lpidt'ertloto, . it m,'o . :. . '.... ihl, pi:
t'I 11 t I (i!f rif. i ob. F1
 
Cal v.'dor. I .'!ltr..., 'c i iC:(1. 't i i 1 if' ,
 

The 11 tc r,!.'. t ,'t,: 
1
vr t;', if ,IAif h t'i f'. , ('>.,..tr (i '11,U: cuctimer'is)
 

Workshoe;p 1,:ld ir, 7.. R1:',, C.:,t, 
 rit',NN, v . , -7, 19)',, , >: fa t of CIAT's 
Pean ht ' or'Froic.ct (Tentr'.,i tr i,i:,,d tire Car ibbean, are presented.
Re.'ear'ci trogr,':': rr :ri ft r-: 1_ r.ctnexoir' l to TI1. oucurn i:; arid
 
disease cottrol . Cem:ta lit':, t):un, 
 t iuc.t i IPay, Republic, El
 
C3alvador, and ioifira 1i'>,r't':ented. tror: fec'.rtccund.,or'r variou:4 di- ease
 
leastinrig p'oc':d Sat: given; the Iyitenrhticn,i Wel 13light Nur'sery, 
 control
 
Stint egi e:, and re:.,-arch. p. :: ar': also di cu:::ed, indiviidual pa; rs are 
recor'dt. in thi: pu)lication rundtr t tie 'ollewing L'con:e'utivt' no. : 0082 0108 
0128 (]1:- 0137h C! 6140e 177 ( 1?'' tlt 0180. ((cI] ) 

01CC 
289145 TEFFER, (..C. ; AN) KiON, A. . Twc ulivar's of bean disaplay a 
differrential rt :;r.;_ ti ext, acellulwr oemlonent:; fr'omr Col letotriehum 
lindemuthiarsi. TIyn:ologrerI ard Molocular Flant Pathology 29(3):411-420.
En., Sum. En., 2' Ref., 1'. [Dept. of Biology, Utah State Univ., Logan, UT8R3 22-ir500, Ur:';] 

Phaseolus volguns. Colletotiic:um lr.demuthianum. Races, Analysis. 
Glucose. Cultivars. Cytolog[y. tioehemi:.try. USA. 

Certain extraeellular component. fror the alpha race of Colletotrchum 
lindemuthianum exhibit differential elicitor' activity on bean cv. 
Purification of alpha race extracellular components by van. ofa 
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chromatographic- -echiqu,!,; krtev-aled ,t inhfcl elicitor vity cocponentc:
 

with different chmcic cmj coMiticon Cnc cOa:n: of cliciLter, which doei
 
not adsorb to DFAE-Ccihaliy: o' CPP'ij hradex, [.': so:; g'+lactor: (17
 

1jurcent), glicoe (3K prcert), ic :iroc:- (4, tcrucnt). Thi::
 
carbohydra' c-rich ccm'ldtA Ii:,py, hpyrItv h Iel: of elicit,oi activity on
 
alrIha race ira:c omitibli ark h-.d Ki'rt-y baI. hut had jo eli.citor activity
 
on ccirjointtit: G r' t Nct!t r bi'.: . No ->ti'icoliui' ccr o:rf:nt:, from the
 
betc. vi-'- ,ctA ("Iurt. , hit-- -1i :tcr " tivity orl con';atiblt t'.rk lied
 
Vidici'y NrNc'hr 1,< i,'r:. )
-ri' : 

F9 Vi ii. - ('t~';',iiKb. ' . irhet I 'i t ci 

:. L,:t~ f', V1 t 


N ,A,' 1t2. t Vor' t UJi'onvycec 
[NaL',-,J .G .J-t.F:[cZ.IL ' i L']/:it t.' r :, pf' L , 1. (TheU 

v .r ICrr' .0. i ': - >. . . i l ici rc:i t fant host 

' i ill It.l': .i;r ir:l' r,T.ricidU:i i in-r7 1r:;c'hutu
 
q (4;): ','[-: '1 , ! ., .'cc; 2, F1:. , !-i ,,,-., ii. [ Ic: . fur'
 

-:. ut: .) ",ci,?. il' :.:r.I :. , t'l I..' ': r ' . r 'vii : ' t (irciUC ] 'O,:: t ' 'U 

(.1 . : . . . :.t i i'' . .:'maiy.Pr",', l''-;i'tilc o: C1 

' ; tt It~l ;; ,:t,,, r. :0.t . ' . . 2 ' Ii , i.t it~tccij tc 7i-ci ed 

firt t.'.:.rr;t:.t:. ,k: lu'l, ) ~i rtlinf Fr 'vii' ie fcigaeu 

cr, ru.,,;4 ' , '.,': ; '<;t: ",<:'',: e : :*ty cr!ly ij p,-.r'cd whor 
cti.v:f ' [I'.!f.' .. - . c .. c -': . Il; Ilfl,. hli, '( ,k ' I',.'. c iii-'. t ir ticO i':,crl7. , tcc( 1 1 cl 

vif . . ... c :I hl i .- : . d c'' I'''i "' L, f 11at , 

iVy. ilt .1"T , ,t ! - , P : i g:Jf 1 I I T : :'II I V i e: r'rri 
ri, - I':, - ;' .' ' ' i my I r ' .i 41cr. liei 

lev :: ,iL: rr -" ' r ' ; ' '', ' " , r :it, 'i y ticr :1ir by 

tI.E r -:, ra::. I:' . ! io ! L . r l--1, y dt; c l of
 
t lv 1.t 4,; : , ::,',- ! . -'.: ' t a bi I ,A ;rtbI 
.l 1y1,1~<:+ tr: 1, ; : f .I VI 1 :i; 'hr.y1,,~ w Zt : I fllt 1y d 1 u d ta 

u 1it, ir u, 
idoI ' I. c 1-t r 1I ly I !t ri-t r. 1 c-n to, ) 

SI : i ' 1 r (' : W i. t 1. p r-' 

:d 1 1:r. ,, r ,;rc . I ID ' :1 ti'! 1 d too 

j" r ,; v'( ', 't I ,.f. ci:cL r5l'ormi tm.cuct if' (CG( on the 
u ' r Ir(.::" : i; t ( (:I i '' r 'i inti r, to ard ; the 
t Cc:": . ' I- S.' i ,:, :, it .:l or icrit A i n. GCci 

r '-'cl-,-.itt "I , Ir 1 cicilty cf apjcre;corliarr.i'v 

lC-r-iti I, r .ci 1, .c. 1'' I .' , t-vIi, T. ji' - c cause of
 

Si( I vi t y .
 

(0cc, ;tc , A.; h iA', 1.. '. <,h,. .1 - Iid I-I - tron mi cr'oi' coly of the 

int'(v! 'ti I. tL tr. t.' - i. r(fI 6iZ r-m :, lCri ,'c:, ( Ftccic r a heli ranthi ) and
 
1ie., , !.f. r~oljc :t . -11, i . ( 'a ( H-:cir o u. vulga'i: ) . Canadian
 
JoUc ,hi (, 1c1 t;,-r.y it(.4or 1)"" ' -: i'' . ., "ur. Fir., Fr., 13 lrof. , II. 
(Iotay 1'i-jt., Ilr,:c. ,'r'.cc lrc , ' (,itr,i i)t ir' ic, Cancda nS 1A1 

vu, I. c,,:. l3 y ly 1 acdI:,. Leans.PIh;l',cn i: I-r . Ai i -'1 CCIi ;.I Sic 
(CLT-;, . 

Gr'owth " ;urr-r1Icwir rt:'i; ('c : W c:o jird, icic 'ic:- c-inc ro-iianthi) : ri by 
glct f-:;ccjy in i ' vii' l ': , in ctrr'i*'.t :d FViiiN-ih buci, leave-, inig ;] 


e , %
Frito?. I - !v , ri'Ii oti ion h t ri-itre fcc, or1i'c'i ( 1i(-t, ar'd col lodion 
membrilc, . ho:: u t uj:-.r':L-t d , t fu igal gi'ow . h wa c r i ght Iy redo ced and 
the I'or maton of iu tor i: I I ti t cei1 : wa,::i inh i bit ed il o ntreat ed French 

bc-crfl Ieo/:.f . lIcictrir1,ll mother oeli:, when pie: cot, did no form liaurito,ia 
al, adjace nt m l:ily l ('iil WL1i u,.Irlly W're highly rufractive. 
Pr'einoculctiol hcat trect.,t rodacued tire incidencr of r'cl'rcactve cl I 
w,i i.: and i ncr 'cared that of hci;torl aiic t.her' clI: and haustoria. 

Uit'a:tructurally, i rfectlicr. hy;ae in unheatod French bear leaves appeared 
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unusually vacuolate and often contained wall appositions where they touchedthe plant eel Is. ,ili ca-like depo'it:; werc present in and on meophyllcell walls at moat Infection siteos. In heated plant , necrotic haustorlawith small bodies were seen at fewthe oites that lacked silIca-likedeposits. 
At other :ite6, the fungus appeared to have -,topped growingduring the formation of the penetration peg or ti.o haustorlal neck,such neckcs 
were eroructed with silica-like mciterial. 
and 

penetration peg:; 
At most sitos,were occluded recultiing in the unuuauli tuation in whichthe haustorlal mother cell rema i nod :ceeminrgly alive inrspite of
necro:sic; 
 of the( hiau:tor t15. (Al;) 

the 

29741 ZAMPOLIM. 014,
,. I ROlGVt,1;, C.I.; 
MAITIP;;, M.C. PEI 
P. 1985. Controleferr'uger:, do dafeil ru coro rungieida.c protetor,:; ajuttjco. (bean tustcontrol wit! Iro,-,:tjve and sy:'ti' fungicides), 
 'ejva 15(95):1-16. Pt.,Sutm. Pt- En., 40 'i:f. 11. [rD4to. de Fitopat,oloia da Univ. , Federal deViesa Vic i'(I lla[Pr-l] 


Fhaucolu v ,r :, ll:'
 : woo1 0 0 i tt1. ,. Prazl. 

The effect of rt%4 LI'I,:, 
 to cu t-r',c [: iu it Wai, "udied and the 
:y: r ilugit compared, Under 

effectivity of both jlf- -,:vt airid tem , c dec wan;
grcenhounu ,hdt t
1, roi0 lc'I, riar o , bitertanol,thioriianutv.-rm,,tryi u. ir 
 tvi1 reimfu, trior-rie, and oxyearboxin, at1125, 1200, 1 100, a11d 37 fI a.., np., proved to be goodproteotive fuilnid: rwihtd :;Frayed until 1JEday: be"ore inoculation
uredos1 oreof IJ:'uyou,:> 41.ull 

of
 
tyvar. Cxycarboxin and triforineshowed a 'iu't've If t wC n; 

yar. 
L pray,:d up to dcy: , and hiter'tasnoltrladimfon u; to 3 day: 

and 
after, incoulation. 
Urder' field conditions thebest, mccsli were ottained with oxycar boxin (0." /na), bitertanol (0.5kg/ha;, and triforint (0 . liter/ha). (AS) Ee.:also 0017 0049 00810102 0106 
 0171 0177 0180 01bI 0182' 17,18 0185 0186
 

E04 Viroses
 

014629693 ACOST, J.; ALEGRIA, A. ; LASTRA, R. 1986. Some biologicalpnyslcociunical proprties of bean 
and

rugosleMoralo virus . Phytopathology76(11) :1182-1 189. En., 
Sciernue3, Facuitad 

urt. En., 30 tief., I1. (Dept. of Phyriological
de Medielna, Univ. Naolcnxil, Bogotn, Colombia] 

Phaseolu: vulg'ln. I-an 't eoctale virus. Iolatio. An,iyS:r.Identification. ':ym tolatogy" Cocrnbia . co:tlrica. Fl 'Ilvador. 

Characterization fI" tIHh.V f.,olrr'r; Ca Co-rlI It, i, a, confi'irmed that thisvirus beion, to the cn 'llIru' group. 1n :;uclo:' de r ity gradi, nts; BRMVsie paratLed irt c ' n 'i i- ] '' 4ori, I :,after t r i ttedicentation andInto 14 or1 dir Ity cuMpo!:rlt: rf01oc CII ll ietqt e i-r :z,dimunation,dependiI on th, tyl- ,f tfr "Ith(:11,tivf rll'toiC-[rot- i 0 ,articlu:-rs'oly u inrtmo 1 r' alsoi-ut ru44ore'Ic forr'- de[,endii g on the type of bufferused for -urificatien. Uir:actioroted 
IRlMV, a: wtll i, tie individualnucleoprotein prticle:;, cortalned :'(39.5 x

daltona) 

10(3) and 21.5 x 10(3)
or, 3 (3 9 x 10(3), 24. x 10(3), and 22that could be aepa rat cl 
x 10(3) dalton:;) proteins

by :2T:-p'lyacrylamid 
 gel eectropihoresiti. The no.
of poteins oepond d on the type of buffItr u:;ed for the viru:n Furlfication.
From symptomatolrogy and 
b10 haracteri:;tics thecy:;i 
 Colribian iolateseemed to be clc!3Ieiy related to the bRI-1-Co ta hiica --train but :,mewhat
different from th t PNtIV-Arspoltado tair; from El 12alvador. (AS) 

01141297 19 AWAS7l, L.I'.;PATAK, '.P.; GAUTAM, N. C. 1985. Control of' virusdiseases of vegetable crop:, by a glycopvotei. isolated from Boerhaavla 
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dl ffua. Indian Journal of P1zant Pathol ogy 3 1) :59-63. En., Sui. En., 19 
Ref.
 

PhaseolIu vuIgarl. Vi 1 Viv>.:.ru: ihiS tti ion. "riq bear:z. ",cdl i r...
 
Dieane control . I nd i a.
 

A virus inhibitor of . yeolvoteir. natlurI, i .. J IIroT ti., rcot: of
 
boeiahaa~ ff~a .<, 11 'i rn.<.r(.form,, of
i~m ha!: 1;owIn 110,1h , a aim 

IlInt vi'u :di v cI-' fl'e,I It I c-v.r. L d the 
infe.C 1 1 1' v:ru: d I ( r utLh i -1d (.,iiri I 0, wrmI i i I . wt k 

Ii) tl I " i>&[[ i i u('lIii' ii: , ivd itti- . Lay f the
' f . I I,, I l A t . :I I -I " , how ,tvr i
 
Vttl ~di o 1 0 [),:[i _ l : :: r / t :10ln 


.all Ig! ild :.1 t 

w ih Inl:[It'iif' 1,.l ," r t U " tI.(1}1i,t,/) v' i 1:wit'1.d the week;or;v i rtA--ItI b .I ;A" , I41 ':iyl T, 1 111 ii , ceLI A1cr theld
I' I 1 . th1_1 tIrAtjt l: :' ,.L 1; :'.tlI'L',,! WIL a y f ese 

1co I i LI I ,::wIt'- : raly,:dwithI ('t : II hJ t. ov 1', " &[,o t Wi 1l1c., wA it wee]hiit itor, tv(reatmenlt
 

li i !iT kcd I r I I c : yI:: i d . lT;! it 1r , I 1 .It itr ,JucIio 1i 
th,: v I'lly 'or.ht f: IrI 0! tc i lt; . 1. l I fripW Iti. irK' .1tor i ot t .d tihe
 
"dO [I .vtII 1U:- t A'.'
't,'ntI AA) 

~ ~ c,",A'' t".EI2 . Im of30637~ ~ ~ : V l;!r". Ce IIIu :.,<. s, k.A , tro :"' l'. 

Et Il:; 11' 1 tA0 I t : I'rA j ,: 

!'I'oL olc,C, t11:1I t . 1i9:):7-13. Fri. , um. I1"., 25
 

t ',IClt N ' I IA i l t,-dI Vt. . . I o.I ' IaLnti; 
(' ot't It(,) 


Firt l 'ci':i :. ' (i:;,, v. cIf AiI: , i,,
t.D t ,.1, it y I. di .': IT_ I.E. C 

j'y I f 1] !, !1d Iy J ar 

; ito 1L :II : 'I'. L t .- 1 t, ,, ,1I.y I
 
I n :.tIlti: l . coocl l i 2>'2 t 1,tfi ti'. tve
, i .I t t :v 1: e , Ii; ea 

,. i. i tIt f , .lid.tcii ,Cac ( t , I , t wer 
tI I' CVThe obaly ;-1,c1 I :;i CT1 I L f t't,:, e:i ! tar ,t tf Ifl int
 

Coicit'Gbi
aridpiciv :.vI:V umi,! i . ,HiiTIi, i'"ad ig:..; I 'io ,i': :.;iifltl t:t'tC't 1r:,; ii.1:. .guhliWt. tI;.Ii tnc,F~..itII I! i .
:ytr clt('i flrc., Ao l iin, I' gtVfly i ,:t md eclo lv t ctEXI I,i t .t I'IA!, 

IN.IIAM1TA, C1186L'ClUIt ! n;oA, i'('oa;lt2865 C1TIS, i 1i' ' I f rii e-ttiocodt.1 mo! (.16 11 d,.i cl I.I ); 11 i;d u'oV'it IC CODntrl'(aiico f'r"ij I !t';J 10,Ut. (GLeneL!t 
eorm)rir ru: l ti: itof tean n ,.o ;jc v (ICM~V:; otidJItut LrI iIt) . Co -nitdk, 

cientifCnco i ; i: H.F.,ora 1 ., F. ; a :;ti',oJ., V. Fr tduc ct6n C:;IilatIa . Can, 
Colombia. 5diav1e[. colo uto cm.y1716(10) . n. . 1 ua deErn., u. ;:9et
eL:udio 25p. Ll:.,11I. 

cont1rol . Colomb)ial.
 

ThIet.odology i t:;oCoy,AT ou t:erie r ,-i.,tanet LO V intoinorlorat P.C. 

cocnn. rccIzd eanr var. i,::deser0ibOd inr de'ta il. Thu techniclve:; fov' evaluating 

rekildie0te , tk3. g 
hybridization, .ection,,pro !ny It : t ng, and nec.cx-o 

New l l SyA lt account thIe of' rcl]:<tahe,
 
i te,1.ng, (CIAT)
 

28952 DAVIS, R.F. ; IiAmvI'ol, fl.O. 19(86 . CuICU~b, V m aiC V i LI: i:;Olat.eS 
-Ledbtorne i n Ph.el';vul gari,.: s-erolog~y, hos-t-p~athogecn relation.,,hipt 

, 
and 

s3eed tranfiioiin. Phiytopathology '76(10) :999-10014. En. . Sum. En. , 17 Ref., 
11. (Dept. of Plant Pathology, Cootk Col 3ege, RutLge r': U rdiv., P.O. Box 231, 
New PFrunsiwick,, NJ 08903, U A]) 
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Phaustolu: vula-'i:. Cu,:(
u' ber m.!o:a virt:;, "t'roIogy. Sued t.t'n.nn:o~ion.
Hout:: arld . loa',::Cltl:o'fC t iviwtu. CyI:.rtoe.- elefy. U'. 

11211:. 1 , V t:.I;eect d M Ia 'i V-.1I I: o t .''eud-bovfi(t it. bean, wcrl: compared
or' 
 ti o..l r,I itL Ldne, h t- athc.a' t'L-l ,t I w 1 -,.i arid :el 

i t LI oj.vtt/'Vll:' : tle: , I', F", L43 ard Pg werefIou , :: I '," . 'l ly iIdi:Al:. ui:ihall, hy 1.',1 diubllt -diffeu:ion testL; 
ItI E tC; t iiI ,ur 


tt.I t!' 1 '' It - . 1, L , i,1 o I 


I'l . hd tI l Ilr. 
1 'r.:. :; ( t no: iCito Vij'Ue-i 

C, III tt 1 1 i i ri t11,.u 'tVrut I 
L : Lt I f. I t : ty I,'I Id , -d f u:,C ti:, wvtta: d e if t'.t Olt
 

,tl' t , Ic . I t, it t ' ,r 1 } ' 
 t it h 0 1 {,!L t t rd IonII 
I yw 11 LI1t O 1 1et X- 1; C t .w . , i't ud o
 

t:t':.Il ly. Coet 't. , 
 . jt . ) , e ly It tj ' : 11 1 tl,':t [Y I!t 't I t t V I th y Olthlx: I f I/t v;'V i 1 t:'--1, '1t" ,d tl tV , V it'll::CO nc r; 

vi '1 t'' . ti' , . i ,Vt' . I t'; Intt. t I1. dI t 'r : ' i:rlt: i h . t V ll' t tjtLI Was 
It.a et t[Il ftn: I lt " ' lVAO.& V I 1 11.-! , -!, , ,f! 

i 
[I;t 

1 Ba 
d, 
I -, 

, 
' W' ',Otil't lt if tie t:c' W itt, 1301dbtI 1 1 II-I' lsarpll' y a~flt,- t.h,.: 11th Wk, 

cuc h(Kt'l'l r ', ,' it~I l .' I1 , I L'1:; Vit't'i ,ornltt dJoll- . aidIll. t- I70v 
d oi i: t ' It 1 '1 , I 1tlt ). t :, IIt tfit1. 1 it It,.Ai 4 o,'' Om qWk. aft eP 

tat"'i, [ ut ' Li'exj tt, .. t'l h l l ' ('t:dC!~~ t l ' 0 tLi t i ,w ov oboeI~ t on andS I ( \l~rw: i1,1*;'A. tlt:a : &ltL l'it di ,CtU::f;td. (A,' 

"ICUF ;,. 1, ;4 Fq , 1 -lA, tT'" L,, it.f:v<{0 de oT . i.Yu I,;v'anr I ::alil 

nl;ec~ifli(-.(1, v-il: < I:.,:! c t(u 'w;!( 
 dr, It i oteiro lo !r t '.] (Att,!Iits of
 
vj 'charl!{f i t 'i :1;.i/ :,I( [i u," t,.,]I j (' 
 ,ltl
t It, u-! v uL: I'v( 17, Fitz I I ) ,

F It (I L! (,- ;(; I E '.1:I I I 'a II(-,) : 1 -4"I . [It ., ":u
: 

. t , :'1., 18 }h'f. I[Pepto.
I.", I10::::tf,~t;p (, I;.:A C'i1,i t F I it-ll '/ , ' .;,>00 i,,Vr i:'.-M,;, Ffr ,iI I 

Y'h :x.A:OlIu ".(t .,i J i ,iT , 1, it11:,. Ct ti va ri;,r ;~tt:I:1(t {l {ii ]:;el,,tit'l. 
: tio,,t1. i ( Ili , i : ; t I ,tI.:;J.: : i , I1. P.,tit t , ' ; t y ". ili;zAI . 

1,T1 _;(;t '.:l~V, , : ' : I: "i-? ,i '7iz ii; ,'u i l t I t -:t: i 1,Ji wide v'arng of
 
LtItIG1,-T . t f~~.It,Iyr ou i
i' fi1 il rP . hi;ii <t,vt'il' iialvarp. andl~oor~iloj IIv ArtittI, 1,-tilt, i tIt:la 1985-Aco 1 lumboira.-eul:m'vplbj f'*i,. in i.t' (T),d : ti~t,Ii ih< ~vi'* Ii : doiior iand t !,t planlts.Syt ' n it ly. L:til,' I:.rl If; . - r fl ii -'tl'tt,1 C'oI th1,: 1 il(ttlu ; ' ll;;{I ,salt e n : 
L;t .I'l : ,; 1li lt1. i 1, 

V -d, I Il tf::',t 't i ':t['il;,1 te ja.l c ;lt dtif'fi'(' ~ l 
:~o~- ;[,I U ., 1.(t

; i "(:lAl'llJqtfwT. W,'rc tll ("I, A I <;O, thet
 
t co1h u i'' :tt t ]y
] 1q l , ; i i 11,tilt. mw(tt1;ttti ]t~qt'vitr-m2i: - itin ofl' ,imi lar 
vv l ... I:t.: ,i ov, O il,-iIh r Ii. ii v.f, I:,, t i'iu I ( i Iy v 'iptli't,td Al]1 rt:f3s1t :; weve
 
nlegattiVe, I liI , Ii r,K th t 1: ofitLe: of' th, 
 loc('i] (}):[ x , orave'( I-s; t.able 

1,OL0-"! ; : 

: 
01;iirat. (:vl~t,Lh~if'.:.:l(: t. to bt"t, ;:li itt


:;lilt 


MeCh-1111 (.dl ly, } i ,'(.r', t it, m llkUly thait. 
e.her tL,_chiiquo: or' th(
 
di ,Ccvevy ofl it 011
1,,-w Varti ;.ft orl lintanift of' Ulu: comlu~l x mi,JiL lead to the
If;f'chanli'al tr n i~ ;iov, Of I or noueI'Lo tom t Of' the Praiilian DGMV
 
comple-x. (A:)
 

28873GO(;'II .I 1086. [uC: vit).(i:, dl'; e 'c.;(VMeul 8703). ( Vi ral 
.t: e:if]t
it'e l (lIVF703)). In ln:;tit-ut duf3 S eiencef- Agronomiques du 

P~uru ridi, hafat or t Annul.] 1( ( (~~l)( 9 5 A u 1986). Bujumbura. 

%,.3, I .93 . F 1. 

Pha: ,Iolui; vil,i,w)i:. -ommul/,)l[!:; vivul .n c ]lroctllatlon,. Cultivavrs. 
S~ill)t o~y. t vl,,h. }L111t1
:,n.to i~ 
 fl j , rjtAma. 

Tho, JI f;ymjtul: 
of' BC11V Ir( !I :Atd ivdiea-t~inj7 that in the Murnanira 
exptl. :;rtion, [fi'l-l-1
i1,th2Fj,i:' dtjj, o; Of' Jfv'tt.ition1I were observed onolimlbirijig bititn:Frowr, in a: i;oe(ilt~e,n with maize. Vanied on the shipment made 
by CIAT-Colomtbi,, el' L,iud , of' btuanl var'. that theallow differentiation of 
BCMV ant'ipsi, of' B01[Vp oliite fro'OliGii-tozi wa-, foru:,ed inoculation. 
Local neecmtic-li,., l -,Auin_ wcru ob,,,rved on lt~afprimary venations in bean 
var Widulua, Jubila, and Top_-ero p (ev. with domliinn allele genez of the 

58
 

http:t:t':.Il


ritcro:;u kt- nLi), ard Lyj i (ivtiV f y!ijtu.:,i I,.Lt il. v;i . i'utillt ' Wilt .- and
 
<Jeil(cv. wit h rt ,t : Jv, -. iV1 l, fA.t:O~f tII lh, I r (C IAT)
:I:r,:; ,) 


'591 -'.-G;-l[, X.; V.F NIhAf, 1'. ; 'lu A, I'. 19I. fl . Iil'( ' vit.y of
 
V1.V~iUi L:, tji,' ,utbt.-: tvzar~d, u I N:A I-(r i. .;u, it~,.c 1.y Ib,:a.r o Ide n
 
11,1 ;i iC ' .IIi v 1'11,. f I'l~ !L 1i'~ 'I aI Itl I: r t ' 1;h, ,I -h<iy of 

: it I . . ] ' ',' . m , I v I i-dLi l i bear, 
cv TO . . V .% i ,. I'It, .C I - ;.!',t I , i t.f I -:t ,i. tI 

t ] t I ) I;lJ i tt' l ,I'A, ;It~i '' '''Ic: ' th: II i l; ity Q hlt.wit ii 

,

* !..t It' icit < ''l'' ]' l '; t' IA : -:I* ..' A-cIq l 'j''Ilt l hy 

'l tVli.l. 1 ,, t] Ai' l-- >. l I vIi: lL 't~' ll' .L:L A t' i i Wi:Vwith1 
iIt tit I , I w' Itt 

GPij:t t IAl "t l1% w. t 1 t tV L L' wor1-heNAt 1 l i ii ,1tii 1t(6g1 ltd t 

cIIi iX, :i ,t.,. tiii- dt. !NA i: l t ii J-t.,I1 4 tbi -:tI'hl<.l t- bycvr d 

' ll-tif iit Yi , F,-:i-<I,,hI I t-tiut iut cif o..ilw ItbtI.Nt.y :', * ,I ul l i )57'1,I

t
*ia i: o i i aotrcl-t e.loiosdc!'Im 1.1',:t Lcs i :, ' i 'd ('(' 

It t .t-. T Ar A ii DLNA L i cation.: I trt v ,,l z;.ht atd 

F A<;I:1,t 1 it. . I'ittitliJ 11 chrfaittcri 

EL.,, , iijo rf ofL iI;y,1 iv IofI:'i- I vard a.
 

tjthi). 1;' ;- rc I7i. -d ' ticviruof' 
2 I :I,,tf.!I, V i 1ii 1 i nc cu 

L.i- E <: FN. 8 i . [CIiA-T,Aitart],d Atrco 

Ph! l, vl.t, l- i ifl L 0 Iru. LI: te t lhItti (lvo .r ccc] 1 V I .

cultiv,il'f . };:ztutlt( c "lY II orjltlt: tC(L,,I ,
f,c,'U1 t i l '(ol . -::I)1il 


0 1LE ltt:( :,l; - i r '!uc . /: i f ;it'dei 1%,r~,. i dul:J~f TI; [ bMV werei A . ihi : 'l ill: of 

,' Itl- t ',h It-: 1 ;II :, Ctj tib L:a 

Wit. te, lo ,lec , l I NI".i; I I I 1 pit-dMex oi i 5
 

diffl' ( rjl itd1% I;' 1 r. :< o- u L ; ev. IDubbele 
!1,:rAl:, (! ' , ii 1(-, lu ! Q 


(cor: Lt.'iltiy I"? tl-<" 1:! tndi1;1
l!I ::%j t,t~r ',(l : 1,-II! 1_ 7, ; A viiru;~ of
 
I(CHV r;I t I t/-( 11.' A;- j I , 1;d , ! Ly i h€' <d li t. Oil thle
,4. i 1 i t I [ .

l r'y) [l1,; v f ~I II, Ibte:; l 1ihUI Ll uit:1.,ofitI i . L , 1. tI 't Nl I,if 3 t t 'I -t(.d t II 
%', ; 1. . 1' 1, Lh t!.II, l. o I nut] ; : Ih, 1 - 1,>!: (d : - I iI; ll c d 

' V .t i;'' I:I t I() . , --tfiiii- JI [ ; 1f' r,"', :v I II , 11c Ih ( .ftt L ! .x" 5ti d 

t m :Ofl :P. , l( t: 7: t~l rt !- -il'tuiL at, tl~tut tf,, I'.: , t t it l pl'imlirly
 
L I1' t, ',I,,, vt , I 1 i iV . ti I(,d I!, 

,
I 

1, 
zi&,, ;,ily(Tl th - -Iect.ed
 

1,CNtIV: ,I i Il.: I1 if d 01" F,- ; (< .. : 0 I' :, . aIndt I :l 1(tily (,. ,l, No. 
wt . I' t, . : I I ;'-uc a ,d l'i,d Ly t.,.: '.i l " -iccuLi t1 I Vy , .Lif:!tagc 
w't r'(.d{c c'lcli f, IfI t; i~ If (t h ir. yc:i C' lI:.;,ti It , i lialf .,ylof, beain 

t i,] ; 1 Zt . ](t1 :I. " nf-t! ci. hl l tl ,.' (f,, 'it:' , if i t }I: V I;L3 : tr'i n
" 


rlovt-1 1.1fi, t, J : 1[~ 1 i 1 t OI'I y 1;l~f 1, 1, i'1 c t'l-' li vy Jv . Lam );; ii rd 

t.ih 11- Ii c,t j!: ll;rl y 1:; Il"'''-t;:t c t~jI r'1-:jC)I,oi I t ; t.'air1 -'.:i 

306i, 'I', 1. i.:; I t1 ( tl'Zill th Lui :. Vir-'t-,Al: 1: , , . A, Z i: ;Ji(,rOf '.o r IIIU.!Ltic 
ill : uil, i IIu Iiair [ (' l :eieneu<s 3-( 11) :3513_359. En. , Sum.f :I , urna:I Fiolo ,,i 2 
Enil.,1I'7 lh-f'., 1. [[D t, f M irobJoc I ,y, Univ., Of QLu-cnlslarnd, ::I. Luei a, 

QId.L 106,7, A iiLi't'li 


IllhIa L;uol u' u I -ar'i i! : uu t trn;L. c v o D a,,; e ti'anan is;i c.n.. o , u o vu t: 
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When -oil in pota w:an infentd with B3SMV, it becamrie infective for highlysusceptible Pha:eol vulgaria bait plantn. ",oil could be infested byadding eitheri inf'-ct, id plant to1 ,; or voota; or, by growing I infected plarnts init. Releaoce of P.CMV by root:s cf P vulgari:a cv. Red Fidney reached a max.at flowor iing and thereafter' duili rod, but Ooine VI t0Swar' still recovered indi'Ziinagu water wILtfrei lilnt:; were dead. When ingiown rfoented nol P.vulgaril a cv. Bounitiil wa: more :u:;cptiblie to iinection at 26 degreesCeli;iu: thn At 
Ci or, degr'Ou C.i:auWi, terl., which were let:: favorablef'o" p1lant growth. 'Theaddit ion to viru;-indf'e:ted -:oil of tomato rooto0arr'y, :r: nluatodt: (t 'lido yre1 :'.l'. , 1' raj, and other soil hiota did notir:' virUo 1l':r'tlori in bint pltnts;. It i:;concluded that UiNV

r'er : blt-. tcta: :o ra:1-io vir'u; in able to
'ei rig infect plant roots:Aiic i-li0 y ir ref':, - oII. (AC) ',ee al:;o 0011 0106 0180 0185 

E05 Neautodeo 

ii 156 

Ab'679 Cil 'rl) INIiSINAC I. Dl AS 1liCULT1irA 'rhoPY:AL. 1982. Prinol palennt,,iatodo:' iILI at.icatill ci 'iJo., y ::u coritrol; unidad audiotutorial. (Mainrnealod attaokiit bean.: ad theiir:ie cotriol; audiotutoial unit). Contenido
citr.'ntico VeP(r: d- AK:udc-o, F. ; hiacdl, ii.H. ; producel6n Onpina 0., H.F. ;I t, C... 'oIr::ibja. (4 dii;, color x., Cali, 5 cn.; 1 caitette 35 min. 
1:,16 1 ll ,.; J i L: do t IdIo: 
 411. I . . 11. 

I :'i.0:," ' . .llI Lt . INi'r::'etude cntrol . Col c,rbia. 

'i. :, ; . 1-v .:ti gore'. tia,t attack be;; i iant:: ar identfied and the:yl:.; .' y .41 tilc 

li I: h 1,g:t" for' til idrtification 


A . iu1:; 7, r Ly on riot:;, Z,:r dt':cr'i bed. everal 
o' ro I:atod,:' in the lab. are described 

ii d,,t ,i ;id r-'cotnort tion'; ali', jiven (r: thti v 'orti'ol. Finally, the
n Joi,t:(, fir' :,r!i
i y rig var'. ret: i:t r : indi cated. ( A r) 

2991T . .. i.. . ; AM1A G., i. loll:. F I ra tiitodo fo)iar,' Alheleneholdesbi( i e :yI ' '' ,!('I': A I'l l,ry.h . . 1'i:. 1(1i 'i't) c'ro e'ari:::irte do I a 'alsaUi'anoha a i :: ,i'. I t: fo: ' I }iti:. (LtTIi, lear' iea::t ot Alhelenchoidet;
be tI:;sey(N ,,o.. 'I::, h id lia.(: Io:':1 ;'.:'itri t he r'2 -e angulartll[O of i' , i . : ). Ac:': r:,u. C :tr 'rr, 8(1) :65i-68. Enr., Sum. 
En. , F:., ', 

l'ha:'eolu:; vulh tr t !-I okl1:., ii':-:; to1i vi::. lyil tolatoiogy.
identif' :: ir " ii,'y. alv:,:: an.ldlhop 1.".Co:;.LaIit a. 

Thl. Iei'. 'i t I ' rmi'toci Ahl1:htioii oidt:; b,:::eyi that causes
1:elC'Vrit :, t i it+- :: i';c',optedfor 

(Ala u 1id:, 1rh::1 


i 1:,v' the 1.::t tin:t' n Atenas 
C:o t hIP: ). :'yr::ltor:z avtr ea:ily corif'u:ed with thosiecal,ie'd ty rl r r': ioiii' Op : i:a gil redo a on tit' saare p1lint. lnfl'o'iation onit ZriOrA ' ::,i. ' li i(.Ilnt ,:L on of i t I n(rriatodo i:3 included. Soie
note: airi' jvi 1! l!thi- .t1p eetod iiflueinoi or' tiwvivr'lrnorita]l factorri thatfavor th(: p;ui c : ,.
-
l r . I:i' of the: elur:tr'de and the atppeal'an c Of thee
diiv:;'ee;L0t.v 
 lv, I: Wii'd cornorly Voi nd a3roOciated withbean: u11i.1, ' , , '. rh a.' f'or:i:t wL.. at:o nid to bi' a boit. (AC) 

0118 

29733 WICOX, 1 .,. ; D.)hIA, h. 10tiY. Witer' r' lation:i, growth, and yield intwo ;nil. b.ar. ,'ii tiivv:r'i rI:l't:cLta ith root knot riorint ode, Meloidogyne hapla(Chjitwod). Jcivrl::l ,I' t Al:er'i cani. ,oci ety fo I(ort icultuinal Science
11111):'4-j31. En., Lorn. En. Heu '. , 1I . [Dept . of Vegetable Cropr & Plant'aoi]oI otgy, Cot rieli Univ.,. ori, Ilaand Her ticultur'al Research Laboratory,
 
iiven fhec, NY 11901, lj'A]
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Phaseolus vulgaris. Snap i)eans. Nematodes. Cultivars. Tnoculation.
 
Transpiration. Leaf area. Yields. Resi.stance. USA.
 

Seedlings of snap bean cv. Strike and Kentucky Wonder' were inoculated with 
o, 6000, 12,000, or 18,000 Meloidogyne hapla J.ariae/pot. Lez.f xylem

potential, stomatal eoikluctance, transpiration, root hydraulic
 
conductivity, leaf area, and plant wt. were muasured 4 wk. after,
 
inoculation. In a 2nd expt., inoculatea plants were growr, for 7 wk. to 
obtain yield data. Leaf area, xylem potential, arid yield were 
significantly reduced by nematode infeetion, The 2 cv. differed in their 
reponne t.o M. hapla. Yield wan reduced more at high nematode peoulations 
in Kentucky Wonder than in Strike. This differential response also 
occurred with xylem poten'ial, There wa: a trend toward decreased 
hydraulic conductivity in infected Kentucky Wonder, but not Strike roots. 
Cv. tolerance in beans appears to be related to the effects of nematodes on 
plant water relations. (AS) See also 0185 
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29931 ADOMAIT, E.J.; EUSING, J. ; IOFSTRA, 0. 1987. A dose-response function 
for the impact of 03 on Ontario-grown white bean and an estimate of 
economic loss, Canadian Journal of Plant Science 67(1) :131-136. En., Sum.
 
En., Fr., 20 Ref. [Dept. of' Economics, Univ. of Guelph, Guelph, Ontario,
 
Canada 1iG 2WI]
 

Phaseolus. vulgari. Ozone. Yc)d:i. Temperature. Rainfall. Prices. Income.
 
Mather;ltia( Model. Canada.
 

A furp Lion for 0-3 do,;, and yield re:porne in white bean was developed using
data frcm antiox dant t,ri 'ln (1'DU; (ii-2- V-oxc-1-imidazolidinyl ) ethyl-N'
t.enny lurea)) over a 4-yr period. Thr bet fittirg dos;e-respons;e function 
wasn obt iine e nly when wea therr faoror' were ineluded. Mean reduction in 
yield a ouiabedI. with vari bl Ct dore over a 11-yr p,riod was 13 percent.
 
Asarotlling aptive xpe tioDn Lhic, :.,ook adju.;tvLnent model liOut accurately
 
estiruited the nupply cucvi 
 for white buan. Factors usied in esti"ating
 
w;hito bean s"upply included htbctair:; plinted, price, yield, and insurance
 
premium:ci. (lined on tle efftect o yilln ridu'['cn!r: or! producer srrr'plus, the 
,ihort-term os: due to 63 in redl av. income j 3 approx. 1; percent and the 
lonFg-t#.i loi;s i:; approx. 12 penrCnt f real iv. income. (AS) 

0100
 

28974 BIDDINGTON, N. L. 1986 . Mechani cal ly-i nduced ;tres;s in plants. Span 
(England) 29(i) :313I-10 . Er., Sun. Er,., 191 e( . , il. [National Vegetable
 
Rezrearch Station, Wellesboure, Wilvick-'1irec CV35 9EF, England]
 

Phaseolus; vtlgarj . frnsp boan:. ic chanici:l 
Gi bbe rel liis. Engl and. 

Plant rntu ll damage. Auxins. 

Th'i effect:; of lecthrni cal ly-intdueed trcu ill plantsi (lnorW thcm French 
beans), cause) Cit hl' rturtd ly by wind or rain, or artificially by shaking 
Lr lowirng, reviewed. f'ield expt. withare In I.rerxh bean., it wan found 
that increaseed wind speeds; re:ulted in reduced extenstion grcwth, increased 
ster diameter, ana inlcreased secondary xylem production. The effects of 
using wi rdbrea.3, plant breeding rethods, and/or growth reglators to 
modify mechanically-induced stres-s in the field are discussed. Fi nal ly, 
the practical uses of mechanically-inucod stre:is are mentioned as well as 
the effects of ethylene, gibberellins, and auxin,- in mechanically-induced 
stress responses, in French beans. (CIt,') 
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29696 GIFFITII, S. I.; CAMPBELL, W.F'. 198'7. Effects of :rulful' dioxide 
onnitrogen fixation, earbon part itionirig, and yield components in ,napbean.
Jouinal of Envimxrmental Quality 16(1):77-80. En., Sum. En., 19 Ref., II. 
[Dept. of" Agronomy & Plant Genetic,;, Univ. of' Minnesota, St. Paul, 1 11, USA] 

Phaseolua vulgarily. Snap bean:a. Ai- pollution. S012. Nitrogeri fixation.
Carbon fixation. Metabolivii. Fiocehlumitry. Laboratory experilment';. UL.A. 

A study lar earried oult to dctcr.-ic if U2-fIxatjer C aritioorg, and 
pl ant productivity of tip wereb,-an oaffectedurtjer :',ort-term, Iow-levelSOC exposuree Plalt 0 were expos!ud 29 dayI oter p]Lnting (7 dayn before 
antheai :) to O, 18, and 36 riieremoleo L302.'cubic meter for 11 h/dty for 5day, in a tun igotion chamber'. On ti, 1at Lay of SQ0 treeatreint, lantls
 
were al:;o XlouUd to (110C02 
 ;.o de teimirne hangei: in C partitioningpattevna . At the:e eo non., theru war viol damae tono ibt plant tiusrue and 
no uignificaint hef in dry wt. or yield ornpollurntl Only the 36
 
micromole, , 2bh I 
 eter tv-ktm;ent reduced C T l'edrLetio rate, but
l'(ecOV(rVy tD I1 I' 1e rot I'o OCCir'r'OIi witIhin C; n itft e 1102 remrovalI. 
Lezv,, orf plant t l'itttd With jt If icr'Oele:; o 02/cubic Ciot e' exported lnolre
of the-ir total :; nil ted (141)C than control plantt;, while thoee treated 
with 16 Lln'le' 0:2/ e'reotr 

(111)C at the mievollil, , trile 


Ut Ar Aret-1r' oel a jirro 'tlunL:l:. Retention of' 
r o /et v itevel Mair)';1iO u it, for' the

iriiiibitioi or idueri crl er' 

root nodule: l' d ri 


tP-r autr t Ir, lho rrynthzrt( arriving at tire 
at that ,CC ]evil: that do ret cause vi:;ible

injlly illay rI r', with C m it boli:m rird elrt: ',rr ii :;r:rp [*oar. (AS) 

016:,
 
289011 4 s s:rI'pIt,, . , ; .. .. 'it., v , Ii. ; t ,rA 11.. W'TTILAI I , . {. ;t

GALS'T Ol, A. W. 10 6 . C dri:i i::- r ti i',i l luIt r0 1 f" tre;i )e in 0ilt arid

bear. levwe:;. P lint Ily 
 oo,.y ti(-,, I - . tr. , "trIE. Ell., 23 Ief'. [ Boyce
TIomp:o, I:;.t . l thIi., y 1,v,'o , N 1 1 lt:A] 

Nlha:iCoI u:; vuL azi: I,,:,: Cd . 11 ,nt. hy: Ic Ic,~i,al (11 tdLr. M0tabol i.
 
USA.
 

The cI'.f'LCt " I fr j i,I i e,,, ,e iirir(I nI , iId ;3perrir1' tit weve
 
studied in it ,I i. 
 In tear; lcO c, there Woo .d(2+)-induced~er~nuI;rt, ier c" [ut r t' I ,, the Iree iljd !1 blL conjugated fractions,
but 'at 1rr the ir Clotb' i':t;. 'i'hi;, i t , r tiid exchange between
,Utlte:3eile tIh t ,x'tt.. in ti;, f~e furm ird put rev eine Could in 
aeid-solu!li ,or uii for;. It i , concuded that Cd(2+) can act like

ce'tain other 
 i', . (K(a) c,d Hg(2.s) Jefiej n-,y, exce-;s It4(+), low pll
nalirity, rVotic tir2 Wilting) to irnduce uriU
ti increastes in
 
put reaeil e ir t, rt ' :;. (A l(extr'i t))
 

FO0 PEST CONTrOL AND ENTOMOLOGY 

'ee 0213 

F01 Injurious Insects, Mites and thei, Control 

0163

2q966 ALVArADO-RODHIlGUEZ, B.; LEIji, T.F.; FOSTER. K.W. ; DUFFEY, S.S.
1987. Life tables for' Lygur hesperus (Iteteroptera:1Miridae) on susceptible
and resistant omo-n bean ceitivars. Envirorinental Entomology 16(1):45-119.
En., Sum. En., 22 Ref., Ii. [Nor-Cal Wild Rice, P.O. Box 128, Davis, CA 
95617, USA] 

Phaseolus vulgariaj. Lygul; ei:porus. Genotypes. Rei;istance. Insect biology. 
USA. 
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The plant bug, Lygus he:;i."nas, was reared on 5 common bean genotypes, 3 of 
which were previoustly identified as resistant (PAT 1081, BAT 1299, and CIAT 
5979) and 2 as suiteeptibie (led Kidney and CIAT 5683). Age-specific life 
table parameters were estimatud a:. a means to measoic plant resistance to 
L. hesperus. Under both field and lab. conditions, fewer bugs survived to
the ,:dult stage on the scsi:stunt cv. than on the sulcptible cv. Female 

lygu bugs reared on the rsi: :tarL genotypes also had I war gross 
reproductive rate:, net reproductive rates, and intrinsic rates of ict ase 
than those bugs held on th susceptible genotyyes. These life table values 
for CIAT b683 wore significantly greater than for all other cv. fiesitstance 
bad io effect on mean generation time. Finite rites of increase and
 
population doubling times were :significantly lewer on resistnt ev. These
 
life table resuits conr'rm ra.atance ts lygu a bugs in commorn bean cv.
 
based cii reduced -urvivorship to adilthood, fecundity, and longevity of
 
females. (AL)
 

0161
 
29641 AMIEKAR, J..;,; POEHAIEAH, P..'.; I AWAII, 1.8.; PATIL, B.D. ; FOKHARKAR,
 
R.N. 1985. Coripairativ efficaicy (, i'r.cticide: againat sten fly on French 

tbean. JoeI'rral cf 1ra At-ricalturd iUnia:n:versities 10)3) :300-301. En.,
 
Sur. En., , RC'. [Ccl]etc of A,. i rtuie,Pune-411 OCTi, india)
 

Phaseola: VuL dtii. ono; 1bI,r . oph!iui:iyi4 ;hr:soli. insect) tides. India. 

Field expt. wet'r roi'u: ed duping 1nt'-Ft to Viulite tih best insecticide
 
ror the contre) : ,Ii fly (Uiiomyi)a :r Of'
ci 5 incii), dist,retive p'est 

French leal it, rl Pe1:oI, trdi ,. lit:ults revea.ed that 2 spr'ayings with
 

rhocrotolic:
0.15 f1ur i t IT: W<. lt Iw, effecti v, i I control 1i rg tire stem 
fly. (A.) 

01 (5
 
'8666 CEll[Iid G IL Aolh:CUILTUIA, '1i 1CAL. 1 l 81. Pri noipal us
]I-NT :i{?I tAL. 
erai Orlid quU icati el fri ci y so cortl '; u ni ldad auitutor'i al . (Main
 
Cirry: mel id - ttuck i rI: baLL : alid thi r conIt re1; aUdotutor'jal ulit).
 
Corth tide cientfiri 'o -:,Idoi t.., C. ; Garcia, I.E. ; I'oduccirn Ospirna 0.
 

6 
Ii.F.; L 1,.:: C.; N. Call, Colvbi i,. 80 di; L. coor x 5 Ci. ; 1 cassette 20 
sain.; gui Ilp.; u a ale cd.ctudio 4 p. Es., i. 

ilha:;eolu voL ir'', i Certe::arl.. tit, altIt. faciali: . Insect biology. 
Slar.' in 'r' ic ctL 'out:oa. Girl tla'l cortiol. ehU;ical control.u; it.! 

Tl bic cc, lytiit:, 'c: Lice of daria1 , on) ccntr'cl cfi the 2 most 
is;'c'r' .;t C'ty:,cmilidzi :t ackirl': at:; plans P,liatrotica halteata and
 
Curctcm;t ftiiai:, tie deLsribe. The difflerences that exi: t between the
 

. .a' e 1 I:cd ',' rgs; ard tic: :syrnit era " that appear due to the use of 
:r{lcs: sqt.' uit 5 i'', ica illuti'.i cc. Peomtimerdationa are made on
 
'tui o ,: t : corIti ::inct' vat'. 'ei. tance (genetic control) has
 

286 70 CENTthO I :0 L 1' A-id CU!,TUIA TROPICAL. 1980. El lorito verde 
Eupoaseso krac00.eri (hPc: : y t' yyc)su control; unidad -adiotutorial. (The 
leaf hop cr' Erj:c:alc': i a'ae co ntro! ; aridic tutorial unit)r ti 
PrOduscitn 0:;Eirna 0. , H. F. ; to es:crI.it :. ti'iei Cardora M., C. 
Schoor le'n, A. Vart; Garc a, J. E. Cal i , Colombia. 84 diap. color 5 x 5 cm. 
1 cassette 31 rin. ; gui6r. lp. ; gul de istudjo 41p. Es., 11. 

Phateolus vulguris. Empoasca kraemeri. nect biology. Symptomatology. 

Insect control. Colombia. 

The biology and habits of the leafhopper Empoasca kraemeri and the symptoms 
its attack produces on bean plants are described in detail. These symptoms
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are differentiated from similar ones. The different control(cultural, biological, chemical, and 
methods 

genetic) are discussed.control Geneticis eonidered the most reliable, safe, and economic alternative.Several methodologies are given that allow the plant breeder to obtainhigher levels of resi;tance in commercial var. (CIAT) 

016729782 EICHELKHA(IT I., f% 1987. Ciolop9,de Bemirsi a tab aspecto, ecol6gico3 y cria masalI Cc-G diui~s) (fl l -pteiiolrop.era:Alcyrodidac). (Biology,
p-'" r-arinE of Pierjisa tabaei

ecological asects,ird 
Heniipterc-o Itera Aieyrodidae)). To:ir laiooita,_ccnri6loga.Colombia, 1 Cali,niver idad d, Vaile. a98p. F u . s., 59 fef., Il. 

Phaleolus v -lg:'i:.emi 1:i tabac'i. lnc bioloFy.'t Trialecrodesvap;orarioru. CIivazl .e i . . Feor golden mosaic virus. Colombia. 

iAatsrearnL r of [ei: jia ZILai was 1c CCCe::X;1cl ly establiilhedduring 1986. at CIATHie paint ultd were egg-plant ard pjpeon pea. The lifecycle of P. tt'Ic ai wi. ,'. pus or, minus 7.9 day,corlition; arc in ecanrs under, field'15.3 p1us or Niinu: 2.0 day- in tiL greenfouse.Tr'ia/euvod, Wc: 
The whiteflyvruc'01 arc-rim c L' f,0 rundin the bern crop. In fieldthe highc'h. ao iftic trialsri imr itun, age f DP. tabaci occurr] duringIst thedacy: of July and thope of' Tr'. V ,orariorum aIt thlb end of Aug.tabaci 1986. D.0lifUVaby e 

field, whll, T. 
cola cc tyl, donary lcawe:v of the bean plants in thev or'arior is locali:ed on tvit oliatt'deteln]led tai at Ihe b

c loaves. It was: ti., to survey liitri P. cabai and T. vaporariorumic 30-315 day:, ateIr,' 1 ant.i ng in ccotyledora y lea'e:; for Femsia andtrifoliate leave:: for Trial oirdei . 
to wf. it 'ly I c~ 

att, var'. were acnysesed as101 and it i' 

tie of .' 
ca 

Iaa 

re tfat IVi7 PCGNV-suscept ible var.had a ,ignificantly 
 no. u:, while several
BGMV-esistant var. had a lower, no. Tclf it' he idbquate 'a'iple sizefor wfiitef1lies wa" 10 leavac/var /r phi. 'P-CIA") 

29928 ,AIHY, M. ; Df U? If, C); u0;, A. ci cl'E, iA 19P"'. f'-u e quelquesa la ]snte Ihcolu- v iJFirj.; ''Iv la po t e 
variables lIe'-
d'AcinthoLceUli.e: ofbect , n la ritU (i'dt or' 'olce of the variables 

Acant 
l'hu " ri-i'l n th egg fyirig of 

associat ed to pla of c 
oel icc obtUc iit in th fielc). Entorollgia ExperimentalisAppliata et43(P) :101-113. Fr., im. Fr., in., 1' lie!'., 11. [I.B.E.A.S., UACNR. 34o, Avenu, dt P 'Ui Vti I' I, f;-t1400 Pi , France1 

Phaseocrs iris.rPnd.Pu!Eef-- i' o ides citectui. M.atai'tion. France. 
The i 'fluo!ce oc socref cif the Iiriabl ssociated to plants of'vulgari; Phiaseolus(doat, cl' ra Iction of' tle pods, heigit, rind no. of seeds/pod)tfie egg fIiyi Lf onof tie Sear weev i ;nthcIic:el idos ohtcctus was teated.tie pcds of' 20 'hiarseli vulj.iric plartrc, grown 

All 
r'e-gularly examined during growth 

i e ficld conditionc, were

timre arid chen collected. 
 Adult densitywas estimacted by counting, cever.l ti aes dcc,',on the pociri .ht. no. of aoults observedof tfe, 20 selected picts. Multifactorialto the data. analysis was appliedThe I-ccult.i; reveal a good correlation between the no.eggs laid into ofthe pod and the no. of' day:I when adults were observedIhe same pod.Fgg lay.ng is on 

rlrkedly *iflucenced by the date of' maturationof tie pods. Contzuririation of' pcds by bruchids is higher in placesweed2--pre-rLMibl,: wherefleeding ites for the adults-are abundant. Othervariables rerc to be less impoci'tan-. A review ofaggregation 6f tfie data shors a strongtha oviposition certain pod: whichon in general matureearly, but the same aggregative pattern can be observedA. obtectcs can chooce when the females ofamong several pos of the saise state of maturity onthe same plant. These observations disprove the existence of a markingpheromone which qould prevent repeated oviposition. (AS) 
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296414 KABISSA, J..; FRONK, W.D. 1986. Bean foliage consumption by Mexican 
bean beetle (Coleoptera: Coccinellidae) and 
its effect on yield. Journal of
 
the Kansas Entcmological Society 59(2):275-279. En., Sum. En., a Ref.
 
[Ilonga Agricultural Research Inst., Ilonga, Kilosa, Tanzania]
 

Phaseolus vulgari'. Epilachna varivestis. Foliage. Plant injuries. Yields. 
Laboratory experiments. Tanzania.
 

Bean foliage consumption by Epilachna vari.e: tis larvae was determined 
under greerlhoure conditions dt 22-26 degrees Celsius to be 14.3 square
eentimeters/larw., of which 37 percent war- consumed dur'ing the final 2 
instars. Adult consumption was 4.5 square centimeters/24 h. Dry wt.
 
consumption for, larvae 
and adults was also determined. Percentage yield

loss due to 2nd, 3rd, 
 and 14th instars and adults feeding to the end of the 
season at a density of 50 insects/5 plants was determined to be 2.0, 2.1,
8.3, and 511.9 percent of the total loss, resp. The duration and survival of 
larval instars and iupaethe are given. (AS)in field 

0170
 
29750 LADOUGLE, J.M.; PAIVA, M.R.S. DE 1983. Importancia do Planalto
Mexicano come ce ntro secundario de dispersao de inrectos. (Importance of
the Mexican Highlands as; a socondary dispersal center of' insects). Boletim
da Sociodade ('ortuguera du Entorcologia 2(3):no.33:25-35. Pt., Sum. En., 20 
Ref., 11. 

Phaocolua w gar'ir. Epilachna variver si ::.Geographic'l'distribution.
 
Mexi Co.
 

The geographi al djitribution andi persal of Epilachna varivestis .re
 
analyzed and related to thL distVibution of its main host, Phaseolus
vulgaris, and of 1 of it: parasites, Aplomyosir epilachnae. It is pointed

out that the origin of the 
 aipeceo' should be regarded as a coevolutive
 
proces , resulting from ', continuoun 
crnd directcd pros: sure of selection to 
which the iexico; Higllards r:Ion wasLsubmitted. The eilevation of this 
central ares, which tock. plaice a, ter tice Miocenic-Oligoeenic geological

(ericd, i,rought about a p ofcund change of' th- clim;atic and ecological

eolJ i 
 ons! that wcm',s r,'or bL t or' the originr of' several plant and animal 
speci 0,; inn udingome 10n t of economic im4portance. (AS) 

C171 
1P.; 1C29957 L ,N.,, C0:1.,, bLUNE',E.;i iLliSSI, E. 1986. Mieroflora em 

--emente; du fei jao d nifcad:, por pentaormrdeor. (Mieroflora in bean seeds
 
damaged by evi-ta do
pertatomid:: a. Centro de Ciencias Burain
 
16(3): 189-201. Pt., Sum. 
ll.,En. , 18 Ref. , 11, [Centro de Ciencias Rurais
da Univ. Federal de L'atta Maria, 97.119, Santa Maria-EiS, Brasil)
 

Iiaseolus; vulgari A. SeUd:. Piezodorims guildinii, Nezara viridula.
 
Germination. 
 Seed character'r. Nematospora. Eremotheeium. Brazil. 

A s:tudy was tondructed in Se,ita i'ar'a (Rio Grande do Sul, Brazil) to 
deteirwire the ty[c:: and quantity of erxiogeous pathogens in bean seeds
 
damaged by the pentatcPid- fiezodrus guildinii 
and (lezara viridula. The
 
micr'oflora dutermiration in previously disinfected seeds was done by the 
blotter' and PDA i:.'hocs. Cermirintirn percentage decreased with increasing
insect irfestatio, levels. The percentage of' Nematospora colonies 
increased with thf. increas, in the no. of N. viridula up to 6 insects/3
plants. Besides Ner:natospora, Ereoootheiui-. was observed as a causal agent
of yeast spot disea:e in bean. The occurrence of Nematospora was more 
evident in reeds severely damaged by the stink bugs. (AS) 

0172 
29964 hUPPEL, R.F. 1986. Damage to dry beans by different stages of Mexican 
bean beetle. Michigan Dry iean Digest 11(l):10-11. En., 7 Ref., I. 

65
 



Phaseolus vulgaris. Epilachna varivestis. Plant injuries. Insect biology. 
USA. 

Damage (leaf area consumption) to beans caused by the different stages of 
Epilachna varivestis in MNchigan, USA, is detailed and estimated. The
 
different stages of the pest vary in no., duration, and amount
 
consumed/day. The total amount consumed by 
 eacn stage can be determined by
simply multiplying these 3 factors. In spite of their vastly greater no., 
the 1st larval stage only consumes as much as old adults (overwintered

adults). The 3rd larval stage consumes as much as old adults and the 1st 2 
larval stages combined, while the 4tL. larval stage eats as much as all of 
the earlier stages. The greatest amount of feedin. is done by the new 
adults as they eat 
over twice as much a:sall of the other stages combined.
 
Thus 1 pair of old adult9 and their progeny would consume 1.17 square 
meters of bean leaves. (CIAT)
 

0173
 
29706 TENG, H.J. ; WADDILL, V. SLANSKY, F.; STRAYER, J. 1984. Performance
 
and host preference of adult banded 
 cucumber beetles, Diabrotica balteata, 
when offered several crops. Journal of Agricultural Entomology
 
1(4):330-338. En., Sum. En., 11 Ref., II. (Inst. of Zoology, Academic
 
Sinica Nankang, raipei, Taiwan, R. 0.C.)
 

Phaseolus vulgaris. Diabrotica balteata. Resistance. Plant inju.'ies. 
Leaves. USA.
 

Fifteen crop plants, among them bush beans, weru evaluated to determine
 
performance and host preference 
 of adult banded cucumber beetles 
(Diabrotica balteata). 
 In no-choice tests, greatest fecundity and 
longevity occurred on broccoli, cauliflower, and potato, even though equal 
or greater amounts of leaf ti.ss-iue were consumed on soybean, 3 var. of sweet 
potato, bell pepper, bu;h be:an, and tomato. In multiple-choice tests, 
broccoli, bell pepper, cauliflower, and bush bean were more preferred for 
feeding by D. balteat adults than potato and the other plants; however, D. 
balteala adults laid moct eggs on potato, tomato, sweet corn, bush bean, 
and Morado (sweet potato). Elytral color remained yellow for adults
 
feeding on the legumes and on beet, but on the other plants the elytra
turned green among various percentages of adults. (AS) See also 0067 0081 
0094 

000 GENETICS AND PLANT BREEDING
 

0174
 
29679 BROGLIE, F.E.; GAYNOR, J..J. ; BROGLIE, R. M. 1986. Ethylene-regulated
 
gene expression: molecular cloning 
of the genes encoding an en-uhitinase 
from Phaseolus vulgaris. Proceedings of the Vational Academy ol Sciences of 
the United States of America. En, Sum. En., 36 Ref., 11. [The E.I. du Pont 
de Nemours & Co., Inc., Central Research & Development Dept., Experimental 
Station, Wilmington, DE 19898, USA] 

Phaseolus vulgaris. Genes. RNA. DNA. Analsis. USA. 

A full-length copy of bean leaf chitinase mRNA has been cloned. The1

1 46-base-pair insert of pCH18 erodc.-i the 27-residue amino-terminal signal

peptide of the precur. or and 301 residues of the mature protein. Utilizing
pCH18 as a hybridization probe, it was shown that the increase in 
translatable chitinane mRNA seen upon ethylene treatment of bean seedlings 
is due to a 75- to 100-fold increase in steady-state mRNA levels. Southern 
blot analysis of bean genomic DNA revealed that chitinase is encoded by a 
small, multigene family consisting of approx. 4 members. From the 
nucleotide sequence analysis of 5 additional chitinase eDNA clones, it 
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appears that at least 2 of these genes are expressed. Three of the bean 
chitlnase genes have been isolated from a Sau3A genomic library and 
partially characterized. (AS)
 

0175
 
29787 FELIX, J. F.; PREVILLON, G. ; MILFORT, N. 1987. Contribution a la 
constitution d'une banque de germoplasmes de haricot (Phaseolus vulgaris 
L.) a partir de mattriel vtg6tal local et introduit. (Contribution to the
 
establishment of a bean germplasm bank from local and introduced plant 
material). Recherche et Dtveloppement Rural 3(l):5-31. Fr., Sum. Fr., En., 
Es., 8 Ref. [Dept. de Phytotechnie, Faculte d'Agronomle et dc Mdecine 
Vtttrinarc, Damien, Haiti] 

Phaseolus vulgaris. Germplasm. Plant introductions. Selection. Adatation.
 
Bean golden mosaic virus. Plant architecture. Spacing. Planting. Land
 
preparation. Maturation. Flowering. Cultivation. Haiti.
 

An inventory of local bean material was carried out in Haiti and introduced 
material was assessed to best tr, aselect the f and constitute germplasm
 
bank. Collections were carried out in the 4 
 major production zones for tLe 
local material, and IDYAN, International DGMV Nur'sery, adaptation trials 
for advanceo CIAT lines, and adaptation trials for N-fixJng var. were 
carried out with introduced materials. These trial; were located in exptl. 
plots of the Facuitt d'Agronc:le et de Mudecine Vttrinalre in Damien, 
within a colaburative bean imprcvcrent program with C]AT. The beat 
materials were Iota 'amazulap.s} (frorn Guatemala) and Damaien 359, 5511, 551, 
450, and 544 (from CJAT). Data is ineluded for taz ch regarding
 
architect,,re, planting deritie; aad distarncen, ,,oil 
 pr'eparation, days to
 
50 percent b:oom and to physiolocical raturity, irrigation froquency,
 
weeaing, fertilization, disease and pest resistanee, and yield (kg/ha).
 
(CIAT) See also 0062 0124 0213 

G01 Breeding, Selection and Germplasm
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29661 BANNEPOT, H. ; FOUY, C. 1986. 
 Utili sation des resources g~n~tiques et 
crbation varittale. (Utse of' genetic resource.-. and variety breeding). 
Bulletin Technique d'information no.407:93-106. Fr., 43 Ref., Il. [Station 
de Gfnttique et d'Amtlioration des Plantes, I.N.R.A., route de St-Cyr, 
78000 Versailles, France]
 

Phaseolus vugari. Snap beans,. Plant breeding. Research. Technology.
 
Costs. France.
 

Out.standing examples regarding the evolution of crop yields due to advances 
in genetics are cited. The role of the most commonly used genetic
 
resources. such as oerators 
 and their concepts about innovation, richness
 
of genetic heritage, breeding types and fields, breeding methodologies and
 
their limitations is briefly uiscused. Several 
 examples of disruptive
 
breeding are given; res;ults 
of work carried out in France with snap beans 
urder greenhouse corditions are mentioned, highlighting that in spite of 
the high yields obtained, this technology is not justified from the 
economic viewpoint, but is rather recommended to more tropical councries 
with less expensive labor'. (CIAT) 

0177 
29910 BEEBE, S. 1987. Programa de mejorarriento 1981-1986. (Breeding 
program, 1981-1986). In Taller do Hustia Ifilachosa (Thanatephorus 
cucumeris), 2, San Jose, Costa Rica, 1986. Conferencias. Cali, Colombia, 
Centro Internacional de Agricultura Tropical. Proyecto Regional de Frijol 
para Centroamtrica y el Ca~ibe. pp.124-128. Es.
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Phaseolus vulgarlia. Plant brcedin Re.Ro ,rtanc-. hhizoetonia solani.
 
Colombia. Central America. Caribbear.
 

A brief account of tf; beeir br-cding prograL 1)r reAi tanoe to
 
Thanatephorusi cuumer.i:; fl'em 1181 
 to 1986 at CIAT and for, Central Amen(ar,
and the Caribbean i, pi e: ntud. Black arld red bean parent: uned in the
 
crossing protran.: ar l i ;ted. While 
 po[ ulation reiectiona havc all been 
conductLd ucaer field eonditjon:; in E:p1ar-za, Cotra liro, inoculation teats 
under eiitamwr conrditionai hirt bc-n corlucttcd at CAI. The fact thatresiLstance remalns stat-I 0-ro:-u environMe nt! for sore I cur,.:es, but not for 
the particular ca:, of nAT 93 Proieny, 4: di:;cu.;:-cd. (CIAT) 

29967 BELIVAN 1, '. ; D(AId, C. 10S4. 11irtor-: c : ie hybridization of'
Phaseolu,3 vul garb L. ard harol anU.t 1!-1 imWi A. Cray usoing in vitro 
embryo culture. Plant RI-ot:. 51:329-331. Fr.. Sun. En., 10 feg.,(Cc1 I 
II. [ It-PA, Otatior d., G(r.(,tiquc ut d'A.-.lorr,tior, icr Plan:. es, F-78000
 
Versail ler , Fr'ace]
 

Phase oun vul. ar :I. Phlecol i: ,go i: ;. Hybridiziig. Embryo. Seeds.
 
}{ybrida,. France..
 

Five difl cerunt hct- ;ryiou:; [hat-olou:: vuiEa ri. plants; with male riterile 
dominant geo: wertI ii iinrted with P. ngu.uti: :imu. Embryos were excised 
13-23 days after pcllr ation and cultiured on Mir.i er'L medium, wherc they
developed into IonLturfla0tlet. oted:; containing viable embryo"

developed on the pirert plant r. The 
 l:af .hape of the hybrid plantL was
 
intermediate 
 between ti o,f I i t rlrnit : with i a Ircit variability betweer,thybrid,-. lybrid, wtre dili i d (; ,r ) ard it,cril . (CIAT) 

0179
28680 CENTRO INTERNACIONAL P' AGRICULTURA TROPICAL. 1986. -cjoramiento del 
frijol po intrcoducci6r. y ::eleccibn; unidad audiotutoriial. (e-on
improvement through introduction and scening; audiotutorial unit).
Contenido cierntifico Voy: ;eI, 0.; L;pen, M. ; producii6) Eerrnndez 0. ; F.
 
Call, Colcmbia. 94J dial . color 5 x 5 cm. ; 1 causetto 30 mrin. ; gui6n 16p.
 
guia d euturdio 2 1.3., 11.
 

Phaseo u ii ai:-. PlIant breeding. Plaint irtroduction:;. Soulection.
 
Colombia.
 

The nece:.:-ary I tep to imrove beian:. through introduction (importation of
 
genetic materiai) a- desrcribed ir, detail. The different types of trials
 
a:, well as the : elction criteria us-ed 
 to reach the stage of need
 
nultiplicilion and the official ragiuntration before the responsible
 
institution are iIieluded. (CTAT) 

0189
 
299119 KRAt-UP H., A. 1986. Choshueni-o, un nuevo eultivar de frojol para
verde. liota cientifica. (Cho'huenco, a nrw snap bean cultivar. Scientific 
note). Airo urI 14(2) :131-132. F-,., Sum. En. [nast. de Produci6n y Sanidad 
Vegetal, Facultad de Ciuncias; Agrarias.., Uriv. Au-;tral do Chile, Casilla 
567, Valdivia, Chile) 

Phazeous vulgari: . Cnap bean-. Ccltivara. Colletotrichum Iindemuthianum. 
Bear, common mosaic virus. Xanthomrar campestri pv. phaseoll. Feiiotance. 
Yields. Crousbreeding. Chile. 

The n'w urIip bean cv. Choshuuro, originated at the Santa Rosa Exptl.
Station cf the U. Austral of Chile, war registered. Topmo-t and Apolo were 
used as parents. Outstanding characteristics of this cv. art- described, 
highlighting its resistance to anthracnooe, common mosaic, and common 
bacterial blight. A comvrirative table of yields with the cv. 
Apolo and
 
Cristal Bayo is included. CIAT)
 

68 



0181 
29698 LYONS, V.. ; DICKSON, 11.HC.; HUNTER, J. E. 1987. Recurrent selection 
for re:ictanco to white mold in Phaceolus species. Journal of the Amerioao 
Society 	 for, Horticultural Science 112(l):1149-152. En., Sum. En., 21 Ref. 
[16210 SE 24th St., Bellevue, WA98008, USA] 

Phlaceolu:: vllgarjs . Phaceolu:: coecineuc. Sclerotinia aclerotiorum. 
Seleoct ior. Cr'ec:;brc iding. (Coal atance . USA. 

Cecurr':,rt :election wL: ua.ced to bi'eed PhaeColuc vulgarsi and P. coccineus 
for reci:;tanco to whrit td di:00ac, cau:;ed by Solerotin1a sclerotiorum. 
lw!Inty Giv ver' eftnety; e:oe ectd ('or ru'i:itance to white mold formed the 
cycle 0 	 potulation. C liines were intercr'oised in a partial diallel, and 
th( F2 	 r'ogenFy wrt: t.ttvd f' r'e:ictanc- to wh ito mold uing a detached 
blossor./a:.' c' ort tcchr, iqu. 'we ,ty csingle-l ant selections were made, and 
the F3 [roFenry 01 th', :aict.'ra formed the cycle , population. A 2nd 
cycle of initf.1(:10 11Ng, 'if' 'rnd 'election was; completed, and 
g:neti ai wa dt nrn: by latin 1 '. di.-ez.",' re:'istance of the :aelfed 

p0c:crly dtrif vtd I h cyl 0, 1, and ? populaticn There wi:: a highly 
.<vJ hrIlirai', if (ti ( di-, e r'e,,;pon'e from cycle 0 1.o 

cycle ". Whet a i:bjit rc ttnv Wa': u:;ed to a ,di: alc resporcre, tile 
av. gi l . r r anit., 1 : gaiN from cycle1'y w': 0 I id tIe 'TC~t 0
 
to cyce aw 31 fit. o i: oft.:ion lergth (co) on the
 
rZlin " 00'';L;: t,' ': : . t o thc: av. iain/cycle woo 1.96
 
cm' i ld 1 ki j- I"r'' it ir F f! eyle" 0 cycle Will;00 Theth , CiO tc ' perent. 
rtl 	 (C1 ti: try itt tf :n icti t:or roiiyt,' a u::etlt'Ul
 

,qCehol 111, v +l i: :; . ', ~ h e tu whit(: f.IAd inl Plbial:olls
 

t G i t:( FA. 1' (I ift 1f C1' 1, i , t0 it t( e':; Ie I a 

c9c',(I. 	 L' ., . 1 ,;',fCu a hP ,'tlo; ' C ift~ lC 'a avarce:; die la 

i l:.l' ' 1 i (Weti v 'tigi i!f : ! i ct Io Cmii. 1 bPlight in 
Co';t i IC i I t:'Cj i1, 1'I: :, 1h ' ll1 ).C I i I lI r do t- :l:l,;tia 
{il heI ( i th tho ti: ,U '' ::% ' Je C ica,1 , .l;u, re-' 198L'. 

Coerfr' r I ,J', ' , 2 i: 'nt:-r,, 	 de Af ric ltur-a Tropical.(' C;''1Co I ' i t'rn rot 
FrycY'' c C. ' . !' ' t [. ! , fr, ( ri('z y tI C i t . pp.1-50. Es.1if 	 Jr 

'0i l j t. 'r:'. . . 
Yield:: , 1 i! I i i ' d i i. 

(hace, :; ( ': Cnlt v:;l.t-rif( C,: ihizoctori a solani. 
t'r1t C o: L. I I: 

Pean mat cr1ii0,witlh th: hi:,f: t ybc) <nd tolt.r''nec to Tanatephorus 

clcurf:ri fi t: ::I ii''il:di : i i 1fi' it Laor t l i L (otlhloCacteoii Conta 
(ica darur g 1961-8 t re I' td r:('dt',:: ard it.'.ult ' 'it:briefly 
dicc In:;:d. 19CC It, ri,,t,ir;l Wt- light ry, beani 	 C ;tr: otLtarding 
cv. wiru liAt 7 M" 7700, xAN 205, PIT'' WhS A 237,7i, i: hAC -M, 37, 30, 
lCTA OS.TIUA, IC'C'l a I, 81,II'' arci iTI719 Ir t;eregatijngo oua iition trialn: 
corluct ed c ne 1,C', the blzck-atC-ded lT '719 (Porrillo Sirtc'tico x 
2A1 '17 ) 1.. prO'Vui I to di -eat :i iT, anot'telf'rnt tht i tatl: yiel:;, thus 
will be role :;,I a,<z r,',w v . i r.1081. hial;ultP ai' l:o r': o for 
[1rltidng mat r.1obtained Cronm vi' fIdvino: d C'-[.6 hoti n linen,' luatiora 
adiptaticn 011t f ife+' , l! saticri l ' :] r''"' nifffrier'iO< iliee their 
inlitiatio n unrtil 10 ,)A. ) 

29618 I'ARiKEC:, CC'(Al',, 1980. genetic of hybridP' T. . itti.4 coi1trol 
pl ant dci.c', o if:-:t I i: i .t r ie('c i f c'.C1 ': tetweern Phab"Wolue vulgaris L. 
and h". acutifolull:. ',ir'ay. r' dii;lj 97 (4) :315-323. Er., Sum. En.,A. Pl<t 

De. , 30 lRt'. [AlI lix, Inc. ii::.i::augia, Giltifvi o, L4 V, JPi, Canada] 

Phaceolu; vugjiri::. Phantjoluf:: af:utifoli ;::. 1;yCtr'idc. Fiack:crossing. Canada. 

Crosses were perfori,ed between 9 PhMrceolu:, vulgi-ri.'3 line: (a.: females) and 
7 P. acutifolius linea (aL male:;) to examine parental compatibility for the 
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production of vigorous hybrid and backeross plants. In vitro embryo rescuetechniques were r'euired to s]ecure hybrid and backcross progeny followinginterspecific crossing, Seeeling development appeared to be dependent onwhich allele the 1). vlgaris parent carried at an interspecific
incompatibility loCu:i. Seven of the 9 P. vulgaris lines tested carried anallele at this locus, which interacted wltn a nuclear factor In the P.acutifolius genome resulting in stunted, sublethal hybrids. The lines
Pijao and Sacramento Light Red Kidney 

ICA 
did not carry this allele andproduced vigorousn hybrid progeny in combination with P.all acutifoliusparents. Intensive backcrossing produced progeny which also segregated forzublethal and viable plant develorxnent. The observed segregation patternssuggest that o bridge cro:ssing scheme would facilitate the introgression ofP. acutifolius geinpla;m into incompatible P. vulgaris lines. Similarities

with an intraspecific incompatibility ,syftem are discussed. (AS) 

0186429908 SALADIN G_ F. 1987. Mustia hilachos1a del frijol: importancia ydesarrollo de aetividadcs de investigaclon en Rep~blica Dominicana. (Webblight of bean: imFrcrtance and resnearch activities carried inout theDomJnican Republic). In Taller de Mustia lHilacnosa (Thanatephorus
cucumeri r), 2, S-n Jo.',, Co:lta 1986.Rica, Conferercias. Centro
Internacion'il dt Arricul tura Tropical. Proyecto Regional de Frijol para
Centroar.6rici y el sr'ibe. pp. 105-117. E.S., 3 Ref., I . 

Phaseolu slini Peii:;t; nce. Cultivars. Rhizoctonia solani. Selection.Chemicol c,. ntesl. Yi,1d:i. Di aseine tranr'ziosnion. Interuropping. Zea mays.

Dcmiurican R.pii lie.
 

The imlortanc that wet, blipht (Thanatephorus rcurum'i s) has reached inbean crops of the: Dominican Republic i; discussed and research results inbean breeding] for re;istance and conti'sl of the di,;ease are reported.
Eighteen maiterial were selected as promi-sing for resistance to T.
nuoumeris from the Internatiornal Web blight Nursery planted in 1984 and
har"es ted in 1985. Reults 
are also given of the 19t National Web BlightNursLery. Chemical control trials showed that the highest bean yields
(1.74 t/ha) wer(e obtained with maneb, followed by triphenyltin acetate(1.69 t/h:), bvnomyl (1.50 t/ha), and the untreated control (1.43 t/ha).Seed trsr:rui:sion te ts strowed that 17 days after planting, T. cucumerisincidence was, 114.5 percent for' var. PAT 1155 (susceptible), 1.3 percent forTalamanca (resist wit), and 2.0 percent for MJS-1 . (CIAT) 

0185
29800 SCIOON OVEN, A. VAN; PASTOR-CORRALES, M.A. 1987. Standard system forthe evaluation of Lan geruplsam. CalI, Colombia, Centro Internacional de
Agricultura Tropical. 531P. 4En., Ref., 11. 

Phaseolus; vulgarisn. Goermpla:-,. Agronomic characters. Viroses. Mycoses.
Nicterioses. Re-si stance. Noxious animals. Drought. pUt. Colombia. 

A standard s'ys;tem thefor' evaluation of bean gerrnpla-In under fieldcondition 3 i.; described, including a table with the developuental stages ofthe comron bean plant which is used in the proposed system. This systemhas been tested in Colombia and many countr'is in Latin America, Africa,and other re-ions . Such evaluation system considers the followingmeazurements : general agronomic characteristics (seed color, size, and
brilliance; 
growth habit; days to flowering and nmturity; vegetative and
reproductive adaptation; nodulation), damage caused by diseases 
(viral,
fungal, and bacterial), nematodes, and arthropods (bean flies, aphids, redand white spider mites, leafhoppers and leaf feeders, bean pod weevils, andbruchids), and tolerance to soil and climatic factors (drought and acid
soils). 
 Each one of the above mentioned measurements is explained in 
detail. (CIAT)
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0186 

29906 TALLER DE f.UTIA IIILACIOSA ,IHANATEPlOhIJ. Ct'lMERI,"), 2, San Jos,6 ,
 
Costa Rica, 1986. 1987. Informe I 3-cnio dU as toti dude: doa-'olladas
 
po el Programa de Frijol di' Guatiala on la HeFigh n IV du-ante 1985. 
(Technical report of ativitsu condu tod by the Gua temal an uan Program ir 
Region IV during 1985). In .... . onf'ota.:. Call, Coloiubja, Centro 
Internacional do Agricullu'a T10o ital. IPtroyr eto }hIiOnai d'! Frijol Earn 

I faiatol n vuI j"i:' i-r 1'i- . ('11t IVi' lti: ;! . taco. tniI :;. ::i M . 1Rlc 01 solani.
 
:Vol eti 11, Yo!it. ! 6Gn tuat A.
t0t. i 

Hi.11t.: ,, ti'' it elit i t 't.% ilti I on kc t in tigion IV (soutrern coast) 
of ulit- rl. a r 1961 .itC :tJIMAt1' i:tJ., with : eei al U13pha i: on the rs'u-tlt 

the lit,11 :nit.'I Wi t:b1got ,ur-':'ry (VIM). 'lh-1985 Vill wa:; p1 anted in 
t M

luyu lb0th anyi 1 Y Vat'. nCao wat:'.; 1 a' tU,,. witt Citl',I r. Itilam t:aed a:; 

: itI( onr .
 
,,f t . . t, :. , ' :I tut C, , ut :K, '1Th i t-i:Otler:;,i o ' 

t t I ot': tIL1 t Lt 

t 
to t 1I1l' AT l lItI ,: , (o o! For'ty-thr ee 
t ( t ptii 

'.... itt : i r,CIAT': (ro':;l; priogroam!;.tl o 1 1 ''i-:, . :l '1: : ;, 

air:. ir :5i trnat '
'hiV '- rt.: I md in y y si( r advanced 

rtt-ct: IT. 

la;,a 1:I 


19 95 10), I. 151. 'I.. Gr't- , L' itItr: i i tiEC/I ILCA 
(it;m I ow:!.t.: t .: I . - . Cr. IA'T, A i t o A r o t,71 , Call, 
Cl01Crib .t 

Coi t NOtlb N" f' 

a i~ot C,1'1 1'. luti;)I ; . ,'rot : .(tt I .':.It F11.fU 
:P C l s 

l,214J)~o i',;.r I.I & ' ]V, ,! "t t . newi:,V i t ' ; I . . ' . C:!i;(IA tc:i ':u T. O tt 

t t .i.-; , " : y'. 00i. P. 
;- ('o t't, ;' I'.. L'I :, :!ti f . it tllAt.jClr-14 w -.p i pla; from 

c: Co I i a-. If Otit (t '.oi"l L! '. vlgar iL, 
-Ii obtained 


ati n;!.' t 1'i'l: Ir NN ' t At.'i' 'a fitt!Etti , ;'olt.i~llill- r:.arOy old
 
st~i' -ri''lt1 t io,II. a''.3 mat t
1 Vol., t - ird , J:lov'v 'eol iection of 
It 'i alu, s.'['.ri:- : till Wovit 1id.Tho:', ai' rie t li:tha:,r ;,(.0 :'tmplO:C of which
 
oinly 1-re,:e nt or't , i P.:' t,-o i: dutpIicitii (CI ')
 

0,188 

1]A.. ! I(.'20013 ZAPI fill) :MIN a)-.HA()l . ltH IRANI WATF.i iEVLI.OPMIINT. 1981. Grain 
Legui'u Ro:'arch 'Iim. Annuail ij-lt l98'-Ci. Cnipata, 'I:'lekera Regional 
Iteviatch !Itation. ttp. En., tiLu;. Ern., 11 her*. 

Phasociut vulgai'iu;. IIant ft'.' ding. (ii:notype GrmItini. Hi:i:tanoe. 
Othiontyia ;'ha..oii;:. 1i pt.horf: a.nt amit 

The loog-tort ciji'it.jV. o' th.. '.:ai, .t'ut"t );,:'..t'.'ti. Ti or ciI"th F-itntr'y 
of Ag'ricult.ur'! ati W;lt,.'I:.V,lotl.t ,I' b J: ithdi(1't.-id: itot''.asrd 
pttsodtliitiv;t 17"'1(,IW '1tt, i,.t tlid 13 inC ra t*oair,dnul at: ti(' - oontr-y through 
rt'iAedir p cv. witih ti h tt i(oti nti andr lK t.an t to tii major potets 
ali t:;u::/.,nta. -oltlb t of't:.' jot ig:tot' have beerrti laicl ion' mta gt'.iitl 
.: ttl at. -:hk'ra to tjir 1321 lcc:ot;i Or.;t-valtlited. Colla i'uration 
with irttrn io .l ap i;'telttill l r'et:aoirc. co:itt I('UT in Col. til I'olr 
bean:') na:. ;t'o''.c:i t.obu of utmc-t Itml,:-lil..'s. TriG> l: ihve led to the 
identificztiotr &, Lit-angrotype:; (FAT 1ii> and E'll X'%tt) that. :;ubtantially 
oatyiel ded ti. llt, I control ov. PIirh iLiit'y r 'ir-rr suoho F time 
tent:; with, t_ Zlh :h<,,wd thiat hi h l lcldinj ('V. eo0 k:d (4uirko thain the 

mitt led tl[, 'Tl,i or' ti' 
(0phiomyia h I r l prioduct ior: :; il';o inrt t. Aai 1 f-It inf1'orvmat, ion 

local rOrtI'c 1 Mi: orec V '. fill or'tan(t, at t;ter fly 
- t eo 

of r'sta~cc to tliii it i:; t.Carnty and, f' the Mitlt, th uttuof seed 
d:tssings it' unacvoidable. Common blight and ru.stare among tn major
diseases of bean at lower' elevation:' (1000-14i00 m), whereas anthracnose, 
angulr' leaf spot, and Ascochyta blight increa:'e in coevertty at higher 

7] 
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elevations (1100-1700 pC-T w i .e;r-ead aip parently :rII d mm). i : ult 
damaging in the rij in be an p-r a(LtjjIn, a.a: c f 'the a F'-vJtte. (lost plant 
resistance i: availahh a£an:.t a.l tie.tu e di:ae:t thud. che.ical control 
is unit kuly to be nec,:;ueary if a :qui. e 1evl:e' ccccji i red r :1 tarnce are 
built up in aLtopt-it e Laekgto-onJ:. pcans are grown either, s -ole or, as 
relay crop in with i (:_t-avI, at ceracana. mostrotation niiizt,Elt.alsi le In 

cases beans are grewr a:. aimitore of ty(sa ytl liw anid white is 
 a common 
blend), and mnt att! f'acultitivc ]l slt-b. (hatJt typt 3). (AS (ext'act)) 
See also 0017 0102 01 V7 01110 0141 014,9 01f1 

1100 NUTRITON 

010192962F AGIO, C. I. IAIKKAII!-01 hOAX, M.A. 1)1,00FIELD, 1.L. ; IS, P. 1986. Water 

optak( i 11f ouIia I t t IIi z tart,i f three dry Lean cul ti vars ( Phaseolus
 
vulgaria ,. . vr I c I' Food Scie e 5i(3) :85C-851. Fn., Suai. En. , 10
 
tief., I 1.
 

Phai-eol u:; v ( l1t- i: . ('i tyr-:-;. I a atbi I ty. 
3 

,-A h c tite..t.. bearn flour'. 
Human tatI ctitt on. U.it'. 

The w;ater-itzt ut,:., t. : tig if dry ti-an cv. Sinilae, ir 

FEr-rr nd nd o, ti , ( I I ,,rrII d t, t c udt:v, tatnd cer-tO ill- aWr x Ii. ic''or L 

palatability diflit',u-:: rc~- ti, .. I ri di: played the highost water
ta 

uptake, folwaaed by ti'- hd thit rly I.irarac. 1a. amnylograms
)raii-nder 
on whole b( arr di-ectt tbt f'It tt: did rtO c-Ihtw :harp patating
 
peaks, but pi:t- vi: cocty ct .l CV. iran .tel d Cr. cocling, irdicating
 
retrofradatic n oCCU 'i1t tan r r 'd{ r, a t.; were the least
-rt. ' I'lot 

vineoun amon g the , c . ; t.f! Ilhtt t i l)f .te etrelr 2? tv. 
 dil'ft:red slightly in 
viLsosity. Watt:r iact:ovpti('n r tO :ItIrg vi::-v.oty do not fully explain 
differe nce:; in plat ii t r : th.-: cv. (Ato) 

01 '-1
29101 AOAIF, J.t. ; NtK' tHj I,'lA1 T, IT..I. . 19014. lt r anit wiv : parsa la
 
:ustituciIn dt, r: tI:!. t . crTrl.,1 azO
n rdi I 'idoe 1 . del Maiz por 
van dde I'viti oh:I , ditlu t ci itc--o-eno-dc- ern los
 
trlfpicos . t to'1 ti
iv 1'r :Iii: t.itutirI (!" t:1aZIir in swine diets. 1. 
Rej lacer- oI ri-tby .e pi: jr diet:a for- growing-finishipn pig.s In
the tr i: - 'I outu,-: n AtaI rirl TIr:;ipical 9(3) :12-21 . Es., Sum. Es., 
5 iief'o.L t c dS IP ' ci ia i('l C i-a , [t niv. du f-aliiiw , Apartado Postal 
119, Liloengw, 1' a'i 

vi . , ry :.F 
nutrition. P1]an. 

'ha :out: Vira ,i- il tt ri-t: . tutritiv, w Iie. Aninnl 

Four- gr cup: f l , ,!, -' Whit .c : ITAJdrace er-oa Lt-d pig: , with an 
initial wt. of 13 il, rvec. ivud '!alze-( ted di t (50 percent) with or' 
without ', 10, or I) t ai-c.t dri, d aid grourd bear pcI:; sub:;tituting the 
maize. ht: ilt.: ir.d -t iud tOh l the r C ;. vlue:ca r:ear daily wt. gain 
(kg/day) wri (.1', Cs.Wl,, c. O, ard 0.1i; 'i-ed intak-e (kg/kg wt. gain), 
3.50, 3.98, 3. ., at i.O2; cr-cat:: yield, 6 -' '.l- , 67.89, and 68.07;
and cold-graded r, tt via ie, 0.614, 0.60, 0.0o, and 0.66. The inclusion of 
bean pod: it tht dht tai a :ignil'icant effe-t (P l ear- than 0.05) on the 
parairieta-rs ti-lla ir . (Al-fIAT) 

0191 
29705 LAYER, P. ; CAPLOOI;, G.L.; DI-ItAGNIO, E.P. 1965. Partially purified 
white bean aiylas-e isr ibitor reduce:- ;tare), dige:;tion in vitro and 
inactivate:,; intradudenal amyla:e in (reiars. Gaotroenterology 
88(6):1895-1902. En., Sturt. En., 35 Ref., 11. [Gas;troenterology Unit, Mayo 
Cliric & Foundation, Rochester, t-2155905, USA] 
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Phaceol u. vutiar a F P'. i lIJty. ce irii : y. Il;.t ry1: Dig'e: ti oi 

Whether co trir :,.. , h ltr-dirived ! Iln-Jy lil: ,: ' nhi bit 01' I ,; ti't 
failed to dAcirea:o t o li.t(rd -fe tic:. ill i ittl: b]:LI.,: cf i.; llf f i iU t 
atiiitnlyl: a i .ity, de:.ttuctic ii ty trti'ointc ;jt nil f-cr ti ,.: , t, 

d tivity ne tCI , : i[1led t -V L'3 (I it. ti itI . 1 t- ': iix:;t l, ti. A 

:ft'l , I n'lIuit(li:! ti<m i 'ccet. iif L1, ::c'ti.2ci:i
tpro2.. 2 5'r " tht e jitihibitor
 

(t-fo toL -ful d by tct.t, i'(tO it. c rIfLI it, ;o12. 30-f'(1d to 1l0-fh d by dry
 
wi . ) : ..(I Ic iind Wii , :t-;tcl im vo. ii Iult v li.cl ll c:idu bear,


Xtr <t, In[ i: I!v'. A ly i,111,ji ic, d i IlIL ,)t:, r[z-t, 4iLu uodu rv!l,
I)1tI'Zi 

I- ! -,:l t 1 - ,,tl ".:.t, I " , 0 .. ,o,t'' L Ot y 
(I L .i 0.i( 1), it: I j,(-1! i<l, t V Jtyl w4..Wcictdl t by expo:sure to 

t 1 1 (- juic W,.: o :.:y I i .2:I: l t:C LII b; IcOdftltll ae.-CIi Wiitf(ft.t'
 
th UI, . y I Iwed i I 15 iim21i '1 . i;:l>-'ly i ii the
 

V( : (II L l'ftt l'5I ll:.12 t'i l,( L, 1, 1- y 1 t,-ch 1l -l,:Jonlly a.
 
i.I L' k : t ..2.1 ltI . I 1-r,, I 1.1 . 1: Iitt 'l i it or t i of
 

i t I ;I.1, . I , ,- i,i . 't t v:1 it i d ). : io rl 0o
 
(/]ly 't~ ! : , f{, : L! ,t !,ht 1~ 00)1)1 -1 11-111;;. v l , 0 1'eHi'tll L'1oil 

5'1
I y Iu I i r ,f i .l , . , ! Ir I mlw/i.io )
lIn , h d l; Id : .I r o , I li E l, F Ii I l! i I t ,I:.' lI , I; 1i!. ( , c) . 0 , tirid 

. 1l, j, - ,t, flj .''2, 1 l [.11 t : 1ti1., 1: ' ,/-t: t 1Vtvly . : : , ~Il -!,h~I l * a t 

('n IL' f , I !I I:"'y . '1. 1 . ', . dt -v t t Il , 1 t 1tI I ; V iVC, 

L t, I i, . iii .l I ' I' l [.t 1.2Ii t i ' I :W, tI , _l 

1l y ili f v . I t boI i i i t 

f~~: 'Z . I I% tl .11 ;! 1 1, I l i i 

lyrtt vi- i - i. h .5,, 011. li t 1 111 ftv yil : t c bl i 
f .i t>i',i:," il ,:'[l.2 j 1i hI t . if t[.t t I ] ;14 {II['ll ('Ii t t1i 
I.;91 lifV: vil N r:\I,tl I. 7 . :' A 1.1',c . i l t y.[ )1 , 

, 

f : c 1itu 
C, '' 1l:l iicl i t1 :!1 1;1 i I ' I: 1 i ' V'i,- . t;i .t ' 

T.j t I. ' I '10 .: if ,I . ,: V .f- 1'i.I 1 c . i' V If IftLl Ol'ied 
ti.t~t'V .14 p xt U Pt ! :.i t I., I f . i. .. ' . i 1. dof., e:Ii t. y 

r -F!, UIu!1. l., : t ,;d1 . I'l i l l l I, I . t- .ilt I ' cit I . ,(.,;:[ai i n 
. f i-. . c , 1nI, I , ,, :12;011 1. i.t t 1 : i' , ,, . 1. 1 l d i'i:r tt l tr Cied . 
V.1 !"i t h kl No, ,i' e:*'[ .c t i, w,,:: w . I ni(, d t and, cuc; i 1]~ U I,;( [ ' GI c t f~t(: i 

. 1 I''1 'cG 1) ,Ilt .'(F1 t Li! iu ,,i o;.:, t) 1. I C..njI lt tl/t ~ t i t 2- 1 . ' tl 1.t1': Ii:1CIII~t: ihi Wt l 'tp 1(' it 
1 tj-f Wl::t .( 1 . t 00 ,-d t ilt 

ll.-uitc vl!. ;, ft! (, I ;'t . i I : :. it i t t iI. y 1 ie ibil ity . 

Wit t t tV' i.l : t . 1 c 1. AtFP1-l.. i it. id l: 1 1i 4'[ ti iot d i 

"1.1, e t' , t:: li ,1 f1 ' t I: !t ,!: I -i .I Ca,,op I.,;,. ibl)y, t ,- ta (igAittIa-t'i r t ,.:t t IiI e t.I l11 lt, ediiri I (t1 1t-i1 ll-:6 l( y in. t-em 1 t t h 
ate- irion t i tat. core:.- ilt.fCe a tIi C tailldit ' d 10.5 pl or mine 

W ,'ital. v! L f;, () . . ';1 A II '-, . c. I9!, L fiv dif4 were irij ntae in 

IiII'I' ,(!'1. ,C ItL1 iV W! Lit, C' Vit:(I t: (11.,}' "- 9 lyciii . Fro .,I to 2I fh 
a[ftt-v . rJc" "c °ic i he vat., wt ii:t tt t. ili/O, -a die e rg 1 . rh minusez, o F l ah plus 

0.75 freeat t p-otc . revided by dry beari.to cd eirii, or a pietein-fcoe 
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diet and submitted to a il-day N balance. Radioactivity in the feces ofrats fed cacein, cooked bean., and raw beans wae roughly 2, 5, and 10 timez 
greater, reasp., than in tile fece, of those fed the protein-free diet.
Apparent protein dig'ati billty showed a stron-g negotive linear correlation 
(r = -0.9805, P equal to or le:i-; than 0.01) with radioactivity in the

feces. Po:iitivo correlation (P equal to or less than 
0.01) was 
den:r., tiated betwee radiotctivity and either total C or total N in the 
fe. of rat inject ed with ((1 I4) C) glyci ne. Mean Value for tile 
radioactivity in the ireu 
 of rat. fed the diff'ent diets did not differ
ignlifica ntly ([ eq i tl to or It:l thral 0.(05). Endogenous N excretion of 

ratz: cn b-uL. di, t,'C oy rat.l wi., bLIi. the of' total eniogenous N:marker 
N, ba;ed or: tiet pti ic-fre, diet. he r ecult:" indicat,:d that rats fed
 
boan-cont 
 i nii dijt exetted tignifieantly norte edoeg rcus N than those 
fed the coei, diet, syen thtuih tho' cati, in diet bed stimulated twice as
much erlJorytollrut: c t0t tiU tihn tie protet i-tree diet. A:' a conequernce,
 
apparenl diegt:i[.ility ant [V of t'< ,n p'oti'(i. 
 arter *teorally underestimated,
although. tilt! [ -V: i~t.aiti'o-tc, by thie 'flrc 1 1eouL N excretion of' the 
rat. (Al:) 

01 i
 

28111' I'ACiI O , . h: , 
 C* 19s tcod i and. uon'isumptioin :att etIsr 
maizl titt itL i ) U:t. iN I 11.. Av.(-' ia : i 2t ot ' o o:mizodtity priorities and

ol icy Zi.]y iy. tI C i , de'Ar
,('(-1, ni-tt t. tIe 0 A t''ic Ilt t lt Tropi cal. Trends in 

CIAT C tI:.e,dit t L . , C o l mi i,. turn'l loi :'uruent 1.10.Economric,;

PP.f"7-Ni. }i , 0u-. EL ! if
 

pfa: ct lI!:. VU] 1r':.tll iiI: t , it i~qi. ,'Oci(evonoi:ic tetpectt. Statistical
 
d a t a . L : tit , !',c,.
 

fAft' I :" r f . :rt t I 
 ,d ntri tion in Latin America are reviewed. 
t r.:i : ii'r- r eiop lt Va 'I-ttioi. i0 diet"; and the


influtlv ef lit "i b i 
 )I, ood oon:uritr.[tion htbit:; the nature and extent 
of malnuti (io. 1. rtit ttitt 
 ; t; e i rfluence of :;e ve al economic factors 
(i tnco , t lh, t vad(, ''-e ernd toxl debt ) oi food conntaupt ion and policy

alter Ottivz tot' 'i tt tm.ial
o,Co i if nutrition. Finally, SOe tentative
 
implicatic i: ar' 
dril,.rn r a nutrit Jrn-erientei rLsearch agenda.

Statti: tiai dat are i lo'ietd. (CIAI1 'e( alio 0017 0213
 

1101 Foods and Nutritive Value 

0195) 
30643 ANGELIF, R.C. PF; 1,INOT, P.A. ; bESSON, R.; VODOZ, G. ROGANO, R.N. 
GIULI, O.0. ; VECCi !A, 1. ,. 1985 . i cioavailabilIty of mineral elements thein 
brazi;l "ood ofart baic oyt'ci:.riice and beans. Nutrition Research
 
5(9):969-981. En., tu. Fri., 30 ief. 
[Centre de Nutricao, Dapto. de

Fictiolo i. e tbioi'f:1et, 
 Inttt. ic Cieu, as Biom~dicas da Universidade de Sa
 
Paulo, 
 ! ( (1 .000Cai-x. Po:;t t1136t, /:so Paulo-l'1, Drasil] 

Phaseol.i vulgari:. Litbo'retery anitoal:.. Dicts. Nutritive value. Zn. Ca. 

Brazil. 

A mineral balance :Jbeet and a fortification te.st were used to detect the
 
limiting mineral: t:'ece
Ztn elements in 10-day diets of rice and red beans
 
(1)0) or HP ,-upplementcd with milk 
 (hiB), fed to 20 male [istar weanling 
rats. Pody wt.. gain, food intake, and food conversiori efficiency were 
significantly higher in EbM groups than in RN one::. The balance sheet
indicated negative retention of Mn, Fe, Zn, Ca, Co, Cu, Cr, Mo, and P in 
the liP group, with a scignifleative improvement only for Ca in the RBP 
group. Fortification of the 11d diet with Ca and P, or with Zn enhanced the 
growth rate; this ia attributed to the low level of Ca In the RD] diet and
 
to the low bloavailability of Ca and Zn In the presence of phytic acid and 
fiber. (AS)
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0196 
28935 BAHNASSET, Y. ; iAN, K.; (IAPRCLD, R. 1986. Fortification of spaghetti 
with edible legumes. 1. Phynicocher Ical, antinutritional, amino acid, and 
mineral composition. Cereal Chemistry 63(3) .210-.215. En .. Sm. En., 214 Ref. 
[Dept. of Cereal Sciere A Food Technology, Fargo, ND 58105, USA] 

Phaseolu l Dean Protein A:9h Fiberwgari::. flour. contenL. coritente. 

content. Fat content. Mineral content. U.A.
 

,egue flour wan ottoaned by dry trilling neoroan ted a:nd roaa ted seeds of 
lavy bean, pi let betin, anld tenthi. I'votel t concentrates: were extracted 
from the legume flouL:, by acid preelpitation frcm dilute al kali solution. 
Compartiotn of the chlt:: ical coti:4 aion of, the legume lors and their 
proteinI ctnentrat e with dulllm wheat t:nmoli na dinl)wed thiat all legume 
fIcut: co ntatihed ri grifiticantly higher ptotein1, a.-h, fiher, and fat contents 
that:j durur. anul ito.,1 ortified :ipaghetti war; prepared from blends of 
l.gut" fieel er ['totci r con ti rate: with a :;tron gluten durum semolna. 
Iroteitn, :r, t d 'it,: cc ntrnt:i of' the fortified spaghetfti exceeded tire 

! letUor ti.e or t l jaghuetti. Navy [ra:: contained the highest amount 
of tryp::l ti lhtit tor ;t I:lola:(gglutit t activity, followed by pinto beat) and 
!":ltll . gir tlC1(1': ,1:o containcd high rt level:; of btth activitie: than 
fA't i r a. ' mn ftilrotrarid their p'otein had a. igorre con'inttatesr 

relativcly higher iev, (-t' viot a tino eLd:; that, durum steolin;. Mineral 
eontetit of' 4floeur, prot-it coi~centtates:, and ftrtified ,iaghetti was 
con::1u eraty hi 4 elt'- th a lt oft' tlc itlroti ; or control spaghetti. (AS 
(extract)) 

0157 
6936 IIAHA,'EIY, Y. ; KHAN, K. 1966. Fotification of spaghetti with edibleu 

legure"'. iheoiogieal, ptocescing, and quality evaluation studies. Cereal 
-h 'i.<tryt(3(3):216-219. Fn., Sum. En., 20 Ref. [Dept. of' Cereal Science & 
Fooa i Te0hnooy, North takot a State UrJv., Fargo, ND 58105, USA] 

'ha' eoui; vul latin. iluman nutrition. Dean flou. Organoleptic properties.
 
U:;e:,.1 A.
 

-p abet Cl wt:; ptepatA d frc durum wheat reic) in:, bletched wit.h 3 percent 
vitt wheat Iluten, and fCrtified with 0, 5, 10, 15, 20, zaid 25 petrcent of 
non1'o01 : cuorl'ao:: navy, piitio, or 1:1:1 lriortl' ot their protein' tcd 
i;OtICI0t'a Sn., tc 1 rCI:tr'cI [lt"pot Cin qiartll ity. "tippltentiting aen olina with 
i egumo ClLit':; orV prolT I cot.- n trte' caused I) inrtotane in farinograph 
water ab;orption except for blend:, cotitaiting 25 percent of notroasted and 
roasted pinito bean flour, it: which i,;light decrease war; noticed. Dough 
devnloI~munt time iand ;talblity were higher for blend:; contaniing navy or 
[into bean flours3. A deet ease in the mechatical tolerance index was 
obtained fo hlend:; cotitaining diffeent level:n of navy or pinto bean flour 
or protein comentrateo. Fortified spaget ti rhattered earlier than 
controL spaghetti . Cooking IoS: of ot' ti fied u3paghetti wa higher as the 
Ilvel of ,rubb:titution incteased and higher for spaghetti containing protein 
iconue 1 ::c'cten thatn for :ajai-ietti contaiting legume flours. Firmness scores 
of fortified apaghetti incr'ea:red with level of' fortification. Taste panel 
evaluation, s1howed that :;paghetti aupj:lemented with up to 10 percent of 
legume flour:; or protei n concentrate- wa acceptable for all parameters 
tersted. All panel nember showed preference for :;paghettti containing 
teigume flours over, spaghetti containing protein concentrate-'; however, 
;paghetti containing 10 Pc. cent ptotitin concentrates wa.; alo acceptable. 
Spaghetti mode from roa::ted amplen war; preferred. A beany tante was 
reported for :;paghetti containing, 2- percet of nonran;ted legume flours 
or protein coicentrate. (AL) 

0198 
29617 OLIVEIRA, A.C. DE; SGARIiIERi, V.C. 1986. Th. influence of rat 
crdogenou:; nitrogen excretion on the annes.Einent of bean protein quality. 
Journal of Nut'itional Scionce and Vitaturino..ogy 32(4):125-4136. En., Sum. 
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En., 28 Ref., 11. [Depto. de Planejamento Alimentar e Nutricao, Faculaade 
de Engerharta de Alimentos, Univ. Estadual de Campinas, 13.100 Cimsinas-SP, 
Brasil ] 

Phaseolus vulgaris. Proteins. Digestibility. Protein content. Nutritive 
value. Brazil. 

The interference of rat eriJogenous N excretion with the assessment of 
digestibility and BV of dry bean protein was stidied. Dry bean plants werecultivated under ('15)NHl2. SO14 fertilization and at harvei-t dry beans had 
1.080 atoms percentage of' (15N-excess. 1t balance studio, indicated that
bran protuin digestibility and BV were higher when N-balr.nce was based on 
(15)N-excess an compared with total N. both for' undenaturateo and 
heat-denaturated protein. The (15)N-b~,lance also showed that heat 
treatment signifieanti) improved (1' equal to or less than 0.05) tile 
digestibility of bean potein ir the integral flour, and in protein isolate 
while the BV decreaised f,, 1,tn materials:. Results indicated that the 
conventional methods eoplcyed foi calculation of bean protein digestibility
and DV. based on total N balance and protein-frer diet, underentioate these 
indicesi of protein quality. (AS) 

0199 
29669 '3GARIIEPI, V.C.; ANTUNES,, P.L.; Jh(UPdtEQlA, (.G. 1982. Algumas 
propriedades fi.ricoqulmieas e nutriciorc is das proteinas de feijao
(Phaseolus vulgaris, !., var. linsinha 02). (Some physicoclemlcal and 
nutritionai proe,,ptien of proteins var. 0ocainha 
Teonologia de AlimLanto:n 2(1):1-cu. Pt., SuM. Pit., En., '10 

of bean 02). Ciencia e 
Ref., Il. 

Phaseolus vul gariJ. Seed.3. Pro tei ns. Digestibilily. Temperature. 
Biochemistry. Animal nutrition. Brazil. 

The 2 mn rprotcir fractions of beans are gIculiri ; and albumin.;, which are 
deficient in met. Supplementation with DL-sa t. plus L-cysteine increased 
the PER of the whole ground se,d from 1.17 to 2.1jy and those of isolated 
proteins from values, lower than 1.0 to values olual or higher than 14.0. The 
In vivo dige:tibility w,'s, 59 per'cent for' the whole ground bean and between 
72-83 percent for the isolated protein fractions autoclaved 15 min at 121 
degrees Celsius. The apparent DV (28-33 percent) were very low compared 
with the c,'scin (811 percent). The biological availability of met. was the 
highest (51 percent) in the globulin fraction and very low (5.8 and 14.6 
percent) for the albumin fraction and insoluble residue, resp. The trypsin
and chymotrypsin inhibitor was stabl,, In aqueous solutions at 97 degrees 
Celsius. Inactivation at this temp. wa:n possible in alkaline solution or' 
sy the action of' dinulfide bond reducing agents. The introduction of 
inhibitor (1 percent of casein) in the rat diet did not cause any
detrimental effect or growth, apparent digestibility, and BV; on the other 
hand, 0.5 percent lectin, same base, was detrimental to growth, 
digestibility, and BV. (AS) 
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See 0213
 

101 Rhizobium spp., 
Nitrogen Fixation and Nodulation
 

0200 
29921 BEUNAfiD, P. ; MICELLON, N. 1986. Effet de l'inoculation du haricot 
par deux souches de hhizobium phaseoli. 
(Effect of inoculating beans with
 
two strains of Rhizobium phasooli). Agronomie Tropicale 41(2) :128-131. Fr., 
Sum. Fr., En., Es., 13 Ref. [IRAT-CIRAD, BP 5035, 34032 Montpellier Cedex, 
France] 
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Phaseolus vulgaris. Cultivars. Rhizobim phaseoli. Strains. Inoculation. 

Nitrogen fixation. France. Rieunion. Colombia. Haiti. 

and Reunion, resp., toGreenhouse and field trial:; were conducted in 	 France 

study the response of 2 bean var. ('1+1st and 	 Trio nrie de Farty) to 

(HFE and CIAT 1407 from Haitiinoculation with 2 Rhizoblin phasuoli strains 
t 

and Colombia, reap.). The heterogeneity of botl greenhouse and field 

results did riot allow any corsluirn to t- reacul; howevur, it appears 

that var. breeding and the choice of' efficient R. phaseoli strains help 

avoid the massive use of fertilizer:.;. Expt. should be carried out with 

var. having high N fixation. (CIAT) 

0201 

29920 POUTTERY, H.R.; FAR, 2.J.; CIIJAY, W. 1. 1987. Growth and yield of 

white lean (PhCaCeela vulgari- L.) il "e;on;rse to nitrogen, phosphorus and 

potsion fertilizer and to noculation wit ihizobit'. Canacian Journal of 

t . E.7("): Sur. Fr., h f. 11. [hesearchPlant Sci s - li- En., 1; 

'taticr., A rico' tore Canari, :rrw, Ontario, cianda Nlil 160] 

tha' ee:' vi s, ei ,hi hiu2 i sso]l Iniculatiorn. Acetylene 

ruducticn. Yie; ld . . N. .' t . i er Ir'i . Nodulation. Canada. 

h 1r,'ori, (i,'leeotwoi ard Ktntwood), with and 

without incwit M1 :i*ie iII:,, I:an (Xi t'. llreIiia (Critivio, Cainada)
},ndw'.eiinod. 


asC o 1 N, 1 Ir.( xwed

cubj,~l'rl~ ~ ~ ~',t ~ o ~ ~ ~ t ~ ~~r ite A :;igrdrlcant 

I., l ,:,rsicr 

re'[ci: I to r' . ''wI b; iv-; i ti, 1 r zi'' I.dii, tit 2 V eriobi ned, 

but no ill i r i I 1 * I y!' oot ofi 	 nr . a halr 

that it ti, 1-r yl , ,' 1 , ,,'Wt: ; I !l;: . "t-%r,yie ' d wa 
lc L' t * l:: I, nitl t . , Lcuul a 1iy ilth I'oC, IlLI n. 2211 kj,, N/11,1, but 

iCw v i t t ;1" I (our' l:,' d with no 

11.1licrtlin I'e 1. yt) !id t:: L i, yiiIi, tut incr-,Lid plant dry 

wt. lit Vr 11ithI,;: ''I (' 1i . tV 'I ,ol{ti.ed, VrI':' j day, in 1984, and 

arter, I, &IV: in 1 l:!,,c i r - :d th, no. Cf !-y: to ma turity. 

litrit , . LL. dry w. of 'V;varq'' girowing season 

w r I t 'Ilio ,' I t r y 11. Aci:tLy 1 ' 1:t-dJUI (: ro te-; (1s.-t yr) 

and ul w,1' I. a[h, at . eI Itd to V,ry low va1ues atr t 	 :. Ii !hd r 

33 6 ,h A,:ic Iy i r.rt t-dle tiC . I'atc'/l/ rLtL ' .,-ht i n:,. Value early in 

th C . I T, 0 1ow v , r, ".-.n r!-f i ln ' was: co ij ete ' 

I f'' : 11tL j J'V *t. 0 1' yield, but a 

t:DtlI i tl i n -'HOl u,' ihe: tiI',, lt 1 ificdl ated that 
o eLl I '1t oli zoiul:: I, ;: 'Cl 

' 
til W- il' J! , v. a IrI ti fi l Xrt t I ,a'O duL-':i .Ix. yield.
 
(At )
 

; ". lv 11atiCn rot"- Flizobitum29751 C!U , J.N. N'.A), 19 E of Cf of 

ha :oli or d dry rlid 	 grin two boan'trit. ed; lit an, iLatter yield cf 


1Ph , a Iu:a Vi 'i - ) .V r'i iI e . E AstAIrl' I'r gri icolt ur'l and Cores try
 

ourna1 44' 'pe ia i .- u-) :109-112. En., SuM. En., 16 lief. 

I-hauo VuriFatrl . FIitiobi u. ;iho(oi . Strain.- Cuot ivar's. Nodulation. 

Yield:'. !i- nya. 

Gre (. r ou e ' 'i , w,ta: : uctec to d t I ei tIe at i lability of 

incdi, m V r I ; i: V to cOMt5[O'O the Ef.eoti vnes;- of 2 ihizobinmo ':. ins 

(NU11405 i1d t U 1I'') I bI ,-, vr'. (M.wosi Nos ard ZrVra) . iesults 

co nf'ir .t-d the cl fectiv' e:;cn of irdigenous k,hla it; the soil for 

Shoot 01M, pod at., totil I-, yieold at maturitynoduiatirig both 1-:, v'. 

88 day:; af'ter ;i:,tin ), ard seed yields were highest it;1wozi 1Moja 

inccu;atd with iT 4V 9 and Zebra inoculated with a 3-strain mixture (3-NS) 

obtainoc; frc,;i: thI 1iAL Project, Ilawaii; how,.iver, the increase in seed 

yield by 2-5 percent after inoculation was. nonsignifiea,t. Since there 

were no con:istent effeets of different strains on the yield components 

mesured at flower initration, pod filling, and maturity, it is suggested 
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that there in a hiccobii P. pecificity the 2 Ia.ror ,rther iorkshould be done urAJ(ir fielcd ¢orditicnc.. (CAT) 

29983 CCI , i VI .(. 1987. 1 t:ti c . tIc,'-, ectirpe de
Rh i z o i ir o nc? ro1 i r i i r,. , t , i r i dc o n r oj a, f i j a o e 
l ue,-r . (Fi fn, c , ' t:,,,,I, i I'm ::tra,, aii) iiitral ni trogen onureide produOtiAiro ~ebaric r! I I;.: ,ytth .n, 'CT11,,r I'b'4,i ; ;-(f 16.- ar , ull l kiucerl). Pe'.,qli-a.ir. !. IL. , En ., 29 fro'. , I1. 

UFfifIj, Det to. d'; C I , It . tt , 1 '. ' t. Id t , Caixa Pos5tal
C38f1, ui F1rLotI I-Ii]
 

Phia'--tolls \tj a i , 
 tb z<[i'li ' r.i]]: . N. N¢d i:~c . Nitrogen 

fixz Lion [razi . 

The effet L f it . . 
and of 

iii i ' , triifit. (I tit ' tt Lrht)port in soybean1;ii, ,I I, i (0 . t1!,i , r uldI It i .zbat(2 1 t I,i cy bo n, oomcr n(1 t'I'ifioant1i t I-rid 1ik i,', t- gW.crludcId
wai , c decreaseiound I L . ,cfit c IL:I., xyr of . oybezr. and commonb 'Ln -Ljp"i t' d wit i 'it -N..1,) -:i Y J' Z : ,ii ..) " . LUI'ort hilrvoiL ingUe'reactdidoit II'e uce Iri y w -I,, t 1tri<ea:i wct vi ty waz
 
I if i I'i cafltiy i nh iited.
extirIct:: e ted 

{ ]; ,. , 1;1: r l (k, '".11. 1i oout ar.d 1la(t' L ehI : i i cliii I and idet, nicq cu produiLioil oficuulat od , : , ,t rot, i. Leucal,*r"., (A", (extract)) 

29962 M,-1.i__ O, "'.iL. I A 10, L. f. 1id 7 i. tic it hi of plint dtv, lo prentto nodul o tio i ttri ii a i t r i i tlt, 'tii tLat(i t-i :,;. Joirnal of' theAmer-i an So,:,'#.,y 1'i r' Port-ituttur.(.C -. 'tI e 11,?(2.):11(-C13 i ., Sum. n.,IS ief.. [[I ;L f y,tE Bot a Co -iott,i ;t CollIc,, f[tw London, CT 06320,
USA] 

Phaureoio 'l16iri3. b ticinl. ev'tiw! ri i '•ricato cuiilvar.fit.izobiuni pf Z ol . cdulai I .i Chit ivits. US, 

T'Ie re-ltt ch1ip of plnt grow thI lit to c; L bliiimcit of a succeBssful:rymbioris b,-tween Vo:culari: it rd Ii tiizoiut 1hacoli wa examined.doete (iirnt( a(i! andi A) mi ai dtuiti atu (luebla 152) bean ev. wereItoCIlated with cio culit ofi F. lia:ciol i1 27Y4 11, and plant developmentwL imuried u:j n theth [ tociron i.:!dx. Tim(_ raiuired to nodulate aBdetermined by iaod, 1 c r:*n1. d:i tot vary b twekan Ilant types.duratiot., and ovLIi l ] Llulc,:i (T t-, yr:biosi 
The timing,
 

ilcetyler rduct ion, !ty 
a: m,- i'ured by increased
 

, :i.r: tr ticport ofre!atcu 
wc ,re de: and amino acids wereto tic. I-iq-d of t:%c.:ri,.ti z] [L-af >;anico t iri both th determinate 

ald ird tL i !-tiCcv. iii. 

18887 [OXLEY, J. C. ii 1,. T i; :M 1), L. 1Pit . t2 fixat ion andcOmf ( tit i vet;: of fit. c)bLiz, h i i :t.ri n- iola ted froii. Ontario Boils.Canadian Journti of Plart c ,ito(,!;) :36)5-836. En., Sum. En., Fr.,29 fio:'. [Dupt. of' 'r 
c t rJet, Uiiiv, of' Gielph, Guelph, Ontario, Canada
 

Phaseol u: voi ari Bth obumi aico]. Nitroj.'en fixation. Strains. Yields.Nodulation. Culti varr;. noculatior FotijIizer . N. Canada. 

,n iexpt. wa: cot ltcted to de'.tnrine (1) the effcectivonec;s of Rhizobiumphar'eoli ttrainc in Ontro , (Cantda); (2) if inoculationindiyencu, effective with anstrain i-. a imfriovu N)2fixation or yield,the oompetitivene:sr of inocula i t Lrain 
md (3)

by measuring the recoveryapplied 'AtraJin- in ndtle of 
u-Sing ,3U-Pelogy. Compositefron 36 of' 37 Boil samples (1 g)farm sites .c-rt Cntario cased nodulation on either whitebean cv. Ex [ico 23 or- Seafarer, indicating that R. phaieoli wac widely 
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distributed; howevwr, ratings of nodulation indicated 
a wide range of
 
effectiveness. Five selected strains isolated from these soils were
 
compared witih 5 strains from culture collections for, effectiveness. The 
strains were used to inoculate Ex Rico 23 or Seafarer grown in sterile, 
N-free culture in Leonard jars. The best field-isulated itrains caused 
just as much N accumulation as the best strains from culture collections. 
Strain S1, selected as a consistently good N2 fixer, failed to cause 
increases in yield when used as an inoculant in field trials in Elora and 
IVitchell itn 1980 and 1981. Inoculation with strain SI did cause acme 
increases In percent seed prrotein and nodule dry wt. with Ex Rico 23 in 
Elora in 1980. 'ree other strain- t-sted each year failed to show any 
impcvcrrnt:: it a nodulation in cither year. Recovery ofyield, :ed N, o 
inoeculant stvait-- rangcd from 0 to 31 percent. in Mitchell in 1981, 100 kg 
of fertilizeyr tha inoraed yields over all inoculation treatments. 
ndigenou:s - apptarc 
 to be only partially effective N2 fixers and
 
inoculrlt tr'ains w t:re agairist those already
n'rally poCr competitor': 

re~ent an the ,oilt. (a:
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"953 PLAYIV, ). ; ';h-NChiANT, J.C. ; LJ6AUD, J. 1986. Iroteases from 
StareI-ban aoduleh('t-Ca.:: in vitro effect; or baeteroids. Phy-iologie 
Vag-tZie 4(0):697-705 EnL., ur En., Ft., [0 ff'.,1I. [Laboratoire de 

+
Pio1kie VCtAle, Fo cu tt daU Sc t ro;es --t do: Technique., Pare Valrose,
 
0t034 Iicc Cedux, I ratee
 

1 

i-,, col tvlari. Yn t Ire: 1hi::Ghiu ,c Laseci . Ensyr.>:. Iodulation.
 
.!r.e a ids. Ceil IaLls. FIrtate'
 

Two prot-la::c h ir acidi c ,;o" al4aline pilolit'ri, oarzacteristic of 
s3 :ci;ng todrtle:. Of F rnch L''n , were r incub,,itt d with RhJizobiul 
phaseoi bacteroidt' ioljt:d IfroE Ifunrct rdiust A drop in bacteroidienal .
 
C21J2 redutiorl wa:.troi tAIy atifedillthU -rertoo of the protea:.e
 
exhibiting opt. iroil ity ill,whtr ca the other protease
Za:(tiv Litacidic 

induce( t lowetvr0 trait ratet for opti,rl C21J activity. A similar dual
 

" 
effect war: :sorvsr in CH, redutior of ba'teroida i:olated from old
 
nodulesi of Pt-a'r, ,-+ at. [rit bacttroid ircuba tions with each of those
 
protea::es, the til ire of alrito icid:; -'tvualed a partial digestion of the
 
puptidorlyeza o tC.,1l1 wd I. (Atl)
 

29947 N."C, ,.; i ioF.I.; 1987.I,.N ,Ad, ; FULDEY, R.M. Native and 
inoculated r.i::otit i:elitd from field grown lhtecolut vulgaris : effects 
of liming atr, a'd c l or .ii biotic r.istanc. Soil Biology and 
lii oehemis try 101"2) :1" t- l5. ci. 53 , [EIBEAPA, PrograittaI , 's. En., Ref. Ii. 

Nacional dv FtuJ:-a tm; i cri do 15oo, fer6pediia 23.851, Rio do
 
Janeiro, rasil]
 

Pnaseoluits viugat. Iltli'nor t, rn. Agrieclta! lisc. Timing. pJ1.
 
I.solatiorn. 1NcKltltier, r a 11.
 

The tol(rance to grow thtit acid culture mediuIm (1I 4.6), and to several 
antibiotics, of rhizobia irCalated i.or: PhIseol:: vtIl 5ari:i plants was 
deterr::ired it: limed and unlmod field plot,-. Tio plants were originally 
inoculated with Rhizobium !train CC5 and i:olates were nrade after 5 
successive crop:; of' beans (only inoculIta-d at the 1st crop) uring a 2-yr 
period, and from piolrt planted to beanr:for the 1st time. 
Rhizobium n olt'te: - intified as C05 useing immunodiffusion were all found 
to be identical L: r.< original C05 -train in their tolerance to acidity 
and res;istance to 7 fttilbiotics; howtevor', the irolates of native soil 
rhizobia from unlirred Irlot a wore fouind to ba mote to]erant to acid 
conditions and less tolerant to chloramphenicol and karamycin than those 
isolated from limed plots. The differences in antibiotic resistance 
be;:(en lime treatments were greater in is olates from plots planted 5 times 
with beans th-. in those taken from plot, never planted to this crop. The 
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antibiotic-resistant Hhlzobium isolates, mainly originating from limed 
plots, showed predominantly large, flat., wet, translucent colonies on yeas 
mannitol agar plates. The antibiotic sensitive isolates, mainly 
originating from unlimod plots, showed predominantly small, dry, opaque, 
circular colonies on yeast mannitol agar plates. Re.rults confirmed that in 
vitro evaluation of acid tolerance reflected the ability of Rhizobium
 
strains to nodulate legume; growing in acid soil onrditions. That
 
signifisant antibiotic production may occur in the plant-coil system was
 
considered a:;an explanation for the ob:;erved differerees Jinantibiotic
 
resistance butweer native rhizobia i:;olated from limed and unlimed plots. 
(AS)
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29951 IADO, M.L.G.; BODDEY, R.M. 198j. liield and nodulation of Phaseolus 
vulgaris and the computtitivity of an iritroduced Ehizobium strain: effects 
of lime, mulch and repeated cropping. Soil Biolcgy and bichel.try 
19(2):171-177. En., Sum. En., 5tlief., I1. [EMDIAPA, Progras Nacional de 
Pesqui '5aem biologla do Solo, SermpFdi'1,23851, lio de Janeiro, Drasil] 

Phascolu,- vulgari:;, pE. Agri cultural limte. flhizobium. Strains. Nodulation, 
Yields. Inoculitton, .t:etature. Gerination..eedlings. Pods. Brazil. 

Common Lcan:! were planted in the field on, an acid soil (p1 5.3) to 
irvestigile Iti effects of lime atd mulch on plant nodulation and yield,
 
and the eml.t itivity for nodulu occupancy of an introduced strain of
 
iRhizobium (Ii. legusinosarum bievar phaseoli). The plots were planted 5
 
times during a 2-yr period and at the 1n:tplanting the seeds were
 
inoculated with a peat-ioei i noculc! of Itrai n CO5 . At subsequent
 
plantings the coda were inoculated with rii.erated rodulecs 
taken from 
plant:; from the previoat; etc p from the same lime-mulch treatment. Al the 
finad planting each plot was subdivided and inoculated either V',th the 
original C05 strainr, allacclinitized C05 stran (hiclated from the 11thcrop 
and identified as C- u i a1 imtutodi'fu:;io), or with macerated nodules as 
before. Throughout tfe ex4;t. there w,-ru no :;ignJficant effect: of any 
inoculum or noh.lzitio, or yiel o Of die b.an p1 'nts. this,, was probably due 

tto the low comptItit ivi y of !.'t introl:u.ed str, in which occupied at max. 31 
percent of the noI;lft: it tl- anli;ed Plot; and lea:; than 19 percent in the 
limed plot. Ir g tn-rI, volc(,hhaId a negative effect or; nodulation and 
yield althou h al th 3IL "io;p (liarch; 1983) when :;oil temp. were high at 
the eariv te pfant t w towth,ulch improved gerinaltion and the 
survival of Ii tng,; Lch that pod yield wac; more than 3 times greater 
than r . u uc plot . At t' e final crop, CO5 occupied at max. only 211 
pecert of Ite noilu] : it;the unlimed lot,, arida far lower proportion 
(0-2 foerI illthL"lime;d plt ;. The acclito tLzed strain stowea a 
consi steit tendons:) (s3toltittL ally i;;:igniific,-nt) to b more competitive 
for' nodule ;tt-, tb r. the oripray Col) ;train. (AS) 
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28642 VIOIi t E. ; O, 0.1I.1985.
K.A.; INCHL, KAN["E Y. ; NEWCOMB, Nodule 
nltiat.c:.licit'-i by nornfX ective :mutant:; of lhizobiuI;m Ihaseoli. Journal 

of acteric] oy 1Fr(i)550-959. En., Ouri. En., lj[hof., If. [Dept. of 
Botany, irv.v of Wi!co;: W1dsor, LISA]n, W4 5'706, 

Phaseolu:; vulai;, lihi;eb]uf Iina:eoli. Strains. Nodulation. USA. 

eoi , ar'i,Ihizobiut , I.;hj 0£1('ClC and CEl15, originally derived by 
transoson muat;; 05 :i, induced0 the formation of' uninfected root 
nodule-like aw Iin n bean. Lacteria densely colonized the root 
surface, and ruot hai ; curling and initiation of root cortical cell 
divisions occurre-d normally i, t.utant-inoculated seedlings, although no 
infection threads: formed. The, nodules were ineffective, lacked 
legheroglobin, ;.nd wre anatoicaily distinct from normal nodules. 
Ultrastructa i

; .;specialization for ureide synthesis, characteristic of 
legume-, Ii.' rim iterminate ncdules, was absent. Colony morpholo y of 
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the mutant strains on agar plates was less mcoid than that of the wild 
type, and der some cultural corditions, the mutants did not react with 
Cellufluor, a fluorescent stain for beta-linked polysaccharide. These
 
observations suggest that the genetic lesions in these mutants may be
 
related to extracellular polysaccharide synthesis. (AS) See also 0161
 

JO0 ECONOMICS AND DEVELOPMENT
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29792 GRAF, W. ; ThUT IJN, P. 1987. Results and methodology ef diagnostic 
trial on common beans (Phaa'eolun vulgaris) in Hwanda: a critical 
appraiaal. Cali, Colombia, Ceintro Internaeional de Agriculcura Tropical. 
1Cp. En., Sum. En., 5 Ref., 11. [CIAI Great Li!kes Bear, Program, OF 138, 
tiutare, Rwanda] 

Phaseolus vlkgari:r. Develo rejria restoarcr,. Technology.r-.. Experiitent desijgn. 
Rwanda. 

The national teai program of Lte Inst itut de; Scien ires Agroncmiques du 
Rwanda corried c t far trial: in coll aboration CIAT, in.r diagnostic with 
G riatural ores of Rwanda between 1984-86. Three designs were used: plus 
ore, minus one, and plus one extended. }lur one trials tended to 
undresitimzittv the imi.ortance of soil fertility a:,a yield constraint but 
sh;awcd clearly the imaportance of disases, inus one desigrii rade the 
importance of' both factors visible and plus orie trir show ed a stro g 
po2ti ve interaction when diseaseCotiol waL co',ntbnud with fertilization. 
Noc of the dc: crlbed dcUigns, hewevr, is al tLi' comletely explain the 
interactions betweeri tested Fatorr:. ;ivri ther , coa advantagcs and 
di.-advcrita -c deribed above, tf, ,:ecar s o"c W that if diabroirtlc 
trialsatoe Jeterinied to De neci.ry J-it j ir-a,a enriderobl effort 
houldibe done to fino reopr ae.entative . I of f-f'am (saool.a etc.) to 

permit the instCiLat,tc: o: coniplt. faoctorial trial,,;. In addition, several 
plua ore trials ce-'u [i e. I abli, hJ on-farn, which would combine a 
;rwerful deiign and trial. makingF the initeraction with farnie.'s easy and 
:i-iwinp direct conclusions to be made on the potential effect of' ncw 
enchnelogie aridinteractions. Plus one des;igns alone may be appropriate 

when no i iteract ions are expected, but in thisicaae one should jeri'uoly 
think of testirig different level:, of a treatment and consider the trial as 
a step in technology testig rather lian a diagnoitic trial The 
metfhodoloFy to Irne also Jejids en z'rrources available to the reearch 
program. For hwand it i a recomierifed that the ru carch program be 
focussed on techinologies that control both disaaaes end fertility at the 
sane tie or to target techriologies to ,situation:r where I i'ctor is 
controlled througl existing irautic.c :,ue a I control through thecl 
se of clivinI, beana. Techrnologic:; to control t' .;hould have 2nd 
;'ririty but cINn play ollioportaI role i al 1o I roc1:1 season to 
sea,:on. Therefore it iray 1tillbe 'justified 'o carcy cut research on 
tucinnolgLic:,that -1r:%ey tu icri r ra d I ae c saeed treatment 
ig~irhst the: biarfi"y iiL e.lIc. 

0- 1t 
28E30 il T It: i-CihtCtiLJ AIiG ' L. CULTURESTOPCLotI 2 
VIV IIJEFjEf.1'96. C2:itaur( raischercs: hLaisot v.vr. (E1ortieulturalc ic 
crop-: ficd beirint). r,.... .aort rnnuei 1963. FrancJ. pp. 174, 180. 
Fr. 

Phas eolus '.ig.rLs. 0' .' ,.. Cuitivrar. Yields;. fl:: tciia solani. 
Scirtieu' ti fsi. Rhizol a.. r1.,cilaticr. ,. Dev Lopraentil research. 
Burkina Lose. tartinique. htl.:iion. 
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Re.'ults are given of r-enear'ch on snap bear'., and dry bean carried out bythe Institut de Becherches Agrororliiquen. Tropicalue et den Cultures 
Vivrierea duritng 1983. Of the i; sirap bean var. (Arian, Belna, holgane, and
76 CI) studied during the dry Leazon in Upper Vol.t,, the foruer 2 performedbetter, yielding up Lu 9 t/h-a 25 day- after planting. There waa nosignificant diffeerer' between the 6 beandry vat.. rtudied at the el of
the rainy Leasun in lartiriique; mean yield:, 1.5 t/ha due towere 
Rliizoutor.ii" iulani Lnd LCoeeotiun IL1:i att.ack :. in Reunion there were no significant diffci'ererei; beteur. bear vatr. Pompadour 109, Petit Rouge,
and Noir; ilean ylild: ranr.'ed frt. 
 '/00 to 1 100 kg/ha due to droughl..
Finally, in a ceeu i cc u1).1o-n study of bean var. harlat With lihizUblun
strains (aien, then. dAT Ia,'), it wa.. found that higher N donan. deoreane 
atmoi i-iei Ic N fixAtiori but .,r e xc. : producti on. (CiAT) 

29938 JAN.Lo4, W. 1988. 'a beans Ii. the a Vuloping woric. In.. ..
LUpcz 9., J.; Gui V., F. -naj. Lean : ,rce:.nt :,tat. in the developing
world and bUiliojc y of ,:,,ch (1919-1987). Cail, Colombia, CunLro
lntcrnacrc J. Aitr Tropic, .1-2)', En., 27 Pd'. (CdAT,
Apartado Avien 0713, Cali olobia] 

Phs~iae u vu!ILI'i,' -itl' YI!
ben.V IT'od Ut/iCn. Connurption. Income.Cilnri.al cortrol Ii jui 'al re:, .bi c< .n e iParke ti ng, ton,t enr. Processing.I 'q'Je . acn/!t:i . AfCr i .a. .sia. 

The pieuent tutu: uf in i i., the develoIing world ir 'eviewed.
Sucloeenno,:je asp:t. at'' railiy di:'onnd. Iroution marieting, andconn:;ptiorn featuri Liu df:cl'ibed and the future Iotential for the crop i:3outlinied. Con:;traint. to 1'roetoniireaston a'u dis'u: ned and theoppor'tunit 1 for rent :ch aid dofve;;:ent of the crop are defined. (CIAT) 

G, 13
 

29937 JAIISSUI, W.; LCPEL 2., J. ; 30ZALL; V., F. 19.H. nztp 'eanL: presrent

atatus: irn the developi,'ng wol d oid tibliograpvhy of r'::eareh (1919-1987).
Cali, Colorbia, Conta lInte, 
 .:i'ieICnl de Agri cultur , Tropical. 911 p. En.,
 
922 Ref.
 

Phaceolou Vala 'i_.*,L".-1 'ica:. 'ioumic:'. Yivld.. 'reductin. Consumption.
lhcarne. Chunlcauortri .. injuvuil,aiet.. 'ieanen'ind pathoguen.
Pr'uoee I>:
ci cg. ':tulg. Prie, Latin Aerlca. Africa. Aia.L. 


Of :'r',da tie dvelo iin worild
Th L,-rn in iL reviewed inthe leading paper aeunr.j ar.yir g thin' publicatin. Socioeconomi al,.eot- are
nainay dFteucsled. Productionri, 
 rg,, ard con; captiont features are
described aid tie future ;ot.eitial for the cro in outlined. Conntraintato production areiie z- di:cunsced and the c peortuLitien for reseairch

and devclo[iaent of tile 
 C,'oaor'e defiined. The bibliograiphy eontal n 922

referencas to reneaich oil nr. 
 beun;. N:o t of the dueulenit ('161) areavailable at CIAT. 'efereneaare o anied by dii len and are
complemtnted Witi. author ard subject indeaxes. The inni tutiona identified
 
oy the ean rnfio :ation Center a:. oarryjl:/, out research 
 on snap bean.- arelisted it the eneod ri'i]i:' dir'ictor;, w.ich also includes tile namesof tile n,;g b-ar. I'oeueheinrecorded in the CIAT databaie .nd the
jpar tieopntn in the Wovk:nor on En-f, be'an iErevcing hold at CIAT in 1087.(CT/TI 

0211429765 CA3,.TC, Z,.A.P.. 1986. Eivolucac, tecnologica dan eulturas estudadas:
feijao. (Teologial evoluonor of studied ciorps: tLans). In . 0 use da funcac logiltira e .UndvleaC tecnol6gia da- eulturao do arroz,
banana, feijao e tomate. C-c ::hIuo, Branil, Instituto de Economia Agricola.SeerOtar'ia de Agricultura e 1lbatecimrento. Felatorlo de Pesquisa no.4. 
pp.22-28,19-41. Pt., 25 ef. 
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29914 1IUL31, J.P.; HAC:1 E, K.0. ; blLLlN3.G'LEY, L.W. 1977. Mechanical device
(penetiomctex) for' Measurir.g the dogrcg of hadres in beansa. In 
Nutritional atandarda and metiod of evaluation for' food legume3 br'eeders. 
Ottawa, Canada, internationai Povco[mnent Reseoaxrch Centre. 1DRC-TS 7e. 
pp. 4O-ifl. En,, Ii. 

Ihauneou:3 vIL,ia:' a. deed a. Te,,rM,tur'e. Storate. Seed eharacteq'. Water
 
Conter t. CoC, Cri I ; :1aIi i C nadl.
 

"A penct:,'oetl , Li, rux'; tro dop cc of (irodnecar of bean aceda, is
 
aexseribed; 3t.; Lit.latIoI iu
ald taUL ir arch arc di:Cuu3ned. black beans 
wreC :torei at tcl-.,of ir535d 32 degreea Cel .iu. MC Of samplea at 
each teLu,, wa 8, 1, arc 1n, hi'dne:r of:' nr, tored under these 
conditions wai paur' ;ft-r _t !. p:, L ',o. bearia were aoaked in water at 
rvoL t ;.ori 1c h3ar, thor 1et1;td orn th1u peetirowtui,. }tardnes increased 
from 2.53 to 3.28!a toi- t: i, and c Cf rur l c_ inexUaaed; also, small 
seedc were arter thar lathg. ':.udi. With incl'-c- h irdn of seeds during
:;tolrage, it <c ccox'' to c": tht, f'om 15 to 65 min to attain the 
LaLum degre o f Lz ftn(: : at-totot ., ahn,fl at hlad beer, :stored in a freezer 
at low I l nC. in ki u .eful in quality oontrol teting becaus(it'-

ad(cjuate cooukin: tir.e oan 
b( J, tmxi' ue to out;.ir the deairod consistency 
ever in hard a,; (CIATI 

2931 dET']U. Y.7. 1. TA araenrto in -netieida C :,r qualidadeL
finia lgieas ,(h.:,:l:1,-r: do L-ilho ( a May:t .) e fe jacc (Phai eolus 
vulgar'i a .). (in ctc c iddet t(re:tx . anJ py : io ogical qial it, of' al.e and 
bea; aeed'). 'i't''e t fl'a o Pi :' ,a-3 ,Iacil, Ecola Cujjtrior de
 
Agricul tura, d, 
 i ,;:I U v . da ,-de Co Fault. 97 p.a: - .. Pt., Slui,ft., En., 5 (of. 

Vtl-r :, c. 2 trGetz 3 ii Ii:iactioidor. Ceiniiiatjo. Seed
 
Vigor'. Stor-p'e 
 n-' c trol. ,'e'eha:':uter,. Lrazil. 

An expt. w.1L carxid 'Jut at. FCcol de fjlti - auerior icultu'a Luiz de
 
Queiroz, (b'pzaoijour:, bra ii) to. obacZ've th phyl:iylogical quality o
 

eCeda of ma ie:'CV. liralao VI-2 wirtor naleetion an,! of bean cv. Carioca. 
NMcize arnd L, ,:,d':: were :ubmitted to (.ho:z1jirnu fumigation during 2 
t;rUiod:a of Xpo'a.I- (3C arid 72 h) Lard 2 do.ragEr (6 arid 12 g of 
produ ct/c atic metcr') a rd dellr.:tthrin at a coi:mr.ecJa i dose. Maize and bean
'=cod:;, placer; in cotton baj.;, were atored in natural envio rroent corditions 
art evaluated at 3-me . i1tfr val., for a total of 5 exptl. per'iods. The
 
evaluation of :acod qu;ality 
was done by tho following tett: gerrmination,

Juaect ]nfc:rtation, vigor (1:at 
 counting, acoe.era 3 aging, r;;:ergence frou
 
-and, wte. of dry rizteiLd, and eruer'gec e f':o nat rdl aoil). It was
 
concluded th it tiic aLpplicutio, of aihoap.iiiraltamethr in, isolated or

in a,-o:iatjon, uaeffective in the eorit:,'o of .or-ae pests and, even
 
whe r, the rood:. 
w'u uxjoacd to Lnc gre t at dosaFe and exposure pe:,iod,

such treatment, do. not affect thu plhyx'ioiogoICe qeal.', ies f sceds. (AS)
 
See alao 0213
 

MOO USES, INDUSTIiIALIZATION AND PIOCESSING 

0219
297111 AGUILERA, J.M.; SThEiNAPIR, A. 1985. Dry 1rocosses to retard quality
losses, of blan (F'hatcolua vuigaria) during storage. Canadian Institute of 
Food Scierce and Technology Journ'ial 18(l) :72-78 En., Sum. En., Fr., 25 
Ref, , 1. LDett. of Chemical Engineerinrg, Catholic Univ., P.O. Box 11 4-D, 
Santiago, Chile] 
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Phaceolus vulgariu. Seed hardening. Processing. Storage. Temperature. 
Irradiation. Analysis. Stored grain pest. Hfeat treatment. Chile. 

Six samples of bean ov. Tortola Diana, including a control and 5 
dry-process-ed samples, were evaluated for hardnessc development after 
2.5-10.0 cc. of storage In seal 1 Yo]yethy le te bags at 22 degrees Cel sius. 
Treatment conais ted of irradition (10, 50, or 100 krad), high temp.-short 
time roacitL (HTST), and medium temp.-long time heating (MTLT). Most 
heat-;rocecced ameiles and apirox. 1/2 of tie irradiated samples were 
cignificantly colrter than the control (P luas than 0.05) after, autoclaving 
for 12 or 15 ain. fcannintg electton micrographs demonstrated that hard 
beans had a tougher middle lanella, .zhowed no :reparation between cells when 
cooked, and contained uniguatirnized ,itarch granules. The processed samples 
showed no ign of inouct i tfetttion whert-a insect los0se if- the control 
were in excess of 10 petct. (A") 

0220 
29653 ChIlVULL,, 3.; 210121, E.; BERTOLO, 0. 1986. Aspetti qualitatLivi di 

talcune '-ieci tivar ti fagioeli ourgelati. (QUdlitative aspec s of some 
rean enl ti vat-r atd iin:,e: for freezi ng) . Informatore Agrar"o 42(1 ):59-60.
It. , L;um. I t. h}ut'. , 11. 

PhaseoLuctiv iars. Cu tivwra. eed uharacteic. .Coed color. Processing. 
it aly. 

Dean cv. 
T 

ay Ior' , 1jg Prlot to, i uli a, -i ni a, and Lervi and the li ties 
and were 

of italy to deteri no ti- ef'feet en thie homiogeneity of bean coed 
pigmenta tion. Cv. iu .zi rftt io-u satisAfactorily irr;pective of year and 
eryrvitoment. 'Ife Lira 

c t 
toloration,seed ind were 

P262, i288, 282 tcvluated duing 1984t-85 in Svetal envivoroments 

h vr:, liape, texture 
neceoC:ay ' a I h quaili ty ftov: i product. (,MI2) 

C:1:1 1 

297118 3aN LitZ, A, F. ; il, W. ,. 31ESE, J.11. 1 n pn.0Lean trials, 
1985. Fil ld ici .;t 0 ity evAuation of -ow pt-oduct, froczen and 
canned c bean ouitivcrri . Fayotteville, Uriver-ity of Arkansas, Arkansas 
Agrictutural Mx 11' t t nt Divis;oii of A-iculture. Ruecarch Series 
3117. 1 . ' ., 5 h,:f. 

Piaceolu. vinia . , uns. Cultivate. Spacitg. Planting. Yields. Pod 
c .racte Ced aor. Chlorophyll. Cantned bLan1s. USA.aatrt. l 

"cul ti of lia beat trial , co tlucted at tle Arkansas Agricultural Expt. 
Station in Fa-yet,1 'v'lLe (katrao, DiS) in the !985 sIring ard fall 
seaona:t, ar riort t to ;trovide information to grower', commercial 
processors,n' d'-ed eomparnJ:: about field perfo:'mance and quality of' raw 
and pt-oce-sed Iroicts of nal,,;y devicped orcq) bear cv, Cv. evaluated were 
Gallatin Valluy 50, "tride, lue Jay, Ttophy, lair'ock, Fie, Labrador, and 
1azur. For tach cv. data at-c provided on days to i.atve; t, plant density, 

yield, Licra ie. ion, and charact eri:;ties,e dli t-ibu pIod pl zit canned 
product quality (petcent sced, pet-cent fiber,, rnsistance to shear, 
sloughiing, Gardnrt color difference ,ottr values), censory quality (color 
intenity and uniformity, pod :.moothnec, texture, taste), and quality of 
frozen pods (color, iiioothntiS, appearance, Gardner color difference meter 
values, and chlorojihyll). The cv. proved to have atttributec adarted to the 
needs of the procesing irJduocty and to modetrn farming practices. (CIAT) 

0222 
29707 KALDY, M.q. 1985. An improved shakit:g apparatus to measure matting in 
canned beans. Laboratory Practice 311():90. En., Sum. En., 2 Ref., 11. 
[Agriculture Canada Reearch Station, Lethbridge, Alberta Ti - 411, Canada] 

Phaseolus vulgaris. Canned beans. Technology. Canada. 
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A shaking apparatus was modified to themeasure ext,!nt of matting
(clumping) in canned beans processed in heavy sauce. The o[.Jrationiol

procedure is simple and relatively quick. Wt. of beans 
 remaminng on astainless steel screen after shaking indicates the extent of matting. Dean:with the lowest matting index are preferred. The device can be used byboth plant bi'euderni and processors to theas sea;s matting quality of beans. 
(AS) 

022329633 lUV'IUGIL, 1. 1986. Effect of differerit typcs of blanching on the
color' and the aseorbic acid and chlorolhyll content: of green beans.
 
Journal of Food Iroct-,;iirg and 
 1rrvatic En., Sum. En., 22i0(1):09-76.
Eef'. [Dr. Faruk Ayanogl u Apt., [ icneryolu, Turkey]No. 7, F23, ] atanbul, 

Phaseolu vul gsr. :'i. Snr1ap be ans. ColiiII-. NuI' i ti vyeUc. Turkey. 
Green beias were blariclh by 4 1t t d: water b/trl~c jil, :;teasl: bnching,
microwave blanching, ind convectien (,vin blaniing. lin. adiiitu blanchtime for completc per'oxida-3 c'yrr ir:( ti vation w::: Ic::. in the microwave 
oven. V)t. lo::: wa:: 3ignif' c n t in the :c;:im::;I bliriched in tLh corvec tion oven due to moisturc vziporlItic ri. A:;(!orb1ie acid Wa ; found to h"significantil (P 1,:':l thain e.() hi Jrr irl the nicrewave-blanciled ;ample.
The ascorbic acid critrjI.: of' waten-blanched green boir:: eu're higher' thanthose of vteam-blirllchc:d one:. Conivection oven-blantehcd grtfun beans werefounri to be lowe:t in as uorbic aci d ard chlorophyl1 content::, andmicr'owave- t cie,dt lmpie:; werelound to bu i l o0it. For tui valeont
 
peroxidase inactivation, more 
 oos::esof chl'oh:hyll were detectedsteam-hlancJied :iample: thrn 

in
in wt,iti-blandid sarrlijes. The re::ultc ofcolor mcsurement,; with a Iunteurlib colormcter indicate d that blanching

with water arid ste~Lir: resulted in a mort irterine greenn(:; of the samples.
 
(AS)
 

02229716 TIlSXWA, 10. 1985. Ilaboratory !tuditi or: production of oanred mboga
ya maharage. 2. Heat proces:.;nirg arid :r'oduct quality. ftededelingen van de
Faculteit Laridboiiwwet eraelipehiG n iijksurivursiteit Gent 50( 1 ) :1393-1399.

En., Sum. Ern., NI., 8 fef. [Laboratory of Food CeTmitctry & Microbiology,

Faculty of Agricultural Stte:tcate'ec,Univ. of Ghent, Coupure Links, 653
 
P-9000, Chent, Blgius]
 

Phaseolun vul ;I::. Car:nnd beuari:. Tinper Timing.ture. Organolpti
prop:erties. Prot.,c-in content. Nutrtive value. Tanzania. elgi um. 

Heat proce ;si rig factora and their ""ect oir the quality of canned mboga yamaharage a food eaten with rice, , ca/;sava, or banana meal, werestudied. A beo'n:auce ratio of' I5', .5 (wt./wt. ) ,as foua satisfactory

for fillin earn:;. Retorting 
canr:ed ut aga at 121 degreeus Celsius for 36 lmin gave a piroduct of' acceptable organoleptic quality and promiunrg :;tonage
prorerties. Characteristie composition Cf the finished canned mboga are:total s;o]is, 29.11 percent; pH 5.6; CP, 8.7 percent; and ether extract, 3.7percent. Ful'ther investigation is required to determiine the stability of
the product in difereent storage coldition: , as well as the feasibility ofusing larger cans: to contain more product in or'der to favor both tile 
producer and the consiumer. (AS) 

022529627 VAN DUREN, J.P. 1986. Snap bean texture :softenin, and pectinolubilization caused by the preserl'e 01' salt during cooking.
Journal of Food Science 5(11:131-134. Er., Sum. En., 13 Ref., Il. [Dept.of Food Scieoce & Technology, Cornell Univ., Geneva, NY 11145 6, USA] 

ihaseolus vul a.,.. Snap beans, Canned beans. Cooking. Temperature. Timing.
Biochemistry. UlW. 
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Special f.iocodures wu'1 useld to :'t i'dt the effects aOn tlq be n ,c''t,''tn r.G 
and plcti solubi1iza tior of' the fe'scL ' Of aalt duvJ cl cooing 'ic'v. tilt 
effectsa of al t aar't fli-'m cooo it Tht e 'ffct £ of til- ; v' ,'c (f :;Llt 

calculct itt., to d wat ,Id ur ing cooking, ;-i, ',iet[ t CO .'tO i ciii{ Itilhud 
cooked buall, ct-'- ' Wi t 1. c.U('L:i ic, Cu lritiicU Of 1( , I 1 cln,'t tc('1 '. 

&lld S thu0i C1-;. 1i-1'11 - !'. 1li- p-t.t'i y tlc.- L i'.I : '"I ;iti.h ci t 
)

' i. ct:hA 

b1e a f i'mrIca. -id!Iv.wc i I i' , li i. Nl ilc I:t'v ' ftu III if v 't iiY 
':oiubilb izatlic, I 1 liA c . ii;ifi ccit cf' i. , . t -c I I Iuci I i 1, ii. il.U ,.- d Ly 

tIaCI. Till I.,ci',. ulit: ;with N '], 1, to c':wei'coft:ri , to W.ill Lcc W C (ii, w 

extrct, anth C, C]P it.lit :%ay L, tt ic. cit e n'c, vi dtc cc~i'..cticn of
 

ALoin
,,,:)
 

LI-c
 

29709 VAN [1FiE:, J.1. I :'' . i t c nj1:, ' I" cuck i zj h-. Ir,
d d othter'
 
vogetiblva ill t clii t.. ,I ci
' .ci.:. -!-_tic_ I ncci lictuoty
 
Synb i -- 'u-1'i, il. l ul:.. ci t 11., 1.[Iq . vt -Food
ftc ii ,: 0:1I 

science & T'rchnolcgy, C'nr., li U II fii.1, ' ]A 

Phla-'eotu; vulg[, . l'. L,irs c k L~ , d L;',h t lu[t14tu'c. []wA
 o 


lae :;lc V'lL ci'v I I i 1I l c I 1.: 1i " i c , 1 i' ct:'c.t iaF-

Lc tUoIII.1 i t1 i. ',ici ':' c',t 'A; ' . : .cc''t'. . uP-i'. -vaLi vI
 
u ldo ula,_.tl: :I. t, .. L c, ' cc. i I ' rti;i e'. tiO
 

acddU; ionl. ofit- r.. t u I -lf. a,'tiona'. One
 
nct~.J .ccc, ,.-ic ',,'c~.' c .c..: ];: :'.d c':.i ;il ci. :'".' ,; )
 

t ooc I I- li., ' i'cvi 


lcl '82' c'.: .1 ' c' cc-c. . ')' 1 . 1( ,cit(:
 
Wit!. V: I : .'l; fo h, .. c.i . C ' a 1.. : .,cc. . oi:'.ti Ic 


L it -cl- '. c ii
digree (,t ,1 1' . ' . v' i .1 J ,A 
,


Coo c -']i iw i I- i.] ' ". t I ';i : -,-l 4' i x, .' : -i l . , ', 1cc't, Ii. 
1.ha ll Wl; , ,i " i l;: ;il , ;t [ L : l: l' < (: 1 ' , i: t : ( : l ; ':, 


[O t.cccc' I c,. 1i 1... i Ii- ,',I, I 1 cac. 1. 'll:706,VIilc
 

11h a,,; ot 1;.-io Lw i'.l, , t. ,-.r: ,: . 1,C,., icc
c oi 1mit.c d t (i r: t,: ,kSih;.,1qtl:: ' I. fq .,; -t n.' c tlc . iC'c21-(. v 11'-'i. 

ociclil .ctt'c 1lc ;'! L: 1. c'tc c 1 'i ''IiC c i(!f Ic' I~ 

tD:iI. c ' - c ' tc';t:i, , tt c 1,i.c c I . ,'i i' .iI t, ,' : It'iii]c
in a.c octj',. cc' . ' ' 1t. . l' ,ccc' i !' v'a'i'; '.'c , ,u : 't. ... i1 cal:,: , 

'Ocn e l L v i ly I..i!, t; Y. Of. l:,ii 1, i (,f i ic Z fo IIndIi..., Ill. Ic l - ' : 


''i c '-p(,' oc- i'd r ,r, ,-jcc-' ta'tc. b , I . "c'I: c i fO 'tai ' Vnc i-c c 11
,c c 


IcO C- ' I ;l . 'c II'i;'Li- t t .. i 1ch i:i, c' lin c c t 'Ui'1cIll 1
c -'. il . t',. i' 

ih L elt't 11,-b: llto
ilvltr(,( 'U : ) ill'' lvv,: :.,Aut (i i± :,d. Vtx'i-crt~lh 

bcr'c C ' .:i.Vjc 'tc-,I t( l1,'p,1 : L'icL' lvi ,: ( yi[, Li' ic iI') V i - 1Lut 1i n.g l ilUC 

CC.i ' cviLct' trtI ic cIf t:jIti.XI.lfct ofCii Zhc Lit LIvI'i )IcO Litc. 

tiiti' colo' valuva of' Vti'y-Gr ur, i'cct.'acc [eanc a; pi'cccv d the uolor 
vl u(c:;of irh b'cans. (AS) 1e also 0010 U17 0059 0196 0197 0213 
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ABBREVIATIONS AND ACRONYMS 

A 
ABA 
ac 

Angstrom(s) 
Abscilic acid 
Acre(n) 

DM 
DNA 
EC 

Dry matter 
Deoxyribonucleic acid 
Emulolfiable concentrate 

Af. 
a.i. 

Afrikaans 
Active ingrediunt 

EDTA Ethylenediaminetetraace tic 
acid 

al t. 
AMV 
approx. 

Al ti tudt 
Al fa] fI no::aic 
ApptroxI clitI(] y) 

virus 
EEC 
e.g. 
ELISA 

European Econoiric Community 
For example 
Enzyme-linked iimmuno.a3orbent 

Ar. 
atm. 
ATP 
a''. 
B3AP 
3131V 

t3CE.'Mn 

Ar:i 
At':; I 
Ade,0: ii. 
A. 1 . 
-

P ,, 

,rpt-

-

[ : 

'-t 

rj 
f 

fr tl 

ihothate 

rira 
a vi rV lut: 

c virui: 

EMS 
En. 
EP 
El. 
expt. 

exptl . 

iL; SIy ll 
Ethyl [rithane ;til fonate 
Engl i :lh 
['rld irmina:y Trial a, ClAT 

pa ri :.h 
Exper i, unt(:;) 
Expelrimlntal 

HF. 
0G NV 
DGYMV 

Il 
h 

:,r 

; 

, 
). re 

1.: 
virus 

Low LIjij 

Fr. 
ft-ca 
FYM 

Fr ch 
Foot, candleu (10.76 
Farmyard inanure 

1ux) 

H0D 
BPI V 

vi ru: 
hird ';l '.if"'if 
13-ll poB' i:wtf vai ru 

:-h)1d 
g 
G 
GA 

Gram( ) 
Gira (109) 
Gibberellie acid 

13H)0-V :( v LI:; gal Gal Ion( f) 
i .isJ,! , i fill': il, GE rot;:; ellerr y 

['V 
HYMV 

VCru:: 
I,. 

I ll 
' 

Vj Io r L : 

GERs 
GLC 
Gr. 

Giucose entry rtes 
Gas-liquid chromatography 
Greek 

a. 
CAM D 

Abut 
C: 

ih 
,Ihr'i1 a ,oi U ha 

Hour) 
IIectare ) 

CMV 
'!i:,!:;1, 

:1 1 V I :i 
ICN 

HDI 
liyd:ocyarnic acid 
Htydroxy propyl distarch 

(CID (I rn Ur 1,1il ght 
pho:;phate 
starch) 

(modified carsrava 

CH. ') Ile. lebrew 

C C: i t cap city 
Hi. 
HI 

Htindi 
tiarvent irldex 

CO , ' R 

ClM 
CGP 

(E 

(%Mu " 

Uirowl 

I 

! 1 

h rit 

hp 

fhH . 

IAA 

fio r ':;e p o w e r' 

ulng-l in 
IndoleactJic acid 

Ch. Chi r:., IBA Indolcbutyrie acid 
CLI1u;d ';1u::v¢ 1f IBYAN International Bean Yield 
CLV 

CM C;,:; 

isv; latent 

maal 
virus an;:ard Adaptation 

CIAT 
Nursery, 

(m CrnL L eter(a) Ii. Illustra tiona 
COD Ch(rpical )xiFpn demand in. Inches 
conch. ConrLtration 11. Indoneian 
CP Crude protein it. Italian 
C!. 
CSL 

Czech 
Ca] cilxo :tearyl lactylate 

IU 
J 

International 
Joule 

unit 

CSW 
C.V. 

Carr:;ava :tarch 
Coefficient of 

wastes 

variation 
Ja. 

kat 
Japanese 

Katal(amount of enzymatic 
cv. 

2,4-D 

Cultivar(:) 

2,4
t 
-dielloropkenaxyacetic 

acid kcal 

activity that converts 
mole of substrate/s) 
Kilocalorie(a) 

1 

Da. Pani -Ih kg Kilogram (a) 
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De. German 
km Kilometer(s) 

KNap Potassium raphthenate 
Ko. Korean 

kR Kiloroentgon( s) 
La. Latin 
LAD Leaf area duration 
LAI Leaf area index 
lat. Latitude 
ib Pound(s) 
LD50 Man letnal dose 
LER Land efficiency ratio 
LPC Leaf protein concentrate 
ix Lux 
N Mega 
M Metter(s) 
Mal. Malay 
max. Maximum 
MC ei-Lure content 
ME Metabolizable energy 
meq Ili] liequival ent(s) 
met. Methionine 
mg Mlligrair() 
Mio Reciprocal ohm 
min. Mi ni mUM 
mi n Minute(s) 
ml M lil1 ter) 
Mm Millimeter(o) 
mO. Mionth 
mol . wt. Molcular weight 
a. p. Melting point 
MIAA Al[lha-naphthalene acetic 

aoid 
NAD Ni ,-tinamido adenine 

d11nuoOtide 
NADH Ni o tirnnide ade nine 

dinuccuLoctide , reduced form 
MAR Net a:,limillatlca rate 
NCE Not CO? exchanpe 
NE Nor hoar 
NER Nut e org ratio 
NI. D)utch 
nm Narnctlet r) (10-9 rm) 

Number)- ) 
,C. Norwegi an 

NPFs NegatiVe product ion factors 
NPR Net protein ratio 
NPU Not protein utilization 
NW Northwe.t 
OH Organic mattcr 

oz Ounce) 
p. Page 
P Probability 


Pa Pascal(s) 
PAN Peroxyacetic nitrate 
PCHB Pentachloronitrobenzene 
PDA Potato dextrose agar 
PER Protein efficiency ratio 
pH Hydrogen ion concentration 
P1. Polis.h
 

kJ 
pp. 

pihm 
PPI 

pprr 
PSA 

Pt. 
pv. 
Ref. 
resp. 
Rf 

RGR 
R1 
RNA 
Re. 
rpm 
Ru. 
S 
SBM 
SCH 
SCP 
SDS 
Sk. 
Sn. 
ap. 

pp. 
SSL 
Sum. 
Sv. 
t 
TDN 
temp. 
TIA 
TIBA 

TLC 
T,V 
Tr. 
TS11 
tIDPG 
Uk. 


UI'S 
Ur. 


UV 

var. 
VEF 
VFA 

vol. 

VFD 

vpm 
vs. 


W 
wk. 

WP 
wt. 

yr 
/ 
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Kilcjoule 
Pages
 
Parts per hundred million 
Preplanting incorporation
 
Parts per million 
Potato sucrose agar
 
Portuguese
 
Pathovar
 
Reference
 
Reopective(ly)
 
Retardation factor
chromatography
 
Relative growth rate
 
Relative hulidity
 
Ribonueleic acid
 
Roma ni an
 
Revolutions per minute
 
Run si a n 
Second 
Soybean meal 
Thiocyanate 
Single cell protein 
Sodium drdecyl sulfate 
"Slovak 
S" ov e ne 
Species 
Species 
Sudium stearyl-2-lactylate 
S lummary 
Sweddi:h 
Ten( a) 
Total dige.stible nutrients 
Temperature 
Trypsin inhibitor activity 
2,3,5-Triiodobenzoic acid 
compound with N-methylmetha
nami no 
Thin-!ayer chroms-t o raphy 
Tobacco oai, vira, 
Turkisoh 
Thyroid-c, imula ting hormone 
Uridine dipho:aI;hate glucose 
Ukr'ai nian 
Unjinodified carr:;ava r,tarch 
Urdu 

Ultraviolet 
Variety(ies), varietal 
Bean Team Nur'sery, CIAT 
Volatile fatty acids 
Volume 

Vapor pres sure deficit 
Volume per million 
Versus
 

West, watt 
Week
 
Wettable powder 
Weight
 
Year(s)
 
Per 
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!NTRODUCTION 

This journal of analytical :bsta'cls iS designed to provide a 
specialized guoide to the world ', literature on field bea Irs (Ih/,scrs 
r''aris L.), M-'F rI ;llti, anld onco'ite' activitiesdisserrrinalniru rclr 
relaled toic crop. 

Ti a',tL't 1lr.rII colden>;Sed illI'orHiaro I'run ouliral articles. 
booklcts, iMIIIarnrrS. ld t'l Ce\tio1:l and 
non0cov'lition 11iat ri.'l, CItC'.()ri/,L ilt)I'broadJ, disciphirary fields. 
lihese are cMlll ti with atIr arId stile.l indCXCs to enable 

' io101", C, III PlC con!rerr-iver:, tit l. 

iIlforrnn1 is lopic.N\ 1rCnI tioln required ontl a- strec'ilic CIA 's t:earr 
lnf'ornraniorr ('rtr c arn c:1rr\ mt bihlic!ratphic sear'ches fI' its entire 
do(rnurenlt c)llection. \s IparI't (4 this serlicc, [users r(,uv cia set of" 
abstracts (o tlk airticle.s related to the topic )f thlrir inteest. The 
frll e.xt (of thcc Irlicles is availahl trouel t1re Photocopy Se,'vice 
of the (ollllrlnlicllr arndnfor,Inatinll Surpport Unit. 

The Specialized Ii 0 u'llit.or ('ril'IcS on1cLaSSrv;r (,Alluliht t'SCUnc'lta 

(ranltz) and ol tropical past IirCs also puIIisht abstract JOurrnals in 
their respective areas. 
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Author Index 
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AOO BOTANY, TAXONO4Y AND GEOGRAPHICAL DISTRIBUTION 

022b 
30656 ARIAS V.,,J'.E. 1980.. CaracterzcLideoliae de frijol negro' 
(Phaseolus vulgaris L) .y 'preparaci6n de u& archivo de selecei6n pare. la 
especie. (Characterizhtion of blaok ben oul tivarsaind preparation of a 

--7-=-7--sael'eotion-file for t e Uealute50p.V 
Es., Sum. Es., 38 Ret., Il. . . .. 

Cultivar. 
Costa Rica. 4 

Vulgaris. TPhaseoOus AgronCmiccharacters. Plant habit. Yields. 

A total of 4o black bean cv. were botanicallyan dagronomioally evaluated 
at the Fabio Baudrit Moreno agricultural expt. station (Costa Rica). A 
punched-card tile was created to store the information recorded on these 
cv. (CIAT) . . 

0229.tr 

29961 PALIYATH, 0.; THOMPSON, J.E. 1987. Calcium- and calmodtlin-regulate 
breakdown of phospholipid by microsomal membranesfrom bean cotyledons.a 
Plant Physiology 03(l):63-68. En., Sum. En., 28 Ref., Il. [Dept. :of 
Biology, Univ. of Waterloo, Waterloo, Ontario, Canada N2L 361] 

Phaseolus vulgaris.' Enzymes. Fatty acids. Ca. Metabolism. Cell structure. 
Canada, 

Evidence for the involvement of Ca(2+)y and calmodulin in the regulation of
 
phospholipid breakdown by microsomal membranes from bean cotyledons has 
been obtained by following the formation of radiolabeled degradation 
products from (U-(14)C) phosphatidylaholine. Thre'e membrane-assoaiated 
enzymes were found to mediate the breakdown of (U-(1.4)C) 
phosphatidyleholine, namely, phospholipase D. phosphatidic acid r 
phosphatase, and lipolytic acy1 hydrolase. Phospholipase D and 
phosphatidic acid phosphatase were both stimulated by physiological levels 
of free Ca(2+), whereas lipolytie acyl hydrolase proved to be insensitive 
to Ca(2+). Pluoapholipase D was unaffected by ealmodulin, but the activity 
of phosphatidic acid phosphatase was additionally stimulated by . nanomolar 
levels of calmodulin in the presence of 15 micromolar free Ca(2+). " 
Calmidazolium, a calmodulJn antagonist, inhibited phosphatidio acid 
phosphatase aotivity at IC50 values ranging from 10 to 15 micromolar.,:Thust 
the Ca(2+)-induced stimulation of phosphatidic acid phosphatase appears to 
be mediated.through calmodulin, whereas the effeot of Ca(2+) on 
phospholipase D i independent of calmodulin. The role of Ca(2+) as a 2nd 
messenger in the initiation of membrane lipid degradation is discussed. 
(AS) .. ' 

0230 
31035 YEUNO, E.C. ; BLACKMAN, S.J. 1987. Histochemical localization of 
alcohol dehydrogenase in developing bean 'seeds, American Journal of Botany' 
74(10):14l61-1465. En., Sum. En., 19 Ref., 11. [Dept. of Biological 
Sciences, Univ. of Calgary, Calgary, Alberta T2N 1N4, Canada] 

Phaseolus vulgaris. Seed. Embryo.. Enzymes. Inhibitors. Canada. 

~Alcohol dehydrogenase 'activity can 'be readily localized within' bean seeds 
using the tetrazolium method. In the seed coat, prior to the cotyledon 
stage of embryo development, staining was seen throughout, especially in 
the branched parenchyma cells and the integumentary tapetum. As the embryo 
entered the maturation 'stage, a gradual 'decreaso'in the sataining intensity 
was observed' throughout the seed coat.' Embryos stained well at all stages 

' 

* 

. 

' ''21 



of deve.olmcnt. A t )3 activity of niothing d(hydrogenaiao (phenomenonformazai formation in i,1: "b:;cn.0 of 
of 

c) austrat Since itsobservd.
activity could b I nli it-Cl by oethyllyrazole, an alcohol dehydrogenase
inhibitor, it. i: eon--' ude t iat. th nothing dehydr-o:.naot activity iscaused by Ial coholu devytrot', -, ( Su)el. al:;o 0270 0283 

BO PLANT A;NAriMi, MUhI-notCAY AND CYTOLOGY 

3069 A'.1 .M, ;;1 V;I Itl, I. v;{ 016.ztol i n,. 6nergitique et mouvementrevolutif 0iu, -i- ot, (Ilnhct i l iv L.U va:.r (Enert2 nMetabolism andturbuleint tlrt iln baR:. Ahr ;eefntifioul -; de I'Univer:5ith doeoaneon1Biologic Ve~t.- F., Su En., Ft., 12 Ref., I.[Laboratoir,. J:r otiniqt , ni di , Fr'"r' ,e-Ccritt, Pliwe Ietlere 25030, 
BeOaionen Ccw x, ;,I 

'hrrecl v . r i ' , ::7'1. 0. "i. Fv r . 

r.,r nt , : I ,ha t u , t . : vul&g rili showed 
, .1 tiahj ha t' lo, and lnver.tase

activity ('r,., 1, 
1 , , t, .1, th1 upp,:er art of theThoo! I , , t . ft,! tilt I -l"" ' ] , i:, in the bendingol.n:a t t,, i r,Iat~or h t', Wth high nUgarononurft ir 0" thl oz, ti ,.ttt nt! ]I, t. :npiot of the
 

o3ho o . ( , )
 

30738 NAPki'hir;,i o iha: (ot u!r vulgarli(Fatbaceae),' rn r, 1O-!a] iwi . I ,ion I vittiov. teonctnic Botany41 (2):190- . ,'.,*: 21 htef,, II. .5. Dept. of Energy Plant 
, ohe.h :': 1"; !,zi'ii", e': Univ., Fit:t Ltan i g, Mt 4 882 1 , U.',I 

Pha t-o u.; vptw I : C1; r i f cI-i i ri. A 1 rtj tlir- chiiai'tcI .
 
fllenolcgy 1.,'!O h , !: , w1".
 

'Ioh (xturlt an' z :, t ,y : iI t: i,: of w ! i: i ty in Fha:eolu; vulgarliwhen vlri-r, -::, ( lt; l r 
Ma] awi 

tr'i it n t roIupI)ing s3ys;tems in
wt.! T I,- VI f u : . tyl i CM ri ngVi:i thesehetmrct 1:' ,. cwri ,y %ry oI' Io ae:, reflecting

f'aY MLr I I "- - '1! 01-.o r 11ZtLI-r-i I , -i rII quil ty, plant
structu, ri 7hA, ,. iniot pal component0,anaJyo.i :- f t, ,r , , a .nd aj o:cOm 1(! me trical trai ts for315 1 . t:-,: I 1* : ]- h t ed a cIi nict pattern,wilth the r-or t -: : 1 C it ( ht : t , reti:, . Gene ticdiv:t han -] h A1", tl t i '- 'ri;olln i irl 

betwe -r.-a t 


, attv(] greater
'tii t , ;tI:vat JJrib iity. 'ieah: landrace

di ver ti jz'tvv w i. 1 1:,, ! I.,, rt:z, o!' a opt interplay amongfor-ce:, that ' Ui .'e, I ; t' :' it ,: and( '11 lt. andorro:;.-i humao 

307140 MARTIN, ';. I.; .W. 1-t . tndv c, of' PhiA:;ec/tl vulgarliS
(Fabacoae) 4n Northe.rn0 MTl, ,.. I. eieit ioi, rd inti ntenanle ofvariability. F c 2 tny 11(:,):2 42 5 Fn, S,rl. En., 23 Ref., Il. 

Phaoeolu:; vu t rii. culti ivi . Vaireth l ixtne Outerosning. Malawi. 

Observation: are re1:cintu1 of : veral ,eed-handling practices that resultin the i ri - ixing of di verte seed types, it an attempt to understand 

2 



faotors affecting diversity in the Malawianbean gene pool. Seed handin'" 
practices during harvest, storage, :an& marketing 'at the 'village, local-,,,y~'~r 
market, and:-national levels were found to result in physical'-and usually 
nonseleoctive mixi -ng of many seed types. Expt. determined that~outorossing'' >

~does o Iur at ,a lcwlevel,,among'beans inNalawi and can result in the 
_.__&eneration of many new seed epqyps '.!A,scenario was develo p
 

integrating seed-handling practioes'and outorossing that'lays- foundation
fr, understanding the generation and maintenance of variability in-these
 
bean landraces., The process whereby landraoe heterogeneity arises andthe>
 
ways iti3 i-maintained, ifunderstood, should , assist plarC breeders in the
 
development of,'improved ge subsistence
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S30711 WEAVER,, M.L.';,TINN, H.'1987. In vitro and in-flower studies of pollen
 
viability in beans' (Phaseolus vulgaris L.). Naturwissenschaften- .
 

74(2):89-91 ' En. 12 Ref. (Western Regional Research Center, ARS, U.S.
 
Dept.,of Agriculture, Albany, CA 94710, USA]
 

Phaseolus vulgaris.' Pollen. Flowering. Temperature. Relative humidity
 
Laboratory experiments. Flowers. USA.'
 

The influence or environment al iid oultural stresses on pollen viability
 
was studied in viva arnd in vitro. Beainplants were grown under greenhouse
 
conditions and 2 wk. after the rtart of, flowering they were moved to a
 
controlled environment chamber at 25 degrees Celsius. Newly opened, stem-I
 
attached and excised flowers were exposed to the ambient environment, and
 
to humidified and nonhuidified environments, In-flower pollen viability
 
was evaluated after '3-1 6-, and 18-h exposures to each environment.' For in
 
vitro studies of pollenviability, the pollen was freed -from previously
 
removed anthers and deposited on the surface of a geminationmedium in an
 
uncovered Petri' dish which wassplaced in a covered plastic box maintained
 
at a RH of 98 percent at 25 degrees Celsius. Extreme differences in
 
percentage of, flowers with pollen germination, and percentage of pollen
 
grains that germinated, and the rate at which germination occurred in
 
plarit-attached and. excised flowers. from the same plant; and in the same
 
humidified envirormentsuggests thtofactors other than RH (i.e.; ethylene) '

are involved. While about 75 percent of the pollen germinated within
 
excised flowers in a humidified environment, only about 15 percent 'of the*
 

pollen attached to anthers separated from the flower, and none of thepollen freed from anthers germinated' when held, in a simiilar humidifiedI
 
environment. This suggests, that moisture, needed for' hydration of 'bean
 
pollen is primarily obtained from maternal tissue and' not from the
 
atmosphere. (dAT) See also 0351 '0385
 

COO PLANT PHYSIOLOGY 

28033' ' .~~0235 . "'i od 4- f 
203AKOYUNOGLOU, A. ; AKOYUNOOLOU, '0. 1984. Reorganization of thylaki 

components in developing chioroplasts of Phaseolus vulgaris leaves after "' 

transfer to darkness: changes inPS Iand' PS II units'and in cytoohromes. 
InSybesma, C., ed.' Advances in photosynthesis research. The.Hague, 
Netherlands, Nartinus Nijhoff; W.. Junk Publishers. *v.J,pp.673-676, En., 7 ''' 

Ref. Il (Biology Dept. , Nuclear Reuearch Center Demokritos, Athens,
 
Greece]' ' '*
 

Phaseolus vulgaris.. Photosynthesis. Light. Leaves.* Netherlands. 

A study was carried out to determine whether a reorganization or formation',
 

of other thylakoid components occurred in developing 'ehloroplasts after
 
14."hyi 4l 

3' 



transfer t o darkness.d/.ISix-.da..old b 
tc~:oicontinuous light~arid then~ito" darkness. 1'hotosystem II and I (PSII and<-PI)faotivities;t as well asP700 cintent of chloroplasts, were measured 
Results showed that in leaves transferred to darkness after a short een etoy snthet d P(1 h,24 h), the PSIIand PSI activities3105:inreaset Sce Ji7 orith 

" 

leaves was organized einto new PSII and PSI units , whih se to smallerthain opresentin leaves prior toptrass ares. The P700sontentsoftheleaves alsothi anged following thechange inthe PSI (activity, therefore indicating the formation'ofnew 'PSI units during' thedark incubation. It is concluded that in leaves transferred to aness,alreorganizatJo of the Ph1 and PSI units 'tak place' only in developingthylakoids, eandthis reorganization is Iccompaniedby anhincrease in theamount of cytochrome f and oytochrome b, which establish the electron flowbetween the newly synthethized PSII and PSI units. (CIAT) : 

.8 ~ 
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31057 BERTRAND, M.; DUJARDIN, E.; BEREZA, B. 1987. Photoreduotion ofNADPW. in French bean etioplasts. Preliminary experiments. Photosynthetica21(2):117-123. En., Sum. En., 12 Ref., 11. [Photobiology Laboratory, LiegeUniv. B-22,' Sart-Tilman, B-4000O Liege, Belgium] 
Phaseolus vulgaris. Snap beans. Irradiation. Leaves. Belgium, 
NADP(+) photoreduotion was assayed speLro otome trically' (340. nm) at thebeginning of 'irradiation 'of. whole etioplasts. of Phaseolus vulgaris. .Steadystate was observed' in this plant species, 'although muincrease in NADP(+)photoreduction was found with spinach chloroplasts., Irradiation ofetioplast membranes. for 1 min induced a decrease of the absorption around340 rma.When NADPH wss added after the 1st irradiation, a fast decrease ofabsorption at 340 rumoccurred in the dark while compounuds absorbingat 375,408 , 425, 442, and 482 rumdisappeared. (AS) .. 

'' 

30715 BOTHA, F.C.;' SMALL, J...18.Coprsno the atvte nsome properties of pyrophosphate and ATP dependent truotose-6-phosphateI-phosphotransferases of 'Phaseolus vulgaris seeds. Plant Physiology ~ 83(4):772-777..'En., Sum. En., 37 Ref., 11. [Dept. .of Botany,j Univ. "of'theOrange Free State, Bloemfontein 9300,'.Republicoof South"'Africa] ''' 

Phaseolus vulgaris, Seeds. Enzymes. Cotyledons. ATP. 'South 'Africa." 

' 

i 

Th itiuino yohsht:futs 6-phosphate phosphotransferase(PFP) and ATP: fructone-6 -phosphate 1.phosphotransferase (PFK) was studiedin germinating bean cv. Top Crop "seeds. In the. ootyledons the'Paotivitywas comparable with' that 'of PFK; however, in the plumule 'and radiole plushypocotyl,. PFP activity exceeds that of PFK. Approx, 70-90 percent,'depending an the stage of germination, of the total' PFP and PFK activitieswere present in the cotyledons.f Highest 'specific activity of both enzymes,however, occurred in 'the radicle plus hypocotyl. ( 64-90 nanomoles/min/mgprotein). Fractionation studies indicate that 40 'percent of the total PFK'activity was associated with'the plastids while PFP is apparently cofieto the cytoplasm. The cytosolicisoyme of PFK exhibits hyperboli±J kineticswith respect to fructose 6-P and ATP with Kmvalues of 320 aw' o'micromolar, resp. 'P1P also exhibits hyper'bolio kinetics bofW."n thpresence and absence of the activator fructose-2,6-P2. The','ativation iscaused by lowering th'e Kmfor fructose 6-P from 18.0 to 11.millimolar andthat for pyrophosphate (PPi) frca- 40 to 25 micromolar, resp. Levels~of~ ~fructose 2,6-P2 and PPi in the seeds ark, sufficient to activate PFP andthereby. enable a glyoolytic role' for PFffduring germination, however,,the 

' 

' 

-

' 

;i 

4' 



fructose 6-P content appears to be well below the Km of PFP for' this 
compound and would therefore preferentially bind to the catalytic site of 
PFK, which has a lower Fm for, fructose 6-P. The ATP content appears to be 
at paturating level., for PFH. (AS) 

0"38 

30741 CIATFIELD, 01. : 	 AiP'fTHO.NG, D.J. 1987. Cytokinin oxidase from 
Phaseolun vulcair; ca!]u: ti acuec erhanced in vitro act.ivity of the enzyme 
JIl the presence of copier-inidazuelt ccapi(!xes. Plant Physiology 
8l4(3):726-731. En., Sum. En., 22 Ecf., If. [USDA/ARG, Dept. of Agronomy, 
Univ. of 111 noi r;, IJ,'iaa, 31, 61801, USAI 

Phlieclun, vul~lrri a. ELvym,: . Cu., A. 

The effect:a of iit,] ci ie on cytokinin ox!da:;e activity extracted from 
cal lu- t1 rnnuoe of Phrrc cit.-vl.' rl: cv. Great Ncr thuvin were examined u sing 
all a: ;Iy ar-ed or. the Cxi dAtiron of Gi6)-(detta(2)-lsopenteryl)-adenne-2,8
<3)1((i(6)Ade) to aderine {Ado I. Th addition, of cuprio ions to reaction 
mi xtures; cont linminig imi u::,ol e buffer markedly euriranced Cytokinin oxidase 
activity. In the .rTIernce of optimal once. of Cu and imidazole, cytokinlin 
uxidace activity wa:- timulAted core thall 20-fold. The effect. was eLiyme 
doe ndont, s;pecific for Cu, and obit-'vc d only ill the piecetnoe of imi dazole. 
Ti- )ub:;tr t- :;Ieci'i city of thir Cu imidazce enilavc,-d reaction, , Judged 
by :;ubrtrate cOccttition I , wa; th, same a;; that, obn:erved in the 
absence of al . y, -n nvolvi ngCu i[mIC i S-irni.r il It,- c DEAE-cellulone 

lirr toegrophy , cluti, i rile oy tol itx oXidare a0tivity determined 
uzing a Cu-iin'da:-olt: ernhanced an.rty wr, ideintical to thoce obtained using 
air lna-ncy witihour. Cu art ipido1o. On th. bar-i; of those r'esultn, the
 
addition of Cu and imid;i e to r .actortni xturcc uUil to ad;ny for
 
cytokiniij oxida-, act'ivity i- Judg ed to pruvide a reliable arrd specific
 
arnay of ga:catly erira,.c. d eun;itivity for thceirriyme;. The mochani rrin by
 
whiclh Cu and itd';izohd ole cihine cytokninixidane antiviiy in riot certain,
 
but the trct-ti1 cIatt.,_d ry th, er:r:yme t not ir:hiblted by anaerobic
 
ccrdltiotr when t,ee reaj-en :- w iIrr-cer , (A.0 (extiact))
 

0 -239 

30706 CHI1r'E;ELC, I-I. J. ;GENWOOD Ji.. 1c87, ,:ate.ti cr eiltanceo
 
phy tohcragg1 utir! . syct it bu'~tit inlibiti: it trari't;tort out of the
 

Ftendoplanic reticu iun. ilt Phy. iology 83(!) :778-714. En., Sum. En. , 25 
lef. , i1. [Depar'tr- itt of Bate cgy C-016, Unrw.c'rnty of California, San 
Dego, La Joll-. CA 9209, UDi,] 

i-.1a:1eo.t: i rir. Ceda .T p. , ri-. Cor'y!.dcn.. lrote.inr.
 
Phytohemagluti nina. USA.
 

The effect cf hect -tresln up to 6 h at 113 degree: Col : ii: on the
 
bio ny nthecic and trancit of hytohetrlgg Lit! i (11i 

A ) 
jr eotyledon was
 

studied in developing seedc of eron iearn. terit atr's i-al'ted ill a
 
decreeOO of total Itot.Uir ::-yntier:-i: and ti ar enhlnitnont of the synthesirs of 
heat chock irotenl. t and lA.. Pa:,e-cha:ce exit, chowed that a considerale 
pr'oportion of the itt-Wly FCA wan j-reccii t theePHytireci ir nidoplarn to 
reticulun/Gol gi fractiont and did not readily chanie-out. Analysis-r with 
o ndoglycoci(dot! H clawed thit tht oli ibracchat idcidedchain-- of PA were 
almost entirely ilr the 	 hitJl manirrcr.;e CorfiJ gationt, i ndita ti lig th..t most of 

Hyn!ihecirred enrcisplzanie ; iuwever, somethe lowly P'tA war: inI tIte reteuiolu 
of tire 1'larr it 1'3 degrees Cul r-i I];, i tdicatintgFH1A b ficortylatd 
'uic:.yltroafecane activity. Thit th,- bioc-ynthe:i:- and eT jon of 

fucoyl-contain!ng cel wall polyiurte eroet.detdi iormunal ly at 43 degree 
Celtula provided evidence thot cecta n Gol gi fnictions (i .e. transport to 
the cell wall) rrcained unaffected by he:at a;ti es. Tire endoplarraic 
retioulu,n obtained from thene hert-c t enn cotyledons had a greater denity 

5 
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(1.16 g/cubic centimeter at 143 degrees Celsium instead of 1.114 g/cubiccentimeter at 22 degrees Ce,-lsua in ucrose gradiunts. Ultrastruetural
obervationb rhowed that the width of the hunen of the ondoplasmieretomleu~i ciaternae had increased from 20 nanretern, at 2? degrees Celsius.to 60-80 nanomneters at 113 degrees Celriu:3; the luc.n -. ts filled withelectron-denne material pre:uned to be protein. Thu eplt. art, interpretedas evidence that heat stress3; impose: blol: ina the transport of PHA out oftie elnopla:male :'etieulum. Whether heat etres:; affects the endopla-Microt-i ulum Theit :elf al 'er: eonfor'mation of' PIA, thereby preventing itstrantpor t, i;, rot ',I ar. (US) 

0214030769 DUJAl.Rjp, F.; M.; RAIINZ, A.; SCIIMI1, G0.1. 1987.]IallaunologI (il t-vdeneP 'fv the 4re:;m of' Iotcln:,or the phoo:Iyl theticMembrazne il , t i o1Ited leave: of ohI:.'olu:3vul ori , . J ouvtial of PlsntPhy:iolouLy, 1.8(1-2) :95-107. P i., Sum. Fl., 27 Rel'., [1. [Photobiology
I.abopator, 1v,I it,Uiv. , 11000 3'"at- I, IDe3I1'inrI
 

PhT::,,(11: vl. : '
. Analv:.i lroteiri:,. Cleiovolhyl1 . rFnzylfle;. 

33.2 flnCl .. ,- hlP3 ; W,'I''3 ' '13t d 3 ,t t 1133' 3,23033'3 I f
dlff ,.v n, po.l. -ir:; of t, t',etrl! 4h3int 1 
 3 ' in difi'er'eet fraction:;of' etiolai 3 ,i o! Fie:;vol' :3 vu.ft ,: VatV. I orolmo r'e: plao toeyanin,eytoch f r d xi 3, 't'tth'3teoX n-341131P 4, 3)-r'd .3'e. i ml'h'1 theo' ie,OOUiplillP 1 joi,'t' c. 4telho'pIel T
tnd Nt3 t alIoxyla:3e/oty'genati wereal"o :;hcwr to t 1 r ' i f ,it 

(14e 
t 'el 1. !3.L31terial. I)I lfeient fractlon;If ( ) lll ); e tiopQ.;t {t i . & ;: ,:l ' n~; and thel 

p'votoch iov phyllid, 4 ott' n3 , I, !"3j!tX) '14t,((a 0ndtiV(: werCcharacetevrtzd by t1, 1(0 -t,. a0: ri34 J! I[1A O'U()o(}Cine 04.eetl'I. Thedoublte diffulon te t3 -333 d I It-3(3. 13J 3 3l(3l(tl t'ophore;indemon:tr".ted 1tt a t. '11 'n3, t. attd ploteln.: wOle1 10 0irmnochtmi, 1alyident.ijol i13 ot.l'lit'd aid ilI TL' !(' leaveol. I1l tile rocketiumnu 3t1 e('trolhor':;o, 2 uL,;t.th z 3lativt aount: of til. erymne:, on ' totalp'votei bt;is w r, nvcn3: itd 1I hoU3oEnaten, fi (.n etiolated, greening,an3d1 re1 nL ve3, All tt : ulottlo uarvieI' plt'Cotcjn; a:-, well a:3 the RuBP'otel Oxyl,'/oxy is:' .cnd the coupling r'umrefoctot Were abundant in greenleav s than i n ': ti o zi .d : . Purt a 60 Oiin illumination
e;tlol it el ]e , I 

of 
31:'hcl fivl3a3tt 3 f ticlh 33'oteitl did not markedly 

29969 pi'00h , 
M.; VAN ONh:F'"I, F.A.; Pt G11EEF.1,J.A. 19837. Characterizationi
of cyclic nu'leotd 'l0'l:. 3io3'3tra. activity 1n Inha3eolu3; Vilgrls.
I'hyziologi,, Planta l .L 60 ': 361-3 t En. , 3tui. En. , 16 filef. , I1. [Dept. of[1ioog,, Itt.v. uf ;133We4url' , 1 ,'plein Wilrijk, Belgium]13-2610 

PhitueOltil. 1Vd' :ar . C y.tycdcn':. l'tf'y3'C: . ina y:1 ;. 

Cyclic (uc30'ot0 h o t3 e (' - r l eotidenule:otidohydolt: c) ativ iLy i:iol at.d from t'ia:;eolts vulgari:; ev. Limburgseedlini'" wa:i pa'tA ally 1r3ifiet 31d (Ilaraeterized by fractional (N114)2S04precl iptati(ont, I' - c : 'h0ot.4aphy, ohhrt'0333 tography on cyclicadenot'ine 3', ,1 3-0 30 1110hate0 m, o ,] permea tion 0ihotlnatography,clrumatof'ocu- i r . 1A l'nmidoe tO; yll 
and 

Pr Ijja tieo , a 30-65 ercenit (N111)2S0l4
pellet, :-hewed an aoidic i'f optimum. 'llic enymimida:zolje and divalent 

actJvity vas stimulated byca?3on:; uich a Ca2'+), Mg(32+), and tIn(2+), whereas
NaF, inorgani( ,Y30t4ho302 ht, and F() wet'c inhibitory.Isobutylmethylxanthine: had no :rignlfticant effect on the plant enzyme. An Mrof 42,000 was estimated by gel permeation high performance liquidchromatography. By chromatography on cyclic adenosine 3', 51

0 



monolitosphate-agarose a phoophodiesterae was resiolved that produced 
adencsine 5'-monophosphate as sole reaction product. (AS) 

0212 
29172 IRVING, D.E. ; II.SlIJlY . I. 1987. A compari.:on of the rate of 

maintenance rorpiration in :icA:i, crop legums and tobacco determined by 
6

three methodo. Anna l; of' Botany 59(3):2t'-2 4. En., Sum. En., 24 Ref. , Ii. 
[Levin Horticultural Rev:oarch C, nt r, tiiAtry Of Agri cl ture and 

Fisheriesr;, Priwate Brag Lovi, New Zealaid] 

Phiaseolu: vu.',i~r El ant .' e:piratiori. C'. Grewth. lotei. cortent. Roots. 

Sterns. Leaves. Au:,trlia. 

Carbon e:xychajtL. watltteaLt'l d on who] lan,i : of broad Lean, lucern, chick 

pe , kidriey Lain, 1iei, and tobcco, I'l ilan.u~teranctl' tltpil'atioh ratv was 
ar it: .iy:. : (1) by al i,t: COP efflux to decay in prolonged3 ILIowin 

LkI t!:;:: to l :' : ymi totic v;tlill wh cih w,,., rth t alen to tx' the inaintenance 
VL1u, (tht! dare cnLay irethod); (2) by i-ottivg the dark C02 efflux art a 
full tior o, II,. r,t C0l2 t. ovel' u ' nge of irr'adlanco. and taking 

trm;1r'I 'n, the dark C02 e'flux wh ! thel nt CO2 uptake woo zero (tihe 
dyrriic eahd);, ; (3) Ly cott rig tho total ('02 uptakLe a;n a function of 
tiht gj. owtI; 11ra.iontlng ri1nlel re, a'l: the COOefflux when 

the growth . o;t ( h :t7ro feiwth I'at'.,thod). Tuei range of value. 
t'or" toiI r i t 0i i,III CNU r 1] W,1l; ;tercernt of tileI 1I 0f'!,I' 2 1; 1 .6-2.1 
dry wIt./dtay, 1 . . I or rt, ti d 2.7-2.9 perent dot'erilnI', by these 31e a:: 
methudo, ,ta i llp. w,.n -. t' re ;ti t,, conton to all .tpec, ies,Th wat 

[Vtweet tla Ii r'ttrttlrt r'e''j I tpol r'tt (dark decay method) and dry wt., 
tota! N,atd or'1ani,- !; contvi11. it wa : eOh,'lllidd that tilt dark decay 

T
method ['0'vi 'it' l t olr,, lit' the. mi -iill rio] rterillrtne requiroeents 
10 tile p1 : : -.i d. (A:) 

2O27 [AD)tiV A: , K:. ; AUYU;(VI it, G. ; COt;J , 9. 1984. 1eltiolt'2lip between 

the 01 Of Irene fr'ttvred thylakoid:: the ofoi fttruel .1mI coipo.itiol 
the thyliko' I n:nl''n durirg deveolelol rten of ih'l,(]u0 vu] gari:t. In 

SybLe:'nMa, C., d, AdVaCul: ii 1hototytltthe: re'cr ch. 'he Hiague,
 
Netherld,, rtt:."10i 's Nijioff; W. Junk Pub] iher:, v.4, Fp.6t5-b48.En. , 8
 

Ref., 1]. O 1eOp.,t_'I Nuclear iteateh Certer D,:'ltkv'itos, Athens,
 

Phat: tc 1 1::: ",1:1 ur : Lez,-ve ,. lI ,;iit. Phot onynttl, :; . !e h l n
 

A uy wa: ,'1' e. out to d!etrminh thr dh nfan' i Of' tile distribution and
 
parti,'e aiz in thylatkoict: of 1]'r' with ditfe ent i''o of 14rotosystem
 
1 (11Ir aia poloteyIr " ! tHr arl dif',rert ratios.
11.tl/}Sib 
Six-dty-old ot olateld an lere exiII tCCr ntlICoit 11l 1 ;ht or to 86 

gtgltt - (Lr1 ye let 'inc tIenr tn ofe'd to ,:oltrltrou: 1111 It. Tylakoidn 
ottailr'ld frtorI ;A tdn wer'' vreurz -,r tictued and Ln, parti. i e; wore 

tia'tltlred Cr''nli icr ot ' , . 'rolr i-u: of' o' x ; i:;Iv: (EF)ihe ;'1 fiacturt' 
I artlrb I[e: [rtop a'II"tC f''I''tr, (11) l~ad. were :ligfiliy ltlrgernd te 

th ll tho foulldl'(,r interi ittetilt rcvir1 1 I ,1 1w n' : '. tllr'".lttle 1n the 

S111i A i t -v ttr '' ;fev ' l )f tIi to cont-IdCl" light, the "v.1 

p Irticol i rIt ed hn1 the i. partil' e :ize in gr',or thylalkotd 
wat found tulh l:rgjro thl-It hiat in tirylakoid: of plant,-; exposed to 86 
igilt-dark cycle'. anl0 thI translferred to continuou, light for 48 h. 

Pe:rlts ]ndicste a covi,2,01tion to twuen the irrease in EF particle size and 
the relatiV:, ircreaoe in 1ght har'vented protein comlexet and PSII unit 

tize, ord it eorrelation betwocn the increase in the IIF particle size and 

the inorease of the PSI unit. (CIA') 

7 
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.30464'4 MIKULSKA,
4 M''"; IDE M.;4' POSKU'' J'' 
 MAESE 
 .187 
.Efetof1ngtem cio o hg 4xgncncnrto 'phoosy444i
 

Pha'Efeoltus vlgatrms Lavteo. ofght. Pxgnonetrto nhotosynthesi.Choopyl 

expsr r'taftefrenhber leaesin naChaanmes inet photoynthetie'rate andichorophyll and carotenoid ntnteintleaveshwereydtierined
S4-444expo 2sue En. 20e After1
leaes.toDet ofphotosynthetic rateptwasf'ante 

175 
but i lpj 

Phacteols vpgris.te Leae 
 ttephotosyntheic apparatusj. Te1

4exposure torafter 0fdecthed0~ nnauanet photosynthetit. ratethnchoopyl ande
Schonetyltles 
 and n acaroontene, ileaveshiwere deeaxind n cofte nt .Afexpsrernfe la tona i, ne photsynthei fcrteas aseoted'u 

effectvely phretdramage tont photosynthetic apatus.(AeS) 0h '4 
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30709 SAINIS,.J.K.'; BHAUWAT, A.S. 1986.''Ativity of ribulose 1,5bisphosphate carboxylase (RuBPCase) in pods and leaves of the red kidney -

4;'4 

beans'Phaseolus vulgaris (L). 
Indian Journal of Experimental Biology
241(12) :783-785. En., 
Sum. En., .18 Rlef.. 4 ' 4~[Molecular Biology & Agricultural".' 4 4Division, Bhabha Atomic Research Centro, Bcmbay 400085, India]' 4 

4,'. 4 Phaseolus vulgaris. Enzymes. Leaves. Pods. India. . ~ -4 

In vitro specific activity of ribulose 1,5 biphosphate carboxylase from9-day-old bean leaves and pods 'at different stages' after anthesis was
measured. RuBPCase from pods "'- u-showed 6-.7 timeas higher specific.,ativit/mg
' .' 4 4of enzyme protein, than corresponding'axillar.' leaves" at early stages cbf'poddevelopment. The specific activity of fiuBPCase 

*44 
from young pods was 2.554-'4'micromol/mg enzyme-protein/mmn whereasspecific activity around young 9-day.-old leaves,showed1.641 mi cromol/mg enzyme protein/mnin. Specific '4'''activity ofRuBPCase was low in leaves after anthesis (around 0.27-0.39inicromol/mg enzyme protein/mmn),' but~pods retained high specific activityalmost until maturity. (AS) ... 

4' 

'4 
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310410 SPAETH, S.C. 1987. Pressure-driven extrusion of 

-4"
 

intracellularsubstances from bean and pea cotyledons during imbibition. 'Plant Physiology85(l):217-223. En , Sum. En. 25 Ref., Il.'[Grain Legume enetics &Physiology Research Unit, United States .44,
Dept. of Agriculture,,Agricultural

'4Research..Service, '215 Johnson Hall, Washington State' UnvPlm, WA991641, URA 
..
 ni.,Plaa,' 
 ' 

Phaseolus vulgaris. Electron microscopy. Cotyledons.ImitonPrens
USA.' Imiion Poes 

Light and scanning electron microscopy
4'cotyledons 

were used to examine bean and peaand the material released from them into imbibition water. Alarge fraction of the visible materials released from excised bean and pea'cotyledons during the 1st 30 min. 'of imbibition consisted'of convoluted or helical streams of material which rapidly emerged from the cotyledons'surfaces. Large streams of material from bean cotyledons contained starchgrains and protein bodies, and smaller streams,.from'bean and pea cotyledons 

84 4 
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', 	 probably contained,protein bodies. The forms of streams were 
charaoteristic of a viscous fluid which hadbeenhforced by pressure through 
irregular orifices..' Theosites of extrusion from bean cotyledons wiere 
multicellular blisters which fjrmed on the surfaces of imbibingootyledons 
In 6 h.a and bean cotyledons leaked from 1-11 micrograms protein/mgf 

wt. quantitias 	 fepende2seed dry The of protein leaked primarily d on cv. 

-30694 WILCOX, E WHITAKER, J.R. 1984. Some aspects of the mechanim of 
complexation of red kidney bean alpha-amylaseinhibitor and alpha-amylase i 
Biochemistry 23(8):1783-1791.' En., Sum. En., 28'Ref., Il."(Dept' of 
Neurosciences, School of Medicine, University of California, San 'Diego, La 
Jolla, CA 92093, USA] ~ 
Phaseolus vulgaris. Enzymes. Inhibitors. Analysis. USA. 

Bovine pancreatic alpha-amiylase binds 1 aol of acarbose (a carbohydrate,'
 
alpha-amylase inphibitor)/mol at the active site and also binds acarbose
 
nonspecifically. The red kidney bean alpha-amylase inhibitor-bovine
 
pancreatic alpha-amylase complex retained nonspecific binding- for acarbose
 
only. Binding of p-nitrophenyl al pha-D-maltoside to the final.complex of
 
red kidney bean alpha-amylase inhibitor and bovine pancreatic alpha amylase

has a beta Ks (Ks') value that is 3.,I-fold greater than the Ks
 
(16 millimolar) of alpha-amylase for p-nitropherl alphaQD-maltoside alone.
 
The initial complex of slpha-amylase and inhibitor apparently'hydrolyzes
 

. . this rbstrate as rapidlyas apha-amylase alone. The complex retains 
! affinity for substrates and, competitive inhibitors, which, when present in 

high conon., cause dissociation of the complex. Maltose (0.5 molar). a,
competitive inhibitor of alpha-amylase, caused disL~ociation of~ the red 
kidney bean alpha-amylase inhibitor--alpha-amy lase complex. 'Interaction 
between red kidney bean alpha-amylase inhibitor and porcine pancreatic 
alph'a-amylase proceeds through 2 steps. The 1st step has a Keq ,of 3.1 x 
10(-5) molar. The 2nd, tep (unimoleoular; 1st order) has a forward rate 
constant of 3.05/min at pH 6.9 and 30 degrees Celsius. Alpha-amylas . 
inhibitor combines with alpha-amylase, in the presence of p-nitrophenyl . ' 

alpha-D-"altoride, noncompetitively. On the basis of the data presented, it 
is likely that alpha-amylase is inactivated by the alpha-amylase inhibitor 
through a conformational change. A kinetic model, in the presence and 
absence of substrate, is described for nonnompetitive, slow$ tight-binding
inhibitors that proceed through 2 steps. (AS) See also 0283 
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31059 ASCENCIO, J. 1987. Potassium and calcium distribution patterns along
 
the leaf innertion gradient of bean plants grown in nutrient solutions.
 
Journal of Plant Nutrition 10(4I):455-4I84. En., Sum.~En., 17 Ref., I_.
 
[Depto. de BotAnica, Fac. de Agronomia, Univ. Central de Venezuela,

Maracay, Venezuela 2102J 

'~Phaseolus vulgaris. Nutrient solution. Plant nutrition. K.. Ca. Nutrient'
 
transport.' Flowering. Mineral content.' Canopy. Venezuela.
 

K and Ca distribution patterns along the leaf insertion gradient were 
analyzed in plants of bean cv. Tacarigua grown in different K and'Ca'' 
conen. in the nutrient solution, '-The plants were sampled at the early
 
flowering stage and the leaves analyzed following the helix or genetic

spiral which follows leaves' in the order of their origin at the shoot tip.
 

4 	 ~~9'' ' '" 

0~ 



Differeut canopy profiles for, K and Ca showed that critical concn. limits
could be establi shed for K but not for Ca, due perhaps to the nonphloem
mobile nature of this element. BDesides: sampling procedures based on arepresentative leaf (or Jeaves) were compared with those based on the 
sampling of the whole canopy iii order to obtain reference nutrient concn. 
values. (AS)
 

02149
31015 BARCELC, J. ; CABOT, C. ; POSCHENRIEDER, C. 1986. Cadmium-induced 
decrease of water strs re:iistance in buh bean plants (Phaseolus vulgarii
L. cv. Conter ior). 2. Effects of Cd on endogenous abscisic acid levels.
 
Journal of PlanLv Phy:;ioloy 125(1-2):27-314. 
 En., Sum, En., 24 Ref., II.
 
[Depto. de Fkidjologa Vegetal, 
 Facultad de Ciencian, Universidad Aut6noma 
de Barcelona, 08071 Bell .err, farcelona, Spain] 

Phaseolus vulgorj: leot. terFoot. Leaves. Nut crent nolution. Cd. Mineral
 
content. nce . VrrtWat-- itre;:z. Spain.
 

The Ca content and tht at;to<rinou:; ABA levelsa of roots, stems, primary, and
trifoliate leave: of 1,ant:; of bush bean cv. Contender, grown with
 
different 
Cd ('ores. in tht mdiun, were analyzed. The samples were taken at 
different plant growth nrages: pr-rry leaf growth stage, 1st trifoliate
leaf growth ,tage, f-loer'ir.g, and fruit develorment. No correlation betweer,
Cd and ADA contents could be, establi:Ahed. In roots, Cd uoxicity increased
ABA levels. i leaves only the lowe-t Cd conen. incrased the ABA content,
while in plants treatted with higher Cd cone. no increase in ABA content in 
re.spon:,e to wilting wa: obse,'ved. Cd at high cohrrn. is suggested to 
decrease water sre:: r !:si:tance by Inhibition o' the hydroactive stomatal 
re-spons*e. (AS) 

0250
31058 IIODDINOTT, J.; IICliTE, C. 1987. h_ influence -)f alrminum on

photosyntheni : and transl oeation in French 
 bean. Jour'ial of Plant Nutrition 
10 ):1143-454. En., Sun. En., 18 Ref., 11. [Dept. of rj)tany, Univ. of
 
Alberita, Edmonton, Alberta, Canada, T6G 2E9]
 

Phaoeolus, vulgariu. Snap beans. Nutrient. solution. Al. Growth. Mineral
 
content. Leaves. Stems. Photo:iyn:.heri s. Translocation. Toxicity. Plant
 
nutrition. uanada.
 

Hydroponically grown French bean :v. Black Valentine plants showed reduced
 
growth with increasing conn, of Ai in their culture 
solutions. Leaves and
 
stems of plants rown in Al contained Al, but als'-o control levels of Ca as
 
a 
 result of th- culture rrLethod used. Plants grown in Al had higher

photosynthesls; rates than 
control plants in distilled water, but reduced

trrnslocation rates. Xylem 
 inject ion of Al in the transpiration stream of
 
plants grown continuousily in Ioaland's solutJon caused 
 a rapid decline in
 
rates of photosynthesis and transiocation. (AS)
 

0251
31013 MINNICH, M.M.; McBHIDE, M..; CHANEY, R.L. 1987. Copper activity in
soil solution. 2. Relation to copper accumulation in young snapbeans. Soil 
Science Society of America Journal 51(3) :573-578. En., Sum. En., 26 Ref.,
I1. [Dept. of Soil & Wat r Science, Univ. of Ar r=na, Tucson, AZ 85721, 
USA] 

Phaseolun vulga, s. Snap beans. Nutrient uptake. Cur. Mineral content. 
Roots. Shoots. Transiecztion. USA. 

Soil solution Cu(2+) activity measured in soil saturation extracts was
 
compared with Cu accumulation in young snap beans. Copper was supplied 

10 



through sewage sludge mixtures of varied Cu con. and through Cu salt 
additions to the soil. Treatments were a factorial combination of 4 levels 
of Cu additions (75, 150, 225, and 300mg/kg) and 4 levels of total sludg,

additions (0, 40, 80, and 120 g/kg). Soil and sludge pH values were limited 'j. 
to pH 5.0-5 .5 Plant yield differences were minor. Data are reported L 

showing :the relationships of root, shoot, and total plant Cu cor.tents with 
--- .-- Cu(-2+)-activity, with-DTPA-extractable Cu, with -soluble Cu, -and, with,-sludge 

Cu conan. TheCu sour+ce (sludge vs.<salt) produced distinctly different 

curvesin moot every case. Sludge treatments demonstrated nonlinear 
relationships of Cu activity vs. Cu accumulat..on; these were fit with 
exponential functions. Higher shoot Cu conon. occurred with the Cu salt 

treatments Higher root Cu levels occurred at lower Cu(2+) aotivity values "• ' 

with sludge asthe Cu source, probably reflecting the superior ability+of 
the sludge to replenish or maintain the Cu supply in soil solution. Total 
soluble 'Cu was not related to plant Cu. The proportion of Cuin the aludge 
was closely linked with shoot Cu Cr2 = 0,94); root Cu levels also reflected 
the proportion of Cu in the sludge, but higher sludge rates resulted in 
increased root Cu. Increased labile, soluble, Cu-organic complexes with 
increased sludge rates would explain both the observed differences between 
salt and sludge treatments and the positive correlation of root Cu and 
sludge rate. Physiological control of Cu translocation within the plant is 
implicit in this reasoning. Continual monitoring of soil solution ion' 
activity or a buffering index is needed to improve predictions of plant ion 
uptake. (AS) • ' . ' 

0252 
31002 NEILSEN, D.; HOYT, P.B.; MacKENZIE, A.F. 1987. Measurement of
 
plant-available zinc in British Columbia orchard soils. Communications in 
Sbil Science and Plant Analysis 18(2):161-186. En., Sum. En,, 29 Ref., II'>. 
[Agriculture Canada, Research Station Summerland, British Columbia VOH IZO, 
Canada]'' 	 ' ' 

Phaseolus vulgaris. Nutrient uptake. Zn. Nutrien2,solution. Mineral 
content. Canada. ''' 

Zn availability in 20 southern British Columbia orchard soils (Canada) 'was
 
examinodin the greenhouse. Zn conn. uptake and yield in navy beans were 

+ 
mea ured and compared with soil Zn extracted by MgC12 at 3 conn., (1.00, " ' 

0.50, and 0.25 molar), DTPA, 0.10 molar HC1, and 0.05 molar'HCl + 0.0125 '" 

molar H2s04 (Mehlich No. 1). Adding Zn at the rate of 10 mg/kg did not
 
increase yields. Available Zn varied greatly as measured by the soil tests 
and by plant Zn concn. and uptake. These availability indices, except for
 
plant Zn conan., varied directly with Bray-P1 extractable P and OM content,
 
Plant Zn uptake and concn. and MgCl2-extractable Zn also varied inversely
 
with pH. Zn extractable by.gC12 was more closely related to plant Zn ', .n . .'. 

conan. and uptake than Zn extracted by the other 3 extractants. ' '..,' ' 

Furthermore, extraction of Zn with 0.25 molar MgC12 instead of.with 1.0 
molar MgC12 decreased analytical difficulties with atomic absorption 
.pectrophotometry and also resulted in improved relationships with plant Zn A 
conen. (increased r = 0.69 to r = 0.89). Comparisons' between Zn rnd Mn' 
extracted by MgC12 solutions rangingfrom 1.0 to 0.01 molar in strength and
 

at different soil: extractant ratios indicated that 0.25 molar MgC12 (1:2
 
soil:extractant ratio) extracted less specifically adsorbed Zn than 1.0 
molar Mg,12 which resulted in the improved relationship with plant Zn (AS)
 

0253 '' ' 

30771 PRIMAVESI, 0.; MELLO, F.A.F. DE; MURAOKA, T. 1986. Efeito3 da
 

porosidadede aeracao na nutricso mineral do feijoeiro (Phaseolus vulgaris
 
+' 	 L.) (Effects of aeration porosity on bean mineral nutrition). Anais da
 

Esoola Superior de Agricultura Luiz de Queroz 43(2):691-711. Pt., Sum.
P, En., ,10 Ref. [Centro de Teonologia CO lersuoar, Piractcaba-SP, Brasil ], 

+ 
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SPhaseolus vulgaris. Soils. Fertilizers. P. Yields. Minzeral oontent,Q~VA
Nutrientuptake. N., K. Ca.eMgP Zne Cu, Fe. MnoaCanopy.,eBrazil.b 

The influence of varying aeration porosity on the nutritionalparamters of....
bean c Aroana 80 was studie4 in greenhouse carriedyexpt.EsoaSuperior de Agricultura Luiz out aw thede, Q eiroz/.~atu;n- . -<' Piracicaba,-,Brazi1,--Soil-samplez cfof6zon.52-x1 

AlfiSl soilsuwith and without fertilization, were used. 

n 
saturation
was 80 percent and the CaM: ,EC
ai,1::;aaial 
 a 15 ppn, The~
 

* 
 field capacity. . The derease 
 aeration porosity affected the absolte 
 '
and relative levela ofdPand the NP 

of 
ratio.
N in the B2 horizon of both soils, The nutritional efficiency ofthat of Cu in both hoizons of the1xiol, and
wae that of Mn in bothohorizons of the-Alfisolconptntf -lita et were altered. , bewenBehavr as dama ta
was found to be specific to soil type and 100 aund 0 ercenti~,,~horizon. (AS) 

02514
31o45 RUANO, A.; BARCELO, J1.;POSCHENRIEDER, C. 1987. Zinc toxicity-induced ."i;:• •' variation of mineralo elementwahtront eteod compositionon-ltentr 0 rcntinecwtbetweuonhydroponically0 grownwas in a bush beanplants. Journal of Plant Nutrition 1(4)37338 4 . En., Sum. s 0 ret,i i iEn., 16 Ref.(Depto. Fisiologia Vegetal, Facultad de Farmacia, Univ. Coaplutense,
Madrid, Spain) 

PhaseoluS vulgaris. Nutrient solution. Zn. Yields, Toxicity. Ruots. Stems.Mineral content. P. Ca. Mg. Fe. Mn. Cu. Leaves. Spain. ,
 

Plants of bush bean cv. 
Contender were grown for 20 days in nutrientsolution (p1l=5), containing 0.13, 0.30, 0.50 or 0.75mg Zn/liter. Plantyield. decreased linearlywalth the increase of the Zn conc.. Supplied. The
phytotoxi threshold content (for 10 percent growth redution>was ,about4624,95, -and 14micrograms Zn/g for roots, stems, -maturetrifoliate leaves,' and developing leaves,. resp. 
primary and

High inverse correlation'coefficients with the Zn cozicn. supplied were found for-the Mn content ofall 'organs, for the P 
content of roots, and. for the Cu and Ca contents of
developing leaves. 
 Significant positive relationswere found for the Fe,
Zn, and Cu contents in roots and for the Zn contents In stems anidfully
expanded leaves. The ratios of the. mineral contents between organs suggest[nhibition of uptake of Mn and P, nedinhibition of translocation-of Fe,Cu, and Ca. The relation between drycontent wt. decrease and Zn-induced nutrientdisorders was discussed. (AS) .. .

0255

306447 VAN ASSCHE, F.; CLIJSTERS, 
 H. 1986. Inhibition of phlotosynthesis inPhaseolus vulgaris by treatment with toxic concentration of zinc: effectribulose-1,5..bi,.phosphate oncarboxylase/oxygenase. Journal of PlantPhysiology .125(3-.4):355-.360. En., Sum. En., 22 Ref., Il. tDept. SBM,Liaburga Universitair Centrum, B-3610 Diepenbeek, Belgium]-

Phaseclus vulgaris. Photosynthesis.Enzymes. Nutrient-solution. -Zn.Nutrient uptake. M. Mineral co ntent. Leav es. Belgium. 

Plants of dwarf..bean cv. Limburgse-Vroege were cultivated on a mediumcontain. ng a toxic. nonlethal Zn(2+) conon,: The ribulose.1 5-bisphosphatecarbox;iase/oxygenase capacity of these Zn(2+) treated plants was comparedwith th6"capacity of control plants, -grown under standard -nutrieritconditions. The carboxylase capacity, measured on crude leaf extracts,significantly inhibited wasby Zn(2.) treatment. As the oxygenase'capacitynot affected,, the carboxylase ;oxygenas e 
was

capacity ratio- decreasedsignificantly. 'jThis, lower ratio was restored up to the control value by invitro inactivation of the enzyme, followed by reactivation In the presenceof Mg(2+). This suggests a partial substitution in vivo of Zn(2e) 
 for
 

12 

http:ribulose-1,5..bi


Pg(2+) in the ternary .enzyme-C02-metal(2+) coisplex. Further evidenot for 
this substitution was provided by the extremely low Mg/Zn aoenn.- ratio 
found'in the chioroplast, as well as by the highei* KM(C02) of the enzyme. 

VYAS, B.NB; MISTRY, K37191981. optake
.KB of 241 Am from mjorIiansoils~~t itrbtoan nplan .,.Environental -and Experimental,,Botany, 

21(l):75-81. En., Sum. En., 20 Ref. 

Phaseolus vulgaria, Nutrient uptake. Am. oils. Mineral content. Leaves, 
Pods. Stems. India,
 

Studies on he iptake of (241)Am from 3 major Indian soils Indicated that 
hiner amounts of (241)Am were absorbed by plants on an acidic laterite 
soil having low pH, predominantly kaolinite clay, and low CEC than by 
plants on an alkaline medium black soil cantaining predcminantly 
montmorillonite clay and high CEC, and a neutral alluvial soil. Am conon.
 
ratios for beans and maize ranged from 1.0 x 10(-4) to 7.5 x 10(-4) for. 
shoots and from 4.7 x 10(-4) to 12.5 x 10(-4) for roots in plants grown 
using a split-root technique. In plants grown under the Neubauer technique,
 
higher concn., ratio values, ranging from 0.2 x 10(-3) to 2.9 x 10(-3), were
 
obtained for maize shoots. Split-root studies also Indicated that (241)Am 
once absorbed by roots from soil was not subsequently released into the 
nutrient solution. The distribution pattern of (241)Am in aerial tissues 
of bean plants grown to maturity in a labelled nutrient solution showed the 
max. concn. of. the radionuclide in the oldest tissue (primary leaves) and a 
marked acropetal gradient. Chemical char'acterization of (241)Am in freshly 
harvested edible tissues (pods) of bean plants is indicated. (AS (extract))
 
See also 0285 0294 0295 0296 0394
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30613 ABDALLA, O.A. 1984. Effects of flurprimidol, abscisic acid and
 
beriyladenine on growth and water relations of two bean (Phaseolus vulgaris
 
L.) lines. Ph.D. Thesis. Manhattan, Kansas State University. 1Op. En., 
Sum. En., 103 Ref., Il.
 

Phaseolus vulgaris. Cultivars. Plant introductions. Irrigation. Plant 
growth substances. Stomata. Transpiration. Photosynthesis. Growth. USA. 

Seedlings of 2 bean introduction lines, one drought-resistant and the other 
drought-susceptible, were grown in plastic containers in growth chambers. 
When the plants were 8 days old, they were sprayed with ABA, benzyladenine 
(BA), .d-(1-methylethyl)-d-4-trithioromethoxy) pnenyl-5-pyrimidine methanol 
(EL-500), or distilled water. The plants were either irrigated daily or 
allowed to dry. The stomatal resistance, transpiration rate, shoot . 
elongation, water potentials, dry wt., photosynthesis, and endogenous ABA 
concn. were determined. ,Plants sprayed with ABA displayed the highest 
stmatal resistance, the lowest transpiration rate, and the highest water 
potential among treatments. ABA treatment also decreased total dry wt., 
shoot and root dry wt., and inoreased the icot:shoot ratio. Together with 
EL-500, ABAVgave the shortest plants and the smallest total leaf areas, The 
BA treatment caused the highest transpiration rate, the lowest stomatal' 
resistance, and accumulated high levels of endogenous ABA in the 1st 3 days 
of the expt. It also reduced water potential, root dry wt., total leaf. 
areas and root:shoot ratio. The EL-500 sprays reduced the amount of 
endogenous ABA in unirrigated plants, increased water potential, reduced 
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Olotioapotential and Increased t i. ' plan'tc tovtej r sr*~,~ It also reduced' total dry wt., shoot dryt. and increased 'root &ry-wt.
'-and rootishoot 'ratio In the drotu t.-suacepible introductioni line. The,drougfit-resistant introduction line had higher stomatal resi'stance and:~lower transpiration than the susceptible line' (AS) 

31012 BALAKRISMNAN,"'K.; NATARAJARATNAM, N.;SUNDARUM L.(, 1985. A r'apid
method for the estieation of leaf area in fieldbean. Madra Aricltw.rJournal 72():633-635. En., Sum. En.,15 Ref'.. " -

Phaseclus vulgaris. Leaf area. 
Leaves. Mathematical model. India. 
An atep was made to establish a relationship between leaf lntleaf'width, and leaf area in bean cv. Co. 1. The regresiunequation'fittedagainst leaf area and'the product between terminal leaf length and widthwas y =3.09 + 1.63(xW (r =0'96J70'), where y =leaf area of a trifoliate

leaf; x = length x width of the 'terminal leaflet of the trifoliate leaf(L x W). The leaf area was also predicted by using the formula A = 1.685(L x W). A significant correlation (r 
= 0.9630) was also foundbetween
actual W). A significant correlation (r =n0.9630"*) was also found betweenactual and predicted leaf area by using the above constants. Predicted leafarea by regression equation was more accurate than by the 2nd method. (AS) 

* 0259
3o64I1 BERRY, J.A.; LORIMER, 0,11.; PIERCE, J.; SEEMANN, J.R.; MEEK, J.;

FfEAS, S. 1987. Isolation, identification, and synthesis of

2-carboxyarabinitol 1-phosphate,. a diurnal regulator of

ribulose-isphosphate carboxylase activity. Proceedings of the NationalAcademy of Sciences of the United Statesof America 84(3):734-738 En.Sum. En., 19 Ref., 11. [Dept. of PlantWashington, Biology, Carnegie Institution ofStanford, CA94~305, USA] 

Phaseolus vulgaris. Enzymes., Leaves. Analysis. Inhibito~rs. Photosynthesis. 

The- diurnal change in activity 'of ribulose 1,5-bisphosphate (Rbu-1,5-P2)carboxylase (3-phospho-D-glycerate carboxy-lyase (dimeriaing))Phaseolus vulgaris of leaves ofis regulated (in part) by machanisms that control thelevel: of an endogenous inhibitor that binds tightly to the activated(carbamoylated) form of Rbu-1,5-P2 carboxylase. This inhibitor wasextracted from leaves and copurified with the Rbu-1 5_-P2 carboxylsothleaves.' Further purification -by Ion-exchange chromatogrpy aofio thepurified Rbu-1,5-P2 carboxylase, baimpeiiain adhg efrac
liquid chromatography separation yielded a: phosphorylated compound that wasna strong inhibitor of Rbu-1,5-P2 carboxylase. The' compound was' analyzed bygas chromatography/mass spectrometry, (13)C nuclear magnetic resonance, and(I)Hri~clear magetic resonance and shown to-be 2-carboxyarabinitol1-phosphate ((2-C-posphohydroxymethyl)..D.ribonic acid]. Verification ofstructure was obtained by comprison of the inhibitory activity of theisolated compound with that of -2-carhoxy-D-arabinitol 1-phosphatesynthesized in vitro. This compound (but not 2-carboxy-Daraintol5-phosphate). inhibited Rbu-1,5-P2 carboxylase in a way that was kineticallyidentical to that of the isolated, naturally occurring compound,structure of 'the isolated -compound differs from the Rbu-1,5-P2 
The 

carboxylas8e

lako 
 te analposphue 2-carboxyarabinitol 1,5-bisphosphate only by the
 
binding constant for the monophosphate (Kd =32 nanomolar) compared with
the bisphosphate -(Kd 'less than 10 picomolar). The less tightly boundcompound acts in a light-dependent, reversible regulation of' Rbu-1 ,5-P2carboxylase activity in vivo. (AS) 
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0260 
30781 LAGUETTE R., H.D. 1985. Impaoto ado los oxidantes ambientales' en ol. 
cultivo de frijol, E de M uxio. of
 

eronmenttlodants state of 

rnuMonteoillos, 1tado (Impact 

S'envi o on bean crops in Monteoiluos, Mexico). 
TesislHag -So. Chapingo, M6xico, Universidad Aut6nctna do Chapingo. Coleglo 

7dePostgraduadosr 1O9p.-Ens _Sum-.-Es o-61-Rf. 

Phaseolus yul1garis. Phaseolus acutifolius. 'Phaseolus lunatus. Phaseolus' 
dtuosus. Ozone. Yields. Growth. Mexico. 

Twenty,.one Phaseolus vulgnris, P. acutifolius, P. lunatus, and P.a dunosus 
materi als were planted inMay and June 1983 to evaluate their differences 
in sensitivity 'to environmental oxidants through' visuala estimations of leaf 
damage. Because of€the climatic conditions that 'prevailed until early July 
(high temp. and scarce rainfall), together with tho clay-type soil of. the 
exptl. site, leaf symptom expression attributable to oxidant "gases,.
particularly 03, was delayed until early Aug.; 4 visual estimations of 
symptoms developed on each material were made starting this month until 
early Oct. Based on leaf damage evaluations, P.vulgaris var. Tempo and 
Pinto III can be. considered as highly susceptible to:the environmental" 
oxidants present in the Montecillos area, and var. Amarillo 153, Amarillo 
154, Negro Puebla,'and Canario 107 as of intermediate susceptibility... P. 
vulgaris var. Bays 107, Ojo de Cabra 400, Jamapa, Negro Mecentral, and 
Sataya 425, P. cocineus, and P. domosus showed low susceptibility. P. 
vulgaris var. Bayomex, Michoacdn.12-A-3, Negro 150, Cacahuate 72, Flor do 
Mayo X-16I41, and Cacahuate Bola, and the. species.P. lunatus and P. 
acutif,lius developed no symptoms. From June to Sept. 1984, an exptl. plot 
was established with alternate furrows of 'bean var. Canario 107 and Pinto 

I to measure the effect of environmental oxidants on the growth and yield
of these var. Treatments included (1) open field chamber with a filter for 
oxidant gases and. particles; (2) open field chamber with no filter; (3)
foliar spray with ethylenediurea dt rates of 500 micrograms'/ml; and (4)
control. Results with the. ethylenediurea treatment, compared'with the 
control treatment in .both var. .. showed yield reductions in plants due to 
the contaminating 03 present in. the lower atmospheric strata. 03 reduced 
the yields of Canario 107 by approx. 4I.5 percent, while the reductionrfor 
Pinto III averaged 40.7 percent. Results obtained in open field chambers 
with and without filters wereunconclusive since the polyvinyl chloride 
plastic panels used became opaque and air flow deficiencies also .ocOurred; 
this restricted corr ct -evaluations of plant growth and yields inan '' .:\ 
atmosph6re partly lacking air pollutants. (AS (extraet)-CIAT) .: . . 

0261 
30793 LUCAS, N.M.C.; VALIO, I.F.M. 1987. Inhibition of rooting in bean leaf 
cuttings by the pulvinus. Journal of Plant Physiology 127(1-2):i 1-54.En., 
Sum. En., 36 Ref., Il. (Depto. de .,Fisiologia Vegetal, Inst. de Biologla,
Uii,: Estadual de Campinas, 13.081 Campinas-SP, Brasil] 

Phaseolus vulgaris. Leaves. Auxins, Rooting. Indoleacetic acid. Brazil. 

Auxins were the only growth regulators capable of inducing root' formation 
in bean leaf cuttings with a basal pulvinus. These roots were usually 
formed in the petiole above the pulvinus. Although NAA and IAA stimulated 
root initiation, IBA showed the most marked promotive effect. Application
of kBA did not affect rooting and was found in higher levels I.nthe lower 
part of the petiole than in the pulvinus. 'The transport of labelled , : 
material (IAA and 'ABA) did not help the understanding of the: inhibitory
effect of the pulvinus. The presence of substances with 'similar 
chromatographic pattern of standard oestrogens in the basic fraction of 
extracts of the pulvinus suggests'the possibility of its involvement in the 
inhibitory effect of the pulvinus on the rooting process. (AS)"' ' 

15 A. 



026231051 PUNJABI, B.; BASU, R.N. 1987. Regeneration of French bean (Phaceoluevulgaris L.) cut tinga a,3influenced by morvhactin pretreatment of stockplants. Indian Journal of Plant Physiology 30(I) :96-103. En., Sum.Ref., I1 En., 23[.Ri[v. College of' Agriculture, Calcutta Univ.,
t 35 Ballygunge

Cirrp'lt oet (R ]ictdL i 7 0 019, 1,I.14] 

Phaneottit vulg ;ic.
 Iapin:. ]iihit tI r: . Rooting. Auxirii;. India.
 

Frerni i a -thla' Thin t ttng:,
.v "h:voti obtained from :took plants' 8-10diay<-aftt'r jrt.tt(' ct:, of, i -da-.o.d itdn~ with a morpthactinforinrlat norl, IMi 7301 (10 pint' ff'Ot i,v (to tw:., irly ailiiation), :3howed a ntgni, C oriit i0:iIition oftdvntit-iti rot, forlatior. tooting wan,however, 't'Aay rtd ty th i,( Iltrig tipptication of the auxins IAA,a:, of' ,tt n ;, illtfjt il ai tynergi:;tic ef'fect 
IDA, and "AA to tbl 
I'trP"grvertioi on

(T 'ia [ itI oI ioO . h. n out tit.:- Were iade aeon aftermrit phattin t ft :' ntookpl t:1, txiln-indted roting of outtin :-1wa:: i ir ited; ,,t Ciov r :t w' ;tw( n :+iraying miad preparation ofcut tirt:: r it t 'f'e . 'The bonefi cla effectOf'mori.t1 Iii i "i:t loot l' nf-:p or, f c t t tt tht: pr(itn nce of auxifLcannot Lt nt ',et tIf t fi'i upitatke and di;tr'bution
the -abltd un:, Of' 

A'A-1( ind 1AA-2-( IC, 
 or the activity of thetA"o 'iih 't t, i'+yi. '. t ft.- ' i itt 'a u of, tiorphactinpretreatu!nt t , .. :h 'tljt]u,'nt 'I Tc, hiydrlt ac: d tO trogenoun::e i'Ve: h t:I Th, 'ofI + wit! iiw( . !1Od yt tp-i:', of rootingfaetori' n U10t i ',it , d 
lr,~ r~vtion t; [_i :lttwt 

ztiyt .tt t or thei otu;oerved positive[.t L; ir [j:j0r-at[[+i-rt.
zieal:,UX~ application. (AS) 

-97779 SA 
M, 0 IEDt P .I; .2 A 1 I i .W. 19F. ]n vitro proja,atiorn

,' dry tein f'iT dit-Idlp,
i o 0l, to , JO. vlil of tht( A oti can Society fortHkrL-. u titCU 111 ttI- ):l2-1li,,f F11. , .num. En., 1) Ref. 11, . :Dept. ofCrop & ,al 2ci.-t te:, tato Unii 


Ph :tA-0l Ut. VUi p t 


1it ". Iiiv., Ii:;t Laritr:ig, 11i] 1188or , ItSA] 

'%pi t;i l i 'i:t. .. hiot:;. Proputatior. Cul tiir :nitdia.
 
AUxi nI . Cy okJ tin::. 1:A
 

A Protocol fot it vjtt(, proi :!t. Ition w;o:odotvl c; idwith 1) iry bean cv. Shootculturea we(- initiat:I by plIaeir1 , td ai-ine :hout jp ; (1..0-1 cm) on?Pt'ttahi e and hkoot, (1' ndiu
; m,) i!)whirh th 
 ofortft kinrinir arnd(I--C linylmtthylt)-pa-purIrtin BA 
nt I lore or rJ rimblnation with lAA or NAAwere exa w~t 1,io rt mu l' attr nd root or sal callunformtion. The '2eabirit, 'IA ( i.0 rF/Iiter) ;rid NAA (0. imng/liter) wanmost 'ffective it :httoojt rtt tjp1 ii it ton. t hiti conch. of' IA or kiietin,over 10 m/litor), rioot prcdutiti tnd iriterriot: ,Iongation decrearedatirkedly tard ro-.tte-lt e culture-', wiaith mult.i[lf 1ti -l op-d . Sloot.Iwere rooted otn ta;al 't''ldium. Iamit ti i.wto in' tuI'i'y in the greerhouoeor field antd produceid fortill V1,wz:,, po(h , and . (A.) 

30777 SCULLY, B. ; 151-12, J.0. 198Y. Gotrmit Jon anid (iitrence renponne ofcommon and teiavry N'an:; to cor;trolled tAgopnrmttto . Agtoory Journal79(2):287-291. Fn., Sum. En., 16 ieuf.-, I. [,pt. of Botany & PlantS clenceet, Uiv. cf CiJIi'ot'tita, I veride, CA 92P21, USA] 

Phaseolun vl go,Ii: . I'o,:tiolu: a.otitfoliu . Tlemperaturc. Gem j~natiori.
RestI.ttance. Imertit;nc,. USA. 

Accasslons of Pha:,,oltur vu]gari:: and P. atrutioliiut that could potentiallygerminate arid emerge under cool soil conditionn wore identified, and anoptimum germination temp. for P. aeutJffoliu Wat determined. Germination 
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.-of., 129 P. 2vulgaris, and 18 P. acutifolius accessions wasinitially evaluated <'' 

at 10.degrees ,Celsius. 47he,10 earliest;P. vulgaris and-the 5'earliest P. 
. .. to germinate were, entered into an emvgenc test atcutifolius accessions 

3 temp. (12t 14, and '1 degrees:Celsius) P. vulgaris emerged1 day, 
"'' 

4 earlier than.P. acutifolius at 12 and 14 degrees Celsius, while P.~ '' 

a cutifol 16us -emerge d4 1-dany-carl'er at- 16 7degr es- Celsiusa The-mont'cold '
 

~~toerant P. vulgaris aocession at emergence was~PI1165-426, while
 
accessions G410034 and 111319-443 displayed the highest col ,d tolerance, among

those of P. aeutifolius. Subsequently, P. acutifolJ us accessions were , ~
 
compared with P.vulgaris ones for germination response over 6,temp. from .>
 

10 to 35 degrees Celsius. In general, aocessions of both species4, took
 
approx. the same time to germinate except at 35 degrees Celsius where P.
 
acutifolius germinated faster. The optimum temp. range for P. acutifolius
 
is 25-35 	 degrees Celsius, whereas it is lower, '20-30 degrees Celsius, for 
P.'vulgaris. (AS (extract))'
 

'0265
 
31106 SPILDE, L.A. 1987. Navy bean seed vigor and field 'performance in 
relation to microwave radiation. Agronomy Journal 79(5):827-830. En., SUM. 
En.,1 20 Ref. (Agronomy Dept.,I North Dakota State Univ. , Fargo, ND 58105, 
USA]
 

Phaseolus vulgariu. Seed. Radiation. Oermination. Seed vigor. Aelds, 
Temperature. Water content. USA.
 

Seed lots of 'navy bean cv. Fleetwood wore exposed to 2)I50-M~lz electric 
fields of 3 intensities for various time periods and'tested for 
germination, vigor, and seed yiold in lab. and field studies for 2 yr. Seed 
exposed to' temp. ranging from 38 to 49 degrees Celsius 'had' significantly 
increased gemination percentage. Seed vigor tests were less conclusive 
Exposure of seed'to a high'power level (500 W) or to seed temp. above 62 
degrees Celsius reduced germination and vigor. The effect of radiation at "' 
high seed MC (180 g/kg) was similar to the low MClevel (90 g/kg). (AS) 

0266' 
PO
'30736 VAZQUEZ, M.D.; SCHENRIEDER, 'C.; BARCELO, J. 1987. Chromium VI 

induced structural and ultrastruotural changes in bush bean plants
(Phaseolus vulgaris L.).'Annals of Botany' 59:427-438. En., Sum. En,, 41 ' 

Ref., 'Il. (Depto.<Fisiologia Vegetal,' Faoultad Ciencias, Univ. Aut6noma de 

4 Barcelona, 08193 Bellaterra, Spain] 	 ,, 

Phaseolus vulgaris. Cr. Electron microscopy. Toxicity. Nutrient solution. 
Nutrient 	uptake. Chlorophyll. Mineral content.' Growth.' Spain. '' 

1' 	 The effect of a growth reduving Cr VI conen. (9.6 x 10(-5) molar Cr) on the 
structure and ultrastructure of 'differer.t organs of bush bean plants grown 
on perlite was studied using light,' transmission electron, and scanning 
electron microscopy. 'The structural and ultrastructural alterations 41 

' observed were quite different in the various organs analyzed and did not 
always stay ini direct relation to the av. Cr contentof'the wholeorgan.'~""~,' 
'M primary: toxicity effect seemed to be membrane damag6, due to'.the'high " " IT 

oxidation power of Cr VI. It is suggested that Cr is retained.in vacuoles 
and cell walls of roots, and that the Cr reaching the leaves may be 
principally Cr III and present in. cell walls. 'The alterationsobserved in 
the upper plant parts ,seemed principally due to indirect Cr effects on the 
content of essential mineral nutrients. (AS)' ' 

' 0267 
30735 VIEIRA, R.F.; FONSECA, J.P 1986. Diferenca varietal na perda de 
germinacao de sementes de feijao (Phaseolus vulgaris L.). (Varietal 
differences in germination loss of bean seeds). Revista Ceres 
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33(190)':567-70. Pt Sum.-, En., 4 flf 
Minasaerais C.' [Emprega de Fe aquina AgroPecu6piaP. 216, 36.57O..VicoqaW,' Brasil] 

Phaseolus vulgaris'. Cultivars, Seed., Germination. Storage. Tim!' S'charaoters. Brazil. ng 6ed 

do 

,.Seeds of 19 bean cv.' were harvested atthegame time, dried tomoistu.re,' tr.eated,,with malathion, and stored in normalroom conditio'ns-inpaper, bags, oermination tests were carried out when ds Iwere 3, 23, 30,36, 42, 46, and 53 rrio. old. Itwan found that germination of large andwhite seeds declines more qui(,Kly than germination of small and nonwhiteseeds.,Up to the age of 30 mo., most of the cv. exnibited more than 75percent seed germination. Only 3 cv. (Rico 23,,Mulatinho Vagem Roya, andBeatao) were able to present 20 percent seed germination when 53 mo..'old,(AS) 

0268 
31025 ZAHARAH, H.; SCARISBRICK, D.H. 1986. Pod development trend inPhaseolus vulgaris L., MARDI Research Bulletin 14(2):102-107. En., Sum.En., Mal., 6 Ref., Il. [Miscellaneous Crops Research Division MARDI,Serdang, Selangor, Malaysia] 

Phaseolus vulgaris. Snap beans. Podding. Pod characters. United Kingdom. 

French bean var. Processor was planted under glasshouse and fieldconditions (Kent, England). Measurement of pod development and pod countwere done to determine the rate of pod growth, total no , of pods initiated,and percentage aborted. Results indicated that development of earlier podsaffected that of the later, ones. Removal of earlier pods ,s ve&)tableincreased total no. of developed pods and delayed crop senescence. (AS)See also 0284 0287 0292 0300 0371 0389 0394 

C03 Chemical Composition, Methodology and Analyses 

0269 
3061.2 BOYLAN, M. 1983. Endoproteolytic cleavage of cotyledon storageprotein during the growth of Phaseolus vulEpris seedlings.' Ph.D. Thesis.Now Haven, Connecticut, Yale University. 138p. En., Sum. Fn.';135 Ref., I!. 

Phaseolus vulgaris. Phaseollin. Cotyledons. Errymes. USA. 

Phaseolin from Phaseolus vulgaris seeds Is rapidly degraded following 9 eedgermination. The cotyledons of 11-day-old seedlings contain an endopeptidasewhich cleaves the polypeptides of (3)H phaseolin WrIs = 51,000148tOO01,46,000, and 43,000) into 3 discrete c1iisters of proteolytic fragments(Mr's = 27*000, 25POOO, and 23,000). T-)islenzyme was purified from crudeextracts by ammonium sulfate precipitati' 0 L " 1on ' organomercurial agaroschromatography, gel filtration, and ion exchange chromatography. The _endopeptidase is a cysteine-containing enzyme with a single polypeptidechain (Mr = 30,000). Analytical isoeleotric focusing reveals only 1 majorpl form. The enzyme is stablest 4 degrees Celsius.but is irreversiblyinactivated by freezing or incubation at 551degrees Celsius. Optimumhydrolysis of (3)H phaseolin occurs at pH 5; the enzyme .is irreversiblyinactivated above pH 8. The endopeptidase attacks only a'limited no.'ofpeptide bonds in (3)H phaseolin, without causing any si'griLficant change inthe native mol. wt. of the storage protein. Thesize distribution of t.beproteolytic fragments suggests that each of Lhe polypeptides'is cleaved atsingle sites, near the middle of the polypeptide chain.-Endopeptidase ''., ' , , activity is not detected in the cotyledons until the protein content of, 
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.these $organs starts to declines after the 1st dayo periodgrwtax
 
aotivtyxcocur in the coty1edonsof 5-da-ol'd seedli ngs, dUrngth eperiod : 
Of'rapidrtei mobilization'. By day9,,cotyledon protein ontent and V
endopeptidase'aotivity have both~deck'eas'ed to low-klevels which are-~ 
raintaiied-'aotivity-have-bo th -door ased-.to-lw lvl-hc.6e.an ned 

accompanied, by the. transient aooumu1atio of poy~tdsi h'sm Mr 
range afo'und when (3)H phaseolin ic incubated with~ the purified$>-
endopeptidase. (AS) 

0270
 
0603 GEPTS, P.L. 1984'. Nutritional and; evolutionary implications of 

phaseolin seed protein variabilityin common bean (Phaeolus vulgaris L.). 
'Ph.D. Thesis. Madison,, University of Wisconsin. 222p. En., Sum. rin.,,180 -

Ref., Il.
 

Phaseolus vulgaris. Genotypes. Phaseollin. Methionine. Crossbreeding, 
Analysis. Wild beans, Seed characters. Center of,origin. Colombia. Eouador.
 
Peru. Bolivia. Argentina. Mexico. Guatemala. Honduras. Venezuela.
 

The relationship between available met.; conon., and quantitative -i aseolin 
variation was studied In the progenies of crosses involving several
genotypes-with different levels of- i*aseolin and/or available met., among 
which were a Phaseolus coocineus suba9p. coacineus line (Mexican Red -Runner) 
without, detectable piiaseolin and a Mexican wild bean accession (P1325690-3) 
with reduced phaseolin levels. In all the progenies studied, with the 
ex~eption of those 'in population 6, higher rpiaseolin levels led to->
 

increased available "met. concn., indicating that phaseolin is a major
 
source of available met. in coimon bean seeds. In population 6 (Sanilac x
 
15R148), no-association was' observed- between phaseclin and available met.
 
conon. Qualitative. jiaseolin variation among wild and cultivated acommon 
beans was 'analyzed using 1-dimensional SDS-polyacrylamide gel
eleotrophoresis,(SDB/PAGE)' and 2-dimensional' isoeleotric focusing~3DB/PAGE. 
Wild be'ans exhibited a' wide var. -of jpiaseolin' patterns:' B,,CH, M, SB,and T.-
Landrace. cv. showed the C, S, and 'T types described previously, as wellas 
3 new patterns: A, B, and 1H.Cv. with B and S phaseoin types generally had . , 

smaller iseeds than' A, C. H, and 'T piaseolin; cv. The goographio~ distribution 
-patterns 'of the different phaseolin types-indicated dorestications of the
 
comon bean' in" Middle America (small-seeded,' S'phaseolin ov.)', in Colombia
 
(small-seeded, B phaseolin dv. ), and -inthe southern Andes (large-seeded,
 
T-phaseolin cv.). Hybrid F1 weakness occurred always in crosses between
 
small-seeded,- S phaseolin cv. on one hand, 'and large-'seeded, T or C
 
phaseolin cv. on the other,' reflecting the geographical isolation- between
 
Middle American and Andean ov.~and indicating the possible existence of
 
separate gene pools, with'different -gene frequencies,' environmental
 

- , and 'coevolutionary, relationships -with~ pathogens and< -~-adaptations,. ' 

-- symbionts. This complexity of the phaseolin pattern allowed a-hypothesis to - '~ 
be~made 'that' common-bean domestication in Middle America occurred in a -- ~ 
limited region in westeentral. Mexico. (AS). 

30707 GERSCHENS0N, L.N.; PARTHOLOMAI, 0.B. 1986. Effect of thermal
 
treatment on-the rheological pattern and comiposition of dry bean flour 
.soluble extracts. Journal of Food Science 51(4):1085-1086. En. Sum. En.,
-N"- +J~ t+ +:r++ + +i++++t+n+ ++. i 6O ++( S) -++ +:L>++?+++ +44 +++++.+++ + +' +!+ ++++++ -+#13 Ref., 11. [Depto.-,de Industrias, Faciiltad de Cienoias Exactas y- - -~>

i++++ +++ +++ + + : ++ + + ++ + +: :++ + + + -: ' i:+ -: -?+ +++: +;++> + 5 + + t + !'4--, +: ,+ :+ ++ +++7+ r+ +

Naturalea; Universidad deiBuenos Aires, C.iudad Universitaria, 1428 Buenos 
Aires, Argentina] -

Phaseolus vulgaris. Bean flour. Composition -' 
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Drybo~n'lor
smpeswit 1 pecet dry~basis) PMC,were exposed 't.~ themal:treatment,~nr6l6~a6 at5,7,8,'n*94for y ,ariou periods, 'Teheo degeeteli " 

soluble~extraots, obtained~at p!1$10,,wea d 8termined. Soluble .extracts---decreased ~in v- pit~ihtt6-f ra n. u-toi timededent esp.- t where 'viscosity zbeamemconu~tant'.'Soluble pi-otein decreased .'with" mI~eUjor' 'tratment. During the1 at ~a~ep bf~drY~bean flou' heat trea1tmet soluble
pssolids other than protein wer~e constant, then began to increase, promoting ,iviscosity constance in "spite of soluble protein decrea'se (AS) 

30622 GOMES, J.C. 190 slainadc,.inhibitor. Ph.D. Thesis. East Lansing, Michigan State.University..122p. """ En., Sum. En., 91 Ref.,~ Ii. ," 

Phaseolus vulgaris. Analysis. 'Triptophane., Trypsin. 'Proteins.' Inhibitors. 
A trypsin-inhibit.or fraotion was isolated from navy bean cv. .Sanilac by'affinity chromatography on agarose-bound trypsin and! characterized(ultracentrifugal properties and mci wt.). Mci. wt. values 'calculated bythe 'Svedberg equation and sedimentation equilibrium were 17,000 and 20,900,.reap., This inhibitor preparation was'.heterogerjacii when examined by ~discontinuous polycrylamide gel eleotrolioresis. Important aspects of'Itsamino acid composition were the high 'content of half-cystine, low content *'of met., and absence of 'tryptophkan. There was' 'no available zthiol, 'group'1
detected. The trypsin inhibitor is present inthe albumin fraction of thenavy bean proteins. 'Rabbit antibodies against the' affinity-isolated,inhibitor indicated that the inhi~bitor was localized' in~the protein bodiesof the navy beans.~A fraction obtained from the water-Lioluble proteins ofnavy bean by gel' filtration on Sephadex 0-75 was'clbsely related in.mobility (disc-.polyaorylamide gel. electrorboresis) to the affinity-isolatedinhibitor. A mol. wt. of 16,000 was estimated from its eluting position.Further 'separation by disc-polyacrylamide 'gel eleotrophoresis indicatedthat the' TIA is" limited to 2 protein 'zones." The affinity-isolatud inhibitoris highly. heat resistant. The dec~aal' reduction time~at 120 degrees Celsiuswas. 145 min with a Z value'of 22.3 degrees' Celsius. An Arrhenius plotQ~yielded an 'activation energy of~30.9 'koal/mol. Heat f.reatment of intactbeans inljicatea that the indigenous inhibitor is easily inactivated by. 

' 0273''31413 HALBROOK, W.U.; KURTZMAN JUNIOR, R.H. '1975. Water uptake of 1taan andother starches at high temperatures and 'pressures.52(2):116-161. Cereal ChemistryEn., Sum. En., 15 Ref., Il. > ' ' "~ 
Phaseoluavulgaris.' Bean starch. Temperature.' Water. absorption. USA.
 
The water uptake'tof 6 be~an starches at tep.' between 
 80-148ders elll 
was measured.' Water uptake differences between starches wore small overthis temp. range. 'All of the 'bean starches appeared' t~o have a wat er uptakemax. at. approx. 121 degrees Celsius.wrax."'water uptake Also, there seems" to be a secondary ~at'a higher temp. The water uptake of oatarches, from
 
potat~o and white waxy Poorn 
 was as determined. (AS) 

30640 HOHLBERO, A.I.; STANLEY,' D.W. 1987. Kinetics of~bean protein thermal ''denaturation. Journal of Fo'od Proc'essing and Preservation 11 (l):31-42.Sum. En.,.29 Ref., 11'.(Depto.'de Ingenieria Quimica,' 
En 

Univ. Catolioa de4'Chile, Casilla 6177, Santiago, 'Chile] 
'~ " 

Phaseolus vulgaris 1 Proteins. Analysis. Canada. 
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kinetic deenaturationof 

:bakbeans was devel,'ped., Thermal .anialysis was performed -on-hydrated (91)A.
 

A~ '~A hethermal the 7S proteinof common 

Ssolutions of the prott~ ins~with a~differential, scannng calor'imeter. -Kinetici 4xj 
'+ parameters were oe i6abyaali binn peaksathe differentil 'scanning 

ze thod Denadturtio rdorchardt--andDanie
- calorimeter Ithemogram-us ng-the-,soluions increaseda.10.percent 387adegree Kelvinfrom-382 to 
whenincreasind5etothe heating rate from 30degrees Celsius/m in,while 
the dnthalpy at-about 0.4Ijoule.r'g solution The reactionwas steady oder 
for phaeouindenaturation wasfoundtobe close to2.5,s withanactivatioV' 
enery- o932 kilojoule/mol and--a preexponential'faotor of 127/min. A 
critical evaluiation of' the peak temp.' vs. -heating rate method revealed that 
the former mnethod was.less appropriate and accurate for determining'the
~activation energy of' protein denaturation. (AS) 

0275 

29793 HUSSAIN, A.; RAMIRZ, H.; ROCA, W.M.- 1986. Manual pr~ctico para la 
detece16n electrofor6tica de isoenzinas y otras proteinas, (Practical
handbook for electrophoretic 'detection of isenzymea anid other rmoteins).
Cali, Colombia, Centro Internaoional de Agricultura Tropical. Dcumento de 
trabajo 68p. no.19.- Es., 73 Ref., Il. (Dept. of Plant Science, Univ. of 
Manitoba, Canada] 

Phaseolus vulgaris. Enzymes. Analysis. Proteins. Colombia. 

Procedures for the electrophoretic detection of isoenzymes -and -other 
proteins contained in cassavat beans, and legumes are described, Diagrams
illustrating the construction and assembly of equipmsent required to conduct 
starch gelrand polyacrylamide gel electrophore3is and protein 

~electrophoresis are included. A detailed description in-given on-the 
preparation of the starch and polyacrylamide gels, buffer solutions, and. 
sample, solutions ig described in detail. Procedurcs for, sample cutting,
voltage application time and values,--and staining of the main enzymes under 

catalase, ofumarase,study (acid phosphatase, ester'ase, andeproxidase) are 
specified. Protein electrophoresis is a murch simpler pr,,cedure, since 
protein bands are not influenced by. the equipmenit used in extraction--
-procedures or by the physiological state of the plant material. Total 
proteins, water-soluble proteins albunins), salt-solubleproteins
(globulins), alcohol-soluble proteins -(giadins),'adetioc acid-soluble 
proteins (glutenins).' and insoluble 'or residual proteins can be exrce 

bthese, mehos The- general procedure for protein extraction consists in --

mixing 0.14 N.sodium -chloride .and -centrifuging u~ntil -tho desired protein is 
obtained; electrophoresis ualrZ basic and; acid polyacrylamide gels is 
described. An analysis' '3 presented of eleotrophoretic patterns, which can 
be made by- using samples of known identity. or through v~sual intensity,' 

-measurements. (CIAT) - - -- --

-30703- - JACO~B, fl.T.; PATTABIRAMAN, ,T.N. 1986. Natural plant enz'yme
inhibitors: isolation 'and properties' of. a trypsin/hymotrypsin inhibitor . 

rom kidney-bean (Phaseolua vul'garia). -Indian Journal of-Biochemistry and 
Biophysics 23(2) :105-109. En. , Sum. En., 18 Ref.,-fl. [Deprt.-of- -

Biochemistry, Kasturba Medical College, Manipal .576119, India] 

Phaseolus vulgaris. Enzymes. Trypsin. Inhibitors." Proteins. 

A trypsin/ chymo trlypsin, doubl &headed inhibitor wau; isolated frogm kidney 

bean by extraction in neutral' medium and chrcmatographies on DEAF-ollulose 
and trypsin-Affigel-10. The protein with an Mr 'of -13,K .inhibited. bovine. 
trypsin noncompetitively (Ki = 0.000000064 toolar) and bovine ' alpha
chyactrypsin uncompetitively (Ki =0.000000135 molar) .,Formation'of 
trypsin-inhibitor-chymotrypsin trimer complex-was demonstae by

;i~iii)- ~21 j--~-:-
- ' - ' . 

++.7++++++++++++:; / +.+i+j++ +,.+++,+ + +,+++ -.++ + ;+:;. , :++ + .+ -+++;;t >+++' j 
_______________________ A :+ (r+j;\ + .+P+ +++ ++.+__________,____________ + 



chromatography on'Sephadex G-100.1 The antichymotryptic activity of the 
factor, was more stable to heat and to 'inactivation by trinitrobenzene '-' W 
suiphonate than the antitryptic ativity. 'The was toinhibitor resistant 

pepsin aotion. (AS) -,
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30646 KOJiMA, S.; JAY, M. 1986. Application of lectins to tumor imaging

radio pharmaceutical s. European Journal of Nuclear Medicine 12(8):385-389

En., Sum. En., 23 Ref., Il. [Depto. of Radiopharmacy, School of
 

7nPharmaceutical ciecdTeiky6Univ. 5ff-i71091:1FSg-ikich-2 
Tukui-gun, Kanagawa 199-01, Japan] 

Phaseolus vulgaris. Lectins. Analysis. Radiation. USA. 
The in vitro binding of (125)1-lectins to Ehrlich ascites tumor (EA.) cells 

and in vivo uptake of (125)I-lectins in Ehrlich solid tumor (EST) bearing
 
mice were studied. In in vitro binding assays, Phaseols 'vulgaris
 
agglutinin (PHA), Pisum sativum agglutinin (PSA), and Concanavalia'
 
agglutinin. (con A) showed a high affinity for EAT cells. The in vvoi
 
biodistribution of (125)1-lectins showed (125)1-PSA to be significantly

taken up into EST tissues 24 h'postinjection,' After intravenous injection

of (125)I-PSA, uptake of the radioaotivity into the tumor tissues reached a
 
max. at 6 h, and -thereafter decreased. Rapid 'clearance of: the radioactivity
 
from blood and its excretion into kidney soon after injection of (125)1-PSA
 
were observed. When compared with the biodistribution of (67)0a-oitrate in
 
EST-bearingmice 24 h postinjeotion, tumor to liver (T/B), tumor to muscle
 
(TIM), and tumor to blood (TIB) ratios were superior for (125)1-PSA. At 6 h
 
postinjection, the T/B ratio of (125)I-PSA was 2.5,'and this value may be
 
sufficient to enable discernible diagnostic images. 'Results' suggest that
 
PSA might be a useful tumor imaging radiopharmaceutical. (AS)
 

.0278 
b
30795 LEE, E.H.; FOY, C.D. 1986. Al ,minum tolerances of two snap ean
 

cultivars related, to organic acid co tent evaluated by high-performance
 
liquid chromatography. Journal of Plant Nutrition 9(12):1481-1498. En.,

Sum. En., 11 Ref., Il.' [Plant Stress Laboratory, Beltsville Agriculture.
 
Research Center, U.S. Dept. of Agriculture, Beltsville, MD 20705, USA].
 

Phaseolus vulgaris. Snap beans. Cultivars. Resistance, Al. Analy pH. 
Nutrient solution. Roots. Stems, Mineral 'content.-USA.' Analysis. pH." , 

High- performance liquid chromatography (HPLC),was used to determine 
A"-induced changes in organic acid conon. of Al-tolerant Dade and
 
Al-sensitive Romano snap bean cv. Two-wk.-old Dade and Romano snap beans,
 
were grown in 1/5-strength Steinberg nutrient'solution for 10 days and then
 
subjected to 0, 2, 4, 6, and 8 mg/liter Al treatments'at pH 4.5 for an
 
additional 3-15 days. Current studies confirmed earlier findings that cv. ':. 
Dade was significantly more tolerant to Al" than cv. Romano. Organic acid 
analyses were performed on root and leaf extracts and on stem exudates. The A 

organic acids were separated on an ion exclusion column using a mobile 
phase of 0.01 N H3Po0. Individual organic acids were quantified with a 
variable wavelength detector operating 'at 210 nm. Al stress tended to 
reduce the conon. of citric, malonic, malic, glycolic, fumaric, and acetic 
acids in the roots and increased the organic acid conan. in stem exudates. 
In the presence or absence of Al stress, cv. Dade contained higher 'organic 
acid conon. than did cv. Romano. Al 'stress reduced total organic acid 
levels in root extracts from cv. Romano plants to ,a greater 'extent than in
 
those from cv. Dade. Malic and citric acid concn. were decreased more than
 
those of the other organic acids'examined. Results indicate that the
 
Al-tolerant 'cv. Dade hasa hiEher potential for Al chelation and 

22
 



detoxification than does the Al-sensi 
Alchelation mechanism maybe involve 
this species-. (AS) 07 

yvecv. Romano.' 
n differential 

Hence, an 
Al tolerance within 

S 307941 
beans 

LEE, T.,SOG 1985. Protein pattern chaniges, in the developing 
(Phaseolus vulgaris L.). Turrialba 35(4I):377-381. En., Sum. 

seeds of 
Es., En 

hous-lgaris. Seeds.Proeins. Analysis. Protein content. Brazil. 

The formation of reserve protein during Phaseolus seed development was 
studied using gel electrophoresis. The protein:oontent of the seed . 

increased gradually during development, with a rapid period.of deposition 
of storage protein beginning about 18 days after flowering. At 30 days 
after flowering, the vicilin-like protein became predominant and continued 
.90 throughout maturation. Legumin-like protein was synthesized at a' later 
stage of seed dcvelopment since it was not observed in the seed at day 30 
bt appeared in seeds at day 50, day 60, and full maturation: (AS) ' ' 

0280 ' . . 

31411 NAIVIKuL, 0..; D'APPOLONIA, B.L. 1978. Comparison of legume andwheat 
flour carbohydrates. 1. Sugar analysis. Cereal Chemistry 55(6):913-918. 
En., Sum. En., 19 Ref., Il. 

Phaseolus vulgaris. Bean flour. Starch content. Protein content. Fat 
content. Ash content. Fiber content. Water content. Sugar content. Sucrose. 
Glucose. Maltose. Fructose. -'-

Flour was obtained by dry milling of 5 legumes: navy bean, pinto bean, faba 
bean, lentil, and mung bean. Comparison of the chemical composition of the 
legume flours with that reported for hard red spring wheat flour showed 
that legume flourshave less starch, starch damage, and pentosan content 
but more protein, fat, ash, and acid detergent'fiber. The various legume 
flours have similar starch and moisture contents. 'Faba bean, 'lentil, and 
mung bean flours contain approx. the same amount of damaged starch, which 
in more than that in the navy and pinto bean flours. Faba ' bean flour has 

6t highest protein content and pinto bean has the lowest. Fat content is 
highest in navy bean flour; ash and acid detergent fiber content is highest
in mung bean flour. The total sugar content is higher in all legume flours 
than in wheat flour. The legume flours contain high levels of sucrose, 
Stachyose, and verbascose, but navy and pinto bean flours contain small 
amounts of verbascose. All legume flours also contain raffinose and 
glucose, but faba bean and lentil flour have certain different unidentified 
sugars. Wheat flour has no stachyose or 'verbascose but does have small 
amounts of maltose and fructose. (AS) ' 

' 

0281 
31412 PAREDES L., 0.';MAZA C., E.C.; GONZALEZ C., J.; MONTER., R. 1988. 
Physico-chemical and functional properties of' common bean (Phaseolus 
vulgaris) starches. Starch/Starke 40(1):11-15. En., Sum. En.,'De., 21 Ref 
Il. [Unidad Irapuato, CIEA, Inst. Polit6enico Nacional, *Apdo. Postal 629, 
36.500 Irapuato, Oto, Mxico]. ' ' . 

. 

Phaseolus-vulgaris. Bean 
Temperature. pH. Mexico. 

starch. 
! ' 

Cultivars. 
" 

Water absorption. 
., -:':-

Composition. 

Starch was isolated by a simple procedure from 2.Phaseolus vulgaris var. 
with outstanding agronomic performance. These var. were Negro Queretaro 
and Bayocel, with black and light brown colored seeds, resp. 'Starch yields 
were 31.5 percent for Negro Queretaro and 28.5 percent for Bayocel.. 

' '' 
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Commercial maize starch was used as reference. The granule size followed 
the order: Negro Queretaro more than Bayocol more than maize. Compared with 
maize starch, the legume starches had at least a dmilar water absorption
capacity, formed a stable gel at lower concn., and showed a Hunter total 
color closer to the employed white standard. The swelling and solubili.ty 
were both temp. and pi dependunt. Effects of pI on the pasting properties 
were also examined with the Drabender Viscograph. The vi:scosity of legume
starches wa: inor eased after holding the paste at 90 degrees, Celsius for 5 
min. The retrogradation t hlrihny of maiz - .'tarh watt mt.(-h higher than tl at 
of legume saripie . h Iicochinical and functional iproperties of commonThe hy 

bean starches mlfjht ilt rise fod Jntdus:tria] applications. (AS)
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30609 hIligiiyoip, w. r. 1983. Phy:,siol oty of :starch synthcs:; and the 
location of the:ere for the' (-ryma,, of :starh synthe:sin in Phaseolus
 
vulgarity. Ph.D, Th::. Noriml, ; State 160p.
ellinoi. University. En., Sum. 
En., 190 flef., )1. 

Phas;eolus vuliar':. 2tarch ,uset.oI Fnzyre:. Chioroiyl]. Protein content. 
Analy:;is . Leave:. Ch oropl ,, RNA. tU P... 

The jhyaiol ogy of d 'mtr and ra: ta'chiir2 was: studied in Phaseolun 
VulLiris . Ptrl-il; thu 1 0-h di:tardilg period in total darkness, 
chloro ryl! 'Inrd :olubl prot ein contents,, decreased by nearly 50 percent.
The total }I1A on :t unaffcted. The activities of ADPglucose
py'ophwhryl~a:e, ThP'luc, 4'/u oayltranferase, and starch phosphorylase 
decr'ased nb'utmIl 4i ly durig the dotarh l ng period. After destarci ring,

exci red leaf were e on a
disc:; I Jit ,ucrOse solutioln to allow starch 
synthes: In the ttirk. Ch'orophy']] and :ioluble proteinl contents continued
 
to declie RNA co tretA i,::rired ceontant 
 until 12 h into the restarc-hing
 
period when a a r'g, Ancreae w a obse rved This i nereast in RNA was
 
accomoainjtd by the al ialn. of at least 6 new peaks 
 of chloroplast RNA on
lec ta 1h1101, gtel Over th, 214-1: retacii ig period, the activity of the 

aforeiac nitjor-d crcrym r t urrid to lighlt control levIL . In vivo labeling

of the( leaf orot 0 , du 'ij rea:tar,:ilnE suggested that at least part of
 
th i nr- int aoltlvity of iPpLuco pyrohoisphoryloe and ADPgluceose

Cli cosy tran:eras;e we:; dti to (:w eeaynelu s ynthesis. No increase 
 in the
 
amount 
 of ((3)i) l-ailiu icorrporated into starch phosphorylase could be
 
detected duinug re:rta, 'diing. It vivo labeling 
 of chhoroplast proteins in
 
the pros erwe of" iycloheyeas de and chlorai nphercol conf iraed th(
 
differcntial of,cily
of these antibotic: in inhibition of protein
 
synthesis,. In vitro tranal stion 
 of chloropla:it RNA in an Escherichia coli
 
cell-free :ys ttom indicated that chloroplas-t RNA from destarched and
 
rcestr'rched 'oaf ,ia
s,ue had different tran:lational efficiencies. A 6-fold
 
stimu", 
 ion of thei sys3t.,m was ob:served with chloroplast RNA from restarcred
 
leaf tissue, 
 while RIN.A from dt-e tarched tissue w;s capable of stimulating
 
the sy:;tec only 1.2-frld. Chairzcterization of the system showed that 
 the
 
bean leaf' chlroplasts were similar to those is olated 
 from other leaf
 
tissue. 'A. (extract)) See al;o 02118 0250 0253 
 0256 0294 0295
 
0296 0302 0301 0309 0327 03911 01400 01401 0407
 

DO0 AGRONOMY
 

0283
 
29786 MENEZES, J. F.; CASTRO, N. E. B. DE; SILVA, J.B.T. DA; BATISTA, W.M.;
LIRA, C.L. 1982. Feijao: renumos informativos. (Beans- informative 
abstracts). Brasilia, Brasil, Fpresa Brasileira do Pesquisa Agropecuaria. 
Centre Nacional de Pesquisa do Arroz e Feijao. Feijao: resumes informativos 
V.1,371p. no.19. Pt., 680 Ref.
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Phaseolus vulgarirS. Cultivation. Plant anatcoy. Climatic requirements.
 
Economics. Plant nutrition. Diaeres and pathogens. Plant breeding.
 
Genetics. Irrigaton. Seed. U:ne::. Brazil.
 

A total of 680 document abstract.- (moet of them of nonconventional
 
doctrzienitation) on bean--, under Bra.iI iian eondiltion., were presented
 
regarding the following 
 area:: general cr-v a-pect.% botany, olinlate,
 
econcni e, tier, pati and nutrition, phytochemirrtry,
plant phyniology 
llant -;anitation, ;rieti reeding, Irrigttion drnage, eoeds, soils,g aalnd 

technology, an~d ui SibjeCt, IdexeBnd
u. kathor, go og'aplica] are
 
included. (CIAT)
 

DC1 Soil, Water, Climate and Fertilization 

028 
30725 ASADY, G.fl. 19896. Modl ing ::pati l and tumporal re;ponsen of
 
Phanoolu:r vulri:r L. root:; and :ehoo: to :riol meohar ial impedance and
 
aiorati on. Ph.r. mhale a. F.t:,t Iall: i og, n ShState Univernlity. 2241p. En.,
 
S m. nFri., 15) Hofe ., ]1.
 

Fhahisoli,a, vul par:2;. ,':,mpaethi,. Gre hooting. Yields.1 Grwl-.. 

Tv-an: lr'ation. }'hoto:yrilht- .: i: . i-tlh ,atiLal model. USA.
 

Th,: Ofl'ect'; of' rn'-:hari ical i : dtri rd a::oc iated oitrsr;elithe growth 
1,d develolmeil of dry edib!,. 1, rool :y:t,r were eval uated. A ;oil core 

:dnh op ,c-t w,1: d!vel oilUdahi h CoUIld b" tl; d a ci fa:;t and inexpunnive
 
m 
 liod C-f :rtudying root r:-l,'j-rr:. to iAt ] level a of mephanceal
 
iic',-Lr:tinc arcit iirr jo n uli ri v i orln::.,ntr:. 4 Water potential. 
 Root
 
le:riet'ratiol 
 ri Wer,- 14 d ay:n Zifter planting withoLt destroying 
::oedllrli viability. loot prilt.ration rtiles arid root lorngthn declined 
]ineirly Withl de:lro::. n4 air-filled poro:;i ty. The max. DM accuiulations and 
yield: r'ecurr',-d at, roilt, pcnrattiion iato value:; of approx. 0.65. The xylem 
flow , of p1ou,: prcwii in high bulk -uni:ty -ioil:z were alo reduced to 
vliei; i:; iow a:: 8 1ao]il, tq'./a. Train:ipi ration mnd photo';ynthetic rates
;-ve ]h' er-ely alid dl1f1T,:jv: o j:,iien: Wall irectly correlated to 
lr.char al Imrpd;irlc(e, re p. ove1r, n'RIChanica-L iirrn:darie red iced total root
 

t
I.10t by approx. ,to! '/87 i -e after, PO and 30 day:; or' growth, reap. 
n'] ,v. rOW.root 4r,7tih dor:1i ty wi- rodLi-d to le(::i tHiatn 1 i/cubic centimeter 

ill .h l, rirl:ity Lloil:. E.xten::ion ,X the root: into deeper layers wats 
j.,rat ly r,:duced by re vr, :,:ei-hani-z 1 impedance. Approx. 90 percent of the 
root:: gruwil l n<iv, ly (!omil,;uited trteatrtent remained in the a-uLr'aee 2.5 cm 
conijair'-d Withl i5 per0ent .It, thi n'rntrol, at. 20 days after planting. Greater 
patlway re: i::tanc',ft :;oil 1ore:; appeared to inluen e( the reduced 
oxyg(-n ld dlox-db COncn. of' the i;oil more than theciir',,-b 0 

orit.:reduc-d atir i '( re ,:nt ol' tli study. A iodni of S:hoot ;rowth i:; 

propop'eOd Ahiih the, dynamIii;, a greowth ofi ricude : ,It lnd hi ologii:E! capacity 

thi. eriv~irocment. (A' ,:xtlaut))
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31010( IARCEI.O, J.; OS EiiiEPEf, C.; ANDpEU, I. ; GUNSE, B. 1986. 
Cadmim-lnduced deereoae of' water :rtoc:: re'1t.stance In bu:lh bean plants 
(Phan'eolr:, vulgi:i i. -v. Contrnderi). 1. Effect: of Cd on water potential, 
relative wael content., and eell wall eliat-icity. Journtal of Plant 
Phy-iology 125('-2) :17-;5. En., Sum. En., 20 Rof., II. [Pepto. de 
Fi,'!aoloa Verg tA:l , Facul tad do Cierida:l, Univernidad Aut6noma de 
Tiarzn:elona, 0071 Bellaterra, Barelona, Spain] 

Pha:;eclus vulgari:;. Cd. Nutrient solution. Toxicity. Water Stress. Cell 
will-n. Spai n. 
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The leaf water' potentia-l ani the relative water content of primary and 1--t 
trifoliate luaves of plant., of tiean cv. Contender, grown with different Cd 
concn. in the meditim, were analyzed urcdtr both normal water supply and 
water stress conditionc. With ther e data, Richter plots were drawn, from 
which the max. turgor pre-sure, the turgot o theJoss point, bulk elastic
 
modauL, and the ,tructurt coefficient 
were derived. Cd generally decreased 
thre water streo:; tolranice of pllaritt, cauii ng turgor lossc at high er 
relative water content and loaf water' potential than in nontreated control 
plants. Cd increa:le'd the Hl: lcc;t tic modilto and thercf're decreased the 
cell wall elasticity. Low cel wail t-iaoticity aeems, to be an important
 
causiiceof the 
low wate.r otCto;- tol c-an e in Cd-ioxic plants. (AS) 

o,)86
 

31006 CMILIINI, 11.1 .; 1iTICE I 11G, J.1,. 1986. Detevnirnat on of the
 
phytotoxiceity uft'itar in 1-,trc-fi:ld disposal of gao wtLl brines. 
Plant 
and Soil 92(2):159-169. En., Sum. Fn ., 21 lief., 11. [Dept. of Biology.
 
Indiana Univ. of oPer Indlana, PA USA]
n:ylvard a, 15705, 

Phaceol uc vol 1 a ' . la.t loxici y. Na F. USA. 

A study wac condctt.' d to dt t 'irit, tie ffect of Ia oil yield and elemental 
composaition o plcat; gi'galg nat' n turil gao wells where potentially 
phytotoxic c '-cn. of Btl are periodi'ally releaseaId into leach fields. Data
 
ott plart yield,r 
 tI arld pl,tt Pi;, C:, Mgp, Na, and K conch., and soil pit
 
wcre collectl.lo fr 'him - icI] itte: with crops 
 of maize and Elymuas p.,
 
ill frito,I iet pot. eqt- t. with 
 Hi.hatol toi valogari.; and barley using
 
:arirulated brinei; IFthad no ;ttrn,.t-t,. ctf upor plait yield, and
 
cc)ltib td only 
 V 'to'jtri ti n: 1n it ownt oneno. in tihe studied. Bac,: plant: 

ilso exi toited biodir Jnot j(n, I oon I r'a:-t I 
 al .1 oth(:r (e!rrentri :tudied . Na 
wa, Imp I cat.( a ttI: maort II:-' of, Iytotoxi city at gt:z well leach 
f cildo. Poe to irt -ret re t i' tiuptakeK Iy Na, the soil lla/K r';tio wac 
culosetly correlated with pnlrm yj: idfluttuation;. (AS) 

30797 DlAiZ, F. 19P6. F',- tac, d 1, t-:c; 1:'i 

fertl izai hnc fol ir' etn t'trijol (li iot lu vIlI ri . (Eff'ect r of di Iferent
 

1'r c t y ftt' u, c ta do 

leaf ferti i;tt ior rt-c; arid -r , t ui,"- to i Ii1i ) . 'lItr'i iii a 
36( ) : 5-tl411 . E.-,. ,Suc. E . i--., 1', tf., 11,. [Depto. do B. ologla, Univ. 
del Valle, C lI , Colcint i 

Fhaceolu:, vuo-y , ri . Fer' i. i,!i-e :; . N. P. V 3. Yield component::.
 
Growth. Yield!. Col ot '3.
 

The: tffeot of :auipItrlnt riy it I ca tier of ilea fertilizer to plants of
 
bearn var. orr''illo : intije., whihli had teen provided with adequate soil
 
fertilizer wa . Differe't qaaitities 
of leaf fertilizer were 
applied, the tots] imoun t dopc-tcrg on th, no. of application dates (1-5).
No significant t ift 'retn" ' w re' f roundamong treatments regarding yield 
components. For growth r;ll"s2 treatment:; were applied: (1) a control 
that receved only 'ojl fertilizr and (2) in addition to ooil fertilizer, 
ar leaf fe;tilizer aupplement of' 80:12:33:5 kg N:P:K:S waa applied per ha on 
5 successive dateso. Weeky oampl ruo were taken, tire 1st 7 day:s before 
flowering and the- ]tt, at ohysi ologicat maturity. During the growth period 
,nd harvest, the applJication of' leaf fertillizer (lid ,lot significantly
affect any Of' t- vriahlt:; stuidc or sampler dates:t. (AS (extract)) 
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30705 DYNIA, J.F.; 
CUNIIA, I;.G. DA 1986. Limitacoes nutricionais do 
fetjoeiro em rolo Bruntzeni Averinclhado na regiao de Corumba. (Nutritional 
limitationi for beans on red prrdtie oils in Corumba). Pesquisa 
Agropecuaria Braaileira 21( 1):1219-1221. Pt., Sum. En., Pt., 7 Ref. 
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E'E]BRAPA, Centro'Naionalde Iesquisa de Arroz e Feijao, Caiyu Postal 179, 
74.000 Goiania-00, Brasil) ~' ' ' < 
Phaseolus vulgaris. Soil fertility.' Mineral deficienoies."N. S. P. K.
 
Brazil.
 

Soil of the red prairie group, originated from limestone rocks bordering 

the Pantanal Hatogrossense, was collected in savanna and' in secondary 
forest areas CorumbA, si "nearfetiit (Mato Grosso do Sul, Brazil). Glasshouse 

','deficiencies of N, S, and P, and sligt K deficiency for beans on both soil ¢: 
samples. (AS) ' . 

0289,

30607 KOALA, S. 1985.. Effects "of.N and P fertilizers on the growth, 
nodulation and N2-fixation of fababean (Vioia faba L.), green pea (Pisum 
sativum L.) and dry bean (Phaseolus vulgaris L.). Ph.D. Thesis. Bozeman, 
Montana State University. 209p. En., Sum. En., 145 Ref., 11. 

Phaseolus vulgaris. Fertilizers. N. P. Orowth. Nodulation. Nitrogen , .'"' 

fixation. Yields. USA.
 

The relative effectiveness of different sources of P fertilizers, levels,
 
and methods of application on dry beans and fababean was evaluated as well
 
as and also the effects of N and P •fertilizers and their interaction on' 
nodulation, N2-fixation, and growth of fababean, dry bean, and green pea 
grown in the field. Main plots were 0 and 100 kg N/ha. Subplots were: 
control, no P and.2 P-sources (orthophosphoric acid a3 liquid P fertilizer 
and triple superphosphate). In,1981, the orthophosphorio acid was replaced 
by monoammonium phosphate, In 1982, 1983, and 198,factorials in 
randomized complete block designs with 4 replications were used with 
varying levels of N and P fertilizers. There were differential responses 
of fababean and dry bean grain yields to P sources and methods of 
application. In dry bean, nodulation and N2-fixatitin reached a max during 
pod set and declined rapidly during the final ueeks of growth. Application . 
of 100 kg N/ha r'educed:nitrogenase activity by 75, 72, 82,. and 75 percent 
in dry bean at the 4 harvests but only 47, 60, 62, and 57 percent in, 
fababean. Excellent'positive linear correlations between acetylene 
reduction rates and nodule no. and mass were found with both fababean and 
dry hean in 1980, Increasing-P supply increased-nodule no. and nodule dry 
wt. but these increases paralleled increases in shoot and root dry wt. and 
suggested that increasing P supply increases nodulation and N2-fixation in 
the 3 different species of host'plants. A model is proposed to explain the 
inhibitory effects of ammonia 'on nitrogenase activity. It, suggests that 
ammoi," acts as an uncoupler orion ionopiore and dissipates the . . . . 

.7 7electrochemical' proton gradient created by the bacteriod respiratory chain. 
More importantly, the'destruction of the membrane potential suppresses.the 

!' low potential electrons that might be necessary in reduction reactions 
within the bacteroids. (AS) 

0290'. 
29996 HASYA, P.N.i1978. Oenetic and environmental control of flowering in 
Phaseolus vulgariv/L., Ph.D.' Thesis. Ithaca, New York, Cornell University.,,. 
171p. En., Sum.v'., 66 Ref., 11. 

'
 Phaseolus vulgaris. Photoperiod. Temperature. oenotypes. Cultivars 
Flowering.. Adaptation. Yields. Branching. CIAT-I. USA.
 

The effects of daylength and mean daily temp. were studied in 26 Phaseolus
 
vulgaris genotypes' adapted to tropical conditions and that had been ' 

previously selected for day-neutral (DN) character at CIAT under field
 

7, ' ' 27 



ons andpartificial~~,:~high temp. hastened flowering to h afor the'26 genoty-pes indicating .that the,screening in field onditions waseffective. When theIu26 v..were observed1ounderan 11 degrees Celsius Lnightd differential.and compareddne temp., 
a 7 degrees Celsius night-day teap. differential, cv. (P-729-A 

with 
P-561-A,eV.;
P 0 xptel d and P-02-A) weredelayed in floweringaIndicating that they wer'sensitive toa wide'htion daqyy hpa differential.P-013Can P-2-,tgte~ihRdluRdoe,
p~lnghenng! nea1Pin:L LineaP-30,A 17, P-737-As
ngP,79t~o 8 h Long:days n
wererw n SVrnd.dP-302.A, ;d AeesVCelAN ndera 21/26 egire-Cand 

wamrdyrgm.Al3rgmswrundea- offdegre Ol-6iuolii 
given

and
under 

degreesor eo io em a 5 Celius 
an 18 ihdaylength,

no. of days to flowering,, produotio of nodes 
The 

and of pods, total' wt. audwt. wereJseedrecorded. Loweringthe nigt temp. by 5 degrees Celsiusincreased the no. of nodes in branches in Redkloud, Rdkote . ,Linea..171>1 -;-P-729-A, and P-013C. P-013-C was the mat responsive withincrease. The a 39 percent5 degrees Celsius cooler night also increased the productionof pods~in Linea-17, P-302-A, P-729-A, and P-013-C. P-729-A was the mostresponsive with a 60 percent increase. The 5 'degrees Celsius 'cooler nightalso increased total wt. in Linea-17 andtemp. by 5 degrees Celsius in P-013-C. Increasing the day.delayed flowering of short-day cv., increasedthc development of nodes on branches, but reduced the no. of pods/plant forall cv., except Redkloud. Seed yield was substantially. reducedIt was concluded that daylength and temp. variations can in all cv.have' similar andindependent effects on the development of flowers, pods, 'a~rd branchea, '(AS (extract))........
 

0291.30732 GNU, J..; RAHAVAN, O.S.V.; MCKYES, E.; STEWART, K.A.; FANDUS, M.A.1985. The effects of soil compaction and organico matter 'on.Transactionsbush beans. of the American Society the growth ofof Agricultural Engineers28(4):1056..1061. En., Sum. En., 19 Ref., 11. 

Phaseolue vulgaris, Soil compaction. Soils. Yields. Dry matter. Roots. Leafarea. Canada.. ' 

In Canada, bush beans were-planted in 3 soil textures (Ste. Rosalie clay,Chicot sandy loam, and Chateauguay clay loam) having varying OfliCOntentsthat. were subjected to 3 levels of compaction energy. Measurements weremade of some plant and yield parameters in a controlled environment.' Soil-compaction decreased fresh yields of .the crop, plant height, and root DM,and increased the plant 'diameter. On* the other hand, OM incorporation,which tends to reduce compaction, increased fresh and dry yields of'thecrop,' plant heighit, 7LAI, and root DM_ Results indicate that theregreat pot- _1 for using OH to alleviatethprbesosilcmain 
Is a 

in crop production. (AS). .h*polm ofsolc patn 

0292..
3o614 PETERSEN JUNIOR, A.C. 1985. Effects of water stress on Phaseolus
vulgaris L.and P. acutifolius A. Cray var. latifolius Freeman. Ph.D.
~)Thesis. Minneapolis, University of Minnesota. 231p. En.,Sm nRef., Il. . . 

2 
. i.E.57
 

Phase'alus vulgaris. Phaseolus acutifolius. Water stress. Growth.Stomata. Transpiration. -Irrigation, Yield
Leaf area.

~components. USA. 
Field and greenhouse expt. were conducted to investigate (1)Vresponse of Phaseolus vulgaris and the growthdrought-resistant P. acutifolius to'''water stress, and (2) some of the morphological and physiological'mechanisms that reduce drought injury. -Generally, vegetative growth ofwater-stressed plants was less than '' that of well watered controls;'however,P. vulgaris was mare affected. In both species, water stress reduced the, "' ~ 

28' 
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?$2'',.total leaf area, shoot, dry wt.,,,m'ea area/leaf,, no, of leaves/plant, RO~R,

relative leaf area expansion r te a)iR),.relative leaf'growth rate (RL),

relative stem gr~owth rate (Rs)p and NAR,,but had little effect on leaf area ~
 
ratio, (LAR)., Water-stressed P. aoutifolius maintained a higher rate of'DM ~~ 
production, and its greater productivity' was refleoted in',ita' greater NAR. 
In both field and'greenho use, leaf water: potential of,,both species
decreased as soil moisture decreased,' but values were lower inP.' vulgaris.
More importantly, the nonirrigated P. acutifoliis maainta~ined a' higher leLf ____ 

values, increasing from -11.0 bars at '1200 h to -7.0 bars 'at 1900 h CDT; on
the other hand, 'the change in P. vulgaris approximated 1Ibar."At -12.0 
to -13.0'bars, wilting .c.urred in P.. acutifolius. This species may avod' 
drought by maintaining a relatively high leaf 'water 'potential 'through
partial stomatal closure 'and/or reduction in transpiration rate. Water 
stress reduced .seed yield of field-grown P. vulgaris 24 and '7per'ent in 
1979 and'1982, resp. Corresponding seed yields of nonirrigated P.
acutifolit's were an increase of 50 percent and a decreaseof20 percent..
Water stress generally had little influence on HI in P. vulgaris., The yield
component most affected in nonirrigated P. vulgaris was pod no./plant, 
followed by mean seed wt. Least affected'was _'eds/pod. Seed yield of 
greenhouse-grown P. vulgaris was particularly sensitive to water stress, 
especially during anthesis, while P. 'acutifolius was less sensitive. (AS
(extract)-CIAT) 
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30758 PINTO, J.M.; FERREIRA, P.A.;BERNARDO, S.; CATXETA, T.J.; CONDE,
A..;MNTIRM.A.R. 1986. Efeito de diferentes regie hidic so l
 

i~i;:::;"isobre a produeao e componentes de producao, do feijoeiro,.(Phaseolus vulgaris ',:; 

L.). (Effect of different soil moisture regimes on the yield and yield -.
components of bean). Revista Ceres 33(189):380-394. Pt., 'Sum'.' Pt., En., 9 
Ref., Il. [CPATSA, Caixa Postal 23, 56.300 Petrolina-PE, Brasil] '"-" '' 

Phaseolus vulgaris. Irrigation. Water requirements. 'Yiels. Yield : U 

components. Brazil.
 

A set of columns was used to determine the consumptive use of water and to 
measure. the yield and yield components of Phaseolus vulgaris, u der ' 
protected' conditions' using a'transparent plasticocover. 'The columns were 
filled with mineral soil from the Brazilian lowlands and water tables were
 
kept at depths of 25, 40, 55, and 80 cm in relation to the soil surface 

-during the entire crop cycle. Surface irrigation was applied when the soil
MCreached 50 percent of the water available to 1/3 of the depth, of the 
water table. Greater water consumption was observed in the treatments
 
with surface irrigation and in subsurface irrigated treatments when the "'. ' 

4water table was maintained closer to the soil surface,. The different 
treatments influenced the depth and distribution of the root system. The 
use of subsurface irrigation, .with a stable water table as the only source 
of water'for the root zone, resulted in low seed production compared with
other treatments using surface irrigation. (AS) ' - . 
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31026 PRIMAVESI, 0.; HELLO, F.A.F. 'DE;MURAOKA, T. 1985, Conoentraeao e
 
a0 mulo de aluminioeamicronutrientes per ffeijoeiro (Phasoolus vulgaris


'- 4, emdois solor submetidos a ompactacao." (Concentration and
 
accumulation of aluminum and micronutrients by 'ommon bean in two soils
 
subjected to compaction). Anati daEscola Superior de Agrioultura Luiz de 
Queiroz 42 (2):303-325. Pt., Sum.-.Pt., En., 12 Ref., 11. 

Phaseolus vulgaria. Soil compaction. 'Nutrient uptake. Al. Fertilizers. P.'
 
Ca. Mg. K. Mineral content. Roots. Shoots. Zn. B. Cu. Fe. Mn. Canopy.
.'Brazil; . - , : . . .. . . .- : ' , -' < . 

.. .. . . . : ..... "29 
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The influence of soil compaction on the conen. and accumulation of Al andmicronutrients wan -tudied in 2 bean cv. grown on an Oxisol and an Alfisol,
with and without ferti lization, in 3.8-liter pots. At the end of the growth
cycle, Al concn. and accumulation decreased in fertilized pota and
increased in nonfertilized potan. Decreased root Al atomulation occurred inboth fertilized and nonfertilized soils. With increasing compaction, Cu
tended to Inereane In the ,hoot:7 and Zn, D, Fe, and Mn showed a apecific
behavior depending on soi type, level of fertlity, arid ev. At the end of 
the growth cycle, Fe and iaecftllation an the aerial parts tended to
increanze and that. of Zn docr'ea:ed in the Oxi:ol wher'eaa Mn, Zn, and BaecoLnulat ien ted d to decreate in the Aift:ol. In the root:4 the 
aecwtnulraton of all cicvonutrient.a d'urea.ed. (AC) 
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31028 PRIMAVESI, 0.; XifLLO, F.A.FI". DE; 
 IttlAOKA, 7".1985. Eficienrlri
 
nut oreinil de reijoeiro (Phaseol ii: 
 vul pari!a L. ) em Ox I ol e Alflsol, em
funco do, nivel ; do compaetasio do:n nolo t. (Noti tional efficiency of common bean on In Oxi. ol and an Alfi.lol a: rela ted to aoil compaction).
AnaJs da Eacola Superlor du Agrinl turi blt. dldQoelroi 112(1) :289-301. Pt., 
StU. Pt., En., 7 ho'. 

Phaseoluoa vuIg,, ::7.Cu tiJVar..r':oil 'ection. 

Nutrient uptat , ritral cor~tcrit, .. N. P. Mg. C. Cir. Fe. Zn. B. Mn.
 
Braz I.
 

r Fcrtiltzera. Canopy. 

Two common bean cv. (RIlco Pardo h9C and Aoani FO) wore grown in 3.8-liter 
pot:i with Oxinsol and Alfi:r I r ol:, lentil itet and nonfertilized, and
subjected to 3 comijet ior Ivel. ata :, wed that with inereasing so.lcompaction the notrJtional 'ofi I ,y or' F 1nra-ed at, the end of the 
growth eycle in aorial p, arcnd that, (T N, P, Mg, Ca, Cu, and Fe
deereaed. <Foil type, I: V(U c' f,,rt Ility, and t1.ban cv. affected Zn, B, and
 
Mn the moa;t. (AC)
 

31027 PhIMAVES], 0. MlLO, F.A.F. de'E; MKMiA(KA, T. 1985. Producoo 

mattra reea, concentr'awo 0 atOhal o de :iir'orutr'intei par feijocira

(Phateolu: vulgpiri. 
 L.), -m doir. -;o aujelto: a ompactacao. (Dry matter,production and mac-ronot rent concentration aid accumulation by common bean 
grown in two nol, riibjectod tu ecinpactclon). Anai da E ,la Superior de
Agricultura Lulz de Queroz 42(2):327-362. Pt., Sum. Pt., En., 32 Ref., I1. 

PhaaeoluL vulnarj'. Cultivar:,. Foil compaction. Fertilizer:. Dry matter.
Nutrient, uptake. Mineral content. Canopy. Mg. Ca. N. K. floots. Brazil. 

Two bean cv. were grown in pota (3.8 liter,-: with fertilized and
nonfertilized 3oil samples of the A horiz'.n from an Oxiaol and an Alfisol
under greenhouse eondition:i. Soil :;amples were aubjected to compaction and
maintained with a aoil water, tension Letween 100-300 mbars. Beans were
harvested at flowering and at 67 day:n i'ter emergence (maturity). A
differential variation in DM prcuction due to the genotype, growth stage,level of fertility, and soil compaction .levels waa verified. In general, at
the end of the growth stage accumulation oas related to soil macroporoaity.
There seems to be an ideal zone for' max. accumulation, below and above of
which there i; a tendency to decrease. The greatest influence of compaction
occurred in the fertilized pota. Mg conch. tended to increase (up to 26.3
percent) in aorial parts as well as Ca and N, whereas K decreased. In the 
roots Mg and K cohen. tended to inirease, and N concn. decreased. At the
end of the growth cycle, in the Oxinol the accumulation of Mg tended to
increase and that of K and N to decrease in aerial parts; in the roots, Ca, 

30 

http:d'urea.ed


P, 
S 

and N decreased, I the Alfisol accmulation of gg and N andthat of K 
tdecreasedin the aerial parts; Ca and Kde ed in the roots. (AS),4V'ed 4 

~t.<44.4g<0297 
31044 6RAMALHO, ,A.P.; SANTOS, J B DOS; Re. , W.P 1986. Comportamento de 
Pultivares do feijao (Phaeous, vulgaris ) m-dais niveis de saturoahao de 
aluminic emasolo do cerradoPerformance0of bean-ultivars at twolevel44 
of aluminum saturation in Cerrado soil). Ciena e Prstica 10(1):150. Pt.~6~ de~4i h lur d6 i ast 
Depto. do Biologia, Lavras- M, Brasil] ,r 

Phaseolus vulgaris. Cultivars. Al. Resistance. Yields, Rainfall. Brazil. 

44 Thirteen bean cv.' were evaluated ina Cerrado soil in Sete ILagoas (Minas
Gerais, Brazil) during 3 yr (.1982-84I). Two randomized compie block expt. 
differing in Al(++) saturation levels (25.2 and 9,8 percent) were used 
every year. Cv. Carioca .1030,DOulatinho 46, and IPA 7 n4lwere the most 
tolerant to Al(++)o saturation, and ESAL 66 and Rico23 the most sensitive. 
The effect of Al(+++)saturation levels was smaller in years with regular 
rainfall distribution. It was notposaible todiscriminate cv. in relation 
to stability and adaptability of grain yield in the environments studied. 
(AS) 

' 
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30773 SILVEIRA, A.P.D, DA; CARDOSO, E.J.B.N. 1987. Efeito do f6aforo e da 
micorriza vesioulo-arbuscular na simbiose Rhizobium-feijoeiro. (Effect of 
phosphorus and. vesicular-arbuscular mycorrhizae on Phaseolus 
vulgaris-Rhizobis symbiosis). Revista Brasileira de-Ciencia do Solo 
11(l):31-36. Pt., ~iPt., En., 41iRef., .11. (Depto. do Solos, Geologia e 

-Fertilizantes, ESALO, Caixa Postal 9, 13.400 Piracicaba-SPt Brasil) 

Phaaeolus vulgaris. Fertilizers. 
matter. Seed production. Shoots. 
Symbiosis. Brazil,4 

P.Rhizobium phaseoli. 1.tycorrhizae. Dry
Mineral content, -N. P. Nodulation. 

A greenhouse expt. was conducted to determine the effects of soil and
mycorhiasn te Rizobium-Phaseolus vlai yboi.Seiie

sandy quartz soil and 3 P levels. (0,11, and 22 ppm) were used. Bean cv.
Carioca was inoculated with Rhizobium phaseoli and cultivated in the 
presence or absence of Glomus macrocarpum, Plants were harvested at 30,
50, and 70 days after scwing. The bean-Rhizobium symbiosis benefitted 
fromathe inoculation of 0. macrocarpum at all P levels, showing increases 
in DMwt. and seed production, shoot N and P 'conen., and nodulation. 
Mycotrophic response was greater in the treatments without added P. (AS) 

4 
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30750 SILVEIRA, A.P.D. DA; CARDOSO, E.J.B.N. 1987. Influencia do tipo de 
,solo e- do fungo micorrizico ve3ioulo-.arbuscular no desenvolvimento de tres 

ultivares de feijao. (Influence of soil type and veaicular-arbuscular 
-mycorrhizal. fungi on the development of three -bean oultivars). Revista 

Brasileira de Ciencia do Solo..11(1)*;37-43. Pt., Sum. Pt.,.En., .33 Ref.a
[Dept. de Solos, Geologia e Fertilizantes, ESALQ, Caixa Postal 9, 13.400O
Piracicaba-SP, Brasil] 

Phaseolus vulgaris.-Mycorrhizae. Cultivars. Soils. Rhizobium phaseoli,
Inoculation. Dry matter. Yields. Mineral content, P.-K.Canopy. Symbiosis
Brazil. 

4 

4. 

A greenhouse expt. was conducted to evaluate the efficiency of 4Idifferent4vesicular-arbusoular mycorrhizel. fungi (Olomus macrocarpum and 0G ~ 
'leptotichum, Gigaspora margarita and 0. heterogewa) inoculated in 3 bean '' 

44 - ~~~~314- 44 4 -'4 4. 



cv1 (Carioaa ;oiano..Precoce, and No'gr6 Argel) grown on 3 ster'ilized so ls(aiyquartz,,Terra.Roxa Estruturadat and dark red Latosol).~'A'ontrol~k~ 
,,>'teatment 'without .v'esi qular arbuscular 'yorrbizal fuiiwa8 1inoluded ..,~Plants were inoculated with flhizobiumlphaseoli. G. 1leptotichum was 'the~"'motefiin endop*iyte.o1 the-3 soil~types,. generaly promoting higher ;L~l 

~the~aerial' parts. G.' leptotich"~ also ensmia 3naodRioius,
resulting iniger nodule dry wf. adhish~___ __Q~tnsa__~ mrgrita had ',,n Intermediate'effricfencyp with' G.hetorogama being the least effioie'nt4:AS, F 

0300

31014 WOUTERS, J.F.R.; WAKANA, H.; OPDECAMJP,L. 1986. Sensibilitb du.
haio hsou~ugrsal ocnrto 
en aluminium des' sols de la
r6gion des Orands Lacs. (Sensitivity of bean to soil aluminum
concentrations in the Greait Lakes region). Trupioultura J4(1) :20.26. Fr'),Fr.,, En.,P ~Sum.' 6 Ref., 11. [Dept. de Fortilisation et Phytotechkiie, Faoultbdes Sciences Agronomiques,. tniversit6'du Burundi, 

' 
B.P. 2940 Bujumbura,

P-,irundiJ 

Phaseolus vulgaris. Al. Nutrient solution. Biomass production. Nodulation.Rhizobium. Toxicity. Growth. Burundi. Zaire. Rwanda. 

The response of bean cv. Diacol Calima, a widely grown cv. in Burundi,~tosoil Al concsn.~was studIied in pot trials using (1)superficial soil samplesof humiferous highi alt. kaolisols with m index or Kanprath between 4-92;(2) culture medium consisting of an inert substrate complemented with Anutritive solution to which a series 
of soluble Al concn. 2(0-12 meqjAl(3+)/liter) were added. With treatment 1, biomass 
production after 25
days of, growth decreased as or an mvalue of 33. \The no. of'lihi.zobiijm
nodules also decreased drastically with Al toxicity, becoming negligible atan a value of 33. 2With treatment 2, increasing Al concn, affected growthadversely, although root growth Inhibition was less pronounced, than withtreatment 1. (AS) See also 024I9 0256 02641 0301 0307 0310 03200392:04107 0408 0413*>
 

D02 Cultivation Practices: Planting, Weed Control and Harvesting 

.41 0301
31008 ABIYO, F. 1987. Effect of vegetative cover, tillage'and planting
system on run-off,, soil erosion and other soil' physical properties.,' ~ ~~ 
IAgricultural Mechanization

En.,' Sum. En., 38 Ref., 11. 
in Asia, Africa and Latin America 18(2):23-28.1[Inst. of Agric,' Research, Addis Ababa, 

Phaseolus vulgaris. Cover crops. Tillage. Plni Si osrain Soilmoisture. Drainage. Ethiopia, 

The effects of vegetative cover, tillage, and plantiing systems on run-off 1soil erosion and 'moisture conservation,' bulk density, OH content, andmoisture infiltration rates were~ assessed in an exp. 'londucted on a'sandysoil with a uniform 10-11 percent 51ope in Melkassa;,;Bsemiarid r'egion inEthiopa,during 1981-82' Treatments wer'e natural grass cover, bare,"~
IIfallow, and haricot' bean (Phasoolua vulgaris) broadcasted or ridge planted'across the slope. The quantity of run-off from each test plot was'collected by a cylindrical 'tank with 5 slot divisors attached to it .Among_all 'treatments, the grass cover was most effective in controlling ,soil<erosion when 'about' 85 percent of, the plots had been coveredwt h rs a~~ ed thtegas 'I 
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CRidge planting of, beans 2helpedco~nserve soil water on stee- lo2
'7, broadcastang is not recommended on, this slope,f regardless ,of soil type.
 

i 2' -~~ 0302', :

3 10A PrA I wH, .M S*EIAA M..; 1U,OP.1985. kP, 4-
Colorietri4X2c ~ 

;dl~enination of ,pr~opo'xir residues ~in~vegetables and,wate r. Bulletin of y 
Environmiental. Contamination"'and ,Toxicogy'A35(3) :296-3.3o>n, 7 -'2'~, ---_

Qu~i enra 2"-

Inst.,'Mysore m570 013, India] 2 

~Anlytca ~ 7odTcnooia Research" 

Phaseolus vulgaris. Herbicides. Analysis, Ccmposition.'India. 2 - "j2 

A colorimetria method for detecting propoxur (a nonsystemie insecticide) -1"7residues in vegetables (among them beans) and water is described. 
Recoveries ranged from 95.1 to 98.0 percent for water samples,, and from:' 

'2

2 96.7 to 97.8 percent for bean samples. The proposed method is lightly 22 '',,2

2, superior to the 4,'4dSieminodiphenyl sulphone method, as.the percent
 
, recovery is higher than the latter method (89.5-95.0 percent for beans).'22
The, advantages of the method described over other, colorime trio methods are

mentioned. (CIAT)2 ' '2 , 2 

2 2 0303'' 
30624I BLANCO'R.F.A. 1981. 'Evaluaoi6n de ocho mezolas de herbicidas en el 
control de malezas y el ren'dimiento de cuatro oultivares de frijol
(Phaseolus vulgaris L.), Evaluation of eight herbicide mixture~s regarding 

2, weed control and yield'of four- bean cultivars). Tesis Ing.'Agr. 'San Jos6,
Universidad de L~oata Rica. 63p. Ea., Sum. Es., 52 Ref. -

Phaseolus vulgaris. Herbicides. Cultivers. Weeding. Costa Rica.'
 

At the Fahie Baudrit Agricultural 'Expt. Station of -the U., of Costa-Rica, an 
expt. was carried out in a sandy loam soil between mid-dry season!and the
beginning of the rainy season of 1980. The efficiency of 8 'preemergent

herbicide mixtures in 14bean var. (Mex-80-R, Rojo de Seda, Talamanca, 
2and

ICA-Pijno) was evaluated. The best control of'broad-leaved weeds and
 
grasses was found with dinoseb + pendimethalin'applied at 2.00 + 1.00
 
kg/ha. (AS '(extract)-CIAT)2 
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' ,~~22 ~0304 2' 42 
4<- 29975'CALIL', A.C.P.; CHANDLER, L.; 'NOUEIRA, S.B.; CAfALI,"V.W.D.; OALVAO,

J.D. ,.1986. Tabela de vida dF~s oulturas pa~rs o feijoei, 0 (Phaseous vulgaris
L.,com enfase nas, pragas e' seus danos,' em' tres';plan'tios r.perkodo da  2,22, 

oeca. (The crop life table for breans,.,with emph~asis on pestb-ind their ''2',2 4"
damage, during three-dry season plantinigs).',Revista Ce'res 33(187):249-273.
Pt., Sum. Pt., En., 26 Ref., Il. [Depto. de Fitote-,nia da Univ.' Federal de 

2

Vicosa,'3 6.570\(Vicosa.4, Brasil] 2,'j2, 

Phsou'ulgaris. 'Planting. Conotrachelus phaseoli.. Coccotrypes.'
'Spodopterafrugiperda. Lagria villosa. Megalotomus parvus. Acanthosoelides
obtectus. Crop losses. Yields. Brazil., #', 2*--2 

Three dry season plantings of beans 'were made at approx. 3-wk, intervals 2 

(Feb. *6 and 28; March 20, 1981) inVicosa (Minas Gerais, Brazil) obevinsect pest occurrence and evaluate their importance. 'Plant mortality for ''x 
22 the 3 plantings was 82.9, 41.0, and 16.3 percent, reap., with the reap.
 

insect- caused mortality being 147.2, 19.9, and 7.9 percent. The higheSt 
 -4<2,A1single -pest-caused mortality (36.14 percent) occurred in theFeb. 6 '2 

2f 2planting, which surfered a heavy attack by Conotrachelus'rphaseoli. 'Each ofthe 3':plantings sustained rather uniform losses caused by'adults of 
' 

"J >2~ -22 

4< Coccotrypes sp., larvae of Spodoptera frugiperda and of Lagr.!a villosa, and '22-~2

2- 2 "A~33 

22222- 22-2 2' "N12 ;-2-2 



use of seed damaged by feeding by Megalotomnrs parvus. Tn-pod seed losseswere especially high in the Feb. 28 and March 20 plantings (40.8 and 37.8percent, resp. ). Thoee were caused by larvae of Theclo jebus, Chacodermus
angulirolin, and fungi assozciated with these attacks. in both Feb.
planrings Acantho:etliden obtectus: inVested 3
2 and percent of the seeds,renp. Pest-caused :t.and loeer and in-pod reed losses, combined with cold,dry weather condition.s unfavor'abile for bean growth and development,
resulted in extremely low yields of 8, 154, and 52 kg/ha for the 3plantings, rcep. Tne;u yields are not, however, atrcical for low
technology-min. Jnput sys;tem:. (AS) 
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30701 EL-S11AEKAWgY, A.M. ; 1-'hAL, M.A. ; ABIEL-RAZEK, A. 1981. Effect
plant population on rrowth, yield and 
of
 

quality of some bearn cultivars(Phsseolus vulgar'L. ). 2. Fruilt quality. Alexandria Journal ofAgr'ieultur'i, eurc 29(2) :697-707. En., Sum. En., Ar., 6 Ref. 

Phaseolus vol gaIr 'a Pi. 5 , 1 nti ng. Cultivars. Pod.-. Pod characters.Pirtein content . Dr,' mrt ttr. Carlohydlrate content . Vi tamain content. Egypt. 

The effect, of rpaein4 betwv'nr plant: (7.5, 15.0, 22.5, and 30.0 cm) and no. of plantfz/hill (1 or 1ants/hill) podl on quality of 2 tean cv.(Contender and Gira 3) osIre studied at the Alexandria U. Farm (Egypt) in
the sumer and fall seasons of 1976 and 19R7. 
 lHesilts indicated that thepods of Cv. Cot'u nd'r we-re heavier, and longer than those of Giza 3. Neitherpod wt. nor pod length neeed to tb affected, in general, by the spacing orthe no. of plants/h1l. The 2 cv. dic not differ in Pi or protein contents.Cv. GJza 3 containe-d hig!jer total scutlre :iol d:' and ascorbic acid contentin the gree n pods,. Neither !'M!ontent nor' total r> bl ,e selids seemedbe conrstantly aff'ected by th,iiepacing or' 
to 

the rio. of' plats/hill. This holdstrue for the protri n an, a:scorbie acid contents. (AS) 

306?? MATAMIPIMI .) (1. 19,0. Comba to de mil eas en don cultivares de frijol(Phaeolu" vol-V ,J;s I I-) er dos suLo do Costa Rica. (Weed control in twoeulle ir' on two Co:sta fiican soils). e;ins lng. Agr.
oan 

San Jost,Universidad de Co:sta hi 'a. 78p. F:., Sun. Es., 36 Ref., I . 

Piaeolu:s vulia'i:l. Herb:l des. W.'edineg. Toxicity. Cu)tivars. Yields. Costa 
Ri ca. 

Three her'bioidt- tri al :' with t.-a nn were candueted at the Fablo 13audrit

Exptl. Stat.!on, U. of Cos;ta 
 Pica. In a preliminary trial , the red-seeded 
cv. Mex. 80-Vl was; ua:: with 20 herticide treatments, used alone or inmixtures, eomprr'ed with an unweeded control. Parameter:; measrud were weed
control, toxicity, bean planit wt., 
 and yield. The best herbicide.; werealachlor, pendimethalin, methabnzthia.uron, dJnLitrrmiine, acifluorfen, and
the mixture 
of' dino:seb + chlor-anben. The 2nd trial was conducted on a loamsoil of' the Baudrit sorieor; red-:seeded cv. Mex. 80-H and black-seeded cv.Pavamor were used with 10 tr'eatmencs (8 herbicide mixtures, an umneeded
control, and a hand-weeded conttol ). The 3rd 
 trial was a replicate of tire2nd, carried out on a c1 sy soil of' the Sao:. :,eries. Similar weed controlwas observed on both roil types, all treatments being superior to theunweeded control rip to 110 days. Good wereyields obtatneu in tire 2nd triarlwith statistically ignificant diff,renoes between treatments. The besttreatment wa: that in which the erop was hand-weeded during the entire season, with no significant differences with the other' treatments. All 3herbicide treatments were also statistically similar regarding the controlof grasser: and broad-leaved weeds. The best yield in the 3rd 
trial was
obtained with dinitramine + alachlor (1.5 + 1.0 kg/ha), with no significant

difference with the other treatments. Outstanding trearments were 

34 



dinitramine + alachlor for grasoes and dinoseb + chloramben for broad
leaved weedr. Cv. x herbicide interactions were observed in the 2nd and 3rd 
trials, indicating that herbicides performed differently for, same variables 
depending on the bean cv. Thene Interactions had no effect On yields. 
(AS (extract)-CIAT)
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31023 MILLER, D.t. 1987. fflect of :;ubsioil ng and irrlgation regime on dry 
bean production in the '-Pciftc Northwest. Soil Science Society of America 
Jouinal 51(3) :784-787. En., 'oun. En., 13 iRcf., Ii. [UCIDA-ARS, Proner, WA 
99350, USA] 

Phaneolu:n vulpavi:. . ioJi:;. Tilgue. Irrijgation. flocting. Foliage. Water 
otrcei:. TIe]Idil.lt;
 

A ;tury wa:; rc-lduCrtd ii C oil: Ut do Lcr'l:ri te i effeet of iub.ivoiling on 
:loil :t vu gth . l 'Oot i 1,-V1,etol ;.nt, ord plant r'eat, jon to different 
l rio'iatioul rti1re,.. 01i rigid ulcem, intd riatrix ::rtrdy 'oil, :mbsol ing 

reduiied :ioil :,r''nigth 11om Lv _j t 0 11-N:! thar 1 i-I, pOliote d dep 

rooting, and lerek: vd fo] i;':ie. Withourt ;rrh:.etin'.t ant.- friquently 
ilfl'erudi wIter, :;t e:,:; i.< w.'-tn i riTi ai tori: iippl tid ai. 4-day inter'val :. ThIiia 
reL'ut;U tAIn i (i : Ii trOt' an;irl j Mie by ,i1iii 2 Thu deeperivmtrity wO. 

rooitinrg i:l 'oriiat-, wir t;tlD t ri tthto d wi,.ir '1i,- aid Irarn piant-i 
,r'ew atlld ci iitllvo:dInoLiIil ly, (ii I l :i i : ) cii at o ruoced atr ength 

to ab',o t I MI'a or ! ,Is: arid it .i . I'tI d 'o liaiF ! detlli ty 

iol ri-',t liioritl I l With tWi dI fil p t, -8tO eI of tiewil recent 
We!'t U a tiod dry yields1.ie rl p-illnt;' i]l' rct"d wi 0 C I til w l it" rl d toan 

1
wtr'o low. ltee:ii.- of' ih ' il rottilt ia 'ijr ly, 1r-:u t were lvcOincltliudve. 

0 CP 
30789 PEItl2 M. , .A. 181. rtf'I,- to d'I I i It d a rulb ' a y tren 
rnd velei drE f6:,t'or -.o.jobr li [,Ixu(l 6n y i ';orit.eilirdo nr t r i vio del frijol 

(haeol:, Vollp rai: L. ) d ,itl-i pIia ; vj Ii a:i. (Effect of thrrec p. intArig 
idvttinCe:;rlnd f'il'ieO tL' (iI' -te I-hi-ru.relI 'ni ;riaj kori roduction 
and nrtrir' it. Lc
76p. E-1., :item. 

oiIt. n,), 
ill;.41 

I 
ier., 

rv 
1 . 

pr- . %or:liii-', Ori-vr,gJdad de, CosAta Hiea. 

Ithaveoiu: vulpri:]. CIlin . :i r . -'r1tiiz ri.t '. Pl;rrting. Co.tn. 
Tricome. Yield:i. Fodi:. A:QI tiLit, t. PVrot-i l 0iiAt!i1. liter coiiOti . Fat 

coLtent. Dry mr::tte. otil liii. 

The effect o " ii p i. 110, 20, :ind 30i( ic rttwen pirit:)1 0ir m iI- and 
3 P level:: (70, 1140, itii -10 p,:i/h i i t yiet(i a:id L'tilpo:itioni of Lhe 
cli ol op ll t r CV. i lE L I ie 1l1Itt Wt:.! evalutite it tihe File BZaudr it 
1i0Voefbo extll . Jli Ii. i li , UIto: t i Rica)t . The r'o :t icn ifit vitio of 
thin Cv. wir; ali vi i ni- to thit of t,u:t,cv. xt:edir, TIre va iiables 

tudied were pod ! ield, d;ind:r', ilr compo:ition..iigti,, l eal A 
qrradralric re';on;(. to li 11 r ate: eviulrited w;;: obztrurved 1o! pod yield, 
length, zind diar-ti. 'Meh ijtle,! Pr::rpOri::e wri obt;ervid for a P rAt.e of' 210 
kg/hr. Plarting dii tri hii d r) 'ipri, i 'liii. fIl',!(it oil pud yield. Pod liiigth 
and diameter ;howedt a po iitivi I ! eort t.o it: plar- lri;t(iiloe jl(!rui'erit ill tirg 
dintance.;. Neith(or tihe pi antjiir dir-trirrce rior t.ri' I rate afficte the 
cii l etial coiripo :i tioll of' rod:r. T o ( It iri cv. iowend h i tl rit;t i ncomeir 

than tire birot-type Cv. due to it,:. i ri-i,le d iod rlOdictiin, trt Leeaurle of 
lower prodrict.ioni cort:; and pood yieldi:-, ire' tu:ti-type ev.h :uwed hill 

)
rerurnia on capitiil . (A.I-CIA' 

0209 

30658 ItAMIiF. E., Z. 1981. Efecto di: trU:: di :rtncr ai uncrite plantas sobre la 

producci6i, y el contenido rutritive d, tre:: icultivire:; de vanina de gufa 
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: (Phaseolus vulgaris L.). (Effeot of three planting disItances~nutritional' content of three 'climbinig string bean oultivar~s).
Ing Agr San Jos6, Uaiversidad de , 72p Es., Sum. 

on yield and
Tesis~ , ~<~ 

Es.,37Ref, 

Phaseolus 
,components. 

vulgaris. Snap beans. Cultivars. 
Protein 'content. Fat content. 

Planting. Spacing..Yields 
Fiber content."Ash content. 

Yield 
Dry 

': 

'At the Fabio 'Baudrit Moeno agricuiltural~ extl station ofthU.oCsa 
fRica'3 climbing string bean cv. (Blue Lake FMIK, Kentucky Wonder, and~Chileno) were evaluated at 3planting distance,'(0.05, 0.10, and 0.15 m) toCdetermine their effect on yield and its components (diameter and length)as well as on the nutritional content (protein, .fat, crude fiber, N-freel 

,Furthermore, a cost-benefit study was conducted andthe borders were used for cultivating the dry grain' (as a dual-purpose
Crop). The use of cv. Blue Lak~e FMIK, yielding 20,347 kg string beans/hais recommended. Cv. Kentucky Wonder and Chileno yielded 15,902 and 10,86,1kg/ha,' rep., and therefore are not discarded as cvops. Max. yield for the3g.wsobtained at a distance of 0.15 m between plants. Planting
disnes hadsignificative effects (P= 0.01) on yield, diameter, andlength of the string beans, as well as on protein and 'N-freeextractcontents in all treatments. The cv differed amongth sel 's(P = 0,01)for all the variables studied. Cv. Blue Lake P141K, Kentucky Wonder, and'Chileno yielded, resp., 1629, 1458, and 1004 kg grain/ha. They also showeda great 'agroeoological adaptation, The economic study showed that the,production costs/ha for indeterminate cv. were high, yet net incomes weresatisfactory due to their high commercial yields. (AS (extract)-CIAT) 

' 'I 

. . . .... , t l 

* 0310'.C 
30648 SHAH, .H.; PATHAKA.R. 1985. New cultivation practices for rabipulses in Gujarat. Indian Farming 35(2):16-17. En. (Pulses ResearchProject, Gujarat' Agricultural Univ., Sardar Krishinagar, Gujarat, India],4 
Phaseolus vulgaris. Seed. Seed treatment. 'Fungicides. Rhizobium. Yields. 
p teCultivation. India. 

On the basis of field expt. a package of practices has been evolved forimproving the productivity of chickpea and beans in Gujarat State, India.Seed 'treatment with fungicides and Rhiobium resulted in. 27 and 12 percenthigheryields, resp. It, is recmended to grow beans at a distance of 4I5-60cm between rows, using a seed rate of 50..60 kg/ha. A scheme for irrigationand for pest control is presented, (CIAT) 
'' 

" 

0311 ''30610 TURCHiN, P.B. 1985. The effect of host-plant disperaion on movementof Mexican bean beetles (Epilachna varivestis). Ph.D. Thesis.' Durham, NorthCarolina, rDt,10,University. 72p. En. , Sum. En., 43 Ref., Il.' 
Phaseolus vulgaris. Planting. Spacing. Epilachna varivestis. 'USA.' 
The effect of host plant'dispersion on the no. of,.Mexi'can bean'beetles was, 'determined by examining' the beetle's movement' behavior. Two aspects of < 'plant dispersion were highlighted: patch area and plant density."Themovement of beetles was studied by releasing mrked individuals in' beanpatches varying in area and host plant density. Patches were 'observed everyA2 h following the release, Beetles left small patches at a faster'rate >than large' patches, but the difference was not statistically 'significant. Astochastic model which translated individual patterns of Mexican Vbeanbeetle movement into population patterns of beetle distribution within a'patch was developed; the changes of distribution with time were" predicted."~C 
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These were very similar to the observed di:stributions; the predicted 
proportion of infsects remaining in a pat ch at ,ach census time differed 
from the observed by ]ens than 10 percent on th- av. 'File model prealcts
that Mexican bean beetle emigration r ate shuld decrease with patch size,
confirming the observed trend. By rceat in patches varying in diensity of 
host plants and monitoring th(in da]y, it wa" found that den';er patches
acquired hitgher no. of P'!enlcan bean b eties/plant than :;parsk patches and 
single plants;. The di triLtion of beet.]f' auong plant:; in den:ser patches
wal highly clumped, while in srarser patehe it ws stati:tieally 

ndi:;tingui shable from randopl. -texican ,itn I eti tes i. erd to move towanid 
ons[peific agF('egatior.;, but ritdu(sirg s' t 

nl derfsity (i.e., s0ccing

Lean plants, firther ajzirt) deerea;sv, il~tr pat oh mcv trt A hypothesis

which expan tle ffcet of 1i1 1t
;tt dera y oll !Lib voru .loads was
 
adv,aned: in dun; p. t tourem, lt r
, rptch Iruv, a Iena e opportunity 
for Mesican lesol let] aI c Ioionbt i d ilp whil ]11 :sparse patches, 
where: irtrapatel' inc"ve:lit i vjItu y brLI, ri a. ion are not
 
like]y to ara :. (At
 

(0755 Wi.: N, P .1'. 1 , 1 9' . Snal t,: il e us vu!gari:) and
 
n'12 c Inlaid r(Che-.dldr aluih ltm)r. . ,ifluol' n. Weed
 
Tctino! eog1y 1 18 - 1 In .,.n I'll. , 9 INI'. 

Placesr] vul] na p beastoni (,' ar t ied . I1 lit t nJuries. 
C.1 j-;.Yi] IV;,
 

4 Ci' OtF"IeId JtUd'i W u(t .dd rainter '' Ud for 3 yr to 
detei'mnre th, fcliii' ,Ct-v'ty rf aoil"IA101'iLln to cant rel (Lhenopouilm album 
i: -najp 1 i cv. Peovid:r in t9t'' 'rnd 1985, id 'v. G een Crop I- 19811. 
Control il 71-100sf 1- to 7-m tall C. i.i, Varid r pert'. with 0.28 

1kg a . acifluorfen/ha rnd fr "plii a lin1*r with iny Irl(;: i y increases 
acifluorfen rati,.: to 0. 1 1:g!h >, i. i ].:,y soeurre(d each year and 
in 1985 wa: irlflur',t'! by a'lot', irat', jes, ofonp arn growth, and 
surfaetant. r.a 1an yJor ldd I 5r Ir, o' ra'1(3i y with inerlrse
 
in ad fIuiorP rate: and ilr 195 ''l 
 pplitjns at tle 
1- to 2-t.tItt o a l i I the' !I- !,c : 'olJotit eaf 

tiage In the' ii so , rih(,' ri ir: 'r . ir l'nr ,ciflror'fen
 
w,(er 'el tI -tl to a1,T! 
 a t;os iii in si, or, . V, :'u:h wt.
 
r,'ductilon of' :na
mi ta s W.. harl,wl II s thilc' . l' -'1' Crop but was
 
iscr'e nor iy Of
e in th CV. 1 ;11-' pj "'a l e.1it!! nrifantluit to
 
the sfray (Ax )1I: ' : 16 17
mix M :-e o 1 G , I C ),0 C0 )325 

D03 Cultivation "1ytum.'i: rrtrroipl:g, ltal ! onal Crops, 

30763 AlAUJO, (I.,'.t . A.; F ''FT, L. A. .; L1N '1. . GALVA , P.D.1986. 
Prnduc-io c! Ol] st.tt:!; r ' a. ' t o ceu tdiOs' a sc iados e 
oXolurivosi do. ri lho0 ' Is''jt. (Yi'l d nC yield 2Cinoeltc;.o of maize and 
Warn 10iini5Oi a ll r :.e crop5 hj ta). tevjtLat Crer 
331190):ito9-i7/I , Pt., SuM. Pt., El. , 18 tIf. iiEmilr'a de luequisa
Agr'opecur'i a dC Minir G,r'i :c, 311,1ota Vjesa-MG,Caixa 6 36.170 Brasil] 

Fhaeorclu. I i, ritr (ii rtg. Z,:a Ayrni . Yields. Yield components.
Re lay 'r{op:l. %fh'a: I . 

In a field expt. conduitel .tn a led-Yel .ow Podzol, terrace phase, in Vicosra 
(MWian Gerais , Btrazil), differnt, mal so and bcan cropping systems were 
tested: sole cropp" ip, row intereropping, strip intercropping, and relay
intercroppirj. Pean; were planted in rainy arnd dry periods. Maize grain 
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yields in asJsociated cropping systems were =atller than in sole cropping.
In the row intercropping system, a high bean plant, populition (200,000plants/ha) reduced maize yield. Similarly, there was a reduction of beanyield in associated cropping systems in both planting periods. The reducedbean yields in the row and relay intercropping systems were duesmaller no. of pods/plant and needs/pod, 

to a 
whereas in the strip intercropping

ny.tem, reduced bean yield:; 
in the rainy period were due to the naller no.of plants/ha and zs-cds/pod. In the dry period, however, reduced beanyields were due to Lhe n=ialler no. of p1ant..s/ha and le-sser grain wt./plant.
(AS) 

03141
30695 AUSTIN, M.N. ; MRAIS, J.N. 197. Muthod.; of'pre;enting intercroppi ngresults, and prelimin;ry ves;ults with Zea mays and Phaseoels vulgaris. SouthAfrican JIernal of Plant ari Soil 4(1):1-6. "um. En., At., 15 Ref., II.

[Dept. of Agroncmy, UnivrsA ty 
of Fort, Hare, Alice, Ci:lkei, South Africa) 

Pha:seolu:, rul:1lntovcorppir,-. say.-.
s.<. Z i.m aounfalf.Hoat Africa. 

Peplaeemitil int-rerojpinF, trial; witi 
 and dry x:an;:wtiortconducted toprovide .inforr:;tionwh.ich r.ould Icad to a ,ripjn 0,r,itegy that would
reduce the rjs of' rifed oVt J,:. da-,tion in Ci:Okel Seuath Africa.Attention ii; foeused or tire problem of ahlyiJrg intercropping expt. It wasconcluded that nore thr ! method of Up sic w- necesary. The groasyields obtaired a:; w lI as the compeitition ,.:fects in termis of the
proportion harves;tkd 
 ra tho', than the proportions sown must be examined.Replacement ntereroppring oi sir. and b ins does not appear to provide astrategy for reducirg] the risk of ra tied cropping in Cis-kel. (AS) 

0315
30753 CARDOSO, M.., FONTPS, L.A.N.,; GALVAC, J.P.; SEDIYAMA, C.S.; LOPES,N.F. 1986. P;-oducro de grao 
 e outras cractristicas agron ,icas de milho e feijao -m dci si. tema: (o a:;seciaoao. (.ield and agronomic
characterisitic: of mai":e and tean i: two a!,soelated cropping systems).

Revista Ccres, 33(190):506-515. Pt.. If.
Sun. it., Enr., 10 Ref.,
[ZIMBRAPA/UEI'PAE do Terisi na, Caixa Po:al 1, 614.000 Teresiina-PI, Brasil] 

Phaseo u:.v:1:Jjai":;.lnt,-l-rr ppdr.g. Zea rays. Spacing. Yields. Yield
 
comporlent;. Bra't 
.
 

Yielo ard othr tie (1arttoX of 2 ,;:oandeari associated cropping
system.:: 4,re :tiudid in a red-y-llr-w dy:strojiie eambial Podzol, terrace
phase, in Vicoa (Mirs Go rrjs, 1rrji]). One roa 
of beans was plantedbetween ',or maiC (d3) and rtizc ard Lan wore planted in the same row(S2). 142aizehirls wore spaced at 0.25, 0.50, and 1.00 m. S2 gave higher
yield; than S1. Av. mrize grain wt./f1ant, bean pod no./lant, and wt. of100 beat :,eed w re the eharraeteri:;tics associated with the high yield.When the ';pac-tir- wa: in reea:ed fretm 0.25 (1 plant/hill) to 1.00 m(4 plants/dir! l), bean rroduction wa: stac.e ard mje production decreased.An increuae wa: 
obse rved in the relative distri.ution of photoassimilates

in the. reprod twive cr'gan of' the be an p)lart..(AS) 

0316
30768 DAVIS, J.11C.; GARCIA, S. 1987. The efferts of plant arrangement anddensity on intercrnpped teans (Phaseolus vulgarJs) and maiza. 1. Traitsrelated to dry matter and seed productivity. Field Crops Research
16(2):105-115. En., 
Sum. En., 
9 Ref., Il. [CIAT, Apartado AHreo 6713, Call,

Colombia] 
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Phaseolus vulgaris. Intcrcropping. Zea mays. Cultivars. Planting. Spacing.
 
Yields. CIAT-I. Colombia.
 

Three expt. wece conducted at CIAT to compare planting systems of 8 bean 

cv. grown with maize. laritirig in hills significantly reduced lodging of 

the maize in 2 out of' 3 expt. ignor benri density also tended to reduce 
maize lodging due to an anchoring effect of the climbing stems. Maize 
yields were reduced by plintint- it, hil s in 2 out of 3 expt. , but tended to 

Inereas;e slightly with bean density. Bean yield was also reduced by 

planting in hill: but increa ,id with density up to 9 plants/square meter, 
air ccijated with a reduction in node no./plant, especially on the branches. 

Bean 1il was ine'eased by planting in hills, but reduced by higher bean 

density. Bear, cv. significantly affected maize 3ield, which was negatively 

related to bean p1 ant height and nde no. The best yielding bean cv., 

G2525, had a well - dvel o pd climbing main stem; it gave 53 percent greater 

yield than G40 17, hjch had well-developed branches. There were no 

sign ficant interactions of bean ev. with :ptcing or density. Increased 

ean density, either in hill,, or in row.-, had beneficial effects both on 
bean and maize yield:,, the Iatte-r mainly due to rec-duce lodging. Reduci ng 

the s pacing btween hills and increas;ing Lean densi ty ha.; potential for 

increast ng the total productivity cf th:; cropping sy:ster. (AS) 

03417 

30728 DAVIS, J.'.C.; ROMAN, A. ; GAiCIA, 2. 1987. Toe effects of plant 

arrangement and den:ity on lintei'opipid be, n; (thaseoius vuleyris) and 

maize. 2. Compari:on of' relay lo tcro ,s rg and simultaneous planting. 
Field Crops He,-exirokh 16(5):17 n um. En., 7 ftef., 11. [CIAT, 
Apartado A(ree (71i, Call, 'oiombl] 

Pha::eolusl vi gr r acin, . tercropii g. Zea mays. Relay crops. 

P1 antinig. Col Io .riehumr lirndewnuthiiirn. Uromyces phaseoli. Yields. CIAT-1. 

Ccl ombi a. 

To compare r e. pr c to spacing and dn:Aity in relay intercropped and 

lrmultaneously sqown Phaoecua vutrI:s arid maize, 4 expt. were conducted in 

Medel it ri, Coilcmbi a. Five P. vulgarJ cv. were tested in 7 treatment 
combinatjons of manie sparnT of 0. 30i or 0.92 m and P. vulfdris densities 

of 4. 7, 7.1, 9.5, or 11.6 plant:'ivqu:ir meter. A single maize ev. was grown 

at 2 spacings but at con: tant (kn:,ity. Rielay intercropping allowed a 2-fold 

ncvea:e in yield of P. viiia:'1 cotpared with associated intercropping 
(. Amulttnou, sowing) with alze but took longer to adrieve. P. vulgaris 
euivalent yIeld/day wa-; slightly hijlrer in a;sociated intereropping. Wide 

spacing (app.rox. I m tktween hili s) is traditionally used by farmers; 
narrower, :spacing significantly irproved P. vulgarir yield when combined 

with an improved i:easc-resistant cv. but did not affect i ,ease 

in!idence. Maize yield was, ineoreasird at the narrower spa -ng in relay 

intercrojiping andislightly dccreaeted in associated inter cropping. 

Potential benefits of' introducing as:iclirbing, di: ease-re.Astant P. 

vulgaris ev. like G7908, together with closer spacing and higher density, 

were indicated by increaes It, yield of 57 percent in relay interropping 
and 250 percent in asaccisteco intersropin. The greater competition seen 

in assocJated interoropping oauld protentjally be alleviated through 

improved Lspait al sr'rsngrtnmet. (AS) 

.3 18 

29591 ECHEVEitl L., M.J. 1983. Efecto de la 6poca de siembia del frijol 

artuntivo en e-. rendimlento del sist,.na malz (Zen maya L.) x frijol 

(Fhatieolus vulgaris L. ). (Effect of bushi bean planting date on yield in the 

maize/bean associLated cropping system). Tesis Mag.Sc. Bogot6, Universidad 

Nacional. Jn:tituto Colombiano Agropecuario. 99p. En., Sum. En. , En., 45 

Ref., 11. 
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Phaseolus vulgariv. Intereropping. Zea mays. Planting. Timing. Growth.Yield components. Income. Yields. Colombia. 

The effect of 5 different bean planting dates (10-day intervals)yields on theof bush beans (var. ICA Tundama) intercropped ,J.Lh maize was studiedin an expt. planted 
at the Centro Nacional de Investigacionen Agropecuarias
in Tibaitata, Colombia. Yield components and maize ear production wereaffected by the planting of busl 
not 

beans at various intervals. Theresignificant differences were noin maize yields when grown alone or intercroppedwith beans. Vegetative develotznent
reduced of beans and no. of pods/plant werewith delayed planting in relation to maize planting. No significantdifferences were detected in the additional yield of beans a;planting, but yield a result ofwas favored by early planting (323.5 kg dry beans/ha).Income-yield on capital for the maize/tean associationmonocropped maise; wa.r3 larger than forhowever, the percentage of the bean :hare i. reducedmainly dueto low and unsitable yields. These results: :h3a that thereimportant foc production potentia 

is an 
whn loa bean populationsintercropped arein normal maize plan tings. (AS (extract)) 

0319
30791 FUENTES tP. , C.L. 1985. Efeto de ratamientos de control sobr'epoblaclones y gsJlI,.s ,e arvenses las 
L. 

en cultivos de frijol Phaseolus vutgarisy mafz Zea rays L. , (Effect- of control treatments on weed populationsand a,'aoclaton: i,. tean:; ard raize). Te:i! Mag.Se. Chaping,, M6xico,Univer'idad Aut6ncc;1 de Chapi sgo. Colepic de Pontgraduados. 210p. Es., SLm.
Es., 1 , ., 

Phaseolur vulp ... nttrer;;;izrg. Reotational crcps. Zea mays. Weeding.
HerbicideLs. Mexico. 

Changes in 
cycles 

weed poulatiori: ard ada:s,;ociations during 2 consecutive cropping(1982 and 1983) of beans,
3 weed 

maize, and beans/maize in rotation, undercontrol t "rat ient,,, wer. :studied in Montecillos, Mexico.were Treatments(1) diorical (linuron alachlor applied to beans and maize in 1982and l nuron + metolachlor applied to beans and atrazine + me tolachlor tomaize inl 1)83); (2) manual (hoeing); and (3) an unweeded check. The mostabundant. w,:eds- !it n,:rbicid-treated plots and cheel:hybrid,:; arl Chenopod i cm 
plots were Amaranthus


alaban; lTV of both sipecie:s at crop harvest
refrtanented more than 80 per':ent of to'al weed DM. The wed speciesEragroatis mexieana spp mexicana, Eleurine trultiflora, and Galinsogaparviflora were the moot abundant in the hoeing tieatment and representedaprux. 60 pertcent of total PM. Total weed density in 1983 wassignificantly lower' (P lel;s than 0.05) for chemical control onevaluaticn dates. allWeed d-n sity in the bean crop after, the 2nd evaluationdate ranged between 30-75 percent. less than the unplantedhighest bean yield- ini both years were 
check. The 

obtained with manual weeding, with a60 percent reduction in the chemical control treatment"eduction in the and over 90 percentunweeded check. Peans (cv. Canario) had a lower ability tocompete against w,,eds 
than maize. (AS (extract)-CIAT)
 

24 6 13 INSTTT T NATIONAl. 0320POUR L'EMhDE AGRONOMIQUE DU CONGO BELGE. 1951.Legulineuses: lhaseolur: vuippris. (Legumes: Phaseolus vul-aris). InInstitut National pour l'Etude Agroncuique du Congo Belge. Rapport Annuel1951. Zaire, Station de Pioka. pp.15-18,31-35. Fr. 

Phaseolus vul&garis,. Develcrnental res;oarch. Cultivars. Dwarf beans. Zeamays. Intercropping. Fertilizers. Yields. Planting. Congo. Zaire. 

The objectives, methodolo&y, and main results and conclusionscomparative trials among of
bush bean var. are given, as well as the results 
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and conclusions of organic and mineral fertilization trials of various 
crops (beans among them); results of trials on buanb intuicruopped with 
cassava carried out during 19118-50 are also included. From the comparative
trials among bush bean var'. carried out at Nioka and Pimbc, the cv. 
Cuarentino 116, Linhagen H35, and Caraotas 117 were outstanding. In
boans/cassava intercropping trials, a marked decrease was noted in the
tuber yields compared with casoava in monoculture; on the other hand, its 
association with beans is particularly irtecest:n as it improves t.he 
protein content of casnava. 1ean:-faize-ca:sova appears to perform the 
best and it is recomm,,nded to i1ant maize before or sLmultaneously with
beans. Furthermiore, in the ::;:OelatiLon beans-Eleudrie ;p.-cassava, it is 
recnmended to plant the " latter, speol.ie a imonth af.er' beans are planted. 
(CIAT) 

299,9 Mt.IO1AIJA 11. ',. i. 1934. Fvaluaci6n agron6rniea del si stema caia de 
(i ciir (Saeca o iffi,irIhavr rtan L.) aoel ado con leumninosas do grano, frijol

omfr. (Phacreeolu: l La caup! unguiculata Walp.) y soya1..), (Vigna 
(Glycite ma x I.. (Agrotcl:ic <v iluzttion Of the crtopping system suarcane 
ac~l:oel atec, with Failn li-sO: common bean:s, cowlea, and soybean). Tesin 
lng. Agr. Guatrocnzila, tniverc:idad d . Nin CacIo!1. 11811. ES., Sum. Es., 26 Ref.,
TI. 

Center for Trolcal 

Phaseolu vul g 'i:;. a rII' .5 "nacrotl oarum officinarum . Yie]:i . 
Guatemala. 

" - 
Th com 

cow ,'ea, 
etitiv, 

and 
effet 

soybean) 
of' annu-"! rops; (tean 

in sa .rcora.e yield was 
var. -uchltan 

evaluated at 
and Tamazulapa, 

the Bulbuxya 
Agriculture of' the U. of San Carl os in Guatemala. No 

sigr fi cative dilffre cocc : found untong treatlent! for the variables 
sugarcane (t/ha) and sugar (Ib/t of cane) yJed:o; howeoter, max. yield was 
obtained when sugavciie wa:s a:c3ociat ed with tean var. Tamazulapa, yielding
7 t/ha more than sole cop;l- s!Ugiarecne. Sitniflcative differences in 
grain y ild wet'e foind amon treat ment,; for the arnual crops. Yield of 
bean vat'. Sucitan grown in association with sugarcane wa 60 kg grain/ha 
g- eater than its yicld in monoultur.e. GrCin otolus associated with 
souarca were moe the of thanefficient ii u:ie land monocropa, with the 
arsuii cane/b atu war . Suditan asscttiAton showing the h igest LER (2.20). 
(AS (extr'act)-CIAT) 

0322 
31004 MDOZ, E. 1986. Produ(dn do mafz, frijol y calabaza en un siatema 
hidrfiulico de chinampa. (Maize, bean, and squash production in a 
prehJspanic irrigation sy-.tem (Chinampa)). Turrialba 36(3) :369-373. Es.,
Sum. Es., En., 17 PRef., 11. [Inst. lacinal de Investigaciones aobre 
Reckuirsos Bi6ticos, INIRtIJ, Xalapa, Veracruz, MKxico) 

Phoseolus vul7gins. Intorcropping. Zea Cucurbitamays. popo. Spacing. 
YeI d:s. Mexico. 

The yields of maize, bean var. Xilotepec, and ,quash, grown singly and in 
association, were assessed at the Irinstituto Nacional de Investigacionea
sobre Recursos Bioticos in Veracruz, Mexico. Weed growth in each system was 
also determnined. Trec. ments were 25,000 (5000 of bean ao 10,000 each of 
maize and squanh) and 31,250 plants/ha (6250 of' bean and 12,500 each of 
maize and squash), compared with pure crops of beans (12,500 plants/ha),
maize, and squash (both with 25,000 plant;/ha). The variables analyzed were 
crop heignt, biomass, and yield (dry wt. basis for beans and maize; fresh 
wt. basis for squash) and weed biomass (dry wt. basis). Results showed that
the LER, r'educed weed growth per sy.,ter), and ener7Ly allocation for plant 
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reproduction (maize and squash) are favorable in associated cropping

systems, although total yield/crop was higher in pure crops. 
 (AS (extract) 
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29739 NADAR, H.M. 1984. Intercropping 
and intercrop component interaction 
on under varying rainfall conditions in eastern Kenya. 1. Maize/bean
intercrop. East African Agricultural and Forestry Journal 41(Special
Issue):166-175. Fn., Sum. Fn., 13 Ref., Ii. [UISAID/Kenya Agricultural
 
Research Innt., Muguga]
 

Phaseolus vul.g-Iri-;, Intercropping. Zea mays. Spacing. Rainfall. Platting. 
Ke nya. 

To improve the int~rcrop production, a study was started in the short rains 
season of 1978/79 in the Maciakos, area, K;itumani, Keya, to evaluate the
performance of beth maJze and bean. in sole crop and intercrop systems
with different populatlons, spatial arrangements, and fertility levels as
influenced by th,: varying rainfall condition:3 prevalent in the study area.
The rate of intraerol. competition wa.s much higher than that of intercrop.
Increasing tile population by inturcroppin resulted in competition levels 
10 percent lower- than that eaused by higher maize populations.
Intereropping in the same row war superior to intercroppIng in alternate 
rows. This might be due to better spatial arrangements or to the closeness 
of the maize and bean plant roots in the same row arrangement, resulting in
the maize plant,- benifitting from the N fixed by the bean plants. This
beneficial effect was found to be podtively correlated with the proximity
to each other of' the roots of the 2 intercrip components. LERs of intercrop
expt. under adequate rainfall eondition:3 were always more than unity. Onthe other hand, under drought conditionr LER values were lower, than unity,
probably becau:se of the competition between the intercrop components for

the available moisture. Because of the 
maize/bean price relationship, the

intercrop would be more econcnical than 
 sole crop maize under drc'.ght
conditions, while sole crop bans would be more economical than either sole 
crop maize or a maize/hear, intercrop. It alsowas found that within a
certain range of population levels, bean plants do not significant-y

respond to changes in population and can counteract the change by 
 an

opposite chiange in the no. of pods/plart. These results clearly indicate

that under unpredictable rainfall conditions, such as prevail in the

Machakos area, maize 
 and bean intercropping would not be. the best practice. 
(AS) 
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30788 ZEFEDA M., J.A. 19311. Dineho de recomendaciones do producc16n en los
 
patrones anuales de 
 cutivo mai'.-mafz y maiz-frijol-naiz, en la parte baja

del Distrito de 
 Temporal III, Tuxpan, Veracruz. (Design of production
practices for, the annual 
cropping patterns of maize-maize and maize-beans
maize in the lowlands of' District Temporal III, Tuxpan, Veracruz). Tesis

Mag.Sc. Chapingo, M6xicl, Univer'sidad Aut6noma de Chapingo. Colegio de
Postgraduadon. 206p. E:., Sum. Fs., 61 Ref., If. 

Phaseolus vuljiri:s. Hotational crops. Zea mays. Costs. Income. Statistical 
ana.lysis. Relay crops. Meico. 

Twenty-four expt. were conducted in the lowlands of District Temporal III
of Tuxpan (Veracruz, Me>teo to (1) develop the lst technological approach
for the use of Lodern input- (re:;idual effects of N and P rates, plantdensity, soil preparaion, weedisng, herbicides, and var.) in the annual 
cropping patterns of mai'e-maize and maize-beans-maize; and (2) compare
productivity in terms of net income + fixed costs and total production for
each cr'opping pattern. A variance analysis of net income + fixed costs was
conducted for' the annual cropping pattern of maize-beans-maize using 
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rainfed maize and reliay Lear:,. Accordirg to thi i- analy:;Js, the 
graphic-ntati :ti cal mthod w: al plied to determine production equations 
for thece 2 cr, thu 3rd cm.i;z crop wa: analyzed separately. The 1st 
technological aqpproac. f'or theref 2 annual cropping patterns was obtained. 

(AS (extrract)-CIAT) 

D04 Seed Production 
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30778 SIDDI(UE, P.A. ;CMFIibE, G. ; GCOCIWIN, P.13. 1987. Time of harvest, 
prethre:ihing trMcfioit and qualIty in l nap bean ([ihasooluc vulgarls) -eed 

cro pc. Auatralian journal of ExeU r.lmntid Agriculture 27(1) :179-187. En. 
'um. En. , lii Ref., I11 [Dept. of HorticrtUtarc, anglade:h Agricultu'al 

Univ. Mymer;irh , irangiarde:;h]1 

Pha: o!,in: vul ari:':gq n;Lan: liarvoct:nr. Timii:-. Threh:ng. Water 

content .. 'ue I ah(ic:. [;. 

r alI:I W t r I , c . Car:yon ard G;l latj ri 5,0 in 1978 anu Ca:;cade in 
19;N wre :'.I lr nah QOuen:,land (Au: Irail a) to o!xarine way:; of' improving 

uood qua) iy Y ihl( tr 'l:' concorltratod on the mr tur':tion period, sine 
tl:i 1:: : (:' i,;Il per'iod for the dv lo cinent of' seeod quality. Seed 
qul Iit) wai: poor wler th: crop wi Ut It the :ztage when thu leave , had 
!',d r l thi were or tho were cut at any stagea 3d. pod:: dry, if plant 

:!1I! lOw d to dry or th. ground in ,irielo row::. Thli: poo eed quality 
wa: a: td with high pod te;p. CUP' rg :-od rLcaturatlon. Cutting the 
,crop tAfo"': ,1]1 , at a !:eed MC ,luo to 50 p ,rcent (20-10 percent of 
1iod:i dry), arid windrowing ieodliat ely i " or 10 roaw: to 1 windrow gave tow 
pod t(rIp. durini;eed m.turat ion iod hij-h):ted quality. Seed harvested and 
threP:jed cirectly off the crct wa; ef reed quality provided the seed MC in 
the crop iad fal Ihn to lrss than 2 r rt (A,;) 

DO5 Varietal Trials 
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28215 ADAK:, A.W. 1981. Update: new bean archetype. Michigan Dry Bean 

Digest 5(2):12-I3,20. En., 11. 

Pha!;eoluia vualFar:i:.. Ciitivar::. Adaptation. USA. 

The navy tan var. dtvelopment prog'ar at Micdi gan State U. (USA) has been 
directed toward the taller, narrow profile, more erect plant type, called 
archetype. The main reason: fur :ceh a deeirion were the expectation of 
greater yicldirg poterntial when grown i,, nar'rower row: than usual, the 
belief that the erect type would be better adapted to narrow rows, the 
di;covery that many of the parental stock s3eemed to be more tolerant of air 
pollution and ioil compaction than :itan(ard navy bean var. , and the 
potential innerent for direct combine harvesting. As s5eed of promi:Jing 
expt. archetype:; tecame available, field triala were conducted in 1980 to 
obtain data needed to erible growern:s to make an easier transition from 
older buh navy and black to the coot ar'dretypeii. Although agronomic data 
confirmed most of the expectations, more field trials on fertility, row 
widths, herbicides, compaction, and direct harvest are needed. (CIAT) 

0327 

30606 HARTANA, A. 1986. Componentc of variability for soed protein -if 
common bean (Phaneolus vulgaris L.). Ph.D. Thesis . Madison, University of 
Wisconsin-Madison. 118p. En., Sum. En., 90 Ref., Il. 
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Phaseolus vulLar'i:. Griotyjii Adaptation. Yildo. Proteir content.. 


Phaseoll r. USA.
 

The effects of geriotyju xa 'rlvirzv rt ritur:,,tio:, on the expres:;icn of

seed proteir aid ::(e,,! yield of' 
cormmon w,w'r.aanailyzed. The ansociation 
betwc :. .o: (,.ceryt _. d env I ic n t.t wi.l uniqiuc to indi v idual oca tions 
aridyea. w r,"' t h, rynotyli c viii:ce icrmi ulocert:; were subs-tantially
greater t. 1. g,rtty; 1 x y'ar x lo.astiurl va!Jimwe coompornent., for most
traitL eXc)pt sut vill. 'hd. !ilirir i d 0 ;N!. muncfor hi j yield were 
2- -1 -,d fol h, 1(r. .:irit ape 1irot w 'r. 2rt ial2-29.an 2-7, o1d The 
ge rwrar 1'oollig ili. ity ald :;' I rr ii ccim 1irin- *t ity of Iine: 2-1
 
2-29, (-Ti, alld w': '
t- dtte't::, i t y t : y ig F;1: It 'oj. fly dtt-a. General 

omb rfii i t1 'y w,!*vn'<, ii; ,:,t tt ti r i t ic: c('m, i i i rig ability for 
all trait , ''ix pvrtot 

act- - d 1di, rr t z fld al 8 -h z: thw 


: havi ijg hiJ:, r- ei , c r,t Zi)r( l it thanl both parent,.. 
1.1-i c(immor t. Parent L-8 had the 

hi i tttf .: ' l !r,' I i 1:1 hi I:ity for y ,'ld arid I]so reiatively good

F;t-nev;hl ( t~rIii i ' i1 t y 1'i,, 
 I i crlt ' i t.1( i.. Contl 'r'y to exleet ations, 
t'ro erly ir i.:; havi :A! o . : y, , l I. hit -(di n aidriot,Ia eoll n 
fltaiction, 'l'<I .'-! ' i aIll ri;'i:. i: ro'i -2) or' C-8, ri-ap., were"-, 1 icw , 

not found. II '11 "it I -,' I
tLC ,iw rciAirid , Itill rin tyve: I'rcrm 
Tendt-r'g: '- - (T), Cont x ' , P: 4 '; (lIt), 1i1 318)96 (m2), arid PI
 
318700 (H') hlir !iti 
 iot itot,.n. tle 

protein Ira Itin 


,d ti-iiL id J jnrcreased 
a0 : i: to f ,14'I ;::. , I ni iir;d .orqlhaucollni for' T type, and 

more tia, for tyro. In i1,4li C fit ')i 111 -t 0i baC: ioiUnd , Iect.l r. tyIes
from F!1 12041, ( 1. ), ;witI (N), I,: N, , V v. (V), mnd Porri.1o 70 (P
had a diti'fi-.-'illt , '.It i Oi l r"' i ll i t Iren. Lo,'w r IUctiI wAs3
 

m'(r liI 1yLi:gI i: il. Ifhc o ] T1,i iui, rtl: d tot s!
tL i fr lrotvi r/r'ed of 
rc i t: d i ,r cr" ,;vr w;t thcir 1i,. , l V1 r 0i 't Wia: do. not orl y to
1hill cin 

more
 
ii! il t: i Ii c r'(,t -4., hiuthti LN t ir, al'o to more Iectln. (AS) 

0 2
 
3100', P 1)!.IN'2, C. I!9i,. 1-if ,r'tvri'i- ri-r F ri i ei.lti vars: in Tennessee,
of ,i 

1982-19611. '-,,ri.: -- I-m ard H ei' :;cenrc 
 no.139:1'' 19. E., Sum. En., 10 

Phaseo u: vu] gavi' . i an:. Cii tiVitrr ;. ;iLtectiion. USA. 

Severteer, :;nal b!r, .,v. witr e 'viat o iir Terinel:;-- (USA) tri ali from 1982 
to 1985. New t . ', 1'tI i itromJi rig for comm r,-reia tri alr; were BIIL GV66,
Win, Peak, FM 10-, Ealrliy !i :;er, Earlybird, Nemsnriap, ar.: Javelin. (AS) 
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31029 TYSON, h.V. BDYAtT,1 11.H. ; ELLA), G. 19t0. Built 1054 b,'aii Cultivars 
suit able for wirter 'i'duct too In ;GUth FJ)r1 d. i'oce'udi 14b:; cf' the Florida 
State 't icu!. .....; .nit-'r *l qP :)01-l0i. . .urc. Fi., Q fiI'. [I!-AS, Univ.of Florid lid Cli'ii.ry E>:tl-i, t ion Service, i'7 U 5;W 288 'treet, Homestead, 

FL 33030, llUAl 

Phas:eolurt Voljgail:'i.:,, t ~Ie Adpt ation.4rniiI" 1cii. Ylds. Storage. 
Pod charactLr's. UYA. 

Var. trials were conducted over 3 via: one (1982/83 to 19814/85) to evaluate 
bush snap N an cv. Ier o't', ance dui ri the winter growing season in Dade 
County (Florida, USA). Althoug. re:ulto varied ietween trials, pod yields
froci snap tcar. cv. :triPe, Triumph, and Sprite wer- the most consistently
high. Cv. Savor, Picker, and 76-017 maintained quality marketable pod 
appearance lornjr' than Triiumlh or ",prite in a po tharves t storage test.
Snap bean pod removal force, an imiportant factor for' rxiichirre harvest, was 
generally lens with cv. Triumph ano 76-017 comipared with other entries. 
(AS) 
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30720 VAID, K.; SINGH, P.M.; GUPTA, V. P. 1986. Inter-relationship of yield 
and its component characters in dry beans (Phas;eolua vulgari L. ). Crop 
Improvement 13(2,:164-167. En., Sam. En., 8 Ref. [Dept. of Plant Breeding & 
Genetics, Int. of Apricultur .17iieurue:;, Hariarai Hindu [tnlvralty,
 
Varana:;i 221 005, India]
 

Pha eoiu: vulr/ i.I... apl in Yriid . Yi,.Id 2o;c ,noni t.:;.Mituration. India. 

oal)' ttoi'i( d 

geoI'tical!y div, I-- f'r J'vy 1 '' iv'i' rrvrr.'iinent: (India)
 
s:howe!d t t j '] y d tvyVlk cori-iClttc with day'n to
 
I']jow l' i , dayr tL t iuvity, , .l-iM, p i(:/ olter,
 

The ar o fit t.i' inoia' i'rit i.i'a-tt '; .11 100 

pod/pLart, r : d:s,'Il l 20 - u-t oanay:, :; r'eV l:dIthat pod no.ofl!i; 
wa,; tl o!me t.1 ocLfi'tanLty.tul 2d mol0.l t t. Ii .'e; t f'et . Xr" 100i)O-r wt. was
 
a lr,Im ,ovt-tiit. at. bot i.fe(otypi ; lid tienotyi,12 1 .'' i:. ' e olily other
 
direct 'it r worth- onali derati or: w-i' ,,j. cf' -:cd!/I od and plant ho! Olrt
 
at F't-rotyl i 1.v-I.]: '.Ti : I il:,- lity! t( fit w~vin , day:i to raturity,
 
brat,h /e 2l2: aind I-d , u (oll y
rlo., 1. -i, I''I-t ! -.,-:,- ,I to k , yield 
dinav'actc-:r , .; Ztl1 of, tht mf1. d th il- . cc';, vi I nio. of pt i t loth
 

ge.'ioty~ie ad 1-iotyieC lo.-vc:;.; 'h--: botor:; theref or, could be unfed
 
a:: u :fiu] ('it,!vls in dt-v(.Jop, hi yil-dinrig:i r. in Rajmai3h bean. (AS)
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28207 ANIERSE, A.L. 1977. The bactorial blight seed testing program. 
MJ(igan Dry lean figent 1(2) :2-5. En. , 11. 

Phaneoli vuladaris. Seed. Xanthimon;:..;a.-otrls pv. phareolt. Laboratory
 
exp ri inenlt i. Analysis. lISA.
 

ia(:kgr',rnd and achJevcmn-ritn: of' the txan jailturj;] blat'it -sed tenting
 
progr'am, dcL-jwpeu at Mihi ailn Stite U., USA, are given. Such a program
 
,ua:; dovi Ld to doetoct linterriat :ctd info itlen: by mean., of direct
 

ion, -- to of'obur', t p urfa:e c:t,.. ....',' i :ltrJ Iiat ion, re.,moval bacteria in 
titt iced, aind touting mothodi. "ah oeri of' the. above montioned procedures 
in explained. Thc more out:itaidjl op re:olta obtalined during tire Ist and 2nd 
yr (1969-70 and 1970-71) ar di :cu-''d, :- hi hidng thc iuiCC:i.3 of the 

program. Fin;ally, iridci.flioli orn h' to Ul w 1i1 ight-freo a'-.l are included 
as wel I a:; eo:tp/'panplc uohitted to t.h, !;t tc:tirg pOg'.t. (CIAT) 

(1332 

31018 CLAI-111, L.E.; VIDAVEh, A.F. ;SASSM , N. 1987. MXP, a riemi-selective 
medi um for '(iinthLmonap i-ampetri: pv .h aoi J . Ph1iyto1)atho1og 
77(5) :730-734. Eln., Sara. En., 38 iff. , 11. 

Phaeoluu vuI ji rJs. X inthAnona - carp ti'!, ia pV. I hra-:ol . X inithomtonas 
ph aseol i var. ica n:. ol a tis0 . . e m-di a.fill In ?stiet:;Cu Itur 

A c-ninelectiVe mcdliuln wni. developed for i:,olation of' Xanthomonas 
eampestri:; pv. phaaeoli and fuieans ;trairis from common blight-infected dry 
beans and infested soil. All X. campentria3 pv. 1liiseoli strains tested grew 
on the slmirieletlve mcdJum and mont X. campeotri.; pathovars tested grew 
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equally well. Other phytobacterial pathogens of bean failed 
to produce
colonies on the semiselective medium. For recovery from seed, incubationfor 6 h at 28 degrees Celsius in a diluent of 12.5 millimolar PO4 4 10millimolar MgS04 + 0.01 percent Tween 20 resulted in the greatest no. ofcells of X. campestrin pv. phaseoli recovered. Incibating seedz Indistilled water resulted In limlted or no recovery of X. eampestris pv.phaseoli. The semiseleztive medium cons!islts of (in g/liter): K2HP04 (0.8:
KH2PO4 (0.6), yeast extract (0.7), soluble potato starch 
(8.0), potansit

bromide (10.0), glucose (1.0), 
and agar (15.0). After autoclaving,

ehlorothaloni] 
(15 mg/liter), cephalexin (20 mg/liter), kasugamycin (20
mg/liter), gentamnycin (2 mg/liter), methyl violet 211(30 microliters/lit(
 
1 
ercent aolution Jn 20 percent ethinol), and methyl green (60
microlitors/liter; 
1 pUrcent Wiueous solution) wer, added before pouring
 
the plates. (AS)
 

31102 CONTHERAS I)EVELASQUEZ, 
0333 

N. ; TVUJ Il.LO. G.E. 1984. Evaiuaci6n de 
Xanthomonan campcstri:; pv. 
pha:eoli (S i th) Lye. on lote de semi]la deanraota (Pha:e cus vul iris L.) 
m,diante ia t6cniea combinada del mediocern-selectivo a inmunodlfu:d6n en agar. t valu tie of Xanthomonas 
campestri.3 pv . plr.:a:e, eli in ::aned lots by the combined technique
vemis;eleutlve 
34 

medium ard agar icmunofd l'urdon). Agroncria 
of 

Tropical

(4-6):59-67. Es .,Sos. En., En. , 16 "ttf. 11. 

Phaseolus vll ri . Seeds,. An;r]ysl:i. faeithonori-.:, campe:itri:; pv. phaseol J 
An ti so. Venezuela. 

A total of bean176 :eed rp.: (,f !1fl'rnnt (rrc, basic,registered, curtJf id, anr'dh a 'rI n larmo: and exptl. areas) were
taken in Arzoate'ul, ApAX(, Arajle;t, Ctrab-obo, Guari-::o, 
 Lara, Monagas,Portuguesa, Sucre, TrujilIc, antd Yaer,,Uy (Venezuela). lhe liquid obtainecfrom :amplen usring a -esisal ict mediulm wi:, the- antigen against antiserzof Xanthomona eampetris pv. 1ha:eel, whicr: was produced at titers of1:6410-1:10240 in rabbits by intn avenoui injection: of formalized bacterialcell. 
 Of alI the r1eed :aml.e tested, 53 percent wa internally infectedby X. can:re:tr.'z; pv. pha:aeoli 
an wa. detected in all of the states cited.
IrrApure, Monag:i, Scre, arndTrujillo the 
bacteria was reported for the
1st time. The percentages of 
i rfet,d seed ramples were 31, 63. and 51
percent for certified :seed:, 
 -':(:?:trs'
a:ed, 
ard seed from ex-tl. areas,
 
resp. ('S)
 

03341
31009 FETT, W.F. ; OSMAN, S.F.; 
DUNN, M.F. 1987. Auxin production by
p1ant-pathogenic pse, )monads and xanthomonads. Applied and Environmental
Microbiology 53(8):1839-1845. En., Sum. En., 45 Ref. [Eastern RegionalResearch Center Agricultural Research Service, U.S. Dept. of Agriculture,
Wyndmoor, PA 19118, USA]
 

Phaseolus vulgaris. Psuudomonas syringae cv. syringae. Races. Indoleacetic
 
acid.
 

Pathogenic strains of Xanthomonaz, Cam,- )v. glyeines, whic.h cause
hypertrophy of leaf cells of susceptible soybean cultivars, andnonpathogente strain, which do not cause hypertrophy, were compared fortheir ability to produce indele compound,, including the plant hormone TAAin liquid media with or without supplementation with L-tryptophan. Severaladditional strain 
 of plant-pato-enlc xanthomonads 
and pseudomonads werealso tested for 
IAA production to cetermine whether in vitro production of
IAA is related to the ability to 
induce hypertrophic growth of host
tissues. Indoles present in culture filtrates were identified by TLC,
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high-performance liquid chromatography, UV spectroscopy. mass 
spectroscopy, and gas cromatography-mass spectrometry and were quantitated 
by high-performance liquid chromatography. All strairs examined produced 
IAA when liquid media were ;upplemented with L-trytophan. 'tire highest 
levels of IAA were found in culture f iltrates from the common bean pathogen 
Pseudomonas syrlingue pv. syringae, Lad thin was the only bacteviiiun tested 
which produced IAA without addition of tryptollian to the Medium. 
Additional indolen identified in cul-to fil ltrate: of the various strains 
includud dlndoi-3-1<otied, lridle-3-lddtyde, indol -3-aeetamidu, and 
N-acetyltryptolltan. Pseudomonads arid xrrnthomonads could be distinguished by 
the presence of N-acetylt pt ojiian, which was founid only in xanthomonad 
culture filtrates. (AS) 
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30749 1I]HANO, S.S.; HOUSE, D.].; UPPE.i, C.P. 1987. Bacteria] ice nucleation 
as a of' brown spot dp s on anap beans.predictor bacterial tis 

Phytolrtthol o'y 77(7 :1078-10811. Eln.l- i. En., 19 Ref., 11.
 

Ph aceolcii Vvtiil r'if. Snap.h[:ari. l;veudcironrrr yringae pv. syringte. USA. 

.,nap bean plant: that har oIr di ti' re r t population n izea of Prreudomonas 
syringileug v. yr ingl7 'r, 1J:lied fitld inV . w 1:t. ill ilota Arlington
 
(Wisconal a, tUlt') by reve]ral ioi ira t aria of' .1reed and foliage treatients.
 
The tube nucleation tet wa:; uaed to tet(Irin i nucleation temp. of
 

tindividual eloan leot'itt.r wi lhin eac h of' thi plots at, 3- or' (-day intervals 
throughout tcd t 2 gr0wi rug reuiiOia. re]o frequoncy which uinwith i 

luaflet: ta,rkboned large pouultior t'o1f.5ice nricleition active P.
 
syr'ingae pv. wyriligc(atlIrated tiet with ice
Wa:; [3' fir-uericy which 
nucleatio er verta; aeninireri InctieS -2.0 'nt -;,.ri der1 reeo Celsius. Incidence 
of brown :;ot wa:; in;;,' :red every 3-4) (]iy:l o i lt :om, rLtu of' field plots. 
The proportion of leaflet:7 ('r.n at -2.0 aid -!.5 degr'cr Cel :11u war 
signific rrrly cr'ori'elated (P lear thani 0.1(001) with the ir(,dence o' brown 
spot assessed 3-8 days later. 'TIre frquerney with which ice mucleation 
events occur' or individual oar. leitet 'it relatively high)i temp. appears 
to be a sufflciuntly rtale ptedictor of'a Igc j t and,ttrogeri populationsu 
therefore, of ilSease. 'tie tull riulelu.-i on tes trhonus potential for use in 
dl ease nl- nagerr nt t(Ilirua forn foriar cau:;ed by ice nucleation 
active tw. of P. (AN)Myringue. 
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29960 J .H1, 0.; SAU IEh'l'FIN, J. hFUTElti, G. 1987. Charncterization of two 
ornithine farnoyltr'ninras,-rF:;eudmonas pv. phaseolieola,from s.vringe 
the producer of iraseolotoxni. Arehivei of Microbiology 117(2) :1714-178. 
En. , Sum. En. , 27 lief. , 11. trun forllcurrpBzenBode rfrerh tibarkei t der'ur 
Adl, Munch obe r'.L, Perel ch do ru 

Phaneol us vul ear-in;. P:;eudoimrunna ;yrirngae pv. phareolirola. Enzymes. 

Two ornthine lOFT I and OCT 2) Isolated from 
Pseudomona:r syringae pv. phaneolicola aid pwu'ified by precipitation with 
ammonium rul fate, heat d-r;turatLion, ciir'omatogr'aphy on IEAE-Seoradex A-50 
aridSephadex G-200. Mol. wt. of both er-,yme.1 were 110,000 i optimal activity 
at pit 8.5 to 9.5 (OCT 1) and pHt 8. (OCT 2); apparent Kin for ornithine, 
0.0007 (both ernymes) ; apparent 1:m for carbamoylphosphate, 0.0007 (OCT 1) 
and 0.0028 (OCT 2). Both enzymes3 possess only an anabolic function. OCT 1 
is highly inhibited by low conen. of phaseolotoxin and Orn-P(O)(Nt2)-NH-
SO3H. OCT 2 is insensitive to both compounds. The inhibition of OCT 1 is 
reversible. (AS) 

(OCrbamyltr'anfe'ruser were 
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30786 RODRIGUEZ, E.N. 1984. Tdetification, incidence, transmisa.don and
control of seedborne diseaec of L;uMe Philippine legnumes. m.Sc. Thesis.
College, Laguna, Univursity of the PlhiliPpine:_;at Loo Baflos. 133p. En.,

Sum. En., 82 Ref., II.
 

vcIPhaseolu V .lari:,. cile-t otrihlilm itiniemuilthiarnan. P:;eudomonas syringae pv.
pha:eolieola. tian cotulon I ic ve: rio:;. Macroltomina jihaseoll. Seed
 
trialllilc:,io l. ],a:- t 
 ,:rc i: . n. Iierbicid ::. Germlnation. Dioea:se
 
controi. Ihii
 

PathogC rt w 1,11i 1,Fgiuiin loii: colij:; (icng owp.ea,iiin, snap bean, 
soy L"ann, aii a : i;Ii i d I Jci 'i'.v i. i th lt l iIij)Il d were detel ined 
hy ileubi tioll aitbhod Ifi l. li' irld bi :t ;lldi (iilLlure1 teat; for viruses .
Te i fuingi Wt : detected (ii d,]1 tut Ilch1T, iiriI ll tbJi Tin' , i'.aerolhari na
 
.ha:eot I , CCic'( iici, i 
 '. i kich jii, L;re hytIa pha:eolo'.cm,:o,n Fu: iritj I. ml:o i lif(".m'e, F. u.,y: [oruni, A te g U :;p:qp. , anld 

Phomopa. a 

PeIiu 11 1 i 1 p ; 1 ;1 t llt iY _,iln gae pv.
 
i4a eoi io a i,1id t civ.1I: jil:t: i icd 
 is) 1i viruCiaes
(in un.c't l mu t.4(- v '.i i : li n :ni -I;t , . I N I .efqulJ Iedali:;, cowpea
mottle vi i'li , i:zlJ :;t [6 T. I ' i V"i. .fr:ii. h obi n ed seed lots 
with kuicwi ii . 'c. I ;. 1 iJ I f i i i wh,.r t,':e Id 1.n the !ib. showed seed
infectiue l i t,W:U 1:j llt . . '2 vi i','- ifie'.ed plant:; ey bited 
seed tran i: l i 1,i cu i,2.h t ci [1 t' b , ri:i that viiduced seed
gti'mri , tio, wire 1. i,.iid, iclbi LFdC ilac, i , I. ncIill iforilie, C. 
kikucii J, X . Ih:!.-t,]i . I, tr'e'atwiv it with 1 lurgicil de. (in

partielai,, cc l; cli 1ac :.ollly.ccyl ii(cidc..I :1 :- iii;Jricltiloi 
 e ent age and
 
decreasted th wAi ciatho.enr. (nitint i
iciici uf 

31042 TRUJILLO p. , G. ;TIU1,1111., L.V. 198,. Pesarrollo de un si:tema
 
nlelectivo paira ecitiidio:' 
epid e'!iii6g' icol; dic la bacteria Xanthomona.c 
campestri:, pv. phant-ol , .aici:ilat de la qieinal 6n bacterliana de li earaota. 
(Design of a seleet i Coi...........,idepici ogi iai 
 tLudies of the Xanthomonas 
carnpetri: pv. tch( . iettcit , a'iling common blight in beans). llevista
do la Faeult ad de: Igi' iivii;c (V. i]s) 111(1-;) :201-211. Es., Sum. E.,

En. , 23 ief'. 
 )I i:pic. !(!. 1ct 'niea ,lq rfeola, Facrul ad de Agronomia, UCV,
 
tiaracay, V,2ci:oacila j
 

Phaaeol : viu gc/i.'. Xillftholl!cvc i-dud1 i:; pv. pha!:eol1. Cul ture media. 
Races. Vereczu,-ia. 

lRifampicir:- aid ri ficll-i.c:i c.taict ,utantsi of Xnt.hriroriac; camperstri- pv.
 
4iasooli were te thit
:. foi :imilarity with wild-type i.s olats
their u:seful IN a:, tool 

and
 
in epi d(iemio cii cal tudi es of bean common bli ghit

bacteria. vir mutant:,- isiolated X.frii :ampea tri: pv. pha:ceoli were
 
similar 
 to w I(I ty Ie:; .iai aie rtou: bqct. eriol ogi cal and ]e rol ogi Cal tests, 
grew at i. d t cal rat er, aricd were siI vi I ent a: the wild ty ien on bean
leaves. Tie ind ei toi- of retl:;: Liri c( the anti ioti: ir ifampj ci and

ri foci 11 al low.,; selective iiola t iri of 
 hei;,inut;cnt from inoculated bean 
leaves In the 'i--d. 'FiTe giwth ofaiil mIijeroorgani n: of plant topsn was
inhibited in the imediurc, wi th 50 il ero.jain: ri fi'ariipieii or 60 micrograms
rifocli/ml, SUpplemerited with 310 microgral:; Cycloheximide/ml in both ease.3.
The indicator of resistance to rifampieinl op rifociln was stable when the 
bacteria were p-own is cul ture n.vdia 1'or O beni-; no reversion to 
rifampicln or- rifoci scnsitlv t.y was detected. le color of the
rifampicin medium wan mo:ne stable than that of the rifocin medium; however,
rifocin was cheaper and caslio, to use than rifampicin. (AS) 

4 8 
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29643 ZAPATA, M. 1985. Effoct of pure and mixed suspengions of virulent ard 
heterologoun i,3olateS of Xantiomonar camve tri: on the Anrfeet lvty of tile 
inocul im on two species. of Pnar;eolu.a. Journal of Airaclc2tur'e of the 
Univer:iity of Puerto iico 69(2) :191-199. tn, Sum. En. , E:3., 22 1if. [Dept. 
of Crop Proteiction, College of' Agriculta ! Sciecice ,, Univ. of tuerto Rico, 
Mayaguez, Puerto Rico] 

Plla:;eolu vul . r .r i V. 3 . a:iril XilllthoIiiitv. i. ,. I;.i:!e(o YlinIllh(ron 
campt-;tri: pv. ryioi;,..Ar,,ci. ;tilO. lhi:,eoiiiiu, tu'rl.(ociliii. Lii l;o 


t'ht:VirilIo orlci, Otii ¢,.: lv! i v (viilu teri[)I-vi. :dt-l ill mi xed 
cu[l:j eri:'i{)ii r i Ih 1 ''' 1 L , id i , it, X. oa(m e: r' i IV. 
F.,ly ( VJrIhl4 rt) i:: . vl:' i i'.ci.c ir'r wz :tll t:ed il li.i Cit I d 

Duti c.II 	 , , -tii 6y il l L-1 h .J n i ' it ri 01'or i t . o 
r:,-i lo:. ihpv. r- r io, d un ,lit" I, . r:e i iof t h 

j)! h till : :I ! l io nl: No '/: i :' lli: tic, t I/', . W ,1,;le ! ill . 1 ,lo r I tl 'ov 
found t(, I-: I,, Izit(- to Ih , lh,lt,~ it! i I i'tl4 ~ t o~~ nic( 

ii i i X ' V - Y'lir< . led rv. Ihldl'e y d withiIVi-i 	 irirllir
fieto 1,e ogotl: X. tir: . l I t .• t"Y r ' lc ttl ! :v i1tt 	 :'yINI[J{ 


dlevllolll, rrl i, , ( d , wWll l dilnroiit! ll :,:it. ty or li rvt 
r lltie p' or ricilof 11- r ii i l l!I eiL. t o idicate 
thait,Jr z, roi d ti,,-rii :'l( efl A i (A', i-root Al:lt i twA, Itie r0oirtant 
realction:doer: ict, , wiijl tirilld r e n.r- 'r I ror'. Virtrlt .liorlate. (AS 
,extrziet )) Lie al: 0cl q 
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30766 AEAYA, C.M.; I)HINGRA, 0i. . KUSHiALAPPA, A.C. 1986. IncA dencia de 
antracrrore um fc r oh a:eojuvuIIprin nob difeventet; Irtes6es do 
intfculo. (Incidrlet[ of artlhri'cno:, In be:n under i!:ffertrit inoruum 
pFe;iirre:I.1itopct olov i, iviLi 1 1(4):795-801 . 1t., Sirmn. Pt.., En., 21 
lief. , At. [i Iii l di iC 1i A r :ri :;, Urn v. Naioirrt I, tpartrtado 86-3000, 
ter.edii!,Cio.l i ,i a 

Flr.ato i vuo1 . I ,rllr li Lrti: l t ii llirA. ll t; ll. 

u oi l . lrl,:z jot'.r r.: .-.A u . }rltiiol. 
llv 	 i ur, }:zi irought. 

io kulo rallit iao wa: 
\;i]lit0 d d uiriI), i lir I rly Ird dry op I; 2 ti U. it 

-ht: ii'i dr * rir dry 'v. :i F ro:lco-ll 
it'. tIt Federal 


Vi 1o:; (!il C-rGtll."iI ) J n i L0 to ri to di t.rllli.t the influence of
(i: 
tli I j i it i! :izr t ry (,criiltJOil (i'll P ; i iidi or d : oV10[1C'Itt. The,i.v 

a14,1 c, ) ,: " lid ( rit o of iilefcted: 'Inptcri: ri i iritriI 1,,v i t poi tliti1 ,(i 
00ed Wit-'l(ree1o'dtd t'IOi]Wi i li i IA 'i llrt ir[; o.Zll i:ll dIe oro;itage 0. 
r;eedlir-.l (rriniial ari-r,, of iit ii). iii : .rr ,:iii0, 1.5, 3.0, 14.5, 
6.0, lId 7 .1; iiri inr1 ciit I i' i - I i i r, : id -iied 
trilri-i] orl wA,1tuljI jh' ui .illorth 'iry - -,l. " :,;. of Arflect.AOrl 
focl wal, f4ropqrrioni lt u pod i I',, t...I,. ji itive Ceo'relatiollLic ii 

wall;Obctiorvv d bIIit lr t : ihii t 0, .l rd:Ihtli ed 

ollor II i iridt illi . lco Jelot.rrrl:rnl:;r Col l ii ht r, 0I.m; n(i c .i' t.Il viobb erved, 
Lowever, tItw(rl til t i , l ! r i iliV,.t:.iic t'i e:o, or' rte (AS) 

0341 
29956 C110i, G.1!. ; RilCiky, M.G. ; TUItiE , CS.M.; SM'T'H, D.A, 1987. 
Comparative 	charateri.qtic of a kievitone hydratace-produclng isolate of 
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Fusarium olanil f.snp. phaseoli and1 of two strailjs deficient in this nrmyiae.
Physiological 
and Molecular, Plant Pathology 30(2):215-224. En., Sum, En.,

26 Fel'., Il. [Plant Fath) opy Dept., Uh'". of Kentucky, Lexington, KY 
40546-0091, UISA]
 

Phaoo a ,ii 3C. r : .;;olation. 


Phytoalexln-o. AnW yaa. ,,
 

lui Fu och p.:(eol 1 Enzymes. 

Fusarium I ol ani :p. iha:ooi , :aolate iP.]-F wild-typeia a virulent 
pathogen of 1ha:.eou:i vul araia and a goc] :;uuree.of kievitone hy(ratase
(K1ale, whic (lt IYI:; detoxif i0tion of the i:oflavonolid phytoalexin,
kievitrne, Two :Jr jn:, derived fro1 tht wild-typ1', on all induced mutant
(Fil-'1) and (III othor a eol oyi wriant. (FBi-EX), produced little or no
dot octab- Kfla:f1i diwtI 10 [:,or( (Iitiiv to P1 evitole than the original
i-olate The '.to'I -. Wr(c il:o incre vulni 'abie to jha:eollin and 
jia*0eoli :1(1 v .n tQlitjInta h .- 1n ((ddiition, 1131-3 and FBI-SX
01e(:1 O d( .I'icIIIllt ill tiir ;,' 1tit,. to convert. thCe 2 inoflavonoid
 
phytoalexJnl:' t ilhI kncwn JIcdh. 
I , l -.hy'doxyj;a:;ollone and metabolite-1.s•iver I l .1 I...zij r (ent in this extriacellular lprotein-banding
 
pattervn,, r iy polyi( 'y
1'veale a d eleotrophoreais, of acetone
 
preei d tat,%, from thc< fun11. ALthough FBI-S4 -nd FM-S): 
 were moreacauiveI to 10v't, finll'((in, Ind [ih0;oolt 1 ionflavan than the wita. 
type, thly w, rf! 1 :;>: 10ptile to ijtilit ic0. '11 several 
diffur'enet i(.1we1'i l-, 131,4, laid FFi -;X, In addition to KHase
activity, cr3ider t,] the It'J0(, It;,';0un Kfi(a1ie and virulence in F. solani
11p. t1 aO ec,/i !eI : eI I illn (Pg 

31055 CORiEA V., I.J. ; 1 Ii I ll,0),'. Anll'U c leaf spot cf red kidney
beana: in Mi1ii1 1 In. i . ,I ',,'1(10)I Fni.., m . En., 12 Ref.
[Dept. of fatLany ';,I0I ichi:: i 

; 1 
1t Mi(o. Slate Univ.. Eant Lansing, H]418811-13 1.-" . 

Pha:;eolu ;i u] Karl.. Cu iV ":''. 131 t0ince. .:1 : rieola. Disease
conltrol . CultIil'it) conlt t ol . [J.']A.
 

hIM('eI-AoIl! 'OfOef' '(11-0 i ore notetd in Mlilthan (USA) fields
of vold kidney n: tin P11) 113 19 Vgi,. tt I tl; that navy,;hd .-. revealed 
t ropical black, 1( (! tant, 

crani(rr' were :zu(ee0t0ible. 


and pi nto I'an ',ri i whr(rloa- red kidney and 
In ca1,e:, foliage and pod reactions

diff'ered W.' .hin the :m: (,ji. The I;1,( l urvlved at least 2 winters
 
u(nIJ!r Mi (1iiI con1ll 
 , t I h b1rid tio;nue and in infected standing
 
1) 1an11 t . r; t fg! (I for (o 10t0'olo 
 i1"af' t.ar 1 Uaf spot in Michigan shoulditlcllld- crPop votH;t it. anld incorporoi<j-)n -.1 di.iea..-e re. is~tance into 

olll u !d 1.:i.,A ,.y !,1n1~.1i:,' t r 

29994 C~lIiiFA 1. , '.a. '917. 1oetiotortc Vwriatiol., production of toxic
 
metabo~lite, 
 (iId :yce I:oly: In F aeOi: ariOpSis griceola
(Sac. F1r0. Ph.c.. T)I11:c::Fe:. lat g, Ilichican State University. 164p.En. , gurp. En. , R I'.t. 

hatu vulga e; a io,: , ::-eola. ],iolatloun. P1athogt,:.. ity. 
Cullvara.ti v::iai :t 0. II:yrml1:. Anafly:l:,. ,atiln America. Afr- 00. 

Seventeen l; er I(.iiga a 3 ri ool aocalr( jop:l i: olatea were studied for 
virulence eh;irlileriti:f too ol a group of' 21 tWan ev. Large differences in
virall e12e WeroreI uI'1(Oi011t (iatOfor di:eane severity, lesion vize and 
no., oporulation capacity, and no. of days retuired to cause a given level
of dii;eaZ;e. NO Cv. wao ral rtant to all J:olateo of the pathogen; however,
rei2'e:Pion analyrli,:3 indicated that. several cv. s(uch an A 339 and BAT 1647 
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alow presence of' .,everal componet..l of non'peiicc' real atance. Forty-two 
iolates of the pathi g - 0 btalnod from Latin America and Africa were 
separated ineto 1:i patihogencity group ur, theh.- . of' their react on on 
8 differ'ential bean (:v. ,'1ttjdi cc WIt! 0nll rt.'d onrproduction of* toxic 

mot'bolt: , in vitr- by 2 1. gr'i::(' , !: 'r''' t I ':'r:'t t',I:g'h' mot 

pathogenic (,uI ct ia 1) and tic ! i. 1( ith op'rI (Mi ch in 5 ) group.
t

Rcsul 1, id ait EL h, tI : moji t Cc! (ncli 1 1 "'voduem-'3 .',''ve:'a. toxic eCompouldi 

wiich dif fer in Io: t-:'. ,'.1 ty ':. th,.h- 'am cv. !,ontcralm and 1 I' 1647 . 
Isol ate Michlva I - irodue'd t :1:1 ,.' I- .,( it (:. With a plc 0! .p'cifI i ty 
toward:; the au:',' ll l otv. lI: Itx, "" 1l(-1't ( d di l ' t , ill Ilhe coP;,'li. of' 
toxir1 l' Itli rt:d t o I dtccit- tA;I ,'i l, : ii I : . 'n thIc , :;i ; '.iit cv. DJA""' b)' , 
wi th rt: I i t r, ::'(:,: il 'ItIt::M, a: , 'iuid . ! t'r h, 1t It,' ,: r': needed 

to (rrucjt' ,t th Ak htii', :;,l , Ii u tIL 1 ir t':' ' ,
 
d ii _Aa ;e . t li:yFIW[ varIi;it] , 1,.: zi o 11 1_ ,:, :: ,Iei !,,(, i I, ,zr. n 


rle f I:lt' eaf, ypot 
-o( jt- . '' tt' C L, l 

, ,* ] 1 I'o Ild
 
!,(,I. eiq 1 (i 1; (:lnzyv~ic'. ( :',[!t i!' I ,:f u J) Jt.11 ;Iil ll1op- t i d;I/: " anld
 
meti ca.1.,',, Af f,a !nd wi: t II d'i i.: I 'l'. t : itI'rII:, , t ll'o'u 

e of t'h , 

lc la 1:31n'Al /;-), Ir. Ai 'r i i : I ilb ,'.hciei12t.d tot ttrY 1 Aor e t.wh t-,yml 

Ptt11e ' hmor el, in or. 1 .,I A1 tee "e( 'd tt,d'11 1 t: 1eI,iri c I tit :y. I I'll ofg
( Ch lei '.f l !,:Will ai : IJZ l - withl l;r<', -t .1 11 t.-alt '1 1l:;, :1111!j i:;'t I III 
eu.,voC It, ;!OII withi thI :II I 1 1YIy t il Ili, Anl(Iecol ,rnv ,If' ' Ot v Ahit.'I'Jt!a. 

Patttt'A 1-1 W,!.' : !t(.! i ' L 'C:viIh :;maII l- t- tdtu.(I &[r, t"C.<I y I e i+, 

OLtVacltiCo witL 2ih:II al :, il o : F-1 zad:'rJ Nort.h(,, Arct!r'e. a AS) 

307117 EIIUNVFI < , H. R. II1,A1I1, M. C !'81h. Cytuicg 1'aI r't'.on:i;t,'.P induced by 
five P.Iyt.' '.x .. ogl c fungi in a, rna , :J, pl anrt, I ia: 'lu:' viJlriia. Canadian 

Journal of , any 64 (3) E ', :. Fr. )Ief. 15.' :6118-61,'. . Sa. , n ..... ilotany
 
Dept. , Univ. cf' To,-onto, Toroa)to, Onlt., Ca.ada 

1A'I AI]
 

Phase ill " ,'dgari:' . Snat. ix: r. : IL, "', , rinca.C)', ,Y 

lerpo, Lce., of' re nc_. II :LI;t vV. Hi 11 Itl, n ltehv I.all o nlIt.11c!I,ilc' fungi 

Ilelmirnthc,n rl'iLu m;:ydl:, 2.'riu1,.ihy I::l et':l111v' o11 , I . bctryco:;n, 
C]ado.;pclt'I 7IlIfriu VuIm, .,y,11 Wlt' tXillm lit'd by l'yl,'logical and 
hi t(c f aeir l tel u rqur:. i i carl 1:2<t',.1. bIa ]V ,::1 thl'ttrgh 
:tiofato, :Lrlld elile .ell : i,',, r' rcdlf'i ,tioni: 1i.gt2;rl l I: 2,.0: iiy] cll . 
t[te:*[ Oc,:t'a Invol vir -, cii, r1 'cit: w'A.1''( co]li;i:1t,, 'rowI ,llr:, 

r 1220tlT, l:1ll 
; 

cT preaut ol lu ( oso .Olt1 ' - I>1 1;1' r' 'al 1,1 . 1 ld1 u., ti V, the lerrce 
of' ph eIro] (' co ('ll . flJ~t o te(i h1 c'.] '41 fpol , !,,,: Z::l~c i wi wal ; were 

y,- IIowini4, a:ut. 0 l 1:.:c :it, t'(, c ( and1f ''? c, I l r IllcenoI 2-!l.,uI1I1d:,, 

.;'o:iiL t .Cdr l i'O'l, :1.1 iI' Il: i , 1:1:'t1 vu raItr1 . lge" :ll',l i21 ]12 Of'
 
t01' in 't,( tl h (i,.,(! Or 1iz:Il n(*, "Ild/ l:']tihri 11, ot' thL. tl[ : Ia: f'Ov light
 

T..cro cigy ird-'ced 121 till C' tlto ':r c telllhanfp: l'.'!;UtKIi c llcet'ce('r of 
1 

0,011t-It:! i121dW''l9 ; .WhL.l Q'cIT)l!'lIi WI' 1,h-:' c :l 'rae. Irhp,'re/l.2 I atre. 
p. nf'r'al.1i: r : by 'llll'IJc,,e:1plf. the0 i ty Kfr ' p1)12:'nI,el cited t'a(':t 


£tI'ikil Iq, var ia Ionl:' wftvr1t: I rd imo. 1 1) ]n'I j. i r) 1h(. pct Ti t a ;*,v ef' .[1 1.c'it on
 

ite:; :.<hOwir,0a 1 .,ll Ir'':: ll '. Ior ':0ft:r ,! :;', : tilL variti n 
*'efletod Ic to.1 u1 I' 1ritt' ioll (I' t 11(1.1be! rc:rit i ty(, ( : hdo i'rrrrgl. with 

,
.t~~~t ~pt l l ' h o.,:':.o It, i ::ui ,.':;te,. ri'.h it cvtc i, Iil nOnhio,;. p]Ll:; hu: 

l~ittli' lid 21 lt I'd (12t'cr.tw Il' anI ufactiVta 1d' ciri<th o l'r't4u'1cy extent 

th ]Ircoil::,1 vt .o !"J 21o , I (I 11'':I unl 2.v th2t11. Of2 t211el;l'A 
r,e il nvolved {in thu (:t,: ';Ll.1 1 I ,f' :,al j'i-I')WIho (ft' 

o 34 5 

307 4 FEEi ANDIlN0, F.J. ; A '- II, 1. . 1.9f . liwt-I:L vt- al' dia/lc a1d de c itio n 
gradierr::.)f cluuter iof'': rU.' po:,' .l<lOrCl'' ,c i.Ic,JryCt'. lhh 


Phytojx thciogy 77(1):I,7-1I'. En. , m, En., 15 litif. , ni. [rt t. cf Plant 
Patholcgy & Ecol.ogy. "'he Cumor.c'ti(:ut . rlc'iul t ral Experiment Station, P.O. 
Box 1106, New Haven, CT 06504, TiA] 
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Phsceoluc vu19,1r'i.'. Snap bearo. Uromycen phareoli. Inoculation. 

Singlets and cluajte' of tr'ed nioporco of troiye phaceoli were released 
natur'aily tfrom ai :cal aret if infect-ed ]art. Wwithin a 0. 25-ha bean field.Pepool tion gradiet- or , o d by otUtiring the no. o ri ngl etz
elister:; eortaAcing 
 2, , 4 ..... N uirefdini;porve deponlted on 

and 
,;ticky,horizontal mierwo1'io)' ::]'idw located at . Ur iu:idjItanes dowiowliid of thecourco and by c ountir t of'nlb o. I,-:,ion : tIhat d(evelIoed on th, leaves ofpotted trap planth t Wi' 0 

e.ytr ad A ri th, Fieid ori.'ur'r'ectly with the,lides. Clutfter':; 000co1? ted icr lope tbl 0''''r e ft he dl :;peural unitsand lOllt 80 petreell of the total r10. cf p : d (u0d1o:itid or. the olides.Flly 30 rir'l oCf thet tioltied i tO' or

tU t (. of' i k:lr 


miur' dinJoporec. Both 
iurnt i I,, :;e d o01 I'lldJj r'id rio o(,o ],''14011: thatdevloptd orl tvap plant', dec.e, i(( l',To. with the .i vev' ire of 

dirttbiii e from the :cu'r,, . (AS) 

0 1);l, 

'7 9 GA! VI'' , G. ; I ! iC A,T. II E,M.VG-i,,; N 19'7 . mu a I nolichooa
di i 1:12 y coi trcl (VbItf rii of, 1c ld t i c1,)

C,.l o ,jai , tIt rt r t Ico'' nI d. A Il:,i .r,,l 


w , (n t- CaoJ, 
]. t vu (Iro 

-Pb; i-i? :;Q 11 } joli 1,;i o1,', w. . i: i: il le. 
Ph o Iu., Vu il iJ:, P11h 1:',- teni , o ll:O] . %1,fl;1'ciKil , ),7 . Epi df-TIioI/ Og , " 
Cult,a t !,W I .1 : i I c o . *r', ',,'orit ',I. )i ot'' control. 
CIAT-1 . Col( mli ,. 

Th'l- :;ymlltjt onA toi,t g ''e'iI' ul ccl (!,.I! o py , ltic] w . , cul turalChcl i al], a 'rld int. Lt"! 'oll t .,l w , i j t o' t anL (TI:i latephorai
CUC til 'Iz ) l V ' trf ,Fly I,11 1 yz1; 1! c ,( rf ho0 to t, : i L!i I d (CI AT) 

31031; HAI,'', -.. IP. .; IXON P, A 19 U1.A. DiI'v r' nftil p t t rri: of protein'Yr ithej i I . *' i 1 .' :po: d t, Ii 'i t, o 'r iorl: from Co ' e totr chum] ect l ooulhiatm. I;','1:io il,' , u]r "..] Hito]i?li'ct lath o]oy - 1 1) :105-121. 
,um. En. , 1 . [ tnpt.. 'ofIliu(ir.o :try,Icl ]-,',, Uli. ;' .(,l , Eghi; HJ11, u rvSI 

tryol d, 1olloway lPedford Nuv''10: CD., I . 

Fiha ! Io, :1' . ,o iwr -iu 1 r;,i ' lil t r1.rNiti y!,- i . . A Iiteditr'r 

F1 JCi to:,- c i, ':i< t crl:i fr'ol, , U1 ttU 'I f1t'i Vt,I t " Uf C 11k t i It I (r, U111
I I ndet-1.9t UI i 1 ! l.,* u t I It" t. -d , h (- I : :; Ti thl:;!, al'I'Jl I t y fco,
{ onca lav ]! ll1 1. e ';I (: arld W, i'e :( "[rj 

i w-it1h1 u11-'l 't iorlatcd e-ui tur'e
 
filtrate 'an]"A iit,0 fV011 el'l I
r Iill fii ln ':- ir. t('rm of thit-r'effect:; on r e p -tin y fllf:i ii ti rp i] , ll:i. In vitr-otr an:jl,i on of p[ )y': clv1i]. ie ",1 ' ,. :11i l I h. :"-d'1 iT'n,(, [iralelec'toloior'itti: i '''' Vt' ' 0, ,aj , ill id d( lT,-'r-erlcut::, in the
Pattovr:/ cf' rciiN. i lrd tl 1 'r 1 r, I

All eli JAr 

' tO ajJ f" r 'l?, elicit or Cr'e-gor'tion:.
it or' x'!U nlA 'it tiv rud:l ill the. ?hytca]e:Jn bio.':.ynthetiircmyme;; ul'ly I a lii. ii . 1!'' ii' - yV vn t yii haae, a1d (nIialconeC (.- 11c : ylltlh ' t llbl'l'' 1, jiittm:d i'' 
'oEe' ra e. i vivo and in vitrof ,r'oi'.n:Ih- , W r ,, i it ;'IT ', i ' who:;e relative1'(.i2 :'toVim., l t -01l]i o co- I i ' , i not api ar to reflect. ttLb;tantiddif ol't: tia- I A rli ti l hy i'ic - 1' 'i tor fr act iolll Chl'omatcfocuo, iganaly: .1: reveal ( d th.I i-ult ie i Ito ,,t! and celI wall el li ci'to: ridiucedsimi lar pot teri:- of ' Ic-Ia ir,- malo yacre ar. cIaai.cone rynlhacointact orwyme h arg(:c'fc'il: which we re, however, di fforent fr'om thoseoboe'rved ilr unel I1-ited cet iv. The r'.tindicate that the elicitopreparatiOnri: ;cont.ain ('ompro nt:1, :,epar-ble on the tari;d of Etructural 
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criteria, which exhit-It rbpti. coripmp ind d; ffevrrlt~d effeC't- on hoot
 
protein synthenriia. (AS)
 

03148 
31033 litIJA'iiI.. .. AN, I. A. 1987. 1'ractionatl on and properties of 
uli eijtorng of . 'l I pailhe from fil1tratei of'thi 1rt ojt rold py vu) t.pir' 
(oiloetuti'iPchumlIA iti' mt Liv "Fly' polt pica) anrW Mol. culair F] ant Pattnt gy 
41()1:91-103. Simi. Eji 1': ,' 11. [Pejpn. or' Piochonmto'ry, Royal Holloway 

& Biedford New llpP i v. (I! Lot Pp. ', Ft-liw! 17,11, Fghiam, i:iir'roy Nh20 OEX, 
u. Y. ] 

Phipi:'CIO) Ill Vill ppi i I. P. 1 1 I I 1 ZT. 1 ,P 12.t'. . dO I~(:kl 1:1ng.ppjP. 

G al zctpllo- md cliajl :'t v1': " :' p ;,r tiIII>I Ip'I'I trll e cif
 
Colletotipppplw .1 otp~11'111 C -11, It- f AtllW-e,
 
cllarpo. ' rd i I i ty 10,i ' " -- d I I p 'p. I,,-: f ,
C01oa 

iP Ii P 1,;t lay1,lidct t Or ;I t t~.' 1 t'P 
tI'lol'yritht: I < P' ' I Ii" I u: I 11 1 ' I,(I ,I I r P'P'o ii VP , iIt.
 

E[hop t.0'- Pct PA' i (t ,iO t I"
VJ om 1 C tI! f 

Fi'ictIiorit bttr,i Id i I', I .v u ,joi. it~ AI r or(.11.I
 
cIJh: 1 t cd di1 0T r 'I: 1.1. ). t'' p1 cl iII p4'Iy
(,I' 

iLAPluf1'li il- yo'p p 1.,I] ''II, 
 t4;1 op~ p i: I ' -- t i vi ti. ci. A 

1J1y t~!);Fl - Pi -ri 1, 1 1,It ; ,, p IP o j 1 ' P'I" i 00, 
o:ptlpp'ii'P,t cii I~ I ;IlyU 'poP o o tiv,1'-tp I nducced
 

chip) - t Ii, ':'' I it. i I- I -1i( q
if tOO .3 I, I tel Cr' a ti vi ',y 

I r'Ogo.t it 111, e ' t 1 1 1 j i 1 p.1, T i ' .11 I' l !: o", 
liff'ri II., lot [)- p vZ iI I ; 1i ~,it whu.rh hapve 

rio rAdpi p I~It( ', .i 1 1, 

i.'''I P '1L1 i IIcil .iU'pI ppI: 1 1 
Ia (I IPC'(H, - 'p I pp ,! ' ct Y iI r I i Ipy Ch itwood 

307 8(01 EEtNNI 1', tp ' oi u y . pi Ipt Jroityce 
i II'pp'o (Kpo!', 4pliit c 


1r1fi Ijo01.() 1' ) I Io I d , of'I 1 cc :--. 1 a
LI l,1o -rr Edoltyp., iI id I 
m ,ciodJ oy( I 1p p1o~ t I i lr 1 '" Ii, K, c. -1 tji r I xI'- .1(o
 
UrpiVot':;ctd t. p:p,I . 1nI1g.i 'pp tp( (I'cp P ." idu~i poIC. If'71, F S irO.
 
EsPP. , 11(1 , .,
 

1
''pol1:v l :I i:- (1. m~py-e II:'p.!C M ioI!pc, y :' t p~I 'II',t CuIt1tiv uraI 

11 :-Idi '~i tA it IPtII!ivII ; ct o 
1
~ cj cU "OI, poCu: !' 1d 1 111If 1 I' I P0ot. t, iC vi Pi'lp P 1?o ndo 

Carlai'ii 107p a-urt C p to li i hi l~ I oiay, Ldd tivLp., cr ',Iynergh t i e 

t o, TtP 'ii'' ii~ 
It' 1 PI'] Y - p '. a pp p 1 I . p Ip it'I. (NI ) an10 C (NI]. 

s. moh P." . i, '- t u it!'o Itlp t, 10 (10I) adi 1 1 

jj -(-,p 


wor't 'i I ) I l p ]''1P'p'l ,;r!'' .1 1 : p;1t '. ilpt f i p~eti
 

it 'I I '~II P fP'. ':I: I,- III P, L II-VVa,pt 11) 

l 


itiPlTi.'l' t ' !'I, :t (' : [.,1 
 ' P(,I ' Pf i-p,. A u1e1( 1 I o tilli 

Io t~ dI , i. Fi/0901 -1' "o-i p'p - P1.1p' p '-- iiPu' 1 .1P.'p b Ptil o~v1 1 

s m 'p Pv, P' p d ' i1: iopl;t' 'p1 i't", t . i 14' P
4 

j i ' 'A IhIl iJ". - ip 

11O.t 01111 i.4p 110 6 I' 'c C", A t lt I ' ! (1 p I'I ;A 'j or' h~ I t lOP I I 

in i' ntI'-i. .1I, p' i il lIPt 1 1, vv 1 , wi, cwev than 

ifIllibittIi'Y P1fPUC I IIt pI.1 t' ;,ri ot t1.dry wt. reOducio n~f, 
andil ani adiphttpP t~ PP pct pp ':.,ilijPI p t ;tp . hInt a n j c1 11 , N2 4 R1l 

zlp~ai lyn( r'"ptt ci UPv~I I jpii pjp 
1 

tpp, r'edpuction inp, u ar1 ii pod no. 
I~~~l'loll ~ p cl wt.(~ ~ . ml W vi pijet 101 iieipi tpiin whien 



pathogens occurred separately. In this same var. , root fresh and dry wt.
reduction waz, higher with R2, while pathogen corbination had little effect 
when the value-, obtained for these parameters were compared. 
(A.1 (extract)-CiAT) 

0350 
30133 HIEUVET,, J. VAN DlIN 1987. Subs;tances in dead plant tissue that
 
stimulate infection of' French boan leavw-: by 
 BotrytLis cinerea. Netherlands 
Journal of Plant Pathology 93(3):135;-1116. Fn., SuM. Fn., NI., 21 8ef., I1. 
[Willie Commlin Scholten Phytopa holog cal Laboratory, Java!Lan 20, 3742i
 
CP Boarn, Net herlarid:a]
 

Phiaeolun vularii; , na an:. Inoul;t.tion. Polryt:i, citerea. Glucose.
 
Carbohydrate content. N0ithfr ;oalld 
. 

Spreadirg Ie an aere found In pv' i.,ry leavwn cf F"'.:ch iL<an after
 
inoeulaticr, wit lli 
 a if lia a tilac,, on whi-h a droplet of' a
 
.1unpennion ot't",tryt i:, :.8 rr: conidla pla.ed,
wa.r arid after inoculation 
With coaldi 1 1,af:f-ided irl a (12ff :at Iteom dead tisnue. Afte ' 
fra tIoIa;1 ac :; extr(It3 L froIU dciad bean leaves, the ifection
.tmu t ii ' ivjty ia notilnecto th, fraction,,; contal nina ubrs and 
vhorsh ,te e:!t 'I'lle! iect, i o I-ctui mil a ti activity and the cohen. ofcarbohydr'ates a or, ipho:jat. i n ,xtraet,, of liquid P2-killed bean
 
leave;; 
vali ii FpI'y wJ th th In;irrier lMiI deree of eneac 'nce. No
 
cioiAt 
 I rritin, huwuv., wa: obsetrveJ tc-tw reetion-tLuating
 
activity and c(rnsa. of rn t jut cr ,
erta. lhil n wa . alsno true for
 
extracta! frlcl otnher },d
dei !,r, ti!t ar. lre :atimulatio,i of infection
 
exhibited by 
 nitrawt from d ficoa, ''f dif'frernt plant. species,

however, wa I! ie - " (-
el 'oatr 'II: or'thopnoc- 'hato cocro. Inocula
 
eontasrii in orny :' , '. :
j t : !-.,] i 2 ila the name conch, as found in
 
the etraut. di I not 
 . i fection to the circe extc;,t as the
 
extraotsa did. It iliaorit! c a;1., ai additior t tosmple 
carbohydrates

and orIte hc a[tictr, 
 1 or tiltr i I id r!r-rthe extracts are involved 
in thu a:t .e..,. n cT i c n. (A:;) 
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36638 LAWTON, V.P. 
 ; LAMB, C.J. 1187. Trarinscriptional activation of plant
 
defen;e eili 
 by runrs] elicitor, wounding, and infection. Molecular and
 
Cellular 
Bioicgy tI ): 33341. Eil. , Stun. En. , 417 Rof. , i1. [Plant Biology

laboratoiry, S 'rt. fcrl 
 Studie , San Diego, CA 92138, USA) 

hareol ui: vii I 'r. I aticn. 
0

(Coiletotrichum lindemuthlantui. Hypocotyl.
 
RlNA. Fr.ymes. I NA. Grnra. iteciat ed. USA.
 

ActJvatjon of Ilint doten'rice jeh Lc wa:; Iliv, : tIgnted by analysis of
 
tr'anscript: compieted 
 by e.itl vitr ia actei. Elicitor treatment of
,:anent~Iori-cLtut d bean cells caused ii; . tranadent stirrulation of 
tr' an eriptrion of ril apoproteiit- cei w;rI hydroxyprol ineecodirg of 
rich glycoprotti. nr (1:C P) trad the phen3lproTanoid biosyithetic erstymes
Iheiylal~aninrc nimtra-lyardc (PALI and &ialecane ynth:ise (COCB), cornomitant 
with the onsaet of rapid atri uliat.,oio of' the rfeap. m1lNAs and hence 

xprenc::ion of' the hytcaluxin (PAL, CS), ligrln (PALI, ard }HRGP defense 
r'espo~acr(r. While there war a lag of' 2 h priot' to stimulation of Mi4(P gene
trannripticn, Induction of t' e tt'rancription of PAL and CBtS genes 
occurred withiln 5 mill of' elici tor treatment. Induction of transcription of 
PAL, COiS, and BIRG gone was,3 nidzo observed in wcunded hypocotyls and in
irfected hypocotyla during race-ev.-specific Interactions with the fungus 
Colletotri chum ]irtdemut: ianum, the caunal agont of anthracc-ose.
Transcriptional a-tivation occurred not only in directly infected tissue 
but also in dut .rC, hitherto urinfected tirsue, indicating intercellular 
tran:-ni:rcion of' indogencusa, signal for defense gene activation. It is 

54 



concl uded that tran eri Ipt.ional activation of defense genes 
characterintically underliez: induction uf the corresponding defense 

renporice a and expreI' ;lon of di:ace r:atntance. (ASO) 
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30602 MAFFIA, L.A. 1981. Proir:;:, aed cirei of bean rust. Ph.D. Thesis. 
Galne:.viilt,, I'l.vetr:it y of' l ori 1 9). . En., Sum. Eni., 110 ief., 11. 

Pcinub cc vulFpri: 
1 1 

ncinyclo pica:(: I . [pd iocc gy . lathonmatlcal model. 
UISA. 

I'r'cgpr e (:I r '(;ac Ill tlm,!) and :il,.a id ( r!r'at; in dit:tarice ) of bcan rust 

were A tudied from 3 itr:u typi:; (aroa, line, and point ) with 3 ase,;,nunt 
.yp:; (Inelb : (A' 1 , erev dI:,ea leaves, andcre oi'-od ian!'d tn of c.'c 

v:ri ty) il uxpt. 31, !p r,). and fal I. From rodels Of di:a ice progress 
lopI :tJ C, Goml irt:: , arid mocinculculila), the tn~ fit wan obtained with the 

Gkcm'rt'a ocil . ro(r':aie wa: to7p adcrc ucoed (otlnimate and compare 

piduiimjc riit(r (:) and inilt'j dic: e (Yo), with the linearized Gompertz 
m;od.,. (a : i :ed ci Criidir iit, 1 Ii:e iid |.laiti: were fa-ter than rate: 
I-I' ill( IC ;in!c Of dii(!i:. I'd I . avk: r- ad :ntc- r ty. For the 3 :cOuree types, 
fa:iL :1. at,,; wert, oba,.rved ill epidilr i :; ov jirlnatinri from point nourec. 
Thie rat,;, irn ge,.had , d(i! loA cit I1'.!r tAtwe n :;prjn'i and fal 1 epdemlc:, or 
[A tweiaci w,:t airlid e' t. d'lDicionn. The Yo : w re ferent. among allcdift 

t!ae;tAip!n.. A:; di :tanc'o from l, n ivcnice inerirc : ,-d, Yo' a decresed. The 's 
ir mont ca:(,::, did not vacr'y with dinn. irce. 'rom '7 non]ihear modeln of 

iln;c;,n;t' , tc:3t I'it ot with vn,'tr ofl e llt: thn wt: ,;,rwed tle 3.-[nrir mode].:; 

Ho . ar; lanurt al :,, P:rl. ,- l.! -r Icprocedure wao used to eticmate
 
Irad ectipare , parimettr';; w tin ti' I rlencar'ited 2-par'ameter mcodel of
Wicn 

Flyo:-tW~ a :lIr(st. urn . ris t:l'ondoil ia:z r::rrit type:; w'ereaindid e 
:uccec:; iVly :;tiC:I! var From ll d n:cn, cif di n a:e:d plait a to irceidell e of" 
dicLenn:a ed leilv.;:. to Aevinr ty. Graidjunt: won't, fro th ourci were fi;tter 
than tho:fe to th ca: t..Gri ni'ict :5 oC I flattilied over time. 'Tiie fJatterrl 

IlrOLZOly ccc'ur'ii Wdii tc may. a:yniptot.e of dii:0a,;' wa: reached. Epidemic 
.;ioil d k!c viuwd :i nc ;,it. d a::c with I imc cnd :ci4,ee;hence i:;olathictc 

1, d. r fa:tIr I rittiateda w,:r taI't :oci p I c tt(: w t - for i dlerr.ic: 
1- l , cidel:; wereial:;o te;ted. Theirom lcit n; u , :r' , tric m,r:r dotvin:] 

''y Ic; in] n 1:0Cd (AS)mdil [ rolc:!:j 1'r I - n ;; p ive a fit. 

307! ',Pi':Ii i a de lanR. , Fr La: A. ; ;ONAIL., 1'. , J. 198t. I ni n c 

crnformcc!nide:i Icrwiidit: po' lo. rionpo; dil ouelo vii Incrinin de prcodlucl6nt do 

i iroduced 

producti onI !i ol:; ill CUa) . Cieina( dc Ia Air u ttir',A no.29:28-33. Es.,
 

Fm:;. , F . , '7 1. , 11 C1Ii'. o le I n:V!:tgponoiio: e Findamei itals es n 
Ag'icutl t:r Tro; i 1d Al jaIccndro i-:thumbiiolt1, A cadilm a de Cienoia2 de Cuba, 
Cbta I 

frijol 1--ll lt. i 10A i ic:C cf dof c::;: by noll-borne fungi in bean 

Fhla:;-olu: ifi ct . r .5 rollfsil.vul par i:, 'n itda it-;:n F'l:vivi am. le rotium 

line;o r [:ap lic i: i rc . 

rl'i: c cc:;i dcrl7n;; b-!'an iJ', 'fferentlocalit 
Matanza,;, Cub.-, :ur-inj: thc 1961-84 plantiri can:ona 1981-811 were 
dotemied. GOrinccr'iIy, iinc:; frli' [thizoetonia nolani, 

aotl-ibc fu ngi ig i n crcpn; itdi en in 

the incidence wai 
f' IIowed by Fu:arl M :ii)p. nI 'chorotiu1 laniel fa i. [.acr'ophoilJ ra Fliaseolina 
:huwtd the Ic~wnai. it. the hgliat dimage i liolguin 

Provirnce r, Virva. VI ci:co LaraFo. (A;) 

035,4 

'103t, JFIFtiTGU!ES, C.. ; ZAV101IM, L. ; H-ARTINS, M.C. DEE p. 1987. Eficiencia 
de furiglida:: no coitrci e da maric angu:lar CIsari op la, gri eola) do 
feijoeiro Chaccoiu vulgarin). (Cf'ficiency of fungicides in the control of 
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the bear angular leaf spot). 
Fitopatologia Br'asileira 12(l) :40-45. Pt.,Sum. Pt., En., 17 tief.,I. [ENCAPA, Est. Exp. Linbares, 29.900
Linhares-ES, Brasil] 

Phaseolus vulgaris. Pisace control. Inariopsls griseola. Fungicides.
Yields. Brazil.
 

Protective 
 and syztemic fungtcide: were au:,essed as to their efficiencythe control of I .ariop:Ad: ingriseola under' grerhouse conditions. Benomyl,methyl thiol anate plua thiran, triforine, triLadimefon, bite,tanomancozeb, and chlorothadoidl, ,
applied at 250, 1100, 100, 125, 125, 1200, and1121 prn, gave protection agaist 1. rlsoeola when appliedbefore inoculation with up to 15 daysa npore suspens3on of 5 x 10(4) spores/ml. Benomyl,me,-hyl thiopijaritte plus thlra', and trlforine :hlowed curative effects when2
applifed up to ! , 9,and 6 days after rioculation,

conitions, In 2 differt pr' 
reap. Under, field 

,riods (July-Sept. and rec.-Feb.),efficient productl the morefor the (oxtirol of the di ease were benciyl and methylthiophanate Flu:; iran (0.1.0 kIga) appliled twice after flowering.Yield inrrcr'eas,. o! up to0-1, i:1 21 [rce rt were obtained with mathylthioph .not tii-:e h Jin th,-' xpt. (uarried out during surrmer-autrfnwinter-spring, andr : Tht frotective fungicides were less effective thansyoteu i one: in tr o i ir,1 the disea;e. (AS) 

307 311I ,,K. Ri.; ANI 1iN,,A .J .. 1. c "ifoct of extracellularcomponent; t.from Cot ltot -chum I r;demuthi an,vesicles isolated from i 
on membrane transport inhypow tyl . Plant Physiology 84(2) :4L8-4 32. En.,Sum. En., 2? Hf., II. [Nept. of Bilology, Utah State Univ., Logan, UT

8q322-11000, USA]
 

thaseolus 
vulgari:;. Colletotrichum lindemuthianum. Hypocotyl. Disease 
phy iology and tiod milatry. UiSA.
 

Extracellclar 
 components roeeased from nycetJa of the alpha and beta racesof the bean pothob.en, Colletotrichrum lindemuthianum, iriribited proton
uptake in ,sealed VeLsbcle_(s pre:pared from b-ean 
 hyporotyls. Differ-ertialsensitivity of AT'-driven prton transport tc ntrate, vanadate,N,N'-dicyclohexylc rbcdiimlde, diethylstilbe.-:.':o , J oligonycin suggestedthe vensdcer. were enriched for tonoplast. Ani.on .tmulation of protontransport, by etiareesent of ATPa;;e activity arid Ji:,ipation of themembrane potential, was consistent with this COh-lt'':n. Althoughcomponents inhibited the formation fungal
of a pft grandent,

was unaffected and the ATPase 
the membrane potential

activity :lightly stimulated. T'hese datasuggest that the furgal components produce an clectroneut:l protonexchange. Proton transport in Lark Red Kidney bean tonoplast vesicles wasinhibited by mycelial preparationn from the incorpatible alphacompatible race andbeta race. Elicitor activity, however, was greater in the alphiarace f:'actions. 
 Elicitor purified from alpha race cuiriibit 'ire filtrate did notproton transport in vesicles isclated from Dark Red Kidney bean.Consequently, elicitor activity need not be associated with an ability to 
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30625 SANCHO B., E. 1982. 
Ffecto e !as aplicaciones foliares del 
fungicida
benccril pao la producci6n de 
rcmilla 
sana de frijol (Phaseolus vulgaris
L.). (E:f'ict 
of foliar applications of benomyl on healthy bean seedproduction). Tess nrig.Agr. San Jos6, Universidad de Costa Rica. 32p. Es.,
Sum. Es., 24 mef. , 21. 

Phaseolus vulgarli. Seeds. Fungicides. Flowering. Podding. Mycoses. Leaves. 
Disease control. Costa Rica. 
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The effect of benomyl application: at dose.; of 0.5 and 1.0 g/liter during 
flowering and pod fill of beLan cv. Talamanca inl order to control fungi on 
seeds was evaluated. Seeds were hi;i'veated in 2 perlod:: at phyniJological 
maturity and 10 day., after (total 1-yini,; in the ield). Vcncory1 at 1 
g/liter gave a good control ci' mo:, of the furipl lr(:.'ent, and the bst 
results were obtained when aijplied at flowering and the seeds were 
harvested at phy:rio ogical maturity. The 0.5 g/liter dorae al,,;o gave 
ratl: fartory reat,l . ard I: the n: t e conroial . The majority of colonien 
found oii the r:;td belonj.;ed to the gt rio{: 1.uaariun. Coloni(cri of the genera 
Alto'rnara, Col ]etrotri ibl o, IPhJoetcnia, Fhornopnii;, and E:ateromella were 
le:c0 found. A greater rio. of l one:; wrr: Coi1d on r eed frorm the 2nd 

iarve;t. It, wa;; thur deroriit:,ated that the. fungicide applied to the leaven 
an k! tranrioc,;t i tie :,ht:d, offer-ing a ce rtain degree of control over' 
theI'ur(gi . Follrir'r:jpct 'Ic ' wa: to have poeltiveof:ormyl found 

effeat: on tnit. productil of v,-ry halz thy bean :leed. (AS (extract)-CIAT)
 

0b 7 
31001 iiAiMA, H.C.; IIAIC'O , IJp,: tAt-I TTE, C.; TOUJ , A. 1986. Adsorption, 
in vitro, dI til nra. :n'.te pdalolyga,' Colietotrichum 
lidemulhiiai r, nur de: ' : tix ]Jgn(s rle harlcot: irog6niqtes 
r6-irt ant:; t.i I I en a I(I rtiirairene. (in vitro adnoerption of' the 
erl~opcilygal;a'.enar! : ecrt(:d by Colletllricrhim IIndemuthlntritl on the coll 
wall.'a I two j:inogtmic lille , Of Cre'i'. L!ill vvn rirtait and iusc ptiblc to 
althracro:e . Carnidian Jeurni tl o Pi tany 6i4(12) :2903-2908. F'r., Sutm. Fr.. 
En.. B) tief., 11. (Centre ee y o : eletV 6 U;tale, Orit Arriocie 2111, 
Centre Natilnal de in Ia ch:l', i ,-,'ntiflrjue, Univ. Parul :;i',atiar, 118, 
oute de tbrborre, T10(1 1i' 6: CLdCx, F'rarlcej 

ta Vrrl ari: .. 'ia t ;rt . 1! iVali:A. Cell W,l 1:. lite; tarree. 

An crn ri'., withti e ci-] wai l er:f rthr na -enrritive [be.Katr;, the cell 
wall, :, r L'.- i111, i wi Ili t;" i ivul vermerrt of' Cornell ge-ne, adsorb, 
wirerIrul ti vatied iin v i tro, I rvr q anth Ie of tie: erndoploIygalactuionane 
;ecr'etecd by the i[Ir: r II)onr I:b te' , I re i, itae, CoI letotri ahum 

11 ndemutIiritntrn. VIl i a I;,. -t A iorption ily occur:; for' the enzyme 
e!xcr;',.t, ed by tIe ait thcp ra c fi nicir. 'lii: l reriomtron in observed with cell 
willl.,I from wehici th . con:'.itu r~t y e trt a inlhitive for the 

rilotply ,a~l;tutria we!r r, v r:vctly remmved. The adsiorbing capacity of 
tie: 2 tytr1 Of (1!11 will we'' r' iduced by a heat treatment (100 degrees 
Ce:i:;ltnir, St0 it n ) itd tie difficriee; betweeri both type. oi' walir for the 
:.el ectivo bintg witit th ie opalygalacturonrtie of C. ii ndemuthiantn are 
Irduced. Ill i : ;eQ'm'tnt that ptrot: nil ) ar involved In this specific
ridrorption. it luIil i zatiori ct' the , tie ihnAtances of' the wall,; by an 
e rcirnttl tr'eatientn'i i ly ruduclc ti- ding capacity of toe walls for 
tie: eILl pal ygalartrouie I i pr.' ,ti fore that ionic bindings with 
Ott pectic inci'! [ t 'JVt(r lii poeni ble Jmplice'tion of' thisJOtyiNtn:V ine. i;V 

lhe ini.,'tri in the r-.;ir :tanee to itthrn .no a diLeur'zed. (A,;) 

30776 'IAILI , G. P.; MoVEY, M.A . 1 1 P ', 'ti 'tance to Uromycen 
appenuliulatu-I in dry edible Ierair:. Piytopathology 77(7):1101-1103. En., 

Fim.En. , 14 tef . II. I[,)t . of' Pl ant. Pitthology, North Dakota State Univ., 
Fargo, 11lt58105 , I A I 

tihanceul Ii vularii. Cultlrtvars. Rtnil etance. Uromyces pianeoli . USA. 

Partl al :'erin;tance ws :tudied it; 5 b-an ev. that appeared to differ in 
their reai:;tance to leaf ruat. Inoculated leaves were sampled daily, then 
clearCi and stained for fluorencent microneopy. The factors studied 
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histologically were colony size, early and late colony abortion, proportionof successful penetrations, and uredial 
size. Cv. Nodak and Upland had a
higher percentage of both early- and late-aborted colonies than therust-susceptible c-. Fiesta and UI 1114. Nodak and Upland had a lowerproportion of successful penetrations than the susceptible cv. 14at days.Nodal had smaller colonies than the rust-susceptible cv. after day 7.Uredia were counted daily to determine infection density (ID) 
and latent
period (LP50). LP50 did not differ significantly among the cv. studied.The ID and no. of uredia/raquare centimeter were significantly lower
Nodak and Upland than for the susceptible 
for
 

cv. Nodak and Pindak had smalleruredia at 14 days than the urceptible cv. Partial resis'tance wasdocumented fcr 'Iodak and Upland. The only component of partlal resistance 
demon:trate fcr P1ndak wa; s aI uredia. (AS) 

0 15930775 STOCFI'EL, V.; IANCIEY, P. 19 7. Lignification of lesion borders inlihizoctonia-i 
fected tear. hypoctyl: . F.ytopathology 77(4) :589-593. En.,1 .o. En., 20 Ref.. 11. [Dept. )f Pliint Pathology & Weed Science, Colorado
State Univ. , Fort Col 1in.,, tO 80523, UISA] 

Phaseolus vuligari.;. Hypocotyl. Rhizoctonta :solani. Enzymes,. Resistance.. 
USA. 

Lesion:; formed on Bied Kidney bean hypootyls infected with Rhizoetonia
solani are suriroun.ded by autofluorec;ent 
ctll walls resistant to macerationby cell iall-degrad.rAg enmymes. Those lcsion border cell walls stained
positively for [igr,in and [henalds. Les:ion border walls were macerated by amixture of celluj as,! and macer ise after delignification, but not afterextraction of -a or fats arid waxes. Foroxidase and polyphenoloxidase
active in young lesions in advance of 

were 
fungal hyphae. Results suggest thatlignification of cell walls may bx, an important factor in limiting lesion


expansion in stem canker of heans. (AS)
 

30799 SUFMNEM,P.RP. 
0360 

1987. Efficay of pencycuron against isolatesrepresenting different anastomos;in groups of Ph izoetonia solani andRHbzoctonla-like binucleate fungi. Plant Disease 71(6):515-518. En., Sum.
En., 18 Ref. [Dept. of Plant Pathology, Univ. of Georgia, Coastal Plain
Experiment Station, Tifton, 
GA 31793-0748, USA] 

Phaseolu- vulk 
rns. Snap Leans. Rhizoctonia solai. Fungicides. Disease
 
cortrol. USA.
 

Pencycuron was evaluated for e'filcacy against isolates of PhizoCtcniasolani and Rhizoctonia-llke binucleate fungi in soil in the greenhou,- Ft10.0, 1.0, and 0.1 
micrograms/g soil. 
 Soil was infested separately withisolates of R. solani (AG-2 type 1, AG-2 type 2, and AG-11) and isolates ofRhizoctonia-like binucleate fungi (CAG-o, CAG-3, CAG-4, and CAG-5) from
soil and plants in Georgia, USA. 
 Of the 14 isolates, only 1 isolate of R.
solani, AG-2 type 1, was resistant to pencycuron and caused root andhypocotyl rot in snap bean at all dosages tested. Root and hypocotyl rotsof snap bean caused by isolates of R. solani AG-2 type 2, AG-4, a 2ndisolate of AG-2 type 1, and isolates of CAG-5 were controlled by pencicuron
at 10.0 and 1.0 micrograms/g soil. Colony-forming units of only I isolateeach of AG-2 type 1. CAG-4, and CAG-5 were detected in soil 3 wk. after
treatment at 10.0 microgram;/g. (AS) 
 See also 0337 0369 0370 
 0384
 
0388 0390
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30764 AZZAM, 0. 1.; MAKKOUK, K.M. 1986. Purifl cation of two potyvirua 
isolates infecting Phaseolun vulgari.; L. in Lebanon. Phytopathologia 
Mediterranea 25:125-130. En., Stun.En., It., 17 Itef., 11. [ICARDA, P.O. Dox 
5166, Aleppo, Syria] 

Phaseoluai vulgurn a. Viror.e:;. Isolr.tion. Aruly I: . Lebanon. 

A purlfication prcdiv devlopqed the potyvi ru:; (52-82war; for h, inolates 
and 53-82) recently reported from Lta:non. Viru:;i-;olate; were propagated 
in Phaseolu: vulgar-i:n cv. Sutter Pin,:i and/ori FIlak Turtle Soup aid 
harvu:ited arcound 3 wk. afterij,(icuio ;,tier. Infeetud tJ::iue war, extracted in 
0.5 molar K2ltPO4l curtii rigr 0.00(1K motr- tTA, 0.02 molar-v NaPi003, 0.01 molar 
DIECA, arid 3 percent, X-100 -8,t, with percent'riton 141 clarJicd ;25 
chloroform 4 25 pircerit (rirtKtij t:tr;it- oride, aild eoneentiated by hlipi 
sipeed celtrt fugation. Thei ,!]!i t ettaited wia : uun rended Ill 0.5 mlar 
sodtium eitrate: bifferI' 1,1 7,-, , nd flu t tir purified by Ceritrif'u ution on 
.lcure'se derl ty pratirir id with the r;amcit'l'er. Vi ie; coneh. at 
the differ'ent at;' of, thle purificztion procrtduir, wa:.; monitore'd by ELISA, 
and the f iall pu-ified materal' wi; ;i:;ceit li foir- iurity and recovery of 
nonagriegated vJiru:i IJW-tiel:, by :1uureue den:ity g:r-adent centrilfugation. 
Virun yield wti: es tilrimt.ed to rarige btween 20-30 mg/kg tJin:u-. The 
pirif ld vilpla (53-82) wa:- injected i to i rabbit . The antiserum produced 
wan used for, virun detection in itl'fcted Lean lefaven3 by EI, !SA. Te A405 
vaue:, obtained for' infecte'd tru, were hij_,3i (1.5), wherear; those for 
healthy bean were 0. 1 after a 90 mIn :iib:;tr'ato incubation, an Indication 
that the procedur-e followed produ ,dc a ft;lrIiy puriflied vi runI pr'epiration. 
(AS) 

0362 
30611 BAJET, N.B. 1983. Detection of ar golden r-aic virus in host 
tisnuez arid infectivity of it:. gtoome: in bean meiophyll protoplasts. Ph.D. 
The-la. Urbana, Univer:ity of' 11lrioi : at Urbra-Champaign. 140p. En., Sum, 

En., 111 Ief., iI. 

Phaeolusn vulglrj:;. Bea galdo reio:aic viru:;. Analy:dr. I olation. USA. 

Indirect, fluorescent antibody (F-Ab) tarlring, I(LISA, and DNA-PNA
 
hybridizrtton tin nitrocellelose (dot blot) were uried to detect 13GMVin
 
Phaneolu: vuljiri: Top Crop. I-Ab staining of' nection:; fronm leaves, stems,
 
and root:.; ,howed that e- wan ii limited of
vir-al en present a no. 
mesophyl I celslr, in some ,:1 -Lmoents and phloem parenchyma of 
trifoilci.te leaves, arid it ,' . element.r; arid ,)hloem pareneyma of tihe 
nten. No viral antigen war; dotceded from the rootA. .,iolated codls from 
trifoliolarte leaves ,;howcd BOGIMV-cpecific fluorencence ill the nucleus and 
cytoplamtn. By FiA,, virun titer:; in trifoliolate leavei: rea(lied a max. of 
73-125 micr'ogram:/g ti csue between 6-18 day- after inoculation of the 
primary leaves. Max. titer:; in e;t-ri. were 1.0-1.8 microglams/g tissue 
between 16-22 day:, after inoculation, and in inoculated prlimaxy leaves 
0.1C-0.15 microg'ams/g between 18-26 days after inoculatlon. Dot blots of 
nap or nucleic acid extracts from trifoliolate leaven c.hwed oignals even 
well into the hroce infection stage when viral titer by ELISA wan low. 
These results suggent that 1GMV genome exsats ' srie( stable form other 

than an an intact virion in chronically diseased plarts. High yields of 
viable protoplantn were obtained from the pr'imary leaves of Top Crop beans 
treated for 4 h in a mixture of Cellulase, Macerozyme, mannitol, and 2-N
morpholinoethane nulfori acid. Protoplant yield and viability were 
affecte Iv the age of the source plants, erzyyme cnoen., pH, and the 
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ornotic condition,;. The protordlast were Infected with BGMV viral (single
stranded) DNA. F-At atalning shliowed that up to 145 percent of the
protoplasts were infected. Nucleic acid sequences complementary to the 
-iral genone were dctected by PEA-PI hybridization after inoculation of 
the protopla;ti. The fndinigs sfie cofriI that be.an menophyll cells are
 
susceptible to DGV'Vitnfectio. '1AS
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31103 KYLE, M.. ; P'IOVVIDENI'1, kt. 1987. Inheritance of resistance to potato
y viru:es il Phas3eolusl vulgarii; L. 1. Two independent gene for resistance 
tc ateI on m:o:.-ac virt -2. Theoretical and Applied Genetics 
74 (5) :i95 - 00. Fn., 2u. En., 4, Ref. [Dept. of P-ant Dreeding, Dradfield 
Haill, ('ore-I 1 Univ., Ithi a, NY 1141813, ULA] 

PharieoiLu: vul l;.ri,. [Inheritance. lital nce. Wat.ermelon mosaice virus.
 
Cros2;hreeding. Dean eomlm1on 
 2mosai( viruo;. IlI-:kye eowpea mosaic virus.
 
Cowe a alhld-lorne Mosaic vilr'u:.
Soy tean,riogaic virun. Genel. USA. 

1(1i2:5tarce to wiatulril'rlon I. "La i( Vilru:-2 WIV-2) Ir Phaseol us vulgdris is 
co(nferred by 2 distinct dut iniant alle/e:iat indepenident loci. Based on
 
segr ega ticrl (Il 1, 1ocu; I.: nated Wv and
I degi g:; the other, 4{abw.The
 
dcainant at (- Wmv fir v. Great 
 NoIrtherr I 10 lprevent. ,yste ic spread 
ofI t t!2 vIr!:; ttt v'i' r t!I3i ; nI "oit Jin Inoculated tissue. In 
2:l (Ill.:t , F-c:V ,- th ((ca(3 : 1 21 o realJstance to WHI-2 below 30 
degr'Ie: Cel: il . t hI.W t f iI , plnt; that carry li; allele in the
 
aberle of mll'i fy tri orI tI I I 
fac or : dvl0op vy2tIemicv veiria] necrosis 
upon I no-ul Ltio i wiIh thti viru: tLit re:llt 2 n rapid death. Pathotype
 
Lpe If i jty ha.' not. -n ,mo ;tr;e d 1 r t: 1iilrt 2.1a lele; 
 both factors
 
Cod'er r:i f Itanc to (-VI ry i;o t
1t,. A tetnp.-sen:d.tive 'shift in

(41 2tanl i:. rllt.i.t w(.tr dxr;Iriant Ilelc2 at these 
loci. Parental,
 
reci Jroczl/ di hy I F 1 t ticrn, ard :,elected F3 famil ies were
[id 1011 
inoculatd wi t po tyvi I'll I ! 1 (} ICMV),) , 1 (It] a keye cowpea mosaic virus),
Cam (cowl, ahl id-bor'e.2 - i'ru:;) , atndl :1.2 (s oybx!an mosaic virus) , and;I ,! v 

held at 35 degcte:; CelJi . F1I population:; dtyv -lopod vascular necrosis 
compl]etly 
or pritt lily limit ld u inoculilted tiosue, while F3 families
 
from WhV-211 twet ble I(1C, te1:were 
ur-iformly lul:eeptible to these
 
vlru-2e2. '111 IIt] I l:twcer.
r hIrI' 11::w,Wmv, and other &ones for potyvirus
 
resistance :upgg!(t 
 Ili 1U.11teVolItionthe! of reu:intanee and viral
 
pathogerd. ity. .
 

30714 I.ISA, V.; LAVAI.. G. ; 'EIESINI, 5. 198. Broad bean wilt virus

in fagiolo in Friulj-Ver,.et:IiI Giulia. (Droad tean wIIt. 
virus in climbing
bean in Friul1-Ve rezia Giulia). Informator. Fitopaitologico 36(4) :31-32. 
It., Sum. -, E.n., 9 Pef., 1I. [Iitituto di Fitovirologia Applicata del 
CHR, Torino, italy) 

Phaseolus2 vu Igi.-ri;. Proad be:irnwilt vi r13. 1211at ion. CulItivar3. 
Pathogenicity. Italy. 

Broad bean wilt virus wal2 isolated in 1983 from climbing bean in 
Frluli-Vernezia Giulia, NE Italy. The viru:2 1J3olatc blongs to surotype I. 
Experimentally the viru. inil'cted 8 Il. vulgaris cv. out of 9 and 2 types of 
P. eoccireti with iymptom ranging from moaie and leaf distortion to 
symptcwless infection. (AS) 

0365 
28978 OMAR, P.A.; MEHIAI, F.F.; ZAYED, E.A.; DEIF, A.A. 1985. Biological
studies on some seed-borne viruses and their effect on vegetative growth
and yield component of the host plants. Acta Phytopathologica Academiae
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ungar'icae s978 let'.,ScIentiarLm II 20(1-2) : .ium. En., 39 11 . [Agricultural 
Botany Dept., Faculty of'AgHIcul tur, ranta Univ. , Kaf'r-Ei-She Jkh , Egyvpt) 

Ph areolu. vul 'ga'iv. He:m cm.rmy m Ici C! vi r'u:. Ho-It r'. DI:ca:;' 

tranxminaion. Sympt oratology. Yield eorlponenlit.:. Electro rirt clroco py . Egypt. 

BCMV was la:olated friom ratur;lly Infc'ted be an plant and Identifled on the 
ba:i34 of the hot range, muode: Ibyn, ti.l ity, arid electionof' t rarcini 


microscopy. Symptcm, induced by thJi. viru: on hot planit, were rueor-ded. 
BChV way ea:ally trarnmitted by cap uitrn anlabralive. CWMV wa.; found to be 
tranfiritted through be:ari scedz by perc,.it iid ti'ri:iitted byaH.'d means of 

Myzus persiclae. Eltetr'on ml i'oaolAC UximJIi tion of'wean leaf" extract 
infected with 13CMV j:olatea cmewed the prle :en(!e of I'I anentotna; f lexouo.a 

particles. If'ection with }1CMV canaied a ni gnificant reduction in plant 
height., leaf area and no. of Ieavei;/be an plarit. DM content ." Ian leavea 

decreased idgn f'iczitly ac a rmlt of' ir(ietJoii with the vivus. No. ci' 
pods/plant and rio. of :ced:/pcf :cIgnift aritiy decrr'aced a:; a rcsiuit of' 
infection. A :dgdficant reduction in cecd wt./pliant (yild) or' bean plantsi 

waa r'ecor'ded a' ia iii t r with "eid Arid and DMOfr fcif'etiori iWMV. x seed 

produced by Infected bean p1iitn.:wre :iiidflciiit.ly icduced in compar'rion 
with healthy one:. Gimtlayr 0.udiu win onridet id on :;oylein riiocae viru 

and lettce mO:3ic ViVULa. (AG ) 

0366l
 

31032 RlAO, A...N. ; I.AK.'111 iAN,P.E .; OdllF, T.; lIfltI C.G.'I. , 1987.
 
lderitifica tio, (I' a euoty tiint eirndi tin:iJif ainorizc'
new ard -cix 
stralria of red clover rnecrotic mo:;A vli'o. Phytopathology 77(7):99b-999. 
En., Sum. En, P ilef. , I1. [Dept. of til on'y, Teixa: A & M Univ., College 

Station, TX 7','81l3-l; 5(, IIGA 

PhIaceo tlAINvUl g t'i:;. tiedel evvr reciotic ru!;tii' vj i:'. ilace:;. Clniada. 

The rintJgv!er : ?, c l (CNMV)i realtioilhi of 'eidil ovei' n(:rotl io:(i- viviuc 


tr'ain -Eng (Englorid), AUin ( i), ind tl (Caricida) Weere Coipar'ed witn 

the 3 establi: led :cerotypc: of' th v'iri:; iCtltV-TptM 3il (crotypo A), RCNMV-
TpM 118 (cerotype 13), ad t<V-P' (,eiiitYpI; C) by immiirnOdif'U:don teast. 
All. train: were in;lJritai nd aid fi'Opagat d I ;vu/iii cv. Redii!: gi 

Kidney. ThieeC tett: di ffererilited bCtitV-Car; from ciloty1(':; A and C hilt riot. 

f'om ce otype I. It o;t: d,rliirOi:;.Irated ilthi Ith t lC'N V-Itnj iiid flCNMV-Au:c 
con;itute! a rr(c .:erotyI , 1', :di,(,tht y woret rerniogi cii iy 
iridi, tJrlVnui: abl e and difI'fer'ed i'rini the 3 re rvotypei of' the vinu a. By meall 

ofX it'agel (i'o:i:-;!b:ioI'utIionIcypt., altij;do cc.l ;pcel l for each :erotype 
weet'edemnr ti;tid. 'Iie;e t e.talo hied that. ItCUIV-Au::cc anticelur 

onritained Lci'roct+eci f'i c itl tiodi c: vract trig c+cc l'tc1 ly with :i'(otypen B 
and C. Coa t I,ct(i Ivn: ( ICII.V Inc migrated i: i ngl,. componentio m ) :;vi';ii in 
poIyIicIr'y lamide gelIorr'(,:;pundi ng to(,coly efld( t:; with a rel . wt. of' about 
140,000 dalt.onc;. Polyacrylaiil d gel I dierhre ttii uriACy ia: of nUunt 

prt'teini prit t allly dI geated with VPJ frotete nrviol ed i fidft imr 
difr'eencecl tetweern RCNMV-Sw (ace;'type C) ilid oh!l' !tr'alirin Of' the VI cUo. 
Similar, analyni with chymotrypcil i.nicii Ited lhattL' coat pro tein: of 

RCNMV-Eng and RCNMV-Au: were idertical and diifferid f'r'omthe otheraJ. The 

antigeaic and other Inoper'tie:; of tICH)tv ceretype-i aia' di:cucd iii emlation 
to taxonriilc Ide,,tity. (AS) 

0367
 

31037 ZA3i0iLIM, E.M,; CAIVALIIO, . ,E 198/. Tuor'ec do virru do moaico 
comm do feijoeiro (bean eoinmorl moyalc viru), em folha: inoeulodac e em 

sementey, detectados piol tey3te do imunoadsor'cao com eririma. (Lveic of 
bean common mo:3ale viru-i in inoculated Lean leave. and seedar, detected by 
enzyme-linked immunosor'bent ansay:). Fitopetologia Braiileira 12(1):78-82. 
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Pt., Sum. Pt., En., 22 Ref., Ii. [Depto. do Fitopatologia, Univ. Federal de 
Vicoa, 36.570 Vicosa-RK, Brasil] 

Phan-olus vulgarity. Ciltivars. Bean common mosaic viruz. Inoculation.
 
Analysis. Pathogenicity. Brazil.
 

Four' dry bean cv. wore compard a: multiplication host-:; for BCMV. Virus 
concn. were asayed in the inoculated, primary leaves by ELISA aq a
 
function of time. Reulot suggested that primaiy leaves of Red Kidney,

Santana, arid Bountiful can be advantageoutny employed a,.r multipiJcation

hoatsa; among the 14, Red Fidnrcy ii the bea,!t cv. to, or antigen contentr were 
found in priary leavers of Rico 23, and Carioca, adopted an control, was 
cornfiried as immurie, with no virus increare detected throughout the expt. A 
clearly defined antigen peak wa:r found for each of the 3 best boat Cv. 
between 9-12 dayn after, inoculation. The antigen conen. fell off rapidly
after' that. BCtV war !a: lly detect ed by ELiSA in half-embryos from Infected 
seeds; it wat; found in 68 percent of Saitanaiand in 81 perce nt of Rtco 23 
beed taken from bean plantsa inoculated a t he primr ry Iraf" stage arid grown 
under greentreunf condition:;. (AS) 

30739 ZAMBOLI, F.H. ; CAHVAILO, M.G. Pl; MATIUOKA, K. 1986. MWtodo
 
alternativo de purifJ(I aou 
 to r10a11 Moral co-conirai do feijoeira.
 
(Alternativy method to puii y i:*a (1,1:101! Mosa;i virus). Revista Corer
 
33(188) :3i41-3r1. Pt., Pt., 14 lef'., 11.. Fi,, [Depto. Ce Fitot'atologia 
da U.F.V. , 36. 3 Vico:ia-t'f, it I 

Phaseolur vul 'ri!a. b3;an Commi no ic ' vir'uti. l:eloiatiorn. Analysis. Brazil. 

BCHV, a potyvirrua, war purified employin g borate buffer at moderately high 
pH1 in the extraction, and thereafter, In the presonce of urea and 2
mercaptoethanol to prevent [article aggrc7tion. Vi vu.u particles were 
procipi tated with polyethy lenej'lyco] just after Jui eo extraction and 
clarification. Only I cycle of differ'ent.ial eentri furation was performed 
before tire [inal i opyri c centrifugation in CaC]. The virus was not 
stabilized for' thi latter' step. Yield of purified DCMV was about 3 mg/kg
primary leaves, which i: acceptable in view of' the high degree of purity of 
tire final vru., prior'ation. Antiera .preeredwith this antigen did not 
react at adl in thu mierop ccipitation and ELISA tests against healthy

coniroln. (AS) See alro 0337 0388 0395
 

E05 Nematodes
 

0369
 
30727 GADABU, A.D. 1986. Multipest economic thrsholds on snap beans. Ph.D. 
Thesis. Gainesville, Ulniverri ty of Florida. 199p. En., Sum. En., 252 Ref., 
i1.
 

Phaseolus vulgarian. Snap beans. Defoliation. Meloidogyne incognita. 
Uromyces phaceoli. Fungicides. Diseane control. Yields. USA. 

During 19811-85, a rio. of groerliou:re and field expt. were carried out at tile 
Tropical Researci and Education Center in Homestead (Dade County, Florida,
USA) to determine the effect of manual defoliation, tcloidogyne incognita,
bean rust, arid various other, nematodes on Sprite snap beans. Treatments 
consisted of total defoliation (100 percent), 0, 25, 50, and 75 percent 
defoliation at various plant growth stages; 0, 10, 
100, 1000, 10,000, and
 
100,000 M. incognita eggs and juveniles/pot, fungicide sprays which 
included bitertanol at 7-day intervals, mancozeb tank-mixed with S at 4 to 
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115- 7-, arid -dit' i tit viva] !;, r'e:ip..,and -,nt I I'ornliga,%tior, with metaorn-Lodiin 
tat 0, 117, 911, 18'7, .181, ad 3174 i .'r'/hL, id a IvplI'ZLV One at 935 

litez'a/ha. Manuzld noul-iti n ecm:,tW the! hiiiu:1. :iiiaj, teat' yieldi lnyuws at 
ifu1 bloin airid pocd :;et lktt in Lii.lt Ii,-t arnd 1th- ~tt fln~ui~ip buan 
yield Ioan; wan: o,L uvcd it, tiii: ', jA!C(-ee t, dtlA'l i .1 ia I Vt'! iti Lii!hb iXtt. 
'Total. dtefoliatiout e:;Ul tl in Lihe h tiI5'3' I!I (,I: (': . l'ii. I wi:; 
negatlvtcly curie] ~ateit to Mi. I iuo!il a po'(at!Ion I*v(-!; .Willi, pjrta Wo,-,, 
17rOWn Ill [OUtl -fll iie( triitatiod; W-I ( nt ii ' yivi wir a] no irivireI.; -y 
riul ilied 'o iii;touic'd( pouu] ticon Ivive I .'ti;i :nu I1def'] iali it oiciirr'tt on 

ririiiLui-Ia):~i t t i! L.Y lit :a: 01) ow i :;oilwa:-'t. '2ontit. 
i nucii'.o,e withLi 1(0 eji,!: a.!ii~vei 1./ I. t Wi:- otaei(-',',d thi. jIoriZtn: With 
Lii.hlgic lk:,. iiiv , , iii: t i'vl tit( I uweat yi 12 whur'eo :i p aritui 

wt1in1iol -4 V Iy' I 1 i' 1t iL] u tIt I,Id I , . 1 1jrIc yi Il -I d I ' ~il:wIy ' iot 

llj 1in! iy i'l -N"i' ('I :;i i tiIliig)I i, r ." r'I,t I vII I 'l I11i iiio 5 a lijIIiji o 

;Idpp] I i'o ti 0i1)1;: Vo! I lit .l:b I. Yi e W,I! fi ' (t k-, vi: 1, Ly t h (-eo~in 
r'unt w , nri i r i i]o i'l ivy:,wihv e:'!,( rine4d 

03110 
IOJ 1986. 

J ricogriit (-aca 4i1 1 ia:;, ido:;d ill lIi;ti itr nioloiIi , ('iv11 ii1 U,' Villigi:
T 

30752? tAN.2(i F ii i HANG1, C- fnltv., '0 0,ntzlit ii li(A of dopynie 

ev . III co 23. ( riturout in- t e twrei MIA]o IO It(!ri I rwj ,ni t ZI. i'Ol( 'i I l 
Jili zuito Ii i ;3 i : i i l i] I :. I'li:iOeol ' Vill 1)r'Iv a cv. Iii o Pii230 

ICfntrlo flaii'd~ vIII Bt li, jejct(:I ico:a/IDtUtA-t . ,I . .11. Iijiii liii' , Cal xa 

tiione: ol it: Vill ili- cIo wIi I -t~ii Iaol a I, ionl. liii i(-t o: 
I noc ol i uon. Illii:: 1 

it:.ij q-y Iaa. Il I iia .v 

'I'll(1 ii'l ild i civ. itiloolituiyit le 11 arid 3Illint t kitweii icogial Lii 
ilal Lt:f 1; !' ' 1;ot, Ii:'of r', ii it: onil Ilia:olun va] j.7ui a~vi cRco 23 were(. 
:Ltuyt -it in gre' tny. c'x t. t werev (I ) potl: with :;oil,Teiatirit.:' Ae~r'ilc 
i n1'(:I, -Ie!withi rwi-mt i, -, 'r'' U. o planife:',eand wi tii theL.ic iarlgoiii 
t'iiagui 2. Wk:. ;.ttv or' p1 it'ijg; (,") . caltode arid I'l-igU:' :I mIlIiiinieOaL1 Y p ice'(d 
in thie p;.:, it jor to riIli at] ing; (3) l :inldelnted wIith thi- 'unirgiia pal or 

to boan p! iiriti ig a rt nv iv. Lid1 i ri ti'cuticeit( 2 Wk.. if t or' jI In;I igF,; (4 ) 
po Fa; t rii'i'::it Wi tihL)( wii'i. iid ;:; muoit aiim!(ii :15 t'l. L-Itoit.' Cnrgi A 3, lter' an 
1, .rt lk ; toI': i III,! I to Wi I it1 iiv:toit anId fongoljui tw I'or'e arliit alr't 1 obraItrig (11) 

riolfi Ic weri-p'liating; (6) Cii:te ot, i: ulitck'. iienulLt:' Oviliiotoii 45 itay:i
after' ~i'ant'i rq. !l.y WI of1 r ocuL' orld laeri;a]pr-t:- it: wfo. I:anrooi, ,ympolrin: 

ricodie arit the: i'kigi i O Lan. Tii l'i'i' ofi Liii ipirvo di icri. or' 
caominred wI iih Uiii: I'iirgi. a lu:;eut Il!w, malli loot, gill:t; howi-vur', root. 
Lranching appooil(, to be tri!vLdby Iii( riAn:it.d(-. NUv~TM.OcIc-trnf'ctu~cd 
plant:; apltirul to gr'Molt(- thiiorii n! 'evted onu:i. Ttie:-e e'ficata, :3emed 
to 01"! fl'Imiu- tri) t-e'tj i gqal Ii:!. I ri'ietiion b~yH..liol il . (A.;) 

() 71 
30708u F31A:i;lt;!,I.,WtitfQTI'Rl, J. M. ; BROOKEft(,It. C'. 1983,. iienlicirieiof'i 
lii aai.1 i:u: Vill : L;;i : go nev':i Lion ri'cgnita.o a rig], t: of' 11(- o.I itoyruie 

Itervtyil ogy , Ui-ii v . or' Cal i f'or'il a, Paiv if, 10 WA ICA 9516, 

Phascol U--,vol goar'i:. Meit.]olgne i rcogri La. Mirner'a-. C.Snaip (An content. 
N. Growth. i'iioto:'yn then] ;. Chiovo ptyl .1. Letiii lirea . CiootA. liacts. Yields. 
Canada . 
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Cne-wk.-old Pha-secl ii: vul ,aiil p! ic' were iinoculated with 0, 2000, 4000,1andl 000 Wltiodouynr irio u / .nt, and grown under coritrolle,condition, (21 deprt&e' ,"!c,Cel l11-L da at 400 mic'roE/quare meter/s, 16derrees Cel cIJus, 10-h r.c I cy,-'cu. At, nriewal up to 28 days after1 oculationr, morlholot"',.. d phly 'olct icci.] chirv,'.1 ei:ti's of the bean 
FlITt; w? -dc:'Id!t U: !t I(, t I'uctVe and noriC( tructive ,:, y:. Netv atod(significantly docrtci 4,('! 1tal C, H, and N iontentc., and p., ''y wt. fro
8 day. , and !'PIcowr: , pod]tI, :'tcd:, and eaf rea Iifte, 1 dayr. Plantr'sTti 

Itwi.Icde,.t : i L, it , I , t 2d1 h rit'ect onri, rut
1hotosynthutl: a;t., a:-J crj clci'
do,cI a ,, lnd/cl chi(roiiyll and contents;:;ucd w ii. ,I i. 1nd 'h lt, i'I coiitent wit io1 2. ChIICI tiylI

eonteht h ti'yi i-t i . .; ,i 
 !1:1!ft, with1 I rt cI c decreas-e(!d time. Thictr 'Il t , r:IL, t 1- 1 ! ;c ,! i ate cheI'I i' o I oC nemat cdand ho I;ti vT: 1t or t rit 'I, t - .1 t t, Oi If:t'ed piant.c Ic
 
di - CU::
 

J0V00 , :. (1 C,1I itii, for L 't( ,o ling
a t 

t- tj;_,3,',i b , I'A I9 (( I V'.. J4 •- :, 1-t I : jt, . , 1 I In. : Ztt, U n "n, i eNt'11b ,L111 3, ARO,t t Th e
 
Viol (ca lC i]t r .
 . .f'ai 1 

Phas:etioji zlz vu .t , j I".t, ViC l
 
Cor, t.'- i V ,
 

a In(Lr.0 l ,,, i , t:I2ui intI I 1f II" I' t aIu tA:: o1' an nnic and
i.ii i ,t, ;III-!d 'iIl , , t ,: i4C.I'llV, 1 ' !/ il "111-J .: 

' kno itowc, heloidoyre Javanica,IiV, t-1 y t::(.wth o yc!,": L"' t1;(, t, and "'eeL. Th e 
cond121t 11o t,, i t ' ,I,' I'tt I i i I 'I t nd !,grf'ee of nrfectiot 

M>n w,. , I t' I ' r Ti:-I n il r'm tc: -arcI-i . t. l;tin
J,n) i:f 'p :-,,h r i i ', y t t:. t . -J,: , t,t i 11 I i, Frmi tjon but lcno(t,n( .)f 11 w,hIqInl t ' 'w a n d n 1c h ange.,r~a t od e

Pttii,;, Wr ,, i .; and 

y ,I 1 I ii 


i: I I (;ited lo'iJ radiati k cIoll. In the ILt 
1' tId, I, t. it oIlIl- Ol i;,fit W,i i imI] an!-"o tratJ;v 11 , uitret 1~1:.t. ; %uar'.i 1, h f '(j Ii, t d s;o I] ccnfd it j ",ni , Wije 

of
ill th(e 

o ''.a 1" l, 1 11, t eit m,-,1 rI !'l1I td ,l I JIi''I ; . fi,t the 2nd
'.'yc . , ij i t 1r'(' i , t Z ' uLI..l ':IlT' ITi i x i 1it: 2t.hi 
 ' II.lated aniid[",IiI'Tidi I IT ! 1,'vt :I llI y i i ItT L1!Itt-, Wh C5 JIl ir gi ndex greatly 
de 1- ad c IT -],. t ii , r IItI. l (!,e JA a rffc:'cr, e:, In fresh chootW't. l 1 t!o: '-l.: t I'- .t , e laru- l'1- clt amended with hiti:.We '- :1 V Lu ,:I t,.4 th-atl J ,iiadl ted ,oil1 coritiona,
especial ly i 1It,. Ii .,yot I. II aCd aU tiii Lt, celI, higher level of1.1it ;-il 'Iy '''' . r, IW, I. i'culalv actinorfiyeeteL, was found .it Ile 
2nd cyeCl: T, I:o a ii 'i 

E06 hysiological Dlso'ic 

03"329997 BORGXAN, .M. 1082. The effect of air pollutants on the
photoynthetic aw dark recir'atiori ratc'a of 11haor-olus vulgarls. Ph.D.The-i.. Boston, c::ach, c' tt. l, Nctrtnea:t, rn Universi ty. 127p. Yn., 96 Ref. 
It. 

Pthas V.eol.ulvuliari ci. li, n. .i'2; if:ame. P14hotoynthelis . Pltntr'~ir tonEe~rnIr~:oFp.r"a C)rat Ion. (1>Cria:i ~n i;,yiologica]iii p'c.a I;'] ant I disorders. PS.apa iad-a USS. 

The effect. of' co.i nucoU:' Cui!4tat.Jcn wit' pt. 1 tant onetgaeson ard groOs
chotoc-ynthe:7i- , dark r'ez rii t-.. tricptal:ian 

t 
:gr'occ photosynthesais ratios,root:shoot ratic-.', atrii chlircpla:'t ult ra: ructare we examined. Plants of 

ti lt 

t
I.

http:V.eol.ul


bean cv. Blue Lakes were grown in paired plexi-glass chambers given a 
continuous supply of synthetic pollutant-free air. In additiop Lo this air 
supply I chamber receivec a low coven. of either CC or N02, or S02, or a 
mixture of the 3. Plant,; in 03 expt. were j7,own in pol yethylene

greenhouses. Photosynthetic and resipiration rates cf 12- 19-day-old
to 
plant- were measured by infrared gas anatlyni ,. The plarlts were dried and 
root:shoot ratios cal culated. Tissue samples, were excised from plants used 
in the study and prepared for' electron microncopy. A significant increase 
(28.9 percent) in gross prutosynthesis of [Aants exposed to 10 pin CO was 
evident compared with tht control: Althougjr net photoynthesis; was not
 
significantly affec-ed 
 by 0.035-0.010 1n 1102, gross photosyntheui:;, dark 
resfirati.n, and respirpat on:gross 'hoto:yntheis ratios were -ignlf'iantly 
groater than in ontrol:s Coocn. of 0.04-0.0 SO2 resulted in signifiaantly 
greater' respiration and r enpiration:ro ; phopo.,ynrt.he::3 ratios. A In( SO2 
expt. received 0.04-0.05 pIm F,02 cirtJniou ty plul a
 
6-to 10-h fLr j.it.'ton ptr'iod with 0.,2 1,1n 10 . Tbi; proCdure resirltod in
 
significantly t net grori tnoto'yrthotC
edused arid "r e. A mlxtur't C, CG,
002, and NO" Ir. coren. of 10, 0.04-0.C, ad 0.0 l -0.040 p tn, reap., had ni 
sLignificant effect on the tcve phyI:ic Iog 'l p oee'30';. 03 exposures o 
10-20 p lpi for' 0 h a day, . i:ay:; wetk, re'ultvd in0 progreasively lower net 
and gross; t a'; tle w, .kpboto3yntteti rtrs ;irod resp' ration:gross
ptotnsythe-:ls; ratio;. wer', sigrn Iiitly hiti r. 03 1 porirges of 6-8 pro
reduced net and gros;s thotayrthc' c r'tii3s Elrif'jeant.ly !I, was corncluded .

that these I o'I (V (eve' of 0(1 lt rirt e ave eanabl e of altering

1hy rJ olcogirJ ictivtte wIh it '1 rI '33L I 'educed yield. tAS
 

307213 LIt' d. . . E.s(I , J. F1 I . "' , nt r'iw':h an lysis, of'
 
diso 33013 dat.-it: ultjon.
urei rowth irdifi d Hit chitrds f' Scientia
 
fiorticlu 
 torae 1814 :VjO1- 14 . fe. Fn. , '; tefO . , II. [Dcpt . of' Ervironnental 
IHorticul ture, triv. T C'i Crrr',ta 10v3i", CA 95o616 , USA 1 

Phaseolur(s Vul FiV'i.!. tj, a Gr1 C,ne.' '-rAli .. th. Mathematical model . USA. 

A method jis pre'ented f',.r aalyzi l ri , d'ita plantrs withgi-cwth of 

di ecorti nLou O I R rR il fr''om it !uddcn :;hort-tcrr ehtlage in the
 
environment of the 
 p a 1 t'chnique provide:; a quantification of o
 
treatment 
 effect on pliint I,riLt whIere the E7.owtth of' the c(.ntrcl plants( can 
be reprc-ented by the Riuhard: function. Growth d ta fron phytotron-grcwn 
sap bean plant: ubjeetedc to cr1.odI 93 "Xponures are used to illustrate 
the method. Ftithr aprlcOti -'3 of' the approacl are iurggestcd, inaluding
the analysi; of multiple and tingle, s iort-tern: and lorig-ter"', episcdic 
events on plarrt growth. (A 'ee alno 0'60 

FO0 PEST CONTROL AND ENTOMOLOGY 

03 'i 
31003 RAFFA, P.F. 1987. Fftept ctf host psrnt on :nnlbalirsi rates by fall 
armyworm (Lepidoptora: Ioetui da) E.vironmentallarvae. Entomology

16(3):672-675. En., Sim. Fr., 18 1Rce. [Pept. of Entooiog , Univ. 
 of 
Wiscon.in, Madison, W7 53/106, lISA] 

Phasrcolus vulEgo ris. rcd rptera irugipe "a. Il.;eet bioio5 
r .. USA. 

The fall azrmywor's, 5[podo; t3:; frugiper'a. a poiypiragous pest of grasses and 
legumes, :howed higher rates of' canribalri:m w.ei feeding on red kidney bean 
seedlinL,, than on maize seedlings. These differences are relatuo to 
behavioral freference-. In choice teasts3, the larvae showed a strong
preference for maize. To see if these differences in cann-Lbalisn rates 
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could be attributed to hoat chemis~ry alone, these tests were repeated
using ditached maize and bean leaf disks. No differences in cannibalism 
rates were obterved under there con-itions, although cannibalin on maize 
was higher than in earlier expt. In no-choice teats, the efficiency of
conversion of inLgeated food was higiur on maize seedling foliage than on
bean seedling fuliage. The efficiency of ceonver:ion of ingested food ofcannibalizing larvie that. were lini ted to other, larvae as a food source 
was equivalent to that on maize. Larvae wee: able to offs. t these 
difference: in food quality to ac~ne degree by inerea:,Jng relative
consitnrption rate:. beans.on The RGI war;hifh: t on maize, 2nd highest onother larvae, and Iowea t-in.t on Thuoe datiarovide tilt 1st nutritional 
irdiceo for a narml.-ly herbi ve au:; :1peeieo o a ,rid volou.; diet, and so 
are useful for eciogical -tudiu; >1 betwee.-le:: conj:aritons relating
growth to food-:; uree difftrre re:, (AS) ee zlaio 0283 

F01 Injurioun Tnniect;,, Miteos and their Control 

C,'(

30760 BOICA JUNICth, A.L.; VENITtAbll,, J.p. 1986. Pentenvolvinrento de Frtmiiia
tabaci (Gerln *diu, 1889) (ttcnoptera, Aleyrodi cri) em gen6tipos de feijao
(Phaneolur v i-r . of.(DvelUjl!:ort tiorrii tabaci (Homoptera,
Aleyroidia c) in or: gtnotya) . Anaji da Sori-dade E:tomol6gica do Braril
15(2):231-21 [, Pt- > Pt..,1:rn., !I f. , 11. [Depto. do BioloFia
Aplicad a Are ria,-f/!IEt e. f, Cai:y. Portal 31, 15.37, -ha 

,
So teira-SIP 1a ' 

Fhaseol arl: y ri*:. PTei: i:. t;& a roi!!:.:t, Ge Cal tivarli. Inlir et biology.
 
Brazil.
 

The biological eyc!( of iiri 1t taei Iin enotypes (Goiaio Precoce,
Carl-ora, G 2618, ?, and flotait) w t r'da by evaluating the 
egg-nynmh, i yr[jt- alt, nd egg-adult lh; of pert development. The
cycle wa: very hor on i no r. arc, and ( 2618, and lontg onBolinha; tle 1at,_l,egt x lgypr(-cu] ! , ::,tibti io s-type resir:tance.
 
Developmrnt from ,g t( adult I- ii'n
(,T lh, 1. ype was 17.61 iiore or leis
0.41; and 31.79 nore cr l 1.11id:y , i, th, w(:t and dry rearons, resp. 
(AS) 

C 37'30655 DOiOND Ii., M.. 8 . Efi car: a do: 'lote ac!ieid :,on el combate
quimico de la ararlit a or (o tara, alp. eo. jrijI (Phaseolus vulgaris
L.). (Hfficm.:c'ry of ut iven a,Ici itt HIire Ci control of the red

spider mite (Tetrarrychu:; :pp. I ir ten:). Toi:J Tng. Agr. San dos6,

Universidad do Coat aI ilea. 97 
 , F:iI., ftir. F3. , 50 oef., 11. 

Phaeelus vul r!ai:. Teli ryetri roe erdriedo:ori . Tetrrarehu urticae. Mite
 
control. Aearir!'t2, Co :ta Riea.
 

At the Fabli Baudtri Hutene go icultural .xptl. :at-atiin and on a commerciat
plantation in EL7Coco d Alajrlota, Ca:rta Rica, a trial was conducted to
detetnlne tho vffici 7ncy rf aiarcider (profcnofo, ethion, fenbutatin
oxide, cyte in, dioefr,,[, te'ltIdfon, arrrdproparglte) on the control ofTetrarychu:; nrocaludonJu: rand T. urticae in: teans. T. neocaledorieus was 
more susceptiolu t:o fthiur. aid profenofos than to the rest of the product.
used. 
 Thi-; sustr pliriIity was apparently similar dr'ing the egg and active 
stages. On the other ihand, 1. urti ceo wa.; more susceptible to cyhexatin
and dicofol than to th 'oat of the products used. Phytotoxicity was not
observed in any carre. On ttic contrary, atveral dayr after, the application
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plants, seemed to be re uvt.nratfed inl both tocalitie.s; this effect was; 
_,L.,ibut ed to the rut i it ienal ;tatu a of t lit 1 a;nta. ( AS-CAT) 

0 371F3 
30784 GARZA G. ,Ii. ChapiIij,'o, !5',xie-o. 1985,. Niveles econ6micun do dafio de la 
conchuuL:i FpI lachnoi v.ai iv,t. il Mut -ait (Colt cltea:Coccirnel lidae) ,en tvis 
vainiod-zden de t'ii3o0, Fh, eoliu L . (Fc(jooie' damage leVelS Of 
Ejilavhiit vcii iv, :JI, (Li t'lolol ii'.1 tO'"I Id inl thvii. ucan varieities). 
TtI. i, II igp z c in ve!il d Aulurioi'iiitii Cl CoItii i d oigrsu d 

u:I vC 1_i v I; F I 1 IIVt ti. cl 1v; I o ineit'l tat.aF,0c5. 

5~ ,. F 
1 

: Ii 1i tt I:, ion%,II v i' l~ I t1 11 tti l" l . var'. Caiiar'tio 
107? 0 ,, Ii 'Iii' II N ' ci' i'1,1 a1 11 I ' I I t d .V,-1Il' e 11, ",tag (' :, 

' 1 1%'<iii l 1 a ~ 'I i iii ll17I, Mexieo) 'Fit, 

F.t'Io',:IlI , I Ix.! : -Ii~ x I tudi Ld: , 
10. 1' rl!:0 fo, Ci..' r) 0 111 .,1 iili 1" I' Vill'. 0,1o (it 

A i t i I t,, I i Z: I" ] %,i I jt 'ciiFo l 1~ ' iil'eci iiofi 

'! I . a Ii .ci !iii Ii I ,T i ,Y t~i ; 'i' ia t o (The 

It a i e 0 ill ;:ff)az Ii' ' i'i till, m") F. iviturnu l :y vI (1, V on 

irtv tI.il' "o t"k u l"y e 

let. i't. . 71 . -I Ii ~ -1 t" :n:l'cot I'1AT-Pa 
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S 	 mon to western bean utworm, Loxagrotithalbioota, populations and toprediot' damage' on beans and maize.i Ph~eromone, traps, were a handad w~ater
bucket trap andf odified Japanese-beetle trap.. Fo. the overall.trapping" 

, season catches from both pheromone traps correlated well with atches from'
S'blaklg Utrapsand withone another; InE.addition,. total: cat-heiup o'-'Vthe time of peak' moth flight from all'3'traps oorrelated well with,'_ "' 

> percentage ofe damage to both beanpods and seeds However av. ailyU X>' 
-- :!, atch ashoyedoe? amowit 'f6vri n..ill-ty . asaociationd'a yit and -lack,of .between moth,'counts and damage., Traps looated'on'the'west side of fields" 

at 1.2m above ground provided the best ath'es' Results hof this satudysuggest, that pheromone -traps' can be used o eplacet'he standard blaklit ,,S7 trap, which is expensive, nonselective, bulky, and depene uonp wer
 source. (AS 

0381 . 
30654 VEGA M., R. 1981. Evaluac16n de inseoticidas'en el combatew de, 'larvasdlepid6pteros del cultivo del frijol (Phaseolus vulgaris). (Evaluation o 
insecticides in the control of Lepidoptera larvae in bean . TesisIng.Agr.San Jos6, Universidad de Costa Rica. 45p. Es., Sum. Es., 17 -Ref~
Phaseolus'vulgaris. Insecticides. Lepidoptera. Yields. Insect control. 
Costa 	 Rica. 

.~ 

"The effect of< 5 insecticides (methomyl, cypermethrin, acephate,' methyl
parathion,' and 'Bacillus thuringiensis) and a'control treatment on thecontrol of- Lepidoptera.in a commercial plantation of bean cv. Jamapa wasstudied in the Upala area (Alajuela, Costa' Rica).~ The no. of larvae/plant,leaf area reduction (percentage), and'yield were ev'a'luated. The 1stevaluation was done 7 days after treatment application.' Larvae [population
in the control treatment was significatively superior to that the othertreatment/i evaluated. Av. populations in the' methyl: parathion and B. 
. t .i did not show significative differences, but were

uringieLn treatments 
significa,'±vely greater than populations under 	 the. methomyl, cyperaethrin,,and acephate ltreatments. The 2nd evaluation was performed 17 days aftertreatment application. 'Larvae populations for the control, B.
Churi'iiiensis, methyl parathion, and methomyl treatments did not, differsignifi I\tively among themselves, but were significatively greater thanthose under the cypermethrin and, acephate treatments,' between which nosignific ive .differences were found.> Application of acehate s'urpassedall other treatments in terms of. yield (except for cypermethrin). No 

-',statistically. significative'yield differences were found between the.methyl parathion and methomyl treatments, but yieold under both treatments .wazv,significatively superior to that of the control 'and B. thuringiensis
treatments. Yield under the microbiologic treatment was significatively
superior-to that of the control.: (AS (extraot)-CIAT)' See also 0G304 
0311 0418 0419 0.421 0422 
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0382-
30699 PATIL, M.M.; CHAUDHARI, A.'N. .1 86. Hieterosis in French 

' 

beans. Journalof Maharashtra Agricultural Universities 11(l):72-73. En.,'Sum., En., 6 Ref.[College of, Agriculture,' Pune-41i1 GG5, India] 
Phaseolus vulgaris. Snap beans. Crossbreeding. Heterosis. YS,lds. Yield, 
components. India,-V"oi 
 nl
Heterosis for grain yield and 6 yield components of ':]'..... 10 French bean F1 ~ 
hybrids derived from crosses between 6 parents (Pusaparvati, Khaki. Vaghya, 

68
 



' eterosis.. over theoid-parental value was obtained '"forno. of se da/pod:9Q(<2,r 
(64 18 percet)?fol lowed oygrain (51.07per0'ent) .;:yield n,n.of-,"' 

seeds/plant (46.00 percent),plant height(3 .65peicent), and no, oh
 

Ap~ds/plant: (314.55 peroent) . CoiiParatively, less het'rocts was observed for

pod length (2.094 percent).The parents Pusapaiati and Khaki,;with 
mean.


Sse ield of 0.n60 and -/plnt, raesen higeraresp.heterosise bIprovedv; Cort eetr,;adeil~answthe combinations; weves, udied. AOmax.benetioean''3'J'mostof cross h -none 'of 'th'e'crbsesinvolving low
 
loweyielding parents outyn 0
cloded !the high yielding parent Pusaparvati. 

(AS

0383 1 ~- 30722VWELKER, T.A.; STA~SWICK, P.; CHRISPEELS, M.J. 1986. Moleoular 
analysis of two phytohe agglutinin genes and their expression in Phaseolus 
vulgaris cv. Pinto, 'a letin-deficient cultivar of the bean. European
Molecular Biology Organization Journal 5(12):3075-3082. En., Sum. En., 31 7. 
Ref., Il.. Dept. of Biology C-016, Uiv. of California, San Diego, La
.Jolla, CA 92093, USA] '''' 

Phaseolus vulgaris. Seeds. Phytohemagglutinins. Genes. DNA. RA. USA , 

Phytohemagglutinin (PHA), theoseed letin of the common bean, is encoded by
2 highly'homologous, tademly linked genes, dlel and dle, which are r 
coordinately expressed at high levels in developing cotyledons. Their resp.
transcripts translate Into closely related polypeptides, PHA-E and PHA-L,

constituents of the tetrameri lectin which accumulates at high levels in

developing seeds. In' bean cv. Pinto U~Ill1, PHA-E is' not detectable, and '
 
PHA-L accumulates at v6"?y reduced levels.. To investigate the cause of the ,
 

Pinto phenotype, the 2 PHA genes of Pinth, and Pdleo2, were
called Pdleo 

cloned and sequenced, and th mabundance of their reip. mRNAs in developing

cotyledons was determined. Both genes are more thane 90percent homologous
 
to the normal PHA genes 
 found in other cv. Pdlecl carries a 1-bp frameshift
 
mutation close to the 51 end of its coding sequence. Only very truncated
 
polypeptides could 
 be made from its mRNA. The gene Pdlec2 encodes a
polypeptide, which resembles PHA-L', and its predicted amino acid sequence 
agrees with the' available Pinto PHA amino acid sequence data. Analysis of
 

.theRNA of developing cotyledons revealed that 
the Pdleol message is
 
reduced 600-fold, and Pdlec2 mRNA is reduced 20-fold with respectto mRNA
 
levels in normal cv. A comparison of the sequences which are upstream fromthe coding sequence shows that Pdlec2 has a 100-bp deletion compared with 
the other genes (dleol, dleo2, and Pdlecl). This deletion which contains a
large tandem repeat may be responsible for thenlo,:level of expresaon of
 
Pdlec2. The very low expression of Pdleol is as yet unexplained. (AS) '"
 
See 	 also 0233 0283 '''k 

001 	 Breeding, Selection and Germplasm'4 

3073D LATORRE., R. 1984. Determinaci6n de algunos coroponentes de

resistencia en frijol (Phaseoluv vulgaris L.) a la roya,(Uromyces phaseoli) '
 (Pers.) Wint. var. typica (Arth.'). (Determination of several resistance"
 

4' 	components in beans to rust (Uromyces phaseoli var" typica)). Tesis Mag'.Sc.
Chapingo, M6xico, Universidad Aut6noma de Chapingo. Colegio de 
Postgraduados. 93p. Es.', Sum. Es., 49 Ref., 11. 

Possible sources of resistance to Uromyces phaseoli among several bean 

lines and var. Iere. determined by evaluating some resistance components. 
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pFurthermore, se,morphophysiologicalelmnsi eerlba thtcould'i n the resistance. repne ors'wr dniidParame tersi measured'in~each' var.'were receptivity I (nqy7or pustu~les/squae''centimeter) , -latent period '(from inoa-ulationa'rutrtf5 eceto
(tieap~ules adtme toteliospore appearari6e ',tye ofinfctio, 

'-' d.'Recep ivity WPs themoat unstable resistance ,componenti, 'since' it 'varie'di a_1iaf._eage,-~land- inocul u co ncnui. and 'appicatibhnmo' -W67 0ntbe-7ota'hno indwt'given -le~ the~rnost 
used 

stable-resi sane "omponentsA awere type ofinfection, latent prid antlisoe fo5ti 
 'tomatal
inde,
stmaiano.and 'size, and trichomee'n' had no si'gxificant effect onresistance omponents, and according to thes6 results, were'indendent .t',trom leaf Forphology. (AS (extract)-CIAT)a 

~ 
' 

.. 

has olu
deteminte ormsofvul ari (L). P .D.Theis.Corvallis, 

Phaseolus vulgaris. Cultivars, Plant habit. hdn.IhrtneCrossbreeding. Stems. USA. Shin.nhrtce 

Preliminary observations were made to determine the affect at shading onthe- growth habit characteristics of 21 bean lines and cv. Basedobservations, .5iparents on thesewere selected for the'inheritance study and crossed 'in all -combinations including the reciproca 
" 

a YAlong with the for a total. of a20 crosses.preliminary observations, -io lines anda cv. were used in the
agreenhouse-ta- determine the-effect of artif' ial lighting on stem'elongation. There were- no significant differenceslighting, and there was no interaction between the 3 types ofbetween bean lines"and light- 1K ~sources. -The shading by maize plants significantly reduced both bean.internode length and plant-height. Heritability estimates varied widelybetween crosses and were higher for plant height- than- for internode length.Narrow-sense heritability estimates for both traits were relatively high inthe -cross E6211-x 5062,. (CIAT) 

0386 - 28210 IZQUIERDO, J.A.; KELLY, J.D.; HOSFIELD, 0.L.; UEBERSAX, .A. 1981.,>,<;;1Common bean parental influence on white' off,-white seed coat color in thecommon bean. Michigan Dry Bean Digest 5(4) :13. En., 6 Ref.', -1l.''- ,a a 

''-Phasealus vulgaris. Seed coat. Seed color. Crossbreeding. Inheritance. USA.a~ 
Based on the' Hunter L calorimetric scale, the whiteness index~es of 3 boanprogeny groups (Nep-2 x Blaal:.R, Nep..2 x Navies, and Navies 'xBlacks) and-'white-parents (Nep-2 and Navies), namely Seafarer, Sanilac, and Tuiscola, aawere analyzed, showing that progeny resulting. from crosses of, Nep..2 x '-'aaBlackr never approached the desired degree of whitenessa characteristics of 'the navy class,: Since the-whiteness' of both~navy and Nep-2~beazia'is due ''genetically to the presence oft he recessive p or groundfaotor,.gene, and-'asince variation in whiteness between navy. and Nep-2a-beansinterference of a 2nd graundfactor Gri,a"it is recommended 

may 'be due to the 
that Nep-2'shoulda-not be used as the only white color sourceain navy bean architectural 

' 

breeding. (CIAT) 
-

a'" '038727751 KELLY, .3.D.; ADAMS,M.W. 1986. Utilization of phenotypic recurrentselection in bean breeding. -- aj'j;2Bean Improvement Coaperativa. Annual Report,' 

.- a-. 70
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2911-12. ~En[Dept, of~Crop & Soil Sciences, lchigan State' Univ , East 

Phaseolus vulgaris , Plant breeding. Selection USA, 

sLimitationsof conventional cyclingof athesystem of repetitive 
= 	 6---.ipaental-cross-cm l-ue-in.h-reigofsl olntdcrops;-in,.-

tbiiWesbans, are m selection 
(PRS);~using S1 selectionjis suggested as 'a m~eans of r'ecombining desirable' 
traits from.2 diverse gerniplasmspools, ' Different steps of such a breeding
method are detailed, and advantages and disadvantage's ar~e mentioned. (CIAT) 

0388
 
31105 PAR~K, S J.; T J.C.; AYLESWOR71h, J.W.; BUZZELL, R.I. 1987. 
Aresteuben field bean. Canadian Journalof Plant Science 67(3):~817-818.
En., Sum. En., Fr. [(Research Station, Agriculture Canada, Harrow, Ontario, 
Canada NOR 100]1
 

Phaseolus vulgaris. Cul tivara * Resistance. Colletotrichus lindemuthianum. 
Bean 	common mosaic virus. Canada.
 

Aresteuben, an anthracnose-resistant cv. of yellow eye Phaseolus vulgaris
with higher seed yield and earlier maturity than Steuben. was developed at 
the Research Station, Agrioulture Canada, in Harrow (Ontario, Canada) and 
registered in Oct. 1986. Aresteuben carries t1fe Are gene that conf'ers 
resistanoe to the alpha, beta, gamma, delta, e'fsilon, and lambda races of 
bean 	 anthracnose, Colletotrichum lindemuthianuis, and the gene for 
resistance to race 15 of BC.V. (AS)
 

0389;
 
30772 PARK, 5.4.; DHA1NVANTARII-8.N' 1987. Transfer of common blight

(Xanthomonas caispestris pv. phaseoli) resistance from Phaseolus coocineus 
Lam, to P. vulgaris L. through interspecific hybridization. -Canadian. 
'Journal of Plant Soienoe 67(3):685-695. En., Sum. En., Fr., 22Pf. i
 
(Research Station, Agriculture Canada,, Harrow, Ontario, Canada NOR 100I
 

Phaseolus vulgaris. Backorossing. Hybridizing. Phaseolus coocineus, 
Resistance. Inheritance. Xanthcmonas campestris pv. phaseoli. Flowering.
 
Plant habit. Podding. Canada.
 

Four 	 interspecific backcross populations derived from hybridizations
betwenPhaseolus Vulgaris x (P. vulgaris x P.-coccineus) were, produced to 
transfer comaon blight (Xanthoaonas campestris pv. phaseoli) resistance 
from a blight-resistant aocession of P. cocOineus to white bean cv. and to 
determine the association between blight resistance and agronomicsome 

characteristics. Frequency distribution of leaf blight resistance 
ratings
in the BCF2 and BCF3 generations and of percent pod blight"infectioiin the 
BCF3 generation appeared to becontinuous, ranging between the resp. 
parental resistance reactions. This indicated that'the transfer of commonblight resistance from P. coocineus to P vulgaris was feasible. Scores 
for leaf and pod bligt were not assooiatsd, indicating differential blight 
es.stance reactions of the 2 plant organs. Leaf blight was negatively

correlated with days to blossom but was not correlated with growth habit 
and pod set except for 1 cross in which leaf blight and pod set were 
astociated. Percent pod blight was negatively correlated with days to 
blosscn in 2 crosses. Pod blight was not associated with growth habit and 
pod set except for 1 cross in which it was associated with pod set. Days 
to blossom and pod set were associated, Implications of these findings in 
the breeding of blight-resistant white bean \iv. are discussed. (AS)

(As
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29995JE1Sl.~J' DEL-,97 0 n6ticadareacao dotf 0ei r- (Phaseolusvulgari L) a 'tr6s racas fisiol6gi~e'cde Colletotrichum lindemuthianumzn' 

races-of C611etotrichu lindemithianjmj)''Te Dotor So. Nicos6--~
N Brasil,Urnivrsidade Feea doV's,6p P. u.Pt" "55 Ref~', Il.'
 

ivi ua C rces' BA- ra A5'B zla gru z, an
 
To study the inheritance of bean resistance 


cu.l ntuo ones.j zilo.p) 

to Coletotrchum
 
BA-10 (delt'a group), 
 all Possible cros8s'were made etween thea~nthracnose differential var. Michelite, Emerson 847 'Drk Red Kidney,.Costa Rica 10 31, Perry Marrow, Phaseolus aborigineus' 283, and Cornell'
49-242. Progeieand plants of the F1and F2 generations were inoculatedusing the multiple inoculation technique and were evaluated' for- resistance

Kreaction to all 3 races. For 'race BA-2,' the 'independent transmission of 4dominant resistance genes, which, Are and A peroform1 'lsduplicate genes andX and Y as complementary genes, is proposed, For race BA-5, the independenttransission of 6 pairs of genes is proposed: 'Are' performs as a dominant

Uresistance gene; Br S are
and duplicate recessive resistnegnstawhen dominant have an epistatic action on Are an stZane genestat
complementary recessive resistance genes. For race BA-10, the independenttransmission of 7 pairs of genes is proposed: Are 'and R are complementary'
dominant, resistance genes, as well 'as N and P ,U n r
 

compemetar rcsieeitace. 
 genes. The Proposed genotypes fordifferent var. evaluated are described. (AS (extract)-CIAT) 
the~ 

-0391

30713 RAM, H.H.; PRASAD, N.B. 1985. Linkage among genes for-growth habit,
plant height, pod size and pod shape in Phaseolus vulgaris L. CropImprovement 12(1):14-.17. En., Sum. En., 10 Ref. (Dept. of Plant Breeding,G.B. Pant Univ. of Agriculture & Technology, Pantnagar 2631415 U.P., India] 
Phaseolus vulgaris. Snap beans. Crossbreeding. Inheritance. Plant habit.Pod characters. Genes. Climbing beans. Dwarf beans, India.' 

Four plant type traits in Fren~h bean (indeterminate determinatevs. growthhabit, tall vs, dwarf plant, round vs. flat pod, and long vs. short -pod)wlere each found to be governed by a single pair ofjgenes. The former form'of the 'characters was detected to be dominant in th Pr2 of 2 'crosses(Contender x Big Bend Red and UPF-4188 x Big Bend Red). Pod sizeand shapeassorted'independently. Tha indeterminate habit wasgrowth asortedro'und Pods, tall 'plant,' and long pods.. Similarly, round pod 
with 

and tall plant,and tallpln and long pods were also found to be linked.'The av,recombination value estimated between these pairs of traits was 22,75,6.4I7, 33.36,' 19.62, and 34.21'percent,resp., in the cross'Contenderl 
A 

.BigBend Red.' The' corresponding recombination valuer in the cross UPF-1488,x Big
Bend Red were 30.041, 0.001 32.02, 26.81, and 32-36 percent. (AS)
 

0392' ' 'J:''4
29990 RUANO, 'R. 1984~. Efecto del'Cycooel (cloruro de 2'
cloroetiltrimetilamonio).: scbre la resistoncia a sequia eddfiba enpl6-ntulas' de frijol mejorado (Phaseolus vulgaris L.) bajo con'di'ciones de"invernadero.' (Effect: of Cyaocel' (2-chloroethyl trimethylammonium 'chloride)on the resistance of improved bean seedlings to soil, water stress under
greenhouse conditions). Tesis Ing.Agr. Guatemala, Universidad de San
Carlos. 4J8p. Es., Sum. Es., 17, Ret,, 
 Il. 
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Phaeousvugaia Reitne ruh.Clias Plant growthr~j 

su5ebtane. whibr't0 p i5uatem ,5de 
 e
An 	expt was conducted under greenhouse: conditio at the'. ofSa Carlos 
Gouatemala todetermine (1) toerodequatue ate of chiormequat chloride. to 

obtain-otimnum-wresistanceooibeanseedlingstoS soil watderstre ,;et
 ~ , 	 be an var. :th'a duingii th edin tg withstands the longest drought
periods;5 and (3) th'e effects of chlormequat chloride, on bean performance.'
Three bean var. (Tamazulapa, Quetzal, and Jutiapan) and ,chlormequat
chloride rates. (200, 500, 1000, and 2000 pps) were used, in addition to there3p. controls. The.,longest drought resistance periods (21 and 17,days)
were obtained with 50 pp .chlormequat chloride for, seedlings of var. 
Quetzal and Tamazulapa, resp. The response of these toeach rate ofyvar.
chiormequat chloride was differeunt, while no favorable or significant
response to treatments 'was obtained with var. .Jutiapan, .since its seedlings
wilted saeverelyand prematuelysuntil completelyudried due to theexptl.:conditions.. Av. resistance to drought due "to 'chiormequat' chloride 
treatmentsweref1J4.0, 12.0, and 3.5 days for 	sesdlingsof var. Quetzal.
Tamazulapa, and. Jutiapan, 
res. On the otherhand, the best av. resistances 

.for chlormequ chloride rates were obtained with 500 and 1000 p. (114and
11 days, respj,. (AS (extract)-CIAT)
 

5' 0393 
30751 SANTOS, P.C. DOS; CARDOp'O, A.A.; VIEIRA, C.; SILVA, J.C. 1986. 
Herdabilidade e correlacoes do' rendimento 
cornseUs componentes, em dois ' 
cruzamentos de feijao.. (Heritability and correlation of yields and yield
components in two beans crosses) . Revista Ceres 330189) :404-412, Pt. , Sum.
Pt., En.,. 12 Ref. (UNESP - Campus de Ilha Solteira, Sao Paulo-SP, 'Brasil] -


Phaseolus vulgris. Crossbreeding. Inheritance. Yields. Yield components.
 

The 	heritabilities and correlation coefficients between yield 
and yield
components were estimated in 2 Phaseolus vulgris crosses: 
Preto Sessenta "
 
Dias 40 x Ricoprdo.896 and Preto Sessenta Dias' 53 x Ricopardo 896. 
Narrc ,-sense heritability estimates for mean seed no./pod, yield/plant, and
 
pod 
n ./plant were high in the cross Preto Sessenta Dias 53 xRicorardo
 
896. In the cross Preto Sessenta Dias 40 x Ricopardo 896, however,
heritability estimates were very low. In both crosses, the highest
phenotypic, genotypic, and environmental correlations were between pod
no./plant and yield/plant. Phenotypic correlations between mean se ed 
0o,/pod and yield/plant were high in beth crosses, 
Phenotypic c'relations
 

among yield components were low in both crosses. 
 Path coefficient analysis
howed that in the cross Preto Sessenta Dias 53 x Ricopardo 896 the highest
direct genotypic effect on yield was caused by pod no./plant, while in the 
cross Preto Sessenta Dias 40 x Ricopardo 896, it was, caused by seedmean 

S -.no./pod. -in both crosses, mean seed wt. had-the lowest direct genotypic
effect on'ield. (AS)
 

03914
 
29999 SCHETTINI, T.M. 1985.StField and. growth rooma studies of phosphorus
efficiency in two inbred bifckcross populations of common bean (Phaseolus ;;
vulgaris L.). Ph.D. Thesis. Madison, University of Wisconsin. 180p. En.,
Sum. En., 67 Ref., Il. 

Phaseolus vulgaris. Cultivars. Backarossing. Nutrient solution. Mineral 
deficiencies. P. Orowth. Shoots. Yields. Mineral content. 
USA.
 

Bean line P 206002, 'identified as P efficient in low P nutrient solution 
culture, was used as the donor parent in 2 inbred backoross (IB)
populations with the cv. Sanilac and Black Turtle Soup (ETS) as the
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reourrenparnts Vegetative growth was zeasued in aiP-deficlent nutrientsolutio 'n culture .(3 mg P/plant) and in fil1trials on 'a:soil, moderately ~' S.'defiaientllin'F (29 kg Bray 'I P/ha) 1'in~plots wuith2 (high-P)-IoiIwithout ~~ ',(low-FP)added P fertilizer Plantsin the 'fie plots were' narvestedat 1st
 
flower for deternntion of shoot biomass , ad rniulation o
 

Pnplote:0 only), a t rb(lc. ity ied wthe ITh-' eanila
ahd atu re In 
ti population d ilaf in general morholo weseveral 
idnifea -fiinintentinsotinutre(10 25i percentmore' shoot jdry wt. accumulation than Sanilac) . Some of these lines:' 

1 14 

accumulated 3050sperent more shoot drywt. andmore P inthehoot tissue
ateltflower than Sanilac in the lowP field 

IC> 

plot but did not differ from ' 
ISnil:oc±n 
 the high-P field plot. Sincelines did not differ for shoot
' fficiency ratio (mg drywt./un.t tissue P), veetative P-efficiency in the
field may be related to differences inacquisition of P from the soil, or
 
to general. tolerance to P strea s 
 since growth in standing nutrient solution ' ' 

t''cure not be due to acquisition of P: from the medium. TSomeali esshould 

with; seed yields hiher than Sanila may have em
bothnthe vegetative pefficiency of PI.206002 and the ability to convert this growth into seed
 
production. The BTS I population was derived from a cross between 2
o 

P-efficiett and PI 206002.BTS nerents;Transgressive segregation forPefficiency was not observed in this population in the growth room or~field 
studies, therefore the parents may not. differ for the genetic factorscontrolling P efficiency. (AS (extract)) 

. . 0395
 
31049 TAY U., J.; FRANCEI., A.; PAREDES C., M.; KRAMy 
 ., V. 1987.

Cuyano-INIA, nuevo oultivar )de poroto,o resistente al mosaico oom n.
(Cuyano-INIA, a new mosaic-resistant bean cultivar). AgriculturarT6cnica

47(2):187-188. Es.,.Sum. En., 2 Ref. [Eatac16n Experimental. Qullamapu,

INIA, Casilla 426, ChillAn, Chile]
 

Phaseolus vulgaris. Cultivars. Resistance. Bean common mosaic virus. Uses.Agronomic characters. Chile, 

The origin, agronomic and grain characteristics, didease resistance,

cultivation area, and 
uses of the new BCMV-resistant bean cv. Cyano-INIA, 

rleae eS Inittof NArioal in c estiaciehng rog cuariar, 

3o6et AD Kenrain.;TSINH, F;"GUPTA, nin. 1985.t Cobing ability in dery30698geeaion.; TINh speifi cUTVP 95ombiningability infctdeelrgey 
wara refloy ndicoatmeKahir, Inhdia) . ta

Phiaeor muoarsSnf bhetans. Crossbrereing. pogriamseIndia,
eas) HU9 aond
epin h w lcdo ton be bestn forudb reigfrbte bbero ofcombining abilityanyssi6x6dalecrsgrain ymield This parenthWFecbaeal bU-y wacrutobeatigmr civebienc ainyadie Thsgentfor 
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31101 MACKENZIE, S.A.; BASSETT, M.J. 1987. Genetics of fertility
 
restoration in cytoplasmic male sterile Phaseolus vulgaris L. 1.
 
Cyt,',,lacmlc alteration by a nuclear r-estorer gene. Theoretical. and Applied
 
Genetics 74(5) :6112-6115. En., Sum. F1., 9 Ref. [Vegetable Crops Dept., Univ.
 
of Florid,. GaFrLev111., F1 32611, 192]
 

Phaseolu:! vu1Eari:. FIrlt. f'r' ity. Stuvility. baekrus:ing. Genes. 
Tliheit -lince. 

fletito8 cIl of r'tlity J h o'ytop :" i' vimi :teriie Pha:;eol u vUlari by 
lifl IrW6- I-al;t,(I: I d t Y'a 41 4yrlo. '11(CTh: r1t11or'er (Fr) 
di-play. d insop d lnone-(il,-t i;i dI4I to partied rustor't-jon of fertility
 
in F1 1-:neratern:3; full restutIo:n was not ti(hIJ ved until the F2
 

i onll.IOnOnce fill I ren:tropti Or of' I'.l'til1ty was prodLuced in the F2
 
neration, no for :t eMrility was In
Cegretion obse,rved :ubsequent 

lgerireltticn:~derived fIoni hit lOZytoto: Fri:', either, by teat crosring
(r t ored ' miaritainer) or in 63 progerlio:;. inpli ications of the 
irreverritle nature of this; rest.orationi are d'.cured. (A.) 

1100 NUTRITION 

311429 FLEM'NG, .F. ; V.F, . 1979. Digo::ti ;iity of raw and cooked 
starnJbes fr'omr l-gume . using the laboratory rat. Journal of Nutrition 
109:206 

7-2P71. Fn., "urm. En., ",i flef. 

Eha.-eci 1- vol ruri:!. [,-t'oat o ry ari s , Piet ,. Aruinl nutrition. 
tig :t~i ilily. Be , rob. 'ooki Calladei. . 

Tie in Jvoi toZii -r owth res;oes to diet,, containing raw and 
cooked tz 't h(a: W :(lr..h 'tined ilte WJ:;tar rats. These 

ie w, o > ai rued 'ncli7 Itgumio: 1 ncludi rng :ooth- and wrinklod-seeded 
ifl, p,: , rvy tar kidliir y 1 arbo nzo mur:g bean,, andF-'h, ue/ilS, 

1nt l r: ;rid ::t ii-l diet' wOr f0ed for ('oou e:'ati ve prrposes., ,hcat tottt 
With the e.:uption of 4ot ato ad t.i, field pea :;tarehe:, rat:, fed uncooked 
' rii d0 1 t 1 d ihi o Wt.I jn.s thri; those ted rooktd staieh diets. The 
starohe: I'roe I u!] eel uadid the higi-amylooe wrinkled. Z, le::, 

i,'( Irly diF.ol, star(thes reduced theWei, r. 100 e rt ibe ibutthe legume 
d'Le:.t~i ity of' ca : .. 4ot,: ' hy 3-14 pe'ront.. RIhwpotato starch was
-hown to te orily 7 ercent ditH'.t i1e. I'1:o ste fr-om potato and 
wrinkled pea reduced the dofe.tiity of oasein protein to 87 percent and 
gave high cec no WI . leloe chwr'aceter I ot joy mnre not -iltered by cooking the 
s;tarch of' wrinkld p-,a. Tti.' stauhus of :inooth- seeded peas, lentils, and 
all beans were highly digestible, showed no adver-e effects on gr'owth and 
were conl:rabrle with wheat starh it, thi! evaluation. (AS) 

0399 
30636 GUYENET, P.G.; YOUNG, B.S. 1987. Projeetions of nucleus 
paragigantocellulari: lateral is to locus coeruleu anild other structures in 
rat. Brain Research i406(1-2):171-1811. Su. En., 148 Ref., 11. [Univ. of 
Virginia School of Medicine, Dept. of Pharmaology, 1300 Jefferson Park 
Ave., Charlottesville, VA 22908, USA] 

Phaseolus vulgarin. Phytohemagglutinins. Animal nutrition. USA. 
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'Phaseolus vulgaris. Laboratory animals. Flatulenoe. Diets. Animal o 
nutrition'' USA., 

To~evaluate H12production in the rat after ingestion of'jlegume produts,:s,
p~reditive bioassay of their flatulence aot.iy.. ,foyLplm, rpapon~~ o.Q.-

..man a therat-to-(i) a bland formula diet, (2) cooked California Small . 
White bean (CSW) solids, (3) 70 percent ethanol extraot of (2), (J4)
oligosaocharide fraction of (3), (5)noiiprotein Nfraction of (3), and (6)
combination of (4)and (5) were compared, Six human subjects were fed an 
800 koal breakfast of (1) or containing the amount of a tet item
equivalent to 100 g CSW. Each subject received all items once plusa
single replicate of 3 items at the rate of 1/wk. in random order. Total 
flatus vol'., H2, C02, and CH4Ivol. and breath H2 conon. were measured for 
the interval 2.5-8.5 h after breakfast. Young rats in metabolic chambers 
received known amounts of items 2 to 6 mixed with a bland basal diet .,H2
trapped in the chambers was meacured after 20 h. Correlation of rat H2 and 
to human breath H2 measurements and flatus gas vol, were significant and 
positive except for negative correlation with flatus methane vol. 
Measurement of H production in the rat has p a f e 
bioassay for flatulene in man. (AS)pedictive 

.-. . 

if 

0403 
31427 WAGNER, J.R.; BECKER, R.; GUMMA1J,~ M.R.; OLSON, A.C. 1976. Hydrogen
production in the rat following ingestion of raffinose, stachyose and 
oligosacharide-free bean residue. Journal of Nutrition 106:466-470. En.. 
Sum. En., 11 Ref., Il. 

Phaseolus vulgaris. Laboratory animals. Carbohydrate content. Flatulence. 
kAnimal nutrition. USA. 

Raffinose and stachyose were compared with cooked California Small White 
beans (CSW) containing 4 percent alpha-oligosaccharides (stachyose and 
raffinose) and to oligosaccharide-free CSW solids (residue from hexane and 
70 percent ethanol extraction of CSW) as sources of H when ingested by.
rats maintained in life support systems. If the oligosaccharide content 
were the only H source in CSW, it would have had to be 25 times as potent 
as CSW, but raffinose was only 5 times and stachyose 7 times as potent as 
CSW. Oligosaccharide-free residue was 0.4-0.5 as active as CSW. H 
producing potenoie""of stachyose and raffinose were enhanced by feeding in 
combinations with residue. The increases in H production from the 
combinations were more than additive. Thus, CSW contains at least one 70 
percent alcohol-insoluble substance which, in additio'n to the 
oligosaccharides, is essential to bring about quantitatively the 
physiological response to whole beans observed in rats. (AS) 

1101Foods and Nutritive Value 

29998 BIRCH, R.E.W. 1985. Black beans (Phaseolus vulgaris), bean broth and 
growth of preschool Guatemalan children. Ph.D. Thesis. Pullman, Washingto n 
State University. 182p. En., Sum.:En.,. 104 Ref., Il, 

Phaseolus vulgaris. Human nutrition. Diets. Dietary value. Proteins., 
Guatemale. 

Black beans and bean broth are fed as weaning foods to Guatemalan children. 
A bean broth-child growth study was designed to determine the frequency of 
weaning use of different bean foods, the relationship between growth and
bean foods, and diarrhea and 'bean foods. Dietary growth and morbidity data "

77
 



fron children in the 1969- 77 I nstit, utc du Nutt v Iri de Ccntro America y

Panama 14 village study were 
 nalyzd. Froi the 1227 chilr'ori linluded in 
the Lean broth-child growth ;tudy, 11119 of wfom te bii1 food.,, 65 percent 
were hjver, d'oth a- tne 1st. bean weani ng food. 24 percent bean ,;oljd,, and
11 per- cnt beat: and broth. The mu; ni oe of it-ot)' i trJucti n to children 
woo 15 n,o. Fnorgy and piotvn we tho r ut:'iont: mot.t not-.tly low at all 
ages. Airo laocint' were a:corbLi" r(-id, C-i, lhia:iri, niaoeir, and Fe. 
Chilel-P n who cOrtiiU-l!d thi h a iLOtitt (of bvfi brutth had ].: , time ill with 
diarrhea (P ]s-i than 0.0119). Children f1ed high atIoua nto of !ean solids were 
taller P es:- than 0 0007) and h.avi o (p 1 s; than 0.012) than children
fed less beans than 1r3r. it-i', ra;y [I-the ,lean -ffet ivye a.; orcral
 
rehydration formula. (A,")
 

100 MICROBIOLOGY
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30702 TRUF-M, S.F.B. ;BONO11, V., 1981. Mitorrizas vealculo-arbusculares 
de culturas introduzido. cm 65re-,- du Cerrado. (.lesiCular-arbuscular
 
mycorrhizue in crops introduced lta 
 Certrato area::). Rickl 12:165-187.
 
Pt., Sum. En., Pt i Pce . [itst. d, Hot,nioa, Ca ixa Postal 11005, Sao
 
Paulo-Sr, Pro: il
 

Ph -eol u v t t -: -,.Vy tt -h lcr-r iI 

Frm Aug. 19!"' t ( Ait' 2 9ii8l .: uvi y wi:, ,r1 - ,d out in rtoji-Guau (Sao
 
Paulo, ' i o :,,:ti Cy ith Vt, i i -t:-t 
 ( myc orrhizae from
 
cotton, 
 e g4lal t, tl,o- , t i, eiAt 'i:-, ai--va, and ml:t- ft-om Ccrrado 
soil as- well it:i: t - - f,f nulivt, Cer-ado plant;: Stryhnodendron
ad t r-i rhC'It t1 1ih;t 1 ,,h4 'I1o. T'weit'-fii:V t,:ixa t of Ve:ict11a,-

bu:L_;COIIIIr-- a--i-" '- 'ct-t -o iih tifij d std 14 ittterr.<o of dis;tribution are
 
rt' porit 
 . "i'1 Ir* (':: 1 :Ity-,4-i, - ttt d itn N-'ari:; w re Gigaspora
 
hetit G [ol:,, -i i
oK f t. C1 t t . 11t, . T. av.n o. of' :;[OI'(:S of
 
;es*iouior-:itit -' I~, c.(-:-t,:'t -,L ii., C t'cdo 
 :oilr wa:?; 1 .154 ;;pores/100 g

"oil; ;oil,, isf (ud rit shi 
 as, v. Cf 20.-I :t-irt-s-/100 g 0il v:. 15.42
 
stporoe-/100 g ;,'t 
 -i :;il,- t-f clat-tca volotation. (A) Sce also 0289 
0298 029 0-'10
 

I01 Rhizobium sjpp. , N1itroun Fixation and Nodulation 

0406 
30761 BORTHAKUIH, 0.; LANS, J.W ; JOIHNSTON, A.W.B. 1987. Identification of 
two classes of Rhizob urn phaleoli gontes requilLci for melanin synthesis, one 
of which it- rCulred for nitrog-en fixation and activates the transcription
of the other. Molecular arid Ccneral Genetics; 207(l) :155-160. En., Sum. En.,
28 Ref. , 11. [John Inne:r ln-t. , Colhey Lane, Norwich NiP4 7UH, UK' 

Phaseolus vtleti o. lhizobim ita:eoli . Nitrogin fixation. Nodulation. 
United Kingdom. 

The symbioti.Q plamid pRPI2,] of' Fbiz.2obium pha:,,oli strain 8002 wa:; shown to 
contain 2 :-eprate rogions of VNA which are required and sufficient for 
the synthesis of the pigment melanin. One of these regions containing the 
class II telt gene(s) was located to other genes involved in nodulation and
in N fixation. Mutations in this region abolished both the ability to 
synithesize melanin and to fix N in Phaseolus bean root nodules. Mutations 
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in the other, unlinked regiono ontaining alass I el gone(s) alao
 
lshed melnin synthnot affect ymbioti Nfiation
 

4Tnscriptional, fusion's betwe'n'the 
 olass I~meJ. 'genei and the Escherichia'~coli lacZ Gene were' constructed wasIdemonstrated-that the'clasasdsitII
Dnel Fene() activated their transcription in free-living cultur'e u'ther,
 

4 strins containinig the 'cloned rgulatory' class 11 ge ne(sssynthesizd
 
........ 
 to wild..y.e tiaiii,whichbecame piguented onyin,complete medium coztaiining yeast extracit and,~2Y
 

g 
try ptone. It was shown' by? hybridization Axpt. Ithat the regulatory mel,
jene was-closely linked .to-or may correspond,' 1 ,tlie regulatory nifA gene; alj jj
frame ntoT - phaseol-DNA-which inc uded ea.(

phaseols hybridized to a reviuusly, Jdentified nfAzo like gene of R.
 
leauminosarum, the species that enodulatesp o. (AS) t e

01407
 
30633 CORDERO, M Gh 1982. Repuesta de cuatro cultivares de frijol a lainooiuleci6n con Rhizobium phaseoli en la zone de Alajuela, Cosata Rica. 
(Response of four bean oultivars to tie inoculation with Rhizobiu phaseoliin the Alajuela area, Costa Rica). Tesis-Ing.Agr. San Jo6 nvesddd 

Es.,Sum.Ea., Ref.,72p. .CostaRica.97 Il. d. 

Phaseolus vulgaris. Cultivars. Inoculation. Rhizobiua phaseoli. 

Fertilizers. N. Nodulation. Mineral content. Canopy. Yields. Protein
 
content. Seed. CostaV'Rica.
 

Turrialba. 4) to the inoculation with Rhizobiun phaseoli in the presence of
2 levels of. N (0 and 100 kg/ha) was evaluated in the Alajuela area, Costa
Rica. -Nodule no. and dry wt., dry wt. and total N content-of the aerial
part of the planta (50 percent flowering), gri iladpratg~. . piotein in grains were evaluated. Results obrainyed, aonondiecaetae 
re~ponso co the variables studied, both in relation to theocv. or to the N
fertilization treatments, although tenldencies of response to th~is 'element
 
were observed. Inoculation treatments only had -3igniiatve effecits 
on
noduale no. and dry wt.; both registered an increase wjith the addition of
~the inoculant. The-cv,'x.N interaction affected only-the nodule, no. and
the percentage protein in the grain. :For the nodule no., the opposite 



ocicurred betwfeen the addition of N and thieformation of.-nodules for the 141cv. testedi. -The highest percentage proteini values were registerod for cv. 4
Jamapa. and Tuxrialba 14in the absence of N and for Porrillo Sint~tioo and

',Ica Pijao in the presence of' N. The Nx mooclM ineato-a
 
statistically significative only forndl 
 no. and dry wt., both
increasing in the absence of N. (AS (extract)-CIAT)

-- - -- 3 ~ - - 01408- -~
 
14 307.87 GARDEZI, A.K.-1986. Selecci6n de ge'notipos de Phaseolus vulgaris de


alta eficiencia en la fijaci6n de -nitr6geno ascfodo con 'Riizobina,
 
phaseoli. (Seectio of highly efficient Phaseolus vulgarfa'genotypes in
nitrogen fixation associated with Rhizoblum phaseoli). Tesis Mag.So. 

Chapingo, Mexico, UnIversidad Aut6noma de Chapingo. Clegio do-. ~ *-
14~-Po~tgraduados, 2144p Ea. Sum. Es., 91 Ref., Il "-

Phaseolus vulgaris. Genotypes. Rhizobiu, phageoli, Inoculation.~Fertilizers. N. Nitrogen fixation. ,14ineral content. Leaf area. Mexico. 

( The N fixation potenti ,al of 48 Mexican Phaseolus vulgaris genotypes was
evaluated usIng 2 inoculation treatments one with Rhizobium phaseoli ' 
strain CP HEX-1, considered as highly effective, and the other with EU-57, 

-7911
 

http:Es.,Sum.Ea


cons~dered Ineffective. Two'N application treatments (0 'and .60 kg/ha) were 4 
alsoWnsdied fo comparative purposs'a;' 3 replicates/teatment were used.~' -Cosdring thie percentage of totlplant N an~d the'.no. of, flowers/plant, A'' 

4,7i' 	 it2 can be: concluded that inozulation' with strain CP.NEX- "not~only- y 
suktt' b~utsupasses fertilzation wilth'60kg N/ha4 n~ulatin, can~~
'5lpp substitute fertilization ince, ]tatiiti"cally bot2 I .Ovide the saein ' 

,~ leaf. area value. Inouation, hwever$ was uable, to Subtitute ~ ',

4 r~fer'tilization regardinig dr~y'wtf of aerial pat, ic vleswr 
.Significantly higher for N fertiluizat in (CIAT) -

Plantas, Centro de Investigaci6n sobre Fijaoi6n de Nitr6geno, U.N.A.M. 
Apartado Postal '565-A, Cuernava, Mor. M~xioJ 

Phaseolus vulgaris. Nodulation. Enzymes. Acetylene reduction. Nitrogen
fixation. Mexico. 

" 

Glutamine synthetase, (US) expression was studied in developing root nodules 
of common bean regarding' the time-course of specific activity, antigen
accttnjalation, :polypeptide composition, ;and in vitro translation products,
The nodule-specific GS polypeptide. (US-gamma) was detected prior to the 
nitrogenase acetylene-reducing activity and its accumulation together with
that of' the .US-aljpba and US-beta polypeptides was:found to vary with nodule 

,age. US.ganma is present in Ineffective nodules, although in a lower ratio 
to US-beta than in -wild-type nodules. Comparisons of in. vitro translated
and in vivo synthesized US polypeptides suggest no post- translational 
modifications., The possible factors and mechanisms involved in the
 
regulation of expression: of. US polypeptides are discussed. (AS)
 

30748 PIHA, M.I.; HUNNS, D.N. 1987. Nitrogen fixation potential 'of beans 
(Phaseolus vulgaris L.) compared with other grain legumes under controlled 
conditions. Plant and Soil 98(2):169-182. En.,Sum. En., 2URef., 11.
(Land,. Air &Water Riesources, Univ. of California, Davis, CA 95616, USA] 

Phaseolus vulgaris. IRhizobium phaseoli. Nitrogen fixation. Nodiulation.-

Growth.~ Acetylene reduction. USA.
 

Greenhiou~se expt. were carried out nder favorable2 conditions to compare'
effctie bansymbiosis with-.coo"ea and soybean symbioss'nd with

N-fertL~ized controls. r~rowth, N~ acumulation, nodulationi acetylene ''~ 

reduction, 11evolution, and the effe'ct of native rhizobia on symbiotic
pefomance were~ evaluated. Inferior performance of beans could-not be ' ,

attributed to differences in acetylene reduction or-nodule wt.', but bean " nodules-were smaller and more numerous and evolved more H(relative- -
Aenergetic-efficie ~cy wqs 0.5-0.7 in bean). Rlelative N accumulation was

influenced by N7a cumluJation' characteristics of the fertilized plants as ~ 
wall as thesymbi6'tc',pl ants. The vegetative N-fixation period of'early1 ,2maturing beans waslshorter than for cowpeas of 2similar maturation date, the6
beans flowered earlier and had a longer pod~filizg per l~d, Tere was no ' 
evidence that the common2 bean~symbiosis was' mdre se~isi tive than the others 2W 

to competition1 from native~rhizobia. With mixed popul ationa of effec 'tive
rhizobia, H evolution in other Phaueolus species (P. acutifolius, P. 
coocineus, P. filiformis,' P. luznatus) wias similazlito that in P. vulgeris.
Although failure to establish effective nodiulation is often considered &h r~ reaason for poor ?'-fixation by cmobenin the field, the species may 2be2 

2 2 , 	 0 



0,70 3
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30770 PIHAM.I.; MUNNSD 198 l
. tN.7.rSensitivity of the common bean 

(Phaseolusvulgaris L.) symbiosis to high soil temperature, Plant and Soil
 

geneicalyrediposd t por fiatin -bcau Resources,
'a98(2):183194. En., Sum.En., 15 Ref., Il.[Land,Air,&Watereou~sei efficenc 
SUniv. of California, Davis, CA 95616,' USA] ~ 

eaweolu vulgari. 'Nitrogen fixa'tion.' Soil egmes, N.ertie e ' 

-7 Seanss USA.
 
Expt.weredone totent whetherN fixation is 
 more sensitive to high soil
 
temp. in common bean than in cowpea or soybean. Greenhouse expt. compared

nodulation, nitrogenase activity growth, andeN acoumulat 
 o sev er
 
host/strain combinations of common bean with t5oegrain legseeand

with fertilization, at various root temp.w Field expt. compared relative 
N accumulation (in symbiotic relative to N-fertilized plants) of commonbean with oowpea under different soil thermal regimes. N-fertilized. beans orno
:em.. nusd~lttl~up~est~nof otuen.;oser,ran emandle."were unaffected by the higher temp., but N accumulation by symbiotic beans
 
was always more sensitive to high root temp. (33. 33/28, 34/28 degrees .
Celsius )ompared with 28 degrees Celsius)' than were Qowpea and soybean

symbioses. 
 Healthy bean nodules that had developed at low temp. funationed 
normally in acetylene reduction tests done at 35 degrees Celsius.
 
temp. caused little or no1uppression of noduleno; however, bean nodules
 
produced at high temp. 
 were small and had low specific activity. For 
common bean some tolerance to high temp. was observed among rhizobium
 
strains (e.g., CIAT 899 was tolerant) but not among host cv. Heat
 
tolerance of Phaseolus acutifolius and P. lunatus symbioses was similar to
 
that of cowpea and soybean.' In the field, high surface soil temp. did not
 
reduce N acoumulation in symbiotic beans more than in cowpea, probably

because of .compensatory nodulation in the deeper andI cooler parts of the 

soil. (AS) . . 

'
 

31039 SANCHEZ, F.; CAMPOS, 'F.; PADILLA, J.; BONNEVILLE, J.M.; ENRIQUEZ,
C.; CAPUT, D. 1987. Purification, cDNA cloning, and developmental

expression 

8
of the nodule-specific uricase from Phaseolus 'vulgaris L. Plant


Physiology 4(4):1143-117,. En.,Sum.En., 22 Ref. , Il.
 

Phaseolus vulgaris. Enzymes. Nodulation. Nitrogen fixation. Analysis.

Mexico. *
 

Nodule-specific uricase (uricase II) from Phaseolus vulgaris was purified

to homogeneity by chromatographic methods.. Purification 
data indicated
that uroase II is approx. 2 percent: of the total soluble protein from
 
mature nodules. Specific antiserum *Sasraised and used to determine the
:developmental expressi~n, and for 1t2noSeleotto'nof polysm'es. urioase 11was antigenically detecteod-arly in nodule development, .2-3 days before N 

fixation. Uricase-enooding .Nc.Aclones were isolated by hybridizing a 
nodule-specific pUC9 eDNA library with labeled mRNA from immunoseleoted
polysomes and a 35,000 mol. wt. uricase IJ-encoding ODNA from soybean. An
homologous clone (pNF.-URO7) was used to assess the expression pat ern of 
the specific transcript during development. Northern-blot analysis
indicated that uricase II mRNA is exclusively expressed in nodule tissue. 
(AS) 

0413 
 " 

30700 SURYANARAYANA, V.; PRAMODKUMAR; J . 1985. Plant composition, nitrogen
relations and yield 'of French bean as influenced by Rhizobium inoculation 
and applied nitrogen and phosphorus. Andhra Agricultural Journal 

8l, 1 
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32(M):259- 2 62. En., Sum. Fn., 10 Ref. [Derpt. of Iorticulture, Agricultural 
College, Bapatla 522 101, TndiaJ 

Phaseolu, vu] folis. Snap bearn. Inoculation. tihizobium phaeoli.

Fertilizer,:;. N. P. ChleroIiyFlyl. Yields. 
 Protein content. Mineral content. 
India.
 

Rhizobium pha eolvi inocu!t.ion, combined with 20 kg N/ha and graded doses
of P, sign'ificantly incroa-t d Ieaf chlorojiyll content, available N in the
soil at horvest, atd yiuld of Fr.,,nh hoan froth jedt. P- production, N arndprotein content. in thi wlo]( -larnt, artd N uptak' vorIed rignificancly for
N and P alone. The interat ion N x P hald a cigrdffi-,t ''fleet only

chloroliiyll content Ind avilall 

on
 
t rj dual N in th,. i]. The interaction 

N x hizobiur wa, :;ignifiea'nt r',!Lgrdi ng chlorophyll , i',and proteincontents, availat1le real dual N' in the coil, and pod yield. 1' x thd'obium
significantly incroean ed oil jar'rntern, except N uptake and yield. The
 
2nd-order interaction (N x P x Rihizotia n) wa- - :ir ficait 
in all cases,
except N1uptake. in general, th combination of 20 kg N and 100 
 kg P/ha
along with Rhi" obiun inoculation wan ideal tot hi gheor French bean yields
in -;andy loam aoi]:'. (Af) See also 0259 0)98 0299 0310 

JO0 ECONOMICS AND DEVEI.OPMENT 

29981 HFtAT.li V.C. 19','. Grain lognr:,. in UK agrioulture. Outlook on
Agricu tli ! It(I) :2- ln.,ri. Stn. Fri. , 147 Ref. , I]. [MAEF/ADAS, Midlands &
Western iidg:ora1 11':' j., oi';odthr-', Volwhrhapnton, United Kingdom] 

Phaneo ;s vulatri. It odacti on. Unit ,d KHijridom. 

A l'i'i' I'll . a 11o im t oz; 1 r ] £ ''n (pe n-, bro d L-:, t Lrtans,
 
lupin, and 
 'opyIe -0 1)If d ' t, trl rh" it ariitd animal on:ump tioni r i the

United I 't1 i: 1 rt t . - ,
-. - F'ut .uret ,roje(tiort of' thet,; legume: are also
analyed. it, i: em., uded that p1ltnt lo dora pi y an important role in
developin ,.ow lur, cyl,'en, h; vat. 

prevailing in th. 


.nd r tan adapted to conditions 
jndm; u, 


optIrltm eultu.'ai 1!a( i, ! f'-1' Lil nfi-w van. or 

nt likct! O-ttromnil:;t; should develop 

rtdels. Therig otop futuretimportance of, . ' irt)l-ti Utnited Kinrdoo ajgriculture will depend on
 
thi- O f t'!'- dri : -nd :!-r!(t m i: . (CIAT)
 

27638 A T F.; fVT L'. ; [ tUQU,r. '"FHl, C. 1984. Food consrlmption
pattutrni in noflt ea:1-:-I lor--; io it: yi'a of th DANE/DRI 1981
 
houehi old st'urvey. 
 in: ,ntro Irt ,:,o erii]: d .grieul tura Tropical. Trends
in C]AT c r;mod t , ' Cal i , C ,i,1ci-i:t, !nt-'r-al Documei't-Econotics 1 .9
 
pp.31-63. Fl,, 8 p
 

Phan,!ol u:z vul g.1ti Cotl; t 'j on. 7 trome, Pri cc-, . (oI i:ftla. CIAT- I. 

Quantita ti ve i nfoi ria tin on Ccol rbi n -uont;'unjptior, of different foods (among
them hea: I a pt'on-nt-' by region, lrhian or rural retor, arnd income 
strata int, Lr,:-i of phy:ica] untr, curlntribution to proteinr and celorie
supply, and 0 clhaIe. Theeit Itore rt: s tudy was baned on a crur seotional 
survey of 9000 hou.nhelds undertaken by the Pepto. National de Planeaci6n 
and the Depto. Prtrni::trativo Naoional do Enftadfstica during the last
trimester' of 1981. Data are al:io included on the e3t mation of income,
price and ctos.a-price elaoticities for vrous types of foods of particular
relevance to CIAT ret-arc by income strata. (CIAT) 
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30716 WILHELM, L.P. 1981. BLIlk density of fresh :nap beans in commercial 
shiraments. Tennessee Farm and Home Scienee no.117:6-7. En., Sum. En., 
Ref., If.
 

Phaseolu:s vulgari:. n;i Leanf;. Trade. USA. 

Calculation, of, sarIi 1a bulk den.rit.y wt.rt mde from ma:: and vol. 
meos;urerent: o1' bulk sli mint ' delivered to proce::ing p1arts. The mean 
lu, d ,dir y vle w,-', 4 . r b' vt o', onvidmor'ably higher than the 
386.08 kI7gi ott1' MOet 	 Co u:i iE the corventionl si;ltc; d(:1 gratlon for a 
bL:uhA1 	 or i:': , In:. III Additiorn to o''otioo during loading, ar
 

oom' Mon of oberved.
additional IIt-tvarit;t I ( aI cut 3 p~itcent wa:i (AS) See 
also 02F6 0108 0 1, 

LOO GRAIN STORAGE 

30796 FE R!A1, fl. ; ,IETCIE, M. 1987. Charge' in ]ipoxgaenaae and
 
hydrol !icxide e'a:iv itie during th dove]ofsnet and storage of
 
French a d. i o !11j and
Journ the cf (,Il' oo2 Arieultue 
J ( 1):1-10. F . . Fefl.,n., .' I,. "!-p!. of Food &iornei 

%t'rfeu!.to.ltt (htt'i .ld i' ' i i v., Lakeshore001,, 'o I, 'm-i l 21111 

Road, t e Atti, i P, I I vu, QtC-I , C ';, ICo/
1W] 

.0 0(1' Vll rI'.i . F I-c ::.. 1 . t t. "t'l I. 

1ApIIxyl g, 1-11f r yI 't , ,''hd h' (et ' v .:.tiated
 
du i11, l o 01 fif Of I d1v'.otwh freezet- 1. :, 'tt-P 

'it ' !v ll F:. vil' lo tImi! it, Fvr nel bean nreed 
o' o 'i ' . , y ,l , - g ': l afo turity, 

; t "I. Iit ' i('. bothit.im t13'. 	 tu of 

' '1 i I t I I r1, :iit ' i ' y . 
v, ::t r,-It! , 1 ' ' JI - lv 'who ] r eed was 

:t :-td'c" 11 . - ' :. C I :Jcti .;. Ii <':y o' a tivity illareatiod 
1jI1 'ht ill' t' 1.I -, u r',0 , '(C'i' 1mi d, f''' e ae'tivi ty decreased 

det (': (1 

i nr Li edf' lo ,,tI :, : botLhoI r vmwi'. (':') -ee. Illo 0267 0329
 

.f't . 16 11,. , I'atFto . 1 1 - C l,: l III' AI 1 d'yjIlC 
t 

1,01 Stored Grain Pests 

0/118 

28260 CCRTES G., '.L. 	 198. Fwaelo'i6n d !a re Lit.ene'a de rteve genotipoa 
de frijol comttn (Phaseolu:c vulpr:r [.) al ataque do Aeanthoscelides 
obtectus Say, a nivel de campo y latoratorio. (Evalutlion of r",'istarxc of 
nine bean gonoyp u to the' att.ack of cnthoaoel dec otteetars , i r tht. field 
anl lab). Tori.': Ing. Agi'. Bogot, Univer:'Jdad Erl;Idix do ,7, cishia. 102p. 
Fo.,fm:'. 1:'., En., 37 Ref., ]1. 

.PharoolO rtf; vol t'i . 9.01y : . ;I'la trthcriool'tC iiit':' e:uI , P ',i cn' i Instet
 
biology. Yield eompor.t . 71<1.::. ('1AT-2. Cclottia.
 

A!. CIPT 9 Phr,:eolun vl garii:; gonty.:, hirv'.'nted in Falmira and Pop-iyan, 
Were evaluated for theOr :i:cplihilit) 'L t1,! attack of Aeanthoscel ides 

8



'bteectuso Three strains 'of thinsc froni.ifferet origins'(ota
€ ised. Resistance 


Sevaluated at 3 temp. (201'25, and 28,'degrees Celsius) 'and 'a'RH of 70-80
 

Palmira ,and Riohegro) were of the material a o 

percent .Pods were infestedat 4 thefield to determine the stage preferred for>oviposition byI A obteotus'
 
11females.
This also ser e c no si gnotyp accrdng to their,

resistance. Fifty seeds/genotype were infested with ein t ab.
studies Pods were harvested10days after infestation tobe evaluated in 'e
the lab. e cept e nce of a s ocusrr ed Ine e i

Palmra hiletheliidF~~-/aultwa~'raaer.in seed-harvested in

Popayan. Therewere no lcsation effectsfor th life'ycle. Regarding
e the

colonies,the Bogota colony had a significantly greater av.'no. of emerged

adultswhile the Bionegro colony had a siguificently hiher "dry wt.'adult

and a hlongerlife cycle. For both 1ocat.ons, genotypes 012895, 009983, and
012938 did not differ significantly from the susceptible checks. Genotypes

011051, 012909, and G12946 were not significantly different from the
resistant check 012952. There was a significant variation for genotypes,
 
temp., and their interaction for the no. 
of emerged adults, dry wt./adult,

and life cycle. The best temp. for rearing A. obtectus was 28 degrees

Celsius. This was significantly different from 20 degrees Celsius in its
effect on the no. of emerged adults and life cycle. In the field there were
signifibant variations for genotypes and developmental stagesfor all

parameters, except for the no. of emerged adults/seed. In the stage of dry
light-brown pods therewas greater infestation and develoiant of A.
obtectus in the field. The susceptible var. had a 5ignificantly greater dry

wt./adult than all the 
other lines, except 012895 and 009983, and a
shorter shorter life cycle than 012952, 0129416, 011051, and 012938. Lines
 
012952 and 009983 had fewer adults/pod than 012895, 012938, and 012946 but
were not significantly different from Bunsi and Calima. Positive

correlations were found among the variables: seeds/pod and punctures/pod; 
seeds/pod and life cycle; percentage of seeds with exit holes and 
adult/seeds. Negative correlations were 
found among seed/pod andadults/seed; seed/pod and dry wt./adult, punctures/pod and dry wt./adult;
life cycle and dry wt./adult, The negative correlation between dry

wt./adult and life cycle showed an antibiotic effect on A. obtectus in

resistant lines. (AS (extract))
 

29795 FRANCOt T.L. 1986. 
Insectos del frijol almacenado y su~control.

(Stored bean pests and theiir control). Call, Colombia, Centro Internacional

de Agricultura Tropical. Centre de Informaci6n sobre Frijol. 41p. Es., Il.Es plegable. (CIAT, Apartado A6reo 6713, Cali, Colombtal
 

Fliaseolus vulgaris. Zabrotes subfasciatu3. Acanthoscelides obteotus. Insectbiology. Insect control, Cultural control. Chemical control, Stored grain
pests. CIAT-i. Colombia. 

'The biology of the main stored boan pests (Zabrotes subfasciatus and>Acanthoscelides obtectus), their control at the nmall-farmer (cultural ~ control and , 
use of vegetable oils and ash) and'com'mercial levels-


Cdisinfestation and protection), and control by var. resistance-are brieflyanalyzed. Color, photos are included. (CIAT)
 

01120 
28620 GATEHOUSE, A.M.R.; FENTON, K.A.; JEPSON. I.; PAVEY, D.J. 
1986. The >j<'effects of alpha-amylase inhibitors on insect storage pests: inhibition of
alh-amylase in vitro and effects on developnent in vivo. Journalof the
Science of Food and Agriculture 37(8):727-7341. En., Sum, En., 25 Ref., 11.
[Dept. of' Botany, Univ. of Durham, South Road, Durham Dill3LE, England]4
 

8114
 

http:dF~~-/aultwa~'raaer.in


Ezyms-Inibiors
Phasolu vugarl. Calosorucut3maculetus;.Stored 

graintpesnd UnteKingdom.ffd 
porc 
 -- tt-~r-t~gIhbtr.o-dgsie--.. . --

inec 


wasfoud orine pa ncreatic .:alhahy~eb t tn-sect
 

tesedagansstrae pst boh n vtr ag Iit .theeinsect':<' 

o ihiit 


'i!.:of Zabrotes subfasc 


alhaamlaesfrm araeo TriboliupduPtshas al d Cal Sobru chus mauiatus cofste a pstorage pest -ofseat_:::i?:a lsorepes olaus Stod 
Fr:::::::::o:t'ion; D, w:hich"wasa :sin~glepolYpeptide of M4r13 000owas the most:: , , .

elfotivs .inhib tOr :i'n :vitro, :It would appear that the degree of inhibitioby the wheat alp ha-amylaseC r ravaOevlpmnandinhibitor C,preparationsrcanwr dtrmnd inotinetfing with..
the. presence of the M a (0.28) polypeptide since the purer this 

1 3 0 0 

" l. peptide the stronger was the inh b tedng fralonhitic cfntained 2 .
Sonpeptides ohr 60 o00 and c causedh no inhibition. effects '58000 The 

ahaayaeAweesfraotionsD bet orrelated 

' 

trials. WithC. maeulatus both fractions were toxic, their relativesti !: .
effetilveness beng dlrectlyvtro.Only, fracton was parlleled by their effectivees obwervedein 

•:Despite this fraction being equally efe tivgainst: both pests i'n vitr0oit had very little effect upon larvaldevelopment of T. confusum in ivo .
thus suggestingthat thisorgansm Is abe to detoxifythe wheat . hiito

heat 'alpha-amylase Thisin itothe st time that the effects with,p p inhibitort nwidenttfeed been in 2ni s fractions have monitore hi vra and 

plyp eties or6 0 n 800cue n niiin h fet f 

tial. Th C.sultin contrast to previos propo o, thge at 

..'" 

. 
-

':ii. 

,: 

~ 

: 
selecting wheat va . for htg lpha-aylebe inhibitory activity may

"aD...very reliable criterion in ellyg for insect resistance (AS) 

GONZALEZ .; SIdANCA,i h29715 V,, ROCHE, R v; .E. 1985. Capacidad de 

ithsgging th e organimn is oabe detoxiftheatpathrgnis s 
ieife in Ibiorfration haebe oioe bt nvtoadi 

notbe 
vitro 

vivo, 

d 

granos almacenados. (rsthis capacity and emergence of Zabrotes 

v i Th r pest of store d beans)viu srpoa suggest that 

.:.: 'Es., Sum. Es., En., 8 Ref., ' : 

:i:" Phaseolus vuilgaris.. Zabrotes subfasciatus. Insect biology. Cuba." 
Studies carried t higackbaarylCA-Pijao indicatedithat me female 

: 
a
v36 is capable of laying up to 56 eggs and infesting:bens during its whole li cycle. Fecundity and infestation increase 

':.'proportionately to the no. :of beans exposed, and there ismax, value. Data.are provided rearding mean a tendency to a~ivalues of ovpostion, no.of 
grainsinyested, and the percentages of adult emergence. Other interesting 

::bio.. are also .discussed . (AS ) . . ~ . "ilogical aspects 

EIK, P.s30792 J.; DOBIE, 1986.The ab ty o r Zabrotessubfascatus to36 ean duin:it whle if c cl.fattackuowpes,a Entomologa Expermentanlis eiyd. netain inceaset Appleata 2(2)t151-158 En,:Sum, Sum.En ., .16 Ref., I8 . [Tropical Development & Research Inst.. London> !" frmx vae. Dat ar rvieoenlfoipsto, o f 
. Ro:: ad, Slough, Barks, SL3 711L," United Kingdom] -. -. _ . .: . .:,o , :::,':Phaseolus vulgaris. Zabrotes subfasciatus. Insect biology. Callosobruhus

maculatus. Colombia n Kbn vr. 

The biological and behavioral respn es of strains of Zabrotes ting
S"rc nsubfasatuseo beans nandcopeanswexe ad.there iscaotenwacto ea.e 

romeans ind anba and the other frombiologcalasects. ae.als discussed, copea. in Uganda. The 2 strains 



irrespective of thiru geographical or'nutritional hintorien laid eggs onboth type, of reed and the d.: tributiorn over time of egg laying for the 2 
st rains wan found to be similar on each commodity. LBoth strairns red and
developed on the 2 type:; of veed and no dgni ficant, difference.<; were foundbetween the no. of progeny developing on each. Competition between Z.
subfasod atu.m and Cal losobrrhui maeul; tua wai i nver-tigated uaing
replaertment.erie' expt. at high and low population deci tie:s. Competition
coefficients were cal.eulated for the 2 :'prole:; and at. Lot.h denr itier
neither, npei.e:,. had a ol-.ir - (,-nptt itiyr ad,.'antao over the other. (AS) 

MOO USES, INDUSTRIALIZATION AND 
PROCESSING
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28220 DAJAI, U.H. 177,. Dry vdibl, bea;:; quality a-speets that concern the 
canner. fitdiran Dry ieanPine: t 2(1):6-7. Lli., 11. 

Pha:.-eolu vulFari:;. Pr-oce:;::1 ri. Canned learn;;. fred character:;. USA. 

Prehi :m; f or,! ty . n earner: re 1 ;;rr'nl thr i uZlit' fi niAI of th' d
 
product ;'I. t :,l:.l 
 -. Par' Or'01:10 F I y
when hr f 'od ri| it;:;l raIn;.a f .e..... many of
 

dl r!'()_ conceri; thre grOWe', 
i Although

thte:ue ljb ' . : ' can : ;;iit1) 1, 1 
!'!',; i:ed, the lower

;:hol d 111 litw '(i.'ittlii,al hlvvc: tinr i :t orae: traeotiees. 
C'ackrd :21:n , nool i':' V. ': '"t 
 U irthi , ,Iot. t titlilitativr.tk in r of "n: ind I. , a in di to r". e;ia 

Fr aInin :n) an j q,i': t ttin ( : -I 
 1'l ,,' b 'az durling the pr'oce:;n ofcarif- l,- riT:inl O;: o J .ir i*,zid i tIn(;' ! e':ing arrea'e ) o f ro ince 

; r Id ht 
 - 1 ig find evialuation, nclme
'i d', n , .r V , ''iI O.\i . a , ';:qh foic dry ed. bl tan:; for'e the 
t [I' i.i' 1;,t t . ((C 1 T)1 

04,-4 
30(O 7I,0,,' C.'*, 198h. ,, or L ' y tr, td ; t r he: in bread 

Th o,t.i'. ! , : or t.l z:' tStL p it r i nt '; ty. 1.7Pp. En., Sum. 
Erl. , 1I ' . 

Phat;;;'l i; Pr 'tr1'adi . aticr,. e;all!.our'. S.LISA. 

W'ea t , t ,V, .11'rIv tartr e- weret modified by c.irouting andi'a;liat h . t '' ,t,r,, tcd fron 6railn; :p'outed for' 1-3 day:i and war:
treated wit,1 . leve]:1 of 1000 aid 5000 (,ray (,y). Pie
 
hY.d co;,: I ,t
' 
 nJvo:tarche, extracted from wheat, barley,
rnd nay .ar 'ter] 1. ,'-r~fPrd to t; ir;lretorted by other researcliers.


Sprouting 11"W ondy .,.; f o,
c-t on.l tlI, rhy:ie, p'rnluaIl pr'opertie:; of
 
navy bear r arch and. p! 
 r 'i !,if"-I on tkirley and wheat vtarchea. 
'Sprout ing gera l rr;'(an',"icr ti, :l, :oit.-nt, lower-ed the temp. of

initial. [a:,ti~t.a 
 th ,4 heo; , ctrd _' ared tile ::wellil, power, of

the atarohe'," 'ithi'rl. ther,' wa' n' Il-.r "atte' 
 coinciding with the

length of' prFicuti 1 tI me. n
11'rdoi ,;y : : we;keoing of' the rnt'ircl
gr'anule 11t! 't ':tJl t Wc i', I 'V'o1'.irr' wi th tie hig-her level 
of radiatioi; ' diatior,a 'eiti i I r ao(i't'iDl t cy:c'rd content,
lowered th, 1 eak htpht

, lowerd the intrn:d v: ,-'.d jrioroasedI',', r-tarlo
damrage a:- wul a'; in, L.'e1lin prow'er the1 (T varinau: :taird.'':. Therre were noapparent ehane', in t he ;l'jear'arcee of r avy Lean :t. ', grotiL: nrndi find by
sprouttrig. 1 1.1 t t 'atl0: modifred by kth level; of' tr'ad ation
showed no vl: ih]t chanE,'a 'rum tie native .ta'ch grallulrf, of th m':-
spere.,j. Farino , ajl r'al :;P; ati,-wed ver'y 1ltl differenree in all of thereconntit.utul flour The phyni cal hanidling haraoteri tien if .Jurigh
produced with identiocal mixing timce , and icentical additional water did not 

36
 



vary significantly from sample to sample. Panning heights of loaves 
including all native and modified starches were not significantly 

different. This evide oe suggests thatgluten, water solubles, aiisludge 
are the deciding factors in the performance of a ndoughsystem.All the, 
reconstitutedflours produced acceptable loaves of, bread There was an 
increase teinavol.for loaves baked witha5000 fy-irradiated -starch. 

(As (extract)) a Substitut.ng , : 

306N LiE, ;J.Ja 1984 . Studies of dry-roasted and air-classified navy bean 
flour fcrations:physicochemical characteristics, storage stability, and 
rheologcs properties. Ph.D. Thesis. East Lansing, Michigan State 
University.'183p. En., Sum. En., 173 Ref., 11. ' 

'. 

Phaseolus viilgaris. 
Storage. USA. 

Processing. Bean flour. Bean starch. Temperature. " 

Navy beans wore dry-roasted in a particle-to-particle heat exchanger under 
various roasting conditions, dehulled by air aspiration, pin-milled, and 
air-classified to yield whole, hull, high protein, andehigh starch flour 
fractions. Evaluation of these flours was conducted in 3 studies. 
Composition al differences were demonstrated among all flour fractions. 
Stachyose was the major oligoaocaride .in all fractions and was the 
highest in the protein fraction. Substituting 10 percent bean flour for 
wheat changed water absorption and dough stabilityfor all fractions.e 
Pasting characteristics of whole flour and high starch flours were 
demonstrated to be controlled swelling at high temp. Flour fractions from 4i 
roasting'treatments were stored under 8 water activity level (awls). 'High
roasting time/temp. 'conditions resultedin dereoased equilibriummoisture.
After 2 mo.' storage, flours' in aw above 0.75 were moldy. Flours stored in 
increased aw showed increased browning with. concurrent decrease 'of protein
solubility and glucose content. Flours stored up to 24lmo. with 6'and 9 
percent oisturehat 20 degrees' Celsius or witho6 percent moisture at 37.7
degrees Celsius retained good quality, Gelatinization and rheological
properties of purified starch pastes (6,' 8, 10, 'and 12'percent) were 
evaluated using a computer-assisted Haske Viscometer.:Pastes were stirred 
at a constant sheair rate of 50 rpm at 75, 85, and 95 degreesi Celsius for up
to 60 min." Activation 'energy of starch gelatinization was" estimated to be 
141.5 Kcal/g mole. Various swelling responses. of'starch during cooking were 
demonstrated, Max. final viscosity values were obtained at 85 degrees
Celsius for. all 'starch'conn. except a max. bit95 degrees Celsius for 6 

7 

percent. (AS (extract)) 'See also 0283 04101 

?r', '"'' 

I' .' ' 
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ABBREVIATION 

4 
A '' A'A'''A' ,>1A 

All ngsroms)AD'Dr 
-ABA A, ' 

ac -	 Acre(s)
"Af. Afrikaans 

a.Bi, Active ingredient 

alt, Altitude
AnPgstrom 	 :yl~iopris). 
AMV Alfalfa mosaic virus approx. Approximate(ly) 
Ar Araba 

A am,'Atms~ireEMS 
ATP' Adenosine 5-triphosphate 
av. Average
BAP" 6-Banzylaninopurine 
BBMV Broad bean mosaic virus 

atm.~~~A-BCMV - Bean common mosaic virus 

' Bg. Bulgarian friFrenchaiho
 

BGMV Bean golden mosaic virus 

: :[ ]BOYV 	 Bean golden yellw mosaic 

virus' 
ABOD 
 Biochemical oxigen demand 

BPMV Bean pod mottle virus 
B DaV oeanrugose mosaic virus 
BSMV bean southern mosaic 

virusgw r 
BV Biological value 
BYHV Bean yellow mosaic virus 

. 

ca. *About (circa) 
CAMD Cassava African mosaic 

A; dieasevirus. ... .a..'N .
CBB Cassava bacterial bliIt 
CBSD 	 Cassava brown streak 


disease 

Cation exchange capacity
CECCHV I 	 C s aW Arcan mosai.. .... 

CEt 	 C02 exchange rate ,CF 	 Cassava flour 


ACOB 	 .;. Crbp growth rate 

Ch. Chinese 
CLM - Cassava leaf meal .IBYAN 
CLV ' Cassava latent virus 
CM Cassava' meal 

cm, Centimeter(s) 
 A:A 

CD Chemical 'oxi&gen demand 
conen. Concentration ' 

'C!' . Crude. protein 
Cs. Czeh'IU 

CSL Calcium stearyl lactylate 
CSW Cassava st'arch'wastesA 
C.V. 	 Coefficientof variation 

cv. 	 Cultivar(s)

2,4e-D 2u-dichlorop enoxyacetic 

'acid <' 

Da. 	 Danish A'" 

A A 	 A '5RA 	 88 

C 

A 

EC' 

EDTA 


'EEC
Es 
e.g.
ELISA 

En. 
EP 
Es. 

expt, 

exptl. 


ft-ca 
FY 


G 
. GAFr.

gal 

GE 


GEs 
G .
 
Or. 

h 

ha 

H0 

He.' 

Hi. 

HI
HD . 
hp
Hu. 


IAA 

I-srA 
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BUPUNDI 
0300
 

CA1 1UM 


02149 0225 

CALCIUM 

0229 02118 0253 0294 0295 0296
 
LEAVES
 
02511 

STEMS 
02511
 

CALLOSOURUCIiUS MACULATUS 
01420 01122 


CANADA 

0229 0230 0250 0252 02711 0291 031111 

0366 0371 0388 0359 0398 0401 0417 


CANNED BEANS 
01423 


CANOPY
 
0248 0253 0294 0295 0296 0299 01107
 

CARBOHYDRATE CONTENT
 
0280 0350 0400 01103
 
LEAVES 

0282
 
PODS
 

0305
 

CARBON
 

0371
 

CARBON DIOXIDE
 

PLANT RESPIRATION
 
0242
 

CARBIBBEA 
0339 0353
 

CELL STRUCTURE
 

0229 0285 0357
 

CELl WA!I.S 
0285 035,7
 

CENT7i> OF OR1GIN
 
0 70
 

CE I-Ii,.L AtERI CA
 
0228 0270 0303 0306 0308 0309 0321
 
036 0377 0381 0392 0140140407
 

CENTIIO 35 EfIENACIONAI. DE AGRICULTURA
 
TIDOPIC AL
 

0418
 

CHILE 
0395
 

CIILO ROPIYLL
 
02110 02414 0266 0282 0371 0413
 

CHLOROPLASTS 
0282
 

CIIROMIUM 
0266
 

CLIMATIC REQUIREMENTS 
0>235 02113 02114 0283 
P411".OPYBIO1 

T IlIP IRA TIJRE 
0234 0239 026140265 0273 0281 0290 
0411 01425 

CLIMBING BEANS 
0391
 



COCCOTF.YPES 
 COSTA RICA
0304 0228 0303 0306 0308 0309 03t36 0377 

COLEOPTEFA 0381 007 

03011 0311 0378 01418 01120 0421 COSTS 

COLIRE0OT -qHUt i INII)EMIJTIIANUMR 0308 0309 03"?4 

0317 031 Q3113 COTYLEDONSD!':EACO COSl.7 0237 0239 02'11 02146 0269 
hE. ,CA !, CONTRol0 

0337 COVER4CROPS
 
PI ftASE 1:1,lION
s 0301
 
0337 03140
 
R)ESISTANCE' COWPEA APHID-bOpN!;v MOSAIC VIRUS035.1 03 90 RESISTANCE 

0363 

COL-0ND: A CROP LOSSES
0270 0-/5 03160287 0317 0318 0346 03011 0312 0378
 

041137' 0418 01119 0122
 

Oil't,.P021 ''" CUBA]T 0353 0'42 1
 
0 :','1 0302 0400 01103
0281 0350 
A1 01O'f'12ll CUCURBITA PEPO 
0280 0308 oo 
 0322
 
DRY MATTER 
2291 02n( C8 )"99 0305 0308 0309 CULTIVARSFAT 0,1. 0228 0232 0233 0267 02810278 02950229 0280 8300309 0296 0297 0,99 03050303 0306 0309024ER,!. (O''T':" 0316 0320 03120328 0343 0349 0357 ........ 0254 
 0388 03f1; 0367? 0376 0378 03814 0385025, 0256 0278 (Vt 029609' 0/9'3 03188 0390 (0392 03914 0395 0407
0298 0299 1"3'1 039 00, Y 0,OP 0113 ADAIT'AT] ON
PFROTEI2' EI 0290 0326 040102112 0[2"} 02'! 2 0279 028 0305 l<IANT INTROPUCTIOlS
 
0308 C309 0327 01107 0413 
 0257
 
VITAMIN CONTEN"
 
030" 
 CULTIVATION "YSTEMS;
WATER CONTE.. 

, 0313 0311) 0315 0316 0317 0318 0319026 0280 032: 01401 0320 0321 0322 0323 0324 

CONGO CULTII AL CONTROL0320 03142 03,116 0419 

CULTURE MEDIACONOrRACIIRl.UiS PIIASEOLI 0263 0332 0338 
03014 

CYTO63 
0264 

CONSUM ION 

015 

CYT OLG Y
COOKING 

0398 01401 0229 0235 03414 0357 

rIc E 
l:, 

C O P P E R I E F I CIENE
COPPER0288 0394) 

0238 0251 0253 0294 0295
 

LEAVES 
 DEFOL IAT/ON

02514 
 0278 
.SlhMS DISEAS '2 AND PATHOGENS02511 
 0369
 

102 

v/\I
 



DEVELOPMENTAL RESEARCH 

0320 


DEVELOPMENTAL STAGES 
0261 0262 0284 0307 0351 0355 0359 
037/d
 
BRANCHING 

0290 


FLOVERIN(
 
02311 02148 0290 0356 0389
 
GERMINATION 


02614 0265 0267 0337 

PODDING
 
0268 0356 0389 


DIETARY VALUE 

0398 0404 


DIETS 

0398 01102 01404 


DIGESTIBILITY 
0398 


DISEASE CONTROL 
BACTERIOSES 


0333 0337
 
MYCOSES] 
0337 03)42 03146 03514 0356 0360 0369 
VIROSI 
0337 


DISEASE I'll YSIO'LOG Y AND BIOCHEMISTRY 
0355 


DISEASE TRANSMISSION
 
SEED TRANSMISSION 

0337 0340 

VIROSES 

0337 0365 


DNA 


0351 0383 


DRAINAGE 

0301 


DROUGHT 

0340 0392 


DRY MATTER 

0291 0296 0298 0299 0305 0308 0309 


DWARF BEANS 

0320 0329 0391 


ECOLOGY 

0289 0298 0299 0300 0406 0407 01409 

01410 0411 0412 


103
 

ECONOMICS
 
0283 0308 0309 0318 0324 0415
 

ECUADOR
 

0270
 

EGYPT
 
0305 0365
 

ELECTRON MICROSCOPY
 
02146 0266 0365 0373
 

EMBRYO
 

0230
 

EERCENCE 
02614
 

ENTOMOLOGY
 
0375 0376 0418 0419 0421 
01122
 

ENZYMES
 
0229 0230 0237 0238 0240 0241 0245
 
02147 0255 0259 0269 0272 0275 0276
 
0282 0336 03111 0343 0347 0348 0351
 
0357 0359 04409 01412 04417 0420
 

EPILACIINA VARIVES' IS 
0311
 
RESISTANCE
 
0378
 

ETHIOPIA 
0301
 

FAT CONTENT
 
0229 0280 0309
 
PODS
 
0308
 

FATTY ACIDS
 

0229
 

FERTILIZERS
 
0253 0287 0289 0294 0295 0296 0298
 
0308 0320 01407 01108 0411 0413
 

FIBER CONTENT
 
0280 0308 0309
 

FLATULENCE
 

0400 0402 01403
 

FLOWERING
 
0248 0356 0389
 

PHOTOPERIOD
 
0290
 
IEMPERATURE
 
0234 0290
 



FOLIAGE 

0248 0253 0294 0295 0296 0299 0307 

01107 


FRANCE 
0231 )357 


FRUCTOSE 
0280 


FUNGICIDES 
0310 03511 0356 0360 0369 


'ti SAI] 0M 

0353 


.'USAi1UM 201,1N I PHASFOLI 
034! 


GENL. 

0351 0363 0383 0390 0391 0397 

G2NOTY PES 
0270 0290 0327 1376 0408 01418
 

GECCRAPHI CAL DISTRIBUTION 

0270 

GER.1JNA TtON 
0337 

SEED 
0265 0267 

TEMPERATURF 


0264 0265 

GE3
RL0261 


0330 

G1.UCOSE 

0280 0350 

GROWT110230 


02142 0257 0260 0284 0292 0374 01410 

MINERALS AND NUTRIENTS
 
0250 0266 
 0287 0289 0300 0371 03911 
0411 
NUTRTIENT :IIUT ION' 
0250 0266 0300 03314 
PLANTING 
0318 
TEMIPERATUii 
01411 


GUA TOAl,/A 
0270 0321 0392 01404 


HARVEST NG 
0325 


104 

HERBICIDES
 
U302 0303 0306 0319
 
DISEASES AND PATHOGENS 
0337
 
PLANT INJURIES 
0312
 

IIETERO31S
 
0382
 

HOMOPTERA 
0376
 

HONDURAS 
0270
 

1llST RANGE 
0365
 

1UIMANINIITRITION 
0398 01102 01404 

HYBRIDIZ ING 
0389 

HYPOCOTYL
 
0351 0355 0359
 

INCOME
 
0308 0309 0318 03211 01115
 

INDIA
 
02145 0256 0258 0262 0302 0310 0330
 
0382 0391 0396 0413 

INDOLEACETIC ACID
 
0334
 

INFLORESCENCES 
0234 

INHIBITORS 
0247 0259 0262 0272 0276 0392
 

0420
 

INJURIOUS INSECTS 
0419 0422
 
COLEOPTERA
 
030 0311 0378 0418 0420 0421
 
HOMOPTERA
 
0376
 
LEPDOPTERA
 
0304 0375 0380 0381
 

INJURIOUS MITES
 

0377
 

INSECT BIOLOIY
 
0375 0376 01418 01119 0421 0422
 

,lii"
 



INSECTICI DS 

0381 


INTEGRATED CONTROL 

DISEASES ABEDPAIHOGENS 

0346 


INTERCROPP:NG 
0321 

ZEA HAYS 
0313 0314 0315 0316 0317 0318 0319 
0320 0322 0323 

IRON 


0253 0295
 
LIEAVES 

0254 

ROOTS 

0254 02914 

STEMS
 
0254 


IRRSADI ATIO0N 

0236 0424 

IRRIGATION 
0257 0283 0292 0293 0307
 

ISARIOPST' -9ISEOLA 

D" .,wUNTROL 


CHEMICAL CONTROL 

0354 


RES IlTANCE 

032 0343 


ISRAEL
 
0372 


ITALY 

036! 


KENYA 

0323
 

LABORATORY ANIMALS 

039P 0402 0403
 

1.ABORATOPy EXPERIMENTS 

11,11 ()263 0331 0332 0338 0339 03111
 

'Wil 03'] (3(1 0362 0364 0368 0370 


c301 

DIISE;SP3 A 1'.PATIIOOEOS 
0343 

LEAF AREA 
025a 0291 0292 0371 01408 


105
 

LEAVES 
0235 0236 0237 0239 0240 0214102112
 
0243 0244 02145 02146 0256 0257 0258 
0259 0261 0269 0282 0292 
DISEASF. AND PATHOGENS 
0356 

MINERALS; AND NUTRIENTS
 
02149 0250 0254 0255 0287
 

LEBANON 
0361
 

LECTINS 
0239 0277 0383 0399
 

LEPhOPTERA
 
03014 0375
 
IN ScYT CONTPOL
 
0380 0381
 

LIGHT 
0235 0243 021414 

LOXAGROTIS ALBICOSTA
 
INSECT CONTROL
 
0380
 

MACROPHOMINA PHASEOLI 
0353
 
DISEASE CONTROL
 

CfllIC A l CON TrO,
 
0337
 

DISEASE TR..:SISSION
 
0337
 

MAGNESIUH 

02511
 
PLANT ASSIMU]AT!ON
 
0253 0255 0294 0295 0296
 

M AL AWI
 
0232 0233
 

HANG ANESE
 
0253 02514 0294 0295
 

MARKETING
 
0116 

MATHEMATICAL MODEL 
0258 02814 0352 0374 

MATURATION 

0330
 

MEGALOTOMUS PARVUS 
0304 

MELOIDOGYNE INCOGNITA 
0349 0369 0370 0371 

,7) 



MELOIDOGYNE JAVANICA 

NEMATODE CONTROL 


CHEMICAL CINTROL 
0372 


METABOLISM 
0229 02)31 


METHIONINE 

0270 


MEXICO 
0260 0270 0281 0319 
0322 0324 0349 

0378 03814 01408 01409 0112 

MICROBIOLOGY 
01400 

MICRONUTRIENT<2 

0250 0251 
 0,"2 0253 02514 0255 0266 
0278 0294 0295 0296 0297 0300
 

MINERAL CONTENT 

0248 0251 0,,, 0266
025) 0294 0295 
0296 0298 0799 0371 
0394 0408 01413 

LEAV ES 

0250 02511 0255 0,56 

SEED 

014017 
STEM2 

0249 0254 0278 


MINERAL DEFICIENCIES 
0288 03914 


MINERALS AND NUTRIENTS 
02149 0250 0266 0278 0285 0297 0300 
BORON 
02914 0295 

CALCIUM
 
0229 0248 0253 0254 
 02914 0295 0296
COPPER 

0251 0253 0251 0294 0295 

IRON 


0253 0254 0294 0295
 
MAGNESIUM 

0253 02511 0255 029140295 0296 
MANGANESE 


0253 02514 0294 0295 


NITROGEN
 
0253 0287 0288 0289 0295 
 0296 0298 

0371 0107 01408 0411 0413 
PHOSPHORUS
 
0253 0254 0294 0298 0299 0308 
 03914
POTASSIUM 
0248 0253 0286 0287 0288 0294 
0295 

0296 0299
 
ZIN C 
0252 0253 02511 0255 0294 0295 

I 06 

MYCORRHIZAE
 
0298 0299 0405
 

MYCOSES
 

0317 0337 0340 0342 03470344 03148
0349 0353 0354 0355 0357 0358 0359
 
0360 0369 0384 0388 0390
 

EPIDEMIOLOGY 
0346 0352
 
INOCULATION
 
03115 0350
 

ISOLATION
 
03111 03143 0351 0370
 
LEAVES
 
0356 

NEMATODES 

03149 0369 0370 0371
 
NEMATODE CONTROL
 
0372
 

NETHERLANDS 

0235 023 0350 

NITROGEN 
0371
 
FERTILIZERS 
0253 0287 
0289 0295 0296 0298 01407 
0408 01411 0413
 
MINERAL DEFICIENCIES
 
0288
 
NUTRIENT UPTAKE
 

0253 0295 0296
 
PLANT ASSIM ILATION
 
0253 0295 0296
 
PROTEIN CONTENT 
01407 0413 

NITROGEN FIXATION
 
0289 01406 0408 0409 01410 0411 
 0412 

NODULATION
 
0406 01409 01410 01112
 
MINERALS AND NUTRIENTS
 
0289 0298 0300 0407 0411
 

NOXIOUS ANIMALS 
0304 0311 03149 0369 0370 0371 0372
 
0375 0376 0377 0378 0380 0381 01418 
01419 01420 01121 01422 

NUCLEIC ACIDS
 
0282 03147 0351 0383 

NUTRIENT SOLUTION 
02148 02149 02520250 0254 0255 0266 
0278 0285 0300 0394
 

NUTRIENT TRANSPORT 
02148 



NUTRIENT UPTAKE 

0251 0252 0253 0255 0256 0266 0294 

0295 0296
 

NUTRITIONAL REQUIREMENTS 
0253 0287 0289 0294 0295 0296 0298
 
0308 0320 01407 0408 0'411 01113 

OCEANIA 

0242
 

OUTCROSSING 

0232 0233
 

OZONE 

0260 0374
 
AIR POLLUTION
 
0373 


PATHOGENICTTY 

0339 0343 0364 0367 


PERU 

0270 


PEST CONTiOL 
03i3 0337 03142 03)46 03511 0356 0360 
0369 0372 0377 0380 0381 01419 

PH 
0278 0281 


PIASEOLLIN 

0269 0270 0327 


PH	ASFOLUS ACUTIFOLIUS 

0260 02611 0292 


PI1A;FEOLUS COCCINEUS
 
0339 0389 


PHASECLUS DUMOSUS 
0260 

PHA.SEOLUS LUNATUS 
0260 


PHFNOLOGY 
0232 


PHILIPPINES 
0337 

PEOS PHORUS 
0254 0287 0289 0298 0298 0299 0308
 
0413 

MINERAL DEFICIENCIES 


0288 0394
 
NUTRIENT UPTAKE 
0253 02911 0295 
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PLANT ASSIMILATION 
0253 0294 0295
 

PHOTOPERIOD 
0290 

PHOTOSYNTHESIS 
0235 02143 02141 0250 0255 0257 0259 
0284 0371 0373 

PHYTOALEXINS
 
0269 02'0 0327 03141
 

PHYTOHEMAGGLUT IN INS
 
0239 0383 0399
 

PLANT ANATOMY 

0230 0231 0232 0234 0235 0236 0237
 
0239 0240 02141 02142 02113 024114 0245 
0246 0249 0250 0251 02514 0255 0256 
0257 0258 0259 0261 C263 0269 0278
 
0279 0282 0283 02811 02b7 0291 0292 
0294 0296 0298 0305 0308 0333 03)40 
0356 0371 0383 0385 0386 0394 

PLANT ASSIMILATION 
0251 0252 0253 0255 0256 0266 0273 
0281 0294 0295 o296 

PLANT BREEDING 
0232 0233 0283 0394 0397
 

CROSSBREEDING 
0270 0363 0382 0385 0386 0390 0391 
0393 0396
 
!YBRIDIZ ING
 
0389
 
SELFCTION 

0387 

PLANT DEVELOPMENT 
02112 0250 0257 0260 0266 0284 0287 
0289 0292 0300 0318 0330 0371 0374 
03914 0)410 0411 

PLANT FERTILITY 
0397
 

PLANT HABIT 
0228 0320 0329 0385 0389 0391
 

PLANT INJURIES
 
0378
 
HERBICIDES
 
0312
 

PLANT NUTRITION 
0248 0250 0283 

PLANT PHYSIOLOGICAL DISORDERS 
0373
 



PLANT PHYSIOLOGICAL PROCESSES 

0292 

NUTRIENT ThANSPORT
 
02148 
PIIOTCSYNTFE], 

0235 02113 C144 C250 0255 0257 0259 

0281; 0371 0-73 

PlANT ASS.!, 1 1A0 
0251 02' 0253 02'.5 0256 0266 0273 
0281 0 4 96 
PLANT IiEST!RATION 
02414 

PLANT iI G IENTS 

02140 021414 0266 0282 0371 01113 


PLAN"T RESPIRAT lCN 

024L 0373
 

PLANT I ISUES 
0263
 

PLANE IN 

0301 03014 0318 0320
 
SPACING 
0305 0308 0309 0311 0316 0317 0323 


POr CIbRACTERS 
0268 03(5 0329 0391 


POD D LNG 
0268 03'6 0389 


PO0 
0215 0206 0305 0308 

P L L Hr: 
0234 

POTIAS ShIUM 
02118 0286 0287 0299 
MINEFAL DEFICIENCIES 
0288
 
NUTRIENT UPTAKE 

0253 0294 0295 0296 

PLANT ASSIMILATION
 
0253 02911 0295 0296 


F-ICES 


01415 

PROCESSED PRODUCTS 
0271 0273 0280 0281 0398 0423 0424 

01425 04)25 

PROCESSING 
01123 0425 

PRODUCTION 

108 

PROPAGATION
 
0263
 

POiEIN CONTENT 
0242 0272 0279 0280 0282 0309 0327
 
0413 
P0DS
 

0305 0308
 
SEED
 
0270 01407
 

PROTEINS
 
0239 0246 0276 014014
 
AMINO ACIDS
 
0272
 
ANALYS IS
 
02110 0272 02711 0275 0279
 

PS EUDOMONAS SYRINGAE PV. PILASEOLICOLA 
0:36 0337 

PSEUDOMONAS SYRINGAE PV. SYRINGAE
 
0331 0335
 

PUERTO RICO 
0339
 

RACES
 

0332 0334 0338 9366
 

RADIATION
 

0265 0277
 

RAINFALL
 
0297 0314 0323 0340 

RED CLOVER NECROTIC MOSAIC VIRUS 
0366
 

RELATIVE PUMIDITY 
0234 

RELAY CROPS 
0313 0317 0"124
 

RESEARCH 
02311 0263 0320 0331 0332 0338 0339
 
0341 03143 0351 0361 0362 0364 0368
 
0370 

RIZOBIUM 
0298 0300 0310 01406 01410 0411
 
INOCULATION
 
0299 0140 01108 01413 

RIIIZOBIUM PHAS EOLI 
INOCULATION 
0299 01107 0408 0413 
NOELJLATION 
0298 0406 01407 01110 

"I' 

01414 



RHIZOCTONIA SOLANT 

0353 

DISEA-E CONTROL 

CHEMICAL CONTROL 
0346 0360 

INTEGRATED CONTROL 
0346
 

EPIDEMOLOGY 

03146 
IN OC1LAT{ O1 
0370 

RESISTANCF 

0359
 
SYMPTONATOLOG Y 
03146 

RNA 

0282 0347 0351 0383
 

ROOTING 
0261 0262 02811 0307 

ROOTS 
0242 0249 0251 0254 0278 0291 0294 
0296 0371 

ROTAT TONAL CROPS 

ZEA MAYS 

0319 03214
 

RWANDA 


0300 


SACCIIARUI1 OFFIC INARUM 
0321
 

SCLEROTIUM ROLFSIT 
0353 

SEED 

0230 0325 0386 01423
 
AMINO ACIDS 

0270 

DISEASE-S AND PATI!OGENS 
0283 0331 
GE RNINATION 
0265 02C7
 
PROTEIN CONTENT 
0270 01107 

PADI ATION 
0265 
STORAGE 


0267 01417 
YIELDS 
0265 0310 01407 


SEED CHARACTERS 
0267 0270 0325 0386 0423 
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SEED COAT 
]NIERITANCE
 
0386
 

SEED COLOR
 
0386
 

SEFD PRor,UCTION 
0298 

SELD TREATMENT
 
0310
 

SEED VIGOR
 
0265
 

SEEDLING
 
0351 0355 0359
 

S EEl.",
 
0230 0237 0 39 0279 0333 03110 0356
 
0383 0386
 

S ELECT ION 
0328
 
PLANT BREEDING
 

0 g4.'
 

SHAPTNG 
0385 

SIDOOTS 
0231 0251 0263 0284 0294 0298 0371
 
039)4
 

0286 

SOIL COMPACTION
 
0284 0291 02911 0295 0296
 

SOIL CONSERVATION 
0301
 

SOIL FERTILITY 
0288
 

SOIL MOISTURE 
0301 

SOIL REQUIREMENTS 
0288 0301
 

SOIL TEMPERATURE 
0411
 

SOILS 
0253 0256 0291 0299 0307
 

SOLUBLE CARBOHYDRATES 
0280 0350
 

"i" 



SOUTH AFRICA 

0237 0314 


SOYBEAN MOSAIC VIRUS 

RESISTANCE 

0363 


S02 


0373 

o) AC]'G 

0305 0311 3323
 
YIELXS 

0308 0309 0315 0316 0317 0322 


SPA itN 

0249 025i4 0266 0285 


SPOI)OFTERI. FRUGIEERDA
 
0304 o375 


02314 

CONTFNT
 
0280 0282 


STARCH 

STA'rISTICAL ANALYSIS
 
0324 


STEMS 
0335 

GROWT11 


0242 02501
 
f1-IlUERAIS ANN NUTRIENTS 

02149 0:'50 0254 0278 

NLITRIENT UPTAKE 

0256 

TRANSLOCATION 


0250
 

TERILITY 

0397 

STOMATA 

0257 0292
 

STORAGE 

0267 0329 01417
 
TE2 PERATURE 

0'425 


STOREr GRAIN PESTS 
0)119 0420 

('280 

SUGAR CONTENT 

0280 

SULPHUR
 
0287 0288
 

SYMBIOSIS
 
0289 0299
 
NODULATION
 

0406 01409 01410 0412 
MINERALS AND NUTRIENTS
 
0239 0298 0300 0407 01411 
PHOSPHORUS 
0280 0298 0298
 

TEN1PERtfilRE 
02211 0239 0264 0273 0281 0425
 
GROWTH
 
0411
 
YIELDS
 

0265 0290
 

TETRANY(IIUS NEOCALEDONICUS 

0377 

TETRANYCHUS URTICAE
 
0377
 

THRESHING 

0325
 

TILLAGE
 

0301 0307
 

TIMING
 
0267 0318 0325 0401
 

TOXICITY
 
HERBICIDES 
0306 
MINERALS AND NUTRIENTS 
0250 0254 0266 0285 0286 0300 

TRADE
 
0416 

TRANSLOCATION
 
0250 0251 

TRANSPIRATION 
0257 028F 0292
 

TRYPSIN 
0272 0276
 

TRYPTOP1iiINE
 
0272
 

UNITED KINGDOM 
0268 0347 0348 0406 0414 0420 0422
 

UROMYCES PHASEOLI
 
0317 0349 

110 



DISEASE CONTROL 
CHEMICAL CONTROL 

WATERMELON 
0363 

MOSAIC VIRU!S 

EPIDEHIOLOGY 
352j <0303 

WEEDING -, 
0306 0312 0319 

0345' 
RESISTAICE 
03503 

W1[D BEANS 
0270 

ANTHOMONAS CAMVPESrRIS PV. OLYCINES , 4 

USA 
0234 0238 0239 0246 0247 0251 0257 
0259 0263 0264 0265,0269 0273 0277 
0278 0282 0284 0286 0289 0290 0292 
0307 0311 0312 U325 0326 0327 0328 
0329 0331 0335 0341 0342 0351 0352 
0355 0358 0359 0360 0362 0363 0369 
03730374 0375 0380 0383 0385 0386 
0387 0394 0399.0400 0402 0403 0410 
011 0416 0423 0424 0425 " 

USES 
0283 0395 0424 

SYMPTOATOLOGY 
0339,-

XANTEOMONAS CAMPrSTRIS PV. PHASEOLI 
0331 0332 0333 0338 0339 0389 

: 
XANTHOMONAS PHASEOLI VAR.. 'USCANS 
0332 

YIELD COMPONENTS 
0287 0292 0293 0309 0313 0315 0318 
0330 0349 0365 0382 0393 0418 

YIELDS 

VARIETAL 
0233 

MIXTURES 
0228 02530254 0260 0265 0284 0287 
0289 0290 0291 0293 0297 02990304 
0306 0307 0308 0309 0310-0312-0313 

VENEZUELA 
0248 0270 0331? 0338 

0315 0316 0317 0318 0320 0321 0322 
0327 0329. 0330 0354 0369 0371~0379 
0381 0382 0393 0394 0407 04130418; 

V!ROSFS 
0337 0361 0362 0363 0365 
0388 0395 

0367 0368. 
7ZABROTES SUBFASCIA TUS 

0421 0422 
INSECT CONTROL 

:T M ...... .CHEMICAL 
ViTAMIN CONTENT 

0305 
0419 

'CONTROL ' .' 

WATER ABSORPTION 
0273 0281. 

ZAIRE 
. 0300 0320 

'. 

' 

WATER CONTENT 
0265 0280 0325 0401 

WATER REQUIREMENTS 
0293 

ZEA NAYS 
. 0324 . 

INTERCROPPING 
0313 0314 0315 0316 0317 0318 0319 
0320.0322 0323 
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INTROI)UCTION 

This journal of analytical abstracts is design-d to provide a 
specialized guide to tie world's literatUtre on field beans (I'haseol1s 
i':tiaris L).)isseminating research results and ongoing activilies 

related to tie crop. 

['ie abstracts prestll condelnslctitfO :itun 'lllijo.rital articles. 

bookletsl,iL-mlls, hescs. mauals andt thr conetmlional and 
iioiieoitvniCional material. categori/,ed into r ,!d dlisciphinary fields. 
These are cmpleinentcd \viilh autr and subiect ildCe\s to enlble 
I/lOre ,'tiIprchitllSivC CouSUltaili. 

\VheuI innkaInliiin is rcquircd (l a specific lopic ('IA F's Bean 

Intruation ('Cnter in calrv out bibliograplhic searche;.s of its entire 
doctlimet collection. As part oftthis service, us'rs receive a set of 
aa)stracti of, the articlcs related to the topic ot' their interest. The 
kill te\ (I, tilese' ,articles is available tIlro iie. the Photocopy Service 

ot llhe ('onliiii ication and In fornation Support lnit. 

The Specialized inforinailln ('entel's oil cassava ( l"Iluihul ('U l(,/lta 
('rantz) and oi tropical pastures also publish abstract journals in 

their respCctivwe areas. 



COMPONENTS OF AN ABSTRACT 

Accession
 
number
(for p11otocpy --° e ATE, 1; N.. ,T

requests)thi . C e'c. carmilgera) (twber nro ot American-' ! ui r -c bo]lworr1]
requests) -,c u , ;r y; Ethlopiain Originul titleJourna3. of AcrI rulturai sc:u"Cc i Z.3C ..-c'5 I Su. S.]Ij~ s -Adtoa,inst. of Pgr~cult..ral oe 

hx2C 6gAgn lcc,'riopia] ] Author iddress 
SourceI: 22' 1 . c Langua e 

Phaseolus vularis. Injurious insects. Lepidoptera. Heliothis armigera.lnsect Descriptorscontrol. Ch,:mclt control. Ethiopia. 

Expt. consiszing o,
" ultra 
o %o]. 'ormulation- of
a / cvper---ethrin endoculita; (500 anda J..,,(15
0 a. feni troth " n (960O 

75 1 
g a.4./ha),

profenofus (an .ed" u-r- cneck we.reconsccutive conducted for 2yr aa-nst Hei czh.is armigor,-. haricot 'eans a,and Yareth the AwassaE S o i Aricultural(IAR) , r p researcha . The treat - 1 t, wer,- e ,co plete b lock d 
d 5 in a randomized v gz4r ' n 0 : p- t sappliction f the Insecticides usedof cvpermh-r.in , singlegave r.cr - and s2fif:ant controlthan the Abstractcheck n th C ,cyperR.m-etprf no o at 1ub 1t,'e newo, prodct,cvpernftirin/p~rc~onof s166 

-6 heF-" ptatiin
s b; 'tuccir -Ction aNazareth
the 1950 reason, in r s e't to "arrantEnido:ulfar, 

g-e 
further testing.a rEcor.,-ende-d :-ecticice apalnr 1 L.=ericin , bc]lwormpast, in thewas not as "rtisfactorv as cvper-,-ztri:r , in 1'c ccnrroi of :37-m a 

on hgricot beans. [ASJ
 

and/: ra ns/l:or

http:cvpermh-r.in


HOW TO USE THE INDEXES
 

The numbcrs listed uinder each entry in the author and subject
indexes correspon d to the abstract's sequLIen tial number, found above 
each abstract within the journal. 

The last issm.e of the' Val' con tains cuL nnl ativC anthor and subject 
indexes for the ycar. 

Author Index 

The A1mu olr IndlCx can be used to find abstracts when the personal 
or corporatC anthIt rs are known. The Antlor In1(deX, which is 
alphlabetically arln,-,d, lists al1 an thor and co-altI or names cited 
in the PUlblicaItioll. 

Subject Index 

The Subject Inlcx presents an alphabetical list of descriptors used in 
heans research, many of which are com bined with other descriptors,
allowing the identification of more specific topics. 
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AOO BOTANY, TAXONOMY AND GEOGRAPHICAL DIrTRIBUTION 

01426 
28604 CARDENAS R. , F. 1984. Clasifleaci6n preliminar de los frijoles en 
M6xico. (Preliminary classification of beans in Mexico). M6xico, Secretaria 
de Agricultura y Recursos fIidrullco.q. Instituto Nacional de 
Investigaciones Agrlcolao. Folleto T6cnico no.81. 59p. Es., 9 Ref., If. 

Phaseolus vulgari:i. Seedsn. Plant, anatocy. Seed charaetera. Pods. Mexico. 

Various morphologlcal and a-,roromical characterist.1c of 1195 bean 
collections, most of their, from Iexic o and :3everal f,'om Guateainla and USA, 
were studied in order to form j]ruups.;. 'Tne p'rarete ra usaed were grain, 
plant, and pod chardvteriaties, earliner, and reacolon to pests and 
diseacis. The sampe satudied wur'e divi ded Into 6 large groups designated 
a: I (canary type), I] (round type), III (mixed character'i:ties), IV
 
(cinnamon type), V (black type), and VI (large kidney bean); tile 1st 5
 
belongng to Phareoltus vulga ri, and the lat ter to P. coccineua. A
 
descript ion of the dlif'ferent groups and aubgroupa found Ia,. Included, and
 
their !'at.rJbutiJon in the di ffereqt area:; of Mexieo Is Indlated. (CIAT)
 

BOO PLANT ANATOMY, MORI'HOLOG AND CYTOLOGY 

29913 RtUNO NACIONAL P : DE FEIJAO, 2. GOANIA-GO, BRASIL. 1987. 
1q87. Resumos. (Frnnmarle:'). Pracilia, lnrl'ena Prai]elra de Pesouina 
Agropiecoiri a. Centre Naeicnail de Peviaqelia de Prro: e FciJao. Doonentoa 
no.20. 113pI. Pt., 180 erf. 

Phbacolo: vulgari . Cuti vati on. Viroa:eae and pathogens. lrjurlous insects. 
Flcerobtoloy. veedn. Pant phyaldoloFv. Plant breeding. caonne; ic. Blrazil. 

One-hundreid eighty a ma ri s of artic.les on bear. agrometeorolegy, botany,
intercropping, teoncxrulme, rural e,.girree'rin, entcxolopy, coil fertili ty, 

physiology, pathology, breedIJnp, micro'lbiol ogy, wCedo, cultural practices,
and seed, presented it the 2nd n;t ional meeting on bean reearch held in 
Golana (Golan, tirazil ), are preuentedt. An author irdex Is alno included. 
(ClAT)
 

01428 
31731 SILVA, n.M.; MIACHIi, d.I.; SILVA, t..C.; IHlS, B.F. DOS 1987. Fusao 
de protoplna. - d duaa esp6cien de solanacea,- e de duan legumino.a em 
campos eletricos. (Protoplast fusion of two solanaceous and two legume 
species in electric fields). Summa Phytopathologica 13(1-2):113-121. Pt., 
Sum. Pt., En., 11 Ref'., II. [Scene Fitovirologia e lieronceopia Electronica, 
CENA e Depto. de Quimica, FSALQ/U',P, Piracicaba-SP, Prasil] 

Phaseolus vulgari: . Analy,'Jsi. Reoli:;tonce. Cytology. Diseases and pathogens. 
Brazil.
 

Protoplast electrofusion of Nicotiana tabacur, v-,;. Lycopersieon peruviar rn 
and 2 Phaseolun vulgaris cv. (tulatJlnha and Pa:'rna 1) was studied. The 
electric fields necessary to produce protoplast fusjon were generated by 
alternating current field 600 kilocycles/s and 150 V/cm; direct current 
field 700 V/cm square wave pulses with 4444microseceond In duration. For, 
fnsion the 2 types of protoplasts with cells/ml, suspended in 0.4 molar 
mannitol, were mixed together in equal amounts and pipettd into fusion 
chamber. All manipulation for' protoplast fusion was carried out in a 

http:characterist.1c
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I d t pOxidase Ae detected on rootand IAA 

Psedomonas putida. I-~AA :oxidase ais vity iincoreasied over 250-foid and! 

.:"~ ,8-'i''Ida'y-old. inoulated plants No "IAA Oxidase o6ri perox s acivtieas wer 
i'i:::as sociated with the bacterial: cells.;: Native: polyacrylamid e' gel i~i::,.:.!,_' :: 

elecroporeis f P puidainoulated rots
emostrtedthatwases 
 -c:::,,,,' 2 zones of peroxidase' activity. O:nly the :more anodic bands were,:!. iontained 
~ Icesd peroxidase IAA ewopreidtenteA : de t e c t e d haaahideciiiso 	 'oxidasea monroo,i( ,: in washes from roots., lon exchang e.noninoculated and molecula r 
,.::.sizing gel: chromatography of wa'she.- from ,P.- putida-colornized :''.. :: :.	 roots : 

" " !!i'separated 2 :fractions of peoxida'se activity. ", One :fraction corresponded: to '':; AAA'S the aodc,bands, detected in washes of P pUtidainouated a'nd In 

,::.noninoculated roots. A 2nd fraction corresponded to the less anodioa zoine," ,'' .
eoflperxvdaserwhih was characteristic ofP. putida-inoouiated plants. Th 

' anodic, common enzyme. The changes in roote surface peroxidaSes caused by:
colonizaton by a eapophyt bacterium disaused wih refebactmi ar
 

x pathoennplant Intepactions. idSw
 

3162 BOLHAR-NODENKAtPFh, H ; GRUNWE, E. 1987. Dotermlnationo the
 
etotachlorophyll distrbution pattern in' living leaves. Photosnthes
 

ii' -" 	Research '12(l):1i3-23. En., Sum. En., 18 Ref.,: Ii. (Inst., fur: :.:i:. :'ii 
tPflanzenphysologe,Oni. Wien, A-i091 Vienna Althanstrabe I4, Austriae 

detectPhaseolus vulars. Leaves. Chlorophyll. Herbicides. Fe. Mineral a 

deficiencies. Austria;..., 
The hloroph content of all areas on the living leaf blade pond to 

PhaSeolus ugarnd as determined using a microscopl spectrophotometer. As 
A:: c	onieqcence of the thicker meophyll aocompanydng the veins, the zone 

hloopeyllf c was 0 percent higher n. this-itsue.lA lower .hnon 	 This 
eroiphyl canon.iwas obser ed in the thinner aeatip an themoreaegion 	 cm enzfbe. the a tip, the leaf base,and inthed 'y 

tloisuealon the veins anFe defiit uausrs less bleachng than encete 
areoles. In the same leaf d reions the bleaching herbicide atrazine induce 
rapid bleachlng if supple throug transpilratlion stream. Theapplicationtes 
of atrane on:the leaf sur ace gves rise to the contrary effect. All 
these phenomen seem,to be a result of a differing watersupply by thei] ' 
dxlemvessels (AS 00 I 	 hconsequeeAMoof the (extract)) accmayngyh]eistieRomesoh 

S'.::31748 ;CERVONE," F.; DE LORENZO,: G.; iDE(IRA, ,0o ;. BE RGAI,,L. ; SAL$MVI, M.: 1987.;Purficaton and characterizationof a poly laturonaseinhibltng protei 
SfromPhas eolusvulgaris .as Physiology 85(3) 631-637. En.cr Sume. s,dePlant 

jSr::;-	 34" Ref., If'; [Dept0. di :Bi01ogia-Vegetale,: universita di Roma La Sapienz'a,.::
 
chloroplu l ns pes,Inhibitors, Proteins.tiu . , lo
 

Hooeoousn a. wEsnobserve an e thne lentip and it o e olet,A A thsephnwnaee t bea esltofa3 iferng atr supl b te 

bromda vated eharose' and the resulting, P Sepbarose acnugan wa' A (A A.:V' 

utilized o purfy, by affnity hromtoraphy a protean from Phtsolu 
roVul.ri n thypoeotai lhat t andenhibitnpoygala turonaae. induc 

xyle 	 vesels. (etrac)) 

rebinds he 
apIlectri focusing ofthe prifged tplygaactronaseihebipingrtion A
 

S(PIP) showed a major protein band that tocncided-Wthrpolyaactuonase' 
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iniitn'aciit.PIaarm'''a 

coplx witha poyatunaetH 

.
 

a 

a 

aanalyzed. 


a' a a 

a 


"-''and at low salt concri., The 'complex dissociated' in 0.5 molar Na-acetate 'and 
;a:ja;pH values lower than 4.5 or higher than 6. 0. ' Formu'tion of ,the 

- ' 

--... 'polygalacturonase.przP complex resultedain omplet, inhibition of Pa. ~:,,'activity., aPolygalacoturonase activity was restored upon dissociation of-
a~~ 

complex, meproteina 
'the exhibited inhibitory mtivity:-tcAwardpolygalacturonases from.Colletotrichum lindemuthiarnum Fusarlum
amoniliforme, a aand Aspergillus nieer. The possible role-of POIP. in-a--rgltn-h-oiiY6 ja~ isitrnse and their ability "to'elicit plant defense reactions are discussed. (AS) a 

31772 HOLUBOWICZ, R.; TAYLOR, A.G.; GOFFINET, M.C.; DICKSON, M.H.a-The physiological nature '1987.of snap bean semi-_hard ~seeds.Cooperative. Annual bean ImprovementReport 30:85-.86. En., 3 Ref., 11. (Poznan Agricultural aaUniv., -Faculty of Horticulture, Dept. of Seed Science -& Nursery, SeedaScience Division, Baranowo, 62-081, Przezmierowo, Poland] - ~ 

Phaseolus vulgaria. Snap beans. Seeds.
content. Plant physiology. Seed hardening.-Water 
 Seed coat. Phenol content. USA.-
Research was conducted on. the physiological characteristics of snap beanaBemi-hard- seeds where germination and plant growth are mor'e vigorousadepending on the initial seed moisture 

" chemical. properties content. The anatomical 'andof the seed coat were studied to determine where andahow water enters the seed. Both. total phenol in the osteosclereid cellsunderlying the palisade layer and the presence of more pectic substances inthe palisade cells of chalazal part of the testa 'could account for the~~Impermeability of snap bean semi-hard seeds. (CzAr)a '
4 a ' . '04I35a

31721 14OVILLA D., B.J. ; GONZALEZ, A.M. ; MARULANDA V. E. 1986, Necesidadeshidricas de dos varieodes de frijol (Phaseolus vulgeris'L.) en condiciones
de invernadero. (Water requirements - aJ 

conditions). Acta 
of two bean varieties under greenhouse. aaAgron~nlca 36(2):168-176. Es., Sum. Ea., En.1 1 H'er. 

Phaseolus vulgarls. Cultivars. Irrigation. Evapotranspiration. Yield,components. Yields. Colombia. ~ 

The-effect of different water sheets, determined byathe\1type evaporation inA evaporimeter tank located outside the U.Nacional deColombia'a'
,":(Palmira) greenhouse, on the var. a


Porrillo Sintetico and Caliui 
 was'-
Significant differences were found betweentreatments( the humid and-dryth Increasing plant' development assoil increased. The highest the amount of water 'in, the aibean yields in the -Porrillo Sintetio andCalima var. were obtained with water sheets of 229 and 199 mm, reap.a (AS)
 

0436 .30759 PALAVAN..UNSp±, aN. 1987. "Polyamine metabolism
Phaseolus. vulgaris. Interaction of the 

--

In the roots of

inhibitors of polyamide biosynthes~with aputreacine in growth'.' nd polyamide biosynthesis. Plant and-Cell

Physiology 28(J4):5552' 
 . Su.n., 27 Ref., Il.(Dept. of'Bi ology,a

Faculty of Science, Un,/ of Isabluk
 
Phaseolus vulgaris. Enzymes.' Inhibitors.-Roos uky 

The effects of the inhibitors of polyamine biosynthesis, canavanine, anda
alpha-mty ornithine on growth,decarboxylase activities, arginine decarboxylase and ornithine 
different growth regions of Phaseolus vulgaris 

aa~aand polyamine content were examined in2aa-aaa
 
roots. cv, Taylorfl'. Horticultural "~a~
The effect of exogenous putrescine and the int'eraction of
 

4at 
 ' 

4 
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oanavanine with putre:;dne were alco determined in the same bean root 
system. The argin~ne and ornithine decarboxylate activitie.n found in the 
root apex were hies where cell divinion activity wat highest. Polyamine 
(putrescine and opermiie) content did not correlate with thene activities, 
but polyamine level was high in the root ban( where cell elongation is the 
oain procesoc. The argpine analogue, canaxanine, inhibited arginin' 
deca rboxylante aet it y and polyamine titers. Putreocine partially reversed 
the cariavanine !nhliltiorinf root growth ai well als arginine decarboxylase 
activity and poliyaimne cortent. Similarly alpha-methyl ornithine slightly 
irhi JtIted the root length aidi ornlth!ne dcearboxylane activity in the root 

pipex. ieri'dec, excernoi: ut rea!cdne did not gni iIfcantly affect the 
endotenou: polyaurine tite rn. Theai, revnJ t c reiniforce the growing 
ccnrletiin 'wer: l VarloI:' and tne r't.c of cel divi:ion in the rocts 
of bean t.ianti. Argirci ,t-a riexy Iace wa:, the maJrit: tzymv in the tkan 

4043 . 

,14*,"- PAntI I:, 17. Fftet (.,of I oto: :1 on 1nhoto!,yithat, unloading 
from t:eed coi't:' of I vul g;rla -I.?t-t fli t y and m-.1,r'ne location. 
Arnalt : of! 1:eAlin- 11(;1:181-190. Fr., F it'., !!. Dept. of 
1lcloe'ca-" . 

tact ra. I a] 
-',:', The t:rnlv. t! Nv. '. ti-, hw "outh Valezs, 2308, 

Pita: t-o0 100 VuIl r t: 4.F. Sl ro. -

FtiiI t (A' (11; )C-I h( !:yr tliit thr , lar m : scmi ed ed coat haylves of 
I 1;!:- VuO' F Ir , ntI; a, w ,I Ii ,r' l a ate!ti by xt ernal K C! co en. in excess 

of 10 mil Iti-cli r wlth a!o tuIliK t s : npor:l(n at !H-f-1)0 milimolar gC . The 
'. I v]a :' :tt t (I1; )4 --rhot :,yclhitt F.,tA be l:n w;.:, not altered by KC1 
but the treat C I'1 t'ini l Iy : I mulated ti- 'eea:;e of cJucrone from 

th1, net'ed ('(-A:- . Ph( to rithate unloadi ng wa:c in.ensitive to C!(-) and wan 
:atiuiateid by a za :s of ar,l trte-per r,ac:, etion:; (Na(+), ?Aig(2+) and 

I tr- her.yll ho:q hticr ,r ion) in addi tion to ( *) . The K(*} lonoihore, 
vl ir.on:ycl n, aoIlliihed the :Ht) :t i rilaloicei of (111)C-photoc-ynthate 
LU; cI(!li. i. -Witch to a, wa.oh :tul ution contaln ing l(. ) elicited a rapid 
i t o! ( 4 (-photo:ythat unloadi 1V; tb rate coro:;tant for the final 

I f:e of (14)C-efflux (Cprol,bly acrnii:- the t Coopla:t) wa:; un ffeoted by 
K(+) ITheKCl trtatriert did not dcarg,, the p:snive permeability of either 
te (la"alemmaI onoplant. ucroce: acrosn pla:smalemriior Whi,. influx the 
wa: inner',::itvt. tc K(+), :ucro: e triri: f,,:- to the vacuole wa:n ,;lcwed. The 
re:ul t:: ol t air:t(- ::sp rt the to:tul a t! t'nat, K(+) (and other membrane 

rtr~eoble (citicn:) t :eritdially :;tlmulat e : iro.tO !fflux acrolls the 
p1 a:trnmler of tieut lotd: r el :, by serv ir.' to carry pooli ve charge in 
t oplo:lte directon . (.tS1) 

30785 R!'11GUEI-' , C. 19E6. Fotorit.et: :, trran:piracl6n, eficiencia en el 
ione de geua, ani:-i:; de cr'ecir ntntc dt. cuatro cultivares de frijol
 

(Phaseolun vulIallt" I.. ) . (Growth an;:l y:a:,, photostynther-in, transpiration,
 

and water utie tflfic-t-rcy ir, four leanri cultivar ). Teorls ; -.for en Ciencias.
 
Chapingo, Mxio, Univer:cidad Auttnorra de Chapingo. Colegis de
 
Pontgraduadoo . 356p. : . er.Fi., 98 lief., . 

Phareolu: 'telprt: . Clitvarn3. Leaf 'area. Tr'attrpi ration. 
EvapotrantIratoi. Cz coth. Wat-r alitortlt1on. Yieldo. Irradiation. 
Temperature. Iho tosyri theai :i. M-exi co. 

Two expt. were conducted under greenhour:e conditiona (I and II) and another 
in the lab. (1II) with bean var. Cacaiuete 72, MichoacAn 12 A 3, Flor de 
Payo X-161411, and Negro 150 to determine differences in water use 
efficiency among var. The dry wt. of the item + the dry wt. of the leaves 

5 
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were directly related with the vegetative cycle of the var. (greater dry
wt. for longer cycle var.). In expt. I and II, Negro 150 and Flor de Mayo
X-16441 showed greater accumulation of DM than Michoac~n and 
Cacahuate.
Leaf area performance was similar to that of dry wt; 
var. requiring props
had greater leaf area than the bunh-like ones. 
 In expt. I, accumulated DM
and leaf area, at the beginning of flowering showed 
a highly significant
linear correlation with seed yield. Transpiration and evapotranspiration
showed the "ame tendencles in expt . I and II; however, the transpirationrate was greater than the evapotranspiration rate until approN. the 1stweek after flowering initiation and was the opposite afterwards. The
greatest water demand occurred during the flowering period, indeperdent ofthe genotype and greenhouse used. The RGRl,NAP, and relative leaf arearate showed greater growth efficiency and greater photosynthetic efficiencyin var. Flor de Mayo X-1611141 and Negro 150; Cacahuate and Miehoactn showedthe lowest values. In these parameters, data or'expt. I were better thanthose of expt. I. At the beginning of fl oeering, the NAR was highly
correlated with voeed yield in ex[pt. I. The water efficiency rate (WEB)Varied for each genotype. Var. Negro 150 and Fln- de Mayo X-16441 weremore effilent in water use during all the harves.ing cycle than Cacahuateand MichoacAn in Ixth expt.; 
the WER values indicated that the vegetativeperiod of the tean crap IrnIts different growth habits is the mostefficlent u Pe.in eater lhotosynthetlc varlationv/genotype were found.The ahotorynthet' rate wan linearly rolated with the conch. of chlorophylltypes (A, H,and A 1 11),and wan highly significant. Transpiratjon varied
due to aolar radilation, temp. ald the! genotype. The effect of solarradiation oi tr'ans piration war e:, pronounced than that of the temp. Negro150 wa!s the var. with the greate:;t trzrairpiratio rate, followedMleloacinr arid Fier de Mayo by
X-10111J 1; Caczluate had the ]ovest transpiration

values. (AS (extract)-ClAT) 

31711 SAGE, P.F.; SHA RKEY, T.Ii. 1987. The e leet of temperature on theoccurronce of U and '0, Iri sensl tiye photo:ynthies ;a in field grown plants.Plant Physiology 
 Fri(3):Cb8-66l.En., Sum. Er., 25 lef., 11. [Biological
Scienc"er Center, Peoert tIeoroareh Insit., P.O. Bocx60220, Ileno, NV 89506,
USA] 

Pha eolus vulgartir. Photonynthe.o:i. 0. CO,." eaven . Temperature. Stomata. 
USA.
 

The "nensitivity of photon:ynthesili to 02 and C02 wa: rleanrured in leaves fromfield grown plants of 6 peeer (Fha. eolus vulgar'l, Caplicum annuum,Lycopervion e:3culentum, Serophularia desertorum, Cardaria draba, andPopulu.n fremontii) from 5 to 35 dgerers Celsius using gas-exchangetechnlques. 
 In all specien but Phaeolus, photosiynthesis wati insensitiveto 02 in .,- Lal air lti . i-ecler-dependeut temp. C02 insensitivity
occurred under the aroe condition; that renulted in 02 insenitivity.Because 02 Insensitlvity I an indicator, of feedback-limited
photosyntheiir., 
these results indicate that feedback limitations can play arole in determining the diurnal C gain In the field. At higher Iartiapressures, of CCO2the temp. at which 02 insensitivity occurred was higher,
indicating that feedbick limitations In 
the field will become moreimportant ans the C02 conen. in the atm. Increases. (AS (extract)) 

04110
31710 SPRUYT, E.; VEhBELEN, J-P.; DE GREEF, J.A. 1987. Expression ofcircaseptan and circannoal rhythmicity in the imbibition of dry stored beanseeds. Plant Physiology 84(3):707-710. En., Sum. En., 
30 Ref., Ii. [Dept.of Biology, Univ. of Antw'erpen, U.I.A., Universiteitsplein 1, B-2610-
Wilrijk, Belgium] 
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Phaseolus vulgarir. Seed. Water absorption. Belgium. 

Water uptake of needs of Phaseolus vuigaris cv. Limburg wa:n monitored in a 
controlled atm. every day at solar noon for a period of 2 yr. The 
imbibition rate, determined an thc mear of 5 replication., wan ralated to 
the lunar cycle, max. water uptake occurring between the new phases of the 
cycle. The month!j --,.n value of imobiltion rate, calculated from the 
daliy meacurcmentn , din played , ci rcirnual rhythin lechintg Max. values in 
Aug.-Sept. and min. values in Feb.-Nareh:. Thene monthly values were 
positively correlated with the mean of the max. temp recorded daily 
o',taide. (AS) See also 042?! 0553 

COI Plant Nutrition
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29952 CHAILLOU, S.; MOROT-GAUDHY, J.F.; SALSAC, L.; LESAINT, C.; JOLIVET, 
E. 1986. Compared effects of NO3(-) and N114(4) on jrowth and metabolism of 
French bean. Phyniologie Vegetale 24(6) :679-687. En., Sum. En., Fr., 18 
Hef., If. [1.N.A.P.-G, 16 rue Claude iFerrird, 75005, Purls, France] 

Phaneolus vulgnri a. Nutre. -,olit.ion. N. Composi tion. Mincral and 
nutrienta. Aminoacidr'. VIneral contenrt. (arbohydrate contcent. France. 

Bean plants were grown i r o greenheu with nutr ie nt olutionn containing 
either nitrate (2 mil limolar) o, ammonium (, mllimolar) and renewed 3-4 
ti me/h. After 35-1-I5 dayns, Nli4(+)-fed plant_,; hao half thce freh matter of 
N03(-)-fed plant:. teir mineral c tior: conen. war 30-40 percent lower and 
their organic acid (malic, rr.a:oie, citric) coenn. wan 80-90 percent lower 
than in NO3(-) plants. Amino acld-, (sery, anqaraginyl, glutaminyl) were 
3- to 10-fold higher and carbohydraten (gluvone, fructone, suerone, starch) 
1.5-to 5.0-fold hijjier in Nfii(+) plant: than in N03(-) plants. In general, 
solute conen. in NH114(+) p weant:;Io,;r than in N03(-) plants, but thewe re 

energetic convt (ATP equivalntn) for nynthesis, of organic acids, amino
 
acids, and free ;ugarv wan similar, for both N nutrition treatments. The 
growth deficit in Nit4(+) p1ants, which did not, appear to be due to pil 
changes (min.) in thue olutlon, may be explaJned by an o:aotic handicap in 
those plants and by perturbation., in the ehlororlUint finctioning because of 
a poasible excess of' photosynthetic reducing power in the absence of 
N03(-). Starch accumulation in the leaves of N114(+) plantsz in an argument 
for this hypothesis. (AS) 

0412 
27777 CHAILLOU, .; MOROT-GAUDRY, J.F.; LESAINT, C.; SALSAC, L.; JOLIVET, 
E. 1986. Nitrate or ucoonium nutrition in French tean. Plant and Soil 
91(3) :363-365. En., Sum. Er., 10 Ref. [Laboratoire du Metaboli.me et de la 
Nutrition des Plates, Inst. National de Recherche Agronaique, route de 
st-Cyr, F-78000 Versailles, France]
 

Phaseolus vulgaris. Nutrient solution. pH. Minerals and nutrients. 
Rhizobium phaneoli. Composition. Aminoacidn. Plant nutrition. N. Mineral 
content. France.
 

Bean plants were grown in a greenhouse in sand irrigated with nutrient 
solutions containing either 2 millimolar N03(-) or 2 millimolar N114(+). 
After 115 days, fresh wt. of Ni1t(+) plants was half that of 103(-) plants. 
Cation conon. in N14(+) plants was 30 percent less than in N03(-) plants. 
Amino acids (seryl, glutaminyl, asparaginyl) accumulated 3-10 times; more in
 
N14(+) plants. The conon. of organic acids (malic, malonic, citric) was
 
10-30 times higher in N03(-) plants. The ATP-costings for the synthesis of
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amino acid:i and organic acid- in Nlu(+) plant!; wis half that of 1103(-)oneS; therefore, it could not account for' the reduction of growth in the
amrordiun-fed plant,;. (AS) 

0443 

299118 GffOOSni:, J.F.; STABFL, A.; VENDI)IC, J.C. 1987. Relationshipsbetween kievitone and piha:eollrn accumulation in different tissuasfhra~a: Vhvu!garj. in re:pon:3e to 
of 

treatment with mercuric enloride, afuingal ce 1 wall ei otor aid abmci:Jla acid. PhyriologlcaX and Mel -'t'trPlant Fathology 30(1) :1-12. En., Stnu.Fn., 30 Ref., 1.. [Katholieenivi-r:;Itt t tievwri, Lalboratorium voor Plantenfy:ilol ogie , Yardinaal

'rcierlaan, 02, 
 t-3030 Leuven (11everlee), Delgium] 

Yha:'c-olIJ
Ii ;L r:. Phbreol liin. Cotyledon.;. Hypocotyl. toot:. PIhizootonta 
aclard. PiarAt phy:iclogy. el'irum. 

The two .rat-;I t hytoal itrin:; f tha::eolu : valgari:, phaseo.llin andPA viton , lcltrri tcdt illcotyledont,,, ;ypocotyl a, and r'oot:. AinrerponsetIralme t Whillira'tll'ji to , Chloride. Cal eulat ins of the natural logarithm ofthe kieviton(:;haicI]Jn raltiJo (in K:1) :thow that the ratio ofk~e''tne:F:;a- h ,,.h., at iA the cotyledon:r and dcrea ed throughthe hypocotyl to li, rootz. C-12 Wall pvtr'earation:3 from Rhizoetonl a;ol raliinduractd rel a tt vv V tightr ]e o1'vclr kovi t one than phraseoll n (high
In K:P) Ill the rat lo war the ince for, the 3 types of' tiaaae. Thrrs, the 2I'lioa1tar:; probatbly oerate at differi'at. tae of' tfh_ regulator-1a-oh ani inaJ Hgh enen. (0.0001I. and 0.000001 molar) of exogenouly appliedAPA reduct-d the ifvit oni:pa_,(eoI Ii ratio i r all tiAanurea , regardles,; ofwhich elicito wa:, u.ired Erdogenou. AttA Aevel: inr hypocotyls were foundto be ttOl 
 Ar.nan th mar'curl ohorde- and ioetonia-treated tinssue.'hu., i f ferrnan:; A eadogEtriuirNtA levelsa do not determine the differencesin tire In K:' induced by the 2 liAtor, In all 3 tissuer, the changesleading, t ho d fare icer i Inr;P b,'rouit about by ABA were achieved indifferent. way:3. Bot.th tha:zotIn annd kivittone production in hypocotyls androotr wa:n reduced by a cohen. of 0.0001 rmolar ABA but slightly stimulatedby a conen. of 0.000001 molar. The alm n r effect: of' A1A oir tissues'-eated with rurelAje chloride and the lthizoctorra elicitor preparation

ate:ata that thy both affect the :;ame regulatory mechanism. (AS) 
0 11144 

31007 HItNlCJt, h.Fi.1985. tteaaurement of :aol copper activity and its
relation to plant copper accurulation. Ph.D. Ter-in. Ithaca, N.Y, 
 Cornell
Urrver':31ty. 76p. Fn., Sum. En., 63 'ef.,
Ii. 

Pha-eolu:n vulgaris. S'ap bean,. 1'1neral nutrition. Cu. Nutrient uptake.Toxicity. Root-. ihoot.L. Mineral contrt. Tranzilocation. USA. 

Three expt. were carried out to: (1) evaluate the effect of Cu on C and i:mineralization rates in field-aged Cu-enriched noils; (2) study the methodsof cupric Jon-selective electrode and Donnan dialysis with a cationexchange mect;rane for measuring Cu(2+) activity in Boil solution; (3)determine Cu toxicity on snap bean plants grown in soil with a high-Cusludge tsource. Five Cu-enr'iched New York (USA) soils were chosen, each ofwhich had a suitable control :r!ite nearby and had Cu as the only metalcorridered in a high enough cohen. to affect mineralization. The mean rateof N mineralization for a parti-llar soil was quite constant over 10 wk.,and in most cases, throughout t;,eentire 13-wk. period. It showed thatneither C not, N mineralization was inhibited in these seils at the levels
of Cu enrichment observed. 
With respect to treatment Cu and 
sludge levels,
both the ion-selective electrode and cation dialysis methods demonstrated
expected trends. 
 Cu (2+) activity increased with increasing Cu additions
at any one sludge level. 
 The root Cu conen. are approx. 10 
times greater
 



than the ahoot Cu concn. Shoot Cu cron,. are -ubjeet to internal
 
translocatlon mechanisms; thus, they are 
a lens direct mea:.ure of ion
 
uptake. Al though the yield diffe'enc~e: were generally not signifi cant (5

percent), the data for total plant Ct 
 17'tfect the genovai varab11jty in
 
yleld,, probably due to cxtraneou: faOctors . (ClA'')
 

0 4 ;
 
3 17 9 l'1LIANN, J . V. ; "IYlIi:Ey, T. 1. ; WANG , J. ; 0SSMONI),t'. 8. 1987.
 
Fnvirorrenta I 'feu:t, or, iltoynt'h:' , n t rogern-ut' 
fflitcncy , and
 
m, tabol It e pool: Ar, Itavc: of, :lin and shade p ant:,. Plant I'hyIlo 0 ogy
 
f't)(3) :796--8CM'. .,y 1n , let . 0o t
. Kn. 28 I [ii gIi i, j encet Cue-er,
 
DOto rt. t:Ii ti0 1lIt., 2. U. Iox 00 , he, Wo, b;9,06 U.A I
N.' 

I ,cccu:lu vIA F'ari . Lijlght. Mntr'a1 nut rittI n. N. Nut Ient, volit ion.
 
I o r,y i ahe:l:7. Vi .'r,,l content. Lave:4. lISA.
 

of vf r n I t r .nIy anid 1nrt 
bhy: lolopy and ti'oc Aihitry W cr''xiaried in tLil .;ill I lant }haeolu
 

'yelp' 'il; ('.ommon ,an) and in the o:y'hdo plant, !. ca:1 nl.'r'or'rii a. In
 
tIut h lhti:uolun and Aloca:Ia, the 'tfTe'ur'ng vro:th r't'gJme: prodnced large
 

:Jarrg,''rn !ohoo:tht(ieand cf" tUe pfiotoliyntheutle 

rtyn 1 h 1t1t nr ri t I on on lhotoaynthetic 

eap:ei ty coilnoiti orn 
it i ns UO - v. rtuw(litw rate:, of photosyntheri:: were Ilnear'ly related
I(ill N C't)nt ino ath AUeo3blit 1hotooyrnthrli,:unit leaf N wa:; markedly 

to
 

Li titer' 'r I lhb-irtlu 
, 

than for, Aloca:ia. Fhotoiynithetic calacity wao also

5
h1i: r Jrn Fha';eo1r:;/uruit lulor,- 1, -ba: phosphatc (jul1') carboxylane


tiuPr(lt-f ) rotein. '1te l'af 'ontnt of' RihlAl'Ca.e war liearly depedenit on
 
t aont :in thet J
I i 'n 2 : acji :;. Thl! proprtion of leaf N which wa
 

i 1:Wt'V1'r' war: g:ete('! ir; t'ii::evolu: than in Aloe?:ia aind wa rlur'e
 
I r,: li't 
 gr owth condtlionl ,rir rcin. from () percent, of' I oat' N It low 

/ it to :'0 l' icnt at. hAgh ij i ht 'fu:,, the il, 'Car)e/uhr.orotrrylI ratio
 
V,,I qtc It! :'t : Itar Sve to N ;vala ,i IJty it igt.t lnt hralm y til both l;qt cl cn
 
( r .t t'i te n:;), r' .wip I''or ( '/g for' l'r:oc' u: arnd 2 fir'm'
 
,'.Inei: aJi ih.i ji af 1 to 1.0 p,/ fo ihe::(lo :; and O.' 

-
p/g for Alcoa:Aa
 

w hite ill tht 

Ihot enyn'th ttc i t: [4triat.il i 


At , 1(,If N. large ihangei lropotiorI O1of cC'rporr8n&t of the 

itriIm tled effect. on the :rl:A tiv lty of these
 
: I'ct t i ihotrltiijbitionl . ( A ([extract)
 

"31489 ' lilA'I I', I .. .; PIItW LL, G.,. 1987. Eff eot of aoidic precI A tation on 
l at. t Caniadiar 'Journal of Botany 6i(b) :1121-1126. En., Sum. En.,

F. 18 Ih,!f', II [litept. of' biology, Dalhoulle Univ., Halifax, N.S. Canada 

ha :olu:' vui:lgari . Nut ritant :ot :1Atira. Acid an. Plant phyiological 
dl ordevl . Min-ra dull eincAe . ('a. Mg. 1). N. Canada. 

IAot andiArdirect. t.ffct._ of aolidc precipitation oil tht rat~ca of C02 
exchaiure of plant.:i beiI cv. Te nrdcergreen WCre Solutions ofof u rreniur'od. 
liCIl, IN013, li25.01,and artificial acld rain at pit values fri 'm 2.7 to 5.0 
rqarayd or. leaverIat. inttrwvir: (varying from 1 to 5 days Ill different 
exi t. ) for I wk. had no effect on rater of CCi2 exchange. Some lesiono 
appeareutd onI iire' where chloropthyI wa; dentroyed, apparently undamaged
artvi' ofI the leaf eompenur ted by Increaing the rate of' photolynthenla. 
AIppiczAt0or. of atlic solutionr to pot :1o. in which the plalts er'e 
r'owing or Frowing r']ant.'; In nutrient r3olut.Jonn at pil 3.0 had at-siou 

effect on tire leaven, reumbling Ca or Mg defIciency symptomr, iut no 
obvloun deletrlouri effects on tine root. Lffects of acid werti greater
when Ca, Mg, 11, or' N were riupplied at reduced eonen. leduc.oag titl cnoen. 
of N, Fe, or the mixture of trae elementt, normally supplied did not 
influence the effect. of acidity of' the nutrient solutlon. The uptake and 
dirtitintlon of Ca, Mg, P, arid N throughout the plant war, not affected by 
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the acid treatments. It is concluded that acidic soil water or nutrient
solutions interfere with the metabolism of Ca, Hg and N in the leaves. (AS)
 

01111731494 WALLACE, W. 1986. Distribution of nitrate a:.imilation between the
root and shoot of legumes and a comparison with wheat. Physiologia
Plantarum 66(4):630-636. En., 
Sum. En., 224Ref., If. [Dept. of Agricultural
Biochemistry, Waite Agricultural Penearch Inst., Univ. of Adelaide, Glen 
Osmond, S.A., 5064, Australia]
 

Phaseolus vulgario. 
 Roota. Shoots. Enzymes. N. Nutrient uptake. Mineral 
content. Australia. 

Legumes belonging to the P:Jaseoleae (soybeans, Phaseoluti coccineus,
vulFlris, Vigra radiata, 
 P.
and V. unguiculata) when grown on 10 millimolarnitrate, had a low in vitro nitrate reduetasc (N) activity in the rootcompared with the shoot (leas than 15 percet). In species belonging to
the Vicieae (Cicer arietinuln, Pinusm tativum, and Viola faba), Genlstoae(Lupinun albus) and Trifol lear (Medicago nativa and N. truncatula), 30-60percent of their total NR activity was in the root. The Phaneoleae had a
higher nitrate content in the shoot. Decreasing the nitrate supplyincreased the relative proportion of NR activity in the pea and wheatroot:, but did not alter the predominantly leaf-based assimilation of


nitrate in P. vulgar'is. (AS (extract))
 

0441;8
 

31498 ZAITER, H.Z.; COYNE, D.P.; CLtEK, 11.B.1987. Genetic variation and
 genotype x enviro ent interaction for leaf' iron-deficiency chlorosisdry Leana, (Phareolus vulgari: in
L.). Bean Improvement Cooperative. Annualleport 30:60-61. En. [Dept. of' Horticulture & Agronomy, Univ. of Nebraska,
 

Lincoln, NE 
 ,3. , USA) 

Ph:,olu:i vulgarir.. Ciiltivari. lineral deficiendeez. be. Chlorosis.

Syrapt ';:-clo.'Y. 12e: istanUe. Adaptation. Genotypes. USA.
 

Fort), dry ('V
' ev.!Ji,,: were (,valuated in 1986 for leaf Fe chlorosis on ahighly oal carec'us al I : t at the U. of' Nebraska, USA. The cv./lineadiffered in tileseverity of Ii!ohlorosi a 
s symptoLs and showed a continousvaration in symptom:n ranging from high resistant to ouscctible. Some of
the highly resistant cv./linea (no symptoAs) were G.N. Saj .nire, Pinto Ul111, A-55, G.N. WH1-85-216, and G.N, WH-86-110. Eleven of these 141(cv./lineshad been previously screened for' Fe-e ficiency chlorosis under f..idconditions ii a calcareous soil in IJ-. A genotype c environmentinteraction was;observed between 1983-86. 
 (CIAT) S-e also 0548
 

C02 Plant T h
evelopment
 

0449
 

31738 BIDDINGTGN, N.L.; DEAMNI, A.S. 
1987. The effects of mechanicallyinduced stress and plant growth regulators on 
the growth of lettuce,
cauliflower and bean (Phaneolus vulgaris L.) 
plants. Plant Growth
Regulation 5(3):1P3-1941. En., Sum. En., 
21 Ref., Ii. [Inst. of
Horticultural Research, Welleabourne, Warwick CV35 9EF, UK] 

Phaseolus vulgaris. Gibberellina. 
Plant growth substances. Growth. United
 
Kingdom.
 

The plant growth regulators, (PGR) GA, ethephon, and 6ilormequat chloride
(CCC) were sprayed on young lettuce, cauliflower, and bean plants, which
 

10
 

2?2 



had ethecr been given or not. been given a mechanically-lnduced strecs
 
(MIS) treatment. MT. wat. applied by brushing the plants with caper 
 for 1.5 
min. each day. CA increa:;cd extension growth of bean and leaf length of 
lettuce in unbru:ahed plants at, much a.: in brunhed ones. CCC and ethephon 
were lest; ef'ect ive at reducing the height of brushed bean plants compared 
with unbru-led ore:-. The effects of CCC on the growth of cauliflower and 
let.uve plant, wa,% not influened by bru.' ng, wher'ea; unbrualied plants; 
respornded more readily to ethephon than did bruzahed ones. The effects of' 
CCC on: growth were generally dmi1iar to thoe of MIS whereas tie effects of 
ethepion were Ira many way:; different, to HIS. The re;ul t;: are disacussed in 
relation to the au:e of PGR and 1l3S treatmentt for modifying plant growth. 
(AS) 

0145C 
31019 CHITAIG [OY., M.L.; HEYER, W.; CABAILERO G., R.; CRUZ, B. 1986. 
lh.aci 6n entre el incremento del 6rea follar y la edad del cultivo en tres 
var!edadel3 do Phateolu vul ~ris.(Olelatiorihlip between leaf area increoae 
arid crop age in 3 Ihaneolus vulgarln vgrietie:). Cieneaa de ]a Agricultura 
no.29:1 57-159. E:i., 3 Rief. [Inst. de Investigacionete Fundamentales en
 
Agri(ultura Iropcal Alejandro de Ilumboldt, do la Academia de Ciencan de
 
Cu1ba: I 

Pl t . u: vult'aro:i. Culti var:;. P.totrmeirl:ato eultivalr:;. Indeterminate
 
ellclyva r:l. lje;tf rvez,. Pja nt a ., .tlte tI.eel code]. Cuba.
 

Ja', v.' of do termlTJit 'tort.h IiA-liJaio tnd Guiria 31 and the bean var'. of 
Irdetirera~te growth C.C. 25-9 were planted in : cni winier 

to l:tudy i10. of leav-. and leaf a:'ra. The 


ander coa, ons 
corntartn value:i of the quadratic
 

r'cg'cioilci ri~ or' leaf' area i i aind av. 
 rio. of' lcavei/var. according to
 
crop aget were calciliated. Var. of determinate gro,th tended to chow equal
 
rio. of le,vc; alld 
 tot:! loaf area iA, both plintIrg cea: n twhileno. of
 
I-'1vv:larnd leaf aria of the indeterminate var. were higher n winter. All
 
var'. ;and ii e:'td-i; r'v.;porided the y ax(2) 4' +
- to equation = bx c,
 
where v: 'ere zcrlt:; the 1,! arm-a ci' no. of ]telve-:;, and x the crop age
 
cxpretited in daylalfter p Int ing. (CIAT)
 

04!"1
 
31020 DIAZ, M.; FPtlli;IA I., Z.; ISASI, 
 E.M.; SANCIIEZ, J.A. 1986. Abscisi6n
 
de flore.'i y valira , y a~or'to dc. :;mlllat, .n el frijol 
eomfin (Phaceolus 
vulgarlai). (Flower arld p d abeoi:r:don and eed abortion in beans). Ciencias 
de In Agr;icultura no.28:1413-1414. E:., 3 iRef.
 

Fha:eolu: vilgari: . Cultivar:z. DeLtermlriate cultivar:;. Indeterminate
 
cultivar;:. Giber'elln::. Atecln:c;ion. Flower:. Pod: . Timing. Planting. Cuba.
 

Bean var. Vel a:ic; largo and Bcr'nquen Jali;eade of growth habit I and H-112
 
of growth habit I1 were I antcd in Jr 3 different
pot: planting date;
 
(Sept., Nov. and Jan.), with or without foliar :prayir W4 
 11th0.001 percent 
GA (5 cl/plant) al. flewering initiatbrn, to tudy the elfeet,': or: flower' 
and pod abdc dnon a:nd ceed atortion. GA it.the applied conen. had no 
effect or: the ,Lrudiete:etdAed.Nov. was; con:;idered the best me. for 
planting cince pod retention arid production rf normnal eed were superior 
(pod absei:aion and ::eed abortion value: were '.3.147 and 56.90 percent, 
reap., compared to 18.03 and 611.00 percent. r'ep. An Sept. and 145. 7 4 and 
54.95 percent, reap. in Jan.). Pod abscirsion wan significantly higher for 
type I var. (46.90 and r47.29 percent for Borinquen Ja:;peado and Velaco 
Largo, reap.) than for type 11 var. (43.06 percent). All var. presented 
different mature pod distribution. Parents for' creasing: are recommended to 
be planted in Nov. (ClAT)
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311472 PATRICK, J.W. 04152STEA]NS, K.H. 
1987. Auxin-promoted transport of
metaboliteo in stem:: of Phaoeolun vulgariL L. : auxin duoe-r'eoponseand effects of'inhibitor curvesof polar auxin tranvJor't. JournalBotany 38(187):203-210. of" FxperimentalEn., Sum. Fn.,
Scienceo, Univ. 

III fef., 11. [Dept. of Blologiealof Newca.tle, 1t."W. 2308, Aurtralia] 
Pha:eOh
lu V ilar . Fte : . ,iuxir:;. Jidoleili(etjc I(I t. Nutljerit trano:port.a 

Am:itral a.
 

Tr'a;,riporl of' (iit), -ohetto:y
('Xplant:: 

t t. i*cal t Otd :,tem:: (,' Pha:eolu:n vulgarisWOO'! (e1Ie1r.(rt or: '.to eIWII, of IAA applied tothe ottit the out. urtface' of,::tIl 
' Thi lyrdl. : arcof the Xi t :;tem .iilfloenced thetrarn:iovt natlre' tooA::;Oli:A withi L'I1,11:tehad (ccaLed elonglt tonehldtiAll 
- a mo'e t'oeuinC(d rev.(pe with a di:tirnet optinlim.lutr!cnt ,,tatlu; of lncra:;edthe eyi:r!ut. :;I ittl( Jul' eilee oll theIA,doen-re: 

1e1o: ur'ce but jn rr'ta ;d, by 
:Jhape of th10 

2 order: ofollen. rat,ntude, the
that eli ri AA' ted the optimal re:;pormer.Iol,11 Application:auxill tranm puql, -t("zt:::Ihm of' the JAi1bitor ofJ) J-~ln l l° 
 n l 3-diorne(PID) , affet te lAA1 rIrerr.ed rvr-

, l'Fi mil 


ort or (III )C-photonylittlatc.JAA corre At,) I ' tI t I iatal 
-jior::yithl trot pert rt 

wt tt pIa tlrti l IIA 
, :f ,tl wirrta:"~ottoC., 

r'et: -tmrirt W!ti, CI'Ir(:ljtdx: Jt 
ra:"'ivilly t;tir:ulated by CPI).e" Iii t.a l:It red otioril r:O((I)OC)IA;. telow 'tmlevel:;thu AtIe o itlAJbLt.or :'pll atjoir, wbJdl 

o, 
level: of 3((li) CI above t.hii point,At r'elcAi I llr!rter(d I'(ltXir- dlwvergent! r':;Pont;t''riot(.( tlii:.,ort ofto ClPt tr(trI21r:t ir(.vlo:.tconr:
action or IAA or, 'ea ry 

t:t nrltwith11a renotet:cr :,r;liorpr il tie dcoj itated ,A)
Atm:. 

31713 ,, I ; . I., G.I LEVI, A,.1,i'of 2,4-li eh, 1 ri i,( . 'oirphoi ent:tio effe ,tcLn11 [, .y:1( t,4 p ,i0 (1 I illto k;ill (ntioleaf (exI ant) . i , "illgar :i L.)I"o}'', H ,II I RI) C,. rjI e -, 1I0of1.1. U 11 l'ro .: m Fi. , 16 Ref.[.1. AP;, Ijr .L oot I.rig , II ,o Y ii, -a ir(hiIrIt. , 1.iC.l I;i I -tiL5 , it''! !o x 1633 Fazt 
-


PhtZi13-c l:! VI-J.l . T! U;,
k :: r'-,t. ('1 tr'UV, m,dIi . Leave: . He tiIg UlA. 
Poot.', d11u;O Ild/oI lll.c : trdetut'-:, were Irodueed on
A:t ta1 ootyli primcary leaf anddc;l 0xljorIt:, of' pi me lean (laI:eol : ol vlparVillStIlltred ev. U11 11:4or i ,vi: i(111l ht i Ff -e- t1 )" (i- )I ::eii l.wIth A w ide2,11-I1) corn. (0.01 r a nge ofto 8U rig/IiIe wi th ejter-Exl::nt.:, roo!. 

0 or' I nig/liter kinetin.(i :it, owfr 2,A;-Pi (1rran. tan aotforma tio t ho:;e 'avor ngor, Call 1:I lobule.)opli

fr cri the m aii:rit- l]rt. L.etlr-d eo iat o 


L I root. , calIu:; lnd jiobulen of't devel opedn 
recn globular atructurcowhen developedcau:; inJ1t:1l.,-d on rImetil a with 3 or more mg/lIJter 2,11-1) wao:nu1be1lltilaved ilt IAquIji t!" 3I rimg/IAten 2,l-i). Thece itructure:wIth 'r-e:h multiplieda 
 wt. doublinj, tAno of' F-9 dayv in MCS+Al though thJ:: 30 ing/liter 2,11-D.muLI]t.AF t tlVe tiehavicrt 
 and opaque eolorembl'yo d: were reminiscentr'epcrted for ofcther tl ,eo no cotyledonia or roots were neon.

(AS) 

21716 011iVAN tiFL,A.J.F.; PATPICY, J.W. 19811. N directproton linkage betweenpumping and photoynith te ulnloadirgvul1tri:i L. Plant 
from need coats of PhaseolusGrow.h Regulation 2(4):319-326. En., Sum. En.,11. [Dotanja.eh Laboratorium, 18 Rlef.,iljknuniverliteit Utrecht, Lange Nieuwstraat
106, 351? PNUtrecht, The Netherlandzil
 

Pha'eolual vulgari[,t. feed coat'. Tranlocation. Plant a:slriilation. 
Netherl ands. 
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The energization of the active sucrose release from bean seed coat halves 
was investigated. For this purposu, seed coat tissues adjacent to the 
apoplastic space were exposed to a var. of treatil.,:Ilts and proton and 
ihotosynthate release( were measured. Foidcoccin (10(-5) mo/liter) 
stimulated proton I omnp activities. Orthovariadate (2 x 10(-4t) mol/liter) 
and (10(5) mol/lJte') dimini:hed the proton extrusion evoked by fusico ccin. 
Fu-icoccin inhibited sucrose release, whereas orthovanadate and ADA 
stimulated it. Addi ticon of 100 ume) (/]1ter had a promotory effect on 
photosynthate unoadlng, fadirg awoy with time. This- extra unloading was 
linearly rela ted to iit, r.: rxtd proton losn. (AS (extract)) 

01355 

15830 YFUNG. F.C. 1960. Fmfryog:nry of lha-sedo: th( ole of the suspensor. 
Zoitoebriit fur i-lm:r:rcnhy: c egic 96(1):17-28. -n., Su. En., 29 Ref., 
I].
 

Phio,-(olun vu 1Lrg : . Flrlry,,. ur ac.. Plant. assiniilation. Plant development. 

tate- lod (14)C-o::ucu wa: adirA rJ z;tered to developing emt-ryos of Phaseolus 
coccnir:t- arC P. or:?. ,ris via the base of the exei sod pod, through the 
k-idclpeim cvity of anidd;,directly the embryos.the and to exci sed 

ti :- -I ndioat c itht the. s{uoe' oar; the uptake s ite during early
 

(if' Imt yc 1 omri. The Inb/elitng pattern was unexpected since
 
the cotyodol"ry of isbryc.-per-:; to the
ha!f thet- narer endosperm, the 

onuif( o! rZ1, cctlvi ty. The opt,ate patiern taniqed at the mid-maturation 
.g wheor . p r that !h( cotyl,!(;on: teame the major uptake site 
fc io- r t ar-jrint orye.t Theict-ci tsar dicussed in relation to the 
clli'irnt hypxthc :J: ; of til:putcriror fuiction. (AS (e xtroct)) See also 0471 
0 Irl i 0i;7 0;' t 08: o0 (613 073 050o 059 

C03 Chemical Ceompe.dtion, MeLhodology arid Analyses 

31737 BENtTTJ , P.C.; l1JE, 1.1'. 1987. Influencia da ariacao do teor de 
tnidadesobre c angulo doe tIude du vArios graos. (Effect of moisture 
content on the anle of repcse of :tveral gra~n). CiencJa e Cultura 
39(2):189-192. Pt-., Su. Pt., En., (3 Ref., 11. [Faeculdade de Engernaria 
Agrcola, ticn smn , CaixLa Postal (011, 13.081 Catprinas-SP, Branil] 

th:rseolo; vul garis. Snap Lt:ans. Seeds'. l.ater content. Brazil. 

TIhe I'ct of 1-c oi the angle of rep osc of peanuts, rough rice, snap beans, 
,noylq!an1!,i nd wheat was determined. Four different moisture levels 

onider(i d: 10, 15, 20, and 25 percent (wet wt. basis). Peanuts and 
:lt ibean: pr,.L o r,n increuse in the angle of repose in relation to an 
i-reae orn thf i, '! ture lve l. In this case, a 3rd-degree model was 
adapted to ti,. ,-xptl. d!t , with correlation coefficient,,, cf 0.8211 and 
C.1839 re: p * t I 1tr -nt 'ignslfjcance. (Al; (extract)) 

04t57 
31053 LOLWFt,'t, G.1. 1987. El -itor t~I etion of the synthesis of a novel 
lectin-like arabinosylated tydroxyliro c-rieh glycoprotein in suspension 
cultures of tlaseol u vulgari: L.. Plants 172(2):184-191. En., Sum. En., 37 
Ref., Il. [Bioloegical Sciences Dept., City of London Polytechnic, Old 
Castle Street, London El 7NT, IK] 

Phaseolus vulgaris. Analysis. Proteins. Composition. Pminoacids. United 
Kingdom. 
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A novel lectin-like glycoprotein, which accmulates in recponse to fungalelicitor action, han been characterized in endomembranen from suspensioncultures3 of Freinch bean. The lectin, specific to N-aectylglucosa-mine
oligomr,: on t of a polypeptide of apparent mol. wt. (Fir) 31000 isrch in glyolne and contain., 6.7 percent hydroxyproline 0-linked
arabino.e-eontalning to 

Oeigo1!dciarJd to give a glycoprotein of Mr 42500.A dual-labellir technique ha- been umed to idontify changes in theryntheo: 1 or the glycoprotei n in celii exposed to furgal elicitor,
i;ol cul e Thu-, incorporation of (14C)prolinc into membranes in vivo andof (l-311)arabLnOnse from uanidfai, S'-dipbophatc (1-3P)aratinoae in vil ro andanaly:l: by i: oelctriJc fot ng-pol yacry lamide gel electrophore,!is gaveabsolute cor'respondence of the latilied ioformr of the glycoprotein.Having c'i:tablivhc d the a n of contaminating polypeptides, sub:3equentanaly:In of rlicro:cma] fractlona by iSllS-polyacrylornide gel electrophoresi!

:;howcd that. the peak of yrnithaul: of the Mr-42500 glycoprotein occurredh after thc additirn of fungal elicitor. The change. ir the level of
incorp oraLtion ifrto the glycolvotein 
 moromers iore concomitant with
3llcreain: in the i. t ivity of prolyl hydrexylane. (A2 (extract)) 

29931 POYLAN, M.T.; X I.b. 1987. Purification of' an endopeptldasei rvolvcd With :Jr'erg-protei n degrad't ion in I-haseoiun vul]rvl a L.
rotyl dor.:. P.lonto 170(3) :343-352. Fn., Fri.,
aun. 21 bef., 11. [Dept. ofGenet.c:, Uni.iv. of Ciort-lJa, A th n, GA 30602, U'AJ 

l'-a l on volfgtr'i: . Cotyledn:. Protei:;. Fnnyr:a. Analyal:'. feed.
 
Gern:iinaLio. H'hytohtc.,gllt Ani n.. 
 A 

C-ty Itdon et r'atl;, for, prote - activity were evaluated by ualng(3)t IhatmolAr a: a nubnlrate and then fractionated the digention mixtures
by Si;l-[ol yacryiamiic Vel aerct rphar A:ij arder' to identify the cleavageprixuct v. The rotyl(lo:n: of l-day-oId bean ,(!cdlIngi contained
endoretidav, hlljoh cleav. the 

an 
pol pepFtide:;i of ((3)Ht)pha:ieolin (apparentMIl. wt. = 51000, 48000, 46000, ana143000) into 3 disr'et.e clusters of
 

plroteolyt it 
 t , (Mr: 27000, 2c,000, and 23000). Endopeptidaseactivity wal riot deitected in the catyi odon:; ort l th(: rotein content of
thove Cra :1,;!rtcd to de! Iife, s-hor-tly atfLer the a1t, day 
 of seedling
pier-lbEh. I rropeptl dato activity Jncrea:;d to ri Max. level in the( )tylodo., of 5-day-old i(ed lni:r arnd then declined to a min. value by day10. The nizyme wa:; purfied 335-fold by aumroni um-sul fate precipitation,ergromrncutarIl-aarove hromat.opraiphy, F'ol filtration, and ion-exchange
chroratoi'opiphy. Thre ndopepti(doe constituted 

1
0.! per'cent of the proteincontead in tire eotylhdon iof 1-doy-old sead]Jtrgu . It was a cynteireprotea;; with a vi nFle polypeptid chaire (Mir = 3 000). The andol eptidasewan al:;o able to hydrolyze tire b( an ,;(cd lectin, phytoheiraggl utinri.


Tha,, lhii:: er:ymc may play 
 a prer'ral roldr In degrading cotyledon proteins

of booeal 
 iolowlrng ::ecd g2rmjni.ti tn. (All (extract)) 

01159291112 )lXON, R.A. 1980. The prnytoalcxin veponnc: elicitation, signallingand cont-,ol of hotut grin expr sfdon. Blologlial Revlews of the CambridgePhilonophical 'ccjety 61(3) :239-291. En., Si:'a. En., of256 Ref., Ii. [Dept.Bioctrerriotry, 
loyal Holloway & Vedford New College, Univ. of' London, Egham
Hill, Eghar, urray, TW2O o EX, !%ngland] 

Phaveolu vuLar 1., Phytoalexina. Proteins. Genes. United lrgdom. 

The process or' phytoalexin induction, at tire molecular level, fro. thefungal elicitor to the early changes Jn host gene expression associatedwith its action wa. reviewed. A no. of microbial polysaccharides,
glycoproteinv, pectic enzymes, peptides and fatty acids have potent 
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elicitor activity. The results of studies on the purification and 
characterizatior of microbial elicltors depend on the nature of the 
bioassay used. Methods for elicitor extraction may lead to artifacts or,
loss of race specificity. Elicitors isolated from plant pathogens may be 
race-specific or race-nonspecifie. In cases where only race-nonspecific 
elicitors an he shown, race-spcJfjc induction of phytoalexins may result 
from the action of enhancer or ,;upfreisor molecules. Fungal glucans have 
been pronoiqed as candlats to act in both thesa *ole,. Molecular genetic
approaches Lo the identification of phytopathogenic bacterial avirulence 
gese may hal]p to prove or disprove the role of elicitors of the 
phytoalexin response a] agents responsible for the induction of host 
resistance. Similar analyses, involvirg genetic transformation, should 
;oon Le pov.c hie for phytopathogenao furgi. Phytoa*exin accumluatior may be 
accompanied by the rapid induction of et.hylene biosynthesJs and tile
 
expression of gore:: encoding 
ativLtie: involved Jn tile s:ynthesis of
 
hydroxyproline-rioh jlyocroteirs. Pectic endogenious elicitors of
 
phytoalesi n accrnulation are also active a: inducer:, of systemic proteinase
inhibitor synthcs:s i.n some solawaceou:, species. enmlts of studies on
 
the muehanifms of riiniI! t r'n:cii Psi on ard differentia.l gene exprossion in
 
relation to active defer:n:e reactions; should be of relevance to many other
 
as; c'ts of the p1ant'a rion e to en''iroraventral stimll]j am.t the
 
phyl i ol o cal , Hiojltmica , arid molecular goretical levels. (AS (extract)) 

29794 ItUEGAIl, , W. IAtiEZ, H.; IPOCA, W.M. 1987.W.;; 
1olyacryl nside gel elect.ropt:orvsim:i proeederss; for, cultivar identification 
o' ile z'am-m, pasiture Cali, Centro1-4 .r, mmnd leumes:. Colembia, 
Intrnaicicnsl dt, Agr'iod tr TroI jca. 0ocuent no.22. 21p. En.,, Wor-king 

Fm. , 6 F.ef. [Food S iernce Iept., Uiiv. of Manitoba, Winnipeg, Canada, R3T
 

3l'thacrolumi vol]gari:. ArTilym . 'Prot,.ir.s. Genrm,:. Colnima. 

'FiThIproced liee: for c . it l lnti jca t1oni f' t an, ca: ava and pasture legumes 
by umin, poly;mrrylartl e go l etl'hori;i m aire des~cribed as techniqre toa 


Ic 'crme cv. difftrence'. indir ctly by conaitAring the proiucts of gene

activity, 
 1.e., ty e irng proatl .i as gonoty pe Ilnarkel':. The corretponding 
procedu r for tx!;,l cv. idulnt ifi itlor is de:lenJbed fe: sample preparation, 
gel ;r s; arion, , *iepiri r.. :. per :&, stairnir, and photography. (CIAT) 

Ot6 1 
30625 ;CAOJSE, E. . DE I985. Caracterlstioa do endurecimento do tegtiMento 
do fejljao I - vu jr' rt' L1. (Characteristics cf Integument hardening 
in tans) . Te " ig q'. Vieo' a-Mb, 13ra:sill , Universi dade Federal de Vicosa. 
761-. It., It., Ref., I1.P-um. 63 

Phameol :1 ciU1FraPim.Seed.s;. Water ahsorptiofn. Mineral content. Sugar 
content. Dry rn:tter. Storage. Protein content. Fiber content. Carbohydrate 
content.. Ash comcnl.. Ca. Mjg. Na. P. Seed hardening. Brazil. 

A -tudy was eordui:Led onl the variation:- in the water abmo-ption 
ccef!icjent., th anatcn:c corigr'ation, and the mineral content of samples
of recenr.ly hmm'vated bean v.r. N-gr'ito 897, stored at 11 degrees Celsius 
arid subjected Io various treatmrent:. Samples of recently harvested tosIns 
stored at. environmental temp. differed in protein, ethereal extract, tiber, 
carbohydrates, and ash contents. An incream in sugar contert and a 
reduction in ;he percentage of PV were obem'ved in stored beans. A high 
coefficient of absorption was observed in recently harvested beans 
subjected to treatment with 0.1 molar potassium carbonate. Stored beans 
shewed an aborption coefficient at tire point of equilibrium comparable to 
that of recently harvested beans. This indicates that the increase in 
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cooking time is 
not related to the grain's water absorption. Analysis of

the optical and electroic photomicrographies of integument cuts in the

different treatments indicated that Ca and Mg are possibly 
involved in 
integument hardening. Greater anatomic modifioations were observed 
in

samples presenting a high Na content in the integument. (CIAT)
 

0462
 
31487 TAYLOR, A.G.; DICKSON, M.!,.1987. Seed coat permeability in semi
hard snap bean needs: its influenue on mbib. tional chilling injury.
Journal of Horticulturad Scicnce 62(2):183.-189. En., Sum. En., 18 Ref., I1.
 
[Dept. of Horticultural Sciences, 
New York State Agricultural Experiment
 
Station, Geneva, NY 141156, USA]
 

Phaseolus vulgari-;. Snap beans. Seedn. Cultiva).s. ,'edhardening. Water
 
content. Germination. Eergeece. Seed coat. USA.
 

The susceptibility of a ,!nap bean breeding line, NY5345, with the semihard

seed (58S) charateri.stic to imbibitional chilling was
injury studied. 
SHS with greater than 
10 percent initial MC imbibed water readily; however,

at 6 and 8 percent moisture levels, 18 and 6 days were required for full 
imbibition, reap. 
Seed coat permeability of 
SHS was readily reversible and
 
was moderated by the -,eed storage RH. Seeds of ev. Buah Blue Lake and

Burly ard SHS were adjusted to 12 percent mo!v ture and 

47 

found to be tolerant 

to imbibitional chilling injury. At 8 percent moisture only SHS was not
,liceptible to chilling and this wa:r attributed to slow hydration rates. 

Mechanical damage of SHS with ' percent moisture resulted in increased
hydration rates, solute ]eakage, aid chilling injury. An improvement in

field seedling esxrgence was meanured 
 for SHS compared with the Bush Blue

Lake 47 and Burly. SHS exilbited good field emergence at both 8 and 12
 
percent moist.ure. (AS) fee lnso 01131 0141 
 04112 0444 0447 0480 
0566 0589 0596 j607 0609 06114 0639
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0463

31077 HORNY, P. 1987. Research projects at the Saginaw Valley bean and beet
 
research farm in 1987. Michigan Dry Bean Digest 11(3):6. En., 11. 

Phaseolur vulgarir. Agricultural projects. Cultivation. USA.
 

A list of the bear, and beet research projects and the names of the reap.
responsible researchers at the Saginaw Valley Bean and Beet Research Farm

(USA) in 1987 is prerented. Bean projects include 
standard i:ry bean var.

trials; preplant, preemergence and postemergence herbieidc screening;

studies on tillage, row spacing, date of planting, and cropping systems, N
 
additions and rotation with legumes. (CIAT) 
 See also 0427 0622
 

DO1 
 Soil, Water, Climate and Fertilization
 

30729 ANDERSEN, A.L. 
1955. Dry bean production in the Eastern States.

Washington, D.C., StatesUnited Department of Agriculture. Farmers' 
Bulletin no.2083. 28p. En., I.
 

Phaseolus vulgaris. Seed. Cultivars. 
Rotational crops. Land preparation.

Fertilizers. 
Planting. Harvesting. Symptomatology. Disease control. Insect
 
control. Colletotrichum lindemuthianum. Xanthomonas campestris pv.
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phaseoll. Bean common moscie virus. Whtzelinia selerotiorut. Fusarium. 
Uromyces phaseoli. Erysiphe polygoni. Epilachna varivestis. Fmpoasca. 
Stored grain pests. USA.
 

Different aspects of bean production Jr the Ea:tern Etatv:l o' -A are 
reviewed. Topics covered include an overview of 11cting factors in the 
region, the importance of usdng pood need, and available seed sources. A 
list of bean types ann var. with note s on or'iglo and docnrpltion is given 
Including Cranberry, Marrow, Navy, Red Kidney, White Kidrey, Yellow Eye, 
Black Turtle Soup, and Jacobs Cattle. Aspect: on le an producition reviewed 
include soi1 type-, crop rotatieon:, land prcj-saration. fer-tilization, 
inoculation with fihizobium, plartini, cultivation, hr-vesting, 1ne o1f 
straw, marketinp, eeanng, and graodin. Tihe cauise, symptom.i; and control of 
major di seasen (Coletot.rihum ]indemuthlIan e, Yanthomona.s; phza edli, LCMV, 
Slerotillia slerotiorum, }iuniarom ap. , lirys he polygoni, Urormyce:, 

pha-eol ) and rept I lpt ]aehna varive.st is1, :-,icdccirn il}iOt ,liflpoaa r;pp. 
and bean weevils,) are dencr' bed. (CIAT) 

31420 AtARIPI , P.A.P. 1(184. Fl ta do e: renr:e t1driCo em dotireultivalne-, 
d: feijoelro (Iha eolu ',;llpris I.). (F fect of water stress on two bean 
cultivar:). Tet:e tra-do. PPri :.cs:-- , rt:-arJI, Flncola Superior do
 
Ag'teultillPr I,u j'9 ciroitddirUlcr-:idade de lao Paulo. 99p. It., Sun.
 
Ft., En. , 4p0 p,-., 1 . 

Pha:eolu: vl:: ' [ rola I t. ('ltiwctl-:s. lio Jstair.r . faoil 
irrtlor,. W t r tr-a. Y iells. Yic-ld components. iry Battor. 

, . misture. 

Irazil.
 

An exit. wit: olductt't uld(r' r.l' ii::'. ca ttj orill: to :'lldy the drought 
tolerance of an ev. II 7i 1 aind luuit:inho Vapenl icx eomlined with 4 
levels of :so1 water (0.007, 0.031, 0.061, and 0.101 tiPa) after the
 
beginning of f'ow'rene . Pod iro.,t'ain no., total IT?, grain wt., Lnd HI
 
showed si 1 fit i d firens (P '2.. 01) soil ter Grain
1 cl - among wa levels. 
yield reuectJon of I,,.V orcert aid 51 .1 pier-cent w re ob;eirved for cv. IrA 
74 19 and Pul It tnho Vapi; m PNo'a, vrti1;., betwcern levels 0.007 ind 0.101 1-11a. 
A'cordilrip to i i it: 1,h(ed by linear r'epress iou anoop' the I41rameter's 
observed l d vaii,!: of :o l wiC tar lotential after r'l'igationr, cv. IPA 
7419 was fourd to bI,.re stable thiri ev. Mulatinho Vaeqm No'xs to the 
effeet: of water -Pr-e .. (A:" extract)) 

0466 
31119 AZVIT , I.J. )I'11984. lfito df di fero tente -irrias de agua e doses 
de adubaunia rttropeniada ia cul turi do feijoeire (Piha:eolus vul ielis L.). 
(Effect . " dleffv'iotser repirmi's and rates of nitrogen fertilization on 
the tean c:rop). Tone the:traidc. Firacleala-Si, Pirasil, Eneola Superior de 
Agricultura Led z de Quteroz da Univer:diade de Sao Paulo. 9911. Pt., Sum.
Pt., E..,i , r o)f., I1. 

Phasedl us vul gast. o rioso ture. ]rrigation. Fertilizers. N. Yields. 
Yield compnents. W elor' t,. Es Brazil.Water absorptIon. 

A trial was corductol at the En;ola Furperior de Agricultura Luiz de 
Quei'oz, razil, LO study the effect of different water levels at several 
rates of N fertilization on bean yield and yield components. The 
treatments were the total water levels of 320 (AO), 342 (Al), 364 (A2), 392 
(A3), 417 (Al), and 1431 (A5) mm, cnd the subtreatments were the dosages of 
N fertilizitior of 0 (N1), 30 (N2), 60 (N3), and 90 (N4) kg/ha. Irrigations
 
were uniform up to 30 days and from then on to the end of' the crop cycle
 
water was applied uping the line source sprinkler system. Irrigations were
 
controlled through the N2A4 plot which was irrigated when the soil water 
matrix potential reached -0.05 MPa until it returrned to -0.01 MPa. 
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Irrigation time defined using tensiometcrs at 15 cm 

determine the bean 


was depth. To 
crop'a water consumption, a water, balance was carried
 

out in 2 subtreatments 
 (N2A4 and N'1A2) during 60 days of the cycle. The
hidrological equation was andused av. evapotranspiration intensities of3.17 and 3.811 ilm/day wetre cbtained in subtreatments N4A2 and N2A!, reap.Analysiis of the r'eo;lts indicated that irrigation ineeased yield as
compared with the nonirrigated treatment, and that Lhc 
distribution of the
data followed the quadratic relationship, presenting a max. beanproductivity of 905 kg/ha for a watcr level of' 394 ms. Grain wt./pod wasinfluenced by the water' deficit which occurred during the flowering and podformation period, and tho i riter'action water level x N dosages showed a 
slgrjflcant effect. Th pod o./j; ant wasu irif'luer(cd by N dosages, and thedata showed a quadratic rellt'ordhip. The g;'ain no./plant presented a
significant effect. as ro at.,d toi.'ter levet and the results presented a 
quadratic relctio thpr . (lS
 

0467
 
31745 
 CAEALI,tP, t'.U.;:'-iF.'A$L!, P.; OLiVEiIIA, C.D.; VIDAL, R. 1987.

Necesi dadcri, t ritr I:t : .aager na producao de mt~rla seca do

feijoejro nr1.,[.tao:. oleo/ 
Vrr, Ilho-Amrnnlo da regiao de Parretos, Sao Paulo. 
(Nutrient. and limipr, req tdreunt:; for bnri dry matter production
yellow-red Latosc In the Parrot;ci regjion, Sac Paulo). Perqui 

in a 
a

Agropecuaria Prarilm-ira 22() :387- 91. Pt., Nor. Pt., Zn., 17 [tof.
IICA/E APA/IUA II[P , CaJlxi Postal 23851, Seror6dica-RJ, BraJl 1 

Phaseolus vIlgurj:-. Nutri tional reqirements. Fertilizers. N. P. K. S. B.Cu. Mo. Zn. Agricultural lime. try isatter. Yieldr;. Growth. Brazil. 

The nutrient requlrieurits of' tean:; neoer;r;ary to optimize productivity werestudied in the grectiou:i g :;ample.; of the surface layer (0-20 cm) of aYellow-Red Latosol, s andy phase, profile from Darretos (Sao Paulo, Brazil).
The :oil, with

NPKS, NPF + micronutrjert.:r arid without 


crop grow in potz with 2.0 kg of s fertilized N, NP, NPK, 
fertilizer. The nutrient levelsapplied were 100 prr (mg/kg) of N, P, arid K, 135 mg f/kg soil, and 1.0,

2.0, 0.5, arid 5.0 p:rm of' F, Cu, andMo, Zr, reap. The soil :samples of allthese treatments reeivewd 2 meq CaCO3/100 g. One treatment with 14, P, and
K, without liming, wasz also :tudi d. The DM yield of the branches +leaves, roots, pods, grainsrid was determind. Results indicated that Psignificantly increas:ed the yield of all bean plant parts and doubled grainyield. The treatment with N. F, K, liming, and micronutrients produced thehighest yleldi of all k-an plants jxarts and increased grain yield/11-fold.
The addition of : (rid Ca to treatments with NP and NPK, resp., increasedpod and grain yields without affecting the vegeative plant growth. Highergrain yield wa; not a:;.oclat.ed with higher vegetative growth. (AN) 

0468
33130 CENTRO INMEINACIOIAL DE AGICULTURA TROPICAL. 1987. Agroecological
studies. In Centre IriternaeJonal de Agrioultura Tropical. Bean Program.
Annual Report Cali,1987. Colomihia, Working Document no.39. pp.23-32. Fn..
 
Il.
 

Phaseolus vlgaris.. SoJl. Climatic requirements. Cultivation system-.Socioeconomic aspects. StatiLtical data. Production. Soil fertility. Maps.
 
Latin America.
 

The aim of the Agroecological Studies; Unit is to collect, manage, and
analyze information on soils, climate, cropping systems. 
and socioeconomic
factors of CIAT commodities. For' each Latin American country, information 
on the area of production of Phaseolu. '-ans was extracted from national
agricultural census, agricultural production statistics, regional extensionpublications, and info.-mation provided by CIAT and 
national program
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scientists. Some preliminary results of the characteristics of 	Latin 
American soils are presented. Graphs showing the distribution of bean areas
 

classified by certain soil properties (available K, N, P, and OM, CEC, base
 

saturation, and phi) are included. The total distribution of Latin American
 
beans in shown in a map. (CIAT) 

01469 
33136 CENTRO INTiINACIONAL PE AGHICULTUA TROPICAL. 1987. Character 
improvement: duveloldne,Iolution:; to ma;jor 1,ellcm:. 1. Soil/nutritional 
constraints. b. Low ::oil phos|iort: and acid Boils. In Centro Internacional 
de Agricltura Tropilcal . Oear; }rogram. Annual Report 1987. Call , Colombia, 
Working Document no.39. jp .72-76. En. 

Phaseolus vulgari:. .ol :" rtility. Mineral defJ:lieinve:;. 1'. Cultivar3. 
Adaptation. Sol3:. pli. P1 r; habit. Colombia. Brazil. 

Low oil P ir probabiy tii. nic:,twidesi:rcad llimitation of beai crop 
production in the Iro pica. Cv. adolted fron thoe utilized in Frazil, 
partieularly Carioea and tie itagi, were relatively tolrant to low soil 
P, in a ,;cveer:ing e.irled out, at CIAT':i re:eareh tation in Santanderof de 
Qui lichao ( Colombi a) . Genoty te of growt , halb t:; i and Ill, superior t( 

the reap. chectk wr. i T agi and Carl eca undtr 1 ,;tress conditIonc, arev Tt', 
included, An tnt.:rnaiti on l I y ;'ld a4 wa e:;tabll h!ed, ineludi;gtri the
 
beot georo type:s friom th,. Cooallran- rind bas,. praziian- Tolerance
p.og'ams. 

to acid soil toxicily (,'porticulariy Al) continue:, s;,ing evaluated. (CIATj
 

0 47 0 

33152 CENTERC !iTERINACIONAI, IN) f(It CIJIfURA TROPICAL. 1987. On-farm agronomy. 

3. ,ri :y-teiss-t3ta . Inri'tCu ritr Internae nal de A vileulturat 

Tropical. Pean Proriram. fnnual E,lort 1987. Cali, Colomblia, Workling 

,oourent no.39. ip.?OP-l25. Fn., J1. 

Ibhool rt:; VoU gai'IV:. rl'lation. Growh. Yi,:Jd,. Soil moi:ture. 	 Yield 
cemponent:;. Prazi . 

To undtr,-otend the cf foet. of' xc,::; water orn the bean plant, a series of 
expt. was outductt-d at the Centro N aciorral de Fo:qulsa ot Arroz eum FeiJao 

(trazil). The ohJective:t of the studi es we to (a) determlnc the critical 

prilod of the cycle when the plant i:,mo - af'fected by exces; water; (b) 

mea:utn'e the ffect of the duration of inundation or, yiel d; (o) determine 

the optimun wat'er tabh1 depth; and (d)look for thaseciuna vulgar'is lines 

wi th toleratr.e to exc(-s ; wi!tr. Pear; yield was reduced by application for 
118 h of excess:, wate r at all stages of' rowth except for the 3rd trtifo'.iate 

at -ge. lrritgation shuld be perforred before flowerirng start,:; 	after 
<

floweoring, irrigation shoul d be carefully perfotred :;lnce execa water 
<igtnificattly reduce:; yiel]d. Pean yield was reduced by different durations 

of inundation and different watter' table depths. Yield aralycis 	 showed that 

pod no. wan.'signifierantly affected by watert' table dupth, wher'as other 

yield 1tarameer:, did sotigrif'iantly change. (CIAT) 

01471 

31075 CPItRI ]:tlSt, I.14. 1947. F'rt',llize' need: for etect dry t 'ans. 
Michigan D'y 1e. ti' -es. 11(4) :4,9. En., Sum. En., 11. [Dept. of Crop & 
Soil Sclenceo, Picllger; at' Uiv., fOait Ian:irn, Mt 11q824, USA] 

Phaneolus vulgatia . Cnlfivar:n. Plant hati . Fertilizer's. N. t'. USA. 

Several tri1;al. were conducted over a 1,er'iod of several years at the Saginaw 

Valley Research Farm (Michigan, UA) to evaluate tire N and P needs of erect 
dry tean var. Black Magic, Swan Valley, and Neptune, and to determine the 
efficiency of broadcast and handed applieation methods. Erect dry beans 
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grown in narrow rowr (35.56-50.80 em) r equlre 67.20

recommendationn 
 kg N/ha. Present p(from 112 to 0 kg/ha for ,oil P levels of 11.20-67.20kg/ha) for conventional dry bean production are adequate forgrown dry beansin narrow rowa ('16.20 cm). There i:! an advantage to banded fertilizerfor dry beann; however, with dril In, that do not have fertilizerattachmentts, the grower will have to broadeant fertilizer. (CIAT) 

o 4 7,* 

30798 COF : Y, I . ; I1?1;:, JI.F.; COlIpD fY , T. 1.; MULLIN;, C. A.vegetable 1980.r to pIn:e to annul fort ilti zation. Tenneoatee Farm and Iome Science 
no. 116:7-9. El. , ;um. Ein., I1. 

Phateol ur vui l: . n tllean:t. FErt!] ilzero. N. P. V. Yields. USA. 

V(g'tabl. fetrtl]iJ tj n tet: wter'e conducted annually for,
fn PTc tr :Ir, [i 

51 cc tiof:; yr. at 3 
. Yield re::pon:;er; to ferti lizationin were sma]l1the early yeir:, of the tear. but Inereased a,, the test ;rogres:ed.h j ,i olrt y.l(', , (4' t. erva to The

rcland atge were1 obt.aint from annual applicationsof 13 1.40 kgiha et! of N, P, and K, while highest yield:, of lima and snaplear.o were oblnti l witt 67.20 kg/ha of eachyleld: fror of there nutrients. Overalla;ll croll, on the Hartnvll:; noiln 
were 

at. the Plateau Expt. Stationeon:iittnt ly lower than those from the more fertile rollaExpt. itt or, at the MainKnoxvill e, and the Went Tennesrnee Expt. Station.til(- ;e zttudJ( iurther Results ofnustantlate the 
vegetable r'10 

fact that fertility requirements for'iiivay eo0n:.derably among apecies and soils. These findingsndi cat, that conl: tently high yicldas 
al no 
difficult of certain vegetables areor mpo:;n'ihIo to ma intain ven with high levels of fertilization.Crop rotatien; and ctheil, roil- improving practieon suchcrops , a: green manuretofTthen, with ~l[oper fertiltmation tractice, appear necessarymaintain high Y3-l d: uixlor 

to 
Tnn:eareo condition:,. (AS) 

30630 01173COLTA, A. 1906. Cs]ages e aduoacao foxfatada da cultura(Phareolu: vulj ir i L.): 
do feijao

efeito iobre eultiviir':e e aobre a abnorcaoutiii zaiao do f6f!oro. (Liming and 
c 

phosphoru fertilizationeffect o r cultivar of be's:and on phoiru)ho01 abnorptlion and utilization). Tese
 
(JdadeFederal de Vieorta. 99p. Pt., Sum.
 

Pt., 85 Pef.
 

ilag.Sc. Vicot;a-(G, t'ra:;l, [ni verl 

Pha:eolius volgari:.. Cult lvar3. Agij'ultural lime. Fertillzers. P. Nutrientuptake. Yieldi. Y(:Ild oiponentt. Dry atter. Brazil. 

The effect (i' ' iming levela (aiplIcation or' no ofdoses 3700 kg/ha) andof I (215, 150, arvd 275 I)m) on 3
the uptake' efficiency and use of P15 bean var. (marteipao Poncc in

11, Caraota 260,Ri--a 37-R1, Negrito 897, Costa1031, Miliorvirio 1732, Roxinho 1803, Rlcopardo 896, Carioca, Rio
Piquiri, Rio Verme.lho, 
 Catu, lio Tlbagl, Rio Ival, andevaluated Rio Negro) wereunder greenhouse cond-tiona in Brazil. Liming increased yield,
mainly by increa-ing the no. of grains/pod. Var. Caraota 260, Rio
Piquiri, io Tibagi, Neprito 897, Milionario 1732, Ricopardo 896, and RioIval were the mo:t efficient in P uptake and accumulation.efficient The most yieldvar. in term. of P utilization were Rio Ival, Carioca,Vermelho, Millonario 1732, Roxinho 1803, 
Rio 

Rio Negro, Rio Tibagi, and Negrito
897. (AS (extract)-CIAT)
 

04714
31728 LERNFR, D.P.; UTZINGER, J.D. 1986. Wood 
ash as 
soil liming material.
HortScience 21(l):76-78. En., 
Sum. En., 
11 Ref., Il. [Dept. of
Horticulture, Purdue Univ., West Lafayette, IN 47907, USA] 
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Phaseolus vulgari,;. Snap bean,. pH. Green Mnrirt't. Growth. Agricultural
 
lime. Yields. UtA.
 

The chamical composition and t otal routrailvation power of uood ash (black 
cherry, Common .ra:'y, oak, white plAu a of specierr-y. red and oak) mixture 

containig pine, a -, and apple were deLe irid], and to effect of this
 
wood ash on soil fhi::d snapq beal jrtowlh ili[der oordidtionn also
fid wa; 

doei-uent.d. Ash from tht I ,<,, ilV r pe,, "r., t C5, 7 JereO 1
l, ' i,-r- nt. K,d 

,t'Pqent F, and sal ler ;w.1oUit:, of' f!F, tn, Ft, E , Cu, Zn, Pb, Cd, Ni , Cr ,
 

Al, aric Na. The : r metAmixtur'e w:' lower ir,(a and K rut higher in riost
 
Of the other' eltoelht:r. t'f e ctvc lc rflcaroratte equival 1rt (total
 

c:utr'IIi ininwF , of ttb all I fr (!i x(d -Iptc e ) to 116s - c, r : 'rfoIm) 83 

(ret oak) ercent. 1ncr'ta:r, d rate: ' ,p 1 1t..a tlocn of' wo(Kd a:fh i nereased
 
soil Ii. No :ii ri U(t od ;ippl Id nol on
nr.( nt ' o ,:4 to Itr founid 

Fzprm.ri!t nn, I ,nvZ', 1-1' I :iht , u r y w i., d,
or. I ne ir !d dt yil 

or 1.;t ; 1, 1 'r'': t,- . t kg/ha.
1' Ii C : C1100-q7OC (AS) 

IMA,1t A .P 'E t0". It', t c c i I 'of nd dad(!.<'(o ]rlleol
 
fi (-dtin c'e o c(mt o'ta.,.te da etar do 'Ije (it:-olus vulFarlr
 

.(lFffe Ct Cif Ix wt.;.I tr;le cle., or. ta l'orrcl. , Tee tMag-e.
 
Vicona-'(, :d, tnivtcr:idAnr t vie, ' ! Vi.o: a. . It.., "um. f1t., 57
 
lwfd. , 1].
 

11 " €: o". tl F" I'! il I : r ' lt']:s. Y] '; :'I I il v. Footing.
 
itaz1 1 .
 

tr: I . a' l' f L j ros a I.h Idoqti 'po tril sir':. i' 1/isa: rGerais 
.' . I i eflet.ct.. ct, t watcr, tab e deo t h', (1,-6 0, 61-1 , 7-72, 73-71F., 

7J-81; , 1i F"-10c nit ire :tudit d Iri ti I'le dI r,t.erm, of yJ-I(d, ro. of 
it of t t 


1IfVt': I' (.Wh wI. !t'(1 tlint 1ri r' 

o ,'tp1 fCu. pr.a ir!/l od, aid t ,th f !.hetkoithroo y!t m. Pepth 

vIet' et' t Ii 4d a i n 1y by water tc iitlon In tie 
t I , ir r'r t,, out ty -a nfa I alnd iisr i pat Icrc ('tiarinel of I'lowing;{, wat!r.
 

Y ,ii di lA I t ':t'Ir Ct:nit,r did! not. a Iy n' ficant,, d i fe reirens for the
 
5 - 8- 11i: w t- tab] e deIt Ih,. Yield arnd it., comtoneirt: for, the 95-90-(=
 
a 1,eq' table wrere: 'diced cooC)Ipar'edV wit, th : hife t I ev(ol . Water' tables
 

over crwIll ol-suttd i th(.:-west lana 6'vt oent. (A-l ( n-tract)-ClAT)
 

29678 MAYltJIVA , P.A. N1. 19181. 1hy.I olji ir I ca: ires ent for iranr i.g bean
 
C l ti Evr i th to tive ;i;dhea t r'e:.1 stntaive.
f!3 r').t;ect '4-la droigtjt. East. 
African o and 14(Specla] ila) "2t]Ii-p 9 [ , Fri., S.urfn. En.,gr'icrutuIal i'trealtry 


17 Fef., 11.
 

1,naiseoli;s vup!ri:.. Iti ipatiori. F irp'oer IF'tntta.gg.I Transiration.
 
Cultivar:i. fnai tabot'. Al ,trn-:. . V Vt.
, Ii-iri(it. W t v Yi, ldz: i re.qucJre ents. 
Kenya. 

11 KjPubo, Klela , t: ooCmri'at.i ve I _vel:- of' a toiiiitaJ conduit ane, leaf
 
trarnft1ra tion r, te, leaf waler potrtti , and ti e di ffereti al in leaf-air
~tal 

teMp. oP 3 earl y-Vla tur Irig (uan wi ti y I t Pinto,v. t h ,. nd )oteitial , and 
tiwezi Hoja (Phiia:-eou vul ari ) and Teft,,'y (P. acutl folius) , were 
de termi rj(d a t low, mcudi um, ariil h1 ;h Jrr'iga tioi le-vel : during the 
reproductive growth poriod frcr early flowering to poid fillir. The 

o f t)e 
accordinF. to thtu above Iciran cte ra wa: do t u'ri ronvd it the 'rii r .g was 

feai,i 1 ty r anIrjn: t bean cv. for itr rught and heat rea Itancc 

verified by coapariaon with yield perforranc.e. At, all rpu tion levels 
Tepary bean had the hilhest gr'ai n yield, '!wezi toja lower, and Pinto 
lowest. Despite its high yield, Tepary required only 70 days to mature, 
while Mwezi Moja and Pinto required 80 days. The short maturity period of 
Tepary resultei In a lower water ro.quirernent thai that of the other 2 cv. 
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At all irrigation leveli; Tepary eonnlnteritly nhowed the lowe:;t values ofstomatal conductance and transpiration rate. Pinto wasl next and twezi ?ojhighest. Tepary alE-onfhowd fairly coiaitertly the gratent differetia 1
between leaf and air tenp., with uweziMoja next and Pinto least. The cv.could not be differentiateC on the banir of'leaf water lotelti a] . Althoug)the comparative diffore til s between leaf and air teiilaf. occurredanie order, at:grain yied in the

id, the differenc(t hletween cv. were too ,imal l tonerve a ; an > v-rit" drought nd heat r.Iu.:, tort- . Th. :e ul t:;, howtver,show that a Ic-af-air terp, diff'erertial in bt-ala plet. ex ceding 1.8dej'reec Coltiill tiltnhal:that the p nt:! are t-x;leen i O atLer: s. 
(Al ( ext ract 

30731 -IILLIN.S;, C.A. 1'ib8*, kffect. of nriii roc1 e ferVtillization level on yieldaid pod quality cf mechti;jealy hr,-i'ted nani. taar. Tennievs;ee FarmHomeu dCi enc- no. 111 F11 
and 

1 . ,n 10 ill,'.
 

Ph ieol u: vu] ;i1,4:,.-C [L
1 ta:.Ca Iti v-i:. !"ertll t-r. N. Yields. Pod
eharaCt erz;.U.'V

'he effI'tct.:j(i"Cl Irl't.1 l iet (16.8 and 67.21 i:lha) on yield and podquality of, Imr ltally ht warvtd snaf bear , ov. (tiL.L 92, BBL 417,Labrador, I trike, iprite, Atlantie, Peak, Flo, arid Fagle), were studied atthe Illt-au Ex:pt. .1,tjor, Cro:;tvtle (ISA)in 19811 and 1985. The high Nlevel ro utet in hi fhly taideJril:I eha t-li' tIC'- like More Plantlodginog in Ioth yr. ird nore pod:- with rott (crid, in 1984. N levels hadvery lit .e effrct, on y ott-er (hrteri tti :tudled. IN, 92 (av. yield,1.5 t/ha) :Ihowed eyet(i wlodgp oi and th: wa

yield, 1.0 t/ha) had vry 

una e ptable. Labrador (av.
rout ; eurved 1ed! wIth too mucth 3,.cid for a PPLtype cv., whi',, IItei,1 l',,wai to. 1h , tIPL-type cv. (av. yield, 1.8 t/ha).Strike .-tiowcd hil-jh tPv, ' Ihh ]Jtl in 'lVe [ai: aInd Atlanticpercentage of' eed 

.itd had a highillp l , tillt Al ev. ' higi-hly acceptable for freshmaroket ule la.v yi ld:, 1.-4 and 1.1' t/L ). 'p t II't- very lowowed yield:i(av. 1.1 t/ha) Lut and po.d t -li . leak,Vltl Fi (av.yieldri, 1.6 aInd 1.3 t/ihit lzlEat:l I l uI'orr~tdWel], but
girowth htib , aid e:'i:eeu;v'ive lo(tinh 
F-o had a poor

ii;1,11 . Fajle tave hi ph yield-, (av. 1.8t/ha) and had v-ry ,11i
a irli h ]ant:,. I er of' N level, pero''(,rming very
well it, the ti al:. (CIAT) 

01117E311118 PARlAD , 1. 191(84. lt'eit,Ic ei.' ,-o do r or 'zavesi cul o-arhtzeul ar.. (i'fee cf 11ho5111o1'1; and ve:;icular-arbuscularmycorrhizfie or. 0;1n) . Tei: "c:tiado. -r::ie-ata-2l, Irasi I, Eeoela Superior'de Agrioccltu-a l.ui:: it- Queit:l" ' li;i ve.:-idade de La io.Sum . Pt . , f,'n. , 11;);Ref,., I I Ito ! 152p. Ft..
 

Phai-eolu:i vUl gar'i,:. FeIrtilizer: p.11.
Ilbizolium hantIolI 

Hycoi rhJ:a . 'oi I. l.3arvesting. Timing.o . Cll t.var:-. Growth. Yieldt . Nu!rient uiptake. Nodulation.
 
Brazil.
 

Two grt'eel'out- exl;t. weri conluctetd with llt.eiilized soil to observe the
effect, of I fortilizat.Jon and vesierlai-arbuseularnyeorrhiae 
on 
to tile ifficieney of ve:;iular'

I.hizobium-bai yrtlosit and utudy
arbuscular mycorrhi-zal fungi in different Dnuil-1lant systems, aiming atfinding air adequate toil x [plart X vetiotilan..ar-hueular- fungus interaction.In the lt expt. 3 P do01e(;15, 16, and 27 pm) were applied to the soil(Quartz Sand) arid bean ev. Carioca wasl:used. Plants were harventedperiods at 3during the plait cy.,,le (30, 50, arid 70 days after sowing) and werecultivated in the preence and absence of Glomun maerocarpum. Rhizobiumphaseoli was uned in all treatment.q. Thi; 2nd expt. consisted of 3 Lean cv. 
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eoe andBlackTuleSoup),' cultivated-in 3 soil 
~ types' (Quartz Sanid (Entisol) ,'Terra, Rox,a Es truturIads Oxissol), and Dark 

Red latosol. (hAlfissol)) ,infected- with.:4 vesio,ular-arbuscular fun gi.(Glomus 
j,,leptotichumand~ 0,znacrcrt;dGgora magrt 'dG-hettrogama), ~ " 

keeina cntrl'tratent ii~ ruscl funigus). All ,(iot v..4n..1 

treataIeantswere inooulated with Rh obiumw ph Ili,'VO. macroarpum inthe'W 
pnceofR. phaseoli'increased all analyed paramete's. At. the, highet'' 

pres eot enutr ient absorpdtion, and nodulation 
were increase d the mst;'ite t highest infection rates of the roots and spore 

-Th interactions itheproiuction'also ocured. of soil x plant xfungus " :'
 
o -systeare extremelyfai toplex and the modificationofany 1 ofits
 

c'"qmp onents may alter' the efficiency of the system. G.~ leptotichum was
 
'ound to be the'imost effective endophyte when several fungi were tested. 

It was also observed that Blaok Turtle Soup was the most productive ov. and 
the soil in which the plants present better development was the Park Red 

30629 PINTO, .J.t4. 1985. Efeito de diferentes regimes hidricos no solo sobre 
aproduomo e oa coaponentes da producao do feijoeiro (Phaseolus vulgaris 

L.). (Effect of different soil water regimeso(in bean yield andits
 
components). TesseMag.So. Vioosa-MG, Brasil, Universidade Federal de
 
Vioosa. 65p. Pt., 3um. Pt., 52 Ref., 11.
 

Lao rl
(AS)

Phaseolus vulgaris. Irrigation. Soil moisture. Rooting. Yields. Yield 
components. Brazil.
 

A set of transparent columns covered with transparent polyethylene was used 
to 'determine water uptake and quantify bean yield and its components under 
field conditions in Vicosa (Minas Gerais, Brazil), 'The columns were 
enriched with mineral, soil and, during the entire cropping cycle, water 
tables 25, 40, 55, and 80 cm deep were mainthined with and withouit surface 
Irrigation; a' treatment without~water table and without irrigation was also ''' 
included. Greater water uptake was observedoin treatments with and without 
surface irrigation, when the water table remained closer to the soil 
surface. The different treatments influenced depth and distribution of
 
the root system. <Except for plant height, bean yield and its components
 
wer'e not affected by the water table depth. (AS (extract)-CIAT) 

0480'
 
31480 SAWAZAKI, H..; TEIXEIRA, J.P.F.; BUMI1
 

Lindad rlatvedspoibiidde e gua no acumulo de'.prolina em
 
cultivares de' feijosiro. '(Temperature,' relative humidity,' and water
 
availability on praline accumulntion dry bean ~cultivars). Bragazntia

44(2):569-577.'.Pt., Sum. Pt., En., 15 Ref.'ICSecao de Fitoquimica, Inst.
 
Agron&ioo'(IAC), Caixa Postal 28, 13.100 Campinas-SP, Brasil]
 

~ie eltiae ianbiiade de...... + + NI;EA. 1n985.WaTempertura

Phaseolus vulgaris. Cultivar.'.Water stress. Temperature. R.elative
 
humiidity. Proline. Leaves. Water content. Selection. Resistance. Brazil.>
 

Four~ expt. were performed in growth chamber andrgreenhouse in Campinas,

7 Brazail, in 1982, to study the relations of dry bean cv..submitted to a 

period of water and temp. stress. Adaptation cf plants to stress; 
conditions was measured through prolino accumulation and water-potential in 
leaves. In all tested cv. pioline content showed a negative correlation 
with leaf water potential. Cv. P-511 and Curitibano sowed lower proline 
content and higher water potential than the other cv., confirming the 

>,hypothesis that it is possible to identify materials genetically resistant 
to water stress by selection of plants or lines with low proline content.' "

(AS) ' ' ' <p j N 
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0118131828 TAMA S., J.M. 1985. Estudio de fertilidad en los suelos de Santanderde Quiliohao, Departamento del 
Cauca, pars producci6n de frijol (Phuseolus
vulgaris L.). (Fertility tstudy in soils from Santander de Quilichao (Cauca)

for bean (Phaseolus vulgaris L.) production). Tesis Ing.Agr. Palmira,
Colombia, Universidad Nacional de Colombia. 1

6 6
 
p. Fs., Sum. Fs., En., 40
 

Ref. , Ii.
 

Phaseolus vulgari,. Soil fertility. Growth. Yield,,. Fertilizers. N. K. B.Zn. Mg. S. Ca. P. Mineral defJiiencie:. Statistical analysis. 
Col ombi a. 

P field expt. was carried out in virgin soil at the CIAT Sub-station inSantander de Quilichao (ColomiLa) to evaluate the effect of nutrientdeficien.-ies on toe growth a. i yield of 2 bean var. (Calima and Carioea)and to corroborate the interaelon between the soil chemical factors andthe plant nutrient uptake by tuin, the path coeffieient analysis. The
missing element technique wa:s used, 
 with 9 combinatirns of treatments withfertilizers: (1) Coalsete' treatment minus N (C-N), (2) C-P, (3) C-K, (4)C-Ca, (5) C-S, (6) C-1t, (7) C-Zn, (8) C-Mg, and (9) iceck treatment. ForCarioca, the best treatment_,, in decreas7ing order were, C-C, C-Zn, C-B,C-Mg, while the worst Were C-P, C-Ca, and C-K. For Calima, C-Zn, C-S, C-B,C-11g were the ben.t troatmrtnz , while those rhowing the lowesi. yields wereC-P, C-Ca, C-N, and C-K. The trentmernts s'howing the lowest yields in the 2var. were thoere in wI J,-h no major elements (P, Ca, N, and K) were applied,whilel the trettrieat: without. minor riement-s (S, F1, and Zn) were the ones
showitg the hjghest yield:, Indicatinp, the bert rentonse of the var. to theapplication of' major, leerin,. FiJlilz, r'tr-ndc nvle: were observed in tlesecond harve:3t. Yl]d:4 decrea:(d iin all tres tmo:nts; except for' C-P and C-Nwhich increas;ed yields. Thi: is; explained by the beneficial effect of

liming rpon the soil mirroorgani-m:; 
 and their effect upon DMdecomposition.Path coefficient analysis is an effective method for diagnosing sumefertility problem:; .inee interactions between soil factors influence theplant uptake of nutrientt,, growth, and yield. (AS (extract)) Ice also
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D02 Cultivation Practices: Planting, Weed Control and Harvesting
 

01482
31421 CAMPOS DE JESU:, S. 1982. fecto de la captac16n de Iluvia, eatireol y rastrojo sobr' a humedad del nueo y producc16n de la asoclaci6n maizfrijol. Tenis Mag.rSc. Chapingo, Mexico, Colegio de Fctgraduados. 194p.

Es., Sum. Es., (;, Bef., 1l.
 

Phaseolus vultari:;. Cpacing. Plantirng. Dung. Green manures. Sll moisture.
Evapotranpiration. YJeldst. Income. Mexico. 

A study was conducted under rainfed condition.: in Chapingo (Mexico), using3 row spacings (90, 110, and 130 can), 3 compost levels (0, 5, and 10 t/ha),2 stubble level-- (0 and 5 t/ha), and 2 densities for beans in associationwith maize 11-30. By mcans of weekly gravimetric samplings, soil moisture 
was determined and from there, the actual evapotranspiration was calculatedusing the water balance equation. The use of small watersheds (110 and 130cm) resulted in 113 and 126 mm of additiona] waterbearing stratum due to insitu run-off. These spacings showed greater yields of maize arid bea
seed/plant, string beans, and DM than the traditional furrowing at 90 cm.However, this yield is lower, when transformed in yield/area due to the15-26 percent reduction in plant population/ha when using the 110 and 130cm spacings between rows. The reduction was 250 and 600 kg/ha for the 90-cm 
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furrowing. 
 The use of stubble mulching did not significantly affect the 
grain yield of the association. However, it maintained moisture levels of 
34-81 percent available during the entire harvesting cycle. Compost 
addition produced a negative effect on bean yield and developmnent. 
However, it increased moisture availability from 16.11to 20.0 percent of
 
moisture content at field capacity. The economic analysis found the best
 
treatment to bo the one us:ing 110-cm :;paiengn between rows, no application
of compost or stubhle, a planting denity of 38,800 plants/ha (25,900 and 
12,900 plantsn of nal, zandbeans, re:p.). (AS (extract)-CIAT) 

01183
 
31011 CAPIPEPA G., F. 1987. El cul tivo de la habi hucla. (Snap bean
 
cultivation). Tihvista Eraso AgrScola 34(2) :18-20. Es., 5 Ref., 11. 

Phaseolus, vul{iril. t;atr. Cuntivars. Cultivation. Injurious insects. 
Mtycolog. Colombia. 

anpeet, for' soar 

Col ocliia art, briefly pr#,esented. Topics covered Include betanical
 
descrilption, oll:, climite, ,oil preparation, 


rfrert . ald recocmn(rdation bean cultivation in 

plaiting, fertilization, and 
;takinF. Other topics cover weed control, pests (Empoasea kraemeri, mites, 
aphidn, liiothis app.M,aruca tev:;ulalis ), and diseases (Uromyces 
phased i, Colletotriclum ]ifndmuthiiLnum). Information Js also prrsented on 
var. (hesdn, 13111teLake, ICATO), harv,-tini , packing, vtoring, production 
cots, and credit. availability. (CIAT) 

01:84
 
33133 CENTIO INTEIINACIONAL DE AGRICULTURA TROPICAL. 1987. Improving yield 
potential. 1. Yield pty:iol ogy. In Centro Internaclonal de Agricultura
Tropical. B~eanPrograin. Annual Report 1987. Call, Colombia, Working
 
Dc<ument no.39. pp.48-50. En.
 

thaceolus vul gorhi Genotype:. Plant architecture. Spacing. Planting. Leaf
 
area. Lolginp. Yields. Colombia.
 

Fie;t:arch en incro-sino yield potentil was- directed toward!3 studies on
 
genotyp:n with (erect areliitectraue combined ith intensive agronomic

rmanagernrt Includls the u:e of 
 narrow row spacings. With intensive
 
management, L:ean crp, developed excessive LAT. 
Evaluation of LAI in 2 
rials showcd max. [AIs of 11.7-7.5 at 0.3-m row spacings. Lodging wis also 

suspected to contribute to poor yield performance since previous studies 
:uggested lodging could cause 20 percent yield reduction. However, in a 1st 
attempt to quantify the effects of lodging, no difference was found Detween 
the control plot. with natural lodging and plots where lodging was
 
prevented. The relations between seed size and yield, 
 efficiency of 
;,ollination, and strategiesi for increasing yields of early maturing cv. are 
being studied. (CIAT) 

04185 
30661 FIGULS C., P.A. 1980. La contaminaci6n fluvial en la producci6n do 
hortalizas. Efecto sotre el cultivo de la vainica (Phaseolus vulgarin L.).
(Fluvial contamination ir. vegetable production. Effect on the snap bean 
crop). Teos Ing.Agr. San Joa;6, Universidad de Costa Rica. 1011p. Es., Sum. 
Es., 12 Ref., Il. 

Phareolus vulgaris. Snap beans. Irrigation. Yields. Socioeconc~ic aspects. 
Costa Rica. 

A trial was carried out in the farm E1 N.ciriento (San Antonio de Beldn, 
Costa Rica) to 1) assess the effect of contaminated water on the snap bean 
crop regarding yield and several economic considerationn; 2) detect the
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degree of water contamination in the streza; and 3) determine through a
microbiological analysis, the p-kthogenic content of both snap 
 beans and
water whose residual effects affect consumers. 
Twelve plots were irrigated
with clean water and 12 with contaminated water. The germination and yieldof plots irrigated with contaminated water were 32.7 and 147percent resp.
lower compared with those where clean water 
was used. The rnierobiolcgical
analysgi indicated %hatpeople's heolth my be affeeted by using the stream 
water and also by consuming the fresh products izriga ted with it. (AS 
(extract)-CIAT)
 

01486
31716 GILUERTSON, R.:7.; IiUPPEI.,E.G. ; SCHiW1IZF}R. F.S. 1987. Effects ofherbicides on root rot of pivto tean, weed:, and two soilborne fungi. PlantScience 71) :627-62g. Fn., Sum. Fn., 17 Ref. [U.S. Dept. of' Agriculture,
Agricultural Researeh Service, Crops: lse: earch Laboratory, Colorado State
 
Univ., Fort Collins 00523, US'A]
 

thaneol us vulgarj:s. Fusarium :lolani pha:e ol . tihizoet o0i itol anl
 
ierbcides. Weeding. Ylehu3. 1SA.
 

Under low and moderate diaease stverity in the 1 eld (Colorzido,
herbicides did not :igrif Jcan tly 

USA 
iicrease or decrease ptit hean root rot


caused by Fus aritu solani f. ip. ph aseoli 
 and IFhizoctoial aolani.Treatments that inoluded ,ii. (EPTC), moderate (EpTC plus trifIuralin), an"I i.,lvye (a~lachlor, E}'TC, and trifluralin) levels of herbicides generally
decreas:d weed populatJonr in proportion to herbicide level but. had noeffect on soil population densities of F. s7obni or H. :aolanj and little
 
effect on bean y-eld.,. (A.)
 

01187
30631 HERRhiEHRA F.A. 1981. Combate qurmnico de Rot tbod lia exaltata L. y

M., 

otr'as malezas , en el cultivo de] frijol (Phaseolus vulgari i .) en Upala.(Chemical control of tlottbodl]ia exaltata and other weeds illtens inUpala). Tels ln.iag. r. San Jos6, Un ver:idad de Cosnta Riea. 8 

9p. 's., Sum.
 
Es., 44llRef., Il.
 

Phaseolus volgaris . ierbilides. 'Cedi ng. TorJc~ty. Yields. Yield
 
components. Cossta 1.lea.
 

Two trials with herbicides were conducted on beans; in the Canton of Upala
(Province of AlaJuela, Costa Rica). '17he st trial with 21 treatments,
evaluated pendimethalln, dinitramine, and trifluralin incorporated beforeplanting, and oijy'alin applied during preemergence, in doses of 0, 0.75,
and 1.50 kg/ha each. Mixtures of those 4 herbicides with dinosob ormetabenzatiazuron were also tested and in addition to a frec-of'-weed
competition treatient during the cropping cycle. None of' these treatments was toxic to beans; no significant differences were found among treatments
in the control of Rottboellia exaltata. Dinitramine at. 1.5 k/Jha alone, or,at 1.0 kg/ha combined with dinoseb at 2.0 kg/ha or with cetabozatiazuron 
at 1.0 kg/ha, exercised the greatest control of thin-leaf weeds; on theother hand, oryzaline in the same do:-en and combination:s had the best
effect against broad-leaf Aee&s. Yield components- (no. of pods in 10plants, no. of grains/pod, and no. of harvested plants) and yield were not
affected by the herbicides alone. The free--of-weeds treatment dturIng theentire cycle yielded 112.6 percent more than the free-of-competitioa 
treatment. The 2nid trial with 23 treatments, evaluated diphenopenthen,
dalapon, and tentazon, applied in 3 doses each, 10 and 20 days after 
planting. 
 In addition, mixt.ures of diphenopenthen and dalapon with
bentazon were applied in the same periods. All treatments including
dalapon, applied 
10 and 20 days after planting, negatively affected bean
plant height, wt./plant, and no. of plants at harvest; none of the plants 
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trea ed produced grains.'& Toxicity symptoms-' were observed in plants
 
trtea'dwitl{bdiphenopenthen and but, the to,.:''>
bentazon, .plantsmanaged 

reoovers, except, when bentaizon 'i-- a'pplied10, days> after. pln ing entazon'
 
applicationislightly decreased heigtw. o'fbenpasndyl.
 
Itbe 2nd trial the and a y uield"7 r
wepsl teae't> ,npof 

than teo heko treatment without weeding (AS .(extract)-CIAT)7:i,"
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29797, INSTITUTO DE MERCADEO AGROPECUARIO. COLOMBIA. 1986. Guis para la
 
cosecha y almacenamiento del frijol. (uidefor bean ho-eating and
 
storage) Bogt6 , Colombia, 38p. Es.,o8 Ref., 1l. 

Phaseolus vulgaris. Cultivation. Harvesting. Storage. Colombia. 

A simple, caricatuared guide of recommendations for producing,peroent moreto>a 

and storing beans is presented. It c such as bean colors,
 
shapes,, and sizes of common beans *inColombia; the importance of using

improvedseed; 'planting systems,. dates, and'distances; weed control;
 
f7tilization; and important insect pests and diseases. Aspects'on
 
harvesting and6postharvestingtagks such as cleaning, solar and'artifici l
 
drying, reommended moisture contents for storage) are also included.'
 
Information on storage insect pests (Zabrotes "subfasciatu's and*
 
Acanthoscelides obtectus) and* their; household control using vegetable oils,
 
cooling, or a'shos 'ispresented along with recotamendations for storage i n
 
commercial warehouses.' Other topics covered are grain hardening, :packing,
 
storage insect conitrol at'a comsercial level, grain quality standards,
 
transportation, and commercialization. (CLAY)
 

:'e harveting, 

04i89
 
31792 MULLINS# C.A.; COFFEY,' D.L. 1987. Effect of harvest date on yield " '
 

and quality of several snap' bean oultivars. Bean Improvement Cooperative >I'
 
Annual Report 30:65-66 . En. [Univ.,of Tennessee, Dept. of Plant & Soil7
 
Science, 'Platebau Experiment~ Station, Rt. 9,Box 363, Crossville, TN 38555,
 
USA]~
 

Phaseolua vulgaris. Snap beans. Harvesting. Timing' Cultivars. Pod
 
characters. Yield components. Yields. USA.
 

A study was conducted at the'U. of Tennessee Plateau Expt. Station,(USA)'-in.
 
1986 to determine the effects of 4iharvest dates at42-day intervals (50,>

52, 54, and 56) on> the yield and'pod quality of 7 snap bean cv. (Podsquad, >47'7
 

Sentry, BBL 4J7, Strike, Bronco, 'Eagle, and Atlantic). Pod firmness was>, >> &
 

lowest (497.114 kg) on the, 1st harvest date and highest (637.30 kg) on the~
 
last harvest date. The percentage of seed in'pods and the seed length of "
 
10 seeds selected at random increased with each harvest date; the same" "
 

occurred with the percentagul of no. 5 sieve pods. Yields of:,the machine-' '''"
 
harvested pods 'increased with harvest 'date for the Ist harvest (5667,

60041, and 7001 'kg/ha) , but decreased on thelmst harvest (6J413 kg/ha) >''
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31793 MULLINS, C.A. COFFEY,D.L.:1987. Effects of tillageand spacing on
 
snap bean production. Bean Improvement Coopersative. Annual Report 30:64-65.
 
En. [Univ. of Tennessee, Dept. of Plant &Soil Science, Plateau Experiment
 
Station, Rt. 9,Box 363, Crossville, TN .38555, USA]
 

Phaseolus vulgaris. Snap beans. Tillage. Spacing. Yields. Lodging. Weeding.
USA.7 

A study was conducted in 1986 at the U. of Tennessee Plateau Expt 'Station
 
to compare the snap bean rcsponse-Ito 3 tillage methods (conventional,7
 

'727" 
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tilage,,and zero ~tilla'ge ) andSrry _row '~cns(~7 i 4 ) 

K~Yields, ,'plant-'stand, Pod olusterings,{Percentage loding,I ok ~ sSrottenpolds'; and broadleaf~weed6'nto weelower in'-.eQtillage than in 
Stthe othep 2 methods. .Total yields',inidfpod tip rot were higher~'at,£h',457sacn-than, at-the-91 44-wm -row ing (!1,Q a(d520vi~790 and-2;9,7resp.). (CIAT)7Th 

w 31703 RAMOS N., 0. 1950. Apuntes sobre el' frijol"en Colombia (hs"ouvulgari L). (Notes on beans in Cooba.Arclt-,Toia . 

Phaseolus vulgaris. Cultivation. Plantlhabit. Diseases and pathog~,ns.
Disease control. Colombia. 

f A~i6 ~.some aspects related, to bean cultivation in Colombia are descr'Aed. Theyinclude Importance, I'area planted, height (m.a~s.1.) ajt w~hich it "is~ <cultivated, var * used fin different climates, 'andprod uction/department.fData on the plant~habit, -growth- cycle, arid'mean, temp. of the~crop 
-i

are Y'presented for 67 var. Different cultivation practices also des~cribedaresuch as soil ty~ezi and soil reparatiom, Iseeds. planting and planting.'dates, fcrtiliiation, weed ,control, av.- 'yields/ha,: harvest,-'ard' crop frotation. Information on ma zi'diseases ad'psisinlddaogwt
nug&,-st . control methods. (CIAT) . n-ueaogwt 

31069 IENE', XA.,t.97 18 weed 'control in dry edible beans. Michigan.,Dry'-Bea Diastf;11(3)00 11. En., 11. duihgan State Univ., Soil Science,EastLeisir ,'MI 48824~,UA 

Phaseolu,;.,vuigaris. lerbicides.Weeding. Wed . S f 

wedTh., I ontoiguide fo'r beans in Michigan (USA) is included aifreference~ table in which recommendations are given-for herbicide use ipreplant, preplan,,Ifollowcd by pre-emergence, pre-.emergence andpost-emergence, erbcd ad ixtures.. formaulations,' rates, typeso ed)K
controlled, remarks, an -limitations. tCIAT)4Vf 

6490~3
* 3149o VALENZUELA L., J,- 1985, Parhmetros de iestabilidad para el' rendimento;,
de variedadcs de frijol R .aseolus'vulgaris L. e'n cuatro fechas de siembra- .'(Yield stability parameters of French bean varieties planted at four '-f~dates4.'.Agricultura T6cnica en Mexico 11(2):185 20;:!jEs. >Sum.E v5Rf(CampoAgricola Expeurimcntal. CIANO-INIA, Val le del Mayo, Sonora, MhxioJ 
Phaseolus vulgaris. Cultivars. Planting.:Tiiaing. Yields. Mexicu - -4~ 

,Teprormance of bean var. Canario, 78, Canaric 72, Canaric -101, 'Azufrado ~-' 
-Pimono 78, Azufrado 100, Sataya, 1125, Jamapa, and Pinto Aeriono 11w.wasstudied 'in 4 planting dates (Sept.' 20, Oct. 5 and 20,'and Nov-1), in V1edel- Mayo (Sonora, Mexico) in 1982M3. 
Their yield :stability -and,
consistency in differenternvronmental conditions, wee alsof ditermined.- It 

'gratryild, satstcally different in all environments. Var. Canario,78 and Jamapa 1were generally stableaand cfonsistent.. ;Var.'Azuifrado '100,adapted well to unfavorable conditions showing.a rea~.essio'n coefficieintr'lower than 1. Var!(A'Lufracdo Pimono 78 responded well~to favorableconditicnns especial lyzlater planting. CIAT)' le'no 46 o77 490501 0517 0535 '06'9 ' " " 
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D03i Cultivatio ms: Inter-ropping, 'otational Crops 

31030JLBRtOTS.- E E. , OWA 1985 .DoublRD,:-C.; e-crOpping- s trawberries -with 
vegetables. Proceedings of tbt Florida State 
98:299-301. En., Sum. En., 3 Ref. [IFAS, Univ. or Florida, Agricultural 
Research &Education Center, Rt'. 2, Box 157 Dover,,FL 33527,.USA)K-
Phaseolus vulgaris. Interoropping. Snap beans. Zea ays Cuoumis sativus 

eihr0 3.60,;14.;56, 28.00, ori67.2'0, 29'.12, 56.00 ,kg NPKiha. I 182poiyethylene muluchinwags emved N. o bestrawberybds, from halr the Snapimcopeiaelyedeaft 2ruitires. ceaed.-itialulevsof 
reeived 33.60 ,44 c and 28u.u0 kenn ab n 1983eol mce roemove 

3360a s ppm were550 excepthacuume n 1982ietiier 6 1983 

ach1700ia s981 except ucm which had ilrs 


appublelieith salts tuatonatei n all,'800ocrops12560in 3300 i n 198 and2, 
for aed beds fe0 applied-a 

:.i:Fertilizer rates :in 1982 did not affect! yilds,; (probably :as ia re3lto 

pol yet hlee lch wa roved).fAralf bpoelthel ts Snap ai a st 
a[ soluble salt saturatonn PPswere n198, 33900 inhse, adeei , 
fertilization rates only early in the seasonr In 1982, beds covered with 
mulch maintained higher levels of soil soluble salts during the whol 
season in comparison with unmulched beds. (AS (extract))

"
 31656 CAETANO, L.F.; SILVEIRA, A.J-"DA; VIEIRA, C.; CARDOSO, A.A.; TELES, 
F.F.F. 1984. Comportamento deoultivares de mandioca edefeijao emplantio 
consorciado. (Performance of cassava and bean cultivars in associated 
cropping) . RevJnta Ceres 31 (174) :120-135. Pt. , Sum. Pt. , En. , 15 Ref. , 11. 
(Central de Experimentacacea Ppsquisas de,r-inhares, 29.900 Linhares-ES, 

Paelsvulgaris. Intercropping. Manihot esculenta. Cultivars. Yields. 

A cassava/bean iae c trialo wa out In Coimbra(Minas
Gerais, Brazil) using a (3 x 2,x2) + 2 factorial: 1, 2, and 3 rows of 
beans planted between the -casav~a rows;. 2 bean cv. -(Negrito 897 and Preto 
Sesseita Dias 53), and2 cassava cv.-(Branca de Santa Catarina and 
Iracema) were-used in addition to 2 treatjentis (both,.cassava and bean were 
planted v. in sole cropping;- beanecv. weri planted in separate plots).. -

Cassava wasspaced at-1.40 m between rows and-0.4I0 beteen plants within
the rows.-' Bean plantiigdensit",was 15 seeds/n. BDean ov. Preto Sessenta 
Dias 53 was har'vested 65 days fter~planting whereas cv. -Negrito 897- at 90 
days and cassavasat 9 6o. The reduction of cassv roo prdcincue 
by bean cv. av. 25.1, 35.6, and 418.2 percent with~l, 2, and 3 bean' rows, 
reap. Bean yield increased from 17.3 to 37.9 percent with increasing no
of rows, reap. Cv. Preto Sessenta Dias '53 yielded less and competed ler4s 
with cassava, possibly due to its early maturity and low plant height. The 
cassava/beans associated crop was efficient, giving LERs above unity. (AS) 

- 0'496

29736 FAUGHT, W.A.; NADAR, H. ; WAWERU, S. 1984. Verification trials, a 
"means of imeisuring applicability and econvic,feasibiity of experimental 
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results. East African Agrieu-turai 	 4and Forestry Journal 1
(Specialissue) :190-197- En., Sim. Fri., 6 .ef., Ii. 

Phase lu: 
vulari.l. Intercr'oppilng. Zea may--. Spacing.
evaluati,rn. 	

Planting. TechnologyTrvaifr -f technology. Yj.cldar. Eenya. 

A:ecie; of on-farm tidal. 
war; initiat 
Kenya, verify :;oec 	

d in 1981 in Maehakos District,to of the more promtidng findingsCroppirg ,fy.ntea:- Fte:carch iProject. 
of the Dryland 

Twelve farmers.-3 inciiter:--cooperat~d. 	 each of 4Maize cv. Katumani 
grown at. 	

Composite B or local cv.dei:;itiets 	 wereof 20,000 or f,0,000-70,000 p1lants/haaccordinFg to 	 with beans,traditional cethodri or in the came row at twicerate:i. Cropr 	 the localwere fertilized or not with 65 aid kgN i 20 P/haad 10 kg P for 	monoeropped bearis. 
for maize

Ruseareiier presnented reccommendationsthe farmer ;, arsc:;ted thea 	 toin a.nkingthe fertilizer applications, and
cc,] ect(ed irf'o'mr tion on labor, .:ut,:were 	 and yields. Allc iir oid our1 	 other aotivtliesby the farife:rc; .u ac cordance withExtremely dry 	 their normal so aadule.weather dtulrJri the 1,t season and unforeseenthe Pnd rc trite 	 events rUringth u fulnrcr; of tire data for 	evaluating the approachc, ec:tabi ictri g t:e rclation.iip of C.xptI, arid farm-basedLdri:i:-'u] 	 findingg.trci ai;,howver, were completed
i rld 	

illtire 3rd season. Findi ngsi idr:;poricec to fer tll izer tha t 
hri, 	

were imilar to, although I owerthoe founld illtheiexpt. and clearly showed'iririr 	 that sucli treatments area1 y Ifa;jhle if 
the opelrator oa; access
U:( of improve 

to the required capital.d ibreder creed iftcrea:t-d yields and net returris.yI i'ld. inrea,;ed from 	 Dean seed0.16 to 0.6 t/ha when intereropped withtcadji,tf.li culture. maize vs.Alr a]tedoli jvi rate alrd pattern of' plarting a;,ize/banr inter-o'-o, wa:; found to provide a:l-stanti :4]y higherne t return; tha 	 yields andlie miethod normal ly fil lowed by fars-:;. (AC (extract) 

0 4 "'1 

31626 1,G0i1tA.i, G. LGPFZ G. ,[I. 19e'. 
 leecci6n sihutnea para
renrldiml et ci ncc "' ,a r;rys) y frijol (Fbaoseolus vulgaris) enge nomad oton e ' -:rr,..cc .rt~e; t(Simulta.,eous tilectioryield F, 	
for maize and beanin I' 
 crenerationn).
jc'reit! 
 Teals fng.Agr. Pnlmira,'rivernidd 	 r. Colombia,aiJoin de Cu lomrtia. 123p. Fn. , Sum. Ea., En. , 30 ief. , 11. 

Fha:e Illr:- vi i7imi:-iftercroptimg.Zer maya. Pltt habit. 
Inheritnrrice.
 
ltd ie,., rctil. 'oeIcmli a.
 

i.t CI]A 1ri 
,, Colombia) a trial on :,imultaneous seJection offor yilnd illt'ean-linize ar,:ioc 	 materials
ated crop: in F5 segregating generationscar1i (i outito: 	 was 

and bean yJ[, 	
(1) deicrmine the degree of .nteracLion between the maize
yvtem; (2) erreate some 
 quantitative characteristics-elected 	 of 
4 ithwitoit yield/plot. in the different cropping:revti hr-it' ; 	 systems and(3A) determine yieold and am uitecure heritabilityarrd il. gerieratieni/ryc, t*m rind 	

between F5
growth habi .; and (11)above, look 	 on the basis of thefor a combinatJon between maize var. andgeneration) 	 bean lines (in F5with agood ari-oclating capacity. One hundred fifty beanmateriala 
eorre pondinrg to habits I, 1I, 1II, and: yst-e-: 	 IV di isi.Ibuted inwere 	 14antet! (monoeulture and 3 ac:sociations with maize). A high


degree of aoriation between 
 the yield of the beangenotyres(-0.6-5) 	 and maizewai: found. In general, the variablesselected plant: 	 measured in thechuwed a higlh correlation with yield, being sigrificantthe no. of nodec; 	 inin the main stem for both systemsieritability 	 and habits.decreased 
from habit I to habit IV.assoclation 	 It was also greater inthan In mono-ttur-e, indicating that itassociation. 	 is easi3er to select inThe best assocIation was obtained 
voluble gr"owth t 	

for bean with materials ofibt (IV) 
and for maize with medium-helght var. Suwan-1. 
(AS (-xrra t))
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31722 HORTON, D.P.; CAPINERA, J.L. 1987. Effects of plant diversity, host 
density, and host size on population ecoloFgY of' the Colorado potato beetle 
(Coleoptei a:Chrysczrolidae). Fnvrorinental Entomology 16(4) :1019-1026. En., 
Sum. En., 31 Ref., 11. [Dept. of Entcmology, Colorcdo State Univ., Fort
 
Collins, CO 80523, USA]
 

Phac-eolun vulgaric. lntercro[;ing. Soianr. tuberoim. Ioptirotai::a
 
decemlineata. Weed:. Spacing. Inneet biology. USA.
 

FIfc :: of hoat cen:;ity and p1 ant ,poxiclci; diver:cJty on) I;opulationn of
 
Leptinotar!;a decemlineat.a, were : tudid Jn exptl. field lotr located in
 
Pott C-IIJr; (c Iorode , US:) . eor:
wre grown at 2 d-nil tive. and It levels 
of p1 ant dlverti ty : potato monoc UitO, pot'to/eat: bieulturcc, 
potato/beoan/weed (Cheepodium al Itn) tric'ultu:'e, and potatoes3 Frown in 
fallow plott,. All life ,;tagvi of the L. dccv!mtin:eat: wre affected by both 
hot density and plaN. doft ty.No of C,.L decemn,tzat/plant were 
higjhest i- 2ow-diver:lty cultXruc of Twot den:,ity; higher host density 
or ;] ant d veri t y wa: .(,cor-a iJ .d by a :eduction in no. of L.
 
decor Inpeat -/pIa: t.. Pi f for: nec: Itn hos t p] ant :ize among treatmentsi were
 
p.r aati rI Iy :; ft t rend:;. L. densitiesotb] thte' When decemlineata 

Were 
 ra:;ed :; nio./tnli lta" ira, tratnent effect:; were lest;ened or 
;cit. Chatnge': IT I-. remii]et: itrerity aiointg treatments were accompanied 
'y di fferc..cr:- In focunldity among tret:rntv, but not by differences in 
:cry fv:1 . F'cundt ty , cal cula ted a: io. of'go deponited/adul t. wan lcwer 
I l h Aijgh-di vfwr:ty than it) low-diver:ity ot furvival raten (egg to late 
Jr:;tar) and predatJoti o, rf, o wt r, Ijc af'fe te d by p1 ait :,pvcJl:: diversity. 

3178: ft'.f l, T.; .. [ , 0.* .:~f tiANGIAFI., hl?'ft 191)7. E.ffe'ct 

polycul a 13 , c , X:tl.rc t:t. t pafpho ari iatwormtxit' ,. t ':r coltn 

popuilatJon,;. , t:, ro,:ment Coo; erafJve. 
 Annual Report. 30:110-12. En.,
 
i Ri'., I . [V, grln a St .;t Uni v. , let r:burr'-, VA 2381t, '1SA]
 

fnla:vooa1: vl;.ftin . later'olJ ig. Zra may: . Atelmochu:n enculentus.
 
Cur,!a a.n. vari vesoti!:. el lothi:; *ea. Eml-oasca fata e.
I Fp;i fachna 

Crulti vars. Fia:f injaire:;. US.A
 

In 196t ar ( xpt. wa: caritied out a). the Virgi nia State U. reaeareoh station 
(USA) to ev.:i-noto tie :tffrect of multiple cropping or: Epilaehna varivestis, 
Fill cp:aca fabac &id }Heltoth.ti: no popula:iror: it: bean. Treatments were: 2 
planting dtey 12 26), It bean cv.(June :nd Bunon'r,Bu Lake,Blue 

o.:intiful, and Top Crop), and bean:: i:tetoropped with maize, okra, or
 
:iua:ih. Significant difference:: in F. varvne:;tl eaf damage ratirig were
 

observed anong bean cv. Cv. 
 bu:,h Plue Lake h: ijnlfficantly lower mean 
F. var ve:;fI:: loaf' damage. ratin (2.00) than ev .,ntender (3.38). Bean 
jr,tercropped with okra arid iqua!h had significantly lower can E. 
varive:tis leatf damage rating (2.32 arnd 2.70) than beans intereropped with 
maize and sole cropped (3.92 and 3.39). No slgntfiant difference', 
however, were ob:;erv4d for sean F. fatue no. among bean: intereropped with 
the companiont croj1 ;r:sed. (CIAT) 

0500
 
29734 NADAR, H.M.; FAUGHT, W.A. 19811. Effect. of legunie:; on tile yield of 
associated and sub-,equent maize in intereropping and rotation system 
without nitrogen fertilizer. Fa.it African Agriculturcl and Foreotry Journal 
14(Special insue):127-136. En., Sum. En., 16 Ref., Ii. 

Phaseolus vulgarly. Interi:ropping. Rotational crops. Vigna unguiculata. 
Phaseolus acutifolius. Ca:Janus cajan. Yields. Rainfall. Kenya. 
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A study was undertaken for 3 seasons without N fertilizer on a typical OxiePaleustalf soil in Machakos District, eas;tern Kenya, to determine thepossibility of uiing the grain legumes beans, cowpeas, tepary beans, andpigeon peas eitherin rotation or intercrop systems with maize, a,,alteenatives to commercial N fertilizers. Sixteen maize-legume croppingsystems were compared with continuous1 solecrop maize and cachwith other.Yields. of maize fot iwing cowpea: aid beans were significantly higher thantho-e of the co:ntinou: ,;ole crop. The legume contributions to the
rotatio. system: eerc ,ftir,,ited to be equal to 12.5 
 kg N/ha for cowpeas and80 kg N/ha for bean:s. T.nen r;i nfall conditions were fa-orablemore duringthe short rains of 1982-83, LERLtand gross values of all cropping systemswere higher, than those of the continuous soic-crop maize, except in the
case of role--crop 
 beans, which wa:' II pvrcent lower. Legume contributicns 
to sole-crop rotation vys;t.e:- were found to range between 8 kg. N/ha for'tepary beans and 411 kg N/ha for, t ann. In the intercrop systems, pigeonwere the hilghe.st contributor:;peas (15 kg 1/ha). From these results it canbe concluded underthat favorable rainfall conditionti, the legumes studiedhave a beneficial effect on yJcdlh; and returns of both associated and"ubsequent maJze. Under less-than-adequa rainfall, the beneficial effectof legumes carnonly be ob), rved in the ao2e-ere[ mrizc-legume rotat ion
 
systCm:s. (AS (extraet))
 

O5901
 

30790 VILAF 2., V. 1984. Generc,'.Jfr do reccmerdac ores; sobre prrcticas deproducci6n tOn el it r6n znuaI de cultivo ma z de temporal con frijol derelevo fn I;i rtegifn d,!L Ircyle:ic!-, Ch ;ipa:.(Definition of production
pract. 
 .:i for the annual pattern of rairifed maize/ bean relay cropping in LaFrayleae, Chiapr1;) TegsJ:z. lr <.e. Chcrpirigo, Mexico, Unverndad Aut6nomade Chalingo. Coletic d.bFo:tlurudos . 225p. E., Eum. E:., 48 Ref. , I. 

Phaseolus vulgari: . Fert 1i ,,r:. N. F. Sprcing . Planting. Germplasm. Relay 
crops. Yield:s. li,,xio. 

A study wa, corduct.ed in is F:acylesc (C Mero) toMuq: generate
production technology involvirg rer',rnmendations on N aid P dones,population densl tv, gen'tlic miterian, ard crop management, for the annualpatte;i of airfud maizo with be-ns in ;,elay planting. During 1980-83,eight field exit.. wer carried out on hillnide lands and 6 field expt. on
fertile, :1wampy Xswland:n duri 
 1980-82. On hillIside lands, factors such
as site. years, :ilote;within years, ,all plot, N, 
 arid population density
influenced the overall productivity of the eropping 
 pattern. On swampy
lowlands, and tl esito , year.,;, and sites; 
within years affectedspecies, and the overall cropping pattern. 

both 
The effect of fertilization on
beans was reflected on l he cropping pattern and on a significantinteraction of growth habit/yr. Production reccnmendations are presentedinclud.ng N and P dosee, population den:sty, var., andhcrop management for

both agrosystems . (A- (extrict )-CAT) 

31653 ZAFFAIONI, '.; N1,'IZ, 
0502 

M. DF S.; LANTOS, F.B. rns 1987. Yield
stabilit, of ":ole and inter-cropping 
 systems in the Northeast of Brazil.Pesquisa Agropecaria Prasileira 22(0):393-399. En., Sum. En., ft., 9 Ref.,Ii. [Univ. Federal da Paraiba, Centro de Ciencias Agrarias, Depto. de

Fitoteerda, Caixa 
 lostal 58397, Areia-PB3, Brasil] 

Phaseolus vulgaris,;. Intercropping. Zea mays. Manihot esculenta. Gossypium
hirsutum. Yields. Statistical analysis. Brazil. 

Yield stability was analyzed by computing the coefficients of variation andusing the regression technique (an adaptation 
used 

of the procedure frequently
to examine the stability of individual genotypes over a range of 
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condlitIons) These vrocedur(,3 usedwere to analyse the yield stability of
 
casrava. maize, cotton, and dry beans 
 under sole and intercropping systems

in the state of Faralba, in NE Brazil. The C.V. werw always hiLher in
 
monocropping than in Intereropping for the II crops. Maize and dry beans 
had the same slores, while the eoefficient cf regretssion in cassava and 
cotton were higher than 1 folo :ol crops and -AztitiJeally d fferent from
 
intereroppi ng sy--tem which had 1 value:. lower than I and hence were
 
considered more stable,. The advantge of 
 in tercropping in improvinv yield

sLability wa:; more :atrikirqt w). ,i the yields, we*re negatively affected by the
 
intercropp rnp. (A.) ( a]: o 011611
 

I)04 Seed Production 

0503
 
31830 1'S t.NANI: IL ",OTO t-. , J.A. ; SAUICLEMENTE V. , J. F. 1986. Fvaluac16n do
 
la mtesa it( frleo.i6r e. a :,,paraci6n (t terron, ' erl lotes de frijol
 
(lia veo:3v]iari:1) y :1ay;i(Clyilrc max). Teasi: Ing.Agr. Call, Colombia,
Univerridad del Va]/c. Univer:idad Nzaioial de Colombia. 851p. Es., Sum.
 
Es. , En. , 30 POt., II.
 

FIa:eol a: VUl gIl. .'e . rioo]urtaUil oqu .mer'.. ',tied production.
 
CCl omii .
 

lPoring the 1:A : of 19Ht, at tite CIAT "ced Ulnit, the capacity and
 
effl ciemoy of a fr'Ijtlao separator deJjtnod at. Oreon St " U , was
 
evaluated, III the :t.V[r'ation of :oil clodi., tpresent in common bean and
 
soy ear seed iot. Five feediril rate: Ibetween I 1l and 285 kg/h/hxir, 5 belt
 
a leeds betwceen 0.67 
 and 1.62 r/s and 3 vertical angles of bar separation

(0, 10, and 20 degmeea) were used. The .in. tia] "o1I clod cortenit was 1.5
 
percent (in wt.) f'er bear:s anid 
 3.5 percent 'cr soybeans. When the belt 
speed was 1 .27 m/s, the feedi ng rate 233.3 t:g/h/bar, and the angle 10
 
degrees, the ni;achne rermoved Q8.6 percent 
of' the eontailnant in beans. In
 
soybran, 99.; percent, of the, cod:: wet re:moved when the belt speed was
 
1. it /;, trie feedirl rate F).1 .1 /li/lart', and the angle 10 degrees. In
 
general the pereentFipe of' reoaat I ncreiredit riI bean when th,, "eeding rate
 
was larger, , nd de iear:td wh it increased in soybeans (AbL
 

30724 WIbLON JUtIlll, .P.O. 1986. ThreshIr.g Injury and mathematical modeling

of storage (leterJioratlo. II Field lt:n seed 
 (Ph;: colas vulLgmrit -. ). Ph.D.
 
Thesi., Columbu:;, Ihhi State Osiver:aty. 2621. En., 143 Ref., 11.
 

Phaseolus vul~iyr i . Cultivar:'. Tlirta::hirg. Fine r'genoe. Storage. Germination. 
Seed p:'oduction. Colml)ia. 

Studies we ro enduett at CIt on the- production and storage of field bean 
seed by :;miiI f1ir.ra. Two tudic.;t art. reported, one on thr'eshi ng injury
and the other oorfie:rnicj; the detr Jortion of bear, s:eed during storage.
Eight tee.l; ev. wereat S' rti'gen of Ieed moia:t ule, 8-10 arid 11-15 percent, 
thr.;hied by hand sihel 1inrg, ']all threshing Jn;iilde sacks, open flail 
threshlng on nonete and aoJ surfacer:, and 2 reclanical systems (an
Almaeo :.all plot. tnrir'.hr and an 11,lesdreacher K thresher). Sack threshing
recovered the, moit, seed while open flail method; recovered 91-96 percent of 
the sack yield and mechaninlal method:; 81-84 percent. The Almaco arid 
Allesdresehcr machinesi cracked 17 and 27 percent of' the tztr: wa Ie tile 
sack, concrete, and soil flail methods cracked 6, 2, and I percent of the 
testan. reap. Unde.' repres'entative field conditions, mechanically threshed
 
ampls averaged 69-70 percent emergence while flail and hand shelled
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treatments averaged 77-79 percent. Though not different in susceptibility
to threshing injury, hand-shelled white-seeded lines averaged 63 percent
emergence in the field under 
favor 2,le conditions vs. 
89 percent for
colored lines. (C.rAT) See also 046))
 

D05 Varietal Trials
 

0505
28946 ACOSTA G., J.A.; SANCHEZ V., 
 J. 1985. Adaptac16n y estabilidad de
diferente:s materialt- de frijol Phaseolus vulgaris L. en la regi6ntemporalera del norto, centro de Hfxico. (Adaptation and stability of
different tea:n ru terial in the raJnfed cultivation regJon in north-centralMexico). Agricultura T&niea en MWxico 11(2) :105-119. Es., Stum.Es.,Ref., 11. [Campo Agricola Experdmental Valle del 
15 

Guadiana, Inst. Naclonaldo Inves;tigacicneLo Agrfcola,, 06600 1.!6xieo, D.F. M6xJco] 

Pliaaeolu. vul garJ 
. Cultiva, s. Adaptation. Yields. Meyico. 

In 1978-80 10 bean genutype! were val,imated for adaptation and stabilitya wide range O' anvirolronet: It, the temperate aid semiarid zones 
in 

of' the:;tates of Gusnajuato, Agua:cal tente::,, Zaeateca:;, Durango, part ofChihuahua, and (Sani,uJ:Foto:i (Mexico). The results of the combinedvariance analysis1 s;howcd hil;hly igni ficant differences among s!tea andvar. x site, interaction. The mioan :qriare value of the effect of sites20 time. hi:,her than wasthat of th- lnter:ctlion, indiCatirg large differencesbetween :sites. Genotypes, Haye a,2'ateean, Bayo los;howed general 
Llanos and Bayo Durangolat1tahliJity. nO::.ythin, latter vat'.gave an 
unstable
response to 
change:, Jn ,ite. Adu.t.lonally, it.produced 
the highest yields
in unfavorable e,virorv.ents. Var. Ojo de Cahra showed adlsptation in
cri tical en"I ronrrentn and jtahlty in its response. Ten Is the min. no. of'sites to etablish an annual alapt,-tion trial in temperate .andsemiaridzones; it in also nece,.ssary to as.sign nite:n wIt' contrastingcharacteri!sties, partieularly regarding the amount and distribution of 

rainfall. (A-CIAr) 

30660 SOUZA FILHO, B.F. Dr 1985. Indicacao de novas cultivares de feijaoPara o Estado do Rio de Janeiro. (Release of new 
bean cultivars for the
state of Rio de Janeiro). Campos-pJ, BrFail, Empresa de Pesquisa
Agropeouaria do Estado do Rio de JL.neiro. 
Es ,rcao Experimental de Campos.
Comunicado T6cnico no.146. lip. Pt. [(fESAGRD ?,O/Estacao Experimental deCampos, Av. Francisco Lar 
go, 134, 28.100 .,pos-RJ, Lrasil]
 

Phaseolus vulgari.. Germpia 3m. CulLivaru. Adnptation. Yields. 
Selection.
 
Brazil.
 

In 1981-811, 2 preliminary trials on yield and adaptatios, of bean germplasm
were carried 
out for cv. 
BAT 58, BAT 1060, Porrillo -intetlco, BAT 906,
BAT 304, BAT 873, ICTA Tanazulapa, BAT 304, Jamapa, BAT 527, BAT 25, BAT
832 and the check:; Morona and 
 Rio Tibagi 
at the exptl. static,n Ci:ipos de la
Empresa de Pesquis-a Pgropeouarla do Estado do Rio de Janeiro, Brazil. Cv.
BAT 58, BAT 1060, Porrillo Sintetico, BAT 906, PAT 304, 
and BAT 873 were
selected for outyielding the checks. In 1982-811, 10 
trials were carried
out in Campos, Itaocara, Natividade and Cordeiro 
in which materials BAT
58, BAT 873 
and BAT 906 were selected for outylelding the checks. 
 These
 
the Rio do Jareiro state under the 


materials were released in 

names of
BR1.Xoio, BR2-Grande Rio, and BR3-Ipanema. (CIAT)
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0507 
29649 DEL ZAN, F.; FADDA, A.; PASINI, P.; DAL HE, L.; MINGUZZI, A.; 
MUFGUT, G.; TONETTI, I.; ALLAVENA, A. 1986. Costituzione di varieta di 
fagiolo nano a seme screzip'o resistenti al virus del mosaico comune e 
tolleranti a Pseudomonas phaseolicola: prove comparative. (Breeding dwarf 
bean varieties with mottled seeds for resistance to common mosaic virus and 
tolerance to Pseudomonas phaseolicola: comparative trials). Informatore 
Agrario 42(11):45-46,49-56. It., Sum. It., 10 Hef., 11. 

Phaseolus vulgaris. Cultivars. Res stance. Bean common mosaic virus. 
Pseudomonas syringae pv. phaseolico2a. Yields. Adaptation. Seed characters. 
Yield components. Italil, 

Data are analyzed and p, :entcd on need yield/ha from 13 bean lines
 
improved for res.'stance to :CMV and tolerance to Peudomonas iyringae pv.
 
phaseolicola in 14 sites Jn Montanaso, Ravenna , Pilantro, ljdJne, and
 
Turriaco, NE Italy. Some lines gave high yields end good qua- ty seed for 
either fresh connumaption or procersing. Data on crop growth cycle, plant
 
height, ,o. of pods/plant, pod length, no. of s-.ds/pod, seed shape and
 
color, and wt. of 1000 seeds are also given for the best 25 lines 
 and var. 
(CIAT) See also 0571 0587
 

EOO PLANT PATHOLOGY 

See 0427 0464 

E02 Bacterioses
 

0508
 
25388 ANDERSON, D.M. ; MILLS, D. 1985. The use of transposon mutagenesis in
 
the isolation of nutritional and virulence mutants in two pathovars of
 
Pseudomonas syringae. Phytopathology 75(1) :1014-108. En., Sum. En., 29 ef., 
I1. [Dept. of Botany & Plant Pathology, Oregon State Univ., Corvallis, OR 
97331, USA] 

Phaneolus vulEga ris. Pneudomonras syr irfae pv. syringae. Races. Pseudomonas
 
syringie pv. ptLaseolicola. DNA. Isolation. Pathogenicity. USA.
 

Transposon Tn5, which, cono'ers kanamycin resistance, was introduced into the 
genomes of Pseudomonas syringae pv. syringae PS9020 ,.nd P. syringac pv. 
phaseolicola PP7010 by conjugation with Esuicrichia 
coli SMI0 containing
 
the suicide planmid vector pSUP1011. Approx. 0.5-0.6 percent ,f over 4000 
kanamying-resi. tant (Kmr) colonies that were analyzed mutated to 
auxotrophy. Most auxotrophs reverted at low frequencies (les than it (-8), 
and most prototrophic revertants were kanamyir.-sensitive. Of approx. 2400 
Km colonies assayed on leaves of Phaseolus vulgaris, 0.3-0.4 percent had
 
partially or completely lost the ability to induce wild-type virulence 
symptoms. Blot hybridization analysis of EcoRI-digested total VNA from 
these strains revealed insertion of Tn5 at unique sites. The 
identification of avirulent mutants that resulted from transposition of Tn5 
provides a mechanism for cloning and characterizing virulence determinants 
in these strains. (AS)
 

0509 
31734 ATKINSON, M.M.; BAKER, C.J. 1987. Association of host plasma 
membrane K(+)/H(+) exchange with multiplication of Pseudomnnas syringae pv. 
syringae in Phaseolus vulgaris. Phytopathology 77(9):1273-1279. En., Sum.
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En., 26 Ref., Ii. [USDA-APS, Microbiology & Plant Pathology Laboratory,
Beltsville, MD 20705, USA) 

Phapeolus vulgari:I. Pseudomornaf syringae pv. syringae. Disease physiology
and biochemin try. USA. 

Pseudomonas :yrringae pv. syringae, a bean pathogen,K(+) efflnx/net If(+) 
induced plasma membranein flux exchange and multiplied rapidly in bean leaftissue. Nine bacterial mutants previously selected for impaired abilityto induce a hylperaenitive reopons and the K(+)11() response in tobaccowere al.t;o examInert. Mutants unable to induce (+)I1(+) exchange in bean C'idnot multiply within thia host, whereas weak, moderate, and stronginductiona were ar.n.,ociated with slow, moderate, and rapid populationgrowth, reap. Tim-course expt. indicated that induction of (011(+)
exchange preceded 
 the en et of bacteril population growth. Continuedope}ration of' the exohange incre asaed i::t intercellular fluidapprox. 5.5 p1 fromto 7.5. Infiltration of to:;t in tercclular pajcen with pHt 7.08.0 buffers promoted growth of' a niorijathogunle bacterial mutant,6.0 whereaa pfIbuffer inhibited growth of tHi wild-type atraJrl. These reauitthat increaaed pit of hot auggest

in tcriel.llular fluld.; resulting from F(+)H( )exchange promote,; bacterial mu tip]liceation. In view of thegradients role of (+)in active transport of sucrose, amino acidp, and inorganicacross the pla:ima] mia, It wa:; hypotheaized 
ions 

that incriea-;cd intercellularpH lead.; to increanu(d nutrient level. It. intercellulr spaces where 
bacteria re:!id 0 . (AS) 

051031829 CHAVAbbO C., A.; LOPEZ G., C.A. 1984. Ftudio de lascaraoterfsticar; y patogeniddad de Coryncbacterlum flaccumfaciena (Ifedges)Dowy. agente causal del ir'oirclitamiunto bacteriano de Zornia app. y suefecto en el rendJmiento en Zornia glabra CIAT 7817 y Phaseolua vulgaris.(Studies on the characturi :ticn and pathcgenicity of Corynebateriumflaccurfacienr caus.al apent of' bacterial wilt. in Zornia app. and its effecton Zornia glara C7AT 78417 and Pha-coluL, vulgrr'ls

I-almira, Culombia, Univerzsidad Naecional de Colombia. 

yield). Tesia Ing.Agr.
 
En., 37 DOe , 11. 110p. Es. , Sum. E3., 

Phas-seolus vulgariv. Cultivar:3. Isolation. Corynebacterclum flaccumfaciena.

Pathogenicity. 
 Dry attot'. Yields. Colombia. 

At CIAT, under glass nous'e condition:, cr'osa-inoculation itudiescarried out with 3 ecotypea of Zornia app., and 7 
were 

bean var. 3with isolatesof Corynbaecteriim flaccumfaelenr o ":ed from diseased plants ofapp and Zornia1 isolate from P. vulgaris. bacterial isolates producedchlorousi, and liter necrosis, atrops. .,d wilt 
when chey were inoculated
in the main sten. by the injection methoa. It was registered that theZorni app. isolates were pathogenic to beans and that the iuolatevulgari'. waa pathogenic to Zornia spp. There 
from P. 

were significant differencesin pathogenicity among isolates. At the CIAT Exptl. Station in Santanderde Quilichao, (Colombia) the incidence and severity of bacterial wilt wasstudied in 3 bean var. 
and I ecotype of Zornia glabra. The bacterialisolates produced oblororis, necrori, atrophy, wilt, and death of parts orall the plant. Corynebacterium flacumfaciens was more pathogenic toZornia glabra ClAr 78117, possibly
pathogenic isolates 

due to the presence of specialized
to this forage legume. At the same time, considerableDM losses of 81.1; percent in Z. glabra and 141.2 and 37.1 percent in the
var. 
PI 136677 and Porrillo Sintftico, reap. Although var.
Sint6tico was only Porrillo


moderately affecte'd by C. flaceumfacien3, results from
the trial suggest that 
 moderate levels of infection cause significant
losses i1 DM (37 1 ;),.rcent) and in production (mean 71.3 percent). Levelsof infection ul 
 tL, I3 percent were registered in bean seeds. The
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correlation coefficient between tht percentage of bacterial infection and 
the percentage of germination in vitro wa: -0.83. Levelv of infection up 
to 52.5 and 88.8 percent wure reginturcd In hell : tved!: arld Zor'nia, reap. 
The correlation coefficient, betwecn thu perct ntaig(of' bacterial infection 
and the percentage of germination wa;r -0.87. W3 (extract)) 

0511 
311163 CONTPI-AS DE VFLAOQUEZ, N.; TIM,1JII,.O, G. 1984. Comi araci6n do 
metodologias para la detecc 6n de IaI infecvi6n de las de caraota 
(Phanelulo vulgari; I. ) con ia bacter-iia Xillthorronaoi calIentr'.i pv. phaloeoli 
(Smith) Pye. (Cora71tri: oll of, met(hodologi e:;for de tectirg bean need infection 
with Xanthororiar, eampI:;' r n iv . Ph itC oIl it)rt. AgrcniomIa Tro pical 

311(1-3) :29-111. S i.m,. nFo , F.n., 3 P e'f., T1. [1 011A AP, F: tacj (n 
Experimental 3arinan, arinrio 5201 , Ven:,u(Ii a] 

Ilhaaeolus vulgarir;. Seed=. Xanthomoniair c;lmpri :v . IiaeoI 1. Seed 
tranniar l;ion. Diiea.ae trari:ori iriori. V(n(-.*.ueli. 

Foul nieothod:z Wel't, ccm,,ard to dtetect the internal and exteurnal Infection of 
31; lota of' txan : eedr by Xant.hcmonav carmpeL ltri pv. pthaoreoli: ( 1) needling 

Inicoi 

media (3 j: yea:t -xtrlct/1 itvr (i t(crib Watter.); (2) :vvdli ip injection
 

injection with liquid obt.ained li'Om ncukee t(d during 211 Ii on enriched 

11:411 La[-t!erial vii:-en:ull oi' :otri: i locll td on r m-:cei'ti e ITdi v (I.0 

p, yeast extract, 25 mg cyclohvrimlI do, 2 o .1tIofiir tr.tt r inrd 1 .0 m.17 
nalidixJc acid it) 1000 ml 0.01 M pho ailoto, bul'i11 r pl K'7.,") driJng 118 h, 

:;edtnj ,tid by cntrJ1'u gltc'i ald lono:j orided or. fi'iuriiil nt(' ) 
OucIiter'lonrlyt':,, with liquiJd inIUt;t('d on ('1-10 , ch:dJa (ll'oceduire 1). 
who:e acLeria ~lcn(i[e by fuifattIlon,icoo:tpnided aiid r;teamcd;C iliented eri 

(11)C ,lt-rlony te,' coirilJncd with ialJ-'el tot vo r,,dia (procedure 2). 

Rentilti slwgent that the or~e of' n t-ml-neltV.-cii za comhnA d with 
immunodiiffiorl in pael rt,; n I pIroCt'-dre
- l hifhly l1!1il.th]4 f(or 

pv. i in t.odetection of X. cAizmpon;tri:i Jl kall ud, which corilli.ired 

other pirocedure-r, dettcted infection "n 100 pt reent C, thi tariple(0. 

tioo !Ii;.i 
method and 117 percenr. higher Ulan With flf ::Il-,lccil tet;. when 

.trni-0(1elctio medii wan not ur ed. IAs) 

Detection with OFM wdo 23 pele.ri'lll!, t with thih :;iodliring injection 

29619 El, i tDY, S.; FOML4,YA1, ;.1;iCEVEFI , M.; FI.HEN'IT, Z. 19 Sb. Differences 
in antigenic atructure ixtwe-U the wild type iirid non-Fathogerle mutants of 
Paleudomonas nyr ingai I v. phanieolJola ndtLct!d by Ir') tlranuporion insertionsi. 

Physiological and Holecular Plant Pathology '9(3) :381-392. En., um. En., 
10 Pef., Il. [Plant Protection Iri.., hiniralriai Academy of Sci el0e0, 11-1525 
Budapest, P.O. Box 102, tunlary] 

1hanieoluo vul parin . Praiidiccnani .;yririnae pv. phia:eolJcola. Anroalysis. 

Antiaera. Itlunilry. 

Croased immunoele.ctrophorenis was used to Lerologically compare a wild 
type strain of Poeudomonan ayringiie pv. phareolIela (S21) with a no. of
 

Tn5-containing derivativen. Two new antigen:; were detected in the
 
TnS-containing strains, one of which wa also pre:ent in Escher(hia cell
 
strain SMi0 which harbor, the p1aomid pSUP1011 thus indieating that it in 

coded for by Tn5. Four prototropile mutant: which have lost the ability to 
elicit a hypernenni tive reaction (NPI(-)) in tobacco were coopared with the 
wild type. One of them, o21-509, which had reduced virulence (Vir(-)), was 

deficient in antigen A. Another antigen, 0, wan m-snoig from the mutant 
-21-533, while both antigens A and B appear to be ab;ent from the mutant 
S21-1650. Those mutant strains which had lost the 13, or, both A and B 
antigens, were nonpathogenic to Phaseolua vulgari. 'lhe mutant S21-989, 
which had lost 4 different antigens (C, D, E, F), was also nonpathogenic 

V1
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to P. Vulgarly,. The antigenic difterencen between the wild type and themutants verified that those gence which were mutagenized in the tIli(.-)strairns were expre s.ed in the wild type during in vitro growth with thegene products prescent in relatively higph amounct:: 
in the cell.- becaune it wan possible to vizoUalize them by the eieetrophonrcci technique.

antigens Were threenolabil,, Indicating that they ar'e 

The
 
proteins. Apathogenic rev(rtant of 22-989 had lont, itra Tn5 and, chewed nc differencesin antigenic a tructure from the wild typ)e. No ant ienle differences from

the wild type were noted in 3 T'n, mutriant; that hc-ct retairned their
 
pathogenlci ty. (A)
 

25690 IA{MAN, L.Y. ; SCHAAD, 
0513 

N.W. 198',.Fvaluation of the dome ttst an areliable anay fer, ecedborne bacterial blight pathojen-, of beans. Plant
Piacc:;e 69(8) :680-1)3. Fnc. ,iru. Fnr.,27 h t'. 
 [Monsanto Corp., 800 N.

LIndtxrg, t. .Lou:, M( 03167, U;A]
 

l'haa eoilu:1vulF-ri:,r:. !e'ceccdorcnccs yr nepce.i'c;ecudcroncrcc hac:;eOiColIoa.Xan,thomona,; thi:;ccli . XYartheoona: cjlirneoil var'. fcc:!ecana. Virul ence. Disease 
tracncrcic~i en. ,:ctd trncn : 1 crc.,on. t!PA.
 

ramples of 15;t -all aced lot:, were :au-:cyed forby .tcce te.t proce ure:3
Paeudomonii nyr'i e.,rgoe v. ,ae, P.1'yr'nsycirnac pv. phacnolieola,XccntcoMcOn ,loctIp(!:;trLt v. cia:col pv. atcool), pv.nd X. eampentri-n
phaacoll vcr. fuicic:ccan. rce lots wer( chotsen bease theypositive n dome tet: 

were
ciheccre. 


bean seedi nrcg iccc1toce 

]: Pacetrla were iiolated from lesions of' 
te:at. Plc t, rJa produciicp a white, flat, norueoidfluorencit colaeiy or yeol]ow-muceod colony on F.Irc, et al. medium 1mandyeast, ext ec t -cdaetr'c cic ( rn, rcc-cal were pcr iied.rte re:p. ,


Identi tie:, cf p:cZJci tc pcct'c Ioiacd 
 bl tight pathogen: wtere ver'ified byutilization of ctcl,Winc cioribitol, and Jc tatt, levan forcation oxidane
reaction, and cty . o;ibeccroto;pchi(J xnthecorcccd: wire verified bypathogenicity tc; r:;. Thirty-cne- fiuor:ecent cotedelora and 66yell ow-pigment c eolonic:; were Irelated firom 11 acid 8 ot' ttce 15 seed lota,reap. Neither p. pthcc(o]eola no X. phia:leol.were icentifted in the 15need lota, and F. cyrinrctc wcc iIntlfled in corly 1 of' the 15 aced iota.
However, 6 p:eudorc cccc ti-at fIiJltcd AE:ndaci pathoe'micity tetsts producedwa ter'-ack rcg whe!n IIJtetd into ,c'cdIrcgs kept cnder dome test conditions.
Theae, rtf;it:ccgpr-cct. the dcme t(ct ic not a reliable iascaccy procedure
for ic;cininr, pcyto:;cnltcir y cr-tjfic'at(n. (AI7) 

31712 i I-:yt;Q.ID:: , F.1. ; -ZthIIiE t , H. ; LAVIII'II, J. A. 1987. Fffects of sulfurdioxide expoiur or ti. dvt'clcFl ai of' eccion blight in field-grown redkidney teirl. Pcytepattolr' 77(2) :331-3311. Fnr., Scum. Fn., 10 Ref., Il.[Boyce Thomcon n: . for' I'lant Rc::ccrcb., Cornell Univ., Ithaca, NY 
14853-1801, UPA]
 

Phaaeolu. vuolger':. S02. XYcrthomocau eacmpentria pv. phaeoli. Plant
injuriec. Disease control. USA. 

Field grown red kidney beans cv. California Light Red Kidney were exposed,using an open air' funigiation vyatem, to 0-1 ppm L02 (2650 micrograms/cubic
meter at ntandard temp. ant preotcire) for 3 1h2 or, 3 timea/w. between 10July and 6 Sept. 1982. Plants were inoculated at the beginning of the exposure period by spray application of It acrcpenion of Xanthomonacampestris pv. lhaseoli in sterile water. Lecionra were counted at 2- to3-day intervals throughout tit,exponure perlod. Increasing cumulative S02conen. resulted in a cignificant decrease 'n the rate of lesion appearance.The rate of thJ, -eponcj remainci conctant over the course of' the exposureperiod. Increasing cumulative 502 conn. also led to a reduction in yield 
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of noninfected plants; however, there was no apparent reduction in yield of 
infected plants. Exposure to S02 effectively inhibited disease developnent
but also reduced yield. (AS) See also 0528 0572 0575 0582 0583
 
0601
 

E03 Mycoses
 

0515
 
31736 BELL, I.K.; SUMNER, D.R. 198'7. Survival of Rhizoctonia solani and
 
other -oil borne bavidiomycetes In fallow soil. Plant Disease
 
71(10) :911-915. Fn., 
 Sum. Fn., 21 Ref. [Dept. of Plant Pathology, Coastal
 
PlIain Exeriment Station, Tifton, CA 31793-0718, USA]
 

}'hareolus vul Ari:;. ]solation. Fhizoctordis solani. Snap beans.
 
Pathogenicity. tSA.
 

.toil ia 6581-cublc centim,-ter clay pot., w;--s iifest(:d with isolates of
 
Iihizootoia solanli In AG-i--AG-4, binucleate 
 lRhizoetorda-like fungi in
 
CAiP-cG-5 , R. zeae, and Lati:savi a atrvalt. and burid to within of
5 cm 
toht- pot rim for almo:;t 110wk. of Inoulb'.tion In the field. Soil sampledwas 

t i. fotat,!on and 86, 211, and £831 day, aftlr' infestation and placed 
 on a
 

m(dii,'i;(leotive for 5oil-o. ? taiidiomlyccter. Cn of' ! isolates of AG-I,
 
1 of 6 AG--:, I cf 3 AG-2-1, 8 of 11, of AG-4, and 1 of 2 i:olates of CAG-3
 
were r'ecoverred from fallow soil after 283 day,. Snap trarn and mai*e were
 
pIlanted in each pot of faI] low infe tAd sloil and a pot of fallow control

s;oil after 283 days. Isolates. of AG-11and AG-2-2 and 1 isolate 
of CAG-3
 
cau ,d root and hytpocotyl rot in snap bean. Surv ving .solatea 
 ,f other
 
fun-.l Wure not. pathogercnic or, ,rnaj- lan 
 or' maize, except for, 1 i:olate of
 
A?-S-I that wa!c weakly virul( nt 
on snaf bean. (AS (extract)) 

(1516
 
-3111171 LANI,, C.J. 19811. Fpdd(mio logy and manragemerit of diseaes call 'ed by

cler'otaiia slecnrortlrn in white bean and ,ioybeao. Ph.D. Thesnis. Ontario,
 

Canada, Univer:sity of (uelph. 2681. 
 Fr., Sum. Fn., 153 Ref., 11. 

Phareolu. vur;i.-. Whietze]Jda slelevi orun. Epideal1o gy. Temperature.
tlainfat 1, tes; 51t1n(0. ISA. 

The epldcmjolo: y of dJ :ea:er: cau sed by Sclerotinia sclerctiorum in white 
Lean and soyNtx ,n war; JrivestIF;ited and oom, ared. In addition, resintance was 
evaiated illgrowth roucr arid field oonditions for 58 and 53 soytaan ev., 
resp. 'ihe epiduriology of the 2 diseasoes was-, s;imilar and the initial 
appearance of disease war a.sociated with extended periods of plant 
surface wetness lasting 39-112 brafter development of' a crop canopy and 
after' crop flowering was initiated. Vean daily air temp. at or' below 14 
degr'ee Cel ius were associated with increases of disease incidence in 
soybean, but not In white bean. Apothocia wore observed 2-5 day- after 
rainfall had increased tiLe soil water' potential to -5 bars and higher, but 
only after tire crop canopies had enclosed the row:;. The presence of a crop 
canopy increased the frequency of days with high soil mo.sture and 
decreased the m-,an daily oil temp. under tirecrop. Filial diseasre incidence 
in white bean a%. 87.11 percent and in soybean av. 31.6 percent during the 2 
yr that ditseaae occurred. The spatial dis3tribution of apothecia and disease 
was aggregated within both crops; areas with high and low no. of apothecia
coincided with areas,; of high and low incidence within areas of 3.6 x 10.0
 
, and 10.0 x 10.5 m, but not. ir 2-m sections of row. The arggregated

distribution of apotheeia and disease was most consistently described by
the negative binomial disltribution. The aggregated distributions within 
areas of 3.6 x 10.0 m allowed for the estimation of the no. of apothecia 
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asoeiated with 75 percent di.;eate itidence (EID75) in white bean and with140 percent di:cear incidence (EDAO) in aoybe.,nl. If, white bean, the ED75values in 1981 and 19P)2 were 3.6 and 35.0 apothcia n,0ar'e muter, reap. Insoybean, the EDiO valueia in 198! and 1982 were 6.7 and 56.0
apothecia/ ,qua re ir'. tJfffer'enc- ir. eV irorineat al Vlrablen b ewoen yearn and d1ifferelic':; in r'e: t alce be tweetn c"OP,3 were ac;solated with the 
varying iF value:. (AS (tetract)) 

29651 CAMICC', . F,,.P.M. 1981. Avan-on na pesquisa nobre amela do rPecAI", i, F:::iI , o A,.( Iesearch progreon on web blight ofbean:: n th ' t t,- Of A Ive), filc ra co AC, Brasil, Empresa brani leira de
Ye:;qul : ':creccc ;, Llnidadi- dI, Extennao de Peaqulva 
 de AmbJto Estadual.
Bohtlm (!,-F, Iqui:ii,o.01. -(Iv. Pt., Sfn. 11t., En., 72 Ref., II. 

1h11. llctolwr 'p .l in RI. lci:cFra iA. }t.Jo]o y D. ea e centiol." C 
Fl t IrF. TiJr . YIe all.. i:'. i ibm tr i .L;iatiJdir F Ivr.Jizera . 

The! 
r ,n. Itv, of 1:ncw idgk IoIT wI1-blioblt OT I majorl,(' ;, ;

I hyto 'Itcho~o 'I ;ctI 'em ilatbe
b Ai Amaizori egJoi, I: :ced. Fi.M.uiA ai -m;hanict11ieed (Ia '(rl(talet ciurrid out Jr,thte at t(- of' cr!. H'atuJl, during, 3 yr(1978, 1 6;ad 1980-81). F'veral aa ect.cf orci i t dltale,

'9 dtalien proJegraild ecocr]r ii irrjqai,ttilc e art- diacra (nt. Tuaxoniil , phy.-ioloe ical , and('eologioill Ohzii'acttlc: o1 tohfQ i0. .'ccc Thailatepo'm u:;cuea uceri are alsno Fven. 
N e:ea:'cinltrc ']nd 1m I , I.'nd; ai'c di eua:ed. (A,;) 

' tlvlllt- 1 

05 1829799 CIK(TEVi., IF.; CGUTT', i. it. A. 1982. Ab:orption of pol ygi aeturonma,
iro1 Co0 ltotr'i el1iUMI lm(lAiuthiianum by Frerich 
 bean tiansue and protoplaats.
In Wood, Fi.1..,F. d. NATOAdvaaccd Study nsti tutu on Active DyenseN,(-rmlari
m:iI i ;,it: , Ccili loorion , Greece, 1980. Proceedi ng . New York,
1J.EA, P]ealud, . NAI Advanced rtudy 
 Innti tute'; rerien. Series A, Life
 

l ric .3 . p1 .3 C0-321 . El.
ncem 

' :'. lolgFi-,cC J i becmrc. Co II t richum 1.trdemut ian n. Enzymes.
 
Unit ed Kirpd(r.
 

'Tih' hyjothcJci that. iolyjalaeturona-e (PG) may have a role irnthe necifJty(If,lr A cndMocmccea a of artion for PC may existthat site in the plant
cec I ,,l,' cIan I:! t.("I;tej. ieaul t:a howed that PC from ColIe totrichum
Ii rcdmu tbi imac wa:; ab:lorbed by french bean plant tisaue but not by tissue
from other noi -ho:;t plarta. PC from fungi not pathogenic to beana
cclihltly a'fected 

were
by ician t!.a:cue. The permeability of bean cels waa
ircl'eal;td 
 by F; from C. lindemuthianum but not by other PG. Fnzymecmc:io'ption Wui shirUlIf'aatcr I Jr) ineompatibc combinations of' french beans cv.
anidC. rt.o,!dcihanun 
 racei than in compatible ones. The site of enzymeia,,oritJon wa:i und to bie the protoplasnt. The function of PG in not onlyto mc-oratt plait ti:iali and eliminate plant cells. If enzyme absorptiontt<fore Iceccration J:;a oritical step in pathogeneslf, PG also plays a rolein reeognin Izirthe t.i:alu to be attacked. A binding site for PC, may well be 

jv(rcent 
iin h,, ;1irt. cell memtrane, where binding proteins for specificc:iu1',l'- 'I(ccrl.. A PC loca!i:Ied on the membrane would be well placed to
aSfe,ct IOih i wull and protopat. (CIAT) 

0519318 , COBOS., F. 1986. VarJaein patogfnica y fuentes de resirtencia aColletot, rchum liridemuthianum (ace & Magn) Serib., pat6geno de laantracnoai.a del frJjol, en Colombia. (Pathogenic variation and sources ofre:iatance to Colletotrihum IJndemuthianum, the anthraenose bean pathogen 
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in Coom Tels Ing.Agr.' Palmir, Colombia-# Universidad Naoional de
 
Colombia.101p. Es,, Sum. Es En., 72 Ref., 11. 
 -o
 

Phaseolus vulgaris. Isolaion .Colletorichum lindemuthianui.'Cultivas.
 
ReCRtictan heiPathogeln
icity. Colombia.-Z 

Pthogenic, arlaton-at~dies with Colombian isolatesfo.0r' ,,trichum
 
ii lindemuthi . the, nthraonose bean pathogen, were conducted ider labi and
 

<xoeroial gr ain color was evaluated to find resitant var and sources of'; 
r stneto the existing variE Lion.. Seventeen isolates of C. 

liuidemuthianum collected at the mamin Clombian bean zones; (Antioquia, 
Cuila, Narifio, Valle del,,Cauce, Santander and Risaralda).were Inoculated on / 
21,hmrican and European differential bean var. .Two European races, Alft ' 

and Kappa, 'were used 's ohecksa. Renults from the pathogeuic" variation 
studies oOnirm the wide variation of the anthracnose bean pathogen i 1 
Colombiaiand indicate that none of the known European races is present in 

," thu Colombian isolates'of C. lndemuthianum. The Colombian isolates . . 
analized have similar reaction to those reported for Brazilian and Mexican
 
races with predominance of those belonging tc'the Delta, Mexican II, Alfa
 
or Brazilian II and Beta groups. The race B.A.-10, from the Delta group,
 
was de,,ermined as the most predominant of the Colombian isolates of C.
 
lindemuthianum. Ba;se, on the amount of var. attacked by each isclate, a
 
descending 'pathogenicity order to each collecting zone was established:
 
Antioquia greater than-Narigo approx. equal to Cauca approx. equal to
 
Risaralda equal to Santander greater, than Valle del' Cauca greater than


0 Huila.' Afterwards, 69 rolcmbian bean lires with commercial grain 'color were 
evaluated for their reaction to mixtures of representative iso ates from " 

2 each Colombian bean zone. Five accessions identifled as ICA Gual, PVAD 
782, PVA.) 1261, 'V 80L6.and ZAV 83071 had either resistt-it or interuediate
 
reactions to all mixturen of, Isolates evaluated. This allows them to be
 
jused in the future at, comm+rcial var. or as new sources of resistance to.
 

" the disease. (A, (extract)). ' , 

'I' 05202CRAMER,
C.L.; RYDER,. B.; BELL, J.N.; LAMB, C.J. 195. rapid 
itching of plant gene expression induced by.fungal elicltor. Science
 

227(4691):124C-1243. En., Sum. En., 25 Ref., Il. [Plant Biulogy Lab.,' Salk
 
Inst. for Biological Studies, an Diego,' CA 92138, USA
 

Phaseolus vulgris. CollEtotrichum lirdeauthianum. Enzyes. Genes. 
Re":istance. Disease phys.ology and biochemistry. USA.
 

The pattern of RNA synthesis iii' suapension cdltured bean cells was analyzed
 
by lot hybridization and in vitro translation of newly syntheslzedm-RNA.
 
The RNA was separated from preexisa ing RNA by orgar.omercurial affiilty.
 
chromatoiiaphy after in vivo labelling with -thiouridine. The fungal

elicitor prepared from Colletotrichum lindemu~hianum induced the-Synt a Sis
 
of m-RFA encoding phenylalanine ammonia-lyase, chalcone synthase, ant
 
chalcone isomorase, 3 enzymes of phenylprdpanoid metabolism involved in the
 
synthesis oftisoflavoncid derived phytoalexins. This is part of a rapid and
 
extens.ve chang. in the pattern of, m-RNA, synthesis directing production of
 
a set of proteins associated with expression of disease resistance. (AS)
 

.0521' 
.30745 EPSTEIN, L.; LACCETTI, L.B.; STAPLES, P.C. 1987. Cell-substratum 
adhesive protein involved in surface contact responses of the bea 'rust ' 

_ rungus. Physiological and Molecular PInnt Pathology 30(3) :373-388. En. 
Sum. En., 55 Ref., Il. [iept. 'of Plant Pathology, Univ. of California at ' 
Berkeley, Berkeley, CA 94720, USA] 

http:extens.ve
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Phaseolus vulgaris. Uromyces phaseoli. Fnzymes,. Proteins. Analysis. 

Further evidence is provided that extracel vlir adhcsive protein(s) areinvolved in thigrodifferentiatjon a: well a-, in oriented growth.Extracellular proteins which might be involved in adhesion of beanuredospore gerrilings 
rust 

are also partially characterized. Uredosporegermlings of Uromyces appendiculatus di-splayed 2 contact-sen:sitive responses on leaves or certain synthetic su-faces: a speci fir orientationof germ tubes and an induction of appressoria at leaf s.tomates or scratchedsurfaces. Germ tute orientation, nuclear division (used as a marker forappressrrium formation), and germling adhesion on vcratched "Farafilm. wasreduced by the proteolytic enzyme, pronatse E, but not by the heatdenatured prote lytic eruyme. Forty micrograns of pronase F/isignificantly reduced nuclear divisiAcn of germllngs incubated
hydrophilic or 

on fJther aa hydrophotdc tirface. Pronas;e F reduced adheion regardlessof whether the enzyme wat' applied curin:g growth or after attachrqant hadoccurr 3d, although higher cone, were required after attachmr.t I aoccurred. The data suggesL that. extrracellular protein i:, require.. forgermling adhesion to a sub.,tratu:r "ind that Ldheion is rcxluired for germtube orientation and tihgmodJfferentiation. The compo tIori 0o' the beanrust extracellular mater'ai war, r'artially charact ziced and anaIyzed forproteins on SDS-polyacrylanA de ,gels. Intact germlins have C prediiinantextracellular peptider detected by (125)I labelling. (ASf extract)) 

29984 GRlFFI'MS, 0522
B.M. ; /dIFIPtSON, A.J. 1987. Riespon-s(e of Phaseolus vulgarisprotoplasts to cdhcmical omcnents of 'ungal origin. Caradlan JournalBotany 65(1 ) :63-68. Fri., Stu. 

of 
Fr. , Fr. , 26 Ref. [Tissue Culture Research,NPI, 417 Wakarn Way, Univ. rr' Utah tteiea oh1 Fark, "alt Lake City, UT, USA 

841 0 ] 

Phaseolus vulgarj:. Snap ben. Col letotribum ]indemuthbianfn. Faces.
Inoculation. Isolation. Patho1 rnivtty. 
 USA. 

The alpha arid beta racoe, of Colictot tchum lindemuthiaru2 were us,,ed withFrench bean cv. Great Nor'therr to determine the effect of elici tors fromculture filtrateu and Coll :al'; of C. lindemuthianum on protopiants fromP. vulgaris tissue. Who], plants inoculated with the alpha race developed,rown lesions on the hypo(otyls (;usceptible response). The beta racecaused small limited leslonis, indacating a more resistant inter-action.Extracellular producta ard cell wall materials were isolated from beta racecultures and extrace ]ilar products from alpha race cultures. The extractswere slze fractionated. By using a cotyledo bioassay, elicitor acti'vitywas demonstrnOd on Park Red Ki(ney within fractions from the alpha race. 
had little aetlviLy

Fractions from the heta race an Dark He' Kidney orGreat Northern cotyledons, Pi"toplaste were isolated from jr at Nurthernbean hypocotyl tissue and incubated with the fungal fractions. Fven at lowconom. (0.01 microjramn glucos'e eqidvalent/ml),
filtrate rapidly 

the beta race culturekilled a greater, percentage of protoplasts (30 percent)
than the alpha race (15 percent). The reta race wall 
 extract bad littleeffect on protoplait viability. The proportion of nonviable prctoplactsdepended on the inculitfoti period and the conch, of the fnngal material.Heat treatment of the ruitnre filtrates and nall extract did ro. decreasetheir lethal eft'ects. 'hie re-iu;lts sugge't that protoplasts nay be valuablein examining the nature of certain plant x pathogen interaction:. (AS) 

HALL, R.; McFADDEN, 0523
W. 1987. Dete'mining the bean root rot potentialof fields in Ontario. Dean Improveriient Cooperative. Ainuai Pepoct 30:22-23.En. [Dept. of Environmental Biology, Univ. of Guelph, Cntario, Canada] 
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Phaseoli-3 vulgaris. Funarium solani phaneoli. Canada. 

A reliable method is present d to determine the disease potential for 
Fusarium solani sp. phaneoli in bean crops in fields of Ontario, Canada. 
Disease severity wan classified (0-5) according to hypocotyl 
characteritics and roots of mlnnts growing in poto;. A root rot index was 
entablished on the ba:m of clannification of dineane Oeverity, no. of 
plantn: affected, and total no. of plant a. (CIAT) 

0524
 
31768 HtALL, F. ; LT INPILI ,A, C. 1987. Pvdit Icionl of white mold Jn white
 
tian It. O'tjario. ci-a lm;TwCVUmont -oojic ti w Annual ileport, 30:24:25.
 
En. [Dopt. of Eivirornutal JIology, Univ. of GulIbh, Ontario, Canada]
 

tha-eolu :- vulg:n I , orum. S a:an. Canopy., Whelit h-tot ,ainfall. 

Canla.
 

Focalst f1rm rta Cbro Co e:,tmint the elct 0 of' (ultivation, envirotmiental 
condition::, rnd the fufrju Selerotinia elerotiorum on the incidence of the 
chJ14It::0 it:white itear cv. Jn "lntail2 , Canada, arc :;ntrar.arJ-i fd. No. of 
Lpothe-ia/lo m row, total rinfall, ird av. c;aiopy den:ity wre rej:sred 
40 ht a Greaterti inudem of oboc-vvod , narrow0.. d ica:<t . dA:(ace Ca,: 

ltws (18-3-{6 In) tint e:dc -ow- ('2-76 on)- although it, the lattit, 
factors :,ue. -- -'r*0 (-il:oy ,dhtriity -ndul nfll ]inerIa:ued apotheoa no. 
(('IAT) 

S17?2 LO(P, F.C.; STAFI 1', 1 t .; FiOUlETI, 'I. 19O.'. hcm , ]y itnduoed 
ep;r:Jet!,il lnUtlnlCyCe at ndieulatts 'eifofmed act-i]l. , ja;tvt from the 
VUb: trat-. t.yooloia 7 ( ) :41- 14. it., Sum. Fn., 15 1!f., 11. (Dept. of 
t1ant patholoy , Nei York Stat A-nieultural Ett-iment Stat ov, Cornell 
Univ., Gotinev , NY 1111-t, USA 

f'ha::zoir;:vu]Farti: . tli'otmyce:;eo1 C : Dij a:tai! . mtiu,media. physiology
 
and (lo.,-oAictry. IJSA.
 

Urtud ; or;c- germli:g: of Uromy(.e- : 1,1 cu)ati:;, the bean rust Fathogen, 
were induced by K(+), Ca(+), (a- cru:-, illorder to form aptressoria 
oheno-utrodically to d(-ttrmin ru-,co clr ly the mode of differentiation. 
Differentiation oocurred otly whon th, got-rmlii gs grtw aerially, away from 
the scutior. or agar medi cotitainlrg KCl , CaCi2, ora t::,o. Germlings 
sL; muerged in th soosol utiots di ferenti LI only when a topognaphicrlly 
inducti v,. urface wa: provided. The mirotubule cyl 'de- ton was 
ynmettea.ly trr:nd In. gtrmingo gr ow ar- :illy .:d asymmetrically in 

'erl: n'ns grown oi a firm :-nb:-trate. (AS) 

0526 
307147 IACOEVLI:, eVAY, J.E. 1987. Studies on pathogenenis of 
lihi-oeton a :-o-ni t teans : atl evaluotion of the posnisbie roles of 
phenylaeetJ (cid and it., hydroxy derivat en an lhytotoxin,;. Physiological 
and Molecular 4}Tant Ftorhoy 30(3):4121-412. En., la:o. En., 25 Ref., II. 
[In:;ti tutoeJTot- :m_-Vlootosime da Iarac-slti Vue tali, C.N.1., Via G 
Amendola, 107/F, 70176 Fati, Italy] 

-haneolu: val-ari: . ~t,: octtia aiol at . inolation. Pathogenicity. Analysis.
US,. 

A study wan conoueltd to verify the ability of ihizoetonia solani to 
produce phenylace ti acid derivatives in vitro; to asness the 
phytotoxielty of rh enylacetie acid Cdrivates and their role in pathogenes.s 
of Ri. aolani oni bean; and to examrine the possible relationship between 

143 
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virulence and productior, of phenylacetic acid derivatives in vitro inselected strains of R. solani isolated from different hosts. All isolates
of R. solani used, when grown in Weinhold medium supplemented withphenylalanina, 
accumulated phenylacetic acid 
(PAA) and its ortho-, meta-,
and para-hydroxy derivatives in culture. Major metabolites whichaccumulated were FAA ard m-hydroxy-phenylacetic acid (m-OH-PAA); however,the in vitro acecmulation of total phenylacetic acid derivatives byisolates of H. solarii was- not related to their pathogcnicity and/orvirulence. On the contrary, the nonpathogenic and weakly virulent isolatescf P. solnni produced the highest quantities of PAA-dervatives/unit wt. ofmycelium compared with the highly virulent iaolates. The phenylaceticacid derivatives used, when bioa ssayed at high concn., caused inhibition ofgrowth of trinato and bean s;eedlings. The most -,tive compounds were PAA andEL-al fa-thoy-phe nylaceti acid (MeC-PAA); however, when m-OH-PAA was
 
z ,;ayed at low concn. there was 
 a stimulation of seedling growth.
addition, 
 when i-CHt-AA solutionz were injected into bean 

In 
hypocoLyls orntc .tbacco leaves they never cau,;ed necrotic lesions or symptom;

res;embling these eau:ced by solan" beans.R. on These results indicate thatPAA-derivatives are. not directly involved in pathogenesis of R. solani in 
teans. (AS) 

31781 LINDGRENP .I.; 
0527 

STEADAIl, J.P. 1987. Evaluation of a new fungicidefor control ofi 1i ztu;st. Pean Improvement Cooperative. Annual Report30:48-119. Fn. [ Institute of' Agriculture & Natural Resources, Univ. of
 
ebraka, Lincoln, NF, USA]
 

us vulFar:. Uromyces pha-seoli, Disease control. Fungicides. USA. 

,in 1985 and 1986, a rrw exptl. fungicide 1013866 was compared with aeithiocarbamat, (and S in 1985) for controlling rust on pinto bean cv. UI1111, 113866 was qpplied at much lower rates, than the standard fungicides.
hust severity wa: hitcher in 1985 than in 1986. 813866 provided adequatecontrol when applied at, the 1st s ign of rust in 1986. However, whenapplications were delayed until 2-3 wk. after the rust1st pustules wereobserved, rust severity was comiarable to that of unsprayed plots and
 
yields were sJmilarly low. (CIAT)
 

052829798 ORFL1ttA 
A., 13,; FADILLA B., F. 1985. 
Principales enfermedades del
frijol en la Sierr. 
Ecuatoriana. 
(Major, bean diseases in the Ecuadorian

sierra). Qu to, Ecuadot, Instituto Nacional de Investigaciones
AgropecuarJas. Estacifn Experimental Santa Catarina. Comisi6n para la

Protecci6n Inten sda de Cultivos. '42p. Es., Il. 

Phaseolus vulai.is. Symptomatology. Dis-ease control. Cercosporavanderystil. tUromyces phaseoli. Colletotrichum lindemuthiantm. Oidiumbalsamii. Ascoch~ta I{iaseolorum. Whetzelinia sclerotiorum. Isarlopsis

griseola. Fusarium solani 
phaseoli. Fusarium oxysporum. Phizootonia solani.ScJerotium rolfrii. Xanthomonas campestris pv. phaseoli. Pseudomonassyringae pv. phareolicola. Bean common mosaic virus. Bean rugose mosaicvirus. teloidogyne incognita. teloidogyne hapla. Ecuador. 

An illu:trated guide of major' bean diseases found in the Ecuadorian sierrais presented. Brief descriptions and color pictures are given for disease
symptoms, dissemination and control measures for diseases caused
Cercospora vanderystii, Uromyces phaseoli, 

by
 
Colletotrichum lindemuthianum,


Oidium 
balsamil, Ascochyta phaseolorum, Isariopsis griseola, Sclerotinia

selerotiorum, Fusarium solani f. sp. phaseoli, F. oxysporum f. sp.phaseoli, Rhizoctonia solani, 
Sclerotium rolfsii, 
Xanthomonas campestris
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pv. phaseoli, Pseudomonas syringae pv. phaseolicola, BCMV, BMV, 
Meloidogyne incognita, and M. hapla. (CIAT) 

0529
 
31715 POHRONEZNY, K.; FRANCIS, J.; FONG, W.G. 1987. Strategies for
 
chemical control of snap bean ru-st in Florida and their compatibility with 
Canadian residue tolerances. Plant Disease 71(7):639-6142. En., Sum. En., 13
 
Ref. (Univ. of F)orlda, Tropical Research & Education Centcr, Homentead 
FLA 33J31. USA]
 

Phaseolus vul aris. Snap beane. 'romyces phaseoli. Disease control. 
Chemical control. Phenology. Yields. USA. 

Chemical control of :nap bean rust (Uromyees phaseoli) using crop phenolon 
as a basis for, spiray application wa: equivalent to the standard practice of 
full-sea-son ust:of ethylene bi.di thiocarbamate (EI}UC) fungicide (maneb or 
mancozeb) + S. A maneb or mancozeb + S tank mix applied weekly until 
flowering was followed by 2 or 3 app]ications of chlorotnalonil. FBDC 
residues Jn the crop henology system were less than 0.1 ppm, whereas 
full-Seaon use of EIDC + S in 1 of the 2 years of testing resulted in 
residues 5 timer, larger than the 0.1 ppm. Canadian tolerance. Spray 
programs using the crop phonology muthod or full-season use of 1.17 kg a.i. 
chlorothalonil/ha also were found to be cost-effective ocans for snap bean
 
rust control while maJntailnng fungicide residues within limits established
 
by the Canadian goVrorent. Ditertanol, a cur'rently unregistered fungiciue,

provided out, tariding rust control when us ed as a routine spray or when 
weekly :qray:; were iitsiateo aft.er rust. appearEnce. (AS) 

0530
 
31041 hAJNAUT}H, G. 1037. Web blight, an important disease of bean and
 
pack-choi in Trii idad. Tropical A,'iculture (Trinidad) 61():356-358. En.,
Sum. Er. , 16 1hcfr. , 11. [Dept. of Plant Pathol ogy, Central Experiment
Station, MJri'try of Agrioul ture, Lands & Food Production, Centeno, Via 
Arima PC, "linjdad and Toblo 

Phaseolus vulgari:. Phizoect ora seolani. Fpideimology. Symptomatology. 
Etiology. Flant. Jnjurieo's. Trinldad and Tobago. 

In 1981-85, resrearch wa:, carried out in Pie Claro and Coryal (Trinidad) to 
evaluate the etiology, symjptoitology, dist.ribution, and severty of a 
disease with imilar :iymtcm:, to web blight observed on bean and Chinese 
cabbage. 'The existe.ce of bean web blight was confirmed. Field surveys
indicated that web blight is widespread on both crops, induces severe 
foli.r damage diarng the rainy season, and is associated with yield losses 
of 25-100 percent. (ClAT) 

0531
 
31038 SANCHO, H.M.; ALFARO M., R.; MORALES G., A.; MORA B., B.; GALVEZ E., 
G. 1987. Manejo integ'ado de mustia hilachosa causada per Thanatephorus 
cucumeri.- (Franl:) Donk en frijol comOn. (Integrated management of web 
blight caused by Thanatephon.is; cuoumeri.s in common beans). Manejo Integrado 
de lr'lan ro.r4:39-4[s. F:;., Stu. Es., 22 Ref. [1 Lrecci6n General de 
Investigaei6r y xtni:6n Ag-iccla, Ministerio de Agricultura y Ganaderia, 
Apar'tado 1001)4, San Io:(,, Costa lica] 

Phaseo udc vulgaris. BIizoctoria sol ard. Disease control. H{erbicides. 
Fungicides-. Integrated control. Cul tivarn. Yield components. Yields. 
Tillage. Costa Rica.
 

An expt. was establi:hed in Esparza (Costa Rica), on the integrated 
management of web blight (Tianatephorus cucumeris) in common beans under 

4 5 

I. 
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the min. tillage system. 
Var. Porrillo 70 (intermediate resistance) and
ICA Pijao (susceptible) were used. 
 Herbicides gliphosate and 
paraquat

(1.0 kg/ha) of each, were applied 5 days before planting. A mixture of
fluazifop-butyl + bentazon at 0.75 
+ 1.0 kg/ha, resp., was applied 21 days
after planting. Doses of 
1.2 g/liter of benomyl were applied at 20, 30,
and 45 days after planting. 
 Two absolute control treatments were added;
both cv. were maintained free of weeds during the cropping cycle.
Porrillo 70 was superior to var. 

Var.
 
ICA PiJao in yield and its components. The
combined analysis of 
the treatments showed that var. 
Porrillo 70 with both
preemergent and foliar application of benomyl resulted in greatest yields
and least severity of the disease. 
 Postemergent applications of 
 the same
treatments 
did not. improve coverage or 
yield; instead, the overdosification
of bentazon had a phytotoxic effect on the crop. (AS (extract)-CIAT)
 

0532
31047 SEPULVEA R., P.; P]NA G., M.C. 198'7.Marchitamiento y pudrici6n en
porotos causado po ,clerotium rolf-ii. (Dean wilting and rottening causedby Sclerotium rolfnll). Invevtigacifn y Progreso Agropecuario La Platina 
no.43:12-13. Es., I].
 

Yhar:eolus vul gari.:. E1lerotilm rolfsi i. Symptomatology. Disease control. 
Cuiltu:rial
control. ChLile. 

The 1st. re-port on the Ancidence of Scle.otilum rolf'il in beans ,r Chile is[resented. The pathog-enic fungus was olserved for the 1st. time attackingbeans in ;everal tuan fields of var. Fleetwood at Nogales (Chile) during
the 19P6-87 cropll og 
 -varon. Symptoatology, dissemination, and controlenata' es "-valable art. briefly indicated. Crop rotation with cereals andavoiding contanlnation with S. rol fri i from introduction of plantmaterial, and "-rigntionwith containinateu water and tools, are the main
 
cont rolI' 
 as ures i 1st ud . (CIAT) 

311485 TARIO, V.N.; JIFFEIES, P. 1987. Cytochemical localization oflipolyt-: 
enzyme activity during penetration of host tissues by Sclerotinia
sclerot o Phy.iologloal and Molecular Plaitoim. Pathology 30(1):77-91. En.,Stun.Fn., 40 Ref., 11. [Dotany Dept., Queen's Univ., Delfast BT? INN,

Nor thern Ireland]
 

Phaseolu.s vu!garis. Whetzelinia sclerotiorum. Fnzymes. Dinease physiology
and biociTiistry. Uisted Elrgdom. 

Usring an ultracytochecical technique, lipolytic enzyme activity was
localized during the penetration of Fhaeolus vulgris 
cv. The Prince andP. coccineu: leaf tissues by Snlerotinia selerotiorum. Enzyme activity
was initially observed at sites, where an appressorium appeared in closecontact with the host surface; electron opaque deposits were formed in the
region directly below a vesicular region and an extraplasmalemmal zone
present in the fungal cytoplasm, and appeared to be restricted to theregion between the plasmalemma of the fungus and the host cuticle. Theelectron-opaque deposition was observed only at the site of hostpenetration or 
in later' stages of infection in the vicinity of
penetration pore. 
the 

There was no association of electron-opaque deposits
with organelles or membrane systems in either the fungal or host cells.Lipolytic activity was not detected cytochemically during invasion of stem 
tissues. (AS)
 

0534

31486 TARIQ, V.N.; JEFFRIES, P. 1986. Ultrastructure of penetration ofPhaseolus spp. by Sclerotinia sclerotiorum. Canadian Journal of Botany
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rDirectco°°° in eu i by S l e o t in ia 'e86 1itry of the intactlant st u di b dmJsimpler o yo t i or mfoewaswao tchievd byl chyphaenn i r s ' 
heleetroPl ent reion at theor comouind-appreseoria. apex, roiorh au a..A cl~losely 'ap..... ed hyphll tip developeoiValecrmal nationII;.an:? :,!: " 
e a rv icu,f ormed ' materialpwhUiteintiolepenetratedThis inva 'tnation surroune the feion duringofetayocsiInvasion. 

cutile viaa narrowPenetration occurred byporea ard causedinfectio'anarrow )i tle cngepeg whichIn cuticle the .integrity..
 
which 


passed' through -/ 
Once the,infectioncuticleoypae spread laterally.was .breached, DestructPoha walledsubui a veicleof theepidermald celldevelopdfowalls was bth rapid and extensive,• Leaf and stem bolonizaton oicrs opy

irterlla growth of undifferentiated hyphae ac ompanied 
 by ellular lnecrosis in advance of the myoelial front. (AS) 

30601 VAN BRUGGEN, A.H.C. 1985. The effeots ofRhtzotonia solani Kuehn onemergence, growth and y le of dry beans. Ph.. Thess Ithaca, .,NeiaYorks 

Cornell University 320p. Env, Sumn Enp, 228 Ref 
 , In r
 

nPhace
O uiv leais rhzoctona solanilanting. Emergence.tati ca anspye .lathelcal model.U.
Growth. Yields lpang. 

300 VANoBmoENstHC 18. 
 h effecso liot.nasanf ehn o
 
Th:;:investigatede of Rhizoetonadeign an
role to inetensve pest managementcproram in was 

inA.utel gof 


solani in a roct rot complex of dry beansNew Y: ;: 
autolaved unsubstratefor the predutonofolani, green bean dystefiaewere solerot a of .pods (Ae) n Inr 

yield.ge Delayr yendIn emergencemicroplots,R.: solani .decreaseda futher development of dr eac nstand sigrnificantly t yRbut didntafc ew orkiincreased linearly.i 
 n..um.e.. sa228 nRef.," severity
 
oeffiient analysis that indctated increases 
 in other yield Somponents 2olpensated for a reduoction in plant stand by R Solani d nrubato andgrowth chamber, expt. I'the rates of germdnation o andemergence, oitial

seedling growth of red kidney beans were determned in responseondltions to variousof temp., solil mosture and light, in the pbesence d afbence

yieR. solani. In inubators the pathgen delayed emergene and furthr.o
deflopment and reduced the
depended on and lesiongrowte ratesize of nntsfny tmp., Thes proportion pla etedmoisture In growth chamber expt., was primarily determined by soillight ncreaed,eme rowth rates andi 
restrclted i 
 by R.bsolan w
ofecton but onlyslightly affected seedlingo
development high RHpromoted both seedling development and infe byne.
 
solan .
 A model designed to simulate the emergence of dry beans
suboels:2 lof (1)development and onstegrowth of an av,seedling,p mulating.
 embbdtdon, activation of reserves, and conversion 
of reserves into
i astems, otsand prmary leaves, and (2) establieshment of a population of " .eerdlingS. ood agreement betweensmulated andowasbtaind observed seedlinggrowthinthe absence of . solani. S (extragteco b 

:T, r qubmcOf da ferrugedo-e31500 ZAMBOLIM, eloper. (Chemcal ofL.; ROGRIGUES, C.H.; MARTINS,control sM.C.D.P. 1987.en .. Pesqula ,:=Controle;:sgopeara Braryleira 22(2):179186.Pt., Sum. En. 18p uef., lao n
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Phaseolus vulgaris. Uromyces phaseoli. Fungicides. Disease control. Brazil. 

Under greenhouse conditions the fungicides (prm a.i.) chlorothalonil 
(1125), mancozeb (1200), bitertanol (125), methyl thiophanate x thiram 
(400), triadimefon (125), triforine (100), and oxycarboxin (375) proved to 
be good protective fungicides sprayed 15 days before inoculation of bean 
cv. Rio Tibagi with urcdosEpores of Uromyces phaseoli var. typica. 
Oxycarboxin and triforine showed curative effect when sprayed till 6 days, 
and bitertanol and tridimefon till 3 days after inoculation. Under field 
conditions the best results were obtained with oxycarboxin (0.5 kg/ha), 
bitertanol (0.5 kg/ha), and triforine (0.5 liter/ha). (AS) See also 
0483 0560 0569 6572 0574 0582 0583 0566 0599 0603 0605 0606 
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31725 CHlALA, V.11.; HARHISON, C.W.; HALLIWELL, R.S. 1987. Identification of 
two distinct ,trains of watermelon mosaic vir[us 2 affecting cucurbits in 
Texas. (Identifacaci6n dc dos cepas distintas del vi[us 2 del mos:aico de la 
sandia que afecta cucurtitisean en Texas). Plant Discas2e 71(8):750-752. 
En., Sum. Fn. , 9 PI'., 1i. [Ds;taei6n Napo, Apartado 2600, Quito, Ecuador] 

Phaseolus vulgar'is.. Isoliation. Wat'rmelon mosaic virus 2. Pathogenicity. 
Serology. ri s;e traric:r ,isiri -yritoroatology. USA. 

Two distinct :straJns of waterl( Ion mo:saic vir s 2 (WtV-2) were isolated in 
Texa;, USA. On( strai, deii:rted I olate ., was obtaineJ from the wild 
cucurbit eolothri a p lndula, arnd the other, isolate S, was; isolated from 
zucchini :quinash (Cucurtita p.pc). Isolate S caused a systemic Infection on 
Phaseolus vulgaris rv. Ilack Turtle 2, wherea: isolate P. did not, thus 
dir tingui'-hing -hpi from (aeh other. lao ates S and H were characteristic 
of WMV-2 in that they I-oth ,i'cduced typi cal cytopla 1:ric inclusions, had 
modal lengths of' 755ianrd 771 n,. rep., and protein capaid subunits of 
32,000 daltons. (A: (extact)) 

21359 COSTA, P.S.; GA2PAP, J.0.; VEGA, J. 1983. M.osaic angular do 
feiJoeiro Jalo causado por u. carlavirius transoitido pela moses branca 
Bemi!Iia tabaci. (Angular mo:aic of Jalo Lean induced by a carlavirus 
tran:riitted by Petmi!sia tatci ). Fitopatologfa Brasileira 8:325-337. En., 
Sum. Pt., En., 19 Ref., I. [STecao de Virologia, Inst. Agron6rico, Caixa 
Postal 28, 13,100 Campina-gP, Brail] 

Phaseolus vlriiaris. Ferri ;ia tabaci . Pitease trantmis;ion. Vi roses. 
Isolation. Pathogent!lty. Vectors. Brazil. 

A whitefly-transtitted carlavicc: that induce:; a characteristic angular 
yellow monaic in bean cv. Jalo ha:s been recorded in Brazil since 1979. The 
virus is rod-s!haped, 650 x 13 nm, and occurs in the cytoplasm of infected 
parenchyna cells a: individual particles or in bundless, these often with a 
falcate, loose Ena. It infiected all teran and soytian cv. with which it was 
inoculated, inducing in most mild mottle symptoms. It is mostly a legume 
virus but it can infect. plantsi from other families. Losse:s induced are 
generally insignificant. It has noi been seed-tranrinitted in beans and 
soybean3; it is probably cirried over, in susceptible species of the natural 
vegetation and its occurrence so far baa been restricted to areas of high 
populations of the vector. Pemrisia tabaci. The virus is easily transmitted 
by mechanical inoculation ard its relationsiip to the vector is of the 
noncirculative type, being lost by viruliferous insects after 4 h feeding 

Ok
 
4 8 



on healthy plants. It is niently tranmittd~i by the vector.-

Individual B. tabaci fed on- diseased so ceste ranitthe virus 
than 10% of thels l ants; no differenceintransissioneffciency 
between female and maleinsects.(AS (extract)) 

to lOess 
was~found 

0539 
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bean mosaio diseases in U.A.R. A. Properties of the causalvirus. 
Agricultural Research Review (Egypt) 45(l):122-135. En., Sum. En., 13 Ref., 

Phaseolus vulgaris. Cultivars. 
common mosaic virus.. Etiology. 

Resistance. 
-Egypt.. 

Disease transmission. Bean 4 s' 

- ) 

Studies were carried out inEgypt to evaluate the BCHV transmissionand 
bean var. susceptibility CHY was found to be experimentally transmitted 
by: sap inoculation, grafting, seeds from infected bean plants, and the 
aphid Wzus persicae. Susceptible bean plants, infected at an early stage
of growth, produced as high as 50 percent'infected seeds. A low percentage
of seed transmission (5.3 percent) took place from plants infected during.
flowering stage. There is no relation between seed infection and position
of the seeds in the pod. Bean var. Suisse Blanc, Honte Calm, and Stringless
Green Refugee were susceptible to BCNV.. Var. Idaho Refugee, Contender,
Seminole, ichelite, Toporop, and Tenderlong were resistant. Under certain 
conditions, some of these resistant var. reacted to infection with BCHV. 
Idaho Refugee seedlings collapsed when approach-grafted to infected -
seedlings of Stringless Green Refugee var. Detached primary leaves of var. 
Tenderlong and Toporop developed local lesions when inoculated with the -
virus and incubated in darkness at 34 degrees Celsius. BCHV had a thermal 
inactivation point between 57-58degrees Celsius and a dilution end point
above 1:1000. The virus resisted ageing for 24-34 h at room temp. The;
purified preparation of BCHV remained infective for 35 days when stored at
5 degrees Celsius. Infectivity of the virus was checked at pH 4.5 but did 
not seem to be affected at pH value ranging from 5.0 to 7.8. (AS (extract)) 

-

-

. 

-

-
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31773KYLE, M.M.; PROVVIDENTI, R. 1987. A severe isolate of bean common -
mosaic virus NY 15. Bean Improvement Cooperative. Annual Report 30:87-88. 
En., 6 Ref. (New York State Agricultural Experiment Station, Cornell Univ., 
Geneva, NY 14456, USA] 

Phaseolus vulgaris. Bean common mosaic v'us. 
Resistance. - s 

Isolate. Cultivars. Genes. 

The characterizati.on of a BCHV isolate (NY 68-95), that produces- more 
severe symptoms than the NY 15 type strain but corresponds exactly in host 
differential specificity is reported. The BCHV isolate NY 68-95 was 
obtained from naturally infected Red Kidney in 1968. Since the responses of 
10 different groups of host lines evaluated with both virus'types were 
similar, NY 68-95 and NY 15 must be considered isolates of the same 
pathotype. (CIAT) 

0541'
28696 MONIS, J.; SCOTT, H.A.; GERGERICH, R.C. 1986. Effect of beetle 
regurgitant on plant virus trandsission using the gross wounding technique.
Phytopathology 76(8):808-811. En., Sum. En., 1I Ref., Il. (Dept. of Plant 
Pathology, Univ. of Arkansas, Fayetteville,- AR, 72701, USA] 

Phaseolus vulgaris. Disease transmission. Vectors. Cerotoma trifurcata. 
Epilachna varivestis. Viroses. USA. - -

449 



fiegurgitant from Mexican bean beetles and bean leaf beetles inhibited thetranseission of zucchini yellow mosaic virus (ZYMV) not transissible by
beetles and 
common tobacco mosaic virus, and had little 
or no effect on
beetle-trannmisib]e squaslh mosaic virus when mixed with purified viruspreparationsi and inoculated to systemic hosts using the gross woundingtechnique. Trarni;sion of the beetle-transmissible cowpea severe mosalcvirus (CSMV) wa:; unaffected by regurgitant when cowpea wan used as theplant. No tran:fri:sion occurred, 
test 

however, when bean was inoculated with amixture of regurgitalt artj cf1MV using the gross wounding technique.members of the br'ornovtr': Two -r-oup, which are inefficiently tran.smitted bybeetles, behaved diffrepty when mixed with regurgitant and inoculatedusing the gros:; Wcu nldng: teehrAqui;e. Brome mosaic
whereas virPus was not inhibitedcowpea ehiorotic mcitt] vi:u: (CCtV) showed the same pattern ofinhibition as a vUi-n not tran:.isLii It], by betles. Recovery of CCMV andZYMV from vmri'.:regurgtant mIxture, Ly fractionation in CsCI gradientsresulted in vipu:, irte-aration that were infectjou.s when inoculatedplants using the towoundingWros technique. Ihi. demonstrates that virusesnot tran:sinibbe y t-ectle:; and the invffi elently transmitted CCHV are riotinactivated by beetle rej.rrgi tat. (AS) 

0542 

29940 NARDO, E.A.B. E; COSTA, A.S. 1986. Diferenciacao de isolados docomplexo brasileiro do vi rus do mosaico dourado do feijoeiro.(Differentiation of Jsol ate:; of' the Braz:ilian bean golden mosaic viruscomplex). Fitopatologia Rrasi]eira 11(3):655-666. St., Pt., En., 11Sur.Ref. , I1 . [Centre Naciolal de leaquJ ,a de Defena da Agricultura-EB3RAPA
13.820 Jaguari6na-fp, Brasill 

[haseolua vulgari: . I solation. Dearn golden o;a I vuiru. Race:;.PathoLonieity. Ftscare aran:ini.-,ion. Cul tiva t. Vectors. IemJsia tabaci.

Symptostoloy'. 
 Ie:u llance. B:r,,i 

Five isolat e: icof the i; I ian !bGtV complex, probably resulting fromnatural :;egrt:.tion, were :el teo o Hic basiths of symptotar and studiedcomparatively it tcvtr with e c whitfly vector, Bemi.sia tabaci. Three ofthe strain :;tudi,.d (FPi-I, FR-,2, anc Pl-p ) induced milder symptoms on beanVar. than those I, oduced ty 1,he normal cociprx (CN-1); 1 strain (NO-1)induced moderate symptoin:, and a 5th (fP-) , more severe symptoms thannormal. The relative interi.ity of' the symptoms induced by thestrains 5 differentremained con:tant in :;ocesi ve insect trantnis:siron tests frombeans to beans, or whetn they were Passed through other susceptible speciesof Phaseolus and back to bean:;. No change of nymptoms was also noticed when2 of the stra iris (Fli-i and P-i) and the no(rmal complex (CN-i) wereinoculated on tolerant bean var. and then trasmnitted var. back from these ontoPreto. Symptoms induced on the tolerant var. were relatively milderthan those or) :en.Jtiv on(e,:. Attempts were
strains by routine 

made to transmit the differentrnethods of mechanical inoculation, extractinginoculum it preience the
of 0.002 molar phosphate buffer and sodium sulfite atthe ;ame conen. Out of 300 te:t rlarnt:; that were Inoculated, none gavepositive revlts, thus indicating that the :egreroted isolates do notbehave diYfe ently fror; the normal complex. AS, (extract)) 

054331807 FROVVlDEITJ, i. 1987. List of genes in Phaseolus vulgris forresistance to viruses. Bean Improvement Cooperative. Annual Report 30:1-4.En. , 18 Rel'. [tlcw York State Agrieultural Experiment Station, Cornell
Jniv., Geneva, NY 141456, USA] 

'haseolus vulgaris. Genes. esistance. Viroses. 
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The 26 single gakn own for resistance to 16 viruses -affectingPhaseolus' 
vulgarisare te ted; relevant referenes are included. (C T) " 

0544 -

S 22523 ROBERTS, D.A. 1984. Comparison of lesion size and nmbere as riteria 

Phytopathologische Zeitschrift 11(3)*272-276. En., Sum. En.. Germ. 
14 Ref. [Dept. of Plant Pathology, Univ. of Florida, Gainesville, FL 
32611, USA]
 

r.sstemi Tre ad---.- of:-tbir sn c uned NN wi -ein staceos vu-hgers eitve-prun ti-.Phasoolus vulgaris'. Tobacco necrosis virus. Resistance. USA. 

-eLesion size and no. were' I'oth significantly reduced in leaves, ofhyesniietest plants inoculated after the had acquired systemic
virus-induced resistance. Lesion diameter was reduced more than lesion no.
in tobacco cv. Samisun NN with TMVand in Phaseolus vulgaris cv. 'Bountifulwith tobacco'necro'tis virus. Reduced diameter was never, correlated with 
reduced no. of lesions. Reduced size of lesions was the more constant 
criterion of induced resistance; coefficients of variability for diameter
(10-29 )ereent) were always less than those for no. (34-70 percent).
Measurement of both criteria is'still advised. (AS) 

0545
31022 SEPULVEDA R., P.; HERRERA G., 0.; PIRA G., C. 1987. Mosaico amarillo 
del frejol; puede disminulr el rendimiento hasta en un 70 por ciento por
plants. (Bean yellow mosaic virus; it can reduce yields up to 70 percent 
per plant). Investigaci6n y Progreso Agropecuario La Platina no.39:27-28. 
Es., 1l. 

Phaseolus vulgaris. Bean yellow mosaic virus. Yields. Chile.
 

The effect of BYMV on bean (cv. Orfeo INIA) yield was studied at La Platina 
and Los Andes (Chile) in 1984 and 1986 reap. Diseased plants yielded 60 
percent less than BYMV-free plants. Yield reductions of a bean crop depend 
on the no. of plants attacked by the virus and can be up to 60-70 percent 
when the wholecrop is affected. (CIAT) 

0546

30652 ZtMBOLIH, E.M. 1984. Purificacao do virus do mosaico comum do 
feijoeiro e sua deteccao em semente pelo teste de imunoadsoreao,com enzima
ligada ao anticorpo ("Elisa'). (Purification of the bean common mosaic 
virus and-its dete-ltion in seeds by the enzyme-linked'immunosorbent assay
(ELISA)). Tes Mag.Sc. Vicosa-MO, Brasil, Universidade Federal de Vicosa.' 62p. Pt., Sum. Pt., En., 45 Ref., Il. 

Phaseolus vulgaris. Bean common mosaic virus. Isolation. Analysis.
 
Cultivars. Resistance. Brazil.
 

BCHV, a potyvirus, was purified by borate buffer at moderately high pH, 
in
 
the extraction, and thereafter in the presence of 0.5 molar urea and 2- .
merc' ptoethanol :to prevent aggregation of the particles. Only 1 cycle of 
differential centrifugation was performed before the final isopyonic
centrifugation. Just after juice extraction the particles were

precipitated with polyethylene glycol. The stabilization of virus 
particles was not necessary before the isopycnic centrifugation. Yield of
 - : , purified BCMV was about 3 mg/kg leaves, which was considered acceptable in 
view of the high degree of:purity of the final preparation. The antisera 
thus obtained with the purified BCMV did not react at all with 'the

Sr controls. The titer 1:512,was found satisfactoryto set up the ELISA. The
 
purified virus could be detected with ELISA at conan. as low as 6 and 12 
ng/ml in separate tests. ELISA was also used to compare 5 bean 
cv. in
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their ability to multiply tha virus in primary leaves. Results suggest
 
that Red Kidney, Santana an, Lountiful can be advantagously employed. Rico 
23 was not a good host for BCMV multiplication and Carioca was found 
resistant to the virus. BCHV could be detected easily by ELISA in embryos
 
of infected seeds. In the tests carried out, the virus was detected in 90 
percent of Santana reodr and In 80 percent of Rico 23 seeds. (AS) See 
also 0528 0576 05941 0600 
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31021 GAR IllO J., L. F.; DILLIA P A., L. 1986. Situaci6n nematol6gica del 
cultLive de hloi cuuela en las:Zona3 de Azua, San .1os( de OCoa, San Juan de 
la Maguana y ConAtanrza do la Repfblica Dominlcara. (Nematode infestation 
status of snap bean crops in Azua, .,an Jose de Ocoa, San Juan de La Maguana 
and Constanz in Dominican Republic). RevJi:ta de la Facultad de Ciencias 
Agron6mica,; y Veter'lreria 1(I):81-91. Es., Sun. Es., 11 Ref., 11. 

Pha.:eolus vulgari: . -nap bean:. N'fatrCde:;. Pominican Nlepublic. 

Five hundred and twenty :oil ard :ont ,1(1n taken at, a 20-cm depth in 
Azua, San Jose do 0cca, "an iJuin '' la taf'uara and Conlstansa , the major 
snap bean prodoelvFn arigt-ar ire Dem cin!i ichipublic, were collected to 
determine t he dogre( of' neat ode Infestatioi and thelr friquency of 
appearance in this orop. In the cane of noils, nesatode f'enhera most 
frequently snap beftatngboan crops of the n;ampled arear were, in 
descending crier, iel icotylencliha sp., FiratylenChU; sp. ard Criconemoides 
sp. In roots,, the o:-. f'iqeril. wt're Pratyle cehus ,p. , MeIoJdojgyne ;p. and 
Rotylenchus op. (CIA'') 

Cin
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317211 MEI1AKE ilA N, II.; W14E TERi, J.M.; BI00KF, R.C.; D'AURIA, J.M. 
CACEETTE, M. 1987. tilcet of Meloidogyne iicognitta on pant nutrient 
concent rtioi and 't;: Jrd']uence on the phYsiology of tan:3. Journal of 
Nematology 1913):32h-330. Fn., Sum. En., 29 1ef. , I1. [Dept. of' Biological 
Scienoes, r :r .oer' UIv., lurnaby, V.oreuver, Lit Iai Colubia, Canadaimon 
V5A1S6 ] 

Pha-eol a'3 vuII i M. r2idnercevrnerognitLa. Nhot ynt.hesils. content.c e Mineral 
Mn. Cu. Fe. 1- C rn. Mineral nutition. Canada. 

Bean plant., , 8, 11, and 13 day: old!, were inoculated with 0, 2000, 
4000, or 8000 2nd-stage Molcidoyre incojnita larvae and maintained under 
controlled conditiion:;. The rhotoaynrthetie rate and the shoot and root 
cones, of K, Ca, tic, Fe., Cu, ird Zn gere determined by destructive assay at 
1, 3, 8, 15, 22, el' 27 days, after inloculation and by riondrestructive assay 
of leaves, stems, and rootsl at 27 or 28 days after inoculation. In the 
destructive as:ay, the conch. of the elements in the plant tissues did not 
change until I wk. after inoculation. Thereafter, the trend was mostly 
decreasing for :shoot F iid Fe and incra:lAr.g in the root, whereas Ca had 
the opposite tlred Irr the s.oots. r, Cu, and Fe showed variable trends. 
Generally, the concn. of' K and Mn inereased, whterea: Ca and Fe decreased, 
with duration of' infectinn in all treatments. Zn and Cu decreased in the 
highest n(at de tr:uatmerrts;. The overall elemental content generally 
decreased with level of infection from I wk. after inoculation. 
Photosynthetic rate based on shoot K concn. significantly decreased with 
level of infection. In most of the nondestructive assays, the conen. of 
shoot K, Zn, and Mn decreased, whereas Ca inerea;ed with increasing 

@~rQ 
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nematode treatment. One of the ist effects of the nematode on host 
physiology appears to be a change in ooncn. 'of nutrient elements in the,' 
host plant.' (AS) 

S31477 REDDy; P.P. 1986. Analysis of crop losses In certain vegetables due 
to Heloidogyne incognita. International Nematology Network Newletter 
3(4):3-5. En., 4 Ref. f[jrdian Inst., of Horticultural Research Bangalores
560 089, India], 

Phaseolus vulgaris. Snap beans. Meloidogyne Incognita. Nematode control. 
Chemical control. Yields. Crop losses. India. 

Trials were conducted at the Expt. Station of the Indian Institute of 
Horticultural Research in Hessaraghatta (Bangalore, India) on red sandy

loam soil, naturally infested with Heloidogyne incognita, to estimate yield 
losses in okra, eggplant, French bean cv. Burpee's Stringless, and Oowpea
due to the nematode. Each crop received 2 treatments: with or without 
nematicide. The yield of nematicide-treated French bean plots was . . 
significantly higher (7 .54 2 kg) than in untreated plots (4.263 kg). The ., 

percent loss in yield of French bean was 43.38. (CIAT) 

0550
 
31720 SASSER, J.N.; HARTMAN, K.M.; CARTER, C.C. 1987. Summary of 
preliminary crop germplasm evaluation for resistance to root-knot 
nematodes. In Sasser, J.N.; Hartman, K.M.; Carter, C.C. Summary of .. 
preliminary crop germplasm evaluations for resistance to root-knot . . . 

nematodes. Raleigh, Department of Plant Pathology at North Carolina State . 
University. pp.1-6,9,15-19. En., 4 Ref. [Dept. of Plant Pathology, North 
Carolina State Univ., Raleigh, NC, USA]. 

Phaseolus vulgaris. Meloidogyne incognita..Meloidogyne arenaria. " -
Heloidogyne javanica. Meloidogyne hapla.. Cultivars. Resistance. USA. 

The International Meloidogyne Project was funded at the Dept. of Plant -
Pathology at North Carolina State U. (USA in 1975 to conduct research on 
integrated crop protection systems to protect economico food crops in 
developing nations from damage by root-knot nematodes. A screening program 
was implemented as a result of an agreement between several International 
Agricultural Research Centers and other germplasm centers. The following . . 
crops were evaluated: barley, bean, cabbage, chikpea, maize, durum wheat, 
peanut, pigeon pea, potato, rice, sweet potato, tomato, and some species of 
Desmodium. From the 89 bean accessions from CIAT that were evaluated for 
resistanoe to 8 nematode populations, 2 were resistant to 5 of these 
populations. (CIAT) See also 0528 . 
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31048 HAAS, F.M.; DE KOK, L.J.; PETERS, J.L.; KUIPER, .P.J.C. 1987. A
:-	 comparative study on the effects of H2S and S02 fumigation on the growth 
and accumulation of sulphate and sulphydryl compounds in Trifolium pratense 
L., Glycine max Herr. and Phaseolus vulgaris L. Journal of Experimental
Botany 38(194):1459-14169. En., Su,. En., 39 Ref., .I1.[Centre for 
Agrobiological Research, P.O. Box Ii,6700 AA Wageningen, The Netherlands] 

Phaseolus vulgaris. Shoots. S02. Growth. Mineral content. S Yields
 
Transpiration. Air pollution. Netherlands.
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The effects of 0.25 023; S02and cubic millimeter/cubicand S conteint of shooto decimeter on Crowthof Trifolium pratense, Glycine oax,vulgarir were ctudied. and PhaseolusAfter 2 wk. of' fuaigation thewas reduced by 32 percent by 112S, but 
yield of T. pratense 

not. affectei by '02. Yield of G. maxwa; not cff-,etod by H2S, but reduced by 20 pereent by 202, whereas thatF. vulgciric was Jnrcrea,'ed by 11 percent of 
by 112S and not affected by S02.Inerua:.ec in culphydry1 content were already oboerved after 211 I cfexpo:ur,, to H2.; and SW Jn all plants. The Incraeae wa:; greatestpraterie, nd nraleo;t in P. vuLII;, 

in T. 
12 ri c and, except for T. pratenue, alwyngreater in thie 0-exponfd th in the 2-expoced p1antr.l One day ofCxrosur-t reo;ulted In "Inorete in :;uthate content only in thefUruijated StPwi thf into, tho hi).!,.Jtccumulation in T. pratense and thetcsent in F. xc,l riAft r' 1" w:. rnreace in ,sulphate contentalo ohurved wasit. th, Ii1S-ox[ed p1;.nt:. llici: increa:ce

T. practen:e and Iowett il 
w;w also highest inF'. vui] iri :. Trrn pi rat io rate war,ty a not affectedfh ,'potlure to2 1 1F2"7or ,';02 ,%n: wac hivIe:,t in T. 1,raternoe,intorr Ltdi ate *n 0. LNIx, urnd loeo:t inr. vuligarJ . (AS (extract)) 

FOO PEST CONY'HROLAND ENTOMOLOGY 

3066 , , 2,. 1'". F] rerdlritento de frijol hajo condicione-iinrverna , iv, ri func'.6[1 del grade de 
de 

dao de la conchuelavarive(:.ia Pul: ,) y 1l (Epilachna
dj:ipo, :Jin e:;pacial de a, baln condicJonencampo. (M rn 3J11 d 1,1 Irr Ce4-reenhlt",e condition!: ,s a function of' the degreeto t t ote (fIjlachrna 

of damaLe ty tile, : icn, ;ri var.vettarrnjogrr t uoi,r !'j, and tiall, codtion). te M atla.S , . Cha;.Ipjngu, tMxicoo, EncelaNacional d, .' t .or , I,- I1)o dori! 1,'. Es.,Sum. Es. 72
Ref.. I1. 

Pha:eol u,; vul j .. lti.i4h1 v; I . 1lirltx1r (',,t tlt Yied-I. 
Matheeuitj al . i, tex!,-o. 

Under g 
effect 

- iotJon'), t ',, cut 1o d(l ;Crile thet weur ar'jl ,dof': ,ag cu:,e 1y d rt: , cms of ttexi or. Niral beetlelarvae cr th d~ff'e-rnt d , -i . of hPan plant.:. Fir't-instarlarvae of the I', ' IIi tt ,r,' r

condition 
 r under co :trIllledTihe -,ta] iii (,, tw,' diI'teret b'jolc'piial stagesthe Mexiran ofIi t -etlu 1 r l'i,. J ',ndit on wza: descerioed by adjustingc tteoretice1heverci di: triut jr to th -datathe itiffoerit ob erved and by eotJrating'r ii, x,. fr t:hv po;Illalt tons.variance col y:hw- ,od hily 

The yield

:ni l'Jeant difr'-rocnce 
 among treatmento;till (If' f e ,I' ith(. irlfe'taitior level

demono;tratirjp 
dlfferrit d( VC1C4:Anta! used and ther t gt, c! till itfu'ited crop. Yieldodetr'z- tendec Loa tie no. o l,v,, e/,1aitt nrn' ,ascd; thi effect wacc more drasticin yourg . .;'.,I t i,, t lr- riejI 
the r ct-iat1cl o pto.4yi 

:oi crf model , d ocriijt g consistently
d,0 ' lrvae, oa. ! .. the(AS (ex t rct)-ci- 1jl 

of' plant J.n included. 

29471i 1 C. t.; ,,,. 'hT:scto, J.U. , t ;Oi, L.I.; VILLACOtTA,ELLE, C.N.r A.M.;
JUY acqull ion and allocation

t;t: i Lyj othetJ:plant,, ... d inc fov tLhe pc:i rible role of hormones 
in 

insect feeding tt r:-rio. Coci in
rEnt rmocogist 119:109-129. En., Sum.Fr., En.,1111Ref., 11. [Divi:1 en o. ttioloeical Contr(l, Unliv. of California,

Berkeley, CA, J121 

Phaceolus vulgar-i;c. Jncect biology. Injuriou. irects. Plant physiology. 
Eoology. lISA.
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A distributed delay age , tructure model 's presented for plants (among them 
beans) and species of insiects (Acyrthnesihon pisi ard Hippodamia

convergens) that describes the dynamics of per capita energy (DM)

acquJiition and allocation patterns, and the 
within-organism subunit (e.g.
leaves:, fruit, ova) no. dynamics that occur during growth, reproduction,
 
and derelopment. A oomm)i acquisition (i.e. functional response) 
 submodel 
is used to estimate the daily photosynthetic rates in plan)s and
 
conumption rates in A. 
pisi andi H. convergens. The focus of this work is 
to cepture the essence of the common attributas between trophic levels
 
acro:,s this wide range 
 of taxa. The models are compared with field or lab. 
data. Bean appears to he tbe nost efrielent of the plants studied,
 
asJmilatinp 
 about 117 percent of the energy produced. A hypothesis is 
* oposod for LL- observed patterns of reproduction in A. pisi and in a It.
 
convergens. (AS See also 6)27
 

FO1 Injurious insects., Hits, end their Control 

31466 GATIiOUSE, A.t..; DOBIL-' P.; HODOE,, lid.; MEIK, J; PUSTAI, A.;
 
B(XJLTER, 1). 198". hole of (arbohydrates ift insect resi, tence in Phaseolus
 
vul garis. .Journal of' lnsct Physiology 33(1I) :843-850. En., Sum. En., 37
 
Ref., 1I. [Dept. of Botany, Univ. of Durham, South Road, Drham Dill 3LE,
 
Unit ed i nf dora
 

rha:(colus vulgai:. 
Citivar.n. Re,: stziaee. Aci nthoscelides obtectus.
 
7abirote; 
su, fars ia Cu Ujrle, K m 

Mature seeds from 7 rec tant ;id :!-i scepti ble bean linen were fractiontted
 
and tested in feedir,g tilac in an 
attempt to elucidate the basis af

resistance to Acanthoscelides obt.ecrus 
 and Zabrotes subfasciatus. The
 
heter'opolysacchride fraction 
 isclated from the resistant line and a
 
siusceptibleIlne were each incorporated Into artificial beans over a conen.
 
range op to 10 percent dr'y wt. At, a conen. of' 1 percent, the approximate
 
[phystologjcal o-onen. wltnin the seed, the heteropolysaccharlde fraction

from the recislin lne was very toxic resulting in 80-85 percent larval
 
mortality of A. 
 obtectus with an LCO50 of 2.5 percent. Furthermore,
 
surviving larva,. :;howed 
 a warked increase in their development period.

The correst;;ondnEg fraction froi uri-scept ble line, on the other 
hand, even
 
at twice the rhyoiologieal concri. had a negligible effect upon 
larval
 
developrient toth in 
 t erom. of adult emergence and development period. The 
effects of allumirn prot~ins and globulin proteins on larval development of 
A. obteotus were also tested by incorporation into artificial beans at a 
range of concn. up to 10 percent. While those from the susceptible line
 
had lit e, effect upon development both the albumins and 
 globulins from the 
resistant line were found to caus-e a slight decrease in adult emergence and 
a smal! increase in the medJan development period. It is concluded that 
this example of insect resistance in seeds of bean line G12953 is due, at 
least in part, to the presence of a heisropolysaccharide which has 
an
 
unusually high arabinose and fucose content. Regarding seed resistance 
towards 7. sLbfasciatus, it is possible that alpha-amylase inhibJtors may 
have a synergistic effect. (AS (extract)) 

0 55 
30645 001Y, J. 1986. La bruche du haricot. (Bean bruchid). Phytoma


1

no.382: 18-119. Fr., II.
 

Phaseolus vulgaris. Acanthoscelides obtectus. Symptomatology. Plant
 
injuries. Insect 
biology. Insect control. 
Cultural control. Chemical
 
control. Storage. Stored grain pests. France.
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The symptoms, damage, biological cycle, and main cultural and chemical
 
control measures of Acanthoscelides obteetus in both bean cultivation 
and 
storage onditions, are briefly analyzed. (CIAT)
 

0556
 
31050 LAMBDIt!, P.; HIORTON, J. ; MUGGE, M. 1987. Evaluation of selected
 
insecticides for control of Mexican bean 
 beetles and potato leafhoppers on 
snap beans and lima beans. Tennesrue Farn and Home Science n10.142:6-8. En., 
7 Ref., Il. 

Phaseolus vulgarip. 'nap beans. Insecticfnes. Epilachna varivestis,
 
Empoasca fabae. Insect control. Yields. 
 USA. 

The effectiveness of insecticides FmC 45806 (0.0336 and 0.0550 kg a.i./ha),
permethrin (0.0550 and 0.112 kg a.i./ha), acoqlate (0.550 kg a.1./ha), and 
methomyl (0.2800 kg a.i./ha) for controlling Epilachna varivestis and
 
Empoasca fabae in snapbeans ev. Bush Blue Lake and lima beans cv. Jackson 
Wonder planted in April 26, 1980 and April 16, 1981 reap., was studied at 
the U. of Tennessee Plant Science Field Station (Tenncssee, USA). Pests 
populations wore recorded 1, 4, 7, 14, and 21 days after spraying (approx. 
2 mo. aft-r planting). All compounds in both tests rviintalned E. varivestis 
populations at significantly lower levels, for 14 days after application, 
compared to the control, but no treatment differed significantly from the 
control after 21 days. Highest bean yields wore obtained In plots treated 
with the lowest rates of F"MC45806 and permts hrin, and in plots treatec 
with acephate (2281.9, 2281.9 and 21418.9 kg/ha, reap.). Results regarding
E. fabae control on lima beans showed similar trends but were inconclusive. 
(CIAT)
 

0557
 
30730 MESSINA, F.J.; BAPMORE, J.L.; RENWICK, J.A.A. 1987. 
Host selection
 
by ovipositing cowpea weevils: patterning of input from separate sense
 
organs. Entomologia Exnerimentaiis et Applicata 43(2):169-173. En., Sum.
 
En., Fr., 24 Nef.-, i. [Dept. of Biology, Utah State Univ., Logan, UT
 
84322-53C5, USA]
 

Phaseolus vulgrris:. Callosobruchus maculatus. Insect. biology. Host range. 
USA. 

Ablations were performed to idertify the sense organs used in host 
selection by ovipositing cowpea weevJls, Callosobruchus maculatus. 
Antennae, foretarsJ, and palpi (maxillary + labial) were removed singly or 
in combination, and females were offered pairwise choices of 14 host
 
species (seeds of cowpea. 
 black bean, soybean, and chickpea). Removal of
 
the palpi consistently had the Freatest effect on host choice, whereas the
 
relative importance of other organs depended or, the pair of hosts tested. 
Different organs may provide conflicting input as to the preferred hoea;
certain ablations led to a complete roilerral in preference (as opposed to a 
simple loss of discrimination). Input from separate organs appeared tc be
 
received in a dominance hierarchy. (AS)
 

0558
 
31701 OSBOfN, TC.; ALEXANDEi, D.C.; SUN, S.S.M.; CARDONA, C.; BLISS, F,A. 
1988. InsecticiJal activity and lectin homolo'y of arcelin seed protein.

Science 240:207-210. En., Sum. En., 27 Ref. [Dept. of Agronomy, Univ. of
 
Wisconsin, Madison, WI 53706, USA]
 
Phaseolus vulgaris. Zabrotes subfasc-atuq. Proteins. Resistance. Genes.
 

PhytohemagglutJ nins. USA.
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A.'uelin, a major seed protein discovered in wild beans, has toxic effects
 
on an important bean bruchid pest, Zabrotes subfasciatus. Transfer of the
 
arcelin-1 allele to bean cv. and addition of purified arcelin 
to artificial
 
seeds 
results in high levels of insect resi3tance. The nucleotJde and
 
zerived amino acid sequences of the arcelii2-1 cDNA a.'c very similar to 
those of genes encoding the bean seed lectin, phytohemagglutinin. The gene 
or genes encoding arcelin may have evolved from a phytohemagglutinin gene 
or genes resulting in an effective mechanism for resistance to bean
 
bruchids. (AS) 

Ob9
 
31071 RUPPEL, R.F. 1987. Dry bean insecticides update, 1987. Michigan Dry

Bean Digest 11(3):14,21. En. [Dept. of EntcmoloFgv, Michigan State Univ.,
 
East Lansing, MI 48824, USA]
 

Phaseolus vulgara. injurious insects. Insecticides. Insect control. USA. 

An updated list of 31 Jnsecticide.s; that are recommended, registered but not 
generlly recommended, or that aid in controlling insect rests of beans in
 
MJchigan (USA), Is given for 1987 with ren-irks 
 on some of these products
 
and the 17 pests they control. (CIAT)
 

01)60

31078 VARNER, G.V. 1987. Resecharc repeqt. Michigar, Dry Dean Digest 11(4):8. 
En. 

Phaseolus vulgaris. Epilachna varJvestis. Fmpoa:;ca fabae. Whetzelinia
 
sclerotiorum. "ymptomatology. Fungicides. Disease control. 
 IJSP. 

Fieccmmendaticns are given to face possbile attacks of Epilachna varivestis, 
;.impoasca fabae ana white mold in the 1987 bk an growing season in Michigan,

'5A . In.sects, disease symptomi:, and c'urddtions that would favor their 
'ncidenc,! art briefly described. (C]AT) 

31495 WEPB, D.t.; ECKENCIJ:E, CJ.; DICKSON, M.H. 1987. Variation among
 
green and wax bean.; in survival of larvao of a bivoltine-E race of the
 
Eurox.an corn borer (Le; 'dopt la: Pyralidae) . Journal of Economic
 
Ertcmology 80(2):i21-524i. 
En., Sum. En., 11 Ref. [Dept. of Entomology, New
 
York State Agricultural Experi, nt Station, Geneva, NY 144r)6, USA] 

Phaseolui. vulgaris. Snap lean:. Cul ivar'. Ostrini a nubilal is. USA. 

Lines and cv. of eneen and wax beans were artificially infested with eggs
fro a colony of Ostrinia nubilalis in both greenhouse and field (Geneva,
New fork, USA). The colony of 0. nubilalis used in these studies exhibits 
bivoltine characteristic., in the field and produces a blend of pheromone, 
common only in a few eastern states. Low larval survival on bean plants
occurred in both greenhouse and field but lowest survival occurred in the 
field. Significant differences in larval survival were observed among
lines snd cv. but only 1, Volare, was completely free of larvae in a 
greenIouse test. (AS) 

C-562 
31197 YOUNG, S.S.Y.; WRENSCH, D.L.; KONGCHUENSIN, H. 1986. Control of sex 
ratio by female spider mites. Entomologia Experimentalis et Applicata

II(1):53-60. En., 
Sum. En., 21 Ref., Il. [Dept. of Genetics, Ohio State 

Univ., Columbus, Of 43210, USA) 

Phase.,?us vulgaris. Tetranychus urticae. Oviposition. USA. 
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Control of rex ratio in tileprogenies of' mated female spider mites wasinvestigated in 2 lab. expt.

urticae was reared on 17 

In expt. I, a single strain of Tetranychus
mm diameter kidney bean leaf' discs on water-soakedcotton under constant illumination at 241plus or minus 1 degree Celsius in4 different envirorments: good (G) anij poor, (P) leaf qualities duringparental developnent in combination with good (G') and poor (P') leafqualitie: during ovipositior and development of offspring. In expt. 11, 4different geographic strain-s of T. urticae were reared inenvironment. a singleSpider mite females were able to control thetheir progorn vex ratio ofat 2 levls: an Initial control of mean ;,opulaLion ratioaccording to ovipositional environment, and a secondary control whichresulted in an approx. uni f'orm daily ratio. Although each parentalproduceo a varying no. of eggs female

from day to day,
fraction of these eggs 

a more or, less constant. 
were fertilized every

both day. It Js concluded thatcharaterin ticn are probably important for the colonizing ability ofthe species. (AS) 
 See also 0464 01183 0498 049) 0577 0585 0590 
0595 

GOO GENETICS AND PLANT BREEDING
 

056330765 ASHRAF, M.; l4ASSETT, H.J. 1987. Five primary triromics fromtranslocatin hetorozygotte progenies i. common bean, Phaseolus vulgarisTheoretical L.and Applied Geneties 74(3):31146--360. F. , Sum. En. , 21 Ref., Il.[Dept. of Potany, Univ. of Florida, Gainesvlle, FL 32611, USA)
 

Phareoli;-
 vulgarl a. 4'hr'orsosom. So)fing. Chcrosls-. ,eave:. USA.
 

twelve di: tinct phenotypic 
 groups of tean plants- were isolat ed fromr;ondj]junet ion 1rogeniel of 11 tran]0oat.ion hetocozigote stocks. All theplant- in then( phcnot.ypic groups orgigno ted inFive the light wt. needof he 12 tirenotypiC ,rcup, of plants class.
have been verified as primaryt,ri-(nicne. They are all phecrotyFji cal ly dJ: tirguirhable from each otherand from dir:cxnJc. . One of the 1 :ri iry ti'is-ec groups,je puckeredwas leaf,Liretly recovo rod a.- a prima ry tris;m] c from the originaltranslo(atiori hctcrozigote progenies. Three of the 5 triomines (weak stem,dark green leaf, and convex leaf) originated 1st as tertiary triscmnics.The related primariy trisosic.; were isolated later from progeries of selfedtertiary tri:omrie. The 5th group, chlorotic leaf, orilginated at lowfrequency aamonk' the progeniesi

leaf, 
of 3 other, trismrnica: puckered leaf, convexano dark geren leaf. The chlerotic leafconditions. did not set seed under fieldThe remaining 14 groups (puckered leaf, dairk green leaf, convex
leaf, and weak steir) are fertile, though sennitive to high
conditions. The trannissn;on rate of the 

temip. 
extra chromosome on selfing

41 ercent. Physical identification
ranges from 28 to 
ciromosome has of the extranot been achieved for any of the 5 trioomic groups. Twotriscmic groups, dark green leaf and convex leaf, have produced tetrasomicaat low frequency. The [iienotypen of these 2 tetranomic; are similar to thecorresponding trisomicr but more exageratcd. (AS) 

0564331514 CENTRO INTERNACTONAL DE AGRICULTURA TROPICAL. 1987. Collaborativeactivities in networks. A. Uniform nurseries. 
Agricultura Tropical. Bean Program. Annual 

In Centre Internacional do 
Report 1987. Call, Colombia,
Working Dccument no.39. pp.2140-254. En. 

Phaseolus vulgaris. Germplasm. Adaptation. Yields. Resistance. Xanthomorassampestris pv. phaseoll. Bean conmon mosaic virus. Isariopsis griseola.'olletotrichum lindemuthiancE. Uromyceo phaseoli. Colombia. 
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dilowste the CIATa'idvda 	 '"ithattoecountries;theer eplasm ;,and()ttwormrfuflfrheeoeqiemnsaialpoasornivulcetssfr BeanP~rmt 

ua&' ac staeoseo haeolSp'bd e~i~anoogeandpof geoapial1n8 103 balations yan

uniform nurseries 'known as" the bean team nursery (VEF),'preliminary yield'
 
trials(EP), and the Inutern'atio s o Yieldiand Adptation Nursery
 

rOBH
 

n oBeans 

resistant" beanlines tthe 5mostcommon beandides (sCV common' ''':" ?
-bacterialsientstspeocoeordinatblight, angular r leaf spot,eanthracnose, and rust).'Stai'tingo96rneinelinsh ips cetrine.n dorde 


_1988, all advanced lines to be included in the YBIAN should show resistance 
platareas. d in tepby (CA ompbia)t hebe12rsero cariednusbor intermediate reation to ommon'bacterial blight and anthraonose in VEF 7 

'.iiadientiaya teonmuitrdiito banoeevaluations' and resistant ol~tto oredfr uatee i'andgEP 	 shouldbe BCV. (raAT) ' 'ii!. 

0565 
33148 CENTRO INTERNACIONAL DE AGRICULTURA' TROPICAL. 1987. Improving other21
 
Phaseolus species.T1. P. coccineus. In Centro Internacionalde Agriultwa.
Tropical. Bean Program. Annual Report' 1987. Cali, Colombia, Working .* 

Document no.39. pp.185-189.. En., 

Phascolus vulgaris. Phaseolus coccineua.Phaseolus polyanthus. Oermplasm. 
Resistance. Ascochyta. Plant breeding. Adaptation. Colombia. 

In 1987,.103 accessions of Phaseoluscoc neus andP. polyanthuswere ', 

planted 'in PopayAn (Colombia). In Rionegro, (Colombia), 120 accessions are 
currently being multiplied to obtain open pollinated seed for further 
valuation and distrib'ution. Accessions of both species were evaluated( for ' 

Ascochyta resistance.~ P. polyanthus has' very good resistance to Ascoohyta. 
sp., while P. coccineus exhibits different reactions. The main objective of ' 

the International Bean Yield and Adaptation Nursery is to promote the
 
productivity of P.. polyanthus and P. coocineus. Results of the trials
 
carried' out in this nursery are' included. (CIAT)
 

0566
 
28980 CHEE, P.P.; KLASSY, R.C.; SLIGHTOtI, J.L. 1986. Expression of a bean'
 
storage. protein phaseolin minigene in foreign plant tissues. Gene
 
41(l):47-57. En.','Sum. En., J44Ref.,' Il. [Upjohn Company, 7242-267-5,

Kalamazoo,' MI i49001, USA]
 

Phaseolus vulgaris.' Proteins. Phaseollin. Enzymes. Agrobacterium. 
tumefaciens. Analysis. RNA. DNA.' Genes." USA. 

Using the phaseolin gene and its oDNA counterpart, a mutant phaseolin gene

'lacking the 5 introns but retaining its natural 5t and 31 plant-regulatory


~' 	 sequences was constructed. 'This' mutant' phaseolin gene,(minigene) was 
inserted into the Ti-plasmid of Agrobacterium tumefaciens. strain15955 
whichi allowed its transfer and integration into ,the tobacco gencee.
Full-length 'and correctly initiated phaseolin mRNA was~found among the 
poly(A)(t4)RNA isolated from plant callus transformed with the minigene
construot'lon by using RNA-DNA hybridization and S1 nuclease mappingW
techniquesC The presence o~f'phaseolin:'polypeptides'in 'soluble protein
,xtracts from transformed tobacco tissues was. confirmed'by immunological
methods. These results' demonstrate 'that phaseolin gene introna 'and 'intron 
splicing are not a necessary requirement for biogenesis of stable phaseolin 
mRNA and that no alternative splice site was introduced by the removal of 5 
introns. (AS) 
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2908GATEHOUSE,..;EAS
444 4(116)3-4 M;CHY.,nSm ...
En. 4efi.(ptofBanUv.f OLR D196
 

Pha44.4444 4444 i.Sed Prtis ns 
 Unte Kingdom.4
 

1 
r .f4%4444444 Differenti algeexprssio n d i edanddelwpoentogdee ef e de -mldeo wthi pcrltra Cio n ce RyluiuoLiondn4 tof leguee s rethegadinga

oi e6eprducts in:hen
develpin , f e oboniclu ornton Ueinet

;44/ 4~ Phasveoluevtaris.bSeed enesoperote ins nitedo ingm. (bo'n es 


4 4 investig'tion of4 4 . _4a bases differential gene

protein synthesis andmRNA species, gne dosage 


the of expression' (as( Ydof, 
assay, oand assays, oftranscription from isolated nucleiin vitro);(a) the DNA sequence:-,i.ffrent0isleefor control xpesO.niV.fn basisof differential .987 (d)' modeleteiib is ...gene expression; and opifor control of 

gene expression. The differential" gdee'r expression seed: : q"'r of eprodct indeeloneeds, of protein genes isunder iencuding .,inforationlondgeneticthe primary control of a genetic developmental program, which exerts 
: i 

its at the'effects transcriptional level; expression canSenvironmental factors, which operate mainly at ps-rritn 
be modified by

(CIAT)atp aldet ages.ttrncitoa.ta',i ;" var:ia~tbilty sedeptein s $4'4acduinie Paeolubenvul as oob ae 

4 0568 
31061 KELLY, J.D.; ADAMS, M.W.; VARNER, G.V. 1987. Yield stability of
determinate and indeterminate dry bean cultivar3. Theoretical and Applied

44444 UGenetics 74(4):516-521. En., Sum. En., 13 Ref. (Dept. of Crop & Soil"44
Sciences, Michigan State Univ., East Lansing, I n882o, ' ,USA] 4 

Phaseolus vulgaris. Cultivars. Determinate cultivar. Indeterminatecultivars. Yields. Statistical analysis. Seed color. USA.
 

Yield stability of determinate and indeterminate dry bean cv. was comparedusing regression of genotypic performance on environmental means. yieldsof 28 dry bean cv. differing in plant growth habit and'commercial classdesignation from n2 

6-yr. period (1980-85). The type 


were obtained 4 Michigan performance nurseries over the 
determinate I large-seededcranberry bean cv. had below-mv. seed yield 

kidney and
and large ,mean square ' .

- deviations from regression. Lower yielding determinate small-seeded navycv. had low deviation mean square values while 
4 

navy had higher yielding determinatecv. correspondingly higher mean 
4 

square deviations fromregression. The erect, short vine type 11 indeterminate (archytypes) had 44 
44444444greater than av. seed yields and sin, deviations from regression. Comparedwith other plant types, the architype group showed a greater yield responseeto productive ents, with regressionmore environ coefficient values 

4 4 significantly greater than unity. The type II-growth habit offers 'thebree the best opotnt of obann 
greater seed yield without4

4----incurring 
 loss of yield stability-as 0ocurs with the type I and type III
growth4 habits, Regression analysis suggests that cv. 

4 

from the 'predominantgenetic center demunstrate more yield stability. 
 A nonsignificant rank
correlation coefficient4 4 between the combined and separate'analyses for
deviation mean square values of'large-seeded
44 cv. implies that commercialdry bean classes should be compared separately based'oncenter ofdomestication. (AS)'4''
 

3o65RORIGEZ . .
 1981. Evaluac16n de dos enfermedades foliares en las
coleociones de frijol negro ~ de'la Estac16n EprmnaAgioaFabic
o
4 ~Baudrit Moreno. (E'valuation of two leaf diseases in the black bean 4 44 4 4 

http:ttrncitoa.ta
http:xpesO.niV.fn


collections of the Fabio Baudrit Moreno Agricultural Experimental Station) 
Tesis I.ng.Agr. San Jos6, Universidad de Costa Rica. 58p. Es. , Sum. Es. , I4 
Ref. , Il. 

*Phaseolus vulgaris. Oermplasm. Cultivars. Resistance. Uromyces phaseoli. 
4 Isariopsis griseola. Costa Rica. 

Black bean materials from the germplasm collection of the Fabio Daudrit 
Moreno Agrioultural Exptl. Station (Costa Rica) were evaluated for. 

--	 performance under- te-attack of- main-fungal-lea .di~seaseu-t ocol leet". 
information for future breeding programs. Plantings were done at the 
exptl. station during June-Nov. Cv. were subjected to natural inoculation. 

S.; Only rust and angular leaf spot were evaluated. The 1st evaluation was 
done for rust (June-Aug. planting) considering infection intensity and 

- pustule size. These criteria were then combined to define degrees of 
reaction of the cv. to the disease. The 2nd evaluation was done for 
angular leaf spot (Sept.-Nov. planting). The affected leaf area percentage 
was taken into account using a diagramatic scale. For rust, 18 cv. were 
found to be immune, 66 resistant, 174 with intermediate resistance, and 197 
susceptible. For the angular leaf spot, 43 cv. were found resistant, 167 
tolerant, and 219 susceptible. Several cv. were showed resistance to both 
angular leaf spot and rust. (AS-CIAT) 

. 0570 
31076 SILBERNAGEL, M.J. 1987. Survey of U.S. bean breeding priorities for
 
the 1990's. Michigan Dry Bean Digest 11(4):5. En. 

Phaseolus vulgaris. Snap beans. Survey. Cermplasm. Plant breeding. USA. 

The results of a mail survey of public and private US bean (common beans 
and snap beans) breeders conducted in early 1986 are reported. The survey 
intended to gather information on (1) germplasm resources used in the 
production of past and present cv.; (2) top priority needs for future cv.;
 
and (3) the roles of private vs. public sectors in future bean research and 
development. As to breeding priorities and the need for expanding 
germplasm resources, a 0 =no need to 10 = urgent need scale was used. Some 
of the factors rated above 6 included no. of pods/plant, snap bean and dry 
seed quality, cooking and storage characteristios, drought resistance, heat
 
tolerance in the vegetative and blooming stages; cold-wet emergence, cold 
growing season, cold during blooming, wide adaptation, lodging resistance,
 
-adaptation for direct harvest, high density culture; early maturity, 
resistance to BCNV, and diseases such as wilt, common blight, rust, grey 
mold, white mold, Fusarium, Pythium, Rhizootonia, and Aphanomyces, among 
others. (CIAT) 

0571 
28253 TIGCHELAAR, E.C., ed. 1986. New vegetable variety list 22. Compiled
by the Carden Seed Research Committee. American Seed Trade Association. 
HortScience 21(2):195-196. En. [Dept. of Horticulture, Purdue Univ., West 
L.afayette, IN 47907, USA) 

Phaseolus vulgaris. Snap beans. Cultivars. Plant introductions. Selection. 
Resistance. Diseases and pathogens.' Adaptation. USA. .. * 

Six dry bean cv. and 33 green bean cv., recently introduced into the USA 
are described asto exptl. designation, origin, introduction, parents,
 
outstanding characteristics, resistance or tolerance to diseases, 
similarities or resemblances, selection, and adaptation. (CIAT) See also
 
04127 044118 0497 0620 

61 



Phselu vulgrs 
 Hbizngihet 
 anc. Reitne 
 antooni
 

,pcernda (au mna apsti v psol)
y a:la'roy'(roce

S 0
'Mag.o. Mar~acay , Universidd Ceta de Venezuela.: 11pi5), Sm.E.,9 

:'......
campstri .pv y.... .
 Uromyces phaseolt. Adaptation.: Yields. Venezuela.
29992e thReSF,In.L. ste198ili. 
 o unrakesi mult~aneou slecton 
,: 
' 6002: (game source: for yiel~d stabtility and adaptation) were'hybridizedt
:::simultan'eously recombine andS select';-	potential and resistant to X.' campestriS pv. phaseolt and to
bean genotypes with roycegood yield.phaseol BroedineShereditabilt vaue s f y"
 

.of both characteristics. 
 Raesulteis
Xanthomonas demonstrated that th'ere wasp suffic°ient enticdrialitydct hait I feasible tosarts 

ppseln in early generations (F2 or F3) InPh e evaluati n of the F i
 
!i .F4 
 families, a reaction to rust was observed un'der field condittions, .!
(Haracay, Venezuela).A considerable oflineszwas fund t
rapessistant than both parents, ihdoiVno. 	 be,more
tat on.t iel
itransgressive inheritance, which is possable assmiv. 

sultedla
 
thalne ot ia
re d
 

+ Sresistance
.
 to rust fndits stability in 3 	 t
envro 
have different resistance genes. The effectiveness of s ele ing fo
entswas establishedt
preimtnarytrial 	 c r ++:+ i ++:+
wthF In F6 lines. This charaoteristi
g 	 oomined with'resistance to Xanthtmo.as, enabled theidentificatonf apromsino 	 group of
l es immedately available for use assourcesnof multipleresistance In other breeding programs. A"theer 
 pwtential a impovedva
must be determined in fumie resionl utrials
(ASi(exmalt)-CIAT) in 
F• aiis -ecint utwsosre undrieldnL di'
tinser 

::" 33128 CENTRO INTERNACIONAL DE AGRICULTURA TROPIC'AL. ' : ' 
1987 n,:+:! .'i::!::!
. .:::;
 
Annual Report 1987. Cali,-Colombia, Working Document no.39. 355p.,En.
:: 93 Re f .,
have differen":th.Ii.. resitesstancegns.
 . ...
h fetieeso - eetinor+ A::+ 

++++:.PhaseolUs vulgaris. Germplasm. Hybridizing. Plant breeding. iYields.•
: ycoses. Bo acterioeS Pests. Adaptateon. 	 ++Nitrogen fixation.+Mineral. deficiencies. P. Soils.:pH.: Resistance,.Viros'es.

Drought. Temperature. Potaperod.

eeatination grateotre( Nutritive value.Parl SeedeolurtEoonoi ns. ' 

Afraca. Europe North oner
Snap beans. On-farm. research.sia..leCentral America. Caribea. b os Lain meia 
The 	activttes arredbout by the CIAT eha Proresmin 18t arle repoted. 

.;:-:Re•-search: focused on germplasm resources, agroe0Ologioel-studies,'and•Y:::
tadsfreie -er itlasm
utilization (bioteohnsoyassu intht p aifit 
hybridization). Studies'on improving yield potental' dealt with 'yield 

p rysioloy and breeding, sInthe 	alea ofn chaeater mtprovementistud ipeliany trials 	 .with 5 in P ainescThiso hara taistiaond ithbacterialn to athoens, Invertebratetep./photinlis immeatelty, pests, dpation rouoht,and plant frchtecture), nutritinal qualitA-:i .;andcharacter deployment byseed oor . The economi potetal asnprd.Theactvi iescrie u -by the2 eaC :IAT Prora in 197 are reote.'i;: 	improvement of snap beans was also :studied. :Work was also,done_on,!:
i sare i '
reported for Latunrmerci, oandlunatus. ,On-farm agronomy studies 

' mproving Phaseolus coooineus and P.m tre lpec.fcallyS for Centralert 
 a
 
: :and+Brazil irrigaton.!3ystem, as well as on'economics +and soial scie
Analn Amerca. oll.Corative aCotlvities 	 i cAmerica and the 	 ere rried nout.w

n e+in

Carmbbean, the Anda Zone, Bri t. 55 enl.

and 	Africa (GeatAfrca. 	 ae.Europe. orth America.. 
-- - - . . . . Les 

http:Xanthtmo.as


Region, East and Southern Afrioa) Individual papers are recorded in this 
publication under the I'ollowing consecutive no. 04i68 01469 01470 0484l 
0564 0565 0574 0575 0576 0577 0578 0579 0580 0581 0582 0583 0584 0585 
0586.0587 0588 0589 0590 0591 0592 05930609 061 i0620 0621 0622 06234 06240625. (CIAT) 

05714 
33 137-CENTRO -INTERNACIONAL DE-AGRICULTURA-TROPICAL.:1 987.--Character-- - .
improvement: developing solutions to major problems. 2. Fungal pathogens.
In Centro Internaoional de Agricultura Tropical. Bean. Program. Annual 
Report 1987. Cali, Colombia, Working Document no.39. pp.77-96. En.
 

Phaseolus vulgaris. Plant breeding. Resistance. Isariopsis griseola.
 
Colletotrichum lindemuthianum. Ascochyta phaseolorum. Rhizoctonia solani.
 
Germpla'im. Dwarf beans. Climbing beans. Colombia.
 

Pat.hological studies oriented to plant breeding for resistance to the most 
important-bean fungal diseases (angular leaf spot, anthracnose, Ascochyta
 
blight and web blight) are described. Although thousands of' germplaam bank
 
accessions have been screened for resistance to angular leaf spot, the no. 
of resistant accessions and the level of resistance are relatively low. All 
commercial bean types of small seeded cream, cream striped, medium seeded 
pinto, bayo, and ojo de cabra, developed atCIAT, currently carry
resistance to anthracnose."under Popaydn (Colombia) conditions. Among the 
bush bean lines in the International Ascochyta Blight Nursery, G 4603, BAT 
1569, and G 17098 showed the highest level of resistance to Ascochyta
blight. Among climbing beans. G 12582, G 10747, and VRA 81051 are the most
 
resistant. The population and line yieldalready available In the Web
 
Blight Nursery were measured. (CIAT) 
 . 
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33138 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. Character
improvement: developing solutions to major problems. 3. Bacterial
 
pathogens. In Centre Internacional de Agricultura Tropical. Bean Program.

Annual Report 1987. Cali, Colombia, Working Document no.39. pp.97-112. En.
 

Phaseolus vulgaris. Germplasm, Plant breeding. Resistance. Pseudomonas
 
syringae pv. phaseolicola. Xanthomonas campestris pv. phaseoli.
 
Inheritance. Genes. Selection. Africa. Latin America.
 

Pathological studies focused on plant breeding for resistance to the most
 
important bean bacterial diseases (common bacterial and halo blight).

Routine evaluations of CIAT uniform nurseries and pathology nurseries, 
under field conditions, permitted the selection of lines with common
 
bacterial blight resistance. Studies were conducted at the National 
Vegetable ResearchStation (England) on the occurrence and distribution of 
pathogenic variants of Pseudomonas syringae pv. phaseolicola in Africa and 
Latin America. To date, approx. 700 "isolates of Pseudomonas spp. have been 
obtained and 610 of these have been identified by baoteriophage and
 
serological methods. In preliminary'studies of resistence'inheritance, it 
was shown that specific resistance to races 1 and 3 is controlled by
different dominant genes. Race-non-specific resistance is controlled by
recessive genes or polygenes. (CIA?) 
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33139 CENTRO INTERNACIONAL DE AURICULTURA TROPICAL. 
1987. Character 
improvement: developing nolutions to major problems. 4. Viral pathogens. In
 
CentroInternacional de Agrioultura Tropical. Bean Program. Annual Report

1987. Cali, Colombia, Working Document no.39. pp.113-130. En.
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Bean yellow mosaic virus. Bean dwarfResistance. Epidemiology. mosaic virus. Etiology.Oermplasm.Colombia. 

in 1987, CTiaguratone ofthe most modern plant virus lab. in LatinAmerica, containing the necessary -equipment to meet the Center's and,the
Bean Program's needs to (a). accuratelydetect and identify bean viri'

diseases; (b) produce diagnostic'*materials; Cc),help~identify resistant

geraplasm; -and- (d)-moni tor-the-ditribution- and -apdm~'g-f-fi~ki"affecting bean production in target areas. Due to the eoonomio importance
and epideriologic Tpotentia o BGMV,:.3M, BYMV, and -bean d~warf. mosaic ' virus, the Bean Program decided to concentrate itsresearch efforts on,these i major viruses, emphanizint the developmentef resistant or tolerant
;germplasm. Results of these evaluations are included. (CiAT) 
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* 33140 CENTRO INTERNACIONAL DE AORICJLTURA TROPICAL. 1987. Character
 
.
 improvement: developing solutions to major problems. 5. Invertebrate pests.


In Centre Internaclonal de Agricultura Tropical. Bean Program. Annual
 
Report 1987. Cali, Colombia, WorkingDooument no.39. pp.131-148. En., 
 Il. 

Phaseolus vulgaris. Plant breeding, Germplasm. Resistance. Empoasca

kraemeri. Zabrotes subfasciatus. Acanthoscelides obtectus. Apion godmani.

Insec biology. Bemisia tabaci. Colombia. Central America.
 

Breeding for resistance to Empoasca kraemeri, Zabrotes subfasciatus,

Acanthoscelides obteotus, and Apion Oodmani continued as the main priority
of the Entomology Section in 1987. Studies continued on the biology,,ecology, host-plant relationships, and possible var. preferences of Bemisia 
tabaci. Significant progress was made in the understanding of the
mechanisms of resistance to A. obtectus and.Z. subfasciatus, and on the
 
techniques for selection of resistant materials in segregating populations.

The Apion network in Central America was expanded and otrengthened. For the

1st time, the mechanisms of resistance to A. godmani were studied. Progress

in breeding for reaistance to A. godmani was also mnade and severalresistant and well adapted lines wereidentified. (CIAT) 
 . 
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33141 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 
1987. Character

improvement: developing solutions to major problems. 6. Adaptation. a.
 
Drought. In Centro Internacional de Agrioultura Tropical. Bean Program.Annual Report 1987. Cali, Colombia, Working Document no.39. pp.14
9-160.
 
En., Il. 


. j4 

Phaseolus vulgario. Plant breeding. Uermplasm. Adaptation. Resistance.
 
Drought. Water stress. Mat.uration. Soil moisture. Colombia. 

Since over 60 percent of bean producing regions are affected by drought',

and water stress is probably the largest individual factor causing low

yields in beans, research at CIAT has focused on 3 types of mechanisms to,
obtain higher yields under drought: (1) drought escape through inherent

earliness or a response of accelerated maturity; (2) drought:avoidance

based on greater soil moisture extraction; or moisture conservation;, and,
(3) true drought tolerance, defined as.the ability to withstand greater
tissue deficits. Evidence
.water indicates that no single drought adaptation ,
will prove useful across enviroments, and that desirable 'levels ofearlines or root. growth will vary with environment. This implies that
 
breeding for drought.tolerance should be directed to specific drought

environments, and that there is a need for developing techniques 
 to.estimate the integrated effects of adaptation such as earliness and deep

roots in relation to different climatic and edeapic conditions. (CIAT)
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33142 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. Character 
improvement: developing solutions to major probl.emmf 6. Adaptation. b.Temperature and photoperiod. Incentro Iternaona Ae !Aioultura
 
Tropical. Bean Program. Annual Report 1987. Cali,- Colombia, Working 
 :
 
Docuent no.39, pp.161-162. En. :.. 

Phaseolus vulgaris. Plant breeding. Germplasm. Genotypes._.Adaptation.
 
Ph pro.Teprtrms production. Colombia. USA.
 

A study was undertaken to separate growth and developmental effeots of a
 
photoperiod-temp. regime. Sixty-four bean genotypes representing a full
 
range of. seed types, growth habits, and genetic origins were grown in. 
Palmira, Popayfn, Rionegro (Colombia) and California(USA). At each site,
 
biomass and seed yield were determined. No significant interaction was
 
observed between photoperiod response and biomass. This suggests that 
photoperiod response and Initial growth are independent processes. At the
 
high lit. site (California), photoperiod sensitive cv. yielded poorly,
 
while at the Colombian sites, no photoperiod effect was noted. (CIAT) 4
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33143 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. Character
 
improvement: developing solutions to major problems. 6. Adaptation. c.
 
Maturity. In Centro Internacional de Agricultura Tropical. Bean Program.

Annual Report 1987. Cali, Colombia, Working Document no.39, pp.163-164. En.
 

Phaseolus vulgaris. Flowering. Maturation. Genotypes. Yields. Leaf area. 
Plant habit. Selection. Plant breeding. Colombia.
 

Using parental material selected tor long pod-filling.period, on the basis
 
of flowering and maturity data, a model for maximizing yield in early
 
genotypes was evaluated. The model considers (1) attaining optimal LAI 
rapidly through, perhaps, larger seed size which might contribute to more
 
rapid initial growth; (2) early flowering, to bring the vegetative period
 
to a more rapid close; (3) an extended pod-filling period, to take better
 
advantage of the leaf area produced. Large differences were found for
 
yield/pod, with greater valves being associated with type III parents.
 
(CIAT).
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33144 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. Character 
improvement: developing solutions to major problems. 6. Adaptation. d. 
Plant architecture. In Centre IntornacJonal de Agrioulture Tropical. Bean 
Program. Annual Report 1987. Cali, Colombia, Working Document no.39. p.165.
 
En.
 

Phaseolus vulgaris. Plant breeding. Plant architecture. Plant habit.
 
Resistance. Lodging. Cultivars. Yields. Selection. Colombia.
 

The breeding objective is to develop a type of bean plant architecture
 
suitable for-withstanding or facilitating mechanized farming. Plant types.
 
best suited for mechanization are upright determinate type I and
 
indeterminate type II. In addition to good lodging resistance, these types
 
provide synchronous maturity, are shatter-resistant, and have a min. of
 
10-15 cm clearance from the lower pod tips to the ground..The 1st cycle of
 
architecture breeding developed type Ilines (A 57, A 124, and A 132) and
 
type II (A25, A 54, A 55, A 15!5, A 170, and A 240) lines. These upright .
 
types were lower yielding than traditional cv. ofasimilar growth habit
 
(Brazil 2, ICA Pijao, Rio Tibagi, and NEP 2). (CIAT)
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;~3I'Y 3§*~Phaseolus vulgaris. Plant breeding. ,Beed color Resistance. 'Xanthomonas "caBet~p. bso~.ean- 'omnmsicvrsa Gemls' ro3rei--Meico. Colombia. P r n d 
The single most significant advance in the black bean breeding program In1987.was the development of more alternative sources of resistance-Uommon bacterial blight. In small red' beans the most 

to 
Significant advance
was the Purification of dominant BCMV resistance in a no. of CentralAmerican landracea, and the subsequent utilization of these in crosses,delivered to national program breeders in several countries. Thesegregation of commercial types in crosses among BGMVresistant parents wasalso carried out. Beginning breeding strategies for white beans were 

: 
directed towards large cylindrical and large kidney-shaped beans. Recently,4 breeding has been initiated for small navy, medium flat Great Northern, and
medium and large round types. Seventy-three medium and large, cylindrical,and 200 white kidney and other lines have been developed, all withresistance to BCMV. Very 

' . 
little active work is carried out at CIAT on theselection of the yellow and beige classes, sinde the correlation with
principal target areas is poor, and since the local selection programs ineach area are capable, and active in genetic improvement. In the ist cycleof breeding, 1 cv. each of cream (A295 as EMGOPA Ouro) and cream striped(A 247,as Rio Doce) seed type were released in Brazil. In the 2nd cycle,approx. 1000 crosses were made; over 300 of them were planned' jointly bynational program breeders. In addition to the problem of lack of adaptation)i:of Mexican germplaam (medium seeded bayo beans) under Colombianenvironments, it has been also difficult to recover suitable 
commercial
seed type characteristics (size, color, and brilliance) in this group.


(CIAT)
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33156 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 
1987. Collaborative
activities in networks. B. Latin America. 2. Andean Zone. In Centro
Internacional de Agrioultura Tropical. Bean Program. Annual Report 1987. 
 'Cali, Colombia, Working Document no.39. pp.-259-266. En.
 

Phaseolus vulgaris. Plant breeding. Crossbreeding. Germplasm. Plant habit.Resistance. Colletotrichum lindemuthianum. Ascochyta. Pseudomonas syringepv. syringae. On-farm research. Cultivars. Colombia. Ecuador. Peru. 
Cv. improvement for the Andean zone 
continued in collaboration with the
4national 
 programs of Colombia, Ecuador, and Peru. A total of 572 
crosses
were made among beans of' bush and climbing growth habits for the 3countries. The main objective of5these breeding programs is to combinedisease resistance wit: :commercially acceptable grain types. At ICA-La.Selva, the collaborative'breeding program f'ooused on' impr'oving climbingbeans grown in relay with maize. In high yielding ocmmerciellyiacceptable .crosses were made to combine resistance to.antbracnose and 3Ascochyta. At ICA-Obonuco, the emphasis of. the collaborative ICA-CIAT 

grain types, 151 

breeding program is Lbe improvement of climbing beans grown in association
wi'thmaize for high elevations and cold temp. One-hundred two crosses weremade to combine resistance to anthraonose, Ascochyta and halo blight intocommercially acceptable ov. F2 segregating populations'and advanced linesfrom CIAT were sent for screening to the Instituto Nacional de 
Investigacione Agropecuarias (Euador). On-farm var. yield trials were 
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..
conducted in Cajamarca (Peru) in association with maize. Oloriabamba, the
 
olimbing bean var. released in 1985, continues to give high yield. (CIAT)
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33157 CENTRO INTERNACIONAL 'DEAGRICULTURA TROPICAL 1987. Collaborative}'activitiein networks. BT Latin America. 3. Brazii.: InCetr
Internacional de Agrioultura Tropical. "Bean Program. Annual Report 1987.
 

-CaiColombia.. no. 39- pp.' 67-297.,En.Working-Doeument 

Phaseolus vulgaris. Germplasm. Cultivars. Seed color. Yields. Selection. 
Irrigation. P. Mineral deficiencies. Brazil. Colombia. 

The participation of CIAT lines in preliminary yield trials (EPR) in Brazil
 
has decreased over the years since the capability of the Brazilian breeders
 
to produce their own advanced breeding lines has increased. Partial EPR
 
results are included. AN 512573-0, AN 51574-, 84 VAN-18, AN 512646-0, and
 
W22-24 were the black lines that most frequently appeared among the best
 
10. The most frequent cream lines appearing among the best 10 were AN 
512579-0, 'AN 512648-0, AN 512650-0, BZ 2231-7, and BZ 2231-11. ESAL 522,

ESAL 514, and ESAL 511 caroca lines were oustanding in Cerrado soil
 
conditions whereas AN 512537-0, AN 512558-0, AN 512561-1, AN 512678-0, AN
 
511661-0, and ESAL 522 were always outstanding in all locations. Purple

lines AN 512737-0, AN 512852, TY 3361-1, TY 3364-15, and AN 511637-0 
were
 
outstanding and outyielded the elite check, LM 10348, in many locations. In
 
the winter of 1987, 401 bean lines were yield-tested under a -central pivot.

irrigation aystem. In general, yields were lower than expected because 
during flowering, the most critical period for.bean production, the 
irrigation system broke down. A total of 244 lines were evaluated, for low 
soil P efficiency, In general, yield of var. under P stress conditions was 

.
 
lower than that of the checks. (CIAT) " .
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33158 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. Collaborative
 
activities in networks. C. Africa. In Centro Internacional de Agricultura
 
Tropical. Bean Program. Annual Report 1987. Cali, Colombia, Working
 
Document no.39. pp.298-303. En.
 

Phaseolus vulgaris. Transfer of technology. Germplasm. Resistance.
 
Ophiomyia phaseoli. Ootheca bennigsenni. Elsinoe phaseoli, Technology
evaluation. Africa. 

The Great Lakes, the Southern, and the Eastern Africa projects are being
 
implemented by CIAT taking advantage of a decentralized staffing pattern
 
while maintaining interdisciplinary team work among a critical group of
 
scientists. Each regional project provides technical support for
 
collaborative reeearch subprojects that focus on bean diseases and
 
encourage regional cooperation through national specialization. In 1983, 
with the arrival of the'CIAT staff in the Great Lakes Region, larger no. of 
breeding materials (advanced lines-and segregating populations) began to be 
delivered to Africa bean national. programs to provide them with germplasm
containing sources of-resistance or tolerance to major diseases and other 
 '
 
production constraining factors. Novel insect species 'and pathogens'
 
(Ophiomyia sp., 
Ootheca .bennigsenni, and Elsinoe phaeoli),'not present in 
Latin America, have been found in Africa. (CIAT) 
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33159 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. Collaborative 
activities in networks. C. Africa. 3. Great Lakes Regional Project. In 
Centro Internacional de Agrioultura Tropical, Bean Program. Annual. Report
 
1987. Cali, Colombia, Working Document no.39. pp.304-310. En. ' . 
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qPhaseolus vulgarisoGrplasm., Crossbreeding.4 Plant breeding. 'Resis tancd.,Isropi griseola. Colletotrihum lindemuthianum. Ascochyta.4 'On-farmnresearch.-Marketing. 'urundit. Zaire. Rwada.~k ~ 
The GreatrLakes Regional Bean Project serves the Central :African areacomprised by flurundi, Rwanda, and'Zaire, Var 

'"eomn~otit~~tte
Institut des Sciences Agronmiques du B3uru'ndi (ISABU),Sciences-Agronomiques, du thIntitut desRwanda- (-ISAR), #-a~--h7art6, fiifi6NationalLegumineuses (PNL)-Hulungu. Each
Including has a complete~var. developiient~progrmthe management of segregating populations'from crosses madeeither at CIAT or 'by the programs themselyes. Promisingvar. from ISAR
multilocation bush beanitrials are RWR221, RWR 222, Kinyugwe,Amashongoshwa, Kibuya, and PVA 1438, all of which outyield the standard'~~z...var. (Rubona 5). High d,evels of resistanceanthracnose have to angular leaf spot andbeen identified. An 'international Ascoohyta nursery hasbeen establihed 
materials with the best materials fromhave also been distributed. Africa ad America; 'these'A small set of on-fam artesanalseed production 
of 

research trials were established near Rubona. A'case study15 bean farmers, on the relationship between bean marketing andproduction techniques, was carried bean 
collaboration with the Agricultural 

out in the'Kigali'Prefecture, inStatistical Services of Rwanda. Incomparison with net bean sellers, net bean purcharsers tend to' cultivatesmaller, amore productive, and labor-intensiveNutritional and bean surface. area.' "bean quality studies were' carried out by the Burundi andZaire .ational. programs. (cAT) 

33160 CENTRO INTERNACIONAL 0587
DE AGRICULTURA TROPICAactivities in networks. 1987.' CollaborativeC. Africa. 4. East Africa Regional Project. In-
Centro Internacional de.Agricultura'Tropical. Bean Program. Annual R~eport
1987. Cali, Colombia, WorkingDocumen 
no.39. pp.311-325. En.
 

Phaseolus vulgaris. (Iermplasm. Rhizoctonliapv, phaseoli. Uromyces phaSeOli. Drought. solani. Xanthomonas campestrisIsariopsis griseola. AdptEthiopia. Somalia. Uganda. Keuya. 

.dpain
 

The E~astern Africa region comprises Ethiopia, Somalia,germplasm set of Uganda, 'and Kenya., Aover 1200 accessions representing the total rangevariability of ofthe CIAT collection wasegrown in ecologically"divere
locations in Ethiopia. The main problems ware web blight, common bacterialblight, rust, root rot, drought, and angular and floury leaf spots.'In
Uganda, a yield trial 
was carried out in 1986 to compare the 7 mostpromising introductions from the CIAT bean team nurseries with 2 landra0 sand 2 released var. All introductions significantly outyieldedmaterials. Ethiopi's system, 'the 'localfaced with extreme ecological variation, ubed19 locations for its final stage of on-.station.evaluation, with materialsbeing grouped in' 3 trial series'by grain size andocolor. In the smallergrain legume program of Somalia, a much 'smaller ' 

set, of materials, ab'out100,.Zhas been introduced, using the primary 'criteria of appropiate gincolor and adaptation to other hot, dry 'regions of the world. 'Theobjectives of on-farm research in.East Africa 2 mainhave been to understand the'principal boan prodution'sytema,. identifyingbean productivity, and to evaluate innovations
raise research opportunitiesunder realistic to0
conditionn. Research cropping and management practices beanforproduction continues 

on 
to be given greater attention in Ethiopia.Bean Yield and Adaptation Nursery has The African 4been established.(CIAT) 
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33161 CENTRO INTERNACIONAL DE AGRICULTUIRA TROPICAL. 1987. Collaborativeactivities in networks. C. Africa. Southern5. Africa Regional Project.In 
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Centro Interznaoional de'Agrioultura Tropical. BeanProgram. Annual Report
 
'' 1987. Cali, Colombia,?d Working Document no.'19. pp.326-331.,En.
;eraol'o 

S' Phaseolus vulgaris. '0ermplasm.~ Yields. Dwarf beans.' Aaptation. Genotypes. ~ 
Plant introductiona.* Angola. Botswana. Lesotho. Malawi.Mozambique. , 

Swaziland. Zambia. ,Zimbabwe. p " > 

Southern' Africa ,Regional'Bean Project supportresearch innational
~riograin-Aola, otwanaI eoth,-alawi, "Mozambique,- Swaziland,-

Zambia, and 'Zimbabe. Data frm~the 1987: Tanzanian Phaseolus Bean 
Trial' show.that thetop 15 of the 64 entriea'outyieldedC_,~ Preliminary Yield 

var. -check . and Lambo.the bea Lyamung 8 iboth. .Selian Results from the 
Zambia National Dwarf Bean Variety. Trial~carried out in 6 ;locationa during 
the 1986-87 season, demnonstr'ate theasuperiority ofPAT-10, PAI-78, PAT 12, 
and) A-429over the Carioca var. PAT-lO gave yields higher.than 1000 kg/fa, 

,p at, all sites. Yield data from tcsting 190 genotypes in preliminary var. 
trials, at 2 iteinZimbabwe in the 1986-87 aeason,' reveal' that'.ahighi 

*proportion of tlem outyielded the widely. grown check var. Natal Sugar. 
Genotypes RAB 263t RAB 296, and RAB 290 were significantly superior at toth, 
sites. Results from bean var. trials conducted at 2 sitesin-the lowlands 
of Lesotho have demonstrated the superiority of Pinto NW590 'over the 
local control var. Bonus. Results from CIAT-IBYAN at 2 sites in Swaziland 
have identified various genotypes as substantially superior to the local 
check Bonus. Evaluation of local germplasm and introduced materials at 2'/f ' 

contrasting sites under irrigation and rainfed'conditions has led to the :' 

identification of a Manteiga type (INIA 10) and a.Bazilian material (HF 
S.. .. are being considered (CIAT) '65-63-1),'which for release. 
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33131 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. Developing 
methods for utilizing germplasm. 1. Biotechnology. In Centro Internacional ' ,-: 

de Agricultura Tropical. Bean Program. Annual Report 1987. Cali, Colombia, ' ' 

Working Document no.39. pp.33-41. En., Il. 

Phaseolus vulgaria. Plant breeding. Analysis. Germplasm. Seed characters.
 
Phrseolin Enzymes. Embryo.' Culture media. Peru. Central America.
 
Mexico. Afr ca.
 

In the last 2 years, collabtorative efforts have becn initiated by the
 
Biotechnology Research Uniti the Bean Program scientists, 'the Genetic
 

'Resources Unit,' and' scientists in advanced institutions to develop 
methodologies for expanding .the gene, pool for plant breedipg. A"procedure 
based on' acid pol'yorylamide gel eleotrophoresis was devtiped to 
characterizecommon'bean garmplasm. Single seed analy, / 'showed interseed 
variation in about 25 percent of the accessions,' in contrast-to 4 percent 
visible' va'iation in seed morphology. Phaseolin has been used as a marker 
for the geographic distribution of common beans in the r:ajor centers of, ' 

diversity. Seven electrophoretically distinct phaseolin types have been 
described. An eleotrophoretic survey of isoenzyme variation among landraces 
from Peru, Centrel America, Mexico, Africa, the Middle' East region,;and 
advanced lines has been'initiated this year. Molecular markers (isoenzymes 
and DNA-restriction fragment length polymorphisms- RFLPs) occur naturally, 
and theirexpression or presence is not influenced by the, environment or, 
"epistaticinteractions. Segregating progenies' between 2 polymorphic 
genotypes'hav, been produced, and a ODNA no. and genomic clones for 
detection of RFLPs have'been-generated. Immatur'e embryos (which would 
normially.abort) were excised from young pods after .cross-fertili a tion and 
stimulated for growth into plants 'in an 7tificial, sterile, and nutrient 
medium. (CIAT) 0590
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--.<33132 CENTRO ZNTERNACIONAI.,DE AGRIULTURA TRPICU.-19 7 .. Devaloping 24methods f*or,'utilizing germplasm.~ 12.d zterspe'ifio bybridiiati6n. In Centro~'~Interiacional do Agriculture Tropical. Bean PormAnnual' Reot18S;2Cali, Colom ia,'Working Docufment no.3g. pp.4?2-~7.' En.~ v'~ 

Phaseolus 

Cblrids 
vulg Hybridizing. 

<scOphlimia p 

Phaneolus co~oooieus. Phaseolus polyanthus. 

eli. :Selection.Co 

~. C+:+oomia-'Jpo ...... o++d + ++?+ 0+,+..+°; 

",The main objectiveof the projotbeiteen CIAT aid theFaoul*.. des Scienoes"Agroncmiquesde ~lEtat (Gembloux, Belgm i "vement ofPhaseolus vulgari through in ters pecifi.'.ybridiz "aL1 h++'Parents, P.' occinelus and P. polyanthus, are specie 'hich, show mayIueu
ithteristics' oo lon e xprssed in thecomonm bean "gene l.."- During ig'187, 110 F3 interspeciric hybrid lines from 'crosses between:F,vulgaris and P. coccineus selected in Taiwan' for beazifly reistance wereplanted. in Palmira (Colombia) dor multiplication and 'agronomioalseleotion. F4~seeds from 307 selected plants were sent back to Taiwan for_~further evaluation and bealyresistance selection. Results of the " internpecific hybridization carried out in flionegro,-popayn, and Palmirac(Colombia) are included. (CIAT) 

' 

+: 
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33129 CENTRO INTERNACIONAL DE A0RICULMA TROPICAL. 198 7. Germplasmresources. In Centre Internacional do Agricultura Trpical. Bean Program.Annual Report 1987. CallColombia, Working Document no.39. pp.12-22. En. 
Phareolus vulgaris.Phaseolus lunatus. Phaseolus coccineus. Germplasm.color. Seed coat. Plant habit. Plant introductions. Amerip. Asia.Africa.' Europe. Oceania. ' 

Seed 

The acquisition and introduction of new germplasm continued as a majoractivity in the management of the Phaseolus germplasm bank during 1987. Atotal of- 21415ac'cessions were added-to the bank; 85, 6, 6, and 2 percentof them correspond to Phaeolus vulgaris, P. lunatus, P. coocineus, andwild. Phaseolussp., reap. Withothe new geraplam acquired, the Phaseoluscollection currently has 40,000 accessions. The. search for similaritiesamong germplasm grups is continued by means of seed description (seed coa tcolor) and field characterization of plant phenotypes (plant growth habit).Wite-and black-colored beans are the most common'inthe collection,followed by creams, "yellows and reds. Growth habit III is the most commonfollowed by types IV and I. 'A'total of 9004J accessions of Phaseolus beans~ were distributed-to 33 countries (America, Africa, Asia, Europe, andOce'ania). .Material's oollected -inCosta Rica, Mexico and Africa by CIAT andnatlonal5 institutions are described. (CIAT) 

' 

' 

Pha3c4us pEcies.IN CIONAL DE AGRICULTrIRA TROPICAL'. 1987 Improving otherPhaecls secis.2. P. lunatus. In' Centro Internaaional de AgrioulturaTropical.. Bean Program.' Annual Report 1987. Cali, Colombia, WorkingDocument no.39. 'Pp.190.193. En. , '" 

' 

'Phaseolus vulgaris 'Plant breeding. Phasou luau emls lnt 
introduction. Flowering. Yields, Colombia. 

~ , ~ As part of the collaboration between CIAT and the Facult6 des Sciences'Agronomiques de l'Etat (Geabloux, Belgium), a new research project began in ~May 1986 with the Phaseolus lunatus collection held byCIAT. The 1st1' priority was to increase the entire collection of 2719,4 samples, it-multiplication was started in 2 meshhouaes in Palaira (Colombia) wt 
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previously urimultlplied access;ions an well as with some increased
 
zecesnionn which had only produced 
 a few needs. Thirty-six accessions have 
been evaluatod in Dagua (Colombia) in very neterogeneous .Bolls. Aceealjons 
vary in days to flowering (3fl-21), days to 1st mature pod (89-137), 
percentage of yield after' threshing (541-81), pod net pcrcentage (61-97),
 
yield estimation (0.6-6.2 /ha). Two data bases ineluding p,-espoit and
 
collection information have been established; the collection currently ha., 
650 acc ,f,.on-,. Information p~rallel that of the P. vulgari: dsta base. 
(ClIAl 

0593
 
33131$ CENTRO INTIErNACIONAL DE. AGRI-CUL'iIi, TROPICAL. 1987. Improving yield
 
potenti al. 2. Yield breeding. Ih Centro Internaieona de AjTiculturn
 
Tropical. Bean Progran. Annual Peport 1987. Call, Colombia, Wo'kin
 
Document no._9, pp.51-59. En. 

Pha ol:! vulpan . . ltyb s. i -ld s. ,elcct.ion. Climatic roqUironent,
 
Cocoa [ia.
 

Two dtff:rss (?1..cii sen ol.ion yield high low sIr,-sz tor under and 

tnvisonest wet. ( lri ed o,,t 
 in Qtii1Jhao and Popayin (Colombia). Two 
hy ,id pid a tJurv .nvolv i jn pavvrita tel ospi rig to "inalIeeded gone pools 2 
and 3 W, o iitil i:sed ih Quiliehao. Six cr o:;ss:v were utiii.hod in FopayAn; 2 
of csah hd ]ow, in2n 'r-di ate, and hooh yield potential. Tt 2 str-,os
 
,cv~i'oiasiretsav -e it, the, ament (f J im and fertillizer,, applied as' well
 

Iln dteas;, iculeattOll v.'. pvoteltcd corlil tions. nat"electioin in
 
O~t'epeitirtlfirer-3e fot:: wure u iort.1t1:0en to ,btain seed 
yield. Tflie t, wan no
 

, "nificrait differesine in the moan performance of lines 
fiom the hd-, and
 
low a Lress env ionmentls. Although ielection for yield wa's effeJwty ii all
 
iV0.nees in oIre rIoscnts3, s:igniliJcantly high yielding lines were-oth V 
derived only fLum I. hiFp3.eoat yilding cross in Popayfit co:niijcied to the 
'sghest yioldit' parent and check cv. The :selectioi of parenrt: and their
 
k.new'led of - rnal cootini t ability layed a 
 key role In sacolection for
 
yield. (CATl)
 

05911 
31',: V J.I.C.; 112I2F, F.; CAfTPNO, M. 1987. Peulcatcc to black
 
toot. It il :ovcnor.' v Report 1-15. 1
Coeota tiw- Annual 30;1 

1
En.. ief. 

[CIAT, Apartado A ,c. (-71I, Cali, Colombia] 

He 
virII., ' electicn. Colc i-Ia. 

Iha eoiu vulpflui'. Gi l-lsats. Cal vts. ResIstarce. Pear CeOm(,r. iiosaic 

fean pormisln: was; evaluated at CIAT for res!ti.tance to C11C-V 5I.-;M-t4, 
NL-3, and NI.-5 in order to one ihen in the natloiia] breedin aid s;election 
prprrjams ini Africa, Furope, UDA, ans Chile. Ninety-cijpht lines were 
selected for an intern .ion'3i tean C'umoi Vo ;aic/Plack floot resis tance 

ups cry. Net all lino;: selecLed showe dtil 1u esistancee to blacl oot but 
they hill hav- pene.- that can b combined to obt in -uoh i itarce. (CIAT) 

0595 
I 17E9 IIARMtIFN, P.; i .A.; 0 N, Tf; 1587. ed r oeati:;T.. F'r 
vesistant to bruclids,. Bean Improvcmen t Cooptrative. Annual hfiort 
30;4:3-15. En., 6 EeL. [ Cept. of' Horticulture, Univ. ,f' incontiin, Madison, 
41i 53706, U 'tt", 

Phasoluai volgaris. Baekcronsing. Goner. Reinstance. Zabrotes .ubLfaseiatus. 
[rant ho:sce Idea obtectus. Cultivars. IrJneritance. Selection. USA. 
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~'~ ''~'A backcrosslng program was init iated to tran fe thar c i e i t n 

ge ne;-o1v-Ac' 'Ac, and AroJ, 'present In-wild bean lines 0;1288'~~
-022,and 01294~9, to 8anilac '(white,bean) and'l'Prrillo-7o(black' " ~bean) var. used as reowrient cultivated parents in 2 sets'~of, "crosses . V~{This program allowed for'the'deyelopment',of'2 homozygous~lines designatedv~w~ as, paired lines, whose formulas are Arci/Arci and aro/aro.- Jn addition,methods, were developed to screen thie presenoe" of arei naea,~researoh-,wlth-pR4red.nes -is- mentioned -as- well- as-the-stefps-fordatn 

this-system to a large scle 6rein r 

31827 HERNANDEZ S., RS. 1986. Criterios de selec~cifn para Ia formaoi6n de 
compue~tos masales en friJol', Phaseolus vulgaris' L. (Sele tion criteria for' mass compounds in beans, 'Phaseolus vulgaris). Tesis Ing.Agr. Palmira' -Colombia, Universidad Naoional de Colombia. 86p. Es., Sum.'Es,,tEn. '39' t 

Phaseoluavulgaris. 
Resistanoe. Yields. 

Cultivars.; Intercropping. Zea mays. Crossbreeding.
Yield components. Inhjeritance. Colombia.' 'f-

During the let semester. of. 1985,,at CIAT (Palmira), '153 segregating,
populations of bean Phaseolus vulgaris grouped in 27 mass compounds wereevaluated to. determine the best criterion for mass-compound selection. Thecharacters evaluated were 'no. of nodes in the main stem, wt. of 100'seeds,'and yield/plant. HatErials were cultivated In' association and monoulture.
Ranges for group separ~ation were low no. of nodes (less than 9), medium(9-10), high? greater'thaln 11); low wt. of 100 seeds (less than 28.0.g),medium'(28.1-37.5 g), high (greater than 37.6 g); 'low yield (less than 12.0g), mediumn (12.1-20.0 g), high (greater than 20.1 g). It was' found that
the wt. ofi100 seeds was the best' criterionto , select masspcompounds inearly generations.~ No.~of' nodes in the main stem and yield/plant showed very low heritability (0.16h1 and 0.061 rasp.), while'the wt.' of 100 seeds1showed high heritability, 0.816. Itwas also found that the wt." of 1004, <seeds may be used as a selection criterion to form mass compounds both In 4 ' association with maize or'in mnonoculture.-, (V (extract)) 

" 

0597 ' 
31017 MUNOZ F., L.C.; HIDALGO,'R. 1986.' Problemas en la hibridiaci6 -interespecifica del'g~nero Phaseolus: aborto del embryon. Ensayo preliminarde cultivo de embriones. (Problems inth~e interspecific hybridization ofPhaseolus: embryo abortion. Preliminary embryo culture test). Acts 
Agron6mica 36(4I):17-27. Es., Sum. Es., En., 8 Ref. Ill 
Phaseolus vulgaris.' Phaseolus lunatus. Phaseolus acutifolius Phaseoluscoccineus. Crossbreeding. Hybridizing. Tissue culture. Culture media.Embryo. Colombia. ' 

' 

~'}' 

'Studies were conducted at CIAT to identify, describe, and quantify' embryo fabortion, problems, encountered in interspecific crossings between Phaseolus ~-Avulgaria,.. lunatus, P. coccineus and P.-acutifolius.- Preliminary embryogrowth tests were also conducted in 'artificial culture mnedia.-Crossings ~ were' done in all possible combinations within 'the 41species genotypes.Twenty pods 'were harvested'for. in vitroocultuiring'(7 from the P .vulgnris xP.acutifolius cross and 1 'from the' recipro'cal; 15 of P. ugraxP
lunausad 7 f eectpeca). Using a wide range'of genotypes(different origin,se ye and growth habit) of the Phaseolus app.,' it 'pis possible to obtain significantly more interspecific hybrids. Embryo .'culturing has a' promising potential to increase the.F1 population; howevler, 'the nutritional requirements of hybrid embryos and the composition of thetrnprainmedia dsrefurthcr research. (CIAT) 
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30605 OSBORN, T.C 1984 Genetic control of seed leotins in the common bean 
(1haseolus vulgaris L.). Ph.D. Thesis. Madison, University of Wisconsin-
Madison. 132p. En.',Sum. En., 68 Ref., 11.' C' 

. 

' 

i ;' 

Phaseolus vulgaris. Cultivars. Seeds. Analysis. Phaseollin. Leotins. 
Protein content, Hybrids. Haokcrossing. Inheritance. Yields. USA. ,. 

* 

'<~Sigle seeds of over 100 bean cv. were analyzed by 2-dimensional '. 
electrophoresis. The cv. oould be classified into 8.groups by virtue of' 
their' 02/albumin eleotrophoretic patterns. A reference catalogue of over 
lO0 bean cv. giving their phaseolin and o2/albumin electrophoretic patterns' 
and agglutination ratios is presented. When 11 Ov. with different 2
dimensional isoelectric focusing-SDS polyacrylamide gel electrc)phoresis 
(IEF-SDS/PAGE) leotin polypeptide,ompositions were compared, 8}had unique 
nondenatured lectin patterns and 3 had identical patterns,.. For some cv.,
differences in nondenatured lectin patterns were observed between the 
purified.albumin and globulin lectin preparations. Seeds of 40 bean cv. 
having different lectin types based on IEF-SDS/PAGE .were analyzed for 
quantities of leotin, phaseolin, and total protein. Significant differences 
were found among groups cf cv. for the quantity of leotin and phaseolin.'. 
An association between leotin type and the quantity of lectin 'and phaseclin 
was also found in the seeds of F2 plants segregating for 2 lectin.types. 
The absence of seed lectin was shown to be inherited as a single recessive 
gene and allelioto 6 different leotin types. In inbred backcross lines, 
the allele from Sanilac for the presence of lectin was semidominart to the 
lectinless allele from Great Northern U.I. 1140 for quantity of lectin. 
Backcross lines with lectin (L/L) and without leotin (1/1) were developed 

iusng 2 lectinless donor parents and Sanilac as the recurrent parent. 
Backcross lines and parents were grown in the field and analyzed for days 
to flower, seed yield, seed wt.,. ercentage protein, and quantities of. 
lectin and phaseolin. Variation due to leotin genotype (L/L vs. 1/1) was 
significant for all traits except yield, seed wt., and nonphaseolin 
nonlectin protein. (AS (extract)) 

' 

0599 
31717 PARK, s.J. TU, J.C. 1987. Comparison of near-iogeni lines for 
anthracnose Are are genes in common bean, Phaseolus vulgaris L. Euphytica
36(l):251-256. En., Sum. En., 10 Ref. (Research station, Agricultural 
Canada, Harrow, Ontario, NOR 100, Canada] 

'.'' 

Phaseoii vulgaris. Cultivars. Genes. Resistance. Colletotrichum 
lindemuthianum. Ma turation.* Yields. Backcrossing. Canada. 

A study was undertaken to determine whether the Are gene controlling 
anthracnosge (Colletotrichum lindemuthianum) resistance had an adverse 
effect on maturity and yield because backeross-derived ov./lines had 
numerically lower yield 'and later maturity than the resp, recurrent 
parent. Three pairs of common bean lines near-isogenic for the Are gene 
were developed from Are are F2 plants of the 6th bao'-crosa of Seafarer, 
Fleetwood,. and Ex Rico 23. The near-isogenic lines were tested along with 
the recurrent cv. and- backoross-derived cv./lines. The results showed no 
evidence of any adverse effect of the Are gene on the agronomic 
characteristics in 11 trails at 5 locations in 3 yr. (AS) 

' . 

" 

-

31810 
beans 

0600 
REDDICK, B.B.; SCHWARZ, K.B. 1987. Reactions of half-runnur snap 
to virus infection. Tennessee Farm and Home Science 143:22-23. En. 

3I, 
, 



i' Phaseolus vulgaris. Snap beans. Plant habit. Planting. Timing. Cu~itivars.'Resistance. Viroses. Yield 'components. USA. "'' ' 

Ina controlled expt. outcarried at-the Crossville Exptl. Station (USA)1984, inA~K 
~White) 

5 half-runner snap, bean cv. (Mountaineer, State, Striped, Pink and ~' " were examined for their resistance or tolerance tolviral diseases.'Wh
~..ite, MFountaineer, and State produo-ed a'greater. me-appod-feao/plnd- h ad- Ilwer vira--disease raiifgs than ov. Striped and'Pink,-in 
bhMay and July plantings, although In disease' severityall ov, was lower~ 

~~ 0601

':, 31813 SAETTLERP A.W. HABAGALA, R.B. 1987. Studies on bacterial 

'
 

blight'resistance."Bean Improvement Cooperative. Annual Report 30:l46-L47.~En.
'CARS/U.S. Dept. of Agriculture, Michigan 
, Il.

State Univ., East Lansing, HI48824-13120 USA] 

Phaseolus vulgaria. Cultivars. Resistance.' Xanthomonaa campestris pv.T*2aseoli. USA.
 

The field performance ofbli gh 
-o e a t b a v 8 1 0 a d V l e acompared with that of susceptible \I. Pinto U1-114, Taylor Hort Cranberry,,Charlevoix, Black Magic, 
and C-20. \ ' ll plants were inoculated 18 daysafter planting with a suspension of Aanthomonas'campestris pv. phaseoli.Results confirm that 1814100 exhibits good blight tolerance under fieldconditions. Data on progressive leaf and pod reaotions to X.~casipestrispv. phaseoli, and percentage of seed infection of 7 bean genotypes'inculated with the pathogen are included in table form. ~(CIAT) 

0602'311479 SANTOS, ...; 'VENCOVSKY, R. 1986. Controle genetioo de alguns,componentes do porte da plants em feijoeiro. (Genetic control of some plant
architecture ccmponcnts in dry bean). Pesquisa Agropecuarlea Brasileira21(9)':957-.963. Pt., 
Sum. Pt., En., .16 Ref., 11. (Depto. do Biologla, ESALr
Caixa Postal 37200, Lavras-MG, Brasil] . 

Phase~ius vulgaris. Cultivars; Crossbreeding. Plant architecture.
Brazil.4s eeis,
 

K ~ In Lavras (Minas Gerais, Brazil)','8 bean (Phaseolus vulgaris) cv. (DiacolCalima, Goiano Precoce, Roxo,'Small Wihite, Manteigac Fosco 11,.'Fntado,Ricopardo 896, and Cornell 4 9.2 42):were' crossed following a hal'-liallelmodel~and 'data'were obtained 'from 'the 'parents and' F2 generation, to~determine the genetic'control.'of the Insertion height'4,length' of the 1st pod,'of' the main stem, and no. and mean length of internodes on the main
stem. The method proposed. by Hayman" for analyzing diallel 'crosses' wasused, and th'e data met' the assumptions of the model.~The additive geneaction was 'predomninant'in relation' to dominance for all traits.
Consequently,' the means/of' the parents and the F2considered in breeding programs.: An 
for each trait should be~

additional technique for choosingbest'segregating population is to, consider those with larger genetic 
the 

variability. It is possible to obtain plants with ideal architecture'components,such'as'high insertion of pods and numerous short internodes on
the main stem, from the F2 populations. (AS)
 

0603318114 SCHMIT, V.; BAUD0IN, J.P. 1987. Evaluations for Ascochyta resistance
in Phaseolus coccineus germplasm collection at C.I.A.T. (Centro

International de.Agriculture Tropical,Cooperative. Annual Cali, Colombia). Dean ImprovementReport 30:81-82. En., 2 Ref. [CIAT, Apartado Ahreo
6713, Cali, Colombia] 

~~74
 

http:Brazil.4s


7 

rPhaseolus vulgaris. Phaseolus ooccineus. Plant introductions. Genotypes. ~ Cultivars Selection. Resistance. Ascochyta Crossbreeding. Colombia. 

Seed multiplication, agronomic evaluation, and ~identification of parental
genotypes for interspecific hybridization with Phaseolus vulgaris

constitute the main research activitier, carried out 
in the P. coocineus
 

-clecin(around-1600'aocessions) herabi-by dIAT,1'. In 1985 '3~Ascoohyta,~
screening trials, with replicates were conducted in Popayan and Rionegro
(Colombia). Expt. involved 43 and 16 introductions of P. oocineus
 
subspecies polyanthus and coccineus, reasp. ; 2 susceptible P. vulgaris var. 
ICA-Llanogrande and G 6040, were used as controls. Allthe acceszions of 
the polyanthus subspecies performed well with only mild symptoms, if any,.
on the leaves. The best performing accessions were G 35336 and G 35182'
(Guatemala), G 3537 (Mexico), and 0 35372 (Colombia). These accessions were -

included in 1986' as parental genotypes in a crossbreeding program with

Andean and East African var. of P. vulgaris, using either coccineus or
 
vulgaris cytoplasm. (CIAT)
 

06041
 
31125 SCHMIT, V.; BAUDOIN, J.P. 1987. Multiplication et 6valustion de
 
Phaseoluscoccineus L. et Phaseolus polyanthus OREENM., deux especes

int6ressantes pour lamelioration de la productivit6 des lgumineuses

vivrieres. (Multiplication and evaluation of Phaeolus cocoineus and
 
Phaseolus polyanthus, two interesting species for the improvement of
 
productivity of food legu6rks). 
Builetin des Recherches Agronomiques de 
Gembloux 220):235-253.' Fr., 'Sum. Fr.. En., 411Ref.', 11. (CIAT, ApartadoA~reo 6713, Call, Colombia] .
 

Phaseolus vulgaris. Phaseolus ooocineus.. Phaseolus polyanthus. Germplasm. 
 ' ' 
Plant breeding. Resistance. Bean goldem, osaic virus. Ophiomyia phaseoli.
Ascochyta phaseolorum. Belgium. Coobia. ' 

Phaseolus coocineus and P. polyanthus represent 2 food legumes well adapted
in the tropical highland regions. 
These 2 species can also be utilized in
the geneticimprovement of P. vulgaris, the most important legume of the" 
 .
 
genus. A collaboration has been established between the Facult6 des. ' 
Sciences Agroncmiques:in Gembloux (Belgium) and CIAT 
(Colombia) in order to
study the genetic potential of the P. coccineus and P. polyanthus '
collection present-at CIAT. For this purpose, the material is''
eed-multiplied and evaluated in several stations of Latin America, East 

Africa, and Asia. 
 The list results have shown that P. coooineus and P.''

polyanthus contain genes of resistance to 3 main enemies of the common
 
bean: 
Ascoohyta sp., BOMV, and the bean fly (Ophiomyia phaseoli)..

International trials of yield and adaptation have been initiated with the 
best performing populations. Research work should be carried on and 
accelerated in order to exploit the total genetic variability present in P. 
coccineus and P. polyanthus. (AS) 

0605
 
3171 SCHWARTZ, H.F.; CASCIANO, D.H.; ASENGA, J.A.; WOOD, D.R. 1987. Field
 
measurement of white mold effects upon dry 
beans with genetic resistance or

upright plant architecture. Crop Science 27(4) :699-702. En., 
Sum. En., 18'' ' 
Ref., Il.[Dept. of Plant Pathology & Weed Science,'Colorado State Univ., 
Fort Collins, CO80523, USA] 

Phaseolus vulgaris. Cultivars. Resistance. Whetzelinia sclerotiorum.
 
Disease control. Plant habit. Yields. USA.
 

Expt. were conducted in 1982, 1984, and 1985 in a Nunn clay loam (fine,
montmorillonitic, mesic Aridic Argiustolls) 
to develop a small plot
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research technique to measure bean whitemoldaeffecty. under .differential VI
disease pressuref and to testuparhntal andbreeding bean linesfor their
potential in controlling the diLase. Sixteen entreswee selected fortheir kniown.'resistance to the pathogen and~their dies ln rwh 
habits.Smallresearch plots (6lsquare meter treated with bno yl ,and
untreated control: subplots effectively and leiaby differntiated :between 
oy9K.AnLli-pes susoepti bloeto-and 'less _. afr t d-b- h atoen-- t 
basis of -disease intensity.and yieldpoteniai P5laAntgrowth habit'wasnot 
anp acceptabla predictor of the ability" to 'escape white aid 'infeotion,
because some Type I (bush) lines were assusceptibleas Type III prostratevine), lines. Some type II (uprigt Vine) entries suchr as A51 and 83 VEF ';
Mf' 222 had significantly(P = 0.05) leas white mold than did other entries
in untreated plots. Resistant entries such as P.n.169787 performed well <
despite. having 4 Type I habit with compact canopy.. Lines having resistanceand desirable plant architecture have been identified and incorporated into
theagermplasm improvement program at Colorado State U.'(AS (extraot)) 

06066 
31817 SILBERNAGEL, .J. 1987.. Fusarium root rot-r oibLantinB an
breeding line FR-26). ortSoience 22(6 ):1337-1338. En., 3 Ref'.. Il(Agricultural Research Service, United States Dept. of Agriculture,Washington State 11niv., Irrigated Agriculture Research &Extension Center,
Prosser, WA99350, USA] 

Phaseolus vulgaris. Snap beans. Cultivars. Resistance. Fusarium solaniphaseoli. USA. 

-1 

2 

Line FR-266 is an F16 hulk of an F12 single plant selection from a complexseries of crosses made inUSA between 1966-71. The source of 'Fusarium root 
rot resistance was PI 203958, a wild, black-seeded viny bean fromMexio. 
FR-266 has a strong, upight plant whose pods are round in cross sectlont
and 14-18 cm long. Green pod yields range from 9 to 15 t/ha; seeds are a 
true white with a wt. of 37 g/100 seed. Seed yields range from 2 t/ha in
Fusarium-infested soils to 4 t/ha in noninfested soils. (IdAT) See also01465 01469 0554 0558 06114 0624 
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0607 
31080 HERNANDEZ U., .Y.; ORTEGA D., M.L. 1987. Water absorption and 
cooking time In long stored common bean seeds. Michigan Dry Bean Digest
11(4):12. En., 14 Ref. [Centrode Botenica, Colegio de Postgraduados, 56230
Chapingo, Mxicolj . 

Phaseolus vulgaris.' Cultivars. Cocking. Water absorption. Seeds. Timing.
Storage. Mexico.. 

Bean var. Canario 107, Negro Mecentral, Jamapa, and Flor de Mayo werestudied in relation to 'cookability- and water absorption. In recently
harvested seeds, around 1 h' was required to obtain .100 percent of the*.seedscooked. After Ilyr of storage, from 2'to 3'h were necessary to' obtain the same percentage' of cooking,''and this time increased tobetween14-5 h after5 yr of storage. Recently harvested comcmon bean seeds showed resistance towater absorption. A 27-h 'soaking period 'war needed to~ge't whole water 

4>imbibition while seeds stored 5 yr required only 5 h to obtain. 100 percentimbibition. This' suggests' that the decrease 'in phytic acid after prolongedstorage is related to the loss of divalent cations from the middle lamella.'~(CIAT)' 

' 
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0608 
31732 SCHULTZ, W. 1986. The blue legume. Rodale Organic Gardening 

Phaseolus vulgaris. Cultivars Center of t properties~~USA'
 

Plue Lake type bean var doriginate in a lake region near Ukiah 
(California, USA). Some Blue Lake-type var. sre dscribed in terms of 
their oharaoteristic taste, odor, texture and general appearance. (ndAT)
See also 0573 0639
 

' 


H01 Foods and Nutritive Value 

0609 
33145 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. Charoter' 
improvement developing solutions to major problems. 7. Nutritional
quality. In Centro Internaoional do Agrioultura Tropical. Bean Program.
Annual Report 1987. Cali, Colcmbia, Working Document no.39. 'pp.166-174.
En., Il. 

Phaseolus vulgaris. Plant breeding. Germplasm. Cooking. Timing. Water
absorption. Proteins. Tannin content. Digestibility. Seed color. Analy&s~s. 
Colombia. O.. 

Preliminary wdork on bean yield materials concentrated in defining
characteristics such as cooking time, water absorption, quantity of. solids 
in the broth, and total protein. Research in specific areas focused on the
relationship between tannina and acceptability characteristics such' as 
poststcrageuseed hardness and darkening, nutritional' aspects (protein and 
starch digestibility) and the bioavalability 'of Fe. The results of U
analysis of materials evaluated in the lab..in 1982-86 are included.' Water 
absorption is essentially controlled by physical factovs within the seed,.
and cooking time is. controlled by starch chemnistry. A study on the 
relationship of tannin content and seed color showed a tendency of 
association among the mean values. However, the extremely wide range of ' 

' values indicates that It Is not possible to prove a relationship with any
color group other than whites. CIAT's method for tannin determination is
included. (CIAT) See also 0638 .'.. 

~ 100 MICROBIOLOGY. 

3074IERNSTSEN, A.; SANDBERG, 0.; CROZIER, A.; WHEELER, C.?. 1987. ~ 
Endogenous indoles and' the biosynthesis and metabolism of indole-3-acetic 
acid in cultures of Rhiiobium phaseoli. Planta 171(3) :422-428. En.~, Sum.''
En.,' 19 Ref.. Il. [Dept. of Forest Genetics & Plant Physiology, The Swedish 
Univ. of Agrioultural Sciences, S-901 83 Uzea, Sweden] 

Phaseolus vulgaris. Rhizobium 'phaseoli. Analysis. Indoleacetic acid. United 
Kingdom. 'I, 

Gas chromatography-mass spectrometric analyses of purified extracts from 
cultures of Rhizobium phaseoli wild-type strain 8002,: grown in a 
nontryptophan-supplemented liquid medium, demonstrated the presence of IAA.
indole-3-ethanol (lEt), indole-3 aldehyde and indole-3-moithanol (IM). In " 
metabolism studies with (3)H-, (14I)C-, and (2)H-labelled substrates the 
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..bacterium was shown 'to convert tryptophan to Ift, IAA,:and'IM;'I Et to IAA,andIM; and IAA to.IM. Tndole-3-acetamide '(IAAsi)'.either'an could~no~t be deteated'asendogenous constituent ora'metabolite of ((3)H)typtophan
''didultresconvert nor 

((14)C)IAAs to IAA. :Biosynthesis ofIAA in R.'haelthus, involves a difrerent pathway from that operating in,~Pseudomonas savastanjo and Agrobacterium tumefaoiens-induced crowngall 

061131492 VAN VEEN, R,. H DEN DULK-RAS, H.; SCHILPEROR,ia.A.'; HOO~YKAASP.J3J3 1987,. Chiromosomal nodulation genes: Sym plasmid 'containingAgrobacterium strains need chromosomal virulence gen'es (ChvA and chvB),,fo~rnodulation.' Plant Molecular Biology 8(l)105-108 'En., Sum'. En., 12 Ref.,
Il. (Dept. of Plant Molecular Biology, Biochemistry Lab., WassenaarnewegG4, 2333 AL Leiden, The Netherlands] 

Phaseolus vulgaris. Agrobacterium tumefaciens. Rhizoblum phascoli.Nodulation. Netherlands. 

The chromosomal virulence geneas chvA and chvB of Agrobacteriustumefaciena, which mediate attachment to plant cells, were found to be 
essential not only for tumor induction but also for the rormation of rootnodules on plants, among them beans. (AS) See also 0427 

101 Rhizobium app., Nitrogen Fixation and Nodulation
 

061230754 BORTHAKUR, D.; JOHNSTON, A.W.B. 1987. Sequence of psi, a gene on the
symbiotic plasid of Rhizobium phaseoli which inhibits exopolyssocharidesynthesis and nodulation and demonstration that its transcription Isinhibited by par, another :gene on the symbiotic plasmid. MolecularGeneral Genetics 207(l):149-154. En,, 
and 

Sum. En., 27 Ref., 11. [John InnesInst., Colney Lane, Norwick NR4j7UH, UK] 

Phaueolus vulgaris. Rhizobium phaseoli.
Sodulation. Genes. DNA. Nitrogen fixation.United Kingdom. 

A gene termed psi (polysaocharide inhibition), located close to thenodulation genes of the IRhizobium phaseoli symbiotic plamid pRP2JI,inhibited exopolysaccharide synthesis (EPS) and nodulation ability (Nod) inRhizobium when It was cloned in a multicopy plamid. The sequence 'of psishowed that it specifieda polypeptide of aol. wt. 10000 that may beassociated with the membrane anpo apn ,: .+ ++ i: ":+.of Rhizobium. A 2nd gene, psr (polysacchariderestoration), was located on pflP2JI. Whenp r overcame the EPS and Nod cloned inaulticopy plasmids,defects in strains carrying multicopy psi.oStrains with multicopy psr indulged nonfixing nodules PhaSeoluson beans.Using gene fusions betweun psi and lacE, it was shown Lhat psi inhibited
transcription of par. (AS) 

061331747 CAMPOS, F.; PADILLA, J.; VAZQUEZ,m .; TEp A, J.L- ENRIQUEz, C.;SANCHEZ, F. 1987. Expression of' nodule-specific genes in Phaseolus vulgris
L. Plant Molecular Biology 9(6):521-532. En., Sum. En., 35 Ref..Depto. de Biologa Molecular- de 11.Plantas, Centro de Investigaci6n sobre
Fijaci6n de Nitr6geno, U.N.A.M., Apartado Postal 565-A, Cuernavaca,
Morelos, MhxicoJ 


Phaseolus vulgarls. Modulation. Proteins. Nitrogen fixation. Analysis.
Mexico. 
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oe 'ule-specific host protein's (nodulins) -from 
common bean, atropicalureide-transporting legume, is described. 
Partioularly, the existence and developmental expression of several.' 
bund ant enpe anhrizoobeaf re sown, including 

traemosltes i no olmer'agemue ,nd a grouptransltes Ito icpr 'that in'vitro hof abt oealo -e - expression.. pattern.O_ a __.,of, nodulins" in effect'ime ( Fix(+)) )nodules~ compared with"'ineffective 
,..rix(-.)) eonesisnalso bed the f~ieo'ein chr of main nadulins 

bossed ebetween thesenaodules indicates differentnthatlevels and/or

f A_hrs ast ciated with thi r regulation are involved. T e intracellular
 
infection byrhizobium as a decisive step in theinduction of some be.an

nodulins is discussed. (AS) 

~0614L
 
33135 'CENTRO:INTERNACIONAL DE AURIWULTURA TROPICA~L. 1987. Character 
improvemntdeveloping solutions toemajor problems. 1. Soil/nutritional
 
cnstaions. anNitrogen fixation. In Centro Internacional deAgricura

Tropical. Bean Program. Annual Roportn1987.Cali, Colombia, Working
Document no.39. -pp.60-71. En.,I11.
 

Phaseolus vulgaris. Nitrogen fixation. Geraplasa. Genotypes. Plant 
breeding. Nodulation. Mineral content. N. Yields. Selection. 
Rhizotium r'. K,
phaseoli.. Strains. Colombia. t :. 

Research directed towards increasing N fixation has emphasized improving

both the plant genotype and the Rhizobium strain components of the.
 
symbiosis. The agronomic management and soil factors that may limit the
expression of the improved fixation potential, are evaluated in on-farm
 
trials. Genotypes found to be gCod. for the following characters were
 
crossed: early nodulation, late nodule senescence, max. nodule mass, N
harvest index, vegetative vigor,, specific nodule activity, and yield
 
potential. A promising breeding program for Africa to improve fixation in
 
medium to large s6eeded materials has been initiated. ermplasmnevaluation
 
for the identificaton of parental lines included the measuring of
nodulation, plant N and grain yield of 12 var. under low and high mineral N 
availability, Work on the bacterial component of the symbiosis focused on 3

main areas: (a)maintenance and characterization of the Rhizobium
 
leguminosarum biovar aseoli strain collection; (b) screening for
 
effective and competitive strains; and (c) ecological studies on nodulation
 
by inoculated Rhizobium.reTo oangontypes (BAT 76 and Frijolica03.2)
 
were inoculated with varying ccncn. of 2 Rhizobium strains (CIAT,632 and
 
CIAT 652). After 40 days the proportion of nodules was determined using

ELISA. The CIAT 652 strain was more competitive than the CIA 632 strain in
contr'olled conditions. (CIAT) 

o615.
 
30726 PlIhA, M.I. 1986. Limitations on nitrogen fixation of common bean
 
(Phaseolus vulgaris L.)compared with other grain legumes. Ph.D. Thesis

Davis, University of California. 82p. En., Sum. En.. 62 Ref., 11.
 

Phaseolus vulgaris. Cultivars. Nitrogen fixation. Fertilizers. N.
Symbiosis. Nodulation. Temperature. USA. 

The ontogeny of N accumulatiun by symbiotic and N-fertilized commnon beans

selected for high N fixation potential was compared with coyo,iiial bean
 
var., cowpeas, and soybeans in a N-deficient field. Cowp~a and soybeans

accumulated more N and at a faster rate than common' beand'whether symbiotic
 
or N-fertilized. Relattive N accumulation (i.e .,' symbiotic vs. fertilized)

during vegetative growth was int'ermediate for later maturing beans, and
 
lowest for, early maturing commercial an var. Early maturing bean's and
 
cowpeas reached physiological maturity' at the same time but' beans
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accumulateI more of their N during early development and had a shorter,vegetative growth period, suggesting N fixaticn rlay be more difficult forthis species. To verify if' tileN fixation capacity of common bean is ashigh as:that of other grain legumes under optimal conditions, a seriesgreerhousFe expt. Iperformed. Relative 
of was N acculnulatior (i.e., symbioticvs. N fertilized) was hither for so'tesn ()I, percent) than for the other 

wk, but from 11-6 wk both soybean (96
a;ymbioose (25-39 percent) after' 1 
percent) and eowFpa (92 percent) aocrunulated relatively more. ,Nthan didbeans (56-78 percent). Infetior performance of bean.; could not beattributed to differences in acetyiene reduction or nodule wt., but beannodules were snzl(er and core lrjerooa and evolved ore H. The vegetativeN fixation poriod of erly rraturing b-ean: wzas shorter than for cowpeas ofsimilar ma turati na d,,tc hritroenase ac ti,,ity declined sooner in beans as cconsequence of'col'e flocwering and a longer pod-filling period. Expt.were dne to d tei.I rje if t hO -nt.itivity of th( ceroon be symbioaishigh soil tem., eo.id Zeeotant for it.: repnratior 

to 
a:- ' poor N fixer.acCUnulatiorn by :ymbJotA(! N

bean; wao always rore senlltive to igh rnot
temp. (33, 33/28, 214/28 degrves Cel sias; ompared wIth 
 28 degrees Celsius)than woev cowpea and soybean :symbiosis, tut N fertilized beans wereunaffected by the hijher temp. Itjig; t cop, inhibited the development andmaintenance of tean nodules but nodule no. and nitrogenasre activity ofhealthy nodule.- were not reduced. For Phcieolu v.lgar'ln some tolerance tohI ltmp. was; oterved a on, thizotium :tbiJno (e.g. , ClAT 899) bat not 
among hont cv. "L,(extract)) 

311178 
PYI.E, (-. .A.; AIi;OTT, I.A.; 
0616

PCWHI)L, C.E.; GOCRIN A.J. 1983.N,Comar',ionn of the r LJ ratory eff'.uxc s of nodules and roots in sixteoperate egure'" Annzl frbotany '2(4):469-477. En ., Sum. En. 27, ef.11. [Gras; lend ( ;;rch lr:;tI' . , hnirley, Maidenhead, |Jerkshire SL6 5LR,
 
United Ki rndomj
 

Fhasdus v.l guarJI;. Plartc ;spirat ion. Ioots;. Nodulation. Nitrogen
fixelior. United Kir,gdos. 

The Oncefie ratio ar raoji rotes; of' nodulated root ystem:3, nodules, androot: were detour fieed ourinri active. N fi).at-ion in soybean, navy bean, pea,lucerne, red and .hit e clover by reoureents on whole plants before andafter, the rcmoval of r;,lr-le populations. Similar measurements were made
on ceaparable po;ulation; of the 6 legumes, lacking 
nodules but receivingabundant nitrate-N, to determine Ihe specifthe respiraton of' their roots.All plants were :r-owr in controlled erivronrent, which promote rapidgrowth. The sj~ecif'c respizaton rates of -cd;.laIted root systems of the 3rin and 3 forage leguceLs during a 7 to 14-day period of vegetative growthvaried between 10-17 msgC02/g (dry wt.)/h. This rean value consisted of 2component,: a reooifitroct respiration rate of 6-9 rug C02/g/h and aspecific nodul( reailratio; rote of 22-46 mg C02/g/b. Nodule respirationaccounted for' 112-70 percent of nodulated root res.apiration, and nodule wt.accounted for' 12-4i0 percert of nodulated root wt. The specific respirationrates of root:: lacking nodules and utilazing nitrate-N were generally 20-30percent greater than t.,,equiv,Itent ratcs of fromroot,; nodulated plants.The measured rezpi ratory effluxeo are diseru.sed in the context of Nfixation/nitrate assimilation. (AS 

311199 WIT7T, J.F.; STOT, 
0617 

L.; HEVEIBECH, N.P. 1987. Direct evidence forchanges in the re:istance of' legume root roduales to 02 diffusion. Journalof Expeir ortal Botany 38(192)1129-114o. En., Sum. En., 18 Ref., Il. [SoilMicrobiology Dept., othamsted Experimental Station, Harpenden, fierts, AL5 .2JQ, U.Y ] 
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Phascolus vulgaris. Snap beans. Nodulation. 0. Anlyszj:. United Kingdom. 

Expt using 02-specific microelect.rode:- and dark field microscopy to study

directly th. operation of the diffusion barrier 
are described. The 02 
concn. sensed by the electrode decreased sharply Ar, the region of the inner
 
cortex and was Jevs than 1.0 millimolar/cubic mcter tl~roughout Lhe
 
infected tissue in nodJlea of both pea and French bean. 
 in a no. of expt.

the ambient 02 coron. va.n increased to 110 pereer t while thu electrode 
 tip
 
was Just. inside the inner cortex. 
 In 13 out of 21 cas(: the 02 conen. at
thim, position cithe:' r'rrfuil andlow unchanged or increase d irreversibly
 
to near aiLcnt values. In the refaining ca'res, the 02 cones. increased
 
ater 1 .0-2.5 mmr,. ar~i then decreas-ed to its forirer 
 value. These res~ult
are asncribedj to an incre,;e in re.Al atvnce the
o' ba rrier in respon e to
 
ncreased 
 02 flux into the nodule. It wan :shown microsceonically that air
 
tpace:; both at t he boundar'y between the int'ecote! zone and h, Inner, cortex,
and within the infected zone, started to df.;api'ear 3 mrin after nodules; 
 were 

expos.'d to high amblent 02 conch, and had disappeared co:ipletely after 8
 
rrin, (AL (extract)) ee also 0478
 

JO0 ECONOMICS AND DEVELOPMENT
 

0618

314111 ANDERSON M., M.D. 1988. An exploration of the economic responsiveness

of emerging ,onaercial bean farmers 
 in the Colombiri Andes. M.Se. 7hesis.

Edmonton, Alberta, UnAversi ty of Alberra. 130p. 
 Fri. , Sum. Fri., 66 Ref., 11. 

Phase Us vuIiar'is. SocioeconLvnie apecoets. Prices. Technology
 
transfer. Coleombl a.
 

Tne effortz of priore change:; iii production aid the relationnhip of adoption

of technologie:; with price:; 
witli resp-ect to a Lean crop in Dept. of Narifo,

Colombia, were :-tudcd. The methodology developed, called the Frisch
 
Interview Tchrnliqkue , Jo an iter'ative 
 Fame which reuents a farmer with 2
 
crop ecomtntions to r'ow 
 Jr. his; far., given a certain price level. The

price :, ircreased and the change in the 
farmer'sa choice provider an

indica tion of hi. change irn ,earn acreage a:s a r'esponse to a change in
 
price. 'Tie reslUi ta of' the r-eac 'oh indlicated the farming syitem in the
 
zra !:, at an intermediate le e! of' develoepnent possessir.g both subsistence
 
and ran'ket-orAented 
 goals. 7hr'ee groups of farmers were identifled from
 
their response to the Fri seh intLrvijw. The mal din tingul aing

chiracteristlos of' these 
 groups ere their level of cozercialIzation and
 
their perception of 
 the 2 main cr'os it the system .s complements or'
substitutes. Vari oun proxie, of' price renponse, including the 1 obtained

from the game, indieat- d qualitative diffu.enee; in farmer behavior within
 
a hemogenoun region were
, ,I:e differences interpreted as corresponding to 
stages, of develoipnent. Farmers unresponsive to prices are preoccupied with 
subsistence and social obligations within their farming system. Farmers 
perceiving a complementarity Letween the 2 main prop: ar-e responding to
 
their, syatem rivir'onenhn to improve their social aind 
 s te rice 
achlevemenni;. Farmirs rsubntituting higher pricer crop:; for lower priced 
crops in their :sys tem rhave made the transition toc cmmtr'cial goals from 
social and subsistence goals. It is concluded that the Inte'view technique
provides a g-ood indilcaton of reponsivenosan to fiJce. The results of the 
interview also aid in the ilatinctioi of groups of farmer:s, which IJ, useful
for' the targetting of policy measmes. It is not clear, however, whether a
transition to commercial goals i'; a precondition to or a r'esult. of 
development. (AS (extract)) 

81 

.!' 



0619
29789:AREVALO, V. 1985. Sistemas do produccifn y teoniologla del t'rejol
arbustivo'en Pimampiro Proyecto INIAP-Cornell. (Bush beanlproduot~on and

,technology systems in Frtmampiro). Quito, Eoumdor, Institui-o -Nacional de 
'~Investigaciones Agropeouarias. 

Agrcol.,.oomeno 
Departamento

~,'um! 
do 2Planificaci6n y Ecooia 

s., 3 Ref.,11.-

Phaseolus vulgaris. 
Ecuador. 

Socioeconomic aspects. Cultivation. Teohnology. 

The farmers' socioeconomico characteristics, the technological development
of bean production, and oultivation systems were studied in Pimampiro
(Ecuador). This region is characterized by the presence of small- and
medium-sale farmers, closely related to the agricultural mrket.
Agricultural technology is at an intermediate level between traditional and
technical practices.. Monocropping is the mostuwidely used isystem. Farmers'2cultivation practices are analyzed, based .on data obtained from the survey;
reomumendations for future research are'included.(CIAT) 

< 

'' ' ' 0620 
33155 CENTRO'INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. 'Collaborative 
activities in'networks. B. Latin America. 1.* Central2 America and the
Caribbean. In Centro Internacional' de' Agrioultura Tropical. Bean Program.
Annual Report 1987.' Cali, 'Colombia, Working Document no.39. pp.255-258. En.~ 

Phaseolus vulgaris.' Germplasm'. Transfer of technology. Technology
evaluation. Cultivars. Guatemala. Mexico. Cuba. Nicaragua.
Dominican Republic. Haiti. Honduras. 'El Salvador. Costa Rica. Panama. 

* 

The ninh 'achievements'of the Central American and Caribbean bean project
have been the consolidation of strong research networks 'to 'address 'the
regional problems caused by Apion, BO.', 'and'web blight; and the increase 
in a horizontal technology and information exchange among national; 
programs. Training continues emph~aizing'on-farm research courses and2courses directed towards: developing artesanml,seed production to overcome
the quality-seed bottleneck that often prevents small'farmers froma adopting
new' var. National 'programs have released'several improved var, whose'
advantages are well-known among farmers because' of. their superior
performance in' on-farm 'trials. xamples'include ICTA-Ostua in Guatemala,
Chirripo in Costa Rica, Catrachita in Honduras, and Siboney in Cuba.
Despite'the'drought'stress suffered by mot'of these lines,' a stable yield
increase was' observed in almost'all trials. (CIAT)' 

. 

0621 
33153 CENTRO INTERNACIONAL' DE AGRICULTURA TROPICAL. 1987. Economics and
social science. 1. Latin America. In Centro Internacional do Agricultura
Tropical. Bean Program. Annual Report 1987. Cali, Colombia, Working
Document no.39. pp.226-239. En. 

Phaseolus vulgaris. Economics. Technology evaluation. Transfer of
technology. Developmental'research'..Guatemala. Costa Rica. Peru.
Colombia. Dominican Republic. Honduras.2 

A 

2 

The Bean Economic~s Section concentrates its research efforts on 3 basic
activities. (1) documenting developments in dry 'bean production andconsumption in the 3rd world; (2) diagnosing the' bean~sector of different AZ
countries, and (3) monitoring the release and measuring the impact of~new
technology. Adoption studies cai nied out in Guatemala, Costa Ria ' 
Peru, have a mixed diagnostic/evaluative nature, describe and prioritize
research problems, and, simultaneously measure the penetration of materials 

2' 

222d 
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released for other zones~ int tee areas. SiLnple prticipative research~'w keahodss partial ,ly ,based on the methodologies developed by~the CIATs 
Pvtoiaiedwpearoh prga are being used, The~aim of these~activilties~ .it~m' v teudrsadn of'farmers ~technoloFc al'needs _and to 1
 

inorease feedb 6k from farmZers toeerces I ooba promising dry.>- V'-'
 
-andsa bean lineswr auae n participa ory-expt.':These
emphasized traditional egroncmio maaeet a ~ ln


h~way .thyyud~1, 

., evaluations of.var. performance were'undertaken, and farnier-applied , :i
 

: bes- Farmers were visited every; 15,"days; mutual 
Streatments were recorded. ,Puring the last 4~ yr., con'suimer ~acceptability


'~stu'dieshave been oonducted'in Colombia, Peru, Dominican Republic, and

Hnua.These, studies. were 
 initially oriented towards' methodology..

< developmrent but have switched, towards consumner validation of new var.
(CIAT) , , 

0622
33150 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. 'On-farmi agronomy ~ 1. Latin America. In Centro Internacional de Agricultura Tropical. BeanProgram..Annual Report 1987. Cali, Colombia, Working Document no.39> 

pp.14-2o. En
 
Phaseolua vulgaris. On-farm research. Transfer of technology. Technology

evaluation. Adaptation. Latin America.
 

The purposes of the on-farm agronomiy activities of the Bean Program in

Latin America are to guide scientists working in ,technology development (in'~-~


"~national programs or at CIAT) In setting priorities thirough !feedback from.
farm surveys and trials, and to increase the chneo fet .v ecnlg
transfer using 'info~rmation fromathese trials. CIAT crsidei'a~that on~-fain
research mhould~be the responsibility of nainlrsac adetnin! 
programs. Since 1982, the Bean Program has developed 'and adapted on-farms Y:research ,meth'odology for sever'al areas and systems '(incluiding ban), 

--- demonstrating. that on-farm 
"

research is an effective techniqie~ The program~
trains national research and extension personnel in, on-farm research'., ',
techniques and provides follow-up and consultancy for those working in this
field. It also initiates and supportsa links between personnel of national

and international institutes. Progress made between 1982-87 in methodology.,, ' adaptation and development, on-farm research training and follow-up,.,I jinstitutional network developmrent,~ and identification of technologies for

specific areas is sunmmrized. (CIAT)
 

. , 0623
 
33151 CENTRO INTERNACIONAL DE AURICULTURA TROPICAL. 1987. On-farm agronomy.
~2Central America. In Centro Internacional de Agricultura Tropical. Bean
 

'Program. Annual Report 1987. Cali,.Colombia, Working Docume'nt no.39.
 
pp.205-207. En.
 

Phaseolias vulgaris. Transfer of' technology. On-farm research. El ,p
Culvador. Guatemala.' Honduras. Nicaragua. Costa Rica. Dominican Republio.
 

Cuba..
 

A no. of~ short courses in on-farm research in Central .America~grew out of .mdels provided by on-farm 'esearob in Latin America. Phases were' shorter 
"
 

and some problems arouse ~with selection of candidates and follow-up *Even
so, on farm research on beans has been established in some~are'as of El

Salvador, Nic,aragua, Costa Rica, and Honduras'as a result of these courses ,
and from a CIAT-baaed course in which key personnel from those countries
 
was trained., Results obtained In El Salvador, Guatemala, odrs,

Nicaragua, Costs Rica, Dominican Republic and Cuba are analyzed. (CIAT) " ~ 
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33147 CENTRO IETERNACIONAL DE AGRICULTURA TROPICAL. 1987. 
Snap beans. In
Centro Internacional de Agricultura Tropical. Bean Program. Annual Report

1987. Call, Colombia, Working Doctnent no.39. 
pp.178-184. En.
 

Phasoeolus vulgari.s. 
Snap beans. Marketing. Consumption. Prices. Germplasm.
Adaptation. Pod characters . Pnckcronsing. Feslitancu. Bear, common mosaicvirus. ColitoutrBhun 1rndemuthianum. Inheritance. Brazil. Colombia. 

An econometric analyz-]:h of snap bean marketing and comsfjumption in Braziland Colcombia carriedwas: out. Marketing rargino are normally more than 50pereent of tlhe Final price to the consumer; snap bean consumption is incomedependent. In 1982, 250 :;nap bean germplasm accessions were evaluated atCIAT; 21 of' them ';howed good adaptation and acceptable pod characteristicsbut were suoeptible to diseas es. Rei:tance to diseases :such as BCMV andanthracno. e wa., obtained from CIAT'., dry bean line. using backcrossbreeding to recover the -nap bean type of' pod. For resistance to otherdisea-es with more comriey. patterns of inheritance, a recurrent selection 
progrza has been enlloyed uuing the pedigfree method for advancinggenerations. In May 1987, the 1at international workshop on snap beans washuid at. ClAT with pasticitan s from Agent.ina, lira il, Colombia, Ecuador,Spain, the tUPi, (i temil a, and Peru, to establi oh an international networkof srap be; n :cientJ: to and promote future reuearch and var. development. 
(CIAT) 

0625
33162 .ECNT 1'FiNACIONA1 Pb: AGRICULTUt;A TROPICAL. 1987. Training. In-entro InternaeiJoal de Aricultura Tropical. Bean Program. Annual Report
1987. Cal , Colcmbia, Worhi;.g En.Poctanent no.39. pp.332-337. 

Phasteclu vul gariz,. Tranz:fer of techiology. Technology evaluation.
DevelopDental researc,h. Colorbia. Costa Rica. Nicaragua. FlSalvador. t{otodoras. riragutsy. Cuba. Pominican Republic. 

The Training "ection of the CIAT Pear Program empthas-izes training inappropiate technology for varieuz agronomic situations in a range of courses offered both at the CIAT headquartern and in the trainees'countries. Follow-up course: in topic: fiush asz on-farm trials and
artesanal sed production continue to be an (e;sential 
aspect of thetraining methodology. Courses are orierted towards (1) the promotion of
promi.ing germlsa through trainirg in appropiate technology for differentfarming systeums; (2) the identification of factors limiting production andthe subszequent ::areh 
for alternative solutions compatible with thefarmers, resources and objectives; and (3) the support of good quality onfarm seed production by farmers. Fifteen courses. were given in 1987throughout Latin America. Three 
were given at CIAT (Colombia), and theothers 
in Costa Rica, Nicaragua, El Salvador, Honduras, Paraguay, Cuba, and
 
Dominican Republic. (CIAT)
 

0626
28085 FRANCO, A.; CORREA, C. 1984. Data appendices: beans, dry. In Centre
Internacional do Aieultura Tropical. Trends in CIAT Commodities. Cali,
Colombia, Internal 
Document-Economico 
1.9. 5p. En., Dat.num. 

Phaseolus vulgaris. Production. Yields. Trade. Statistical data. Latin 
America. 

Annual growth rates for, bean production, area and yield for 1966-82 indifferent countries and regions of Latin America are 
presented. Data on
bean area, and av. 
yield, and pulse exports and imports for 1966-68,
 

qF
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1972-74, and 195't-82 for th, different Latin American countries and regions
 
are also included. (CIAT)
 

0627
 
31067 HARRIS, S.S. 1987. Beans and the federal assistance programs.
 
Michigan Dry Bean Digest 11(3):6-7. En.
 

Phaseolus vulgaris. Consumption. Developnent. USA. 

Ways in which th- US Department of Apiculture is promoting dry bean
 
consumption, particularly among low-income people throughout the country,
 
are explained. Empha-is is placed on how schools obtain food for the school
 
lunch program, volume of dry beans purchased by USDA in 1986 for such
 
programs, purchases for 1987, trends towards canned dry beans, and
 
commodity distribution and its alternatives. (CIAT)
 

0628
 
29965 KUENZLI, F.D. 1986. Michigan, United States, and world dry bean
 
statistics. Michigan Dry Bean Digest 11(l):16-17. En.
 

Phaseolus vulgaris. Production. Cultivars. USA.
 

A report on the 1986 Michigan (USA) bean crop area and production
 
estimates Js presented, compared to those of other USA western states/cv.
 
The dry bean production and trade situation of Argentina is also discussed.
 
(CIAT)
 

0629
 
29963 MDAAND MBSA dry bean inspection program: statement of performance. 
Vichigan Dry Pear. Digest 11(l):12.111. 1986. En., I]. 

Phaseolu.s vu]garis. Production. Trade. USA. 

A report on the high performancc of the Michigan Department of 
Agriculturt-Michigan Dean Shippers Association Dry Bean Inspection Program

8
(USA) in presented. From Jan. 19 1-Dec. 1985, 56,632 individual dry bean
 
inspection cerIficates were issued in the State of Michigan, 15 of which 
(0.02 percent) were formally appealed by customers. Of these 15 
certificates, only 5 grades were rever-3ed. (CIAT) 

0630
 
31073 MICHIGAN, UNITED States, and world dry bean statistics. Michigan Dry 
Bean Digest 11(3):18-21. 1987. En.
 

Phaseolus vulgaris. Production. Traie. Statistical data. Prices. USA. 
1-gentina. Chile. Mexico. 

Th- situation of bean production and trade in Michigan, the USA ard the 
world, for 1986 is discussed; prospects are given for 1987. Data show how
 
USA agricultural exports decreased while import. increased; prices fell
 
with new farm legislation; projections for bean production in Mexico 
changed as a result of frost damage; farm expo-'ts 'o Western Europe
 
continue to decline. The bean production situati in Argentina, Chile
 
and Mexico is discussed, aa well as the internal -id external policies 
affecting US bean d e 

. (CIAT) 

0631 
31079 MICHIGAN, UNITED States, and world dry bean statistics. Michigan Dry
 
Bean Digest 11(4):10-17. 1987. En., Il.
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Phaseolus vulgarian. Production. Trade. Stat istical data. Yields. North
America. South America. Asia. Furopo. Oceania. 

The situation of' tean production and trade in Michigan, the USA and theworld, is discussed for, 1987. Dry area,bean yield and production data aregiven per continent and country for 1979-81, 19814, 1985, and 1986. Specialbean produ,2tion data are given fe:- Japan. USA dry bean export,3 per beantype and country of de.-tinatior are a,'so given for 1986. Dean area plantedand harvested e:;timatea for 198' are prc-Ided per ,atte it tISA. (CIAT) 

30627 NOVAE.';, F. F. 1905. Forri:; de producao e adocao de teenologia: o casodo.; prcxiutor- ;d I(tO do r1ao doo1 1nci pio Irnhlmaas-tado do Goi .(Technoloy p roduct.ion and adoption: bean grower:; in Inhurna,, State ofGolas ). Te te.Mac,. ',1coa:a-11G, Dra:il, Univerr:idade Ltdelal Liu Vicosa. 
108p. Pt., Stim . It,., 13 Ief., 11. 

Ph(acol1: vol1'i. Technol op i-al' lgoZ . T'ar't'r of technology.
 
DevelomCent. l'1 1] .
 

Bean lroductiorl and ttil( -hollo' rt.i werecoo idetijf'led in a nlurvey of '76
producel:; i jilllna:, (Goj a', i iraz i). The extent to hich th( ellelO ted andrecomn'ende": teehnl0j i:; be ir.tag coe3(d, wa ]l;J toe100 The 
tredcL-iAnance of ineo airltal: it I1'ohidctiil a-yftft:- i' hJghui tghted, withfamily labor thea: ba'J- of the productive proe,:-. The! tre ,tnce ofcapi1tallot :;,-ciial reltioni] and corltain irregularitie L b.tween the

technologly -eco,-,1ndvd l-y thew-rr-;a
Em rc;-ileila de Pe.,ucjiv:a Agropecuaria
and the way plc duet]orI'; i r'gn iihJ;j weole also) verlf'ied. .ramrr'r : tend toadopt more c-:i y a rt c u] t r l r,ratie ic'qui] l r g i It en:i ve labor thain
practice : 1'nan '2(1ii ci1le r 011:o -0. (AFM';( cextract)-CIAT) 

C 3 331068 ' . '. Prlmand in d lthe wr 41 a 11k( L: pronptcts forinte rrat t t r 'i ly-c. 
11 rJ,J:I Uit I V ge t 1 (i3) :8-9,16. En., II. [C1AT,

Apartado '' r t ',1, '13C , ColcmI 1 

Phasec,lu:, vul'a rJ:1. KBi let,0 -. lrcclm-. on:;xi lltc; II. T'ide. Latin America. 
Europe. ; ci. 

Demand 1r. the world tear, rarket and r:qetcta fo,' Int rnational trade areanalyzed. Thc-re are 3 rvain aegrient,- in the world boon market. The Europeanmarket iv large, but it ia growing s-lowly. Amnorl the middle incomecountries, like Ve*xico and brazll, there will be -,aigniflcant exportopportunities, 
many 

but aecess to theae rarketa i:; likely to be unstable. Amonglow incoe coountrie2, especially in Africa, bean consumption is high
and domestic production ia often inadequate, but eon:,umerv lack purchasing
power so that import; will usually be feavibie only under eonee,,ionary 
term;. (CIAT)
 

063130653 SILVA, 1.0. 1985. E.;tudo comparativo dela perfj: t(Crnel6gicos dossistemas de prioducao de mJlho u felijao no cunicilo (00 Riachao da!s Neves-Bahia. (Comparative study of the technological profile:; of maize and beanproduction sytems in Riachao das3 Nevkn-Pahia). Teae t-*ae.tic. Vieona-1G,Brasil, Universldade Federal de Vicosa. 8 
8p. Pt., Sum. Pt., 26 Ref., ii. 

Phaseolurc vulgaris. Technological package. Developmrenit. Prazil. 

The technological profiles of nai7e and bean production syateMo used byproducers of Riachao dan Neves (Pahia, Brazil) were surveyed to identifythe limitations in using the practice:l :'eeomended by the Empresa de 
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Pequisa Agropecuaria da Balhia and Empre-a de Asnistenei a Tenica e
Extensao Rur-al de Bahia (EMATEII-BA). Overall, farmer: were found 
 to makelittle une of the praaticerr recommended for the maize-Lean product ion.Aceor'dinZ. to farmer.., the recommended 1;yvt.err it not urled due to lack ofrescurceL, snal1 arearr, low inveritient indexes, difficulty Jn gettingloana, ant lack of bean :red. EMATER-iA murt Intenify it:- xork on theregion and try to make farmer:; awar'e of tLe advantage of uning the
reconmended praetices. (AS (xtraot)-C]jT) 

31072) VAPNER. G.V. 198/. Reuearcih repotrt. Michj_,ari Dry Po'r Drgent
11(3):15-16. Fn. 

Phar,,olur' vul.ari: . Co:;tr. 11efrbi e det. Sed. i'ertilir er :3.ITSA. 

Proved wayr for redo cinj te.ah Jr'oduct rn It uiarilyri , J't f[or Michigan(USA) are dJtieu.c:ed. (ey includeI-, 
 tt:ieurn of h-cr; herIhi";dez; Ic-;rfertilizer, no Zn-Mn f'_tJi:'n-r, rnrsect i idec only if [tc, ry, le reed,;larsting' c1u ie of ito-. with 1. w i e'((d pv -::, 1an ; tillage. (CIAT) 

24e02 VH''I, . 1nc,1' i . , h* 3 ~ur tirn .tter It.
ulurn i-I' ht~ hc ;t d:i' l os, tltrd:i d ('x1e(,tatJon.- in 

ca:;t(er ,l in., i r nn;t'n', I- t d i ultural[nivr i 1ty, ei t t [;t, o:" ;cr:tr':1 1, ( :. (';, I i',C Icl t,ri', Centr-cI nt.t'-iI ;r;;-1 l itt n or8.a . p-- . , . 22 H(f.,
I i . 

11::-('CI
I VU 1' 1- :'oC; 1:'t It'Ccr. I i: r' Ircor m . ColombLa. 

,¢ ! Itidy ohor I l ]I (, rI nIttn ; J11t I. rx-p'Oduoing
-u:'ehold:: t r nt u Colcmt r thirnj,l bor the ruwrIal houreho]d.ll,dvi ' !I/tn Ii ( tivit (1) co 'a' (r op frciductJor activities, 
,_ trn! f['ldUatrion activitric:, (?) activltit orure.cat.ed with crop and,rirta, iodueti'or, ao; (I) otiahr.I, retc rn r-.e-u-nerat rT- activities. Thecrir'' parti ilLJiion : the:z 'ctv tjl:lv rJ,d delendiri, on the ir lenr.,jtu t.oil of the tor -i cd tic, fi;mly :lft! 'yele tht: roeIlt declo ,thi o iotunit, . r ; d c 


Vlirtie ae aivit 


' im CI'er'pl]oylent , and the aplprecIation ct 
I rn-.a e ren r uIid to Le till mairily vte-ponrii.t: forhome production ( ti I a and child ir rt,and man for ct-:p productionactivities. fie:ult:r inldic'rilthat aomer. !cPend 66.3ed h/wk. (9.1; h/day) orhome production atavitieao, whi -ihare labor intern:;.ve and [r'edo irantly
rrmanual . Prrgiteir'ri zil:o i-'on; about II h/day. 
 The impact of the 0 tag Inlfami y l'( cycle oil the:I bor allocation I r. homf pr'od ltion acti vit U ; i;rigr.ifieam t . Yhe particpzpatrLon of the uother in hor e productLionactivit.i,.; decliner; over tlre a.,; her daughtn:. grow older,. The income:ituation of peacrant hou/ehcldn doec: not Jrf.luence the allocation of' labor,
with rein pert to hOiet froduction activitler, which are done regarLdlsr; of
the il,rco.C level of the vucal heu:ehold. Crop preduction activitle: arcmar'ked out. for- mithe m with ann itence of their' rionri. Men rapend 10 h/wk.in thcee activities l(also fater intehrivr- and pr'edr;irnantly manual) . Thelarticilation of women in crop pr'oduction rotivitie,; varied depending on
the incrme r;itlation of the hotrrehold, being gieater' 
in poor' fanrilien.Women relnd to perform fewer cr-op pr-oduction activities, with improvedartandard of living. Cr-op and arnimal production activitie; are hared bywomen and men (7.7 h/wk.). The partieilation of women in dir'ectineere-generating activities i. low. Reaoons for, nonpatioipation are lackof time and the diff'icultle; in finding a job or in finding a consumer

mairket for home-made products. (AS) 

87 

-7/i
 

http:intern:;.ve
http:orure.cat.ed


0637 
3107L ZIMPEFANN, M.J. DE 0. 1987. The national re:earch center for rice
 
and beans (CNPAF) in Brazil. Michigan Dry Pear Digest 11(4):2-2. Fn., I1.
 
[EMII3RAPA-CNPAF, Caixa Postal 179, 714.000 Go lania-00, Pra.sil]
 

Phatneolus viulgaris.m, trot, lidt or-i-rr'oje--. tr:vii 

The location, facPlItie ci .,,, a c'tivl e: devuloped by the 
National Pieneareh Ceteitr fo}rYiio ztf Ba;. 'CNIAAt) in lir-;ul], are briefly
described. Being It- ol a ctiv, to tcCe'ir.at, rice and bean research 
conducted i. 1ra:i, it, t: ttviti, in jp rmploarm malnt.enance, 
research it: the varia:a a-,ct.: of crop yrcduction, distribution of
 
improved materIii:A i- r :t t.e r::tirut.on-, t r'li inr, data statistical
lnal y:-, artd -eed product 'on. (CIA') L- ul ' 7 0t68 0111(5 0573 

0586 Cr:;1 

HOO USES, INPUSTRIALIZATION ANP PROCESSING 

063 
30782 GEWAN, M.. 1952, tutrit vt- quality of fermented mungteans (Vtgna 
radiata Wilc zek) rId white kJdry teans (Pha:eolu- vular-is L.). M.Se. 
The:;i n. Colhe1-go, Laq-una, Uni ver:dity of the Philippine:; at Los Baios. 106p. 
En. , rnCu. , Q( Pt-f. , 11. 

1'haneoiLt vul ari:. Fr r:tation. Nutri! IVV- value. Amino acids. Methicnine.
 
Tzyptolhan. FlA tullce . PHil ipt incs.
 

An ext., w, ear-,rli,d cut a! the 11. of the Philippi ne to (1) isolate and 
ldeiti fy eit. erorj; ria :ponJble for the naturnal fer-mrentation of
 
murng bean: ;n:Edwhitf k nty teenn; (5) evaluate the nutritive quality of
 
the ferment! boear:: (cj,red with nonfermented beana; (3) determine the
 
effect, of fernm, rtut.ic n or ti: availability of amino acids (met. and
 
tryptolhan) and the oltoo-,crido:: utaechyose and raffinose in beans.


0Natural ft-r:2, rl a on o mu r4 1--ar and white kidney beans resulted in the 
improvement of their nut.rit.ivi: quality a:. evidenced by the significant 
increase: in avilohble Lracuriti of' limiti ng amino acids and their reap.
relative nutritive value . No detectable levels o, itbogenie 
microorfganism:: were fountd r the fermernting samples .he amounts of 
raffinone anditaehyoo :tigr;ificantly decreansed dur'ng fermentation, thus 
the problem of fla tuLi nce will be minJmit, d. (AS (extrat)) 

0639 
25330 HOSFIEIAD, G.1.; GHAPEtI , A.; UEPEI'SAX, M.P. 1964. P factcr analysis 
of yield and :ermory and phy:lcchemical data from tent: uned to measure 
culinary quality in dr-y cdIlb1e beans. Canadian Journal of Plant Science 
64(2):285-293. En., Stum. En., Fr., 21; Ief. [tgricultural Research Service, 
U.S. Dept. of Agr-iculture, East Laring, V.I48824, USA] 

Phaneolus v1IjnrJ:;. Cultivar's. Yields. Protein content. Cooking. 
Water ceonter,?. .,ied ch'aracterv. Procesing. Canned beans. USA. 

A principal frcLto analyni : wan applied o data for yield and 16 sensory 
and phyn-icochemical traits mnanured on I strains of black-seeded dry beans 
grown in Michiigan, lISA,in 1978 and 1979. Five principal factors were 
extracted from the correlation matrix of traits. These 'actors described 
soaking, cocked eolor, thermal, dry color, and general color constructs. 
The soaking, cooki d color and theral factor. are related to culinary
quality and accounted for 67.1, 73.j, and 67.8 percent of the variance in 
the 1978, 1979, and combine! data, reap. The factors themselves did not
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~T-jprovide an image by which culinary quality could be interpreted in a,
developmental sense-fiom the physicochemioal ti'aits of dry, so'aked, or 

'',coobean seeds .Major traits did, not appear'In more than1 factor in 
any of the analyses. When'theloadings were examined from the point of 
view oftne teats ratherthan factors, the .constructs 'whichemergedere 
coherent inoa ysohcle O t ene and reasonable 
biologically. Soaking, cocked color, and thermal constructs can be 
measured by the hydration coefficient, L color' value, and Kramer shear 
press, resp. These test were able to differenciate oulinary- quality among
teot samples. Yield and protein content were independent of culinary
quality. (AS) 

0640-
31070' AC1ORPLATTI, J.A.; WILSON, J..; UEBERSAX, M.A.; HSFIELD,G.L.
1987.. Effect of product evaluation temperature on processed bean texture 
analysis, MichiganDry Bean Digest 11(3):12-13. En., I1Ref.,Il.[ Dept.
Food Science &Human Nutrition, Michigan State Univ., East Lansing, MI 
48824,~USA] 

of 

P 

Phaseolus vulgaris.
USA. 

Canned beans. Temperature. Organoleptic properties. 4 

.. 

3 

Unopened canned navy beans cv. Seafarer ware adjusted for 15mi, to 
selected temp. from 20 to 60 degrees Celsius at 5-degree Celsius increments 
by submersion in a controlled temp. circulating water bath, or at 5degrees
Celsius through overnight storage in' a cooler, to evaluate the effect' of
'temp. on processed bean texture. The firmness-temp. coefficient (percent
change in firmness per degree temp. increase) over :the temp. range studied 
was negative for both firmness(-O.65 percent) and compression>C-0.75

percent) measurements, indicating that firmness processed beans decreased 

--has implications in overall consumer acceptability and should be taken into.,
consideration when evaluating sensory quality of processed heans. (CIAT) 

0641-'-
31o66'UEBERsAx, M.A.; ZABIK, N.E. 1987. Bean flour research program.
Michigan Dry Bean Digest 11(3):2-4,13,24. En., 43 Ref., Il. [Dept.' of Food
Science &Human Nutrition, Michigan State Univ., East Lansing, MI 48824,
USA] 

-

Phaseolus vulgaris. Bean flour. Marketing. Nutritive value. Uses. USA. 

A report on the utilization and arket development of dry heated edible 
bean flour fractions, is presented. -An overview-Is given on bean flour 
product characteristics, its functional properties In food product systems,
nutritional implications, and commeroial. assesment of ingredient
fractions. (CIAT) 

- 0642
31496 WHITE, J.M.; FORBES, R.B.; REDDY, K.R. 1986. Residues fromaseleoted
vegetable crops and their potential as biofuel. Proceedings. Soil- and Crop 
Science Society of Florida 45:105-107. En., Sum. En., 9 Ref. (Central-
Florida Research &Education Center, Sanford, Fl 32771, USA])" 
Phaseolus vulgaris. Snap beans. -Biomass production. Uses. USA.---

Vegetable crop: residues available, after harvest were found to offer
significant amounts of- feedstock for possible conversion to methane gas.
About 208, 385 Mg dry -wt. of residue could be produced by sweet maize, snap
bean, radish, cabbage, and carrot grown on about 60,224 ha, representing a
-residue yield of about 346 Mg dry wt./ha. N conon. In sweet maize, snap 
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bean, radinh, cabbage, and carrot averaged 1.71, 1.83, 3.56, 1.88, and 2.16
 
percent, resp. (AS (extract))
 

0643
 
30718 WLHIIELM, L.R. 1980. Forced ventilation cooling of commercial snap

bear :hipment:.. Tenneree 
 Farm and Home Science no.116:25-27. En., 3 Ref.,
 
Ii.
 

Phae--olu.; vul arJ:. Snaf bean:. Pi.cttLutlon. Procesrring. USA. 

The effectiv,e::, of an air :wcol-diuct :-y:,tir nirovidfrg forced 
VentJlJ it loh. cool jiri to (r el'E itl rio, l.t/be o , cJpment: wo:: tested uing 3
 
-cool rffi ci'tior: 0,F 0.60, 0.91, 
 and 1.21 r w.id , (acoop configurations A 
and !, ,,ret en tci with al 1 wicthia; C wi' i. the 0.tO-m width only) to 
de te mi ii . iM .OLI t Cl a t: it': IXL;oduced ft tho duct an a funetion 
of veh Cl( -,vud ord ar-d , t coijJtJcr: . Th, aIir-duct coolinF qyattm 
dea cribed w;:: (l ( n1 y t Icc '. i; proVid!! jr n-tr r-l t, cooling of rlap 
Lean:v. 'J*:( ;Ind corT'J' gri oGl of the :ccoo[ ;Ofccted kith ouct otatic 
Ireaclirt a.1d i.-17;Gt of, (ooliri . C(tlJ'J O:,matlc ; (with top in:talled) waq
rer.ativwelV width-i our ;6rc trAnd : p.j e' ! : : afooted ty opcraItng 
c o nd t i o n : ,. A ..60 - ro(,( w l i'tr% -4 dtl . a oe ' :,uW ,icen t l y lo (top 
Corfjlg'ot1 l o A. T7;" CIo,. duct ,tat ic re:;;ure to totl rC;c;ureCould 
Le 0.70 fcr c(,r it7,ur r , A. V(e L,4c :Ied V-: thfo neot, important factor 
af Icmt nj7 ;!:g ' 1fle;w t r t: 1t!:.;af v Fra.It (T1" a re ornonab e :;ize


rIov d :(r coclCirg It: p0a ":r d 
 vcb1e l c , 11it, air IC W tu'oduced by typically
ccle loon I:: a:t;:tonlally lower than that lroduced in tran:.sit. (CIAT) 

aeei oo 0434l 
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ABBREVIATIONS AND ACRONYMS 

A Angstrom(s) 
 DM Dry matter
 
ABA Abscisic acid DNA Deoxyribonucleic acid
 
ac Acre(s) 
 EC Emulsifiable concentrate
 
Af. Afrikaans 
 EDTA Ethylenediaminetetraacetic
 
a.i. Active Ingredient acid
 
alt. Altitude EEC European Economic Community
AMV Alfalfa mosaic virus e.g. For example 
approx. Approximate(ly) 
 ELYSA Enzyme-linked immunosorbent
 
Ar. Arab assays
atm. Atmosphere EMS Ethyl methane sulfonate 
ATP 
av. 

Adeno:3ine 5'-triphosphate 
Average 

En. 
EP 

English 
Preliminary Trlials, CIAT 

BAP 
OBMV 

6-Benzylar.inopurine 
Broad bean mosaic virus 

Es. 
cypt. 

Spanish 
Experiment(s) 

ECMV 
Pg. 

D3ean ccamor, mo. aic virun 
Bulgarian 

exptl. 
Fr. 

Experimental 
French 

DGEV 
.1GYMV 

Bear; 
Bean 

golden 
g0] den 

mou:aic 
yellow 

vi rua 
moaic 

ft-ca 
FYP 

Foot candles (10.76 
Farmyard manure 

lux) 

DOI; 
BPHV 

vi rus 
Biochcemical oxiFen demand 
Pean pod ilsattle vim.-u 

g 
G 
GA 

Gram( s) 
Ciga (109) 
Gibberellie acid 

B13V 
BM.',11 

bV 
3YMV 

jean rugore zo:aIc virus 
Soar; sotthern so Ic 
viru:s 
Biological vala,. 
Pean yellow mo:,aic virus 

gal 
GE 
GE s 
GLC 
Gr. 

Gallon(s) 
Gross energy 
Glucose entry rates 
Gas-liquid ctrrorrtography 
Greek 

ca. 
CAS) 

CIV 

COO 
ClS) 

About (circa) 
Can,cva Afrlca nn,msae 
d sene 
Ca, a.a Afr ican mosaic 
Vivlu 
Casntiva bacterial blight 
Casava Drown streak 

h 
ha 
IC 
IIDP 

fie. 

flor'(s) 
lectare(n) 
flydrocyanic acid 
Hydroxypropyl distarch 
phosphate (madifled cassava 
starch) 
Ifebrew 

d I se i ' Hi. Hi ndi 
CEC Cation exsian-e capacity III Harvest index 
CEO C02 exchangpe rate hp Iorsepower 
CF 
CGR 

Casnava flour 
Crop growth rate 

flu. 
IAA 

Hungrian 
Indoleacetie acid 

Ch. 
CLM 

Chinese 
Cassava leaf meal 

IDA 
IDYAN 

Indolebutyric acid 
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0633 0t35 0636
 

ECUADOR
 
0096 02'16 0270 0528 0583 0619
 

EGYPT
 
0052 0134 0148 0305 0365 0539
 



EL SALVADOR 

0137 0141 0146 0620 0623 0625 


FLASMOPALPUS 

0081 


ELECTRON MICROSCOPY 

02116 0266 0365 0373 0534 


ELSINOE PHASEOLI 


0585
 

EMBRYO 

0011 0016 0042 0178 0230 0430 0455 

0589 0597 


EMERGENCE 
007 0264 0462 0504 0535 


F2POASCA 
0464 


EMPOASCA FABAE 

0560 


INSECT CONTROL
 
CHEMICAL CONTROL 

0556 


PLANT INJURIES
 
0499 


EMPOASCA KRAEMERI
 

INSECT CONTROL
 
0166
 
RESISTANCE 

0577 

ENTOMOLOGY 


0094 0163 0165 0166 0167 0172 0375
 
0376 0418 0419 0421 0422 0498 0553 

0555 0557 0577 


ENTYLOMA PEl'UNIAE 

0120 


ENZYmES 
0002 0004 0011 0021 0026 0029 004 

0047 0049 0050 0051 0054 0055 0056
 
0061 0062 0064 0065 
0124 0191 0206 

0229 0230 0237 0238 0240 02,1 0245 

0247 0255 0259 0269 0272 0275 0276 

0282 0336 0341 
0343 0347 0348 0351 

0357 0359 0409 0412 0417 0420 0431 

0433 0436 0447 0458 0518 0520 0521 

0533 0566 0589 


EPICAUTA 

0081 


EPILAClN' VARIVESTIS 

0170 0311 0541 0552 0560 


128
 

INSECT CONTROL
 
0464
 

CHEMICAL CONTROL
 
0556
 

PLANT INJURIES
 

0067 0169 0172 0499
 
RESISTANCE
 
0378
 

EREMOTHECIUM 
0171
 

ERYSIPHE POLYGONI
 
DISEASE CONTROL
 
0120 0464
 
EPIDEMIOLOCY
 

0120
 
SYMPTOMATOLOGY
 
0120 0464
 

ETHIOPIA
 
0301 0587
 

ETHYLENE PRODUCTION
 
0023
 

EVAPOTRANSPIRATION
 
0043 0435 0438 0482
 

EXPERIMENT DESIGN
 
0210 

FAT CONTET
 
0066 0196 0229 0280 0309
 

PODS
 
0308
 

FATTY ACIDS
 
G229
 

FEDERAL REPUBLIC OF GERMANY
 
0C34 0039 0061 0143
 

FERMENTATION 
0059 0638
 

FERTILIZERS
 
0017 0069 0070 0071 0077 008C 0081
 
0201 0203 0205 0207 0208 0253 0287
 
0289 0294 0295 0296 0298 0308 0320
 
0407 0408 0411 0413 0464 0466 0467
 
0471 0472 0473 0474 0477 0478 0481
 
0494 0501 0517 0615 0635
 

FIBER CONTENT
 
0066 0196 0280 0308 0309 0461
 

FIJI
 
0009
 



FLATU1LENCE 
0100 0402 0403 0638 


FLOW 'RING 
0C34 0037 0042 0099 0175 0248 0356 

033,9 01176 0580 0592
 
PHOTOPERIOD 

0079 0290 

TElPERATUE 
0043 0231 0290 


FOLIAGE 
0169 021:8 0253 0294 0295 0296 0293 
0307 0407 0524 

FRANCE 
0014 0015 0022 0023 OCJI1 0168 0176 
0178 0200 0206 0231 0351 0)41 01442 
oos 

Eil70O5 

0200 


FUNGICIFES 
0109 0132 0133 0137 0138 0145 0310 

0354 0356 0360 0369 0517 0527 0531
 
0536 0560 


FUSARI UM
 
0132 0353 0464 


FIJSAPIUM OXYSPO;4UH
 
DISEASE CO,'f o! 

0528 


SYMPTCT'ATOLOGY 
D528 


FUSARIUM SOLANI PHASEOLI 

03141 01486 0523 

DISEASE CONTROL 

0119 0120 0528 

EPIDEMIOLOGY 
0119 0120 

INOCULATION 

0127 

RESISTANCE 


0127 0606 

SYMPTOMATOLOGY 

0119 0120 0127 0528 


GENES 

0002 0014 0015 0062 0102 0124 0174 

0351 0363 0383 0390 0391 0397 0459 

0460 0520 05140 0543 0558 0566 0567 
0575 0595 0599 0612 


GENOTYPES 

0024 0163 0188 0270 0290 0327 0376 
0408 0418 0448 01484 0579 0580 0588 
0603 0614 

129 

GEOGRAPHICAL DISTRIBUTION 
0170 0270 0608
 

GERMAN DEMOCRATIC REPUBLIC 
0060
 

GERMINATION 
0016 0037 0130 0132 0337 0504
 
SEED
 
0098 0218 0265 0267 01158 0462
 

DISEASES AND PATHOGENS 
0132 0171
 

TEMPEATURE
 

0208 02614 0265
 

GERMPILASM 
0003 0099 0112 0126 0175 0182 0185
 
0186 0187 0188 0330 0501 0506 05611
 
0565 0560 0570 0513 0574 0575 0576
 
0577 0578 0579 0582 0583 0584 0585
 
0586 0587 0588 0589 0591 0592 0594
 
0604 0609 0614 0620 0624 

GIBDERELLINS
 
0044 0160 0449 0451
 

GLUCOSE
 

01142 0280 0350 

COHSYP1IIM }I2RSUTUM 

0502
 

GREEN MANURES 
0474 0482
 

GROWTH
 
0006 0039 0075 0242 0257 0260 0284 
0292 0374 0410 0429 0449 0470 0474 
LIGHT 
0040 
MDJERALS AND NUTRIENTS
 
0031 0032 0033 0044 0250 0266 0287 
0289 0300 0371 0394 04"*I 0)467 0478 
0481 0551 
NUTRIENT SOLUTION 
0 i10032 0044 0250 0266 0300 0394 
PLASTING 
0076 0318 0535
 
SOLAR RADIATION
 

0020 0040
 
SPACING
 
0087 0535
 
TEMPERATURE 
0043 0076 0411 0438 0579
 

GUATEMALA
 
0139 01)410186 0270 0321 0392 0404
 
0620 0621 0623
 

HAITI 
0175 0200 0620
 

] 



HARVESTING 
0081 
0082 0325 0464 0478 0488 01:89 


HEAT TREATMENT 
0219 


H!ELIOTHIS ZEA 

PLANT iNJURIE:S 
0499 

HEMIPTERA 


C163 0171 


HERBICIDES 
0048 0063 0083 )302 0303 0306 0319 

0432 0487 01492 0635
 
DISEASES AND PATHOGENS 
0337 0486 0531 

PLANT INJURIES
 
0312
 

IIETEROSIS 


0382 

HOMOPTERA 
0167 0376 0499 0538 0542 0560 0577 

INSECT CONTROL 
0166 0556 


HONDURAS 


0270 0620 U'6210623 0625 


HOST RANGE 
0120 0365 0557 


HOSTS AND rATHCGENS 
0"50 0157 


HUMAN NUThITION 

00447 0189 0190 0193 0194 0195 0197 

0198 0223 02211 0398 01402 0404 0573 

0638
 

HUNGARY 


0512
 

HYBRIDIZING 

0006 0178 0389 0572 0573 0590 0597 


HYBRIDS 


0178 0183 0590 0593 0598
 

HYDROLYSIS 
0053 

HYPCCOTYL 
0025 00149 0129 0351 
0355 0359 0443 


ILLUMINATION 

0041 0079 


130 

INCOME 
0093 0096 0159 0212 0213 0308 0309
 
0318 03214 01415 01182 0633 0636 

INDETERMflJATE CULTIVARS 
0204 0450 01451 0568
 

INDIA 
0054 007P 01114 0147 0164 0245 0256
 
0258 0262 0302 0310 0330 0382 0391
 
0396 0413 0549
 

INDOLEACETIC ACID
 
0009 (1025 0261 03314 0452 0610
 

INFLORESCENCES 

0007 0234 01151
 

INHIBITORS
 
01148 0230 02147 0259 0262 0272 0276
 
0392 0420 01433 0436 

INJURIOUS INSECTS 
0212 0213 0427 01483 0553 0554 0558
 
0559 0595 
COLEOPTERA
 

0067 0081 00914 0165 0168 0169 0170 
0172 0173 03011 0311 0378 0418 01419 
0420 0421 01422 0461: 01499 05141 052 
0555 0556 0557 0560 0577 0565 
DIPTERA 
01 ' 0188 0585 05 0 0604
 
HEMIPTERA 
0163 0171
 
HOMOPTERA
 

0166 0167 0376 01499 0538 0542 0556 
0560 0577 
LEPILOPTERA 
0081 0304 0315 0380 0381 0499 

INJURIOUS MITES
 
0377 0562
 

INSECT BIOLOGY
 
0163 0165 0166 0167 0172 0375 0376
 

0418 01419 01421 01422 01498 0553 0555
 
0557 0577
 

INSECTICIDES
 
0019 0056 01614 0218 0381 0556 0559
 

INTEGRATED CONTROL 
DISEASES AND PATHOGENS
 

0108 0117 0135 0346 0531
 

INTERCROPPING
 
0089 0091 0321 0495 0498 0500
 



ZEA MAYS 

0017 0070 0084 0092 0093 0094 0095 

0096 0097 0184 0313 03!4 0315 0316
 
0317 0318 0319 0320 0322 0323 0494 

04)o 0497 01499 0502 0596 


IRON 

0066 0253 0295 05148 

LEAVES 

0030 0254 0432 

MINERAL DEFICIENCIES 


01432 0448
 
HOOTS
 
0071 0073 0254 02911 

STEMS 
0254
 

IRRADIATION 

0219 0236 014211 0438
 

IRRIGATION 
0043 0068 0074 0075 0257 0283 0292 
0293 0307 0435 01465 0466 0470 01476 
01479 0485 05814 

ISARIOPSIS GRiS;FOLA 

0587 

DISEASE CONTROL 

0116 0120 0528 


CHT'NICAL CONTROL 
0118 0354 


EPIDEMIOLOGY 

0106 0120 


RES:STANCE 
0017 0099 0342 0343 056140569 0574 

0586 

SYMPTOMATOLOGY 


0116 0120 0528 


ISOLATION 

0101 0111 0116 0117 0119 0122 0123 
0146 0151 0207 0332 0339 0341 0343 
0351 0361 0362 0364 0368 0370 0508 
0510 0515 051., 0522 0526 0537 0538 
0542 05146 

ISRAEL 

0372 


ITALY 


0019 0063 0220 0364 0433 0507
 

JAPAN 


0018 0590
 

KENYA 


0092 0202 0323 0476 0496 0500 0587 


LABOR 


0636 


!31
 

LABORATORY ANIMALS
 
0190 0193 0195 0398 0402 0403
 

LABORATORY EXPERIMENTS
 
0015 0028 0039 0048 0063 0101 0114
 
0116 0117 0119 0122 0123 0124 0151
 
0161 0169 0207 0234 0263 0331 0332
 
0338 0339 0341 03143 0351 0361 0362
 
0364 0368 0370 01153 0508 0510 0515
 
0519 0522 0525 0526 0537 0538 0142
 
0546 0589 0597
 

LAGRIA VILLOSA
 
03014
 

LAND PREPARATION
 
0081 0175 0464 0517
 

LATIN AMERICA
 
0194 0622
 
DISEASES AND PATHOGENS 
0343 0573 0575
 
GERMPLASM
 

C"2'i t575
 
MARKETING
 
0633
 
PRODUCTION
 
0212 0213 0468 0626
 

LEAF AREA 
0075 0085 0158 0258 0291 0292 0371 
01408 01138 01450 0148140580 

LEAVES
 
0001 0005 0007 D009 0011 0012 0020
 
0022 0023 0024 00,26 r029 0034 0041
 
0043 0045 X'wJd j,,, 0064 0157 0235
 
0236 0237 0239 0240 0241 02142 0243
 
0214)4 0245 02146 G25C 0257 0258 0259 
0261 0269 0282 02h'0429 01439 01453 
01158 0476 04b0 0563 
DISEASES AND PATHOGENS 
0100 0103 0105 C110 015 01314 0138 
0143 0144 0356 0443
 
INJURIOUS INSECTS
 
0173
 
MINTERALS PND NUTR.. 'ITS
 
0030 0032 0033 00114 0105 0162 0249 
0250 0254 0255 0287 032 0445 

LEBANON 
0361
 

LECTINS
 
0035 0046 0239 0277 0383 0399 0458
 
0558 0598
 

LEGUME CROPS
 

0500
 



LEPIDOPTERA 

0081 0304 0375 0499 

INSECT CONTROL 


0380 0381
 

LEPTINOTARSA DECEMLINEATA 

0498
 

LESOTHO 
0588 


LIGHT 


0009 0027 0041 0057 0064 0235 0243 

0244 04145 

GR14TH 


00140
 
PHOTOPERIOD 

0079 


LODGING 


0484 0490 0581 


LOXAGROTIS ALBICOSTA 

INSECT CONTROL 


0380 

LYGUS HESPERUS 


0163
 

MACROPHOMINA PHASEOLI 

0114 0353
 
DISEASE CONTROL 
0119 0120 


CHEMICAL CONTROL 

0337 


DISEASE TRANSMISSION 
0337 

EPIDEMIOLOGY 

0119 01,10
 
SYMPTOMATOLOGY 


0119 0120 


MAGNESIUM 

0066 0072 0093 0254 0446 0481 

PLANT ASSIMILATION 

0073 0253 025

r 
02914 0295 0296 04,'
 

MALAWI
0190 0220011 

0190 0232 0233 0588 

MANGANESE 
0071 0253 0254 02914 0295 0548 


MANIHOT ESCULENTA 

00814 0495 0502 


MANURES 


0474 0482 


MAPS 

0468 


132
 

MARKETING
 
0212 0213 0215 0416 0586 0624 0626
 
0629 0630 0631 0633 0641
 

MARTINIQUE
 
0211
 

MATHEMATICAL MODEL
 
C159 0258 0284 0352 0374 0429 0450
 

0535 0552
 

MATURATION
 
0037 0168 0175 0330 0573 0578 0580
 
0599
 

MECHANI CAL DAMAGE
 
0160
 

MECHANIZATION
 

0217
 

MEGALOTOMUS PARVUS
 
0304
 

MELOIDOGYNE ARE2ARIA 
0550
 

MELOIDOGYNE HAPLA 
0528 0550
 

MELOIDOGY,11E INCOGNITA 
0349 C369 U370 0371 0528 0548
 
NEMATODE CONTROL
 

CHEMICAL CONTROL 
0549
 

RESISTANCE
 
0550
 

MELOIDOGYNE JAVANICA
 
NEMATODE CONTROL
 
CHEMICAL CONTRCL
 
0372
 

RESISTANCE
 

0550
 

METABOLISM
 
0048 0261 0161 0162 0229 0231
 

METHIOIINE
 
U014 0270 0638
 

MEXICO
 
0003 0170 0260 0270 0281 0319 0322
 

0324 0349 0378 03814 0408 0409 0412
0426 0438 0482 0493 
0501 0505 0552
 
0582 0589 0607 0613 0620 0630
 

MICROBIOLOGY
 
0059 0061 01400 0427
 



MICRONUTRIENTS 

0030 0066 0071 0072 0073 0093 0195 

0250 0251 0252 0253 0254 0255 0266 

0278 0294 0295 0296 0297 0300 0432 
04141 0446 014148 0461 0467 0481 0548 

MINERAL CONTENT 

0066 0071 0196 0248 0251 0252 0253 

0266 0294 0295 0206 0298 0299 0371
 
0394 01408 0413 0441 04112 041,4 0447 
0548 0551 061) 


LEAVES
 
0030 0250 0254I 0255 0256 01145 

SEED 


0407 01161 
STEMS 

0249 0254 0278 


MINEI::AL DEFI CIENCIES 
0288 0394 01132 011116 0448 0469 0481 
0573 0584 

MINERALS AND NUTRIENTS 
0032 0033 0105 0162 0249 0250 0266 
0278 0285 0297 0300 0551 
BORON 

0071 0294 0295 0'467 0481 

CALCIUM 
0031 0066 0071 0073 0093 0195 0229 
0248 0253 0251; 0294 0295 0296 0446 
0461 0481 05148 
COPPER 
0251 0253 02514 0294 0295 041414 0467 
05148 
IRON 
0030 0066 0071 0073 0253 02514 024 
0295 0432 014148 05148 
MAGN ESI UM 
0066 0072 0073 0093 0253 02514 0255 

02914 0295 0296 04116 0411 0481 

MANGANESE 

0071 0253 0254 0294 0295 0548 

MOLYBDENUM 

008L 0467 

NITSOGEN 


0031 0069 0073 0080 0193 0201 0203 

0205 0211 0253 0287 0288 0289 0295 
0296 0298 0371 01407 0408 01411 0413 
04111 0442 0445 01446 0447 0466 01467 

01471 0472 01477 0481 0494 0501 0614 

0615 

PHOSPHORUS 

0017 0072 0077 0253 0254 0294 0298 

0299 0308 0394 01469 0473 0478 0573 

0r84 


POTASSIUM
 
0031 00144 0066 0073 0080 0093 0201
 
0248 0253 0286 0287 0288 0294 0295 

0296 0299 0437 0467 0472 0481 04914 

0548 


133
 

ZINC
 
0030 0066 0071 0195 0252 0253 0254
 
0255 0294 0295 0467 0481 0548
 

MITOCHONDRIA
 

0014 0015 

MOLYBDENUM
 

0080 0467
 

MORPHOGENESIS 
0042
 

MOAMBIQUE 
0588
 

MULCP ING 
0128 0137 0139 0141 0494
 

MUTATION
 
0109
 

MYCORRHIZAE
 
0298 0299 0405 0478
 

MYCOSES 
0017 00149 0081 0099 0102 0111 0112
 
0113 0115 0118 0121 01211 0126 0129
 
0130 0131 (133 0136 0137 0139 0142
 
0145 0177 0180 0182 0184 0185 0186
 
0317 0337 0340 0342 0344 0347 0348 
03149 0353 03514 0355 0357 0358 0359
 
0360 0369 03814 0388 0390 01483 01486 
0517 0518 0520 0521 0523 05214 0525 
0527 0528 0529 0531 0532 0533 0534 
0535 0536 0560 0564 0565 0569 0572 
0574 0583 0585 0586 0587 0599 0603 
0604 0605 0606 0624
 
EPIDEMIOLOGY
 
0106 0108 0116 0119 0120 0135 01140
 
0141 03146 0352 0516 0530
 
INOCULATION
 
0108 0127 0211 0345 0350 0522
 
ISOLATION 
0111 
0117 0119 0122 0123 03141 0343 
0351 0370 0515 0519 0526 
LEAVES 
0125 01314 0138 0143 01144 0356 0443 
PODS 
0110 
ROOTS 
04143 
SEED 
0132 0171 01164 0573
 
TEMPERAT1JRE
 
0109 0134 0143 0516 0573
 

NEMATODES
 
0157 0158 1349 0369 0370 0371 0528
 
0547 0548 0550
 



NEMATODE CONTROL 

0156 0372 0549 


NEMATOSPORA 

0171 


NETHERLANDS 


0235 02143 0350 01454 0551 0611
 

NEW ZEALAND 


0086 0107
 

NEZARA VIRIDULA 

0171 


NICARAGUA 
0017 0130 0620 0623 0625 


NITROGEN 
0211 0371 04145 06114 
FERTILIZERS 
0069 0080 0201 0203 0205 0253 0287 
0289 0295 0296 0298 01407 01408 01111 
01413 01466 0467 0471 0472 01477 01481 
04914 0501 0615 

MINERAL rEFIC]ENCIES 

0288 014146 01181 

NUTRIENT UPTAKE
 
0031 0073 0253 0295 0296 04147
 
PLANT ASSIMILATI(l 
0031 0073 0253 0295 0296 01111701466 

PROTEIN CONTENT 
0069 0193 01407 0413 014141014142 

NIlROGE?, FIXATION 
0161 0200 0203 0205 0289 0406 01108 
01109 01410 01411 01112 0573 0612 0613 
0614 0615 0616 

NODULATION 
0202 0201 0206 0207 0208 0209 0406 

0409 01410 01112 0611 0612 0613 0616
 
0617 

MINERALS AND NUTRIENTF 
0201 0203 0205 0289 02 ',09 01407 
01111 01178 06114 0615 

NOXIOUS ANIMALS 
0067 0081 0081 0094 0156 0158 0163 

01614 0165 0166 0107 0168 0169 0170
 
0171 0172 0173 0185 0188 0212 0213 

03014 0311 0349 0369 0370 0371 0372 

0375 0376 0377 0378 0380 0381 01118
 
0419 01420 0421 01422 01427 014614 0483 
0499 0528 0538 05141 0542 05147 0548 
05119 0550 0552 0553 05514 0555 0556
 
0557 0558 0559 0560 0562 0577 0585 

0590 0595 0604 


NUCLEIC ACIDS 

00,' :0'140015 0016 0026 0050 0061 


134
 

0062 01211 0153 01714 0282 0347 0351
 
0383 0508 0566 0612
 

NUTRIENT SOLUTION 
0031 0032 001414 02148 0249 0250 0252 
02511 0255 0266 0278 0285 0300 0394 
01441 014142 01445 011116 

NUTRIENT TRANSPORT 
0033 02148 01152
 

NUTRIF4T UPTAK:E 
0030 0031 0032 0073 0251 0252 0253 
0255 0256 0266 02911 0295 0296 011114 
01147 01173 C478 

NUTRITIONAL REQOUIREMENTS 
0017 0069 0070 0071 0077 0080 0081 
0201 0203 0205 0207 0208 0253 0287 
0289 029 0298, 0296 0298 0308 0320 
0407 01108 01111 01113 014614 01166 01167 
0471 01472 01173 0474 01177 01178 01481 
01182 014914 0501 0517 0615 0635 

NUTRITIVE VALUE 
00117 0190 0193 0195 0198 0223 0224
 
0573 0638 06111
 

OCEANIA
 
0009 0038 0066 0076 0086 0107 0155
 
02142 01147 01152 0591 0631
 

OIDIUM DALSAMII 
0528
 

ON-FARM RESEARCH 
0573 0583 0586 0622 0623
 

OOT44ECA BNE3NIGSENI 
0585
 

OPHIOMYIA PHIASEOLI 
0164 
RESISTANCE 
0188 0585 0590 0604
 

ORGANOLEPTIC PROPERTIES
 
0017 0197 02214 0608 0640
 

OSTRINIA NUBILALIS
 
0561
 

OUTCROSSING
 
0232 0233
 

OVIPOSITION
 

0562
 

OZONE
 
0159 0260 0374
 



AIR POLLUTION PHASEOLUS LUNATUS
 
0373 0006 0008 0187 0260 0591 0592 0597
 

PALATABILI TY PHASEOLUS POLYANTHUS
 
0189 056S 0590 06011
 

PANAMA 
0081 01140 0141 0620 PHENOL CONTENT
 

01434 0609
 

PAhAGUAY PHENOLOGY
 
0625 0232 0529
 

PATHOGENICITY PIILI PPINE, 
01011 0107 01114 0119 0122 0123 0131 0337 0638
 
0151 0153 0339 03143 03614 0367 0508 
0510 0515 0519 0522 0526 0537 0538
 
(0542 PIIOMOPSIS
 

0120
 

0270 0584 08 (121 PHOSPHOIRUS 
0017 0072 0077 0080 0201 0254 0287
 

lqClT (11;7h1. 50289 0298 0298 0299 0308 0413 0467
 
00B1 010 01) 5 01 0115 11116 0117 017 1 01172 0149' 0)501
 
01 18 011) 0120 0121 0128 0133 0136 MINEIlAL DEFICJENCIES
 
01' 0147 ()11,9 01 56 0115 0166 0218 0288 03911 01146 0469 01481 0573 0581
 
03 134 0 342 C3146 03514 0356 0360 NUTRIENT UPTAKE
 
03(19 0 0177 03h0 0381 01419 011614 0253 0294 0295 01473 01478
 
01491 0111 05 14 0517 0527 0528 0529 PLANT ASETMILATION
 
0531 0513 0536 05149 0555 0556 0559 0253 02911 0295 0111 01173 01478
 
051 0 06(45 

PHOTOPE£1OI)
 
IETIOL,E, 0079 0290 0573
 

0029 0ROWTHl 
0579
 

0093 0109 0185 0278 0281 0142 0469 
)573 PHOTOSYNTHESIS 

AGRICULTURAL LIME 0020 0022 0027 00311 00141 0061 00611 
0070 0207 0208 014714 0161 0235 02143 02414 0250 0255 0257 

0259 02814 0371 0373 01438 0439 0445
 
PHASELOLLJ4I 05148
 

0269 0270 0327 014143 0566 0598
 
PHYLLOPHAGA
 

PHASEOLUrS ACUT FOLIIUS 0081
 
0006 0008 0183 0187 0260 0264 0292
 
0500 0597 PHYTOALEXINS
 

00149 0062 01211 0269 0270 0327 0341
 
PHASEOLUJ; ANGUSTISSIHUS 014143 01459 0566 0598
 

0178
 

PHYTOHEMAGGLUTININS
 
0046 0239 083 0399 0'458 0558 

PHASEOLUS AUREUS 
00214 PHYTOPUTHORA 

0120 
PHASEOLUS COCCINEUS
 

0006 0008 0024 0181 0187 0339 0389 PIEZODORUS GUILDINII
 
0565 0590 0591 0597 0603 0604 00914 0171
 

PHASEOLUS DUMOSUS PLANT AGE
 
0260 0450
 

135
 

el 



PLANT ANATOth 

0001 0005 0006 0007 0008 
0009 0010 

0011 0012 0017 0018 0020 0022 0023 

0024 0026 0029 0030 0032 0033 0034 

0035 0038 0039 0041 
0042 00143 00414 
00115 0048 0056 0057 0060 00614 0066 

0071 0073 0098 0100 0103 0105 0110
 
0125 0131 0138 01143 0141140157 0162 

0168 0171 
0173 0178 0192 0199 0208 

0217 0230 0231 0232 0234 0235 0236 

0237 0239 0240 0241 02112 0243 021414 

0245 02146 
0249 0250 0251 02511 0255 

0256 0257 0258 0259 0261 0263 0269
 
0278 0279 0282 028J 02814 0287 0291 

0292 02911 0296 0298 0305 0308 0333 

03140 0356 0371 0383 0385 0386 03911
0426 04429 0430 01131 04432 0143140436 
01137 01439 014143014141401145 01414701451 
0I52 01153 01151101155 01156 01158 0116101162 01476 01180 0511 0551 0563 0589 

0591 0597 0598 0607 0616 


PLANT ARCHItTECTURE 

0175 0l4811 
 0573 0581 0602 


PLANT JSIM-1 LATION 
0019 0022 PD30 0031 0032 00140 00113 
0073 0083 1251 0252 0253 0255 0256 

0266 0273 0281 02914 
0295 0296 01438 

0440 04414 41144701511 (4055 01461 04466 
01473 01478 0607 0609 

PLANT BR4EEDING 
0090 01111 0176 0177 0182 0183 0188 
0232 0233 0283 0394 0397 01427 0563 
0565 0570 05714 0577 0578 0579 C589 
0592 0598 05399 06011 0609 06211 
CROSSBREEIING 


0102 0180 0181 0270 0363 0382 0385 
0386 0390 0391 143943 0396 0582 0563 
0586 0590 0596 0597 0602 0603 
HIYDRIDIZING 
0006 (117 07-'120573 0590 0597 
MU1JTA'i 0 ; 

clo 

S',ELF
CT10N
 

0179 0161 0367 05800575 0581 (4590
0595 0603 0611 


PLANT DEVELOPMENT 
0006 0020 0031 0032 0033 0037 0039 

00140 00112 00143 004410075 0076 0087 

0098 0168 0175 02442 0250 0257 0260 

0266 0284 
0287 0289 0292 0300 0318 

0330 0311 0374 0391 04410 0411 0429 

0438 04449 01455 0467 01170 0474 0478 

0481 0535 0551 0573 0578 0579 0580 

0599
 

PLANT FERTILITY 


0397 


136
 

PLANT HABIT
 
0005 0006 0007 00140 0097 0099 0102
 
0204 0228 0320 0329 0385 0389 0391
 
01450 0451 0469 0471 0491 0497 0568
 
0574 0580 0581 0583 0588 0591 0600
 
0605
 

PLANT INJUR!ES
 
0067 0116 0160 0165 0169 0172 0173
 
0378 01199 05114 0530 0555
 
IIERBICIDES
 

0312
 

PLANT NUTRTILl
 
0248 0250 0283 041142
 

PLANT PHYSIOLOGICAL DISORDERS
 
0162 0373 0446
 

PLANT PIIYSIOLOGICAL PROCESSES
 
0158 0292 01150 01176 0551
 

ABSCISSION
 
0029 0451
 
NUTRIENT TRANSPORT
 

0033 02118 01452
 
PIIOTOSYNTHESIS 
0020 0022 0027 0034 001110061 0064 
0161 0235 0243 0214140250 0255 0257 
0259 02814 0371 0373 0438 01439 014145 
0548 
PLANT ASSIMILATION 
0019 0022 0030 0031 
0032 0040 0043 
0073 0083 0251 0252 0253 0255 0256 
0266 0273 0281 0294 0295 0296 0438 
041140 01411 0447 0115110455 0461 0466 
01473 0478 0607 0609 
PLANT RESPIRATION 
0143 02112 0616 

PLANT PTGMENTS 
0030 0058 0221 02110 0214 0266 0282 
0371 0413 0432 

PLANT RESPIRATION
 

01143 0242 0373 0616 

PLANT TISSUES
 

0263 

PLANTING
 
0076 0081 0082 0094 0301 0304 0318
 
0320 01451 0146140493 0600
 
SPACING
 
0067 0078 0085 0086 0115 0221 0305
 
0308 0309 0311 0316 0317 0323 0482
 
04811 0496 0501 0517 0535
 

POD CHARACTERS
 
0221 0268 0305 0329 0391 
0477 0489
 
0624
 



PODDING 

0037 0042 0043 0076 0268 0356 0389 

0476
 

PODS 


0007 0098 0203 0245 0256 0305 0306 

0426 0451 

DISEASES AND PATHOGENS 

0110 

INJURIOUS INSECTS 

0168 


POLAND 

0044 

POLLEN 

0234 


POTASSIUM
 
0044 0066 0080 0093 0201 0248 0286 

0287 0299 0437 0467 0472 0494 0548 

MINERAL DEFICIENCIES 
0288 0481 

NUTRIENT UPTALT 

0031 0073 0253 0294 0295 02C)6 

PLANT ASSIMILATION 
0031 0073 0253 0294 0295 0296 


PREDATORS AND PARASITES 


0094 0126 

PRICES 

0159 0212 0213 0215 0415 0618 0624
 
0630 


PROCESSED PRODUCTS
 
001417 0059 0189 0196 0197 0221 0222 
0224 0225 0271 0273 0280 0281 0398
 
01123 0424 0425 0425 0639 0640 06h0 

PROC FSSING 
0059 0212 0213 0219 0220 02?7 0423 
0425 0638 0639 0643 

PRODUCTION
 
0081 0212 0213 0215 0414 0468 0626 

0628 0629 0630 0631 


PROLINE
 
0480 

PROPAGATION
 
0263 


PROTEIN CONTENT
 
0002 0014 0025 0066 0069 0193 0196
 
0198 0206 0224 0242 0272 0279 0280 

0282 0309 0327 01413 0441 0442 0457 

0598 0638
 
PODS 

0305 0308 


137
 

SEED
 
0270 0407 0461 0639
 

PROTEINS 
0016 0239 0246 0276 0404 0433 0459 
0558 0567 
AMINO ACIDS 
0193 0272 0457 
ANALYSIS
 
0046 0052 0058 0060 C240 0272 0274
 
0275 0279 0457 0458 0460 0521 0566
 

0613
 
DIGESTIBILITY
 
0192 0193 0198 0199 0609
 

PSEUDOMONAS PHASEOLICOLA
 
DISEASE TRANSMISSION
 
0513
 

PSIJDOMONAS PUTIDA
 
0431
 

PSEUDOMONAS SYRINGAE PV. PHASEOLICOLA 
01011 0107 0336 0337 0507 0508 0512 
0528 0575 

PSEUDOMONAS SYRINGPE PV. SYRINGAE
 
0100 0105 0334 0335 0508 0509 0513
 
0583
 

PUERTO RICO
 
0133 0339
 

PYTHIUM
 
0017 0119 0120
 

RACES 
0104 0107 0129 0142 0150 0154 0332
 
0334 0338 0366 0508 0522 0542 

RADIATION
 
0020 00140 00143 0056 0265 0277
 

RAINFALL
 
0110 0159 0297 0314 0323 0340 0500
 

0516 05214
 

RAMULARIA PHASEOLI 
0106 0120
 

RED CLOVER NECROTIC MOSAIC VIRUS
 
0366
 

RELATIVE HUMIDITY
 
0134 0234 0480
 

RELAY CROPS
 
0097 0313 0317 0324 0501
 



RESEARCH 

0015 0028 0039 0048 0063 0101 01111 

0116 0117 0119 0122 0123 01211 0126 

0151 0132 0161 0169 0176 0207 0210
 
0211 0234 0263 0320 0331 0332 0338 

0339 03111 03113 0351 0361 0362 0364 

0368 *,370 01153 0508 0510 0515 0519
 
0522 0525 0526 0537 0538 0542 0546 

0589 0597 0621 0625 0637 


REUNION
 
0200 0211 


1ITZOBIUM 

0203 02011 0206 0298 0300 0310 01106 

0410 0411l 04112 0478 0610 0611 0612
 
INOCULATION 

0200 0201 0205 0208 0211 0299 0407 

0408 01113 
ISOLATION 
0207 
STRAINS 

0200 0202 0205 0207 0208 0209 0614
 

RHIZOBIUN PHASEOLI 

04112 0610 

INOCULATION 


0200 0201 0205 0299 0407 0408 0113
 
NODULATION 

0201 02011 0206 0298 01106 01407 01110 

0478 0611 0612 06111 

STRAINS 

0200 0202 0205 0209 0614 


RHIZOCTONIA SOLANI 

0126 0132 0353 0443 01186 0515 0526 

0535 0587 


DISEASE CONTROL 
0081 0115 0119 0120 0528 


CHEMICAL CONTROL 
0346 0350 0517 0531
 
INTEGRATED CONTROL 

0117 03146 0531 


EPIDEMIOLOGY 

0106 0108 0119 0120 0135 0140 0141 

0346 0530 

ETIOLOGY 

0135 0517 

INOCILATION 
0108 0211 0370 

RESISTANCE 

0017 0130 0137 0139 0141 0177 0182 

0184 0186 0359 0574 

SYMPTOMATOLOGY 

0117 0119 0120 0346 0528 


RHIZOSPHERE 

0109 


138
 

RNA
 
0014 0015 0016 0026 0050 0061 0062
 
01214 01711 0282 0347 0351 0383 0566
 

ROOTING
 
0261 0262 02811 0307 0453 0475 0479
 

ROOTS
 
0007 0032 0033 0039 0071 0073 0242
 
0249 0251 02511 0278 0291 0294 0296
 
0371 0431 01436 0443 04411 0447 0616
 

ROTATIONAL CROPS
 

04611 0500
 
ZEA MAYS
 
0319 0324
 

RWANDA
 
0210 0300 0586
 

SACCHARUM OFFICINARUM 
0321
 

SALINIT"
 
GROWTH
 
0032
 
PLANT DEVELOPMENT
 
0032
 

SCLEROTIUM ROLFSII
 
0353
 
DISEASE CONTROL
 
0119 0120 0528
 
EPIDEIIOLOGY
 
0119 0120
 

INOCULATION
 
0211
 
SYMPTOMATOLOGY
 
0119 0120 0528 0532
 

SCOTLAND
 
0012
 

SEED
 
0007 0010 0080 0220 0226 0226 0230
 
0325 0386 01123 0426 0434 0440 0503
 
0589 0591 0609 0635
 
AMINO ACIDS
 
0270
 
DISEASES AND PATHOGENS
 
0283 0331 01164 0507 0573 0582
 
GENETICS
 
0567
 
GERMINATION
 
0098 0132 0171 0218 0265 0267 0458
 
0462
 
INJURIOUS INSECTS
 

0171
 
PROTEIN CONTENT
 
0270 0407 0461 0639
 



RADIATION 

0265 


STORAGE
 
0216 021, 0218 0219 0267 0417 0461 

YIE!.DS 

0132 U221 0265 0310 0407 0007 0568 

0573 0384 0639 


SEED C'AR4CTERS 
0080 0;32 0171 0217 0218 0220 0221 
0267' 0270 0325 0386 04123 01126 0507 
0568 0573 05F2 C584 0589 0591 0609 
063_ 


SEED COAT 

0430 01434 0437 01154 0462 0591 

INIHRITANCE 

0386 


SEED COLOR 


0220 0221 0386 0568 0573 0582 0584 

0591 0609 


SEED HARDENING 

0010 0219 0226 04314 0461 0462 


SEED 00ODUC.ION 

0298 0503 0504 


SEED TREATMENT 

0216 0218 0310 


SLED VIGOR 

0098 0132 0218 0265 


SEEDLING 
0025 0035 0049 0096 0114 0129 0147 

0208 035 0355 0359 0443 


SESEDS 

0010 0011 0018 0035 0038 0042 0060 

0066 0098 0171 0178 0192 0199 021'
 
0230 023' 0239 0279 0333 03140 0356 
0383 0386 042f 01430 01134 01437 01454 
0455 0456 0461 0462 0511 0589 0591 
059/ 0598 0607 

SELECTION 

0099 0175 C18 4 , 86 0328 0480 0497 
0506 0571 05814 0593 05914 
PLANT BREEDING 
0179 0181 0387 0515 3580 0581 D590 
0595 063 06114 

SELFZNG 
0563 

SEhDLOCY 


0150 0537 


119
 

SHADING
 
0027 0040 0385
 

SHOOTS
 
0033 0039 0056 0071 0073 023' 0251
 
0263 0284 0294 0298 0371 0394 C444
 
0447 0551
 

SILICON
 
0131
 

SNAP BEANS 
0023 0045 0046 0049 0053 0055 0058
 
0060 0076 0078 0086 0105 0115 0123 
n129 0131 01144 0147 0148 0158 0160 
0161 01614 0176 0180 0206 0211 0212 
0213 0221 C223 0225 0226 0227 0236 
0250 0251 0262 0260 0278 0306 0309 
0312 0325 0322 0329 0335 0344 0315 
0350 0357 0360 0369 0371 0374 0382 
0391 0396 0413 0416 '1417 0434 04444 
0456 0462 0472 0474 0477 04e3 01'85 
0489 0490 04914 0515 0518 05L2 0529 
0547 0549 0556 0561 3570 0571 0573 
0600 0606 0617 0624 0542 0643 

SOCICECONOMIC ASPECIS
 
0194 0468 01485 0618 0619 '36
 

SODIUM
 
00'2 0033 0066 0286 0461
 

SOiL AMEt!DMENTS 
0093
 

SOIL COMPACTION
 
0039 0071 0072 0C73 -284 0291 0294
 
0295 0295
 

SOIL CONSERVATION
 
C301
 

SOIL FERTILITY 
0072 0078 0288 0468 0469 01481 

SOIL MOISTURE 
0072 0301 0465 0466 0470 01475 01479 
0482 0578 

SOIL REQUIFEMENTS 
0072 0078 0093 0288 0301 0468 0469
 
0481
 

SOIL TFTIPERATURE 
01411 

SOILS 
0071 0072 0073 0253 0256 0291 0299
 
0307 0468 0469 0478 0573
 



SOLANUM TUBEROSUM 

0498 


SOLAR RADIATION 

0020 0040 


SOLUBLE CARBOHYDRATES
 

0142 0280 0350 0437 0455 


SOALIA 


0587 


SOUTH AFRICA. 

0029 0237 0314 


SOYBEAN MOSAIC VIRUS 

RESISTANCE 


0363
 

S02 


0103 0161 0373 0551 

'PACING 


0175 0305 0311 0323 0498 0524
 
YIELDS 

0067 0078 0085 0086 0087 0088 0221 

0308 0309 0315 0316 0317 0322 01482
 
0434 0)490 0496 0501 0517 0535 


SPAIN 
0021 0030 0035 024) 0254 0266 0285 


SPODOPTERA FRUGIIPERDA
 
0304 0375 


STAMENS
 
0234 


STARCH CONTENT 

00 1 0066 0189 0280 0282 

PODS 


0098 

SEED 

0098 


STATISTICAL ANALYSIS 

0210 0324 0481 
0502 0535 0568 


STATISTICAL DATA
 
0194 0215 0468 0626 0630 0631
 

STEMS 


0005 0007 0385 0452
 
GROWTH 


0032 0242 0250 

MINERALS AND NUTR:FUTS
 
0032 0249 0250 0254 0273 

NUTRIENT UPTAKE 


0032 0256
 
TRAhSLOCATION 

0250 


140 

STERILITY
 

0397
 

STOMATA
 
0009 0022 00143 0045 0125 0134 0143
 
0257 0292 01439 01476 

STORAGE
 
0216 0218 0267 0329 0417 0461 0488
 
0504 0607
 
INJURIOUS INSECTS
 

0555
 
TDIPERATURE 
0217 0219 0425
 

STORED GRAIN PESTS
 
0219 01419 0420 04614 0555
 

SUCEOSE
 
0280 0437 0455
 

SUGAR COHTFNT
 
0066 0280 0461
 

SULPHUR
 
0069 0287 0288 0467 0481 0551
 

SURVEY
 

05,11 

SWAZILAND
 

0588 

SWEDEN
 

0050 

SYMBIOSIS
 

0289 0299
 
NODULATION
 
0202 0204 0206 0207 0208 0209 0406
 
0409 0410 0412 0611 0612 0613 0616
 
0617
 
MINFRALS Ah NUTRIENTS
 
0201 0203 020q 0289 0298 0300 0407
 
0411 0478 0614 0615
 
PHOSPHORUS
 
0201 0289 0298 029b 0478
 

TAIWAN
 
0048
 

TANNIN COSTENT
 
0609
 

TANZANIA
 
0169 0224
 

TFC' NCLOGICAL PACKAGE
 
0632 0634
 



TECHNOLOGY 

0176 0210 1'222 0496 0565 0618 0619 

0620 0621 0622 0623 0625 0632 0634 


TECHNOLOGY EVALUATION
 
0496 0585 0620 0621 0622 0625 


TEMPERATURE 

0023 0024 0047 0065 0100 0109 0134 

0199 0217 0219 0224 0225 0226 0234 

0239 0264 0273 0281 0425 0480 0516
 
0615 0640 

CARBON DIOXIDE 

0009 0143 

GROWTH
 
0043 0076 0411 0438 0579 

PHOTOSYNTHESIS 


0438 0439 

PLANT RESPIRATION
 
0143 

YIELDS 

0159 ('208 0265 0290 0573
 

TETRANYCHUS NEOCALELONICUS 


0377
 

TETRANYCHUS URTICAE 


0377 0562
 

THIAMIN 


0028
 

THIELAVIOP$IS BASICOLA 

DISEASE CONTROL 
0119 0123 

EPIDEMIOLOGY 

0119 0120
 
SYMPTOMATOLOGY 

0119 0120 


THRESHING 

0325 0504 


TILLAGE 

0084 0301 0307 0490 0531 


TIMING 


0042 0047 0048 0065 0078 0081 0094 

0207 0224 0225 0267 0318 0325 0401
 
0451 0478 0489 0493 0517 0600 0607 

0609 


TISSUE CULTURE 

0013 0453 0597 


TOBACCO NECROSIS VIRUS
 
0148 0544 


TOXICITY 

0192 


141
 

HERBICIDES
 
0306 0487
 
MINERALS AND NUTRIENTS
 

0250 0254 0266 0285 0286 0303 0444
 

TRADE
 

0215 0416 0626 0629 0630 0631 0633
 

TRANSFER OF TEChNOLOGY
 
0496 0585 0618 0620 0621 0622 0623
 
0625 0632
 

TRANSLOCATICN
 
0019 0033 0063 0083 0250 0251 0444
 
0454
 

TRANSPIRATION
 
0043 0158 0257 0284 0292 0438 0476
 
0551
 

TRIALEURODES VAPORARIORUM
 
0167
 

TRICHODERMA HAMATUM 
0115
 

TRICHODERMA HARZIANUM
 
0109 0115
 

TRICHOPLUSIA
 
0081
 

TRINIDAD AND TOBAGO
 
0530
 

TRYPSIN
 
0004 0047 0050 0272 0276
 

TRYPTOPHANE
 
0272 0638
 

TUNISIA
 
0032 0033
 

TURKEY
 
0223 0436
 

UGANDA
 

0587
 

UNITED KINGDOM
 
0001 0002 0004 0026 0046 0053 0079
 
0113 0124 0125 0160 0268 0347 0348
 
0406 0414 0420 0422 0449 0457 0459
 
0518 0533 0534 0554 0567 0610 0612
 
0616 0617
 

UROMYCES PHASEOLI
 
0145 0317 0349 0521 0525 0587
 
DISEASE CONTROL
 
b120 0464 0528
 



CHEMICAL CONTROL 
0121 0133 0136 0369 0527 0529 0536 


EPIDEMIOLOGY
 
0120 0352 

INOCULATION 

0127 0345 

RESISTANCE 

0017 0102 0111 0112 0127 0134 0143 

0358 0384 0564 0569 0572 

SYMPTOMATOLOGY 

0120 0127 01464 0528 


UROMYCES VICIAE-FABAE 

0125 


UROMYCES VIGNAE 

0131 


USA 

0020 0021 0031 0042 0045 0048 0049 

0055 0056 0059 0062 0064 0065 0067 

0075 0083 0100 0102 0103 0104 0105
 
0109 0115 0123 0129 0136 0142 0150 

0158 0161 0162 0163 0172 0173 0174 

0181 0189 0191 0196 0:97 0204 0209 

0221 0225 0226 0227 0234 0238 0239
 
0246 0247 0251 0257 0259 0263 0264 

0265 0269 0273 0277 0278 0282 0284 
0286 0289 0290 0292 0307 0311 0312 
0325 0326 0327 0328 0329 0331 0335 
0341 0342 0351 0352 0355 0358 0?59 
o:60 0362 0363 0369 0373 0374 0375 
0380 0383 0385 0386 0387 0394 0399 
0400 0402 01403 01410 0411 01416 0423 
04214 01425 01429 0431 01134 01439 0444 
014145 0448 0453 01458 01162 01463 04614 
0471 01472 0474 0477 01486 01489 0490 
011492 01149401498 0499 0508 0509 0513 
0514 0515 0516 0520 0522 0525 0526 
0527 0529 0535 0537 0541 0544 0550 
0553 0556 0557 0:558 0559 0360 0561 
0562 0563 0566 03)68 0570 0571 0579 
0595 0598 0660 0601 06,5 0606 0608 
0615 0627 0628 (629 0630 0635 0639 
0640 06141 0642 0643 

USES 

0197 0283 0395 04214 0641 0642 

USSR 

0057 0058 


VARIETAL MIXTURES 
0233 

VECTORS 


0538 0541 0542 


VENEZUELA 

0192 0248 0270 0333 0338 0511 0572 


142
 

VIGNA UNGUICULATA
 
0500
 

VIROSES
 
0017 0106 0147 0148 0149 0150 0151
 
0152 0153 01514 0155 0167 0175 0180
 
0185 0337 0361 0362 0363 0365 0367
 
0368 0388 0395 0464 0507 0528 0538
 
0539 0540 0541 0542 0543 0544 0345 
0546 0564 0573 0576 0582 0594 0600 
0604 0624 

VIRUS INHIBITION
 
0147
 

VITAMIN CONTENT
 
0028 0066 0305
 

WATER ABSORPTION
 
0043 0273 0281 01438 0440 0461 0466
 
0607 0609
 

WATER CONTENT
 
0001 0044 0066 0216 0217 0265 0280
 
0325 0401 0434 0456 0462 0480 0639
 

WATER REQUIREMENTS
 
0068 0293 01476
 

WATER STRESS
 
0001 0024 0040 0075 0080 0100 0201
 
0249 0285 0292 0307 0465 0466 0476
 
0480 0578
 

WATERMELON MOSAIC VIRUS 2
 
0363 0537
 

WEEDING 
0081 0084 0088 0303 0306 0312 0319
 
01486 0487 0490 0492
 

WEEDS
 
0084 0427 0498
 
HERBICIDES
 
0492
 

WHETZELINIA SCLEROTIORUM
 
0524 0533 0534
 
DISEASE CONTROL
 
0120 0464 0528
 

CHEMICAL CONTROL
 

0560 
EPIDEMIOLOGY
 
0120 0516
 
RESISTANCE
 

0181 0516 0605
 
SYMPTOMATOLOGY
 

0120 0464 0528 0560
 

WILD BEANS
 
0006 0018 0270
 



XANTHOMONAS CAMPESTRIS PV. GLYCINES 

SYMPTOMATOLOGY 

0339 


XANTHOMONAS CAMPESTRIS PV. PHASEOLI 

0017 0102 0103 0106 0127 0180 0331 

0332 0333 0338 0339 0389 0464 0511 

0514 0528 0564 0572 0575 0582 0587 

0601 

DISEASE TRANSMISSION 
0513 


XANTHOMONAS PHASEOLI VAR. FUSCANS 

0332 

DISEASE TRANSMISSION 
0513 


YIELD COMPONENTS 

0017 0036 0067 0075 0078 0080 0092 
0099 0154 0287 0292 0293 0309 0313 
0315 0318 0330 0349 0365 0382 0393 
0418 0435 0465 0466 0470 0473 0475 
0479 0487 0489 0507 0531 0596 0600 

YIELDS 

0017 0039 0067 0068 0069 0070 0074 

0075 0077 0078 0085 0086 0087 0088 

0089 0092 0095 0097 0099 0126 0132 

0138 0158 0159 0169 0180 0182 0184 
0186 0201 0202 0205 0208 0211 0212 
0213 0214 0215 0221 0228 0253 0254 
0260 0265 02811 0287 0289 0290 0291 
0293 0297 0299 0304 0306 0307 0308 
0309 0310 0312 0313 0315 0316 0317 
6312 0320 0321 0322 0327 0329 0330 
0354 069 0371 0379 0381 0382 0393 
0394 04 07 0413 0418 0435 0438 0465 

0466 0467 0470 0472 0473 0474 0475
 
0476 0477 0478 0479 0481 0482 0484
 
0485 0486 0487 0489 0490 0493 0494
 
0495 0496 0497 0500 0501 0502 0505
 
0506 0507 0510 0517 0529 0531 0535
 
0545 0549 0551 0552 0556 0564 0568
 
0572 0573 0580 0581 0584 0588 0592
 
0593 0596 0598 0599 0605 0614 0626
 
0631 0639
 

ZABROTES SUBFASCIATJS
 
0421 0422
 
INSECT CONTROL
 
CHEMICAL CONTROL
 
0419
 

RESISTANCE
 

0554 0558 0577 0595
 

ZAIRE
 
0300 0320 0586
 

ZAMBIA
 
0188 0588
 

ZEA MAYS
 
0324
 
INTERCROPPING
 
0017 0070 0084 0092 0093 0094 0095
 
0096 0097 0184 0313 0314 0315 0316
 
0317 9318 0319 0320 0322 0323 0494
 
0496 0497 0499 0502 0596
 

ZIMBABWE
 
0588
 

ZINC 
0030 0066 0071 0195 0252 0253 0254 
0255 0294 0295 0467 0481 0548 
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Douglas Paehico, PhD, Agricultural Economics, Program Leader
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Africa (stationed in Addis Ababa, Ethiopia)
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Kawanda, Uganda)
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Bean Project for Southern Africa (stationed in Arusha,
 
Tanzania)
 

James Ampofo, PhD, Entomology (stationed in Arusha, Tanzania)
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Cesar Cardona, PhD, Entomology
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(stationed in Rubona, Rwanda)
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