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FOREWORD
 

CIAT's Documentation Center covers the following areas: cassava 
(Manihot esculenta), beans (Phaseo!usvulgaris) grown under tropical 
conditions, tropical pastures, and agricultural economics within the 
Latin American context. 

The Center offers several bibliographic services to users. To keep 
them aware of new literature in the field, subscribers receive periodic 
sets of abstracts of documents processed by the Center. Yearly cu
mulative volumen offer compilations of the abstracts that have al
ready been delivered in card form; however, in the book form the 
abstracts are categorized into broad disciplinary fields with author 
and subject indexes that allow the user to carry out his own biblio
graphic searches. Whereas abstract cards provide the reader with a 
current awareness service, the cumulative volumes constitute a more 
permanent record of information. 

Additionally, specific bibliographic searches of all the documents 
in the Documentation Center (5409 in cassava, 2027 in pastures, 
4339 in beans, and 3045 in agricultural economics) can be made by 
means of a mechanized information retrieval system. These searches 
can be very selective or quite broad, and can be done on any suoject 
or combination of subjects for which the document collection is 
relevant. The abstracts of pertinent documents will be provided, so 
that the user may determine which are most relevant. Paper copies of 
complete documents may also be ordered. 

It is our hope that services provided by CIAT's Documentation 
Center will be a major supporting pillar for research aimed at amelio
rating the problem of food production for the worid. 
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A GUIDE FOR USERS
 

Components of a reference 

Sequential number in this 
volume 

0001J.C. Rechereches sur [a classification 8enerique des Papillonacec-.12669 HAUDET ' i 3 
r2Phaseoleae. (Rrcsarcrh i tf'wAnencC!?r cgjatin of PpiloracePhraeoleae. 4 

5These. Ph.D. ta is I'rance, Uvivcrsjt, Pierre ci Marie Curie, 1977. 213p. Fr. Surn 
l~r.,168 Refs., _Ilus. 76 

8 -Phascolus vulgaris.Taxonomy. Plant anatomy. Zaire. 

9 -Tile pantropical tribe Phascolcac (91 genus and approx 1500 spp) was subdivided into 6
 
subtribes on an organographic basis. A critical study of the non-organographic postulates
 
at a generic level including new observations on certain areas (chorology, palynology,
 
dermology, blastography and flavone chemistry) has permitted a "choro-ecological"
 
hypothesis to be formed that divides l'bascoleac into Glycininac. a forestal-type subtribe
 
and Phaseolinae and Cajaninae, 2 more advanced savanna-type subtribes. The taxonomic
 
importance of the different non-urganographic characteristics is established 4nd a group

sub-division of the 3 existing subterbes is proposed. (Author's sunar s. Trains. by L..M.F.) 
ADO 10 

11 

I- Accession number 5- .:ource 9- Summary 
2- Author(s) 6- Pages 10- Abstractor and/or 
3- Original title 7- \dditional notes translator 
4- 1Ile tran slation H- Descriptors I I- Subject categories 

Note: The use of abbreviations in the abstracts has been standardized 
by the Information Center. A complete list of these abbrevia
tions is included at the end of this v lume. 

Use of indexes 

The author and subject indexes at the end of thi.s volume were 
elaborated in collaboration with CIAT's Data Services Unit*. These 
indexes serve as guides for the user to carry out his own information 
searches. 

* Special acknowledgments to Ing. Marfa del Rosario flenao, Systems Analyst. 
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Author index 

Here you will find the complete list in alphabetical order of 
the authors of the documents summarized in this volume. The four
digit numbers at the right hand side of each author correspond to the 
sequential numbers of appearance of the documents herein (the num
ber centered above the abstract). 

Subject index 

This index presents a list of terms in alphabetical order to 
which the user can translate his information needs on specific topics. 
To facilitate his search, most of these terms or general topics cover 
other subjects, and thus the user will find up to two levels ofmore 
specificity. The four-digit numbers under the terms correspond to 
the sequential number of the documents within this volume. 

Photocopy requests 

In some cases, the information contained in the abstract satis
fies the needs of the user. However, if there is an interest in having
the complete document, photocopies can be requested by indicating 
the access number that appears at the upper left corner of the refer
ence. Send your request to: 

Documentation Services Unit 
Photocopies Section 
CIAT 
Apartado a~reo 6713 
Cali, Colombia, S.A. 

Payments can be made by check (in US dollars or Colombian 
pesos) payable to CIAT, or CIAT, AGRINTER or UNESCO coupons.
For Colombia the cost of each photocopy is Col.$4.00 or US$0.10; 
for other countries, US$0.20. 

X 
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AOO 	 BOTANY, TAXONOMY AND GEOGRAPHICAL 
D!STRIBUTION 

0001 
3839 GENTRY, II.S.The ancestor of the common bean and its potential as a 
breeding resource. In Dry Bean Research Conference, 9th., Fort Collins. Colorado, 
1968. Report. Washington, D.C., U.S. Department of Agriculture. Agriculture 
Research Service, 1969. pp. 7 3-78. Engl., 6 Refs. 

Phaseolus vulgaris. Plant geography. Plant anatomy. Plant breeding. Cultivars. Genetics. 
Mycoses. Host-plant resistance. 

The antecedents and genetic possibilities of wild beans are examined for their use as 
breeding resource for bcan crops. Morphological and climatic characteristics arc described 
as well as genetic evidence (no. of chromosomes) linking wild forms with cultivated var., 
and their agricultural and historical evolution. (Sununar' by LB. Trans. by L.MLF. AO0 

0002 
14720 DAVILA II., R.". Catilogo de variedades de frijol com(n (Phaseolus 
vulgarls L). (Catalogue of' common bean varietics). Managua, Instituto Nicara
guense de Teenologfa Agropecuaria, 1977. 8 p. Span. 

Phaseolus vulgary. .Cultivars. Identification. Agronomic characters. Climatic requirements. 
Nicaragua. 

Some agronomic characteristics of 20 common bean var. in Nicaragua are described: plant 
growth habit, duration of growth cycle, ilower color, seed characteristics, and climatic 
zones of adaptation. (SummarY bY C2P.G. Trans. by L.A.F) A00 DO0 

0003 
15402 :RFYTAc;, GF. Variation of the common bean (Ihascolus 'ulgarisL.) in 
Central America. Ph.1) hesis. Saint Louis, Missouri, Washington University, 1955. 
131p. lngl., 24 kefs., Illus. 

I'haseolusvulgaris. Taxonosy. Plant geography. Climatic requirements. Ecology. I'hascolhs 
coccineus. Phaseolus lunatus. Plant antomy. Central America. 

Studies were conducted during 2 yr at the Iscuela Agricola Panamericana in H.Zamorano, 
Honduras, regarding hean cultivation practices. Specimens of approx. 125 bean collections 
of Mexico, Central and South America, were collected and perserved in a herbarium to later 
be subjected to a series of measurements and graphic presentations according to the 
Anderson method. Important aspects are given on: the history and the evolution of tile 
taxonomic classification of I'htsLohus vulgara and its relation with R.inatus and I/ coccine. 
us: climatic factors and crop distribution in the geographical area toisder study; and cultural 
practices with pure stands and crops in association. A method of selection was used, based 
on the principal components of each var., cultivated in the rainy and dry seasons. Morpholo
gical differences among the species I.vuogaris, 1'.hnats,and P.'coccincus are desLribed and 
the methods of measurement and association of seed, pod, leatf, and flower characteristics 
are given. A description is also included on the types of extreme character complexes I', 
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vrulgaris and Tropical Black Bean), according to the analysis by scatter diagrams. Intemie
diate complexes (Ilonduras Red Bean and Black seeded bean) are obtained from the recom
binations of the characteristics. In addition to the 2 sources of variation doe to the extreme 
complexes, there is a 3rd source, the Mongrel-Coccineus complex. The determination of 
these extreme types and the centers of complexes, and their recombinatiun pattern are of 
great value in the identilication and description of bean material used in research. (StmnarYi,
hi CP.G. Trans. hIrI.M..) A00 1300 

0004 
11188 CO1RTZI, A.I. Introductory aspects on the production of green beans. 
Farming in South Africa. Series: The cultivation of vegetables in South Africa. 
Green Beans and Green Peas no. A. 1/I1977. 3p. Fngl., Illus. 

Phaseohsvulgaris. Taxonomy. Production. Yields. Consumption. South Africa. 

Brief inforniation is given onitie ta-xonnin ic position, plant characteristics regarding con
sumption, econonlic iminpo rtancec, and produhction areas of green beans in S. A frica. Between 
1970-73 production itwas estimated al27,300 t and for 1975, 900)1) twere processed from 
a total production of 17,000 t. Fransvaal and ('ape Province, that have green bean pro
cessing industries, are i' highest i oIluciig states; other states of minor importance arc 
Orange Free State and Natal, wlios: proluiction is for the domestic market. (Summary b, 
CP.G. Trans. by L.I/ ) AOO JO) 

0005 
14338 IILACK, V.J. and U'NS\\ORIIl. M.II. Stomatal responses to sulphur 
dioxide and vapour pressure deficit. Journal of I xpriniental Botany 31(121): 
667-677. 1980. Fngl., Sum. Iingl..35 Rels.. Illus. 

l'haseolus rugaris. Stomata. Leaves. Air pollution. Vapour prosure deficit. Growth
chamber experiments. Plant physiological disorders. Light. 

Stomatal c.,nductances (g,) of plants of Iifia .aha, Raplianis satiiUs, I'las'ols ridgaris,
Ilelianthus annuits, and .Vicoian:a tahacunt \ere measured in chambers containing either 
clean air or air containing between 18 and 1000 parts 10) ' SO2 at water vapour pressure
deficits (vpd) raiging from 1.0 to 1.8 kPa. When vpd was low (< 1.3 kPa at 22T() and 
stomata were open, e\posure to SO, induced rapid and irreversible increases in g, in 1. 
IaWa. This response persisted throughout the exposure (3 days). Thie increase in gs, 20
30% compared with cleall air, was iiidependent of SO, concht.up to 350 parts I0'. 
Stomatal conductances t1pollated plants at night were greater thai controls. When 
stomata were closed before epo,'uire to SO, there was no effect OilKs. When vpd was 
varied, g. of unpolluted plants of 1'.i'tugaris showed no response, but that of R. sati's 
increased slightly with increasing vpd. In both species exposure to SO, c,used an increase 
in g, at ;ill 'pd values. g. of unpo lluted plants of I Iaha, II anouno, Ind. \'. labactm 
decreased \%ith increasing vpd..\t low vpd values c\poisure to S)2 inthese species caused 
at increase in gs, but. above a certain value of"vpd, depending mil species, g, decreased with 
exposure to SO 2 . It is postulated that S), . ole II the substomatal cavity, enters the 
stomatal complex via adjacent epittermal cells and at low COeni.leads to a reduction in 
turgor in these cells and consequently to stomatal opening. In vpd-sensitive species, in
creased tra'-spiration from gLIard cells o epidermal cells adjacent to the ,:tomata induced by
SO, may lead to stomatal closure at laige-vpd levels. Stoiatal sensitivity to vpd in such 
cases rcay be enhanced because adjacent epidernial cell turgor is lowered by SO,. At high
SO. concn. direct disruption OF guard cell structure may lead to at loss of turgor and 
stomatal clo. ure. (litho/r'swinmari) AO0 ('00 

See also 04t,4 0466 
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BOO PLANT ANATOMY, MORPHOLOGY AND CYTOLOGY
 

0006 

15832 HAYES, A.B. The interaction of auxin and ethylene in the maintenance of 
leaf blade form in I'haseolus vulgaris L. var. pinto. AmericanJournal of Botany 68 
(6):733-740. 1981. Engl., Sum. Engl., 29 Refs., Illus. 

Phaseolus vulgaris. Plant-growth substances. Leaves. Plant anatomy. Auxins. Ethylene. 
Laboratory experiments. 

Auxin treatment results in hyponastic curvature of the primary leaves of Phascohssulgaris 
var. pinto. Elthylene production by hyponastic leaves is detected within Ih after treatment 

with IAA in concn. at or above 1 pil. The amount of ethylene detected is proportional to 
the con-n. of auxin applied. Untreated control leaves and leaves treated with 2,3,5-tri-iodo
benzoic -cid or GA did not produce ethylene detectable by the equipment used. Fhe 
hyponasti,. curvature induced by auxin treatment can be inhibited by exogenous application 
of ethyiene or ethylene-generating compounds, and these treatments produce epinasty in 

auxin-treated leaves. Treatment with inhibitors of ethylene synthesis or action, such as 

aminoethoxyvinylglycine, CO,, or heat treatment, prolong hyponasty. The planar form, 

therefore, appears to be affected by both hyponastic auxin effect and an epinastic ethylene 
effect. (Author'ssumrnary') 100 COO 

,1007 

15816 CROCOMO, O.J., PETERS, J.E. and SIIARP, W.R. The induction of root 
and shoot morphogenesis in Phascolus vuigaris tissue cultures. Anais da Escola Su
prrior de Agricultura Luiz de Queiroz 32:327-334. 1975. Engi., Sum. Elngl.. 11 
Refs., Illus. 

Phaseolus ,ulgaris. Plant tissues. Seeds. Morphogenesis. Roots. Stems. Plant development. 
Laboratory experiments. 

Bean seed extract prepared from seeds pre-treated in aerated water, homogenized in Veliky 
and Martin's 67-V salt solution, filtered, and added to the culture medium promoted callus 
proliferation and root and shoot morphogenesis in leaf explants of the cv. Bico de Ouro. 
The activity of the seed extract was dependent on the period of pre-treatment in aerated 
water (1-7 days). (Suimnary bi Crop l'hiviology ,. bstracts) BOO ('00 

0008 

14718 MESA C.,i.Jl. and MESA C., O.J. Caracterizaci6n morfo-agrmn6mica de la 
colecci6n colombiana de frijol (Il'hascolsr'ulgaris L.). (Morphoagrononziccharacte
rization of the Colombian dcan collection). Tesis lug. Agr. lPalmira, Universidad Na
cional de Colombia, 1977. 105p. Span., Sum. St n., 1ngl., 16 Refs. 

Phascolus vulgaris. Taxonomy. Identification. Cultivars. Agronomic characters. Plant 
anatomy. Leaves. Flowers. Seeds. Stems. Pods. Ilypocotyls. Flowering. Yield components. 
Yields. Colombia. 
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rihe present study consisted in tie morplhoagronomic characterization of the Colombiancollection of common beans with 362 var., conducted in l'opasiin (Cauca. Colombia).Predominate ecological conditions were: mean temp., 200'C: mean annual rainlalt, 1600mim; alt., 1700 mast.: lat.. 2 42' N: black fight soils of volcanic origin, slightly acid and lowin available P. Thirty-one characteristics were evaluated; the var. studied showed a high degreeof variability of great importance for improvement programs: color of flowers and seeds.seed form, gros 'h habit, plant height (10 cm  2 in), yields (0.2-145 g/plant), duration offlowering (6.70 Jays), pods/plant (2-54), seeds/pod (3-7), and :11(0.09-0.84). )ue to a longsummer that prevailed during tile semester of this study (1976 semester t-1977 semester A)the results obtained can be considered of limited value ..(Ao/ r'v cota11P1tr.1.)1300 

00(09
16056 BRIARTY, L.G. Stereological analysis of cotyiedon cell development inIPhaseolus. 1. Analysis of a cell model. Journal of' I -perimental lotany 31(124):
1379-1386. 1980. Ingl.. Sum. I ng]., 13 Refs., Illus. 

Phaseolus rolgaris. Seed. Cotyledons. Cel structure. Cell division. Plant tissues. Growth. 
Analysis. Electron microscopy. 

A schemne for tie stere ological analysis of naturing cotyledon cells is described and assessed,and examples otf subcellular structural parameters from seeds at an early stage of develop
merit are presented. (-,uthorv iommarv) 1300 ('02 

0010 
11678 PI1R lA A., T.A. Biologia del frfjol y maz. (BIholgi oiJ l'as att1 aizeJ.
it Miranda M., I., conip. (ursos de Producci6ii de Mat, v I rijol, Santa Tecla, HSalvador, 1976. Notas. Santa TIcla, (cintro Nacion al de [:cciologia Agropecuaria,
1976. pp.45-52. Span.. 5 Refs. 

Phascohis rt-a.ris"lea ,iavs. Plant anatomy. Taxonomy. 

Some fundanental botailcal aspects ol bean and maize plants are described. The origin,vegetative (rotis, stelts, leaves) antd reproductive structrts ((lowers, fruits, seeds), andtaxwnonic classifications of beans and mai e are brief]Iv revie\ed. (Sttunarr br tt .. S. 
Trans. b I..B.I.k.j 1OO 

0011
 
15876 AUM(;.\RTNI R, It., I OKt:YASt'+ K.T. and 
(IIRISItI L.S, M.J. immtInocytochemical localization of reserve protein in the endoplasmic reticulum of
developing bean (I'hax-olti% i'tihgaris) cotyledons. Planta 150:419-425+ 1980. 1tigl.,
Sum. Ingl.. 18 Refs., Illus. 

Phaseolts rultaris. Seeds. Cell structure. Proteins. Staining methlds. Pltytttalexins. Seed.
 
Cotyledons. Analysis. Laboratory experiments.
 

The ultrastructure tf' (ilie storage parenchvtra cell of tile colledotis of dvcloping beanseeds was examined ii tiltrathin frozen sections spCIIleti ied in an ixture of glutaraldehyde, forinald-hyde, and acrolein, infused with I M sucrose, and sectioned at -800(.Uiltrastructural preservation was excellent arid the various subcellular organelles could readily be identified in sections which had beetn stained with uranvl atcetate and embedded inCarb\'ax (pol yetIiyIeniegl ycolI and ticIiv cell i lose. The cells contained large proteinbodies, numi erosts long endo plasmic retiCuiun cisternae, nitcht dria, dictyosomes, andelectron-dense vesicles ranging in size from 0.2-1.0 un. Indirect imnntinolabelling usingrabbit inimunoglobulin ( against purified phaseolin (7 S reserve protein), and ferritinconjugated goat inintnoglohulinI (; against rabbit imintunoglobuin ( was used to localizephaseolin. With a concn. of 0.1 nog/tnl of anti-phaseolin in-mnitoglobulin C. heavy labeling 
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with ferritin particles was observed over the protein bodies, the cisternae of the endoplasmic
reticulum, and the vesicles. The same structures were lightly labeled when the concn. of the 
primary antigen was 0.02 mg/ml. Ferritin particles were also found over the Golgi bodies.
The absence of ferritin particles from other organelles such as mitochondria and from areasof cytoplasm devoid of organelles indicated the specificity of the staining, especially at the 
lower conen. of anti-phaseolin immunoglobulin G. (Author's sotornarr) 10O 

0012 
14251 ERNER, Y., BIRO, R. and JAFFE, M.J. Thigmomorphogenesis: evidence 
for a translocatable thigmomorphogenetic factor induced by mechanical pertur
bation of beans (Phaseohis vulgaris). PhMysiologia Plantarum 50:21-25. 1980. Engl., 
Sum. Engl., 16 Refs., Illus. 

Phaseolusvulgaris. Plant anatomy. Plant injuries. Mechanical damage. Morphogenesis. Stems. 

Mechanical perturbation of bean internodes results in reduced elongation and increa,,ed 0f
of the intcrnodes (thigmomorphogenesis). Perturbation of a single lower internode results 
in thigniomorphogenesis in that internode and all of those internodes above it, the degree of
which depends on the age (size) of the internodes and the frequency of periurbation.
Application of ethephon to the internodes mirnics mechranical perturbation. Early removal
of the shoot tip or the cotyledons does not effect thigniomorphogenesis, indicating that 
those organs do not exert control over the response. Mechanical perturbation of I plant
of a pair grafted together at the Ist internodes results in thigmonsorphogenesis in both
plants. This indicates the transport of some factor from the mechanically perturbed donor 
to the non-treated receiver. Evidence is presented to support the contention that ethylene is 
not this transportable factor. (Author's sumozary0 BOO GO) 

0013 
14335 TSUJI, If., NAITO, K. and tlATAKLYAMA, I. Benzyladenine-induced
increas' in DNA content per cell, chloroplast size, an' chloroplast number per
cell in intact bean leaves. Journal of Experimental Botany 30(119) :1145-1151. 
1979. Engl.. Sum. Engl., 23 Refs., Illus. 

Phaseolus vulgaris. DNA. Chloroplasts. Leaves. Cell division. Plant-growth substances. 
Cytokinins. 

IPrimary leaves of intact bean plants were treated with benzyladenine (BA) at different 
stages of their growth. BA induced a marked increase in DNA content/cell in growing
leaves where no cell division occurred. BA stimulated the chloroplast replication compared
,vith untreated leaves. After the replication period, chlo:oplast size continued to increase 
it BA-treated leaves, but not in untreated controls. (Author's sutnnnarvl BOO C03 

0')14 
14742 PANIAGUA G., C.V. Identification and stability analysis of traits important
to yield of beans in associz.ted culture. 'h.). Thesis. Iast Lansing, Michigan State 
University, 1977. 76p. Engl., Sui,:. En-,l., 63 Refs., Illus. 

Phaseolus vulgaris. Cultivars. Plant breeding. Agronomic characters. Yields. Intercropping.
Cultivation systems. Yield components. Flowering. Maturation. Leaves. Pods. Ilypocotyls.
Identification. Climatic requirements. Statistical analysis. Colombia. 

The identification of the traits in beans, which when giown in association with maize 
promote to the greatest practicable extent the potential for yield,was studied in 18 bean cv. 
grown in monoculture and assoc;ated culture. The qualitat;,e effects of 17 traits upon
certain parameters of adaptation were determined in each cv. grown in 6 different 
cultural environments at 2 locations Colombia. Thein cultural environments were deter
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mined by location, crop systeit, and maize type. These parameters were slightly different 
from those propov' bY Finlay and Wilkinson (1963) because the purpose was to remove 
the geographic location effect and consider only the environmental effect produced by 
the different cultural systemns. The 2 statistics Used,t he var. mean and the environnent 
imeaI, were adj usted by division by tile location inean. It was considered that var. are best 
adapted Msien tile regressions off vat. sctres upon the rcsp. enviroilllelt al indexes approaclh 
unlity, and had high ineall values for tile character under consideratit. A var with a regres
sion coeflicient olhzero or approaching zero was considered to be !-table. A nultipIC regres
sion analysis \%as carried out for each cultural systemi with yield as the response 'ariable 
and the yield conponents as independent variable in the I st case and the individual yield 
coimponentls as response variables and plant morphtological traits as independent variables 
in the 2id case. In ternis of tile 2 adaptation measures, variation appeared to be higher in 
the least coniple traits in a developmental and a genetic sense and lower in the more 
coniple.\ traits :;uggesting adaptation stability increased with aii increase in tile complexity 
of the trait. (;ro\tsh habit was :he major var. characteristic that determined var. perform
ance in almost all cultural eiivironmneits. Var of Type I were stable (b -- 0) f'or cultural 
environimental changes. [ype I1va-. appeir ito be adapted to cultural environmental changes 
(b - I) and var. of Ilype Ill and IV have d.fterential responses to cultural eivironment 
Lhanges lb It that high yielding in nmonoculttire were also high yielding11. Sonic var. wvere 
in associations, but in general, var. high yiclding in nionocult tire teiided to be low yielding 
in associations and var. l w yielding in inonocult tire, tended to be high yielding in 
associations. lhis suggests that a var. cannot be selected for yield in tile ionoculture 
systen to lie gr ivi in the association system. It should be noted, however, that only in 
one case (var. (uateiala x-594} was the regression value significantly different Iroin unity. 
Front results of tle iultiple regression analysis, it was concluded that '1o. of racenies, 
plant height hypocotyl ('0and leaf dry wt. were important to the determination Of yield 
through tile determination of yield conponents Im tile asiociation of bean awl short maize 
but no. of branche:, aid days to tniaturity had contrasting values for yield coiiponents. Stem 
dry wt. ard eat area had negative etectts upon yield. he traits hypocotyl "), days to 
maturityand plant height were important in tlie dcteriination of yiild conponents in tile 
association ovf bean and fall iiaize. but leaf dr \,s t., no. oIf raceines,and leaf area had 
contrasting values for yield ciitponents. Days to first fluower and number of branclies had 
negative effects uponit ywild. Ihis suggests that plarit breeders will have to make compromises 
in their decisions conicrning the best set of traits in any given cultural environment. Var. 
5 ((i;atemula t109-1-1 ). sith good general adaptability for yield, capable of producing 
high yields iti all the cultural cnironnients considered iii the present study, also showed 
regression values near uni tt ftr inost of tile norphhloigical traits ineasured. In extrapolation 
front this examilte, it rtay 'be postulated that fior a var. to be widely adapted to mixed 
cultural environments it slould show good adaptation lmr most of the morphological 
traits important in yield tcterininatitn. Var. I (Rabia de ( ato, also fron Guatemala) was 
the least well-adapted var. w,ith respect to yield. Interestingly, none of the morphological 
traits showed regression slopes close to unity, all being below one and most near zero. This 
case was tie converse of the situation with var. 5 but %as consistent with tile postulate 
arrived at or, !he evidence of var. 5 and tends to reintforce that postulate. (Author's suM
mrar') BOO IM)05 

0)15 
14358 ILtNT 2UNI)R, L.R. and .IAI.'L, M.J. 'ftigmomorphogenesis: the inter
action of wind and temperature in the field oi the growth of Phaseolus vulgaris L. 
Annals of Botany 45(0t :665-672. 1980. Ilngl., Suni. I tigl., 17 Refs., Illus. 

Phaseohs r'rdgaris. Plant anatomy. Morphogenesis. Mechanical damage. Growth. Stems. 
Temperature. Climatic requirements. Field experiments. Laboratory experiments. USA. 

Field and lab. expt. were peritrie~l tL determine tite interaction of wind and temp. on 
thignioniorphogenesis (defined here as decreased elongation and increased intcrnodal 
radial enlargement due it) itechatical perturbation. Kidney iean plants cv. Red Cherokee 
Wax were sleltered tr e\psed to wind for 10 days. Wind velocity, wind gsting, temp. 
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light,aid rainfall were measured for the duration ol each of IU expt. Stem elongation and 
were measured and it was found that thigrnomorphogenesis due to wind occurs naturally.

There was more internodal secondary xylem produced in the wind-exposed plants than in 
the sheltered plants. The exptl. data were analyzed by multiple linear regression and the
wind was found to be a significant factor in the prediution of bean stem elongation and 
thickening. Lab. expt. show that as wind velocity increases, thigmomorphogenesis increases 
in an approx. linear fashion. Furthermore, it was found that !ow temp. interact with 
mechanical perturbation to reduce the amount of thigmomorphogenesis, both in the fielddue to wind and in the lab. due to rubbing. Other environmental factors do not seem to
interact with the wind to modulate thigmomorphogenesis even though these factors affect 
plant growth. (Author'ssummary BOO KOO GOO 

0016 
14239 CUNHA, J.M. DA et al. lnflu~ncia da densidade da semente do feijoeiro na 
germinaqlo e no vigor da planta. (Influence of bean seed density on germination
and plant vigor). Pesquisa Agropecuiria Brasileira 15(l):37-45. 1980. Port., Sum. 
Port., Engl., 22 Refs., Illus. 

Phaseolusvulgaris. Seed. Germination. Developmental stages. Plant fertility. Seed characters. 
Brazil. 

Bean 'Rico 23' seed% were separated into 4 classes according to their density using sucrose
soluions of 1225, 1250, 1275, 1300 and 1325 densities. Seeds of the 4 density classes and 
those unselected (control treatment) were planted in sandy soil. The objective was to de
termine the vigor through no. and speed of emerged plants, wt. of aerial parts of dry plants
and plant productivity. The results of the analyses carried out under the prevailing conditions
led to the following conclusion that seeds with densities above 1275 are more vigorous since
they presented higher germination capacity, more rapid emergence, and originated more 
vigorous plants and of higher productivity. (Author'ssummary) BOO D04 

0017 
14268 OWENS, T. and POOLE, R.J. Regulation of cytoplasmic and vacuolar 
volumes by plant cells in suspension culture. Plant Physiology 64:900-904. 1979. 
Engl., Sum. Engl., 30 Refs., Illus. 

Phaseolus vulgaris. Cytology. Cell structure. Cell division. Culture media. Laboratory expe
riments. Electron microscopy. Plant tissues. 

Quantitative microscopical measurements have been made of the proportion of cell vol. 
occupied by cytoplasm in a cell suspension culture derived from cotyledons of bush beans 
(cv. Contende,). On a 7-day culture cycle, the content of cytoplasm varies from 25% at the 
time of transfer to 45% at the start of the phase of rapid cell division. If the culture is 
continued beyond 7 days, the vacuole vol. reaches 90% of cell vol. by day 12. Attempts to 
measure relative cytoplasmic vol. by compartmental analysis of nonelectrolyte efflux were
unsuccessful. The proportion of cell vol. occupied by cytoplasm is roughly correlated with 
protein content, but shows no c-crrelation with cell size or with intracellular concrl. of K or 
Na. The most striking obseivation is that the growth of cytoplasmic vol. for the culture as a 
whole appears to be constant throughout the culture cycle, despite changes in the rate of 
cell division, cell size, rate of increase in fresh or dry wt.; amount of cytoplasm/cell, the 
cellular concn. or fluxes of Na or K, and the rate of vactiolation. It is suggested that cyto
pldsmic vol. is under the control of its own regulatory mechanism, which operates to give a 
constant exponential increase in cytoplasmic vol. independently of most other observed 
cellular properties. (Author'ssummary) BOO COO 
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14387 GUAI)AMUZ M., I. Relaci6n entre morfologia radical y componentes de 
producci6n en frijol comtn t'haseolus rulgari. (L.). (Relation between root mor
phology and production components in common beans). Tesis lng. Agr. Costa Rica, 
Universidad de Costa Rica, Facultad de Agronomfa. Escuela de Fitotecnia. 1980. 
69p. Span., Sum. Span., 49 Refs. 

P1haseolus vulgaris. Plant anatomy. Roots. Yield components. Lodging. Inheritance. Planting. 
Seed. Pods. Yields. Soil analysis. Climatic requirements. Ecology. Cultivars. Statistical 
analysis. Field experiments. Costa Ri':a. 

The relation between root morphology and primary production factors in common beans 
was investigated through field work which covered 2 localities and 2 planting seasons in 
Costa Rica. The trial included 15 cv. selected for tap-root and fibrous root morphology. 
The Ist planting (2nd selection) was conducted from Nov. 1977-Feb. 1978 and the 2nd 
planting (3rd selection) fron, %lay-Sept. 1978; cv. 15-R-148 was eliminated from the last 
planting. In each planting, bean production was evaluated in terms of g!plant, no. of pods/ 
plant, no. of seeds/plant, tto. of' seeds/pod, %of unfertile pods, %of lodging, and the degree 
of hereditability of root morphology. In the 1st selection highly significant differences 
were lound with reard to ,i:. It et root form oin wt./rnlant. fertile pods/plant, no. of 
seeds/plant, and % of lodging. All cv. showed highly significant differences for variab1es and 
performance (growth habits). Root type , cv. interaction was only highly significant for the 
no. of pcds/plant, significant for the % unfertile pods and the no. of seeds/plant and was no.t 
significant production wise. Ilowever, when Student's t distribution test was applied to 
production, plants with tap-roots had a higher yield in cv. Mexico-309, Venezuela-36, 
Jamapa, 15-R-42. and Porrillo than fibrous ones. In the 2nd planting (3rd selection) highly 
significant differences were found, favoritig tap-root architecture for all the variables 
evaluated. I lighly significant differences were also found favoring loamy soil and for all the 
variables under consideration in this investigation. Cv. had the same performance as that 
of root and soil factors. Root \ soil interaction was only highly significant for production/ 
plant, fertile pods/plant, and seeds/plant. Cv. x soil interaclion was not significant for any 
of tile variables under study. Cv. x root interaction was significant at 10% with regard to 
production/plant and significant for the no. of seeds/pod, and the 3rd order of interaction 
cv. x root x soil was significant only for the no. of seeds/platit and no. of seeds/pod. 
(Author's sutnmarr. Trans. h1bI...F.) 1300 

0019 

14357 BIRO, R.L.. et al. Thigmomorphogenesis: changes in cell division and 
elongation in the internodes of mechanically-perturbed or Ethrel-treated bean 
plants. Annals of Btotany 45(6) :655-664. 1980. Engl., Sum, Engl., 43 Refs., Illus. 

Phaseolus vulgariy. Morphogenesis. Mechanical damage. Plant-growth substances. Stems. 
Cell structure. Growth. Cell division. Plant vascular system. 

Examination of 1st internodes of young Phaseolus Iulgaris plants which have been subjected 
to techanical perturtiation showss decreased elongation and increased radial growth. The 
decreased elongation can be attributed to both reduced cell elongation of epidermal and 
cortical cells and a reduced no. of cells in the vascular and pith tissues. Tite increased radial 
enlargement is due to increased cortical cell expansion and increased secondary xylem 
production resulting from increased cambial activity. All of these responses are observable 
within a fev hours of a single mechanical perturbation. Treatment of plants with ethephon 
mitnics all of these effects of mechanical perturbation. (Author's s71mmary) BOO C02 

0020 

14259 STOFFELLA, P.J. et al. Root characteristics of black beans. 11. Morpho
logical differences among genotypes. Crop Science 19:826-830. 1979. Engl., Sum. 
Engl., 12 Refs., Illus. 



Phaseolus vulgars. Plant anatomy. Roots. Biomass. Field experiments. Cultivars. Rooting. 
USA. 

Total root biomass of 2 black bean cv., Black Turtle Soup (BTS) and Strain 39, and 4 black
seeded lines (70001, 70002, 70003, and 70004) was partitioned into adventitious, basal,
and taproot components at several growth stages under both greenhouse and field condi
tions. Basal root wt. were significantly higher for the 4 lines in the field and for 70001 and 
70002 in the greenhouse than for BTS and Strain 39. Genotypes did not differ for adventi
tious root wt. in both environments. Taproot wt. were higher for all the lines compared with 
BTS; and for 70001, 70003, and 70004 compared with Strain 39 in the field. Genotypes did 
not differ for taproot wt. in tie greenhouse. Stem, hypocotyl, and taproot bwere signifi
cantly higher for all the lines than for the 2 cv. in the field. Hypocotyl and stem 0 of all 
lines were higher than for the 2 cv., except for stem 0 of 70002 when compared with BTS 
in the greenhouse. Taproot 0 of 79001, 70002, and 70004 were significantly higher than 
for Strain 39 under greenhouse conditions. Basal root 0 (sum of individual basal root 0) of 
the 4 lines were significantly higher than for BTS or Strain 39 in both expt. Genotypes did 
riot differ in the no. of basal roots under field conditions. In the field, most root parameters
increased up to the seed initiation stage, followed by a significant decrease or no further 
increase at the pod fill stage. Significant stage x genotype interactions occurred for basal 
root 0 and hypccotyl 0 in the field and for taproot wt., stem, hypocotyl, and basal root 
in the greenhouse. The erect plant type of the lines may be attributable to larger basal roots. 
(Author's summary) BOO 

See also 0003 0029 0030 0044 0048 0062 0063 0088 0099 0123 
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11986 RESTREPO M., J. and LAING, D.R. Conceptos bisicos en la fisiologia del 
frijol (Basic concepts on bean physiology). Cali, Colombia, Centro Internacional de 
Agricultura fropical, 1979. 2 4 p. Span. 

Paper presented at Cuiso Intensivo de Adiestramiento Posgrado en lnvestigaci6n pa
ra la Producci6n de Frijol, 4o., Cali, Colombia, 1979. 

Phaseolus vulgaris. Plant physiology. Plant physiological processes. Photoperiod. Photosyn
thesis. Plant habit. Yield components. Colombia. 

Some basic concepts of physiology are presented in relation to bean cultivation, and the 
external and interrnal factors affecting cr6p development and production are described: the 
environment (edaphic and climatic factors), photosynthesis and factors that affect it (light, 
C0 2 , 0, temp., wind and water) photorespiration and photoperiod. In beans a great varia
tion exists between the different lines and var. with regard to their response to the photo
period. Adaptation ;s determined by: (a) insensitivity to the photoperiod, (b) a stable 
growth habit, (c) insensitivity to temp. during flowering, '(d) drought tolerance, and (e) 
tolerance to excess moisture. Growth habits in beans are determinate, indeterminate, semi
climbing indeterminate and climbing indeterminate. Other factors are described such as the 
period of growth and development (emergence, appearance of the Ist trifoliated leaf, 
flowering, complete flowering, beginning of pod formation, development of the bean and 
maturity). Yield components (morphological, physiological, leaf area and LAD) and simpli
fied yield, including biological and economic yield and growth, are analyzed. Abscission is 
studied by plant maps and 3 ideotypes are proposed to improve yields by the selection of 
desirable morphological and physiological characters. (Summary by C.P.G. Trans. by L.M. 
1K) COO 

0022 

14236 BENGOCHFA, T. et al. Studies on ethylene binding by cell-free prepara
tions from cotyledons of Phaseolus vulgaris L. I. Separation and characterisation. 
Planta 148(4):397-406. 1980. Engl., Sum. Ingl., 25 Refs., Illus. 

Phaseolus vulgaris. Plant physiology. Cotyledons. Proteins. Enzymes. Plant-growth sub
stances. Cytology. Plant development. 

The preparation of a cell-tree system from developing cotyledons of Phlascolusvulgaris cv. 
Canadian Wonder which is capable of binding ethylene is described. The binding is saturable 
'and the apparent dissociation constant for ethylene is 6.4 x 10-'0 M in solution. The binding 
site is associated with subcellular particles and treatment with Triton X-100 results in 
substantial solubilization of the activity. The kinetics of association and dissociation of the 
ligand and the binding site are described. The system is heat labile and binding activity is 
diminished by treatment with some proteolytic enzymes. (Author'ssummary) COO C02 
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14229 BENGOCHFA, T. et al. Studies on ethylene bindina by cell free prepara
tions from cotyledons of Phaseolus vulgaris L. IL Effects of structural analogues of 
ethylene and of inhibitors. Planta 148:407:411. 1980. Engi., Sum. Engl., 10 Refs., 
Illus. 

Phaseolus vulgaris. Plant physiology. Plant-growth substances. Cotylesdons. Plant develop
ment. Biochemistry. Cytology. 

Various protein reactive agents such as dithioerythritol, dithiothreitol, mercaptoethanol and 
p-chloromercuribenzoate inhibit binding of ethylene to cell free preparations of I'haseolus 
'ulgaris. '[he effect of the thiols is partially reversed by treatment with diamide; occupation 
of the binding site by ligand diminishes the inhibition caused by p-chloromercuribenzoate 
but not that caused by thiols. Growth regulators other than ethylene do not affect binding. 
Physiologically active structural analogues of ethylene competitively inhibit binding of the 
growth regulator and their relative effectiveness in the cell free system closel resembles that 
in developmental processes controlled by ethylene. (Author's summary) Ct) C02 

0024 

14201 BECKERSON, D.W. and IIOESIRA, G. Effect of sulphur dioxide and 
ozone singly or in combination on leaf chlorophyll, RNA, and protein in white 
bean. Canadian Journal of Botany 57(18):1940-1945. 1979. Engl., Sum. Fngi., Fr., 
25 Refs., Illus. 

Phaseolus vulgaris. Air pollution. Ozone. Plant physiology. Protein content. RNA. Chloro
phyll. Plant injuries. Canada. 

The effect of 0.15 ppm ozone and/or 0.15 ppm SO2 on leaf chlorophyll, RNA and protein 
levels was investigated. Leaves of Iheseolusvulgaris cv. Sanilac treated with ozone exhibited 
reddish-brown lesions and an immediate and continuous decrease in chlorophyll a and b 
levels over a 5-day period, whereas protein levels increased and there was no effect on RNA 
levels compared with the control group of plants. SO,-treated leaves (0.15 ppm) exhibited 
an immediate increase in chlorophyll a and b, but protein and RNA were not affected. The 
SO-ozone mixture caused interveinal chloiosis by about day 3 and produced a decrease in 
chlorophyll which was delayed by 2 days compared with leaves exposed to ozone alone. By 
the end of the 5-day period, chlorophyll levels were less than in leaves treated with ozone 
alone, but the interveinal chlorosis that occurred was not due to phaeophytinization of the 
chlorophyll molecules. Protein and RNA levels were not affected. Although both ozone and 
the pollutant mixture caused chlorophyll destruction and premature leaf drop, the changes 
that occurred were not typical of normal leaf senescence. (Author's sunmary) ('0) ('03 

0025 

14363 JOHN, W.W. and CURl IS, R.W. Stimulation and inhibition of respiration 
by malformin: relationship to enhanced ethane production. l'lant and Cell Physi
ology 21(1):1-8. 1980. Engl., Sum. Engl., 17 Refs., Illus. 

Phaseolus vulgaris. Plant respiration. Plant physiological processes. Inhibitors. 0. Ca. Seed
lings. Leaves. Ethane. Plant-growth substances. Bacterioses. Laboratory experiments. 

When apical bud sections of Phaseolus vulgaris were vacuum-infiltrated with malformin, 
their rate of respiration increased significantly without a lag and without altering the respi
ratory quotient. When tissues were soaked in solutions, the effect of malformin was concn. 
dependent. At high malformin conch. (200 pil), a marked inhihition of respiration for 
8-10 It was followed by a rapid increase of 0 uptake which reached a level nearly 3-fold 
greatdr than that of controls. At lower concn. (20 AM) malformin had no effect on respi
ration for 8-10 h, hut then stimulated respiration markedly. Ca' + completely blocked the 
early inhibition of respiration by malformin (200 AfM), but had little or no effect on the 
subsequent stimulation of respiration. 0 deficiency may ' a contributing factor to the 
enhancement of ethane production by malformin. (Author's summary) COO 
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14749 DAVIS, S.D. Effect of leaf age on stomatal resistance and its significance
for carbon dioxide assimilation in bush bean (Phaseolus vulgaris L) Ph.D. Thesis. 
College Station, Texas A & NI University, 1974. 119p. Engl., Sum. Engl., 98 Refs., 
Illus. 

Phaseolus rulgaris. Plant development. Leaves. Stomata. CO2 . Plant assimilation. Light. 
Cytology. Analysis. Water content. Growth-chamber experiments. 

The objectives of thisresearch were: (I) to determine if leaf age significantly affects leaf 
resistance to gaseous diffusion in IPhaseolus rulgaris at constant light and external CO2 level, 
leaf temp., ambient humidity and leaf water potential; (2) to test the possibility that 3 
parameters inherently related to leaf age, shading of lower leaves, stage of plant de
velopment, and stomatal density, also affect leaf resistance; (3) to determine the extent 
to which the leaf age effect on leaf resistance alters the rate of CO2 assimilation in tire light: 
(4) to test the hypothesis that the controlling mechanism of the leaf age effect on leaf 
resistance (if any) is an increase in the CO2 conci. in the substomatal cavity. Iean plants 
were grown and tested in environmental chambers under constant conditions of high light
(900-1 150 microeinsteins/s/m 2 , 400-700 nm). 12 h phbtoperiod, 30'C air temp., 25("
dew point, 320 ppm CO2 and I rn/s air speed. Measurements of leaf resistance, leaf water 
potential, stomatal density and light level at the leaf were made throughout all stages of 
plant growth (60 days from emergence). fitone expt. leaf resistances were simultaneously 
measured with a diffusion porometer cup and a CO2 assimilation cup. The values obtained 
by both methods were in close agreement. This work was divided into 3 expt. In expt. I,
tIre effect of long-term shading on leaf resistance was separated from the leaf age effect 
proper. It was discovered that once a leaf which is held under constant high light levels 
becomes fully expanded, tIre aging process causes the diffusive resistance of the whole leaf 
to increase continuously (from 0.07 sirm to 0.86 s/mm) until leaf abscission. This same 
pattern, at a higher level of resistance, was found to occur for leaves that were continuously
shaded to 15% of the full light level. I'herate of change in leaf' resistance with age varied 
among leaves within a plant, but the differences were eliminated when the life span of each 
leaf was taken into account. [Fie same held true among leaves measured during different 
expt. In expt. 2, the effects of different stages of plant developmentand of stomatal 
densities, on leaf resistance, were found to be negligible, although the stomatal densities did 
decrease from 70 stomnates/mm' to 15 stomates/mm' on tire adaxial surface of certain 
leaves. Leaf' water potentials increased slightly with age, due to an increase in internal plant
resistance to water flow, but this also had a negligible effect on the resistance. In expt.
3, CO2 assimilation rates in full light and normal ambient CO 2 level were found to decline 
from 2.4 g/h/m' at leaf maturity to approximately 0.2 g/h/ n at senescence. Ihis decline 
was attributed both to the increase in leaf reistance and to adecline in the internal capacity
of the leaf to assimilate ('O2. hlieC', conc. in the substomatal cavity remained nearly 
constant with age. This suggests that changes in internal CO2 level of the leaf do not 
cause the observed increases in resistance with leaf age. It was concluded that :() there 
was a significant effect of leaf age on leaf resistance; 12) the effects of accompanying factors 
such as shading, stage o'plant development, and stomatal densities were negligible; (3) the 
leaf age effect occurred not only during the latter stages of senescence when the leaf' was 
already chlorotic or necrotic, but was a continuous process, beginning near leaf maturity 
and continuing until leaf abscission; (4) tle leaf age effect, relative to the life span of each 
leaf, is the same among different leaves within a plant; (r ) net photosynthetic rates 
(measured as CO, influx intile light) of individual leaves, appreciably declined with time,
due to tire effects or age on both resistance arid the internal capacity of the leaf to assimilate 
CO ; (6)tire internal C', concn. remained constant with age, and therefore could not 
have caused the increase in resistance. (Atrthor'v surntuarr) ('00 ('02 
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14740 WILSON, K.A. Studies on the trypsin inhibitors of the garden bean, Phaseo
lus vulgaris. Ph.D. Thesis. Amherst., N.Y., State University of New York at Buffalo, 
1973. 199p. Engl., Sum. Engl., 145 Refs., Illus. 
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Phaseolus Pulgaris. Enzymes. Trypsin. Inhibitors. Proteins. Amino acids. Composition. 
Analysis. pH. Plant physiological processes. Plant physiology. Germination. Plant develop
ment. Laboratory experiments. 

Three isoinhibitors of trypsin have been isolated from the garden bean in a highly purified 
state as indicated by disc gel electrophoresis, equilibrium chromatography, and amino acid 
analysis. The amino acid composition is characterized by the absence of free sulfhydryl 
groups, high half-cystine (14), and absence of met. in isoinhibitors II and Ilib. Isoinhibitor 
I contains 74, II - 79, and IIb - 81 amino acid residues. Isoinhibitor I has lysine in the reac
tive site, while isoinhibitor II has arginine. Isoinhibitor II is significantly displaced from the 
trypsin complex by 1 mM substrate; isoinhibitors I and IlIb are not. I and 1I inhibit ci
chymotrypsin weakly (0.2 units/mg). Isoinhibitor Illb inhibits strongly (2.87 units/mg) and 
has an independent site for each enzyme: trypsin and chymotrypsin. The partial sequence 
of isoinhibitor II is reported. A high degree of homology is noted with lima bean trypsin 
inhibitor IV and Bowman-Birk soybean trypsin inhibitor. (Author's summary) COO HOO 

0028 

14337 HARTMANN, E. Attempts to demonstrate incorporation of labelled 
precursors into acetylcholine by Phaseolus vulgaris seedlings. Phytochemistry 
18(10):1643-1646. 1979. Engl., Sum. EngL, 13 Refs., Illus. 

Phaseolus vulgaris. Metabolism. Tracers. Plant assimilation. Seedlings. HypocotyLs. Nu
trient solution. Tissue culture. Irradiation. Nutrient transport. Enzymes. 

The labelling of acetylcholine was investigated in bean seedlings and hypocotyl hooks. 
Labelling could only be found after red light irradiation but not in the dark. Acetate was 
a much better precursor than choline. Glucose gave no detectable amounts of acetylcholi
ne labelling during 24 h of incubation. The rat. of acetylcholine labelling was higher in 
whole seedlings than in hypocotyl hook preparations. (Author's summary) COO C03 

0029 

14726 BAKFr, C.J., AIST, J.R. and BATEMAN, D.F. Ultrastructural and bio
chemical effects of endopectate lyase on cell walls from cell suspension cultures 
of bean and rice. Canadian Journal of Botany 58(8):867-880. 1980. Engl., Sum. 
EngL, Fr., 27 Refs., Ilus. 

Phaseolus vulgaris. Enzymes. Plant tissues. Roots. Cell walls. Cell structure. Biochemistry. 

Cell walls prepared from suspension cell cultures if beans and rice in log-phase growth were 
used to examine the effects of endopectate lyase (PL) on the solubilization of cell wall 
carbohydrates and concomitant ultrastructural alterations. Cell wall preparations from both 
plant sources were heterogeneous and contained a range of wall types from primary walls 
to xylem elements with spiral, secondary wall thickenings. Marked differences in wall 
thickness and no. of wall laminations typified both preparations. Bean cell walls were more 
susceptible to degradation by PL than were those of rice. Upon treatment of the former 

" with 2.3 x 10 units/ml of PL ( unit released I u.mol of unsaturated uronide/min at 
30*C from polygalacturonic acid at pH 8.5), 27% of the noncellulosic wall carbohydrate 
was solubilized in t h. This represented 50% of the PL susceptible carbohydrate in the 
preparation. Only 3% of the noncellulosic carbohydrate was released from rice cell walls 
in 1 h when treated with 115 x 10' units of PL/ml. This accounted for 60% of the PL 
susceptible wall tracttons. Only uronic acid, rhamiose, galactose, and arabinose were 
solubilized from both preparations by PL. Cell walls in the bean and rice preparations were 
affected differentially by the PL. Those walls with secondary thickenings did not appear 
to be degraded, while the distinct fibrillar appearance of both bean and rice walls tended 
to fade or disappear. The middle lainella tended to dissolve to varying degrees in the 
presence or PL Bean walls were more severely degraded than were the rice wafls and many 
exhibited swelling, separation of wall layers, markedly reduced staining intensity, and (or) 
a granular ultrastructure. This study has demonstrated that as PL acts on susceptible cell 
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walls there are major changes evoked in cell wat structure which suggest that the rhamno
galacturonan fraction of the higher plant cell wall contributes signiiicantly to cell wall 
integrity. The need for cell wall material of proven uniformity for investigations of both 
cell wall composition and effects of specilic polysaccharide degrading enzymes on cell 
wall integrty is also emphasized. Preliminary studies indicate that tobacco pith may provide 
more uniform cell walls than do cell suspension cultures. (Author's summarY) COO BOO 
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14204 
 ARIAS, 0. and CROCOMO, 0. Influencia de la arginina en la diferencia
ci6n de raices en tejidos de frijol (thaseolus t'ulgaris L.) cultivados in vitro. (Effect
of arginine on the root dijferentiation in tissue cultures of beans cultivated in 
vitro). Agronomfa Costarricense 3(2):193-195. 1979. Span., Sum. Span., Engl., 6 
Refs., Illus. 

Phaseolus vulgaris. Developmental stages. Amino acids. Arginine. Tissue culture. Roots. Bra
zil. 

A preliminary study was undertaken to evaluate the effect of increasing levels of arginine, 0,
30, 60, 120 and 240 mag/l, on the differentiation of roots in tissue cultures of beans. A 
treatment with hydrolized casein (at a concn. of 2 gIl) was also included. "lie culture me
ditn proposed by Veliky and Martin was used in this study. Arginine concn. of 120 and 
240, mg/l induced the development of roots, but the treatment with hydrolyzed casein 
proved to be superior. For further study the use of higher concn. of arginine as well as the 
inclusion of other amino acids present in the hydrolyzed casein are suggested. (Author's 
summary) COO 100 

0031 
14309 (ANVIN, D.T. et al. Oxygen exchange in leaves in the light. Plant Physiol

ogy 66(2):302-307. 1980. Ingl., Sum. l'ngl.. 28 Refs., Illus. 

l'haseolus vulgaris. Plant physiological processes. Light. Plant respiration. Leaves. 0. 
Nutrient absorption. CO.. Carbon fixation. Metabolism. Enzymes. Temperature. 

Photosynthetic 02 production and photorespiratory 02 uptake were measured using
isotopic techniques, in the C3 species lirsch]eldia incana, ltelianthus annuus, and Phasco
hls vulgaris. At high ('02 and normal 02, 02 production increased linearly with light
intensity. At low 0, or low ('O3, 0, production was suppressed, indicating that increased 
concn. of both 02 and (O 2 can stimulate 0, production. At the CO, compensation point,
02 uptake equaled 02 production over a wide range of 02 concn. 03 uptake increased with 
light intensity and 03 concn. At low light intensities, 02 uptake was suppressed by
increased CO 2 concn. so that 02 uptake al 1000 ulil CO was 28-35% of the uptake at the 
CO 2 compensation point. At high light intensities, (' 2 uptake ssas stimulated by low concn. 
of ('02 and suppressed by higher concn. of ('O2. 0 uptake at high light intensity and 
1000 ul/Il ('0 2 was 75% or more of the rate of O uptake at the compensation point. [lhe 
response of'O2 uptake to light intensity extrapolated to zero in darkness, suggesting thot 03 
uptake via dark respiration may be suppressed in the light. The response of 0, uptake to 
02 coien. saturated at about 3)%01 in high light and at a lower 0, conen. in low light. 03 
uptake was also observed with the (, plant Amaranthus edulis; the rate of uptake at the 
'O: corn pensation point was 20% of that observed at the same light intensity with the 

C3 species, and this rate was not influenced by the ('02 concn. The results are discussed 
and interpreted in terms o1' the ribulose-I 5-bisphosphate oxygenase reaction, the associated 
metabolism of the photorespiration pathway, and direct photosy:ithetic reduction of 0, .
(Author's surnnarY) C00 
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0032 

13179 VILLIERS, O.T. DE, MERWE, M.J. VAN DER and KOCH, H.M. Compara
tive effects of methabenzthiazuron and metribuzin on photosystem II and ATPase 
activity of chloroplasts of Phaseolus vulgaris. South African Journal of Science 75: 
315-316. 1979. EngI., 9 Refs., illus. 

Phascolus vulgaris. Herbicides. Plant physiclogical processes. Photosynthesis. Chloroplasts. 
Light. 0. 

The effect of 2 herbicides (methabenzthiazuron and metribuzin) on electron transport and 
0 evolution in photosystem II (PSII) and on the activity of light-induced ATPase in isolated 

chloroplasts of Phaseolus vulgaris var. Fop Crop plants grown in moist Perlite was investi

gated. Chloroplasts were isolated from 10-day-old leaves.by the method of Avron. Chloro

phyll content was determined according to Vernon. Photoreduction of ferricyanide was 
determined spectrophotometrically at 420 nm following illumination (4300 lx) of the 
reaction mixture for 3 min. The reaction mixture (8 ml) consisted of 0.037 AMtris-HCI (pH 
7.2), 0.02 AMKCI and 0.0005 Al ferricyanide, I ml chloroplasts in suspension and 0.2 ml 
herbicide solution at different concn. (10', 10', 10 -', 10-s or 10 

4 il. One ml of TCA 
was added and precipitated protein removed by centrifugation. 0 evolution was determined 
by a Gilson respirorneter according to the method of Vishniac and readings were made every 
5 min. ATPase activity was determined according to the method of Alsop anf Moreland; at 

the end of the process, the precipitated protein was removed by centrifugation and inorgan

ic phosphate, determined colorimetrically. It was deduced that both herbicides inhibit 

photosynthesis in the light-dependent part of the photosynthetic process by inhibiting PSII

mediated 0 evolution. Results also show that the transport of electrons was more strongly 

inhibited than 0 evolution and that both herbicides had no effect on light-induced ATPase 

activity of the chloroplasts. (Summary by A.J. Trans. by L.A.) COO 

0033 

14352 VOLK INBURGII, I. VAN and CLELAND, R F Protein excretion and cell 
expansion in bean leaves. Planta 148(3):273-278. 1980. Engl., Sum. Engl., 20 

Refs., Illus. 

Phaseolus vulgaris. Growth. Leaves. Light. pH. Seedlings. Plant tissues. Cell wall. Fungal 

toxins. 

Light-induced expansion of P/iaseolus vulgaris L. leaf cells is accompanied by increased cell

wall plasticity. The possibility that leaf-cell walls are loosened by excreted protons has beer 

investigated: (1) light causes acidification, detected at the leaf surface, within 5-15 mi. 
Growth starts 10-20 min after exposure to light; exogenous acid induces loosening k 7 
isolated leaf cell walls; (3) infiltration of the tissue with a neutral buffer inhibits light
induced growth, and (4) fusicoccin stimulates growth of as well as HI+excretion by bean 

leaf cells, without light. These findings show that the :,cid-growth theory is applicable to 

light-induced growth of leaf cells, and indicate that light-induced proton excretion in
itiates cell enlargement in leaves. (Author's summarl') ('00 

0034 

14701 VILLIERS, O.T. D', and MER\V-, M.J. VAN )ER. A study of the mode 

of action of methabenzthiazuron and metribuzin in isolated cells of Phaseolus 

vulgaris. South African Journal of Science 74(1l):440-442. 1978. Engl., 10 Refs. 
Illus. 

Phaseolus vulgaris. Herbicides. Laboratory experiments. Leaves. Cytology. Photosynthesis. 
Inhibition. Plant physiological processes. Nucleic acids. Proteins. 

Ilistograms are presented on the effects of methabenzthiazuron and metribuzin from 

10-'A to 0-4 M on photosynthesis, respiration, RNA synthesis, protein synthesis and lipid 

synthesis in isolated mesophyll cells of 9-day-old leaves of Phaseolus vulgaris, assessed at 

15 
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intervals up to 120 min. Photosynthesis ("CO. fixation) after 120 min was stimulated by33 and 14% of each herbicide, resp.,at the lowest concn.,but almost complete inhibition was induced by the highest concn. RNA synthesis was also stimulated by 25-40% by methabenzthiazuron at allconcn. except the lowest. (Summary by Weed Abstracts) COO D02 

0035 
14261 SIIANER, D.L. and LYON, J.L. Stomatal cycling in Phaseolus vulgaris L.
in response to glyphosate. Plant Science Letters 15:83-87. 1979. Engl., Sum. Engl.,
13 Refs., Illus. 

Phaseolus vulgaris. Stomata. Photosynthesis. Temperature. Herbicides. Plant physiological
disorders. 

Leaf conductance and net photosynthesis decreased simultaneously in response to treatmentof bean leaves with glyphosate. In a constant environment of 300 MUE/m'/s light, 50%Rif,and either 21 or 27*C, spontaneous stomatal cyclirig occurred In response to glyphosate
treatment. At a higher temp. (370 C) or a higher RH (80%) nc stomatal cycling was observed. 
(Author'ssummar.') COO 

0036
14287 WALLACE, A., MUELLER, R.T. and WOOD, R.A. Arsenic phytotoxicity
and interactions in bush bean plants grown in solution culture. Journal of Plant
Nutrition 2(1/2):111-113. 1980. Engl., Sum. Engl., 6 Refs. 

Phaseolus vulgaris. Micronutrients. Toxicity. Nutrient transport. Plant anatomy. Mineral
deficiencies. Laboratory experiments. Plant nutrition. 

Bush bean plants (cv. Improved Tendergreen) were grown in solution culture with variedlevels of As to ascertain levels and plant coi,cn. associated with phytotoxicity and to determine if there were any interactions between As and othe: minerals in plants. The level of10- " M arsenate in solution resulted in considerable plant damage. Plant concn. of As at thisapplication rate were 3.6, 18.8 and 41.7 mg/g resp. for leaves, stems, and roots. This level ofarsenate resulted in increased IVc,Cu, Mg,Al, Si, Ti and Ba in all plant parts except Mg Inroots. All of the increases may be due to concn. Simultaneously there was depressed Mn, Pand Ca in all plant parts. K also was depressed in roots. These depressions were not due to
dilution. (A uthor's suninary) COO CO1 

0037
 
14260 TAMAS, I.A. et at. Effect of older fruits 
on abortion and abseisic acid
concentration of younger fruits in Pliaseolus iulgaris L. Plant Physiology 64:620
622. 1979. Engl., Sum. Engl., 18 Refs. 

Phaseolus vulgaris. Plant-growth substances. Pods. Age. Harvesting. Productivity. USA. 

In 2 bean cv. Redkloud and Redkote the older fruits growing at the base of racemes

aborted less frequently than the younger 
 ones above them. When older fruits at the baseof racemes were removed, the abortion rate of the younger ones was reduced and theirABA conen, was lowered. Thirteen days after fruit removal, 36-45% of the younger fruitsremained viable on treated plants while less than 12% of the younger fruits were viable oncontrol plants. On these intact controls the ABA concn. of young fruits was at least twice
that of defruited plants. A similar difference 
 was found when the ABA content was expressed on a per fruit basis, suggesting a direct regulatory influence of older fruits over theABA content of younger truits. (Author'ssumnmars) COO 

16 



0038 
13192 LEE, T.E.G. and CROCOMO, O.J. Protein pattern changes in the germina
ting bean seed. Turrialba 30(l):87-91. 1980. Engl., Sum. Span., Engl., 16 Refs., 
Illus. 

Phaseolus vulgaris. Seed. Germination. Plant physiological processes. Cotyledons. Protein 
content. 

The changes of total soluble proteins, glycoproteins and their subunit patterns in the cotyle
dons of germinating Phaseolus vulgaris L. beans were investigated. Polyacrylamide gel 
electrophoresis techniques were used to detect these proteins and subunits. The disappear
ence of these protein bands was found to be in sequence with the legumin-like protein as the 
first one to be hydrolyzed followed by the vicilin-I and finally the vicilin-l. The synthesis 
of new protein in the cotyledons of germinating bean seed was also detected. (Author's sum
marry) COO C03 

0039 
14389 PANDIY, D.P and KANNAN, S. Effects o sodium chloride pretreatment 
on cation absorption by bean plants. Zeitscl ift fur Pflanzenphysiologic 92(): 
91-94. Engl., Sum. Ingl., 6 Refs., Illus. 

Phaseolus vulgaris. Salinity. Nutrient absorption. Plant assimilation. Micronutrients. Fe. 
Mn. Seedlings. Growth. Plant-growth substances. Tracers. Ctil structure. Laboratoy 
experiments. 

The absorption of Rb+, Fe++ and Mn++ by bean seedlings pretreated with lw concn. ol 
NaCI was found to be enhanced. The effect was temporary in the case of Fe++, and was 
concn.-dependent for Mn++ absorption. Pretratment with 50 m3l NaCI enhanced Rb+ 
uptake from 0.5 mAMRbCI significantly. The presence of 2-chlorocthyltrimethylammoniLm 
chloride (CCC), or N,N-dimethylaminosuccinamic acid (Alar) at I pg/ml of the pretreatment 
medium did not alter the effect of NaCI on Fc++ absorption and transport. (Author's sum
mary])COO 

0040 
14219 KENIS, J.D. and TRIPPI, V.S. Regulaci6n de ]a abscisi6n en Phaseolus Pul
garis L. Ill. Efecto del per6xido de hidr6geno sobre Inabscisi6n y la actividad de 
amilasas. (Regulation of abscission in Phaseolus vulgaris. II1. Effect of hydrogen 
peroxide on abscission and anylase activity). Phyton 38(2):147-154. 1980. Span., 
Sum. Engl., Span., 34 Refs., Illus. 

Phaseolus vulgaris. Abscission. Leaves. Enzymes. Light. Plant physiological disorders. 

Hydrogen peroxide was found to be a powerful abscission agent in Phaseolus vulgaris L. 
explants. it stimulated abscission in explants obtained from young, mature or yellowing 
leaves, when they were incubated in the dark or under red (r) or far-red (RL) light. Amylase 
activity increased, especially in the proximal zone of the 112 2 -induced abscission. Explants 
obtained from young leaves responded to R and RL light like those obtained from old 
leaves, when they were incubated in the dark or under red (R) or far-red (RL) light. Amylase 
induces abscission by initiating oxidative senescence changes in cellular membranes. (Au. 
thor's summary) COO 

0041 
15488 BARRATF, D.H.P. and WOOLIIOUSE, I.V. Protein turnover in the 
primary leaves of Phaseolus rulgaris. Journal ot lxpcrimental Botany 32(127): 
443-452. 1981. lngl., Sum. Engl., 25 Refs., ilus. 

Phaseolus vulgaris. Leaves. Proteins. Plant physiological processes. Nutrient solution. 
Tracers. Chloroplasts. Analysis. Laboratory experiments. 
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A technique which measures the change in 2-" H content of protein with time by racemization of the protein hydrolysate with acetic anhydride was employed to measure protein
turnover in the primary leaves of thaseolus vulgaris var. The Prince. Plants were grown in
liquid culture and the radioactivity was introduced through the roots in tite form of tritia
ted water. Substantial quantities of' 1120 (ImCi/mI), a 48 Ii exposure 1iO, together withdetopping of the plant (which stimulates resumption of protein synthesis as shown by a 3
fold increase, over normal plants, in 'l1incorporated into different protein fractions in tile
24 h immediately following detopping) were required to obtain manageable amounts oflabel incorporated into mature leaves. Under these particular conditions the half-life, thetime required for half the protein molecules initially present to be degraded of: (1)chloroplast coupling factor (CF, ) was estimated as 1.53 days, (2) a total soluble protein fraction
(TSP) as 1.9days, and (3) a chloroplast lamellae fraction as 7.65 days. (Author's suminary'
Coo 

0042
 
14375 ASIIFNDIN, 
T.W. Effects of SO, and NO2 pollution on transpirationin Phaseolus vulgaris L. Environmental Pollution 18(1):45-50. 1979. Engl., Sum. 
Engi., 24 R~fs. 

Phaseolus vulgaris. Air pollution. Transpiration. Growth-chamber experiments. Laboratory

experiments. Growt;i. Leaves. Stomata.
 

An investigation was conducted to determine tle effects of 10 pphm SO, and 10 pphm

NO,. applied both singly 
 and in combination, on whole plant transpiration rates oft'haseolus vulgaris. The individually applied pollutants caused short-term increases and

the pollutant combination caused a decrease in transpiration rate. These results are discussed
 
in relation to previous studies. (Author's sunmmary) COO
 

0043 
15417 BROWN, K.W. and TI IOMAS, J.C. The influence of water stress precondi
tioning on dark respiration. Physiologia Plantarum 49(2):205-209. 1980. Engl.,
Sum. Engl., 17 Refs., Illus. 

Phaseolus vulgaris. Water requirements. Drought. Plant respiration. Plant physiological 
processes. Leaves. Photosynthesis. 

The respiration rate of individual leaves of cotton, bean cv. Bush Blue Lake, and sorghum
which had been fully expanded prior to a series of severe water stresses was compared with
those of unstressed leaves of similar age. Measurements were made over a range of leaf temp.Respiration rate/unit leaf area of all rewatered plants were significantly lower than those ofthe plants which had not undergone water stress. During the stress periods, tie leaves of allspecies suffered )M loss. Respir,tion rates/unit DM for cotton ard beans were the samlie for
the plants that had and had not undergone stress. Thus for these 2 C3 plants the decrease indark respiration clue to water stress could be explained entirely by loss of DM.The lower
respiration rates of the stressed leaves when expressed on both an area basis and a wt. basis
for the C4 species indicate that water stress adaptation ofC4 plants may include alterations
in the respiratory mechanism or in the amount of residual respirable substrate. The lightcompensation points of all species were not altered by the water stress preconditioning. Thisindicates that the mechanisms controlling tie net photosynttetic exchange/unit leaf area
underwent adaptations as a result of repeated water stress which decreased its efficiency.
(Author's suinmarv) ('00 
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0044 

15491 SCIIUMACIIER, T.1. and SMUCKIR, A.J.M. Mechanical impedance 

effects on oxygen uptake and porosity of dry bean roots. Agronomy Journal 73(1): 

51-55. 1981. Ingl., Sum. ngl.,I- 24 Refs., Illus 

Phaseohis ,ulgaris. 0. Plant assimilation. Roots. Mechanical damage. Plant respiration. Plant 

deyelopment. Laboratory experiments. 

Low oxigen conc. and mechanical impedance are 2 components of soil compaction often 

implicated in the reduction of crop yields. The relative importance of these 2 stresses to the 
root system has not been thoroughly assessed. A system was developed to study the effect 

of mechanical impedance on root respiration and morphology. 0 uptake, by intact plant 
was determined polarographiroot systems subjected to 3 levels of mechanical impedance. 

acally by measuring the 0 concn. of nutrient solotions before and after flowing through 

root media of I nm,3 im,or no glass beads. 0 uptake rates by dry bean roots were 

independent of solution flos rates :,6.0 ml/inin ' when inlet pO was 0.21 atm. Mechani

cal impedance reduced dry wt., fresh wt., vol., and length of roots after 8 days of treatment. 

I)M % of mechanically impeded roots was greater than the control. Roots subjected to me

chanical impedance were deformed, branched more frequently, less porous, and consumed 

more %/unit fresh wt. Itis suggested that a vreater ( supply may be required at tileroot 

surface to prevent anoxia in mechanically impeded roots. (Author' suizoiari') ('00 BOO 

0045 

14395 (OK, G.T. and DUNCAN, 1I.J.Uptake of aminotriazole from humectant

surfactant combinations and the influence of humidity. :'estieide Science 9(6):535

544. 1978. l-ngl., Sum. Elngl., 22 Refs. 

P/Iaseolus 'ulgaris. Plant-groti substances. Ilerbicides. Growth-chamber experiments. 

Temperature. Photoperiod.. Relative humidity. Plant assimilation. 

Uptake of aminotriazole (3-amino-I .2,4-triazole) by bean leaves of var. (aanadian Wonder 

was not greatly influenced byvthe addition to the spray solution of dimethy fo rmain ide 

()MF), ethylene glycol and polypropylene glycol 400 (P(; 400) over the conen. range 1.0

50.0 ml/I. Ilowever, the addition of polyoxyetiylenc 20 sorhitan monolaurate (polysorbate 

20) (0.2-1.0 gIl) to spray solutions of the above additives and glycerol (5.0 tnl/I; except for 

DMF,50.0 ml/I) substantially increased uptake to 80-100% inall cases at 50 * 10% RII. 
a range of polysorbate surfactants (polysor-Similar penetration tigures were recorded ss'her 

20, 40, 60, 80, and 85; 0.2 g/I) were applied to spray solutions containing either dimebate 
thyl sulphoxide ([)MSO) or glycerol (5.0 nil/i). Ilumidity was found to have a critical effect 

DMSO + 20, ethyleneupon the hurnectajit-surfactanit combinations tested; polysorbate 

glycol + polvsorbate 20 and VP(; 400 + polysorbate 20 (5.0 ml/I + 0.2 g/l). With DMSO 

+ polysorbate 20 the following uptake figures ws'ere recorded: < 30% RIt. 3.1%; 45 t 

10% RII. 86.8% : 55-65% RI I. 48.2% and 100% RII, 0.3%. Similar trends ws'ere recorded with 

all 3 humectant-surfactant combinations Further studies revealed that the adverse effect of 
partially by regulatinghumidity on DMSO-polysorbate mixtures could be at least overcome 


the DMSO concn. (Author's sunioary) (00 1)02
 

0046 

15812 MANGAT, B.S. The effect of diuron on tie soluble nucleotide pool and 

growth of bean and corn seedlings. Pesticide Biochemistry and Physiology 10(3): 

25 1-258. 1979. l~ngh., Sum. Ingl., 28 Refs., Illus. 

Phaseolus vulgaris. Z/,a ma's. lerbicides. ATP. Seedlings. Metabolism. Chlorophyll. Plant 

physiological processes. Laboratory experiments. 

The effect of diuron oilthe acid-soluble nucleotides and growth of bean and maize seedlings 

was examined. Seeds swere germinated in sterile vermiculite and the seedlings fed with dif

ferent concn. of diuron through the roots. In the control plants there was a predominance 
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of adenine and uridine nucleotides over guanine and cytosine nucleotides with ATP and
UDP-glucose (UDPG) being the most obundant. Seedlings fed with 50 OfMdiuron showed 
a significant increase in ATP level and then a subsequent decrease with increasing diuron 
concn. There was a considerable decrease in the total nucleotide content of both types of 
seedlings fed with 125 and 250 ji[ diuron, the effect being much more pronounced in the 
ones treated with 253 piM. The decrease in the total nucleotide content resulted in reduced 
metabolic activity of lie seedlings as was shown by the decrease in chlorophyll and in re
duced fresh and dry wi .(Author's summary) COO 1)00 

0047 
16077 SAMMNLFR, I'. and SCIIIII)T, A. Comparative studies in the petiolus
abscission test of I'hascohsvulgaris L. Biochemie und Physiologie der Pflanzen 174 
(4):322-325. 1979. Germ., Sum. Fngl., 7 Refs., Illus. 

Phascohs r'ulgaris. Abscission. Leaves. llost-plant resistance. Plant-growth substances. 

The petiolus abscission of 'hasc lus 'ulgariswas analyzed by 2 different methods in parallel
expt. The decrease in abscission break strength and O:e simultaneous increase in the % of 
petiole abscissiotn after excision nf the leaf lamina as well as the influence of ethephon, IAA, 
or AgNO., on abscission indicated that both the estimate of 50% abscission time and the 
mea-surement of break strength gave reproducible results for intact bean plants. The advan
tages anii. disadvantages of both methods are discussed with regard to their use for screening
substances which delay abscission, and a combination of the 2 methods is suggested. (Lx
tractedfrom au thor "sum zmary- ('00 

0048 
16092 'RIIFSTI.I.Y, ).A. and WOOLIIOUSY, II.\V. The chloroplast envelope of 
lraseuols tulgaris L. II. Enzymic characteristics. Plant and Cell Physiology 21(4):
709-717. 1980. lingI., Sum. lngl., 34 Refs., Illus. 

t'haseolusvu garis. Leaves. Chloroplasts. Enzymes. Analysis. Cytology. 

'Fhe isolated chloroplast envelope of I'haseohusrulgariswas found to synthesize galactolipids
when supplied with exogenous UDI)I galactose. The rate of total galactose incorporation
varied within the range 0.4-50 omole 'gprntein/swith age of the tissues. The activities of'
NADII dehydrogenase, malate dehydrogenase,.and Mg10-ATPase in the envelope fraction 
were also investigated. The use of a positive "marker" activity tor the isolated chloroplast
envelope is considered. (rot/or'"snmar) COO 1100 
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CO1 Plant Nutrition 

0049 
14205 KOONTZ, H.V. and BERLE, K.L. Silver uptake, distribution, and effect on 
calcium, phosphorus, and sulfur uptake. Plant Physiology 65:336-339. 1980. Engl., 
Sum. Engl., 21 Refs., Illus. 

Phaseolus vulgaris. Plant nutrition. Plant physiological disorders. Mineral deficiencies. 
Tracers. Plant anatomy. Ca. P. S. Nutrient absorption. USA. 

Bean, maize,and tomato plants were grown in a nutrient solution labeled with "P, "'Ca,or 
11 S and varying concn. of AgNO 3 . Following a 6-h treatment period, plants were harvested 
and analyzed. A low Ag+ concn. (50 nMf) inhibited the shoot uptake of the ions investi
gated. In the roots, Ca uptake increased whereas Pand S uptake decreased. Autoradiograms 
of bean and maize plants, 4.ing nOmAg, showed that Ag* was uniformly deposited in the 
bean shoot, but maize shoots had regions ot high activity along the leaf margins and at the 
tips where guttatiol. had occurred. Roots were heavily labeled and shoots (especially the 
new growth) continued to accumulate Ag' even after the intact plant was returned to Ag
free solution. Ag was believed to be phloem-mobile since it was exported from a treated 
leaf. Bean plants removed 'A the Ag from 4 1 of nutrient solution containing 50 nM 
AgNO 3 within 1.5 h, but took 16 h for 20 1of solution. (Author's sunmary) C01 

0050 
14226 GERBER, J.M. The relationship between boron soil test results and boron 
uptake by bean plants. Communications in Soil Science and Plant Analysis 11(5): 
525-532. 1980. Engl., Sum. Engl., 10 Refs. 

Phaseolds vulgari. liant physiological disorders. B. Soil requirements. Plant injuries. Toxici
ty. USA. 

B-sensitive crops, kidney beans and soybeans, were grown in pots containing soil collected 
from a beet field and a nearby pasture. Two soil extraction procedures were used to measure 
B concn. in the soils. Dilute acid was used to extract what isbelieved to be readily available 
B. A modified-SbOhlet apparatus, which employed continuous leaching with hot water, 
measured what is believed to be slowly available B. Plant Bstatus was determined by analyz
ing the above ground portion of the plants grown in 2 soils. The umount of B in the plant 
tops provides an indication of biologically available B. Although kidney ucans and soybeans 
extracted more B from the beet soil, both soil extraction procedures indicated that the 
concn, of B was higher in the pasture soil. Neither extraction pru.,edure proved reliable in 
predicting plant response. (Author's summary) CO1 

0051 
14217 WALLACE, A. Excess trace metal effects on calcium distribution in plants. 
Communications in Soil Science and Plant Analysis 10(1/2):473-479. 1979. Engl., 
Sum. Engl., 7 Refs. 

Phaseolus vulgaris Plant nutrition. Plant physiological disorders. Micronutrients. Mineral 
deficiencies. Ca. 
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One of the most important roles o, ':: in plants is that of protecting against toxicities of 
trace metals. Even thoukh this is a ..inction of Ca, at least some of the trace metals in 
excess do inhibit uptake and/or translocation of Ca. Mn, when supplied at a very high level 
to bush bean cv. Improved Tendergreen in solution culture, decreased the Ca concn. in 

' leaves, stems, and roots. The inhibition was pronounced for 10 and 10-2. M Mn. The 
decrease for the latter was 76% for leaves, 61% for stems, and 49% for roots. Mo at 10- Al 
decreased bush bean leaf, stem, and root concn. of Ca by 38%, 24%, and 16%, resp. Vana
date at 10' Al decreased bush bean coacn. of Ca in leaves, stems, and roots by 37%, 50%, 
and 11%, resp. Ag at 10' A! decreased Ca in leaves by 67%. Cd at 10' ;V1decreased leaf, 
stem, and.root Ca by 76%, 28%, and 61%, resp. Li at 50 ppm in soil decreased yields of bush 
beans by 75%, but had no effect on Ca in the shoots. In soil, 500 ppm Li decreased shoot 
yield of barley cv. Atlas 57 by 66% and Ca concn. by 72%. Ni (2 x 10' A) decreased Ca 
concn. in bush bean leaves by 45% at 10' il Ca, 42% at 10.. MCa, and 33%at 10-2 M Ca. 
In roots the reductions were 35, 43 and 44%, resp. Decreased uptake of Ca caused by excess 
trace metals could increase their phytotoxicity. (Author'ssummary) C01 

0052 
14288 WALLACE, A., MUELLER. R.T. and WOOD, R.A. Selenate toxicity 
effects on bush beans grown in solution culture. Journal of Plant Nutrition 2(1/2): 
107-109. 1980. Engl., Sum. Engl., 7 Refs. 

Phaseolus vulgaris. Micronutrients. Toxicity. Etiology. Leaves. Nutrient transport. Nutrient 
absorption. P. Ca. Laboratory experiments. Plant nutrition. 

Bush beans (cv. Improved Tendergreen) were grown in solution culture with 0, 10" , 10', 
and 10- Al levels of Na2 SeO 3 . Mild toxicity was obtained for 10" At and severe toxicity at 
103 M. At severe toxicity, leaves were stunted and had brown spots. Se was fairly evenly
distributed in plant parts. At severe toxicity, concn. in pg/g were leaves 901, stems 1058, 
and roois 1842. The high level of Se also decreased P, Ca, Mg, Mn and K concn. in leaves, 
and P and Ca in roots. Si and Ti tended to be higher with the highest Se level. (Author's 
summar,) C01 

0053 
14284 PATEL, P.M., WALLACE, A. and ALEXANDER, G.V. Transfer values to 
fruits of Li in tomato and Cd in bush beans. Journal of Plant Nutrition 2(1/2):87
91. 1980. EngI., Sum. Engl., 7 Refs. 

Phaseolus vulgaris. Mineral content. Translocation. Cd. Leaves. Roots. Pods. Nutrient trans
port. Micronutrients. 

-Different levels of Li (10 , 10-', 5 x 10-4 M) and Cd (2 x 10- 6 , 10-1, 10-4 M) were studied 
in solution culture in a glasshouse to evaluate the effects on growth and fruit tran:;fer values 
in tomato cv. Marglobe and bush beans,cv. Improved Tendergreen. No effect on yield was 
observed for up to 10-4A Li levels; after that yields were significantly decreased. The yield 
of bush beans was significantly reduced by the Cd levels added. The Li in solution culture 
significantly increased the Li concn. in tomato roots, leaves, and fruits. The Cd had an 
increasing effect on Cd concn. only in bush bean roots and a nonsignificant effect was 
observed in leaves and pods. Considerable amounts of Li were translocated to leaves and 
fruits while very little Cd was Ibund in fruit pods. The exact amount was unknown due to 
limits of the method. (Author's suppintary) CO C02 

0054 
14285 WALLACE, A. et al. Influence of environmental stresses on response of 
bush bean plants to excess copper. Journal of Plant Nutrition 2(1/2):39-49. 1980. 
EngI., Sum. Engl., 9 Refs. 
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Phaseolus vulgaris. Micronutrients. Cu. Toxicity. Nutrient solution. Roots. Temperature. 
Mineral deficiencies. P. Laboratory experiments. Plant nutrition. 

Bush bean cv. Improved Tendergreen was grown in nutrient solutions in a glasshouse at low 
and at potentially toxic levels of Cu. These Cu treatments were interacted with other 
treatments to create various types of environmental stress. In an exploratory expt.,salinity 
(0.05M NaCI) and P deficiency stresses were observed to result in proportionately more 
plant toxicity with a high Cu level than with a low. These 2 factors were then further 
studied in additional expt. and the observations were verified. Levels of P and NaCI which 
resulted in no or little yield reduction with normal amounts of Cu rtsulted in propor
tionately large yield decreases at high levels of Cu. Stress resulting from no aeration of the 
nutrient solution was less harmful relatively at a high Cu level than at a low. Slightly in
creased root temp. was slightly more injurious at the high Cu level than at the low while 
severe shading was equally harmful of both Cu treatments. Synergistic effects were noted 
for salinity and Plevels as they interacted with the Cu levels on growth of the plants. Miner
al analyses do not explain these synergistic effects. (Author'ssummary) CO1 

0055 
14286 WALLACE, A., ROMNEY, E.M. and ALEXANDER, G.V. Zinc-cadmium 
interactions on the availability of each to bush bean plants grown in solution 
culture. Journal of Plant Nutrition 2(1/2):51-54. 1980. Engl., Sum. Engi., II Refs. 

Phaseolus vulgaris. Nutrient solution. Zn. Cd. Leaves. Roots. Stems. pH. Toxicity. 

Bush bean plants (cv. Improved Tendergreen) were grown for 12 days in nutrient solutions 
in a factoril cipt. involving 0 and 10"sM CdSO 4 , 0 and 10"Af ZnSO4 , 2 solution pHt 
values (4.5 and 7)and 0, 10-4M EDTA and 10-4 M DTPA. There were then 24 treatments 
each with 4 replicates. Plants were separated to primary leaves, trifoliate leaves, stems and 
roots, washed in 0.1M lICI and deionized water, and assayed by emission spectrography. 
The low Zn level resulted in some Zn deficiencies particularly with chelatitg agents and 
at high solution pH. Although Cd tended to depress Zn uptake, Zn did not modify Cd 
toxicity without chelating agents. Cd was not strongly toxic in the presence of chelating 
agents at high solution p-I even though there was some Cd accumulation in leaves with those 
treatments. High Zn tended to favor large root accumulation of Cd but only at the low 
solution pli. (Author's summary) C01 

0056, 
14743 NAIDOO, G. Aluminum toxicity in two snapbean varieties. Ph.D. Thesis. 
Knoxville, The University of Tennessee, 1976. 1l0p. Engl., Sum. Engl., 81 Refs., 
Illus. 

Phaseolus vulgaris. Cultivars. Al. Toxicity. Host-plant resistance. Plant development. Plant 
nutrition. Growth. Roots. Leaves. Plant tissues. Composition. P. K. Yields. Analysis. 
Electron microscopy. 

The mechanism of Al tolerance in plants was investigated in a series of greenhouse expt. 
which compared 2 var. of snap beans that were differentially tolerant to Al. The more 
tolerant Dade var. was compared to Romano with respect to growth, mineral nutrition, 
pH, total acidity, Al fixation by root macerates, organic acid content, morphological effects 
of Al, and to location of Al and P in roots. To compare the 2 var. with respect to growth 
and mineral nutrition, seedlings were grown in 1/5 strength Hoagland's nutrient solution 
(pH 4.8) at 0, 4, 8, and 12 ppm added Al for 10 days. The Al treatments reduced yields and 
the concn. of P and Mg in roots and tops of both var. In both var.,the Al treatments generally 
increased the K concn. in roots and tops. In the Romano var. Al decreased the Ca concn. 
in roots and tops. The Al-tolerant Dade var. had a significantly higher root wt. than Romano 
at 12 ppm added Al. Compariso;i of the pi, titratable acidity, Al-fixing capacity of root 
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macerates and citric and malic acid concn. revealed no major differences between var. Plants 
of both var. treated for 12 days at 20 ppm Al at pH 4.6 exhibited typical symptoms of Al 
toxicity. These included upward curling of roots; root discoloration; significant reductions 
in root and top growth; inhibition of lateral root growth; abnormally dark green leaves and 
gelatinous root tips. The Romano var. also showed purple coloration of stems and petioles. 
Anatomical changes induced by Al included swelling of root tips; curling backward and 
detachment of root caps: disorganization of cells in the root cap and meristem and loss of 
cell contents of root cap cells. 'File relative degree of Al injury was greater in the susceptible 
Romano var. Elemental distribution in Dade and Romano snap bean roots, treated for 12 
days with 20 ppm added Al, was determined by staining with Mo and by energy dispersive 
analysis for X-rays generated in the scanning electron microscope. The results of both 
techniques revealed that young meristematic tissues of the root tip are the sites of Al 
action. The location of Al was identical to that for P, suggesting the precipitation of P by 
Al. High concn. of Al and P were found on the root surface and within the root cap. There 
was no relationship between the distribution of Al and that of Ca, Mg, r K. Al was located 
in cell wallsfcell contents and in nuclei of root cap and meristematic cells. It is suggested 
that Al disrupts the cell division process in the nucleus. Tle ability to maintain adequate 
levels of P in tops, and the capacity to exclude a major part of' the Al from sensitive root 
tissues by regeneration of root cap cells probably account for the greater tolerance of the 
Dade var. to Al. (Author's summnary) C0l C02 

0057 

14746 LINDEN, C.T.G. The mist culture system in the study of growth in lettuce 
and beans at low salt concentrations. Ph.). Thesis. Ithaca, N Y. Cornell University, 
1977. 109p. Engl., Sum. Ingl., 84 Refs., Illus. 

Phaseolus sulgaris. Cultivation systems. Nutrient solution. Osmotic potential. Plant develop
ment. Growth. Roots. Laboratory experiments. CO. 0. Nutrient absorption. 

Mist culture is defined and development of the method is reviewed. A mist culture system 
used at Cornell University (USA) is described in detail. The system was used to study 
growth of lettuce and dry beans at 4 different osmotic potentials of the nutrient solution. In 
hydroponic cultivation relatively low osmotic potentials, -0.75 atm. and often lower, are 
used. Through infrequent application of the nutrient solution, the osmotic potentials of 
the solution in direct contact with the root surfaces may decrease below these values. The 
purpose of this study was to examine whether relatively high Osmotic potentials of a 
nutrient solution would promote better plant growth, particularly of roots. The mist culture 
system permits the isolation of the influence of osmotic potential from other factors 
associated with growt;. in conventional hydroponic media, and a constant osmotic po
tential at the root surface can be maintained by frequent misting of the roots, the use of a 
large solution vol./plat and frequent changes of the nutrient solution. Plants were grown 
sltder mist culture for about 30 days at 4 different osnmotic potentials of :q.Ic nutrient 
solution, -0.25, -0.50, -0.75, and -1.00 atm., with 2 expt. on lettuce and 2 on dry beans. 
Growth in all mist treatments was superior to that of controls in peat mix. It was found that 
neither max. growth nor water uptake necessarily followed simple osmotic gradients. Thus 
max. fresh and dry %kt.of roots occurred at -0.50 atm. in both species. Max. top growth in 
beans also occurred at -0.50 atm., while that its lettuce occurred at a lower osmotic potential 
than for roots, -0.75 atm. lowever, max. root length in beans occurred at a higher osmotic 
potential than max. root fresh or dry wt.,-0.25 attn. In all treatments lowest fresh and dry 
wt. of both tops and roots occurred at tile lowest osmotic potential, -1.00 atm. Vhile water 
uptake/g dry wt. in beans showed little variatior with osmotic potential of the nutrient 
solution, min. water uptake/g dry wt. in lettuce corresponded with max. plant dry or fresh 
wt. (top and root). Max. water uptake corresponded with tile highest and lowest osmotic 
potentials, -0.25 and -1.00 atm. resp., s%here growth was reduced. The results confirmed that 
improved plant growth, particularly of roots, could be obtained with nutrient solutions of 
higher osmtic rotentials Actual values in practice would depend on irrigation frequency 
and other factors. 'fte results also indicate that more direct attention to the root system 
as an important fac-', contributing to survival ard yield should beconme part of future 
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agricultural research in general and in plant breeding in particular. The mist system offers 
good possibilities for investigating root development through a more exactly controlled 
root environment. Of particular interest was its flexibility, and the possibility of isolating
specific problems, such as nutrient absorption, water uptake, gas exchange for example, 
from the influences of other factors. Properly applied, it could open the way to anew under
standing of plant growth and root-shoot interactions. {Sumar' by DissertotionAbstracts 
International)COI C02 D03 

0058 

14732 CHIANG, G.T. The effect of zinc nutrition on mitotic frequency and DNA 
nmetabolism in the root tips of the Sanilac navy bean plants (Phaseolus vulgaris L.). 
Ph.D. Thesis, Toledo, Ohio, The University of Toledo, 1976. 110p. Fngl., Sum. 
Engl., 115 Refs., Illus. 

Phaseolus vulgaris. Nutrient absorption. Plant nutrition. Zn. Cell division. Genes. DNA. 
Roots. Statistical analysis. 

The effect of Zn nutrition on mitotic frequencY' and I)NA metabolism was examined in 
the root tips of navy bean plants cv. Sanilac. These plants were grown in a modified Iloag
land solution in growth chambers. The chamber was set for a 16 h light period at 2,000 ft
ca. (28°C) and and 8 i dark period (20°C). On the 7th day the seedlings were transfeired 
to aerated nutrient solution. After 4 days in the nutrient solution containing various 
amounts of Zn as ZnSO,, the root tips (approx. 2-4 mm) were excised for the expt. The 
various parameters examined in this research were (a) mitotic frequency, (b) l)NA content/ 
mg fresh wt,,(c) ll-thymidine uptake, (d) DNA synthesis, and (e) deoxyribonuclease 
(DNase) activiiji. The root tips were fixed in a mixture of formalin, glacial acetic acid and 
70% ethanol (1:1:18). After paraffin-embedding, sectioning and staining, the whole area of 
each longitudinal median section which was within 2100 gm of root cap was scanned for 
a total mitotic frequency. The mitotic frequency was 1.8, 16, 28, and 1.3 within 2100 jm 
of the root tip for 0.03, 0.3, 3 and 30.AI Zn, resp. (an av. of 8-14 roots). Based on growti 
rate, a concn. of 3 AM Zn represents an optimal concn. for normal growth and development. 
When the Zn deficient plants (grown at 0.03 pit!Zn) were allowed to recover in the solution 
containing 3 xLA Zn, the mitotic frequency rose to a normal level of 25. As Zn conch. 
increased from 0.03 to 3 pAl, the zone of cell division appeared to e:xtend. Also, the effect 
of Zn nutrition on mitotic frequency in roots paralleled that of the shoot and root :rowth 
as measured by fresh and dry wt. The DNA content was measured by a modified diphenyl
amine reaction. The 'Il-thymidine uptake was determined by counting the radioactivity 
retained in the root tips after washing with a nonradioactive thymidine solution. The DNA 
synthesis was determined by measuring the incorporation of "Il-thymidine into the DNA 
fraction. The DNA synthesis thus measured was sensitive to hydroxyurea, mitomycin
C and fluorodeoxyuridine. The acidic DNase was assayed by the :pctropliotometric 
determination of nucleotides which were released from denatured s;almon DNA (type Ill) 
The total l)NA/mg fresh wt. uptake of ' 1-thymidine and its subsequent incorporation into 
DNA fraction all had peak values at a Zn concn. of 3 af at which mitotic frequency was 
highest. Thu,, the results suggest that the Zn-mediated stimulation of mitosis may result 
from increased DNA synthesis. 11-thymidine uptake was much less affected by Zn 
deficiency than the incorporation of 'I1-thymidine into DNA fraction was. At the same 
time, the activity of l)Nase was low during Zn deficiency. It is therefore Proposed that 
Zn regulates mitosis primarily through l)NA synthesis. A-\n autoradiograpic study is also 
presented which shows the localization of absorbed "Il-thymidine in the nuclei and reveals 
higher counts of silver grains in the nuclei at 3 than at 0.03 All Zn. ,luthor's sunmmary' 
COl 

0059 
14707 CHRISTIANSON, M.L. Zinc sensitivity in Phaseolus: expression in cell 
culture. Environmental and Experimental Botany 19(3):217-221. 1979. Engl., 
Sum. EngI., 16 Refs. 
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Phaseolus vulgaris. Plant nutrition. Micronutrients. Zn. Mineral deficiencies. Host-plant 
resistance. Cultivars. Tissue culture. EpicotyL Culture media. Growth. Photosytithesis. 
Metabolism. Plant physiological processes. 

A significant intercultivar difference exists for growth over levels of Zn in whole plants 
of Pliaseolus Pulgaris cv. Sanilac and Saginaw, but not for epicotyl-derived dark-grown 
callus cultures. The partially differentiated states obtained under various callus cultural 
regimes are seen to dissect metabolism, resulting in the assignment of genetic lesions to 
a certain part of metabolism. In this case, Zn sens'tivity is assigned to a step in photo
synthesis, some related metabolism, or a shoot-spi cific isozyme. Variance in growth of 
callus cuht,. . was partitioned. Analysis of variance shows the importance of exptl. design 
for the detection of significant differences and identifies parameters governing growth of 
cells in culture heretofore not quantitatively investigated. (Author's summary) COI C02 

0060 
14308 PECK, N.H. et aL Nutritional quality of vegetable crops as affecteU by 
phosphorus and zinc fertilizers. Agronomy Journal 72(3):528-534. 1980. Engl., 
Sum. Engl., 40 Refs., Illus. 

Phaseolus vulgaria Nutritive value. Composition. Fertilizers. P. Zn. pH. Yields. Harvesting. 
Analysis. Micronutnents. Plant toxins. 

The nutritional quality as well as the yield of the portions of vegetable plants used for 
human consumption should be considered in fertilization programs. The effects of rates 
of coned. superphosphate and Zn sources on some nutritionally important factors were 
studied including the conen. of P, Zn, phytic acid,and oxalic acid in the edible portions 
of 4 vegetables. The plants, pea, snap bean, cabbage, and table beet were grown on a 
Iloncoye fine sandy loam derived from calcareous glacial till. These crops were fertilized 
with coned. superphosphate (CSP) at rates of 0, 30, 60, and 120 kg P/ha, and ZnSO 4 
or ZnCI2 at rates of 0, 5, 20, and 80 kg Zn/ha applied in a band at planting time- in a 
factorially designed expt. The plants were sampled at processing stage except that pea and 
snap bean seeds were also sampled at full maturity. Increasing fertilizer CSP fates increased 
yields and P concn. in all crops. I-ertilizer CSP increased phytic acid concn. in immature 
and mature pea seeds and in mature snap bean seeds. Oxalic acid concn. in table beet plants 
decreased with increasing rates of CSI) fertilizer. Fertilizer CSP without Zn fertilizer de
creased Zn concn. in the p'ants, but ('S with Zn fertilizer generally incrLased Zn concn. 
Fertilizer Zn did not aff'ct yields nor cause visible plant toxicities. However, Zn fertilizer 
increased Zn concn. in the plants, especially when applied with high rates of CSP fertilizer. 
Thus, CSP fertilization without Zn fertilization of vegetable crops can reduce their nu
tritional quality by lowering their Zn conen. However, the concomitant use of Zn fertilizer, 
with high rates of CSP fertilization, can improve the nutritional quality of vegetable crops 
with respect to Zn. (Author's summarvt COI DOI 1I01 

0061 

14216 MULLETT, J.l, and CONSIDINE, J.A. Potassium release and uptake in 
germinating legume seeds in relation to seed condition and germination environ
ment. Journal of Experimental Botany 31 (120):151-162. 1980. Engl., Sum. Engl., 
23 Refs., Illus. 

Phaseolus vulgaris. Nutrient absorption. K. Seed. Seed characters. Composition. Cytology. 
Plant-physiological processes. Laboratory experiments. Germination. Temperature. Plant 
injuries. 

The levels of K' and total electrolyte leakage into leaching solution from imbibed seeds of 
Pisum sativum and P1haseolus vulgaris have been followed to determine the relationship of 
K* loss to the level of total electrolyte loss, and its relation to the physiological condition of 
the seed. The extent and rate of loss of both K' and total electrolytes varied with both seed 
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condition and the conditions imposed by the cxpt. K* accounted for between 25 and 50% of 
the total electrolyte leakage. The relationship was at all times significantly correlated, but 
changed with time and with exptl. conditions. The effect of immersion, which increased 
electrolyte leakage due to soaking injury, masked differences in seeds of varying field per
formance. Imbibition at either 5°(' or 40'C before leaching was shown to increase both K' 
and total electrolyte loss in comparison to seeds imbibed at 250 These results suggest thatT. 
the conductivity test, which is used as a measure of seed deterioration, may need to be re
examined in1 terms of exptl. procedure and interpretation. (Author's summnary) C01 ('03 

0062 
14253 JOOSTE, J.ll. and BIRYN, J.A. I)1,Desorption of absorbed iron in bean 
root and leaf tissues. Journal of South African Botany 45(3):249-256. 1979. Ingi., 
Sum. Engl., Afr., 9 Refs. 

Phaseolus vulgaris. Nutrient absorption. Plant physiological processes. Plant tissues. Leaves. 
Roots. Cell walls. Ca. Fe. 

The effect of different desorption media on the amount of absorbed Fe (from a solution of 
FeCI, in 0.5 1101 CaCI2 ) retained by leaf' dises and excised root tips of bean plants was 
investigated. Attempts were also made to determine the effect of desorption on the intra
cellular distribution of Fe. Desorption in water or an FeCl solution had no pronounced 
effect on the amount of absorbed Fe retained by either the leaf or root tissues. Ilowever, 
Na,-EDTA was able to desorb a considerable portimn of the absorbed Fe, especially in root 
tissue. This applies to Fe absorbed from solutions ul FeCI3 and Fe-EI)DIIA. Desorption Iy 
the chelate removed Fe from practically all the different particulate fractions of both r( ot 
and leaf tissues, but desorption following the longer absorption periods resulted in an 
increase in the Fe content of the "soluble" fraction. The possibility that Na 2 -1DTA causes 
an increased permeability of cell mnembrane:; seems likely. The view dat removal of' Ca by 
the chelate causes this increase in permeal ! iy could not be confirmed. (Author'ssummary) 
CO o 1100 

0063 

14355 ROBB, J., BUSCII, L. and RAUSI-R, W.E. Zinc toxicity and xylem vessel 
wall alterations in white beans. Annals of Botany 46(l):43-50. 1980. EngI., Sum. 
Engi., 23 Refs., Illus. 

Phaseclus vulgaris. Zn. Toxicity. Plant vascular system. Cell walls. Electron microscopy. 
Cell structure. 

When white beans are exposed to excess Zn, reddish brown patches appear along the leaf 
veins. Ultrastructural observations of tilexylem vessels in the discoloured zones show 
several modifications of the vessel walls including gelation of the pit membranes, coating 
of the lumen surface with an abnormal layer and deposition of electron-dense material in 
the secondary vessel walls. Ilistochemical studies indicate that the altered pit membranes 
and the coating layer stain positively for lipid, while the secondary wall deposits stain 
positively for phenolic compounds. (Author's summnary) ('01I100 

0064 

14297 WALLACE, A. and MUE'LLER, RI. Effect of steam sterilization of soil on 
trace metal toxicity in bush beans. Journal of Plant Nutrition 2(1/2): 123-126. 1980. 
Engl., Sum. Engl., 2 Refs. 

J'haseohs vulgaris. Plant nutrition. Micronutrients. Soil temperature. Nutrient absorption. 

Bush beans (cv. Improved Tendergreen) were grown in steam sterilized soils and in control 
soils with and without added Ni, Cd, and Cu. The objective was to determine if steam steri
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lization had interaction with the availability of trace metals to plants. The increased availa
bility of Mn and possibly Cu to plants following sterilization depressed uptake of at least Ni 
and resulted in yield improvement. Steam sterilization increased Mo uptake by plants. (Au. 
thor's suitanary) CO 1 

0065 
14291 WALLACI., A. and UII'ELLI-',R, R.T. Effect of iron level on trace metal 
stress in bush bean plants grown in solution culture. Journal of' Plant Nutrition 2 
1/2):99-102. 1980. Engl., Stun. Fngl., 9 Refs, 

Pllaseohsr'ulgaris. Nutrient absorption. Fe. Micronutrients. Dwarf beans. Nutrient solution. 
Mineral deficiencies. Leaves. 

Itush bcain cv. Improved I'etlergrecen was grown in nutitnient solutions with levels ol' Cu, Zn1.
Ni, Cd, Co, and Mat at or near the stress point and with a high and i low level ot' Fe supplied 
as 'he chelate Fe [H))IIA. No Fe deticiency was present ol the control plants at the lo\\
Fe level Cut res,alted ill severe stress at low I'c and utne at high Fe. Zn resulted in severe 
Strs., at tle IOw Fe lev' aad in catnsiderable stress at tice high Fe level. Ni resulted inaa slight
stress at the low I'c c'vel and ill 1aostress it the high Ft. level. Cd resulted in severe stress at 
btth Fe levels. ( o reslted it severe stress at Itw Ie anatd il noderate stress at the high' Fe 
level. Mn resulted in cOtsilerable strcss at the to\s e Ievel anad ill no stress at the high Fe
level. 'ltus nto 2 metals behaved similarly at the levels us¢ed. Cu, Zn, ('d, and ('o resulted in 
hI\ Fe cmtacn. iii triloliate leaves ora plants supplied toaw Fe but only Cd resulted in low Fe 
coclin, ill plants grownt \%ith high Fe. 'liese results with Fe were alsa quite similar for 
primary leaves,. Ilae high Fe level supprressed Ni, Cd. ('it, aid Maaconca. ill leaves but lotthose taf' Co aad Zat. \Il \\is tlae onaly eleent t ixccss which acctulatid ill prilaaarv
leaves to a large ist.tcnt. Irace mctals ttftea tecr'tsed ('a levels ill leaves wlhich resltetd il 
so ae incr'ae in K. ('Autthor s sutnnarv) CO1 

0066 
14214 LF+A. P.J., II(;]II.S. J.S. and MIFLIN. Ii.. Glulamine- and asparagine
dependent protein synthesis in maturing legume cotyledons cultured in vitro. 
Journal of Experimental Botany 30 116):529-537. 1979. Fngl., Sum. I.ngl.. 30 
Refs., Illus. 

I'ttas'ohs rulgaris. Amino acids. Protein content. Cotyledons. Tissue culture. Plant nutri
tion. N. 

IegutIC cotyledons have been grown in sterile ctlture and shown to synthesize tap to 16 mg
protein in 5 days when supplied with either asparagine or glutamine as sole N sources. Gluta
mate, nitrate,and ureides also served as N sources for protein synthesis but to a lesser extent. 
Met. sulphoximine and azaserine inhibited asparagine-dependent protein synthesis suggesting
that amamonia is liberated from asparagine which is reassimilated via glutamine synthetase
and glutamate synthase. (Author's .ninaara,) (1l 

0067 
14258 J()OSTF,*. J.ll. Comparison of iron uptake by bean root and leaf tissues. 
Journal of South African Botany 45(3):257-2 l. 1979. langl., Sum. Fngl., Afr., 9 
Refs. 

Phaseohs aulgaris. Nutrient transport. Leaves. Roots. Fe. Plant physiological processes.
 
Cytology. Plant tissues.
 

An explanation was sought for the observed ditference ia uptake between root and leaf 
tissues of the bean plant (higher uptakte by root tips than by leaf disks in spite of a
similar pattern of uptake by the 2 tissues). Although leat slices absorbed more Fe than leaf 
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disks, the absorption was still considerably lower than by root tips. Fe absorption by enzy
micaily isolated root and leaf cells also reflected the observed difference in uptake between 
root and leaf tissues. It appeared unlikely that the lower Fe uptake by leaf disks compared 
with that by root tips was related to structural aspects of the tissues. (Summary by Field 
Crop Abstracts) CO1 BOO 

0068 
14290 WALLACE, A. and ROMNEY, E.M. Interactions of nitrogen sources and 
excess nickel on bush beans. Journal of Plant Nutrition 2(1/2):75-78. 1980. Engl., 
Sum. Engl., 3 Refs. 

Phaseolus vulgaris. Micronutrients. Toxicity. Nutrient solution. N. Leaves. Roots. Plant 
development. Plant nutrition. 

Bush bean cv. Improved Tendergreen plants were grown in a glasshouse in 3700 ml of 
nutrient solution for 15 days with 3 N sources and different levels of NiSO,. AlUNH 4 and 
urea treatments received CaCO, (10 g/3700 ml) in the nutrieit solution to protect against 
excess acidity. In general, plants receiving the NH4 source of N had less growth than those 

-

-
rcceiving urea or NO, and 5 x l0 il Ni treatments greatly inhibited growth. There was, 

however, no indication of interactions of N source and Ni on yield. Plant receiving NH4' 
and urea had higher Ni concn. than NO,- plants. Ni resulted in decreased Fe in trifoliate 
leaves but not in primary leaves and the reverse occurred in roots. There was no interaction 
of Ni and Fe in roots but there was a Mn-Ni-N-source interaction in roots. (Author's sum
mary) CO I COO 
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14295 WALLACE, A. Effect of excess chelating agent o micronutrient concen
trations in bush beans grown in solution culture. Journal o Plant Nutrition 201/2): 
163-170. 1980. Engl., Sum. Engl., 9 Refs. 

Phaseolus vulgaris. Micronutrients. Nutrient solution. Fe. Plant anatomy. Leaves. Roots. 
Stems. Ca. pH. Laboratory experiments. 

Bush bean plants (cv. Improved Tendergrecn) were grown for 18 days in 3700 ml nutrient 
solutions in a glashouse in the presence of 2 x 10' M NiSO 4, at 2 different pH levels (4.3 
and 7.5) and at 0, 10', 5 x 10" and 10-3 M NaDTPA (diethylene triamine penta-acetic 
acid). The objective was to determine which micronutrients were changed in uptake by 
DTPA. Fe in leaves was increased slightly by 10-4 A DTIPA (2 x 10-SA FeEDDIIA was 
applied in all ticatments) but decreased slight.y by the highest levels of DTPA. Ni accunula
tion was absent in allplant pats as result of DTPA contrary to the effect observed in soil. 
The 2 highest levels of DTPA decreased plant yields which was probably the result of Cu 
deficiency at the low piland Zn, Cu, and Min deficiencies at the high pH (no Zn and Cu 
added to the solutions except as contaminants). No in plant parts was decreased by DTPA 
at the low pH. In a similar expt. with EDTA and EDDIIA ( 104 and S x 10-M each) but 
with no Ni added and with plants grown for 17 days, yields were decreased by the high level 
of EDTA with leaf decreases in Fe and Cu and also in Zn to a slight extent. The highest level 
of EDDItA had relatively little effect. (Author's summary) CO01 

0070 
14245 JOOSTE, J.il. and BRUYN, J.A. DE The dual mechanism of iron absorp
tion in bean root and leaf tissues. Journal of South African Botany 45(3):243-248. 
1979. Engl., Sum. Engl., Afr., 8 Refs., Illus. 

Phaseolus vulgaris. Nutrient absorption. Fe. Leaves. Roots. Plant tissues. Nutrient solution. 
Plant physiology. 
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The possible existence of a dual pattern of Fe uptake in root and leaf tissues of bean plantswas investigated employing a moditication of the tea-bag technique. Experimental solutions,
consisting of FcCI3 in 0.5 mM CaCI2 solution, varied from 0.01-0.5 mM in the low range
and from 1.0-30.0 mM in the high range, Absorbed Fe was determined by means of atomic
absorption spectroscopy and radiometric analysis. The Fe uptake curves for both root and
leaf tissues displayed a hyperbolic rise followed by a plateau in the low conco. range, and an
exponential increase in the high conen. range. The possibility exists that Fe in the high 
concn. range is precipitated in the tissues. (Author's sumniarv} CO1 

0071 
14241 AKIL B.A. Metabolic factors associated with cotyledonal cracking in 
Phaseolus seed. Tecnologia de Sementes 2(2):45-53. 1979. Engl., Sum. Engl., Port., 
10 Refs. , Illus. 

Phaseolus vulgaris. Cotyledon cracking. Plant phy,;iological disorders. Auxins. Plant-growth
substances. Nutritional requirements. Seed production. Germination. USA. 

Comparison of 8 snap bean cv. indicated that cv. Earliwax and Kinghorn wax were highly
resistant to cotyledonal cracking. Cv. showing a larger no. of cracks/cotyledon were more
permeable to water and gave~p higher rate of ethylene production during the 1st 24 h of ger
mination. Resistant cv. emerged better in the greenhouse and their respiration was rather
high during early germination. Ilard seeds were encountered in a larger no. in the resistant 
cv., although a field environment could modify this incidence drastically. When growth
regulators and nutrients were applied to the bean crop, cotyledonal cracking of the resulting
seed was modified. It could be concluded, therefore, that cotyledonal cracking could be 
minimized in already resistant cv. by appropriate growth regulator or nutrient treatment. 
(Author's summary) COI C02 
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14293 WALLACE, A. and ROMNIEY, 
 F.M. Effect of chelating agents on move
ment of trace metals into cut stems of bush bean plants. Journal of Plant Nutrition 
2(1/2):187-188. 1980. Engl., Sum. Engl., 3 Refs. 

Phaseolusvulgaris Plant nutrition. Nutrient transport. Leaves. Stems. Micronutrients. 

The ability of the chelating agents EDTA and DrPA (diethylene triamine pentaacetic acid)
to facilitate transport from nutrient solutions at pIl 5 of trace metals to leaves of bush beanplants cv. Improved Tendergreen through cut stems was measured. Both chelating agents
resulted in increased transfer of Cu, Co,and Ni to primary leaves and in Cu, Co, Ni to a lesser 
extent, to trifoliate leaves. K in leaves decreased as result of the cutting. (Author's sum
nufary) COI C03
 

0073
 
14289 WALLACE, A. and MUELLER, R.T. Recovery from 
acute silver toxicity
by bush beans grown in solution culture. Journal of Plant Nutrition 2(1/2):93-95, 
1980. Engi., Sum. Engl., 1 Ref. 

Phaseolus vulgaris. Plant nutrition. Micronutrients. Toxicity. Nutrient solution. Plant devel
opment. Roots. 

Bush bean plants (cv. Improved Tendergreen) that had been severely damaged by the appli
cation of Ag nitrate to nutrient solution, recovered at least partially after the Ag had been
removed from the nutrient solution. A transition period of ca. 2 wk was necessary before
plants grew normally. Ag, which usually accumulates in roots rather than in shoots, was 
detectable in slight amounts in stems of recovered plants and remained in or on roots even 
when no longer toxic. (Author's summaryj COI COO 
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0074 

14794 KATHIRGAMARAJAH, S. Relationship between transpiration and the 
uptake of sodium and chloride in Zea mays L and Helianthusannuus L Ph.D. 
Thesis. Davis, University of California, 1978. 194p. Engl., Sum. Engi., 136 Refs., 
Illus. 

Phaseolus vulgaris. Zea mays. Growth-chamber experiments. Transpiration. Nutrient absorp
tion. Na. Cl. Nutrient transport. Plant tissues. Analysis. Statistical analysis. 

The equation for describing coupled solute and water flow across roots, was tested with 
intact plants (Zea mays, Helianthus annius, Hordeum vulgareand Phaseolus vulgaris). Using 
relevant equations of the model, an expression relating the internal concn. (Ci) of an ion in 
the xylem solution to the external concn. was derived. A study was conducted in growth 
chambers to test tilemodel with the view of ascertaining the relationship between transpira
tion and the uptake of Na and Cl ions. The range of external Na and Cl concn. (Co ) employ
ed was between 2-80 x 10' (moles/cm') Expt. were all conducted in solution culture, utili
zing a half-strength Hoagland solution no. 2. During all expt. plants were maintained in 
continuous light except in one expt. The results showed that in all 4 species, a linear rela
tionship is evident between the Ci and external Na concn. In the case of maize and red 
kidney beans the presence of negative intercepts indicates that Na transport across roots of 
these plants is fully passive. The relationship between chloride Ci and Co is of parabolic 
nature. This type of relationship is curvilinear in the low range of CO and becomes linear at 
high C .By extrapolating the linear region to the ordinate an intercept is always present 
in the 4 species. The intercepts for maize and barley are greater than those for sunflower 
and beans. (Extracted from au thor's summary) CO 1 

o


0075 

15424 TIIOMAS, R.J., FELLER, U. and ERISMANN, K.ll. Ureide metabolism in 
non-nodulated t'haseolusvulgaris L Journal of Experimental Botany 31(121):409
417. 1980. Engl., Sum. Engl., 27 Refs., Illus. 

Phaseohls vulgaris. N. Metabolism. Nutrient solution. Nutritional requirements. Flowering. 
Podding. Enzymes. Inhibitors. Plant anatomy. 

The distribution of urcide-N was studied throughout vegetative and reproductive growth of 
non-nodulated bush bean grown in nitrate nutrient solution. Largest increases in ureide-N/ 
plant were correlated with flowering and early pod formation and with seed filling. Highest 
amounts of ureides/organ were measured in stems and axillary trifoliates. Highest concn. 
(Mmol ureide-N/g fresh wt.) were measured in young developing organs and stems. Seeds did 
not accumulate ureides until the ureide content of pods nad reached a max. Results obtain
ed using the inhibitor of xanthine oxidase, allopurinol, are consistent with the origin of 
ureides via purine degradation but alternative pathways cannot be discounted. Leaves and 
stems were shown to have the ability to degrade allantoate via an enzymic process. 
(Author's summary) CO1 

0076 

14792 SAAD, R. Effect of atmospheric carbon-dioxide levels on nitrogen uptake 
and metabolism in red kidney beans (Phaseolus viulgaris L) under salt stress. Ph.D. 
Thesis. Tucson, University of Arizona, 1979. 119 p. Engl., Sum. Engl., 136 Refs., 
Illus. 

Phaseolus vulgaris. Salinity. Nutrient solution. Tracers. N. Plant nutrition. Nutrient absorp
tion. Metabolism. Protein content. Amino acids. Growth-chamber experiments. CO 2 . Dry 
matter. 

The absorption patterns of NIl 4 and NO3 by salt sensitive red kidney bean plants from 
normal and NaCI salinized Hoagland solutions were investigated at 350 (ambient), 600, 900, 
and 1200 ppm aerial CO. conen. by use of inverse isotopic dilution techniques with 
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and K"5 NO,. 
Increased absorption of both N sources occurred with CO, enrichment, but Nil 4 absorption 
was more beneficially influenced than was 

("s NIl4 ) 4SO, Salt stress inhibited Nil, and NO, absorption by bean plants. 

NO,. Max. uptake of Nit and NO 3 by control 
plants occurred at 900 ppm CO 2 . Inl the salt-stressed plants the 900 ppm level was tile most 
beneficial to NO3 uptake, while NIl 4 uptake benefited equally from 600, 900, and 1200 
ppm. For the NIl 4 N source, the plants absorbed as much N under salinity and CO3 enrich
mcnt in 84 Ii as control plants under ambient (0. However, with NO 3 N as the source, the
plants only absorbed about one-third as much N as control plants. Dry matter production,
under salinity, was enhanced by CO, enrichment with both N sources. Atmospheric CO2enrichment (900 and 1200 ppm) increased dry wt.production in salt-stressed plants to 
equal dry wt.production in control plants at 350 ppm. Excess of salt in the nutrient solu
tion inhibited protein synthesis. (Suimnart bi' FertilizerAbstracts) C01 

0077 
15806 ROBBI, J. Early cytological effccts of zinc toxicity in white bean leaves. 
Annals of' Botany 47:829-834. 1981. Fngl.. 16RF. tHus. 

Phaseolus rulgaris. Zn. Nutrient absorption. Nutrient solution. Toxicity. Leaves. Cell 
structure. Electron microscopy. 

White beans were grown in hydroponic culture. Ten-day-old seedlings were exposed to 
excess Zn by replacing the nutrient solution with a fresh solution containing 200 M zinc 
sulfate during 24 and 48 h. Samples of leaf tissues were taken from different discolored 
regions and these were treated and processed for electron microscopy. Changes observed 
included, among others, a decrease in plastid starch, an increase in the no. and size of 
plastoglohbuli, alterations in chloroplast shape, disruption of chloroplast grana and the 
thylakoid system, disruption of mitochondrial membranes, and deposition of electron
opaque material in association with various membrane systems. In plants treated for 24 Ii,
there was a marked increase in the extent of the rough endoplasmic reticulum within the 
leaf mesophyll cells as well as an increase in the size and no. of starch grains/plastid. The 
Ist changes appear in the phloem parenchyma of the major lateral leaf veins adjacent to
the pulvinus. By 48 i the tissue can be described as necrotic. Data presented indicate that 
Zn phytotoxicity does not interfere with carbohydrate metabolism. However, excess Zn 
induced a wound response within the vascular parenchyna cells of the leaf. (Smmioar by 
('.'.G. Trans. b'.M ('01 ('02 

0078 
6245 KIIAI, 1-.S. and PLISIIKOV, B.P. Change in the composition of protein of 
bean seeds as a function of the conditions of nutrition. Doklady Botanical Science 
160/162:82-85. 1965. tngl.. 15 Refs. 

Phascohs rulgaris. Seeds. Protein content. Amino acids. P. K. Nutritional requirements.

Nutrient solution. Seed production. Yields. Laboratory experiments.
 

'xpt. were conducted to determine the influence of the conditions of P and K nutrition ol 
amino acid composition of total seed proteins and the composition o individual protein
fractions. Var. Saksa beans were grown in water cultures of Knop's complete nutrient 
mixture (NPK variation) and on mixtures with a 0.1 dose of P during the vegetation period
(NK variation) or a 0.1 dose of K (NI' viriation) in comparison with the contents of those 
elements in Knop's mixture. Proteins were extractvd by repeated treatments of the lour 
obtained with a 0.2 M! borate buffer (pl 10.0) with an addition of 0.2% sodium bisulfite. 
Individual protein fractions were isolated by successive extractions on the flour with water. 
with I 1 KCI, with 75% ethanol, and with a buffer: successive precipitations and purifica
tions were conducted. .\mino acid composition of protein hydrolyzates ssas determined 
by paper chromatography: amides, according t the Conssav method: proline, according to 
the Chinard method; and trytophan. according to Spies and Chambers. P :tnd specially K 
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deficiencies produced a substantial reduction of the content of proteins extractable by 
water, and a corresponding increase in the content of proteins soluble in NaCI, which 
causes a deterioration of the assimilability of seed proteins. Protein composition is practical
ly independent of nutrition conditions of the plant. (Summary by I.B. Trans. by L.M.hP) 
COI C03 HOI 

0079 

16078 LUCAS, E.O. and MILBOURN, G.M. The role of pre-anthesis assimilate in 
the seed development of Phaseolus vulgaris. Journal of Nuclear Agriculture and 
Biology 8(3):81-84. 1979. Engl., Sum. Engl., 10 Refs., Illus. 

Phascolus vulgaris. Plant assimilation. Flowering. Seed production. Seed. Growth. Yields. 
Sugars. Tracers. Leaves. Stems. Pods. 

In a field trial with bean cv. Purley King, either the topmost or the lowest trifoliate leaves 
were supplied witl' '"CO, for I Ii just before flowering and the plants were harvested after 

2, 26, or 56 days. At tie 1st harvest 4 C activity was much the highest in the fed leaf. By 
the last harvest (seed maturity) however, 14 C activity in the fed leaf had declined and was 
marked in the seeds of the pod subtended by the fed leaf. Assimilates translocated from the 
leaf to the stem comprised mainly sucrose, with lesser amounts of fructose and glucose, but 
of these little remained by the last harvest. It is suggested that the stem internode imme
diately below the fed leaf served as a storage site for some of the assimilates produced 
before and just after flowering, which were then re-mobilized for seed development. (Sunl
mary by Crop Physiology Abstracts) CO1 C02 

0080 

15493 RAVEN, J.A. and FARQUIAR, G.D. Methylammonium transport in Pita. 
seolus vulgaris leaf slices. Plant Physiology 67:859-863. 1981. Engl.. Sum. lEngl., 27 
Refs., Illus. 

Phaseolus vulgaris. N. Metabolism. Plant physiological processes. Tracers. Leaves. Cell struc

ture. Laboratory experiments. 

Methylammonium (as a nonmetabolized analog of ammonium) transport was studied in leaf 

slices of Phaseolusvulgaris var. lawkesbury Wonder. The relationship of influx to external 

pH (6.0-10.5) shows that the influx at low external pH is a larger fraction of thai at high 

external pH than would be expected from the pKa of methylammonium and the assumption 
that only C-I NII 2 is entering the cells. The relationship between methylammonium influx 
and external methylammonium conmn. shows some evidence of saturation; this is a function 
of the transport system rather than of the (limited) methylammonium metabolism in the 

cells. The "equilibrium" concn. ratio for methylammonium between leaf slices and bathing 
medium is far higher than can be explained by the transport of CH 3 NIl . alone and the p1l 

of the compartments involved. These 3 lines of evidence strongly suggest that there is an 
influx of CH 3 Nil, ', possibly by a uniporter driven by the electrical potential of ttw cyto
plasm with respect to the medium, as has been shown for other plant cells. Competitive 

inhibition of methylammonium influx by ammonium suggests that there is also an 

ammonium transport system. The signilicance of this for the recycling of N within tile plant 

and for exchange of gaseous NIl, bet 'een leaves and the atmosphere is discussed. (Author's 

sunnar')COI 

0081 
16076 PANDEY, D.P. and KANNAN, S. Modification of retranslocation patterns 
of Fe' and Rb + in bean plants during new growth. Zeitschrift fir Pflanzenphysiolo. 
gie 93(4):365-369. 1979. Engl., Sum. Fngl., 10 Refs., Illus. 
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Phaseolus vulgaris. Nutrient transport. Nutrient absorption. Micronutrients. Fe. Roots.
Leaves. Plant tissues. 

Fe' and Rb retranslocation from the primary leaves and stem, towards the trifoliate leavesand new roots, was examined in bean plants in which the roots were excised after absorption and new roots ailowed to grow at the cut end of the stem. The patterns for the partiallymobile element Fe" were compared with tl'ose of the freely mobile element Rb . Retranslocation to the shoot was essentially from the primary leaves for Fe", and from the stem inthe case of Rb. Fle was also retranslocated from the primary leaves to the new roots, bothin the presence and absence of trifoliate leaves. Larger amounts of Rb were however retained in the stem and primary leaves when the trifoliate leaves were not present. (Author's
sumnary') CO 1 

See also 0036 0096 0122 0157 0249 0536 0539 0549 
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C02 Plant Development 

0082 

11674 BENTLEY, B. et al. Plant growth substances and effects of photoperlod 
on flower bud development in Phaseolusvulgaris. Nature 256:121-122. 1975. Engl., 
Illus. 

Phaseolus vulgaris. Photoperiod. Abscission. Plant-growth substances. Flowering. Leaves. 
Cytokinins. 

The effects of photoperiod on flower bud development after the initiation of floral primor
dia were studied. Long photoperiods (> 13-14 h) produced abscission in flower buds of Pha
seolus vulgaris. The initial effects were produced in the leaves where ABA is proluced, 
affecting bud abscission. ABA concn. in leaves was greater when the photoperiod was long. 
This difference was marked in young leaves. In flower buds, high levels of ABA were found 
along with promotory growth substances such as kinetin and 6-benzyl-aminopurine. (Sum
mary by C.P.G. Trans. by L.M.P.) C02 D01 

0083 

11698 VILLA A., R. Ciclo vegetativo del frijol. (Vegetative cycle in beans). In 
Miranda M., H., comp. Cursos de Producci6n de Maiz y Frijol, Santa Tecla, El Sal
vador, 1976. Notas. Santa Tecla, Centro Nacional de Tecnologia Agropecuaria, 
1976. pp.62-64. Span., 3 Refs., Illus. 

Pzaseolus vulgqris%Plant development. Germination. Flowering. Podding. Harvesting. Culti
vars. El Salvador. 

The different stages of the vegetative cycle of beans are described: germination, develop
ment, flowering and pod formation, maturity and harvesting. Some recommendations are 
also given on planting and harvesting dates and appropriate var. for each season. The 1st 
season is from May-July with var. Selccci6n 184, Porrillo 70, Rojo de Seda and Centa 105; 
the 2nd from Aug.-Oct. with var. Rojo 70, Selecci6n 184, Porrllo 70, Centa 105 and Rojo 
de Seda; and the 3rd from Dic.-March with var. Rojo de Seda, Centa 105, 27-R and Selec
ci6n 184. (Summary by C.P.G. Trans.by L.M.IP) C02 

0084 
14747 CAMPBELL, R.E. Some effects of selected growth regulators on pod set, 
yield and nutrient uptake of snap beans (Phaseolus vulgaris L.). Ph.D. Thesis. 
Manhattan, Kansas State University, 1972. 81p. Engl., Sum. Engl., 61 Refs., Illus. 

Phaseolus vulgaris. Plant-growth substances. Nutrient absorption. Plant assimilation. Yields. 
Mineral content. Analysis. Toxicity. Green-house experiments. Field experiments. USA. 

Information of the effects of growth regulating compounds on vegetable crops is limited. 
Their effects will differ due to chemical, crop species, cv.,and environmental conditions. 
These factorial studies were conducted in 1971 and 1972 with bush snap beans. Three 
greenhouse studies and 5 field studies were conducted. The objectives of these studies 
were: (1) to determine the effect of the materials on yield; (2) to determine if yield differ
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ence was due to differences in pod set or pod size; (3) to evaluate the accumulation ofdifferent nutrient elements in the plant leaves: (4) to determine optimum rates ofapplication of the growth regulators ('I11 8728, CE 9064, CI" 8570 or TIBA at variousrates of application depending upon the chemical increased snap bean yields. The propertime of application for these materials appeared to be in the early to mid-bloom stage orapprox. 2 wk. prior to harvest. Outdoor variations in environmental conditions and seasonalchanges had an influence on the action of the materials. Yield differences due to treatment were greater when crops grew under av. to below av. conditions rather than under veryfavorable or very adverse environmental conditions. Cv. response needs to be studiedfurther. Yield increases were due to increased pod set rather than increased pod size. Onlyone material, CIII- 9064, scemed to have an effect on increasing pod size. TIBA delayedpod size development. lhe trifoliolate leaves were analyzed for P, K, Ca, Mg, Fe, and Znin the nutrient content study. There was no significant difference in nutrient content frontany of tle treatments except Ca in field study I. The reason for differences with thiselement in only this study is not fully understood. Nutrient analysis possibly should bedone on lower leaf tissue, leaf and stem tissue, or leaf and pod tissue rather than on trifoliolate leaves alone. I-e concn. was highest in plants treated with TIBA in 2 studies, butsignificant differences did not occur. Some phytotoxic effects were observed with CtlI8728, CF 9064, and TIBA at higher rates of application. Clii" 8728 caused marginalchloiosis shortly after application while CHL- 9064 or TIBA treatments resulted in twisting of the stein and od. (fAuth/or'ssummar.) C02 

0085 
14202 MAK IS. D.J. and SHANNON, C. Temperature and photoperiod effects onabscisic acid content in "Earliwax" snapbean seed. HortScience 14(6):732-733.
1979. Engl., Sum. lngl., 7 Refs., Illus. 

Phaseolus vulgaris Plant physiology.' Temperature. Photoperiod. Plant.growth substances. 
Seed. USA. 

Seeds from plants of "Earliwax" snap bean stressed at 46°C during the reproductive cyclehad higher ABA levels (285 ng/g) than those of plants stressed at lower temp. (257 ng/g at410C, 249 ng/g at 350). Higher levels of ABA in seeds also resulted when more matureplants were stressed. A trend towards higher levels of ABA/g seed was observed in plantsgrown under 16 h days (219 ng/g) as opposed to 10 h days (139 ng/g). (Author's summaryj

C02
 

0086 
4561 ALLINGTON, W.B. and LEDERER, L.F. Growth of pinto beans in ISCOenvironmental chambers with two different lighting systems. Lincoln, Nebraska.
Instrumentation Specialities Company. ISCO Applications Research Bulletin no. 
1970. 9 p. Engl., Illus. 

1. 

Phaseohs vulgaris. Plant development. Growth. C:imatic requirements. Light. Photoperiod.
Temperature. Laboratory experiments. USA. 

A comparison of the effects of cool white fluorescent and metal halide lighting systems onpinto bean plant growth was made in 2 ISCO model L-3 growth chambers. All other conditions were the same: temp. at 700F, RII at 60%, and day length 16 I. The expt. lasted 6 wk.It was concluded that metal halide lamps are superior for growing beans, resembling fieldgrown plants, even though they were more rapid in their development. They also showedearly blooming and heavy pod set, larger root systems, and a more robust appearance of theplants, compared to those using cool white fluorescent lamps. (Summary by LB. Trans. by
L.M,.F.) C02 

36 



0087 
14230 VAN VOLKENBURGIl, E. and CLELAND, R.E. Proton excretion and cell 
expansion in bean leaves. Planta 148(3):273-278. 1980. Engl., Sum. Engl., 20 Refs., 
Illus. 

Phaseolus vulgaris. Plant physiological processes. Light. Leaves. Cell walls. Growth. Plant
growth substances. Cytology. 

Light-induced expansion of Phaseolus vulgaris L. leaf cells is acompanied by increased cell
wall plasticity. The possibility that leaf-cell walls are loosened by excreted protons has been 
investigated: (1) Light causes acidification, detected at the leaf surface, within 5-15 min. 
Growth starts 10-20 min after exposure to light. (2)Exogenous acid induces loosening of
isolated leaf cell walls. (3) Infiltration of the tissue with a neutral buffer inhibits light-in
duced growth, and (4) fusicoccin stimulates growth of as well as If*excretion by bean leaf 
c lls, without light. These findings show that the acid-growth theory is applicable to light
induced growth of leaf cells, and indicate that light-induced proton excretion initiates cell 
enlargement in leaves. Author's summary) C02 COO 

0088
 
14360 SARNIA, 
 C.M. and DEKA, G. Interactions between indole-3-acetic acid 
and coumarin on the extension growth of bean hypocotyl segments. Indian Journal 
of Plant Physiology 20(2) :119-122. Engl., Sum. lngi., 16 Refs., Illus. 

Phaseolus vulgaris. Plant-growth substances. Auxins. Indoleacetic acid. Ilypocotyls. Growth. 
Cotyledons. Seedlings. 

The response of hypocotyl sections of bean cv. Bountiful to IAA ( 0. 1-50 ppm) and couma
rin (1-100 ppm) and their combinations was examined. Both the compounds exhibited 
marked stimulation of extension'growth of hypocotyl sections of bean. A higher stimulation 
by IAA + coumarin than that of IAA or coumarin demonstrated a synergistic effect (more 
than additive). (Author's summary) C02 BOO 

0089 
14341 HlOL)ER, C.B. and BROWN, K.W. The relationship between oxygen and 
water uptake by roots of intac bean plants. Soil Science Society of America 
Journal 44(l):21-25. 1980. Engi., Sum. Engl.. 25 Refs., Illus. 

Phaseolus vulgaris. Plant respiration. Water requirements. 0. Nutrient absorption. Growth
chamber experiments. Roots. Climatic requirement. Water absorption. Plant physiological 
processes. Defoliation. Leaves. 

To facilitate simultaneous measurements of root 0 and If,20 uptake, bean plants var. Blue 
Lake were gross n in washed sand in a root chamber which could be isolatcd from a chamber
used to enclose the aerial portion of the plant. A continuous flow system was used in the 
root chamber and shoot chamber to measure ) consumption and transpiration, resp. A good
relationship between root 0 uptake antitranspiration was found during periods where tire 
plants were subjected to gradual decreases in 0 coricn. in the air in the root zone and during
periods after some recovery Irad occurred as a result of reintroduction of 21% )1. Tire
relationship failed, however, when plants were subjected to prolonged Ioss ()concii., proba
bly as a result of root injury, and when plants %%ereabruptly given allample supply of 0 
following a period of 02 deficiency, probably as a result of the need for 0 to grow new 
roots before water uptake could begin again. For conditions other than those excluded, tire 
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correlation between root 0 uptake and transpiration was 0.89. Transpiration decreased 
slightly as the 0 concn. ill the root zone decreased from 21 to 3%. Below 3% the t'anspira
tion varied widely and depended on the length of time that the plant had been exposed 
to the decreased concn. Recovery from damage resulting from low 0 concn. depended on 
the length of time the roots were subjected to tihe low concn. In some cases, full recovery 
was not achieved in 5 days. The ratio of tile uptake of 0 to water averaged 1:250 for the 
plants tested. (Author's summary) ('02 COO 

0090 
14334 IIILLMAN, J.R. and YIEANG, II.Y. Correlative inhibition of lateral bud 
growth in 'hascolus vulgaris L. Ethylene and the physical restriction of.apical 
growth. Journal of Experimental lctany 30H 19):1075-1083. 1979. Engl., Sum. 
Engl., 26 Refs., Hills. 

Phaseolus r'ulgaris. Growth. Inhibition. Stems. Leaves. Ethylene. Plant-growth substances. 
Plant vascular system. 

Restriction of apical growth in Phaseolus by enclosing the upper part of the shoot 
in sealed or ventilated tubes induced developnent of axillary buds beneath the enclosure. 
Enclosed parts of shoots showed a reduction of leaf growth and, in expt. where the tubes 
were sealed, of internode extension. E-nclosure of the shoots in large vessels that did not 

-restrict leaf expansion, but which contained 0.5 vol.10 ethylene, similarly induced axillary
bud growth. Analysis of the gaseous extract of physically restricted shoots showed a 2.5-fold 
increase in ethylene conch. The results suggest involvement ot" ethylene in the release of 
correlative inhibition brought about by physical restriction of apical growth. (Author's 
summary) C02 ('00 

0091 
14283 VAN ONCKELEN, H. etal. Metabolism of abscisic acid in developing seeds 
of Phaseolus vulgaris L. and its correlation to germination and a-amylase activity.
Journal of Experimental Botany 31(123):913-920. 1980. Engl., Sum. EngI., 27 
Refs., Illus. 

Phaseolus vulgaris. Plant-growth substances. Germination. Plant physiological processes. 
Enzymes. Seed. Dormancy. 

Bean seeds were unable to germinate during their development which was characterized 
either by an increasing ABA content (expressed as ng ABA/seed) or by a fairly high and 
constant ABA concn. (expressed as ng ABA/g fresh wt.). During seed maturation the mother 
plant induces a dormant state by depressing the ABA catabolism and keeping the endoge
nous ABA at a high level to prevent both the prematurit hydrolysis of starch (a-amylase
activity) and the germination of the morphogenetically adult yet immature seeds. The depth
of this induced dormancy is positively correlated with endogenous ABA concn. Application
of exogenous ABA to fully mature seeds, which contain no endogenous ABA and show a 
very active ArA catabolism, only prolonged the lag phase but had no influence on the 
further development of the a-amylase activity. (Author's summary) C02 COO 

0092 
14356 WEST, D.W. and TAYLOR, J;A. The response of PhaseolusVulgaris L to 
root-zone anaerobiosis, waterlogging and high sodium chloride. Annals of Botany 
46():51-60. 1980. Engl., Sum. Engl., 29 Refs. 

Phaseolus vulgaris. Plant respiration. Salinity. Waterlogging. 0. Soil water. Roots. Nutrient 
solution. Growth. Plant tissues. Stems. Leaves. Hypocotyls. Plant assimilation. 

Phaseolus vulgaris grown at a range of external concn. of NaCI (0-80 rM)responded differ
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ently to gaseous anaerobiosis (N2 gas) in nutrient solution or stagnant waterlogging of the 
root-zone. With similar patterns of distribution of Na+ and CI occurring in the plants with 
comparable NaCI treatments, and similar final conch. or' Na+ and ('I- in plants grown under 
both root-zone conditions, rates of uptake of' Na+ and (T1%ere much higher in plants with 
tile stagnant waterlogged root-zones. After 72 h stagnant %saterlogging,plant tops front 
plants grown at 40 mM NaCI contained 1.42% Na+ and 3.44%('1- (dry w!. basis) while after 
9 days exposure to NaCl with gaseous anacrobiosis, leaf tissue contained I 49% Na+ and 
4.28% CI" (dry wt. basis). Plants exposed to 40 mM external Na(l were severely damaged 
within 72 h when gros n with stagnant waterlogged root-zones; those gro% n with N, anacro
biosis continued grosth and development over the 9 day period. Plants gross n in nutrient 
solution showed changes in distiibution and conc, of. Na+ and (T1"when 0 conen. %kas 
reduced below 21% 02 (full aeration). (Author's suniari)('02 )OI 

0093 
14280 SILVEIRA, P.M. DA et al. Idade de floraqa6 e vingamento de flores em 
duas cultivares de feijfo. (lffects of plant age on the percent of flower set in two 
bean cultivars). Pesquisa Agropecuiria Brasileira 15(2):229-232. 1980. Port., Sum. 
Port., Engl., 3 Refs., Illus. 

Phaseolus vulgaris. Developmental stages. Flowering. Age. Podding. Cultivars. Yield compo
nents. Brazil. 

An expt. was carried out to study the flowering standards of the cv. Tamb6 and Rio Tibaji,
comparing the age of plants with %of flower set. Age of plants in days was counted starting 
from the 1st flower opening. Twenty-three plants of each cv. were selected in the middle of 
an exptl. area. The open flowers of each plant were noted and labeled daily. The pods set on 
the same day were grouped during harvest for study of % of flower set. The no. of grains/ 
pod was also noted. Cv. Tamb6 showed shorter flowering periods (19 days), and higher %of 
flower set (29%) than cv. Rio Tibaji, 24 days and 24%, resp. In both cv., the %of flower set 
and the no. of grains/pod decreased as the age of plants increased. (Author's sunnarYl C02 

0094 
14322 WYSS, H-R. and BRIUNOLI), C. Regulation of adenosine 5-phospho
sulfate sulfotransferase activity by 112S and cyst(e)ine in primary leaves of 
Phaseohs vulgaris L. Planta 147(1):37-42. lngl., Sum., Engl., 22 Refs., Illus. 

Phaseolus vulgaris Plant development. Plant physiological processes. Leaves. Chloroplasts. 
Amino acids. Biochemistry. Enzymes. ChlorophylL Methionine. Cysteine. S. 

During chloroplast development in the primary leaves of'Phaseolus vulgaris, the extractable 
activity of adenosine 5-'phosphosulfate sulfotransferase increased 10-fold. When chloroplast 
development took place in air enriched with 3.5 d 112 S/i there was a decrease in adenosine 
5plhosphosulfate sulfotransferase activity. Cyst(e)ine in concn. tp to I mM (in the external 
medium) did not affect the increase in adenosine 5-'phosphosulfate sulfotran.,!'erase activity
in intact plants. In plants with excised roots, 0.75 mM cyst(e)ine inhibite,; this increase. 
In green primary leaves, 11,S or cyst(e)ine treatment resulted in a decrease of extractable 
adenosine 5-'phosphosulfate sulfotransferase activity. In intact plants, this effect of cyst(e)
ine was observed at a concn. of I rmi,, and in plants with excised roots, 0.25 mMt had 
a comparable effect. In developing plants, the extractable activities of 0-acetyl-L-serine 
sulfhydrylase (EC 4.2.99.9) and ribulosebisphosphate carboxylase ([C 4.1.1.39) were 
not affected by 112S or cyst(e)ine. (Author's surnnary') C02 C03 

0095 
14343 S'FERRETT, J.P. Injection methodology for evaluating plant growth 
retardants. Weed Science 27(6):688-690. 1979. Engl., Sum. Engl., 9 Refs. 
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Phaseolus vulgaris. Plant-growth substances. Growth. Inhibition. Seedlings. Stems. Leaves 
Hypocotyls. Plant vascular systems. 

Separate methods for injecting growth retardants into herbaceous and woody plants are 
described. Bean plants cv. Black Valentine were treated by iniecting growth retardant 
Solutions into tileh.,.pocotyl cavity with a syringe. The chemical was subsequently 
absorbed into the vascular system. Wocdy California privet (Ligustrum ovalifolium) was 
injected by forcing chenical so'ation into the vascular system via a predrilled hole. 
Results \%ith NAA and MII (I ,2-dihydro- 3,6-1,.ridazinedione) validated the methods by 
inhibiting grow th, resp. New grow.th regulators, mefluidide( NI 2,4-dimethyl-S-1 I(trifluoro
methyl) sulfonyl aminolphenyl lacetamide ) and dikegulac (sodium salt of 2,3"4,6-bis-O

l-methylethytide e-o-l-xy lo-2-hexutofura nosonic acid], inhibited the growth of bean 
Mitll concn. of 60 g/I and 480 mag/i, resp. Sprout growth of privet was inhibited by 
30 mg/i of nieluidide and by 188 rg/idikegulac. (Author's sunmary') ('02 

0096 
14741 RIC, R.M. Physiology and inheritance of differential growth response 
under high phosphorus levels among different lines of beans, Phaseolus vulgaris L. 
Ph.D. Thesis. Madison, University of Wisconsin, 1974. 97p. Engl., Sum. Engl., 
58 Refs. 

'haseolus rulgaris. Growth. Plant development. Plant physiology. Plant fertility. P. Plant 
assimilation. Cultivars. Ilybridizing. Selection. Inheritance. Genes. Micronutrients. Nutrient 
absorption. ptl. Analysis. 

Differential growth may be detected among bean lines if plants are grown ii solution 
culture at very high levels of P ( 186 mg/plant). These differences are measured on the basis 
of dry wt. production/plant. Sixteen lines were screened on this basis. Two of the must 
efficient lines and 2 of the most ineflicient lines were selected for use in further physiolog
ical and inheritance studies. The mechanism of efficiency of dry wt. production does not 
appear to be associated with P-induced deficiencies of a minor element, any single major 
element, or with the pli of the culture solution. Growth of bean plants in an air-conditioned 
greenhouse was much less than growth of plants from these same lines in the University of 
Wisconsin Biotron (USA). Some environmental difference(s) betweer these facilities was 
responsible for the differential plant growth. Additionally, in the greenhouse seed wt. 
became a major factor correlated with growth, whereas seed size was not a consistently 
important variable in the Biotron. Progeny data, adjusted for seed wt. effects, suggested 
partial dominance or rnultigenic inheritance of efficiency in crosses with I efficient parent 
line, and lreterosis c- dominance of efficiency i'icrosses with the other efficient parent 
line. Maternal effects, other than those associated with seed size, probably are not a factor 
in efficiency of dry wI. production at high levels of P. In spite of the constraints on genetic 
interpretation of the progeny data adjusted for the effects of seed wt.,it is felt that the 
efficiency of dry wt. production by beans grown at high levels of P was heritable. (Author's 
suniarry)('02 ('01 

0097 
14264 TAMAS, I.A., OZBUN, J.L. and WALLACE, D.H. Effect of fruits on 
dormancy and abscisic acid concentration in the axillary buds of Phascolus vulgaris 
L. Plant Physiology 64:615-619. 1979. Engl., Sum. Engl., 24 Refs., Illus. 

Phaseohs rulgaris. Growth. Plant-growth substances. Buds,. Dormancy. Stems. Maturation. 
Plant development. USA. 

The mechanism regulating the growth of'adult plants in 2 determinate bean cv. was inves
tigated. Redkloud plants flowered, formed fruits, and ceased shoot growth earlier than 
Redkote plants. Redkloud attained a smaller plant size, compared to Redkote, by imposing 
dormancy on axillary buds at an earlier age. In both cv. cessation of bud growth coincided 
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with max. combined fruit length/plant. Removal of fruits caused resumption of axilary bud 
growth within 4-5 days. The amount of new growth induced by fruit removal depended on 
the cv. and plant age. In fully developed Redkloud plants, where shoot growth had already
ceased, total leaf and shoot no./plant nearly doubled within 2 wk. following fruit removal. 
A much smaller response was observed in the still growing Redkote plants. Fruits, therefore, 
are assumed to play a major role in the regulatiop of shoot growth and total plant size 
through the control of axillary bud dormancy. It seems that smaller plant size, earlier matu
rity and senescence of Redkloud, compared to Redkote, were the result of earlier flowering,
and accomplished in part through the growth-inhibiting action of fruits. The endogenous 
ABA concn. of axillary buds was higher in Redkloud than in Redkote. It increased with 
plant age in both cv. Five days after fruit removal the ABA level in 'lud tissue dropped to 
approx. 10-30% of the control level. When buds were treated with a solution of ABA con
taining 5 nanomoles of ABA/bud, growth was substantially inhibited. Fifteen days after 
ABA application the mean length of growing buds on intact and defruited plants was re
duced by 40 and 62%, resp., compared to the untreated controls. A role for ABA in axillary 
bud growth regulation was not firmly established, but these data suggest correlation be
tween the growth potential of axillary buds and their ABA concn. (Author'ssummary) C02 
coo 

0098 
14380 HEWITT, S. and HILLMAN, J.R. Steroidal oestrogens and adventitious 
root formation in Phaseolus cuttings. Annals of Botany 46:153-164. 1980. 1-ngl., 
Sum. Engi., 37 Refs., Illus. 

Phaseolus iulgar& Developmental stages. Rooting. Plant-growth substances. Inhibition. 
Growth. Plant tissues. Hypocotyls. Epicotyls. Leaves. Photoperiod. Cotyledons. Plant 
vascular system. Plant development. Carbon fixation. Tracers. 

Solutions of oestrone, oestrone-phosphate, oestrone-sulphate, oestradiol and ocstradiol3 "3sulphate in the concn. range 10' mol m to 10-' inol m had no observable morphological 
or anatomical effects on adventitious root formation in I'haseolus ,'ulgarishypocotyl, epicotyl
and primary leaf cuttings. Oestradiol-sulphate and oestrone-sulphate treatments at 0.1 mol 
m' S significantly inhibited rooting in hypocotyls, and the inhibition was almost complete in 
epicotyls and primary leaves. In the latter, anomalous development of vascular tissues was 
noted. However, neither oestrone-phosphate at 0.1 tool m"3 nor direct application of up 
to 100 1rg of the oestrogcns to apices or primary leaves of explants modified the pattern
of root formation. The results arc discussed with reference to the distributive and metabolic 
fates of the applied substances. (Author's summary) C02 

0099 

14775 TONIN, G.S. Cultura de tecido de folhas de feijoeiro (J'haseolus r'ulgaris
L.): influ~ncias de aminoticidos. (Bean leaf]tissue culture: influence of ammio acids).
Tese Mag. Sc. Piracicaba-SP, Brasil, Universidade de Slo IPaulo. Escola Superior de 
Agricultura Luiz de Queiroz, 1978. 108p. Port., Sum. Port., -ngi., 110 .efs., Illus. 

l'haseolus vulgaris. Tissue culture. Leaves. Plant-growth substances. Amino acids. Sucrose. 
Plant tissues. Roots. Growth. Morphogenesis. Nutrient solution. 

A series of expt. were developed at the Centro de 'nergia Nuclear 11aAgricultura (Brazil) to 
obtain a chemically defined medium for bean tissue culture. Bean cv. Carioca seeds were 
germinated in river sand and maintained in Iloagland and Arnon's nutrient solution 2.no. 
Explants from the Ist pair of' bean plants were aseptically removed and inoculated onto a 
modified Murashige and Skoog agar culture medium. The medium contained mineral salts,
vitamins, and sucrose (energy source). Groswth factors used in the medium included kinetin 
plus IAA or kinctin, IAA, NAA, and 2,4-I). The pil's of all media were adjusted to 5.6 after 
adding all the nutrients. Individual or several amino acids were added to the basal medium 
in order to observe their efficiency to promote callus growth and raut morphogenesis. Two 
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kinds of cultures were' inahltained as standards; one containing hydrolyzed casein as a re
duced N source (medium F) and the other containing basal medium without amino acids. 
and casein hydrolysate. A period scoring of callus growth (fresh and dry wt. measurements)
and morphogenetic development of the cultures was made at the end of each trial. IM 
(morphogenesis index) and IG (growth index) were calculated from the compiled data and 
tabulated in a statistical table. According to the results of the analysis, culture medium A 
containing basal medium with kinetin (0 mg/i), IAA (5 mg/i) and 3 amino acids (arginine-60 
rag/i, aspartic acid-50 rng/i, and cysteine-10 mg/i) provided optimal morphogenesis. Where
as, medium. B, containing basal medium with kinetin (1 mg/I), IAA (5 mg/i) and 3 amino 
acids (glutamic acid-65 mg/I, glycine-25 mag/i, and histidine-10 mg/I), strongly inhibited both 
growth and morphogenesis. When 16 glutamic acid concentrates were tested, keeping
glycine and histidine constant, it was observed that glutamic acid, per se, in medium B did 
not inhibit growth but rather the concn. used (65 mg/i). Therefore, a low glutamic acid 
concn. (0.5 mg/I) produced substantial growth, however, at high concn. growth was inhib
ited. Optimal callus growth was obtained in medium B4, adding 4 hormones (kinetin-0.2 
mg/l, IAA 2 mg/i, NAA I n,!i, and 2,4-D I mg/i) to the basal medium with 3 amino acids 
(glutamic acid-0.5 mg/i, glycine-25 mg/i, and histidine-10 mg/i). (Author's summary) C02 
1100 

0100 
15802 KIGIlL, J. GA and IAA interactions controlling internode growth in deca
pitated plants of 'Iihaseohis 'luigaris L. Botanical Gazette 142(1):7-12. 1981. Engl., 
Sum. 'ngl., 26 Refs., Illus. 

iP/aseolus vto garis. Plant development. Plant-growth substances. Cell division. Cytology. 
Indoleacetic acid. Gibberellins. 

Decapitation of dwarf bean Bulgarian reduced the longitudinal and radial growth of the 
subjacent internode and inhibited the differentiation of the vascular bundles and cambial 
layer. lAA in lanolin restored radial growth but did not enhance the elongation of the 
decapitated internode. GA in lanolin did not affect radial growth or cell expansion but 
strongly enhanced transverse cell divisions and, consequently, promoted internode elonga
tion. Cell elongation was enhanced when both IAA and GA were applied simultaneously, but 
IAA inhibited the GA-promoted cell divisions. The effects of IAA were duplicated by Ethrel 
(2-chloroethyl phosphonic acid), an ethylene-releasing agent. It is suggested that (1) inter
node elongation is modulated by a balance between the promotive effects of GA and inhibi
tory effects of IAA on cell division and their synergistic effects on cell elongation, and (2)
tie action of IAA and its interaction with GA are ethylene-mediated. (Author's summary) 
C02 

0101 
14791 HOJAT, II. Growth correlations and competitive relationships between 
yield components of selected varieties of the dry bean. Ph.D. Thesis. Fast Lansing.
Michigan State University, 1977. 96p. Engl., Sum. Engl., 39 Refs., Illus. 

Phascohs vulgaris. Leaves. Pods. Growth. Growth analysis. Seeds. Ecology. Yield compo
nents. Yields. Statistical analysis. USA. 

The Gompertz growth equation was used to analyze incremental data on leaflet and pod
growth in 2 groups of var. of Phascolus i'ulgaris differing in leaf size. It is assumed that tht 
values of the parameter b, the rate of change in RGR, for leaflet and pod growth curves of 
var. grown under constant environmental conditions lit a normal distribution. There were 
significant differences in b for leaflet and pod growth curves among 8 var. This parameter 
could be used to distinguish any var. with a distinct growth pattern for leaflets and pods. 
(Summary b) Cro) Ihsiolog' ,lbstracts)C02 

42 



0102 
4514 WIECKOWSKI, S. The relation between the growth of the leaf and the 
synthesis of chlorophylls in Phaseolus i'ulgaris. Photochemistry and Photobiology 
2(2):199-205. 1963. Engl., 15 Refs., Illus. 

Phaseohs vulgaris. Growth. Leaves. Chlorophyll. Plant pigments. Photoperiod. 

Studies were carried out in the lab. on the primary leaves of bean vat. Bronowicka to deter
mine the relationships between leaf growth and the formation of assimilatory pigments. 
Plants were grown on a nutrient solution (Knop) under controlled conditions of temp., light 
intensity, and duration of illumination. Constant conditions were provided by cultivating 
p!ants in light and dark thermostats. The trends in daily changes of the concn. of chloro
phylls a and b and the value Q a/b were established. Among the noted observations, the 
following are included: leaf growth is represented by a sigmoidal line; the rate of chloro
phyll formation is proportional to time, except for the initial and final stages of growth. In 
the initial stage, leaf growth was slov, er than that of chlorophyll formation. A gradual de
crease was observed in the concn. of pigments due to dilution. Darkness affects both the 
gro,'th of the leaf and the concn. of chlorophyll. In alternating periods of light and darkness 
( 12 h), the curve of leaf growth adopts a sigmoidal shape. In spite of 24 h fluctuations there 
occurs an increase of pignent concn./unit area in the Ist stage of growth and a decrease in 
the later stage. The ratio of chlorophyll a to chlorophyll b (Q a/b) also shows characteristic 
24 h changes. Q a/b decreases in the 1st hours of exposure to light but after several hours it 
starts to increase. The rate of formation of chlorophyll a during the 12 Ihperiod is more 
unifomi than that of chlorophyll b. Darkness affects the 2 chlorophylls in a completely 
different way and a hypothesis is presented to explain this phenomenon. (Summary bv LB. 
Trans. b Y L.M.lK) C02 

0103 
15490 YEANG, II.Y. and HILLMAN, J.R. Control of lateral bud growth in Pha
scolus tulgaris L. by ethylene in the apical shoot. Journal of Experimental Botany 
32(127):395-404. 1981. Engl., Sum. Frigl., 14 Refs., Illus. 

Phaseohts tulgaris. Buds. Growth. Plant-growth substances. Ethylene. Plant development. 

Elongation growth of the 1st trifoliate leaf axillary bud was induced by physical restriction 
of the apical growth or by treating the apical shoot with ethylene or ethephon. There is 
evidence to suggest that the promotion of axillary bud development by ethylene action on 
the apical shoot was associated with the availability of freely diffusible ethylene in the 
tissues of the treated shoot. Loss of apical dominance was not, apparently, directly 
dependent on either the internal ethylene concn. (concn. in the vacuum-extracted gases) or 
on the rate of ethylene emanation. The effects of aminoethoxyvinyl glycine (AVG) and 
silver nitrate on ethylene production were examined. Although treatment of the shoot with 
tri-iodobenzoic acid (TIBA) induced various morphological responses in the plant, including 
axillary bud outgrowth, which appeared similar to the responses to ethylene, the initial 
effect of TIBA is not thought to be ethylene-mediated. (Author's swmnarsj ('02 C03 

0104 
14795 WIIITE, J.W. A quantitative analysis of the growth and development of 
bean plants (Phascolus iulgaris L.). Berkeley, University of California. Department 
of Botany, 1981. 286p. Engl., Sum. Engi., 140 Refs., Illus. 

Phaseohs vulgaris. Plant development. Growth. Agronomic characters. Climatic require
ments. Yield components. Germplasm. Cultivars. Leaves. Pods. MNaturation. Yield. Statistical 
aralysis. Colombia. 

A series of qualitative and quantitative models were developed to explain genetically deter
mined differences in the growth and development of bean p!ants. Data for the models was 
collected in a series of var. growth analysis trials performed at the Centro Internacional de 
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Agricultura Tropical (CIAT), Call, Colombia. From the various lines of evidence presented
by the models, it was observed that seed yield was closely related to overall plant growth,
particularly as measured by crop dry wt. at maturity and LAD, and that growth depended
largely on the length of tihe growth period as measured by time to physiological maturity
Variables that might affect maturity date include leaf initiation rate, node of Istflower,
duration of floral primordium development, and duration of individual pod development.
Variation in growth rates among bean lines was also suflicient to account for some of the
observed differences in overall growth, but further analyses failed to identify variables that 
consistently e\plained the differences in growth rates. All models predicting behavior of
yield components indicated that compensatory changes in components would probably
occur if components are manipulated without altering more basic characteristics of plant
growth at the same time. Of the different modeling approaches used, the qualitative models 
proved most useful. (,,ltuthor ssummarv'J ('02 

0105 
15406 JIENKINS, (.I.and \WOOLIIOIJSI, II.W. Photosynthetic electron transport
during senescence of the primary leaves of IPhaseolhs vulgaris L. I. Non-cyclic
electron transport. Journal of I xperimental Botany 32(128):467-478. 1981. Fngl., 
Sum. Ingl., 50 Refs.. Illus. 

Phaseolus vitroaris. Leaves. Chloroplasts. Photosynthesis. Plant age. Growth. Laboratory 
expeiments. 

Coupled, non-cyclic electron transport was measured for chloroplasts isolated from the pri
mary leaves of l'hasehols ru4t'aris. Preparations from young, fully expanded leaves gave good
rates of electron transport, but the rates obtained decreased hy approx. 80% during leaf 
senescence. Iligher rates of electron transport were recorded for chloroplasts isolated from
primary leaves which had regrcened following removal of the remainder of the shoot. With
preparations from leaves of all ages, photophosphorylation was coupled to electron trans
port with a mean P/2e ratio of apprex. 1:3. No evidence was obtained for inactivatihin ofchloroplasts from older leaves during isolation or assay, and it is suggested that tire decrease
in rate of electron transport over the period of senescence, arid its increase during
regreening, were consequences of changes in tile composition and physical properties of the
thvlakoid membrane which occur in vivo. The decrease in rate of non-cyclic electron trans
port may te important in limiting the rate of photosynthesis in tile senescing leaves. (AW
thor's sununar)) (02 

0106 
4577 AILINGTON, W.B. and LIO.RI-R, L.F. Growth of pinto beans in ISCO
environmental chambers under controlled levels of C02. Lincoln, Nebraska. 
Instrumentation Specialties Company. ISCO Application Research Bulletin no. 5. 
1971. 6p. Ifngl., Ilus. 

I'haseolus 'ulgaris. Growth-chamber experiments. Grewth. CO2 . Plant development. 

A control system of a gaseous component of the atmosphere, in this case CO,. in ISCO 
(Instrumentation Specialties Company) chambers is described. Although the results are
specifically related to plant growth at different levels of CO2 . they can be extensively
used in research on physiological and pathological responses of plants. Two Model 1-3A
environmental chambers with different levels used. The CO2 level in only I('02 were 
plant growth chamber was controlled; pumps no. I and 2 were omitted and no. 3 was programmed to stop at certain intervals, the chamber was scaled and equipped with a Lucite
door with rubber gloves. A pump inside the chamber provided daily watering, condensing
water from the water tank of tine humidity control system. ('O2 was analyzed by a MSA
infrared analyzer with a range of 0-1000 ppm ('O2 and by tIre use of' CO,-senrsitized
detector; tire instrument responds only to energy in tilewavelength :egions which are
absorbed by CO 2. inergy passes through a cell containing the sample gas and tine amount 
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of energy absorbance is measured. Information is presented as an electrical signal which is 
proportional to the ani(tllt of ('0 in the sample gas. C-O level signals are registered by 
a multi-channel recorder and a (( level controller of a proportional design, which feeds 
0-10 pulses in each cycle, depending on the degree of error. The vol./pulse of the 2 gases 
(WO2 and CO -free gLast sere determined land the values corrected for barometric pressure 
and alt. and then converted to .raviletric vah Ics lie perlorinace otf the system wis 
excellent and plants developted normaially those e\posed to a higher level of CO grew more 
vigorous. and had a darker green color. (Ssminarv hr 1.B. rars. hi LI..1..) ('02 

0107 

15844 I'AIRICK, J3\.and Mcl)ONALD. R. Pathway of carbon transport within 
developing ovules of I'has'olus rulgariy L. Australian Journal of 'lant Physiology 
7:671-684. 1980. Iigl., Sum. I'ngl., 24 Refs., Illus. 

Phascohs r'tgaris. Plant development. Flowering. Carbon fixation. Photosynthesis. Ovules. 
Cotyledons. Seed. 

4 C-labelled philotosyrithates, til rechini, developing ovules ol''hasrolrhs rulgaris plants. "sere 
transported rapidly air cevenIv thr0uiliot ite highly vasculariued seed coals. Apoplastic 
transfer of "('-labelled ph otoynthIates rrin tie seed coats to tIhe developirg embryos 
occurred over the entire inner surfacc of tIre seed coats. [ urther lateral tranisfer of tIre 
phlrotrsynthate through the cxhiited characteristics consistent \\ith a dilTusionalcStledorl; 
process. lire 4('-labelled p,,,trosytiateS transported from the seed coat to colyledon 
syniplasts "sere priricipalll Lomposed of sucios,. The tree Space of' the cotyhI'dos was fully
permeated by phrotosyrithates at conicr. in thre rarrl!cc of 1100-20C) rult! sucrose equivalents, ihis 

pool of photosyrithates %\as coltiriously naiiairted by transfer froir the seed LOats. 
I urthernore. initial rates of depletion of the tree-space pool of1photosv ntlhates, following 
removal of tile seed coiats, accounted for ,i-y lcdon growth rates. These observations are 
consistent \%itlh pIllottsyrtliate novenrerit eing largely resttricted to tire apoplast of the 
cotyledons. (,I thiir\" so mlolarl ' (')2 

0108 
15834 PALMIR, NI.., SCOFT, I.M. and IORGAN, R. Cytokinin metabolism in 
Phasn'olus r'ulgaris L. II. Comparative metabolism of exogenous cytokinins by 
detached leaves. Plant Science Letters 22;187-195. 1981. I ngl., Sum. Elngl., 18 
Refs,, Illus. 

Ptiaseohs rulgari. Metabolism. Cytokinins. Plant-grosvth substances. Leaves. Biochemistry. 
Analysis. 

The stability of 8 -i(i-analogues tif zeatin, leatill-O-IJ-) glutcolde, dihydrozeatin, and dihy
drozeatin-O--I)-glucoside ias been studied i detachred Irean lcavs. The meitbolites of 
these cytokinirs were characteriued by ion exclrange, paper chrmatography, and 'epliadcx 
1.11-20 and high performrance liquid chromatography (IIILCi. Over 3 days the glucosides 
were more stable i leaves than were th:ir free bases aild dihydrozeatin derivatives were 
more stable than zeatbn derivatives. In each case ica arnd ureides appeared to be major 
metabolites; minor metabolites included idenine, adcnsin:, and a range of glucoside-like 
conjugates. A major metabolite oif dihysdro,'eati appeared to be dilydrozeatin--glucoside. 
Very little or no radioactivity atoigraphcd 'lrct crlit wm cyiokiiiin ribosides and ribotides in 
any extract. These resul ts irc ristu sed in relation to the metabltism arnd distribution of 
endogenous cytokinin%in the whole plant. (Author s sun ar i (02 
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0109 
16057 METIVIER, J. and PAULILO, M.T. The utilization of cotyledonary re
serves in Phaseolus vulgaris L. cv. Carioca. 11.The effects of 6-benzyladenine and 
gibberellic acid upon embryonated and detached cotyledons. Journal of Experi
mental Botany 31(124):1271-1282. 1980. Engl., Sum. Engl., 46 Refs., Illus. 

Phaseohs vulgaris. Plant development. Seedlings. Cotyledons. Embryo. Enzymes. Inhibitors. 
Plant-growth substances. 

The presence of the embryo axis promotes starch hydrolysis in cotyledons of Phaseolus vl
garis and, although reduced rates of enzyme activity proceed in its absence, wt. loss from 
the cotyledon is only significant in its presence. Application of GA at various concn. had 
no effect upon amylase or protease activity in either detached or embryonated cotyledons: 
this was not the case for 6-benzyladenine which promoted both. In detached cotyledons 
amylolytic activity was directly proportional to tileconcn. of applied 6-BA; concn. below 
10' M were unable to completely substitute for the presence of tileaxis, while, above 
10' M, hydrolytic activity higher than that of treated embryonated cotyledons was ob
served. Increasing the concn. of 6-BA had no effect, however, upon the amylolytic activity 
of cmbryonated cotyledons. Detached cotyledons showed an increased chlorophyll content 
and 6-BA treatment further increased this; the proportions of chlorophyll a and chlorophvl 
b remained unaltered. An inhibitor of amylase activity, destroyed by heating, is present in 
embryonated cotyledons and can depress amylolysis in detached cotyledons which appear 
to be inhibitor-free. Results in total suggest that the developing axis may regulate reserve 
hydrolysis in 3 distinct manners; (1) by stimulating the synthesis of amylase via hormonal 
control, most probably a cytokinin;' (2) by checking the rate of amylolysis by means of an 
amylase inhibitor; and (3) by being a sink for the products of reserve degradation. (Authors 
summar') C02 

0110 
16055 WARDLE, K. and SIMPKINS, I. Response of cultured embryos of Phaseo
lus i'ulgaris and lfordeurn 'ulgare to farnesol. Annals of Botany 46:505-510. 1980. 
Engl., Sum. Engl., 17 Refs., Illus. 

Phascolus vulgaris. Cotyledons. Embryo. Nutrient solution. Plant development. Roots. 
Leaves. Growth. 

Excised embryos of Phascolus ulgaris incubated in a medium containing 10 mg/din3 

farnesol showed enhanced root growth whereas the leaves remained rudimentary. At lower 
concn. of exogenous farnesol normal leaf development occurred and root growth was 
comparable to untreated cultures. Enhanced root growth also occurred when excised 
embryos of Ilordeum rulgare were treated with farnesol but only at 10 mg/dm3 and this 
treatment did not prevent leaf growth. X-ray microprobe analysis of leaves revealed an 
increased P content in P. 'ulgaris and a decreased S content in I1.vulgare in comparison to 
untreated plants. (Author'ssumtnarv) C02 

0111 
16058 METIVIER, J. and PAULILO, M.T. The utilization of cotyledonary re
serves in Phascolus vulgaris L. cv. Carioca. i. Changes in total amylolytic and prote
olytic activity and the effects of 6-benzyladenine and gibberellic acid upon whole 
seedlings. Journal of Experimental Botany 31(124):1257-1270. 1980. E'ngl., Sum. 
Engl., 42 Refs., Ilus. 

Phaseolus vulgaris. Plant development. Seedlings. Cotyledons. Enzymes. Dry matter. Protein 
content. Amino acids. Plant-growth substances. Plant tissues. 

Axis growth commenced only 20 h from imbibition in Phaseolus vulgaris when both uptake 
of water and 0 were levelling off. Cotyledonary dry material was exhausted by day 9, the 
greatest rates of transfer occurring from day 2. Utilization of reserve protein proceeded 
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relatively faster than DM and proportionately more was translocated to the shoot, particu
larly the leaf blades. Lamina protein and chlorophyll content showed a biphasic increase 
with rapid synthesis prior to day 7 being followed by slower rates up to max. leaf area ol 
day 17. The level of free amino acids in the cotyledons fell continuously from day 3 and 
rose to peak levels in the axis between days 5-7. Soluble sugars increased throughout the 
period examined in the axis and accumulated in the cotyledons prior to day 7. Exogenous 
application of GA, had marked morphological effects upon the seedling though did not 

significantly alter the distribution of DNI or protein reserves; 6-BA, in addition to distinct 
morphological effects, delayed the mobilization of reserves to the axis. Total amylolytic 
activity in the cotyledon, optimal at pH 5.5, increased continually frqm day 3-9 whereupon 
activity abruptly declined. This increase was due to the appearance of c-amylase; O-amylase, 
while present, remained at a constant and c,,.mparatively low level. Peak proteolytic activity 
occurred prior to that for amylases betwecit days 5-7. 6-BA significantly increased both 
amylolytic and proteolytic activities in vitro though did not alter the changes in levels of 
free amino acids or sugars in the reserve tissue and axis. The discrepancy between in vivo 
and in vitro effects of 6-BA may be attributed to concomitant effects upon seedling devel
opment whereby sink capacity is reduced. (Author's summary') (02 C03 

0112 
16091 KENIS, J.D. and TIzIPPI, V.S. Regulaci6n de [a abscisi6n en l'haseols i'ul
garis. IV. Participaci6n del fitocromo y su interacci6n con laedad de los tejidos. 
(Regulation of abscission ii Phaseols vulgaris. 11". Participationof the phyto
chrome and its interaction with tissue age). Phyton 39:153-159. 1980. Span., Sum. 
Span., Engl., 12 Refs., Illus. 

Phaseolu ,ulgaris. Abscission. Leaves. Plant tissues. Light. Plant age. 

The high irradiation response (111R) is involved in tie regulation of abscission in type I 
explants of t'hascohs i'ulgaris (obtained from yoUR, leaves), while the classical induction
reversion reaction controls abscission ini type 11explants (taken from mature leaves). The 
participation of either the tIIR or the induction-reversion response seems to be rtulated 
by the age of the tissue, probably by means of changes in the rates of phytochrome destruc. 
tion accompanying aging. (Author'ssumnar.r) C02 

Sec also 0009 0019 0022 0023 0026 0053 0056 0057 0059 0071 
0077 0079 0120 0158 0187 0192 0220 0449 0461 0462 
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C03 	 Chemical Composition, Methodology 
and Analyses 

0113
10665 	 VAN HOLST, C.J. et at. Changing cell-wall compositions in hypocotyls ofdark-grown bean seedlings. Planta 149:209-212. 1980. Engl., Sum. Engl., 16 
Refs., Illus. 

Phaseolus Pulgaris. Cytology. Cell structure. Cell walls. Hypocotyls. Plant tissues. Growth.
Composition. Carbohydrate content. Plant physiology. 

Ilypocotyls of dark-grown 6-day-old seedlings of Phaseolus vulgaris L. proved to be sufficiently homogeneous to permit studies relating the ia~c of cell elongation to the compositionof' the primary ce: wals. Whereas the levels of cellulose and uronic acids remained practically constant during and after cell extepsion, all other components showed major or minorchanges. 	Cell-wall protein, as such, decreased by more than 50% , but indications are thathydroxyproline-rich glycoprotein increased with a decreasing rate of cell elongation, concomitant with a rise in the degree of' arabinosylation of wall-bound hydroxyproline.cell elongation slowed down, 	 Asnon-cellulosic glucose accumulated, presumably in the formof a a(l-4) glucan closely associated with cellulose. These findings confirm the notion thatthe primary cell wall is a highly dynamic structure. (Author's summary) C03 COO 

0114142.71 	 POWLES, S.B. and OSMOND, C.B. Photoinhibition of intact attachedleaves of C3 plants illuminated in the absence of both carbon dioxide and of photorespiration. Plant Physiology 64(6):982-988. 1979. Engl., Sum. Engl., 22 Refs.,
Illus.
 

Phaseolus Pulgaris. Photosynthesis. CO2 . Carbon fixation. Light. Leaves. Plant physiological 
processes. Chloroplasts. 

When Phaseolus vulgaris leaflets were illuminated in the absence of CO, and atpartial pressure, the capacity for CO2 	
low 02

assimilation at saturating light intensity and its efficiency at low light intensities were reduced. 	In young leaflets, following short exposure tothese photoinhibitory conditions, some recovery of CO 2 assimilation capacity occurredimmediately, but following substantial photoinhibition of CO2 assimilation recovery in fullyexpanded leaflets occurred only after 48 h in normal air. Photoinhibition was largelyprevented by providing CO 2 at partial pressures equivalent to the CO 2 compensation point,or by providing > 210 millibars 02 which permitted internal CO
 , 
 production by photorespiration. The studies supported the hypothesis that the recycling of CO2 through photorespiration 	was an effective means of dissipating excess photochemical energy when the CO2supply 	 to illuminated leaves was limited. (Summary by HorticulturalAbstra,,})C03 COO 

0115
 
14705 MUJI:EB, 
 K.A. and GREIG, J.K. Effects of gamma irradiation and periodicsampling on primary-leaf amino-acid composition of Phaseols vulgaris L cv. BlueLake. Pakistan Journal of Botany 10(1):107-111. 1978. Engl., Sum. Engi., 13 Refs. 
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Phaseolus vulgaris. Leaves. Amino acids. Composition. Irradiation. Plant development. 

Metabolism. 

Phascolus vulgaris cv. Blue Lake seeds exposed to acute -y radiation dosages of 0.5, 1.0, 
a 60Co 4500 Ci source were ilanted in the greenhouse.1.5, 3.0, 4.5, 6.0,and 7.5 kR from 

Primary leaf samples collected at two stages (10 and 15 days after 50% germination in the 

estimate biochemical stimulation based on amino acidcontrol group) were used to 
influenced the aminocompositions. Radiation and the developmental st.ge significantly 

acid compositions. Biochemical processes mediated by enzymctie activities aid irradiation 

are thought to relate to amino acid variations. (Author . summary) C03 

0116, 

14318 HAWKER, J.S. Invertases from leaves of Phaseolusvulgaris plants grown on 

nutrient solutions containing NaCI. Australian Journal of Plant Physiology 7(1): 

67-72. EagL, Sum. Engl., 9 Refs., Illus. 

Phaseolus vulgaris. Enzymes. Leaves. Nutrient solution. Salinity. Analysis. Biochemistry. 

Cell division. Growth. 

Two inNertases occur in leaves of Phaseolus vulgariswith pH optima near 5.0 and 7.5. They 

have been separated and partially purified by chromatography on DEAE-cellulose. Tris

the former enzyme by only 7% but the latter enzyme byHCI buffer at 10 mM inhibited 
90%. A comparison of the enzymes from leaves of plants grown on 0, 20 and 50 mM NaCl in 

nutrient solution showed that the amount of the pH 5.0 enzyme was significantly lower 
was not shown to bein the NaCI treatments, whereas the amount of the pH 7.5 enzyme 

The K,7 values for sucrose were about 7.5 andsignificantly affected by the srlt treatment. 
27 mM for the partiahy purified pH 5.0 and pH 7.5 enzymes resp. and they were not 

plants. A previous report of NaCI causing increasingaltered by NaCI treatment of the 
Km values for sucrose at pH 5.0 in less pure extracts was presumably an artefact, possibly 

by the pH 7.5 enzyme or by other unknown reactions. (Author'scaused by interference 
summary) C03 

0117 

14266 PATRICK, J.W., JOHNSTONE, G.F.S. and WAREING, P.F. Mobilizing 

ability of gibberellic acid and kinetin applied to mature, decapitated stems of Pha

seolus vulgaris L. Annals of Botany 44(4):517-519. 1979. Engl., 10 Refs., Illus. 

Phaseolus Yulgaris. Gibberellins. Plant-growth substances. Plant development. Growth. 

StemLIUSA. 

Twenty-one to 24-day-old seedlings of P. vulgaris in which internode 2 had ceased elonga

tion growth were decapitated in internode 2 and aqueous lanoline paste dispersions of 

0.1% GA or kinetin applied to the top 1.5 cm of the stumps; 6 h later the same region was 

fed "C-sucrose for 6 h. Metabolite transport and accumulation tended to be increased by 

kinetin and especially GA. In a 2nd trial in which GA and kinetin were applied as aqueous 

solutions at various concn., metabolite transport was Increased by both growth substances 

at concn. > 10 - M, with an optimum concn. of 10' M. (Summary by Field Crop Ab

stracts) C03 COO 

0118 

13149 GUEVARA G., M. and PFOST, H.B. Equilibrium moisture content of 

beans. Manhattan, Kansas. Food & Feed Grain Institute. Grain Storage, Processing 

and Marketing. Research Report no. 5. 1973. 54p. Engl., 27 Refs., Illus. 

Phaseolus vulgaris. Seed. Water content. Storage. Temperature. Physiology. Laboratory 
experiments. USA. 
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The objectives of this investigation were to: (1) find adsorption and desorption isothermsof various types of beans at different temp. and over a range of RH ( 10-90%); (2) study
the rate of desorption in beans; (3) evaluate the results in Chung and Pfost equation, and(4) determine the heats of desorption and adsorption of water by various types of beans. Aliterature review is included on isotherm theories and hysteresis. The types of beans used 
were Phaseolus vulgaris (small red and pinto) and P. lunatus, obtained commercially andwetted to 25% MC and oven dried at 120°F to obtain 5-10%initial MC, on a dry basis. RH
of the samples was controlled by sulfuric acid and the RH at different solution concn. was
determined (range 10-90%). The sample was suspended inside a sealed flask, placed in atemp. control chamber for 3 wk. The equilibrium MC were determined by an oven method
(72 h at 103 0 C). Results indicate that the equilibrium MC of the types of beans investigateddecreases with an increase in temp. and increases with an increase in RH. Type lifor sigmoidisotherms for beans are consistent with those for other grains. It was concluded that hys
teresis, for beans, decreases with an increase in temp.; the rate of desorption is a functionof the RH and temp.; and that these rates were higher in the 1st 2 days of storage. Theequation by Chung and Pfost predicts the equilihuium moisture of beans for a wide range of
RH at a given temp. Isoteric heats of derorption and adsorption continually decreases withincreasing MC and values of A Hst for desorption are greater !han those of adsorption. The
heat of desorption for beans was greater than that of the latent heat of vaporization of pure
water. (Summary by LB. Trans.by L.M.F.) C03 

0119
14323 SARMA, R. et al. The effect of 3 ,5-diiodo-4-hydroxyphenylmethylsulphone 
(ioxysone) on Phaseolus vulgaris: absorption and translocation studies. Annals of 
Applied Biology 93(3):305-310. 1979. Engl., Sum. EngL, 9 Refs., Illus. 

Phaseolusvulgaris. Herbicides. Plant assimilation. Roots. Tracers. Tsanslocation. LUadiation. 
Metabolism. Hypocotyls. Epicotyls. Cotyledons. Toxicity. 

The herbicide 3 ,5-diiodo-4-hydroxyphenylmethylsulphone (ioxysone) is shown to be absorbed by the loots of dwarf bean and readily translocated. No evidence was obtained that
iodide becomes released from the herbicide 
within the plant. This behaviour is discussed and
contrasted with that of the corresponding nitrile (ioxynil), a widely used contact herbicidewhich is not readily translocated in the plant and whose mode of action is different from
that of ioxysone. (Author'ssummary) C03 D02 

0120 
14370 KENIS, J.D. and TRIPPI, V.S. Regulaci6n de la abscisi6n en Phaseolu:
vulgaris. I. Actividad de amilasas. (Regulation of abscission in beans. II. Amylase
activity). Phyton 37(2):127-134. Span., Sum. Span., Engl., 14 Refs., Ilus. 

Phaseolus vulgaris. Abscission. Plant physiological processes. Enzymes. Plant-growth
substances. Chlorosis. Starch content. 

The activity of amylases during aging and abscission was studied in the proximal and distal zone of P. vulgaris explants obtained from young or yellowing leaves. Explants were
incubated in water or sucrose 0.05 M or pretreated with Triton X-100 2% during 1 h, and
then exposed to R or FR radiation. An increase in amylases activity always foundwas
accompanying natural or Triton- and saccharose-induced abscission. Triton- and sucrose
induced mechanisms of enzymatic activation are discussed as well as the possible meaningof amylases variation in proximal and distal zones of explants, in relation to abscission. 
(Author's summary) C03 C02 
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0121 
14729 VERIN-VERGEAU, C. et aL Les phosphoglycolate phosphatases des feuilles 
de haricot: propriits catalytiques des deux isoenzymes. (Phosphoglycollate 
phosphatases in bean leaves: catalytic properties of two isoenzymes). Phyto
chemistry 19(5):763-767. 1980. Fr., Sum. Engl., 17 Refs., Illus. 

Phaseolusvulgaris. Enzymes. Metabolism. Biochemistry. Analysis. pil. Leaves. 

2-Phosphoglycollate phosphatase isoenzymes I and II from bean leaves had pi optima at 
6.7-6.9 and 6.7-7.0, resp., showing specificity for 2-phosphoglycollate; Km values were 2.0 
x 10' A (El ) and 0.18-0.85 x 10' At at low and high substrate concn. (Ell). Both iso
enzymes required divalent metal ions for activity; K m values for Co 2 + and Mg'+ were 1.7 
x 10-" and 1.0 x 10- ' A with El and 5.0 x 10. ' and 0.9 x 10 . A[ with Ell. They exhibited 
regulatory responses to a no. of metabolites including sugar phosphates, amino acids and 
some organic acids. Serine (K i 0.87 mM), glycollate (K i 6.50 mM), 6-P-gluconate (K i 0.55 
ma), fructose-6-phosphate (Ki 2.40 maM) and formate (Ki 32.0 maM) were the most potent 
inhibitors oi isoenzyme El . Two kinds ofinhibitors interacted with Ell which was inhibitedby 
glycine, glycollate and glyoxylate at substrate concn. > 0.40 x 10-' M, and by a-alanine, 
glutamate and fructose-6-phosphate at any substrate concn. Tile activity of the 2 iso
enzymes was stimulated by adenosine 5'-diphosphate. On the other hand, glycollate bio
synthesis was inhibited by treating excised leaves with glutamate or serine. (Author's 
summary) C03 

2 

0122 
14296 WALLACE, A., WALLACE, G.A. and CHA, J.W. Effect of calcium defi
ciency on stem thickening and mineral composition of stem of bush beans. Journal 
of Plant Nutrition 2(1/2):245-246. 1980. Engl., Sum. Engl., 2 Refs. 

Phaseolus vulgaris. Plant nutrition. Mineral deficiencies. Ca. Stems. Composition. Mineral 
content. Minerals and nutrients. 

Bush bean cv. Improved Tendergreen when grown in a nutrient solution with no added Ca 
had dead terminal growing points and a greatly enlarged stem 0. Mineral composition of the 
stems relative to that of control plants showed increases of 9.6, 3.2, 2.0, 24.0, 3.2, 14.8, 
1.6, 3.6, 3.5, 32.0, 2.9, 12.8, and 12.0 times,resp. for Na, K, Zn, Cu, Fe, Mn, B, Al, Si, Mo, 
Sr, Ba and Pb. Simultaneously the Ca concn. of the stems was decreased 30.5 times. (Au. 
thor's summary) C03 COI 

0123 
14333 BERTOLA, M.A. and KLIS, F.M. Continuous cultivation of glucose-limited 
bean cells (Phaseolus vulgaris L.) in a modified bacterial fermentor. Journal of 
Experimental Botany 30(119):1223-1231. 1979. Engl., Sum. Engl., 15 Refs., Illus. 

Phaseolus vulgaris. Tissue culture. Culture media. Growth. Temperature. pli. Biomass. N. 
Carbon fixation. Seedlings. Cell structure. Laboratory experiments. 

A commercially available bacterial fermentor was modified to allow the continuous culti
vation of glucose-limited bean cells at a defined pfl. A steady state was reached using a 
dilution rate of 0.004/h and was maintained for 4 mo.; during this period the dry wt. and 
packed cell vol. of the culture remained constant; the yield for glucose was 0.34 (dry 
wt./dry wt.) and for carbon 0.27 (g atom/g atom). Glucose-limited cells had lower C/N 
ratios both for cytoplasm and cell walls than cells in the exponential phase of growth in 
batch cultures. (Author's summary) C03 BOO 
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0124
6246 KKHAE, F.S. and PLESIKOV, B.P. The effect of phosphorus regime onfractional distribution and amino acid composition of proteins in bean. Doklady
Botanical Science 157/159:126-129. 1964. Engl., 9.Refs. 

Phaseolus vulgaris. P. Protein content. Amino acids. Composition. Maturation. Leaves.
Pods. Laboratory experiments. 

rhe effect of a P regime on fractional distribution and amino acid composition of proteinfrom leaves and maturing pods of beans was studied. Amino acid composition was determined by paper partition chromatography in 4 solvent solutions, from precipitated proteinof aqueous extract obtained by homogenization, dialysis, and centrifugation. These methodsof extraction are described and the results of amino acid composition of leaf and pods arepresented in 2 tables. It was concluded that the amino acid composition of proteins fromleaves and maturing pods of bean plants is fairly stable and is only slightly affected byreducing the amount of P supplied; only in the borate soluble fraction was there acertainreduction in amide content with P deficiency. There was also an increase in cystine content
of various fractions. (Sunmmary by LB. Tran& by L.M.F) C03 1100 

0125
15489 YEANG, iY. and IIILLMAN, J.R. Extraction of endogenous ethylene andethane from leaves of Phaseolus vulgaris L. Journal of Experimental Botany 32(127):381-394. 1981. Engl., Sum. Engl., 13 Refs., Illus. 

Phaseohls vulgaris. Composition. Leaves. Ethylene. Ethane. Analysis. 

A procedure to recover small vol. of gases from plant tissues by vacuum extraction is described. Changes in the vol. of the gases and the concn. of ethylene and ethane recoveredfrom Phaseohs leaves were observed whein the evacuation conditions during extraction Werealtered. These changes were different in the primary leaves and in the 2nd trifoliate leaves.Thus, estimates of internal ethylene and ethane concn. appear to be influenced both by themorphology of the tissue and the evacuation conditions employed. There was a positivecorrelation between the concn. of ethylene and ethane in the gaseous extracts. The internalethylene concn. in the primary Ist trifoliate, and 2nd trifoliate leaves, considered together,were correlated with their resp. rates of ethylene emanation. (Author's summary) C03 

0126 
15842 IIELD, R.J. The effect of low temperature on ethylene production by leaftissue of Phaseolus vulgaris L. Annals of Botany 47:215-223. 1981. Engl., Sum.
Engl., 28 Refs., Illus. 

Phaseolus vulgaris. Temperature. Ethylene. Plant injuries. Enzymes. Leaves. Plant tissues. 
Statistical analysis. 

When leaf discs cut from primary leaves of Phaseolus vulgaris cv. Masterpiece plants grownat 250 C were incubated at temp. below 250 C,basal and wound ethylene production continued at reduced rates. In both cases detectable levels of ethylene were produced at 2.50C.When the rates of ethylene production were plotted according to the Arrhenius equation amarket discontinuity was found at 11.4°C, which is consistent with a membrane phasetransition at the critical chilling temp of the platit. Activation energies for the rate-limitingenzyme reaction in ethylene prodAction above and below the critical temp. have beencalculated and tie data interpreted as indicating the involvement of membrane-bourldenzyme systems in the biosynthesis of basal and wound ethylene. (Author's sultnar.'9 C03 
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0127 
15431 IZQUII:RI)O, J.A. and IIOSFIILI), G.L. Ethylene production from bean 
flowers and pods. Bean Improvement Cooperative Annual Report 23:96-99. 1980. 
Engl., 2 Refs. 

Ihaseoiusrulgaris. Ethylene. Abscission. Flowers. Pods. Cultivars. 

I'thylene production rates and their relationship with ('-assimilate and bean abscission are 
reported. Three var., Black Turtle Soup (BTS), Tuscola, and NIlPI'-II, were grown at a 
commercial population density in a comp!ete block design with restricted randomization 
and 4 replications on the Michigan State U. Botany [ arm (USA) in 1979. :loswers and pods 
were sampled at 5 day intervals during the bloom period beginning 8 days aflter the appear
ance of the Ist flower. The reproductive structures of each cv. sampled were classified in 4 
categories: (I) fresh flowers; (2) old flowers; (3) small pods; and (4) large pods. These were 
placed in gas-tight 20 cc tubes and incubated for 30 min. The ethylene released was imine
diately withdrawn and analyzed by gas chromatography. Significant differences were found 
among cv., reproductive structures, and sampling periods for the rate of ethylene produc
tion. BTS was a strong producer of endogenous ethylene. I)ata are given on ethylen'e 
production from bean flowers and pods at different times after flowering. (Seoninar)' hi' 
C'..;. Trans. hr ..M.I.) ('03 

0128 
14709 MONTANIIIRO, M.N.S. Espectrometria gama monocanal para detecq;o 
conjunta de "' Mn, " Zn e " Fe em solu7es e tecido vegetal. (Single chan'lgamma

" spectrometer to detect ",n, "Zn, and Ie in plant tissue solutions). lese Mag. 
Sc. Piracicala-SP. Brasil, Universidade de STo Paulo. Iscola Superior de Agricultura 
"Luiz de Queiroz', 1975. 74p. Port., Sum. Poit., lEngl., 57 Refs., IllIs. 

Phascohs 'ugaris. Irradiation. Roots. Nutrient solution. Mineral content. Micronutrients. 
Mn. Zn. Fe. 

A methodology has been developed to detect the activities of ".Mn, " Zn and "Fe in the 
same sample, with a single channel spectrometer coupled to a 3" x 3" well-type "cintillator 
detector of NaI(TI). Initially a selection of th energy channel was made based on the 
criteria of maximizing the signal/background ratio and consequently, the minimization of 
the variation coefficient. In the channels, a study of min. detectable actitivies is conducted 
for each radioisotope. Samples containing different combinations of these radioisotopes 
were prepared and their activities were calculated using simultaneous equations. In order to 
demonstrate the pratical utility of this methodology, an expt. \sas developed in which roots, 
isolated from bean plants were examined to determine levels of ionic absorption interrer
ence among micronutrients (Mn, Zn, and Ice). (Author's sumrnrarr) ('03 

0129 
14776 ZAGATTO, E.A.(;. Utilizaqto da anilise por ativao neutr6nica no 
destrutiva para determinaq~o de alguns elementos em folhas de feijoeiros (lhaseolus 
r'ulgaris L.) tratados com herbicidas. (Utili:ation of ron-destrtctive nettronr actia
lion anrali'sis to determine some clements of herbicide-treated heani leaves). Tese 
Mag. Sc. Piracicaba-SP, Brasil, Urniversidade de Slo Paulo. Fscola Superior de 
Agricultura "Luiz de Queiroz", 1974. 79p. Port., Sum. Port., Engl., 51 Refs., Illus. 

Phaseolus vulgaris. Irradiation. Minerals and nutrients. Composition. Plant tissues. Leaves. 
Herbicides. 

The use of the non-destructive neutron activation analysis in plant tissues is indicated under 
Brazilian conditions. Al, Mn, CI, Na, and K contents in bean leaves were determined. Tie 
methodology of sampling and standard preparation, the irradiation and detection coidi
tions, and the possibilities of the occurrence of nuclear interferences are discussed. For 
comparison purposes,the same content determinations were made using different analytical 
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conditions. The use of this technique to determine other elements of agricultural interest is 
also discussed. Considering the accuracy and sensitivity obtained, the feasibility of non
destructive neutron activation analysis of Al, Mn, Cl, and K was verified under field condi

tions where herbicides have not produced any modification in the contents of those ele
ments in bean leaves. (Authv," surnary') ('03 

0130 

16041 HOCK, K. and HARTMANN, F. Localization of phosphatidylcholine 
synthesizing enzymes in etiolated bean seedlings (P'haseolus vulgaris L.). Plant 
Science Letters 21:389-396. 1981. Engl., Sum. Engl., 32 Refs., Ilus. 

Phaseolus rulgaris. Hlypocotyls. Seedlings. Enzymes. Plant physiological processes. Bioche

mistry. Plant tissues. 

The enzymes of the CDP-cholinc pathway of lecithin biosynthesis are present in etiolated 

hypocotyl hooks of' bean seedlings. Subcellular distribution of the enzymes was determined 

by sucrose density gradient centrifugation. The enzyme choline kinase (E'C 2.7.1.32) proved 

to he soluble protein while phosphorylcholine-cytidyl transferase (EC 2.7.7.15) and phos

phurylcholine-diglyceride tiansferase (I(C 2.7.8.2) were associated with particulate fractions. 

Phosphorylcholine-cytidyl transfLease activity was found in miicrosomal fractional (density 
1.10 g/cm3 ) whereas phosplhorylcholine-diglyceride transferasc activity was exclusively 

localized in the microsomal fraction. (.utthor s %,oimarv)C03 

Sec also 0013 0024 0028 0038 0061 0072 0078 0094 0103 0111 
0245 0302 0329 0370 0499 0504 0505 0542
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DOO AGRONOMY 

0131 
13504 OLIVEIRA, A.C.S. DL, FELICIO FILIIO, A. and MOURA, P.A.M. DE 
Diagn6stico da cultura do feijffo em Minas Gerais. (Diagnosis of bean cultivation 
in Minas Gerais). Belo Horizonte, Brasil, Empresa de Pesquisa Agropecu.iria de 
Minas Gerais. Sric Programaqlo no. 6. 1980. 19p. Port. 

Phaseolus vulgaris. Cultivation systems. Land preparation. Planting. Harvesting. Marketing. 
Technology evaluation. Diseas., and pathogens. Brazil. 

A joint survey by CFP/AGMIG (Comiss'Io de Financiamcnto de I'roduqfo - Agencia de M. 
Gerais), EMATER-MG (E'mprcsa de Assistrncia l'6cnica e Extens~o Rural de M. Gerais),
and EPAMIG (Empresa de Pcsquisa Agropeciria de M. Gerais) was conducted in the main 
bean-producing regions of the state of Minas Gerais (Brazil) (Metalfrgica c Campo das 
Vertentes, Mata, Sul, Alto S. Francisco, Noroeste, Jequitinhonha, and Rio Doce) to 
determine practices related to: planting systems and main types of beans used in cach 
region; soil preparation; production inputs used; pests and diseases; harvesting, and commer
cialization. A low level of technology is still used in bean cultivation, preventing increases 
in yields. Only through a continuou.4 and integrated effort of federal and state agencies will 
it be possible to detect deficiencies and outline joint actions for an improved utilization 
of human and economic resources. (Sumnary by LB. Trans. by L.MLiK) D00 J00 

0132 
14222 FRIJOL DE guia. (Climbing beans). Agroindustria 9(3):29-30. 1980. 
Span. 

Phaseolus vulgaris. Climbing bean. Cultivation systems. Intercropping. Zea mays. Cultiva
tion. Costa Rica. 

Brief information is given on climbing bean cultivation in association with maize in Costa 
Rica, referring to cultural practices such as planting time and method,recommended var., 
land preparation, seed treatment, fertilization, weeding, pest and disease control. The 
practice of doubling maize on the internodes immediately after planting beans avoids 
damage to the seedling, allows maize grains to mature and dry, and increases total yields/
ha. Vat. Alajuela I (red) and Mexico 29 (black) are recommended. (Summary by CP.G. 
Trans. by L.M.A:) DO0 

0133 
14276 WRIGiT, R.M. Seed size studies in dwarf french beans. Australian Seed 
Science Newsletter 5 :120-125. 1979. Engl. 

Phaseolus vulgaris. Fertilizers. Seed characters. Climatic requirements. Spacing. Cultivation. 
Australia. 

rite effect of N fertilization (0-200 kg/N/ha applied 10 days after emergence and a side
dressing of 0-90 kg N/ha), plant density, and environment on seed size of dwarf french 
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beans in Bowen, Queensland (Australia). Only the environment affected seed size. Early 
plantings, as soon as possible after the rainy season (Dic.-March), are recommended. 
(Summary by I.B. Trans. by L.M.F.) DOO D04 

0134 
14252 DENNY, S. Homestead snap eans-top management beats weather and 

disease. Florida Grower and Rancher 71(1 ):4-6. 1978. Engl., Illus. 

Phaseolusvulgaris. Productivity. Yields. USA. 

The good results obtained in a 600-ac snap bean cultivation in Dade County, Flo'ida (USA) 
are reported, where a total of 3000 ac of snap beans are produced in 7 mo. A yield of 132 
bushels/ac was obtained by a complicated spray program applied by airplane in close col
laboration with commercial firms and during tough weather and disease conditions. (Sum
mary by LB. Trans. by L.M.I.) D00 

0135 
14713 ALVARADO C., A.M.. PADILLA, L.F. and MONTERROSO, A. Evaluaci6n 
de los factores que influyen en la producci6n del frijoL (Evaluation of factors 
affecting bean production). Guatemala, Instituto de Ciencia y Tecnologia Agrico
las, 1979?. 13 p. Span., 3 Refs., Illus. 

Paper presented at Reuni6n Anual del PCCMCA, 26a. Guatemala, 1980. 

Phascolus vulgaris. Productivity. Yields. Cultivation. Planting. Spacing. Fertilizers. Seeds. 
Water content. Pest control. Statistical analysis. Costs. Economics. Guatemala. 

In order to evaluate the factors that significantly affect bean yields, expt. with 2nd plantings 
(August) were set up in 3 localities of the state of Jutiapa, Guatemala. Individual variance 
analyses showed 1% level of significance for treatments. Combined variance analyses 
showed 1% level of significance for treatments and treatments/locality. Evaluated treat
ments were farmers'seed (I's). Suchitin seed from ICTA (S), Culma seed from ICTA (C), 
ICTA fertilization (IF), farmer fertilization (Fi), ICTA pest control (IPC), farmers' pest 
control (FPC), and possible combinations of these factors. An economic analysis of the 
alternatives was conducted to be able to determine the best alternatives,and studentized 
curves for small samples were conducted to determine factors of stability. Results show that 
higher yields were obtained with the 3 var. (Fs, S, C) and ICTA technology (IF + IPC). 
Fs + IF + IIIC, S + IF + IPC, C + IF + IPC exceeded the check (Fs + FF + FPC) in 83, 80, 
and 79% of the yields, resp. Economic analysis shows that with S + IF + IPC as compared 
to the complete farmer technology, capital returns of 2.73 quetzals/each quetzal invested 
by the farmer was obtained to reach costs of ICTA technology and showed higher stability 
and consistency throughout the localities; this was the most recommended technology for 
beans in the Jutiapa region. (Author's summnarY. Trans. bY L.M.f') DUO 

0136 
15818 IDSO, S.B. et al. A generalization of the stress-degree-day concept of yield 
prediction to accommodate a diversity of crops. Agricultural Meteorology 21(3): 
205-211. 1978. Engl., Sum. Engl., 21 Rels., Illus. 

Phaseolus vulgaris. Solar radiation. Temperature. Photoperiod. Climatic requirements. 
Adaptation. Yields. Statistical analysis. 

Data from 7 different crops (2 cv. of wheat, barley, Phaseolus vulgaris, lucerne, soybeans, 
and sorghum), some of which were grown in 3 different locations and in 3 different yr, 
with a variety of sowing dates and rates and irrigation regimes were combined to develop a 
single broad relationship between yield, as normalized for solar radiation reception over the 
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crop's vegetative growth stage, and the summation of stress-degree-days accumulated over 
the crop's reproductive growth stage. Some reasons for expecting acommon relationship of 
this type were presented along with suggestions for future modifications that might be 
required as data from other crops and climates are acquired. SummarY hr ield Crop A. 
stracts) DOO 

0137 
15422 PESSANItA, G.G., VIIIRA, ('. and CARI)OSO, A.A. Ffeitos de popula
q~es de plantas e da adubaqio mineral sobre misturas de cultivares de feijio (Pta 
scohs iulgaris L.). (Effects of plant populations and mineraljirtili:ationon bean 
cultivar associations). Revista Ceres 27(1 52):413-430. 1980. Port., Sum. Port., 
Engl., 24 Refs. 

Phaseolus vulgaris. Spacing. Nutritional requirements. Intercropping. Cultivars. Agronomic 
characters. Climatic requirements. Timing. Fertilizrs. N. I'.K. Brazil. 

Exptl. studies have shown that mixtures of bean cv. have transitory duration, since Nscak 
competitors are quickly eliminated due to intergenotypic competition. Ilowcver, in the 
Zona da Mata area, state of Minas Gerais. Bra7il. niixturts of' hean cv. are quite common, 
showing that some factors contribute to preserve them. In order to know the effect of 
plant populations and fertilization levels on cv. blends of beans, expi. were carried out 
during both planting seasons (rainy and dry). Cv. Ricopardo 896, Ricobaio 1014, Costa Ri
ca 1031, Manteigo Fosco 1,lManteig'o 977, Jalo, and the mixtures 896 + 1014 + 1O7i 
and 11 + 977 + Jalo were included in the expt. The blends were made up of equal no. (A 
seeds of each component. Cv. and their mixtures \were planted as 4 different populations
and with 4 levels of fertilization at Vi'osa, Minas Gerais, It was found that the performancc
of cv. mixtures can be affected by plant population, planting time, and fertilization. There
fore, after a mixture is released, its performance will depend on how and when it is planted. 
Additionally, small farmers in the Zona da Mata area generally intercrop beans s[ith maize, 
planting small populations of beans during the rainy sea.stn and large population%during the 
dry season. This practice should markedly affcct the performance of the mitures: the 
performance of mixtures in these intercropping systems has not been studied. (..luthor's 
summari,) 1)0O 

0138 
13126 MENEGARIO, A. Feijlo na ordem do dia. (Currentsituation of'beanculti. 
vation in the state of Sifo Paulo). Fir 10(3):28-36. 1967. Port. 

Phaseolusvulgaris. Cultivation. Fertilizers. Pest control. Inoculation. Rhi:obiumn. Brazil. 

Some recommendations on the obtainment of higher yields are given for bean cultivators. 
These include the following aspects: land selection and topography, crop rotation, soil 
analysis and fertilization, selection of var., good quality seed, p1l amendment, inoculation, 
planting dates, spacing, land preparation, earthing up, cultural practices, pests and diseases, 
harvesting, and preparation of the product. (Summary b I.B. Trans. hi L.3.11) I)00 

0139 
13200 ElSCALANTI F., J.A.S. Reporte de investigaciones sobre frijol 1979-1980. 
(Bean research report, 1979.1980). Iguala, Guerrerto, Whxico, Illstituto Superior 
Agropecuario Aut6nomo del Istado de Guerrero, 1981. 31 p. Span., Illus. 

Phaseolus vulgaris. Research. Planting. Spacing. Fertilizers. Leaves. Weeding. Yields. Yield 
components. Mexico. 

A report is given of the results of theses conducted at the Itistituto Superior Agropecuario
Aut6nomo del Estado de Guerrero, Mexico, in 1979-80 on the institute's own exptl. field. 
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The effect of different fertilizer treatment,; and plant densities on yields and yield compo
nents of bean Michoaciin I 2-A-3 were investigated and higher seed yields (129.5 g/n 2 ) were 
found with a plant density of 28 plants/rn' with 80-40-00 fertilization at planting. In an 
expt. on the effect of plant density on maize/bean yields, it was demonstrated that the 
greater competition between plants did not determine maize grain yield but did dett.'rm ine 
bean yields. Methods of weed control \%ere compared and the application of preemergent 
herbicide prometryn 12.5 kg/ha) gave a better control. Yields of 23 bean genotypes were 
examined in Iguala, (;uerrero and significant differences were found among them. The effect 
of complementary leaf fertilization on bean seed yield and yield components was assessed 
and an increase ip to 15% was found when leaf fertilization was used due to a larger no. of 
normal grains and of pods\with grains. The effect of different treatments of leaf removal on 
seed yield and yield components of bean Michoacain 12-A-3 was studied and it 'as con
eluded that the photosynthates produced after llowering by tipper leaves had more influ
ence ol yields; photosynthates produced by the stem, branches, and pods had little influ
ence on Michoacin 12-A-3 yields. (Sionniarvt hi' /.A. ).M.I')Trans. bh' L )00 ('00 

0140 
15233 STOFFI'LLA, P.J. et al. Lodging resistance in black beans. Bean Improve
ment Cooperative Annual Report 23:42-43. 1980. Engi., 2 Refs. 

I'haseohs rul,aris. Cultivars. Lodging. Ilost-plant resistance. Ilarvesting. Yields. 

Six black bean lines were grown in Manhattan, Kansas, USA, to determine the degree of 
lodging resistance. Lodging, yields, and Ill were determined prior to harvest on the basis 
of 6 replications. Four of the lines assessed, 70001,70002, 70003, and 70004, showed less 
lodging and higher seed Aields (1531, 1514, 1574, and 1585 kg/ha, resp.) than cv. Black 
Turtle Soup and Strain 39 (962 and 1210 kg/ha, rosp.). (Sumrnnary by C'P.G. Trans. by 
I. I') 1)00 

0141 
14778 AGUIRRI',. ('.11. Ifecto del distanciamiento y nimero de surcos por parcela 
en la competencia entre variedades de frijol (t'haseolus 'ulgaris L.) de distinto hibi
to tie crecimiento. (l'l'ect of spacing and number of rows per plot on competition 
between hean varieties of ihl]erentgrowth habits). "resis Ing. Agr. Guatemala, Uni
versidad Autjiioina de San Carlos de Guatemala, 1968. 20p. Span., 17 Refs. 

Phaseohs vulgaris. Planting. Spacing. Cultivars. Plant habit. Yields. Field experiments. 

This investigation seeks to determine, between 2 alternatives, the distance between rows 
that produces the highest yil as w,'ell as the effect of marginal competition betsween var. of 
different or similar growth habits and tite influence oft ile no. of ross s/plot considered from 
a point of view of exptl, accuracy, Tie e,,pt. was established al the lIstaci6n I'xptl. Agricola
in ('hinialtenangit, Guatenala in June 1966. 1xpt. treatments included: A, no. of rows/ 
plot; 13,growth Iabit; ', distance between ross: 1), competition. Furthermore, fertilization 
was done at planting and weeds and pests controlled. Iligher yields were obtained in rows 
spaced at I in; however, yield/unit of area was not higher at this distance than at 0.60 in. 
)iff'erences in yield aniong te 2 var. of dilferent growth habits were not significan t: how

ever, marginal competition of these distinct var. negatlively affected yields. Spacing x 
marginal competition and rows x marginal cinipetition interactions were highly significant. 
It is suggested that the effect of different margins is otly shown when rows are close (0.60 
m). The no. of rows/plot did not have significant eflects. (Suminarv hy L1. Trans. by L.M. 
/,") 1)00 
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0142 
13571 OROZCO, S.t1. Frijol de suelo en monocultivo para Chimaltenango. (Bush 
beans in monoculture for Chimaltenango). Guatemala, C.A., Instituto de Ciencia y 
Tecnologia Agricolas. Folleto Ttcnico no. I1. 1979. 17p. Span., 1llus. 

Phaseolus vulgaris. Cultivation. Seed. Cultivars. Spacing. Weeding. Pest control. Composi
tion. Agronomic characters. Dwarf bean. Guatemala. 

'[he recommendations necessary to increase bean productivity and improve bean production 
in the Altiplano Central in Guatemala are given, result of research conducted by the Institu
to de Ciencia y Tecnologfa Agrfcolas (ICTA). These include the selection and preparation of 
soil (use of amendments), selection of seed, var., planting distances, fertilization, weed, pest, 
and disease control. Agronomic characteristics of the var. San Martin, which is a good alter
native regarding vigor and yields, are given and the culinary and nutritional characteristics of 
8 var. are listed in table form. (Sunmar' b' LB. Trans. h' L.31.IV) DO 

0143 
4620 COYNE, ).P. ct al. Growing dry edible beans in Nebraska. Lincoln, Univer
sity of Nebraska. Lincoln College of Agriculture. Agricultural lExperiment Station. 
SR 527. 1973. 39p. Engl., Illus. 

Phaseolus rulgaris. Cultivars. Planting. Fertilizers. Weeding. Irrigation. Harvesting. Costs. 
Seed prcduction. :pilachna uari'estis. Xanthomonas phascoli. Uromyces phaseoli. It'hetze
linia sclerotionim. Insect control. Disease control. 

The cultivation of Great Northern and Pinto bean type:s in Nebraska, LISA, was investigated. 
The following aspects are emphasized: recent trends of cultivation; production in the USA: 
utilization; and nutritional value. A description is given on the agronomic characteristics and 
production of the var. (;reat Northern (UI-59, 1140, UI-3 1, 1, Tara, Jules, and L-merson), 
Pinto (UI I11, UI 114, Ourayv, Lana), Sutter California Pink bean, pea beans (Sanilac, 
Seaway, Gratiot), Light Red Kidney Redkote, Red Mexican (UI-36, UI-34, and Big Bend), 
Small White (Bailif, Bonus, and Atlas), and California Small White 53 and 59 along with 
land selection and preparation, planting, fertilization, weed control, irrigation, harvesting, 
cleaning, grading, marketing, costs of production, production of certified t' an seed, bean 
insects (Mexican bean beetle, cutworms) and diseases (common bacterial blight, bacterial 
wilt, halo blight, bacterial brown spot, rust, root rot, and white mold disease). (Summary, 
h' 1V.M.S. Trans. bY L.M.I-.) D0O L"00 FO 

Seealso 0002 0046 0197 0396 0440 0444 0558 0563 
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DOI Soil Water, Climate and Fertilization 

0144 
11185 COERTZE, A.F. Irrigation of green beans. Farming In South Africa. Vege
table Series II. Green Beans and Green Peas F.1/1978. 2p. Engl., Illus. 

Phaseolusvulgaris. Water requirements. Irrigation. Cultivation. South Africa. 

Some considerations are given on the importance, the amount and method of irrigation that 
should be used in green bean cultivation. An adequate irrigation increases yields and the no. 
of pods and produces more vigorous plants; however, it can als3 contribute favorably to the 
development of weeds. The effective root depth of green beans is 450 mm. The amount of 
water needed for germination depends on the type of soil and can vary from 25 mm on a 
sandy soil to 60 mm on a clayey soil. After emergence, an irrigation of 35 mm is sufficient 
for a period of 10 days; after flowering, 35 mm/wk.should be provided until the moment 
of harvest. The total amount of water required for the crop is 355 mm; if the efficiency of 
the irrigation is taken into account, 450 mm should be provided, this without taking into 
consideration rainfall. The advantages and disadvantages of sprinkler and flood irrigation are 
presented. (Summary by C.G. Trans. by L.M.F.) DOI 

0145 
11641 COERTZE. A.F. Climate and soil requirements for green beans. Farming 
in South Africa. Series: Vegetable Cultivation in South Africa. Green Beans and 
Green Peas no. B.1/1977. 2p. Engl., Illus. 

Phaseolus vulgaris. Climatic requirements. Soil requirements. Diseases and pathogens. South 
Africa. 

Edaphoclimatic requirements for snap bean cultivation are described. Optimum daily temp. 
for growth, quality and yield varies between 16-21°C. Temp. > 33°C cause flowers to abort 
and yield decreases. Night temp. < 5C cause damage to the seed production in pods. Halo 
blight, pod rotting' caused by Botrytis and anthracnose can occur in wet conditions, which 
also cause difficulties during harvesting. Dry winds adversely affect pollination. Snap beans 
require deep, well-drained but water-retaining soils. Optimum pH of the soil varies between 
6.0-6.5. The crop presents toxicity in soils with high Bo content. The best results have been 
found in medium loamy soils and adequate fertilization is important for an excellent pro
duction. (Summary k' CP.G. Trans. by L.A.F) DO1 

0146 
11189 COERTZE, AF. and JACKSON, D.C. Fertilization of green beans. Farm
ing in South Africa. Vegetable Series II. Green Beans and Green Peas E.1/1977. 3p. 
Engl., Illus. 

Phasco',jsvulgaris. Planting. Fertilizers. N. P. K. Zn. Mn. B. Mineral deficiencies. South Afri
ca. 

Recommendations are given on the date and rates of NPK application in green bean crops 
and Zn, Mn and B deficiencies are described including the rates and ways of applying trace 

60 



elements for correction. Foliar nutrition and the inoculation of seed with N-fixing bacteria 
have not given positive results. The crop should not be planted more than once in 3 yr and 
green peas (Pisum sativon) should not precede or follow green beans to avoid the incidence 
of pathogens in the soil. (Suniaryby C.P.G. Trans. by LM.I.) DO1 

0147 

11655 ARAUJO, G.A. )1 A,. lnflufncia do molibd~nio e do nitrogr.io sobre duai 
variedades de feijdo (Phaseolus vulgaris L.). (Influence of molybdenum anid nitrogen 
on two bean varieties). Tese Mag. Sc. Viqosa-MG, Brasil, Universidade Federal de 
Viqosa, 1977. 30p. Port., Sum. Port., 39 Refs., Illus. 

Phaseolusvulgaris. Fertilizers. N.- Mo. Soil analysis. Nodulation. Seed treatment. Productivi
ty. Yield components. Agronomic characters. Cultivars. Brazil 

The effect of Mo and N on 2 bean var. was studied under field conditions in Viqosa, Minas 
Gerais (Brazil). Three levels of N. a control treatment without N and Mo and a special 
residual treatment were used, the latter characterized by the use of planting seed resulting 
from plants that had received Mo leaf aspersion and which combined 2 var., Rico 23 and 
1-162 Guatemala. The var. presented an uniform behavior in relation to the treatments; 
however, there was a difference in plant development, the no. of pods/plant, N content in 
the leaves and due to the better efficiency of' one of the var., Rico 23, in seed production. 
Only the nodulation of var. 1-162 Guatemala continued during the flowering period. N 
reduced and Mo increased nodulation; however, neither of the 2 elements caused a signifi
cant variation in seed production. Both Mo and N presented contrasting quadratic effects 
on seed size. The av. of Mo and N treatments only differed from the control av. in straw 
production. (Author's sunnnary'. Trans. bY L.M.t-) D01 101 

0148 

13168 GUAZZILLI, R.J. Exigencias climiticas do feijoeiro. (Clinatic req'ire. 
inents for bean cultivation). Informe Agropecuirio 4(461:9-11. 1978. Pori . 22 
Refs. 

Phaseolus iulgaris.Climatic requirements. Plant development. Yields. Brazil. 

The climatic requirements for bean cultivation are presented. For a 90 day vegetative 
period, 200-300 mm of precipitation are sufficient; the highest requirement is between ger
mination and complete flowering with a demand of 110-180 mm. Dry periods 15 days be
fore flowering can be critical for the crop since they cause flower abortions, a reduction in 
the no. of pods and dry wt. of the bean. Yields arc favored by a min. daily temp. > 17'C, 
day and night differences in temp. < 10.5°C, daily evaporation < 4.7 mm, wind velocity < 
11.5 mm. RIH > 85.5%and solar radiation < 412.8 cal/in 2 /day. (Summnary by CP.G. Trans. 
by L..M.I) D01 

0149 

11689 SALAZAR, J.R. Muestreo, aniilisis de suelo y su interpretaci6n, enfatizan
do en la fertilizaci6n de maiz y frijol. (Sampling, soil atal s'sis anid its interpretation 
emphasizing maize anid bean fertilization). In Miranda M., If., comp. Curso de Pro
ducci6n de Ma'z y Frijol, Santa Tecla, El Salvador, 1976. Notas. Santa Tecla. Cen
tro Nacional de Tecnologfa Agropecuaria, 1976. pp.143-170. Span., 15 Pet's., Illus. 

Phaseolts vulgaris. Soil fertility. Soil analysis. Fertilizers. N. P. K. EI Salvador. 

El Salvador is situated in an area of relatively high rainfall and temp., conditions that affect 
the fertility of the soil. The factors that determine a good soil fertilization and amendment 
of nonfavorable conditions such as acidity and high Al content are given. The techniques for 
taking samples are described along with the principles of soil analysis and the interpretation 
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of the results of research, which emphasize maize and bean production during several yr of
study. The levels of N are low due to the high rainfall and the low OM content. The reddish 
clay latosol soils (in the regions of Moncagua and Suchitoto) are deficient in P. None of the 
soils presented K deficiency. Liming may lead to: (1) the alteration of the Ca-Mg relation;
(2) Mo deficiency (important for beans); (3) AI and Mn toxicity, and (4) P fixation. The
former aspects are analyzed and the recommendations on tite handlirg and the amounts of 
nutrients are presented. A literature review on the research conducted and the results of
analyses conducted in different regions of the states of Usulutan and San Miguel are given.
(Summar.y by Cl.G. Trans. by L.M.l') 1)01 

0150 
11662 CANCIAN, A.J. Estudo dos componentes prevenqio e tolerincia i seca em 
Vigna unguiculata (L.) Walp. cv. "Serid6" e Phaseolusvulgaris L. cv. "Rico 23". 
(Stud), on the Llemnents of drought prevention and tolerance in l"igna unguliculata 
var. Serid6 and Phascohs rulgaris var. Rico 23). Teses Mag. Sc. Viqosa-NG, Brasil,
Universidade Federal de Viqosa, 1978. 35p. Port., Sum. Port., 55 Refs., Illus. 

Phaseolus vulgaris. Vigna unguiculata. Drought. Stomata. Leaves. Ilost-plant resistance. 
Amino acids. Water requirements. Water content. Transpiration. Brazil. 

The relative participation of the elements of drought prevention and tolerance and total
resistance was evaluated for fligna uttnguiculata and ['liaseolus rulgeris plants. Stomatic
performance and the relative rate of cuticular transpiration were considered as parameters
to drought prevention. "lhe rate of reduction of the relative amount of water and the critical 
deficit in saturation were taken as measures of plant tolerance to drought. The length of 
survival of excised leaves is an estimator of the total resistance of the plant to drought. An 
intent was madt to correlate the accumulation of free prol' c to the parameters of drought
tolerance. Stomatic performance defined by diffusive leaf resistance, was evaluated by the 
use of a measuring device of diffusive resistance; the rate of relative cuticular tanspiration,
the relative amount of water and the critical deficit in saturation were evaluated by gravi
metric methods. The accumulation of free proline was studied in leaf discs subjected to
osmotic dehydration. Even though the values of diffusive resistance of the abaxial surface 
and the total diffusive resistance were the same for both species, the stomatic apparatus of 
V. unguiculata showed more sensitivity to the variation of the water condition of the leaves,
since higher values were shown for stomatic resistance of the abaxial surface and water 
potential, critical for stomatal closure. Gradually the rate of total transpiration was more
accented for V. utguiculata and the relative rate of cuticular transpiration was approx. half 
of that observed for 1' ru!gari. V. unguictlata plants maintained their water content for a
longer period of time than I'. tlgaris since wilting was less. The critical deficit in saturation 
did not present significant differences between the 2 species studied. The length of survival,
determined for excised leaves was greater in V. unguiculata. Osmotic dehydration produced
an accumulation of total amino acids and free proline in the 2 species. The amount of amino
acids was always inferior in VKunguticulata than that observed in A rulgaris.The accumula
tion of free proline was greater in I'. unguiculata leaf discs subjected to osmotic dehydra
tion. (Author's sumnmary. Trans. b),L.LF.) D01 

0151
 
13136 FORSYTHE, W.M. and IIUERTAS, A. 
 Effect of soil penetration resLstance 
on the growth and yield of beans (Phaseolus vulgaris L.) 27-R variety. Turrialba 29 
(4):293-298. 1979. Engl., Sum. Span. Engl., 20 Refs., Illus. 

Phaseohs vulgaris. Soil requirements. Roots. Growth. Yields. Seed production. Research. 
Costa Rica. 

Seed, aerial DM production,and root production of bean var. 27-R increased when penetra
tion resistance at field capacity in the 0-25 cm layers or the 12.5-25 cm layers was increased 
to 6-10 bars. 1 his was attributed to better contact between tileroots and the soil. Further 
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increase in penetration resistance up to 21 bars reduced yields (approx. 50%) and aerial and 
root growth. Increased resistance in the 0-1? cm layer only slightly reduced yield and 
aerial DM production, whereas root productior ollowed the trends of the other treatments 
except that root density was similar throughout the 0-25 cm soil depth. The expt. was 
carried out in 264 pots containing a fumigated Typic Dystropept fine mixed isohyperther
mic soil in a greenhouse at Centro Agron6mico Tropical de Investigaci6n y Ensefianza, Tu
rrialba, Costa Rica. Soil layers were compacted to the desired penetration resistance by a 
hydraulic press. Resistance to a 5-mm (4circular stainless steel piston pushed 5 mm into the 
soil was measured with a portable penetrometer suitable for field use. The plants were 
grown within the soil moistule suction range of 0.1-0.8 bars. Oxygen diffusion rates meas
ured at a 15 cm depth after irrigation indicated that none of the treatments experienced 
limiting 0 supply although air space measurements indicated temporary limiting conditions 
in some treatments. (Author'ssummary) DOI 

0152 
13169 GUEDES, G.A.A. and JUNQUEIRA NIFTO, A. Calagem e adubaqio. 
(Liming and fertilization). Informe Agropecu-irio 4(46):21-23. 1978. Port., 7 
Refs. 

Phaseolus vulgaris. Nutritional requirements. Fertilizers. Agricultural lime. N. P. K. Micro
nutrients. Ca. pH. Al. Brazil. 

Beans have high N and K requirements and develop better in soils with pil5.5.-6.5. Liming 
is used to increase soil p1l, eliminate toxic Al, and supply Ca and Mg.The importance of 
liming, recommendations on rates and application are discussed as well as other necessary 
fertilizing elements. The consequences of NPK deticiencies, their correction, applications, 
and recommendations are given. Cerrado soil responded to K application. Mo and Co 
applications originated response in bean crops. (Summary by LB. Trans. by L..M.h.)I)01 

0153 
14281 OLIVEIRA, I.P.DI et al. influ~ncia de d~ferentes niveis de fhsfp.vo 
na presenqa de calagem na cultura do feijoeiro (l'haseolus vulgaris L '. (Influence 
of different levels of P and liming on bean cultivation). Agros 12:.5-65. 1977. 
Port., Sum. Port., Engl., 13 Refs., Illus. 

Phaseolusvulgaris. Fertilizers. P. Ca. Yields. Experiment design. Statistical analysis. Brazil. 

An expt. was conducted on a dark-red Latosol at the Fazenda Capivara, Goiinia
state of Goiis (Brasil), previously planted in corn, with the objective of observing the 
behavior of 4 cv. (Tibagi River, Rico 23, Tayh6,and Tamb6) with the application of 0, 40, 
80, 120 and 160 kg PO/ha. in the presence of 0,2, 4, 6,and 8 t/ha of calcitic limestone 
with 80% of PRNT. Under these conditions Tibagi River \%i. most productive; followed 
by Rico 23. Cv. Tibag, River and Rico 23 responded linearly to P2 O, level. Cv. 
Tamb6 did not respond to P. Cv. yielded better with 2 t of lime/ha, equivalent to a pil 
of 5.7. There was no influence of treatment on the no. of nodules. The wt./100 seeds 
was significantly affected by liming. With regard to P only its interaction with lime 
significantly affected the wt. of 100 seeds; Ca and P alone and the interaction of the 2 
significantly affected the no. of the pods/plant. (Author's summary) D01 

0154 
14399 ROWI"LL, I. et al. Maiwtenance of soil fertility for vegetable crops. Ten
nessee Farm and Ilome Science Report 108:28-31. 1978 Engl., Sum. Engl., 3 
Refs., Illus. 

Phaseolus vulgaris. Fertilizers. N. P. K. Soil impoverishment. Soil fertility. Yields. 
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Annual applications of 60 lb/ac of both P, O and K, 0 were sufficient for maintaining
max. yields of tomatoes, cabbage, lima beans, and snap beans for 3 yr at 3 locations in
Tennessee (USA). Lima bean yields were not reduced when P and K were withheld for 2 yr at the Main Expt. Station, Knoxville (KNOX) and at the West Tennessee Expt. Station(WTES). Snap bean yields at Plateau Expt. Station (PES) showed no response to N
application for 2 yr and no response to P and K applications for 3 yr. Soil tests indicated
that annual applications of 60 lb/ac of both P2 0 and K,0 maintained high P and K for
3 yr under these cropping conditions. When P and K were withheld, soil K levels appearedto decline faster than soil P levels. Soil P levels remained high with no P applications, but
levels were declining somewhat after 3 cropping seasons. There was a net accumulation 
of available soil P with the 120 lb/ac PO, treatment at KNOX. Results of these tests
indicate that high yields of vegetables can be maintained for several yr with relatively small
annual applications of P and K on soils which have high levels of these nutrients. OmittingP and K applications may not affect yields for several yr on some soils. Depletion and
accumulation rates of P and K will vary with soil characteristics, climate, and cropping
intensity. Since soils may gradually accumulate residual available P and K, continued
additions of large amounts of these nutrients may make it possible at some period to reduce
annual application rates of P and K without lowering crop yields. Environmental and 
management factors often cause greater yield responses than fertility levels. (Author's 
summary) DOI 

0155 
14388 OTERO, C.A. Efecto de la fertilizaci6n al suelo mis fo!lar sobre el rendi
miento y componentes del frijol (Phaseolus vulgaris L.) var. Michoaudn 12-A-3.
(Effect of soil fertilization plus leaf fertilization on the yield and components
of bean Par. Michoacdn 12-A-3). Tesis Ing. Agr. Iguala, M6xico, Instituto Superior
Agropecuario Aut6nomo del Estado de Guerrero, 1981. 64p. Span., Sum. Span.,
30 Refs., Illus. 

Phaseolus vulgaris Cultivation. Growth analysis. Fertilizers. Planting. Flowering. Plant
development. Growth. Yields. Yield components. Flowers. Stems. Pods. Harvesting.

Experiment design. Statistical analysis. Mexico.
 

A study was conducted from Nov. 1979-Feb. 1980 at the exptl, fields of the Instituto
Superior Agropecuario Aut6nomo of the state of Guerrero (Mexico) to determine theeffect of soil + leaf fertilization on grain yield and its components, in addition to other
physiological parameters in bean var. Michoacdin 12-A-3. The treatments used were: soil

fertilization at planting (SF), soil fertilization at planting + leaf fertilization (SF + LF),

applied during the growth cycle (20 
 days after planting, E,) and 2 times during the 
reproductive cycle (at the initiation and end of flowering, 40 and 60 days after planting,E, and E,, resp.) and the control (without fertilization). Results showed that grain yield
(dry wt. of grain at 10% humidity) of soil- and leaf-fertilized plants during the growth
cycle increased up to 15% compared to the yield of plants with only soil fertilization. This
increase is due to a higher no. of normal grains/plant and a higher no. of filled pods/plant.
The no. of normal grains/pod and the size of the grain (av. dry wt./grain) were not sig
nificantly affected by treatments. The LAI did not show significant differences among
treatments. On the other hand, LAD was affected; it was found that plants with SF + LF
showed higher values of LAI). Total dry wt./plant was increased with SF + LFE and SF,treatments, decreasing in the rest of the treatments, which in turn, showed higher HI values.
To make correlations between the grain yield and its most immediate components, it wasfound that the no. of normal grains and the no. of filled pods/plant showed the highest
coefficient of correlation in var. Michoacin I 2-A-3. (Author's summary. Trans. by L.M.F.) 
DOI 
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13598 FERNANDES, B., RESENDE, M. and REZENDE, S. B. DE Caracterizaq'o 
da alguns solos sob cerrado e disponibilidade d'igua para culturas. (Characterization 
of some soils under cerrado and water availability for crops). Experientiae 24(9): 
209-260. 1978. Port., Sum. Engl., Port., 21 Refs., Illus. 

Phaseolus vulgaris. Soils. Zea mays. Rotational crops. Water requirements. Irrigation. 
Drought. Soil requirements. Field experiments. Brazil. 

This study was conducted on soils under cerrado vegetation in the Trifingulo Mineiro and 

w. part of the Alto Paranaiba region of Minas Gerais (Brazil). There is a recent trend 

towards growing cotton and soybeans on red latoso!s, and rice and soybeans on medium 

textured latosols. Maize has been traditionally grown on the better soils but its yield has 

been adversely affected by drought and uneven precipitation. Permanent wilting point 

was estimated by physiological methods using maize, beans, and soybeans. Estimation o1 
available water for crops showed similar values for tile various types of soils in spite of a 

great difference in clay content, the av. being 6.2% t 1.0. (Summary by Field Crop 
Abstracts) DOI 
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14739 ESCAMILLA I. E. Greenhouse studies on the effects of foliar spray of 
nutrient solutions during the grain filling period on sprinp wheat (Triticum aestil'um 
L.) and black field bean (Phaseolus vulgaris L.) varieties. Ph.D. Thesis. Ames, Iowa 
State University, 1977. 160p. Engl., Sum Engl., 123 Rels. 

Phaseolus Pulgaris. Fertilizers. Leaves. Plant development. Growth. Soil fertility. Cultivars. 
Yields. Spacing. Plant nutrition. Nutritional requirements. Green-house experiments. 

The major objectives of thLs dissertation research were to investigate the effectiveness of' 
foliar fertilization (FF) applied during the grain filling period, and also to study grain yields 
and plant responses under greenhouse conditions. This study was conducted on spring wheat 
and grain black beans. The beans were grown under 2 different watering systems. One of 
those systems consisted of a constant supply of water by subirrigation, and the other 
involved manually supplying water to the soil surface. Wheat was grown under the constant 
subirrigation system. Plants were grown in big boxes and with soil fertilized to optimal 
conditions for each species. A complete formulation of N, P, K and S was sprayed in each 
of 4 applications. The nutrient ratio used was 12:2:3:1 for wheat and 15:2:6:1 for beans 
of N, P, K, and S, resp. Up to 60N:101P:15K :5S kg/ha and up to 120N: 16P:48K:8S kg/ha 
were applied on wheat and beans, resp. In both expt. an equivalent of 255 I/ha werc sprayed 

in each application. From the 5 wheat var. grown, var. Xocomil-75 was the only one that 
increased yields with foliar treatment. An increase of 43% was observed in this var. when 
grown at a density of 520 seeds/m. However, a decrease in yields in var. Zunil-75 was 
observed at the same density. Foliar fertilizer applied on wheat sowed at 1040 seeds/in' 
decreased the no. of heads/plot. FF lowered concn. of N in the grain of all var. grown at 
the low plant density, but the N conen. increased at the high plant density. No clear pattern 
was found for the concn. of leaf-N with foliar application at the low density, whereas at the 
high density there was a marked increase of leaf-N and of head-N. Grain yields in beans were 
higher when grown under the constant water supply than when grown under the manual 
watering system. Var. Jalpatagua and Turrialba I did not show a clear response to FF when 
grown under the manual watering system, however, when grown under the constant sub
irrigation system those var. had an increase of more than 50% and more than 80%, resp. when 
80N: 10.8P:32.4K :5.4S kg/ha were applied in foliar spray. ?rotein content of grain beans 
was constantly increased from 22.6 to 28.7% by the application of nutrients in foliar 
form. S content of grain was increased by foliar fertilizer, but at a lower rate than the total 
protein indicating a decrease in the amount of S amino acids in relation to the total grain 
protein. (Author's summary) DOI CO1 
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0158 
14377 PARRA, M.A. and CRUZ R., G. On the dependence of salt tolerance ofbeans (Phaseolus vulgaris L.) on soil water matric potentials. Plant and Soil 56:
3-16. 1980. Engl., Sum. Engl., 3 Refs., Illus. 

Phaseolus vulgaris. Water requirements. Salinity. Host-plant resistance. Irrigation. Leaves. 
Growth. Transpiration. Water stress. Soil requirements. Pods. Yields. 

Bean plants (Kora cv.) were giown in potted soil artificially salinized by adding NaCI and
CaCI2 to the irrigation water to obtain an electrical conductivity of the soil saturationextract (ECe) 30 days after emergence of 0.1, 0.3, 0.5, and 0.7 S/rn at 250C and a sodiumadsorption ratio (SAR) of 4 (mmol/)Y Thereafter, plants were irrigated when soil water
matric potentiai ('M) was in the range of -20 to -30kPa (wet treatment) and when T,,Mwas in the range of -40 to -60kPa (dry treatment). Transpiration rates (Tr) and leaf extension rates (LER)/plant or per unit of leaf area were decreased by increasing soil salinity andby decreasing soil moisture. Ilowever, a given decrease of '.',M produced a considerable
larger decrement in Tr of I.:R than an equivalent reduction of soil water osmotic potential('o). Absolute yields of green pods under wet treatments were from twice to 1/2times aslarge under the wet than under the (Iry treatment at equivalent values of "T Relativeyields were reduced by 25% O. 

when E(C were about 0.5 S/m and 0.7 S/m in the dry and wettreatmentresp. Salt tolerance data of crops may not have a quantitative interest when soilirrigation regimes under which they were obtained are not specified. (Author's summary)
DOI COO 

0159 
14240 CUNHA, J.M. DA et al. Niveis de nitrogenio, na culturado feijfi'o. (Nitro
gen levels in bea, crop production). Pesquisa Agropecuiria Brasileira 15(1):47-52.
1980. Port., Suni. Port., Engl., 23 Refs. 

Phaseolus vulgaris. Yields. Fertilizers. N. Field experiments. Pioductivity. Brazil. 

Bean yields related to 6 levels of N application have been determined in soils of a particularproducing area of Minas Gerais (Brazil) which responds to this element. A linear responsewas obtained in 2 tests and both linear and quadratic effects in one of them. The economicinterpretation by cost-return method using both market price and support price have shownthat N at 20 kg/ha afforded the best return rate while N at 80 kg/ha gave the best net 
return. (Author'ssummrary) DOI 
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14361 MULLINS, C.A., TOMPKINS, F.D. and 
 PARKS, W.L. Effects of tillage
methods on soil nutrient distribution, plant nutrient absorption, stand, andyields of snap beans and lima beans. Journal of the American Society for Ilorti
cultural Science 105(4):591-593. 1980. Engl., Sum. Engl., 24 Refs. 

Phaseolusvulgaris. Land preparation. Soil requirements. Nutritional requirements. Spacing
Nutrient absorption. N. P. K. Mg. Ca. Leaves. Pods. Cultivation. Herbicides. USA.
 

A 3 yr (1976-78) tillage study was conducted with snap beans and lima beans. Treatmentsincluded 2 no-till systems where furrows were opened with a fluted coulter or a vibratoryunit, 2 reduced tillage methods with seedbeds prepared with a disk or a powered harrow,and conventional tillage. Tillage method (lid not affect soil pil at sampled depths. Soil Plevels were higher at the 10-15 crn depth with conventional compared to tillage withvibratory unit. Soil K levels were higher at the 5-10 and 10-15 cm depths with conventional
tillage. Tillage method did not affect petiole N, K, and Ca concn. Petiole P conen. werelowest with conventional tillage. Petiole Mg conen. were lowest with the no-till treatmentsusing fluted coulter for snap beans and the vibratory unit for lima beans. Snap bean stand was highest with no-till the vibratory unit. Tillage method did not affect mean snap 
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bean yield or lima bean stand. Mean lima bean yield was highest with conventional tillage. 

(Author's sumnary) DOI D02 

0161 
14345 VOTII, R.I). and CHRISTENSON, D.R. Effect of fertilizer reaction and 
placement on availability of manganese. Agronomy Journal 72(5):769-773. 1980. 
Engi., Sum. Engi., 13 Refs. 

Phaseolus vulgaris. Fertilizers. Nutritional requirements. N. Mn. pll. Nutrient absorption. 

Laboratory experiments. Field experiments. Plant tissues. Composition. 

Mn deficiencies are a serious problem in crop production on some high pH soils of the 

lake-bed regions of Michigan and Ohio (USA). It has been observed that some fertilizers 
banded near the seed increase Mn availability. Several factors have been suggested to be 

responsible for this increased availability. A series of lab. incubation greenhouse and field 

studies were conducted to evaluate fertilizer reaction and Mn sources on availability of Mn 

to sugar beets, soybeans, and navy 'cans. The incubation study showed that fertilizer 
sources which produce an acidic reaction initially increase the level of ITPA (diethylene
triaminepenta-acetic acid) and 0.1 N 1 1 Pt)4 extractable Mn in the soil contiguous to the 

fertilizer band. After 7 wk. of incubation, 113P() 4 extractable Mn levels were not signifi
cantly different for the various fertilizer treatmen! . The level of Mn extracted with I)TPA 

= 
after 7 wk. for the fertilizer sources was: DlAP-urea-KCI > control MAP-urea-K('l > 
NIl 4 NO-MCP-KCI = (NIl 4 ), SO 4 -MCP-K('I, where l)AP = diammonium phosphate, MAP 
= monoammonium phosphate and NICP = monocalciom phosphate. The greenhouse study 
was conducted on a Tappan loam (Typic tlaplaquepts) and consisted of a 24 factorial set 
of treatments with N sources of urea and (NIl 412 SO 4 ; N and P (MCP) placements of mixed 
and banded; and Mn levels of banded Mn and no Mn. landed NICP proved to be as effective 
as banded Mn in increasing Mn availability (extractable and plant uptake). Banded Mn along 
with banded MClP proved to be much superior to either factor alone. N source and placement 
had small and variable effects on Mn availability and were largely masked by the Mn and P 
placement treatments. Field 

= 
studies were conducted on 7 soil types to test the effect of 

fertilizer and Mn sources and showed the following order of tissue Mn: MnSO 4 MnO 
= 

(100 mesh) > oxysulfate (partially acidulated MnO) = Mn-FDTA control. Tissue samples 
taken within 5 vk. of planting had higher Mn concn. for a NII 4 NO3 -MCP-KCI (acidic) 
fertilizer than for the urea-l)AP-KCI (basic) fertilizer. Ilowever, when oxidation of the 
N114 -N in the basic fertilizer was more complete, the difference diminished. The results 
suggest that when Mn deliciencics occur early in the growing season, use of an acidic 
fertilizer in combination with MnSO 4 or finely divided Mn() would be helpful in elimination 
of the problem. (Author's sanunary') D01 

0162 
14339 BURNS, 1.G. A simple model for predicting the effects of leaching of 
fertilizer nitrate during the growing season on the nitrogen fertilizer need of 
crops. Journal of Soil Science 31(2):175-185. 1980. Engl., Sum. Engl., 29 
Ret's., Illus. 

Phascolus vulgaris. Fertilizers. Cultivation. N. Nutrient absorption. Soil impoverishment. 
Soil requirements. Roots. Soil water. Evapotranspiration. Statistical analysis. 

This model for predicting the effects of leaching of fertilizer nitrate is based on the concept 
that there is an effective rooting depth above which all the incrganic N in the soil is equally 

available and below which all N is totally unavailable. The extent to which nitrate is leached 
below this depth is calculated from the excess rainfall over evapotranspiration and the water 
holding capacity of the soil. The model was tested against the results of N fertilizer expt. 
with lettuce, french beans and overwintered onions which iad been carried out in at least 
2 yr (and often more) on adjacent sites of' the same field. The yields from all of tihe expt. 
with each crop were plotted against the level of fertilizer applied and against the difference 
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between that applied and that lost by leaching. Comparison of these graphs showedcorrecting for leaching 
that

in this way greatly reduced the variability between the response
curves. The model was also tested against the results of similar expt. with Brussels sproutsgrown on different sites with different combinations of base and top dressing. Tile resultsshowed that the poor response to top dressing could be explained by the relatively small
amounts of N in the base dressing which were leached from the rooting zone of this crop.It appears that the model will enable worthwhile adjustments in N fertilizer dressings to
be made for differences in rainfall, provided that leaching occurs during the early stages of 
crop growth when uptake is small. (Author'ssummary) D01 KOO 

0163
10670 LEGARDA-BURBANO, L. Determinaci6n de la evapotranspiraci6n en el
cultivo del frijol (Phascolus vulgaris L.) en clima muy himedo tropical, Turrialba,
Costa Rica. (Determination of evapotranspirationin bean crops in very humid
tropical climates, Turrilba, Costa Rica). Revista de Ciencias Agricolas 7(1/2):
1-10. 1977. Span., Sum. Span., EngL, 20 Refs. 

Phaseolus vulgari. Plant development. Climatic requirements. Evapotranspiration. Soil
wateY. Growth'. Yields. Experiment design. Timing. Plant age. Water requirements. Costa 
Rica. 

Evapotranspiration effect on the production of bean var. 27 R was 5tudied under greenhouse
conditions at the Instituto Interamericano de Ciencias Agricolas-Centro Agron6mico
Tropical de Investigaci6n y Ensefianza (IICA-CATIE), Turrialba, Costa Rica (a very humidtropical climate). The Margoth soil series (Typic Distropet) was used along with a randomized
block design with 13 treatments and 4 replications. Factor F was estimated on the basis ofthe ratio potential evapotranspiration (ETP)/evaporation, and factor R by the ratio actual
L.apotrarispiration (ETA)/ETP. This last ratio decreased with the increase of max. suction,showing that water is not equally available within the range of disposible soil water for bean
plant 27 R. Factor F decreased with aging of the plant, reaching its max. value at anthesis.Max. bean production was obtained at a suction of 0.80 bars. Actual and potential
evapotranspiration carries a great relation with the growing stage of bean crops. (Author's
summary) D01 KOO 
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14724 SOTOMAYOR R., 1. Compost 
 de basura como fuente de fertilizaci6n 
orinica comparado con fertilizanto quimico. Primer ciclo. (Garbage compost 
as an organic fertilizer source, compared to chemical fertilizers. Firstcycle). Agri
cultura T~cnica (Chile) 39(4):152-157. 1979. Span., Sum. Span., Engl., 2 Refs. 

Phaseolus vulgaris. Manures. Fertilizers. Soil fertility. Soil analyse. Yields. N. Timing.
Chile. 

A permanent field expt. was established at La Platiaia Exptl. Station, close to the cityof Santiago, Chile, to evaluate the efficiency of mnineial vs. organic nutrition. Several veg
etables were tested. Urea and triple superphosphate were used as mineral fertilizers andgarbage compost as organic fertilizer. Two N levels were tested : 200 and 400 kg/ha/yr. The
results reported arc those for the 1st 4 yr cycic, from Oct.1971-Dec. 1975. The soil of
the Exptl. Station belongs to the Santiago series. On all occasions the mineral fertilizersproved to be more efficient than the organic. Also, the high dosis treatment yielded betterthan the low one. In those plots fertilized with compost, accumulation of OM, P and K was detected in the soil. In those plots supplied with mineral fertilizers, P accumulation 
was detected with the high rate treatment. A slight increase in OM levels were observed inthose plots fertilized with urea at the high rate. This effect was attributed to alarger de
velopment of roots due to N. (Author's summary) DO] 
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0165 
14718 GUZMAN L., P. Efecto de la fertilizaci6n nitrogenada fosf6rica y tratamien
tos satllites de carbonato de calcio en la producci6n de frijol comiln (Phaseolus
t'ulgaris I-). (I:ftict oJ %'/'Jertili.ation and additional treatnents with calchdin 
carbotte on c'onnion bean production). San Iost, ('ota Rica, Ministerio de Agri
cultura y Ganaderia, 1980?. 18p. Span., Sum. Span., 21 Refs. 

Phascohs rulgaris. Fertilizers. N. P. K. Ca. pil. Soil requirements. Productivity. Yields. 
Field experiments. Costa Rica. 

The study was conducted in the zone of SanlPablo de Turrubarcs (Costa Rica) in a low 
fertility soil with pll 5.1, a P level of 4 ppm, and an AI am)Ount of 0.5 neq/100 il soil. 
lThis soil requires a high level of technology to obtain acceptable production. In both lield 
evaluations and at harvesting, differences between treatments were observed. Results of 
statistical analysis indicate that as P fertilization was increased, production increased; the 
same effect was obtained with N fertilization, except with higher levels which tend to 
reduce production. The sole check produced only 318 kg/ha. The treatment that included 
tile application of 2 MT of calcium carbonate/ha was tie best with 1302 kg/lia. Regarding P 
fertilization, niax. productioni was obtained with 120 kg '2 05 /ia, aiid regarding N fertili
zation with 90 kg/tia. The influence of diverse factors on common bean production is also 
discussed. (Authors suniiar.v. Trans. h lI. Pi )01 
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14262 VRIES, M.P.C. DE Analysis of short portions of curves relating yield and 
uptake of phosphorus in glasshouse experiments. Tropenlandwirt 80:38-46. 1979. 
Engl., Sum. Engl., Germ., 5 Refs., Illus. 

Phaseolusvulgaris. Plant fertility. Yields. Fertilizers. P. Nutrient absorption. 

It was shown that pot expt. with considerable variation between yields of replicate phos
phate treatments can still give valuable information when the dry wt. of the plant tops are 
plotted against their P uptake. Th,.s applies only to young plants that are genetically stable. 
The position of the lines relating yield and P uptake is subject to many factors which 
include the superimposing of a fertilizer on the applied phosphates, structure of the soil,
placement of the phosphate in the soil and attack of an insect. The graphs show that there 
are 2 kinds of yield variation between replicate phosphate treatments. The 1st provides
points along the yield-P uptake line, the 2nd points away from it. Yield variation between 
replicate treatments can be tolerated if yield-P uptake points are near to the line. Short 
portions of yield-P uptake lines can be considered to be regression lines. The position of 
yield-P uptake regression lines in the coordinate system and the residual variances about 
these regression lines can be used to explain the effect of soil treatments.'(Author's Vum
mary) DO1 

0167 
2974 KINBACIIFR, l'.J. Bean stress physiology studies. IntBean Improvement
Cooperative. Annual Report no. 13. Lincoln, University of Nebraska, 1970. pp. 57
59. l'ngl. 

I'haseohs rulgaris. Drought. Flost-plant resistance. Protein content. Proteins. Enzymes. 
Analysis. Laboratory experiments. 

The heat tolerance tests using malic dehydrogenase extracted from leaves of 2 Phascolus 
vulgaris var. (Ilarvestcr and G.N. Nebraska ti I) and IAacut/fidius (Tepary Buff) are de
scribed in detail. The soluble enzyme fraction (intracellular) contained 20 times more 
protein than the mituchondrial fraction but this exhibited more specific activity andthermal stability than the soluble intracellular enzyme. I)rought, heat, and cold hiardening
increases the stability of existing proteins; RNA and l)NA studies were made. Research 
conducted on the influence of high temp. and drought on photosyntliesis are described. 
(Suminary b, K.V1S. Trans. holL.M.I,) D01 
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15866 MURAOKA, T. and NEPTUNE, A.M.L. Effect of day time on foliar 
spraying of several levels of nitrogen fertilizer, NPKS solutions and its components, 
on common bean leaves. Anais da Iscola Superior de Agricultura Luiz de Queiroz 
34:493.495. 1977. I-ngl., Sum. FEngl., Port., 2 Refs. 

PhaseolusPulgaris. Fertilizers. Leaves. N. P. K. S. Timing. 

An expt. was carried out in order to determine the eff'ct of time of the day of foliar 
spraying of several levels of N fertilizers, N-P-K-S solution, and its components on common 
bean leaves. Results, based on the visual observations, indicated that max. levels of each 
fertilizer did not cause injuries and showed that the foliar spraying early in the morning is 
the best time of the day. (Author'ssunmary 1)01 

0169 
14265 PRINGLE, J.C. JUNIOR, ANDERSON, L.W.J. and RAINES, R.W. Resi

dues in crops irrigated with water containing simazine. Journal of Agricultural and 
Food Chemistry 26(5): 1143-1147. 1978. Engl., Sum. Engl., 10 Refs., Illus. 

Phaseolusvulgaris. Irrigation. Herbicides. Plant injuries. 

Annual ditchbank vegetation growing on the inside slopes of irrigation canals can be man
aged with low-rate applications of simazine. When a herbicide is applied to the bank of 
either a flowing or a dry canal, some residue might be expected in the irrigation water 
applied to crops. Six crops representing 9 commodity groupings were irrigated with water 
containing simazine [2-chloro-4,6-bis(ethyl-anino)-s-triazine] at 0.01 and 0 10 mg/I. The 
treatment leve!s were selected to simulate the max. amount and 10 times the max. that 
might be expected to enter irrigation water after bank application for weed control. Her
bicide was applied to randomized test plots through sprinkler and furrow irrigation, and 
crops were harvested 7 and 30 days after treatment. Samples were analyzed for residues 
with agas chromatograph equipped with aN and Pdetector. No simazine residue was found 
in maize grain and pinto bean pods while trace amounts were found in pinto bean foliage
and cucumbers. Amounts ranging from 0.6-2.9 mg/kg were found in sugar beets, corn foli
age, and tomatoes. Sugarbect foliage collected 7 days after application of simazine at 0.01 
and 0.10 mg/i by sprinkler irrigation contained 5 pg/kg. Alfalfa contained the most residue 
of the crops tested; samples collected from plots that were sprinkler-irrigated with water 
containing simazine at 0.10 mg/I contained 6.4 mg/kg. (Author's suimmary) DOI 

0170 
14780 ZAI:l:,RONI, E. et at Influencia del no laboreo en la producci6n de maiz 
y frjol, en Turrialba, Costa Rica. (Influence of zero tillage on maize and bean 
production in Turrialba, Costa Rica). Turrialba, Centro Agron6mico Tropical de 
Investigaci6n y Ensufmanza. Programa de Cultivos Anuales, 1979. 21p. Span., Sum. 
Span., Engl., 10 Refs., Illus. 

Phaseolus vulgaris. Cultivation. Land preparation. Cultivation systems. Intercropping. 
Weeding. Zea mays. 

Different systerr of vegetation management prior to planting were studied in maize in 
monoculture hP,: in a maize/bean association. Vegetation managements included 2 mecha
nized treatments; one without any subsequent weed control, and one "sterile seedbed", plus
three treatments with zero tillage, two of these based on herbicides and the third on a 
mulch. The 2 treatments of zero tillage with chemical control resulted in statistically
superior yields to those obtained with the mulch and the 2 mechanized treatments. Yields 
of maize in monoculture were superior to maize yields in association with beans. However, 
total production of edible giain was not different for maize in monoculture and the maize/
bean association. The economic analys- demonstrates aclear advantage for the zero tillage 
systems with chemical control, compared to the mechanized and mulch treatments. 
(A uthor'ssummar.,) DO 1 
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3834 HlALEVY, A.l. and KESSLI.R, II. Increase tolerance of bean plants to 
soil drought by means of growth-retarding substances. Nature 197(4864):310-311. 
1963. Engl., 4 Refs., lIls. 

Phascolus r'ulgaris. Plant-growth substances. Drought. Host-plant resistance. Soil s,,ater. 
Leaves. Transpiration. 

Two expt. we-e carried out to determine tie influence of CCC' (2-cliloroethyl) trimethyl
am monium chloride and Phosfon (2,4-dichlorobenzyltributyl plhosphonium chloride) on 
the tolerance of I'hascohs rulgaris cv. Brittle Wax plants to soil drought. In the 1st. 3 
treatments (CCC, Phosfon, and the control) were applied to bean seedlings in cans (10
seedlings/can) when the 1st pair of leaves were fully expanded; 4 replications were made. 
Treated plants remained turgid during the 30 critical days of drought and it was deter
mined that moisture % in the treated soil was below the wilting point (3.98 and 4.36 for
Phosfon and CCC-treated soil, resp.). In the 2nd expt. of random block desien. 3 different 
water regimes and 4 replications/treatment were used. Soil moisture was determined daily.
Both fresh and dry wt. of Phosfon-treated plants were considerably higher indry treatments
than the control plants. It was concluded that both ('CC and Phosfoi increased the drought
tolerance of plants. (Soirnlari, hy 1.B. 'rat. biy It.1.1) I)01 COO 
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15865 N'PTUNI:, A.M.L. and 
 MURAOKA, T. Efects of foliar fertilization of 
common bean (l'taseolus vulgaris, L.) during the seed-filling stage. Anais da Escola 
Superior de Agricultura Luiz de Queirtz 34:551-563. 1977. Ingl.. Sum. Engl., 
Port., 18 Refs., Illus. 

Phiaseolus v'ulgaris. Fertilizers. Leaves. Podding. Maturation. Nodulation. N. P. K. Mineral 
content. 

An expt. was carried out with common bean in a red yellow latosol, sandy phase, in order to
study the infiluence of foliar spraying of Ilanway nutrient solution (NPKS) at grain filling
stage on: (I) grain yield, (2) the uptake af fertilizer and soil N by this crop through tile root 
system; and (3) the efficiency of utilization of the N in the foliar spray solution by the 
grain. Results of this expt. showed that the foliar application of the Ilanway solution with 
ammonium nitrate at the pod filling period caused severe leaf burn and grain yield was 
inferior to that of the plants which received a soil application of this fertilizer at the same 
stage. These facts can be attributed to the presence of ammonium nitrate in the concn. used. 
The composition of final spray was: 114.28 kg Nil., N) + 43.11 kg potassium poliphos
phate + 12.44 kg potassium sulphate/500 I. The uptake of N fertilizer through the root 
system and the efficiency of its utilization was greater than that through tile leaves. 
(Author's stmomari') DOI 

0173 
15416 FOSTEIR, It.L. Yields and responses to lime and potassium fertilizer in 
different cropping years in Uganda. Experimental Agriculture 15(2): 193-201. 1979. 
Engl., Sum. Engl., 12 Refs. 

Phascolusvulgais. Fertilizers. K. Agricultural lime. Yields. Organic matter. pil. Nutritional 
requirements. 

Trials on ferrallitic soils in Uganda showed that cotton, millet, maize, and bean crops re
sponded to lime after the 1st yr of cropping oil soils which had a pi1 up to 6.0, and to K on 
soils which had an extractable K level up to 18 mg/ 100 g. 6oil and leaf analyses indicated 
that responses to lime on soils of ptl above 5.2 were due to an increase in phosphate availa
bility. Low yields at several sites in the Ist yr were apparently due to immobilization of 
nutrients during rapid mineralization of oil OM. In later yr soil OM did not decline appre
ciably, and yields dropped only at sites where K or minor element deficiencies apparently 
developed. (Author's sulnma-v) DOI 
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0174 
14784 PALMA Z., T. Respuesta del frijol (l'haseolusvulgaris L) a dosis crecientes 
de nitrbgeno en suelos de Buenos Aires de Puntarenas. (Response of beans to 
increasing doses oj nitrogen in soils of Buenos Aires de Puntarena,).Tesis Ing. Agr., 
San Jos6, Univeridad tie Costa Rica, 1978. 76p. Span., Sum. Span., 46 Refs., Illus. 

Phaseolus rul'garis Soils. Fertilizers. N. P. K. Ca. Mg. Plant nutrition. Nutrient absorption. 
Analysis. Leaves. Flowering. Plant development. Costa Rica. 

The response of bean %ar. lurrialba 4 to increasing doses of N with sulfate-based fertilizers 
was studied on an I'ltikol Iloated in the ('ant6n de luenos Aires, Puntarenas Province (Costa 
Rica) in order to determine the optimal level of N in these soils and the seasonal variation 
of N, 1P.K, (a. and Mg. I ight doses of N 10, 50, 100, 150. 200, 250, 300, and 350 kg/ha) 
and a general base \\erc applied, using a random complete block design. The evaluation of 
the treatments was done by periodic chemical analyses (every 10 days, 4 in total) of the N 
soluble in water (N ISA) organic N soluble in water (NOSA), N-NO3, P-P0 4 , K, Ca, and 
Mg elements in the leases (leaf blade and petioles individually). For these analysis 2nd leaf 
petioles lfrom tile top do\sIwards were used; for totals, leaf blades. The dose 300 kg N/ha 
producetl t0lihighIgst .\idS. Iurinti the lowering stage, a critical level of total N soluble in 
water was obtained, tentatively placed at 3500 ppm. It was determined that bean plants 
siio\\ II rn g iLMtile elocity of' absorbing nutritive elements associated with thesutdlC 
most imprtant phsiolhgical stagcs (flowering and maturing). A larger accumulation of N 
fractions (N S.\, N()SA. N-NO, ) \\a, observed at 3646 days, as well as for P-P0 4 and Mg. 
It was found that both K aid (. accumulated in greater amounts during the last wk. of crop 
grow tIh. (A ithor's sit Frans,. L.I.F) 1)0 1ormar. hr 

0175 
14772 1)AS CIUR Ii., G.A. Estudo da resist~ncia ii seca em doze cultivares de feijio 
(Pirascolus rulgaris L.), mediante termometria a infra-vermelho. (Study on drought 
resistance of tr'tele bean crdtiars using infrared tl/eroniery*fr). Mag. Sc. Thesis. 
Viqosa-M(;, Universidade Federal de Viqosa, 1981. 63P. Port., Sum. Port., 53 Refs., 
Illus. 

Pihaseolus rulgaris. Drought. Ilost-plant resistance. Cultivars. Leaves. Stems. Temperature. 
Growth. Dry matter. Composition. Soil water. Yield components. Yields. Brazil. 

'te effect oif drougit tri 12 bean var. was evaluated by studying the relation of water 
potential intire soil and inleaves, stormatic resistance and temp. of tire canopy, and parame
ters for growth and productivity. The drought index was verified by measuring the temp. of 
the carnopy tiaves) with an infra red thermometer, representing the internal water condition 
of the plant. A difference in performance was observed between the different cv., mainly in 
tire response to stomatic resistance and therefore, to leaf temp. when soil water potential
began to diminish. Some cv. such as Negr ) Argel, C.C.G.I-44, and BAT-44 showed low 
values of stornatic resistance and temp. ir. leaves; on the contrary, Bayos Titan, BAT-240, 
and Bico de Ouro had Iigh stomatic resistance and high leaf temp. during the whole pert, d 
tf"drought. This di fli"rerrce was also observed inthe performance related to growth parame
ters. II the case of cv. with high storiatic resistance and high leaf temp., the LAI, duration 
of leaf area, and crop growth rate were tie parameters most affected by drought. A strong 
effect on the rio. of pods/n 2 and pods/plant, the no. of seeds/pod, and the wt. of 100 seeds 
in addition to a linal reduction in productivity was confirmed. An alternation in the distri
bution of assimilates tending to a higher accumulation of DM in stems, branches, and pods 
was also observed in detriment to seed wt. incv. affected by drought. The infrared thermo
meter nethod can be used to estimate the internal water condition of the plant, and there
lore to select under field conditions, drought-resistant bean cv. (Author's summary. Trans. 
by I,.F.I,.) I05
1)01 
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0176 
14768 MARTINFZ G., C.L. Influencia de laLimina de agua aplicada y frecuencia 
de riego; sobre el rendimiento del cultivo del frijol en [a Unidad de Riego San Jer6
nimo. (Influence of irrigation water applied and irrigation frequenc' on hean yiels 
at the Unidad de Riego San Jer6nimo). Tesis Ing. Agr. Guatemala. Universidad de 
San Carlos de Guatemala, 1977. 66p. Span., 14 Refs., Illus. 

Phaseohs iulgaris. Irrigation. Soil water. Soil analysis. Plant development. Transpiration. 
Yields. Statistical analysis. Guatemala. 

Research was conducted at the exptl. station of the Unidad de Riego San Jerdnimo of the 
Instituto de Ciencia y Tecnologia Agricolas (ICTA) in the state of Verapaz, Guatemala, to 
determine the consultative use of bean var. Jamapa, min. moisture level in the soil, and the 
effect of the water application rate on yield (yield curves). Data are given on climate, 
physical and chemical characteristi,'s of the soil (at 3 depths, 0-30, 30-60, and 60-90 cm).
Moisture cQntent of the soil profile was determined, varying from 33.95-37.96% field 
capacity (FC) up to 17.45-22.40% at the permanent wilting point (P\VP). Irrigation water 
was analyzed and a random block design was used with 4 treatments, 4 replications, plots
with 7 furrows (6 x 4.5 in, A = 27 m' ),furrows with 0 slope, 50 cm between furrows, and 
60 plants/furrow. Treatments (IT)were: (1)gross irrigation water (GI\) of 27 mm every 4 
days; (II) GIW of 54 mm every 8 days; (ll) G(IW of 81 mm every 12 days; and (IV) GIW of 
108 mm every 16 days. Aspects of field research and cultural practices are described. Two 
classes of furrow irrigation were applied on the same dates: uniform irrigation without 
measuring the vol. until the soil is completely saturated and differential irrigation depending 
on the treatment. Total water vol. applied was constant in all treatments; it was estimated 
according to the area to be irrigated and irrigation water/treatment. MC of the soil protile 
was determined by the gravimetric method. 1;mpoasca and letran "clus attacks were ob
served during cropping. Plant growth was measured to compare the effects between treat
ments. In T IIIand T IV plants reached a higher height ond flo\ering was quicker by 5 (lays:
in T I and T II,there was a higher incidence of anthracnose on the leaves. The highest grain 
wt. was obtained in treatments II and III,tending to decrease in the greatest interval (T IV) 
and the lowest in T I. Ilighest yields (1689.25 kg/ha) w'ere obtained with 'r III, and the 
lowest (888.25 kg/ha) in T I. According to the results, the min.level of available moisture 
varies between 39.8-50.3% for the soil under study. A net demand of irrigation water of 432 
mm was obtained during the cropping cycle. An irrigation frequency of 81 mm every 12 
days is recommended. Tables and diagrams illustrating the information are given. (Swntari' 
b'CP.G. Trans. hy L. Al. .)D0 1 

0177 
9468 GOMES, J. I): C. Relaqio entre a capacidade tampgo de f6sloro de tr~s lato
ssolos de Minas Gerais e a absorq'o diferencial de f6sforo em tr s cultivates de 
feijio (t'l/aseolus i'lgaris ..). (Relationship between ph/osphorus htuf.'Jr capacit I' nO 
three latosols and differential phosphorus uptake in three hean cultirars). Tese Mag. 
Sc. Viqosa, Minas Gerais, Universidade Federal de Viqosa, 1976. 59 p. Port., Sum. 
Port., 51 Refs., Illus. 

Phaseohs iulgaris. Soils. P. Plant assimilation. Soil water. Soil analysis. Dry matter. Al. Ca. 
Brazil.
 

P intensity, amount, and buffer capacity in (lark red Latosol soils was studied under green
house conditions, using 4 levels of P (0.00b, 0.25b. 0.50b, and 1.00b; h wmax. uptake
capacity of phosphates) and 3 bean cv. in order to improve knowledge on the soil-P-plant 
system. Available P contents varied depending on the extractors used and on the soil: the 
forms of inorganic Pare unevenly distributed and I-eand Al phosphates predominate. The 
buffer capacity of the soil increases as the max. uptake capacity of the :;oil increases. Cv. 
showed a differential uptake capacity. Responses of absorbed P,in function of the doses 
of P and the buffer capacity of the soil, increased in every case. (Etracted from author's 
summary. Traits. hy I,...,) 1)01 
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0178 
14242 VILLALO1OS M., I. et al. Respuesta de lacaraota (l'hascolts iulgaris) a [a 
fertilizaci6n con N, P y K, en suelos tle la planicie aluvial del Rio Motath. (Re
sponse of black turtle bean to A'" j',tili:ationin alluvialplain soils oJ'Rio Jota
tdn). Maracaibo, Universidad del Zulia. Facultad de Agronomfa. Instituto de Inves
tigaciones Agron6micas, 1976. 23p. Span., Sum. Span., 18 Refs. 

Paper presented at Congreso Nacional de laSocziedad Ciencia delVenezolana de Ila 
Suelo, 4o., Mtt irfn,1976. 

Phaseohs i'uk'aris. Soils. Fertilizers. N. P. K. Soil analysis. Seed production. ' ;elds. Statis
tical analysis. Venezuela. 

'Tie response of bean var. Tacarigua to the application of different rates of N, P, K was 
evaluated on allvial plain soils of Rio toatin in the sector of "1-ITigre", Baralt District, 
state of Zilia, Venezuela, presenting textures from silt loam to silt clay up to 70 cm, with 
high silt a,;dclay contents that favor the formation of a superficial crust that difficults 
seedling emergence and reduces water entrance. hiiese soils have lo\\' C, N, and P contents 
and medium to tiigi K values. Five levels of'N (0, 20, 50, 80, and 100 kg/ha). 5 of' P (0, 40, 
100, 160, and 200 ke/ha), and 5 of K (0.20. 50. 80. and 100 kg/ha) were alpplied. The re
sponse to fertilization \%as measured on tile basis ol crop grain yield. According to tie 
results obtained, it \%as noted that tnere were significant statistic differences related to the 
effect of P: there wa% no response to N or K, tile latter could be due to the high K contents 
in tilesoil. \W'hen the control treatment (0-0-0) was compared with the intermediate treat
ment (50-100-50). there was no siitficant difference observed, but when these 2 treat
mients were compared with the rates of 100-200 and 50 kg/ha of N, P,and K, resp., there 
was a significant difference possibly titleto the high rate of '.1.-lithor's sminmarv. Trans. br 
L.,I.IF) 1)0! 

0179 
15803 RI S[ NI I.M., IllNI)I RSON. I)., and 11iRI MS,1. Freqiirincia de 
irrigaq'o, desenvolvimento e produao do Ieijfo kidney. (Irrigation frequeni', 
crop derelopment, and .i d of Kihn 'rbean). Pesquisa Agropecudiria Brasileira 16 
(31:363-3 70. 1981. Port., I ngl.. Rels,, Illus.Port., Sum. 13 

I'haseols ltgrius. Irrigation. Plant development. CO,. Leaves. Yields. 

The eftects of' high frequency irrigation on plant water status, leaf growth, DM accumula
tion, !eaf resistance, photosynthesis rate, and yield of [)Ak-Red Kidney bean were studied 
by tsili, line-source sprinkler irrigation oii a Yolo soil at Davis, California, USA in 1977-78. 
Aining at differeint degrees of plant \%ater stress at each frequency, the amount of water 
applied in the different treatments as a % of evapotranspiration varied. Leaf resistance and 
photosyitlietic rate \\ere not affected by irrigation regimes nor by the degree ofstress. Ot 
the other hand, source size, total I)M, and yield were reduced about the same proportion as 
the reduction On esapot raiispira ion, iii dependently of the irrigation frequency. No advan
tage was lOuld hy using high frequency irrigation as compared with normal. (Author's sUm. 
,narr) 1)01 

0180 
14244 JIUNUIJRA N1 TTO, A. Resposta diferercial de variedades de feijfo 
(IPlats'eolt" rnlaris I..) ,i adubaqao nitrogenada e fosfatada. (I)iIyerential response 
of hean rarielits to nitrogen and phoyphorts 1'ertilikation). Tese Mag. Sc. Vitosa. 
M;, UIiversidade I:ederal de Vi ,osa, 1977. 991p. Port., Sun. Port., 72 Refs., Illus. 

l'haseolus iulgaris. (ulivars. Fertilizers. N. 1'.Costs. Income. Yield components. Yields. 
Economics. Brazil. 

Under greenhouse coildlions, 130 var. of tileean (;ermplasm Bank of the U. Federal dt 
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Viqosa in Minas Gerais (Brazil) were assessed in order to verify their response to the applica
tions of levels of N. and P (0-60 and 0-300 kg/ha, resp.). A random block 2 x 2 factorial 
design/var. was used with 3 replicates. A marked response to P was observed while there was 
no response to N. With the outntanding var. of the previous trial, 3 field expt. were conduct
ed in Paula Candido and another in Lavras, Minas Gerais, using a random block, 5 x 5 facto
rial design in combinations of 5 bean var. and 5 levels of P2 Os (0, 75, 150, 225, and 300 kg/ 
ha) as triple superphoshate (TSP). An economic analysis based on bean and fertilizer prices 
was conducted to establish economic levels of TSP. P1fertilization increased in all var., grain 
production, no. of pods/plant and seeds/pod, wt. of 100 seeds, and Ill. Under field condi
tions, max. dose of P application for max. production varied between 144-260 kg P2 0s/ha, 
depending on the var. and on the test site. The av. max. dose was estimated at 195 kg P2 05/ 
Iha. Results of the economic analysis are given; var. 491, fertilized with 184 kg P2 O5 /ha 
and yielding 2162 kg/ha, was the most profitable. (Summary by C.PAG. Trans. by L.M.I") 
DO1 

0181 
14781 tlOLLE, M. et al. Efecto del manejo del lomillo, aporque y fertilizaci6n en 
el rendimiento de sistema mafz asociado con frijol en el aflo agricola de Perez Zele
d6n, Costa Rica (1978). Informe preliminar. [Effect of the management ofridges, 
hilling, and fertilization on ields of maize/beans in association in the crop year in 
the area ofPrez Zeled6n, Costa Rica (19 78). Prelininary' Report 1.Turrialba, Costa 
Rica, Centro Agron6mico Tropical de Investigaci6n y Ensefianza, 1979. pp.M33/l
M33/13. Span., 2 Refs. 

Paper presented at Reuni6n Anual del tPCCMCA,25a., Tegucigalpa, Ilonduras, 1979. 

I'haseohs vulgaris. Zca inas. Intercropping. Cultivation. Fertilizers. Productivity. Income. 
Costa Rica. 

The results of a trial on increasing productivity were assessed by the higher no. of harvests in 
an area during the crop yr; in this case, 2 maize/bean crops under different forms of manage
ment. Four trials were established with 3 treatments (shovelling with a change in ridge, min. 
tillage, and hilling on the original ridge) and 2 subtreatments (normal fertilization and a high 
level of NPK fertilization) in 2 seasons, the 1st and the last. A split-plot exptl. design was 
used. Bean yields were low due to competence with maize, that reduces the productive 
ability of beans, and to the incidence of Rhizoctonia and Isariopsisin the foliage; however, 
they were sufficient to satisfy family needs. In only one case, the effects of the var., mana
gement, and costs of fertilizers produced higher yields (cv. Tico yielded more than the local 
cv.) due to lodging. The advantage of the treatment that consisted of shovelling and normal 
hilling was shown in both planting seasons. Net income analysis slightly favors the treat
ments with normal fertilizer rates and normal shovelling, with or without min. tillage. (Sum. 
man' by LB. Trans. by L.M.I'.) D01 D03, 

0182 
14777 SUIIET, A.R. Efeito do " Fe e do " Zn na produqo de mat6ria seca e na 
composiqlo quimica do feijoeiro (l'hascolus rulgarisL.) cv. Carioca e na fixaqao de 
nitrogdnio atmosf~rico, em tr&s solos. (ElfJect of " Fc and "iZ on dry matter 
production and chemical composition of bean cr. ('arioca and on N2 fl'ation on 
three soils). Tese Mag. Sc. Piracicaba-SP, Btrasil, Unm,ersidade de Slio Paulo. Escola 
Superior de Agricultura "L.uiz de Queiroz", 1976. 73p. Port., Sum. Port., I-ngl., 50 
Refs., Illus. 

Phascolusvulgaris. Plant nutrition. Fe. Zn. Tracers. Nitrogen fixation. Composition. 

Fe and Zn effects on yield, chemical composition, and N -fixation of common bean were 
studied on 3 soils: Terra Roxa Estruturada (TRIE), Latossol Vermelho Escuro (LVE), and 
Podz6lico Vermelho Amarelo (PVA). The coefficient of utilization of these micronutrients 
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by this crop and their distribution in the canopy and roots were also assessed. The expt. 
was carried out in a greenhouse using an exptl. 3 x 7 factorial random block design, with 3 
replications (7 treatments/soil). Treatments were: Fe,, Fe 2, Zn 2 , Zn, Fe, Zn 2 , Fe, Zn 2 , 
and the control. Rates for Fe were 1.5 and 3.0 ppm, and for Zn, 2.5 and 5.0 ppm. An 
applica tion of 7.5 mCi of " Fe/kg of soil with the lower rate of the stable Fe, and 5.0 and 
10.0 pCi of "Zn/kg of soil was made in the pots corresponding to the lower and higher 
rate of the stable Zn, resp. All seeds were inoculated with Rhizobium phaseoli. Plants were 
harvested at the age of 60 days and N, P, K, Ca, Mg, Fe, and Zn contents were determined. 
After harvesting, symbiotic N-fixation was asessed, using the acetylene reduction method. 
The detection of 9 Fe and " Zn radioactivity was carried out on nitric-percloric extract, by 
"yray spectrometry. The behavior of the common bean presented high variation amorg the 
3 soils, for all variables. There was no influence of Fe and Zn treatments on the yield of the 
canopy and roots, wt. and no. of nodules. Fe at the rate of 3.0 ppm decreased the capacity 
of nodules to fix N2 as compared to tle rate of 1.5 ppm, while the rate of 5.0 ppm of Zn 
increased this capacity, compared to the rate of 2.5 ppm. There was a significative effect 
of treatments on N, K, Ca, Mg, and Zn contents in the canopy and on N, Ca, and Zn 
contents in roots. (Author's summary) DOI 101 

0183 
15234 ARAYA V., R. and VIlIIRA, C. Time of application of nitrogen fertilizer 
as side dressing on beans. Dean Improvement Cooperative Annual Report 23:45. 
1980. Engl. 

Phaseolusvulgaris. Nutritional requirement$. Fertilizers. N. P. Timing. Yields. 

An expt. was carried out in Viqosa, Brazil to study the effect of the time of N fertilizer 
(urea) application as side dressing to bean crops. Treatments were: no fertilizer; superphos
phate (SP); SP + 80 kU N/ha applied entirely in the row at planting time; and SP + 80 kg NI 
ha applied half in the row at planting and half as side dressing 15, 22, 29, 36, 43, and 50 
days after emergence. P (60 kg/ha) was applied in all treatments: The best method was the 
application of half of the N fertilizer at planting and the rest 15, 22, or 29 days after emer
gence. Bean yields decreased considerably with treatments 36, 43, and 50 days after emer
gence. Compared to the method of side dressing, the application of the total amount of N at 
planting time showed yield reduction. (Summary by CUP.G. Trans. by L.M.F) DOI 

0184 
13583 PONS, A.L. AdubacSio do feijoeiro. (Fertilization'of bean crops). IPAGRO 
Informa 14:10-14. 1976. Port., 3 Refs., Illus. 

Phaseolusvulgaris. Fertilizers. Agricultural lime. N. P. K. Plant nutrition. 

The different factors that should be considered when fertilizing bean crops are analyzed;
beans require that the layer of soil ne'ar the surface (20 cm) presents an adequate equilibri
um bttween air and water during the entire growth cycle of the plant and be rich in nutri
tive elements such as Ca, P, and K. In soils with high p11, high Ca, P, and K contents, and a 
moderate ONI content, without toxic levels of Al and Mn, a good nodulation occurs result
ing from symbiotic fixation (Rhizobium). Under other circumstances, soil should be 
amended which consists of liming to increase the acidity and the use of P and K fertilizers 
to improve fertility. Some considerations are given on the application of Ca, fertilizers (of 
both corrective and maintenance type), P, K, sources and methods of application, and N 
fertilizers. (Suimnary' by J.B. Trans. b, L.M.F.) DOI 
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0185 
15878 FEITOSA, C.T. et al. Adubaq'o NP para o feijoeiro (l'haseolusi'ulgaris L.) 
na presenqa e na ausencia de calc.irio. (NP fertilizatir'n in beans with or without 
liming). Revista Brasileira de Ci~icia do Solo 4: 156-159. 1980. Port., Sum. Port., 
Engl., 14 Refs. 

Phaseolus vulgaris. Fertilizers. Agricultural lime. Ammonium sulphate. Yields. Mineral con
tent. Leaves. 

The effects of N, P, and liming on bean yield, DM production, and plant height at flowering 
were studied on a red yellow podzolic soil at Tiet', Si'o Paulo, Brazil. Tile expt. was carried 
out from Feb.-May, 1978 and received 3 irrigations. Applications of 25 and 50 kg N/ha as 
ammonium sulphate and 30, 60, and 90 kg PO/lia a tiormal superphosphate were made 
on plots receiving or not 1 t of dolomitic limestone/lia. Limestone significantly increased 
yield and decreased plant height; however, it reduced Mn, Cu, and Fe contents in the -leaves, 
and Mn and B contents in the seeds. The best grain yields were observed at higher N and 
P,Os applications. There is decreasing P and Cu contents in the seed with increasing N 
levels. A significant positive correlation between DM production at flowering and grain yield 
was also found. (Author's sunmar. D01 

0186 
12690 MARTINI, J.A. Guia para la investigaci6n en el abonamiento del frijol para 
el PCCMCA, 1968. (Guide for research on bean fertilizing for the PC'CMCA, 1968)., 
Turrialba, Costa Rica, 1968. 28 p. Span., 35 Refs. 

Phascolus vulgaris. Nutritional requirements. Fertilizers. N. P. K. Yields. Yield components. 
Greenhouse experiments. Field experiments. Costa Rica. 

A guide for research on fertilizing beans and other annual crops is given along with recom
mendations that ty to differentiate the problems regarding soils and bean nutrition with 
min. cost, time, an.l effort. The concept of fertility is discussed and a work plan consisting 
of the following fundamental steps is given: literature review, preparation of a coordinated 
work plan, study of exptl. soils, field and greenhouse trials. A series of trials is recom
mended as part of an,' 'gral program designed to solve different problems associated with 
bean fertilization ant. Japtable to the level of development of research in each country. 
General recommendations are also included to assure the efficiency of research in the field. 
(Summary b, LB. Trans. b. L.M.IF.) DOI 

0187 
15498 IIITTFNCOURT, V.C., GONIES, V.B. and ZAMBELLO JUNIOR, E. Efeito 
da aplicaqio de calciric em Terra Roxa Estruturada e sua influ~ncia na produqgo do 
feijociro. (l:(h'ct of limestone on Terra Roxa I:stnrturada and its influence on bean 
production). In Congresso Brasileiro de Cifncia do Solo, 15a., Campinas, 1976. 
Anais. Campinas. Sociedade Brasileira de Ci ncia do Solo, 1976. pp.265-271. Port., 
Sum. Port., Engl., 16 Refs., Illus. 

Phaseolus vulgaris. Soils. Soil requirements. Soil fertility. Agricultural lime. Nutrient absorp
tion. Soil impoverishment. Laboratory experiments. 

Leaching of exchangeable bases from Terra Roxa F-struturada (TE:) soils caused adecrease in 
CEC of the samples. Subsequent lime application did not restore the original CEC, suggest
ing that in acid conditions the negative charges on the soil colloids were blocked by the 
formation of aluminum polymers. On the other hand, Ca and Mg additions to the same soil, 
revealed a very low effective C-C, confirming the existence of blocked charges which do not 
participate in the normal ionic exchange reactions. Finally, better bean development was 
observed in the samples, with a mixture of 40% IICI treated soil, 60% original soil, and 
having received 4 t of dolomitic limestone/ha. (Author's sumnmary) DOI C02 
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0188 
15427 MFIRELLES, N.M.I., LIBARDI, P.L. and REICIIARDT, K. Absorq 'o e
lixiviaqio de nitrogdnio em cultura de feiji'o (Phascolus r'ulgaris L.). (Nitrogen
absorption and leaching in bean crovs). Revista Brasilcira de Ciencia do Solo 4(2):
83-88. 1980. Port., Sum. Port., Engl.. 15 Refs., Illus. 

l'haseolus inlgaris. Nutritional requirements. Fertilizers. N. Tracers, Developmental stages. 
Planting. Timing. 

Studies on the destination of N fertilizer applied to bean crops were carried out on an OxicPaleudalf soil plot in Piracicaba, state of Sgo Paulo (Brazil). N leaching losses by drainage
at 120 cm depth and plant absorption were specially considered. Neutron probe, tensiometers, soil solution extractors, and " N-labelled N fertilizer applied at a rate of 100 kg ofN/ha were used in the expt. Determination of total N, "SN % atom excess in soil solutionand plant sarinoes, a well as DM made it possible to determine the N fertilizer utilization 
efficiency by the crop at different growing stages. The data ob;.tined permitted to quantify
N leaching losses (approx. 15 kg of N/la/yr, 9% from fertilizer) as well as the best timing forN fertilizer application (1/3 at planting and the balance 30-45 days after germination). 
(A uthor's suinmarv) D0 1 

0189 
13171 MIAYASAKA, S. Verde dobra produqao de feijio. (Green manure doubles 
bean production). Coopercotia 13(196):26-27. 1966. Port., Illus. 

Phaseolus vulgaris. Green manures. Soil fertility. Mulching. Organic matter. Fertilizers. 
Yields, 

The Legume Section of the Instituto Agron6mico de Campinas, Siro Paulo, Brazil, conduct
ed 3 expt. at 3 exptl. stations to study the effect of incorporating green manure immediate
ly before planting on bean crop yields. During the summer 4 legume species (Cajanus ca/an,
Crotalaria juncea, Dolichos lab-lab, Tephrosia candida) and one grass (Sorglum ,ulgard). Inall expt. N, P, and K were applied at 40, 100, and 45 kg/ha, resp. All legume green manures
increased yields regarding the control in which green manure was not incorporated. Theeffect of incorporating 58 t of Crotalariajuncea/ha on crop yields (an av. of 800 kg/ha) was

emphasized regarding control yields (an 
 av. of 418 kg/ha). Sorghum did not increase yields.
The incorporation of vegetal cover reduces the nocive effect of high temp. on the soil and
improves crop yield. Exptl. results are summarized in table form. (Sutnlnarl, by C.P.G.
 
Trans. by L.M.1.) D01
 

0190 
16083 NAZRALA, M.L. and MARTINEZ, H. Abonos verdes y cobertura vegetal 
en vid. (Green manures and mulching in grapervines). Idia 343/348:742. 1976. 
Span., 25 Refs., Illus. 

PItaseolus iulgaris.Green manures. Mulching. Soil fertility. Rotational crops. 

Seven-yr trials were carried out with the grapevine cv. Tempranilla trained on the Cuyano
system at the Junin and La Consulta l&xptl. Substations,Mendoza (Argentina). The soil 
treatments were (I) clean cultivation (control), (2) barley as green manure, (3) beans as green manure, (4) Vicia benghalensis as green manure, or (5) permanent cover with alfalfacut 34 times annually before flowering and used as mulch. The effects of treatments on
shoot and grape production, grape sugar content, and soil properties were determined. The
data are tabulated and graphically presented. Av. yields were highest (318 q/ha) in (4)
followed by (3) with 294 q/ha and lowest in (2) with 235 q/ha. (Surnrnar), blHorticultural 
Abstracts) DOI 
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0191 

15821 SCARISBRICK, D.H. and GOMEZ-BARONA, J.A. Conclusiones finales de 
los efectos de epoca de siembra sobre la producci6n de grano Navy beans (Phaseolus 
iulgaris L.) durante los afios 1972-1976. (Final conclusions on the eJji'ctso'plant. 
iug time on Na'v bean grain production during the 'ears 1972-1976). Anales del 
Instituto Nacional de Investigaciones Agrarias: lroducci6n Vegetal 10:79-91. 
1979. Span., Sum. Span., Engl., 7 Refs., Illus. 

Phaseohs vulgaris. Planting. Timing. Germination. Soil temperature. Seed. Maturation. 

Results of expt. in which navy beans cv. Purley King were -precision drilled on different 

sowing dates suggest a threshold soil temp. of 13°C for a good emergence. The %of estab

lishment is asymptotic correlated with soil temp. Although the accumulating temp. system 

developed by Brown offered a reliable method for estimating the date of physiological seed 
maturity, it is concluded that the system is a poor indicator of the crop maturity. Similar 

summer 

conditions experienced in S. England. Var. must be selected which are more tolerant to 
cold conditions in spring. (Author's stinnary) )01 

cv. to Purley King can not be regarded as on intercrop due to the variable climatic 

0192 

15971 FARLOW, IP.. Effect of low temperature on number and location of 

developed seed in two cultivars of French beans (lhascohs ,ulgaris L.) Australian 

Journal of Agricultural Research 32:325-330. 1981. Ingl., Sum. FLgl., 3 Refs.. 
Illus. 

Phascohs 'ulgaris. Snap bean. Plant development. Seeds. Pods. Temperature. Maturation. 
Ovules. Pollen. 

Seed and pod development for the French bean cv. Redlands Pioneer were both reduced at 

temp. treatments below 210 C. At temp. greater than 13.9'C undeveloped seeds were 

distributed uniformly within pods, and this was attributed to failure of the female gamete. 

At 13.9°C restriction of developed seed to the stigmatic end of the pod was apparent, and 

below this tenp. the no. of undeveloped seeds increased significantly, with no seeds 

developng at I0C. This cessation appeared to be due to both random failure of the female 

gamete and inadequate pollen tube growth. Seed development within pods of the cv. Red

lands Pioneer and Tweed Wonder was compared at I 2'C. Tweed Wonder performed signili

cantly better, and this \\as attributed to greater cold tolerance of both male and female 

gametes. (Author's sumntary) )O1 ('02 

Secalso 0060 0082 0092 0265 0272 0285 0312 0461' 0462 0471 
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D02 	 Cultivation Practices: Planting, Weed Control 
and Harvesting 

0193 
11186 COERTZE, A.F. Cultivation practices in green bean production. Farming
in South Africa. Vegetable Series 11.Green Beans and Green Peas G.1/1978. 2p. 
Engl., Illus. 

Phaseolus vulgaris. Cultfiation. Land preparation. Planting. Spacing. Weeds. Herbicides. 
South Africa. 

Some cultural practices of snap bean cultivation are briefly described and recommendations 
are given to improve cultural operations and increase yields. Among the recommendations 
given, the following were emphasized: avoid an excessive pulverised condition of the soil 
that weakens its structure; apply a pesticide against nematodes to the soil; plant at a depth
< 50 mm; avoid seed damage and cultivating under wet conditions or with dew to prevent
disease incidence, and preferably use chemical weed control instead of mechanical. (Sum. 
mary by C.P.G. Trans. by L.M.F.) D02 

0194 
11192 PROCESSORS & GROWERS RESEARCH ORGANISATION. (ENG-
LAND). The use of Treflan in dwarf green and dried beans. Thornhaugh, England.
The Reseerch Station. Information Sheet no. 40. 2p. Engl. 

Phaseolus vulgaris. Weeding. Herbicides. 

PGRO (Processors and Growers Research Organization) has evaluated various materials for
weed control in beans; trifluralin was found to be one of the most promising. It is effective 
in controlling a large no. of weeds, but it should be used combined with other herbicides 
such as bentazone or with combinations such as dinoseb-acetate + monolinuron for a good
control program. Data are presented on suitable dosis for crop safety, taints, and applica
tion and incorporation techniques. A table is presented on weed species susceptible and 
resistant to trifluralin. (Summary by C.P.G. Trans. by L.M.F. D02 

0195 
13586 LUNA, J.E., ANCHORENA, A.C. and SENTANA, A.A. Poroto: Precaucio
nes a tener en cuenta par Iaobtenci6n de su propia semilla. ltlbitos de crecimien
to. LQui se eiembra en Ia zrina?. (Beans: precautionsto be taken into account for 
the obtainment of seed. Growth habits and varieties recommended for the area).
Metin, Argentina, Instituto Nacional de Tecnologia Agropecuaria. Hoja Informativa 
no. 5. 1980. 2p. Span. 

Phaseolusvulgaris Planting. Plant habit. Argentina. 

To obtain high-quality bean seeds, it is recommended to isolate the plot under cultivation 
from those of other var. that could cause natural crosses and cor luct a control of vector 
pests to avoid disease transmission. Growth habits of beans and some var. cultivated in the 
area are described. (Summary by CP.G. Trans. by L.M.F. D02 
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0196 

11187 COERTZE, A.F. The picking stage, harvesting, yield and post-haivest hand
ling of green beans. Farming in South Africa. Vegetable Series 11, Green Beans and 
Green Peas 1.1/1978. 4p. Engl., Illus. 

Phaseolus vulgaris. Maturation. Harvesting. Yields. Cultivation. South Africa. 

Recommendations are given on the collection, handling and storage of green beans, require
ments for mechanically reaped cv. and the ideal stage for harvesting. The process of pod 
formation can be divided into 3 stages: (1) pod development and the initiation of seed 
development; (2) .enlargement of the pods and a rapid enlargement of the 'seed and (3) 
thickening of the cell wall, maturing and drying of the pod; drying and hardening of the 
seed. The 2nd stage is the most acceptable for harvesting since green beans reach their max. 
yield. Crop yields vary between 6000-10,000 kg/ha under commercial conditions, depend
ing on the technology and control given to the crop. Optimum temp. for storage varies 
between 7-10'C. (Summary by C.P.G. Trans. by L.M.F.) D02 

0197 
11995 PIEDRAHIT' "., W. Metodologia para la investigaci6n en el control de las 
malezas en el cultivo del frijol. (Methodology for researchon weed control in bean 
crops). Call, Colombia, Centro Internacional de Agricultura Tropical, 1979. 14p. 
Span. 

Paper presented at Curso Intensivo de Adiestramiento Posgrado en Investigaci6n pa

ra la Producci6n de Frijol, 4o., Cali, Colombia, 1979. 

Phaseolus vulgaris. Weeds. Research. Cultivation. Weeding. Colombia. 

Six fundamental aspects of applied methodology are presented for the study on weeds in 
bean crops: competition, cultural, mechanical, biological, chemical and integrated control. 
Plant density and agronomic characteristics, the types of weeds and the environment are 
factors that interact in competition. The use of cultural practices such as irrigation, crop 
rotation, associated crops, fertilization, drainage and weed control constitute cultural con
trol. Mechanical control, when programmed with zero tillage, should be aided with the 
application of herbicides. Studies on allelopathy, pathogenic organisms and insect pests 
contribute to biological weed control. The production of herbicides and chemical control is 
attained by studies on selectivity, efficiency and adaptation of the product, conducted on 
different types of plots: screening, micro, demonstrative and commercial. Each product is 
evaluated qualitative and quantitatively, and is accompanied by a data register of forms of 
application, environmental conditions and types of weeds. Integrated control ispresented as 
the joint application, in a rational manner, of all the former. (Summary by C.P.G. Trans.by 
L.M.F.) D02 DOO 

0198 
13593 LUNA, J.E. Resiembra de poroto con sembradora de Labranza Cero. 
(Reseeding beans with a zero tillage seeder). Metdn, Argentina, Instituto Nacional 

2
de Tecnologia Agropecuaria. Hoja Informativa no. 10. 1980. p. Span., Sum. Span. 

Phaseolusvulgaris. Planting. Agricultural equipment. Argentina. 

A seeding may be lost by heavy rainfall when seedlings are emerging. Normally, the conven
tional technique of reseeding, when bean seeding lost occurs, is to harrow again and sow. 
Since the optimum planting time in this case is delayed, it is recommended to use a seeder 
of zero tillage. It is an ordinary seeder to which a device consifting of a smooth cutting 
blade, a coulter for opening furrows connected to the seed outletand lids are adapted. 
(Summary by C.P.G. Trans.by L..F.) D02 
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0199 
13569 GONZALEZ A., J. Control quimico de malezas en el cultivo de la habi
chuela (Phaseolus 'ulgaris L.) en la zona de Santigueda. (Chemical weed control of snap bean crops in the Santdgueda area). Tesis Ing. Agr. Manizales, Colombia, Uni
versidad de Caldas. Facultad de Agronomia, 1975. 64p. Span., Sum. Span., 25 
Refs., Illus. 

Phaseolus vulgaris.Weeding. Herbicides. Plant injuries. Experiment design. Colombia. 

With the objective of finding a herb:. ide that helps solve the problem of weed control in 
snap beans, a trial was conducted with 7 herbicides on the "Montelindo" farm, located in
the'Santdgueda zone, state of Caldas (Colombia). Bean var. used was "Raleo" with a direct
planting system without thinning. The exptl. design used was random block with 23 treat
ments and 4 replications. The herhicides tested were. linuron, alachlor, methabenzthiazuron
and dinitro as preemergents; trifluralin as P.P.I.; and AC 553-dinoseb acetate as postemer
gent. Each one of the herbicides was used at 3 different rates. The effects of the herbicides 
were evaluated according to the following parameters: (a) germination expressed as a %;(b)
crop phytotoxicity using the conventional scale utilized by the ICA; (c) wt. of tile weeds 
present in two 0.25 x 0.50 m areas in each plot; (d) determination of the species with the 
common and scientific names of the weeds tested, and (e) the yields, by weighing the
production of each plot. The predominant weeds in the snap bean crop were broadleaf
weeds among which Eleusine indica, Digitaria sanguinalis and 'ynodon dactylon werefound. The broadleaf weeds found in the lot where the trial was conducted were, mainly,
Borreira sp., Conmelina difusa and Emilia sonchifolia. The herbicide that showed the highest
effectiveness in weed control was dinitro at a rate of 16.01 1/ha. A very high phytotoxicity
occurred with herbicides methabenzthiazuron (10 kg/ha) and dinuron (4 kg/ha). These
products caused the total death of the plants. Methabenzthiazuron (2.5 kg/ha) and alachlor
(4 kg/ha) were considered as promissory treatments. No significant differences were found 
among treatments for broadleaf weed control. (Author's siomnary. Trans. by L.M.IK) )02
KOO 

0200 
13584 LUNA, J.E., ANCHORENA, A.C. and SENTANA, A.A. Poroto: Sistemas 
de siembra. (Bean plantingsystems). MetAn, Argentina, Instituto Nacional de Tec
nologia Agropecuaria. Iloja Informativa no. 2. 1980. 2p. Span., Sum. Span. 

Phaseolusvulgars. Cultivars. Spacing. Planting. Argentina. 

According to studies by INlA-Metiin, traditional bean plantings in Argentina varied between

140,000-170,000 plants/ha in 1971-1972. Different bean cv. 
 are currently planted andexperience indicates that each cv. requires an ideal plant population/ha to obtain the best
yields. Due to the great variability - temp. rainfall and soil conditions, plant densities and
growth habits, a study on black anu white bean var. and their behavior in different plant
densities was necessary. fhe results of the trial were presented showing that the highest
yields were obtained with 249,000 and 232,400 plants/ha at 60 cm between rows for whiteand black beans, resp. It is recommended to test new distances, which should adjust to
specific conditions. (Summary b' (..G. Trans. by L.M.I.) 1)02 

0201
 
13594 LUNA, J.E. 
 Labranza Cero de poroto sobre rastrojo de maiz sin pastorear
y alta presencia de malezas. (Zero tillage in beans on maize stubble without grazing
and with a high incidence of weeds). Metdn, Argentina, Instituto Nacional de Tec
nologia Agropecuaria. Hoja Informativa no. 11. 1980. 2p. Span., Sum. Span. 

Phaseolus vulgaris. Soil conservation practices. Planting. Argentina. 

It is recommended to utilize zero tillage in bean cultivation since it permits farmers to plant 
opportunely, conserve the soil, retain more moisture, control weeds, reduce lodging and 
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production costs. Two causes of edaphic erosion are explained: fallow land and the inver
sion of surface soil. An exptl. trial is presented to demonstrate the advantages of this tech
nique. (Summary by C.P.G. Trans. by L.M.F.) D02 

0202 

13585 INSTITUTO NACIONAL DE TECNOLOGIA AGROPECUARIA. ARGEN-
TINA. Poroto: Desinfecci6n de semilla. Profundidad de siembra. (Beans: seed 
disinfection. Planting depth). Metin, Argentina, Secretarfa de Estado de Asuntos 
Agrarios de la Provincia de Salta. floja Informativa no. 4. 1980. 2p. Span., Sum. 
Span. 

Phaseolusvulgaris. Planting. Seed treatment. Argentina. 

Some cultural practices are considered for improving bean production such as the orienta
tion of planting in areas with wind problems and on level land with gentle slopes, seed 
disinfection and planting depth. It is recommended to plant the crop so as to cut off the 
direction of the predominant winds (88% from the north and south), the use of fungicides 
such as thiram to prevent diseases during germination at rates of 200 g of thiram 50%/100 kg 
of seed. Planting depth is related to seed size, soil texture and available moisture. (Summary 
by C.P.G. Trans. by L.M. ) D02 

0203 
11195 PROCESSORS & GROWERS RESEARCH ORGANISATION. (ENG-
LAND). Notes on growing dwarf beans. Thornhaugh, England. The Research 
Station. Information Sheet no. 58. 1977. Engl., 6 Refs. 

Phaseolus vulgaris. Cultivation. Weeding. Seed treatment. Manures. Spacing. Water require
ments. Diseases and pathogens. Chemical control Injurious insects. England. 

The PGRO (Processors and Growers Research Organisation) began investigating bean 
cultivation in 1963 and has established an advisory service for farmers, which annually 
publishes the reports on investigated problems. The most important cultural practices used 
in cultivation are briefly described: selection of var. to plant, seed handling and treatment, 
soil preparation, planting depth, irrigation, fertilization, density, weed, disease (Pseudomo
nas, Botrytis, Colletotrichum and Thielaviopsis),and aphid control. The chemicals most 
frequently used in seed treatment and weed, pest,and disease control are listed. (Summary 
by C.P.G. Trans. by L.M..) D02 

0204 
14227 CECILIA, F.C.S., RAMALIIO. M.A.P. and SOUZA, A.F. DE Efeitos do es
paqamento de plantio na cultura do feijio. (Lffect ofspacingon bean cultivation). 
Agros 4(l): 11-21. 1974. Port., Sum. Port., Engl., 3 Refs. 

Phascolus rulgaris. Spacing. Cultivars. Cultivation. Yield components. Yields. Seed charac
ters. Brazil. 

This expt. on bean spacings was conducted at 2 locations in s. Minas Gerais. Some agron
omical characteristics of Rico-23 cv. under between-line spacings (20, 40, 60,and 80 cm) 
and between-plant spacings (2.5, 5.0, 7.5,and 10.0 cm) were compared. Those characteris
tics studied were: no. of pods/plant, no. of seeds/pod, av. wt. of 100 weeds, grain yields, 
stand,and quantity of seeds required. It was observed that greater no. of pods/plant was 
obtained under smaller between-line spacings. Smaller spacings gave fewer stands. The 
spacings between plants did not influence av. seed wt. The smaller spacings were likely to 
yield more grains. Ilowever, such spacings are not encouraged for practice because the 
higher cost of seeds was not compensated. (Author's summary) )12 

83 



0205 
14378 WILSON JUNIOR, R.G., WICKS, G.A. and FENSTER, C.R. Weed control 
in field beans (Phaseolus vulgaris) in Western Nebraska. Weed Science 28(3):
295-299. 1980. Engl., Sum. Engl., 5 Refs. 

Phaseolus vulgaris. Weeds. Weeding. Agricultural equipment. Cultivation. Herbicides. 
Planting. Rainfall data. Timing. USA. 

In field studies conducted in 1971 through 1977 weed yields were higher in EPTC (S-ethyl
dipropylthiocarbamate) and alachlor [2-clloro-2: 6-diethyl-N-(methoxymethyl)acetanilide] 
-treated areas as comliared to handweeded plots. Weeds present in EPTC- and ah.-i,!or
treated areas did not result in a significant field bean Great Northern 59 yield reductian 
as compared to handweeded plots. For every 1000 kg of dry weeds present in field beans 
there was a corresponding decrease in field bean yields of 208 kg/ha. Weed yields produced
in plots treated with alachlor, dinitramine (N4 , N4 -diethyl- a,a, a-trifluoro -3,5-dinitro
toluene - 2,4 - diamine), EPTC, metolachlor 12-chloro-N-(2-ethyl-6-methylphenyl)-N.(2
methoxy-l-methylethyl)acetamide, tritluralin (a,a, -trifluoro-2,6-dinitro-N, N-dipropyl
p-toluidine), and profluralin (N-(cyclopropylmethyl)-a. 0,'a-trifluoro-2,6-dinitro-N-propyl
p-toluidinel were significantly less when herbicides were incorporated with the rotary
tiller as compared to incorporation with the spike-tooth harrow. Incorporation method was 
not . critical with butralin 14-( ],l-dimethylethyl)-N-(1-methylpropyl)-2,6-dinitrobenze
naminel, with spike-tooth harrow incorporation of herbicides providing similar weed 6ontrol 
to that obtained with the rotary tiller. Weed densities and yields were higher in plots seeded 
with field bean determinate var. Great Northern 1140 than in plots seeded with inde
terminate var. Tara, when either EPTC or alachlor were applied preplant and incorporated.
Neither field bean var. competed well with weeds when no herbicide was used. (Author's 
nrtmarfy) D02 

0206 
14347 KISII, A.J. and OGLE, W.L. Improving the heat unit system in predicting
maturity date of snap beans. HortScience 15(2):140-141. 1980. Engl., Sum. Engl.,
20 Refs., Illus. 

Phaseolus vulgaris. Water requirements. Water content. Agricultural equipment. Maturation. 
Harvesting. Cultivars. 

Field expt. were conducted at Clemson U. (USA) every yr from 1975-78 to study the accuracy 
of the heat unit system in predicting maturity date of snap beans. The growing-degree day
method was found to be unreliable. Indications were that other environmental factors, in 
addition to ternp.,affected the maturity of this crop. The available soil moisture for each 
of 10 plantings grown under natural rainfall varied greatly. Because of the unreliability ot 
the heat unit method, it was decided to integrate the available soil moistzre parameter
into the degree day method. The formula that gave the smallest C.V. was one using the daily
heat unit multiplied by a ratio of the available soil moisture to aconstant soil moisture 
value. Predicting the maturity of snap beans was improved by integrating available soil 
moisture 'nto the heat unit system. (Author's sunmary) D02 

0207 
14730 HOHIMANN, C.L., SCIIOONIIOVEN, A. VAN and CARDONA, C.Manejo
de las plagas de frijol (Phaseolus vulgaris Linnaeus, 1753) a travis de lautilizaci6n 
de sistemas de diversificaci6n del cultivo con malezas asociado a resistencia v'rietal. 
(Bean pest management using live weed mulches associated with varietal resistance).
Anais da Sociedade Entomoldgica do Brasil 9(1):143-153. 1980. Span., Sum. Engl.. 
Port., 4 Refs., Ilus. 

Phaseolus vulgaris. Enipoasca kraeneri. Injurious insects. Integrated control. Host-plant
resistance. Cultivars. Weeds. Herbicides. Pest control Colombia. 
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During the 1st dry season of 1978 (Jan.-March) a study on the effects of live weed mulchesassociated with var. resistance in beans on pest populations, virus incidence, and yield wascarried out at the Centro Internacional de Agricultura Tropical CIAT - Colombia.- It wasobserved that the live weed mulch, Leptochloa filiformis, and those weeds killed by herbicides had some effect on adult and nymph populations of Empoasca kraemeri: the presenceof weeds killed by herbicide decreased virus incidence. It was also found that the greatestdamage caused by larvae and the highest population of Chrysomelidae adults took placein the plots where weed seeds had been previously sowed. Var. Calima, susceptible to insectsand diseases, yielded less than var. P 14. Among the treatments where weed seeds had beenpreviously sowed, Calimavar. yielded more when insecticides were applied,by a treatment where seeds were followedkilled by herbicide; yields were significant regarding thecontrolP14 responded to the treatments and yielded more than Calima. The treatment inwhich weeds were killed by herbicides was effective, yielding 21% less than the completeprotection treatment. Yield analysis showed that competition occurred between weeds andbeans, and that the effect of weeds decreased bean yields by 25%. (Author's summary.
Trans. by L.M.J.) D02 

0208
14273 TOMPKINS, F.D., GUINN, MULLINS,R.S. and C.A. Optimizing plantspacing for commercial snap bean production. Tennessee Farm and Home Science
Progress Report 110:41-44. 1979. Engl., 3 Refs., Illus. 

Phaseolus vulgaris Cultivation. Spacing. Yields. Yield components. USA. 

In trials with the bean cv. Early Gallatin between row spacings 12, 24,and 36 in. andwerewithin-row spacings 6, 9,or 12 plants/ft. Av. pod yield/ac from 12-in. rows was 29%greaterthan from 36-in. rows. Pods were higher off the ground on plants in narrow rows. Increasingplant density from 6 to 9 plants/ft augmented pod yield by about 15% and a further increase to 12 plants/ft augmented the yield by a further 2.5%. The highest av. pod yield (6.2t/ac) was obtained fiom plots with 12 in. rows and 12 plants/ft of row. (Summary byHorticulturalAbstracts) D02 

0209
11690 VIDES, J.E. Control de malas hierbas en maiz v frijol. (lVeed control inmmize and beans). In Miranda M., H., comp. Cursos de rt .icci6n de Mafz y Frijol,Santa Tecla, El Salvador, 1976. Notas. Santa Tecla, Cei.:r,, Nacional de Tecnologia
Agropecuaria, 1976. pp.126-142. Span., 10 Refs. 

PhaseolusPulgaris. Cultivation. Weeding. Herbicides. Agricultural equipment. El Salvador. 

Some methods of weed control used in El areSalvador described, emphasizing chemicalcontrol. A list of the herbicides most frequently used on maize and bean crops is given,including application time and rates, the type of weeds and other aspects on the handlingof herbicides. Cultural control is carried out through cultural practices and the utilization ofimproved seed; mechanical control requires the use of any implement such as a cultivator.With regard to chemical control, herbicides can be classified as pre- and postemergence andthose incorporated into the soil. A methodology to calibrate different types of sprinklers isgiven according to the method of application: hand (with 1 or more nozzles) or mechanical(with a tractor). Two lists are given of the most important weeds found in both crops. (Sum.mary by C.P.G. Trans. by L.M.k).) D02 

0210 
14735 POLLAK, T. The response of beans to fluorodifen as affected oy light anlother factors. Ph.D. Thesis. Corvallis, Oregon State University, 1974. 8 4 p. Engl..
Sum. Engi., 51 Refs., Illus. 
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Phascolus vulgaris. Herbicides. Plant injuries. Climatic requirements. Light. Temperature. 
Cultivation. Soil requirements. Plant assimilation. Seedlings. 

Studies with fluoroditen were conducted to gain more information about its field perform
ance and-the influence of light quantity, quality and timing of exposure on its phytotoxic 
properties. Uptake and trarislocation in 3 plant species were also investigated. These studies 
were aimed at evaluating the usefulness of this chemical as a selective herbicide for con
trolling weeds in beans in Oregon (USA). Field data compiled for a period of 3 consecutive 
yr. indicated that the highest yields of green beans were obtained when fluorodifen was 
applied at a rate of 6 lb/ac preeemergence. At higher rates, crop injury was noticeable in the 
form of shortening of midrib and necrotic lesions on hypocotyls and other plant tissues such 
as cotyledons that came into contact with the herbicide. Occasionally these symptoms were 
observed at rates as low as I lb/ac under an unspecified set of conditions occurring in the 
field. A combination of fluorodifen applied preemergence and cultivation 2 wk. after emer
gence of the crop provided the best weed control. Shading the crop at different stages ot 
development did not provide an explanation for the cause of stem lesion development, 
but when shade was provided from application until the 1st true leaf, phytotoxicity was 
noticeable. Three soil types and 2 watering regimes did not provide significant, consistent 
phytotoxicity or stein burning. By the use of neutral density filters, different intensities 
of light with the same spectral emission were obtained in growth chambers. Bean and soy
bean plants were more sensitive to fluorodifen at low levels of light. The %dry wt. reduction 
decreased as the light intensity increased from 1000 to 2000 ft-ca. In determining the critical 
period in which light enhances fluorodifen injury to beans and soybeans, it was found that 
plants exposed to light on the 2nd-3rd day after planting were most severely injured. When 
filters were used to evaluate the influence of light quality on fluorodifen toxicity to beans 
and soybeans, these plants were more sensitive to fluorodifen when exposed to yellow and 
red light than whentexposed to blue or white light. Phytotoxic symptoms were observed 
especially under yellow light. Exposure to light at the time of crop emergence resulted in 
the greatest phytotoxicity. Autoradiography and radioassay results indicated that '4 C
fluorodifen was absorbed mostly within 6 hI after application. The distribution pattern 
remained fairly constant in beans and soybeans with the largest % of activity remaining 
in the treated portion at all times. Greater mobility of the label was observed in cucumber 
plants with sonic acropetal and basipetal movement recorded from the treated leaves 12 I 
after applications. Covering the treated leaf did not alter the uptake of fluorodifen in any 
of the 3 plant species. Following applications to stem and roots, a similar pattern was ob
served, rapid uptake but little or no mobility. In a separate study, the persistence of 
fluorodifen in soil subjected to different environmental conditions was evaluated by gas 
chromatography. Fluorodifen was degraded more readily under high temp. provided that 
the soil was dry. (Authurs sutnmart) 1)02 

0211 
13173 VIEIRA, C. Estudos sobre m~todos culturais para o feijoeiro. (Studies on 
cultural methods in beans). Informe Agropecuirio 4(46):31-34. 1978. Port., 9 
Refs., Illus. 

Phaseolusvulgaris. Cultivation. Planting. Spacing. Productivity. Herbicides. Brazil. 

The results are presented of several cxpt. conducted in Brazil to determine the effect of 
various cultural practices (planting distance, seed distribution within the row, and weed 
control) on bean productivity. The distances between rows were 30, 40, 50, and 60 cm and 
the distances between seeds, 2.5, 5, 7.5, and 10 cm. All the expt. indicated that production 
was higher with less spacing between the rows (30 cm) but difficulties occurred in mechani
cal planting and other cultural practices. The amount of seed used varied between 300,000
375,000 seeds/ha for a final population of 240,000-300,000 plants/ha. Weed control up to 
30 days after germination allows a max. yield to be reached. Recommended herbicides are 
DCPA, EPTC, nitralin, fluorodifen, and trifluralin. Results are presented In table form. 
(Summary by C.RG. Trans. by L.M. ) D02 Koo 
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0212 
14212 PUTNAM, A.R. and RICE JUNIOR, R.P. Environmental and edaphic 
influences on the selectivity of alachior on snap beans (Phaseolusrulgaris). Weed 
Science 27(5):570-574. 1979. Engl., Sum. Engl., 17 Refs., Illus. 

Phaseohls v'ulgaris. lerbicides. Soil requirements. Climatic requirements. Planting. Cultiva
tion. Soil water. Temperature. Organic matter. Ecology. 

The influence of several environmental and edaphic factors on alachlor selectivity in snap
bean was examined. Crop safety was consistently improved when alachlor was applied
preplant incorporated as compared to surface preemergence treatment. Under field 
conditions, max. injury occurred either when temp. during germination cool andwere 
rainfall was min.,or when temp. approached or exceeded 27'C and the soil was saturated. 
In the growth chamber, more damage occurred under low temp. regimes, although volatil
ization of alachlor from moist soil also produced injury under higher temp. Injury was less 
severe in soils high in OM content. Alachlor injury decreased after 5 cm of simulated rainfall 
were applied on a loamy sand. (Author's sumaiar.) )02 

0213 
14243 ROCIIA, J.A.M. and SARTORATO, A. Efeito da 6poca de plantio na inci
d~ncia do mosaico dourado do feijoeiro. (lffect oJ'planting tine on the incidence 
of bean golden inosaic). (;oiana-GO. Brasil, Empresa Goiana de Pesquisa Agrope
cuiria. Comunicado Tcnico-Cientflico v. 1. no. 1. 1980. lip. Port., Sum. Port., 
5 Refs., Illus. 

Phaseolus ,ulgaris. Planting. Timing. Cultivars. Bean golden mosaic virus. Pest control. Field 
experiments. Brazil. 

An expt. was conducted at the Santa lelena Exptl. Station in t;oiis, Brazil (17' 47' 53" S.) 
to identify the best planting times with regard to IGMV attack. The performance of 20 
bean cv. was studied in the field, 10 of which were considered tolerant to golden mosaic. 
Results indicated the 1st (Nov.) and the 2ild season (Dic.) as the most favorable for bean 
planting; the advantage of the 2nd season is greater due to the fact that harvesting coincides 
with the season of less rainfall, facilitating harvesting and yielding a product of better quali
ty. (Author's suminary. Trans. by L.1.I,- 1)02 F04 

0214 
14213 KANCIIAN, S.D. and JAYA('IIANI)RA. Allelopathic effects of Partheniutni 

h*sterophonis L. Ill. Inhibitory effects of the weed residue. Plant and Soil 53 
37-47. 1979. tngl., Suni. Engl. 22 Rofs. 

Phascohs vulgaris. Weeds. Allelopathy. Soil fertility. Plant development. Developmental 
stages. Nodulation. 

Growth toxins are released to the soil through leaching and during decay from the air-dried 
parts of Perthenini hysterophorus lie dry ieaves mLied to the soil inhibit nodulation and 
growth in leguies, branching in tomato (cv. l'usa Ruby), plant hei iht and tillering in ragi
(Eleusine coracana) cv. foorna, and yield in bean cv. Burpecs Stringless, cowpea, tomato 
and ragi, but have stimulatory effect on bajra (Pennisetumn typhoideumn) cv. II.B.I. The 
inhibitors released to the substratum remain active for about 30 (lays. (Author's sunmary) 
D02 

0215 
14321 KUENEMAN, E.A., SANDSTEI), R.F. and WALLACE, D.ll. Comments on 
plant arrangement, plant density and genotype x spacing interaction effects on 
yields of beans grown in monoculture. I. Rowspacing studies. In Bean Improvement 
Cooperative. Annual Report no. 21:26-27. 1978. Engi. 
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Phaseolus vulgaris. Cultivation. Spacing. Cultivars. Genetics. Yields. 

Results of 11 expt. on planting density in bean crops and the effect on yield increase are 
summarized. Narrow rows gave significantly higher yields in 7 of 9 expt. on row spacing. Cv. 
used had a different growth habit. Spacing x genotype interaction was frequent, some 
genotypes giving larger yield increases in narrow rows than others. The adoption of these 
spacings to commercial production systems implies certain difficulties in harvesting due to 
the lack of specialized machinery. (Summary by C.P.G. Trans. by L.M.F.) D02 

0216 
14736 WYS, D.L. Interaction of herbicides, disease, and cultural practices on 
growth and development of navy bean (Phaseolus vulgaris L). Ph.D. Thesis. East 

14 8 
Lansing, Michigan State University, 1974. p. lngi., Sum. Engl., 155 Refs., 
Illus.
 

Phaseolus vulgaris Cultivation. Herbicides. Diseases and pathogens. Growth. Plant develop
ment. Plant injuries. Chlorosis. Leaves. Soil water. Transpiration. Temperature. Fusarium 
solani. Inoculation. Roots. Ilypocotyls. 

Injury to navy beans from "PTC (S-ethyl dipropylthiocarbamate) was investigated as a 
function of soil moisture, planting depth, soil compaction, temp. available N and seed 
quality. Greenhouse and growth chamber expt. showed that both high and low moisture 
stress increased navy bean injury from EPTC.Deep planting increased the injury from high 
rates of PTC. Soil compaction in combination with EPTC greatly reduced navy bean 
growth. Ambient temp. of 20-30'C did not alter the susceptibility of navy bean to EPTC. 
Stimulation of navy bean growth by N as measured by fresh wt. was inhibited by EPTC. 
Field and greenhouse studies showed that IPTC injury was greater to mechanically damaged 
seed that to non-damaged seed. The interaction of EPTC and atrazine on navy bean was 
studied in fieldand lab. ept. Navy beans grown in so;%treated with the combination of 
L,|PTC arid atrazine develol:ed extensive leal chlorosis, greater than tire atrazine treatment 
alone. Navy bean yields in fieldstudies in 1972 were reduced 39% when grown in the 
presence of 0.55 kg atrazine/ha and 3.36 kg EPTC/ha, whereas, the single application of 
each herbicide reduced yields 0 and 14% , resp. In 1973, atrazine at 0.28 kg/ha did not 
significantly reduce yields, but in combination with 2.24, 3.36,and 4.48 kg EPTC/ha yields 
of navy bean were reduced 40, 30, and 62%, resp. The combination of atrazine and EPTC 
also reduced plant wt. and delayed flower and pod development. EPTC was found to 
increase wind blast injury under conditions of low relative humidity, high winds, and 
limited soil moisture. EP'C at 2.24, 3.36,and 4.48 kg/ha reduced tire chloroform-soluble 
leaf extract from the surface of navy bean leaves. Scanning electron micrographs confirmed 
that EPrC at 10.6 Al altered leaf surface waxes. EPTC at 10' and 10.6 At increased the 
transpiration rate. Increased uptake of 4 C-atrazine from solution was associated with the 
increased transpiration rate. Applications of EPTC at 3.36 and 4.48 kg/ha increased root 
rot severity and reduced yields in artificially infested soil. EPTC at 3.36 kg/ha and chloram
ben at 3.36 kg/ha in field expt. caused the greatest increase in root rot severity and yield 
reductions. Dinoseb and fluorodifin at 5.04 kg/ha caused the least root rot development 
of any herbicide treatment. In growth chamber expt. at 24°C, EPTC at 3.36 kg/ha and 
alachlor at 2.80 kg/ha applied to soil infested with Fusarium solani reduced navy bean 
root and shoot growth. Root rot severity was greatest in plants grown on FPTC treated 
soil at the 20'C ambient temp. The growth of navy bean was reduced more as the level 
of Fusarihm solani chlarnydospore inoculum level increased in the presence of EPTC, than 
without EPTC. Growth of a moderately root rot resistant navy bean line RRR041 was not 
reduced when grown in soil infested with Fusarium solani and treated with EPTC. None 
of the herbicides tested increased virulence of Fusarium solani when grown on potato 
dextrose agar supplemented with herbicide. 'PTC-treated navy bean seedlings were more 
susceptible to I-ttsaritum solan. than untreated seedlings. Scanning electron micrographs 
indicated that navy bean plants grown in EPTC had altered hypocotyl surfaces. EPTC and 
dinoseb increased the exudation of electrolytes, amino acidsand sugars from root and 
hypocotyl tissue. None of the herbicides tested increased Fusarium solani hyphal 6evelop
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ment in soil or liquid culture. Dinoseb reduced hyphal development by the greatest amount 
of any herbicide tested in soil and liquid culture. (Author's sumnary) D02 E03 

0217 
14716 RONZIiLLI JUNIOR, P. Comparaq~o de herbicidas na cultura consorciada 
de milho (Zea mays L.) corn feijo (Phascolus vulgaris L.) (Comparison ol 
herbicides in bean intercropping with maize). Tese Mag. Sc. Viqosa, Minas Gerais, 
Universidade Federal de Viqosa, 1980. 45p. Port., Sum. Port., 65 Refs., Illus. 

Phaseolus vulgaris. Weeding. Herbicider. Intercropping. Zea mays. Weeds. Plant injuries. 
Statistical analysis. BraziL 

Combinations of herbicides chloramben and sodium salt of acifluorfen were evaluated at 
rates of 0.0, 1.5, 3.0, and 4.5 kg/ha and I/ha, resp. in beans intercroppel with maize. The 
former was efficient in controlling narrow-leaf weeds, while the 2nd controlled broadleaf 
weeds. Predominant species were* Brachiaria plantaginca, Ipomoea sp., and Bidens pilosa. 
No signs uf toxicity were observed in the crops as the result of herbicide application. The 
best treatments for intercropping were: 3.0 kg chloramben/ha and 3.0 1 sodium salt of 
acifluorfen/ha; 4.5 kg chloramben/ha and 3.0 1 sodium salt of acilluorfen/h1a; and 4.5 kg 
chloramben/ha and 4.5 1 sodium salt of acifluorfen/ha. (Author's summary. Trans. by I,. 
M.F) D02 

0218 
14303 WALKER, SR. Toleraree of navy bt.ns tw the post-emergence herbicides 
bentazone and dinoseb. In Conference of the Council of Australian Weed Science 
Societies, Ist., Kingaroy, Queensland, 1978. Proceedings. Australia, Queensland 
Department of Primary Industries, 1978. pp. 97-202. Engl., Sum. lngl., 3 Refs., 
Illus. 

Phaseolus vulgaris. Herbicides. Host-plant resistance. Plant injuries. Yields. Austrai~a. 

Post-emergence applications of bentazone at I and 2 kg/ha and dinoseb at 1.1 2 and 2.25 
kg were generally well tolerated by navy beans in 3 trials on red clay loam soil during 
1975-77, though under conditions of high temp., dinoseb caused leaf scorch, stunting
and reduction in the crop yield. No differential var. susceptibility to either herbicide was 
evident. (Summary by Weed Abstracts) D02 

0219 
14397 COOK, G.T. and DUNCAN, II.J. Mode of action of thiocyanates and' 
iodides in aminotriazole formulations. Pesticide Science 10(4):281-290. 1979. 
Engi., Sum. Engl., 26 Refs. 

Phaseolus rulgaris. Inhibitors. Metabolism. Leaves. Amino acids. Plant-growth substances. 
Ilerbicides. Plant injuries. 

Ammonium thiocyanate (I) was shown to inhibit the oxidation of aminotriazole (3-amino
1,2,4-triazole) in 2 free-radical generating systems: (a) riboflavin photosensitised oxidation; 
and (b) oxidation by hydroxyl radicals. Evidence from in vitro studies is presented to show 
that I could enhance aminotriazole performance by being preferentially oxidized within the 
leaf, thereby preventing aminotriazole free-radical formation and subsequent conjugation
with amino acids and other compounds. This opens up the possibility of a whole new range 
of additives which could enhance translocation by inhibiting free-radical ieactions. A com
parison of possible inhibitors revealed that cyanides, iodides and perhaps bromides may be 
of use in this respect. In addition to inhibiting free-radical reactions. I and potassium iodide 
(11)were shown to have a considerable effect on the uptake of aininotriazole by bean leaves 
,var. Canadian Wonder). In the absence of additives, uptake of aminotriazole was negligible 
(1.8%): in the presence of a I:1 J ratio of I or II, uptake of aminotri,',ole was increa:;.d to 
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36.6% and 54.2%, resp. At a 3:1 Il ratio of additive:aminotriazole, the resp. figures were 
63.5%and 81.0%. II appeared to be Cie more efficient of the 2 additives at higher humidity. 
llowever, the results and observatioius indicated that the situation may be reversed under 
Iow-humidity conditions. (Author's summary) 1)02 COO 

0220 
14790 McLAU;IIGLIN, M.F Crop growth anJ weed competition. Ph.D. Thesis. 
Ithaca, N.Y., Cornell University, 1978. 187 p. Ingl.,Sum. Engl., 188 Refs., Illus. 

Phaseolus i'ulgaris. WcAds. Weeding. Herbicides. Spacing. Germination. Seedlings. Leave.,. 
Growth. Soil requirements. Soil water. Soil temperattiie. Seed characters. Snap bean. USA. 

The effect of Amaranthus retrolextis on PIhaseolts itulgaris was investigated in field, 
greenhouse and controlled environment trials. Of the following cultivation treatments: 
herbicides + cultivation, herbicides aln)e, cultivation alone or crop spacing, seed yields were 
incre,tsed with close row spacing. In controlled environment and field conditions a reduction 
in light intensity reduced emergence ard 4rowth in both I. rulgarisand -, oeds. LAI through
out the growing season was greater but ,(;RGwas lower in A. iulgaris than A. retroflexus. 
(Sumaoa."r by Ield Crop Abstracts) 1)02 ('02 

0221 
14225 DUTRA, L.G. et al. Espaqamento e densidade de plntio de feijio da seca 
em irea de Campo-Cerrado. (Spacing and densit' o bhean planting during the dr' 
season in a (ampo.Cerrado area). Revista Seiva 39(88): 1-9. 1979. Port., Sum. Port., 
Engl., 7 Refs. 

lPhaseolus i'ulgaris. Cultivation. Spacing. Yields. Fertilizers. Green manures. Soil analysis. 

An expt. to study the spacing and densities of separate plantings was carried out in the 
Central Plateau in Irazil (16 ° 19' 48" S. and 480 58' 23" W.) for 4 consecutive yr iii the 
same .area. Basic cheroical fertilizer was used during all the pases ol" the expt.: green 
fertilizer containing ('rotalaria itice'a %as applied only during the last 3 yr. The results 
showed a linear effect on the component spacing, certified by the Tukey test at a 5% level 
of significance. A distance of' 30 cm between the rows was better, and the quadratic effect 
f6r the component density of the planting, was more favorable Mien the spacitg btween 
the ho es was 10 and 15 cin. (Author's srnim'arr') )02 

0222 
14359 LABRAI)A, It. Las malas hierbas y so combate en aigunas hortalizas y fri
jol. (Ilteeds and their control in sore regetables anrd in beans). Boletfoi de Reserims. 
Serie Agricultura 4(8):545. 1977. Span., 146 Refs. 

/'/aseolus iulgaris. Wee.ds. Ilerbicides. Weeding. Research. Cuba. 

A bibliograplhic review on dilferce aspects tclated to sreed incidence in sonic vegetables and 
in beans and their chtemical control is giVer irlIuding: compositin of weed species, par
ticular tioecoiogic aspects of weeds, role of' forner crops, critical period of competition 
V1ith crops, use of herbicides and their effeT ts. herbicide residues and economic ef'iciency. 
and techniques for tleir use. (Summap I.' 1.1. rans, hr, 1.,1.I) )02, 

0223 

14349 BARTHA, L. and NANCARROWV. R.J. Field determination of bean quality. 
Journal of the Australian Institute of Agricultural Science 45(4):257-260. 
1979. Engl., Sum. Engl., 18 Refs., Illusm 
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Phaseolus vulgaris. Pods. Cultivars. Selection. Harvesting. Timing. Climatic requirements. 

Yields. Australia. 

Sampling of pod density from commercial and exptl. bean plots has shown changes in pod 

density to be a satisfactory measure of pod quality. It is suggested that by sampling the 

more advanced pods from a crop the timing of the harvest operation, to maximize yield 

and quality, can be predicted. (Author's summary) D02 

0224 
14770 IIERNANDE'Z C., C.J. Asociaci6n de maiz, frijol y papa con diferentes 

poblaciones de papa y tres niveles de fertilizaci6n nitrogenada al maiz-frijol, en 

el Valle de Quetzaltena-ago. (Association of maize, beans, and potatoes with 
different potato populations and three levels of nitrogen fertilizer to maize-beans in 
the Valle de Quetzaltenango). Tesis Ing. Agr. Guatemala, Uiiiversidad de San Carlos 

de Guatemala, 1977?. 32p. Sprin., 30 Refs. 

Phaseolus vulgaris. Cultivation systems. Intercropping. Zea mays. Solanum tuberosum. 

Spacing. Yields. Costs. Income. Guatemala. 

In 1974 an expt. wvas conducted to study different plant dersities of potato and N fertiliza
tion of maize-beans in maize-potatoes-beans in association at the Centro de Investigaci6n 

Agricola de Occidente "Labor Ovale" of the Instituto de Ciencia y Tecnologfa Agricolas 
(ICTA), located in Olintepeque, state of Quetzaltenango, Guatemala. Characteristics of the 

area are: 2400 m.a.s.l., area of low-montane, humid forest, fine sandy loam soil with 

volcanic ash. Potato var. Alpha, bean var. Bolonillo, and maize var.San Marcefio were used 

in 18 cropping systems, maize and bean popuilations were constant (33,333 and 16,666 
plants/ha, resp.)?6 potato densities (6944, 7575, 8333, 10,416, 13,888, 20,833 plants/ha) 
were used with 3 levels of N fertilization (75, 100, and 125 kg/ha). An analysis on profitabi
lity was conducted for each system, based on the cost/benefit ratio. Results indicate that 
potato densitie do not affect maize yield. A highly significant difference zvsobserved in 
the profitability of die systems used; the treatment of highest returns for maize-potatoes
beans in association consisted of 75 kg N/ha and 6944 potato plants/ha. Tables are included 
on the statistical analysis of profitability and on maize yields. (Summary hi, C.1.G. ircns. 
by L.A1.F.) D02 

0225 
11688 REIS, M.S., VIEIRA. C. and BOLSANELLO, J. Efeito do plantio de filei
ras duplas de feijoeiros (Phaseolus vulgaris L.) sobre o rendimento e seus compo
nentes. (Effect ofplanting beans in double rows on yield and it. components). Re
vista Ceres 26(145):310-315. 1979. Span., 3 Refs. 

Phaseolus vulgaris. Spacing. Planting. Yields. Yield components. Brazil. 

Three expt. wvere carried out in order to study the effect of single and double rows of bean 
plants on yield and its components. The single 'rows were placed 50 and 60 cm apart. The 
double rows were placed at tl,' same intervals, with spacings of 20 and 30 cm between the 
pairs. It was concluded that tll, double rows were not advantaLeous to bean yield. (Author's 
summary) D02 

0226 
14783 SHENK, M. et al. Respuesta de frijol (J'haseolus vulgaris L.) a diferentes 
manejos de la vegetaci6n. (Bean response to different plant managements). Turrial
ba, Costa Rica, Centro Agron6mico Tropical de lnvestigaci6n y Ensefianza, 1979. 
pp.L19/1-L' 9/8. Span., Sum. Span., 2 3 Refs. 

Paper presented at Reuni6n Anual del PCCMCA, 25a., Tegucigalpa, Honduras, 
1979. 
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Phaseolus ulgari. Land preparation. Weeds. Weeding. Herbicides. Cultivation systems.
Yields. Costa Rica. 

Several plant management systems, based on zero tillage, were compared with traditionalmechanization systems. It was demonstrated that the zero tillage systems, that provideadequate weed control during the growth cycle, give yields that are agronomically andeconomically superior to those obtained with cor.ventional mechanizatior. The applicationof 1.5 kg glyphosate on the sprouts 24 days after he vegetation has been cut, resulted inyields of 1384 kg/ha. Vith traditional mechanization, yields were 1169 kg/ha and thetraditional system yielded 77 kg/ha. [he traditional system consisted in simply scatteringthe seeds on weedy land and immediately covering them by cutting the weeds present atthat moment. It was also shown that it is possible to significantly improve yields in thetraditional system with the simple modification of planting in hill-plots or with cuttings,instead of scattering seeds on weedy land. This modification gave yields of 495 kg/ha.
(Author'ssunarv.Trans. hi' ,. 1h) D02 DO 3 

0227
16071 STOLK, J.H. Stamslaboiien onder glas. (DivarfFrench beans under glass).
Groenten en Fruit 35(38):55. 1980. Dutch. 

PIhaseohls 'ulgaris.Dwarf bean. Snap bean. Pods. Agronomic characters. Yields. 

Data are presented on the yields/m 2 and pod characteristics of I I dwarfPhaseolusvulgaris
cv. with once-over or multiple harvesting, assessed from trials in several places. For eitherharvesting method Preresco, Kap-Prevabel, and Rubio were the most suitable; Lotus was
also satisfactory for once-over harvesting and Centrum-Resulta, Prelude, and Piter for
multiple harvesting. (Sumnnary'by tlorticulturalAbstracts) D02 

Secalso 0034 0045 01600119 0486 
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D03 	 Cultivation Systems: Intercropping, Rotational 
Crops 

0228 
14319 ItOLLE, M. et al. Prueba de 6 arreglos cronol6gicos de mafz (cv. Tuxpehio 
y Local), frfjol (Phascolus ,ulgaris c%. Turrialba 4 y CATIE I) y caupi (Vigna 
unguiculata - cv. Centa 105) en el cant6n de PIrez Zeledon, Regi6n Pacifico Sur, 

Costa Rica. [Trial on 6 chro'nologieal irrangements of maize (ev. Tuxpeio and 
LocalJ, beans (cv. Th.rrialba 4 and CA7I/ 1) and eowpea (cv. Centa 105) in tihe 

Perez Zeledon canton, South Pacific region, ('osta Rical. Turrialba, Costa Rica, 

Centro Agron6mico Tropical de lnycvtigaci6 n y Lnsefianza. Programa de Cultivos 

Anuales, 1978. 25p. Span., Sum. Span. Illus. 

Paper presented at Reuni6n Anual del I'CCMA, 24a., San Salvador, 1978. 

Phaseolus vulgaris. Cultivation systems. Intercropping. Rotational crops. Planting. Spacing. 
,rimiig. Climatic requirements. Stastistical analysis. Experiment designi. Yield components. 
Yields. Costa Rica. 

In order to measure the effec: of crop intensification on a plot, the fullowing 6 combinations 
were tested in the 1977 crop yr: maize + beans; maize + bean intercropping + beans; maivc/ 
bean intercropping + mai7e/bean intercropping; maize ' ,owpeas; maize/cowpea inter
cropping + cowpeas; maizc/cowpea intercropping + maize/cowpea intercropping for the Ist 
and 2nd plarkting seasons; resp. Trials were set up in 4 farmers' fields that had different 
rainfall regimes and :,oil characteristics. Maize cv. Tuxpefio and Local and bean cv. Turrialba
4 were planted during the 1st sca: oa and cv. ('atie in the 2nd; cowpea cv. Centa-105, in the 
season dtfing which the regional farmers usually plant. Beans and cowpeas were inter
ciopped 8 dzys after maize in te Ist season and simultaneously with maize in the 2nd. 
Spacings among rows varied; among plants, maize was planted in hill-plots at 0.5 m (2 
seeds/plant); and beans or cowpear at 0.2 m (2 seeds/plant) and 2 rows/each row of maize. 
Fertilization was determined by soil analysis, using an intermediate level to define rates and 
elements to apply. Insect control was preventive for IPImllophaga spp. in maize and Diabroti
ca spp. in legumes. One to three fungicide aoplications were made during flowering and 

fructification to prevent diseases, mainly Rhizoctonia and Isariopsis,depending on predom
inant climatic conditions at the jte. Plots consisted of 5-7 rows, 8-10 m long, 2-4 re
plications/site. Plants were counted at the beginning of the cultivation and at harvest. Yield 
was measured by harvesting 3-5 central rows and registering for maize, the no, and wt. ot 
corn cobs, wt of grains, and moisture % In the case of beans and cowpeas, the grains were 
weighed and seed size evaluated. Data on yields and their relation to prevalent rainfall 
regime and soil conditions were .,iscussed. (Author's sioninarY'. Trans. bY I.M.I) 1)03 

0229 
14238 VIEIRA, S.A., BEN, J.R. and GASTAL, F.L. DA C. Avaliaqo do cultivo 
de milho e feijio nos sistemas exclusivo e consorciado. (Evaluation of maize and 
beans in pure stand -nd mixed cropplngin alternatedstrips). Pesquisa Agropecuria 
Brasileira 15(1):19-26. 1980. Port., Sum. Port., Engl., 19 Refs., Illus. 

Phaseolus vulgaris. Zea mays, Intercropping. Production. Productivity. Yields. Income. 
Economics. Brazil. 
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The behavior of maize and beans in pure stand and intercropped in alternated strips and 
peasant Farming situation were studied in relation to grain production, land use efficiency, 
gross income and gross profit. hFilebest grain production in maize was achieved with pure
stand and alternated strips. The potential production of grain beans as a monoculture was 
reduced in 32-50% when planted in association with maize. Economic studies of grain yield
performance over all systems, with relative values for 1978, showed that the treatments in 
alternated strips were the most profitable and thealso gave a better effective land use 
with the index of 157% (Author's summary) D03 

0230 
14354 AIDAR, Ii. and VIIIRA, C. Cultura associada de feijio e milho. Ill. Efeitos 
de populaq5es de plantas sobre o feijffo da seca. (Bean/maize intercropping. Ill. 
L'ffects of plant population on dr' beans). Revista Ceres 26(147):465-473. 1979. 
Port., Sum. Port., Engl., 16 Refs. 

laseolus rulgaris.Zea nay's. Intercropping. Planting. Timing. Spacing. Maturation. Harvesting. 
Yields. Productivity. Income. 

Tn o expt. were carried out at \'iqosa, state of Minas Gerais, Brizil, in which maize was 
planted at the beginning of the rainy season and field beans were sown between the maize 
rows, when the maize had begun to dry. A factoriil design was used with 3 maize plant 
populations (20, 40, and 60 thousand/ha in I expt., and 20, 30, and 40 thousand/ha in 
the other) x 5 bean densities (t. 100, 200, 300,and 400 thousand seeds/ha).As would be 
expected, maize yields %kerenot affected by the bean crop. Bean yields were low and no 
differences in yields %%ere obtained among the 5 bean planting densities. In I expt. the 
bean yield was higher sitl the lowest maize plant population, w)hile in the other expt. 
the bean yield was not affected by the maize populations. Beans increased tle protein 
production/area by 10-19% . The 1I1R was higher at tile lowest maize plant population.
reaching approx. 1.5. %shilewith tile other populations the ratio reached approx. 1.3. A.,
the bean crop does not affect the maize lield, any bean productioii is aii extra gain for 
the farmer. Depending on the ratio of tilt bean price to the maize price, it may be 
economically justifiable to decrease the maize plant population (which decreases the maize 
yield) in order to benefit tile bean yield. (Author's summar.) )113 

0231 
14315 LOPI.Z P., F.M. Ensayo preliminar de asociaci6n de cafia (Ie azticar con 
frijol ('relimtinary trial o] sugar cane in association with beans). Tesis Ing. Agr.
Lima, Peril, Universidad Nacional Agraria La Molina. 1972. 88p. Span., Sum. 
Span., 21 Refs., Illus. 

Phascois ridgaris. Intercropping. Cultivation systems. Cultivation. Planting. Spacing.
Experiment design. Yields. Yield components. Climatic requirements. Weeding. Costs. 
Perli. 

The agricUltural potential ,f' tile sugar cane-producing area of Peru cali be increased. It 
is possible to associate sugar cane during its Ist stage vt irowth and development, with 
other crips 0 ith hort e.roksth cycles, among them beans. especially in rainy seaso ns when 
sugar cane grtsss very sIh Iy. This Ist c\pil. trial was colnducted to obtain the aissociation 
t'f sugar antie v.;th i I;tt var. "Pananito mejorado'" i that there were no interferen ces 
with roUtine cultural labors of sugar cane cultivationi, so has t( study the effect of bean 
intercroppin ' on the height (it the sugar catic steis and tillerting. I'lie expt. was conducted 
at the Laipay 2,A ficid, helonging: to the C'operativa Agrtria de Proiducci6u Paramonga
Ltda. no. 37 in the Valc tie PIativilca, I i a. ile association wkascarried out with tile 3rd 
ratoti (i' tile sugar caite var. 1132-85601 between May 25-26th, 2 mo. after the 2nd cutting.
A completely randomized block lesiOti was used with 3 treatments aiid 5 replications.
Teatments studied were: (a) double rows of beans between sugar cane rows; (b) a single 
row if bea ns betwee n sugar cane ro\%s; alld (c sugar cane without beans (check). ResLlts 
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obtained show that tile % of depopulation in sugar cane %%:s not significant and i great 

variability of' depopulation existCd ill tile exptl. field. Likewise, it was concluded that 

the 2 treatme tis of bean intercropping did not exert a significant effect on the n. of 

tillers and on the sugar cane stem height. It %\asalso found that the treatment (a) signifi

cantly outyitlded treatment (b). On thle other [land, no significant differences have been 

obtained lor the following chariac teristics evaluated in beais: no. of pods/plant, ,vi. of 100 

seeds, and rt0. of healithy pods. The no. of empty peds ssas significant. Comparisons 
av. obtained for tie ti. of reans/podbetween tire av. of' var. it nonocu ttire, and tire 

Ive shtit that tihey were not affected by beallrJoltivation and other factor:;. I lowever, the 

ni. of pods/plant decfersed ripprox. 50% . ('orrelations between the no. of tillers and no. 
treatment, reveal thilt a slight redusction existed il the no.of pods/linear fit o ro\\ ill cach 

of pods when tire no. of tillers w\as increased. Through field observations, it has been 
intertere with tire cultural p ,.i,'tices of' sugarconfirmted that tire ctipantn crop did not 

iselfcane cultivatiot, except itt sieeo coitrol nce preeiergent hturbicides cout itiot be 

on sugar care. ie. it crop yields \kerc 435.3 kg/ha in treatment (a) and 284.5 kg'lta in 

treatmtent (b). Costs/ha were S/. S531.13 and S/. 6260..82, resp. lissever, bean yields in 

each treatment have nit counterialanit ed their resp. protduction cost. Thetefore, sugar 
CatC/bcall as.;ociation was considered uneconotical, hut a reduction ill Costs na' be 
possible. (..luhor' "s nitarr. Trans. hy L.A...) )03 

0232 

12650 LIMPRISA CAPIXAII.\ I)1 PiS(LIISA At;ROPI-UARIA. Sistemas de 

feijio. (Maize' and heat production srsttems). Viana-IS,produqo para milho e 

Irasil. Circular no. 121. 1976. 39p. Port.
 

I'haseolts vulgaris. Technology. Cultivation systents. Planting. Spacing. Ilarvesting. Yields. 

Brazil. 

bean and maize prodlCIon systetis are given, based ot tie coclusiosns of a rteetingFive 
I spfrito Saritor,among researchers, e\tensro miwkers, arid producers, codltoed iii Viana, 

Iiazil (May 1976). Sysi-its adapt to te regional contitttn and to the characteristics of 

tire group of fariers lor wh om tile% arc desiertd: I) beanrs, larniers witll a high level of 
hearts, farner:;technological kntolcslge an \kil to accept tlt H.-nsler of teioltigy; (21 


with primary education0 that successully practice sonme techniqIes; 13) beans, iaricrNs\ith
 

a tow levt'l rl tcltohogical kCrot'K-.
I,, eleentit practices, aid simplie etliplllt (41 
,rod reCTeptlvlly: antd 15) beants/ttaize. a 1r0"tteans/ntaize, a superior level otfetlrhg. 

level of educatiot and tecinology. ('haracrcrr,'tre, of tilt product and of producing areas 

are described. Soil preparatiot, soil aniendincnt .tnd tcrttli.,atitn, planting, ulItural prac

tices, harv.stinz, post-harvest treatert', storage, antd csrtrtit.cializatit are included. 

i'illiijc data ott Cach so.stemn are ct err. iStoniart bt 1.1. Trais. !r I..,. l.., )03 

0233 

13182 VIt IRA, ( Cultivo consrciado de milhi coin feijiHo. 1.t' ai:v.hrart inter. 

cror/rpinL,!. lilurine r\ tpecrrirro 4(.16 ).42-45. INT79. Port., 8 Ret,.. 1Ir1t. 

'/has'ohtsvrulari. lo 'a lintercrrpping. Spacing. Cultivars. Yields. Brazil. 

tire advantaesAspects 0ut itat1ehiearll ltrcropplll Illt Minas Gerais Hifr:r/il are ciVei aitd 

of this systemti, that t es tr a reuatt e\tenrt agriCuitrat tehitrues to obtain higher yields, 

Ire result, of some ttldies utn rai/,/bear intercruppng are included. Moreare highlighted. 
efficient latd wirawe a, well a, tile e\tra prufit that beart ultivatiOn represents for the farrtte! 

when ritaize prtthCtitt. r 'i'arytile result (0' its ,ssrciatioit are amongas with bean,, 


tire adsantaves melttiotnCd ofi tirs systt'll1. PIlanting approx. 

does 10t 

160,000 hean seeds/ia is recoit

mended fit the rails seas it. for the dIry\.. ast)i, a higher density. ('limtbirg bean var. give 

better results duriit tile dry, scarM since nltai/e supplies amadeluate support; tn tire other 

hand, lodging is reilced tl tis s\ teit compared itamaize it lre,apparenitly due tonl Ittelt 
the better rrotring caIWd b ' tire presence sit tire lgum. (Srolrarr rr 1.lL.Trats. hi' L.M. 

I'j)11)(3 

95 



0234 
147.2 BURGOS, C.F. and MENESES, R. Prueba de seis arreglos cronol6gicos de 
maiz, frijol, arroz y yuca en Cariari. Pococf, Limbn, Costa Rica. (Trials on sixchronological arrangements of maize, beans, rice, and cassava in Cariari, Pococl, Li.
mdn, Costa Rica). Turrialba, Costa Rica, Centro Agron6mico Tropical de Investiga
citn y Enseilanza, 1979. pp.L33!l-La3/15. Span., Sum. Span., 2 Refs., Illus. 

Pe:per presented at Reunion Anual del PCCMCA, 25a., Tegucigalpa, Honduras, 
1979. 

Phaseolus vulgaris. Cultivation systems. Intercropping. Rotational crops. Energy producti
vity. Income. Costs. Economics. Costa Rica. 

The performance of 6 chronological arrangements of maize, beans, rice, and cassava wereevaluated on a farm of the Distrizt of Cariari, Cant6n Pococi, Limtn Province, Costa Rica.The systems under evaluation consisted of monoculture crop rotation, crop rotation of a
monoculture followed by association, rotation of associations and association followedby relay cropping. Three arrangements were performed as designed before planting. Dataof one, rice followed by rice, were not included in this report since production was lost in
2 replications due to damage by birds. The other 2, maize followed by maize and beans inrelay cropping, and rotation of maize associated with rice, suffered modifications due to the
climatic conditions and the lack of adaptation of bean var. Turrialba 4 to the environment
of the area. The LFR was estimated for the 5 systems showing acceptable performance. The
high.st LI'R (2.27) was given by tilesystem maize associated with cassava followed bybeans intercropped with cassava stems (M + C + B3). The LER that followed in descending
order was that estimated for the system cassava followed by beans C + B (1.98). The system
maize followed by inai7.: gave a LER of 0.99 in comparison. Yields for each one of the 5systems are expressed in terms of Mcal./ha. The system M + C + 130yielded 61,115 Meal./
ha while the system C + B yielded 55,016 Mcal./ha. However, the system with maize isrecommended due to its importance in family consumption. In terms of net income, thesystem C + 11yielded more (CA 54123/ha) than system NI+ C + B (CA $3742). Traditional 
systems in the area are maize followed by maize, maize and cassava in association, and cassava in rnonoculture. Results of this expt. and those obtained in studies on land prepara
tion, static surveys, dynamic surveys and records, socieconomic studies and fertilization
.studies were used to develop an alternative cropping system for farmers of the area. Thealternative has been prepared in form of a document consisting of 3 parts: a description ofthe area in which this system can be applied; a detailed description of the system, comparing
it to the traditional or.,; in agronomic and economic terms: and the exptl. evidence thatverifies tilechanges included in the alternative. (Author's summary. Trans bY LA..F.) D03 
100 

0235
15433 DAVIS, J. Relaciones de competencia entre frijol y maiz en sistemas de
asociacion y sus inferencias para el mejorabniento gen~tico. (Competitive relations 
between beans and maize in assc-iated s'stemns and their inferences on geneticimprovement). Cali, Colombia, Centro Internacional de Agricultura Tropical. Seminariis Internos. Serie S1.-6-81. 1981. 35p. Span., Sum. Span., 12 Refs., Illus. 

lhaseolus vulgaris. lea mais. Cultivation systems. Intercropping. Agronomic characters. 
Selection. Cultivars. Yields. Income. Colombia. 

The process of selection in climbing bean improvement should be conducted with maize inasscciation due to the high cost of -;ole cropping with stakes or with a trellis system. The
relation between yields of beans and maize is iegative and tie regression coefficient is
normally between -1and -2. In other words, for each additional kg of beans, betweer 1-2 kgof maize is lost due to competition. 'Ilie line of regression may be used to forecast yieldsof maize in monoculture and the reduction of' maize yields serves as an index of the com
petitive ability of beans. Therefore it is not necessary to plant tileresp. monocultures. Themost competitive bean genotypes have higher yields in association with maize. However, 
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to be more productive. More com

petiive var. are taller and of later maturity and are of growth habit IVB. The most 
in monocu~ture the var. of less competitive ability tend 

com

petitive maize var. are also tall. Early-maturing and shorter var. show interesting possibilities 

for association, but they have to be selected for resistance to stem lodging. Economic 

analysis ihows that the most competitive bean var. (habit IVB) produce the highest income. 

Habit IV B attributes a high capaciLy to survive regardless the competence by maize, weeds, 
an earlier-maturing plantdiseases, and pests. To study the change in the type of plant to 

(habit IVA) that, together with an earlier-maturing maize, alows the relay or rotational 

to be extended to other crops, improved cultural practices and resistance to majorsystem 
should be included. These are the objectives of the program and thediseases and pests 

results obtained up t(. date, indicate that beans can be selected for a reduced competitive 

ability and higher productivity in association with maize in early generstions. (Author's 

summary. Trans. by I..I.) D03 GOO 

0236 

13161 EMPRESA BRASILE!RA !)F ASSISIIN-IA TECNICA E EXTENSAO 

de Droduqlo para o feijio: Santa Catarina. (Bean productionRURAL. Sistema 
systern: Santa Catarina). Santa Catarina-FL !srasil. Sistema de Produqo. Circular 

no. 61. 1977.31p. Port. 

Phaseolus vulgaris. Technology. Cultivation systems. intercropping. Cultivation. Pest con

trol. Brazil. 

of Litoral, Vale do Itajai.Two bean production systems are given for farmers of the areas 
Valt do Rio do Peixe, Planalto, and the northern and eastern part of the state of Santa Ca

tarina (Brazil); this is the 1st attempt to combine technology and the experience of local 

extension workers and producers to promote an improved utilization of available resources. 

The.lst system is for farmer:; who plant monocultutes and basically use mechanization and 

animal traction as well as family labor; the 2nd iystem is for bean/maize growers who use 

family labor, basic equipment, and animal traction. Soil conservation, conservation of soil 

acidity and fertility, land preparation, fertilization and planting, cultural practices, disease 

and pest control, harvesting, and storage are included in the technical recommendations. 

Technical coefficients of the 2 systems are included. (Surnnary' by LB. Trans. by L.M.f':) 
D03
 

0237 
13502 GONZALEZ M., C. AniUsis agroecon6mico del frijol asociado con carta de 
azticar. (Agroeconomic analysis of beans in association with sugar cane). Tesis Ing. 
Agr. San Jos6, Universidad de Costa Rica. Escuela de Economia Agricola, 1975. 
6 4 p. Span., Sum. Span., 21 Rcls., Illus. 

Phaseolus vulgaris. Cultivation systems. Economics. Saccharun ofi]cinaruin. Intercropping. 
Costs. Income. Productivity. Costa Rica. 

An agroe~onomic study was conducted on bean cultivation in association with sugar cane on 
' 

the farm La Argentina, province of Alajuela, Costa Rica, located at 10002 N lat. and at 
84021 ' W longitude at an alt. of 825 m.a.s.l. There are 2 well-defined climatologic seasons: a 

rainy season from May.Dec. and a dry season from t)ec.-April. An av. min. temp. of 17.8°C 
and an av. max. temp. of 29.70(C occurs. Specific objectives were: (a) to determine produc

tion costs of vineless bean cultivation in ::ssociation with sugar cane; (b) determine the cost
benefit relation in this syste:n'; (c) determine the net return/invested col6n: (d) establish the 
agricultural potential of this pL:nting system; and (e) analyze the possibilities of reducing 

the items of highest expenditures. Results indicate that production cost was Col6n 

S 1776.25/ha; highest expenditures being planting (57.97%) and harvesting (bean recollec
tion, beating, and cleaning, 24%). Net income was Col6n $ 2879.75/ha, based on a produc
tion of 704.61 kg/ha. Net return/invested col6n was 1.62, which expressed in %gives a net 
return of 162% . Cost-benefit relation of this system was 2.62. Agricultural potential in the 
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districts of Grecia, Atenas, Pois, Valverde, Vega, Naranjo, and Central ol tile province ofAlajuela, and Santa 13irbara and Central of the province of Ilkredia, showed that there are2380.22 ha and a production of 1,677,121.85 kg with at; av. yield of 704.61 kg/ha.
(Author's suninar'. Trans. h' 1.M..) 1)03 

0238 
12649 'MPRI'SA BRASILI.IRA Dl: ASSISTIF3CIA TI'CNICA I: [XTINSX(O
RURAL. Sistemas de produqio para feij'o: Territ6rio Federal de Rond6nia. (Bean
production si'stems: Territorio Federalde Rondinia}. Vila de Rond6nia-RO, Brasil.
Ssirie Sistemas de Produs;5o. Boletim no. 66. 1976. 23p. Port., Illus. 

Phaseohs vtulgari'.. Cultivation. Cultivation systems. Planting. Spacing. Harvesting. Yields. 
Brazil. 

Two bean production systems are giv'n, result of the neting conducted at Vila de Rond6nia, Territorio I cderal de Rond6nia. Brazil in Dec. 1976. The analysis of actual cultivation
in the region is included a; well as the diagnosis of characteristics and pertinent recoin
mendations. The Ist systen is l'r farners %ith a high level of education, sufficient experience in bean cultivation and Lood receptivty the 2nd, for larmencs with ,i tow level of education who practice a traditional cultivation * sten. A description of the priduct and of thebean-producing regions (climatic and edaphic aspects), the distribution o! properties by size as well as a map of the included arca arc given. I arnl planning and the choice of'area, soilpreparation, planting, iultoral pactices, harvcstin. andipost-harvest treatment, storage, andcommercialization are included. I-or each system. tables on pest control and the technical
coefficients/lia are given. (Stmunarv hi- I.B. Trans. hi, I,.M. )03 

0239
15017 (ASt I L.L.\NOS I)., V.I. Comportamiepto dc la yuca (Manihot escttinta
Crantz) sometida a una poda parcia y cultivada en asociaci6n con frijol arbustivo yvoluble ('hascolhrs ruli.'rk L.). (I'erjb-man'e of cassatasubjected to partial pmnt.
itg antd gro wt ill a"oc'tation with clitbiny and hush hearts). lesis .Mag. Sc. Tnrrialba, Costa Rica. Un ierstdad de Costa Rica. (Centro Agron6tnico Tropical de Investi
gaci6n y [ iisefianza, 1981. 102p. Span., Sum. Span.. I ;iel., 74 Rel's.. Itss. 

Phaseohsvulgaris. Manihot esindenta. lnter- ropping. Planting. Timing. Plant habit. Energy

productivity.
 

Two expt. were conducted at the (Uci ro Internacional te Agricullura Tropical (ClIAT),Palmira, Colombia froin Dec. I979-Jan. 198 1 in order to: (I) cialtuate tile performance of cassava (cv. NI Ntcx- IIf and bean (bush type Htcv. 11-556 an.l climbing bean type IV b cv.(-2258) crops inln none ul ture and in associazion during the 2nd hlf of tilt, cassava growthcycle; (2) deternmine the most adequate planting timte ror both bean cv. in relation to tiecassava crop, at least 6 ro, old, pruned or unpruned; and (3) assess tie N-P-K-Ca and Nigextraction by the conponents of tie cass;ava/bean association ;iid their resp. nonoculttires.
A random block design was used with 14 treatrents and 4 replications;expt. I was cassava
+ bush beanrs and cxpt. 2, cassava + 
 cliorbing heans. Treatments were established when cassava was 7, 8, and 9 oii. old, with or withotut prioing. MaiZ CV.La Posta (interniediate
height: 2.5 m) was used as support in plots of clinmbing beans in nronoculture. Ilighest bushbean yields were in ionocultu ris 1I.8 it/hta) and bush bean + cassav, pruied at 8 tro.yielded (1.3 t/lia). Itighest ionoculture yield of clinbing beans \\ere 1.0 int/ia ard there was no clear resoonsc trounitie cassava association with and ,. ithout pruning. Nutrient e\ traction by both types of beans was greater in nionoculture as compared to those associated
with cassava. Pruned cassava + bush t)ealls had athigher LR, surpassing the correspondinitnoocultures by 56%. The systeti unpruned cassava + climbing beans wis 33%more efhi
cdent regarding I:nd efficiency than their resp. nionocultures. liergy efficiency of thesystem pruned cassava + bush beans was 1.96% and with unpruned cassava, 1.86%. Inergy
efficiency of the systemr pruned cassava + climbing beaus was 0.86% and with unpruned 
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cassava, 0.96%. Regarding energy production, tle 2 best systems were: pruned cassava 

+ bush beans at 8 mo., producing 32,278 Mcal/ha/yr and unpruned cassava + climbing 

beans at 7 mo., 35,553 Mcal/ha/yr. (Extracted .rom author'ssummar,. Trans. h L.M.IK) 

)03 

0240 
12643 NIPRI.SA BIRASILIFIRA I)1: Pl"SQUISA AGROPECUARIA. Pacotes tcc

nol6gicos para milho, feijgo c algod'lo. (Technological packages for maize, beans,
2 7 

and cotton). Aracaj6-Sl, Brasil. Circular no. 88. 1975. p. Port. 

P'haseohsvulgaris. Technology. Cultivation systems. Technological package. Storage. Trade. 

Brazil. 

(Sept. 15-20,'hiee technological packages, result of the meeting at Aracajti, Sergipe, Brazil 
1975) are given for maize, bean, and cotton crops in variuus municipalities in the state of 

Sergipe. Packages include technical recommendations on area selection, soil samplings, land 

preparation, planting and fertilization, cultural practices, phytosanitary measures, harvest

ing, post-harvest preparation, storage, and commercialization. The 1st package is designed 
for the system maize/beans in association as the main agricultural activity; the 2nd, for 

beans/maize in association using certain technology; and the 3rd, for beans/maize/cotton in 

assocition, practiced b, farmers that resist technical innovations.Technical coefficients of 

each package are given in table form, including information on the factors and costs of the 

cultural practices of each system. (Suipozar by Il.B. )03Trans. by L..IK) 

0241 
14789 DIAZ C., J.M. Influencia do dos sistemas de cultivo y cuatrovariedades die 
frriol (J'haseolus tulgaris L.) sobre laincidencia de roya y antracnosis. (Influence 
of two croppingsystenis andJour bean varieties on rust and anthracnose incidence). 
Tesis Mag. Sc. BogotA, Colombia, Universidad Nacional. Instituto Colombiano 
Agropecuario, 1981. 101p.Span., Sum. Span., Lngl., 51 Refs., Illus. 

Phaseolus r'ulgaris. (7ultivation systems. Urom ces phascoli. Colletotrichum lindernuthia
nwn. Symptomatology. Leaves. Pods. Planting. Timing. Climatic requirements. Etiology.
 
Experiment design. Colombia.
 

Between March 1980-Feb. 1981 studies were conducted at 2 exptl. stations of the Centro 
Internacinnal de Agricultura Tropical (CIAT-Palmira and Popaydn-Cauca, Colombia). The 
objectives of the studies were to determine the inlluence ol 2 cropping systems in beans in 
monoculture and in association with maize, on the incidence of rust and anthracnose, using 
4 bean var. (2 bush bean and 2 climbing bean) having different reactions to both diseases. 
Two trials were conducted at CIAT-I'ahmira to evaluate rust incidence and 2 at Popayin-
Cauca to evaluate anthracnose incidence. Scales used to evaluate disease incidence consisted 
of measurements of the %of leaftarea infection in the case of rust and the %of leaf and pod 
area infected in the case of anthracnose. Sixty-four observation spots (0.48 m ) were 
evaluated for each bush bean var. and 32 for each climbing bean var. in each of the 4 repli
cates in both monoculture and in association. A rin. of 3 evaluations werc made during the 
growth cycle in the 4 trials from the time of disease onset, at 8-12 day intervals, up to the 
time disease incidence stabilized. Results obtained at CIAT-Palmira during the 1st semester 
showed that when there is asource of inoculum near either cropping system, var. with inter
mediate or susceptible types of reactions to the fungus have a higher disease incidence, 
regardless of the cropping system. In the 2nd semester, it was observed that in the absence 
of a close inoculum source, the monoculture cropping system had a hiigiher incidence of rust. 
In both semesters, tilerust-resistant var. in mnonoculture were also resistant in association 
with maize; apparently the resistance to a pathogen is not modified by the cropping system. 
Results obtained at Popaydn-Cauca showed that for var. with intermediate resistance reac
tions, a higher disease incidence on leaves was observed when beans were grown in associa
tion with maize, but there was no difference between the 2 cropping systems regarding 
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disease incidence on pods. There was no difference between the 2 systems regarding leafreaction. However, there was a higher disease incidence on pods in the associated system.When the disease appeared in the early seedling stage, there was a 100% loss in both cropping systems. During the 2 semesters at both localities, the monoculture system and resistant var. gave higher yields. At CIAT-Pahnita, low%yields in the association system, werepartly duc to the association and competition with maize. At Popaydn-Cauca, apart fromthe competition with maize, the higher anthracnose incidence in association contributed to
reducing bean yields. (Author'ssttmmtar') 1)03 

0242
15207 1D.11., (.T. and RAO, Y.P. Response of climbing beans to staking height.
BIean Improvement Cooperative Aninal Report 23:61-62. 1980. lngl., I Ref. 

Phaseolus rulgaris. Climbing bean. Plant height. Cultivation systems. Yields. Yield compo
nents. Leaves. 

Two climbinv. bean cv. (336 and 1039) and 4 trellis heights (0, I, 2, and 3 ni) were used toevaluate the effect of trellis height on .rop yields at the Bunda College of Agriculture,Malashi, during the 1978/79 crop season. Plants %%ere planted on 91 cm ridges and 15 cmbet\cen Plants. All treatments received compound NPK fertilizer 20-8.7-0 at a rate of 300kg/ha vt planting. Yield increased significantly (1P=0.01) with the increase in trellis height.
'reatments with I, 2, and 3 to heights yielded 108, 140, and 154% , resp.,lmore than tiehee1: without trellis. [here were no significant differences between av. yields of cv. 336 and1039 (2444 and 2280 kg/ha, resp.. Trellis height improved seed quality and pod frequency

ssas 2, 4. 5. and 6 seeded pods for treatments 0, I, 2, and 3 in, resp. Other characteristicssuch as )M, LAI, lelf senescence, and physiological maturity of the crop were also affectedby the treatnIts. Rdsultis are given in table forn. (SutmmarY hi' (I . Trans. bI .I.I:)
D03 
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12644 IMPRISA IIRASI II IRA )1 
 II SQ'.!ISA At;tROII.'UAR!A. Sistemas de
produqfo para milho e feij"o. (lai:c and hean production systemos). Lavras-MG,
Brasil. Circular no. 150. 1976. Port. 

"haseohis t'olgaris. lea ma's. Intercropping. Cultivation systems. Technology. Weeding.
Planting. Ilarvesting. Pest control. Chemical control. Brazil. 

I[our maize and bean production systems are given for farmers with different technological
levels in order to tbtain foreseen yields; the most appropriate measures were taken in each
case. Techniques were developed with the participation of' research technicians, producers,
extension workers, and cover the following operations: liming; land preparation and conservation: plantitg and fertilization; weed and pest control; harvesting; storage; and commercialization. The Ist production system is exclusively for maize growers [expected yield
(c.y.) 4.5 t/ha]jsith the necessary infrastructure lotr mechanized operations; the 2nd,
exclusively for bean grossers (e.y. 1.5 t/ha), capable of using recommended technologyand of high receptivitv: the 3rd, for farmers that grow maize and beans in association (e.y.= 300) and 750 kg/ha lor maize and beans, resp.I, with a low technological level; the 4th,ftor maize and bean growers (e.y. 5000 and 700 kg/ha for maize and beans, resp.) with the
highest level of echntulogy, lechnical coefficients are given for each system. (Summary by

I.B. Trans. hi' I..1.1.'.) 00f(3 

See also 0057 0181 0226 0554 0583 
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004 Seed Production 

0244 
11693 ECHANDI Z., R. Objetivos de un programa de semillas. (Objectives of a 
seed program). In Miranda M., II., comp. Cursos de Producci6n de Matz y Frijol,
Santa Tecla, El Salvador, 1976. Notas. Santa Tecla, Centro Nacional de Tccnologfa
Agropecuaria, 1976. pp.103-110. Span. 

Phaseolus vulgaris. Seed prouttction. Production. 

The 4 elements necessary for a seed program are: (a) a 4egal basis for the organization and
regulation of production; (b) a laboratory for quality control with trained personnel and
equipment for trials (inert material, seeds of weeds and other var.); (c) a certified seed pro
duction program that guarantees the quality and genetic purity of the seed, and (d) a seed 
processing plant where seed is conditioned for storage. The above elements are explained in
detail and the benefits of an organized seed program given. (Surnmary by C.P.G. Trans. byL.M.I,.) D04 

0245 
14302 VENDRAMIN. J.D. and ANDO, A. Influencia do teor de umidade na radio
sensitividade em sementes de feijgo (Phaseolus vulgaris L.). (Influence ofhumidity
on the radiosensitivity of bean seeds). Piracicaba, SP, Brasil, Centro de Energia Nu
clear na Agricultura. Boletin Cientffico no. 037. 1975. 19p. Port., Sum. Port., 
EngI., 6 Refs., Illu%. 

Phaseolusvulgaris. Seed. Water content. Irradiation. Germination. Laboratory experiments. 
Brazil. 

The purpose of this expt. was to investigate it the radiosensitivity in beans is influenced by
seed water content during the irradiation as it happens in barley, peasand other Cultivated
plants. Radiosensitivity was measured on the basis of plant emergcnce, height, and survival. 
The analysis of the results showed that the radiosensitivity in beans was inlluenced by thewater content during the irradiation, It was also demonstrated that this influence was more 
pronounced at very high or very low water content in the seed. (Author's summary) D04 
C03 

0246
 
14277 GAGE, J.F. and BAIN, J.M. 
 Seasonal variation in french bean seed weight.
Australian Seed Science Newsletter 5:72-75. 1979. Engl., Illus. 

Phaseolus vulgaris. Climatic requirements. Seed characters. Temperature. Photoperiod.
Flowering. Plant development. Australia. 

A no. of french bean cv. was planted at Redland Bay, in SEIQueensland (Australia) every
mo. during a 12-mo. period (1977-78) with uniform cultural conditions, to determine the
influence of environmental factors on bean seed size. Seed was harvested when mature and 
mean seed dry wt. was determined. An inverse relationship between temp. and seed wt. 
was found. The apparent relationship between seed wt. and photoperiod probably results 
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from the correlation between photoperiod and temp. The possibility of using early or late 
plantings as a means of reducing seed size is indicated. (Summary by LB. Trans. by L.M. 
F.) D04 

0247 
14314 LIMA, P.R. DE A. Efeitos da cataqo eletrbnica pe!a cor e do tratamento 
fungicida sobre a qualidade de sementes de feijio (Phaseolusvulgaris L.). (Effects 
of electronic selection and fungicide treatment on bean seed quality). Tese Mag. 
Sc. Piracicaba-SP. Brasil, Universidade de So Paulo. Escola Superior de Agricultura 
Luiz de Queiroz, 1980. 60p. Port., Sum. Port., Engl., 26 Refs., Illus. 

Phaseolus vulgaris. Seed. Seed production. Seed treatment. Seed color. Seed coat. Seed 
characters. Germination. Laboratory experiments. Brazil. 

Researchers working with beans agree that the bad quality of seeds used by farmers isone 
the main factors responsable for the low productivity of bean crops in Brazil. The effect 
of color electronic selection and chemical treatment on seed quality was studied. Seeds 
of bean ev. Rosinha G-2 of the Agricultural Institute of Campinas, state of S5o Paulo, were 
utilized. Seeds were processed using an air ventilator and screens and submitted to 5 
electronic separations using an electronic separator SELECTRON - SM-500, belonging to 
the Agriculture and Horticulture Department of the Escola Superior de Agricultura "Luiz 
de Queiroz", U. of Sio Paulo. Furthermore, both the seeds separated electronically and the 
unseparated ones were treated with fungicide in order to verify its effects. The effect of 
electronic selection as well as that of chemical treatment of seeds were evaluated by ger
mination tests, first germination count, accelerated aging, % of seedling emergence and 
survival A visual and pathologic analysis of materials was conducted of both groups of 
seeds; unbleached, seeds with yeast bleaches, wrinkled seeds, maggoty seeds, and seeds with 
microorganisms were selected. It was concluded that there was no effect of the no. of 
separations on seed quality; the seeds thrown away by the machine were always of inferior 
quality; there was a benefic effect of chemical treatment on the first count of plant germi
nation and survival (Author's sumn.,ry) D04 

0248 
14320 MIYASAKA, S. et al. Esquema de produqo de sementes sadias de feijxo 
no Estado de Sro Paulo. (Production system of healthy bean seeds in the state 
of Sdo Paulo). In Semindrio Brasileiro de Sementes, 3o., Recife, Brasil, 1970. 
Anais. Recife, 1970. pp.263-266. Port. 

Phaseolus vulgaris. Seed production. Diseases and pathogens. Disease transmission. Disease 
control. Planting. Cultivation. Ecology. Brazil. 

A system is presented for multiplying bean seeds free from the most important bacterial 
and fungal pathogens that limit bean production in the state of S o Paulo (Brazil). Pro
duction began in greenhouses (A = 200 ma), under the observation of technicians to prevent 
diseases. Seeds were then multiplied in fields of exptL stations during the dry season, 
with artificial irrigation and complementary cultural practices to prevent ecological condi
tions favorable to disease incidence. Certified seed was released for commercial production. 
Tables are included on the amount of seed produced during 1959-68 and on the differences 
related to disease incidence in plants from traditional and certified seed. (Summary by CUP. 
G. Trans.by 1,M.F.) D04 

0249 
14278 MULLEI7, J.11. The relationship between seed size, total seed electrolytes, 
electrolyte leakage and embryo growth of Phaseolus vulgaris (L.). Australian Seed 
Science Newsletter 5:60-64. 1979. Engl., 6 Refs. 
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Phaseolusvulgaris. Seeds. Seed characters. Composition. Nutrient loss. Cotyledons. Embryo. 
Laboratory experiments. 

A method of determining total seed electrolytes in Phaseolus vidgaris seeds was developed 
at Knoxfield, Victoria (Australia). The method involves tileuse of twin cotyledons of indi
vidual seeds. One cotyledon is detached from the imbibed seed and weighed, the other 
cotyledon with the embryonic axis is left for 72 Ihin 10 ml of water, so that it is not sub
merged. Conductivity of the leachate was determined at intervals over the 48-h period and 
the fresh wt. of the embryonic axis was recorded. The detached cotyledon is frozen for 24 
It,leached as described above, and conductivity is measured up to 24 ito determine the 
diffusion rate without menbrane:s. By directly comparing the original seed wt., membrane 
efficiency, total electrolytes, and seedling growth it is concluded that the total electrolyte 
content in the seed is not related to seed wt. and that none of these factors affectd embryo
fresh wt. 48 I after imbibition. HlectrolYte lIoss did not correlate with seed size or total 
electrolytes but presented a significant negative correlation with seedling wt. at 48 i.(Sum
mary by LB.Trans. by L.,. P.) D04 CO1 

0250 
14270 PARK, J.K. A machine that separates rough from smooth seed. Transac
tions of the American Society of Agricultural Engineers 22(5):989-991, 996. 1979. 
Engl., Sum. Engl., 6 Refs., Illus. 

Phaseolus vulgaris.Seed production. Agricultural equipment. USA. 

A new machine has been developed to separate contaminants from seed by sensing differ
ences in surface textures. A moving friction belt carries the seed mixture to intercepting 
pairs of bars that separate rough from smooth particles. The machine has effectively re
moved contaminants from 38 seed mixtures including dirt clods from beans, dodder from 
alfalfa, and inert material from many seeds. (Author'ssiinmar;) 1)04 

0251 
13562 ARAYA. C.M. and GONZALEZ, L.C. E'ecto de [a 6poca de produccihn 
y del tratamiento de semilla en el vigor y sanidad de plantas de frijol. (Effect of 
tine of production and seed treatment on vigour and health of bean plants). 
Agronomia Costarricense 3(21:201-204. I979. Span., Sum, :Ingl., 13 Refs. 

I'haseohs vulgaris. Seed. Seed production. Seed treatment. Timing. Climatic requirements. 
Rhizotonia solani. Isariopsis griseola. Colletotrichun lindenurthianuin. Disease trais
mission. Disease control. Costa Rica. 

Bean seed produced during the dry season gave higher-yielding plants than seed produced 
at the end of the rainy season. Vigour of seed produced at the end of the rainy season was 
not affected by seed treatment with fungicides, but treatment with chloroneb + thiram 
decreased seedling stein canker due to Rhizoctonia solani and Ienoyinl decreased angular 
leaf spot caused by Isariopsisgriseola. (SutmmarY by Field Crop Ahstracts) D)04 

0252 
13181 SILVA, C.M. DA Feijffo:produq o de sementes. (Bean seed production). 
Informe Agropecuirio 4(46):65-68. 1978. Port. 

Phascolus vidgaris. Seed production. Climatic requirements. Planting. Seed. ilarvesting. 
Storage. Credit. Brazil. 

Before 1974, bean seed production in Minas Gerais (lrazil) was conducted without any legal
control. From then on, the Ministry of Agriculture created the State System of Seed 
Production to establish directrixes in this field to satisfy farmer's nseeds. Seed production 
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begins with a genetic s;election obtained in research institutions dedicated to plant breeding. 
Important aspects that should be taken into accourt in the obtainment of qualified seed are 
described: climatic conditions, preferrably in dry regions (low humidity and rainfall) with 
available irrigation; land selection (pathogen-free and without var. crossing); planting time, 
depending on the region; seeds of high genetic purity; opportune cultural practices; manual
mechanical harve-;tng; seed drying (11% humidity) and tretrn1ents with fungicides and 
protectants for ftuture storage < 10 too.A credit system also exists for seed producers. In 
1978, 1277 ha were cultivated in Minas Gerais for a production of 1000 t and a local 
demand of 492 t.Some selected vwr. that are currently cultivated are: Rico 23, Ricobalo 
1014, Jaio EEP 559, trosx, Carioca and Anericano Piecoce. (Sunnariyby C.P.G. Trans. by 
L.M.I.) D04 

0253 

16070) SCARISIBRICK, t).H., CLEWER, A. and WILKES, J.M. Asummary of the 
eftect of drilling date on the seed yield of the navy bean (Phaseol.,s vulgaris) during 
1972-19,6. lxperimental Husbandry 34:103-117. 1978. Engl., Sum. Engl., 6 Refs., 
Illus. 

l'hascohts vulgaris. Planting. Timing. Seed production. Yields. Ciinatic .seqthements. Tem
perature. Maturation. 

Phaseols i'wtaris cv. Purlev Kin was sown ol May 3-4, 14-17, and 28-31 in 1972-75 and 
als." on June 11-12 in 1974-75. A !cmp. of 12.5"C 10 cm below a bare soil surface was 
!tcCCV.I, for good "stablish[cfurt (, 80%). tstablishnient was reduced by early drilling 
except in 1974 w\hen soil temp. reached 12'C in early May. Seed ields ran ,cd from 120 g/ 
min froim the Ixtsowing in 1972 to 454 tV:.i' from the 2ud sowing in 1973 and were highest 
fromi the 2nd stuwiur in 1972 and if, 1973. lhe Istin 1974 and the 4th in 1975. The effects 
of sowing datc on yield componenits varied from yr to yr. Data for 1975-76 confirmed a 
previous estimate thai approx. 2000 Ontario heat units were needed from emergence to 
physiological sced maturity. It ik concluded that cv. Purley King cannot be regarded as a 
reliable break, rop in SF1I ngland a itsyield may be seriously affected by cold spring or wet 
antutn condition'.4.Sf111ica'' h' ield Crop Abstracts) D04 

See also 0016 0133 0258 0259 0299 0458 
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D05 Varietal Trials 

0254 
13578 JUAREZ 0., M.G. Prueba comparativa de adaptaci6n 5'rendimiento de 36 
variedades y lineas experimentales de frijol (Phaseolus vulgarisL.) en Linares, N.L. 
Ciclo tardio 1976. (Comparattve trialof adaptabilityand yield of 36 experimental 
bean varietiesand lines in Linares, N.L.) Tesl. Ing. Agr. Monterrey, Mexico, Univer
sidad Aut6noma de Nuevo Le6n. Facultad de Agronomfa, 1977. Span., Sum. Span.,
39 Refs. 

Phaseolusvulgaris. Cultivars. Adaptation. Yields. Agronomic characters. Diseases and path
ogens. Injurious insects. Mexico. 

The present study was conducted on lands of the Escuela T~cnica Agropecuaria no. 43 in 
I.naes, Mexico during the late cycle of 1976 with the objective of observing the behavior 
and degree of adaptation of 36 exptl. bean var. and lines. The var. and lines were: Pinto 
Guadalunano, Pinto Fresvillo, Pinto Espafiol, Pinto Americano, Pinamerpa, LEF-1-RB, 
LEF-2-RB, LEF-3-RB, LEF-11-RB, Toche 440-2, Toche 440-3, Toche 400-3, Agramejo, 
Agrarista, LEF-6-RB, LEF-9-RB, LEF-10-RB, LEF-17-RB, LEF-22-RB, LEF-16-RB, Negro
Huaateco, Jamapa, Cacahuate 72, CIAS 72, Flor de Mayo, Negro Criollo, Negro 66, Bayo 
Pastilla, Bayo Baranda, Delicias 71, Rio Grande, Bayo Calera, Canario 107, Bayomex and 
Chicomostoc. The exptl. line LEF-11-RB presented the highest yield, both in beans in g/
plot excluding the borders (!', j as in estimated yield in g/plot excluding the borders (Y,)
which converted to kg/ha were 1872.5 and 3730.4, resp. Among the var. that resulted 
statistically equal in Y 2 yields, Canario 107, Pinto Americano, Bayo Baranda and Pinamerpa 
are recommended for the NE area of Mexico. The exptl. var. and lines that presented suscep
tibillty to disLves were Delicias 71, Agrarista, Bayo Baranda and Toche 440-3. The most 
important correlations were those that presented an estimated yield with an av. of pods/
plant, which were positive and highly significant. The days to flowering correlrted in a nega
tive and highly significant Manner with the no. of plants/plot excluding the borders. The 
most important regressions were those of the av. of pods/plant for both bean yields in g 
(YI) and estimate, yield (Y2). (Author's summary. Trans.by L.M.F.) D05 KOO 

0255 
11198 VIPIRA, S.A. and MONDARDO, E. Avaliaio, de cultivares de feijao em 
Santa Calarir.. noa anos agricolas: 71/72, 72/73 e 73/74. (EvahtIM'ionof bean culti
vars In Santa Catarinain the crop years 71/72, 72/73 and 73/74). Florian6polis-SC,
Brasil, Empresa Catarinense de Pesquisa Agropecuiria. lndicaqg'o de Pesquisa no. 6. 
1976. 4p. Port. 

Phaseolusvulgaria. Cultivam Yields. Brazil. 

The yields of several bean cv. in the state of Santa Catarina (Brazil) were evaluated to re
commend thost. that were most adapted and of greater acceptance to consumers. A 4 x 4

2balanced lattice dasign was used with 16 treatments, 5 replications, 7.5 m plots and a 
planting density of 0.5 m between rows and 15 plants/in. Practices on fertilization and weed 
control were conducted and disease incidence observed. The analysis of results presents cv. 
Carioca, Costa Rica and Rico 23 as the best adapted to the area. (Summary by C.P.G. Trans. 
by L..F. DOS 
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0256
 

11934 ISPINDOLA, '.A., PACIIECO, A.C. and MONDARDO, E. Indicajio de 
cultivates de feij~o. no Estado de Santa Catarina para o ano agricola 1979-80. (Indi
cation of bean culti'ars in the state of Santa Catarira Ibr the crop year 1979.80). 
Florian6polis-SC. Birasil, Empresa Catarinense de Pesquisa Agropecuiria. lndicaao 
de Pesquisa no. 41. 1979. 1 p. Port., 8 Refs.. 1l1lus. 

IPhascolus vulgaris. Cultivars. Climatic req:Iirements. Adaptation. Yield 2wnponents. Pro. 
ductivity. Brazil. 

'rhe bean cv. evaluated in the 5 different agroclimatic regions of the state of Santa Catarina 
(Brazil) for the crop yr 1976/77, 1977178 and 1978/79 are indicated. During the 1st yr, a 
4 x 4 balanced lattice design with 16 treatments, 5 replications and 7.5 m2 plots (1.5 x 3 m) 
was used. The following 2 yr a random block design was used with 14 treatments, 4 replica
tions and 15 hi" plots (1.5 x It) i). Plants were hand sown in rows 50 cm apart with 20 
plants/ni; thinning afterwards up to 10 plants/m for a density of 200.000 plants/ha. Pest 
and disease (anthracnose, bacterioses, rust, mosaic and powdery mildew) control practices 
were carried out. The state of Santa Catarina iias 4 agroclimatic regions that favor bean 
cultivation. Cv. are evaluated for adaptation, performance, stable production and on the basis 

jo" yield components fno. if rods/plant. no. of beans/pod and bean wt.). Cv. Rio Tibagi, Tu
rrialba 4, Costa Rica, Rico 23, lgua u and Carioca were tested and the agronomic characters, 
pest- and disease-resistance, yield potential and productivity are described for each one. 
Tables are also included on yields in several locations, agronomic characters and yield com
ponents along with a map of the 5 regions considered. (Sunmmary by C.P.G. Trans. by L.M. 
1'1)D05 

0257 
14710 SOTO) D...I.J., ()ROZ(I), SjI. and IIGUL-ROA, G. Evaluaci6n de varieda
des de frijol semiarbustivas y estabilidad de sus rendimientos en ensayos de finca, 
Chimaltenango, Guatemala, 1979. (Evaluation of scnii-buih bean varieties and 
Yield stabiliti on larot trials, (Oimaltenai o, Guatemala, 19 79). Guatemala, lnsi
tuto Lie Ciencia y l'ecno o ia Agticolas, 1979?. 8p. Span., 8 Refs. 

l'ap-ar presented at Retinim Atllial del PCCMCA, 26a, Guatemala, 1980. 

Phascolus iulgaris. Cultivars. Adaptation. Ecology. Yields. Selection. Experiment design 
Statistical analysis. Field experiments. Seed production. Guatenala. 

In order to evaluate adaptation, yield potentia and stability of seini-bushi va!. anid selections 
proposed by the bean protarm of th Instituto de Ciencia y Tecnologfa Agri'colas ICTA, 
(;uateiiti) for on-farm trils in msinoclttirc. )10trials were established ini an equal no. o1 
itcs of the state of," (hiialtciateo with agricultural coopciators. Trials were under tile 
direction of the Regionail leam of "lechnology Testing and the Be:n Program, being 
conducted dUring 1979. Three imprtved old var. and 5 selections from local populations 
were studied: one of theitt, San Martin, had been Ottistanlding in trials o) previous yr. A 
radldn1 block desiit isa uscd wsith replications and yield variances, rtin. significant differ
ence, 0.5% over the check, and dati frltn 9 localities were nied for the study on stability. 
Six, var. outyielded tle local vair. used hy fariers, whic IvaS utilized as the controi, but 
\\ere imilatr anitg themselves, with a v. yield ca. 1000 kg/lia fortlie 10 localities. According 
to the interpretation of stability parameters, mixtures (hiimalteco 2 and 3, and IAN 5091 
responded better inl favoerablIc evironm nts Negro Patztc ia showed a good but inconsistent 
response in all environments : sile San Martin and Negr. Pacoc, responded better in 
unfavorable environciients: Guate 1340, the only one considered stable. had yields inferior 
to those of the check. C urrent results guarantee the reconimcidation of var. San Marffn 
as :i goiod alternative in the reginti aid biasic sedflt r Multiplication has already been 
released. (Author's stnmnarv. Trans. by L.It) 1)05 
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0258 
14312 AN;ULO, N., )AVIS, J. and SINGI, S.P. Informe de trabajos 1979/80; 
programa de frijol. (1979/80 Research report; bean program). Obonuco, Narifio, 
Convenio ICA/CIAT. 1980. 29p. Span., Sur. Span., Illus. 

Phaseolus vulgaris. Research. Field experiments. Plant breeding. Cultivars. Yields. Selection. 
Agronomic characters. Plant habit. Dwarf bean. Climbing bean. Zea mayvs. Intercropping. 
Colletotrichum lindenmtuhianmi. Urot'ces phascoli. Ilost-plant resistance. Colormbia. 

Field work for the yr 1979/80 are divided into 2 gro)ups according to the type of mati i:mL 
used: (a) bush beans in monociltUie, and 1h) clhmbing beans in association ssith maize. A 
total of 11,349 materials from ditereut parts of' the %orld and from ICA's national col
lection were evaluated for bush beans. [rom this large quantity of materials, 16 promissory 
lines were selected for good adaptability, resistance to principal diseases, and high yields of' 
commercially acceptable grain. Lines ICA L-33.762 M(61, Ant. 8 L-40-1.1M and WA 
L-30.4Il-I--M-M-MA-M were outstanding. These lines may be a good alternative for 
farm ers due to their earls' maturity (6 mo. in cold climates. For climbing beans, 204 col
lections mainly from Peru and I-cuador were evaluated and intercropped with maize (ICA 
V-507). Eightcen of them (8.8%) were selectcd fo' their prtoductivity and resistance in the 
field to anthracnose and rust. The selected material.; will be tested for sicIds in 0boinuc in 
1980/81, including 3 Peruvian bean var. (fiiufia) of special interest due to their cooking 
characteristics. In the same manner, 280 var. had been selected the previous yr from an 
evaluation of 1946 collections from Colombia and other countries. These yields were 
tested for yield in 1979, and 38 var. produced higher yields than Mortifio, a regional var. 
The following var. were oustanding with regard to type of coniniercial grain, good perform
ance with maize (less reduction in growth), eanly maturity and disease-resistance: G8160 
(Antioquia 1231, G8216 (Cajamarca 126). (8172 (CAL. -5), G12226 (Ecuador 176-2), 
G12488 (Ecuador 1056), G12281) (IEcuador 572, and(G8189 (BOY.-I 16A). Var. G12488 
(Ecuador 1056) is one ot the fe s c tAMpan IoLnid up to now of' highly adaptable climbing 
beans since it was also selected as ai outstainding var. in ICA-La Selva in 1979. For less 
aggressive and more early-maturing vai. sintilar to the latter, it is advisable to look for earlier 
maturing maize. Seeds froii promising var. are being inultiplied, and will lie available for all 
types of trials. Four advanced lines from CA were tested %%ith Mortifio (regional), and a 
NMortinio selection in association with ni aize and in inocult tire. *ile lines have the t'ollow
ing general characteristics compared to Mortifio: less aggressive climbing ability (habit IVa), 
early-maturlig, and more resistant to anthracnose. Line ICA L-33.003-M (4) was outstanding 
yield\wise compared to Mortifio in nionoculture and consistent with Mortifio in association. 
Its yield of 1500 kg/ha + 3000 kg maize/ha in association is inore profitable than its 
production of 2450 kg/h in nonoculture with poles. To improve climbing beans, 5180 
plants of I-, population were planted; 291 (5.6%) were selected for progeny trials in 1980/ 
81. Parents included vat. selected internationally for the most efTective autd stable resistance 
to anthracnose and rust. (Author's summary. Trans. by I.M.) )05 D04 G00 

0259 
14362 STANG. J.R., MACK, II.. and ROWE, K.I'. Quantitative relation of bush 
snap bean t'haseohts vulgaris L.) yields to plant population density. Journal of the 
American Society for Ilorticultural Science 104(6):873-875. EngI., Sumn. I-ngI., 
9 Refs., Illus. 

Phaseolus vulgaris. Yields. Spacing. Statistical analysis. Experiment design. Cultivars. Ferti
lizers. N. Pods. Harvesting. Field experiments. 

The yield-plant density relationships of 5 bush snap bean cv. and the effect of rate of N 
application on the yield-density relationship of a single cv. wsere studied iin 2 sep.rate expt, 

0 = Responses were described by the equation W" a + op where W is the pod wt.plait, p is 
the plant population density, and 0, a and 0 are constants. The 0, ai and 3 values were tested 
for significant differences among the cv. and levels of N. In expt. 1. 0 = 0.836 was accepta
ble for all 5 cv. and in expt. 2, 0 = 0.897 was acceptable for the 3 rates of N. Values 01 0 
were similar to those found for bush snap beans by other researchers. Significant differences 
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existed among both a and p values of the cv. In the N expt.,a was constant but values of 
P differed significantly and were inversely related to the level of N. Optimum plant density 
was dependent on the cv. and increased with the level of N. (Author's summary) D05 D04 

0260 
14306 GREGORY, E.J. Dry bean variety trials, San Juan Branch Station, 1968 to 
1976. Las Cruces, New Mexico State University. Agricultural Experiment Station. 
Research Report 370. 1978. 12p. Engl., Sum. Engl., 5 Refs. 

Phaseolus vulgaris. Cultivars. Yields. Fertilizers. Irrigation. Spacing. Planting. Harvesting. 
Selection. USA. 

Several cv. and selections of Phaseolus vulgaris were tested at the San Juan Branch Station 
(USA) from 1968-76. Pinto, Red Mexican, and Great Northern types were grown every yr; 
the Small White types were included from 1971 onwards and the California Pink types were 
grown from 1971-73. The Red Mexican cv. generally produced the highest yields with the 
Red Mexican cv. UI-34 giving the top-yield over a 3-yr period. The top-yielding Pinto selec
tion over a 7-yr period was NM 65-1314. The earliest maturing Pinto cv. was Ourayard, the 
latest was Luna. Tara and UI-61 were the top-yielding Great Northern cv. over a 4-yr period. 
The top-yielding Small White cv. over a 3-yr period was Atlas. Of the California Pink cv., 
Rosa was the highest producer over a 2-yr period. Sutter performed favourably in a year 
when irrigation water was short and yields of all entries were low. Irrigated production 
appeared promising for NW New Mexico. Production levels were comparable to those in 
other irrigated areas. (Author'ssummary) D05 

0261 
14324 tIONMA, S. and CASH, J.N. Golden Ruler - a flat wax snap bean. East 
Lansing, Michigan Agricultural Experiment Station, Michigan State University. 
Research Report no. 382. 1979. 2 p. Engl., Illus. 

Phaseolus vulgaris. Cultivars. Plant breeding. Pods. Harvesting. Agronomic characters. 
Yields. 

This snap bean cv. matures a few days later than Green Ruler or Spartan Arrow. The pods 
are 10-14 cm long and stringless, with low fibre content, at the normal stage of harvest. 
The cv. yields as high as Green Ruler and is suitable for mechanical harvesting. (Summary 
by ltorticulturalAbstracts) D05 

0262 

14711 OROZCO, S.1l., IIERNANDEZ 0., F. and ORDOREZ, L.F. Comparaci6n de 
cuatro variedades de frijol en milpa, sembradas en hil-ra o por sitio (con chuzo), 
en el oriente de Gurtemala. (Comparison of jb'ir bean varieties in maize land 
planted in rows or in hill plots in east Guatcmala). Guatemala, Instituto de Cien
cia y Tecnologfa Agricolas, 1979?. 8p. Span., 6 Refs. 

Paper presented at Reuni6,i Anual del PCCMCA, 26a, Guatemala, 1980. 

Phascolts vulgaris. Plant breeding. Cultivars. Planting. Yields. Selection. Timing. Experiment 
design. Cultivation. Guatemala. 

In 1976. the Instituto de Ciencia y Teccnlogia Agricolas' (ICTA) Bean Program identified 
2 bean lines, which were released with the names of Suchitin and Culma, adapted in the SW 
region of Guatemala. Lines were obtained through CIAT's international yield and adaptation 
trials (IBYAN). During the stages of verification, on-farm trials were conducted on different 
production systems in the region, one of them for this stwdy on 2nd plantings intercropped 
with maize, using commercial var. Negro Jalpatagua (which is still recommended) and as 
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check. Rabia de Gato (the local var. most diffused among farmers). For comparison. 2 
planting methods were also included in rows (I seed x 10 cm) arid in hill plots (3 needs x 30 
cun) with 40 cm spaces between rows in a subdivided plot design in 7 localities in 1977. 
Combined analysis of yields showed highly significant difference!; among localities (320
1400 kg/ha), vat. (Negro Jalpatagua, Culma and SuchitAn, all outyielding the control by 
27, 29, and 34%, resp.) and also the planting method with an av. of almost 12% with the hill 
plot method as compared to rows. Furthermore, this method facilitates planting in mised 
systems and in those where a previous preparation of the soil is difficult. IAuthor's strn
mary. Trans. bY L. .F) DO5 

0263 

13172 VIEIRA, C. Eittdos sobre vriedndes de feijlo em Minas Gerais. (Study on 
bean varieties in Minas Gerais). Informe Agropecuirio 4(46):25-30. 1978. Port., 22 
Refs.. Illus. 

Phaseolus vulgaris. Cultivars. Plant breeding. Selectioa. Productivity. Yields.Brazil 

A synthesis is presented of several studies on bean var. improvement, conducted by diverse 
;nstitutes in Brazil. The 1st breeding method used was vat. crossing. Results indicated that 
the vat. crosses in commercial crops should lierenewed after 3 or 4 generations. The genetic 
improvement program began in 1955 and currently has a germplasm bank with approx. 
1600 introductions; these have been studied in the field to evaluate productivitv, disease 
resistance, growth cycle,and the response to photoperiod. Vat. such as Rico 23, Manteigflo 
Fosco 11, Ricopardo 896,and Ricobaio 1014 have been produced on the basis of the 
selection and crossing of these materials. The Ministry of Agriculture has promoted bean 
var. testing throughout the national territory. Tables are included on the av. productivity/ha 
for the tested var. (Sumnary by CP.G. rans. by L.M.IK) D05 GOO 

0264 

14218 STOFFELLA, P.J. et al. Root characteristics of black beans. I. Relation
ship on root size to lodging and seed yield. Crop Science 19:823-826. 1979. Engi., 
Sum. Engl.. 22 Refs. 

Phascohs 'ulgaris.Plant anatomy. Roots. Lodging. Cultivars. Seeds. Productivity. USA. 

The relationship of root size to seed yield and lodging of 2 black bean cv. Black Turtle Soup 
(BTS) and Strain 39., was compared with that of 4 b!ack-seeded lines (70001, 70002, 70003, 
and 70004) under both field and greenhouse conditions at different growth stages. Root 
wt. was significantly higher for the 4 lines than for the 2 cv. in the field, but not in the 
greenhouse. Shoot:root ratios were significantly lower for all the lines than for BTS in both 
environments and for Strain 39) under field conditions. Combined field data for 2 yr showed 
all4 lines had significantly higher seed and biological yields than the 2 cv.. although no 
differences were measured for Ill. In both yr the 4 lines lodged lessthati the 2 cv. Uprooting 
resistance of all lines was significantly higher than for B'US and Strain 39. None of the pa
rameters measured showed a stage x genotype interaction, except for shoot:root ratio in the 
greenhouse. Results suggest that a tazger root biomass may be an important component of 
lodging resistance in black beans. Erect piant types would result in decreased yield losses by 
direct harvester-. (Author's %ismenari)D05 

0265 

14714 AJQUI'JAY A., S. and MASAYA S., P. Influencia de Ia densidad y lafer
tilizaci6n en seis genotipos de frijol en dos zonas frijoleras(t'haseolus mdlgaris L.) 
de Guatem:ala. (Influence of density and fertilization on six bean genotypes in two 
bean producingareas of Guatemala). Guatemala, Instituto de Ciencia y Teenologfa 
Agricolas, 1979?. 21 p. Span., 2 Refs., lhiu;. 

Paper presented at Reuni6n Anual del PCCMCA, 26a, Guatemala, 1980. 
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Phaseolus vulgaris. Cultivars. Spacing. Fertilizc:s. Cultivation. Yield components Soil 
fertility. Maturation. Agronomic characters. Guatemala. 

An intent was made to determine the effect of planting dcnsity and fertilization ol the 
primary yield components as well as on the plant morphology of 6 genotypes. Five early
maturing, dwarf type genotypes (Lnea 78-47, Linea 78-86, Linea 78-64, Rabia de Gato, 
Goiana Piecoce) and a late-maturing, talltype (Culma) were evaluated at Monjas and lpala 
(Guatemala); they were cuitivated under 2 levels of fertilization (20-25 and 50-55 kg N and 
PO/ha, resp.i and 4 planting densities (180,000; 250,000; 416,000; and 1,250,000 
plants/ha). In general yield:i (kg/hA?. yield components, pods on the main sten aid ontthe 
branches were affected statistically by density. Pod yield/plant and bean grain wt. increased 
with the level .)I'fertili ei. Linea 8-64 and 78.86 showed response to increasing density by 
increasing yields. Var. Rabia de 6ato can respond tip it)a density of 350,000 plants/ha; the 
relatively high yield of tlii,; var. in thesi: e.pt. may be due to its higher seed wt. (0.20 g) 
compared to the rest. Var. Culma and inea 78-47 did not support a density > 250,000 
plants/ha, reduciig yields from this point on as a consequence of the decrease in pods on 
the branches. The early-maturing var. were found to compensate their lack of yield potential 
by increasing planting density, provided thesc have an accumulation of pods around the 
main stetn (linea 78-64). This can be explaincd since tire pods that originated on the 
branches were rapidly suppressed when density %%increased and competenceas for light and 
nutrients occurred. (Authorrs suntmarr. Tad b.vLM.1 1)05D 0 

0266 
14712 PADILLA M.. L.F. c al. Evaluaci6in de rendimiento de materiales avail
zados de frijol. (Evaluation of yields ofadvanced breeding lines of beans). Guate
mala, Instiluto de Cieaccia y Tecnologfa Agiicolas, 1979?. 10p. Span., 7 Refs. 

Paper presented at Reuni6n Anual del PCCNMCA, 26a, Guatemala, 1980. 

Phaseolus vdgaris. Plant breeding. Cultivars. Yields. Selection. Ecology. Adaptation. 
Statistical analysis. Guatemala. 

Eighteen advanced bean materials were evaluated in 6 localities of Ire state of Jutiapa, 
Guatemala to identify yield potential and stability parameters for the materials under 
evaluation. Significant differences were found among treatments in 4 of tilelocalities. 
Combined variance anillysis for estimating stability parameters showed a 5% level of sig
nificance for materials x locality. Advanced material )-30 aid )-83 showed a positive 
response in unfavorable environmentN and yield consistency. They also presented good 
agronotmic characteristics, tolerance to B(; NIV important disease in the area), outyielding 
tilecontrol in 42 and 56% . resp. They are recommended for Ilie area of J utiapa. (Author's 
sum mary. Trans.by lM.F.) )05 (OO 

0267 
14715 MASAYA S., P.N.et aL Relaci6n entre faasociaci6n maiz-frijol y ladis
tribuci6n del rendimiento de laplanta de frfjol comrn. (Relation between maize/ 
bean association atnd yield distribution oj the common bean plant). Guatemala, 
Instituto de ('iencia y 'ectnologfr Agr'colas, 1979?. 17 p. Span., 2 Refs. 

Paper presented at Reuni(n Anual del PCMCA. 26a, Guatemala, 1980. 

Phaseolus vulgaris, Intercropping. Cultivation systems. Zea mays. Planting. Spacing. Yields.
 
Yield components. Cultivars. Statistical analysis. Guatemala.
 

A comparative study was conducted on 9 bean genotypes in monoculture and in
 
association with maize ICTA 1113-17; of these, 2 bean genotypes are determinate, one
 
early-maturing, 3 present few branches and one, early ramification. The companion
 
crop has 3 rows of beans at 0.4 m between every 2 rows of maize at 1.2 in,and 2
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localities of SE Guatemala were used: Ipala at 830 masl and Jut'apa at 900 inasl rhe no. 

of nodes on the principal stem and on the branches before the initiation of flowering and 

at physiologic maturity and the no. of mature pods on the main stein and on the branches 
were counted. The association with maize reduced the no. of nodes/plant mainly by a 

decrease in the no. of nodes on the branches. In the same way, tile no, of pods/plant was 

reduced, mainly due to the reduction ini the no. of pods on the branches. Genotypes ICA-

Guali and Linea ICA-I 7 showed a higher proportion of pods and nodes on the branches. In 

general, the effect of the association was to enhance the proportion of pods Cieveloped 

on the main stem, due to a greater effect of maize competence on the development of nodes 

and pods on branches than those developed on the main stem. A coefficient of correlation 

of 0.6079 was estimated between tle proportion of pods on the main stem and the yield, 
considering all var. in monoculture and a coefficient of 0.76 statistically significant under 

conditions of association. (Author's summary. Trans. by L.M.F") D05 

0268 

14207 MULLINS, C.A. and SWINGLE, H.D. Evaluation of new snap beans 

eultivars in Tennessee. Tennessee Farm and Home Science 110:30-32. 1979. Engl., 
5 Refs. 

Phaseolusvulgaris. Plant anatomy. Pods. Cultivars. Marketing. Canned beans. USA. 

Five Bush Blue Lake type and 11 non-Bush Blue Lake type snap beans cv. were evaluated and 

compared for pod color, curvature, roughness and length. The use of the 16 var., according 

to their color and pod description, for freezing, canning or the fresh market Is discussed. 

(Summary by Food Science and Technology Abstracts) D05 

0269 
14787 TORRI'S FILIIO, J. Estudo da relaq-uo entre hdbito de crescimento, produ

q.o de gr.os e componentes da produtividade do feijoeiro-comum (Phaseolusvulga

ris L.). (Study on tle relationbetween growth habit, grain production, and produc

tivity components of the common bean). Tese Mag. Sc. Lavras-MG, Brasil, Escola 

Superior de Agricultura de Lavras, 1978. 45p. Port., Sum. Port., Engl., 23 Refs., 
Illus. 

Phaseolus vulgaris. Cultivars. Agronomic characters. Plant habit. Plant height. Timing. Har
vesting. Yields. Brazil. 

Possible yield differences among plant var. and growth habits of types I, II, and Ill were de

termined,and the environment's influence on the stability of growth habit for the common 

bean plant was verified. 'lhe study was conducted in Lavras and Tres Pontas, Minas Gerais 
out in the dry(Brazil) during the rainy and dry seasons of 1977/78. One trial was carried 

season and 2, in the rainy season. Var. used were Lfnea 17, Brasil 2 (determinate, type I); 

Jamapa, Porrillo Sint~tico (indeterminate small vine, type 11); Puebla 152 Marrom, Puebla 

152 Preta (indeterminate large vine, type ll) in a randomized complete block design with 

6 replications for Tr~s Pontas and .i for Lavras. Yield, no. of pods/plot, no. of seeds/pod, 
wt. of 100 seeds. Ill, plant height, no. of intemode and length of internode were recorded. 

During tile rainy season, Linea 17, Puebla 152 Preta,and l'uebla 15,2 Marrom had the highest 

yields, due to the high seed wt. for Lmnea 17 and for greater no. of'seeds/pod for the other 

2 var. Var. of growth habit Ill were tallest, followed by plants of habit II and I. Growth 

habit I showed the highest no. of correlatiuns. Growth habit was not the best indicator of 

productivity. During the dry sea on in Trts Pontas there was no significant difference in 

production regarding var. and growth habit; however, type II showed the higlest yields. 
During this season tle Ill for all var. was greater than the rainy season Ill, but the height 

of all plants tended to decrease by shortening the inLernode length. (Author's summary) 
D05 
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0270 
13579 COSTA, M.S.S.DA, WiSTPIIAL.N, S.L. and BRUSAMOLIN, F.P. Variedades recomendadas para o Rio Grande do Sul. (Forieties recommended fbr RioGrande do Sul). IPAGRO Informa 14:24-25. 1976. Port. 

Phascolusvulgaris. Cultvars. Adaptation. Selection. Yields. Brazil. 

Information is given for farmers of the state of Rio Grande do Sul, Brazil, on bean var.recommended for cultivation during the yr 1970-75. Var. recommended are: Maquin6,Tamb6, Cubano, Cuva-168-N, Rico 23, and Rio Tibagi (black-seeded), Tayhsi (pink-seeded),and Carioca (mulatinho group). Yields of the var. assessed varied between 1257-1381 and
1245-1454 kg/ha for the periods 1970-72 and 1976-75, rcsp. Var. Rico 23 showed thehighest performance productiounwise during the 5 yr (1362 kg/ha) with a relative yield of109%; var. Carioca and Rio Tibagi were superior (1839 and 1742 kg/ha, resp.) but these were only evaluated during 2 yr, their relative yields being 150 and 143%, resp. (Summary
by C.P.G. Trans. by L.M.FI.) I)05 

0271
13187 CANDAL NlH1O, J.F. and PACOVA, B.E.V. "Rio Tibagi" nova cultivar defeijiro para o Espirito Santo. (Rio Tibagi, a new bean cultiv'arfor Espirito Santo).
Cariacica-IS, Brasil, 1'mpresa Capixaba de Pesquisa Agropecuiria. Serie lndicaq~o
EMCAPA v.2, no. 1, 1980. 4p. Port., I Ref. 

Phascohs iulgaris. Cultivars. Agronomic characters. Seed characters. Yields. Selection. 

Twenty-eight expt. were conducted to evaluate 34 cv. during 2 yr in different municipalitiesof Brazil. After 2 yr of trials, 25 cv. were selected (including 3 regional cv.) and adaptabilitywas analyzed on the basis of yields. The coefficient of detennination (r i) was established2for each cv.; Rio Tibagi (1249 kg/ha, r i 0.88) and Ricopardo 896 (1339 kg/ha, ri = 0.80) were outstanding. The botanical and agronomic characteristics of Rio Tibagi are described and it is suggested that trials should be conducted to improve the culinary quality ofRicopardo 896. Data on the var. evaluated, no. of expt.. yields, regression coefficient andcoefficient of determination, reaction to major diseawes, color of the seed, and commercialacceptance are given in table form. (SummarY b.), CI.G. 7rans. b.' L.M.IK) D05 

0272 
14223 LIMA, M.t. DI: Estudo da resist~ncia a seca ein cultivates de feijffo (Phtaseolus v'Iaris L.). (Studies on drought resistance in bean cutti'ars). Tese Mag. Sc.Piracicaba-SP, Brasil, Universidade de S o Paulo. Escola Superior de Agricultura
"Luiz de Queiroz", 1978. 58p. Port., Sum. Port., Engl., 35 Refs., Illus. 

I'haseohis rulgaris. Cultivars. Drought. flost-plant resistance. Soil wzter. Seed. Germination. 
Growth. Brazil. 

The response to drought of bean cv. Carioca, P 748-A, P 749-A, and P 750-A was studied ina greenhouse at the Exptl. Field of the Departamento de Fisica : Meteorologia and Laboratorios de Sementes e tlioqu'mica of the Escola Superior de Agrcultura "Luis de Queiroz",S'o Paulo, Brazil. Three methods were used to measure drought resistance: 1) matricpotential variation of soil water; 2) germination of seeds and growth of seedlings in roannitolsolutions of different osmotic pressures; 3) chlorophyll stability index test. Three differentsoil moisture tensions (1, 3, and 5 atm) were used in the 1st method. Solutions of 0, 1, 3,and 5 atm of osmotic pressure were used in the niannitol study. In or-Icr to obtain thechlorophyll stability index 2 tests were conducted u-;ing heated and unheated treatments.Results showed that as the soil moisture increased, the growth response for the bean var.studied decreased. Mannitol gave the best results for drought resistance studies; no satistactory results were obtained using the chlorophyll stability index test. Decreases in the germination % of var. Carioca, P 748-A and P 750-A were ohserved when submitted to 3 atmtensions, but var. P 749-A was not influenced by soil moisture stress, even at 5 atm, on both
methods. (Author'ssunimary) DOS DOI 
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13503 MELHORANCA, A.L. and SONEGO, O.R. Competiq o de cultivares de fei

j9o (Phaseohsvulgaris L.) para Mato Grosso do Sul. (Competition of bean cultivars 

in Mato Grosso do Sul). Dourados-MS, Brasil, Unidade de ExecuqSo de Pesquisa de 

Ambito Estadual. Serie Pesquisa em Andamento no. 1. 1980. 3 p. Port. 

Phaseohs vulgaris. Cultivars. Adaptation. Selection. Agronomic characters. Yields. Soils. 

Brazil. 

bean var. trials were conducted on a dark red Dystrophic Latosol and on a reddish

yellow, eutropic podzolic soil. In the 1st expt. cv. Cuva-168-N (1546 kg/ha), IPA-7419 

(1503 kg/ha), and Rico Baio 1014 (1350 kg/ha) were outstanding since they gave higher 

bean yields and showed less disease incidence. In the 2nd, Cuva-168-N (2090 kg/ha) and Ri

co Paio (2098 kg/ha) were outstanding. Rcsult 

Two 

uf the expt. are given including information 
wt. of 100 seeds, and %of rust, powdery mildew,on evaluated var., yields, color of the wced, 


and virosis incidence. (Swnmary by CP.G. Trans. bh L. .') D05
 

0274 

14796 SOTO M., J. Rendimiento comparativo de variedades de frejol (Phaserlus 

vulgaris L) grano negro y de color. (Comparativeyields of black and colored beans). 

Tesis Ing. Agr. Santa Cruz de la Sierra, Bolivia, Universidad Boliviana Gabriel Rend 

Moreno. Facultad de Ciencias Agricolas, 1981. 50p. Span., Sum. Spn., 32 Refs., 
Illus. 

Phaseolus viulgaris. Cultivars. Plant development. Developmental stages. Flowering. Matura

tion. Yields. Bolivia. 

An expt. on comparative yield of black and colored beans compared to 10 local var. was 

conducted at the Instituto de Investigaciones Agricolas y Recursos Naturales Renovables, 

located at 17'42'11" S lat. and 63008'52" W long., av. temp. 24.6°C and annual rainfall of 

1141 mm. The trial was divided into 2 equal groups of black and colored beans and planted 

in the 78/79 crop yr with a 5 x 5 lattice design with 3 replications. Phenologic and agro
assessed.nomic characteristics of the different var. and major diseases and pests were 

Results indicate that the time from planting to flowering, physiological maturity, and the 

entire growth cycle varies from 36-59 and 40-47, 56-85 and 70-86, and 63-107 and 90-105 
days, resp.,for colored and black beans. Yields varied between 0-1981 kg/ha in the group of 
colored beans (av. of 1239 kg/ha); local checks were outstanding. Yields of the group of 

black beans varied from 1181-2400 kg/ha (av. of 1772 kg/I I. The most promissory col

ored-grain var. were IIARNR-8, BAT-24, IIARNR-I0, lx-Rico 23, and Aurora and black

grain var., BAT-10, IIARNR-4, ICA-COL 10103, Jamapa, B,.,-14, BAT-7, Porrillo Sint6ti

co, and ICA-Pijao. Among the most important pests are Empoasca sp. and Diabrotica sp.; 

while thrips, whiteflies, Jleliothis sp., webworms, pod weevils, Epitrix, and cutworms were 

observed in smaller no. Diseases thai, occurred were bacteriosis, web blight (Thanatephonis 

cucumeris), and virosis. Black-grain var. were more resistant. (Author's summary. Trans. by 

L.M.I.) D05 

0275 

12363 MIRANDA M., H. Prueba de variedades de frijol en America Central 

PCCMCA. 1969-1970. (Bean varietal trials in Central America PCCMCA. 1969
1970J. Ciudad de Guatemala, Instituto Interamericano de Ciencias Agricolas de 
la OEA -Zona Norte. 1971. 30p. Span., 3 Refs. 

Phaseolus vulgaris. Cultivars. Adaptation. Germplasm. Yields. Central America. 

Results are given of research conducted by technicians of 9 Central American institutions, 

that as part of the Programa Cooperativo Centroamericano para el Mejoramiento del Frijol 
sponsored the establishment of 2 trials on bean (black- and red-seeded) yields and a nursery. 

A total of 83 var. were tested and in 1970 all controls were strpassed due to improved 
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materials. III tile nursery. Costa Rica 2 was outstanding yieldwise. Among black-seeded var.,
Preto G-1 and var. 50600 corroborated their good yields; among red-seeded ones, Mexico
235 and Mexico 193. Approx. 50% of the trials, which should have been carried out at
exptl. stations or fields were conducted on farms, not always in conditions suitable for this
t'pe of trial. Tables are included on yields, names of the participating technicians and institutions, country of origin of the different var., and: the localities where the trials were 
conducted. (Summiarv hi 1.B. Trats. by I...Wl.. 1)05 
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15423 PI:SSANIIA, G.(. and VIIJRA, C. 
 Mecanismo da competiqo intergenoti
pica em misturas de cultivares de feijfo (Phaseohs vtuaris L.). (llcchanisi ofinter. 
genottvpic competiton ill blian cultivar combinations). Revista Ceres 27(15 2):43 1
455. 1980. Port., Sum. Port., Ingl., 31 Ret's., Illus. 

Phascohs vulgaris. Cultivars. Genes. Yields. Selection. Agronomic characters. Yield com
ponents. Brazil. 

An investigation was car ied out ii \'iqosa.. Minas (;erais (Brazil) to study the mechanisms
which regulate the in tegc inotvpic competition in mixitures of bean cv. Plants fr(i the
mixtures Preto 40 4 37-k and Man teig5o l'oco I I + Ricc 23 + Small White 59, as well as
from their components in monoculltre. were collected 10 days after emergence, to measure
plant height, plant dry wt.,and Ioliar , haracteristics. At harvest, yield and its ,omponents
and plant dry wI. u ere deternined. Ihterernotypic compeiilion in mixtures started 20 daysafter bean emergence. Ilic Most coMpetit i"e esv.had taller plants, greater dry s'wt., and larger
foliar areas. I)eterminate growth halit and precocity seemed to conitribute negatively tocompetitive ability. 'I lie no. of seeds/area and total dry wt. at harvest piesen ted higher 
means in tie most competitive cv. of the mi\tures. Seed size is more iinportant tian tievegetative characteristics lor tie competitive ability of snall-see:ld cv.. \-]telimixed with 
large-seeded cv. Survival of aimixture comononent de v. ds u', tile io. of seeds/area that it
produces and rot oi i s s(..e-d yield (kg!lia). Survival depends on tile no. of descendents a cv.
produces for the ne'.t ! encialion. I.;trge-,.cuet d cv. yield a siintaler ino. of seeds/area.
(A u ithor's st imoai') 1)05 (;00 

See also 0014 0175 0307 0454 0455 0458 0463 0465 
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EOO PLANT PATHOLOGY 

0277 

13591 ANCHORENA, A.C. and SENTANA, A. Poroto: enfermedades. (Beans: 
Nacional de Tecnologia Agropecuaria. Hojadiseases). Metin, Argentina, Instituto 


Informativa no. 8. !980. 2n. Span., Sum. Span.
 

Phaseolusvulgari Diseases and pathogens. Disease control. Argentina. 

and the .iames of the causal agents of some diseases that attack beanThe symptomatology 
crops are presented along with some measures and recommendations for their control. The 

described diseases are: anthracnose, angular leaf spot, rust, CBB, fusarium root rot, Rhizoc

tonia root rot, white mold and leaf cuning. (Summary by C.G. Trans. by L.M.F.) E00 

0278 

2908 SCIIROTIH, M.N. and TIAKLI, D.S. Influence of virus and fungus lesions 

on plant exudation and chiamydospore germination of usariun solani f. phaseoli 

Phytopathology 53:610-612. 1963. Engl., 9 Refs., Illus. 

Phaseolus vulgaris. Fusarium solani phaseoli Viroses. Mycoses. ilypocotyls. Etiology. 

The exudations from lesions on bean and cowpea hypocotyls caused by FIusari, imsolani f. 
on Fusarium chlamydosporepha~eoli or by the tabacco necrosis virus (TNV) and its effect 

germination in soil were studied. The ninhydrin and silver nitrate tests revealed that exuda

tion of diseased hypocotyLs was abundant on cowpeas and beans with lesions caused by 

TNV and on beans with lesions caused by Fusarium;exudation was slight from healthy 

hypocotyls and in healthy portions of diseased ones. Plants infected with a fungus or virus 

may be susceptible to infection by other pathogens due to the increased exudation that 
exudation from hypocotyls lesionsprovides a more favorable habitat for growth. Increased 

resulted in greater chlamydospore germination of i.: solani f. phaseolL (Summary i' LB. 
Trans. by L.ALF.) 1:00 

0279 

15895 ARAUJO, E. Inciduincia e severidade das doenqas do feijoeiro (Phaseolus 
vulgaris L.) nas condiq~es do Estado da Paraiba, durante o ano de 1979. (Incidence 

and severity of bean diseases in the state of Paraibaduring the .rearof 1979). Agro

pecuiria Ticnica (Paraiba) 1(2):149-155. 1980. Port., Sum. Port., ingl.. 10 Refs. 

Phaseohs vulgaris. Xan thomonas phaseoli. Uromyces phaseoli var. typica. Isariopsis griscola. 

Colletotrichumlindemiuthianum.Timing. Developmental stages. Brazil. 

The incidence and severity of b,:an diseases were observed at different growth stages in 

several localities of the state of Paraiba (Brazil) during 1979. Common bacterial blight (Xan

thonionas phaseoli) was the 1st disease observed on bean plants from the preflowering stage 

on, being the most severe. Rust (Uromyce" phascoli var. tvpica) was more frequent from the 

beginning of fructilication on and the incidence was equal to 10091 in all the stands. In the 

majority of the fields, angular leaf spot (Isariopsis griseola) and anthracnose (Cilletotriehton 
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lindenuthianum) appeared during the fructification stage; the severity of the 1st disease was
low whereas the 2nd one mainly attacked the pods. (Author'ssunmary) E00 

0280
 
3722 SANTOS FILItO, H.P. and WAITE, 
 B.H. Aigumas doenqas importantes do
feijio na Bahia. (Some major diseases of beans in Bahia). Cruz das Alnas-BA, Brasil.Instituto de Pesquisa e Experimentaq-o Agropecu.rias do Leste. Circular no. 15. 
1969. 35p. Port., Illus. 

Phaseolus rulgaris. Xanthornonas phaseoli. Colletotrichurn lindernuthianutn. Uropnlces
phaseoli. lWhetzelinia sclerotionun. Macrophoinina phaseoli. Erisiphe polygoni. Viroses. 
Disease control. Brazil. 

The symptomatology and control measures of the following diseases are given: anthracnose
(Colletotrichuin lindemuthianun), rust (Uromyces phaseoi), bacterial blights (Xanthomonas
pnaseoli), powdery mildew (trisiphepolygoni), ashy stem blight (Alacrophomina phaseoli),
white mold (Sclerotinia sclerotionim), bean mosaic caused by different viruses, and
southern blight (Sclerotium rolfsii). These diseases, along with other factors such as soilimpoverishment and the lack of adequate cultural practices, constitute limitations for bean
cultivation in Brazil, especially in the NE region. The need to use as many preventive meas
ures as possible is indicated considering the high costs of chemical products. (Summary by
I.B. Trans. by F..I.I,)00 

See also 0143 0408 
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EOI General Descriptive Studies 

0281 
4380 BALLANTYNE. B. Diseases of dry beans. Agricultural Gazette of New 
South Wales 82(5):270-279. 1971. Engl., Illus. 

Phaseolusvulgaris. Whetzelinia sclerotiorum. Uromyces appendiculatus.Xanthomonas pha.
seoli. Pseudomonas phaseolirola. Alacrophominaphaseoli.Disease control. Cultivation. Aus
tralia. 

Some diseases and physiological disorders of bL'ins in Australia are described: sclerotinia rot 
(Sclerotiniasclerotionini),rust (Uromyces appcndiculatus),common blight (Xanthononas
phaseoli), halo blight (Pseudomonasphaseolicola) summer death, clover stunt, Rhizoctonia 
root rot, ashy stem blight (Macrophominaphasenii), Zn deficiency, sunscald, bald head and 
pie-emergence seed rotting. Each description iicluues the causes or causal agent, symptoms, 
sources of infection, mechanisms of dissemination and factors that favor it, control methods, 
var. reaction and disinfection. Recommendations are given on disease prevention by the use 
of cultural practices such as the selection and treatment of land, irrigation and drainage,
planting dates and the use of resistant var. and pesticides. (Summary by C.P.G. Trans. by
L.M.F.) E01 

0282
 
4528 ZAUMEYER, W.J. and THOMAS, Hl.R. 
 Bean diseases - how t, control them. 
U.S. Department of Agriculture. Agricultural Research Service. Agriculture Hand
book no. 225. 1962. 39p. Engl., Illus. 

Phaseolus vulgaris. Diseases and pathogens. Disease control Cultivation. 

the symptoms, causal agent and control methods (chemical and var.) of the principal dis
eases affecting bean crops are described: bacterial blights, mosaics, curly top, anthracnose, 
rust, watery soft rot, powdery mildew, root rot5, root knot, ashy stem blight, angular leaf 
spot, web blight, baldhead and sunscald. The use of resistant var. and pathogen-free seed is 
recommended along with crop rotation, field sanitation Ad seed treatment. (Summary by 
C.P.G. Trans. by L.M.F.) E01 

0283 
14267 STASKAWICZ, B.J. and PANOPOULOS, N.J. A rapid and sensitive micro
biological assay for phaseolotoxin. Phytopathology 69 6):663-666. 1979. Engl., 
Sum. Engl., 31 Refs., Illus. 

Phaseolus vulgaris. Pseudomonas phaseolicola. l'schcrichia coli. Races. L.aboratory experi
ments. Inhibitors. Arginine. Ornithine. Amino acids. Chlorosis. Toxicity. USA. 

Phaseolotoxin, a phytotoxic compound produced by Pseudomnonasphaveolicola, inhibits the 
growth of Escherichiacoli strain K-12 in minimal-glucose medium by inhibiting L-ornithine 
,arbamyltransferase, thereby creating a phenotypic requirement for arginine. Inhibition is 
reversed by citruline and arldnine but not by ornithine. A dose-response curve was egtablish
-d with purified preparations and as little as 10-12 pg of phaseolotoxin was detected. 
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Growth inhibition was also observed with cetll-frec culture filtrates and around colonies of 
P.phaseolicola. Zones of inhibition we;re max. when P phaseolicolawas grown at 18C, the 
optimum temp. for toxin production and induction of chiorosis in plants. There was a 
100% correlation between the ability of P.phaseolicohr strains to induce chlorosis in beans 
and to inhibit E. coL This assay technique greatiy facilitates screening for nontoxigenic 
mutants of A.phaseolicola.(Sutinaryby Review of PlantPatholog.y) E01 

0284 
14348 l)tlING RA,O.D. and M UCHOVI, J.J.Dichloromethanc, trichloromethane 
and carbontetrachloride as solvents for bean sed treatment with systemic fungii
des. Seed Science and Techino;ogy 8(l):77-83. 1980. FEngl., Sum. Lngl., Fr., Al., 
It Refs. 

I'hascotls .toigaris. "lycoses. Seed transmission. Seeds. Seed coat. Seed treatment. Chemical 
control Germination. Cultivars. 

Seeds of white or browni-secded snap bean and brown or black seeded dry bean cv. were 
soaked in dichlortnet-:,tne (I)CM), trichloromethane (TCM) or carbontetraclitoride (CTC)
for 0.5, I. 1.5 or t h.The viability of snap bean seeds dropped signiticantly if soaked for 
more than I It. %hierea, that of dry bean seed was not affected if soaked for up to 6 h.Seeds 
of snap bean cv. were treated for up to I I and those of dry bean for up to 6 11in DCM,
TCM or ([C mixture ,,itt benomyl, thiophiatate methyl, thiabendazole, RH 2161, PCNB 
or chlorothalonil. Treated seeds were washed with acetone to remove fungicide Ioin the 
seed suiace. Activity of benoiiyl and thiabendazole was found only in the seed coat of 
seeds from alt cv. The concentration of fungicide in the seed coat did not increase with 
increased time in the SOl'eIlt + fungicide mixture. Activity of Rif 2161 and thiophanate
methyl %Wa:i found in the seed coat of' only the white-seeded snap bean cv. Carbontetrachloride did not carry thiophi nate inc th"l. Fungicide activity was not found in seeds 
treated with P'NI3 or chlorothalonil. ljichloromeliane was significmntly superior to rM 
or CTC in facilitating fungicide movement into the seed coat. There was significant inter
action betwetni seed type and solvent, seed type, solvent and fungicide in the infusion of 
fungicides int the teed coat,. (Author's sunmar' 1:0 1 

0285 
14767 RUIGG K, K. Zoniticaci6n ecol6gica de las principales enfermedades del 
frijol (!ltaseolos i'ulgaris L.) en las ireas productivas de Guatemala. (Ecological
:oning of tie main beat diseases in bean.producingareas of'Guatemala,). Tesis Ing.
Agr. Guatemala, tUniversidad de San Carlos de Guatemala, 1975?. 59p. Span., Suti. 
Span., 33 Rets.. Illus. 

Phaseohs rtogaris. Diseases and paltliogens. Ecology. ('havtoseptoria wellmanii. Xanthomo
has phaseoli. Uromn'ces phascoli. (olletotrielhin lItdeoiuthianum. lusariam sp. Disease 
control. Seed production. Guatemala. 

Four prod uction areas were determined that showed the best ecological and agricultural
conditions for bean production in ;tuatenala.1hive ecological zones were defined for all the 
imst imr',,artant regions; of the country. In each region, diseases were assesseJ, using a
conventional 1-4 scale to determine the incidence and s, itv of each one. The distribu
tion, incidence, o! importance diseases iascand ordt-i that bean related to the p evalcit 
conditions in cach region were obtained. l,: to the variation in cinditions, the Iiost impor
tant diseases in the regions under study are: (hiaetoseptoria leaf spot (haeto.'eptoria well
nianii), bean yellow stipple! virius, common blight Aanthomonas phaseoli), rust (Urom' ces 
phaseoli), and anthracnus e (COlleotrichuti lindeinthiainimt. Other diseases of regional
importance are smut (lint ih0MU p ctNl1ia) Illthie region of Astnci6n .ita: nI l'Ulitirotr rot
(lusarium spp.) in tile regions of Salam anid San Jernimm artd in the region Il Jalpa tagua
the main diseases are viral. The possibility is incluIdL of selecting regtions for planting and 
producing disease-free seed, depending ,it var. adaptation. (Aut/or' stutizarv. Trans.bY 
L M.IV) 101 D01 
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E02 Bacterioses 

0286 
11686 ACURqA, H. and WAITE, B. Principales enfermedades bacterianas. (Princi
pal bacterial diseases). In Miranda M., H., comp. Cursos de Producci6n de Mahz y 
Frijol, Santa Tecla, El Salvador, 1976. Notas. Santa Tecla, Centro Nacional de Tec
nologia Agropecuaria, 1976. pp.179-191. Span., 14 Refs., Illus. 

Phaseolus vulgaris. Bacterioses. Pseudomonas phaseolicola.Xanthomonas phaseoli. Disease 
control 

Some historical, taxonomic, morphological and biological aspects are presented on bacteria 
along with other aspects such as the general form of penetration of phytopathogenic bacte
ria and their most important genus (Pseudomonas, Xanthomonas, Erwinia, Corynebacte. 
rium, Agrobacterium and Streptomyces). Bacterial diseases attacking maize crops (basal 
stem rot (Lrwh.niacarotovora)and bacterial streaking (Pseudomonasandropogoni)]and bean 
crops [halo blight (Pseudomonasphaseolicola)and common bacterial blight (Xanthomvnas 
phaseoli)] are also described, including data on the causal agent, symptoms, life cycle, epi
demiology and control. (Summary by C.P.G. Trans. by L.MF.) E02 

0287 
11935 WALLEN, V.R., SUTTON, M.D. and GRAINGER, P.N. A high incidence 
of fuscous blight in Sanilac beans from Southwestern Ontario. Plant Disease Re
porter 47(7):652-653. 1963. Engl., 6 Refs. 

Phaseolus vulgaris. Xanthomonas phaseoli. Pseudoinonas phaseolicola. Races. Bacterioses. 
Disease control. 

In 1961-62, there was a high incidence of bacterial blight in bean crops in SW Ontario (Ca
nada). Seed samples were examined by the rapid phage count method in order to identify 
the causal pathogen of halo blight which was attributed to Xanthomonasphaseoliard Pseu
domonas phaseolicola. Only 4 samples of common blight and 2 of halo blight from a total 
of,151 were found by this method; therefore, the presence of a new strain of bacteria yet 
unidentified and hisensitive to bacteriophages was suspected. Pathogenic cultures of a 
Xanthomonas strain isolated in nutrient agar produced a brown pigment characteristic of 
the fuscous blight organism Xantho'nonasphaseolivar. Ifhscans. In samples of soil and mud, 
bacteriophages were isolated to determ...; the sensitivity of isolated bacterial cultures of 
those seeds. There were found to be sensitive to the isolated bacteriophage, designated as 62 
BBPS no. 1. It was concluded that the organism that caused blight in var. Sanilac was bacte
ria Xanthomonasphaseoli var. fucans. (Summary by C.P.G. Trans. by L.M.F.) E02 

0288 
11193 PROCESSORS & GROWERS 9ESEARCII ORGANISATION. (ENG-
LAND). Halo blight (Pseudomonasphaseolicola).Thornhaugh, England. The Re
search Station. Information Sheet no. 67. 1977. Ip. Engl. 

Phaseolusvulgaris. Pseudomonasphaseolicola. Etiology. Bacterioses. Chemical control. Eng
land. 
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The .'inntoms of halo blight caused by Pseudomohas phaseolicola are described and 
recomn ndations are given for its prevention and control. Processors & Growers Research 
Organisation (PGRO) offers a seed test to detect infected seed lots. The use of Cu-based 
fungicides such as colloidal-Cu or Cu-oxychloride is recommended for control. (Summary 
by C.P.G. Trans. by L.M.F.E02 

0289 
13157 VAKILI, N.G. Pathogen city of Xanthomonas strains causing bacterial 
blight and pustule of edible legumes in Puerto Rico. Tropical Grain Legume 
Bulletin no. 8:33-38. 1977. Engl. 

Phaseolus vulgaris. Vigna ungtuiculata. Bacterioses. Xanthomonas. Races. Host-plant resist. 
ance. Cultivars. Puerto Rico. 

Two types of pathogenicity were observed in Xanthomonas isolates collected from fields ot 
diseased cowpeas ( Vigna unguiculata)and beans (Phaseolus ,ulgaris) in tropical America. All 
isolates collected from cowpeas were pathogenic to both cowpeas and beans (XV type). The 
majority of isolates from beans were pathogenic to both species (Xv type), while a small no. 
of isolates were pathogenic to beans alone (Xp type). Fourteen out of 5U3 V. unguiculata 
PI accessions were susceptible to both Xv and Xp type strains. Further isolation and inocu. 
lation providtd Aivstrains that were not pathogenic to P. 'ulgaris. Host passage of isolate, 
indicated that the pathogenic strains were unstable. Also, isolates lost their ability to pro
duce pigment. Xanthomonas bacteria have been isolated from bacterial pustules of P. iulga
ris. P. coccincus, P. lunatus and GI',cine max. These isolates showe',d a variable range of 
pathogenicity. No bacterial pustule has been observed on cowpea. However, Xanthomonas 
isolates from bacterial pustules on beans were pathogenic to cowpeas. Field inoculation ot 
651 P. iulgaris lines with Xanthomonas isolate from soybean bacterial pustule resulted in 
selecting 13 resistant lines. This was the 1st instance that P. vulgaris had shown resistance 
against field inoculation with a Xanthomonas strain. tVigna unguiculata,P. acutifolius, P. 
hlnatus, and P. coccineushave high levels of resistance against stran of this pathogen. Some 
exptl. results to date are briefly summarized in 7 tables. (Author'ssummar1) E02 

0290 
14234 DAUB, M.E. and IIAGEDORN, D.J. Growth kinetics and interactions of 
Pseudomonas s'ringac with susceptible and resistant bean tissues. Phytopathology 
70(51:429-436. 1980. Engl., Sum. EngI., 20 Refs., Illus. 

Phaseolus vdgaris. Bacterioses. Pseudomonas ssringae. Cultivars. Host-plant resistance. 
Cytology. Electron microscopy. Etiology. 

Differences were found in symptom expression and in multiplication rates of Pseudomonas 
syringac isolate Y-30 in leaves and pods of bean plants susceptible (cv. Tenderwhite) and 
resistant (WBR 133) to bacterial brown spot of bean. Symptom expression in the 2 hosts 
was different at allinoc:lum concn. tested, but there were almost no differences in bacterial 
growth rates and final bacterial populations in the 2 hosts at high inoculum levels. In pods 
that received low inoculum levels, P. syringac multiplied more slowly in WBR 133 than in 
Tenderwhite. In leaves, rates of P. syringae multiplication were the same during the expo
nential growth phase (0-12 h after inoculation), but were much slower in WBR 133 than in 
Tenderwhite during the transition stage between exponential growth and the stationary
phase. Doubling times of P. syringac in Tenderwhite were not affected by inoculum concn. 
Infiltration of Tenderwhite leaves and pods with the incompatible pathogen Pseudomonas 
coronafaci is resulted in rapid necrosis of the inoculated area, a symptom characteristic of 
a hypersensitive response. However, cessation of growth of P. coronafaciens was not corre
lated with the development of visible necrosis. In leaves, P. coronaJaciensshowed an 8-12 h 
lag phase before starting to multiply. Doubling times of P. coronafaciens in both !eaves and 
pods were longer than those of P. syringae in leaves and pods of either host, unless high 
inoculum concn. were used. Doubling times of P. coronafaciens decreased with increasing 
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inoculum concn. Electron microseopy of pod tissue in the 3 host-pathogen combinations 
showed changes associated with an apparent defense reaction by the host in the incompati
ble interactions. A fibrillar material, which appeared to arise from the host cell wall, enve
loped bacteria In the intercellular spaces. However, this defense reaction did not appear 
effective, and, within 8 h after inoculation, bacteria were multiplying and filling the inter
cellular spaces. In leaves, envelopment of bacteria by fibrillar material was seen only rarely 
and could be found in all 3 host-pathogen combinations. (Author'ssurnmary)E02 

0291 
14744 EKPO, E.J.A. Pathogenic variation in common (Xanthornonas phaseoli) 
and fuscous Xanthomonas phascolivar. fuscans) bacterial blights of bean (Phasea. 
lus vulgaris L.). Ph.D. Thesis. Est Lansing, Michigan State University, 1975. 
12 7 p. Engl., Sum. Engl., 70 Refs,, llius. 

Phaseolus vulgaris. Xanthoinonas phaseoli. Xanthomonas phaseoli var.fuscans. Culture 
media. Growth-chamber experiments. Synptomatology. Cultivars. Host-plant resistance. 
Inoculation. Leaves. Seeds. Plant age. Laboratory experiments. 

Pathogenic variation was examined in isolates of Xanthonionasphascoli (Xp) and Xantho. 
inonas phaseoli var. fuscans (Xpf) the causal agents of common and fuscous blights of 
beans, resp. A total of 8 isolates of Xp and 7 isolates of Xpf were selected from different 
geographical regions represented by Michigan and Nebraska (USA), Uganda, Guatemala, 
and Colombia. Virulence of isolates was compared on 13 commercial bean var. and 2 
cowpea var. at different stages of plant growth. The methods of seed infiltration, multiple 
iccdle inoculation, leaf incision ,water soaking of leaves, and excised pod inoculation 
procedures were examined in comparative pathogenicity tests using a standard inoculum 
conen. of 2.8 x 10' cells/mil. Results were reproducible with leaf incision, water-soaking 
and excised pod techniques. Isolates were separated into different virulence groups or 
strains based on qualitative and quantitative differences in disease reactions. Plant age was 
important in disease development; the more virulent isolates of both bacteria incited 
necrosis on both old and young leaves while the less virulent isolates incited symptoms 
which were restricted primarily to young succulent tissues. Some isolates that were slightly 
virulent on plants in the vegetative stage of growth became more virulent when plants 
entered the reproductive phase of growth. Active multiplication within the tissue was not 
always accompanied by symptom development. For example, isolates Xp2l and Xp23 
actively multiplied in leaves of tolerant Great Northern (G.N.) Tara without the 
production of visible disease symptoms. Mixed isolates of Xp and Xpf were inoculated 
into Manitou and G.N. Jules leaves and re-isolated from diseased tissue in varying pro
portions. Symptom development with such composite inocula were sometimes more 
severe than infection with individual isolates thus indicating compatible coexistence of 
both bacteria in the same plant tissue. A new cell phenotype was isolated from tissues 
inoculated with either several isolates of the same bacterium or a mixture of Xp and Xpf 
isolates. G.N. Tara and P.l. 207262 which are reported as tolerant to Xp by previous work
ers were shown to be susceptible to some isolates of Xp and Xpf included in the study. 
Isolates exhibited serological variability but such variability was not easily correlated to 
the observed pathogenic variation among the isolates. The implications of the findings 
are discussed in relation to bean breeding programs. Author's surninary) F.)2 

0292 
14299 TRUJILLO, G.E. The use of serology and semi-selective media as aids in 
the detection of Xanthomonaos bean blight bacteria. Ph.D. Thesis. East Lansing, 
Michigan State University, 1979. 133p. Engl., Sum. EngL, 120 Refs., Illus. 

Phaseolus vulgaris. Xanthomronas phaseoli. Xanthomonas phaseoli var.fiscans. Seed trans
mission. Seed treatment. Laboratory experiments. Culture media. Microbiology. Disease 
tiasmission. Pseudomonasphaseolicola. Diseases and pathogens. USA. 

Seed-borne common (Xanthomonas phaseoli, XpJ and fuscous (X. phaseoli var. fuscans, 
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Xp) bacterial blights continue to affect dry bean production in many areas of the USA, 
Canada and L.A. While planting of pathogen-free seed remains effective for control of the 
Xanthomonas diseases, techniques for detection of internal seed contamination by blight 
bacteria are often time-consuming (seedling injection) or require large bacterial populations 
(serology). A combined serological and semi-selective media technique for the detection 
of internally-borne Xp and Xpf in dry bean seed was developed. Antisera of Xp and Xpfat 
titres of 1:2000-1 :5000 were produced in rabbits by intravenous injection of formalin
killed cells suspended in buffered saline ( 10 ' cells/ml). Injections were made at 0 (0.1 
nil), 4 (0.3 ml), 8 (0.5 ml). 11 (1.0 ni), and 14 (2.0 ml) days; sera were collected 7, 14, 
and 21 days after the last injection. Agar gel double diffusion tc'- were found more 
reliable than micro- and tube-agglutinin tests in serological studies oi Xp and Xpf Live 
cells of Agrobacterium, Bacillus,and Corvnebacteriumn sp. did not react in agar gel double 
diffusion tests; when steamed cells (60 min at 100°C) of other bacterial isolates (Erwinia 
or Pseudomonas) were tested, the reaction was Xanthomonas specific. In agar double 
diffusion tests, Xp and Xpf antisera reacted positively to steamed cells of 20/20 Xp and 
29/29 Xpf isolates, but (lid not react to steamed cells of 19 intiernal tacterial contaminants 
obtained from surface-sterilized bean seeds. In absorption tests it was shown that Xp and 
Xpf possess species-specific heat stable antigens. Xp and Xpfconcn. nea r 10' cells/ml were 
sufficient to be detected in agar gel double difussion tests. A semi-setective media (SSM), 
highly selective for Xanthononas, was developed and contained: 1.0 g yeast extract, 25 
rug cycloheximide, 2 mg nitrofurantoin, I mg nalixidic acid, and 0.05 mg de gentamicin 
in 1000 nil 0.01 M phosphate buffer pit 7.2. Utilizing Xpf RiO, resistant to 50 ppm 
rifampin, and selective planting on media with and without rifampin, ma:,. Xp RIO and min. 
bacterial contaminant populations were obtained by incubating RIO-infected seed (1 
infected seed : 4 non-infected seeds) in the SSM. SSM was inhibitory to all of the Gram + 
bacterial isolates tested, including different isolates of Corynebacterium and Bacillus sp., 
and inhibited the growth of most of the Gram-bacteria tested. The Michigan Department 
of Agriculture (MDA) test for internal blight contamination of bean seed currently involves: 
(1) surface sterilization of 1.9 kg seed for 10 min in 2.6%NaOCI; (2) rinsing in sterile H, O; 
(3) incubation of seed for 18-24 Ih in sterile 1120 containing 10 gIl yeast extract; and (4) 
injection of a sample of liquid surrounding seed into primary leaf node of young kidney 
bean seedlings. Samples of I ml of the surrounding liquid obtained from the MDA were 
individually incubated in 25 ml SSM for 24-36 h in a rotary shaker. Bacteria were then 
sedimented by 15 min centrifugation at 5000 x g, resuspended in 1 ml buffer saline, 
steamed 60 rin at 100°C, and tested serologically (SSMS). Sixty-one of 65 bean seed 
samples found to carry internal blight contamination in the MDA tes. rtracted positively 
in the ,emological test. Thirty-seven of the 99 navy bean samples obtained from the MDA 
showed positive results for internal blight contamination with the SSM procedure. Of these 
37 the MDA seedling injection detected blight in only 25. The SSMS also consistently 
detected Xanthomonas blight in other plant tissues infected with blight (stems and leaves). 
Pseudomonas phascolicola and P. syringae were found to be internally seed-borne in navy 
beans. (Author's sunmary) E02 

0293 
14394 KWOK, O.C.II., AKO, H. and PATIL, S.S. Inactivation of bean ornithine 
carbamoyltransferase by phaseotoxin: effect of phosphate. Biochemical and 
Biophysical Research Communications 89(4):1361-1368. 1979. Engl., Sun. 
Engi., 9 Refs., Illus. 

Phaseolusvulgaris. I's,'udomonas phaseolicola.Ilost-plant resistance. Amino acids. Ornithine. 
Enzymes. Inhibition. \nalysis. Biochemistry. P. Plant physiological processes. 

The results of kinetic studies of the inactivation of bean ornithine carbamoyltransferase by 
phaseotoxin, the extracellular toxin of Pseudomonas phaseolicola, are consistent with the 
notion that the toxin is an active site directed irreversible inhibitor of the enzyme. Phospha
te, an end product of the enzymatic reaction, protects the enzyme from inactivation by the 
toxin. It is pro~posed that phascotoxin is one of a few naturally occurring affinity labels. 
(Author's sumiar1) E02 COO 
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0294 
14250 KATIIERMAN, M.J.. WILKINSON, R.E. and BEER, S.V. Resistance and 
seed infection in three dry bean cultivars exposed to a hal, blight epidemic. Plant 

Disease 64(9):857-859. 1980. EngL,,.Sum. [ngl., 17 Refs. 

Phascohs 'ulgaris. Pseudononas phaseolicola. Ilost-plant resistance. Cultivars. Seed trans

mission. Disease transmission. Seed production. USA. 

Seeds from plants of the dry bean cv. California Light Red Kidney, Redkloud and Redkote, 
which had been exposed to a natural epidemic of halo blight, were harvested and assayed for 

the presence of Pseudornonasphaseolicola.Seed of the more susceptible cv. California Light 

Red Kidney was infected and infested with the pathogen. Rcdkloud seed was only infe-d, 

and no P. phaseolicola was recovered from Redkote seed. These data suggest that a .. ect 

relationship exists between the susceptibility of a cv. to halo blight and the likelihood of 

seed contamination by tA phaseolicola.fAthor's summary} E02 

0295 
14350 FERGUSON, A.R. and JOIINSTON, J.S. Phaseolotoxin: chlorosis, ornithi
ne accumulation and inhibition of ornithine carbamoyltransferase in different 
plants. Physiological Plant Pathology 16(2):269-275. 1980. Engl., Sum. EngI., 
16 Refs. 

Phaseolus rulgaris.tscudomonas syringae. Ornithine. Amino acids. Chlorosis. Leaves. Plant 

physiological processes. 

Phascolotoxin, (6N-phosphosulphamyl) ornitliylalanmylhomoarginine, is the halo blight 

toxin produced by Pseudomonas s'vringae sp. phascolicola. Application of phaseolotoxin 

to the leaves of 10 different plant species resulted, in every case, in the accumulation 
of ornithine and, with 1 exception, this was accomplanicd by leaf clilorosis. Ornithine 
carbamoyltransferase activity from all the differcilt plants ssas strongly inhibited by 

phaseolotoxin. In contrast, of the plants tested, sp. phaseolicola was pathogenic only on 

beans. Phaseolotoxin is thus a non-specific toxin. (Author's smu-'n1arY) E02 

0296 
3785 OSIIIMA, N. and )ICKINS, L.lf. Effects of copper sprays on secondary 

spread of common bacterial blight of beans. Plant Disease Reporter 55(7):609-6 12. 

1971. Engi., 3 Refs. 

Phasenlhs vulgaris. Snap bean. Xanthomonas phaseoli. Disease con'rol. Chemical control. 
Cu. 

The effects of foliage sprays as a control of secondary spread of blight in snap bean cv. 

Gallatin 50 were determined: 53% basic copper sulfate (Ortho Copper 53) (0-Cu 53), 0.65 

kg/200 I of water, and 8% metallic Cu from Cu ammonium carbonate (Oxy-Cop 8 L) (0-C 

8L), 3 1/200 1 water were applied as full coverage sprays. IHoth O-C 8L and O-Cu 53 gave 

good blight control even after the beginning of secondary spread. O-Cu 8 Lwas recommend

ed since it can be used as a low vol. or full coverage spray. (Sumrar' b I.B. Trans. bi' I,.M. 
I.) E02 

0297 
15418 HAGIFDORN. D.J., RAND, R.E. and SAAt), SM. Toleiuuce of Phaseolus 
hnatus to bacterial brown spot. Phytopathology 61(11): 1406-1,10'/. 1971. Engl., 
Sum. lnl., I Ref. 

Phaseohs hnatis. P'srndomonas syringae. llost-plant re,;stance. Cultivars. Field experi
ments. 

Three hundred eighty-three lima bean ('haseolus lunatus) lines were tested for reaction to 
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Pseudomonas syringae in the field. Twenty lines showed some tolerance in the field, themost tolerant being P.1. 183412. However, all were equally susceptible under greenhouse
conditions. (Author'ssunmar),) E02 

0298

4713 NATTI, J.J. Control of bacterial diseases of bean. 
 In Bean Improvement
Cooperative. Annual Report no. 13:20-26. 1969. Engl., 25 Refs. 

Phaseolus vulgaris. Bacterioses. Disease transmission. Seed transmission. Chemical control.
Disease control Inoculation. Serology. 

Information on 4 areas of control of bacterial diseases in beans are summarized: (1) Detection of bacterial pathogens in bean seed. The following methods are discussed: indexing (1seed/pot) for quantitative determinations in the greenhouse; inoculation, serological, andfluorescence to U.V. tests. (2) Regarding the eradication of these pathogens, the treatmentof contaminated seed with clorox, Cu compounds, ethylene oxide, heat, and streptomycinis discussed. (3) Chemical control of the spread of bacterial diseases in beans in the fields isdiscussed regarding the application of Cu compounds and streptomycin to avoid the spreadof halo blight. Some Cu compounds give an effective control. (4) Survival of bacterialpathogens in crop debris and in the soil discussing viability of some pathogenic bacteria inthe dust of infected bean tissues, straw, and infected plants in the field. Dry conditionsfavored the survival of bacteria in the soil. (Summary by I.B. Trans. by L.M.F.) E02 

029915412 WIMALAJEEWA, D.L.S. and YOUNG, K.J. Studies on the levels ofcommon and halo blight seed infection occurring in the field. Australasian Plant
Pathology 8(3):29-30. 1979. Engl., 4 Refs. 

Phaseohs vulgaris. l'seudomnonas phaseolicola. Xanthomonas phaseoli. Seeds. Leaves. Pods.
Seed production. Disease control. 

Pseudomnonas phascolicola and Xanthonionas phaseoli do not overwinter in the soil under
the conditions prevalent in East Gippsland, Victoria, Australia and it is probable 
 that infected seed is the only source of primary, infection. Bean seed was collected from plots of a,pray trial, using copper hydroxide in 3 different schedules, and planted in pots in the glasshouse to assess halo and common blight infection levels. No seed infection occurred inplants receiving sprays every 7 days, and 0.28%infection by . phaseolicola and none by X.phaseoii was recorded from plants sprayed at 14-day intervals. However, 0.28% of bothpathogens occurred in seed from plants sprayed following wet weather but at intervals ofnot < 5 days between applications. It was concluded that disease free seed must be the aimfor bean crops in seed production programs. (Summary by Review ofPlant Pathology,) E02 
D04 

0300
4826 BOELEMA, B.1I. Fuscous blight of beans in South Africa. South AfricanJournal of Agricultural Science 10(4):1059-1063. 1967. Engl., 8 Refs., Illus. 

Phaseohs iulgaris. Xanthonooas phaseoli var. fiscans. Symptomatology. Identification. 
Seedlings. Inoculation. Pods. 

Six isolates of Xanthoinonasphascoli vat. fi4scans were studied; the occurrence in S. Africawas 1st established in 1962 on pods of bean cv. Contender and Seminole, in the form ofslightly sunken, reddish-brown spots with a darker edge and a lighter center. Small differ. ences found among isolates are given. Inoculation expt. were also conducted with theisolates, but even though they differed slightly in virulence, the symptoms induced werevirtually the same. There are differences in their virulence, towards different bean cv. The 

124 



importance of fuscous blight in breeding work with beans is emphasized. (Summary by 
I.B. Trans. b' L.M.I.) 102 

0301 
15499 KAISER, W.J. and RAMOS, A.H. Occurrence of Pseudomonassyringae on 
bean and soybean in Kenya. Plant Disease 64(6):593-595. 1980. E-ngl., Sum. Engl., 
20 Refs., Illus. 

Phaseolus vulgaris. 1'haseolus hinanrs. Phaseolusacutilblius. PseudornonassYringae. Strains. 
Symptomatology. Inoculation. Greenhouse experiments. Kenya. 

A bacterial disease of unknowni etiology affected the foliage of bean and soybean plants in 
the highlands of Kenya. The bean and soybean bacterial strains were indistinguishable in 
cultural, morphologic, and physiologic properties and in their pathogenicity to various 
legume species. In greenhouse inoculation tests, bean and soybean bacterial strains produced 
brown, angular lesions on the foliage of bean, co%%pea, lima bezn, ,uybcan, -ind tepary bean 
(P. acutifimlius) in 3-4 days. Symptoms on bean leaves were identical to those incited by 
Pseudomonas s'ringae, the causal organism of bacterial brown ;pot of bean. Both bacterial 
strains were seedborne in bean. Based oin bacteriological test., pathogenicity stuldies, and 
symptomatology, Kenyan bean and soybean bacterial strains are considered to be strains of 
P. st'ringac. (,luthor's snmrnar.V) F02 

0302 
15495 IL-BANOBY, F.I.. and RUDOLPH, K. The fate of extracellular p,)ly
saccharide from I'seudoinonas phascolicola in leaves and leaf extracts from ',alo
blight svsceptible and resistant bean plants ('liascolus vulgaris L.). Physiological 
Plant Pathology 18:91-98. 1981. lI.ngl., Sum. Engl., 20 Refs., Illus. 

Phaseohs vuigaris. IPseudomnonas phaseolicola. Cultivars. Host-plant resistance. Leaves. 
SymptomatoloK'. Biochemistry. Analysis. Plant tissues. 

Purified extracellular polysaccharide (F'PS) from IPs'udonzonas phaseolicola was infiltrated 
into the mesophyll of bush bean leaves. The [PS disappeared from the intercellular spaces 
of the halo-blight resistant breeding line 02, 12 i after infiltration. Simultaneously, the 
visible water-soaked spots had vanished. By contrast, the intercellular spaces of the halo
blight :,usceptible cv. Red Kidney were still completely tilled with [PS 3 days after infiltra
tion, and the water-soaked leaf-areas persisted. The FPS forned a stable network in the 
intercellular spaces of Red Kidney, whereas small floccules were observed in the incompati
ble system. In vitro studies showed that the intercellular fluid (IF) from the trifoliates of 
breeding line 02 partially degraded the [PS, whereas IF from cv. Red Kidney did not. [PS 
which had been incubated with IF from resistant leaves completely lost its capacity to in
duce persistent water-soaked spots. It is concluded, therefore, that the resistance of bean 
leaves towards persistent water-soaking caused by bacterial FPS was due to enzymatic 
degradation and inactivation of the introduced [PS. (Author's suninlar') 1'02 ('03 

0303 
15405 DAUB, M.F. and IIAGIKDORN, l.J. Epiphytic populations of Pseudomo
nas siritngaeon susceptible and resistant bean lines. Phytopathology 71(5):547-550. 
1981. Engl., Sum. IEngl., 16 Refs., Illus. 

P1haseolus toulgaris. J'seudomnonas stringae. llost-plant resistance. I eaves. Pods. Symptomato
logy. 

Large differences were found in populations of virulent I'seudomnonas s!'ringae (cause of 
bacterial brown spot of bean) on resistant and susceptible bean lines in the field. About 
10' cells/g fresh wt. were isolated from leaves of the susceptible cv. Eagle compared to 
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about 10' cells/g fresh wt. from leaves of the resistant plant introduction, WBR 133. 
Epiphytic populations on resistant breeding lines were intermediate to those on cv. Eagle
and WBR 133. These lines were also internediate in reaction to the brown spot pathogen.
There was, however, no direct correlation between populations of P. syringae and brown 
spot disease severity on the breeding lines. P. syringae was dentified by morphology on 
Crosse's medium and by production of typical brown srot symptoms on bean pods in 2 
kinds of pod inoculation tests. Lower populations on the resistant lines did not appear to 
be due to the presence of antagonistic epiphytic microorganisms. (Author's sumnary) 102 

0304
16064 PASSMOOR, M. and EPTON, II.A.S. The relationship between toxin 
release and the formation of vesicles and blebs by Pseudomonas phaseolicola.
Phytopathologische Zeitschrift 98(4):289-295. 1980. Eng., Sum. Engl., Gerrit., 
8 Refs., Illus. 

Phaseolus vulgaris. Pseudomonas phaseolicola. Culture media. Chlorosis. Plant injuries.
Symptomatology. Leaves. Plant tissues. Electron microscopy. Analysis. Laboratory expe
riments. 

Blebs and vesicles produced by Pscudomonas phaseolicolain susceptible dwarf French bean 
leaves were also found to be formed when the bacterium was growing in liquid media. A 
comparison of the no. of vesicles and bleb-forming cells in liquid media with the presence
of chlorosis-inducing toxin indicated that toxin release was not associated with the produc
tion of these structures. Toxin production did not coincide with a particular phase of 
growth in different media. (Author's summarY) E02 

0305 
16052 WATSON, D.R.W. Identification of bacterial brown spot of bean in New 
Zealand. New Zealand Journal of Agricultural Research 23:267-272. 1980. Engl., 
Sum. Engl., 16 Refs., Illus. 

Phaseolusvulgaris. Pseudomonas syringac. Symptomatology. Leaves. Identification. 

The pathogen of a bacterial leaf spot disease of bean was identified as Pseudomonas svringae 
pv. syringae. This is tile 1st record of the disease, brown spot, for New Zealand. The patho
gen can be differentiated from other pseudomonads isolated from diseased bean leaves by a 
serological test and peach seedling inoculation. (Author's summary) E02 

See also 0459 
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E03 Mycoses 

0306 
2776 BAKER, R. and NASH, S.M. Ecology of plant pathogens in soil. VI. In
oculum density of Fusariumsolani f. sp. phaseoliin bean rhizosphere as affected by 
cellulose and supplemental nitrogen. Phytopathology 55(12):1381-1382. 1965. 
Engl., 8 Refs. 

Phaseolus vulgaris. Fusarium solani phaseolL Soil populations. Soil fertility. C. N. Rhizos
phere. 

Fusariurnsolani sp. phaseoli may be suppressed by amendments of the C:N ratio in the soil. 
An increase in microbial antagonism was observed in this pathogen when oat straw was 
added and the C:N ratio was increased. On the other hand, high levels of available N in the 
soil reduced this antagonism. To investigate the former, 2 expt. were conducted in asandy 
loam soil from California, pH 8.1, 1.2 mmhos/cm, 0.4% OM and naturally infested with F 
solani sp. phaseolL lowever, conidia was added to the soil and incubated for 6 wk. to 
obtain a high population of chlamydosr.-ores. Cellulose was also incorporated into the soil 
at 5000 ppm and N, in some trials, at 20 ppm in the form of Nil, NO,. Bean var. Pinto was 
planted and after 3 wk., the inoculum .nsity was determined. These expt. show that lysis 
of germinating propagules does not play a significant role in the suppression of the patho
gen. Control through competition for limiting N still remains the most probable explanation 
for suppression. Data referring to the results are given in table form. (Summary by C.P.G. 
Trans. by L.M.F.) E03 

0307 

4240 COSTA, J.G.C., ANTUNOS, I.F. and AUGUSTIN, F. Estudo de material 
gen6tico de feijoeiro introduzido da Costa Rica. (Stud), on genetic materialof beans 
from Cos;: Rica). Campinas-SP, Brasil, Instituto de Pesquisa Agropecuiria do Sul, 
1971. 13p. Part., Sum. Port., 8 Refs. 

P'haseolus vulgaris. Colletotrichum lndetnuthianum. Uromyces phaseolL Races. Host-plant 
resistance. Cultivars. dacterioses. Mycoses. Adaptation. Brazil. 

Cv. from the Instituto Interamericano de Ciencias Agrfcolas of the OI"A (IICA), Centro de 
Ensefianza de laInvestigaci6n, Turrilba, Costa Rica were observed with regard to their 
reaction to immunologic trials with the physiological races B, and B, , of the fungus Uro. 
myces phaseoli var. typica and races a and g of Colletotrichuin lindemuthianurn. All the 

to infection by pathogens under greenhouse conditions.var., as seedlings, were subjected 
Likewise their performance was observed under field conditions for bacterioses and rust. 
Var. 51053. S-182-N and Guateian 6662 showed resistance to rust race B,. Var. 51051, 
51052, 51053, 50589, S-182-N, Guateian 6662 and Compuesto Negro de Chimaltenango 
showed resistance to rust race B,i. The only cv. resistant to the a race of anthracnose 
were Compuesto Negro de Chimaltenango and S-315-N. Cv. Jamapa, S-182-N, 50600, 
Compuesto Negro de Chimaltenango, S-315-N, 51051, 51052, Turrialba-l, and 50589 
showed resistance to race i of anthracnose. conditions, 51053, 51051, 51052,In field cv. 
Turrialba-2, Compuesto Negro de Chimaltenango, Compuesto Cotaxtia and Guateian 6662 
presented resistance to rust. Var. 51053, H-182-N and Fl6rida Copan were susceptible to 
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wildfire. In preliminary yield trials conducted in the locality of Monte Bonito, municipality
of Pelotas, var. 51053, 51051, Turrialba-2, C-166-N, Guateian 6662, Col-126-N, and
Il- 82-N were outstanding productionwise. Compuesto Negro de Chimaltenango was the
only cv. of those observed that presented resistance to both races of rust and anthracnose. 
Var. 51053, Guateian 6662, and S-182-N were resistant to 2 races of rust. The majority of 
the var. studied presented resistant genes to race 0 of anthracnose. (Author's summary. 
Trans. by L.M.l.) E03 )05 

0308 
4569 FCIIANI)l, E. Basidiospore infection by Pelliculariafilamentosa (= Corti
citir Pnicrosclerotia),the incitant of web blight of common bean. Phytopathology 
55:698-699. 1965. Lngl., 6 Refs., Illus. 

Phaseolus Pulgaris. Rhizoctonia solani Mycoses. Disease transmission. Leaves. 

Web blight is one of the most serious diseases attacking bean crops in Costa Rica. The 
fungus PelF~culariafilamentosa (Rhizoctoniasolani)attacks any part of the plant, producing 
preemergence and postemergence damping-off. Its method of dissemination by spores and
the significance of the perfect stage of the fungus, reached on the lower side of disease 
mature leaves, are studied. The basidiospores are ellipsoid and hyaline, the av. size being 8.4 
M x 5.3 M.The fungus is also grown in pure culture on a soil-rice agar medium and producesspores. An expt. was conducted on 32 bean plants, 11 days old, inoculated with the fungus
by placing a drop of spore suspension containing 2700 basidiospores/ml. On observing the
plants 13 days after the inoculation, the av. no. of lesions in the secondary leaves, secondary
leaf axils and primary leaves was 1.5,2.4 and 0.04/plant, resp. The rapid spread of web
blight in warm and humid climates can be explained on the basis of the efficient production
and dissemination of basidiospores. (Suinmnary b' CP.G. Trans. by L..MI) E03
 

0309 
12667 INSTIIUIT INII RAMIRICANO DI: CIENCIAS AGRICOLAS DE LA 
O:A. La chasparria del frijol provorada por Pelliculariafilatnentosa. (Web blight in 
beans caused by I'ellicularia ilainentosa). San Josd, Costa Rica. Informe Tcnico 
1961:30-31. 1962. Span. 

Phaseolus vulgaris.Rhizoctonia solani Mycoses. Races. 

The disease has caused great losses in bean plantations in several tropical countries. The

pathogen Pelliculariafilamcntosa has been found In 
 40 host plant species, the majority

weeds. The fungus has 16 strains with different morphological characters ar.d pathogenicity,

which indicates the existence of physiological races. The greatest damage has been observed
 
in lowlands where MC and temp. are high. (Sunnary by CIG.Trans. by L.A.b) E03
 

0310
 
13184 LISKER, N., KAl AN, J. and II-NIS, Y. 
 Lesion formation on bean seedling
hypocotyls by Rhizoctonia solani as affected by size and nutrition of propagules.
Annals of Botany 45:365-368. 1980. Engl., 8 Refs. 

Phaseohis vulgaris. Rhizoctonia solank Germination. tlypocotyls. Diseases and pathogens.
Laboratory experiments. 

The observations and expt. on the factors involved in lesion formation by Rhizoctonia sola
ni are described. Ilypocotyls were inoculated with a R. solani propagule. which was picked
up with forceps under a stereoscopic microscope, and placed in a drop (2-5 jul)of nutrient
solution or distilled water on the hypocotyl surface. No evidence of damage was observed. 
After inoculation, the seedlings were kept in damp chambers for 2-3 days. Large propagules
(400-5t)0 un) produced lesions at a few mm distance from the inoculation site. The increase
in virulence did not affect the location of the lesions. When a drop (2.5 jul) of yeast extract 
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(YE) or distilled water was added 3-4 mm from each propagule, this germinated, extending 
hyphae in various directions, which formed lesions at distance from the propagule. By 
previous wounding with a sterile needle, large propagules produced non-typical lesions at the 
same wound site. In another expt. the infectivity of propagules increased as the distance on 
the hypocotyl between the propagule and the root-stem transition region grew. In other 
expt. the effect of detached propagtiles and remaining hyphae on the hypocotyls was 
studied; the propagules produced lesions (10%) on the new host and its infectivity was 
completely restored with 1 drop of YE. The extension of the nutrients exhaustion period 
(40 h) caused t complete loss of infectivity. In other expt. lesions were formed with small 
propagules after the addition of a drop of YE or chloroform. The pattern of lesion forma
tion was consistent in all the expt; these formed at a certain distance of the propagule. The 
existence of a nutrient gradient from the propagule to the hyphae was assumed. It is sug
gested that the effect of chloroform may be doe to the removal of the protective wax layer 
of the cuticles and/or to the modification of nutrients. It is also shown that the alterations 
(environmental factors) in the external supply of nutrients or in the internal reserves of the 
propagules caused changes in the virulence and may affect the pathogenic capacity of the 
fungus. (Summary by LB. Trans. by L.M.F. E03 

0311 
11673 GROGAN, R.G. Sclerotinia species: summary and comments on needed 
research. Phytopathology 69(8):908-910. 1979. Engl. 

Phaseolus vulgaris. WIhetzelinia sclerotiorum. Taxonomy. Etiology. Research. 

Papers presented at a symposium at the U. of California(JSA) on the biology and epidemio
logy of Sclerotinia spp. are summarized and research requirements are given for improving 
the techniques that control diseases caused by this fungus. Aspects related to the taxonomy 
of fungus, on if the name of the species indicates the ecological niche, possession of unique 
pathogenic capabilities as well as less virulence on some hosts, are discussed. Environmental 
factors favoring the development of sclerotia have been determined but information is 
lacking on the changes that occur during growth and maturation; factors that affect the 
production of potentially functional sclerotia should be determined. Pathogenesis, produc
tion and survival of sclerotia are discussed; these may survive in the soil from several wk. up 
to 8 yr. Disease control may be reached by fungicidal sprays of the soil at determined times, 
biological control, and selection of resistant germplasm. (Summary by C.P.G. Trans. by L. 
M.F.) E03 

0312 

11692 WEISS, A., KERR, E.D. and STEADMAN, J.R. Temperature and moisture 
influences on development of while mold disease (Sclerotinia sclerotiontim) on 
Great Northern beans. Plant Disease 64:757-759. 1980. Engi., Sum. Engi., 13 Refs. 
Illus. 

Phaseolus vulgaris. 11'hetzelinia sclerotiorun. Etiology. Temperature. Water requirements.
 
Irrigation. Growth-chamber experiments. Leaves. Laboratory experiments. Field experiments.
 
USA.
 

Great Northern dry edible beans inoculated with a suspesion of mycelial fragments of 
Sclerotinia sclerotiorum were incubated in a constant-temp. chamber at 100% RH for 
periods up to 268 h at 10'-30'C. Percentage of diseased foliage was measured and expressed 
as a function of time and temp. Air temp. favorable for disease development ranged from 
100 C to the optimum 25°C Plants incubated at 30'C did not develop white mold. White 
mold did develop, although more slowly, on plants incubated at 25'C unil symptoms first 
appeared, at 30'C for 24 h, and then at 25'C. In a field expt.,air temp. at 10-cm height 
were measuied in Great Northern bean plots under normal and heavy irrigation treatments. 
Temp. were favorable for a white mold development 82 aid 87% of the time in normal 
and heavy irrigation treatments, resp. Disease incidence was about 13 times greater in the 
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heavily irrigated plot than in the normally irrigated plot,; indicating that duration of leaf 
moisture, rather than air temp.,limits white mold disease development in western Nebraska. 
(Author's summary) 103 DO] 

0313 
10663 LLA NOS M., C. Patogenicidad del Isariopsisgriseola Sace. en frijol (Phaseohs
vulgaris L.). (Pathogenicity of Isariopsis griseola on beans). Acta Agron6mica
7(2):165-190, 1957. Span., Sum. Span., Engl., 20 Refs., Illus. 

Phaseolus vulgaris. Isariopsis griseola. Disease transmission. Etiology. Symptomnatology. 
Growth-chamber experiments. Infection. Colombia. 

A study is presented on the angular leaf spot of bean plants caused by the fungus Isarlopsisgriscola, a disease which in the last 2 yr has acquired a great economic importance in the
Valle del Cauca, Colombia, because of the severity of attacks and the great losses that this 
disease has caused in t','c crkjp:;. A research of the available literature complemented
by the personal observations and experience is given. By means of a series of expt. on the
viability of the spores, it was demonstrated that light does not exercise any influence on
their germination. The efficacy of the germination technique is verified concluding that the spores do not lose their viability in spite of having had several transplantations (5-6). By 
means of expt. designed to find an effective method to secure artificial infection withIsariopsis griseola spores in bean plants, it was demonstrated that it is essential to put the
inoculated plants under high humidity atmospheric conditions (95-100%). It was observed
that the greater tile exposition period in the moist chamber (40 It as compartJ with 24 and
16), the greater the degree ol infection. No decrease was found in the spore virulence in those
which had presented several previous transplantations (5-6), as compared with the virulence of 
spores from cultures of recent isolation, nor differences in the effective ability of spores
from natural field infections, as compared with those from pure cultures of the fungus. 
(Author's summnary') 1E03 

0314 
14269 WOODWARD, M.D. New isoflavonoids related to kievitone from Phaseolus
ulgaris. Phytochemistry 18:2007-2010. 1979. Ingl., Sur. Engl., 19 Refs., Illus. 

Phaseolus ulgaris. Mycoses. Plant toxins. Phytoalexins. Hlost-plant resistance. Plant physio
logical processes. Biochemistry. Analysis. Plant tissues. Inoculation. Laboratory experiments. 

[lie new isollavonoids 5,7,2, 4"-tetralhydroxy-8-(3,3-dimethylallyl)isoflavone (2,3-dehy
drokievitone) and 7, 2 ' 4 '-trihydroxy-8-(3,3-dimethylallyl)isoflavanone 
 (5-deoxykievitone)
have been isolated from fungus-inoculated Phaseolus vulgaris pod tissue and from the
inoculation droplets. A third isoflavonoid was tentatively identified as 1 "; 2" dehydrocy
clokievitone and appears to be a metabolite of the phytoalexin kievitone. (Author's sum
mars') E03 

0315 
11696 OLAVE L., C.A. Resistencia de algunas variedades y lineas de frijol (Pha
seolus vulgaris L) al Isariopsisgriseola Sace. (Resistance of somne bean var.and lines 
to Isariopsis griseola). Acta Agrondmica 8(4):197-219. 1958. Span., Sum. Span.,
Engl., 3" Ret's., Illus. 

Phaseolus vulgaris. Isariopsisgriseola. Ilost-plant resistance. Cultivars. Etiology. Inoculation. 
Symptomatology. Colombia. 

A summary is presented of the general characteristics of bean angular leaf spot caused by
Isariopsis griseola. The results of the inoculation expt on bean var. Algarrobo is included 
in the part on pathogenicity, designed to determine the vegetative period of the plant most 
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susceptible to the pathogen. It was found that disease symptoms appeared 8 days after 

hoculation, being more characteristic at 12 days; no special difference was observed with 

regard to the degree of infection in plants inoculated when 20 and 30 days old. According 
to these results some commercial bean var. and lines were inoculated to determine their 
resistance to angular leaf spot. According to the degree of resistance obtained, the 

inoculated var. and lines were divided into the following groups: highly resistant (Mexico 
11, Mexico 12, Cauca 27a); resistant (Sinchez); moderately resistant (Sangretoro, Liborin-, 
Lines 133 and 138); susceptible (Uribe Redondo, Pico de Oro); and highly susceptible 
(Panamefio, Estrada Rosado). (Author's summary) E03 

0316 

13156 AQUINO, M.bE I.N. DE and ARRUDA, G.P. DE Sinflaridade sintoma
tol6gica da aq o de fungo e de inseto em feijoeiro (Phaseolus vulgaris L.). (Symp
tomatologic similarity of the action of a .fingus and an insect in beans). Recife, 
Brasil. Instituto de Pesquisa Agron6mica. Boletmn T~cnico no. 62. 1978. 2 3 p. 

Phaseolus vulgaris. Rhizoctonia solanL Itedylepta indicata. Etiology. Plant injuries. Insect 
biology. Microbiology. Entomology. Disease control Pest control. Brazil 

In Pernambuco (Brazil) the independent action of a fungus (',llicularia fi!anientosa.Rhizoc
tonia solani) and an insect (Hedylepta indicata) causes-similar damage in certain susceptible 
var. of Phascolus Pulgaris. However, differences were observed between the 2 as the action 
of the agents responsable for the symptoms progressed. Symptomatolory, insect and 
fungus behavior, and similarities and differences between them are described. A description 
of the insect and its taxonomy were given along with a description of the fungus ind its 
pathogenicity. It was concluded that both agents constitute a problem for beans, either 
as a pest or as a disease. The insect, when it acts independently, destroys the leaf system. 
The fungus cause; weakness and the leaves of adult plants to die and fall off. Results of 
inoculation trials with the fungus confirm the pathogenicity of the imperfect form and 
there is no doubt that Pellicularia filamentosa is the causal agent of bean scorching and 
seedling weakness. The formation of basidiospores was obtained by common artificial 
means. The 2 causal organisms of the injury act independently and there is no correlation 
between the fungus and the insect. To control the injury, an initi~d examination of the 
infested material is recommended in order to establish which agent is involved. (Sumnary 
by LB.Trans. by L.M.F.) E03 FO1 

0317 

14246 HEATH, M.C. Effects of heat shock, actinomycin D, cycloheximide and 
blasticidin S on nonhost interactions with rust fungi. Physiological Plant Pathology 
15(21:211-218. 1979. Engl., Sum. Engl., 24 Refs., Illus. 

Phaseolus vulgaris. Mycoses. Uromyces phaseolL Biochemistry. iloSt-plant re: stance. Micro
biology. Disease control Heat treatment. Cansada. 

The effect of treating nonhost plants, before inoculation was examiwci im4 angiosperm and 
rust combinations. In cabbage infected with cowpca rust ((hmwyccs phaslcoli var. vignae) 
and in french bean with sunflower rust (ticcinia helianthi), heat shock and at least one 
of the protein synthesis inhibitors caused increased growth of the infection hypha and 
an increase in the no. of infection sites at which haustoria developed. Hlowever interce-
Ilular growth still ceased at about 24 h after inoculation in spite of evidence from delayed 
inoculation expt. that in cabbage the effects of the blasticidin S treatment lasted for at least 
48 h. In pea leaves inoculated with U. 'ignae, all treatments resulted in increased growth of 
the infection hyplia, but they had no similar effect on this same rust in bean. All treatments, 
except actinomycin D in pea, alio increased the frequency of haustoria formed in t;ese:. 2 

nonhost plants and, in contrast to their effects on the other plant-ru-;t combinations, also 
allowed fungal colonies to develop which continued to grow for at last -4 days. In bean 
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delayed inoculation expt. with U. 'ignae suggested that such growth continued long after
the plant had recovered from the pre-inoculation treatments. Such growth did not depend
on the development of a haustorium from the first-formed mother cell or on the absence of
necrosis of the invaded cells. None of the treatnents had any observable effect on thecompatible interaction of bean rust tU. appcndiculatus var. typica) in french bean. The
significance of these observations is discussed. (Summary' by Review of Plant Pathology)
E03 

0318 
12636 VAN DEP WESTHUIZEN, G.C.A., JOUBERT, M.S. and GROBLER,
L.J. Sclerotinia rot in dry beans. tCarming in South Africa. (Dry Beans) F.A :1-3. 
1979. Engl., Illus. 

Phaseolus vu!garis. Wh'etzelinia sclerotionam. Symptomatology. Host range. Chemical 
control. South Africa. 

Brief information is given on the white mold disease, caused by the fungus Sclerotink
sclerotiorun, which has damaged crops in the state ofiTransvaal (South Africa). Symptoms,
causal agent, form of attack, conditions favoring disease dissemination, host range, geo
graphic distribution, and control measures are described. Cool, shady, and moist conditionspromote disease development. The following practices are recommended to limit the spread
and contamination of new fields: use of healthy seeds, control of host weeds, crop rotation,
and spraying with 1 kg benomyl a.i./ha 3-5 days befor_ full bloom. (Summary by C.P.A. 
Trans. by L. i,:-03 

0319 
11687 VARGAS, E. Enfermedades tungosas. (lungal discases). In Miranda M., H., 
comp. Cursos de Producci6n de Maiz y Friol, Santa Tecla, El Salvador, 1976. Notas. Santa Tecla, Centro Nacional de Tecnologia Agropecuaria, 1976. pp.174-178.
Span. 

Phaseolus vu gads. Mycoses. Disease control. Rhizoctonia solani. Isariopsis griseola. Uromy
ces phaseoL Colletotrichum lindemuthianum. Fusariumn solani phaseol. Erysiphepolygoni.
Sclerotium rollsit Chactoseotoriawclhnanii. El Salvador. 

A brief literature review is presented on fungal diseases and the contiol methods (use ofresistant var., seed treatment and selection, crop rotation and che-mical control) of thefollowing diseases in bean crops in El Salvador are dcescribed: web blight (Thanctepltorus
cucuneris = Rhizcctonia solant); angular leaf spot (Iariopsis griseola); rust (Uromyces pha.seol); anthracno e (Colletotrichum lindelnuthianurn); Chactoseptoria leaf spot (Chaetosep
toria vellmaniil; powdery mildew (Erysiphe polygono) and root rots (Rhizoctonia solani
Scherotium rolfsii, Fiusarium solani sp. phaseoli and Pythium sp.). The symptomatology
and environmental conditions for the development of each disease are described. (Summary
by C.P.G. Trans by L.M.F) E03 

032011669 LUMSDEN, R.D. Histology and physiology of pathogenesis in plant diseases 
caused by Sclerotinin species. Phytopathology 69(8) :890-896. 1979. Engl., 35 Refs. 

Phaseolus vulgaris. Whetzclinia sclerotiorum. Plant tissues. Physiology. Diseases and patho
gens. Host-plant resistance. Phytoalexins. Phaseollin. 

Ihis document summarizes the available information on the host-parasite interaction and

the process of pathogenesis in the diseases 
 -aused by Sclcrotinia sclerotiorum and relatedspecies, such as S. minor and S. trifliorum. To explain this interaction, the histopathology
of the disease is described, including the penetration of the host, early and advanced stage,, of 
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infection. The mechanisms of pathogenesis and resistance are listed and the biochemical 
factors of disease development that occur during penetration are described. The presence
of different enzymes, endopolygalacturonase (endo-PG), oxalic acid, and other organic
acids, has been studied regarding pathogenesis. A description is given of the physiological 
processes that occur during pathogenesis, allowing the colonization of the tissue, action 
mechanism of endo-PG, nutritional factors that determine the development of the 
fungus, permeability changes, and water relationships of infected tissues. Some consider
ations are giv.-n on factors that determine the degree of virulence of the pathogen and host 
resistance mechanisms. (Summary by C.P.G. Trans. by L.M.F.) E03 

0321
14235 FILHO, E.S. and DHINGRA, O.D. Survival of Macrophomina phaseolina 
sclerotia in nitrogen amended soils. Phytopathologisohe Zeitschrlft 97(2):136-143. 
1980. Engl., Sum. Engl., Germ., 23 Refs., Illus. 

Phaseolus vulgark. Mycoses. Macrophomina phaseolL Soil fertility. Soil requirements, N. 
Soil population. 

The effect of N at 1, 3,5 or 7 mg/g of soil, supplied as NO -Na or NH4-N, on the survival of*
Mtacrophomina phaseolina sclerotla was studied In 2 soils. The sandy clay loam and sandy
loam soil, were infested with 640 sclerotia/g ot sofl. Th e population of M. phaseolina de.
clined gradually and significantly in both soils suppliei with N from any source or at any 
concn. In gandy clay loam soil the population dropped to 2-10 propagules if supplied with 
3, 5 or 7 mg N/g of soil from either source. The major drop occr ,d between 30-40 days
after N amendment. However in sandy loam soil the population dropped to 2 or 100 propa
gules if amended with 7 or 5 ing NH4 -N/g of soil resp., but remainded at 250 or 460 propa
gules/g of soil if N source was NO3 . In both soils, NH3-Nincited more rapid and drastic de
cline in population than NO, -N. (Author's summary) E03 

0322 
14344 PINZON R., C. Evaluaci6n del fungiclda Baycor en el contro' de Uromyces
phaseoll var typica Arth. en frijol. (Evaluation of BayLor fungicide in controlling
bean rust disease). Fitopatologia Colombiana 7(2):114-117. 1978. Span., Sum. 
Engl., Span., Illus. 

Phaseolus vulgars. Uooyces phaseoll vaLtypica. Disease control Leaves. Colombia. 

Three difftrent fungicides were evaluated in their efficiency to control bean rust disease 
(Uromyces phaseoll var. typica). The best results were obtained with bitertanol fungicide
at dosage of 0.05%a1i (Author's summary) E03 

0323
 
14256 KIMATI, H. and GALLI, F. Glomerella cingdlata (Stonem.) Spauld. et 
v. Schienk. f. sp. phaseoli nf., fase asc6gena do agente causal da antracnose do 
feljoehro. (Glomerella cingulata f. sp. phaseoll ascogenous phase of the causal 
agent of bean anthracnose. Anais da Escola Superior de Agricultura 27:411
437. 1970. Port., Sum. Port., Engl., 38 Refs., Illus. 

Phaseolus Vulgaris. Collerotrichum lindemuthianum. Laboratory experiments. Culture 
media. Light. pH. Microbiology. Brazil. 

The perfect stage of Colletotrichum lindemuthianum is described. Two isolates which 
formed fertile perithecia when paired were used to determine some environmental. 
conditions favorable to sexual reproduction. Perithecia were formed in a semi-synthetic
medium containing glucose, Ca(NO 3)2.4H 20, MgSO 4.7H2 0, K11 2 PO4 , agar (20 g/l) and 
water (1 1).The favorable quantities of glucose and Ca(NO3)2.4HO were 4-10 and 0.15
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0.60 g/il, resp., maintaining a C/N ratio between 29.8:1 and 89.6:1. When vitamins were 
added to the medium, the favorable quantity of Ca(NO 3 )2.4H.0 varied from 0.3-1.0 g/l, 
maintaining the quantity ofglucorc and the C/N ratio approx. the same. The most favorable 
quantities of KH2PO4 and MgSO 4.7110 were 0.1-0.5 and 0.5-1.0 FJl,resp. Light Inhibited 
sexual reproduction, fertile perithecia being obtained only in conditions of continuous 
darkness or when the light period did not exceed the Ist 3 days of incubation. The pH range 
favorable to fertile perithecia formation was 4.0-6.0. High humidity was important for high 
perithecia formation and for ascospores ejection. In paired cultures, the conidial isolates 
were heterothalic, fertile perithecia being fotmed only in determinate niptings. Some 
matings resu.ted in few fertile perithecia, others gave rise to perithecia with only asci, or 
protoperithecia. Morphologically the ascogenous stage of C. lindemuthianum fell into the 
broad description of Glomerella cinigulata. Since C. lindemuthianum is pathogenic only 
to Phaseolus ;pp., the name Glomerclia cingulata f. sp. phaseoli is proposed for the perfect 
stage. (Auth k's summary) E03 

0324 
14367 POMPEU, A.S. Linliagens de feijoeiro (Phaseolus vulgars) resistentes 
ao fungo d2 antracnose (Colletotrichum lindemuthianum). rBean lines 
resistant to the anthracnose fiingus (Colletotrichum lindemuthianuin. Summa 
Phytopathologica 5(3/4):148-152. 1979. Port., Sum. Port., Engl., 10 Refs. 

Phaseohs vulgaris. Colletotrichun lindemuthianum. Host-plant resistance. Cultivars. 
Plant breeding. Seedlings. Inoculation. Selection. 

Crosses between the cv. Aroana, Moruna, and Carioca (recurrent parents) and Cornell 
49-242 (donor), and backcrosses were made in the glasshouse. Seedlings from these 
crosses and backcrosses in the F2 and F,, resp., were inoculated with a spore suspension 
of isclates of the Brazilian 1 and a groups. The seedlings were then placed in a moist 
chamber for 48 h and kept in the lab. at 210C. The pedigree method was used to identify 
resistant, homozygous plants. (Summary by Review of Plant Pathology) E03 GOO 

0325 
14328 ALVAREZ-AYALA, G. Development of a method for testing resistance 
of Phaseolus vulgaris L to angular leaf spot (Isariopsisgriseola Sacc.). Mag. Sc. 
Thesis. Montreal, Canada, McGill University, 1979. 179p. Engl., Sum. Engl., Fr., 61 
Refs., Illus. 

Phaseolus vulgaris. Isariopsis griseola. Plant breeding. Host-plant reaistance. Laboratory 
experiments. Culture media. Inoculation. Carurda. 

Techniques and materials that can be used in various steps of the method to evaluate bean 
resistance to Isariopsis gr 'eola were tested. Isolation by picking conidia off coremia in 
lesions was more practical than by tissue transplants on culture media. Inoculum (conidial) 
yield was highest from cultures on V-8 agar grown in darkness at 14-19'C for 9-12 days. 
Preparation and deposition of inoculum suspension on the leaves was facilitated by the use 
of 0.1% Triton AE. Increasing inoculum conen. up to 2 x 10' conidia/ml (the max. u",cci) 
increased diseasc inte,,sity, but 2 x 104 conidia/ml was the most practical conen. Spraying 
was the most effective technique of inoculum application. The 1st and 2nd trifoliate leaves 
on 19-20 day old plants were the most responsive material. Disease intensity asses.ment in 
terms of lesions/leaf, lesions/4 cn , and 2 scales of % leaf area affected, gave consistent 
resistance and virulence ratings to different host cv. and pathogen isolates, resp. Author's 
summary) E03 

0326 
14725 KURI ,N, P. and STELZIG, D.A. The synergistic role of oxalic acid and 
endopolygalacturonase in bean leaves infected by Cristularlella pyramidaiis. 
Phytopathology 69(12):1301-1304. 1979. Engl., Sum. Engl., 14 Refs., Illus. 
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Phaseolus vulgaris. Crlstulariella pyramidalis. Enzymes. Plant injuries. Leaves. Cytology. 
Culture media. Ca. Fungal toxins. 

Amounts of oxalic acid were elevated in lesions of bean leaves that were infected for 3 days 
with Cristulariella pyramidalis. Amounts in the green tissue adjacent to these lesions were 
considerably higher than those in healthy leaves. Endopolygalacturonase was riot detectable 
in extracts of healthy bean leaves but was present in leaves infected with C pyramidalis and 
in pectin-containing medium supporting growth of this fungus. This enzyme was inhibited 
by CaCI2 and the inhibition was reversed by oxalic acid. Oxalic acid depolarized cell 
potentials at a concn. as tow as 10" J1 but only if the solution was approx. p'- 4 or lower. 
This depolarization was not rapidly reversed when the bathing solution was changed to one 
free of oxalic acid. The data presented are consistent with synergistic roles for oxalic acid 
and endopolygalacturonase during invasion of bean leaves by C pyramidalis. (Author's 
suinmary') E03 

0327 
14248 DIIINGRA, O.D. and KUSIIALAPPA, A.C. No correlation between angular 
leaf spot intensity and seed infection in bean by Isariopsis griseola. Fitopatolog'a 
Brasileira 6(5):149-152. 1980. l.ngl., Sum. Engl., Port., 8 Refs. 

Phaseolus vulgaris. Isariopsis griscola. Disease transmission. Seed. Pods. Seed production. 
Brazil. 

Seeds harvested from bean cv. Ouro Preto, 51051. S-182-N, P1201.333 or 111313.868 ,vith 
angular leaf spot prevalence on leaves ranging from 31-63.8% and disease severity on pods 
ranging from 8.0-17.9%, or from cv. Carioquinha with disease severity on pods ranging from 
1-50% were tested for seed infection by Isariopsisgriseola. Out of 3832 seeds tested, the 
fungus was isolated from only 72 seeds. The:re was no correlation between disease severity 
on pods and % of seeds infected with thei pathogen. The growth of the fungus always 
occurred at the hilum. The seed was infected with L grieola only when it was located 
directly under the lesion present at the pod suture. (Author'ssummeiar') E03 

0328 
14760 BOOMSTRA, A.G. Breeding for resistance to [usarium root rot in beans 
(Phaseolusvulgaris L.). Ph.D. Thesis. Madison, University of Wisconsin, 1975. 12 lp. 
Engl., Sum. Engl., 119 Refs., lUis. 

Phaseohts r'ulgaris.tusariumsolani phaseoli. Host-plant resistance. Plant breeding. Cultivars. 
Selection. Inheritance. N. Nutrient solution. Seedlings. Laboratory experiments. Field 
experiments. 

Root rot of beans, incited by Fusarium solani f. sp. phas'oli, occurs in all bean growing areas 
of the world, and has increasingly become a problem in Wisconsin (USA), Since cultural 
practices are largely ineffective in controlling J'usarium loot rot, the developmiicnt of 
resistant or tolerant cv. of snap and dry beans is highly desirable. The seedling tank test, a 
rapid testing procedure employing a hydroponic culture technique, was developed to screen 
large no. of bean plants for root rot resistance. Since this procedure was too severe for the 
detection of low levels of' resistance, a greenhouse pot test was also used. Field tests 
included the use of row and hill plots for evaluation of root rot resistance under natural 
conditions. The form in which N %,'asprovided in the seedling tank test greatly affected the 
results. Nil4 NO)-N increased the tolerance of susceptible plants, compared to NO, as the N 
source. Ammonium at an identical N concn. of 210 ppm was found to be toxic to young
bean seedlings. Several older cv. having a low level of root rot resist.nce were identified 
using the described testing procedures. State Half Runner, Black Turtle Soup, Cherokee 
Wax, Bush Romano, and Resistant Asgrow Valentine were the most useful. Nearly 700 
plant introductions of I'hascolus rulgaris originating in Mexico were screened using the 
seedling tank test, and 18 superior introductijns also performed well in a root rot-infested 
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field at the Wisconsin Expt. Station at Hancock (PI 224730, 224737, 309726, 309801,
310607, 311917, 111975, 311987, 311989, 311991, 312028, 317033, 312041, 312043, 
312062, 312077, 319616, and 225619). The seedlinS tank tet was effective for single
plant selection in segregating F2 familles resulting from crosses of N203 (PI 203958) with 
su;ceptiblo cv. However, continued talaction based on family means, was necessary to 
obtain highly resistant homozygous breeding lines. The av. disease indices were lowered 
from 94 in the unselected F, generation to 49 in the F, generation after one cycle of 
selection with several F4 fanillms apjitozching the resistant parent. The inheritance of root 
rot rexistance from N 203 ws found to be complex, with susceptibility being dominant 
over resistance for plants subjected to the seedling tank teat. Rather than continued use 
of pedigree selection and backcross breedng,it Is sugested that a quantitative approach
be taken, In this way, the level of resistance In bean populations can be raised gradually 
by recurrent calaction, instead of seeking h ily resistant individual plants of which the 
frequency in segregating populations is very low, (Author's summary) E03 

0329 
14364 WOODWARD, M.D. Phaseollin formation and metabolism In Phaseolus 
vulgarts. Phytochemlstry 19(5):921-927. 1980, Engl, Sum. Engl., 57 Refs., Illus. 

Phateolus vulgars. Mycons. Pods. Inoculation. 11hasoollin. Phytoahdna. Metabolism. 
Enzymes. Analysis. Blochemitry. Host-plant reaistance. 

Following fungal-inoculation, Phaseolus vulgaris was found to produce small amounts of
7,44dhydroxylsoflavone (dadzeln), 7,2-'Vtrlhydroxysoflavone, 7,2,4ftrhydroxylsoflavano
ne, (6aR, laR).3,9-dlhydroxypterocarpan, and (3R)-7,2,4-trihydroxyisofavar. The 
structures of the latter 4 compounds were confirmed by synthesis. The principal ptero
carpans Isolated were phaseollldln and phaseollin and ORD (optical rotatory dispersion) 
spectra ! idicate that these compounds have the same (6aR, llaR)-conflguratlon as 3,9
dihydroxypterocarpan. A pathway leading to phaseollidin and phaseollin s proposed
involving 2-liydroxylation of daidzeln, reduction to the Isoflavanone, further reduction,
dehydration and cyclization to the pterocarpan, and prenylatlon to give phastollidln and 
then cyclization and dehydrogenation to give phaseollin. No evidence of prenylation at the 
isoflavone or isoflavanone stage was obtained, The phascollin metabolite, (6aS, l laS)
6ahydroxyphaseoiLin, was also deterted, (Author's summary) E03 C03 

0330 
14738 SMITH, DA. Phytoalexins in Rhizoctonla solanti-Infected bean hypocotyl.
Ph.D. Thesis. Ithaca, N.Y., Cornell University, 1974. 140p. Engi., Sum. Etgl.,
134 Refs., Illus, 

Phaseolus vulgarls. Rhlzoctonta solanL Host-plant resistance. Phytoalexins. Analysis. Plant 
injuries. Hypocotyls. Plant tissues. 

The phytoalexins phaseollin, kievitone, phaseolldin and phaseolllnisoflavan were produced 
soon after Infection of Phaseolus vulgarts hypocotyls by Rhizoctonla solanL These com
pounds were extracted from diseased tissues in ethanol and subsequently purified by solvent 
partitioning, thin-layer chromatography, preparative-layer chromatography, column chro
matography and crystallization. Kievitone was identified as 5,7,2', 4-tetrahydroxy-8-iso
pentenylisoflavanone. Its phenolic nature was indicated by positive reaction- with diazotized 
p-nitroaniline, Folin's reagent and a 1% solution of I:eCl,. The formation of a 2,4-dinitro
phenylhydraznne indicated the presence of a carbonyl group. Klevitone exhibited an ultra. 
violet absorption max.in ethanol at 294 nm (log c = 4.17) with a shoulder at 340 nm (log 

= 3.46). Kievitone was optically inactive in ethanol. Methylation with diazomethane 
yielded, predominantly, the trimethyl derivative. The infra-red spectrum contained a hydroxyl 
band at 3200/cm and a carbonyl band at 1632/cm. Faur phenolic hydroxyl functions, 
the characteristic peaks of an isopentenyl side chain, 3 additional aliphatic protons and the 
presence of pentasubstituted and trisubstituted benzene rings were revealed by the nuclear 
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magnetic resonance spectrum. The mass spectrum indicated a parent ion at m/e 356 with an 
elemental composition of C,,H,,O. The findings were consistent with the compound
described above and with the 6-isopentenyl isomer. However, the substance isolated had the 
same physlcochemical characteristics as an authentic sample of kievitone in which the iso
pentenyl side chain Is located at C-8. Phaseollin was obtained as a crystalline material with 
the same ultra-violet absorption spectrum and melting point as authentic phateollin. No 
depression of the melting point occurred upon mixing the 2 samples and both had the same 
Rf values in 2 chromatographic systems. The phascollidin isolated revealed ultrr-violet and 
mass spectral properties In agreement with the published values and, like authentic phaseol
lidin, gave a negative Gibb's test. The ultra-violet and mass spectral data of the phareollin
isoflavan extracted agreed with published reports. Furthermore, phaseollinlsoflavan gave a 
positive Gibb's test, and chromatography of the isolated compound with authontic phaseol
linisoflavan yielded the same Rf values. The four phytoalexins were extracted from R. solani 
lesions and the peripheral tissues at defined stages of lesion development. Ultra-violet 
spectrophotometry allowed determination of their concn. in the tissues, corrections being
made for extraction efficiencies. Each phytoalexin was concentrated in the lesions and 
accumulated with time. Kievitone occurred at concn.of 183 pg/g fresh wt. in young lesions 
and 638 ug/g fresh wt. in mature lesions. Phaseollin concn. at the same stages of lesion 
development were 18 and 782 g/fresh wt., resp. Phaseollidin and phaseollinisoflavan 
never exceeded 50 yg/g fresh wt. The E.D.50 values for phaseollin, klevitone, phaseollidin
and phascollinIsoflavan assayed against R. solani in M-2 agar medium were 5.6 x 10' M, 
1.0 x 10-" M$,6.2 x I0-' M and 8.3 x 10-1 M, reap. Bioassays of phaseolln and kievitone in 
bean-juice agar Indicated similar activities. Phaseollin and kievitone exhibited additive 
fungistatic effects. Little exprnsion of R. solant lesions on bean hypocotyls was evident 
beyond that apparent at the young stage of their development. Those events responsible
for the restriction of fungal spread must essentially be complete 2 days after inoculation. 
Incorporation of the amounts of phaseollin and kievitone occurring in young and early
intrmediate lesions into M-2 agar caused about 80%inhibition of the radial mycelial growth
of R. solani. Treatment of R. solan! shake cultures with the concn. of phaseollin and kievi
tone present in young lesions induced a 40% loss of fungal dry wt. within 6 h. The results 
suggested that the phytoalexins, primarily kievitone, might contribute a functional role in 
disease resistance by restricting fungal spread in the Invaded host tissues. (Author's sum
mary) E03 COO 

0331 
14392 BANDARA, J.M.R.S. Effect of Fuiariutm solan! f. op. phaseoll on root 
nodule formation in Phacolu, vulgarls L. Journal of the National Agricultural 
Society of Ceylon 15:1-7. 1978. EngI,, Sum, Engl., 8 Refs. 

Phaseolux vulgarlk F1uwlum solant phaseolL Rhlzoblun. Nodulatlon. Root,. Intibitor 
Inoculation. Soil fertility. Rhizoopher. Soil population. Hypocoty. Plant Injuuie 

The presence of Fusarlum solani sp. phaseol! (FSP) in french bean rhizosphere soil reduced 
the no. of root nodules probably following interaction between FSP and soilRhlzobla 
spp. rather than through direct effects on bean 'ants. (A uthor's summary) E03 101 

0332 
14351 CAMPBELL, C.L., MADDEN, L.V. and PENNYPACKER, S.P. Structural 
characterization of bean root rot epidemics. Phytopathology 70(2):152-155. 1980. 
Engl., Sum. EngL, 18 Refs. 

Phaseolus vrdgais. Rhizocronla solani. Fusarium solan! phaseolL Symptomatology. 
Experiment design. Strtitical analysis. Field experiments. Culture medli. Roots. Rots. 

A 0.4 ha field of snapbeans cv. 'Tcndercrop' was divided into 100 contiguous quadrats.
Twelve plants were removed from each quadrat at 10, 20, 30, 40, and 50 days after planting 
to assess disease severity and incidence of bean root rot induced primarilly by Rhftoctonta 
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solani.lbut also in part by .usarium soladi f.sp.phascoli. A disease progress curve was devel
oped to depict the epidemic occurring in catli quadrat. The curve elements used to charac
terize these disease progress curves were: Weibull distribution function scale parameter;
 
Weibull distribution lunction shape parameter; ara under tie disease progress curve; iinal 
disease severity: Ist-difference regression linear coefticient; Ist-difference regression 
quadratic coelicient; % plants inleccted: and estimated time of disease onset. hice structure 
of cite 100 diseas, progress curses was e\amifned by conducting a multivariate principal 
axis factor anal.is boloosed bt a \ariiia\ rotauior. [our factors. accounting for 90% of
 
tiletotal variancc, were selec ted to c\press Ie die:,se progress curse elements more simply

and without confoundintg niteractiuns auonrg elemnt,,. Iactor I was alloverall description

of disease progression including shapelevel and rate parameters. I actor 2 showed arelation
ship betwee: ,reaunder the disease progr's curse and leel of the epidemic. Iactor 3,an
 
indication of epidemic temporal jocation, idetititied tice uniqueness of the estimated time
 
of diseas? onset. Ifactor 4 identified a rlatonship hetween diseaws severit, and disease
 
incidence. (,luthor.s snotocarv) 1 (13
 

0333 
14754 lIt 1.11KA,. . Population trends of three varieties of bean wilt bacterium 
(Cornebactcricamflaccnjiaciens) in three bean cultivars. mi..IThesis. ticr'oin, 
The University of Nebraska, 1972. 70p. I ngl.. Sum. Ingl., 69 Refs., Illus. 

cit'ns. llost-plant 

Inoculation. leaves. Stomata. Temperature. Symptomatology. Chlorosis. Plant tissues.
 
Bacteriology.
 

Phaselus ruhgaris. ( c ' rhatcrium Ilaccuio Cultivars. resistance. 

Populalion Ireid,, of ( ',,rn,'lact'rimflaccumach'ts. C .ccut /cie/ns%ar.autrantiacum 
and C. fla( cuaoi: w% str. ri,,laccn iccthree dry bean cv. Great Northern U.I. :59, lcpary
and Ili 165078 %%ere determirled. Inocula containing approx. 10' and 10' ictcleriatl cells/
ml o1 each batlrial ar. \sere infiltrated trio the leaves through tice slonata Lntil the leases 
became ksatersoaked. I'lie inoculated plants s ere kept in a greenhouse inwhich tihe temp. 
\\as adjusted to ipprw,. 25 ('.trmwth of ithe ha:teria il1the 3hosts \a assessed by periodic
determinatici (t coctn illateLcted tisue, by dilution plating. All3 pathogenic var. of 
bacteria e\lhiihctcd the sane ldaJccteritisL insular as the trend of nultiplication and tie 
elCits Oil thte110,i tisue, \sCIt contcered. "\tter the 1st lparithnic growth period. C. 
"la'' ai~o ,rl~r~(-iiardvar. multiplied laster than C . viar. ioclcc'tm iii allC aarttacnu 
drv bean cv. [lie dii'l .Cr ill tie iIoc.uluir dtoe had little elfcc ot tle geCeration title 
of the batria, but VtrIMll period \iasshortec at the higher :oticn. [lie fical yield
Of Iracteria/ticrit allli ;tationrary% phi:c the (;reat Northernciiltcru the was highest ii 
flollowed I)\ alild 1) 11 lIre decreased the hither dosage'Iepa. the least 165078. siOld at 
i10 cell/mI). the .tunccl.bacteria, tie 3 bacterial types induiced similar\li ehi''hr o 
syiciptocs. All produced \\cite pUstUle-like overgLos\stic oct lile leaf ofl te susceptible 
cv. (,reat Northern, ,ctd1itiderveital Icorosis iii leparv. lic brownish necrotic syniptoni 
dhypersetisitive reactioni) \\ais ol ii i .v.Ill IS0} 8. 1 ew leaf ,yroptontisjbsecsed tleant 7 

appeared using loss er intiula level of tire bacteria. Introductioi of pIioggClic bacteria 
into tie iiitereliiclar space, ol iltitiattre leve iiiall3 cv. Xit1 high itOCIUilltCt Aicl. 
(i0 Cellcihli Ml (. ((ciiiucji-o. var. atcracnzcacu checked the e\paistic't onf lte leaves
 
while Io\\er ctcicc. i10' vells/nrl had relatively little elct,. ile effects of tfemlp. io 18.


" 
25 and 30U Ott ll tiIllthitator (1 floc'01ih1aicui " var. anrantia'ucn ata lower cOlniCii. 
s\%erestudied. ihere,iis o itlerentCe rate illCdec 18 and 250

T.ill tiit grow\th f"bittrelia 
Ilither temp.. i)(, accelerated the rate (dtbacterial multiplication ir 6eat Noitern 
aird Iepar elle t \asinttih less cc P1I 165078. ( hla'ctn/h-i v var. rtlt /acc isiltie i 
at high1ctcll. i10' clls,1rilu showed rimilar trend cIt Initiplicatitc11in b(oh detached acnd 
undetachd leaves of (real Nrthern candIll165078. Biacteria clultiply in icoth toclcraint 
and sceptiblie tiss,,ues: i0\%sever, the til1ract lost iia have l'actlors slhich enable it to 
keep the poprilatin ic'e 1c a (. .(13cmin.Itth,r's sttmmcirr, 

138 



0334 
14365 EL MOHO blanco del ffijol. (White mold on beans). Agricultura de las 
Americas 29(8): 18, 26, 28, 40-41. 1980. Span., Ilus. 

Phaseolus vulgaris. Whetzelinia sclerotiorum. Etiology. Symptomatology. Disease control. 
Chemical control. 

Information is given on the white mold disease of beans (Sclerotiria sclerotionm), its symp
tomatology, life cycle, and environmental factors that affect its propagation (humidity, 
temp.). Research conducted to predict white mold outbreak is reported. Methods of chemi
cal control are discussed and it is indicated that benomyl has showed to be superior to other 
commercial fungicides. Regarding cultural practices, it is indicated that farmers should 
adopt those that encourage the drying of soil and plant surfaces. On tile other hand, white 
mold-resistant material has been identified, mostly Phaseolus coccineus cv., one of whose 
selections produces white beans and can be crossed with P. vulgaris. (Summary by LB. 
Trans. bY L.M.F) 103 

0335 
2752 CRUICKSIIANK, I.A.M. Strains of Coletotrichum lindemuthianum (Sace 
and Magn.) in Eastern Australia. Commonwealth Scientific and Industrial Research 
Organization Commonwealth of Australia. Agricultural Science 32(2):134-135. 
1966. Engl., 8 Refs. 

Phaseohs vulgaris. Colletotrichum lindemuthianum. Races. Cultivars. Pods. Inoculation. 
Host-plant resistance. 

Twenty-eight samples of French bean pods infected with Colletotrichum lindemuthianum 
were collected for strain analysis. Pure cultures of this pathogen were isolated and for inocu
lation purposes, aqueous suspensions of spores were prepared from agar cultures. The 
pathogenicity of isolates from C lindemuthianum was assessed on 5 different bean cv. 
Plant, were spray-inoculated with a spore suspension, and incubated at a humidity > 97% at 
20 0 C during 40 h. Disease reactions were classified into resistant, semi-resistant, and suscepti
ble after 7 days. Results of the expt. indicate that tile pathogenicity pattern was not identi
cal to those of a, g, or -ystrains. Reactions of additional cv. show clear-cut differences in 
pathogenicity between strains I and 2 in relation to 2 selections of cv. Brown Beauty. The 
3 strains were grown in a culture of neopeptone agar with a semi-annual subculture during 
3 yr. No reversion to non-sporulating types or pathogenicity changes were observed. (Sum
mary by IV.M.S. Trans. by L.M. F) E03 

0336 
3993 CIIORIN, M. and HALI'(N-MEIRI, A. Losses caused by Rhizoctonia solani 
borne on bean seed. Plant Disease Reporter 46(1l):790-791. 1962. Engl., 3 Refs., 
Illus. 

Phascolus vulgaris. Rhizoctonia solani. Seeds. Disease transmission. Symptomatology. 

Bean cv. Brittle Wax seeds, infected with the pathogen Rhizoctonia solani, were cnllected 
in Israel. The pathogen was isolated and cultured on potato-dextrose agar; healthy seeds 
were inoculated, resulting in 75% infection with tPical symptoms on the seeds and young 
seedlings. Germination tests were conducted on 10 random samples of 300 seeds each, 
collected from the affected fields. The % of healthy and abnormal seedlings and of seeds 
failing to germinate were recorded. Seeds were graded for infection according to external 
symptoms. A table is given with the results of the expt. (Suminary bY WV.M.S. Trans bY, L 
,.F.) E03 

0337 
11670 ADAMS, P.B. and AYERS, W.A. Ecology of Sclerotinia species. Phytopa
thology 69(8):896-899. 1979. EngI., 35 Refs. 
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Phaseolusvulgaris. Whetzclinia sclerotioni ,. lost range. Ecology. Soil population. Disease 
control. Biological control. 

A literature review on Sclerotinia spp. is given that includes aspects oil dissemination,
natural inoculum densities, and survival in soil. It is indicated that various species of this
important plant pathogen exist in almost all the regions of the world including Europe,
Middle East, Far East, South Pacilic, Africa, South and North America. Furthermore, recent
discoveries in lab. of 3 mycoparasites of Sclerotinia spp. are reported; these may be respon
sible for the natural destruction of sclerotia in soil and may have potential as biological
control agents. (Summar'y B.1. U03Trans. by L.M.IF) 

0338 
15833 II:UVIIL, J. VAN DIN Effect of inoculum composition on infection of 
French bean leaves by conidia of lotrytis cinerea. Netherlands Journal of Plant 
Pathology 87:55-64. 1981. [ngl., Sum. Dutch., Engl., 21 Refs., Illus. 

Phaseohls vulgaris. Snap bean. BotrYtis cinerea. Inoculation. Leaves. Symptomatology. 
Laboratory experiments. 

Inoculation of leaves of french bean with sprays or small drops of a suspension of conidia of
iotrvtis cinerea gave rise to spreading lesions, lesions remaining restricted in size or to no
visible necrosis. The type of reaction depended on the composition of the inoculum. In 
studies with drop inoculations with buffered inocula some of the factors involved were 
analyzed. The formation of spreading lesions depended on p1, type and molarity of the buf
fer, presence of glucose, and conch. of conidia in the inoculum. If the phosphate buffer used
in most of the inocula was replaced by monobasic phosphate, similar results were obtained. 
The reactions were not influenced by the proportion of K* or Na* ions in the phosphate
buffer. Inoculations with conidia suspended in a solution of 0.067 A! phosphate buffer (pH
5.0) or monobasic phosphate and 0.11 At glucose always evoked a susceptible reaction (the
formation of spreading lesions). (Author's sunmmar.0 E03 

0339
 
14785 RIBEIRO, S.R. 
 ldentificaq-o de rayas fisiol6gicas de Colletotrichumlinde
muthianum (Sace. et Magn.) Scrib., de Municipios do Estado do Espirito Santo, 
e reaqgo de cultivates de feijio a nove raqas do pat6geno. (Idcntificationofphisio
logical races of Colletotrichum lindenuthianun in the municipalities of the state 
of I'spiritoSanto and the reaction of bean cultivars to new races of thepathogen).
Tese Mag. Sc. Viqosa-M(;, Brasil, Universidade Federal de Viqosa, 1978. 54p. Port., 
Sum. Port., 27 Refs. 

Phaseolus vulgaris. Colletotrichum lindemuthianum. Cultivars. Float-plant resistance. 
Races. Identification. Pods. Brazil. 

Bean pods with symptoms characteristic cl anthracnose were collected in order to identi
fy physiological races of Colletotrichun lindernuthianum, in the municipalities of Domingos Martins, Muniz Freiie, and Afonso Cliudio, state of Espirito Santo (Brazil). In each 
sample of a total of 107 crops, I, 2, or 3 isolations were made from the same pod. Cv.

Michelite, Dark Red Ki!ney, Perry 
 Marrow, Phaseolus aborigineus 283, Costa Rica 1031, 
and Cornell 49-242 were used in tile differentiation of the races. Races Ba-I and Ba-2 of
 
group a, Ba-4 and 
Ba-5 of group Brazilian I, and Ba-lO of the group 6 were identified. It
 
was noted that races Ba-I and Ba-5 predominated over the others. The reactions of 36 of
the most important commercial bean var., in the main production centers of the country, to
 
9 physiological races of the pathogen were determined. Seeds of bean var. Rico 23, that had

shown resistance to tile 6 race in a previous trial, were also assessed. For the analysis, tile


'
degrees of infection were transformed according to Amaral, I = sen W. This transformation 
was specific for the degrees of infection and assures the normal distribution and homoge
neity in the variance. Cv. were largely susceptible or presented a mixed reaction, indicating 
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the need to produce resistant cv. By analyzing some European and North American cv., 
some sources of resistance were detected: Imuna, resistant to races Ba-i, Ba-2, Ba-3, Ba-8, 
and Ba-9; Emerson 51-2, resistant to races Ba-i and Ba-2; Sanilac, to race Ba-i; Widusa, to 
races Ba-3, Ba-4, Ba-6, Ba-8, and Ba-9, and Master piece, to races Ba-i, Ba-2, Ba-3, Ba-5, 
Ba-6, Ba-8, and Ba-9. Cv. Comell 49-242 was resistant to the 9 races under evaluation. 
(Author's summary. Trais.by L.M.F.) E03 

0340 
15430 FRIAS T., G.A. and GARCIA E., R. Una indicaci6n de interacciones de 
algunos fitopat6genos del suelo en frijol (Phaseolus vulgarts L) en el tr6plco hdime
do. (Indicationof interactionsof some soil pathogens in beans In the humid trop
ics).Agricultura Tropical (Mdxico) 2(2):105-108. 1980. Span., Sum. Span., EngI., 
12 Refs. 

Phaseolus vulgaris. Soil populations. Rhizoctonia solani. Fusariumspp. Macrophominapha
seolina. Sclerotium rolfsii. Pythium spp. Inoculation. 

Bean production in the humid tropics faces serious phytopathological problems, among 
these, perhaps the most important in the reduction of production are those with origin in 
te soil. Some fungi that have frequently been isolated from bean roots, showing disease 

symptoms (Pythium sp., 2 strains of Rhizoctonia solani, Fasarumsp., Macrophominapha. 
seolina, and Sclerotium rolfsii) were multiplicated arid inoculated to pots with natural and 
pasteurized soil on which beans of the var. Nacajuca were grown under greenhouse condi
tions. An increment of 1045% of dead plants due to the inoculation of the pathogens was 
observed; most of the fungi tested caused a higher %of dead plants when they were inocula
ted to natural soil. When the pathogens were isolated again from the roots of these plants, 
it was found that Al. phascolina, Fusarium sp., and S. rolfsit were always associated with 
Pythium and/or Fusarium, this seems to indicate that the differences in the %of dead plants 
between the natural and pasteurized soil are the result of the interaction between the 
inoculated pathogens and those already present in the soil. (Author's summary) E03 

0341 
3994 CRISPIN, A. and GALLEGOS, C.C. Web blight-a severe disease of beaus 
and soybeans in Mexico. Plant Disease Reporter 47(11):1010-1011. 1963. Engl., 
3 Refs., Illus. 

Phaseolus vulgari Rhizoctonla solani. Cultivam Host-plant resistance. Inoculation. Symp
tomatology. Mexico. 

Results of some trials conducted to isolate the causal organism of a severe bean disease 
observed in the fall of 1962 and spring of 1963 in Mexico are given. Inoculations were made 
when the bean and soybean var. Canario 101 and Lee plants were in the 2-leaf stage; the 
inoculum consisted of fragmented mycelium suspended in distilled water. Two checks were 
used, noninoculated plants and plants inoculated with Rhioctonia solanL Microscopic 
observations identified the causal agent as Rhizoctonia microsclerotia and greenhouse tests 
indicated that allcommercial var. widely distributed in bean-growing areas of Mexico are 
susceptible to R. microsclerotiz (Summary by LB. Trans. by L.MF.) E03 

0342 
2871 YARWOOD, C.E. Predisposition to mildew by rust infection, heat, abrasion, 
and pressure. Phy topathology 55:1372. 1965?. Engl., 5 Refs., Illus. 

Phaseolusvulgaris. Uromyces phaseoli. Inoculation. Symptomatology. Host-plant resistance. 

Primary leaves of Pinto beans apd Blackeye cowpeas were inoculated with conidia of Sphae
rotheca luliginea produced on cucumber. Mildew infection was increased by h.ating bean 
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leaves (20-300 s at 45'C, 5-64 s at 50'C, and 1-8 s at 55'C). The 2 species were not suscep
tible to Erysiphc graminis from barley. Bean leaves infected with rust (Urom*vcespphaseoli) 
were readily infected with S. fidiginea. When rust was eliminated with heat without injuring
the leaf, mildew developed as vigorously as on cucumber. Like pressing with fingers, abra
sion by rubbing leaves with a stiff brush increased susceptibility of beans to mildew. Sporu
lation was also greater when the tissue was heated, abraded, and pressed: but this triple
treatment was less effective than heating. (Sunmmar , bYi, Trans. bYr [:03WM.S. I...$!.I) 

0343
 
3944 MAUR[FR, C. L. and BAKER, R. 
 Ecology of plant pathogens in soil. I. Influ
ence of chitin and lignin amendments on development of bean root rot. Phytopa
thology 54:1425-1426. 1976. Engl., 17 Refs., Illus. 

Phaseohs vulgaris. Fusarium solani phaseu i. Soil population. Soil treatment. Organic 
matter. Disease control. Ecology. 

Results using chitin and lignin to study the efTects of crop residues on the development of
bean root rot (lFusariurn solani f. phaseoli) are reported. No significant reduction in the
severity of symptoms was produced when soils infested with . solani f. phascoli were
amended with chitin or lignin; chitin at 1000 ppm increased disease severity; the joint
application of chitin and lignin significantly (5% level) reduced disease severity and this
reduction was greater when 1225 ppm KNO, was added to these amendments. When 5000 
ppm glucose was also added no reduction was observed in symptom expression. It is sug
gested that the control using lignin-chitin amendments may be due, at least in part, to
competition for simple carbon substrates necessary for germination and penetration by the 
pathogen. (Surnmari'h' I.B. Tranx h.vL.M.I.)[03 

0344 
8149 KUIHN, P.J. and SMITHII, D.A. 5,7,2',4'-tetrahydroxy-8-(3"-hydroxy-3"
methyl-butyl) isoflavanone, a metabolite of kievitone produced by Fusariuln solani 
f. sp. phascoli. Phytochemistry 16: 296-297. 1977. -ngl., 10 Refs. 

Phaseolus 'ulgaris. Fsarium solani phaseoli. Host-plant resistance. Phytoalexins. Analysis. 
Biochemistry. 

'rhemetabolite kievitone hydrate was isolated in nig amounts from liquid cultures of Fusa
rium solani sp. phascoli containing kievitone (21.6 mg of' kievitone yielded 14.3 iog of kievi
tone hydrate). Cultures were incubated at 25°T' on a reciprocal shaker for 6 h.The meta
bolite was isolated by slight modification of Van den Ifeuvel and VailEtten methods. It was
later purilied by TLC on Si gel and further puriticatiort was obtained through Sephadex LII
20. The structure was established as 5,7,2',4',-tetiahydroxy-8-(3"-hydroxy-3"-methyl-butyl)
 
isotlavanoe. )ifferent aspects 
on conversion and molecular structure are described. Prelini
nary bioassays with other rnicrooiganisms (Rhiz'octonia solani. Cladosporium herbanm,
Aphanorn ces euteic/ies) indicated that the metabolite kievitone hydrate was less fuigitoxic
than kievitone and the conversion of kievitone to kit-vitone hydrate may ex plain the relative
insensitivity of this fungus, F. solani, to the phytoalexin. (Sutmarr'hY LC.. Trans. hi' 
L.M.I.K) 1[03 

0345 
15211 I'ORSr.;R, R.L. Control of white mold (Sclerotiniasclerotiorumn) of dry
edible beans by irrigation management and fungicides. Bean Improvement Cooper
ative Annual Report 23:70-71. 1980. [-ngl. 

Phaseolus vulgaris. It'/rteliniasclerotionsm. Irrigation. Timing. Disease control. Chemical 
control. Yields. 
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Studies were conducted during 1978-79 utilizing a combination of irrigation management 
and fungicides for the control of white mold (Sc/erotiniascl'rotionum). Eight-row strips of 
pink bean cv. Sutter Pink with 3 replications, received irrigation 64, 70, and 83 days after 
planting. Plants had fully developed pods with seeds that were bulging at 67 days. Foliar 
sprays of benomyl (2 lb/40 gal of water/ac) were applied with a compressed air sprayer at 
34 psi when pods were 1.5 in. long and in full bloom at 54 days. '[he yields correponding 
to the 3 application dates were 26, 22.7, and 23.5 cwt/ac in plots treated with benomyl and 
21.4, 15.4, and 17.0 cwt/ac in check plots. These data suggest that satisfactory disease 
control and bean yields may be achieved by using the best date of final irrigation. (Sumnnary' 
by C.P.G. Trans. by L.M.I.) [03 

0346 
15840 TIIOMAS, C.A. and WOOD, R.K.S. Studies on respiration in Fusarium-in
fected beans. Canadian Journal of Botany 59:129-131. 1981. Engl., Sum. E-ngl., 
Fr., 14 Refs. 

Phaseohis vulgaris. I'usarium ux.vsponno. Plant respiration. Plant tissues. Leaves. Sap. Tox
icity. Inoculation. Symptomatology. 

Bean plants, when inoculated with Fusarium ovj.sponrm developed disease symptoms 7-9 
days later and died within the next 3 wk. The most common visible symptoms of the disease 
were wilting, yellowing, vein clearing, and necrosis of the leaves. Just before expression of 
these symptoms, from 5 days onwards, the leaves of the in-cted plant respired at a higher 
rate than those of the healthy plant. With the appearance of the toliar symptoims on the 7th 
or R:n day, however, the respiration rate brgan to fall steadily until the plant wilted com
pletely. The tracheal sap of the inoculated plant wais found to be toxic and increased the 
rate of respiration of leaf tissues. (Afthor's sunmmar.v) 1-03 

0347 
15497 CoYCI[INGIIAM, C. Numbers and distribution of sclerotia of Alacrophomi
na phaseolina in te soils of South Carolina. Plant Disease 65(4):355-356. 1981. 
Engl., Sum . Engl., 10 Refs. 

Phascohs vulgaris. Macrophopnina phaseolina. Soil population. Field experiments. USA. 

Each of 692 soil samples from 46 counties of the state of South Carolina (USA) contained 
sclerotia of Macrophominaphasucolina. flie no. of sclerotia varied among fields and ranged 
from 6-168 with an av. of 75/g of soil. Twenty-seven counties (59%) were below the av. 
while 10 counties (22%) wcre above the av. (76-100 sclerotta/g). The no. of sclerotia in 9 
counties (19% ) varied between 100-168/g. There appeared to be no definite pattern of 
sclerotial distribution in the state. Adjacent counties showed great disparity in population 
densities. (.Author'ssuminare) I 03 

0348 

2833 GOTll, R.W. and OSTAZI"SKI, S.A. Sporulation of,llacropiotoinaphascoli 
on propylene oxide-sterilized leaf tissues. 'hytopathology 55:1156. 1965. Engl., 5 
Refs. 

I'/ascohs i'ulgaris. Macrophonzina phascoli. Leaves. Inoculation. Light. Laboratory experi
ments. 

Isolates of Alacrophomina phaseoli were obtain:,d from diverse sources to induce sporulation 
using fresh and dry Ptaseohs rdgaris leaves. fliese were tinmed and place in a petri dish, 
exposed to propylene the rate of I ml/i for 24 and 30 ml of 1% water agar atoxide at It, 
45 0 C were added. Samples were incubated in the dark until mycelial coverage was complete 
(within 2-5 days at 30T(C) and then exposed to white or cool white fluorescent light, or 
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combinations of the 2, at an intensity of approx. 300 ft-ca. Pathogenicity of the pycnidios.pores was determined by the method of Luttrell. Sporulation was easily recognized by the 
presence of a spore mass and by the size of the pycnidia. All isolates of A. phaseollsporulated quickly and profusely within 7 days under continuous light; when isolates were
incubated in the dark, production was delayed, erratic, and not profuse. (Summary by W.. 
S. Trans by L..M..) E03 

0349 
15235 CORDOBA, J.V., STEADMAN, J.R. and LINDGREN, D.T. Evaluation of
methods for inoculating beans with rust urediospores. Bean Improvement Coopera
tive Annual Report 23:4647. 1980. Eng. 

Phaseohlsvulgaris. Urom.cesphaseoli. Inoculation. 

Five methods of inoculating bean cv. Pinto 114 with rust (Uromyces phaseoli vat. typica)were evaluated. The inoculum consisted of: (1) a suspension of urediospores, 10 ml of tap
water, and one drop of Tween-20; (2) a mixture of urediospores and 1 g of talc; (3) a
suspension of urediospores and 10 ml of oil; (4) a suspension of urediospores and 10 ml ofdistilled water; and (5) dry urediospores, applied with spatula. Approx. 0.1 g of urediospores were used in each treatment in a randomized complete block design with 5 replicates.Seedlings were inoculated when primary leaves reached 2/3 of their normal size. Method 5,
spatula method, had the greatest no. of pustules/leaf (286), followed in descending order bymethods 2, 1, 4, and 3 which presented 174, 127, 95, and 65 pustules/leaf, resp. (Summary
by C.P.G. Trans. by L.M.F.) E03 

0350
5427 ANDERSEN, A.L. Bean rust. East Lansing. Michigan State University Coop.
erative Extension Service. Extension Bulletin E-893 no. 56. 2p. 1975. Engl., Illus. 

Phaseolus vulgaris. Uromyces phaseoll. Etiology. Symptomatology. Disease control. Chemi
cal control.
 

A report is given on bean rust (Uroncesphaseoli var. typica), which caused economicallyimportant damage in the state of Michigan (USA) in 1973. The morphology of the patho
gen, disease symptomatology and etiology, environmental factors that favor the develop
ment of the fungus, and several control measures are described. It is recommended to allowat least 2 yr to plant beans in fields where the disease has occurred; avoid planting beansnext to fields where rust-infected beans were grown the previous yr; plow under all beanrefuse: monitor the crop, and apply fungicides at 7-day intervals until plants are in the early
pod stage to protect the crop and guarantee good yields. (Summary by C.P.G. Trans. by L. 
jI.P) E03 

0351
3975 BURKE, D.W. Root growth obstructions and Fusartum root rot of beans.
Phytopathology 58:1575-1576. 1973. Engl., 6 Refs., Illus. 

Phaseolus vulgaris. Fusarium solanl phaseol. Rooting. S il requirements. Disease control. 

Mechanical impedance of root growth as a determining factor in Fusarium root rot wasconsidered. Plants were not significantly affected by Fusar/un when roota grew freely outof the areas of exptl. soil into non-infected soil. The possibility of controlling root rot bybreaking the hard subsoil was investigated. In non-treated plots root rot occurred; In those
rcceiving subsoiling, it did not occur. Furthermore, marked seed yield increases were obtain
ed in treated plots and subsoiling 51 cm deep was more effective than shallower treatments.
Subsoiling before planting was more effective than subsoiling after planting. The possibilityof controlling root rot by subsoiling or other means of deep tillage is indicated. The fact 
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that greater yields were obtained by subsoiling where all spaces between rows were irrigated 
suggests that improved soil moisture distribution may be an important benefit. (Summary 
by LB.Trans. bv L.M.F.) F03 

0352 
11671 ABAWI, G.S. and GROGAN, R.G. Epidemiology of diseases caused by 
Sclerotinla species. Phytopathology 69(8):899-904. 1979. Eng., 38 Refs. 

Phaseolus vulgarls. Whet.e-lina srlerotlorum. Soil population. Etiology. Disease control. 

Biological control. Ecology. Most rmnge. 

the white mold disease in beans, caused by SclerotintaThe epidemiological information on 
scierotiorum and on the lettuce drop, caused by S. minor, is summarized. Data are given 

on the source of Inoculum, requirements for production cf inscosporic inoculum (time, soil 
moisture, and temp.), those for host infection and disease development (exogenous energy 

source, humidity, and temp.), and the role and fate of Inoculum produced by primary infec

tions. The use of epidemiological data in disease management is discussed, (Summary by LB. 
Trans. by L.M.F.) E03 

0353 
3971 BURKE, D.W. anl SILBERNAGEL, M.I. Teting beans for field tolermice 

to Fusarium root rot. Phytopathology 55:1045-1046. 1965. Engl., 1 Ref., Illus. 

Phaseolus vulgarls. Fusorium solani phaseolL Host-piant r airvtnc.. Field experiments. 
Selection. 

A more precise method for tests for resistance to Fusariumsolani f. phaseoll is described, 

consisting in mixing a small no. of test seeds with a large no. of seed of a susceptible control 

var. (Itest seed to 4 susceptible seeds). These were planted in the same row, at a rate of 125 
lb/ac in 22.in, rows, In this way, hybrid segregants can be iompared with the control. Most 

plants resistant to root rot are more vigorous than the susceptible plants among which they 

are growing. Seedlings of certain hybrids emerge more rapidly than control seedlings; others 

tolerate cold wet soil better than the control. Some hybrids highly susceptible to Fusarlum 
In greenhouse inoculations are tolerant to root rot in the field. A comparative table of av. 

yields of test lines (Pinto, Red Mexican, Black Turtle, and Red Mexican no. 1) and controls 
is given. (Summary by W.M.S. Trans. by LM.F.) E03 

0354 

3880 SCHEIN, R.D. Temperature converslon of rust response of bean. Phytopa
thology 51:486-488, 1961. Eng!., 3 Refs., Illus. 

Phaseolus vulgaris. Uromyces phaseol!. Syrmptomatology. Temperature, Host.plant resist
ance. 

The induction and appearance of a local necrotic response to Uromyces phaseoli var. typica 
in Pinto 111 beans (susceptible) in 2 cxpt. are described. Plants were grown for 4 wk. at day
night temp. of 21-15.5C, resp., inoculated with spores and placed in a moisture chamber 
24 It. These were then removed to a controlled environment room maintaining day-night 
temp. optimal for disease development (27-21 0 C, resp.). Distinct loc.l necroses appeared 
within 7-10 days on plants receiving certain tem,.i, If colonization protreatments. had 

ceeded beyond a certain stage, heat would not induce the reaction. in other expt. the
 

development of the infection (older than 120 h at the time of the heat treatment) was
 
detained but no local necrosis was observed. Actual infection follows a germination-penetra
tion period of a least 6 h. Some possible explaiations of this phenomenom arc given. (Sum. 
mary hy 11. Trans. hy L.A.F.) E03 
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0355 
15245 PEARSON, R.C., ROSENBIERGER, D.A. and SMITH, C.A. Berromyl
resistant striins of Botrytis cinerea oilapples, beans, and grapes. Plant Disease 64 
(3):316-3 18. 1980. 'ngl., Sum. EngI., IS Refs. 

Ihaseolus rulgaris.BotrYtis cinerea. Discase control. Ilost range. Strains. 

Strains of Botrrtiscinrea resistant To benomyl were isolated from apples, beans, and grapeswhere the fungicide had been used primarily for control of other disease organisms. The
level of resistance for each lIotrstis isolate from the 3 h-,sts could not be related to the
history of benomyl usage on those Lrops. Benomyl-resistant isolates from the 3 hosts werepathogenic on each of the other 2 l:osts, and more variation in aggressiveness was ob,;,rved 
among isolates from the same host than among isolates from different hosts. Since apples,
beans, and grapes may be grown in neithboring fields, spread of benomyl-resistant pathogen
ic isolates from one horst to anotler can x expected to complicate control strategies.
(Athor'ssumnnar.r) 1:03 

0356 
15492 SINDIIAN, G.S. and BOSI, S.K. Epidemiology of angular leaf spot of
French bean caused by Phacoisariopsisgfiseola. Indian Phytopathology 33(l):64
68. 1980. Engl., Sum. EngI., 9 Refs. 

Pliaseohs vulgaris. Isariopsis griseola. Etiology. Climatic requirements. Timing. Planting.
 
India.
 

The disease angular leaf spot (t'hacoisariop.isgriseola) appears in french bean crops in theKumaon hills (India) from tilebeginning of July vith peak damage from early Aug. to tile
middle of Sept. Under field conditins, R11 and precipitation were more important fordisease development than temp. Two-wk. old plants were not susceptible to discease. Three
wk. old plants were less susceptible than 4-, 5-, and 6-wk. old plants with 15-20 day old

inoculum having 400-800 spqres/ml. The best time for sowing french beans was found
 
between April l-May If to maximize yields.'(Author'sstntnariv' F03
 

0357
 
15877 GOMES, J.C. and PORTO, 
 M.D. DEIM. Avaliac:o da reaedo de 15 culiiva
res de feij'o (Plhaseohs vtulgarisL.) a raqa alfa de Collctotrichttn lindemtthianum 
(Sacc. & Magn.) Scrib., em casa de vegeia .Xo. (Evaluation of thc reaction of 15
bean cultivars to the alpha race of Colletotrichum lindemuthiabumn under green
house conditions) Agronomia Sulriograndense (Porto Alegre) 16(1):67-77. 1980. 
Port., Sum. Port., Engl., 11 Refs., Illus. 

P/iaseohs vulgaris. Colletotrie/utmlindemutthianumn. Strains. Host-plant resistance. Cultivais. 
Selection. Symptomatology. Bratil. 

An evaluation of disease reaction on leaves of 15 bean cv. to the o race of Colletotriehum 
lindemuthianum ,wasperformed, in 1976, under greenhouse conditions, using a modifiedgrading scale and the McKinney disease index. A non-typical reaction was shown by some
cv.,which produced malformation and restricted growth. Increased resistance with age of
plants was detected in 8 cv. Restriction of the disease development in the bean plants, asws'ell as the absence of infected seeds, may be due to tire low levels of air humidity and the 
lack of disease dissemination agents in the greenhouse. (Author'ssutnar. L03 

0358 
15801 BARTIIE, J.P., CANTENYS, 1). and TOUZE, A. Purification and charac
terization of two polygalacturonases secreted by Colletotrichuunlirdenuthiantrn. 
Phytopathologische Zeitschrift 100:162 171. 1981. Engl., Sum. Enigl., Germ., 17 
Refs., Illus. 
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Phaseolus vulgaris. Colletotrichum lindemuthianum. Strains. Identification. Enzymes. 
Analysis. Laboratory experiments. 

Two constitutive polygalacturonases, OG I and PG I1,produced in vitro by Colletotrichum 
lindemuthianun (0 race) were separated and purified by Sephadex G 100 filtration, chroma
tography on DEAE cellulose and hydroxylapatite. These 2 enzymes are homogeneous on 
SDS pulyacrylamide gels. Their estimated mol. wt. are 70,000 tor PG I and 37,000 for PG 
II. Measurement of viscosity decreasc of polygalacturonic acid, release of reducing group 
and thin layer chromatography of digest products suggest that PG 1 is an expolygalacturo
nase (EC 3.2.1.67) and PG II an endopolygalacturonase (EC 3.2.1.15). These purified en
zymes are able to degrade, in vitro, bean cell walls. (Author's summary) E03 

0359 

2848 NASH. S.M. and SNYDER, W.C. Dissemination of the root rot Fusarium 

with bean seed. Phytopathology 54:880. 1964. EngI., 4 Refs. 

Phaseolusvulgaris. Fusarium spp. Roots. Soils. Soil populations. Seed transmission. 

A plating technique to determine the presence of soil-borne Fusarium by the repeated 
washing of bean seeds with a 0.1% agar suspension is described. One portion of this wash 
liquid was dried to determine the approx. wt. of the soil and the other portion was plated 
on peptone agar to determine the no. and kinds of Fusarium present. PKoxysporuin was 
prevalent in a var. of clones in the soil surrounding bean seed which had not been stored for 
long periods of time. Evidence indicated that this pathogen may be carried with bean seed, 
probably as chlamydospore , along with saprophytic clones of Fusariumcommonly found in 
fields where bean root rot is important. (Summary by WM.S. Trans. by L.M.I.) E03 

0360 

15896 ARAUJO, E. Caracteristicas do progresso da ferrugem (Uromycesphaseoli 
var. typica) do feijoeiro (Phaseolus iulgaris L.) em algumas ireas produtoras do Es
tado da Paraf'ba. [Characteristics of the evolution of bean rust (Uromyces phascoli 
var. typica) in the state of Paraibal.Agropecudria Ticnica (Parafba) 1(2):156-161. 
1980. Port., Sum. Port., Engl., 14 Refs., Illus. 

Phaseolusvulgaris. Uromyces phaseoli. Incidence. Severity. Climatic requirements. Etiology. 
Brazil. 

Bean rust (Uromyces phaseoli var. typica) evolution was observed in the localities of Arara, 
Areia (physiographic zone of Brejo), Araruna (physiographic zone of Curimatati), Esperan
qa, Remigo, and Soldnea (physiographic zone of Agreste), state of Paraiba, Brazil. Indexes 
for the evau:,tion of this disease were incidence and severity. Infection rate was determined 
by theVan der Plank procedure. In all localities, infection rate of incidence was higher than 
infection rate of severity. In those areas where the rainfall favored disease incidence and 
severity, with higher initial values (Espeian 'a and Solinea), infection rates during the rest of 
the growing period were at a min. In the localities of Arara, Arcia, Araruna and Remigo, 
the initial values of incidence were low, however, after 1 wk. the incidence was vquai !o 
100%, thus determining higher infection rates in these !ocalities. 'Authors summary) In3 

0361 

16063 PRING, R.J. A fine-structura! study of the infection of leaves of Phaseolus 
vulgaris by uredospores of Uromyces phaseoli. Physiological Plant Pathology 17: 
269-276. 1980. Engl., Sum. Engl., 41 Refs., Illus. 

Phaseolus vulgaris. Uromyces phaseoli. Electron microscopy. Leaves. Host range. Laboratory 
experiments. 
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The infection of leaves of Phaseolus vulgarisby uredospores of Uromyces phaseoll followedthe normal sequence for rust fungi. After germination the tip of the germ tube formed anappressotium over a stoma, through which an infection peg then penetrated the leaf. Thestomata were unaffected by the fungus. Cell penetration followed the formation of ahaustorlal mother cell and Its adhesion to a plant cell. The staining characteristics of thehost wall were affected, and wall apposition formed inside the infected cell at the point ofpenetration. A fungal haustorlum formed within the plant cell, and following tannic acidtreatment during fixation, the extrahaustorlal compr!a. surrounding the haustorial wall wasshown to consist of 2 layers. The surface spine! of uredospores were formed in pockets ofwell materisl below the surface of the immature 4pore, and consisted of fibrillax materialaligned towards the tip of the spine. (Author's summary) E03 

0362
16062 BAILEY, J.A., ROWELL, P.M. and ARNOLD, G.M. Tho temporal relationship between host cell death, phytorloxin accumulation and fungal inhibition
during hypersansitiva reactioTz of Phaseolusvulgarts to Colletotrichum lndemuthlanum. Physlologcal Mant Pathology 17:329-339. 1980. Engi., Sum. Engi., 21 Refs.,
Illus. 

Phaseolus vulgaris. Colletotrchum Iindemuthianum. Host-plant resistance. Phytoalexins.
Temperature. Plant tdaums. Cytology. Hypocotyls. Strains. Statistical analysis. 

Resistance of bean hypocotyls to a compatible strain of Colletotrichum ilndemuthlanurn,race y, was Induced by incubating Inoculated hypocotyls at 16*C for 72 h, which allowedthe formation of short infection hyphae, and then transferring them to 250 C. Incubation at25"C led to premature death of the infected celland Inhibition of the fungus therein. Thisresponse, being similar to the hypersensitive reaction shown by beans to incompatible racesof this fungus, was termed "temp. dependent hypersensitivity". The amount of fungalgrowth which occurred during resistance to race ywas much greater than that during normalhypersensitivity and this enabled measurements to be made of the lengths of intracellularhyphae throughout the resistance process (from the time of transfer to 25"C until cessationof fungal krowth). Comparative measurements of fungal growth, of the onset and development of host necrosis and of the amounts of phytoalexin within the Infected tissue Indicated that death of Infected cells occurred several hours before phytoalexins formed andthat Inhibition of hyphal growth occurred shortly after the phytoalexins began to accumulate. These findings are consistent with the view that accumulated phytoalexins are responsible for restricting growth of intracellular hyphae during resistance of beans to C. ltndemu
thianum. (Author's summary) E03 

0363
16061 BAILEY, J.A. and ROWELL, P.M. Viability of Colletotrchum lndemuthlanum in hypersensitive cells of Phaseolusvulgarts. Physiological Plant Pathology
17:341-345. 1980. Engl., Sum. Engi., 20 Refs., Illus. 

Phaseolus vulgaris. Colletotrichum lUndemuthlanum. Host-plant resistance. Inoculation.
Plant tissues. Hypocotyls. Cytology. Phytoalexins. Laboratory experiments.
 

Growth of Colletotrichum lindemuthianum was greatly restricted within hypersensitive
cells of bean hypocotyls. Sections of infected tissue, taken 7 or 14 days after inoculation,
were incubated on a nutrient agar medium and In some expt. also on water agar or on glass.
Microscopical examinations 
 of stained sections showed that regrowth of the inhibitedhyphae occurred within 15-30 h. 1lyphae of race y, which elicited a hypersensitive responseat 25 but not at 16°C, were large and colonized both the originally infected cell and severalcontiguous cells extensively before growing through the remainder of the tissue. Hyphae ofrace g did not extensively colonize any cells but grew directly through the tissue. Resultsprove that hyphae within resistant cells remain alive despit- the presence of large amounts 
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of potentially fungicidal isoflavonoid phytoalexins. A possible explanation of this apparent 
contradiction is discussed. (Author'ssummary) E03 

0364 
15805 HUNTER, J.E., DICKSON, M.H. and CIGNA, J.A. Limited-term inocula
tion: a method to screen bean plants for partial resistance to white mold. Plant 
Disease 65(5):414-417. 1981. Engl., Sum. Engl., 12 Refs. 

Phaseolus vulgaris. Jehetzelinia sclerotiorum. Host-plant resistance. Inoculation. Selection. 
Timing. 

Partial resistance to white mold (Scicrotiniasclerotiorum) was detected in Phascolusvulgaris 
and P. coccineus with a screening technique referred to .is limited-term inoculation. Pieces 
of autoclaved celery colonized by the fungus were attached to the sterns of 2-to-5-wk. old 
bean plants for a limited length of time, depending on the age of the plants and the condi
tions under which they had been grown. When infection periods of 12, 18, and 24 h were 
used, 2-wk.-old plants of P. Pulgaris Bush Blue Lake 47 and Black Valentine were ranked as 
susceptible and partially resistant, resp., and P.coccineus Tenderpod was ranked as resistant. 
These rankings agree with other greenhouse and field observations. An ascosporic inocula
tion method gave variable results, and escapes occurred. Although high levels of resistance 
were not found in P. vulgaris, the limited-term inoculation method is sensitive and rapid
enough to use to select for partial resistance. The method also has the advantage of not 
requiring plants to be in bloom or the production of ascospores for inoculum. (Authors 
summary) E03 GOO 

See also 0216 0453 0469 0475 0580 
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E04 Viroses 

0365 

2855 WALTERS, H.J. Transmission of southern bean mosaic virus by the bean 
leaf beetle. Plant Disease Reporter 48(12):935. 1964. Engl., 7 Refs. 

Pliaseolusvulgaris. Cerotonatrifurcata.Disease transmission. Viroses. Vectors. 

The bean leaf beetle Cerotoma trifurcata is a vector of the BPMV and the Arkansas cowpea 
mosaic virus (ACMV), both pathogens of beans. With the objective of studying the trans
mission of the SBMV by these insects, beetles were isolated during 48 h without food and 
afterwards were allowed to feed for 48 h on infected plant tissue. The beetles were then 
transferred to bean plants cv. Black Valentine for testing. Results showed that SBMV is 
transmitted by beetles and was retained by the insect for at least 5 days after being adquired 
through feeding. (Summary by C.P.G. Trans. by L.M.Fb) E04 FO0 

0366 
4571 BALLANTYNE, 13.Summer death of beans. Agricultural Gazette of New 
South Wales 82(5):295-297. 1971. EngI., Illus. 

Phascolts vulgaris. Orosius argentatus. Bean summer death. Vectors. Disease transmission. 
[lost-plant resistance. Cultivars. 

Bean summer death is caused by a virus or mycoplasma, which is transmitted by the leaf
hopper Orosius argentatus.Symptoms appear 1-2 wk. after hot weather and may occur at 
any stage of growth. Seedlings collapse and die without showing other symptoms. In adult 
plants the 1st sign is plant yellowing; in later stages a discoloration of the vascular system 
occurs in the root and lower stem. Because of the differences in var. reaction, research has 
been carried out to find resistant var., among them: Apollo, Canyon, Idachief, Jackpot, 
Tcndergreen and Valgod. (Summary by C.P.G. Trans. by L.M.tV) E04 1:00 

0367 
4691 BALLANTYNE, B. Bean summer death. In Bean Improvement Cooperative. 
Annual report no. 13:32-34. 1970. EngI. 

Phaseolusvulgaris. Cultivars. Bean summer death. Host-plant resistance. Australia. 

A list is presented of 80 lines of beans and their reaction to the disease known as bean 
summer death, occurring in Australia. (Summary by C.P.G. Trans. by L.M.F.) E04 

0368 

4840 SMITH, P.R. A disease of dwarf beans caused by subterranean clover 
stunt virus. In Bean Improvement Cooperative. Annual Report no. 9. 1966. pp.37
38. Engl. 

Phaseolus vulgaris. Subterranean clover stunt virus. Disease transmission. Vectors. Host
plant resistance. Cultivars. 
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A disease caused by the subterranean clover stunt virus (SCSV) was reported in dwarf beans 
in SE Victoria (Australia). First symptoms consisted of a severe epinasty and thickening of 
the trifoliate leaves, which were small and chlorotic. The virus is transmitted by insects such 
as Aphis craccivora, Myzus persicae and AMacrosiphum euphorbiae. Cv. Tendergreen, Epi
cure, Brown Beauty and Windsor Long Pod were the most affected. The symptoms in all 
host plants were similar: stunted growth, shortened internodes and chlorosis of the foliage.
(Summary by C.P.G. Trans. by l..M. F.) E04 

0369 
4709 BALLANTYNE, B. Transmission of summer death of beans. Australian 
Journal of Science 31:433-434. 1969. Engl., 14 Refs., Illus. 

Phaseolus vulgaris. Orosiusargentatus. Bean summer death. Diseases and pathogens. Disease 
transmission. Vectors. Australia. 

Bean summer death, a disease observed in Australia, was 1st described in 1968. With the 
object of studying diseise transmission by the leafhopper Orosius ,rgentatus, 20 specimens
of the insect were isolated in cages and were fed diseased plants, cv. Tendergreen. The leaf
hoppers were later transferred to a plant of the susceptible cv. Tendercrop; IS days later the 
cv. showed the characteristic symptoms of the disease: yellowing, curling of the leaves,
vascular discoloration and wilting. A subsequent trial with 0. argentatusinsects collected at 
different sites of Australia showed their capacity as a vector of the disease. Whether the 
causal agent is a virus or mycoplasma is still to be determined. (Summary by CP.G. Trans. 
by L.M.F.) E04 F00 

0370 
14752 FRIES, R.I-. Influence of bean yellow mosaic and tomato ringspot viruses 
on elemental content of bean, Phaseolus vulgaris L. Ph.D. Thesis. University Park.
The Pennsylvania State University, 1973. 70p. Engl., Sum. Engl., 35 Refs., Illus. 

Phaseolus vulgaris. Bean yellow mosaic virus. Viroses. Composition. Nutritional require
ments. Minerals and nutrients. Analysis. Seeds. Germination. Nutrient solution. pH.
Experiment design. Statistical analysis. 

Greenhouse nutrient solution culture expt. were conducted to study the influence of 
isolates of BYMV and tomato ringspot virus on elemental content of kidney bean plant
parts. A modified Hoagland solution at Ix and 2x levels was used. Primary leaves were 
inoculated 11-12 days after sowing; root, stem and leaf samples were harvested approx. 2 
and 3 wk. after inculation. Fresh and dry wt. of samples were recorded. Concn. and total 
amounts of N, P, K, Ca, Mg, Mn, Fe, Cu, B, Zn, Al, and Na were determined. Measurements
of changes in nutrient solution pH, conductivity, vol. and P, K, Ca, Mg, Mn, and It were 
made. All isolates examined reduced both fresh and dry wt. of plants. Quantitative and 
qualitative differences in root system growth and development were observed. Plants 
grown in 2x solution tended to be somewhat smaller than comparably treated Ix solution 
grown plants. Solution measurements showed that the overall affects of all treatments 
were an increase in solution pH and conductivity but a decrease in solution vol. Control 
solution voL decreased more while pH's and conductivities increased more than was 
observed for solutions containing virus infected plants. Control plants absorbed more total 
P, K, Ca, Mg, Mn, and B from the solutions than inoculated ones. Data on elemental 
composition clearly indicated that important changes in the nutrient content of bean 
plants occurred as a result of virus infection. The higher concn. and total amounts of Mn 
in virus-infected plant parts than in tissues from control plants and the possible association 
between plant K levels and the amounts of water absorbed by roots were of.special interest. 
However, findings were difficult to interpret or generalize. Observed interactions included : 
virus and/or isolate x plant part sampled x time of sampling x nutrient solution concn. x 
element. (Author'ssummary) E04 C03 
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0371 
14282 ROSEN, CoJ., BERGMAN, E.L. and SMITH, S.H. Leaf elemental composi
tion and bean yeilow mosaic virus interrelationships in Phaseolusvulgaris L. Journal 
of Plant Nutrition 2(3):283-303. 1980. Engl., Sum. Engi., 23 Refs. 

Phaseolus vulgaris. Bean yellow mosaic virus. Composition. Mineral deficiencies. Plant 
physiological disorders. Plant tissues. Leaves. Plant development. Analysis. USA. 

Two greenhouse sand culture expt. were conducted to investigate the influence of BYMV on 
growth and elemental composition of Dark Red Kidney beans. Virus concn. within infected 
beans ihcreased rapidly between 4-8 days after inoculation. Symptom expression, growth 
reductions, and changes in the elemental composition of infected plants were associated 
with this increase. Virus distribution within the plant varied with the position of the trifolia
te leaf or plant part sampled. In addition, symptom expression on the trifoliate leaves at 
different positions on the plant varied greatly. Changes in the plant nutrient element levels 
caused by virus infection were 1st detected 8 days after inoculation. Ca and Mg concn. were 
significantly lower in basal leaves of infected plants than in corresponding tissue from 
controls. In contrast, Mn and Zn tended to concentrate in infected trifolate leaves. Total 
accumulation of individual elements in samples of infected 2nd and 3rd trifoliates was 
significantly reduced by BYMV. The lower total accumulation of elements in infected tri
foliates reflected dry wt. reductions due to virus infection. Symptom expression did not 
appear to be correlated to an imbalance of any one specific element. (Author's summary) 
E04 COO 

0372 
13597 BOS, L. and BENETTI, M.P. Direct electron microscopy and serology 
with plant viruses in leaf material dried and stored over calcium chloride. Nether
lands Journal of Plant Pathology 85(6) :241-251. 1979. Engl., Sum. Eng., 11 Refs., 
Illus. 

Phaseolus vulgaris. Viroses. Disease transmission. Electron microscopy. Leaves. Storage. 

Most of 43 viruses could be readily detected in 53 out of 66 leaf samples stored over 
CaCI2 for varying periods. Detection usually was with phosphotungstic acid, pH 6.5, 
but alfalfa mosaic, cucumber mosaic and tomato aspermy viruses required pH 3-4.BCMV, 
cowpea aphid-borne mosaic and cowpea mosaic viruses were also easily observed in newly
dehydrated samples from Morocco and Tanzania. Broad bean wilt, cowpea mosaic and 
cucumber mosaic viruses were detected with agar gel-diffusion tests in dry leaf material 
ground in buffer. The serological assay demonstrated a high concri. of cucumber mosaic 
virus in leaf material dried over CaCl 20 yr earlier. (Summary by Review of Plant 
Pathology) E04 

0373
14755 MOG Il, P.G. Influence of heat and systemic chemicals on the multiplication 
of bean common mosaic virus. Ph.D. Thesis. University Park, The Pennsylvania 
State University, 1974. 74p. Engl., Sum. Engl., 84 Refs., Illus. 

Phaseolusvulgaris. Bean common mosaic virus. Physical control. Heat treatment. Chemical 
control. Plant-growth substances. Host range. Inoculation. Electron microscopy. Sympto
matology. Serology. Leaves. 

Studies were carried out on effects of heat and systemic chemicals on multiplication of 
BCMV in Phascohs vulgaris cv. Bountiful. Two isolates designated as Type and NYI5 
strains of BCMV were obtained fiom the Agricultural Expt. Station, Geneva, New York 
(USA), and used in these studies. The isolates exhibited similar properties with regard to 
thermal inactivation point, dilution end point and longevity in vitro. The virus particles were 
flexous filaments, 745-753 nm long and 15 nm wide. Both isolates were serologically related 
and cross protected each other in Bountiful bean. Vligna sinensis cv, Blackeye, Phaseolus 
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lunatus cv. Henderson's Baby Lima, Chenopodium quinoa, and C. album gave differerptial
reaction to infection by the 2 isolates. Both isolates induced discrete necrotic local lesions 
on inoculated primary leaves of P. vulgaris cv. Monroe. The trifoliate leaves of Monroe 
also gave a similar response on inoculation. This host was used for bioassay of virus
multiplication. Preconditioning of bean seedlings prior to inoculation was found necessary
for increased sustenance at higher temp. Heat treatment at 35'C (20 days) resulted in mild 
mosaic and low seed transmission as against that in plants treated for varied durations at 
30, 37, 40, or 45°C. Treatment at 37 and 40 0 C induced a local lesion response in the 
inoculated primary leaves of Bountiful bean against Type and NY15 infections, resp. How
ever, localization did not restrict either infection from becoming systemic. GA, oxy
carboxin and carboxin delayed and significantly reduced multiplication of either strain 
when applied as foliar spray. Benomyl, thiabendazole,and kinetin in similar trials had no 
effect on virus multiplication. The effect of chemicals is considered to be due to a host 
mediated response. (Summary by DissertationAbstracts International) 1:04 

0374 
14221 KITAJIMA, E.W. Citop.tologia e localizaqio de virus de milho e de legu
minosas alimenticias nas plantas infetadas e nos vectores. (Cytopathology and 
localization of viruses affecting maize and some food legumes in Latin America).
Fitopatologia Brasileira 4(2):241-254. 1979. Port., Sum. Port., EngI., 44 Refs. 
llus. 

Phaseolusvulgaris. Viroses. Cytology. Electron microscopy. Etiology. Brazil. 

A brief literature review is presented on the different types of viruses, mycoplasma-like
organisms, and cytologic studies on the infections caused by then) in 3 different species
of plants (Phaseolus vulgaris, Zea mays, and Vigna unguiculata. Information is given to 
help diagnose the diseases caused by these viruses. (Summary by C.P.G. Trans. by L.M.F.) 
E04 

0375 
3681 HUBBELING, N. Inheritance and interaction of genes for disease resistance 
in beans (Phaseolusi'ulgaris L). Recent Advances in Botany 1961:438-443. 1971. 
Engi., 14 Refs. 

Phaseolus vulgaris. Colletotrichum lindemuthianum. Races. Pseudomonas phaseolicola.
Bean yellow mosaic virus. Bean common mosaic virus. Host-plant resistance. Genes. 
Hybridizing. 

A special selection scheme was developed in the Netherlands to determine multiple resistance 
to the following diseases: anthracnose (Colletotrichum lindemuthianum); halo blight
(Pseudomonasphaseolicola); common bean mosaic; yellow bean mosaic; and stipple streak 
virus. The results obtained by several researchers with 4 groups of physiological races of 
C. lindemuthianum are discussed and consecutive trials during at least 4 generations are 
necessary to avoid unexpected interactions of genes of host plants with genes of different 
races of the parasite. Regarding P. phaseolicola, it was confirmed that the symptom
expression is highly governed by temp. conditions. It was concluded that at least 16 genes 
are desired for resistance to these 5 diseases, making it impossible to find them in one 
plant of the 2nd generation of crosses between 2 var., which mutually possess resistance to 
5 diseases. To gradually increase the no. of desired genes, a special scheme for selection and 
mutual recombination of resistant plants is needed. (Summary by .1B.Trans. by L.M.F.) 
E04 
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0376 
14368 GRASSO, S. Investigations on the action mechanism of a virus inhibitor 
from I'hytolacca americana. Rivista di Patologia Vegetale 13(4):77-84. 1977. 
Engl., Sum. Engl., ltl., 21 Refs. 

Phaseohs rulgaris. Bean southern mosaic virus. Virus inhibition. Disease control. Inocula
tion. Leaves. 

A protein isolated from Phvtolacca americana has inhibited the transmission of southern 
bean mosaic virus (SBMV) and cowpea mosaic virus (CPNIV) when inoculated resp. on 
bean and C(/enopodium arnaranticolorplants. The activity resulted to be related both with 
the conen. of the inhibitor and with the intervals of time between its application and the 
virus inoculations. A mixture of SBMV and the inhibitor has given no infection on the test 
plants but the infectivity was partially regained after separating its components by a 
washing process phosphate buffered saline and differential centrifugation. On the basis of 
such results it has been concluded that the inhibitor can explicate its activity also in vitro, 
apparently as a consequence of an ionic bond between virus and inhibitor. A partial inter
ference of the inhibitor on virus particles in the Ist stages of their replication seems also 
to occur. (Author's snma'r) 1:04 

0377 
14215 JAGER, C.P. DE and BRF.FIKLANI), L. Evidence for intrastrand comple
mentation in cowpea mosaic virus infection. Virology 99:312-318. 1979. Engl., 
Sum. Engl., I 1 Refs., Illus. 

Phaseolus vulgaris. Viroses. Cytogenetics. Genetics. RNA. Laboratory experiments. Leaves. 
Etiology. 

In supplementation tests both middle component (M)-RNA and bottom cow:ponent (B)-
RNA of cowpea mosaic virus mutant N 142 were shown to carry mutations affecting local 
symptoms in bean cv. Pinto UI 114 and cowpea. The - and B-RNA mutations were sepa
rately incorporated into the 2 reciprocal hybrids of N142 and wild-type Sb, designated as 
M 42 BSb and NISbBr 42 . Mixtures of the 2 hybrids induced normal local symptoms in bean 
and cowpea as a result of reassortment of components. This was also the case with a mixture 
rf MSbB 142 and mutant N123. The latter mutant was earlier shown to contain a M-RNA 
mutation for defective symptom expression in bean and cowpea. Although both M,, BSb 
and N1 23 carried M-RNA mutations, mixtures of these isolates induced normal local symp
toms. Subculturing showed no wild-type virus to be present in the incrulated leaves. Thus, 
intrastrand complenientation was assumed to result in restoration of normal symptom 
production. It is concluded that the results of genetic mixing expt. with nulticomponent 
plant viruses must be interpreted cautiously. Subculturing expt. should be performed to 
determine whether restoration of wild-type symptoms results from exchange of nonmutated 
components or from intrastranl complementation. (Author's suninlary) E04 G02 

0378 
15810 CANIER, J. et al. AvaliaqAo dos darios causados pelo vi'rus do mosaico dou
rado do feijociro (V,7NDF:), em tr s regi6es do Estado de Sf'o Paulo. (Evaluation 
o1 tihe datmage caused hi' the bean golden mosaic ri-as(BGM V), under field condi
tiotns, in three different areas of the state of' Sdo Paulo). Biol6gico (Sao Paulo) 
47(2):39-46. 1981. Port., Sum. Port., Engl., 12 Refs., Illus. 

I'hascohs rugaris. Bean golden mosaic virus. Bernisia tabaci. Crop losses. Yields. Yield com
ponents. 

The damage caused by BGIV showed an unequal distribution of the disease 50-60 days 
after sowing: 16, 92, and 91% of infection in Sales Oliveira, Monte-Mor and Ourinhos, Bra
zil, resp. A relationship between whitefly infestation (evaluated by counting the no. of eggs 
on the underside of a certain leaflet) and the infection % could not be established. At tile 
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end of the expt., the total and av. no. of normal and distorted pods as well as the total and 
av. no. of normal, and abnormal aria aborted seeds were evaluated. The production of 
normal pods and seeds was greater in Sales Oliveira than in Monte-Mor, while in Ourinhos 
production was null. This was probably due to tie fact that in Sales Oliveira the %of infec
tion, approx. 2 mo. after sowing, was relatively low (16%). (Author's sunirnar) [04 

0379 
3981 HONDA, Y., YAMAGIJCIII, A. and MATSUI, C. A variety of bean suitable 
for cytological investigation with southern bean mosaic virus. Phytopathology 58: 
1436. 1973. Fngl., 3 Refs., Illus. 

Phaseolus vulgaris. Bean southern mosaic virus. Cytology. Cultivars. Symptomatology. 

Bean var. Bountiful was used for systemic infection by BSMV. Although it was possible to 
recover the virus from ISMV-infected Bountiful bean, systemically infected plants some
times revealed chlorosis and systemic vein necrosis, and the leaves were apt to drop off. 
These unfavorable claracte.:; were more severe in mixed infections by BSMV and the to
bacco mosaic virus strain b (TMV-b). No chlorosis, external necrosis, or fallen leaves were 
observed in Otebe bean plant" (.:ommon in Japan and used in bioassays of tile common 
strain of TMV) even when Otebo bean was infested systemically by SIBV and TMV-b. The 
use of Otebo bean is recommended as an effective systemic plant for cytological investiga
tions with BSMV. (Surmnarv hY K.11.S. Trans. by L. 104 

0380 
14751 DAS, P.). Interaction between structural components in virions of South
em bean mosaic virus. PhT). lhesis. Columbia, Missouri, University of Missouri, 
1974. 143p. lngl., Sum. Lngl., 69 Refs., Illus. 

Phaseolus vulgaris. Bean southern mosaic virus. Proteins. Virus inhibition. Biochemistry. 
Analysis. Laboratory experiments. 

BSMV preparations became markedly opalescent and virions aggregated when dialyzed 
agrinst deionized water. Water-dialyzed BSMV kept unfrozen (4C)resembled virions main
tained in 0.02 J1 phosphate buffer pil 7.0, in sedimentation value (115 S), UV absorption, 
serolo,y, as well as resistance to proteoly.tic enzymes, protein denaturanLs including deter
gents, and ribonuclease, lowever, infectivity of unfrozen virions was ca. 2/3 that of the 
buffer-maintained BSMV. Addition of Mg2 * to water-dialyzed IBSMV caused disappearance 
of opalescence and virion dispersion, but did not cause any additional effect. lrrrversible 
alterations occurred in several characteristics whenwater-dialyzed virions were frozen, 
maintained at -1 70 C for at least 7 days, and then thawed. Frozen thawed IISMV sedimented 
symmetric ally at 98-100 S. Its serological titer was reduced by Such virions becameY2. 

sensitive to treatment with SI)S, sodium desoxycholate, formamide (2.5 .1), urea (2.0 11), 
NaCI (1.0 1f) and proteolytic enzyme: (pronase. trypsin, chymotrypsin), but not ribonu
clease. Infectivity of frozen:thawed I3SMV was only 1/3 of unfrozen virions. The :;pecific 
infectivity of RNA isolated from frozen:thawed virions, however, was comparable to RNA 
isolated from buffer-maintained or unfrozen BSMV. Polyacrylamide gel electrophoresis 
showed that freeze: thawing did not cause fragmentation of capsid protein. Virions were 
protected from freezing damage when Mg2 ', NaCI or sucrose was added prior to but not 
after freeze: thawing. lncapsidatcd and "free" BSMV-RINA's were rapidly inactivated with 
hydrozylamine-IICI (IIA) and sodium bisulfite (SIBS) treatment. Macromtolecular integrity 
of BSMV or isolated viral RNA's was not significantly affected even with prolonged expo
sure (7 days) to SBS. Furthermore, the extent of cytidylic aciJ deaniination of encapsidated 
and "free" BSMV-RNA with SBS was identic:al. Apparently, in situ IISMV-RNA, in contrast 
to TMV-RNA, does not exhibit any intimate or extensive association with the coat protein. 
Results suggest that freeze:tthawing of IISMV alters capsid stability and virion conformation. 
(Summar.r by Dissertati,a A bstracts International) F04 
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0381 
14786 YOSIIII, K. El mosaico dorado de frijol en el Golfo Centro de Mixico. 
(Bean golden mosaic in the Gollo Central of jilexico). Veracruz, Mexico, Instituto 
Nacional de Investigaciones Agricolas, 1981. 7p. Span., Sum. Span., 5 Refs. 

Paper presented at Reuni6n Anual de PCCMCA, 27a., Santo Domingo, Repfiblica 
Diominicana, 1981. 

I/haseolus rulgaris. Bean golden mosaic virus. Beinsia tabacL Cultivars. flost-plant resistance. 
Plant breeding. Selection. Mexico. 

BGMV (transmitted by the whitetly, fienisia tahae)- tolerant bean material were evaluated 
under field conditions in n. Veracruz, Mexico in 1980. Materials were obtained by a collabo
rative project between the Instituto de Ciencia y Tecnologia Agricolas (ICTA) in Guatemala 
and the Centro Internacional de Agricultura Tropical (CIAT) in Colombia. Mexican var., 
Jamapa, Laguna Verde, Negro Primavera, and Mantequilla Tropical were similar in suscepti
bility to Rabia de (;ato, a local material considered as the most susceptible in Guatemala. 
Tolerant Guatemalan var. ICTA-Quetzal. ICTA-Jutiapan, and ICTA-Tamazulapa were 
tolerant to II(MV in Mexico. Under a severe IIGMV attack, line )-145 resulted even more 
tolerant than those already mentioned. This line was also tolerant to other diseases such as 
rust (Urosrrees appendiculatus), angular leafspot (Isariopsis griseola), and anthracnose 
(Colletotrichun findo'mtthianum). More than 800 families I[,from 94 crosses among the 
best lines, were subjected to progeny trials: 6 were even more promising than line D-145; 
this suggests that lines with high levels of tolerance can be obtained by the accumulation of 
tolerant genes by crosses between more tolerant lines of different genetic composition.
(A uthor's suionarY. Tratis. hr I... .F 1F04 

0382 
3963 WILSON, V.I. and DI AN, L... Flour of infected bean seed as a source of 
virus. I1hytopathology 54:489. 1964. [ngl., 3 Refs. 

I'taseolus vidgaris. Bean common mosaic virus. Virus transmission. Seeds. Inoculation. 
Laboratory experiments. 

Three lots of bean seed were used to study the mechanical transmission of virus: a lot of 
virus-free Red Mexican bean seed: another lot of the same var. obtained from plants showing
distinct symptoms o1'bean virus I, type strain 13V,; and the 3rd lot was produced from Pin
to UI-II I plants infected with bean virus I, A strain (13V, A). Thc particular strain of virus 
in cacth instance \as verificd by inocula!ing differential var. A sample from each of the 3 
seed lots was chopped and used in transmission studies: both virus-infected and virus-free 
seed were stored at approx. 2'( for 31 too. before further inoculations were made. The 
inoculunt was prepared by mixing I pait bean flour with 2 parts distilled water. Virus-free 
Red Mexican bean seedlings were used as controls. The inoculu. was tested by inoculating
108 plants grown in the greenhouse. The primary and partially-expanded Isttrifoliate 
leaves %%crc dusted %%ith 320-mesh silicon carbide. The inoculum w s applied by gently
rubbing the paste on itheleaves. All plants developed symptoms of virus infection, except
those inoculated with flour prepared from virus-free bean seed. Flour prepared from infect
ed seed provided an ficien t source of inoculum tfor a seedborue virus infecting beans. 
(Suollmarr hY li'..h.S. Trans. hr I.n.11..) !04 

0383 
15413 TIImAS, J.i.anid BO\VWIR, J.W. The purification and identification of 
tobacco yellow dwarf and bean summer death viruses. Australasian Plant Pathology 
8(3):36-36. 1979. Ingl., 17 Refs., Illus. 

I'haseohs r'ulgaris. Snap bean. Bean summer death virus. Analysis. Identification. Plant 
vascular system. Disease transmission. Orosiusargentlatus. 
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Preparations from Daturastramoniumn plants infected with TYDV (tobacco yellow dwarf 

virus) and BSDV (be3n summer death virus) strains I and 2 continued similar isometric 

particles ca. 20 nm in 0 which occurred predominantly in pairs. Both viruses produced 

identical cytopathological effects in the french bean cv. Spartan Arrow, occur only in the 
leafhopper vector and are related serologically.phloem of infected plants, have the same 

It was concluded that they are strains of the same virus. (Summarn' by Review of Plant 

Pathology) E04 

0384 
16088 FLORES, E.M. and MARIN, W.A. Morphological changes in bean leaves 

(Phaseolusvulgaris L.) induced by rugose mosaic virus infection. Revista de Biolo

gia Tropical (Costa Rica) 28(1):121-133. 1980. Engl., Sum. Engl., Span., 20 Refs., 

Illus. 

Phaseolus vulgaris. Bean rugose mosaic virus. Leaves. Symptomatology. Plant injuries. Cell 

structure. Chloroplast. Plant tissues. Electron microscopy. 

Electron and ight microscopy show that the foliar tissues of beans affected by BRMV 

disease undergo strong histologic and cytologic changes. 'he leaf blade is rugose and irregu
is striated, the mesophyll is packed, and thelar, the stomata are malformed, the cuticle 

small and clear-colored chloroplasts; occaintercellular spaces are missing. There are few, 
sionally, they are degeneiated. Sclerotic cells filled with phenolic substances are frequently 

found in severely affected areas. There is a general lack of correlation between growth of the 

organ and dev-lopment of the tissues. Hypertrophy, hyperplasia, hypoplasia, and eventual 

necrosis are me outstanding characteristics of this viral infection. (Authors summary) E04 

0385 
16060 BAILISS, K.W. and PLAZA-MORALES, G. Effects of postinoculation leaf 

water status on infection of French bean by tobacco necrosis virus. Physiological 

Plant Pathology 17:357-367. 1980. Engl., Sum. Engl., 32 Refs., Illus. 

Phaseolusvulgaris. Tobacco necrosis virus. Leaves. Water content. Disease control. 

t\ rapid but transient postinoculation increase in leaf water deficit increased tobacco necro

sis virus lesion no. in detached and attached leaves of Phaseolus vulgaris. Increase in lesion 

no. in detached leaves was proportional to the degree of water stress and only occurred 

when stress was imposed within 3 h of inoculation and when infectible sites were abundant. 

Infectible sites disappeared at similar rates in stressed and unstressed leaves. Lesion no. were 

unaffected in leaves inoculated after stress and restoration of the prestress leaf water poten

tial. Leaf detachment per se and a rapid postinoculation increase in leaf water potential 

reduced lesion production. It was concluded that postinoculation changes in leaf water 

balance exert an effect on the very early stages in the infection process, probably by affect

ing passive virus entry into abraded epidenal cells via leaf water fluxes. (Authors Sam
enary) F04 

0386 
11685 DIAZ CI., A. DI J. Enfermedades virosas. (Viral diseases). In Miranda M., 

H., comp. Cursos de Producci6n de Maiz y Frfiol, Santa Tecla, El Salvador, 1976. 

Notas. Santa Tecla, Centro Nacional de Tecnologia Agropecuaria, 1976. pp.192
225. Span., 44 Refs.. Illus. 

Phaseolus vulgaris. Zea mas's. Viroses. Disease transmission. Vectors. Disease control. El 
Salvador. 

A study on viral diseases is given: the I stpart deals with the general principles ofplant viruses 

(types, symptoms on foliage, flowers, fruits, stems, and roots, mechanical and biological 
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virus transmission, and disease control) and the 2nd with the major viral diseases of grain
legumes, including beans, and maize in El Salvador. Viral diseases on grain legumes (goldenmosaic, common mosaic, bean rugose mosaic, bean southern mosaic, bean chlorotic mottle,cowpea mosaic) and viral diseases on maize (stunting, fine streaking) are discussed. Information on geographic distribution, symptomatology, transmission, and control methods is
given for both. (Summary by I.M.S. Trans. by L.M.F.) E04 

See also 0213 
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E05 Nenatodes 

0387 
13600 JOHNSON, A.W. et al. Effects of film mulch, trickle irrigation, and soil 

Disease Reporter 63(5):pesticides on nematodes and yield of polebean. Plant 

360-364. 1979. Engl., Sum. Engl., 7 Refs., Illus.
 

Phaseolus rulgaris. Nernatodes. Nematode control. Yields. Soil population. Rootr. 

Irrigation. 

Polebeans were iiown in field plots of Tifton loamy sand naturally infested with ring 

(Crieonemoidei ornatus), stubby-root (Trichodorus christiei), and root-knot (Meloidogyne 

incognita) nernatodes. Trickle-irrigated plots were treated various soil pesticides and left 

exposed or covered with biodegradable paper film mulch with trickle irrigation. Soil was 

assayed for nematodes and plant roots were examined for root galls. Ring or stubby-root 

nematodes at the existing populations did not. affect growth or yield of plants. Fewer 

root-knot nematodes were recovered from soil treated with DD-MENCS (with and without 

film mulch), ethoprop, sodium azidc + ethoprop, or methyl bromide-chloropicrin (2:1) 

(MBR-CP) (all with film iulch) than from nontreated soil. Roots of plants in plots treated 
were free of gallswith DD-MENCS (with and without film mulch) and MBR-CP + film mulch 

105 days after planting. Sodium azide, ethoprop, sodium _ de 1, ethoprop, and metham 

were less effective than DD-MENCS or MBR-CP in controlling root-knot nematodes. Chloro
neb or chloroneb + benonyl was not effective. Plant growth and yield were greatest when 

root-knot nematodes were controlled. Yield was increased over 2-fold by DD-MENCS in 

nonmulched plots and 3-fold in fil:n-mulched plots treated with DD-MENCS or MBR-CP 

in comparison with yields from nonmulched control plots. Film mulch alone doubled 
yields in nontreated plots. (Author's summary) E05 

0388 
14748 SANTOSO, I. The effect of various factors on the expqression of genetic 
resistance to root-knot nematode (Meloidogyne incognita (Kofoid and White) 

Chitwood) in siap-bean (Phaseolus vulgaris L.), tomato (Lycopersicon esculen
turn Mill.), soybean (Glycine max Merr.), and lima bean (Phascohis lunatus L). 
Ph.D. Thesis. Honolulu, lawaii, University of Hawaii. 1973. llp. Engl., Sum. 
Engl., 11 Refs., 1llu. 

Phaseolus vulgaris. Mloidogyne incognita. Host-pLirat resiitaace. Genes. Genetics. Roots. 

Soil temperature. Inoculation. Planting. Field experiments. Ecology. Climatic requirements. 
Cultivars. HawaiL 

Cv. of vegetables resistant and tolerant to root-knot nematode (Meloidogyne incognita) 
bred in Hawaii were tested to determine the factors which lower the effectiveness of the 

resistance. Emphasis was placed on possible formation of pathogenic race:, of M. incognita 
which could result from continuous cropping of resistant cv. and the effect of high soil 

temp. on expression of resistance. Cv. tested were Manoa Wonder snap bean. Healani tomato. 

Kailua soybean,and White Ventura N lima bean. Field tests were conducted in 3 root-knot 

nematode infested fields (fields P-I, P-2, and Q-1) at the Poamoho Exptl. Farm wh.ere 
galling of the resistant cv. had occurred. Tests we-e conducted throughout the yr to obtain 
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seasonal effects oil the performance of the cv. Root-knot nernatode populations etablishedit the greenhouse on a susceptible tomato cv. from gaited root; of both resistsi andsusceptible cv. from fieIds P-2 and Q-1. These were used in tests to investigate the formationof a more virulent race of root-knot nematode, tile effect of soil temp. and level ofinoculum on the rate of galling, and the development of a root-knot nematode populationwhich can parasitize resistant cv. of more than one crop. Data used to measure the resistancewere the gall formation and egg-mass production of the root-knot nemnatode on tile plant
roots. Manoa Wonder snap bean showed considerably increased galling when exposed tothe field P-2 Al. incognita population. This population showed an increase in pathogenicityon Manoa Wonder under continuous planting. No increase of pathogcnicity was observedin the field Q-1 population. Effectiveness of the genetic resistance was reduced w''hen thesoil temp. was kept at 290 . I1C, but was effictive under fluctuating soil temip. (210 -33°C), although scattered galls were sometimes found. The attempt to induce a root-knotnematode population which is able to parasitize more than I resistart cv. was not
successful. (Autho,'s summn'ary 105 

038915824 SINGII, D.B. et al. Cultivars of French bean resistant to root-knot nematode, Meloidogyvne incognita, in India. Tropical Pest Management 27(1):29-31. 1981.
Engl., Sum. Engl., 5 Refs. 

lhascolus 'ulgaris.Aeloidogyne incognita. Host-plant resistance. Cultivars. Snap bean. Selec
tion. Field experiments. India. 

Root-knot nematode, Afeloidoi. :e incognita,can limit production of frenh beans. Thecheapest and best method of control is th6 use of resistant var. Althouh screening for resistance has been carried out in different parts of the world no such ,vrt: i:,s been carried outin India. The screening and evaluation of 302 cv. of french bean for resistance to M. incognita in replicated trials in the field and glasshouse under Indian conditions is described. Restilts showed 31 cv. were resistant in both field and glasshouse conditions while 64 cv. weremoderately resistant. These 95 cv. will be important to bredrs mtemested in nematode-re
sistant cv. of french bean. (Author's summar,) 1:05 GOO 

039011682 ESCOIAR, J.A. Nemitodos aociados al maiz y frfjol. (Nematodes associated with maize and beans). In Miranda M., H., comp. Curso.- de Producci6n deMafz y Fri'jol, Santa Tecla, 1'l Salvador, 1976. Notas. Santa Tecla, Centrd Nacunal
de Tecnologia Agropecuaria, 1976. pp.306-333. Span., 25 Refs., Illus. 

Phascolus vulgaris. Z,'a ?na'vs. N'ematodes. I'ratylenichus spp. Trichodorus spp. Meloidogyne 
spp. Nematode control. 

A nematological study conducted in El Salvador, based on samples of soil cultivated withmaize and beans, is reported. The concept of ncinatology is defined and tle morphology,
internal structures, reproductive apparatus, biological cycle, ways of feeding, plant-parasite
relation, ani forms of dissemination are described. The genus of identiied nematodes, rootlesion nematode (Prat*Ilenchus spp.) and stubby root nematode (Trichodoru.r spp.) on maizeand root knot nematode (A:le'oidog,n spp.) onl beans are elven along with general aspects,
mechanical and physiological damage 
 to foliage and roots, plant response to nematodeattack (immunity, tolerance, intolerance, resistance, susceptibility), resistance mechanisms
of the plant (ex ternal, superficial, in ternal); control by cultural practices and other methods;
nenmatocide application (advantages and disadvantages). Fables are included on damage,nematocides, and nematode attack of root knots. (Stuaiar' bY WA.M.S. Traits. bY, L.M.F.) 
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14758 ITAM, R.A. Influence df nematode population density and soil temperature 
on the i,. oduction and pathogenicity of the lesion nematode, Pratylenchuspene
trans, on the common bean, Phascolusvulgaris. Ph.D. Thesis, New Brunswick, New 
Jersey, Rutgers University, 1972. 12 6p. Engl., Sum. Engl., 62 Refs., Illus. 

Phaseolus vulgaris. Pratylenchus. Nematodes. Soil population. Soil temperature. Soil 
requirements. Mineral and nutrients. Itost-plant resistance. Cultivars. Planting. 

In preliminary pathogenicity tests, 8 greenhouse-grown cv. of the common bean, exhibited 
equivalent tolerance to nematode damage 35 days after infection with 3000 Pratylenchus 
penetrans/plant. Overall plant growth was maintained despite the infection; and the final 
nematode population densities were 37% to 77% higher than the initial densities. Two of the 
snap bean cv., Astro and Grcenpod 64467. differing in ielative plant size and host suitabil
ity,were selected for further studies. Invasion tests, perfoa:*. at soil temp. of 22', 270, and 
32°C in 3 constant-temp. tanks, showed seedling tolerance to P pencrrans 7 days after 
infestation with nematodes at initial densities of 500, 1500, and 5000 nematodes,'seedling. 
More nematodes entered the roots as the initial nematode density increased; but the same 
proportion of nematodes penetrated the roots at each nematode density. Soil temp. of 270 
favored higher seedling growth and root invasion than did 22' or 32°C. Astro bean roots 
attracted more nematodes than Greenpod 64467 bean roots. Pathogenicity tests, performed 
also in 3 constant-tomp. tanks, showed that, at each soil temp. level, top and root growth 
of snap beans were not significantly reduced 35 days after infection with 1000, 3000, or 
10,000 P. penetrans/plant. But at each inoculum level, total plant growth decreased with 
tnereasing soil temp. of 220, 270, and 32°C. Final nematode population increased directly 
with increasing initial nematode densities, and was higher at 27°C than at 22°C. Re
production was inhibited at 32°C. Nematode inoculum multiplication rate was higher for 
the 3000 initial density level than for the 1000 or 10,000 density level. It was concluded 
that although the host suitabilities of Astro and Greenpod 64467 snap beans varied with 
soil temp., their tolerance to P. penetrans infection was generally maintained. ikt 320 C, 
ne:natode physiology, as well as host plant physiology, was adversely affected. Mineral 
analysis of plant tissue was performed at the conclusion of the pathogenicity tests, partly 
by the autoanalytic technique, and partly by atomic absorption spectrophotometry. P, 
K, Ca, and Mg contents of the infected bean plants were not significantly altered from those 
of the check plants. This was regarded as further proof of the tolerance of Astro and Green
pod 64467 snap beans to the 3 density levels of tR penetrans infection. Soil temp. effects, 
however, increased the P and K contents of roots; and Ca content was highest in the shoots 
at 27 0 C, and in the roots at 22 0 C. Pathogenicity tests, performed under outdoor conditions, 
showed that the yield of bean pods, 42 days after infection, was not significantly reduced 
by P. penetrans infections originating from initial densities of 1000, 3000, and 10,000 nema
todes/plarnt. However, the tops of infected beans were significantly(P = 0.05) shorter than 
those of uninfected plants. Greenpod 64467 snap beans were shorter; but they produced 
more pods than Astro beans. Further pathogenicity tests in the greenhouse showed that 
preplant infestation of the soil with nematodes did not alter the tolerance of Astro and 
Greenpod 64467 snap beans for P. penetrans. Nematode reproduction occurred at all 3 
initial density levels of 1000, 3000, and 10,000 nematodes/plant, without significant 
reductions in plant growth. Forty-two days after inoculation, final nematode no. were 
positively correlated with increasing initial inoculum densities; whereas the rates of nema
tode population growth varied inversely with the initial densities. Histopathological 
examination of infected roots showed that only the cortex was damaged. Browning and 
necrosis of cortical and epidermal tissues, and the resulting cavities, were observed. Lateral 
root initiation from pericyclic tissue adjoining damaged root portions was observed too. 
Astro and Grecnpod 64467 snap bean roots could not be histologically distinguished. It 
was proposed, on the basis of these findings, that the regeneration of new roots by 
ifected ones was the mechanism of tolerance of snap beans to P. penetrans parasitism. 

Based also )n these results, it was deduced that P. penetrans infection on snap beans may 
not be a serious problem on the field. (Author's summary) E05 

See also 0468 04 76 
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E06 Physiological Disorders 

0302 
13592 LUNA, J.E. Achaparramiento Y/o deformaci6n en poroto, (Stuntingand/or
deformation in beans). Metan, Argentina, Instituto Nacional de Tecnologfa Agrope
cuaria. Hoja Informativa no. 9. 1980. 7p. Span., Sum. Span., 6 Refs. 

Phaseolusvulgaris. Plant physiological disorders. Cultivation. Diseases and pathogens. Injuri
ous insects. Soil requirements. Argentina. 

In the south of the province of Salta and in all NE Argentina, a disease known as stunting
and/or deformation occurs. It was initially diagnosed as a viral disease, possibly transmitted
by an insect such as Circullifertenellus, Ben, isia tabaci or Agalliana ensigera. This possibility
was eliminated after an analysis of ecologic conditions and the behavior of the aforemen
tioned insect pests; it isconcluded that the disease is induced by physiological disorders dueto different causes. Furthermore, the symptoms are given of the BGMV and bean chlorotic 
mottle virus in order to differentiate them from curling, due to cultural practices (inadequate planting), insect attacks, inferior soil conditions and situations that originate physio
logical disorders. (Summary by C.P.G. Trans.by L.M.F. E06 
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E07 Mycoplasmoses 

0393 
14279 KITAJIMA, E.W. and COSTA, A.S. Microrganasmos do tipo micoplasma 
associados a molistias do tipo amarelo em algumas plantas cultiv2das e ornamentals, 
no estado de Slo Paulo e no distrito federaL (Mycoplasma-like organisms associated 
with yellows-type diseasec in cultivated and ornamental plants in the state of Sid 
Paulo and the Federal District). Fitopatologa Brasileira 4:317-327. 1979. Port., 
Sum. Port., Engl., 24 Refs., Illus. 

Phaseolus vulgaris. Mycoplasmoses. Orosius argentatus. Electron microscopy. Plant tissues. 
Etiology. Brazil. 

Using electron microscopy of thin sections, mycoplasma-like bodies were consistently found 
flower tissues of several ornamental plants [Gomphocarpusin the phloem vessels of leaf or 

bean and cassavasp., Chrysantemum partenum and periwinkle (Vinca rosea L)Ias well as 
plants exhibiting symptoms of yellows type disease, in the state of Sio Paulo and Federal 

District, Brazil. Similar findings were made in some cultivated leguminous crops (soybeans 

Crotalariajuncea, and C.paulinea) with witches'-broom symptoms at the IRI Expt. Station, 
of these diseases could be graft transmitted to healthy plants.Mat~o, Si'o Paulo. Some 

(Author's summary) E07 
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FOO PEST CONTROL AND ENTOMOLOGY 

0394
 
3590 GOULD, H.J. 
 Control of bean seed fly in East Anglia. Plant Pathology 14(1,
suppl.):16-18. 1965. Engi. 

Phascolus vulgaris. Injurious insects. Seed treatment. Storage. Stored grain pests. Insect 
control. 

In 1962-64 a no. of materials was evaluated to compare the protection of dieldrin seeddressing. klaierials used were: Dieldrex-B, heptachlor, y-BHC, thiram, Bayer 38156, tiichlor
phon, fention, diazinon, malathion, dimethoate, and Bayer 37289. In 1962-63 a climbing
french bean var. Fropax -'as used and an American one, Harvester in 1964. When a seeddressing formulation was not used, niscible or dispersible powder was used with 2% methyl
cellulose at 500 ml/35 I. Thiram at 1 oz/35 I was included in all treatments since the addition of fungicides controls diseases and reduces the insecticidal damage. Germination counts
showed that the treatments did not affect seed viability. All the materials evaluated, exceptthiram, Bayer 38156 and malathion, significantly reduced the attack. Dieldrex-B gave analmost complete control of the insect; the 2 organo-chlorine materials, heptachlor and "y-
I3HC, gave good results while granular materials did not. (Summary by C.P.G. Trans. by
L.M.b.) F00 LOO 

0395 
10331 POUZAT, J. Interactions entre la plante-h6te Phaseolus vulgaris L. et I'
ins~mination dans Ia r6gulation de la vitelloginese chez la bruche du haricot Acan.
thoscdids obtectus Say. (Col. Bruch.). Modifications provoqu~es au cours des 
g~nirations. (Interaction between beans as host plant and insemination in theregulation of Acanthoscelides obtectus viteliogenesis. Modifications during various
generations). Compte Rendu de l'Academie des Sciences de Paris (S~rie D) 279: 
339-342. 1974. Fr., Sum. Fr., 8 Refs. 

Phaseolus vulgaris. Acanthoscelides obtectus. Insect biology. Insect control. Stored grain 
pests. 

Only descendants of females that do not lay eggs in the absence of bean seed (> 90%of thefemales) are collected to maintain the source of Acanthoscelidesobtectus. However, severe 
modifications of the effect of insemination and the host piant on vitellogenesis are produceddepending if the eggs are collected from all the females that fulfill this condition or only
from those that lay the most eggs, immediately after the introduction of the seed. (Author's 
sunmary. Trans. by L.M.IK) FO0 

0396
5416 GREENE, G.L. and MINNICK. D.R. Snap bean yields following simulated 
insect defoliation. Proceedings of the Florida State Ilorticultural Society 80:132. 
134. 1968. Engl., 7 Refs. 

Phaseohsvulgr,,is. Yields. Defoliation. Integrated control. USA. 

164 



The effect of leaf removal on snap bean yields and quality was studied to recommend insect
control practices. Expt. were conducted between 196647 on 2 soils (sandy and pect) in
Florida (USA). A random block design with 3 treatments and 4 replications was used. The 
plots consisted of a single row of 50 plants of snap bean var. Harvester. Insect defoliation 
was controlled by the application of insecticides. Plants grown in sandy soil received the
following treatments of hand defoliation: 0, 25 (removal of the 2nd trifoUate leaf at the
base of the petiole),and 50% (removal of the 2nd and 3rd trifoliate leaves). This operation 
was carried out 1 wk. prior to bloom and at bloom. On the peat soil, defoliation was 0, 33,
and 67% by removing 0, 1,and 2 leaflets of each trifoliate petiole. Plants were harvested to
determine quality and yield. The treatments did not affect pod quality. The results of the 
expt. indicate that yield reduction begins when defoliation reaches 33-50% . The large
difference between yields of the 2 groups is due to the greater feitility of peat soil. (Sum. 
mary by C.P.G. Trans. by L.M.F.) FO0 DOO 

0397 
14228 HOHMANN, C.L., SCHOONHOVEN, A. VAN and CARDONA, C. Manejo
de pragas do feljoeiro (Pheseolus ;'ulgais,Linnaeus, 1753) atrav~s da utiliza i'o de
cobertura de solo associada a resistincia varietal. (Bean pest management through
background soil associated with Parietalresistance). Ants da Sociedade EntomoI6
gica do Brasil 8(2):23!-250. 1979. Port., Sum., Engl., Port., 10 Refs., Illus. 

Phaseolus vulgaris. Empoasca kraemeri. Cultivars. Host-plant resistance. Mulching. Inte
grated control. Pest controL Yie!ds. Field experhients. Colombia. 

An expt. to study the background soil effects associated with var. resistance in bean pest
populations, virus incidence and yield was carried out at the Centro Internacional de Agri
cultura Tropical (CIAT), Palmira, Colombia from Jan-March, 1978. The effect of the 
treatments and of the var. on Empoasca kraemeri popuhtions of nymphs and adults was
positive. The var. x treatment interaction was only significative for nymph populations.
The treatment with Al foil was the most effective for the var. P 14 and Diacol-Calima. 
Considering the larval plant damage and Chrysorneidae populations it was observed that
the background soil with rice mulching is attractive to insects. A virus complex was present,
and it was not possible to clearly evaluate the effects of the treatments. The yielding of the 
var. Diacol-Calima was superior with the aluminium background and rice mulching. Thesetreatments yielded 2.3 and 1.3 times more than the control , resp. Var.P 14 showed a major
pest- and disease-tolerance. A signilicative influence of the nymphs and adults of E. kraeme
ri and of the virus incidence on the yields were indicated by the correlation analysis. Adults
of Chrysomelidae did not affect the yield significantly. (Author's summary) FO0 F01 

0398 
14316 CARTIN L, V.M. influencia del cultivar y del tiempo de almacenamiento 
del frijoi (Phaseolus vulgaris L) sobre el ataque de Acanthoscelides obtectus
(Say) y Zabrotes subfasciatus GIoh.) (Coleoptera: Bruchidae). [Influence of bean 
cultivars and length of storage on the attack of Acanthoycelides obtectus and 
Zabrotes subfasciatus(Coleoptera:Bruchidaefl. Tesis Ing. Agr. Costa Rica, Univer
sidad de Costa Rica. Escuela de Fitotecnia, 1979. 80p. Span., Sum. Span., 69 Refs., 
Illus. 

Phaseolus vulgaris. Acanthoscelides obtectus. Zabrotes subfasciatus. Insect biology. Host
plant resistance. Storage. Deterioration. Timing. Protein content. Cooking. Seed characters. 
Seed coat. Cultivars. Costa Rica. 

In order to investigate the susceptibility of some common bean cv. to *he attack of Acan
thosceildes obtectus and Zabrotes subfasciatus as well as lots of this same legume with
different lengths of storage, Fveral trials of preference and non-preference in oviposition 
were conducted in lab. conditions (30 0 C, approx. 75% Rif, and in the dark). For non
preference, indices of cv. susceptibility were estimated, finding significant differences. These 
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indices did not correlate positively or negatively with either grain protein content or thick
ness of seed coat. There is no evidence that they are due to differences in size, color, or 
source of cv. Negative correlations were foInd among these indices and cooking time of the 
beans, being significant only with Z. subJ'asciatus. Differences in susceptibility 'are basically 
due to tie rate of insect growth and development. The less susceptible cv. showed longer 
cooking time and the bruchids that developed on them took longer time to ,'omplete their 
lifecy'cle. A. ohteetus ,hoed no preference in oviposition for any cv. Z. subfasciatus 
showed more preference for cv. Pavamor. In non-preference trials, Z. subjasciatusdeposited 
more frequently on clean beans than op dirty ones, both with different lengths of storage. 
A large oviposition was also obtained on recently harvested beans. leans with deficient 
external appearance, irregulat size, rough and unclean surface were scarcely attacked by 
thisinsect. Similar trends were observed in preference trials in oviposition. A tendency 
towards greater oviptsition on beans ssith short lengths of storage suggests thet the 
gustatory stimulus that incites bruchids to oviposite on this legume can gradually lose its 
etficiency due to the changes that occur to beans during storage. The negative effect that 
the presence of dust partic!es oit grains seems tt exert on bruchid oviposition could be 
used as a preventive measure, thus reducing egg-laying. (Author's sumnarv. Traits. by 
L.M.F) [00 L,00 

0399 
14.703 ZLIN'OLI. P.A. tupteronahs viridescens (Ilymenoptera: Pteromalidae) 
a new parasite association for IPediobhits foveolatus (Ilymenoptera: Eulophidae) 
and Epilachna variestis (Coleoptera: Coccinellidae). Proceedings of the Entomo
logical Society of \\ashington 81(4):663-665. 1979. EIngl., Sum. 7 Refs.IEngl., 


Phascolus iulgaris. Injurious insects. Biological control l:'pilachnavarivestis.USA. 

A native pteromalid, lhupteronialus 'iridescens was discovered \%hile dissecting dead par
asitized larvae (mummies) of the Mexican beat beetle (NI1l)), Epilachna varir'estis, in a 
study to investigate the parasite, PediobiusJbieolatus.Of the 1757 MBB larvae that were 
field collected in Queen Anne and Wicomico Counties,Maryland (LISA), in 1977 and 1978, 
resp., 329 were parasitized. Nine muminties had E virideseens associated with them, and 
8 of these were inconjunction \withadult P. lbieolatus. This is a ne\ host association for 
E. viridescens which appears in this instance to be a hyperparasite. (Author's sntmmarY) 
F00
 

0400 
14391 BII'EMONT. J.C. Influence de laplante-hbte et levfede lacopulation sur Ila 
de I'inhibition du dfveloppement ovarien lie a la r~tention des ovocytes chez 
Acanthoscelides obtectus (Col., Bruchidae). (El-ects of the host plant attd mating 
on suppressing the inhibition of orariandevelopment together with the retention 
of ooct'es itAtanthoscelides obteetus). Annales de laSociet6 lntonologique de 
France 15(1):93-99. 1979. Fr., Sum. lngi., 13 Rel's., Illus. 

Phaseolus rulgaris. Aeanthoseelides obteetus. lnsect biology. Oviposition. Insect control. 
Stored grain pests. Seeds. 

In virgin females of Acanthoscelides obteetus, ovarian production teiches its peak (ca. 35 
oocytes) on the 4th day of adult life, and this level ismaintained for approx. 30 days. 
When females were alltiwed to pair 12 days after mdult emergettce and wsere kept in the 
presence of bean seeds, oviposition occurred vwithit 24 h. [he results are presented of 
studies to isolate the eftect of the individual elements (pairing, food-pla1nt, atnd ovi
position) from studies of the conditions of the otcytes. It was found that pairing did not 
of itself stimulate oogenesis and tHat the presence of' the ftd-pltItt provided a temporary 
stimulus for virgin fetnales. The implications ot' these fitings are discussed. (Suimmar.y 
by Review of'Applied Entomology) 1:tl0 
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0401 
14753 EIRZOG, ).C. Some biological implications of polymorphism in the bean 
leaf beetle, Cerotoma triJurcata (Forster). Ih.). lhesis. Baton Rouge, Louisiana 
State University, 1973. 176p. Engl., Sum. lng., 94 Refs., tlius. 

Phascohsuulgaris. Cerotomatrijiircata.Insect biology. Temperature. Parasitism. Oviposition.
Insect control. Laboratory experiments. Statistical analysis. 

l'olyinorphic forms of the bean leaf beetle, ('erotoma trihorcata,were studied in an attempt
to identify variant physiological and behavioral characters and ecological tolerances cor
related with observed polymorphisms. Color forms and marking pattern types of lab.-reared 
bean leaf beetles showed no statistically significant differences in mating frequency; how
ever, trends were observed which were consistent between males and females. Polymorphic
forms showed little variability in the duration or adult tile history stages or in fecundity.
Reproductive females lived significantly longer than the nunreproductive females, but
within color forms this difference in longevity could be demonstrated only within beige
forms. Within reproductive females, only beige could be demonstrated as living longer than
crimson, while within the ionreproductive fc niacs only salmon Could be demonstrated asliving longer than beige. Bean leaf beetle culor foris and marking pattern types collected 
from tlie field differed significantly in wt. Those beetles exhibiting marking conluience weresmaller than those of other patterns. Within the color forms, only the heaviest, crimson,
could he separated fromn the lightest, salmon and beige. Differences in parasitism by
(clatoria diahrothiae were noted among the color torms, yellow apparently being the most
susceptible, and pink the least susceptible to parasite attack. Mating trequency, longevity
of reproductive forms, and wt. all showed strong correlations with intensity of red pigment.
Correlations among these variables attained significance only in longevity x wt. t)ifferential
color form and marking pattern type re;ponse to temp. was observed, but no temp.-related
trends could be established. Yellow forms showed most rapid progressive mortality at alltemp. In general, marking pattern variants showed a greater similarity of response than didthe color forms. Techniques for rearing the bican leaf beetle in the lab. are described. 
(I iuthor ssumiari I:0f 
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14231 LATIIE!Fi:, M.A. and IRWIN, R.D. 
 Effects of companionate planting on 
snap bean insects, lpilachna varivestis and leliothiszea Environmental Entomol
ogy 9(2):195-198. 1980. Engl., Sum. Engl., 16 Refs. 

Phaseolus vulgaris. Intercropping. Integrated control. Injurious insects. Ileliothis zea. Epi.
lachna varivestis. USA. 

The effects of companionate planting on insect pests of snap beans were investigated in
Chesterfield Co., Virginia (USA), during 1977-78. Significantly fewer Mexican bean beetles
(Epilachnavarivestis) occurred on bean plots bordered by Tagetes patula than on borderless
controls (P < 0.01). However, this effect was overshadowed by the allelopathic response of 
Tagetes patula to beans (P < 0.01). No such effect was observed on bean plots bordered byCalendula officinalis, Petunic hybrida, Saturea hortensis, Chrysanthemun cinerariaefolium,
Nicandra physalodes and Tropacohi inhinus. The corn earworm, Heliothis zea, occurredsignificantly more on bean plots, bordered by C. ofJcinalis and S. horten sis (P < 0.05). N
physalodes was comp!etely defoliated by the 3-lined potato beetle, Lema trilineata. Coin
panionate planting described in this study does not appear to be a useful control of strategy
for insect pests of P. vulgaris in home garden plots. (Author's summary] FOO 
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14386 
 HUIGNARD, J. and IIIEMONT, J.C. Vitellogenesis in Aeanthoscelides
obtectus (Coleoptera:Bructidae). It. The conditions of vitellogenesis in a strain 
from Colombia. Comparative study and adaptive significance. International Journal 
of Invertebrate Reproduction 1(4):233-244. 1979. Engl., Sum. Engl., 21 Refs., 
Illus. 
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Phaseolus vulgaris. Acanthoscelides obtectus. Strain. Oviposition. Seeds. Adaptation. 
Ecology. Environmental factors. Climatic requirements. Insect biology. Entomology. 
Colombia. 

The reproductive activity of an Acanthoscclides obtectus strain originating in the high 
Colombian plateau (altiplanos) was compared to that of an European strain. Colombian 
females exhibited greater individual variations than their European counterparts. Some 
females did not synthesize vitellogenin during the 140-day period of observation, while 
other performed synthesis but not incorporation into oocytes. Under these conditions, 
40-50% of the females could form a limited no. of oocytes. The presence of Phaseolus 
'ulgaris seeds stimulated vitellogenin synthesis and incorporation by most females. This 
initiation of ovarian activity enabled mating to occur, which in turn led to max. stimulation 
of oogenesis. This host plant-mating interaction leads to the production and release of a 
large no. of eggs. The observed variability of reproductive activity and its dependence on 
stimulatory factors probably reflect an adaptation to the ecological conditions prevailing 
in the high-alt. environment of these insects. (Author's summary,} FOG 

0404 
14381 STAMOPOULOS, D. and ItUIGNARD, J. L'influence des diverses parties 
de a graine de haricot (Phaseolus vulgaris) sur le dfveloppement des larves 
d'Acanthoscelidcs obtectus (Col~opldre Bruchidae). (Influenct of different parts 
of the grain of the kidney bean on rhe development of larvae ofAcanthoscelides 
obtectus (Coleoptera Bnrchidae)j. Entomologia Experimentalis et Applicata 28: 
38-46. 1980. Fr., Sum. Fr., Engl., 22 Refs., Illus. 

Phaseolus vulgaris. Acanthoscelides obtectus. Seeds. Hypocotyls. Cotyledons. Embryo. 
Seed coat. Diets. Insect biology. Laboratory exleriments. 

The larvae of the 1st instar of Acanthoscelides obtectus penetrate seeds of the kidney 
bean, and feed on reserves contained in the cotyledons. They can also develop in an 
artificial diet made by compressing the flour of the cotyledons. The presence of the 
pulverized embryo has no effect on the larvae, even at a higher concn. than that found 
in the seeds. The presence of the seed coat flour of Phaseolus vulgaris (var. Soisson) in the 
artificial diet does not allow normal development of most larvae. The significance of 
mortality which occurs in different larval instars, still remains hypothetical. It is possible 
that the seed coat presents a chemical barrier which has important functions and which vary 
the stage of development. (Author's summary) F0G 

0405 
12303 RUSSELL, L.M. Whiteflies on beans in the Western Hemisphere. Beltsville. 
Maryland, U.S. Department of Agriculture. Agricultural Research Service, 1975. 
22p. Engl., 20 Refs., Illus. 

Paper presented at Workshop on Bean Production, Call, Calombia, CIAT, 1975. 

Phaseolus vulgaris. Bemisia tabaci. Entomology. Insect biology. Ecology. Colombia. 

A llteraturo review is presented on the biology of the whitefly Bemisia tabaci and several 
species of Trialeurodes in different parts of .the world. The life cycle of B. tabaci varies 
between 15-75 days according to the time of the yr, the place and climatic conditions 
(temp.). Tables are included on the stages of development and the life cycle of male and 
female B. tabaci and drawings on Trialeurodes spp. (Summary by C.P.G. Trans. by L.M.F.) 
FOG 
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0406 
13174 REIS, P.R. Pragas do feijoeiro e seu contr~le. (Bean pests and their con
trol). Informe Agropecu.irio 4(46):45-48. 1978. Port., 8 Refs. 

Phaseolus vulgarts. Noxious animals. Pest control Insect control. Brazil. 

The morphology and damage caused by the following pests are described: Empoasca 
spp.; Elasmopalpus lignosellus; Diabrotica speciosa; Agrotis spp.; Tetranychus spp.;
Polyphagotarsonemus latus; Zabrotes subfasclatus; Acanthoscelides obtectus; and Lagria
villosa. Tables are included on their control (pesticides, recommendations on ai., doses,
application); application of insecticides to beans packed in bags or under plastic tents; and 
for the application of insecticides to dry beans in silos. Finally, a list of 11 a.i. and their 
commerci/l names isgiven. (Summary by LB. Tran by L.M.F.) FOO 

0407 
15470 ALOMIA DE GUTIERREZ, B. and SCIIOONIIOVEN, A. VAN Proteja su 
cosecha de frijol contra cl ataque de los gorgojos. (Protect your bean crop against
bruchids). ICA Informa 14(5):16-19. 1980. Span., Illus. 

Phaseolus vulgaris. Acanthoscelides obtectus. Zabrotcs subfasciatus. Stored grain pests.
Insect biology. Insect control. Chemical control. Storage. Cooking. 

Information on bruchids on bean grain (Zabrotes subfasciatus and .Acanthoscelidesobtec. 
tus) is given for farmers, explaining aspects such as: oviposition behavior, morphological
characteristics of the adult, type of damage, and adaptation to temp. Practices to avoid or 
prevent damage by bruchids are also described, along with control measures at different 
levels (household, on-farm, and commercial) and some recommendations are given on the 
precautions to be taken when managing insecticides. To protect the grain at ahousehold
level, it is recommended to apply 3-5 ml of vegetable oil/kg of beans; in warehouses, the 
application of aluminum phosphide and methyl bromide in tablets is recommended, 4 
tablets/t of grain. Beans preserved in oil maintain their culinary quality and germination
ability for up to 6mo. (Summary by C.P.G. Trans. by '.M.) F00 

0408 
15475 WADDILL, V.H., McSORLEY, R. and POHRONEZNY, K. Field monitor
ing: basis for integrated management of pests on snap beans. Tropical Agriculture 
58(2):157-169. 1981. Engl., Sum. Engl., 16 Refs., lllus. 

Phaseolus vulgaris. Pests. Integrated control. Diabrotica balteata. Liriomyza spp. A nticarsia 
gemmatalis. Trichoplusiani. Urbanu,-'rotcus.Nematodes. Snap bean. 

Insects, diseases, and nematodes were monitored on snap beans in 4 expt. conducted in Flo
rida (USA). Although the insect defoliators Anticarsia gemmatalis, Urbanusproteus, Tricho
plusia ni, Liriomyza sativae, and Diabrotica balteata were present, defoliation did not 
surpass the action thresholds of 20 and 10% for pre-bloom and post-bloom, resp. Insecticide 
costs were reduced by 48 and 83% in 2 field tests where field monitoring was utilized in 
making management decisions. Max. initial nematode densities/100 crn soil were 20 for 
Rotylenchulus reniformis,15 for tfelicotylenchus dihvstera,and 72 for Quinisulciusacutus. 
Chemical treatments reduced nematode no. but bean yields were not significantly increased. 
(Author's summary) FOO E00 

0409 
16079 ROGERS, D.J. Host plant resistance to Ophiomyiaphaseoli (Tryon) (Dip
tera: Agromyzidae) in Phaseolus vulgaris. Journal of the Australian Entomological 
Siciety 18(3):245-250. 1980. Engl., Sum. Eng., 11 Refs. 

Phaseolus vulgaris. Ophiomyla phaseoli. Ilost-plant resistance. Oviposition. Insect biology. 
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In lab. and glasshouse studies in Australia, 15 entries representing 13 bean cv. were evalu
ated for nonpreference and antibiosis resistance to Ophiomyia phaseoli. The no. of viable 
eggs/plant exhibited significant variation amongst the cv. No significant differences were 
found in the developmental period of larvae and pupae or in the size of the adults emerging 
from the cv. Significant correlations were found between the no. of viable eggs/plant and 
leaf hairiness, stem 0, and internode length. Low egg counts were associated with high leaf 
hair density, thin stems, and long internodes. (Summar by Review of AppliedLntorology) 
:00 

0410 

15815 OLIVEIRA, A.M. and SUDO, S. Competition between populations of bean 
weevils Zabrotes subfasciatusBohemann, 1833 and Acanthoscelides obtectus Say, 
1831 feeding on the same food source (Col., Bruchidae). Anais da Sociedade Ento
mol6gica do Brasil 8(1):57-62. 1979. 'Lngl., Sum. Engl., Port., 7 Refs. 

Phascohs vulgaris. Zabrotes subisciatus.Acanthoscelides obtectus. Populations. Stored 
grain pests. Cultivars. Storage. 

When the numbers of Zabrotes subfasciatus and Acanthoscelides obtcctus occurring togeth
er in samples of beans of 11 cv. that had been stored for 12 mo. were analyzed in st idies in 
Brazil, it was found that neither species showed any preference for a particular cv., Lut that 
populations of Z. subjasciatuswere significantly greater than those ofA. obtecias, i idicat
ing the competitive superiority of the former. (Summary by Review of Applied Entonolo
g') [00 

0411 

16051 LEITI: FILIIO, A.S. and RAMALIIO, F.S. Biologia da cigarrinha verde, 
Empoasca kraemeri Ross & Moore, 1957 em feijdo e em fcij1o-de-corda. (The 
biology of the leaflopper, Empoasca kraemceri, on bean and cowpea plants). Anais 
da Sociedade [ntomol6gica do lrasil 8(1):93-101. 1979. Port., Sum. Engl., Port., 
q Refs., Illus. 

Phascohsvulgaris. 1'ignaungu iculata. l:mnpoasca kraeneri.Insect biology. Oviposition. 

The biology of the leafllopper nmpoasco kraeneri was studied on ban var. IPA-7419 and 
cowpea var. Pitiuba. The work was done under 14b. conditions at 27 ± IC, 70 ± 10% Ri, 
and a 12 i photoperiod. The duration and viability of the nymphal phase, sex ratio, lon
gevity of the males and females, incubation period, preoviposition period, oviposition 
period, total of eggs laid/female, and daily oviposition rate were determined on both host 
plants. The biology of I:. kraemeri was very similar on both hosts studied. (Author's sum
mary') FO0 

0412 
15429 RAMALIIO, F.S. and RAMOS, J.R. Distribuiqgo de ovos de Empoasca 
kraeneri Ross & Moore, 1957 na planta de feijflo. (Distributionoj eggs by the 
leafhopperEmpoasca kraemneri on bean plants). Anais da Sociedade Fntomol6gica 
do Brasil 8(1):85-91. 1979. Port., Sum. Engl., Port., I I Refs., Illus. 

Phaseolus vulgaris.Empoasca kraemneri. Insect biology. Oviposition. Leaves. Brazil. 

The distribution of eggs by the leallopper lmpoasca kraemeri was studied on tean plants, 
var. IPA-7419 at Bebedouro, Petrolina, Brazil, under furrow irrigation. There was a progres
sive trend for lower oviposition from the basal to the apical leaves of the plants. The 
secondary and tertiary veins of the leaf were preferred for oviposition. The intermediate 1/3 
of the stem was also prflcrred For oviposition. There was a significant negative correlation 
between the no. of trichomes of a leaf and the no. of eggs layed on it by L:kraemeri.(Art. 
thor's sumnarv) l00 
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0413 
16040 TURNER, J.W. and BRIER, H. Effect of leafhopper control on yield of 
peanuts and navy beans. Tropical Grain Legume Bulletin 16:23-25. 1979. Engl., 
Sum. Engl., 2 Refs. 

Phaseolusvulgaris.Austroasca spp. Injurious insects. Insect control. Yields. 

The leaflhoppers Austroasca viridigrisea and A. alfalfae attack peanuts and navy beans in 
southern Queensland (Australia). Current grower practice is to spray when leaflopper 
no. or damage is noticeable. The damage is considered to be mort severe when plants are 
under moisture stress. A. viridigrisea which was the dominant species in these expt. is a 
mesophyll feeder producing typical stippling. (Author's summar.v} F00 

0414 
16053 H1O, S.H. A comparison of the excretion rates of Aphisfabae on artificial 
diet and on bean plants. Annals of Applied Biology 96:133-136. 1980. Engl., Sum. 
Engl., 10 Refs., Illus. 

Phaseolus vulgaris. Aphis Jabae. Insect biology. Insect control. Laboratory experiments. 

The performance of Aphis fabae on an artificial diet was assessed by comparing the aphid's 
excretion rate on the diet with that on bean plants to investigate the possibility of using this 
diet in toxicological studies. No significant difference was found in the rates of honeydew 
excretion, but the diet-fed aphids we:e noticeably smaller than those fed on beans. 
(Author'ssummary) 1:00 

0415 
16042 MICHELS JUNIOR, G.J. and BURKIIARDT, C.C. Economic threshold 
levels of the Mexican bean beetle on Pinto beans in Wyoming. Journal of Economic 
Entomology 74(1):5-6. 1981. Engl., Sum. Fngi., 6 Refs. 

Phaseolusvulgaris. l'pilachnai'arirestis.Insect control. Costs. Production. 

Caged bean plants were infested with 5, 10, 20, and 40 larvae of Epilachnavarivestis/plant 
and were compared to uninfested checks to determine the economic threshold level. Class 
damage and yield data indicated increased damage and loss with increases in population. A 
yield loss-treatment cost analysis determined the threshold level which ranged from 1-1.5 
larvae/plant. (Author's summary) F00 

See also 0143 .0365 0366 0369 0428 0552 
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FOI Injurious Insects, Mites and their Control 

0416 
4376 DAVIS, J.J. Bean flyand its control. Queensland Agricultural Journal 95: 
101-106. 1969. Engl., Illus. 

Phaseolus vulgaris. Melanagromyza phareolL Entomology. Insect biology. Chemical control 
Australia. 

Aspects related to the form of attack, habits, biology and control measures of the bean fly 
Melanagromyza phaseoli are given. Larvae penetrate the plant tissue through tunnels and 
complete 3 stages within the plant. Time required for the complete life cycle varies from 3 
wk. in the summer to 12 wk. in the winter. Its presence in the crop has its limitations 
depending on the season. Leaf spraying with 0.1% DDT 3, 5, and 12 days after the emer
gence of the seedling and seed treatment with 1 part by wt. of endrin a.i. to 500 parts by 
wt. of bean seed axe suggested. (Summary by C.P.G. Trans. by L.M.F.) FO 

0417 
12304 SCIiOONHOVEN, A. VAN Breeding for resistance to EmpoascakraemerL 
In Bean Plant Protection Workshop, Call, Colombia, 1975. Trabajos presentados. 
Call, Centro Internacional de Agricultura Tropical, 1975. lip. Engl., 9 Refs. 

Phascolus vulgaris. Empoasca kraemeri. Plant breeding. Host-plant resistance. Cultivars. Co
lombia. 

A literature review is presented on the resistance of some bean var. to Empoascaattacks and 
the possibility of breeding through interspecific crosses. Since the main objective of CIATs 
entomology program is the development of resistance to Empoascakraemeri (interspecific 
crosses and an extensive hybridization program), 395 selections were tested, among which 
none presented antibiosis. Var. ICA-Tui presented non-preferential resistance. Levels of 
resistance are expected to rise through a recurrent selection of F, plants in 14 selections 
entered in a diallel crossing program. (Summary by C.P.G. Trans. by L.M.F.) FO GOO 

0418 
12666" PHILLIPS, T.L. and PEAIRS, F.B. Un tamizado para resistencia gen6tica 
contra un picudo de [a vaina del frijol. (Screeningfor genetic resistanceto the bean 
pod weevil). Danlh, Honduras, Ministerio de Recursos Naturales. Programa de Inves
tigaci6n Agropecuaria, 1977?. 8p. Span., 5 Refs. 

Phaseolusvulgaris. Apion. Cultivars. Host-plant resistance. Plant injuries. Honduras. 

Some insects such as Empoasca kraemeri and a bean pod weevil, su-posedly Apion sp. are 
found among the limiting factors to bean production in Honduras. :he National Bean Pro
gram in Honduras conducted a study with 2 purposes: (1) to test dry bean lines and other 
available legumes in the program of resistance to the weevil and (2) testthe use of a trap 
crop to manage the pod weevil. Var. Acacias 7 was the most susceptible and var. Porrillo, 
the most resistant in the evaluation of var. resistant to insect attack. Some considerations 
are included on pest management along with the results of the evaluation of 14 bean var. 
with regard to damage-resistance. (Summary by C.P.G. Trai.. by L.M.IK) FO 
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0419 
14325 GOULD. F. Rapid host. range evolution in a population of the phyto
phagous mite Tetran,chus urticac Koch. Fvolution 33(3):791-802. 1979. Fngl., 
Sum. Engl., 17 Refs.. Illus. 

Phascolus vulgaris. Tetraychus telarius. Adaptation. Alternate hosts. Population 
management. Biological control. 

A satisfactory understanding of the proximal determinants of herbivore host range exists 
but inlormation on the evolutionary proccs:,.s which mold these proximal determinants 
is lacking. An attempt was made to gain detailed information on microevolutionary pro
cesses involved in host range evolution which could influence the niacroevolutionary 
patterns of host range found in natural systems. A population of the 2 spotted spider 
mite, Tetran*'chus urticac, was divided in 2. One half was renied on a monoculture of 
Ilenderson bush lima bean (a favorable host). The other half was placed in a simple plant 
community composed of lima beans and a soinewiat toxic host, ite-resistant cucumber. 

'he 2 ines of mites were allowed to adapt to their resp. plant communities, and their 
fitness on the 2 host-plants was monitored over a 21-mo. period. The line maintained in 
tile cu cumber/bean community had higher lioness on ctic umber and lower fitness on bean 
than the line maintained in the beaniiinonoculture. Additionally, the line maintained 
in the cucumnber/bean con in inity had higher so rvivorship oil 2 of 3 other inarginal 
hosts tested (tobacco and pot:ats, but not plantain). These results indicate that host range 
evolution can he a rapid process and suggest that cross-adaptation to -ets of plants as 
\ seU as the ecological proximity of a set of plant species io ani herbivore ppulation may 
be an important factor in evoltio i of host range pattertis. (Author's sianiary)1:01 

0420 

10669 RAMOS 0.. A. and C.iLLAR G., B. Evaluaci6n de algunas dosis de tres 
insecticidas para ilcontrol del chrysomelido Diabroticasp. cerca limitata (Sahlbgrg) 
del frijol (Phaseolus vulgaris L.) en el Alto P:'tumayo, Intendencia Nacional del 
Putumayo. (Evaluation of"some rates of three insecticides Ibr controlling the chrv
somelid Diabrotica sp. cerca limitata in beans in the Alto hutumao, National 
Intendenci o tuMnayo). Ciencias Agricolas 6: 138-142. 1974. Span., Sum. Span.,of 
Engl., 18 Refs. 

Phaseolus vulgaris. Diahrotica balteata. Injurious insects. Insect control. Chemical control. 
Fxperiment design. Statistical analysis. Timing. Population management. Colombia. 

The present trial was carried out between Nov. 1976-May 1977, at Sibundoy Valley, Putu

mayo (Colombia), for determining the effetiveness of 3 commercial doses of 75 and 
50% carbaryl WI', parathion 1 and dimethoate E, recommended against Diabrotica sp. 
cerca litnitata attacks in bean var. Diacol Calima. Two applications of the insecticides were 

made, 45 and 90 tlays after soy ing. (arbaryl WI' and parathiot 1:were more effective than 
dimethoate E; commercial loses and of 75% controlled iniso-t pests better than 50%of the 
commercial dose. After 40 day, of the 1st application, difftiences were not observed 
between insecticides and doses tor insect control, because residual effect of the products 
decreases after 15 tLays of application; hovsever, carbaryl ITshowed higher residual effect. 
With the 2nd application differences sere observed betssecn tloses but not among produtcts. 
In the relation production-insecticide, the c,.mmercial doses of the 3 insecticides allowed 
better yields (2416. 2183, and 2050 kg/ha fC: carbtrN I W ' parathioii L and diriethoate 
L, resp.) as compared to the control o ! 371 kg/ha). (Athor's saimrnarY) 101 

0421 
13565 CARDONA, C. The biology, habits and nature of damage caused by 
chrysomelids in beans. Cali, Colombia, Centro Internacional de Agricultura Tro
pical. Seminarios Internos. Serie SI-14-80. 1980. 7p. Span., Sum. Engl., Span. 
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Phaseolus vulgaris. Diabrotica balteata. Insect biology. Plant injuries. Yields. Fie!d 
experiments. Colombia. 

Studies on the biology and damage caused by bean pests Diabrotica balteata and Cerotoaua
facialis have been conducted at CIAT since 1977. The biology of the 2 species is similar in 
many aspects. Life cycle is as follows: eggs, 6-7 days; Istlarval instar, 3-4 days; 2nd instar,2-3 days; and 3rd instar, 4-5 days. Prepupae last 2-5 days and pupae, 5-9 days. Adult life
span lasts from 16-44 days. during shi- fernales lay between 150-474 eggs. Both species
preferrably oviposit in soil cracks niear the loots of' the lo:,tplant. Although adults of bothspecies feed on the foliage of bean plants, their larvae car also cause damage to germinating
plants. Adults can als, act a,,vector., of several viral diseases. In trials related to the damage
caused by larvae of Diabrotica and Cerotoma, it was concluded that the 2nd and 3rd fnstar 
larvae can cause severe damae'to germinating plants, but ilyL ip to 11 days after planting.
Cerotoma is more specific to beans thai Dicbrotica. Survival of D. balteata larvae is less in
beans. Eight field expt. were conducted to study the influence of' adult feding on bean
yields. Both Diabrotica and Ccrotona can cause signiticant recductions in production onlywhen high levels of infestations tWadults/pant) occur du:ring the 1st 2 'vkxif tht crop, and 
to a lesser extent when iii'estation coincides with the lowering stage (29-36 days). Impli
cation, of critical periods of tih rational managenscnt thcse pest; aie discussed. Graphics
and tables on the results are included. (ulul text. Trans. 1,L..:1 ) IF'0 

0422
 
14326 I'VERSION, 
 P. The relative activity and functional responso of Phytoseiulus

persimilis (Acariia:Phyto.ciid:e) and Tetranyuhus urticac (Acarina: Tetranychi
dae) : the effect of temperature. Canadian Entonirologisi 112(0):17-24. 1980. Engl., 
Sum. ELgl., 37 Refs., Iltu:,. 

P/haseohs idgaris. Injurious mites. Tetran.'chnts telarius. Biological control. Leaves. Culture 
media. Temperature. Mite control. 

The activity of the predacious mite !'hytohieuhs persimilis was greater oila glass substrate
 
than on a bean leafsubstrate. Temp. did not alfect its relative 
activity on the 2 qubstrates.
The phytopliagous mite T'tranychus urticae was iactive on the bean leaf sub;trate. It was
active onttite glass substrate aind its activity varied with temp. lht functional response of
P. persioilis and T. urticac wvas examined at 4 temp. (15, 20, 25, 30"'). 1ach functional 
response to increasing temp. roie curvilinearly tu a plateau. From Ilolling's disk equation,
rate of successful search incteised and handling time decreased. (Author's summary) FOI 

042314331 STIWART, R.K. and KIIATTAT, A.R,. Economic injury levels of tile 
tarnished plant bug, lygus lincolaris IHemiptera (Heteroptera): Miridae], on 
green beans in Quebec. Canadian Entomologist 112(3):306-310. 1980. Engl.,
Sum. Engl., 9 Refs., llis. 

Phaseolus i'ulgaris. Injurious insects. Lvgus lioeo,laris. Economic injury thipsholds. Flowering.
Podding. Pods. Yields. Chemical control Costs. Canada. 

('aged microplots of "(ontendc' green beins ksere artificially infested with various
densities of L),gos lincolaris to determine th, effect of' feeding on yield and quality, and to
establih economic inljury levels. Pats ilifested at bloom or pod set stage were more severely
injured than those infestel at the flok\e, bud stage. Iligher infestatioti level. reduced crop
yield, but the % of ('P ii bean seeds was not a"fected. Hased oil 1975 crop values and
cthemical control co:is, economic inhjury levls ranuged bets een 0.3 and 4.4 insects/10 plants
epending on crop use. chii.ial control and plant stage infested. (Atihor's sttmuhar;,)

FIo 
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0424 

14332 STEWART. R.K and KIIATTAT, A.R. Pest status and economic thresholds 
of the tarnished plant bug, Lygus lineolaris (Hemiptera (Heteroptera): Miridae), on 
green beans in Quebec. Canadian Entomologist 112(3):301-305. Engl., Sum. Engi., 
10 Refs., illus. 

Phaseolus vulgaris. Injurious insects. Lygus lineolaris. Economic injury thresholds. Insect 

biology. Insect control. Pesticides. Planting. Spacing. Timing. 

Adult and nymphal populations of the tarnished plant bug,Lygus lineolaris, on "Contender" 
green beans were sampled duiling the summers of 1971-72. Sweep net and D-Vac suction 
apparatus samples were f.k-en concurrently, and both estimates were compared by regression 
analysis. The tarnished puint bug reached levels above the economic injury levels for both 

early and late crops in 1971-"2. The economic threshold was determined as 0.5 insect/10 
plants below the economic injury level. (Author's sanmarv) FOI 

0425 
15428 DIAZ C., J.M. Evaluaci6n de dos insecticidas granulados y tres dosis de 
aplicaci6n en frijol comtin (Phascohs rugaris L.) en elsuroriente de Guatemala. 
(Evatluation of two granulated insecticides and three application rates in common 
beans in SE Guatemala). Tesis lng. Agr. Guatemala, Universidad de Salt Carlos. 

Facultad de Agronomfa, 1978. 38p. Span., 26 Refs. 

Chemical control. Experiment design. Statistical analysis. 

lk'mpoasca kraemeri. Bemisia tabaci.Injurious insects. Guatemala. 
Phaseolus vulgaris. Pest control. 

An expt. was carried out in 7 different localities of the state of Jutiapa, Guatemala to: (a) 

evaluate 3 rates of 2 systemic granulated insecticides (carbofuran and phorate) applied at 

planting and (b) determine the most economic rate of application. A random block exptl. 

design was used with 6 ieplications and 7 trvatments. Treatments evaluated were: no insecti

cide; 10, 20, and 30 kg carbefuran/lta; and 10, 20, and 30 kg phorate/ha. No significant 

differciices were found among treatments in 5 localities, while in the other 2, there was a 

higher insect control possibly due to the greater amount of rainfall that mechanically 

eliminated the insects and allowed greater plant assimilation of the herbicide. Economic 

analysis showed that rates of 10 kg/ha of both insecticides registered the highest cost! 

benefit ratio (8.89 for phorate and 4.96 for carbofuran). Exptl. results and those of statis

tical analyses are given in table form. (Suntntary' bYiW'.G. Trans. hi' L.M.I,) [01 

0426 

11633 SALDARRIAGA V., A. et al., comp. Plagas del frijol. (Bean pests). In-
Gufa para elcontrol de plagas 1972. Bogoti. Instituto Colombiano Agropecuario. 
Programa de Entomologia. Manual de Asistencia T6cnica no. 1. 1972. pp.67-70. 
Span. 

Phaseolusvulgaris. Inse.;t control. Mite control. Chemical control. Colombia. 

The principle pests of bean crops are presented along with the insecticides used for their 
control and several observations on doses, restrictions, application time,and method. The 
pests described are: Empoasca spp., Cerotonia spp., Diabrotica spp., Epitrix sp., Systena sp., 
Tetranychus sp., Maruca testulalis, Heliothis sp., Itylemia sp., Myzus sp., Aphis sp., Tricho

plusia hi, Pseudoplusia includens, and Autoplusia egena. (Summary by C.P.G. Trans. by L. 
M.F.) FO 
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0427 
12305 SMITH, F.F. The importance of Empoasca species as bean p.sts, types of
injury, their biology and control. In Bean Plant Protection Workshop, Cali, Colon
bia, 1975. Trabajos presentados. Call, Centro Internacional de Agricultura Tropical,
1975. 7p. Engl., 17 Refs. 

Phaseolus vulgaris. Empoasca kraemeri. Einpoasca fabae. Insect biology. Insect control. 
Disease transmission. Plan injuries. 

A biological description and symptomatologic and toxicogenic aspects of the bean pestEmpoasca spp., its geographical distribution, and some control measures are given. The greatno. of existing species and their worldwide dissemination are highlighted, among them h;.kraemeri,E. fabae, E.devastans, and . papayae of economic importance. T," species thatfe,.d on the spongy mesophyll and palisade tissue and those that feed on the phloem andvascular tissues are differentiatr-'. Among control measures the selection of resistant var.
and the use of chernical products, such as DDT and soil systemic insecticides or foliage 
sprays, are indicated. (Sunraryby I.B. Trats. h' l..M.F.) 1:01 

See also 0316 0397 
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GOO GENETICS AND PLANT BREEDING
 

0428 

11637 TINGEY, W.M. Leafhopper resistance of dry bean cultivars. New York's 
Food and Life Sciences 9(3):3-5. 1976. Engi., Illus. 

Phaseolus vulgaris. Empoasca kraemer Empoasca fabae. Host-plant resistance. Plant breed
ing. Cultivars. 

Leafhoppers are pests that limit production In bean crops. Two species, Empoascafabae in 
N. America and Empoasca kraemeri in Central and S. America, are the most limiting. 
Scientists from Cornell U., in cooperation with the CIAT, are trying to determine the 
genetic sources of resistance to Emnpoasca. Several var. were planted at the Thompson Vege
table Research Farm (Freeville, N.Y.) in a split-plot, randomized complete block design with 
4 replications. Leafhopper infestations on 8 var. were observed throughout the season, 
ranging from 28-131 nyfnphs/30 trifoliate leaves. The most tolerant var. was Redkloud, re
cently developed at Coinell. Its mechanism for resistance is still unknown. Another factor of 
resistance is the presence of epidermal hairs (trichomes). These make the survival of nymphs 
difficult by penetrating the body wall, the joints of the legs and the rear of the abdomen. 
(Summary b), C.P.G. Trans. by L.M. h) GOO FOO 

0429 

11694 VILLA A., R. Mejoramiento varietal del frijol. (Varietal improvement in 
beans). In Miranda M., 11., comp. Cursos de Producci6n de Mafz y Frijol, Santa Te
cla, El Salvador, 1976. Notas. Santa Tecla, Centro Nacional de Tecnologia Agrope

9 7 10 2 cuaria, 1976. pp. - . Span., 7 Refs. 

Phaseolus vulgaris. Plant breeding. Germplasm. Selection. Hybridizing. Cultivars. El Salva
dor. 

Bean Improvement in El Salvador has the following objectives: obtain high-yielding, disease
resistant var. with ashort vegetative cycle, uniform maturity and indehiscent pods. Methods 
of improvement used include: (1) the introduction of germplasm developed in other parts: 
(2) mass selection and selection of pure lines; and 13) hybridization, which is combined with 
genealogical selection and methods of population. Regressive crossing is also used in some 
cases. The var. obtained and recommended were Selecci6n 184, Centa 105, Rojo 70, Porrillo 
'10 and Rojo de Seda. (Summary by C.IG. Trans. by L.M.K') GOO 

0430 

11979 BEEBE, S. Pudriciones radicales. (Root rots). Cali, Colombia, Centro Inter
nacional de Agricultura Tropical, 1979. 7p. Span. 

Paper presented at Curso Intensivo de Adiestramiento Posgrado en Investigaci6n pa

ra la Producci6n de Frijol, 4o., Cali, Colombia, 1979. 

Phaseolus vulgaris. liycoses. Rots. Roots. ilant breeding. Host-plant resistance. Colombia. 

Root rots occur in all the zones where beans are cultivated in the world. Fusarium spp., 
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Pythium spp., Rhizoctonia solani, F. ferotitm rolfsii, and Macrophominaphaseoli are found 
among the responsable microorganisms. Each pathogen developes according to its own 
optimum coaditions. Problems are greater under humid conditions, except for Sclerotium. 
At CIAT resistant materials are found, susceptible to be improved. The steps to follow in a 
breeding program are: (1) test promissory materials for each pathogen; (2) include these 
evaluations in the choice of parents; and (3) test progeny in advanced generations to recover 
a resistance equal or superior to that of the parents. Information on resistance trials on 
different var. are presented in table form. (Summary by CP.G. Trans. by L.M.F.) GOO 

0431 
11983 HIDALGO, R. and SONG, L. Diversidad gen6tica en epecies de Phaseolus. 
(Genetic diversity in Phaseolus species). Cali, Colombia, Centro Internacional de 
Agricultura Tropical, 1979. 29p. Span., 13 Refs., Illus. 

Paper presented at Curso Intensivo de Adiestramiento Posgrado en Investigaci6n 
para la Producci6n de Frijol, 4o., Call, Colombia, 1979. 

Phaseolus vulgaris. Genetics. Taxonomy. Plant geography. Agronomic characters. Germ
plasm. Colombia. 

A report is given on the 4 cultivated species of the genus Phascolus, studying geographic
distribution, taxonomy and morphology, agronomic characteristics and germplasm collec
tion. The areas where Ilhaseolus vulgaris is extensively cultivated are North, Central and 
South America, Europe and E. Africa. The differentiation among the 4 species are describ
ed according to seed type. germination, leaf characters, flowers and inflorescence, pod shape
and size, determinate and indeterminate growth habits, changes in the characters of culti
vated vs. noncultihated forms, adaptation of the 4 species and the objectives of research 
conducted on each one. Germplasm evaluation has been ccrried out since 1970 and includes 
ca. 800 selected materials. Tables and figures are presented, illustrating this information. 
(Sumnnar, by CP.G. Trans. by L.M.bF) GOO BOO 

0432 
11984 i)EIIOUCK, 1). Algunos aspectos murtol6gicos y agron6micos dc otras es
pecies de Phaseolus. Posibilidades para hibridaci6n interespecifica. (Some morpho
logical and agronomic aspects ofother species of Phaseohs. Possibilities of an inter. 
specific hybridization). Cali, Colombia, Centro Internacional de Agricultura Tropi
cal, 1979. 15p. Span., 6 Refs., Illus. 

Paper presented at Curso Intensive de Adiestramiento Posgrado en lnvestigaci6n pa
ra la Producci6n de Frijol, 4o., Call, Colombia, 1979. 

Phaseolus rulgaris.Plant breeding. lybridizing. Genetics. Colombia. 

The morphological and agronomic aspects of the species Phaseolusvulgaris, Phaseohshuna
tus, Phaseohs coccineus subesp. coccineus and Phaseoltsacutifolius var. latifolius are de
scribed and the general characters of wild species arc also presented. A list of wild species is 
included along with historical aspects of taxonomic classification and an analysis is given on 
the changes occurred, genetic distances and the possibilities of hybridization among ances
tral and cultivated forms of the 4 species mentioned, and various cLaracters considered 
valuable for classification within the genus. (Summary by C.P.G. Trans. by L.M.F.) GOO 

0433 
11991 DAVIS, J.It.C. Ornentaci6n del mejoramiento de frijoles volubles. (Guide
lines on breeding climbing beans). Cali, Colombia, Centro internacional de Agricul
tura Tropical, 1979. 7p. Span., 3 Refs. 
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Paper presented at Curso Intensivo de Adiestramiento Posgrado en lnvestigaci6n 
para la Produccl6n de Frijol, 4o., Call, Colombia, 1979. 

Phaseolus vulgaris. Plant breeding. Backcrossing. Hybridizing. Selection. Germplasm. Culti
vars. Colombia. 

The method of selection used by CIATs climbing bean program is between the pedigree 
method (lineage) and the bulk population method. This method reduces the variation of 
each hybrid population in F2 by individual selection. The evaluation of the germplasm bank 
was conducted in Popayin (1850 m above sea level), Antioquia (2200 m above sea level) 
and Pasto (2700 m in ait.) to find disease-resistance, appropriate growth habit and adapta
tion. The selected var. were tested for resistance to BCMV races and anthracnose in the 
greenhouse. The appropriate method was backcrossing in this case. Crossbreeding followed 
by selection in the field is used to increase yield potential, the level of tolerance to certain 
diseases and adaptability. In maize/bean associations, it is recommend-d to select crosses or 
lines of 2 crosses together. The strategy of selection used is summed-up in table form. (Sum
mary by C.P.G. Trans. by L.ALF.) G00 

0434 

11992 DAVIS, J.H.C. Conceptos bisicos de gen6tica de frijol. (Basic concepts on 
genetics in beans). Call, Colombia, Centro Internacional de Agricultura Tropical, 
1979. lip. Span., 6 Refs., Illus. 

Paper presented at Curso Intensivo de Adiestramiento Posgrado en Investigaci6n pa
ra la Producci6n de Frijol, 4o., Cali, Colombia, 1979. 

Phaseolus vulgaris. Genetics. Plant breeding. Cultivars. Agronomic characters. Host-plant re
sistance. Selection. Colombia. 

Some basic definitions on genetics in relation to bean cultivation are presented in which a 
description is given on how to use this information in a breeding program. Examples are 
given on the management of quantitative characters (yield and plant height) controlled by 
different genes and qualitative ones controlled by a single gene. Indeterminate growth habit 
is controlled by a dominant gene. Determinate plants are the result of a recessive homo
zygote gene. Seed coat shine is due to a dominant allele (Si) and opacity, to 2 recessive 
alleles. One of the genes involved in the production of pigmentation in the seed coat seems 
to also intervene in the production of phaseollin, an effective substance against Rhizoctonia 
and root rots; therefore, white-seeded var. are susceptible to root rots. The hipersensitive 
reaction to BCMV is produced by a dominant gene. Genes resistant to 0 and "Yraces of 
anthzacnose have been found in the same chromosome. The selection of qualitative charac
ters .that are controlled by many genes should begin with the earliest generation possible. 
(Summary by C.P.G. Trans. by L.X..) G00 

0435 

11993 TEMPLE, S.R. Estralegia general del mejoramiento gen6tico del frijol en el 
CIAT. (General strategy of bean improvement at CIAT). Cali, Colombia, Centro In
ternacional de Agricultura Tropical, 1979. 17p. Span. 

Paper presented at Curso I..ensivo de Adiestramiento Posgrado en lnvestigaci6n pa
ra la Producci6n de Frfjol, 4o., Cali, Colombia, 1979. 

Phaseolusvulgaris. Plant breeding. Genetics. Selection. Germplasm. Colombia. 

CIATs bean improvement program has the objective of generating and fomenting the pro
duction of high-yielding materials and extensive combinations of resistance to factors that 
adversely affects the production of the crop. The general strategy is to (a) make bean culti
vation more productive, profitable and reliable, (b) increase the physiological potential to 
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yield and (c) identify limiting production factors through an international network of spe
cialists. Other directions taken by the program are to increase the no. of progeny and 
crosses, the use of agroeconomic data to define priorities, progressive selection of characters
resistant to insects, pathogens and adverse environmental conditions, separation of climbing
and bush beans, and the extensive use of the bean information system (SIFRI) at a national
and international level. Key aspects of the bush bean breeding program are also defined and
considerations are given on the priorities of the incorporation of disease-resistance. (Sum. 
mary by CP.G. Trans. by L.M.F.) GO 

0436 
11994 TEMPLE, S. et al. Orientaci6n del mejoramiento de frijol en los climas c
lidos. (Guidelines for bean improvement in warm climates). Call, Colombia, Centro 
lnternacional de Agricultura Tropical, 1979. 12 p. Span. 

Paper prcsented at Curso Intensivo de Adiestramiento Posgrado en Investigaci6n 
para la Producci6n de Frijol, 4o., Cali, Colombia, 1979. 

Phaseolus vulgaris. Plant breeding. Diseases and pathogens. Host-plant resistance. Agronomic
characters. Injurious insect,. Cultivam. Colombia. 

The main priority of efforts in genetic improvement of beans is to increase the production
in areas where it is currently cultivated. The environment in those areas has unfavorable cli
matic conditions for the crop and instead, favorabic for the disease-insect complex attacking
it. Through the collaboration of technicians in pathology, entomology and plant breeding,
the material existing in CIATs germplasm bank was evaluated in a sequential order. A list is
presented of the factors limiting productivity and production in warm climates such as
BCMV, bacterioses, Empoasca, rust, RGMV, web blight, rots, excess or shortage of moisture,
low fertility of the soil and the adaptation to high temp. A description is given on the char
acters desired for improvement, the difficulties for their attainment and the orogress made 
up to 1979 on the obtainment of multiple resistance for warm climates. A frequency table is
included on the characters selected from materials proceeding from the germplasm bank and
hybrids, evaluated according to the different disciplines, (Summary by C.P.G. Trans. by L. 
M..) GOO 

0437 
11999 VOYSEST, 0. Ensayos internacionales de rendimiento de frijol para mo
nocultivo. (Internationalbean yield trialsfor monoculture). Call, Colombia, Centro 
Internacional de Agricultura Tropical, 1979. 15p. Span., Illus. 

Paper presented at Curso Intensivo de Adiestramiento Posgrado en lnvestigaci6n 
para la Produccian de Frijol., 4o., Cali, Colombia, 1979. 

Phaseolus vulgaris. Gerrnplasm. Plant br. dins. Experiment design. Agronomic characters.
 
Field experiments. Selection. Colombia.
 

CIAr is !urrently the world center for all the germplasm of the genus Phaseolus The bean 
program has the main objective of increasing bean production and productivity. Germplasm
improvement involves a program of evaluation and identification of genetic diversity, im
provement through more effective methods, tWlals on exptl. lines and advanced selections
under a wide range of ecological conditions. Var. stability and idaptation, and the elimina
tion of factors that adversely affect production such as diseaes, insects and drought Is
sought along with the increase in the plant yield potential. The identification process of
promising lines begins at the Bean Team Nursery (VEF) where material is evaluated ac
cording to the former aspecti and afterwards, the best selections are passed on to a prelimi
nary yield trial (EP) where they are evaluated for yield, disease- and pest-cesistance of 
minor importance, tolerance to drought, low levels of P and resistance* to higih temp. EP 
trials are conducted in 2 regions of Colombia (Palmira and Popaydn) and are later sent 
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to the International Bean Yield and Adaptation Nursery (IBYAN). Material forming the 
IBYAN is grouped in 3 categories: (1) material resulting from EP (lines frcm CIATs 
bean program, var. from the germplasm bank and lines or var. sent by national programs);
(2) material chosen by the coordinator of the trial, and (3) national, International and elite 
controls, that are high-yielding plants showing desirable characteristics. An explanation is 
given on how exptl. trials are conducted, the analysis and evaluation of IBYAN results for 
the obtainment of promissory lines and var. Tables are presented on the characteristics of 
commercial var. and var. requirements for main production areas. (Sunnary'by C.I'G. 
Trans. by L.M.F.) GOO 

0438 
12626 VOYSEST V., 0. IBYAN 1976. Resultados del primLr Vivero Internacional 
de Rendimiento y Adaptaci6n de Frijol (Phaseolusvulgaris L.). (Results of the first 
InternationalBean Yield and AdaptationNursery). Cali, Colombia, Centro Interna
cional de Agricultura Tropical, 1977?. 202p. Span., Illus. 

Phaseolus vulgaris. Cultivars. Plant breeding. Selection. Adaptation, Yiel,',, Production. 
Germplasm. Agronomic characters. Diseases and pathogens. Injurious insects. Statistical 
analysis. Colombia. 

In 1976 CIAT's bean program initiated international trials on bean yields and organized the 
International Bean Yield and Adaptation Nursery (IIIYAN) with the following objectives:
(a) to evaluate the yield and adaptation of promising germplasm selections under different 
environmental conditions, representative of the principal bean-producing regions of the 
world; (b) evaluate the best var. of each region comparing them with the samples of select 
germplasm; and (c) provide new sources of germplasm so that each region or national 
program could incorporate them into their breeding program. Al the expt. were conducted 
with the same exptl. design. All the information is presented as tabulated data on the main 
results, indicating the trials conducted on 25 var. in different agroclimatic regions of the 31 
participant countries. Data reported includes: bean yield; harvested plants; days to flower
ing; growth habit; plant height; lodging; dehiscence, the no. of pods/plant; the wt.of 100 
seeds; seed quality; days to physiological maturity; the date of crop maturity and the attack 
of diseases such as anthracnose, bacterioses, rust, angular leaf spot, web blight, powdery 
mildew, the complex of root rots, and insect pests found in the different regions. (Summary 
by C.P.G. Trans. by L.M.F.) GOO GO 

0439 
12668 NAGL, W. Temperatture-dependent functional structures in the polytene 
chromosomes of Phascolus, with special reference to the nucleolus organizers. 
Journal of Cell Science 6:87-107. 1970. Enpl., Sum. Engl., 61 Refs., Illus. 

Phaseolusvulgaris. Chromosome. Cell structure. DNA. RNA. Cotyledons. Cytology. 

During the endopolyploidization of the suspensor cells of Phaseoluscoccineus and tA vulga
ris, polytene chromosomes and an important nucleolar apparatus develop within the nuclei. 
The nucleolus-associated regions of the 4 nucleolus-organizing chromosomes and the regions 
of the secondary constrictions (intranurleolar chromatin threads) show a telup.-dependent, 
reversible variability in their structure. They split up and are dispersed at optimal temp.,and
they are compact and patly banded at too low or too high ones. Many nucleolar extrusions,
and additional nucleoli which originate on distended elements of the heterochromatic parts
of different giant chromosomes, occur at temp. > 15'C. The polytene chromosomes of P. 
coccineus- are able to form lateral loops projecting at right angles to their axes, shortly after 
temp. elevation due to the uncoiling of the superficial chromomeres. Several loops synthe
size droplets; moreover, they form nucleolus-like bodies In a hitherto unknown manner. The 
duration of the lampbrush state Is about 3-4 h. Cytochemical staining methods indicate the 
presence of DNA in all parts of the polytene chromosomes, including the intranucleolar 
secondary constriction and the lateral loops, and the presence of RNA in all types of nucle
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oiland nucleolus-like bodies. The structural modifications described are compared with the 
structure of salivary gland chromosomes of Diptera and lampbrush chromosomes in oocytes 
and spermatocytes. It is suggested that the structural changes are an expression of temp.
dependent changes in gene activity. (Author's summary) GOO 

0440 
14304 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. informe 
anual del programa de frijol 1979. (Bean Program 1979 Annual Report). Cali, 
Colombia. Serie 02SB 1-79, 1980. 115p.Span., 0I Refs., Illus. 

Also in English. 

Phaseolus vulgariv. Research. Plant breeding. Diseases and pathogens. Viroses. Micoses. 
Bacterioses. Pests. Pest control. Climatic requirements. Nitrogen fixation. Nutritional 
requirements. Plant habit. Technology. Germplasm. Cultivars. Intercropping. Colombia. 

In 1979, CIAT's Bean Program, with only minor modifications, continued to pursue its 
strategies as described in the Annual Report, 1977. The areas of research developed by 
the Program include: (1)agro-climatic study of the crop; (2) germplasm screening for 
desirable variability that covers resistance to viral diseases, resistance and tolerance to 
fungal and bacterial diseases, resistance and tolerance to insect pests, tolerance to moder
ately acid soils and water stress, variability from inter-specific hybridization, photoperiod 
screening, ability to fix N, and nutritional and quality factors; (3) hybridization and 
progeny evaluation (bush and climbing beans); 14) evaluation and improvement of 
agronomic practices (N-fixation, biology and control of insect pests, and sugarcane-bean 
association); (5) validation of technology in on-farm trials. Temp.adaptation, growth habit 
stability, and seedling vigor were studied. The Program carries on regional activities of 
technology transfer in Central America and an ICI'A/CIAT Collaborative Project was 
developed to study BGMV, a factor that limits production in this area. Other acivitics 
arc training and communications, that include the preparation of technicians and profes
sionals and the dissemination of scientific information for applied technology. The major 
effort on germplasm improvement (all improved lines are resistant to BCMV), improvement 
of screening methods for tolerance to low P and high Al saturation in soils, and of biological 
N-fixation under higher temp. conditions were highlighted. A noticeable impact of CIAT's 
Bean Program on bean production in L.A. is expected within the next 5 yr. (Summary by 
C.P.G. Trans. by L.M.t) GOO DUO 

0441 
14756 IIAMAD, I.A. Inheritance of yield, yield components, number of days to 
flowering, plant height and incidence of interlocular cavitation of pods in snap 
beans (Phaseolus ialgarisL.). Ph.D. Thesis. Madison, The University of Wisconsin, 
1975. 118p. Engl., Sum. Engi., 81 Refs., Illus. 

I/aseohs vulgaris. Yields. Yield components. Agronomic characters. Inheritance. Hybridizing. 
Plant habit. Flowering. Plant development. Plant breeding. Selection. 

Five snap bean cv. (Green Isle, Tempo, Bush Blue Lake 274, GalaGreen and Cascade) were 
selected as parents and crossed in all possible combinations to produce a diallel set without 
reciprocals. In the 1st expt., parents, F,'s and F2 's were evaluated for yield/plant (as 
total wt. of immature pods/plant), no. of pods/plant, individual pod wt., no. of days to 
flowering, plant height and incidence of interlocular cavitation of pods. Additive genetic 
variance was predominant for all traits except yield/plant, no. of pods/plant and individual 
pod wt. Dominance variance was predominant for all traits except plant height and inter
locular cavitation. Overdominance was observed for yield/plant, no. of pods/plant and 
individual pod wt. No. of days to flowering, plant height and interlocular cavitation ex
hibited partial dominance. Narrow-sense heritability estimates were calculated as the ratio 
of additive to total phenotypic variance. rhe low estimates obtained for yield/plant, no. of 
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pods/plant and individual pod wt. indicated that early generation selection for improved 
yield would be inefficient and would result in limited gain. lletcrosis for yield/plant, no. of 
pods/plant, individual pod wt. and no. of days to flowering was calculated as %superiority 
of the F, hybrid over the better parent. The ranges were 23-73%for yield/plant, 21-65%for 
no. of pods/plant, 1-15% for individual pod wt. and 14-30% for (Jays to flowering. In tite 
2nd expt., parents and :2's were evaluated for seed yield/plant (as total no. of seeds/plant). 
no. of dry pods/plant, 100-seed wt., and no. of seeds/pod. Additive genetic variance *was 
predominant for all traits. Inheritance of seed yield exhibited gene interaction when Tempo 
was included, but without Tempo the inheritance was additive. Overdominance for high no. 
of pods was observed. Seed yield and seeds/pod showed partial dominance while 100-seed 
wt. showed little or no dominance. Seed yie!d/plant was positively correlated with no. of 
pods/plant and seeds/pod. No significant correlations were observed between seed 
yield/plant and 100-seed wt. No. of pods/plant was positively correlited with 100-seed wt. 
but negatively correlated with seeds/pod. Positive and negative correlations were found 
between 100-seed wt. and seeds/pod. The positive correlation between no. of pods/plant 
and 100-seed wt. suggest that both traits could be improved stImultancously. Negative 
correlations among the yield components may cause difficulty in combining desirable levels 
of these components for high yield. (Sumnary, by IissertationAbstracts International) GOO 

0442 
13599 NATARAJAN, S. and ARUMUGAM, R. Studies on variability in french 
beans (Phaseolusyulgaris L.). Madras Agricultural Journal 66(2):89-93. 1979. Engl., 
Sum. Engl., 7 Refs. 

Phaseolusvulgaris. Plant breeding. Genes. Yield components. Selection. 

Studies on the variability of french beans revealed wider variations for wt. and no. of pods/ 
plant and length and 0 of the pod. The genetic analysis showed high genotypic C.V. genetic 
variance and genetic C.V., heritability, as well as genetic advance for wt. of pods and no. of 
pods/plant. Thus, the no. and wt. of pods/plant with additive gene effects would serve as 
useful indices for selection in french beans. (Author'ssummary) GOO 

0443 
10283 LEAKEY, C.LA. The improvement of beans (Phaseolus vulgaris) in East 
Africa. In - , ed. Crop improvement in East Africa. Farnham Royal, England, 
Commonwealth Agricutu , Bureaux, 1970. pp.99-128. Engl., 45 Refs. 

Phaseolus vulgaris. Plant geography. Production. Consumption. Plant breeding. Cultivars. 
Cultivation. Fertilizers. Rhizobium. Disease control. Selection. Hybridizing. Seed characteqs. 
Research. 

The work on the improvement of beans in E. Africa is described along with extense infor
mation on the origin, use, and production of Phaseolusvulgaris, its contribution to human 
nutrition, wild and cultivated forms, and biotic factors limiting productivity. Research in 
Uganda has been centered on the selection and improvement of beans for horticulture and 
in Tanzania, on the selection of white haricot beans for exporting; Uganda and Kenya are 
also interested in this work. The Uganda bean program is described: objectives, cv., selection, 
techniques of hybridization, hybridization programs, and selection in new hybrid popu
lations. Selection and improvement of white haricot beans for canning are included. The 
agronomy of beans in relation to bean improvement is explained extensively. Research in 
Uganda and Tanzania will also benefit Kenya. (Summary by LB. Trans. by L.M.F.) GOO 

0444 
11954 EMPRESA PERNAMBUCANA DE PESQUISA AGROPECUARIA. Projeto 
feijgo; relatorio anual de pesquisas 1978. (Bean project annualreporton research, 
1978). Recife, Pernambuco, Brasil, 1979. 54p. Port. 

183 



Phaseolus vulgaris. Plant breeding. Mineral deficiencies. Temperature. Host-plant rlsMtnee. 
Viroses. Bacterioses. Mycoses. Intercropping. Nutritional requirements. Cultivars. Empoasca 
kraemerL Integrated control Nematodes. Protein content. Nutritive value. Brazil. 

The results obtained in the 1978 crop yr program for the state of Pernambuco (Brazil) are 
presented; rainfall distribution was irregular, but on the othec hand, improved seed was used 
and the fluctuation among prices paid to producers was low. Drought occurred and in Ca
ruaru, coincided with bean flowering. Among the problems encountered, the occurrence 
of Isarlopsis griseola" and Fusarium oxysporurn was highlighted. Cv. IPA-74-19 and IPA-1 
were outstanding yieldwise in Pernambuco and Alagoas. The former also showed high 
nutritive quality and resistance to rust. "Gordo" and "Mulatao de Moita" showed good 
performance in monoculture and in association with maize. Bean and maize populations 
of 200,000 and 16,666-25,000 plants/ha, resp. produced good results. Climbing beans in 
association with maize were highly profitable. Productivity and nutrient content of soil 
and plant leaves increased due to the accumulative and residual effects of P fertilization. 
Pathogens constituted the main cause of variation in production, as well as low productivity 
on some soils. (Summary by LB.Trans. by L.M.F.) G00 D00 

0445 
14798 GEPTS, P. Ilibridaciones interespecificas para el mejoramiento de 
Phaseolus vulgaris L. (Interspecific hybridization for the improvement ofPhaseolus 
vulgaris). Cali, Colombia, Centro Internacional de Agricultura Tropical. Serie SE-10
81. 1981. 17p. Span., Sum. Span., 16 Refs., Illus. • 

Phaseolus vulganis. Phaseolus coccipicus. Hybridization. Selection. Agronomic characters. 
Plant anatomy. Plant fertility. Colombia. 

A study was initiated to determine the barriers that limit the transferences of genes between 
Phaseolus vulgaris and P. coccineus. The factors that determine the outcome of this 
crossing are the direction (success is greater when P. vulgaris is used as the mother parent) 
and the combination of parents. Early generations show reduced viability and fertility. This 
reduction is more pronounced in progenies P. vulgaris x P. coccineus subspecie coccineus 
compared with progenies P. vulgaris x P. coccineus subspecie polyanthus. It also depends on 
the combination of parents. In later generations a progressive restoration of viability and 
fertility was observed. The combination of parents greatly affects the type of segregation of 
the characteristics in progeny observed in F2 ofP. vulgaris x P. coccineus subspecie coccine
us crossing. Moreover, results seem to indicate that in progenies P. vulgaris x P. coccineus 
subspecie polyanthus there are more possibilities of recombination. Interesting materiah 
were selected for improvement of plant architecture (resistance to lodging, long hypocotyl 
and epicotyl, smali folioles) and disease resistance (tolerance to BGMV). Some suggestions 
are made on future activities of the project of interspecific crosses: multiplication and 
evaluation of the P. coccineus collection, studies on segregation, projects on crosses for 
specific objectives. (Author's summary. Trans. by L.M.F.) GOO 

0446 
14797 BAUDOIN, J.P. L'amlioration du haricot de Lima (Phaseolus lunatus L) 
en vue de l'intensification de sa culture en regions tropicales de basse altitude. (Li
ma bean improvement for crop intensification in low altitude tropical regions). 
These Ph.D. Gembloux, Facult6 des Sciences Agronomiques de L'Etat, 1981. 
359p., annexe 37p. Fr., 338 Refs., Illus. 

Phaseolus lunatus. Taxonomy. Ecology. Plant geography. Diseases and pathogens. Nutritive 
value. Hybridizing. Plant breeding. Reearch. 

A detailed monograph on Phaseolus lunatus is given and the possibilities of improvement in 
order to attain adaptation to more intensive cropping systems in humid tropical regions and 
low alt. subregions are analyzed. Botanical, taxonomic, agronomic, and genetic considera
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tions are included along with research on breeding in different regions of the world. The 
application of an intraspecific breeding program in a low alt. humid tropical region (Ibadan, 
Onne, in Nigeria) is reported in detail and the results obtained are discussed. Regarding 
interspecific hybridizations with P. lunatus, phylogenetic relations and studies on hybridiza
tions among Phaseolus species are discussed as well as the objectives and 1st results ob
tained in hybridizations with P. metcalfei, . pol 'stachvus, and Phaseolus sp. NI 402. Nu
merous conclusions are given and the major problems that occur in P. hnatuscrop intensifi
cation and their possible solutions are defined. The need for further research and a closer 
collaboration between specialists and national and international scientific institutions is 
emphasized. (Summary by I.B. Trans. by L.,Mb.) GOO 

0447 
12602 TURNER, J.W. Insects and navy beans. Queensland Agricultural Journal 
105(4):290-298. 1979. Engl., Illus. 

Phaseolus vulgaris. Manica testulalis. Heliothis armigera. Nezara viridula. Injurious insects. 
Injurious mites. Insect biology. Insect control. 

The different pests of navy beans, their biological aspects, damage caused, plant-insect 
interactions, and control measures are briefly described. Among the injurious insects the 
following are mentioned: the bean fly (Ophiornya phaseoli); mites (Tetranychus spp.); 
lucerne jassid (Austroasca alfalfae); vegetble jassid (A. viridigrisea);corn ear worm (ttelio
this arnigera); bean pod borer (Manica testulalis), green vegetable bug (Nezara viridula); 
pod sucking bugs (Riptortus spp.); green looper (Clzr'sodeixis eriosoma); soybean looper 
(Trichophsia orichalcea); lucerne seed web moths (Etiella spp.). Periodic monitoring and 
inspection and spray, ground, and aerial applications of insecticides are given as control 
measures; a table of the a.i. of chemical products required for pest control is included. 
(Summary by LB. Trans. bs, L.M.IK) G00 

0448 

8688 KLOZOVA, E. and KLGZ, J. The identification of hybrids of Phaseolusvul
garis L. x Phaseoluscoccineus L. using immunochemical methods. Biologia Planta
rum 6(3):240-241. 1964. Engl., 6 Refs., Illus. 

Phaseolusvulgaris Phaseolus coccinus. Hybridizing. Identification. Seeds. Proteins. Analy
sis.
 

The protein characters of hybrids and parents were analyzed by immunoelectrophoresis. In 
thu F, generation protein characters are of an intermediate type; segregation begins in the 
F, generation and interspecific protein characters have various degrees of maItro- or patro
clinicity in different individuals. It is possible to use immunochemical methods to detect 
the hybrid character of' the future plant already in the seed. Furthermore, the protein 
characters in F, and F, are in agreement with laws valid for other interspecific characters 
(morphological). (7tummnary' by LB. Trans. by L.M.F) GOO 

0449 
11695 TULMANN N., A. et aL Efeitos da radiaq~o-gama em plantas de feijoeiro 
(Phaseolus utgaris, L.) em florescimento. (Effects of -y-radiation on flowering bean 
plants). Energia Nuclear e Agricultura 2(2):133-138. 1980. Port., Sum. Port., Engl., 
11 Refs., Illus. 

Phascolus vutgaris. Irradiatio)n. Mutation. Flowering. Harvesting. Planting. Seedlings. Plant 
injuries. 

The possibility of utilizing the 6 Co source for -r-irradiation of bean plants in the flower
ing stage was shown by an expt. conducted at the Centro de Energia Nuclear na Agricultura 
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(CENA), Silo Paulo, Brazil. Pots with 2 bean plants in the flowering stage, var. Carioca, line 
6E, were placed individually in the center of the source. Doses used were 1, 2, 3, 4, and 5 
Krad. The development of these plants after irradiation till harvest and seedling emergence of 
their progeny was observed. The effects of',- rays and the advantages of irradiation ofplants
in the flowering stage discussed, and recommendable procedures for research workers who 
need to use the 6"Co source of CENA are suggested. (Author's rumnari') G00 C02 

0450 
3620 MIRANDA C., S. Herencia del tipo de raz en Phascoluscoccineus L y Ph.
vulgaris L. (tleredity of the t'pe of root in Phaseolus coccineus and P. vulgaris). 
Agricultura Tdcnica en Mxico 2(6):255-257. 1966. Span., I Ref., Illus. 

Phaseohsi'ulgaris.Phaseoluscoccineus. Roots. Inheritance. Hybridizing. 

The heredity of the type of root in the interspecific cross Phaseolusvulgaris x P. coccineus 
was studied. Var. of P. coccineus (Chihuahua-12-B1 and Puebla 142-I), of a natural inter
specific hybrid (Chiapas-180-A, Puebla-153-D, Veracruz 11l, Veracruz 112-A, and Veracruz 
112-B) and PR 'ulgaris (Canario 101, Oaxaca-83, I'uebla-157-J, and Pluebla-157-K-1) were 

used. In the crosses between . vulgaris x P. coccinens all plants had tuberous roots and were 
perennial. In the. F, phenotypic segregation was 3: 1, the tuberous type of root dominated 
over fibrous ones. In crosses between P. rulgaris with the natural hybrid, all of the F,
showed semifibrous roots and in the F2 segregation was 3:1, dominating semifibrous roots. 
Plants with a fibrous root system died when their growth cycle was completed. It is con
cluded that a series of allelomorphic factors detemsines the dominance of tuberous roots 
over fibrous and semifibrous types of root. (Summary by C.G. Trans. by L.MI.F.) G00 

0451 
3611 ADAMS, M.W. and DUARTI, R. Nature of heterosis for a complex trait in a 
field bean cross. Crop Science 1:380. 1961. Engl., 4 Refs. 

Phaseolusrulgaris.Heterosis. Genes. Leaves. Plant breeding. Cultivars. 

Ileterosis was observed for a total leaf area in the intraspecific cross Phaseolusvulgaris vat. 
Algarrobo (a mottled kidney bean from Columbia) by vat. Michelite (a navy bean). Leaf 
area measuremen:s and leaf counts made 2 wk.were after the onset of flowering. The F,
coincides with the mid-parent for mean leaf size, suggesting additivity for the genes govern
ing this component. The I, did ,not differ significantly from Michelite for leaf no., indi
cating that dominant genes control this vat. characteristic. The F, supported this interpreta
tion of the dominance. Total leaf area of F, greatly excecds the better parent, and in fact,
the sum of both parents, though not significantly. A statistical-genetic model is given where 
epistasis is postulated attributable to the joint action of 2 genes (one additiie, one domi
nant). In this case, the genes involved do not interact at an intercellular level but at a level of 
morphological integration, a kind of somatic interaction. (Stvmnary by C.P.G. Trans. by L. 
MIO:) (00 

0452 
4707 VIE!RA, C. and WILKINSON, R.1. The importance of field resistance and 
genetical diversity in bean breeding programs in South-Central Brazil. In Bean 
Improvement Cooperative. Annual report no. 15:94-97. 1972. Engl. 

I'haseolus vulgaris. Plant breeding. Genes. Host-plant resistance. Cultivars. Agricultural 
projects. 

Local coiditions of Brazil for bean improvement are described, emphasizing that the control 
of most diseases should be attained through the use of resistance since a considerable 
amount seems to be present in many of the local bean var. It is noted that many of these 
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var. cutild be actually mixtures and it is necessary to preserve this genetic diversity. The use 
of multilines is proposed in order to maintain the desirable characteristics of the local var.: 
some equilibrium could be maintained among components of the mixtures as determined in 
trials carried out in Viqosa. The multiline system is especially recommended for incorpora
ting rust resistance into beans. (Summary by LB. Trans. by L.M.F) G00 

Sec also 0012 0015 0235 0258 0263 0266 0276 0324 0364 0389 
0417 0491 0492 0494 0495 0552 0563 0592
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GO1 Breeding, Selection and Germplasm 

0453 
4711 ECHANDI Z., R. Naturaleza de la :esistencia a la pudrici6n radical seca en 
frijol causada por Fuvarium solani f. phaseolk (The nature of the resistance to 
Fujarium root rot in beans caused by Fusarium solani f phaseoli). San Jos6, Uni
versidad de Cost6 Rica. Departamento de Fitoniejoiamiento, 1970. 3 p. Span., 9 
Refs. 

Phaseolus iulgaris.Fusariumsolani phaseolL Host-plant resistance. Plant breeding. 

The localization and incorporation of resistance to Fusariumsolani f. phaseoli in commer
cial var. are studied. The best known source of resistance is var. Scarlet Runner of the sp.
Phaseolus coccineus; there also exists a line of Phaseolus vulgaris from Mexico known as 
N 203 with a high level of resistance. The resistance derived from P. coccineuswas evaluated 
as dominant and is inherited in a quantitative form, whereas N 203 resistance is contioled 
by 2 independent genes, one dominant and the other recessive. The nature of resistance is 
due to the presence of substances that inhibit the growth of the fungal Dathz gen in root 
tissues and can be extracted with an organic solvent like ethyl ether. The inhibitor sub
stances are also found in the plant canopy. (Summary by C.P.G. Trans.by LM.F.) GO E03 

0454 
6056 PESSANIHA, G.G. Estudos sobre misturas de cultivates de feijgo (Phaseoluc 
vulguris L.). (Study on bean cultivarcombinations). Tese Ph.j. Vlgosa-MG, Prastl, 
Universidade Federal de Viiosa, 1980. 96p. Port., Sum. Port., 64 Refs., Illus. 

Pnaseolus vulgaris. Cultivars. Spacing. Fertilizers. Agronomic characters. Yields. Selection. 
Brazil. 

Four studies were conducted on bean cv. combinations: (1) the effects of plant populations, 
(2) the effects of mineral fertilization, (3) behavior adaptability and stability of the combi
nations in the Zona da Mata area of Minas Gerais (Brazil),and (4) the mechanism of compe
tence in combinations. It was confirmed that the level of population and fertilization, and 
the planting time affect the behavior of the combinations. These do not present a greater 
stability in their behavior dhan the components in monoculture. Cv. combinations can 
produce av. sligntly higher than its components in monoculture. The integenotipic compe
ti,ior of the combinations began 20 days after plant emergence. The most competitive cv. 
in the combinations presented greater plant height, wt. of the total DM and leaf area. With 
regard to reproductive characteristics, the no. of seeds/area was the most importam. In cv. 
combinations with different seed sizes, small-seeded ones had an advantage over the o~hers 
in intergenotipic competition, since a greater no. of descendents are left for the next gene
ration. (Author'ssummary. Trans. by L.M.F.) GO 1D05 

0455 
10309 ALMEIDA. L. D'A. DE e! al. Competiqic de cultivates de feijoeiro em 
Mococa e Monte Alegre do Sul. (Competition offrench bean cultivarsin Mococa 
and Monte Alegre do Sul). Bragantia 36(10):125-129. 1977. Port., Sum. Port. 
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Phaseolus vulgaris. Cultivars. Selection. Yields. Brazil. 

Competitive trials with french bean cv. on Orto reddish-yellow podzolic soil were conducted 
for 4 yr in the municipalities of Mococa and Monte Alegre do Sul in order to choose the 
best cv. for cultivation during the "das iguas" season of the Serrana de Mantiqueira region, 
state of Sio Paulo (Brazil). Cv. Carioca, Bico de Ouro, Rosinha G-2, Pintado, Chumbinho
opaco, Preto G-1 and Rico 23 were used. Accordihg to the av. of 8 expt., cv. Carioca pre
sented a production significantly higher than the others. Pinltado, Chumbinho-opaco and Rico 
23 formed an intermediate group. Bico de Ouro, Preto G-1 and Rosinha G-2 had the least 
production. In Mococa cv. Carioca presented a production signifticantly higher than the rest; 
in Monte Alegre do Sul its production was similar to those of Rico 23 and Pintado. Cv. Ca
rioca can be recommended for planting in this region. (Author's summary. Trans by L.M. 
F.) G01 D05 

0456 

11645 UNIVERSIDAD DEL NORTE. (CHILE). Proyecto Frejol. (Bean project). 
In-. Cinco ahios de investigaci6n agricola, Arica, Chile, Departamento de Agricul
tura, 1974. pp.55-68. Span. 

Phaseolus vulgari. Plant breeding. Cultivars. Selection. Diseases and pathosens. Injurious 
insects. Chemical control. Chile. 

The CICA in Chile has carried out a bean improvement project since Cristal Bayo, the only 
var. cultivated until the decade of the 70s, has shown a yield decrease due to pest and dis
ease incidence. The project includes a study on soils, fertility, irrigation, phytosanitary and 
weed control, the introduction of new var. and an intent to raise the level of technology 
used in cultivation. Several tables summarizing the principal insect pests and beneficial pests, 
classified by order and species, are presented along with a list of chemical materials used for 
controlling the red spider mite, Tetranychus urticae Genetic material from the INIA (Chi
le), Spain and Peru were tested and "he names of introduced and selected var. are given as 
well as considerations on aspects of plant pathology, nematodes and fertilization. (Summary 
by C.P.G. Trans. by L.M.F.) G01 

0457 
2913 KELLY, J.D. The heritability of protein and methionine in beans (Phaseolus 
vulgaris): research report. Cali, Colombia, Centro Internacional de Agricultura Tro
pical, 1974. 30p. Engl., 18 Refs., Illus. 

Phaseolusvulgaris. Plant breeding. Protein content. Methionine. Inheritance. Cultivars. 

The progress and partial results are given of the research on the variability of protein and 
met. contents in beans. Crosses were made between 3 PI lines and Bush Blue Lake 240 (BBL 
240), using the latter as female parent. The resulting generations were grown in Wisconsin, 
USA (1972) in a completely random design and selections of F, and F2 hybrid material 
were grown at CIAT, Colombia (1973). Heritability estimates were based on the regression 
of hybrid material on the parent material. A rat feeding trial was conducted to evaluate the 
BV of 4 parent lines, with a large variability in protein and met, contents. Frequency distri
bution of % protein indicates the partial dominance for high protein content in hybrids 
(BBL 240 x P1207227); broad sense heritability estimate was 69.1%, while the narrow sense 
estimate was 0. The prejence of a overdominance component for low protein contbnt was 
observed in cross BBL 240 x P1 229815. Broad sense heritability was 71.2% and narrow 
sense estimate was 0. There is a possible dominance for high protein content in cross BBL 
240 x PI 302542. Broad sense heritability was 31.9% and narrow sense estimate, 49.4%. A 
partial dominance was found for low met. :ontent in BBL 240 x P1 207227. Regression 
analysis showed the difficulty of early selection as all the seed on the F. plant is segre
gating, and the enviroamental effects on the progeny. In the feeding trial, BBL 240 had the 
highest BV with respect to the level of met. (Summary by LB. Trans. by L..F.) G01 HOI 
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0458 
14311 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. Programa
de frijol; ensayos preliminares 1980. (Bean program; preliminary trials 1980). Cali, 
Colombia. Serie 20 S/E B4-80. 1980. 3 7p. Span., Engl., Sum. Span., Engl., Illus. 

Phaseolus iulgaris. Plant breeding. Germplasm. Genetics. Agronomic characters. Plant habit. 
Dwarf beans. Climbing beans. Seed. Seed characters. Yields. Hosts and pathogens. Host
plant resistance. Cultivars. Coloml,ia.
 

Bush materials of EP 1980 were grouped into 7 classes based on their grain types. The
 
climbers were also included' in the testing system. The growth habits and grain types are
 
given for materials tested in EP 1980. Yield trials at alllocations were conducted with both
 
adequate and high inputs. The stress due to low soil P and high A! was not sufficient for
 
detecting genotypic differences at CIAT-Quilichao. Marked differences were observed at
 
CIAT-Palmlra and Popayn in the performance of materials at the 2 input levels. Moreover,
 
an outbreak of powdery mildew at Popayin maximized the yield and maturity differences
 
between plots with the 2 levels of inputs. Among commercial grain types small-seeded black
 
and cream lines seem to have higher yields than red and white-seeded materials. Also yields

of medium and large-seeded types, in general, were lower than small-seede'l types. The yield
 
advantage of the longer growing season at Popaydn vs.CIAT-Palmira site was only noted for

plots which were grown at high input levels at the former site. Of 105 materials tested, 34
 
were insensitive to photoperiod and the remainder showed variable degrees of sensitivity to
 
ai, 18 h photoperiod at CIAT-Palmira. The frequency of materials with resistance to disease
 
and insect pests is given for each grain type. All EP entries were resistant, as a prerequisite, 
to the Florida and NY 15 strains of BCMV. Twelve lines exnressed moderate resistance each
 
to Sclerotium and Flusarium root rots in glasshouse trials. Of these only BAT 527 and BAT
 
910 were moderately resistant to both. None of 105 lines tested expressed a promising level
 
of resistance to Rhizoctonia solan (Author's sumnary)GO I DOS D04
 

0459 
14384 WEBSTER, D.M., TFMIPLE:, S.R. and SCHWARTZ, 1I.F. Selection for 
resistance to Xanthomonas phaseoli in dry beans. Crop Science 20(4):519-522. 
Engl., Sum. Engi., 12 Refs., Illus. 

Phascolus 'dguris. Xanthomonas phaseoli. Host-plant resistance. Hybridizing. Selection. 
Culture media. Inoculation. Leaves. Symptomatology. Seedlings. Inheritance. Statistical 
analysis. 

Seedling and adult resistance in dry beans to Xanthomonas phaseoli was evaluated on
 
field and greenhouse plants of' F, families derived from 2 susceptible x resistant crosses.
 
Over 90% of the variation among disease scores of field-grown families was attributable to
 
the regression on scores of grecnhouse-grown seedlings. Two greenhouse inoculation methods,

leaf-clipping and water-soaking, accurately predicted field resistance of families. The green
house comparison of seedlings and flowering plants revLaled that the differences among
 
families were much greater than the interaction of families wit;h developmental stage.

Ileritability of disease severity in greenhouse tests, estimated by parent-offspring regression

(1:2 /F3 ) was comparable for both inoculation methods. Correlation estimates of 0.27
 
for leaf-clipping and 0.28 for water-soaking were obtained 
 when 11.1. 207262 was the
 
resistant parent. A regression estimate of 0.62 was obtained for the heritability of disease
 
severity after leaf-clipping inoculation when "Jules" 
 was the resistant parent, indicating

plant selection from crosses 
with "Jules" would be effective for identification of resistant
 
lines. (Author's sutmmaryi) GO 1 :02
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14376 ROMIRO, I. and GARCIA, A. Efectos mutag6nicos en frijol variedad 
Jamapa. (Mutagenic effects on bean 'ariety Jamapa). Mexico, Northrup King 
y Cia. 1979?. 17p. Span., 6 Refs., 
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Paper presented at Reuri6n Anual del PCCICA, 26a. Guatemala, 1980. 

Phaseolus vulgaris. Cultivars. Irradiation. Genes. Laboralory experiments. Selection. 
Yie.ls. Protein content. Plant anatomy. Plant breeding. Agronomic characters. Mexico. 

improbable that these meansArtificial means exist to incite genetic changes and it is not 
will be used to ieestablish genetic variation. The technique to obtain greatest variation by 
physical mutagenic agents has been used in a g:eat amount of crops and mutants of agricul
tural interest, including commercial var., have been obtained by this process. In the present 
study, the effects of Co 60 -yrays were used to obtain greater variation in grain yield and in 
the amount of proteir in beans. Three generations (M1 , M2 , and M,) were used with 12 
different doses of radiation from 0-40,000 rads; individual selection was practiced in each 
generation -,nd yields of these materials, as well as vigor and early-maturation, were taken 
as a basis. Ali increase in the C.V. of both yield:; and protein was obtained, indicating that 
the technique of irradiation was effective in ,eneratinp genetic variability and subs('quently 
in selecting the characters of agronomnic interest. On the other hand, it was feasible to select 
good-yielding genotypes with acceptable protein "%, since a 13.63%differential in selection 
was observed for yields and 15.88% for protein % , compared to non-selected bean var. 
Jantapa Finally a stepwise analysis was cosiduled in order to select a reeression model 
that ccild explain yield response in such a wav that the tollowing model was selected as 

= the best: k 51.01 - 0.065P1 + 0.097F - 2.57U', where P is the protein %, F are the days 
to fiowering, and U, the ranking of Uromnvc s. (Author's sunimarr. Trans. h. L.AOIK) G01 

0461 
i4382 HARI)WICK, R.C. and ANDREWS, ).J. A method of measuring differences 
between bean varieties in tolerance tD sub-optimal temperatures. Annals of Applied 
Biology 95:235-247. 1980. Engl., Sum. Engl., 31 Refs., Illus. 

Phaseolus vulgaris. Phareolus coccincus. Temperature. Ilost-plant resistance. Adaptation. 
Cultivars. Etatistical .nalysis. Stems. Matration. Htarvesting. Timing. 

Bean (Phaseolus vulgaris amid 1 coccito is plants were grown in controlled environments at 
' (day/night) temp. of either 250/20°'C' or 200/15 C. The lower temp. tended to reduce the 

weight of stem relative to thc weight of leaf. An interporlation procedure was devised for 
estimating the magnitude of this effect, which vaied between cv. It is suggested that the 
interpolation parameter ca:, be used as an indication of var. cold tolerance. Thus estimated 
values of the parameter ( t , normalized so that I unit = I S.E.D., were large and positive 
in a cv. Seafarer previously cnracterized as cold intolerant (h = 4.19), large and negative 

= in the relatively cold tolerant P. coccineus cv. Ilammond's l)warf Scarlet (it -3.03), aind 
near to zero (h = 1.11) in the st.,dard commercial var. of lA vulgaris cv. Prelude. 'Fle expt. 
with cv. Seafarer and Prelude was repeated 3 times and similar values of h were obtained on 
each occasion. There was only a small variation of I with harvest date; over a period in 
which plant wt. increased at least 3.5 and up to 9 times. In tile 3rd expt. a modification 
of the harvesting procedure was adopted so tnat plants could be tested for Lold tolerance 
and then grown on for seed production. This semi-destructive test was applied to, and the 
results are reported for 9 cv. which are of interest as potential dry-bean cv. for the UK. 
(Author's summary') GO I C02 I)01 

0462 

14383 HARDWICK, R.C. and ANDREWS, D.J. Selection for cold tolerance in 
Phaseolus vulgaris - yields of selected lines grown in warm and cool environments. 
Annals of Applied Biology 95:249-259. 1980. Engl., Sum. Engl., 22 Refs.,.Illus. 

Phaseolus vulgaris. Climatic requir 

Phaseolus vulgaris. Climatic requirements. Temperature. Host-plant resistance. Cultivars. 
Selection. Yields. Planting. Germinatibn. Growth. Plant breeding. Scotland. 
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Forty-eight F4 families of a c .oss between 2 cv. of Phaseolusvulgaris were grown in warm
and cool environments in the field. The F, and F. generations had been assessed for cold
tolerance using the test described by Hardwick & Andrews (1980). The mean seed yields
of the F4 's were 333 and 167 g m -' in thd warm environment (blackened soil surface,
clear polyethylene mulch, windbreaks) and cool environment (whitened soil surface, no
mulch or windbreaks) resp. The ratio of yields in the 2 environments was larger in families
selected for cold sensitivity than in those selected for cold tolerance (values of ratio 2.28 
to 1 and 1.76 to l, resp.). The warm treatment decreased the no. of days between sowingand emergence from 15.6-8.6, increased the estimated wtqseedling axis at emergence fron 
544-904 mg/plant, and increajed the weight/plant at flowering from 3.75-4.7 g. Plantsfrom the warm treatment had bigger leaf wt., smaller stem wt., more branches and bigger
specific leaf areas than plants of the same wt.from the cool treatment. Differences in yield
were due mainly to differences in the no. of seeds produced/plant. Eleven F, families 
were grown in a simple yield trial the following yr. The season was cooler and yields were
reduced. The reduction in yield was greater in the cold sensitive than in the cold tolerant 
families. (Au:hor's summary) GOI C02 DOI 

0463 
14366 POMPEU, A.S. and PARADELA FILHO, 0. Novas linhagens de feijoei
ro (Phaseolus vulgaris) dos grupos Rosinha e Roxinho, resistentes ao fungo da 
antracnose (Colletotrichum lindemuthianum). {New dry bean lines ofRosinha and
Roxinho groups resistant to the anthracnosefungus (Colletotrichum lindemuthia
num)l. Summa Phytopathologica 5(3/4):153-158. 1979. Port., Sum. Port., Engl.,
10 Refs. 

Phaseolus vulgaris. Colletotrichum lindemuthianum. Plant breeding. Host-plant vesistance. 
Genes. Hybridizing. Cultivars. Uromyces phaseol Inoculation. Brazil. 

With the objective of developing new resistant cv. to the anthracnose agent, ciosses were 
made between Rosinha G., Roxo Minas (susceptible parents) and Cornell 49-242 (resistant)under greenhouse conditions. Seedlings from the crosses and backcrosses to susceptible cv. 
were inoculated beginning in the F, and F, generations, resp. The pedigree method was
used for the identification of the resistant and the homozygous plants, as well as for other
characteristics. A spore suspension of isolates a and Brasilian I groups containing approx.10' spords/ml was sprayed on the seedlings with a De Vilbiss atomizer. From these crosses 
more than !000 resistant lines were obtained with pink, purple, brown, yellow, and black
seed coat colors. These lines were evaluated for other characteristics under field conditions. Some of them were discarded while other lines were found within the Roxinho group
that had resistance to the rust fungus. indeterminate growth habit with short guides, and
uniform seed color. Thecoat best lines are being evaluated for yielding ability to select
 
those for regional trials in BraziL (Author's summary) GOI D05
 

0464
 
14721 AYAD, G. and ANISHETTY, N.M. 
 Directory of germplum collections. 1.
Food legumes. Rome, International Board for Plant Genetic Resources, 1980. 2 2 p.
Engl. 

Phaseolusvulgaris. Germplasm. Plant geography. Storage. Research. 

A directory is presented of food legume germplasm collections, including beans, that exist

in the following countries: Afghanistan, Algeria, Argentina, Australia, Bangladesh, Belgium

Bolivia, Bulgaria, Canada, China, Colombia, Costa Rica, 
 Cuba, Czechoslovakia, Ethiopia,
Germany, Democratic Republic, Germany, Federal Republic, Greece, Guadaloupe, Hungary,
India, Indonesia, Iran, Italy, Japan, Kenya, Malawi, Malaysia, Mexico, Netherlands, Nigeria,
Pakistan, Papua New Guinea, Phlip ines, Poland, Romania. Rwanda, Spain, Sweden, Syria,
Thailand, Turkey, United Kingdom, USA, USSR, and Venezuela. The institution, person in 
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charge, details of samples, geographical representation of the collection, forms of evaluation, 
documentation, and storage aie given. (Summary by C.P.G. Trnas. by LM.bF) GO AU0 

0465 
14336 MIRANDA, P. et aL IPA-74-19 uIma nova variedade de fljaio "mulatinho" 
(Phaseclusvulgaris L.) para Pernambuco. (IPA-74.19, a new cream bean viriety for 

Pernambuco). Pesquisa Agropecu.ria Pernambucana 3(1): 105-111. 1979. Por., 
Sum. Port., EngL, 4 Refs., Illus. 

Phaseolus vulgaris. Plant breeding. Cultivars. Selection. Uromyces phaseoli. Host-plant 
resistance. Seed color. Plant hibit. Agronomic characters. Yieits. Protein content. 
Cooking. Brazil. 

IPA-74-19 cv. was originated from a cross between Costa Rica and L3-0-50 cv. Costa Rica 
has black seeds and L3-0-50 has brown seeds. At the beginning, the genealogical method was 
utilized. The test was initiated in the F4 generation and the best lines were grown in isolated 
plots. The mass selection method was utilized up to the F, generation. The production tests, 
using the homozygote material, started in the F. generation and continued up to F,1 which 
made possible to detect various lines with high production capacity. The 19(2-12) line, 
besides to demonstrate its production capacity and to show the seed tegument dressed with 
the brown color, revealed to be resiant to rust (Uromyces phaseoli). This line, now 
called IPA-74-19, presents an undetermined growth, type 2. Its productivity was 41% higher 
than that "Rim de Porco" bean which is traditionally cultivated in the state of Pernambuco 
(Brazil). (Author's summary) GOI D05 

0466 
15208 EVANS, A.M. Germplasm collections of Phaseolus beans. Bean Improve
ment Cooperative Annual Report 23: i-9. 1980. Eng. 

Phaseolus vulgaris. Germplasm. Plant geography. Research. 

A list is given of the institutions in countries of Central, South, and North America, Europe, 
and Africa that have germplasm collections of Phaseolus. Countries included are: Brazil, 
Chile, Colombia, Costa Rica, Mexico, Peru, USA, Belgium, France, Germany, Hungary, 
Netherlands, Norway and Sweden, Romania, Turkey, United Kingdom, USSR, Burundi, 
Kenya, Malawi, Rwanda, Tanzania, and Uganda. (Summary by C.P.G. Trans. by L.M.F) 
GO AO 

(467 
5825 KLOZOVA, E. and KLOZ, J. Protein characters "n species hybrids of the 
genus Phaseolus studied by means of serological methods. Acta Agriculturae 
Scandinavica, Supplement 16:225-228. 1966. Engi., Illus. 

Phaseolus vulgaris. Phaseolus coccineus. Hybridizing. Protein content. Seed characters. 

Protein characters in seeds of hybrids between Phaseolusvulgaris var. nanus cv. Veltruskd 
Saxa (as mother) and P. coccincus var. coccincussemine nigro flote rubro or P. coccineus var. 
coccineus cv. Weisse Riesen (as father) were investigated and compared with the interspe
cific morphological characteristics of Lamprccht (position of cotyledons and shape of 
stigma) during 3 generations. The protein character that distinguishes P. ccccieus from R. 
vulgaris behaves in the same manner as interspecific morphological characters and thus, 
can be considered as another interspecific character. Regularities were also established in 
the behavior of protein characters cfter crossing not only in the F, genenition but also in 
subsequent generations when they again behave as morphological characters. No correlation 
was found between the interespecific morphological and protein characters. (Summary by 
LB. Trans by LM..) GO] HOI 

193 



0468 
15808 OGBUJI, R.O. Pathogenicity of 4lcoidogyne incognita Race I on lima 
bean cultivars. Tropenlandwirt. Zeitschrift fir die Landwirtschaft in dell Tropen
und Subtropen 82(1):19-23. 1981. .ingI.,Sum. Lngl., Germ., 1 Refs., Illus. 

Phtaseohs hnatus. Meloidog'ne incognita. Strains. Ilost-plant resistance. Selection. Culti
vars. Nigeria. 

Seven cv. of lima bean were screened for resistance/susceptibility to .eloidogyne incognita
Race 1 from Nsukka (Nigeria). Only one cv. (Acc 2405 C) was resistant to the pathotype.
Results with other races of .11.incognita may not necessarily be identical. (Author's sum
mary} C01 1L05 

0469 
15254 RAM(OS N., F.T. ferencia de tres diferentes tipos de reacci6n a roya (Uro

niysees phaseoli) en frijol comtin (Plhaseolus rugaris L.). [Inheritance of three 
diljyercnt reaction fatterns to bean rst (Uroinyces phaseoli) on common bean
(Phaseohs rtdgaris)l.Tesis Mag. Sc. Bogotii, Colombia, Universidad Nacional. Insti
tuto Colombiano Agropecuario, 1981. 54p. Span., Sum. Span., ligl., 43 Refs., 
Illus. 

Phaveohs v'ugaris. Uromyces phaseoli. Ilost-plant resistance. Cultivars. Inheritance. Back
crossing. Genes. Selection. Colombia. 

The inheritance of resistant (R), intermediate sinal pustule lp), and intermediate necrotic
pustule (In) reactions to be :: rust Uromi'ces phascoli was studied in crosses to susceptible 
parents (S) at the exptl. station of the Centro Internacional de Agricultura Tropical in Palmi
ra,
Colombia. during 1979-80. Seven parents were used to make 9 different combinations ofwhich 4 crosses were designed to study the inheritance of the R reaction, 2 for the Ip reac
tion, and 3 for the In reaction. Results indicated that the R reaction was controlled by a
single dominant gene, the Ip reaction by one recessive geone, and the In reaction by one
recessive gene. Parcnts with R and 1p reaction types, and their progenies were stable in
expression throughout the crop growth cycle and in 3 planting seasons under differentenvironmental conditions, while the source of the In reaction (BAF 153-1(7) and its proge
nies showed race x genotype interaction, associated with a sensitive reaction to physiologi
cal changes in the plant. Results from a cross R .'. In types iuggested the existence of an
allelic series in which the order of dominance is R > S > In, and in which the level of ex
pression of the In genotype, and the degree of dominance of S over In appears to be conditioned by the physiological stage of the plant. lie stability of the R and Ip reactions, and
their apparent non-specificity to rust races, suggest relatively greater value than for tile In
reaction in breeding programs seeking more stable resistance. In particular, the Ip reaction 
seems to favor an ecological balance between the host and the pathogen, allowing coexist
encte and a possible reduction in the pressure favoring mutation and/or recombination of 
the fungus. (Author's snmiar) (;O 1 1:03 

0470 
4706 IIRAIIIM, A.M. and (OYNI , 1).1'. Genic-cytoplasmic inheritance of coty
ledon position (hypogeal versus epigeal) in the interspecific cross I'haseols vulgaris 
x Illaseols coccineus. In Bean Improvement Cooperative. Annual Report no. 18. 
1975. p. 33. -ngl. 

Ihaseolus 'ulgaris. Phaseoios cocchicus. Plant anatomy. Cotyledons. Backcrossing. Genetics. 
Genes. Inheritance. Germination. 

The inheritance of cotyledon position was studied in the greenhouse of l'haseolus 'uhgari:,
(epigeal) and 1. cocheus (hypogeal) in the following generations derived from certain 
crosses: F /.tuItgaris (;N 1140 x A coccieus P1 176675, F, P.vulgaris GN Jules x 1.coccinets PI 176675, F, P coccineus Il 176675 x 1.rulgaris (GN 1140, lFN1 coccieits 
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x P. vulgaris GN i140, F, . coccineus PI 175858 x P. i'ulgaris GN 1140 andPI 175858 
BC 1 , BC2 cross R. vidgaris GN 1140 ( 9) x P. coccinetis P1 176675 (GN 1140 was used as the 

I in. deep in the soil and cotyledon height was measrecurrent parent). Sects were planted 
ured from the soil surface to cotyledon level. Germination was epigeal in the F, P. vulgaris 

x P. coccineus and 'hypogeal was dominant in the reciprocal F,. A continuour disrribu(9) 
and the BC2 generations and a

tion of cotyledon position heights was noted in both the BC, 
P coccineus x IAdiscontinuous segregation (hypogeal vs. epigeal) was observed in the F2 

vulgaris. Results indicate a genie-cytoplasmic control of the cotyledon, expression of posi

tion, and the feasibility of transferring genes controllhng the hypogeal germination into the 

P. vulgarik genome. Seveial backcrosses should be made in the cytoplasm of both species to 

determine if a higher level of expression of the trait can be more readily obtained in P. 

coccineus cytoplasm. (Author's summaryv) GO 1 

0471 

15209 FAWOLE, Y., GABFELMAN, W.H. and GFRLOFF. G.C Heritability of 

efficiency in phosphons utilization in beans (J'hw.eoits vttaris L.) grown under 
Report 23:18. 1980.phosphorus stress. Bean Improvement Cooperatve Annual 


Engl.
 

Phascohls vulgaris. Nutritional requirements. P. Inheritance. Backcrossing. Mineral defi

ciencies. Host-plant resistance, Cultivars. 

stress was investigated usingThe heritability of efficiency in P utilization under deficiency 
between selected efficient, moderately efficicnt, and inef6 bean cv. derived from crosses 


ficient lines. Total plant dry 
 wt. and total plant P efficiency ratir, (mg plant dry wt. pro
of efficiency. Estimates of broadduced/mg P absorbed by the plant) were used as indices 

sense heritability showed that efficiency in 1 utilization was a highly heritable trait. Esti
all lines studied.mates of narrow sense heritability were high for total plant dry wt. in 

(Summary by C.P.G. Trans. by L.M.FI) GOI DOI 

0472 
14759 SILVERA C., G.A. Incorporation of germplasm of the Seafarer navy bean 
into several Cential and South American bean culti,,ars, in relation to breeding for 

improvement in adaptation. Ph.D. Thesis. East Lansing, Michigan State University, 
1974. 98p. Engl., Sum. EngI., 16 Refs., Illus. 

Phaseohusvulgaris. Germplasm. Genes. Backcrossing. Ecology. Adaptation. Cullivars. Experi. 

ment design. Statistical analysis. 

The Seafarer navy bean has been successfully grown in diverse areas of the world. Tile adap
tive values of several of its characteristics (tile determinate growth habit, early maturity, 
and small leaflets) were determined, in an attempt to relate them to wide adaptation. Those 
traits were incorporated into 8 Central and South American bean var. by means of back

crosses. Selection was practiced in backcross self generations to recover the Seafaror traits 
and the seed type of the C. or S. American var. Six different selection classes were also 

established, composed of combinations of alternative states of the traits (determinate, early, 

small-leafed; determinate, late, large-leafed). The adaptive value of each selection class and 
the contribution to adaptation of individual traits was determined. Data were collected from 
2 locations in S. America: La Molina, Peru and Palmira, Colombia, and from one location in 
N. America, East Lansing, Michigan. Yield was the variabi most affected by the environ

ment, as determined from the analysis of variance over the 3 locations, and seed wt. was tile 

most affected among the yield components. The no. of seeds/pod was least subject to the 

influence of the environment. Seafarer was the highest yielding genotype, showing wide 
adaptation to all locations. Genotypes with the determinate, early, small-leafed characteris
tics were found to be bett 'r adapted to all environments, as determined from the perform
ance of the selection classes ai:d from the contribution to adaptation of the individual traits. 
Lines selected from backcrosses to Seafarer produced larger yields and a greater no. of pods/ 
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plant and seeds/pod. They showed a tendency to be widely adaped. It is suggested that tile3 traits present in Seafarer, plus daylength neutrality, are mainly responsiblc for its wideadaptation. The contribution to adaptation of daylength neutrality was not determined, butthis trait directly conditions wide adaptation in other crops and its contribution might be adecisive factor in explaining wide adaptation in beans. (Eltractedfrom author'ssmmar,)
Go0
 

0473
15843 HARDWICK, R.C. and ANDREWS, D.J. Seedling growth in Pihaseohls vul.garis L. Thc early growth of cultivars selected for seedling cold tolerance. Annals of
Botany 47:203.214. 1981, Engl., Sum. Engl., 23 Refs., Illus. 

Phaseolus vulgaris. Cultivars. Temperature. Host-plant resistance. Seedlings. Growth. Selec
tion. 

A test for selecting cv. of l'haseohis iulgaris which exhibit rapid seedling emergence at lowtemp. is described and this test is used to identify 3 cold-tolerant cv. The growth of these cv.are compared with that of 3 control cv. Both at 25/200 C and at 20/15'C day/night temp.,these cv. emerged more rapidly than the controls. This was due to more rapid hypocotyl
elongation, not to earlier germination. Rapid hypocotyl elongation was associated with highRGR of the seedling axis and rapid loss in wt. of the cotyledons. After emergence,cotyledons of all cv. continued to lose %kt. at a constant exponential rate. RGR of the axeswere not constant but declined with time. There was no evidence that genotypic differencesin growth rates before emergence were reflected in growth rates after emergence. A simplequantitative analysis suggested that the decline in axis RR after emergence was due to adeclining contribution from cotyledonary reserves. There were significant differencesbetween cv. in the initial wt. of the seedling axis. Axis wt. (A) was not linearly proportional
to seed wt. (S), bilt the curvilinear allotoetric relationship A = 0.0773 S067 satisfactorilyaccounted for most of the variation in initial axis wt. between cv. In all cv., axis wt.at 
emergence were smaller in the cool regime than in the warm, because low temp. depressed
axis RGR relative to the rate of emergence. The biggest difference between the Q,0 of RGR,

and of emergence rate, and hence the biggest effect of low temp. on axis wt. at emergence,occurred in the cold-susceptible cv. Seafarer. However, genotypic cold tolerance during the
period when growth is dependent on reserves did 
not appear to guarantee cold tolerance

duritig the main period of growth. (Author's surnmarr)GO
 

0474 
15472 TEMPLE, S.R. and MORALES, ".J.Conversi6n de cultivares de frijol (P.vulgaris) susceptibles al BCMV, a cultivares resistentes mediante laincorporaci6n de 
laresistencia hipersensible. (Conversion of BCM '-susceptible bean citltil'ars toresistantc'. by the incorporationof hipersensitie resistance). Cali, Colombia, Cen
tro Internacional de Agricultura Tropical, 1981. 7p. Span., Sum. Span., Engl., ir)
Retfs. 

Paper presented at Reuni6n Anual del PCCM(A, 27a.. Santo Domingo, Repti
blica Doininicana, 1981. 

I'tascolus vulgaris. Bean common mosaic virus. tlost-plant resistance. Cultivars. Back
crossing. Selection. Colombia. 

All commercially grown bean Yar. in Central America of small shiny red grain type are susceptible to one or more strains of BCMV. An attempt was made to recombine the importantvar. characteristi,-s "ofvar. such as Honduras 46, Rojo Zamorano, Nahuizalco, Rojo de Seda,and Desarrural, in addition to the hypersensitive resistance to BCNIV. A system of rapid
backcrossing 
 was used in which 1 plants were mechanically inoculated with BCMV toeliminate susceptible segregants, thus carrying the dominant resistance gene forward in the 
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heterozygous state. BCMV-resistant families combining the principal grain and plant types
of the recurrent parent (commercial red var.), were recovered after the 3rd backcross. 
Evaluation of these lines for BCMV, however, indicates that other deficiencies of the com
mercial var. have also been transferred at a very high frequency, such that these partial
products must be crossed with sources of resistance to other important constraints. 
(Author'ssummary) GO1 

0475 
15804 REELEDER, R.D. and HAGEDORN, D.J. Inheritance of resistance to 
Pythium myriotylum hypocotyl rot in Phaseolus i'ulgaris L. Plant Disease 65(5): 
427-429. 1981. Engl., Sum. Engl., 21 Refs., Illus. 

Phascolus vulgaris. Pythiuin spp. Rots. Hypocotyls. tlostjilant resistance. Inheritance. 
Statistical analysis. Cultivars. 

Resistance to Pythium myriotyhwm hypocotyl rot was found in several lines of 'haseolus 
vulgaris, including PI 203958 (N203), State Half Runner, Ore. 70-169-1M, and Wis. (RRR) 
46. Broad sense heritability values, as determined from crosses between Pl 203958 and the 
susceptible cv. Cascade and Tenderwhite, were 0.643 and 0.651, resp. The value of the 
cross Wis.(RRR) 46 x Tenderwhite was 0.290. Distribution of tile F2 populations appeared 
to be normal for all crosses. (Author'ssummary) GO] E03 
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7287 HARTMANN, R.W. Manoa wonder, new root-knot 
 nematode resistant 
pole bean. llawaii Agricultural Extension. Circular no. 67:5-10. 1968. Engl., 2 
Refs., Illus. 

Phaseolus vulgaris. Cultivars. Hybridizing. Selection. Host-plant resistance. Nematodes. 
Yields. 

A new climbing bean is reported, derived from a selection of the progeny of a cross bethcen 
Alabama no. I and Hawaiian Wonder and resistant to the root-knot nematode (Meloidogyne
incognita),occurring in the tropics and Hawaii and limiting crop yields. Although yields vary
considerably from farm to farm due probably to the presence of nematodes, the new selec
tion, Manoa Wonder, is superior in yields, straightness, and stringiness; even though it is not 
immune to Al. incognita, it is recommended for infested regions. (Sunnmary h' LB. Trans. 
by L.M.F.) GOtI05 

0477 
15205 RELEASE OF snap Uean germplasm line 78BP-3. Bean Improvement 
Cooperative Annual Report 23:127-128. 1980. Engl. 

Phaseolusvulgaris. Cultivars. Germplasm. Plant breeding. Plant anatomy. Yields. Trade. 

Line 78BP-3 is an F, bulk out of Contita x 70BC-1490; tile 1st is resistant to BCMV,
BYMV, and anthracnose and the 2nd to the curly top virus. Plants are short (52 cm tall x 52 
cm wide) and upright with medium sized leaves, short pods (8-11 cm), slim, round, and 
fairly smootih. In spite of its small pods, av. yields are 4-7 t/ha; it has a firm texture for 
canning, good flavor, and tends to form seeds in older pods. The wt. of 100 seeds is 18.1 g 
(2500 seeds/lb). Plant characteristics (high yields, gjol canning quality, and disease resist. 
ance) make it attractive for the producer. (Summary h.' I.G. Trans. b, LI.M.I.) GOI 

See also 0438 
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G02 Cytogenetics 

0478 
14379 FASSEAS, C. and BOW ES, B.G. Ultrastructural observations on proliferating 
storage cells of mature cotyledons of Phaseolus vulgaris L. cultured in vitro. Annals 
of Botany 46:143-152. 1980. EngI., Sum. Engl., 23 Refs., Illus. 

Phaseohls ilgaris. Cytology. Cell division. Cell structure. Cotyledons. Leaves. DNA. Electron 
microscopy. Laboratory experiments. 

Explants of matur- cotyledons of Phaseolus vulgaris form callus rapidly when cultured in 
vitro with their adaxial surfaces embedded in a solidified nutrient mediumcontaining coconut 
milk, kinetin and 2,4-4). Proliferation is confined to the highly polyploid storage cells and 
commences near the adaxial epidermis, which is soon ruptured by the callus developing 
internally. Callus formation progresses to the abaxial tissue and within 3-4 wk. sub-culturing 
is possible. 'rhe in vitro grown storage cells undergo thinning of their walls, loss of food 
reserves, hypertrophy, development of various new-walls and nuclear activation leading to 
division. The induction of nuclear and cell divisions within this mature storage tissue contrasts 
with normal germination in which these cellsundergo iapid senescence after depletion of 
their food reserves. Nuclear division in early callus growth is apparently mainly amitotic. It 
is preceded by the development of multiple nucleoli. The nuclear envelope also becomes 
more complex and deeply lobed; leading to formation of a nuclcar isthmus and final 
separation into two nuclei. No chromosomes are visible during nuclear'fragmentation. 
Amitosis is accompanied by freely-forming walls, which may develop adjacent to a nuclear 
isthmus and perhaps participate in nuclear fragmentation. Large labyrinthine wall bodies 
frequently occur on these walls. Mitoses are only observed in already divided storage cells. 
A cell plate forms between the 2 daughter nuclei, and microtubules are present at its margins 
in contrast to freely-forming walls where none are evident. (Author'ssurnmary') G02 BOO 

0479 
15421 HtAQ, M.N., LANE, G.R. and SMARTT, J. The cytogenetics of Phaseolus 
vulgaris L., Phaseohscoccincus L, their interspecific hybrids, derived amphidiploid 
and backcross progeny in relation to their potential exploitation in breeding. 
Cytologia 45:791-798. 1980. Engl., Sum. lngl., 8 Refs., Illus. 

Phaseolus vulgaris. I'hascolus coccincus. Cytogenetics. Hybridizing. Backcrossing. Genetics. 
Chromosomes. 

Chromosome no. in I'haseohs ,'ulgarisand P. coccineius is 2n=22. In F, hybrids pairing is 
predominantly bivalent, the formation of occasional multiple figures indicating some struc
tural differentiation. Multivalent formation is observed in the derived amphidiploid; fre
quency declines from C, -C, with corresponding improvement in seed fertility and pollen 
stainability. Factors favouring homologous pairing are evidently selected. Meiosis and seed 
fertility in :, and mos, F, backcrosses are more or less normal except for the BC5 1 (P. 
vulgaris x P. coccleus) x P. coccincus which had very low fertility. Introgression is possible 
reciprocally between the 2 species because the F, interspecific hybrid, initially made on P. 
vulgaris can be backcrossed as pollen parent to both original parents used as seed parent. 
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It is, however, very difficult to transfer 2 characters 'cotyledon' and 'stigma' positions 
between species which may be related to chromosome structural differences. The fertility 
of the amphldiploid may be raised to the diploid level by recurrent selection. (Author's 
summay) G02 

See also 0377 
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0480 
5817 MOH, C.C. Seed-coat color changes induced by ethyl methanesulfonate in 
the common bean (Phaseolus vulgaris L.). Mutation Research 7:469-471. 1969. 
Engl., 2 Refs., Illus. 

Phaseolus vulgaris. Genetics. Mutation. Seeds. Seed coat. Seed color. Genes. 

A potent mutagenic agent was used to explore the possibility of a change of seed-coat color 
in black bean var. San Fernando. Seeds were treated with 0.04, 0.06, or 0.08 M anueous 
unbuffered EMS (ethyl methanesulfonate) solution (1 mi/seed, 6 or 12 Ii at 200). Positive 
results were obtained; it is indicated that the white-seed mutants, induced by EMS, were due 
to the change from the dominant pigmentation factor (P) to its recessiveor merely due to a 
P deletion. This induced mutation technique will greatly facilitate the breeding process for 
the obtainment of seed-coat colors in beans. (Summary by lB. Trans. bi' L.M.F.) G03 
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0481 
4947 RUTGER, J.N. Variation in protein content and its relation to other 
characters in beans (Phaseolus vulgarls L.). Ithaca, New York, Cornell University.
Department of Plant Breeding and Biometry, 1971?. lip. Engl., 3 Refs., Illus. 

Phaseolusvulgaris. Protein content. Agronomic characters. Cultivars. Ecology. 

CP content and its relation to other characters of the plant were studied in bean lines culti
vated in nurseries of the state of New York (USA). Over 1000 lines were evaluated with 
regard to maturity, seed wt., yields, protein and oil content. Exptl. conditions affected 
protein content significantly; this varied between 19-31%with an av. of 24.6%for 343 lines 
that were selected for a 2nd evaluation. Protein content was positively correlated to late
maturing lines anl negatively to seed wt. and oil content. Yieid and growth habit did not 
show a significant correlation. The frequency of high protein lines was higher in the Central 
American collection. Information ispresented in table form. (Summary by C.P.G. Trans. by 
L.M.F.) HOO 

0482 
14704 BENDER, A.E., MOHAMMADIHIA, Ii. and ALMAS, K. Digestibility of 
legumes and available lysine content. Qualitas Plantarum-Plant Foods for Human 
Nutrition 29(l):219-226. 1979. Engl., Sum. Engl., 5 Refs. 

Phaseolus vulgaris. Digestibility. Dietary value. Nutritive value. Protein content. Amino acids. 
Lysine. Cooking. Toxicity. 

While legumes are regarded as good sources of protein they are poorly digested so improved
digestibility would be a desirable objective in a breeding program. From the point of view 
of protein quality they are limited by the sulphur amino acid (SAA) so an increase in 
these is a primary nutritional objective of a breeding program and their lysine content is 
regarded as being of secondary importance. However, some traditional methods of prepara
tion are far more severe than that necessary to cook the food and may result in loss of 
lysine. These 2 problems are being investigated. True digestibility of the nitrogen (TD-N)
of cooked, white haricot beans was measured by feeding to rats at 20, 40, and 80% levels 
in the diet (5, 10, and 20% protein), for 10 day periods when 23 days old and again when 
63 days old. TD-N at the 3 dietary levels was 80, 74, and 67% for the young animals and 63,
55, and 51% when more ,nature. True digestibility (TD) of DM was much higher at 97, 92,
and 83% for younger and 95, 90, and 81% for older animals. The considerable difference 
between TD-N and TD-DM together with the apparently greater TD-N by the younger rats 
suggests that the extra faecal N does not come from the undigested food but possibly from 
residues of digestive juices. Results suggest that it isnecessary to standardize the cc,nditions
for measuring TD. Five legumes were boiled for 2 h and 8 h; available lysirle fell by 5
10% after 2 h and by 15-20% after 8 i. Improvement in flavour appeared to parallel
development of the Maillard reaction and loss of'available lysine. SAA were still limiting so 
that net protein use (NPU) does not reveal loss of available lysine. However, in diets where 
legumes are used to supplement cereals in such proportions that lysine is limiting this loss 
may become of nutritional importance. (Author's sununary) 1100 
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14731 HWANG, D.L-R. Isolation and characterization of growth inhibitors from 

Great Northern beans. Ph.D. Thesis. Lincoln, The University of Nebraska, 1975. 

6 7 p. Engl., Sum. Engl., 109 Refs., Illus. 

Phaseolus vulgaris. Plant-growth substances. Inhibitors. Growth. Protein content. Carbo

hydrate content. Nutritive value. fleat treatment. Analysis. Laboratory experiments. 

Growth inhibition factors other than trypsin inhibitors and hemagglutinins have been 
the protein portion of the Phaselus 'ulfaris var. Greatisolated and characterized from 

Northern beans. Three components of thc growth inhibition factors were fractionated 

from a Sephadex G-75 gel filtration column. The approx. mol. wt. of each component 

was 58,000, 12,000, and 7200, resp. The cazbohydrate content was 48.6% , 25.8%, and 

!4.9% while the protein was 50.00% , 71.56%, and 71.25% of each of the resp. compo

nents. Only the 3rd component showed high trypsin inhibitor activity. The trypsin inhibitor 

activity of this fraction was less than 25% of the activity of commercial trypsin inhibitois. 

No pancreatic enlargement )r hyperplasia was observed when each of these three fractions 

was fed to rats at a 1% level. The hemagglutinating activity of all 3 components was zero 
to negligible. l1ased on the t' R, inclusion of each of the above components at a level of 
I%in the diet of rats produced growth retardation by 35.2%, 50.7%, and 41.5%. (Summary 
by DissertationAbstracts lnternati,nal) 1100 

0484 

14369 OBIZO13A, I.C. Utilization of sorghum, wheat, and navy beans by human 
adults. mineral and ,itamin metabolism. Nutrition Reports International 20(6): 

777-786. 1979. Engi., Sum. Engl., 34 Refs. 

Phascolus vulgaris. Human nutrition. Diets. Protein content, Amino acids. Ca. P. Mg. Fe. 
Vitamin content. Mineral content. Metabolism. 

Five healthy college women, 19-25 yr old, were fed 4 isonitrogeneous mixed plant protein 
diets in which whole wheat flour (WF); 3 var. of sorghum, Purdue normal (PN), high lysine 
(lILY), and Nigeria normal (NN), and navy bean flour (B), in various blends, provided 6.7 
g N + 0.8 g N from low N foods daily for 24 days. Mean daily Ca balances were +147, + 
158, +250, and +188 ing/day, resp. Ca balances of subjects fed diet containing navy beans 
(WF:PN:B, 50:30:20) were higher than for those fed the other diets. However, this may 
be due to higher lysine intake provided by the mixture. Diet WF :ILY (50:50) produced 
the lowest P balance due to high fecal excretion of the mineral. The mixture containing 
76% WF had higher Mg content and induced more positive Mg balance during the exptl. 
period. The diet containing 50% sorglum and 50% wheat produced the lowest Fe balance, 
however, this might be attributed to higher phytate content of the diet. The mixture 
containing 70% WF induced higher niacin levels in the subjects, this may be due to higher 
dietary intake. The mean balances produced by the diets are higher than the normal range 
reported for this compound. The subjects fed WF :HLY :PN (25:25:50) diet had negative 
riboflavin balance. On the other hand, the same diet had higher folic acid content and 
induced higher balances of the nutrient in subjects fed the diet. (Author's summary) HOO 

0485 
13532 LOZANO, E., RUIZ, A. and RUIZ, M.E. Desarrollo de sub-sistemas de all

mentaci6n de bovinos con rastrojo de frijol (Phaseolusvulgaris L.). II. Balance me
tab6lico a varios niveles de energia y proteina suplementaria. (Development of 
cattle feeding sub-systems with bean straw. II. Metabolic balance at several levels 
of energy and protein supplement). Turrialba 30(1):63-70. 1980. Engl., Sum. Engi., 
Span., 19 Refs., Illus. 

Phaseolus vulgaris. Animal nutrition. Composition. Nutritive value. Digestibility. Proteins. 
Food energy. Costa Rica. 
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In order to effectively develop cattle feeding systems based on the use of common black 
bean crop residue, a N balance and digestibility study was conducted using 15 Romo Sinua
no bull calves averaging 150 kg in liveweight (LW) and 12 mo. of age. During 35 days, the 
animals were gradually adapted to managemnent in individual cages and feeding regimes 
consisting of bean straw ad libitum,blackstrap molassesand a protein supplement containing 
92% CP. The latter 2 feed ingredients were varied such that at the end of the adaptation 
period 13 treatments resulted from the modified factorial combination of the following 
levels: 0, 100, 200, 300, and 400 g CP/100 kg LW/day (variable X, ) and 0, 0.5, 1.0, 1.5, 
and 2.0 kg of molasses, as fed/100 kg LW/day (variable X,). Daily record of feed intake 
were kept. In addition, feces ancl urine were collected during 7 days. The chemical analyses 
were conventional. Bean straw consumption, in the absence of both protein and molasses 
supplementation, was 1.82 kg/100 kg LW/day. The intake tended to increase with addi
tions of X, and slightly diminish as X2 increased. The max. value for total DM consump
tion was 3.7 kg/100 kg LW/day. The variable X, was transformed to Z (total CP intake, g/ 
100 kg LW/day) considering the N contributed by all feed ingredients. Absolute N reten
tion increased nearly linearly due to direct effects of both variables Z and X according to 
the function Y, = -13.65 + 0.13Z + 4.38X, - 0.00002Z' - 0.006ZX2 (RI = 0.99, P < 
0.01), where Y, = g N retained/100 kg LW/iay. The efficiency of this ietention is de
scribed by the function Y, = -14.36 + 0.21Z 4 9.37X, - 0.0002Z2 - 0.03ZX2 (R 2 = 0.93 

= P < 0.01), where Y, N retention as % of the N consumed. At an intake of 365 g CP/100 
kg LW/day, the efficiency of retention was 33% regardless of the molasses level. At higher 
CP intakes, the efficiency increased when molasses was absent or fed at low levels but 
decreased when molasses was fed at high levels. This result could be attributed to the 
laxative effect imparted by the molasses, decreasing the CP digestibility. This was supported 
by the CP digestibility data showing improvement as CP consumption was increased 
although the extent of it was attenuated by increments in molasses intake. Since 60%of the 
supplementary CP was of non-protein nature (urea) the increases noted in apparent CP 
digestibility are explainable by an increase of the N solubility in the rumen. It is concluded 
that in cases like this the evaluation of N sources should be based on N retention parame
ters. The relatively high intakes obtained and the data on N retention allow the conclusion 
that the common bean crop residue is a forage that could be utilized advantageously in 
ruminant feeding. (Author'ssummary) H00 

0186 
142r3 WILKINSON, R.E. et a!. Turnip green, cucumber, snspbean, and southern 
pea r:-eponse to pesticides in intensive-cropping sequences. Journal of Agricultural 
and Food Chemistry 27(4):900-905. 1979. Engl., Sum. Engl., 13 Refs. 

Phaseolus vulgariz Intercropping. Fat content. Protein content. Pesticides. Toxicity. USA. 

Fatty acid contents and % total N determinations were made for turnip greens, cucumber, 
snap beans, and soothern peas grown in intensive-cropping sequences utilizing multiple 
pesticide applications. Relatively minor changes in fatty acid quantity and quality or % N 
were found. The major observation is the stability of crop quality In plants exposed to 
multiple pesticide applications or iesidues, (Authur'ssummary) HOO D02 

0487 
14733 NOCIIUM,1SON, S. A nucleoside triphosphate phosphohydrolase found in 
preparations of red kidney bean phytohemagglutinin-purification and characteriza
tion. Ph.D. Thesis. Philadelphia, Pennsylvania, The Hahnemann Medical College 
and Hospital of Philadelphia, 1975. illp. Engl., Sum. Engl., 126 Refs., Illus. 

Phaseolus vulgaris. Enzymes. ATP. Biochemistry. Analysis. Protein content. Human 
nutrition. Ca. Na. 

The red kidney bean has been round to be a good source for an enzyme which catalyzes 
the hydrolysis of the -y-phosphate of purine and pyrimidine nueleoside triphosphates (NTPa
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se). Throughout the purification of the NTPase a complete separation from a hemagglutinin
protein proved difficult and was suggestive that both tne enzyme and hemagglutinating
activities were inherent to the same molecule. However, by adsorbing the hemagglutinin
to human red blood cells it was possible to effectively separate the 2 activities. The enzyme,
although devoid of any lectin-like activity was very active in hydrolyzing nucleoside tri
phosphates (1500 pmoles Pi/min/mg. protein). The enzyme reaction can be stimulated byeither Ca ions or by Na ions in the absence of any divalent cations. A mol. wt. of 125,000for the enzyme has been estimated using gel filtration chromatography. During SDS poly
acrylamide gel electrophoresis a single band was found corresponding to a mol. wt. of65,000 indicating that the enzyme is a dimer. The enzyme has a visible absorption spectrum
consisting of a single broad absorption peak having a max. at 565 mu. In the presence ofdithionite the absorption peak disappear%. An EPR (electron paramagnetic resonance) scanof the enzyme has detected the presence of iron Ill in tile oxidized enzyme and iron II in 
the dithionite reduced enzyme. A quantitative determination for iron resulted in a min.mol. wt. of 70,000 suggesting 2 g. atoms of iron/mol of enzyme. The enzyme is also aglycoprotein containing 4% neutral sugars. A possible role in ion transport has been 
suggested for the enzyme. (Author's sumnmarv) H00 

0488
 
14255 DAVIS, D.R., BLACK, K.W. and 
 NELSON, T.S. Protein quality of canned 
pinto and kidney beans. Arkansas Farm Research 28(2) :10. 1979. Engl. 

Phaseolus vulgaris. Harvesting. Maturation. Canned beans. Nutritive value. Animal nutrition. 
Diets. Protein content. Amino acids. Methionine. 

Pinto and kidney beans can not be grown to complete dryness in Arkansas owing to rainfallpattern. Mature beans were harvested 1 wk. apart for 4 wk.,canned in water, stored I mo.dried, powdered and used to provide 10% protein in the diet of 10 male albino rats for 21
days. In a 2nd trial 0.4% DL-met. was added to the diet. Reference standard was diet with10% casein. Growth was most on cascin and least on bean diet without extra met. thoughwith met., growth was near that on casein diet except for 2 bean samples, thought to have
germinated and to have lost protein quality. Only aspartic acid and met. concn. in beans,of 17 amino acids, varied significantly between harvest dates; changes in neither were critical . Results indicated that once the beans were mature, date of harvest had no apparent
effect on quality of protein; addition of met. corrected their amino acid imbalance and
improved their protein quality. (Summaryv b, N'utritionAbstracts and Reviews) H00 

0489
 
13186 SRIKANTIA, 
 S.G. Use of legumes and green leafy vegetables in the feeding
of children: a review of experience. PAG Bulletin 3(2):30-40. 1973. EngL, 26 Refs. 

Phaseolus vulgatis. Human nutrition. Inhibitors. Consumption. Cooking. Composition.
 
Nutritive value.
 

The possibility of utilizing different legumes and green leafy vegetables in feeding children
and the amounts that can be used according to the age (infants below 6 too., infants from
6-12 ou., and children from 1-3 yr) are reviewed. Toxic factors (endogenous and exogenous
toxins), flatulence, cooking time, and food beliefs and taboos are mentioned among theproblems related to the inclusion of legumes in the diets of infants. Methods of preparation
of legumes are included. Arnong the risks of consuming green leafy vegetables by children 
ar. infections and infestations when they are consumed raw, low acceptability, and nitritepoisoning. The nutritive value o* legune and green leafy vegetables is emphasized. The useof legumes is reconmlmnded for normal children and even for sick or real-nourished ones.
There is no limit to the amount that can be given to children provided they arc suitably
processed. (Summary by LB. Trans. by L.M.F) H00 
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0490 
14275 SEIDL, D S., ABRFU, II. and JAFFE, W.G. Purification of a subtilisin 
'inhibitor from biack bean seeds. FEBS Letters 92(2):245-250. 1978. Engl., 17 
Refs., Illus. 

Phaseolus vulgaris. Human nutrition. Inhibitors. Enzymes. Proteins. Laboratory exper
iments. Venezuela. 

The method of purifying of a low niol. wt. protein which inhibits subtilisin (SI). until 
it reaches electrophoretic homogeneity, and its properties are des,-ribed. The process 
of purification consisted in pieparing an extract which was precipitated by acetone, chro
matography on a DEAE-Sephadex A-25 column, and on a Sephadex G-75 column. l'urifi
cation obtained was 800-fold and the extractable inhibitor content represented - 0.006%of 
seed dry wt. In contrast with some other inhibitors of subtilisin, SI does not possess 
inhibitor activity against either trypsin or chymotrypsin. It does not inhibit elastase, pepsin, 
papain, or ticin. The specilicity spectrum of SI is restricted to subtilisin and pronase. (Sum
mary by LB. Trans. b), L.M.F) 1100 

0491 
3709 MEINERS, J.P. and LITZENBERGER, S.C. Breeding for nutritional im
provement. In Milner, M., ed. Nutritional improvement of food legumes by 
breeding. New York, John ley & Sons, 1975. pp. 131-141. Engl., 19 Refs. 

Phaseolus vulgaris. Human nutrition. Plant breeding. Nutritive value. Protein content. 
Amino acids. Selection. Production. 

Research on genetic improvement of several food legumes, includiog beans, for nutritional 
quality is reviewed. The necessity of locating genetic variability for a given attribute is 
emphasized as the 1st step in a breeding program. Breeding for higher protein content, 
better amino acid balance, and other nutritionally related characters is included. The 
current state of germlplasm collections of food legumes is examined. Among priorities, 
the obtainment of higher yields, improved adaptation, resistance to diseases and pests, 
responsiveness to fertilizers, and other management input factors are mentioned. The 
genetic base should be kept as broad as possible. (Summary by LB. Trans. by L.M.F.) 
HOO GOO 

0492 
15890 LUSE, R.A. and RACIIIE, K.O. Seed protein improvement in tropical food 
legumes. Vienna, International Atomic Energy Agency. Series SM-230/53. 1979. 
Engl., Sum. Engl., 22 Refs. 

Reprint from Seed protein improvement in cereals and grain legumes 2:87-104. 
1979. 

Phaseohs tulgaris. Phaseolus hnatus. Vigna unguiculata. Seed. Protein content. Digesti
bility. Inhibitors. 

Food legumes are an important source of low-cost protein in all tropical areas. An excellent 
strategy to combat protein malnutrition is to raise legume productivity (kg of edible materi
al/ha) by plant introduction and breeding a:id by better management. An important alterna
tive, however, is to increase the production of nutritionally available protein (kg of quality 
protein/ha) actually utilized by the population. This approach involves factors of amino acid 
balance, proteir digestibility, consumer acceptance, and adaptation to food processing. The 
quality characteristics that need to be improved in a no. of widely used tropical food leg
umes are discussed with examples based on work in Africa and in L.A. These quality fac
tors include content of the S amino acids in cowpea, household processing in soybeans, 
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digestibility in field beans, and consumer acceptance in newly introduced food legumes such as lima and winged beans ('haseohs hinatus and l'sophocarpusictragonolobus).Concerted
multidisciplinry efTorts are needed to improve the yield potential and yield stability of
tropical legumes. Farming systems should be designed that utilize trellised food legumiies,low capital input, and relatively high labor input. Intermediate level technology sIould be
developed for the processing of leguies into high-protein ifoods that are attractive yet
inexpensive. Supporting A! these activities wili be the continued screening of large collec
tions of plant germplasm with both natural a:td induced variation for the characteristics 
of productivity, adaptability, and product quality that are needed. (Autior'sstummatJ 1100 
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0493 
15889 YAI)AV, N.R. and IIKNFR, ILF1. Optimizing th-- nutritive value of the
protein of navy be.rns (Ihascohis iulgaris) by complementation with cereal
proteins. I laryana, India, Agricultural Research Comminounication Centre, 1977. 
lop. l':0., Sum. Ingl.. 28 Rets., Illus. 

Reprint fronl: Legume Research 1(1 ):17-26. 1977. 

Phascolus vulgaris. Proteins. Nutritive value. Digestibility. Food technology. Amino acids. 
Diets. Inhibitors. 

A navy bean flour prepared by dry roasting in a salt bed as a medium of heat exchange ssaslound to have a higher Pl 'R than beans which had been autoclaved in the conventional 
manner. This difference was attributed to a small but significant improvement in time digestibility of thie protein. The PI,R of the roasted beans %%ashigher than tlie autoclaved beans 
even in the presence of supplemeintal met. \Vhen various proporti ons of'roasted heans and
maize were led at a level of 8.3% protein in the diet, a mixttire in hItich 40-60% of tieprotein, was provided by cither beans or maite had a Ill R essentially the same as casein. 
Diets containing roasted beans and various cereal grains (oats, barley, buckwheat, wheat 
germ, and rice) were lformulated in proportions calculated to give the highest cilenical 
scores. In most cases the l'i-R's were not significantly different from that ofecaseii, and. ill
the case of rice, tlie I'TKR was higher than that of casein. Supplementation of such diets with
their 1st limniting amino acid failed to produce a turther enhancement of the I.R. (Authors
 
sumniarY) 1100
 

0494
 
4946 SILBVIRN,(;:L,M.J. Bean protein improvement work by USDA.-
 bean and 
pea investigations. Prosser. Washington State University. Irrigated Agricultural Re
search and lFxtension ('enter, 1971 ?. 14p. lIngl. 

I'haseolus m'uImaris. Seed. Protein coatent. Methionine. Fertilizers. N. P1.Zn. Cultivars. Amino 
acids. Seed treatment. Plant breeding. 

The importance of research oin improving Iegume pritein quality, especially that of [calls, is
emphasized. Several investiations conducted to fulfill U'SI)A objectives in this area are de
scribed arid utilized to iobtaii ii ormoatmon oil protein and et. contcnt of different bean
samples. The following factors were studied: seed qualit. :differences in Iocation and photo
period; genetic diferences betw'eei var. and evenswithin tie sane var.: difterences due toi
the N carrier or rate and those caused by N and P1variation: Zn fertilizatioi: effects ofZInseed treatments with and without stil Zn; and irrigation needs. None of these was a deter
mining factor of the protein and met. content of bean seed. Some crosses are Is-ing made

between lines of known 
 protein content. It is noted that ,cars of extensive research are
needed to develop a bean that is as good a source of dietary proteinias mcot. (Smmnar. bY'
 
LB. Trans. b' L.M,) 1100 G00
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15410 MUTSCIILER, M.A. and BLISS, F.A. Inheritance of bean seed globulin 
content and its relationship to protein content and quality. Crop Science 21:289
294. 1981. Engl., Sum. Engi., 25 Refs., Illus. 

Phaseolus vulgaris. Protein content. Inheritance. Cultivars. Amino acids. Methionine. Plant 
breeding. 

Globulin-I (GI) protein, the major storage protein fraction of common bean, was measured 
in mature seed using rocket immunoelectrophoresis. Percentage total protein was measured 
by infrared reflectance. Heritability estimates were calculated for the piotein traits and seed 
yield, and correlations between traits were determined using parental, F 2, and F. popula
tions. Among the 6 parents grown in the field in 1977, Endogava Z.N. had the highest 
% protein (27.8% protein), while PI 229815 produced the most Gi protein (136.5 mg G1/g 
flour). Both were low yielding, producing 12 and 13 g seed/p!ant compared to the highest 
yie!ding parent, Bonita that produced 66 g seed/plant. Bonita showed the most favorable 
combination of traits, with levels of 24%protein and 109 mg Glg flour, in addition to high 
yield. Swedish Brown and WI 74-2047 had the lowest levels of totai protein (17.4 and 
18.5% , resp.) as well as GI protein (75 and 61 mg/g flour, resp.). Analyses of 5 of the 15 
F, populations derived from crosses among the 6 parents wsere presented in detail. Inherit
ance of both % protein and mg/g flour was quantitative with broad sense heritability esti
mates, ranging from 0.19-0.65 and 0.37-0.95, resp. Narrow sense heritability estimates 
ranged from 0.59-0.86 and 0.43-0.74 for % protein and mg Gl/g flour, resp. in 4 popula
tions. Mean F, values of populations resulting from crosses between parents that differed 
widely for protein amounts were usually intermediate between the 2 parents. The av. values 
of the 5 F, populations reulting from one common parent produced rankings similar to 
those based on parental values for % protein and mg Gl/g flour. Moderate positive correla
tions between mg Gl/g flour and %protein were observed in F, and 1: populations. There 
was no correlation between yield and mg GI/g flour aid low negative correlation between 
yield and % protein. No obvious consisteat relationship between available met. and GI 
content was seen, perhaps because of variation in other constituent fractions or the con
founding effects of seed tannins. Implications of genetic manipulation of protein fractions 
and total protein on protein quality improvement are discussed. (Author's summary') 1100 
GOO 

Secalso 0027 0124 0511 0512 

207
 

http:0.43-0.74
http:0.59-0.86
http:0.37-0.95
http:0.19-0.65


1101 Foods and Nutritive Value 

0496 
3764 JAFFE, W.G. Factors affecting the nutritional value of bean. In Milner, H.,
ed. Symposium on Nutritional Improvement of Food Legumes by Breeding, Rome,
Italy, 1972. Proceedings. New York, N.Y., United Nations, 1972. pp.43-48. Engl., 
10 Refs. 

Phaseolus vulgaris. Nutritive value. Aminoacids. Cooking. Digestibility. Plant breeding. 

In expt, conducted with rats, it was found that diets containing raw beans were toxic while
those with cooked beans were not. However, in the latter, the addition of met. was neces
sary. The presence of different types of hemagglutinins in.red and white bean var. originate
significant differences in toxicity. Soaking and cooking destroy the agglutinating activity
and reduces their toxic action. Studies conducted on antinutritional factors contained in 
bean seeds presented the following results: a bean globulin, different from the trypsin
inhibitor, interfered with the hydrolytic action of 7 protcases tested and can not be de
stroyed by autoclaving, affecting digestibility. The digestibility of starch by pancreatic
amylase was evaluated in vitro. An amylase inhibitor, preient in most bean species, isdestroyed by heat; little is known about its physiological importance. Other .dverse factors
that are not destroyed by heat are: phytic acid, which interfetes with Fe absorption, and
flatulence-producing factors, which are being studied. In conclusion, any study related to
the genetic improvement of the nutritional value of beans should be directed not only at a
protein and sulfur-containing amino acid level but also at the content of toxic hema
gglutinins and digestibility. (Summary by C.P.G. Trans by L.M.F.) 1101 
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4499 BRESSANI, R., FLORES, M. and ELIAS, L.G. 
 Aceptabilidad y valor de le
guminomaa de grano en Is dieta humana. (Acceptability and value of grain legumcr
in human dicts). Guatemala, Instituto de Nutrici6n de Centro America y Panama,
1973. 06p. Span., 43 Refs., Illus. 

Paper presented at Seminario sobre Potenciales de Frijol y otras Leguminosas de 
Grano, Call, Colombia, 1973. 

Phaseolus vulgaris. Consumption. Nutritive value. Cooking. Inhibitos. Protein content.
 
Methionine. Lysine. Guatemala.
 

A study is presented on graln legumes as a source of proteins for populations of tropical
regions and several aspects related to their consumption or acceptability are considered:
consumptibn rates, preferred species, relation of consumption to age and economic income,
method of preparation or cooking, important factors for the acceptability of the grain
including: (I) antiphysiological factors (trypsin inhibitors, hemagglutinins, goitrogenic and
flatulence factors), the hypocholesterolemic property and problems with protein digestibili
ty. Protein content and the quality of grain legumes were also studied, varying according to
the species, locality and form of handling. Met. deficiency and the nutritive value of the
legumes are taken into account for mixed diets based on cereals and cassava. Legume
proteins are deficient in met. but rich in lysine, while cereals contain a sufficient amount o1 
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sulfur-containing amino acids but are deficient in lysine. The former information includes 
tabulated data, tables and the results of the expt. conducted in relation to the most Lnpor
tent aspects. The need for var. improvement to obtain a higher level and better quality 
protein is indicated. (Summary by C.I. G. Trans. by L.M.A.:) HO1 

0498 

11634 KON, S. Pectic substances of dry bean and their possible correlation with 
cooking time. Journal of Food Science 33:437-438. 1968. 1ngl., 10 Refs. 

Phaseolus vulgoris. Cooking. Nutritive value. Digestibility. Water content. 

The var. Sanilac, cultivated in Michigan (USA) was used to investigate if the deterioration of 
the cooking quality of beans stored at a high moisture and temp. is due to changes in the 
pectic substances present in beans. Shortly after harvest, the beans were divided into 2 lots 
with moisture contents of 8.1 and 13.3% by drying at room temp. under vacuum. Both lots 
were stored at 90°F for 4 yr. in pectic substance fractionation, 2 forms were used to extract 
the precipitated marc: in 0.05 N NaOli and 1% EDTA solution at pit 6.0 and in boiled dis
tilled water, cooled and incubated with o-amylase (40 mg/g marc) at 40'C for 12 h at pil 
7.0. Cooking time, pectin substance fractionation, total pectin arid the anhydrouronic acid 
content were determined for the samples. Results showed a marked increase in cooking time 
(29 min vs. 210 min) for beans with a higher moisture. There were no significant differences 
in the content of pectic substances in fractions extracted from both lots. It is suggested that 
the ot-amylase treatmeiit affects the solubility of pectic substance, wherefore higher values 
were obtained for total pectin extracted with a-amylase treatments. (Summary by C.P.G. 
Trans. by L.M.P') H01 

0499 

11679 ELIAS, L.G. Algunos aspectos bioquimicos y nutficionales del mafz y del 
frijoL (Biochemical and nutritionalaspects of maize and beans). In Miranda M., 
H., comp. Cursos de Producci6n de Maiz y Frfjol, Santa Tecla, El Salvador, 1976. 
Notas. Santa Tecla, Cent;o Nacional de Tecnologia Agropecuaria, 1976. pp.1-44. 
Span., 44 Refs., Illus. 

Phaseolus vulgapis. Zea mays. Protein content. Amino acids. Lysine. Methionine. Nutritive 
value. Diets. Storage. 

The nutritional condition of populations in developing countries is described along with the 
chemical, biochemical and nutritional characteristics of maize and beans and ways to im

prove diets on the basis of cereals and legumes. In Guatemala the principal sources of nutri
ents are cereals and legumes. The PER is 2.5 for cascin and 0.58-1.72 for reral diets in Gua
temala. In L.A., Phaseolus vulgaris is the bean that is most consumed in all its var., forms 
and colo. Legumes are good sources of lysine while cereals contain met. Maize, deficient 
in lysine and tryptophane, has been imoroved by increasing the amino acid content in grains 
of Opaco-2 m:aize; however, the softness of the grain endosperm and the consequent damage 
during storage has reduced its commercial production. White-seeded beans present a higher 
PER than black-seeded beans since they do not contain pigments in their seed coat. Tannins 
reduce protein digestibility forming tannin-pr-,ein comple::es. The MC in seeds, room 
temp., RH, and the length of storage affect the conservation of stored beans. Storage should 
be effected with a MC between 10-11% and temp. < 25°C. Tables and figures, summarizing 
the information, are given. (Summary by C.11 G. Trans. by l.Af 1') 1101 C03 
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0500 
13546 ELKINS, E.R. Nutrient content of raw and canned green beans, peaches, 
and sweet potaloes. Food Technology 33:66-70. 1979. Engl., 6 Refs. 

Phaseolus vulgariv. Canned beans. Nutritive value. Vitamin content. Mineral content. 
Composition. Analysis. 

Nutrient characteristics of green bva:c=, clingstone peaches and sweet potatoes were studied
0, 6, 12 and 18 mo. after heat processing and storage. All 3 products showed excellent
retention of riboflavin, niacin and ca:,otene during heat processing and storage. Ascorbic
acid was lost by oxidation at canning and by nonoxidative reaction with storage, whereas 
the primary loss or thiamin was at processing. Slight losses of car-tene may occur and 
,.arotene was partly isomerized during processing, the isomers containing less vitamin A
act~vity than the original all-trans.0-carotene. Blanching of green beans leached water-soluble 
"nincrah; but !here may also be mineral uptake from blanching water and canning brine.
Peaches and sweet potatoes only showed increases in Fe from canning and peaches plated
out Cu on the bare tinplate of the can. (S wnmary by Nutriion Abstracts anrd Reviews)
1101 

0501 
14757 LO, T.N. Partial characterization of a navy bean esteroprotease inhibitor 
and its use in the study of the fragmentation of fibrinogen by trypsin. Ph.D. 
Thesis, Bloomington, L:'.;nm University, 1974. 172p. Engl., Sum. Engl., 137Ref ., Illus. 

Phaseolus vulgaris. Inhibitors. Enzymes. Proteins. Amino acids. Trypsin. Plant toxins. 
Dietary value. Human nutrition. Animal nutrition. 

A proteinase inhibitor, isolated from the navy beans, was shown to inhibit human plasmin 
as well as bovine trypsin and chymotrypsin but it failed to inhibit bovine thrombin, bovine 
pLismin, bacterial plasmin, and human urokinase. Bovine trypsin, plasmin, and throinbin are
serine esteroproteases capable of catalyzing the hydrolysis of amino acid esters containing
side chains of lysine or arginine; yet they interacted differently with the navy beanl
inhibitor INBI). Selected proteinase inhibitors may serve as tools for the differentiation and 
study of closely related enzymes. Since the N1I inhibited human plasmin but not bovineplasmin, this again indicates the need for caution in extrapolating results obtained with an 
enzyme system of a given species to the counterpart system of another species. Although
the NBI is an esteroprotease inhibitor it did not inhibit tle serine esterases, bovine
erythrocyte acetylcholinesterase and horse serum cholinesterase. Negative results were also 
obtained with other esteroprotease inhibitors including the Bowman-Birk inhibitor ot
soybeans and the Kazal pancreatic trypsin inhibitor. Other proteins of navy beans obtained
by complete ammonium sulfate fractionation also lailed to inhibit the 2 esterases Sl)S-gel
electrophoretic analysis revealed that tryptic digestion of the a (A) chains of the fibrinogen
preceded that of 0I (B) chains. The -y chains survived 2 I digestion at a trypsin : fibrinogenAl ration of 0.01. The latter chains might have resided in a tightly packed structure that was
less accessible to trypsin whereas the a (A) chains, and to a lesser extent, the %J(B) chains 
appeared to be more highly exposed. Progressive fragmentation of the fibrinogen correlated
with impairment of clottability. Two h fragmentation by trypsin resulted in a non-clottable 
product. However, if trypsin was preincubated with the Nill at pH 7.05 prior to the
addition of fibrinogen buffered at pli 7.05, the clot interfering action of trypsin was
inhibited; the protective action of the NBI on clotting was less effective if the preincubation
pit was lowered to 3. Nevertheless, the pH 3 preincubation mixture, when incubated for 2
h with a fibrinogen solution buffered at pil 7.05, maintained sufficient structural integrity
of fibrinogen for proper clotting. Presumably, peptide bonds that participated in the
functional activity of this biologically important protein were protected from hydrolysis
by the inhibitors. In view of the above clotting results, it was of particular interest to ind
that the fragmentation pattern obtained with a pll 3 preincubation mixture of trypsin
and inhibitor differed from the pattern obtained with pl 7.05 preincubation. The frag
mentation patterns were studied by ineats of SDS gel electrophoresis. These results are in 
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keeping with those of Bowman who found that preincubation at pit 3 produced an in

hibitor with less potent activity and altered electrophoretic mobility. Controlling 

mechanisms beyond protein synthesis are believed to be involved in dynamic processes 

such as blood coagulation and fibrinolysis. Proteinase inhihitors may play important roles 

in the regulation of these processe:;. (Author'ssummary) 1101 

0502 

14203 CAMPOS, M. DE and OLSZYNA-MARZYS, A.E. Aflatoxin contnminr.tion 

in grains and grain products during the dry season in Guatemala. Bulletin of Envi

ronmental Contamination and Toxicology 22(3):350-356. 1979. Engl., 17 Refs. 

Phaseolus vulgaris. Anti-nutritional factors. S.orage. Composition. Nutritive value. Analysis. 
Guatemala. 

Samples v -re collected from the 3 zones (hot and humid north, hot and dry interior, and 

temperate and humid highlands) of Guatemala. A total of 264 samples (some from the local 

market in Guatemala City and some from commercial samples of national and imported 
grain) were collected from different storage facilities. Whole grain samples were finely 
ground and immediate moisture determinations were made in about 506/ of the ,ainples. All 

the samples were analyzed and the results (positive samples, level of contamination, max. 
value, aflatoxins present) are tabulated, showing aflatoxin contamination in food and feed 
during the dry season. Samples analyzed and no. of po.;itive sample,, resp., were: white 

corn, 68, 7; yellow corn, 50, 7;corn meal, 13, 4; cottonseed meal, 14, 2; protein supplement 
meal, 19, 6; rice with bran, 18, 9; rice grain, 6, 2; black beans, 17, 1; other beans, 9, 0; 
peanuts grain, 10, 1; shell peanL.s, 2, 1;peanut butter, 2, 0; mLxed nut,, 1, 0: untoasted 
coffee beans, 1, 1; and meat meal, 4, 1.No positive samples were found 1no. of samples 
examined in parentheses) for coffee pulp (1), coffee beans (1), wheat grain (3), wheat flour 
(7), red and white sorghum (7), sorghum flour (I), sesame seed (3), biscuits (2), cheese cake 
mix (I) and sugar (I). A high proportion of the 264 samples analyzed were contaminated 
with aflatoxins (17%); 8%exceeded the 20 ppb level. The highest value (240 ppb) vas found 
in a silo-stored yellow corn sample that came from a hot and humid area. Aflatoxin B, 
alone or in combination with other aflatoxins, was found in all the positive samples. 
Aflatoxin G, was found in corn, peanuts, rice, beans and meat meal, while atlatoxin G, 
was detected only in rice and bearns. Ilighest incidence of contamination was found in 
samples coming from the hot and humid region. (Suimmary' by FoodScience aid Technolo
gyAbstracts) 1101 LOO 

0503 
14208 COI.LINS, J.l. Quality of canned and frozen snap beans grown in Tennes
see. Tennessee Farm and lome Science 110:12-14. 1979. Ergl., 4 Refs. 

Phascolus Pulgaris. Canned beans. Nutritive value. Food technology. 

Freshly harvested snap beans of 25 var. had an av. of 14.2% waste (snips, soil, skins leaves), 
6.9% pod sieve size 1, 82.4% pod sieve size 2 and 10.7% pod sieve size 3, and lunter 1. 
(lightness), a (greenness) and b (yellowness) values of 41.5, 9.1 and 16.1, resp. Beans of pod 
sieve size 2 were either canned or frozen. Canned beans were prepared by blanching in 
water at 1700 1 for 3 min, tilling size 303 cans with 295 g beans, covering beans with boiling 
water and adding 1 teaspoon salt/can. The cans were sealed and processed at 240°F for 20 
mi; after processing the cans were cooled in tap water, dried and stored for 6 mo. before 
evaluation. Frozen beans were prepared by blanching in 1900F water for 3 min,cooling in 
water, freezing on a tray in an air blast freezer at -201' , filling into 300 g bags and held at 
00F for 6 ou. before cvaluation. Results of cvaluation of color, firmness, epidermal 
sloughing and appearance of frozen and canned beans after 6 mo. storage are tabulated. Av. 
values for the 25 var. of canned and frozen beans were resp.; Hunter L values 32.6 and 30.1, 
.a'values 1.5 and 11.9 and 'b' values 15.5 and 14.2; and panel scores for appearance, 2.5 

= 
and 2.7 (I poor; 4 = excellent). Av. epidermal sloughing values (ml) and av. firinness (kg 
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force) for canned beans were 3.7 and 35.3, resp. (Summary by Food Science and Techno
logy Abstracts) HOI 
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13596 
 BROWN, R.G. and KIMMINS, W.C. Linkage analysis of hydroxyproline
poor glycoprotein from Phaseolus vulgarls. Plant Physiology 63(3):557-561. 1979. 
Engl., Sum. Engl., 18 Refs., Illus. 

Phaseolus vulgaris. Biochemistry. Composition. Proteins. Amino acids. Tracers. S. Seed. 
Nutritive value. Laboratoxy experiments. 

Hydroxyproline-poor glycoprotein extracted from P. vulgar.s cv. Pinto contained a single
polypeptide chain with lysine at the N-terminus. Removal of carbohydrate attached to
serine by alkali treatment produced 2 polypeptide fractions. Labelling with "S indicated
that most serine residues having a carbohydrate substituent removed by alkali occurred 
on the polypeptide fraction of lower mol. wt. Following alkali treatment 2 additional
N-terminal amino acids, proline and glycine, were detected suggesting that alkali treatment 
also cleaves peptide bonds. Methylation analysis of native and degraded glycoproteins
extracted 24, 27, and 36 h after wounding, demonstrated the following structural features 
of carbohydrate attached to s-rine. Arabinose could be ( 1-.2)-, ( l--3)-, or ( l--5)-linked,
glucose occurred as a chain of -( 1-4)-linked fesidues, and galactose occurred as a non
reducini, terminal uait. (Summary by FieldCropAbstractq) 1101 C03 
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14211 BILIADERIS, C.G., GRANT, 
 D.R. and VOSE, J.RL Molecular weight
distributions of legume starches by gel chromatography. Cereal Chemistry 56(5):
475-480. 1979. Engl., Sum. Engl., 22 Refs., Illus. 

Phaseolus vulgaris. Enzymes. Starch content. Analysis. Composition. Laboratory experi
ments. 

The distribution of the tnoL wt. of the components of 9 purified legume starches (smooth
and wrinkled field peas; adzuki, garbanzo, mung, red kidney, navy, and faba beans; and green lentil) was investigated by gel chromatography. The Sepharose 2B columns were
calibrated with dextrans of known mtL wt. Evidence was provided (% 0-amylolysis andX max of I-polisaceharide complexes) that the amylopectin fraction was excluded from the
gel in all the starches. It was concluded therefore that the av. mol. wt. of this component

was greater than 20 x 106. The distribution of components differed at different mool. wt.
 ranges. The clution 
 patterns of their components fractionated within the range of 0.2-0.9
 
Kay (primarily arnylo-,es) were quite similar for all 
 the legume starches except those of
smooth and wrinkled seeded peas. The amount of polysaccharide material of both smooth

and wrinkled pea starches was greater in the intermediate tool. wt. range, 2 x 106 < mol.
wt. < 20 x 106, as compared with those of the other legume starches. Correlation analysis
between set-back viscosities (obtained from viscoamylograms) and % components fraction
ated between 0.2-0.9 Kay showed significant correlation (P = 0.05). (Author's summary)
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14307 FONSECA, H. et al. Efelto da radiaqio gama ("6
 Co) nas propriedades orga
noleticas e nutritivas do felj o (Phaseolus vulgaris L., cv. mulatinho). (Effect of 
gamma radiation (6 Co) on the organoleptic and nutritive propertiesof common 
bean cv. mulatinho). Piracicaba-SP, Brasil, Centro de Energia Nuclear na Agricultu
ra. Boletim CientJfico no. 018. 1974. 20p. Port., Sum. Port., Engl., 6 Refs., Illus. 

Phaseols vulgaris. Irradiation. Nutritive value. Composition. Vitamin content. Storage.
 
Deterioration. Brazil.
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The influence of y radiation on the organoleptic and nutritive properties of kidney beans is 
studied. Seed samples of this vegetable were irradiated with 15 kiad ( I rad - 100 ergs/g 
of irradiated material) and stored for 5 mo. Immediately after irradiation and monthly, 
sensory evaluations and chemical analysis of the vitamins thiamin (13,) and riboflavin M2 
were accomplishcd in the samples sludied. The results showed an evident influence of radia
tion during its application since the higher losses oCurred immediately after this treatment. 
mainly in ribollavin, which from the total losses observed, 47.9% occurred during irradiation. Trhe total losses (av.) of*thiamin were 58.7% in the irradiated samples and S51.9% in the 
controls, and for riboflavin, 25% in the irradiated samples and 16.7% in the controls. Thus, 
riboflavin is much more scilsitive to y radiation. hi terms of organoleptic properti,'s it %%a.1 
observed the development of an undesirable flavor and a hardening of' the texture in tile 
irradiated samples. However, at the end of the expt. no difference was found between 
control and irradiated samples. (Au.thor's unmar') 1101 

C 
14220 FRANCA, M.11. DE C. and ZUCAS, SM. Misturas de arroz e feijio suple
mentadas corn retinol, metionina ofilcio e os niveis hepiticos de retinol e carote
no. (3lLtures of riceand beans snpplemented with retinol, mnethioninme and calcium 
and vahcs for retinoland carotene in lirter. Revista de Farmacia e Bioqu(mica da 
Universidade de S5o l'aulo 15(1/2):131-147. 1977. Port., Sum. Fngl., Port., 48 
Refs. 

Phaseolusvulgaris. Dietary value. Diets. Methionine. Ca. Brazil. 

For 43 days 108 Wistar rats, initially 30 days old and weighing 45-46 g, were given diets 
in which protein was supplied by rice and beans ir. the ratio 3:1 without or with supple
ments of retinol, Ca or met. singly or in different combinations. The diets were given freely 
or were restricted to 60% of free intake. Values for retinol and carotene in liver were nearest 
to those in rats given casein as protein source when all 3 supplements were added to the rice 
and beans diet. Ca and met. singly or together gave values for carotene in liver about double 
those for controls given casein but only Ca and retinol together increased retinol in liver to 
values approaching those in controls. (Sumnmnar by Nutrition Abstracts and Reviews) 
1101 

0508 
14734 LL-PVAG, N.A. The effect of germination on the nutritive value of red 
kidney beans. Ph.l). Thesis. Nesw' Brunswick, Rutgers University, 1976. 93p. Engl., 
Sum. EmLgl., 136 Refs., Illus. 

I'haseolus 'ulgaris. Nutritive value. Digestibility. Antinutritional factors. Plant toxins. 
Protein content. Proteins. Inhibitors. Diets. fleat treatment. Plaat anatomy. Germination. 

l'hascolus vulgaris comprise.s a significant portion of the human diet in many parts of the 
world. 'Fhe salient characteristic of these beans is their high protein content. The expanded 
use of these beans is limited because of the indigestibility of a portion of the bean protein. 
Germination of kidney beans improves the digestibility coefficient. The protein globulin 
in kidney beans possesses a potent trypsin Inhibitor, and milder inhibitors of chymotrypsin, 
pepsin, and papain. The active inhibiting fractions of the protein globulin have mol. wt. of 
5200 and 8000. The inhibitor can be inactivated by heat exposure (100'C for 30 min). 
(Author's summary) 1101 

0509 
14393 LEE, W.N. and KRAMER, A. The effect of container on the sensory and 
nutritional quality of raw, frozen, and canned packaged foods. Journal of' Food 
Quality 2(4):257-268. !979. Fingl., Sum. Engi., 3 Ret's. 
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IPhaseolus 'tdgaris. Canned bean. Nutritive value. Composition. Vitamin content. Nutrient 
loss. Storage. Deterioration. 

be extended for I too. if stored at O-50'C in evacuated pouches 
if blanched. If not blanched, evacuation acelerates onset of spoilage. Practical slclt-lite 
Shelf-life o1ra%\broccoli can 

'
 
be es tend I'tmI nto. it stored at (C,but not at ST . Further(PSL)of rass green beans can 

.subst;atial reductions in thiamine and ascorbic acid w\ere noted during I no. storage at 
0.50U of raw green beans. I-or the broccoli there \saspractically no reduction in thiamine 
in the unblancbed and only a slight reLuctiol in the blanched after I too. storage at 0 or 
50(. for the ttnblanclted sotples. All of the blanched si lost 2/3 ot more of thir.tnples 


ascorbic acid content during I nu. storage. I'cozen greet' iheatts aitd broccoli moaintaitted 
,

high quality life (111)l1 at leaist for 6 ino. ien stored at -20 or -300T. At -10 C 
storage, IIQL %%as retaired for only 3 o,. but PSI_ continued for 6 no.or longer. There 
was practically no0Clltatc illtotal or inth frozen satoples. Whett stored atSolids thilllittC 
-I0C there \\asa substantial loss in ascorbic acid after 3 nt. and a still loss aftergreater 
6 -' ' -age. Sentory quality of Ntot-processed green. beans attd broccoli (similar to 
retortatleC po ucI processing) \\ere higher in original sensory quality and retained higher 
qualit' tor 1-3 too. a,c topa red It' CticO,ttionally canned vegetables. After 6 mulo.storage 
at 21-35(' sensory quality of bottt short alt conventionally processed vegetables was 
further reduced, teasing. negltgible dillcretce. (nly factor that significantly affected 
sensory quality retcntion a at tettp. It'lalsolids, thiamine, and iscorbic\%,istorage us\\ 
acid, \were .uhstanti.lly retduted in the canted produt imnediately after processing but 
couild he HccoUttted for 1 the dilulion c.iued by tileliquor :dtlded. After 6 too. storage at 

0
.
lo\ tetup. there ,.as.little fUllter loss in nutrients at 0t or 5 (', but substatttial further 
losses shen canlcld Sattples \were stored .tt 21 or 35'(. Rate oftnttriet loss \as tiot signit
icantly aflected by length f the heal p.ocess. Ascorbic acid \as in most instances affected 
to a greater e\tent ltatt other tutricnt: or sensory attributes by bIanching, teat processing, 
and storage tem p. (.uthor's stintarr)11(1 
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14396 KON. S. and ltt;I A, 0. Process development adds scope to bean prod
ucts. Food Product levelopment 13(7:48-49. 1979. 'ungl.. I Ref., Illus. 

'hascolts vtulgaris. Food technology. Cooking. Canned bean. Water content. Starch content. 
Composition. 

fitlnel for air cleanting, 

then to a hopper filled with watelt where they are tutobled foialout IS min, dumped into 

a water-filled hopper wiere tIey soak for antother 31 tmin(steart is injected into both 

hoppers) removed front the lopper by belt conveyor atd are punped up to asteart cooker 
which is composed of 3 units eachiequipped with a screw conveyor set for 20 rnin passage 

time, and for a total cookin time of 6t inin.After cooking, the hcans Inow having 
60% moisture contett are slurried. drut dried aid flaked (2% moisture contil, SO2 

content < 400 ppto and combined IIIIA and MI' content < 5(1ppmn). The flakes when 
packed tita plastic batg and put incardboard boxes, keep for > I yr. Bean takes L,:tbe 
milled to a powder for mu rceconomical packaging with no appreciable cell breakage. (Stum
tari hi' I-'ood Scht,'atd Technologyt 'I bstracts) IItt 

Small white beans ( 12% to isture content) are cotveced to a C:'Cylotc 
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14706 KON. S and WAGNIR, J.R. Simplified process makes legume-based 
foods. Food Product Development 13(7):47. 49. 1979. Engl., 3 Refs.. Illus. 

Phascohs vulgaris. Food production. Food technology. Food energy. Nutritive value. 
Dietary value. Piotein content. Fat content. Storage. Deterioration. 

Bean chips were prepared by soaking California snall white beans for about 75 ntin at 
90 0 C, passing them a grinder; ilott hot werc added in athrough toeat oat atnd water 
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proportion of 1 g oat flour: 2 g soaked beans: 0.6 ml hot water and the entire mass was 
mixed until dough developed. The dough was sheeted (1.3 nm), cut into round discs of 
2.65 cm in 0,dried in an oven equipped with air circulation for 10 min at 135 0 C,deep 
fried in a high oleic acid safflower oil, containing no preservatives, at about 200°C for 
15 s. Analyses showed tle bean chip to have 2.5 x the protein content of either maize or 
potato chips and only half the oil content of either. Because legumes are somewhat 
deficient in S-containing amino acids they must be supplemented to obtain a nutritionally 
complete lrotein. California small white beans and oats complement each other and have 
an acceptable amino acid pattern. The chips were packed in pouches, and stored at room 
temp. No off-flavour could be detected until the end of the seventh month. (Summary 
by Food Science and Technolog, Abstracts) 1101 1t00 

0512 
14330 PATEL, K.M., II")FORI), ('.L. and YOIJN(;S. C.W. Amino acid and 
mineral profile of air-classified navy bean flour fractions. Cereal Chemistry 57(21: 
123-125. 1980. Engl., Sun. Engl., 19 Refs. 

Ihaseolus vulgaris. Food products. Food technology. Pr'-tein content. Amino acids. Mineral 
content. Ash content. Water content. Methionine. S. Nutrikive value. 

Navy bean flour (NBF) was fractionated into protein conciutrate (WC) and starch residue 
(SR), using an Alpine Microplex air classifier. Nil: all]d tie resulting fractions \were analyzed 
for arnino acids and minerals The overall yields Of tileI" and tie SIt were 34.7 and 
61.9%, resp. The NBF and its fractions hi:id tivel.,v itigh and tie lo%,a rela lysine contenit 
sulfur anino acid content characteristic of leguine proteiins. ('ompared to the flour,the P 
was lower in cystine, met. and tryptopihait but ihightir invaline. Compared with the [FAO 
reference amino acid pattern, the total sulfur amino acids were the Ist limiting factors 
whereas all other essential amino acid, considerably e\ceded the refcreite pattern in the 
NIF and in both fractions. lie NI : id the two fractions contained froot 2-i7 times 
more minerals than did wheat Ilour. lriioUccd dhitingtof allminerals c\L'ept Ca into the 
PC fraction was nited, (Author's swmnarv) 1101 ItO1 
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14274 RUIZ, M.E. et al Desarrollo de sub sistemas de alimentaci6n de bovinos 
con rastrojo de frijol (P'hascolus i'ulgaris, L.). 1. Disponibilidad, composici6n y con
sumo del rastrojo de frijol. (Development of bovine feeding subsystems with bean 
residue. L Aivailability. composition and intake of bean residue). Turrialba 30(1): 
49-55. 1980. Span., Sum. Engl., Span., 23 Refs., Illus. 

f'haseolus vulgaris. Animal nutrition. Composition. Analysis. Diets. Protein content. Inter
cropping. Costa Ric-. 

An expt. was conducted to determine the production of common black bean residue under 
different cropping situations found in Central American. small farms, lab. analyses were 
carried out to characterize the chemical composition and in vitro digestibility of this resi
due. Finally, a switchback design was used to test the voluntary intake of the bean residue 
by 6 yearling steers weighing 223 kg, and fed 3 rations differing in blackstrap molasses 
coatent (0.6, 8.8 and 17.9 % on dry basis) but kept isonitrogenous (8%CP) by additions of 
urea (1.24, 1.30 and 1.32%, resp.). Fhe remaining ration component was the crop residue. It 
was found that when bean is grown as a single crop, a production of 700-1151 kg DM/ha/ 
crop of the residue can be expected. In multiple cropping (usually associated with maize 
and/or cassava), the bean residue output varies between 527-1225 kg DM/ha/crop. The resi
due produced is well dried (90% DM) and as such,could be stored for long periods. Its chem
ical analysis showed a low content of CP (14.1%), while the cell wall constituents accounted 
for 68.8% of the total DM. It is also characterized by a high lignin content (17.0%), associ
ated with a 46.0% in vitro DM digestibility. Considering that tilebean residue is made up by 
55.2% of stems and 44.8% empty pods, comparative analyses were also carried out. No 
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differences were found in CP content, but a lower lignin concn. (12.8 vs. 19.8%) and a 
higher DNM digestibility (56.5 vs. 37.0%) were found in the empty pod component. The 
animals preferred the empty pods to such an etent that physical analysis of the remaining 
feed in the trough showed a proportion of 8.1% empty pods and 91.9% stems, with little 
variation due to the level of Eupplementary molasses. Total DM and black bean residue in
takes were 2.53 and 2.48; 2.63 and 2.36; and 2.96 and 2.39 kg DM/100 kg livewt./day, 
corresponding to molasses levels of 0.6, 8.8 and 17.9% of the ration. It is concluded that
 
black bean residue is well accepted by bovines and that with small additions of an inexpen
sive source of N it could allow the feeding of animals during the dry season to at least
 
maintain body wt. (Author's sumiar.) 1101
 

0514 
14210 HANG, Y 1), STFINKRAUS, K.H. and HACKLER, ,.R. Amino acid 
composition of high protein fractions prepared from mung beans, pea beans, and 
red kidney beans. Journal of Food Science 45 :388-389 1980. Engl., Sum. Engl., 
5 Refs. 

Phaseous vulgaris. Composition. Amino acids. Protein content. Analysis. 

Bean fractions containing 4-83% protein were prepared from mung beans, pea beans, and red 
kidney beans by aqueous extraction followed by acid precipitation. The yields of bean 
fractions containing tile highest conen. of protein ranged from 64-76% depending on the 
beans used. Amino acid scores of the bean fractions compared favorably with those oi'the 
FAO reference pattern of amino acids. The sulfur amino acids, ntet.,and cystine were Ist 
limiting in the bean fractions. In addition, the fractions prepared front mung beans were 
also deficient in threonine. (Author's summary') 1101 

0515 
14702 REI))Y, S.J., PUBOLS,N1.ll. and MCGINNIS, J.Effect of gamma irradi
ation on nutritional value of dry field beans (Phaseohs t'ulgaris)for chicks. Journal 
of Nutrition 109(7):1397-1312. 1979. Engl., Sum. Engil.. 17 Refs. 

Phaseolus vulgaris. Irradiation. Nutritive value. Diets. Digestibility. Enzymes. Protein
 
content. Cultivars.
 

The effect of -y irradiation (6"(o) of different var. and breeding lines of dry field beans 
on chick growth was determined using a chick growth assay in which the diet contained 
approx. 50% beans. Total protein (N x 6.25) in beans was not changed appreciably by 
irradiation (21 Nlrad) but protein solubility in water was decreased. Irradiation increased 
in vitro enzymatic digestibility of bean protein by pepsin ond by a mixture of tripsin, 
chymotrypsin and peptidase. In the bioassay the diet was formulated to derive half of the 
total protein (22.6%) from beans. Autoclaved Pinto and Pink beans gave significantly better 
growth than Red Mexican and Whitc Pea beans. The differences between Red Mexican and 
White Pea beans were not significant except for Red Mexican breeding line no. RS-59. 
The nutritional value of all var. of beans, based on chick growth, was significantly improved 
by -yirradiatioit. The irradiation treatment of beans tended to increase N retention by chicks 
and decrease uric acid N excretion ilrelation to N. intake. (Author's sum.nary) H01 

0516 
14390 JANSZ, E.R. and PIERIS. N Studies on some local legumes. II. Cyanogenic 
glucosides. Journal of tite National Science Council of Sri Lanka 6(1):1-9. 1978. 
Engl., Sum. Engl., 15 Refs. 

Phaseolusvulgaris. Phascolus liuatus,t'igna unguiculata Anti-nutritional factors. Cyanogenie 
glucosides. Biochemistry. Analysis. Enzymes. Linamarase. Toxicity. Nutritive value. Sri 
Lanka. 
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The seeds of nearly 50 selected legumes (mainly those commonly found in Sri Lanka) were 
screened for the presence of cyanide and cyanogenic glucosides. Only 4 of these c'ntained 
significant amounts of cyanogenic glucosides; all were var. of Phaseolusluairus(sieva bean 
or lima bean). Methods of processing to eliminate the cyanogenic glucoside w4' -. vestigated
with success. Local stains of Vigna sinensis, Phaseolus vulgaris and Pisum sativum were 
found to contain less cyanogenic glucoside than previously reported for strains grown 
elsewhere. (Author's summary) H01 

0517 
14254 BUESCHER, R.W. and DOHERTY, J.H. Caibon dioxide inhibits phaseoilin 
accumulation and improves quality of frozen snap beam. Arkansas Frm Research 
27(3):l1. 1978. Engl. 

Phaseolusvulgaris.CO2. Phaseollin. Phytoalexins. Digestibility. Dietary value. 

Initial phaseoLln content of broken bean pods was 2.9 pgig fresh wt. and after exposure for 
24 h at 27 0C to air or to air containing 30% C) was 29.7 and 6.2 ;1$/g fresh wt., resp. 
Exposure for 12 h to CO. enriched air gave intermediate results. Broken-end discolouration 
followed a similar trend. (Summary by FieldCrop Abstracts) H01 

0518 
1439; BUESCHER, R.W. and ADAMS, K. Influence of packaging and storage on 
quality of pre-snipped and cut snap beans. Arkansas Farm Research 28(4):14. 
1979. Engl. 

Phaseolus vulgaris. Canned beans. Storage. Nutritive value. CO 2 . 0. Deterioration. 

Snap beans (var. Early Galatin) were washed, sized, snipped (destemrned) and cut 
into 3.3 cm lengths before storage for 0, 7 or 14 days at 7'C in (a) open pans, (b) 
perforited polyethylene (PE) bags, (c) sealed PE bags or (d) as (c) but with internal 
atmosphere adjusted to 35% C0 2 /20% 0.. Atmospheric composition was measured in all 
packages. In (a) it was similar to the ambient air; in (b) CO levels increased and 0 
declined slightly, a trend which was more marked in (c), where CO 2 levels reached 
17% and 02 dropped to 6% after 14 days; in (d), CO 2 levels dropped to 24% and 0 to 
5Y sfter 14 days. Packaging had a significant effect on quality as measured by wt. loss, 
shear press values, pH, titratable acidity, colour difference meter 'a' - value and sensory 
scores. Package (c) provided th-. best conditions for 14 days holding of prepared snap 
beans. (Summary by FoodScience and Technology Abrtracts) 1101 

, 

0519 

14257 TABEKHIA, M.M. and LUH, B.S. E"'-ct of germination, cooking, and 
canning on phosphorus and phytate retention in dry beans. Journal of Food Sci
ence 45:406-408. 1980. Engl., Sum. Eng., 22 Refs. 

Phaseolus vulgaris. Germination. Cooking. Digestibility. Dietary value. Human nutrition. 
USA. 

The effects of germination, cooking and canning on the changes in total P, inorganic P and 
phytate retention in black-eyed, red kidney, mung, and pink beans were determined in this 
study. Soaking the dry beans in water for 12 h at 24 0 C resulted in a slight decrease in 
phytate. After germination for 96 h or longer there was a significant breakdown in phytic 
acid, and an increase in inorganic P. Cooking the dry beans at 1000C for 3 h had little effect 
or phytate retention. Heat processing the dry beans at 115.5 0 C for 3 h in cans resulted in 
some increase in inorganic P and a reduction in phytate. (Author'ssummary) H01 
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14722 0520Ali 1OOWALIA, B.S. 'Shel' - a new variety of dry beans. Farm and Food 
Research 10(2):58. 1979. Engl., Illus.Phaseolus ulgariSeeds. Plant anatomy. 

Cultivars. Seed production. Composition. Agronomic characters. Pods.USA. 

The appearance, composition, cultivation, and possibledeveloped primarily for grain seed production uses of 'Shel' a new var.of dry beanand have 4-6 seeds each. The seeds are described. The pods aremay turn chocolate are cream 10-12 cm longbrown colored with purple specks, but the seed coaton58% carbohydrates. Preliminary canning 
drying and after storage. 'Shel' containsbeans 20-229, CP andWith minced beef, suggest an 

tests in 2% salt, or in tomato sauceexcellent canning quality. (Summarv by FoodScience 
and as chili

and Technology Abstracts) HO1 

15419 SATE S.K. and SALUNKIIE, D.K.characterization of the Great Northern bean (PhaseolusVulgarisL.) proteins. Journal 

Solubilization and electrophoretic
of Food Science 46(1):82-87. 1981. Engl., Sum. Engl., 27 Refs., Illus.PhaseoltsPulgaris. Composition. Proteins. Biochemistry. Analysis. Laboratory experiments.Protein content of dry bean cv.pH Great Northern, wasof the NaCI extractable proteins was 

26 .10%(dry wt. basis). Tile isoelectricabout 4.4. Several salts, NaOIl, and HCIagents, NeaCO 3 were 
employed to solubilike the Great Northern bean proteins. Among all the protein solubllizing' KSO4 , SDS, and NaOll at resp. concnprotein/1 00 g of Kjeldahl protein. 

of 0.5, 5, 5%(all wt/vol.) and 
0.02N were founuto be better protein solubilizers than the rest; solubiiizing 93.6g ul Lowryresp. of tile tota! Albumins and globulin1s accounted for 21.18 ar.d

bean proteins. Proteintrates, content 73.40%of albuminand protein isolates ws 81.68, 92.26, 85.44, and 
globulinsPolyacrylamide 92 5 protein concen.gel electrophoresis (SDS-PAGE) .4 3%(dry wt. basis), resp. SDS.protein concentrates, andsubunits, resp. 

of the bean flour, albumins, globulins,protein isolates revealed the presence of 22, 14, 10, 14, and 11 
.he beanlates were characterized 

flour, albumins, globulins, proteinby concentratesthe predominance and protein isoof subunits294,000, 266,000, 123,000, 146.000. and 135,000 daltons, resp.bean with apparent mol. wt. ofsoelectric focusing of the 
flour, albumins, globulins, protein concentrates, and protein isolates indicated 

15, 16, and 11 subunitsJrsp. Molecular sieve chromatography of the bean 
5i,13,albumins, and globulins followed flour proteins,by SDS-PAGE was also employed to study the complexi

ties of these proteins. (Atithor's slullar.1, 1101 

0522
 
15420 SATIIE,
Northern S.K. and SALUNKIIE, D.K.bean (Phaseolsvulgaris L.) proteins: Functional Properties of the Greatgelation properties Jurnal of Food Science emulsion, foaming, viscosity, and46(li):7174, 81,EngI., 23 Refs., Illus. 

1981. Eng., Sum. 

Phaseolusvillgaris. Proteins. Composi tion. Analysis. Bean flour. Electron microscopy.
Functional 
 properties
concentrates, of the (-.eat Northernand protein isolates bean flour, albumins,were investigated. globulins, proteinwater and oil absorpti611 carpcit' Protein concentrates had the highest(5.93 and 4.12 g/g, resp.) among all the samples s udied.
 
Protein concentrates registered the highest emulsion capacity (72.6 g oil emulsified/g) while
 
albumins had the highest emulsion stability (< s ml separation of phase in 780 h at room
 
temp. of 210C). Foaming ability of tile Great Northern bean proteins
dependent. (A ithorsstitMarl,) f101 

was fair and concn. 
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0523 
15411 PHILLIPS, D.E. et al. Protein quality in seed meals of Phaseolus vulgaris 
and heat.6table factors affecting the utilisation of protein. Journal of the Science 
of Food and Agriculture 32:423-432. 1981. Fngl., Sum. Engl., 22 Refs., Illus. 

Phaseolus rulgaris. Seed. Protein content. Digestibility. Nutritive value. Amino acids. S. 
Atialysis. 

The polyphenol content of several cv. of I'haseolus iulgariswas measured. The true digesti
bility (TD) and BV of the cooked meals of 2 high-polyphenol cv. and one low-polyphenol 
cv. were determined by N-balance expt. with growirg rats. Removal of the testa caused a 
significant (1P< 0.05) increase in TID of Canadian Wonder and Mlasterpiece (high-polyphe
nol) of 7.2 and 8.4%, resp., but no significant increase in that of Processor (low-polyphenol). 
Testa removal caused no significant change in BV. Supplementation of the 3 cv. with met. 
and cystine raised the 1V to values similar to those obtained with egg albumin. Supplemen
tation of Masterpiece with tryptoplian caused no further increase in BV.The polyphenol 
content of the bean meals did not appear to affect the utiliz:otion of their S-containing 
amino acids. Isolated Masterpiece globulins were found to Ie highly digestible (TD 95.4%) 
but with a low BV (28.36%) which was caused by a low S-containing amino acid content. 
The effects measured by rat feeding expt. could not be accounted for by trypsin inhibitors 
of phytohemagglutinin activity as the heat treatment used prior to the N-balance studies 
was sufficient to destroy their activity. For the samples Masterpiece, Canadian Wonderand 
Processor, both with anid without testa, and the isolated globulin traction, the 13V was 
highly correlated (P < 0.001) with the total protein S-containing amino acid content. (Au
thor's summarY, 1101 

0524 
14769 MUROZ G., J.A. Cambios quimicos y nutricionales del frijol (Phaseolus 

vulgaris L.) en su proceso de germinaci6l. (Chemical and nutritional changes ill 

beans during germinarion). Tesis lng. Agr. Guatemala, Universidad de San Carlos de 

Guatemala, 1975?. 4 3 p. Span., Sum. Span., 31 Refs., Illus. 

Phaseolus vulgaris. Nutritive value. Germination. Seeds. Amino acids. S. Protein content. Fat 
t

content. Fibre conter . Mineral content. Digestibility. Inhibitors. 

The effect of germination on the nutritive value of black beans was studied. Samples were 
taken at 0, 3, 6, and 9 day, iLr each ,,r ;,ination stage. An increase in water content and a 
reduction in protein, fat, crude fiber, and ash contents, expressed on a fresh basis, were 
observed. A reduction in protein content was correlated with an increase in lysine, total S
amino acid contents and of the biological activity of growth inhibitors. A decrease in 
protein solubilitv in NaOIl 0.01 N was observed while the soluble fraction of KCI at 5% in
creased. The soluble fractions in water ethanol at 70% remained constant. A decrease was 
observed in the nutritive value during germination and protein digestibility was not signifi
cantly affected. Results suggest that during germination, the decrease in nutritive value is 
due to the lower total S-amino acid content: they also indicated that of the S-amino acids 
analyzed, met. remained constant while cvstine decreased significantly. A positive correla
tion (R = 0.91) was found between the PER and total S-amino acids arid (R = 0.95) between 
the PER and cystine. It was also concluded that in this physiological stage, the seed has an 
enzymatic system apable of hydrolyzing some of the growth inhibitors. Finally, results 
showed the importance of carrying out biochemical and physiological studies in order to 
evaluate the importance of toxic factors, different protein fractions, and amino acid coi
position oii digestibility, and the nutritive value of legume seeds, that constitute an im
portant protein resource for L.A. countries. (Author's sunniary. Trans. hi' L.I'.F) 1101 
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0525 
15403 LINARES B., S. et al. Caracteristicas tecnol6gcas y nutricionales de 20 
cultivares de frijol comtin (Phaseohs vulgaris). 1. Caracteristicas ffsicas del grano.
(Technological and nutritional characteristics of 20 common bean culti'ars. L 
Physical characteristics of the grain). Turrialba 31(l):1-10. 9 81 1.Span., Sum. 
Engl., Span., 18 Refs., Illus. 

Phaseohus i'ulgaris. Cultivars. Seed characters. Food technology. Nutritive value. Plant habit. 
Seed coat. Cooking. 

The objective of this work was to estimate the possible effect of var. on the physical,
organoleptic, and culinary characteristics of 20 bean var. (10 black, 4 red, 3 beige, and 3
white) and the information obtained was correlated on the basis of yields. The following 10 
physical characteristics were measured in each var.: color, brilliance or 3hine of the seed 
coat, wt., vol., cooking time, thickness of broth, % of seed coat, % of cotyledon, water 
absorption, and hardness of the seed. In general, a high variability %%as found in the different 
parameters measured, between and within var. Yield/unit area was higher for b:ack and 
beige var. The negative correlation between this parameter and wt. and vol. suggests that 
smaller seeds have higher yields. The physical parameters that showed better p~actical
possibilities were size of the seed and cooking time. A positive significant (P < 0.01) correla
tion (r = 0.96) was found between wt. and vol., and since dry wt. is a less variable and easier 
parameter to measure, it was taken as representative of seed size. Cooking time, a relevant 
parameter since it determines acceptability, was negatively (1< 0.05) correlated with seed 
wt., and positively and significantly (P < 0.01) correlated with % of seed coat. These 
relationships indicate that cooking time is influenced by seed size and, possibly to a higher
degree, by the % of seed coat. llardness of the seed, as measured by the Instrom penetro
meter, was positively correlated with % of seed coat; on the other hand, it was found that a 
seed with a shinier seed coat absorbs less water and requires more time for cooking. From 

it \\,;sthese results, concluded that cooking time, perhaps the main factor determining
acceptability by the consumer, is determined by several physical characteristics of beans,
such as color, shine of the seed coat, size, %of seed coat, and probably other characteristics 
not considered in this work. (..Iuthor's sunoarv) 1101 

0526 
14766 CONDIE M.,C.A. ('ambios quimicos y nutricionales del frijol Phaseohis vul. 
garis L. durante el proceso de maduraci6n del grano. (Nutritional and chemical 
changes oJ beans during grain maturation). Tesis Ing. Agr. Guatemala, Universi
dad de San Carlos de Guatemala, 1975?. Span., Sum. Span., 55 Refs., Illus. 

I'haseolus iulgaris; Plant development. Maturation. Nutritive value. Cooking. Protein 
content. Digestibility. Seeds. Pods. Amino acids. Analysis. Animal nutrition. Diets. 

The effect of maturation on the chemical composition and nutritive value of black bean 
grain was studied. Four samples were harvested the 1st 72 days after planting and the 
others at 8-10 day intervals between samples. Sample no. 4 was divided in 4 "A" and 4 "B". 
Sample 4 "A" was harvested and immediately lyophilized, grinded and stored, and sample
4"B" was harvested and then sun-dried for 3 days. A part of each one of the 5 samples was 
cooked in autoclave for 15 min. The 5 samples were divided into 5 raw and 5 cooked ones. 
)uring maturation, an incre....was observed in protein, fat, crude fiber, and ash content 

while water and free amino acids d,-creased. An increase in the amount of lysine and total S
amino acids increased as well as ti~e activity of growth inhibitors. The fraction soluble in 
NaOll increased; solubility in KCI decreased, while the fractions soluble in water and alco
hol remained constant. The nutritive value decreased with maturation; this, instead, did not 
have any effect on protein digestibility. Results indicate that the reduction in nutritive value 
can be explained by the presence of residual toxic factors, that are heat-resistant and present
in the different pigments formed during maturation. It wa,2 also concluded that digestibility 
was not affected by the parameters under study. Finally, results demonstrated the impor
tance of carrying out biochemical and physiological studies in order to evaluate the role 
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toxic factors, the different protein I ractions, and anino acid composition play oil digestibi

lity and nutritive value of legume seeds. (Author'"sunmmarv. Trans. ho L.M.I,) 1101 

0527 
16402 SI:Nl'S[, F., CRIVFLLI. G. and I RIOLO, 6. Recherches sur lecompor
tement des legumes a fa congelation rapide. V. Aptitudes vari~taes de petits pois et 

haricots ver1s. (R'search oilquick fJ'eczing oJ egetabl's. I'. Suitabilit' ofpea and 

Irench bean rari'ties). Revue (;enerale du Iroid 69(3):163-165. 1978. Fr., 2 Refs., 
Ills. 

Phaseolus rulgaris. Storage. Temperature. Adaptation. Cultivars. Snap bean. 

Forty-seven pea and 51 Irench bean var. \ ere examined for changes during quick freezing 
(10 and 20 minresp. in forcod-air tunnels at -35"() and 6 mo. of cold storage at -200C in 
polyethylene bags. The resultS of sensory evaluations of the top 3 pea var, and top 7 bean 
var. are shown in tables (overall evaluations 65.7-74.6 points). The main defects were 
broken skins and color changes in peas, loss of cunsi-;tency (wilting), and detached epidermis 
inbeins. The bean var. inolst s11itable for quick freezing are: 55 1, Rotin, R,uicon, Silver,I.it 


hstrctv) I101and ULlysse. (Sumolarv i I.Food Scient v,atl"l lTO.l.y ,,I 

0528 

15856 ALLI, I. and IIAKIKI, It.. Constitution of leguininous seeds: tilemicro
scopic strucure of proteins isolated from Phaseols beans. Journal of the Science 

of Food and Agriculture 31:1316-1322. 1980. Ingl.. Sum. Ingl., 14 Refs., Illus. 

Plaseolus i'ulgaris. Composition. Seeds. Proteins. Analysis. Biocheniistry. 

hydrovide extracts of I'haseolus beans.Proteins were isolated froil citric acid and sodium 

Fxaminai ion of the proteins tinder tile lightin icrOscope revealed that they had different
 

micro-structures. Itipyramidal ciystalline and spheroidal protein \%ercebtained from the 

citric acid ex tracts of the white kidney bean, the navy bean and the baby lilia bean. Cubical 

crystalline, rosette-type and needle-like structures were isolated foitn1 bean undthe navy 

certain conditions. Analysis of the proteins revealed the presence of phy tic acid and carL,
 

hydrate material. There was sonie indication that neither of' these 2 materials aflect tile
 

microlscopic structure of the proteills. (.,lttthor sslttiniary) 1101
 

0529 
15415 GONZALI'Z, AR. and WILLIAMS, J.W. -ffect of water stress on quality 
of raw and processed snap beans. Arkansas [ arm Research 27(6):3. 1978. FIngl. 

lliaseols rulgaris. Water requirements. Drought. Plant development. Pods. Maturation. 

Harvesting. Yields. 

Studies were carried out with the bean cv. I[arly (;allatin Valley 50, and Cascade.(allatin, 
Water stress during pod development did not affect harvest time and pod length but de

creased yields and pod wt. The 3 cv. reacted similarly to water stress. (Summaryt h)' Iorti

cultural A-hstracts) 1101 

0530 
16072 1IOLMES, Z.A. etal.Vitamin retention during home dryingof vegetables 
and fruits. Iome lIcon, nics Rescarch Journal 7(41:258-264. 1ti79. Eingi., Sum. 
Engl., 25 Refs. 

l'laseohs vulgaris. Technology. Composition. Vitamin content. Dry matter. 
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Fffect of home drying on retention of several vitamins was measured using green beans, 
tomato puree, zucchini squash, and raspberry and boysenberry leathers. The %of apparent 
vitamin retention was calculated on the basis of vitamin content/g of solids before and after 
drying. Little vitamin C was retained in the dried green beans 12%) and tomato puree (7%), 
while more was retained in the dried zucchini (33%), raspberries (74%), and boysenberries 
(20%). Retention of carotene, which was measured only in dried green beans and tomato 
puree, was almost negligible (5%). Fxcept for the dried blanched green beans, the retentiomi 
of free folacin \as higher (83-130%) than that of total folacin (48-92%) in the dried prod
ucts. The ratio of tree to total folacin wvas almost equal in the dried foods. These results 
suggest that during the preparation and drying of these vegetables and berries some polyglu
tamyl folacin was converted to mono-,di-, and triglutamylI folacin (free folacin). IFrom 60
96% of vitamin B, (unchromatographed extracts) wa,.retained during drying. (Sunmmary by 
Food Science and Tchnohoii Ab.stracts) 1101 

0531 
15407 SIPLITI'TSTOIKSSFR, D.F. and CORLIT" JUNIOR, D.A. Aerobic plate 
counts of frozen blanched vegetables processed in the United States. Journal of 
Food lrotection 43(9): 717-719. 1980. lngl., Sum. Lng)., 7 Refs., Illus. 

Phaseolus rulgaris. Canned beans. Food products. Contamination. USA. 

Aerobic plate counts were determined for 575 packages of frozen vegetables processed by 
24 factories located in 12 states of the USA. The type of vegetable and the method of 
processing both influenced microbial populations; peas yielded some of the lowest counts 
while French style green beans gave higher figures than the cut var. Using the 3-class sam
pling plan of the International Commission on Microbiological Specitications for Foods, the 
acceptance rate for the 115 lots would have been 74% for the maximal acceptable aerobic 
plate count (m) value specification of 105 /g.An acceptance rate of 84% was found for the 
.% (aerobic p ate coun t ) ValuIe speci fication of10 1g. (AIuthor's stnmmarl1)I01 

0532 
14298 INSIIINO, K. and ORIIt;A I)., M.L. Fraccionamiento y caracterizaci6n de 
las proteinas de reserva ms abundantes en las semillas de I'hascolus roukgaris L. 
(Fra"-!ionation and characte'ri:auion of the most abundant reserve proteins in 
'haseolhs vulgaris seeds'). In Avances en laensefianiza y lainvestigaci6n en elCo

3 3 legio de Postgraduados de ('hapingo. Wl~xico. 1973. pp. 3 2 - . Span. 

I'haseolus ruia'riv.Compo'ition. Protein content. Proteins. Analysis. 

A protein Lontent ol 29.8% , consisting ot 75% globulin protein formed by 4 components 
namied .a -, and , was ound in bean var. "negro mecentral". Component o is a non;, 6 
sulfurated c'l coprotoin. containing 4.95%carbohydrat1s and !.19% hexosanine; it was 
isolated h1o0logerni usly by gel filtration. This component shows a min. solubility at pl-1 4.1 
it was not separated b. a treatment of 8 .l ur-a but it was partially separated in an alkaline 
treatment (pit 12.51 during 24 h (Sutioiarvhi' .Pf. 'rans. hi' I.M.IK) 1101 

0533 
16087 MA. Y., BLISS, F.A. and IIALL, T.(. Peptide mapping reveals considerable 
sequence homology anong the three polypeptide subunits of GI storage protein 
from French bean sed. Plant Physiology 66:897-902. 1980. Fngl., Sum. liigl., 20 
Retfs., Illus. 

I'haseolusi'ulgariA. Seed. Proteins. Protein content. Analyss. Enzymes. Snap bean. 

The major storage protein, GI globulin, of bean cv. Tendergreen seeds was subjected to 
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limited proteolysis with trypsin, chymottypsin, papain, proteinase K,and protease V8 and to 

cleavage with cyanogen bromide and 2-{2-nitrophenylsulfanyl)-3-methyl-3'bromoindolenine. 
Mapping of peptides separated from each of the 3 G I subunits by polyacrylamide gel elec

present at similar positions ontrophoresis revealed that many proteoly tic cleavage sites were 
GI subunits are homologous in amino acidthe subunits. Ividence was adduced that the 

of their length. The remaining region (possibly COOll-terminal) of sequence for about 61% 

the subunits appears to be heterologous, with the a subunit bearing an additional met.
 

residue. (Aurhor'ssurnmars') 1101
 

0534 

16086 BROWN, J.W., BLISS, F.A. and HALL, T.C. Microheterogeneity of globu

lin-I storage protein from French bean with isoelectrofocusing. Plant Physiology 

66:838-840. 1980. Engl.. Sum. Engl., 11 Refs., Illus. 

Phascolus vulgaris. Snap bean. Seed. Proteins. Biochemistry. Analysis. 

The major storage protein fraction, globulin-I protein, of French bean was analyzed by 2

dimensional electrophoresis. The protein pattern suggested a more complex system for 

globulin-1 protein than the model of 3 polypeptides, k, 0, and -y, differing in mol. wt. 
proteins showed that each exhibited chargeIsoelectrofocusing analyses of the individual 

microheterogeneity over a smmilsar pHlrnge. lsoelectrofocusing banding patterns may help to 
(Author's sumunderstand the relationships between the globulin-I polypeptide subunits. 

mary) HO I 

See also 0060 0078 W457 0467 
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100 MICROBIOLOGY 

0535 

14294 RAMIREZ, C. and ALEXANDER, M. Evidence suggesting protozoanpredation on Rhizobiumn associated with germinating eeds and in the rhizosphereof beans (Phaseolus vulgaris L.). Applied and Environmental Microbiology 40(3):492-499. 1980. Fngl., Sum. Engi., 27 Refs., Illus. 
Phaseolus vulgaris. Rhizobium phaseolk Seed. Germination. Soil population. Rhizosphere.
Roots. Inhibitors. USA. 

Changes in populations of microorganisms around germinating bean seeds, in the rhizosphere of bean, and ir a model rhizosphere msere studied. Strains of Rhizobiuin phaseoli thatwere resistant to streptomycin and thiram were used, and as fv as 300 R. phaseolicells/gof soil could be enumerated with a selective medium that was devised. A direct role was notevident for bacterial competitors, lytic bacteria, antibiotic-producing microorganisms, bacteriophages, and Bdellovibrio in the suppression of R. phaseoli around germinating seeds andin thc rhizosphere. Protozoa increased in no. in the soil tpon planting of the seeds. Theextent of colonization of soil by R. phaseoli was inversely related to the presence of largeno. of bacteria and protozoa. Colonization of R. phaseoli was improved upon suppression ofprotozoa with thiram and also when the soil was amendedand mannitol to simulate 
with other protozoan inhibitorsseed and root exudation. The data support the view that thedecrease in no. of R. phaseoli is caused by

zoa increasing in no. because they prey on 
an increase in protozoan predation, the proto

bacteria that proliferate by using seed and rootexudates as nutrients. (Author's summary,) 100 i0l 
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0536 
11997 GRAHAM, P.H. Nitr6geno: fuentes quimicas y biol6gicas en la fertiliza
ci6n del frijol. (Nitrogen: chemical and biological sources in bean fertilization). Ca-
Ii, Colombia, Centro Internacional de Agricultura Tropical, 1979. 24p. Span., 3 
Refs., Illus. 

Paper presented at Curso Intensivo de Adiestramiento Posgrado en Investigaci6n pa
ra la Producci6n de Frijol, 4o., Cali, Colombia, 1979. 

Phaseolus vulgaris. Fertilizers. N. Nodulation. Rhizobium. Cultivation. Colombia. 

A report is presented on N fertilization and fixation in bean crops. The selection of N 
sources, the time of application and the amount applied guarantees a higher utilization of N 
by the plant. When the total amount of N required is applied prior to planting, the plant 
only uses 26% of the fertilizer supplied. Nodulation and N-ixation are affected by the supply 
of an appropriate rhizobium, its specificity with thc host, soil pH and temp., nutritional 
factors, the use of toxic products, cultural factors . d the existence of Rhizobiun in the 
soil. Graphics are presented on the levels of N-fixatic . (Summary by C.P.G. Trans. by L.M. 
F) 101 D01 COI 

0537 
14340 GRAHAM, 11.H. et al. Survival of Rhizobiut phaseoliin contact with chem. 
ical seed protectants. Agronomy Journal 72(4):625-627. 1980. Engl., Sum. Engl., 
10 Refs., Illus. 

Phaseolus vulgaris. Rhizobium phaseolL Seed. Seed treatment. Nodulation. Cultivars. Roots. 
Rots. Field experiments. Laboratory experiments. Colombia. 

In the multiple cropping systems used for bean production in L.A., seed treatment isoften 
needed for control of soil pathogens and pests :t c ,n bv incompatible with Rhizobiun 
inoculation. The interaction betv;en Rhizobium and seed protectant is studied. One lab. 
and 3 field studies are reported. The survival of R. phaseoli on bean seeds treated with 
PCNB, thiram, or captan was measured under lab. conditions using standard serial dilution 
and plate count techniques. At Popayan, Colombia (typic dristandept, pH 4.8) the nodula 
tion and nodule development of bean seeds treated with PCNB, thiram, captan, and furadan 
were evaluated, and different inoculation methods, including a gransular soil-applied inocu
lant, compared. Nodulation of beans protected with P'CNB or thiram, and inoculated with 
seed or soil-applied rhizobia was also studied at La Selva, Columbia (typic dristandept, pH 
5.1). While contact wi h I'CNB, thiram or captan on seeds reduced Rhizobiuin survival (with 
captan most toxic) l'CNB-treated seeds maintained counts of 10' rhizobia/g seed until 
almost 48 h after inoculation. Field results demonstrated the delicate balance between 
inoculant and seed protectant. At I'opayan, nodule no./plant was not affected when thiram, 
furadan, or PCNB-treated seeds were inocilated and promptly planted, but delay between 
inoculation and pianting did reduce the nodulation of seeds protected with PCNB or thiram. 
At La Selva, all fungicide treatments lowered nodule no./plant. Seed protection with PCNB 
enhanced nodule development at l'opaan and reduced root rot incidetce at La Selva. 
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Despite the somewhat acid soil conditions the best nodulation at both Popayan and La Selva 
was attained with granular soil-applied inoculants. Further studies on this method of inocu
lation for beans are warranted. (Author's su mmary) 101 

0538 
14233 SAITO, S.M.T., MATSUI, E. and SALATI, E. '"N, fixation, H. evolution 
and C2 1, reduction relationships in Phaseolus vulgaris. Physiologia Plantarum 49 
(1):37-42. 1980. Engl., Sum. Engl., 23 Refs., lllus. 

Phaseolusvulgaris. Nod ilation. Nitrogen fixation. Roots. Rhizobiumn. Age. Plant physiologi
cal proce.ses. 

Three parameters - , N, fixation, C. tl, reduction and H evolution - were measured in a 
study of N. fixation in nodules of bean cv. Venezuela-350 of different ages and kept under 
controlled light and temp. conditions. C. 112 reduction was positively related to the N fixed. 
A standardization of sampling is necessary to keep exptl. errors to a min. To decrease the 
variation between replications, the nodules should be carefully incubated (adequate time 
and temp.), and the samples for chromatography should also be carefully stored. No signifi
cant difference was found in C, H1,reduction in the systems studied -nodulated roots, dis
turbed whole plants and intact plants- during the 1st h of measurement. 1t, evolution was 
detected in nodules over 20 days of age and was positively related to N, fixation and C, H, 
reduction. This measurement was essential to account for the equilibrium between the 3 
parameters in the electron balance ratio. Under phytotron conditions, max. H, evolution 
occurred 20-30 days after planting. Nodulated roots from different plants were used to 
determine the N, fixed and C, 11, reduction, and on av. the ratios C2 f1, :N2 varied between 
7.3-8.3 for all ages. In vivo C, H4 /(3N3 + H2 ) electron balance values were > 1, varying 
from 1.32-1.43. These data suggest that overestimation of actual N, fixation might be 
occurring when using the C, H2 reduction technique, even if taking account for 11 evolu
tion. In this case, this method should be used with great care to avoid an overestimation of 
on av. 32-43% of the actual value. Variation was smaller between the measures of the 3 
parameters when younger nodules were used. (Author'ssummary) 101 

0539 
14232 WATERS JUNIOR, L. et at. Tramlocation of 4 C- photosynthate, carbo
hydrate content, and nitrogen fixation in Phaseolusvulgaris L. during reproductive 
development. Journal of the American Society for Horticultural Science 105(3): 
424-427. 1980. Eng., Sum. Engl., 19 Refs., Illus. 

Phaseolusvulgaris. Tracers. Translocation. Carbohydrate. content. Nitrogen fixation. Nodula
tion. Flowering. Leaves. Roots. Stems. Pods. Sugars. Starch content. Plant development. 
Timing. 

Leaves at nodes 4 or 8 of greenhouse grown 'ean cv. Pucbla 152, were briefly exposed to14 CO, at 35, 48, 63, or 70 days after planting. Prior to flowering, > 85% of the recovered 
"4C-activity translocated in 24 h from node 4 was in roots, nodules, and the lower stein. At 
flowering, radioactivity translocatcd to the lower stem decreased but correspondingly 
increased in nodules. Roots assimilated 45% of translocated-' 4 C throughout the life of the 
node-4 leaf. About 80% of the "'C-activity exported from node 8 at flowering was in middle 
and upper stem sections, but during pod-fill > 85% moved into the pods and < 1% to the 
nodulated root system. Starch conen. in the lower stem increased continuously from flower
ing, but in other plant parts declined after early pod-fill. At mid pod-fll, the concn. of 
soluble sugars in nodules and roots declined and reached a common value in stem sections. 
N (C2 H.) fixation decreased rapidly after peaking at early pod-fill. This decline, which was 
accompanied by loss of lower leaves, occurred in the presence of a high concn. of starch in 
the stem. fIuthor's summary) 101 COI 
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0540 

C.A. DE and DOBEREINER, J.Influencia da13176 LEAL., N.R., MENDON 'A, 
inoculaqlo de Rhizobimirphaseoli na produtividade de feijTo-de-vagem (Phaseolus 

vulgaris). (Influence of Rhizobiuim phaseoli inoculation on snap bean productirity). 

Lavoura 77:F-9. 1974. Port. 

Phascolus vulgaris. Rlrizobiuni phaseoli.Nodulation. N. P. K. Fertilizers. Productivity. Brazil. 

to determine the effecti-
The results are presented of a trial conducted in Papucaia (Brazil) 


veness of Rhizobiran inoculation in snap bean cultivation. A Latin square design was used
 

with 5 replications in 11.2 m' plots. Treatments were: (a) control; (b) PK (90 + 21 111
 

g/m); (c) NPK (30 + 90 4 21 = 141 g/m) + saltpeter; (d)l
1K (90 + 21 = 111 gi m)+ salt

111 g/m), utilizing Chile saltpeter. simple superpihospliate and =
peter; and (e) IPK (90 + 21 
of N, P and K. resp. The inoculum (I) was applied at 100 g/30 kg of 

K chlorate as sources 
one of 7.5 g/linear in. 

seed. Treatments (c) and (d) received 2 applications of saltpeter, each 
ancu 9394 kg/ha for treatments (a), (b), (c).

Av. productions were 7974, 8870, 9172, 9422 
significant differences in production.

(d) and (e), resp. Treatments (c), (d)and (e) showed 
no. and seed size in comparison to treatment (d).

Treatment (e) nodules were greater in 
101 1)01

Results are presented in table form. (Sumnmary by C.P.G. Trans. by L.M.F.) 

0541 
and DAY, J.M. Effects of lime and molybdenum on nodu

13595 FRANCO, A.A. 

lation and nitrogen fixation of thaseolusrtlgaris L. in acid soils of BraziL Turrialba
 

30(1):99-105. 1980. Engi., Sun. Pdrt., Engl., 23 Refs., Illus.
 

Phaseolus vulgaris. Ca. Mo. Fertilizers. Nodulation. Nitrogen fixation. pit. Soils. Soil re

quirements. Developmental stages. Brazil.
 

of levels and types of Mo fertilizer on growth and N
In 3 greenhouse expt. the effects 

Venezuela 350 were studied in acid
fixation of effectively nodulated Phaseolus vulgaris cv. 

sources
and limed soils. Ainmoainm mulybdate and molybdic acid proved equally good 

trace elenrcots were of poor availability. In a red-yellow podzolic soil,
of Mo but fritted 
p11 5.1, liming increased plant growth, nodnlation, N fixation and nodule efficiency. With-

Mo. With low lime levels 
cut lime, plants grew poorly, fixed little N and did not respond to 

(to pl 5.3-6.0), Mo application significantly increased nodulation, N fixation and plant 

growth. Liming to a ptl above 6.0 resulted in plants which grew well, fixed abundant N, 

and did not respond to Mo. These responses were similar in various soils, when other major 

limiting growing factors had been removed. (Author's surmary) 101 DOI 

0542 
Ii.and COOMBS, J. Effects of combined14237 COOKSON, C., HUGHES, 

and bleeding sap composition in
nitrogen on anapleurotic carbon assimilation 

Phaseclus vulgaris L. Planta 148(4):338-345. 1980. Engl., Sum. Engl., 15 Refs.,
 

Illus.
 

Phaseolus r'ulgaris. Nodulation. Nitrogen-fixing bacteria. Amino acids. CO.. Analysis. Sap. 

Dwarf french bears were grown with or without inoculation with rhizobia (strain 3644), 
or ammonium ions). The distribution of

and with or without a ,;ombined N source (nitrate 

radioactivity into products of dark 14(O, assimilation was studied in roots or nodules from 

these plants. A detailed study was also made of the distribution and rates of excretion of N 
of N. Whereas

in xylem bleeding sap in 28-day-old plants grown on the various sources 
glycine, serine and glutamate when incubated

detached nodules accumulated radiuactive 
contained low levels of radioactivitywith 14 CO, bleeding sap from plart roots fed 14CO2 

in these compounds but higher levels in allantoin. Chemical analysis showed allantoin to be 

the major compound transported in the xylem of nodulated plants,whether or not they 

were fed on combined N. In contrast uninoculated plants accumulated mainly amino acids 
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in the bleeding sap, the amount and chemical composition of which depended on the 
combined N source. (Author'ssumnmnary) l01 C03 

0543 
14793 MATINI Z-RODAS, R. Nitrogen fxation and cirbohydrate partitioning
in I'/aseohs rulgaris L. Ph.). Thesis. Fast Lansing, Michigan State University,
1977. 164p. Ingl., Sum. [- l., 65 Refs., Illus. 

Phascohs ruilgaris. Nitrogen fixation. Carbohydrate content. Starch content. Plant vascular 
system. Nodulation. Rhi:ohium phascoli. 

[bie oitoreietic rel.itonhips that may e ist between symbioticN fixation and carbohydrate
partitiontng i ere studied if) -I dry bean cv. Total Soluble carbohydrate and starch contents 
of tie primary nodulI populationl \cre lotnd to be closely correlated in time with N fixa
ildCtivity .Te dne1 in N tixatior activity was ioundto be correlated with loss of 
nodule dry \st., decreased total Noltuble c,.ii1,,iydmiie and starch of nodules and ant increasein soluble carbohydrate and starch in leaves and stems during the early stages of reproduc
tive growth. Starch conci i. as Iioundto decline I wk.prior to the occurrence of N fixation 
maxima, suigesting that hydrolyiss of thispolysaccraride nray contribute energy to the fixatior of N, . "lemporary sile-,ot starch accumulation were found to be restricted primarily to
parenchyma cells of secondary xylem and pith and to uninfected cells in nodules. Reduction 
of carbohydrate movement totie nodule. due to "competition" by reproductive sinks, may
not be tire cause of the observed decline iii N li\ation. It is suggested that a developmentally
compensated genetic program prelispose the noduiles to tileobseved decline in N2 fixa
tion. Thus, loss of nodule competency iii N2 fixation may not be triggered by a reduction
in carbohydrate movenmcnt to such structures but by an activating signal(s) affecting both
nlmdule and losser leaf senescence, probably hormonal in nature. D, bean plants exposed
to 1200 ppr 2 at various developmental stages exhibited higher N fixation rates, higher('()
iodule fresh wt., higher total soluble carbohydrate and slightly higher organic N contents,.
CO 2 treatment during the 4 wk.prior to reproductive growth was found not to extend tire
duration nor prevent the decline of N fixation. The view that the rate of N fixation per se islimited by photosyithate available to the entire symbiotic system is supported. (Author's 
51 niarr' 101 

0544 
14779 A(;UILI RA M.,R.G. I-valuaci6n del efecto simbi6tico de 14 cepas de Rli.
:ohitm phascoli en 3 variedades mejoradas de friol negro de Guatemala. (lEr'alu,
tolt ti 1/ti' Syihjt)tic c/fect of 14 strains of Rhizobjum phascoli in 3 irprot'ed
rariclisoJ Guatema/ao black hcans). Tesis Ing.Agr. Guatemala, Universidad de San 
Carlos de Guatemala, 1975. 45p. Span., 23 Refs., Illus. 

/'/aseohis i'nIkaris. Rhi:ihoti phasroli. Strains. Cultivars. Nitrogen fixation. Nodulation. 
Soil temperature. Dry matter. Guatemala. 

The effect of 8 Colombian strains of Rhi:ohioi OClA no. 1,2, 3, 4, 5, 6, 7, and 8)and 6
Guatemalan strains (ICT.\ no. 21 , 22, 23, 24, 25, and 26) or 3 improved bean var., lpala 72,
San Pedro Pinula, and Negro Jalpatagua, recommended lb. their hi,'Ayields and resistance 
to diseases was evaluated. A split-split plot design was used with 3 replications in which each
exptl. unit consisted of a Leoniard jar with 2 plaits each. Materials and lab. methods are de
scribed indetail. Aniong the conclusions are: (I) srrains ICTA no. 24, 25, 23. 26, 6,2, 5,
and 8 obtained tIre best plant develtopment tn any var.: (2) tire total l)N wt. of nodules,
that coincided witll plant development and I)M, can be an index of' synbiotic efficiency:
(3) strain ICTA no. 26 is recommended Ior var. Ipala 72 and strain ICTA no. 8 for var. Ne
gro Jalpatagua and San Pedro Iintila: (41 strains with a greater infective capacity of var. 
regarding the no. of iotdules/plantl were: ICTA no.6 for Ipala 72: I(1'A no.5 for San Pedro 
Ptinula:
and ICTA no, I and 5 for Negro Jalpatagua. (Sutmmar'h' .I.R.Trans. h' L..I.1K)101 

228 



0545 
15835 GRAIIAM, P.H. Some problems of nodulation and symbiotic nitrogen fixa
tion in Phascohs rulgaris L.:a review. Field Crops Research 4:93-112. 1981. 1ng1., 
Sum. Engl., 145 Refs., Illus. 

Phascohs iulgaris. Rhiiobitim phae'oli. Nitrogen fixation. Nodulation. Genes. CltIivars. 
Soil fertility. Soil temperature. pH. Al. Seed treatment. Intercropping. Colombia. 

Beans are a crop of the small farumer, commonly grown under conditions of low soil fet ility 
and with min. technical inputs. Rhizohittm in oculants are seldom IIsed to reduce depend
ence on combined N, sintce tw, response of beans to inoculation has proved tiovariable. The 
potential for N fixation in beans, and the major genetic, cdaphic, and agrononic factors that 
linlit this potential arc reviewed. L.A. production conditions are cmpii sizcd, and oeas 
ptoposed in which research is needed to overcome currenIt constraints to N, frxation iii the 
crop. (Altttilor 'S".sioarI/ 101 

0546 
15426 TIIOMAS, R.I. and SCtIIRAI).R, [...Ureide metabolism in higher plants. 
f1hytochcrnistry 20:361-371. 1981. Engl.. Sum. Engl., 122 Refs., Illus. 

Phaseolus ivulgaris. N. Metabolism. Plant physiological processes. Nutrient transport. Plant 
assimilation. Nitrogen fixation. Nodulafion. St':ms. Leaves. Roots. Plant tissues. Sap. 

The synthesis, transport and assimilation of the ureide, allittoin and allantoic acid, in 
higher plants are reviewed. Evidence indicates that innodulated l0gutnes urcides are synthe
sized froni products of N,-fixation via purine synthesis and dcgradatioi. Their synthesis in 
other plants also appears to be via purine degradation but is dependent on the inorganic N 
source fed to the plant; greatest urcide production is associated with ainmoniun assimila
tion. The use of ureides rather than amides for N-tr:nspiort from the root to the shoot via 
the xylem stream results in ,n improved C economy of the plant, Good evidence for the 
transport of ureides in the plthoem is lacking for nlost species examined although it is 
assumed to be important, particulatly inifruit and seed dcsc lopmon nt. treides are stored and 
assimilated mainly in the shoot. The precise pathways, localication and regulation of ureide 
assimilation are poorly understood and require further investigation. Simillaitics exist 
between the properties of tle enzymes involved in ureide assimilation in higher plants and in 
microorganisms. Ilowever, the evidence that light appears to be involved in urcide assimila
ion in green tissues suggests that different regulatory iniechitsnts may eN. is in plants Coln

pared with microorganisms. The economically important legumc crops such as soybeans, 
cowpeas,and lhuscohs sp. are all urcide producers. To aid our Understanding of the produc
tivity of these plants knowledge of how ureide-N is converted into seed protein is essentiall. 
(Author's summtari) 10 ! 

0547 
15826 RENNIE, R.J. and KEMP, G.A. Selection for dinitrogen-fixing ability in 
t'hascolus vulgaris .. at two low-temperature regimes. lupLhytica 30:87-95. 0981. 
Engl., Sum. Lngl.. 28 Rcfs. 

I'haseolus vulgaris. Rhizobium phascoli. Nitrogen fixation. Cultivars. Selection. Tempera
ture. Planting. Timing. 

Eleven cv. of P/haseohis rlgaris, inoculated with a comnlercial inoculuni of Rhizoihiu pha
scoli, were grown ina N-frce niedium in the phytotron at 2 temp. regimes corresponding to 
mid-May or early June seedings. Cv. differed in their abilitie- to suppot t N, fixation under 
the 2 temp. regimes. Iarly June seedings fixed more N, thai mid-May ones when grown foa
the same growth period. The anount of N, fixed was correlated with leifarea and leaf and 
shoot wt. It is proposed that the reltionship between N, fixation and these quantitative 
yield characters may help bean breeders in selecting plants with superior N, -fixin atbilities. 
(Author's summari') 101 
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15496 MINCIIIN, F.IIt. et al. Carbon and nitrogen nutrition of nodulated roots of 
grain legumes. Plant, Cell and Envirunment 4:5-26. 1981. -ngl., Sum. lngl., 177 
Refs. 

I'haseohis iitlgariF.Nitrogen fixation. N. CO,. Metabolism. Roots. Nodulation. Plant respira
tion. Plant physiological processes. 

The spatial and temporal relationships between C metabolism and N nutrition in grain 
legumes are of great academic interest with the added bonus that any data for economically 
important spccies may ultinately prove useful to breeders and growers. So far there are lin) 
data which can be used to relate differences in C usage by ally symbiotic association with 
differenc.s in ecnomniic yield. Much research has focussed on the dependence of N, fixation 
on photosyntliate supply,on the C-N relationships of nodulated roots and nodules and oil 
diurnal aiid seasonal profiles of N, fixation. In all these aspects a pl,!tiora of responses have 
been described, often based on insufficiently proven measurement tecliniques; consequently 
unequivocal conclusions cannot be drawn. Little is known about within-species differences 
due to cv., strain of' RIijohitim or environment, or about the proportions of any heritable 
variations whlich nnilit be sufticient:.1 large to merit inclusion aiong the selection criteria of 
grain legiume breeders. Some studies conducted on various grain legumes, including Phaseo
his lu garis, are given. (..Authors snitnarv) 101 

0549 

14717 PAZ, I G. DA lnfltuncia do pli e da nutriWo mineral na nodulaqlio e fixa
'o do nitiog~nio molecular pelo feijoeiro (Phascolus itolaris L.), cultivado em 

soluq'lfo nutritiva. (Influence oj pll and miocral nutrition oi nodlation and N, 
fiatio bi, eans cultiiated in mitrient solution). Tese Mag. Sc. Piracicaba-SP, 

Brasil, Universidade de Sa' Paulo. Fscola Superior de Agricultural "Luiz de Quei
roz", 1978. 186p. Port., Slam. Port., I ngh., 214 Refs. 

Ihascohs rulgaris.Nodulation. Nitrogen fixation. Plant nutrition. N. 1). Mo. Nutrient solu
tion. Growth. Roots. 

l'hree bean var. were grown in nutrient solution during 2 periods (25 and 45 days). Tie 
effects of combined N (as NO3 at the levels of 0. 0.3, 0.6. 1.2, and 3.0 mM/I), pt (4.0, 
5.0, 6.0, and 7.0), Ca supply (0.01, 00, 0.25, 0.50, 1.25, and 2.50 rnM/i), salinity (5.0 
mMl NaCI), P1supply (0.01, 0.05, 0.20, 0.25, and 1.25 intl/l, Al toxicity (5 and 10 ppm), 
Mo toxicity (10 and 20 ppm), and Fe and Mo deficiencies on nodule growth and N,-fixa
tion were studied; numeral composition (Ca and P expt. only) was also determined. Main 
conclusions were that growth was promoted by increasing the level of combined N; only 
the starter treatments (0.3 and 1.2 ua/l) promoted nodulation and N,-fixation as 
determined by nitrogenase activity (acetylene reduction technique). lligher DM production 
was observed at pll 6.0-7.0 whereas at pit 4.0 poor growth could be due to low N -fixation. 
A favourable Ca effect on the parameters under study was observed up to the level of 1.25 
mA'/!. A non-linear response to P supply was also verified. Excess Al and Mn inhibited 
undulation, small root growth, and N,-fixation. No effect was observed in the treatments 
without Mo. Mite infestation in the treatment without Fe did not allow to draw conclu
sions. (/Author's smnilar.i) 101 CO I 

See also 0147 0182 0331 0535 
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JOO ECONOMICS AND DEVELOPMENT
 

0550 
11876 VILLEGAS, A.J. Granos leguminosas. (Legume grains). In-. Cereales y 
granos leguminosos. Caracas, Banco Central de Venezuela. Coleccl6n Agricultura en 
Venezuela no. 3. 1978. pp.299-471. Span., Illus. 

Phaseolus vulgaris. Vigna unguiculata. Productivity. Costs. Economics. Technology. Cultiva
tion. Venezuela. 

An extensive study is presented on the legume species of general consumption in Venezuela 
(Phaseolus vulgaris, Vigna sinensis and Cajanus indicus), divided into 3 parts: the general 
situation of the crop; fundamental problems and their solutions. Genera! analysis compre
hends the following aspects for each one of the species: production (area planted and type, 
variation of tendency, geographic distribution, yields and production systems, and elements 
involved); consumption (apparent, domestic, industrial, per capita and the intl ace of 
prices on consumption); markets (supply and demand, prices, margins of profit, channels of 
distribution and marketing services); foreign trade (imports and exports, commercial po
licies, subsidies and price levels); services (extension, research on var. and genetic breeding, 
agronomic practices including plant density, the use of fertilizers, irrigation, pest and disease 
control and ecological conditions); financing and credit (sources, classes, amount, finality 
and conditions); applied policies (agrarian reform, marketing policies, policies on import
promotion and substitution); technological level (mechanization and the use of pesticides 
and certified seed). Among the possible solutions to problems, the following fundamental 
policies were developed: the establishment of a desirable and feasible annual consumption

1per capita; consideration of the quantity of internal supply ano the quantity of national 
production. Statistics are presented on the tabulated data of each one of the previous as
pects of the general study. (Summary by C.P.G. Trans.by L.M..) J00 

0551 

13170 MOURA, P.A.M. DE Importincia econ6mica da cultura do feijffo em Minas 
Gerais. (Economic importance of bean cultivation in Minas Gerais). Informe Agro
pecurioA(46):3-6. 1978. Port., Illus. 

Phaseohsv',gais. Production. Productivity. Consumption. Storage. Brazil. 

Data, tables and graphics are presented on bean production and its perspectives in the state 
of Minas Gerais. the 2nd bean producer in Brazil. Beans occupy the 3rd place among the 
most important crops in the country's economy. During the 1977-78 rainy season a total 
area of 236,655 ha was harvested with a production of 117,006 t. During the dry season 
322,729 ha were harvested with a production of 160,480 t (2% reduction in planted area 
and a 7% ieduction in production with respect to the former). Bean consumption in the 
state is related to population increase. Minas Gerais imports beans from other states, 
especially Parand. Fixed bean prices presented av. alterations of 32-40% . Monthly and 
yearly variations were evaluated by variance analysis and it was concluded that there exists 
variation in the av. prices among mo. A network of official stores facilitates storage; how
ever, between 1977-78 an excessive bean supply (70% of the stock) was observed in some 
state agencies. Crop expansion is recommended in Minas Gerais since production costs are 
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less than the min. price and furthermore, less than market prices. (Summary by 1.B. Trans. 
by LM.F.) J00 

0552 
13196 ALDANA DE LEON, L.F. Anuitsis de [a problemitica de frijol en el sur
orlente de Guatemala. (Analysis of the technical bean problems In south eastern 
Guatemala). Guatemala, Instituto de Ciencia y Tecnologfa Agrfcolas, 1980. 8p. 
Span., Ilus. 

Phaseolus vulgaris. Plant breeding. Entomology. Production. Consumption. Cultivation. 
Guatemala. 

An analysis is presented of the activities of ICTA (Instituto de Ciencia y Tecnologia Agrfco
las), through their Bean Production Program in SE Guatemala, which pretend to generate 
and promote the use of science technology in bean cultivation. This subtropical dry forest 
region, that produces 40% of the total national bean production, presents an irregular pluvial 
distribution, does not have pest- and disease-resistant var. and presents low fertility soils. 
From the evaluation of material from CIAT and the U. of Michigan, promissory var. result
ed: Culapa 72, Negro jalpatagua, lpala 72,Tumalba I and Porrillo 1. Crosses with Rabia de 
Gato (early-maturing) produced drought-resistant lines. Approx. 8000 materials from the 
CIAT Germplasm Bank have been evaluated for resistance to the golden mosaic virus and 
other diseases. ICTA Intiapan, ICI'A Quetzal and ICTA Tamazulapa are promissory geno
types for their adaptability, yield potential, piant architecture and pest and disease resist
ance. Carbofuran and phorate gave the best results in controlling Empoasca and Bemisia. 
Lines tolerant to certain pests have been obtained; however, in 1977 entomological re
search was paralized. In monoculture, the best results were obtained with 250,000 plants/ha 
and when associated with maize, 166,000 plants/ha. With respect to fertilization, the best 
results were obtained with 30 kg N/ha and 40 kg P/ha, at planting and in band application. 
The future plans of the Program are included. (Summary by I.B. Trans. by L.M.F.) J00 F00 
G00 
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13199 AGUIRRE, J.A. and OVIEDO, R. Anilisis econ6mico del cultivo de frijol 
en los departamentos de San Vicente, Cabafias, Cuscatlin y San Salvador, El Salva
dor. (Economic analysis of bean cultivation in the'states of San Vicente, Cabaflas, 
Cuscatlan and San Salvador, El Salvador). Guatemala. Convenic !ICA/ZN-ROCAP 
Serie Publicaci6n Miscelinea no. 97. 1972. 38p. Span., 4 Refs. 

Phaseolus vulgaris. Economics. Production. Technology evaluation. Technological package. 
Costs. El Salvador. 

An economic analysis is presented on bean cultivation in the states of San Vicente, Cabaias, 
Cuscatlin and San Salvador, El Salvador, which was conducted at 2 levels: technified culti
vation (20 observations) and traditional cultivation (10 observations). The study case 
method was used and for each farm economic indicators were measured related to the area, 
yield, labor, inputs and others. Furthermore, the main problems felt by the farmer were 
analyzed. It is concluded that (1) the application of technology is economically justified; 
(2) tenancy affects the use of an improved technological level; (3) seed and fertilizer are the 
technological inputs of highest profitability; (4) crop management is the most profitable of 
all the operations; (5) the existence of an optimum production level corresponds to the 
larger sized farms and production vol (6) the highest technological level permits lacger units 
to operatp; (7) the use of the technological package can be improved; (8) the resistance to 
adopt the technological package many times is due to the lack of economic resources; (9) 
the soil and climate cause many of the problems found in cultivation; (10) pest control is 
sometimes excessive and (11) the availability and price of improved seed limits its use. A 
literature review is included along with data on studies conducted in Guatemala, Honduras, 
Nicaragua and Costa Rica. (Summary by LB. Trans. by L.M.F.) J00 
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13501 CENTRO AGRONOMICO TROPICAL DE INVESTIGACION Y EN-
SERANZA. Alternativa para el mejoramiento del sistema maiz-frijol en relevo 
practicado por pequefios agricultores de Samulali, Nicaragua. (Alternative for 
improving the maize/bean relay system practiced by small farmers in Samulali, 
Nicaragua). Turrialba, Costa Rica. Programa de Cultivos Anuales, 1979. 96p. 
Span., II Refs., Illus. 

Phaseolusvulgaris. Zea mays. Intercropping. Technology evaluation. Climaiic requirements. 
Soil requirements. Economics. Land preparation. Cultivation. Fertilizers Pest control. 
Disease control Harvesting. Yields. Costs. Nicaragua. 

An alternative is presented to improve the technology of managing maize/bean systems, 
derived from experiences obtained on small farms of the Samulali farm community as 
part of a joint research program of CATIE/INTA (Centro Agron6mico Tropical de Inves
tigaci6n y Ensefianza/lnstituto Nacional de Tecnologfa Agropecuaria). A description is 
given ori the ecologic environment (geographic situation, climate, soils), biotic factors 
(weeds and pests), socioeconomic factors (infrastructure, land usage and yields, availabil
ity of land and labor), and agronomic characteristics of the system including the tech
nology of management presented as an alternative to improve the maize/bean relay system 
used by farmers, which shows limiting factors with regard to the fertilization regime and 
the spatial planting arrangement. The new alternative proposes the use of improved planting 
material (var. NB-2 or hybrids tl-5 or X-105A), N and 1'20, fertilization (75 and 58.5 
kg/ha, resp.), split applications of fertilizers (at planting, 25 and 45 days afterwards), 
maize harvesting during the 1st and 2nd wk. of Oct. to minimize Sitophilus sp. ififestation, 
a 0.2 x 0.2 m planting distance for beans on each row of maize, 2 seeds/site with a density 
of 250,000 plants/ha, and bean fertilization with band application of 30 kg Na/ha im
mediately after planting and before maize defoliation. Annexes are included on exptl. 
evidence, economic analysis of the proposed alternative, its yields and costs, and insects 
with a higher potential for economic damage to the system. (Sumnary by LB. Trans. 
by L.M.F.) J00 D03 
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12748 ARCIA, G. and SANDERS, J.H. Ex ante analysis of new bean technology 
in Southern Huila. Cali, Colombia, Centro Internacional de Agricultura Tropical, 
1980. 24p. Engl., 5 Refs. 

Phaseolus vulgaris. Technology. Technological package. Production. Economics. Cultivation 
systems. Costs. Colombia. 

The trials conducted by CIATs Bean Economics Program in southern Huila (Colombia) have 
indicated that in this region monoculture bean yields can be increased 1-1.5 t/ha through 
improved agronomic practices. This paper is an ex ante analysis of the effect of this new 
technology on farmers' income, taking into account factors that could potentially limit their 
adoption. Linear programming, with activities including both current and potential technol
ogies, was used. Farms were divided according to size and soil fertility. A technology 
proposed by the CIAT (new agronomic practices and storage) for beans is analyzed as 
compared to the adoption of a new coffee technology, taking into account credit, prices,and 
the rate of return on capital. It is concluded that improved agronomic practices alone do not 
affect income; however, in combination with the use of storage, economic incentives to 
adopt the technological package are produced. This can be accomplished with more flexible 
credit conditions, In relation to the model used for analyses, the factor risk and probabilistic 
and stochastic input-output coefficients could be incorporated into the farmers' objective 
functions. Finally the presence of a new category of farmers able to take risks in production 
and marketing was detected. The identification of special characteristics of this category will 
be an objective of future research, that wiJl be based on quadratic programming. (Summary 
by F.A.E. Trans. by L.M.F.) 100 
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12698 QULDA, 0., KAGEYAMA, A.A. and SILVA, J.F.G. DA EvoIuqo recente 
das culturas de arroz e f. ijlo no Brasil. (R(ecent evolution of bean and rice crops 
in Brazil). Brasilia, Brasil. Ministerio da Agricultura. Cole"lo Estudos sobre 
Desenvolvi'nento Agrfcola no. 8. 1979. 901:. *ort., 37 Refs., Illus. 

'/hascolusvulgaris. Economics. Production. Productivity. Consumption. Brazil. 

The situation of traditional agriculture, especially of bean and rice cultivation, is evaluated 
in the context ot tit,process of national development and capitalist expansion in Brazil. 
Within the difficult capitalistic development in Brazil, the basic products of current 
consumption, such as rice and beans, come from small farmers and aie destined to urban 
and suburban working classes. In the case of rice, typical capitalist productions already
exist in Rio (;rande do Sitl and in Central-Western factories. In general, capitalist expansion 
eliminated food crops, substitutin- them with crops that produce moic income such as soy
beans, sugar cane, anm.oranges. Bean crops, at not being absorbed by entrepreneurial 
agriculture, arc located each time further assay from the urban centers, thus increasing the 
no. of middlemen. Bean production increases due exclusively to the expansion in cultivated 
area, not to technification or higher productivity. A protection policy for small food crops 
is recommended. (Sunimary ,. I IR. Trans. hy L.,.I.-) JO0 

0557 
6058 RUIZ I)ELONI)ONO, N. er al. Estudio agroecon6mico del procso de pro
ducci6n de frijol (Phaseolus vulgaris) en Colombia. (Agroecongnic study on the 
process of bean production in Colombia). Calil, Colombia, Centro Internacional de 
Agricultura Tropical. 1975?. 174p. Span., Illus. 

Phaseolus vulgaris. Production. Rotational crops. Cultivation systems. Planting. Economics. 
Yields. Cultivation. 

A methodology is presented on how to study bean production processes and its on-farm 
application in Colombia. 'Tie main objectives are to identify the factors limiting production 
and productivity, availability and use of resources, credit, technical assistance, markets, 
pest and weed distribution and intensity, production costs, and crop profit. The study
consists of various stages: definition of the problem, antecedents, interviews with techni
cians and administrators, bibliographic review, definition of objectives and variables, ques
tionnaires, pilot and final surveys, selection of areas (Antioquia, Huila, Na, ifio, and Valle 
del Cauca), municipalities, and producers ( 177 farms with an av. of 25 ha). The av. area of 
bean crops is 6 ha with great differences among states; more than 60% of the cultivation is 
shared with other crops such as maize, coffee, plantain, soybeans, cassava, aracacha, peas
and potatoes. Lxcept farmers of the VaIL, and to a lesser extent, those that only cultivate 
beans in Iluila, the great majority of cultivators did not have adequate mechanical equip
inent for preparation, planting, harvesting, and irrigation. Seventy % are landowners, 
10% tenants, and 17% sharecroppers. It is considered that beans need less irrigation, should 
be harvested quickly, and that it is the crop that produces the greatest profit; however, it is 
considered to be the crop representing the highest risk. Planting systems are described: on 
flat rows; multiple cropping on ridges; multiple cropping without rows; multiple cropping 
in the same flat row; multiple cropping in different rows, and mixed multiple cropping.
Only 12% of the cultivators use improved seed and during the study, 86, 48 and 34% planted 
red, black, and both types of beans, resp. Data are presented on the intensity of land use; 
principle pests, diseases, and wseeds arc evaluated. Information on costs, storage, and mar
keting are also included. (Sunmniary bY LB.Trans. by L.M.F.) J00 

0558 
11657 DULI.EY, R.D., CAMARGO, J.R.V. DE and NORONHA, H.F. DE 
Custo de produq~o e antilise da renda da cultura do feijfo das a'guas e da seca, 
nas sub-regiaes de Avar6 e Itapeva, 1973. (Production costs and analysis of bean 
crop profitability under irrigated and dry conditions in the AvarM and It'peva 
subregions, 1973'. S o Paulo, Instituto de Economia Agricola. Projeto IEA/04, 
1976. 41 p. Port., 8 Refs. 
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Phaseolusvulgaris. Production. Costs. Yields. Productivity. Irrigation. Drought. Economics. 
Brazil. 

The production costs of bean cultivation under irrigated and dry conditions in the Avar3 
and Itapeva subregions (Sa'o Paulo, Brazil) were estimated and production efficiency was 
analyzed. The following were determined: (1) ph) i,;a requirements of production 
factors/ha; (2) production costs and profitability of 3 sizes of cultivations (1, 0-12.9 Iha; I1, 
12.10-24.19 ha, and Il, > 24.20 la); and (3) the relationship between the total av. cost 
and the variables area, production, and yield. Mathematical models were adjusted to the 
data obtained from cultivators. A positive net profit was obtained, based on the av. yield 
of irrigated crops with a production between 24.21-2137 sacks, as well as crops grown 
under dry conditions with an av. production less than 1227.14 sacks. According to av. 
productions, irrigated beans with yields between 6.47-16.5 sacks, Showed a positive net 
profit, as well as beans grown under dry conditions with yields between 2.89-32 sacks. 
The highest av. yield icr irrigated beans was I1 (9.98 sacks) and for beans grown under dry 
conditions, 1 ( 11.73 sacks). The av. operational cost/ha was less in Ill for irrigated beans 
and in II for beans grown under dry conditions. Labor was the factor that most affected 
total costs (28 and 20-28%, for beans under irrigated and dry conditions, resp.). Operational 
cost/ha is approx. 11% less when animal traction is used. (Summary by I.B. Trats. by L.M. 
F.) J00 D00 
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12927 SANDERS, J.H. and LYNAM, J.11. New technology production and small 
farmers: some experience with beans and cassava. Cari, Colombia, Centro Interna
cional de Agricultura Tropical, 1979. 43p. E'ngi., 20 Refs., Illus. 

Phaseohs vulgaris. Production. Technology. Income. Cultivation. Cultivars. Economics. 
Colombia. 

The production of new technology as an instrument variable and its performance in an 
economic environment are analyzed; in this .se, L.A. cassava and bean cultivators. In the 
1st section, related to the economic signals in L.A. and the objective functions of a research 
institute, it is suggested that (he migration process has not originated a considerable increase 
in productivity or welfare of the rural migrants and the convenience of a public sector 
commitment to produce new technology for the small farmers, as main beneficiaries, is 
indicated. In the 2nd section, farm data from Colombia are utilized to determine the cx
ante income effects of new technology; some simple agronomic innovations will increase 
cassava and bean producers' income. Finally the efficiency of new technology as an 
instrument variable is analyzed and to maximize future diffusion of new var. and associated 
technology, research needs to be directed to the requirements of small farmers in secondary 
agricultural areas. (Surnmary bY LB. Trans. b)' L.M.t.) i0 

0560 
13603 INIANTE, M. Anilisis agroecon6mico asoc;i do con la generaci6n y trans
ferencia de tecnologia: e-itudios de casos. (Agroecoaoinic attal ,sis associatedwith 
the generation and transferof technology: casestudies). In Taller sobre rransferen
cia de Tecnologia Agricola, Guatemala, 1978. Guatemala, Instituto Interamericano 
de Ciencias Agricolas. Informes de Conferencias, Cursos y Reuniones no. 175. 
1978. pp.4.1-4.35. Span., Illus. 

Phaseolus vulgaris. Technology. Technotogy evaluation. Economics. Cultivation. Yields. 
Labour. Marketing. Colombia. 

A model of compilation and interpretation of agroeconomic information is sustained and 
applied to bean production systems in Colombia. The analysis is based on the following 
hypotheses: (I) technology is an instrument for development; (2) producersadopt technolo
gy which is adequate for the structure confronted and the objectives pursued. The study "as 

235 

http:pp.4.1-4.35
http:12.10-24.19


conducted in the principal bean-producing areas in Colombia (states of Valle, Huila, Narifio, 
and Antioquia). Farms were organized in groups of small, intermediate, and large producers. 
The model used includes variables related to 4 main aspects: structure (land tenancy, size 
of the property, relief, installments), objectives and behavior of the producer, and effec
tiveness oi the process (yield/ha, destination of the product, and production costs). These 
variables arc analyzed ana it is concluded that ( 1) technology is a means to attain a greater 
development of the iopulatiot; (2) it should be specific to each type of producer; (3) it 
should be in equilibrium with other service, offered to the producer. Interdisciplinary 
research work is recommended along with technical ass'stcnce, credit, marketing, and the 
organization of producers; production systems, cl:racteistics of the producer, the process 
confronted and the institutions at their service are noted Te( hnology should also be adapta
ble to the objectives of th." producer and to the efticie~icy indices he has of the mentioned 
technology. (Summarv by t'1.I . Trans. bh L..) J00 
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12664 ALVARADO, L. and SANDERS, J.H. Anrlisis econ6mico de los experimen
tos de PROMYF con frijol en postrera, Honduras 1976. (Economic analysis of 
PROM YI"experiments with beans during the second planting season). Cali, Colom
bia, Centro Internacional de Agricultura Tropical, 1977. 51 p. Span., 3 Refs. 

Phascolus vulgaris. Economics. Technology evaluation. Cultivation. Fertilizers. Herbicides. 
Cultivars. Yields. Agronomic characters. Pest control. Costs. Income. Productivity. Hondu
ras. 

In 1976 expt. were conducted on var. trials, fertilization, insecticides, and herbicides in 
order to identify new technology that could be introduced into small- and intermediate
scale bean production in Ilonduras. Factors of a complete technological package were also 
discarded to identify the most important restraints of production in several localities during 
the 2nd planting season of the yr (postrera). Results of economic analysis carried out 
indicate that it is necessary to find a new improved var. if good returns in income are to 
be obtained. The use of fertilizers and insecticides increased costs. It is recommended to 
work more in the area of preventive pest control if a drastic reduction in yields is to be 
avoided. (Sunimarr by .A.. Trans. b' L.,.I.P.) J00 
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12926 SANI)IRS, J.11. ard LYNAM, J.K. Economic analysis of new technology 
in the bean and cassava farm trials of CIAT. Cali, Colombia, Centro Internacional 
de Agricultura Tropical, 1980. 2 5p. :ngl., 2 Refs., Illus. 

Phaseolus vulgaris. Economics. Technology. Technology evaluation. Field experiments. 
Research. Colombia. 

The process of economic evaluation of new technology in farm trials of the Centro Interna
cional de Agricultura Tropical. CIAT - Colombia, is defined and illustrated. The economic 
component in the design and evaluation of farm trials is analyzed: the basic research 
problem of these trials is the profitability of synergistic effects of input complementarity 
and the goal is the ex-ante evaluation of the farm level effect of new technology. The 
available data on the evaluation of cassava and bean technology at CIAT are used to 
illustrate the information going back into resvarch design and forwarded to the national 
organization. In cassava the selection between fresh and industrial starch markets will 
considerably aflect the profitability of' a new var. due to the 40-50% price discount in the 
secondary market. In beans, farm trials concentrated on the evaluation of improved 
agronomic practices; when these were combined with complementary policy measures as 
credit and storage, siibstantial income gains were possible. (Sunimary by I.B. Trans. by L. 
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Programa nacional de frijol. Informe 1978. (National Belan14745 LENIZ, R. 
1978 Report). \1\icc, Secretaria de AgricultUra y Recursos Ilidraulicos.Program. 

Instituto Nationai de Investigaciolnes :\gricolas, 1980. 220p. Span., I1us. 

l'haseolus rul4taris. Research. L'romye'es phaseoli. Isariopsis griscola, W'hetzelinit, schrotio. 

rini. Bean common mosaic virus. Bean golden mosaic virus. I:mpoasca sp. 1:pilachna rari'es. 

Apion godman. l)iahiotica baltvata. Plant breeding. Germplasm. Cultivation. Cultivationtis. 

systems. Rhizohiti phascoli. Mexico. 

The reports made by researcers o" tileNIC\.lean National Bean program in 1978 in tile 

exptl. fields of the 9 rv:.earch centers in the counLtry are suinniaried. Researchdifferent 
conducted by tie proeraii are tlotused on studying the idenitifiration of some viruses, the 

proilens caused by rust, coimon osaic. angular ]eatspot, whit i mold, golden mosaic, 

and pests such as- lnpoas(a sp., Flpila(hna iarii-estis, ..lpion godimani, l)iahrotica balteata, 

and Asphrindlia sp. \Work sas conducted on improving high-yielding var., resistant to 
with a to niercially acceptable grain. Genetic improvmetimportant regional diseases and 

was done for irrigation fa ing and rainy season cropping, intercroppilg and in iOnio

rulture inclutrdinig aspects Such as: crossing, advance and selection of segregating material, 
emphasized the iniproveiment ofgernmplasm evaluartion and yield trials. Other studies 

agroitonic praetil,-: as as piepari itii according to ditfernt inethods of cultivawsell soil 
tion, amendment" or sodium soils, trials swithindigenous strains of RIhizbim phasoli, 
plant~ng date, density, fertilization, weed control, and the iiitercropping sy'stem. Results 
obtaiiteO c(nstitute advances III res:irch on bean cultivation conducted iii different re.gions 
oif' tile cruniiit ry. (Stmmarv I'( I(. .Trats, bv /...11./ .I O0 1)00 (;00 
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11184 (ROZC) S., S.A. Proyecto de rehabilitacimn y diversificaci6n agricola 
-Predia- Ilonduras: infoirne final. (Agricultural recestablishiient antd riversification 
project -Predia- Ilonluras.final report). legucigalpa, londuras, ()rganizaci6n de las 
Naciones Unidas para LaAgricultura y laA\i1en taci6n, 1977. 26p. Spaot. 

Phascolusrulgaris. Agricultural projects. (ultivation. Technology. Research. Honduras. 

a
 
part of the emergent program f r rebuilding 0Honduras, that ains to train personnel inthe
 
irrigation and production of rice, vegetables, fruits, and oleaginous ,.rops, orientate tech-

Itician s on tie transnis sion of techniology to farmers and peasants, and provide con siultaucy
 

to agricultural regionals on the solution o technological problems included inthe program.
 
The following aspects are discussed: (I) coisultanCy it)the maie and bean program (com-


A report is given oil tile ProyeCto dteRetiabilitacii,)it y l)iversilicacitin Agricola (1PR III)IA), 

,

parison of var., plan ting distances, response of beanis to N, 1)and inoculationt, effect of 
herbicides on weed control, pest control, evaluation of the removal of production factors,
 
inultiplication of pattiOget-ftree seed): (2) cooperation and conisultancy to the Programa de
 
Investigaci6n Nacional de Ftiiol (introduction rof outstanding selected material from the
 

Instituto (entroamericano de Tecilogia AgropeCuari:i, ICTA,and the Centrii Internacional
 
de Agricultura riopical, CIAT,cooperation with tie breelin proraln (3) consultancy to
 
tie castoi-oil plant project and to tile Suthern regon rf' Iloduras, emphasizing pigeon pea
 
and sesame seed crops. (Sulmart' I I.M.S. Trans. i' Jl0)t, I.1) 
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14206 SOBIRAL, (. I)emanda de alimentos no Brasit: arroz, batatinha, feii3o, car
ne e leite periodo 1950-70. (F.no dinand in Brazil, rice, potato, beans, hi'e,anid 

milk .or 1950-70). lese M-g. Sc. S;TIPaulo, Irasil, Ulniversidade ie S~i, Paulo. 
Escola Superior tieAgricultura lril LieQueiroz, 1973. 133p. Port.. Sum. Port., 
l'ngl.,
49 Refs. 

PIhaveolos risgari'. Fconomics. Production. Marketing. Consumption. Statistical analysis. 
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An analytical picture ottiletood consumption level o the Brazilian population is presentedincluding estimates of demand elasticity coeftlicients for 5 important staple foods (rice,potatoes, beans, mcat, and milk) trom 1950-70 to provide subsidies for decision making of'economic policies related to the demand tor Ioads il Bra zil. The economic model used %sasthat of the demand theory. The statistical material consisted of secoindary time series datasfor all of Brazil, which were obtained rom various sources. Illthe statistical analysis. 5alternative functional form s were used: (a) bilogarithriic tunctiol (,Model I):(b)senilogarithmic function (lodel Ill; c) inverse logarithmic function (Model 111);(dl) linearFunction utilizing Istdilerences (Model IV): and (etbi-logarithnic hinction employing tieratios betvseen the consecuLtive obstrvations of tie variables (I itleV). The adjustment oftie models was made bymultiple regression analysis, using tie regular least squares method.
The selection at"dniand equatiols wais miade witi th liclp at the step-wise regreo:ionprogram, and the "t" test as %%ell the "t" test and the test of I)urbin-Watson. Thle mostsatislactory results were those obtained trom the Model I, II. and Ill. Main limitationsobserved were tie lack of reliability o(ifthe statistical data eimployed and problems otiiiterpreting oie of the coelicicuits t'elasticity (due to niulticolinearit, among importantvariables in the models). An atteplt stould bli made to attaiin an efltective collaboration among tie institutions for a subsequent planlling of" the \\ork to he conducted. It Nsas
concluded that the price of beans and rice and the degree of urbatniation \were exertin,

anrinfluence oiiproduct consumption. The hightest was
influence e.xerted by the price
for beans, fotllowed by price for ;ice and urbianization. Beans presented a relative priceinelastic demand, 
 \%as rice,aid it noted that [)calls, and potattoes arc substitute products
cassava llour is a coniplcmentary product of bans.The decree of urt:.uization sho\\ed adirect relationship with bean consumption and the levelof nin. wagesas not eserting anystatistically signiicant inluuelice on bea consuiptiion. ({tatthor'ssilnuari.) .100 
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2868 FEIJAO. (Beans). Acompaltiamento da Situaq-io Agropecuiria do Parailu 
5(1):62-66. 1979. Port., Illus. 

Phaseohsvulgaris. Production. Productivity. Marketing. Economics. 

The situation of bean cultivation in the state ofl Paranzi, Brazil. is described: althugh it isconsidered one of tie most inmportant crops, it is a 'tubsistence crop of lw prodctivity.

and in 90% of the area it is grown in association with other crops. An increase in the no.of
middlemen is noted 
and the problems of equilibiium between supply and demand areindicated along with the role of imports, the previsions made for crops for several yr.
support programs tor farners (improved 
 seed quality and credit), Prices, most cultivated 
var., and the most representative regions. (Suninari' bi I.B. Trans-. hi' 1..L.) J00
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12311 
 BANl.uAS F., R. et al.Proyecto de fomento de laproduccion de maiz y
frijol y transferencia de tecnologia en el departamento de F] Paraiso, destimiado a
respaldar una solicitud de donaci6n del Banco Interamericano de Desarrollo.(Dev'elopnent pro/cLc! o maize atd bean production and the transf.'r of technoogir
in tihe, 1:1state olf Parai'so, outended to back a request .lorcontrihtionu to the Iter-
Anerican lD'uelac ent Ban). Tegucigalpa, Ilonduras, Secretarfa de Recursos Na
turales, 1975. 57p. Span., Illus. 

I'ia'eols iulgaris. Zea na.vs. Agricultural projects. Cultivation. Production. Technology. 
Costs. Ionduras. 

A detailed developmen tproject for the production of'maize and beans (tle 2 major grainsin londuras) in ii unicipali ties of IDani,ttile I1tParai(so, and .acaleapa is given. The project,
intended to back i request for contribution to tte IDIB, also studies tiletrantsfer of technology atid has the following definite objectives: (I)establishment of a methodology to verify
technology and its transl'cr to small and intermediate farmers: (2) training of personnel to 
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carry out the project and allow its future expansion; and (3) take advantage of tileresults 
of research of international and national centers, especially CIMMYT and CIAT. Data are 
included on the project background (proposal, executor, and type of project), objectives, 
criteria, statistics, available infrastructure and services, beneficiaries, description of the 
project, goals, technology for maize and bean production, detailed work program, resources 
required, training of personnel, total cost, expected productions in the 3rd yr, administra
tive organization, the project in relation to the loan 310/SF-II0. (Sutnarrh'b.LB.Trans. bi 
L.M.F.) 1.0 

0568 
14750 TELLEZ E., F.F. El cambio de tecnologia en [a producci6n del frejol en 
Chancay-Lambayeque. (Change of technology in bean production in Chancay'
L..,rbayrequej. Tesis Mag. Sc. Lima, lPertr, Universidad Nacional Agraria La Molina, 
1980. i25p. Span., Sum. Span., 33 Refs., Illus. 

Phaseolus rulgaris. Technology. Technology evaluation. Production. Productivity. Costs. 
Income. Economics. Peru. 

'file characteristics and consequences of the technical change promoted by the Centro Re
gional de Investigaci6n Agraria (CRIA 11),Chiclayo, in the Valle de Chancay, Lambayeque 
(Peru) were assessed. Transfer of technology to the field consists of new var. and improved 
practices of land preparation, planting, and phytosanitary control. A linear programming 
model was used to investigate the resources that limit different crop production in the area 
and to what extent the use of these resources is enhanced with the improved technology for 
bean production. It was found that the change in technology increased the productivity of 
available resources; likewise, tie use of underdeveloped resources was increased in tL 2nd 
planting season (April-Sept.). The adoption of improved technology' increases farmers' 
income, but does not improve the distribution of income in the area since this depends on 
the distribution of land tenancy. Approx. 60% of the farms represent 10% of the total area 
cultivated in the valley in 1976 and currently the situation remains the same. The estimated 
coefficient of Gini (0.72) indicates the degree of disparity of land tenancy among the farms. 
Among the limitations to the adoption are the scarce implercentationr of transfer and the 
reduced supply of new seeds. (Extracted from author's sumnmarr. Trans. hy I,.M.I,) J00 

0569 

15202 BRAVO, G.1. Potential and problems of production of dry beans (Phaseo
his r'ulgaris) in tie lowland tropics. In Asean Workshop on Grain Legumes, 1st., Ci
payung, Bogor, 1974. Proceedings. Bogor, Indonesia, 1974. 19p. lngi. 

Phaseohs ulgaris. Production. Productivity. Cultivation systems. Economics. Technology. 
Technological package. Indonesia. 

Several problems affecting bean cultivation in the lowland tropics are discussed: non-pro
fitability of tire crop; high risk; its disadvantage in competition with other crops; traditional 
cultivation systems and management; the size of production areas: tilelack of an adequate 
technological package, research on specific aspects and exptl. data, as well as experts and 
specialists in production systems. These should be trained inother areas in Ecuador, Guate

mala, Honduras, Nicaragua, Planama, lIASalvador, and perhaps inother countries. Several 
solutions are given to develop bean yield potential in these countries and solve the afure
mentioned problems. (SunnrarY' hr' I.B. Trans. bY L.M.I,.) J00 

0570 

11505 RUIZ DI LONDOF4O, N. Bean production trends in 1980. In Latin Amei
can agriculture: trends in CIAT commodities. Cali, Colombia, Centro Internacional 
de Agricultura Tropical. Int. Doc. Econ. 1.6, 1981. pp.125-134. Engl., Illus. 

239 



l'haseohis rulgaris. Production. Marketing. Consumption. Economics. Latin America. 

Tropical regions contribute more than 80% of the bean production in L.A. especially Brazil 
and Mexico which supply 95%of the production of the subregion. In Brazil, the largest pro
ducer, the increase in area did not compensate the decrease in yield. Production in Brazil 
declined at an annual rate of 1.04% . Temperate regions (Argentina, Uruguay, and Chile)
nearly tripled their bean production in the period of 1970-79; in Paraguay, both area and 
yields increased rapidly. Per capita consumption o pulses in L.A. declined substantially
in this period, especially in Honduras and Costa Rica, where reduction was 50%. A great
amount of net exports of beans (2/3) originated from temperate areas. Principal importer 
was Cuba, followed by Venezuela and Brazil. For the majority of L.A. countries the increase 
in demand for beans has been greater than tile increase i. production. Only Colombia and 
temperate climate countries ii,creased their production at a rate greater than that required
to satisfy demand. Although Mexico and Colombia have been able to increase bean yields,
their absolute yield still remains low in L.A. due to associated cropping systems and little 
increase in land productivity. Ilowever, the gap between the av. yield Qf countries in the 
area and that of North American countries is not very great. Tables are included. (Surnmary 
by iA.l:'. Trans. hi L.,M.I.) J00 

0571 
0663 SAO PAULO. SI KRFAI ,IA )A AI;RICULTURA. INSTITUTO DE [CO-
NOMIA AGRICOLA. Feijio. (1eaisj. Ini . Progn6stico 77/78. Sio Paulo, Bra
sil, 1977. pp. 176-181. Port., Illus. 

t'haseohisvulgaris. Economics. Production. Consumption. Marketing. Brazil 

The international oroorania and the internal situation of hean cultivation in Brazil during
1975-76 and part of' 1977 are described along with the modifications and fluctuations in prices
that affect bcan cultivation and commercialization, as well as the effects of climatic condi
tions, diseases, and low productivity. Although there are good perspectives for beans in the
1977-78 harvest, the increase in cultivated area could not be related to incentives for pro
duction with proportional increases in production due to climate conditions, rudimentary
cropping characteristics, and the lack (if technology. Within the climatic zone favorable to
bean cultivation, there are no possibilities of increasing crop extension; under these condi
tions, the main problems are related to the storage of the product and road infrastructure. 
(Suninnarv I 1.B.Trans. hi' I... 'i/) 00 

0572 
12672 .\LIARO A., (., IORAI)O I., 0. and VII LALOIBOS M., C. Costos de 
producci6n de frijol: La Fortuna-San Carlos. (Ielaft production costs: La Fortuna. 
San Carlos). San Jos3. Costa Rica. Ministerio de .\gricuitura y Ganaderfa. Departa
mento de Icornla y I stadfsticas Agropecuaria:;. Bo!etfn Thcnico no. 68-79. 
1979. 22p. Span., Illus. 

I'/ascohs iulgaris. Production. Costs. Income. Technology. Cultivation systems. Productivi
ty. Costa Rica. 

A cost analysis of beans Lovered :iid tilled on 29 larms of the Sai Carlos region, Costa Rica,
isgiven in table and graphic form. Data are included oni land use, income and protits, technol
ogy used, and statistical analysis as well as some indicators .,elected from the 4 best farms. It 
was observed that farrners had arms generally < 4 ha, use tami' labor, and the 2 planting
methods (covered and tilled) are commonly used during the same yr). It is indicated that 24
farms, representing 94% of the area under study, reported losses with ail av. production of 
404.8 kg/hIa. Iarmers \%ho ob tained proits had tilled beans; costs were similar for the tx-st 
and worst produc: r in spitt, of the notable difference in production. There was a negative
rel: tionship between total gain/ha and total costs (-0.45 1 . The risks that intense rainfall 
represents for the crop are Cphilasited. (Snmiarv hr 1.I. Trans by L.11./.) J00 
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0573 
11200 HABIT, M.A. The need to increase food legume production. Santiago de 

Chile. Organizaci6n de las Naciones Unidas para la Agricultura y la Alimentaci6n. 

Oficina Regional para America Latina. Technical Papers no. 1-12. 1977. 132p. 

Engl 

Phaseolusvulgaris. Economics. Production. Consumption. Research. 

A compilation of 12 technical papers is presented that summarizes the opinions of various 

authors on different aspects in order to promote food legume production in developing 

countries. Aspects considered are: factors limiting production; production in Central 

America; improvement of the nutritive quality of food legumes by breeding; research 

needs; legumes in human diets; proposals for mechani3ms to facilitate research and coopera

tion between countries on similar lines of production in problem areas; production to 

satisfy protein deficiencies; proposals for research on major food crop4; limiting factors in 
bean production (supply and consumption); recommendations for expansion and accelera
tion of research, and finaliy, a description of the 6 major food legume crops (l'laseohs vul
garis, Vigna sinensis, Cajanus ca/an, Cicer arietinum, Gyc,ine max, and Arachis hypogaea) 
including origin and distribution, growth habits, nutritive quality, yields, potential yields, 
problems of production (var., diseases, and pests) and current research. Tables on produc
tion, area, and yields of the basic grain legumes in Central American countries are included 
along with the type of diet desirable for the av. population, efficiency of the utilization of 
proteins in maize, combined diets, and amino acid and protein contents in cereals and 
pulses. (Summary by C.P.G. Trans. by L.Ml.K) JO 

0574 
4619 EMPRESA BRASILFIRA DE PESQUISA AGROPECUARIA. Programa na
cional de pesquisa de feijio. (National Research Program on Beans). Brasilia, Brasil, 
Centro Nacional de Pesquisa-Arroz, Feij~o, 1975. 37p. Port., Illus. 

Phaseohs vulgaris. Research. Diseases and pathogens. Seed. Cultivars. Technology. Trade. 
Production. Brazil. 

The Brazilian national research program on beans for the 1975/76 crop yr is described. The 
program guidelines and the activities studied for 8 identified areas are included. A detailed 
descriptive table is given on the problems that affect the crop, regarding the producer (small, 
medium, and large scale) and regarding the researcher and extension workers, as well as the 
problems related to the environment, credit, and policies that affect it. Another table syn
thesizes the possible solutions to the major problems outlined. Among the priorities of tie 
program are: (1) production of healthy seed; (2) diagnosis of production systems and 
methods of Brazilian farmers; (3) obtainment of cv. adapted to different regional factors; 
(4) a list of studies on amendments, fertilizers, and fertility; (5) study and design of storage 
methods; (6) establishment of an integral cooperation with organisms that pursue objectives 
similar to those of the national research program on beans; and (7) organization of training 
programs for technical and assistant personnel. (Summarys hy 1,t. Trans. by L.M.l:) JOO 

0575 

4944 KRE'BS, E.I., ItAYENGA, M.L. and LEIIKER, J.N. Various price and 
supply control programs for navy beans; a simulation analysis. East Lansing. Michi
gan State University. Department of Agricultural Economics. Agricultural Econom
ics Report no. 212. 1972. 23p. Engl., It Refs., Illus. 

Phaseolus vulgaris. Production. Consumption. Costs. Income. Economics. USA. 

A computer simulation model was developed and employed to explore the effects of the 
valriations in price and supply control programs (governmental and private industry) in the 
USA. Farm prices, farmers' navy bean gross income, government expenditures, and per 
capita consumption, resulting from alternative programs, are compared, namely various 
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price support levels, a private industry storage program, a marketing quota system, an acreage control program, and a 2-price domestic-export policy. Partial indications of costsand benefits are directed towards 3 primar) interest groups, farmers, consumers, and governmental budget officers, to help in decision making on the feasibility of any particular program. The general conclusion obtained from the examination of the different programs isthat they would have increased producer gross income from navy beans. Regarding thisaspect, the government price support program was superior at the price levels considered forthe private programs. The possibility of producers to maintain gross income at high levelsdepends on: (1) keeping a high level of government subsidy; (2) restricting production; and(3) private price support and storage program or a 2-price system. (Sunmnarm'by I.B. Trans. 
by L. Al.IK) J00 

0576 
14719 DAVILA I., R.F. El frijol comin (Phaseolus i'ulgaris L). (Common
beans). Managua, Instituto Nicaraguense de Tecnologfa Agropecuaria, 1977. 15p.
Span. 

Phaseolus rulgaris. Production. Consumption. Costs. Ecology. Nicaragua. 

Brief information is given oil the following aspects of bean cultivation in Nicaragua: origin
of the plant, botany, stages of development, ecology, regional and national production, andmarketing. Cultivated var. idapt to temp. of 17-24°C. t)uring 1973-74 the av. national yieldwas 656 kg/ha. Production prices increased from S68.40 :6rdobas/q in 1970 to $145 c6rdobas/q in 1975. Marketing stages, beginning after harvest, are defined and include factors suchas: middleman, retailer, wholesaler, transporter, financing agencies, and other loans besidesbank loans. National bean production reached a total of 9.6 million q of which 31% isconsumed on the farm as seed and as iood or feed; the remaining 69%is commercialized. Agovernmental institution buys 21% of the bean production destined for commercializationand sells them to the consumer at a lower price. Tables are given on the geographic locationand alt. of bean-producing areas, degree of adaptability in terms of temp. and rainfall,production in each department, costs of inputs, and the financing of production between
1970-76. (Summary bY CP.G. Trans. by L.11.IF) J00 

0577 
13580 ORIENTA(AO DA pesquisa corn feijio para a atividdde regional no Sul doBrasil. Santa Catarina e Rio Grande do Sul. (Guidelinesfor research on beans for
regional activities in southern Brazil - Santa Catarina and Rio Grande do Sul).
IPAGRO Informa 14:3-9. 1976. Port., Illus. 

Phaseohs vulgaris. Research. Production. Economics. Agricultural projects. Brazil. 

This paper is useful as a basis for the elaboration of priority research subprojects on beans inthe states of Rio Grande do Sul and Santa Catarina in Brazil. The states were divided into 10and 3 regions, resp. for the evaluation and identification of problems affecting the crop andtheir possible solutions. Seed production, comnercialization of beans, extension programs,cv. improvement, cropping systems, soil amendment, disease and pest control are amongresearch priorities. A research program, based on the aforementioned priorities, is given. Thephysical sites (exptl. stations) for the development of research work and the concn. of
technical personnel are defined. (Suimnary by Ct.G. Trans. by L.M.F.) J00 

0578
12671 ALFARO A., G., SALAZAR M., 0. and VILLALOBOS, C. Costos de producci6n de frijol: Pacifico seco (Upala). [Bean production costs: dry' Pacific region(Upala) I. San Jos6, Costa Rica. Ministerio de Agricultura y Ganaderf~a. Departamen
to de Economa y Estadfsticas Agropecuarias. Boletin Tdcnico no. 67-79. 1979. 
29p. Span., Illus. 
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Phaseolusvulgaris. Cultivation. Costs. Income. Productivity. Production. Costa Rica. 

of 30 farmers that planted beans during the period Dec. 1978-March
Bean production costs 
1979 in Upala (Costa Rica) are analyzed and presented in numerous tables and diagrams. 

and profits, technology and statistical analysis and the 5 
are given on costs, incomeData 

preparation, planting and fertili
best farms are compared regarding their production. Land 

cultural practices and the
zation, weeding, and fumigation are mentioned among the usual 

use of a high level of technology is indicated. Oin the av. 6.17 ha were planted per farmer 

was 772.8 kg/ha. Statistically, therc was
with considerable variations; av. production 

and seed quantity as well as one between 
a significative correlation between production 

amount of fertilizer used. Production was related to the amount ol
production and the 

lesser degree. It is suggested that the climate, in particular
insecticides used, although to a 

is the most serious limitation in the ara. (Sunrnrary hi' LB. Trans.
the continued rainfall, 
by L.M.F.) J00 

0579 
Trends and yield constraints in the pro

15366 SANDI:RS, J.l. and LYNAM, J.K. 
in Latin America with emphasis on researchduction systems of beans and cassava 

deagn implications. Cali, Colombia, Centro Internacional de Agricultura Tropical. 

1979. 49p. Engl., 21 Rcfs., Illus. 

Phaseolusvulgaris. Economics. Cultivation systems. Yields. Production. 

are analyzed;
The trends and yield constraints in production systems of beans and cassava 

examples are given of tile role of 3 types of information (macro stage, micro stage,and criti
at the Centro Internacio

cal inference stage) in the design of research for beans and cassava 
It is indicated that the principal focus of

nal de Agricultura Tropical (CIAT, Colombia). 
a more ,olid empirical support

information procssing in international center. is to achieve 
made explicit and are then evaluated with

(or rejection) of the critical inferences, which are 
natural evolution to 

a more systematic data collection. In commodity programs there is a 

farm level data collection. In the evolution of crop technologie., t'. consequences new 

technologies may have on income distribution are discussed; cassava and beans are essen
file choice of breedingfarmers outside prime agricultural areas.tially produced by small 

strategy that involves the relationship among several disciplines is also analyzed and it is 

noted that the different constraints and the different crop characteristics rcquire different 
the same output, a stable hign-yielding var. not

strategies for cassava and beans to produce 
bY I.B. Trans. by L.M.F.) JOOdependent on high levels of purchased inputs. (Summary 

See also 0004 0131 0234 
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KOO FIELD PLOT TECHNIQUE
 

0580 
14224 CIIARCIIAR, NI.J.D.A. and IIOLI(AN, Hl.A. Efeito da incorporaqao da 
casca de arroz na populaqfo de fungos associadus corn a rizosfera do feijoeire. 
(Effect of riceresidueamendment on fungalflora of bean rhizosphere). Fitopatolo
gia Brasileira 5(I):51-58. 1980. Port., Stun. l-ngl., Port., 17 Refs., Illus. 

Phaseohsvulgaris. Soil population. Mycoses. Soil requirements. Rhizosphere. Brazil. 

The effect of rice residue soil amendment on the fungal population of bean rhizosphere was 
studied under field conditions. A total of 41 genera of fungi belonging to the classes of 
Peuteromcicetes, Ascomycetes ard Phycomycetes were isolated from soil incorporated with 
rice residues and from the soil used as control. Among the fungi recovered Aspergillus spp.,
Penicillium spp., Fusariun spp., and Trichoderma sp. were predominant. In general, the 
population o1: Alternaria spp., Fusarium spp., Gliocladitm sp., Pithomvees sp., Rhizoctonia 
solani, Verticillium sp., Aspergillus spp., and Eurothim sp. decreased with the incorporation
of rice residues, whereas the population of /hzopussp., Epicoccuim sp., lPhoma spp., Bo
tryodiplodia sp., Pestalotiasp., Penicillium spp., Trichoderma sp., and Mucor sp. increased 
with the addition of rice residues to the soil. (Author'ssurntnarY/ KOO E03 

0581 
14708 FUIENTI'S, F. et al. Efecto de bordes en experimentos de riego en el cultivo 
de frijol (Phaseolus vulgaris Lin.). (Border effiects in irrigationtrialsin bean crops).
La Habana, Cuba, UJniveisidad de la Ilabana. Centro de lnformaci6n Cientflica 
y TVcnica. Ciencias Agropecuarias. Serie 1. Ingenierfa Agron6mica no. 17. 1975. 
14p. Span., Sum. Span., II Refs. 

Phascolus vugari,. Water requirements. Irrigation. Cultivation. Field experiments. Exper
iment design. Statistical analysis. Yields. Cuba. 

In 2 irrigation trials wvith bean crops, the performance of the plants considered within the 
study areas was studied along with the border effect in the exptl. plots. Data were processed
biometrically by 2 statistical methods: paired comparisons of data and variance analysis. 
In both expt. the existence of a border effect was evident. In similar expt., the need for 
planning the exptl. plots with sufficient area to eliminate the border effect at harvest is 
indicated. (Author's summary. Trans. bY L.M.It) K00 D01 

0582 
14723 MARCOS FILtO, J. and GOI)OY, O.P. Efeitos de irradiaq~o de sementes 
sobre a produtividade do feijoeiro (Plhaseolts rulg..' 1.). (ELfrets of seed irradia
tion on bean productivit12. 0 Solo 66:18-22. 1974. Port., Sum. Port., EngI., 9 Refs. 

I'hascolus vulgaris Irradiationi. Seed. Productivity. Yield components. Statistical analysis. 

Seeds of Phaseolus vulgaris var. Goiano Precoce were exi:jsed to 8 doses of y radiation (0,

0.1, 0.2, 0.4, 0.8, 1.6, 3.2. and 6.4 kradt. The effect of seed radiation on yield wa. -ssessed
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by 2 random block designs in field expt. It was found that the treatment of 6.4 krad. 
decteased pod and seed wt.; the other treatments did not affect yield negatively, moreover, 
some seemed to favor yelds, but this could not be verified statistically. (Summary by C.P.G. 
Trans. by L.MF.) KOO 

0583 
14773 DAVIS, J.lt.C., AMEZQUITA, M.C. and MU&OZ, J.E. Border effects and 
optimum plot sizes for climbitig beans (Phaseolusvulgaris) and maize in association 
and monoculture. Experimental Agriculture 17:127-135. 1981. Engi., Sum. Engi., 
8 Refs., Illus. 

Phaseolus vulgaris. Experiment design. Intereropping. Cultivation systems. Field experi
ments. Research. Statistical analysis. 

Min. competition was observed between adjacent plots of climbing bean var. and maize in 
association, but there was a large head border effect which was not uniform among var. 
[lead borders of 1 m at each end of the plot are recommended and a net plot size of 11 m2 

with 3 replications for clirbing bean var. associated with maize was found to be adequate 
to detect significant differences in yield of beans of 24% of the mean. For climbing beans in 
monoculture a somewhat smaller plot (8 m2 ) would achieve the same level of precision. 
Larger plot sizes in general were needed for maize comparisons, especially in association. 
(Author'ssummary) KOO D03 

See also 0015 0162 0163 0199 0211 0251 
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LOO GRAIN STORAGE
 

0584 
13577 SAMPAIO, L.S. DE V., BARBOSA, M.M. DA S. and FLORES, W.L. In
fluancla do periodo de armazenamento em condiq6es ambientais no grau de dete
rioraqfo de sementes Je feijfo, Phaseolus vulgaris L. (Influence of storage period 
under environmental condition, on the degree of deteriorationof bean seeds). In 
Universidade Federal da Bahis.. Escoln de Agronomia. Informe Cientffico Anual 
no. 1-1977. Cruz das Almas-BA, Brasi, 1977. pp.36-39. Por" 

Phaseolus vulgaris. Seed. Seed treatment. Storage. Deterioration. Experiment design. Ger
mination. Brazil. 

A method is given to evaluate the degree of seed deterioration due to the respiratory activi
ty during storage, when the seeds were treated with protectors against damage by insects or 
pathogenic organisms. Seed treatments, the form of storage, sampling and exptl. design are 
described. The characteristics of germination %and velocity, the length of the root-hypoco
tyl axis, dry wt. of the seedlings, trial on age acceleration, and a germination trial with 
tetrazolium are evaluated. (Summary by C.P.G. Trans. by L.M.If:) LOO 

0585 
12928 SANDERS, J.lH. and LYNAM, J. Systems of production of beans and 
cassava in Latin America with implications for research design. Cali, Colombia. 
Centro Internacional de Agricultura Tropical, 1977. 63 p. Engl., 28 Refs., Illus. 

Phaseolusvulgaris. Research. Production. Plant breeding. Germplasm. Agronomic characters. 
Selection. Climatic requirements. Colombia. 

The process of identifying the "relevant constraints" and their incidence on breeding 
programs and agricultural research of international centers are explained and case histories 
are provided on the role of these 3 types of information (macro stage, micro stage, critical 
inference stage) related to research design in beans and cassava at the Centro Internacional 
de Agricultura Tropical (CIA). The crucial decisions of the international centers consist 
in the definition of "relevant constraints", followed by a more mechamcal process consist
ing of germplasm collection, identification of desired characteristics, screeling and crossing, 
and dissemination. Regarding bean: ond cassava, different "relevant constraints" and 
different characteristics of the crops indicate the utilization of different strategies with the 
same output, which is a high-yielding var. not dependent on high levels of inputs. (Summary 
by J.B. Trans. by L.M.IK) L00 

0586 

13180 SILVA, C.M. DA Alguns aspectos do armazenamento do feijio.. (Soie 
aspectson bean storage). Informe Agropecuirio 4(46):64-65. 1978. Port. 

Phaseolusvulgaris. Storage. Water conteit. Deterioration. Brazil. 

Some important aspects that should be taken into account in bean storage are presented. 
Harvesting, drying, cleaning, treatment and storage conditions are conside:ed fundamental. 
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Harvest should be conducted during the dry period after total seed maturity, which should 
reach a MC - 15% through drying. If storage is prolonged, MC should be 12%. It is recom
mended to store beans in metal silos and the appropriate measurements for building a rural 
silo are given. The silo floor should hae a min. height of 80 cm off the ground, walls should 
be wooden and the roof, guarantee protection against sun rays and rain, permitting a con
trolled ventilation. A distance of 30 cm should be kept between silo wails and the piles of 
beans. (Summary by C.P.G. Trans. by L.M.F.) LOO 

0587 

14727 NANTES, J.F.D. and ANDO, A. Efeitos do armazenamento em sementes 
irradiadas de feijoeiro (PhaseolusPulgarisL). (Effects of storage on irradiated bean 
seeds). 0 Solo 66:4547. 1974. Port., Sum. Engl., 6 Refs. 

Phascolusvulgaris. Seeds. Irradiation. Storage. Germination. 

The effects of different storage times and different levels of 'Yradiation on the % of seed 
germination and seedling survival of bean var. Carioca were studied. Irradiation was con
ducted with a "0 Co bomb at levels of 0, 10, 20, 30, and 40 krad., seeds were immediately 
dried and stored in the lab. During different storage periods (0, 15, 60, and 300 days), 
germination and survival trials were conducted on a total of 500 seeds/trial. Germination 
and survival counts were made at 7 and 10 days of planting, resp. Results indicated that 
storage time affects germination and survival in up to 40%, after 15 days. Radiation levels 
also affected germination and survival %;with 40 krad., germination was affected in 60%and 
survival in 100%, even for seeds that had not been stored. (Summary by C.P.G. Trans. by L. 
M.F.) LOO 

See also 0394 0398 0502 
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L01 Stored Grain Pests 

0588 

4908 McFARLANE, J.A. and WEARING, A.J.S. A means of differentiatinj 
between Acanthoscelides obtectus (Say) and Zabrotes subfasciatus (Bolt.) (Co. 
leoptera, Bruchidae) in white haricot beans at the pupal stage. Journal of thi 
Stored Products Research 3:261-262. 1967. Engl., 1 Ref., Illus. 

Phaseolus vulgaris.. Acanthoscclides obtectus. Zabrotes subfasciatus: Stored grain pests. 
Seed. Deterioration. 

Acanthoscelides obtectus and Zabrotes subfasciatus can be distinguishable in the pupal 
stage by observing the damage in form of 'windows' caused by both insects to the seed. 
The point of difference is that the dark peripheral ring in the 'window' is more prominent 
when the damage is caused by Z. subfasciatus. (Summary by C.P.G. Trans. by L.M.F. L01 

0589 

16043 HAMED, M.S. Effect of heat on the fecundity of the bean weevil Acan
thoscelides obtectus Say (Coleoptera, Bruchidae). Zeitschrift for Angewandtc 
Entomologie 91:368-374. 1981. Engl., Sum. Engl., Germ., 15 Refs. 

Phaseolus vulgaris.Acanthoseclides obtectus. Stored grain pests. Insect biology. Oviposition. 
Temperature. Proteins. 

The fecundity of 3 strains of Acanthoscelides obtectus was studied at normal breeding 
temp. and heat-treated (30 and 36°C) sexes. It was less affected wheA the males were 
treated than when the females were treated. On the other hand, normal females of some 
strains which mated with heat-treated males laid significantly fewer eggs than untreated 
crosses. It was concluded that the effect of heat on the fecundity of A. obtectus depends on 
complex interaction between the strain, sex, and probably the pre- and post breeding temp. 
(Author'ssummary) LO 

0590 
16050 OLIVEIRA, A.M. et al. lncid~ncia de Zabrotes subfasciatus Boheman, 
1833, e Acanthoscelides obrectus Say, 1831 em diversas cultivares dc feij o arma
zenado (Col., Brnchidae). [Incidence of Zabrotes subfasciatus and A canthoscelides 
obtectus (Col., Bruchidae) in different stored bean cultivars]. Anais da Sociedade 
Entomol6gica do Brasil 8(1):47-55. 1979. Port., Sum. Port.. .ngl.. 8 Refs. 

Phaseolus vulgaris. Zabrotes subfasciatus. Acanthoscelides obtectus. Cultivars. Storage. 
Timing. Stored grain pests. Brazil. 

Bean cv. stored under natural storage conditions in relation to the incidence and injury by 
bean weevils (Zabrotes subfascL.ais and Acanthoscelides obtectus) were studied. The cv. 
named Costa Rica, Mulatinho Paulista, Preto 120, Preto 141, Preto 143, Preto 147, Preto 
192, Rico 23, Seleqio Cuva, Linhagem Venezuela 350, and Venezuela 350 stored during 
6 mo. presented an av. up to 15% of injured grains. On the other hand, cv. Rico 23, at the 
3rd mo. of storage already presented 32% of its grains injured. In the same cv., at the 6th 
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mo., the injury was of order of 61%. At the 9th mo. of storage all the cv. had > 50%of their 
grains injured. At the 12th mo. of storage 100%of grains in all cv. were completely injured: 
humidity increased (from 8% at the beginning of the expt.) up to 16% and the seeds were 
dead. Statistical significance betweer groups was at the level of 1%. (Author's summary) 
LO 

249 



ZOO GENERAL
 

0591 
14400 McLAUGIILIN, S.B. etal. The effects of SO. dosage kinetics and exposure
frequency on photosynthesis and transpiration of kidney beans (Phaseolus vulgaris 
L.). Environmental and Experimental Botany 19(3):179-191. 1979. Engl., Sum. 
Engl., 26 Refs., Illus. 

Phaseolus vulgaris. Air pollution. Toxicity. Plant injuries. Photosynthesis. Transpiration.
Growth. Temperature. Leaves. Sterns. Stomata. Plant physiological processes. 

The effects of variations in SO, dosage kinetics on bean plants Red Kidney were studied 
at SO levels equal to or b-lw the current secondary ambient air quality standard. 
Response of photosynthesis transpiration and growth were measured to evaluate the extent 
and duration of effects following repeated treatment at weekly (expt. I) and daily (expt.
II) intervals. Depression of photosynthesis was the most consistent response observed. 
Transpiration was either stimulated or depressed by SO, concn. which reduced photo
synthesis. This effect indicates a probable biochemical rather than stomatal basis for 
observed photosynthetic depressions noted in these expt. Increasing the peak : mean 
concn. ratio from 1.0-1.7 during exposure had no obvious effect on shori-term photo
synthetic response but caused apparent stimulation of photosynthesis I day later. Increasing
the peak: mean ratio from 1.0 to 6.0 aused a threefold av. greater depression of short-term 
photosynthetic response even though the 3 h av. concn. was reduced by 25% (0.50-0.37). 
Residual effects from this treatment were generally small on the day after exposure. No 
strong evidence was obtained to indicate that plants were sensitized to SO -induced 
suppression of photosynthesis by previous exposure to SO . Predisposition was not 
apparent when exposures were repeated at weekly or daily intervals. Visiblh foliar injury
did not occur. An'lysis of harvest data at the end of these expt. indicated that plants could 
undergo a repeated short-term (I day) cycle of photosynthetic inhibition and still retain 
an essentially unimpaired capacity for growth during a subsequent recovery period. When 
exposures were spaced a wk. apart, some indication of a residual effect on growth,
particularly with the highest peak: mean ratio (6.0), was apparent. (Alf.hor's sumnaryj 
ZOO COO 

0592 
14342 FEDERER, W.T. Statistical designs and response models for mixtures 
of cultivars. Agronomy Journal 71(5):701-706. 1979. Engl., Sum. Engl., 20 Refs. 

Phaseolus vulgaris.Cultivars. Selection. Experiment design. Statistical analysis. Plant breeding. 
Research. 

In spite of current interest in growing mixtures (composites) ofcv. and in multiple cropping 
,;ystems, appropriate response models,definitions treatment designs, and statistical analSses 
are not available when more than 2 cv. are involved. Since the beneficial or detrimental 
effects of using mixtures of size ': equal to or greater than 2 cv. (lines, species) as compared
to monoculture needs to be assessed, the objective of this study is to present response
models, treatment designs (the selection of entities or treatments for an expt.Ldefinitions 
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of effects, and statistical analyses for estimating and comparing the various elects involved 
in expt. on mixtures of k cv. lie concepts of general mixing (blending), bi-specific mixing, 
tri-specific mixing ..... specific mixing are formulated. Treatment designsnt eftects are 
derived tronl weighing, balanced incomplete block, and supplemnentcd block expt. designs. 
It is shown that solutions for parameters in the response models are dependent upon tileno. 
and types of mixtures used in the treatment design. A statistical analysis is presented for 
a particular treatment design involving mixtures of all possible pairs of 8 div bean cv. plus 
the cv. themIelves. Finally, itis noted that the results may be useful for a no. of other 
types of expt. involving mixtures, such as herbicide, nutrition, medicine, and education. 
(Author's summary) ZootGOO0 

0593 
14327 ()RMIOI). ).1'. et al. Air pollution effects on agricultural crops in Onta
rio: a review. Canadian Journal of Plant Science 601(3):1023-1030. 1980. Engl., 

Fi., 49 Refs.Sui. lFngl., 

Ilaseolus i'ulgaris. Air pollution. Plant injuries. Plant physiological disorders. Chlorosis. 
Abscission. Leaves. Pods. Symptomatology. Ozone. Canada. 

Photochenical oxidants, sulphur di\iC and fluoride are the major air pollutants al
fetting agricultural crops in Ontario, but scientific documentation of their effects is 

limited, particularly fo0r sulphur dioxide and fluoride. Airborne road salt, cement dust, 
soot, II,Ni, Co,and alinionia have also beeni iii a fewssimplicated localized instances of* crop 

injury. The iost xsidcspread injury to lgricultjral crops is caused by photoclhemical oxidants, 
mainl in soiuthern Ontario Miere tobacco, bean, potato, Lrape, cuicuiber, onion, tormato 

and other crops rave been affected. Stlllptor dioxide has tad significant eftecs oil lorests 
and natural vegetation in Ontario, and may becometi important iii agricultural areas due to 

the proliferation ot coal-fired electric generating sta tions. the effects of sulphur dioxide 

in conbination %sith other gaseotus pollutants such as phitochcroical oxidants, and the long
term effects of acid precipitatioo are current cori¢rns. II a'dition, there have been a less 

cases of' fluoride injury to crops localized around flu industries. t'esoride-enlittiiig Very 
estimates of economic ltsses to agricultural c'ro ps have been doclnented aryitere anrd to 
date no assessment of the econmic value of air pollution dainige to agricultural crops in 
Ontario has been attempted. (Author's swmnar}v) ZOO 

0594 
14329 II ('KI RSON, I).W. and I11)1 SRA., G. FIfects of sulphur dioxide and 
ozone, singly or in combination, oil membrane permeability. Canadian Journal 
of Botany 58(4) :451-457. 1980. I ngl., Frgl.,28 Refs., Illus.Sunr. I,, 

Phaseolus tlgaris. Air pollution. Ozone. SO,. ('ell structtre. Symptomatilrhgy. Lalboratory 
experiments. 

The effects of 0.15 ppm sulplur dioxide and (or) 0. 15 ppni ot/rire oin niei Irane permieabil
ity, measured by electrical coiductivily of sole Icak age, tre det'rinined for soybean, 
white bean, cucumber, and radish. Solute leakage increased signifii antly prior ttvisible injury 
for soybeani and s'thitt- bean exposed to 0.15 ppii ottii' aloue. This results io %%ater-straked 
lesions onitIre upper Ic; lesiosn:f sorl'ace prior to visible coltred necro tic and is representative 
of a "leaky" plasroaleninia. ilIe sulphur dioxide-ozone mixtureldid not increase sollite 
leakage above that of the controlr for slite bean and st teah Itherefore, tie presence ot 
sulphur dioxide, iii combination with ozone, attenuates or reduces tileeffects of ozone on 
increasing membrane permeability of wlite bean and soybean. )zone alone did not affect 
membrane permeability ii cicumber nd radish. Tie sulphur dioxide-ozone mixture, 
which prorduced mrotrre iijury than utyozti' alne, did increase rciibrant' iprtiability 
temporarily for radislh and cctiful' r blutIris occurredm visiblclyafter injury syrrptrnis 
appeared. Overall, tte effects tif tIre prlluitis sinir[y or ii cirlnbial it' t nienibrane 
permeability appear ti offer alt cxplanatio of dilTerenc' iii species resintss. (Author's 
sumiary) ZOO 
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0595
 
15829 ENDRESS, A.G., SUAREZ, S.J. and TAYLOR, O.C. 
 Peroxidase activity inplant leaves exposed to gaseous HCL or ozone, Environmtnta Pollution. Series A
22(t):47-58. 1980. Engl., Sum. Engi., 31 Refs., Illus. 

Phaseolus vulgaris. Air pollution. Ozone. Enzymes. Plant physiological processes. 

Results obtained from tests with beans and tomato indicated that peroxidase (PRO) levels 
may be elevated by subjection to air pollutant stress and that PRO activity is sensitive to tileinternal physiological conditions of the plants. Its extreme sensitivity, however, precludes its use as a reliable indicator of pollutant stress. (Summary by Review ofPlant Pathology) ZOO 

0596 
15414 HOBSON, B. Energy budget calculations for Colorado crops. Fort Collins,Colorado State University Experiment Station. Bulletin no. 570S. 1979. 24p. Engl.,
57 Refs. 

Phascolusvulgaris. Cultivation. Energy consumption. Costs. Economics. USA. 

Yields of crops grown in Colorado (USA),maize grain and silage, sugar beet, wheat, sorghum, Phaseohs ulgaris, irrigated and forage pastures, and lucerne are given. Irrigation
practices were shown to be energy intensive, but essential for production in the slate. Equations are presented for the calculation of energy budgets for all aspects of crop production.
(Summary by FieldCrop A bstracts) ZOO 

0597 
15811 IHART, !.X. and SCIIOTTI.:NFI:-L), R.S. Evapoiation and plant damnge in
electric fields. International Journal of Biometeorology 23(!):63-68. 1979. Engl.,
Sum. Engl., 9 Refs., Illus. 

Phascolusvulgaris. Plant injuries. Leaves. Evapotranspiration. Soil water. Laboratory experi
ments. 

Beans exposed to intense static electric fields experienced large scale damage although coro
na occurred from only a few points on the leaves. Increased evaporation loss was the physical mechanism which accounted for these effects. (Summary by Review of PlantPathology)
ZOO 

0598
 
16099 HUBAC, C. and SILVA, 
 J.V. DA Indicateurs m6taboliques de contraintes 
msologiques. (Metabolic indicatorsof nesologic stress). Physiologie Vgdtale 18 
():45-53, 1980. Fr., Sum. Fr., Ingl., 36 Refs., Illus. 

Phaseohsvulgaris. Metabolism. Ecology. Stress. Drought. Salinity. Temperature. Host-plant
 
resistance. Amino acids.
 

The effects of environmental stress (drought, salinity, and frost) on plants are reviewed.
Similar responses to these stresses were observed in plants which resulted in changes in waterstatus and decrease in water potential. Amino acids, particularly proline, soluble carbohydrates (sucrose and fructose), and organic acids, particularly malic and oxalic acids accumu
lated giving an 'adaptive modification' effected by changes in membrane permeability, orosmotic regulation, or changes to crassulacean acid metabolism. The significance of these
biochemical changes in tolerance of stress where there is rapid accumulation of substances insensitive species and slow accumulation in resistant species is reviewed with reference to research on species including barley, cotton, and Phaseohs vulgaris. It is suggested that thedegree of resistance of a specie could be predicted by its rate of response to stress. (Sum
ma'i,by FieldCrop Abstracts) ZOO 
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0599 
15828 BLUM, U. and HECK, W.W. Effects of acute ozone exposures on snap bean 
at various stages of its life cycle. Environmental and Experimental Botany 20(1): 
73-85. 1980. Engl., Sum. Engl., 27 Refs., Illus. 

Phaseolus vulgaris. Air pollution. Ozone. Developmental stages. Nodulation. N. Growth. 

Plants of Phaseolus vulgaris, cv. BBL-290, were exposed to 0, 30, or 60 pphm ozone for two 
1.541 periods 3 days apart at one of 6 different stages (8 + 11, 14 + 17, 20 + 23, 26 + 29, 
32 + 35, or 38 + 41 days after seeding). Half the plants were harvested 7 days after the 2nd 
exposure and the other half 48 days after planting. Ozone reduced RGR, absolute growth 
rate, pod production, nodulation, and total N content, but increased the amount of N/g 
of plant tissue. The magnitude of the responses in growth, nodulation, and N content 
varied with the 0, conen. and plant age at the time of exposure. Recovery of growth and 
nodulation at the final harvest was partial for plants exposed at 8 + 11 and 14 + 17 days. 
N content was correlated with both plant dry wt. and nodule no. fSummary by "tlorticuI. 
tural Abstracts) ZOO 

0600 

16082 FUHRER, J. and ERISMANN, K.H. Uptake of NO2 by plants grown at 
different salinity levels. Experientia 36(4):409-410. 1980. Engl., Sum. Engi., 11 
Refs., Illus. 

Phaseolusvulgaris. Air pollution. Host-plant resistance. Stomata. Leaves. Salitity. Laborato
ry experiments. 

Plants of Phaseolus vulgaris were grown in a nutrient solution with salinity (NaCI) levels 
ranging from 20-80 mM. They were exposed to the pollutant NO, at 31 pphm for 2 h. The 
uptake of NO, was reduced by increasing salinity as a result of increased stomatal resist
ance. The uptake rate constant measured kinetically was in agreement with the foliar nitrite 
content following NO, treatment. (Summary by ttorticulturalAbstracts) ZOO 
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0120 0505 0510 0539 0543 SYMPTOMATULUGY 

0241 0291 030J 0301 0302 0303 0304 

STATISCAL ANALYSIS 
0014 0018 0058 0014 U01 0104 0126 

0135 0136 0153 0155 0162 017 0118 

0305 0313 0315 0318 0332 0333 03J4 

0336 0338 0341 u342 0346 U35U ()354 
0357 0373 0379 0384 0459 U593 0594 

0217 0228 0257 0259 JZbb 0267 (J3 

0362 0370 0401 0420 0425 0436 045) TAXONOMY 

0461 0472 0475 0565 0581 0582 0582 0001 0OJ4 UUO8 0010 0311 0431 0446 

0592 
TECHNOLOGY 

STEMS 
0007 0008 0012 0069 0072 0019 0461 

0131 0232 323b 0240 0it, 0530 0550 

0553 0555 0559 0560 0561 0562 0564 

GROWTH 0561 05b8 05b9 U572 0574 

0019 0079 0090 0092 0095 009! 0155 

0175 0591 
GIBbtRELINS 
Ol7 

TECHNOLOGY EVALUAIIUN 
0131 0553 0554 U560 0561 0562 056d 

TECHNOLOGiCAL PACKAGE 

MINERALS AND NUTRIENTS UZ41J 0555 0569 

0055 0092 0122 0546 

TRANSLOCATIUN TENPI:RAIUIRE 

0539 0OU45 005q 0064 U05i5 U11 0192 j212 

0Z4b u311 033j 6354 J062 J38 0391 

STOMATA 0401 0422 104'#4 UtbI 0527 054r 05P9 

0005 0026 0035 0042 0150 0333 05'1 0598 

0600 CAHBON DIOXIDE 
0031 

STORAGE 
0240 0252 0410 0464 34H7 0499 050,' 

GROWTH 
OORb U1iJ 011s %,216)220 u4b2 0473 

0506 0509 0,I 0518 0551 0584 0586 0591 

0587 PHOTOSYNTHtSIS 

DISEASES AND PATI1UGENS 0035 U591 

0372 
INJURIOUS INSECTS 

PLANT INJURIEL 
0061 012t 0110 21b J.91 

0394 0396 0407 0590 PLANT RESPIRAtIUN 

TEMPERATURE 0U31 

0118 0527 YIELDS 
013b Ullh 0253 046L 

STORED GRAIN PESTS 
0394 0395 0396 0400 0407 0410 0586 TETRANYC-IUS TkLA.'U5 

0589 0590 0419 042, 

SUBTERRANEAN CLOVER STUNT VIRUS 
0368 

TIMING 
0137 ULo3 Jb6. Jlo& Old] 018i (191 
0205 u213 0223 U2118 u'JJ 0u?39 .,'41 

SUCROSE 
0099 

U51 0253 0?oe 2b69 0,79 OJ4 J3ib 
0364 U398 u42J 0424 O,41 J39 090 

SUGARS 
0079 0539 

TISSUE CULTU-1. 
QU28 0032 0Ji9 uott, 0099 3123 

SULFUR TOBACCO '4JSAIC V!;.US 

0049 0094 01o8 U504 0512 0523 0i24 ('385 

0594 
TOXICITY 

SYMBIOSIS 
0104 0469 

0036 U3ju UUiZ JU54 0368 0073 0011 
0084 02bJ 034t. 04t2 04db 0510. 0591 

NODULATION IIERBICIDES 

0214 0538 0543 0119 

MINERALS AND ,UTRIENTS MINERALS AND NUTRIIENTS 

0141 0536 0540 0541 0055 005b U0oJ 
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TR AC, AS 	 WAILi Lumfl .,l002d u)J9 )'J't uJ49 ., J'.,179,'.r U?u 0118 0135 u150 fj b ' '' j,j 

009d 6119 Jli1$ J16' 'J.,4 j5 19 	 0498 OS1I 0512 u586
 

TRADE WAfR, lkQUIREML-NTS (PLANT)
024U u4/7 U:074 004.1 0089 0144 U153 J156 U1b .163 

T	 (4203 026 U312 05i!9 05J1

XANSLUCAI 1lJ
 

05.3 .119 *j3v WATER STRESS
 

TRANSPIRArIU.4 ou03 U445 0448 U45U 0461 u4bI 0470
 
0U4e ,Jl74 i.uj J15d '11Y1 0176 .;2ll ,3)479
 
'35')
 

WEEDING 
UR'.ANUS P'{!TuS 0129 0139 -)142 0143 U160 0169 0170 

"400 0194 0197 0199 U199 0203 0205 0209 
0217 0219 J220 0222 0226 0231 0243 

URUMYctS eriA;I:OL[.349 JuJ 
 WEEOS
 

')ISLAS- LLu.,1,IjL 0197 0214 
'J 4J JIJ!..02tl 2 i tC317 03,., ...' HLkdICI2 2 2 

CHEMICAL lfdl.'iL 	 0193 02U5 02U7 UZ17 0220 222 0226 

LLt.TRUd,4 MIL,,j'.L.pY 	 WHETZLLINIA SCLERU[IURUM
 

03t, 1 0311 0312 031d 0321 J364 3503 

Er ILLuY DISEASE CONIrOL
 

024L U3,Jk J'u 0143 U2dU )2ol U034 JJ J2 

HtUST-PLNT il:S1. FA,'L, CH MI[LAL LJNr.IIL 

02DU .jj, I1 7 .3'e '. 3-),i 40334 .0345
 
u'.b9
 

WILTING
 
0321
 

RACcS 

o30 1 


0012 v ., J II u t-) o ud3' 00. "' XANTHOMUNAS PHIASl-uLi
 
OiLi Jl17 ul tri J134 ',, 0 u ,, ' -". U279
 

*J . J,
-2,:u .1 ,'f,J u4 -' d~uj DISEAS,: CUNrIOL 
,)294 J312 JJ41 OJi| 3Ot, 4 0143 0280 0231 U285 J23b 02,37 02967 ,

5 
,19 1Ii 3, j 51., 	 029iu 1.)Lt J5 

HOST-LANT RESISTANCE
 
V :CUL;A' 0291 045)
 

-365 .3 LS J 39 UJb,
 

PLAN i 

011 J ,' 	 0459
 

SEED RANSMIS3IUt
 
0292
 

E10 11VENtULLA 


VIL,NA SINLNSIS 
0111 05Lb 

XANTHOMUNAS PHASEFLI VAR FU;CANS 
VIRuSES 0291 0292 UJ00
 

0213 02181 0260 3b5 :368 0370 0371
 
0372 u313 J374 037'j .;376 0377 U YL 
 M T

'379 u3,,,; 0j31 rjJd2 13o4 03A5 U3db YIELD 0180
0 	 9 111 
ut4vU 444 u47-t jJ:ol 	 000d 0014 OUld dUel JJ93 Ulul }004
0139 014T 0155 2175 319U J185 0214 

VIRUS fNH 'jI, L!,y' 	 0208 0225 0228 d'31 Z-'2 2% "2,65
U310 J. 0267 U27o 0370 4441 10442 J32 

VIRUS TIA-,,41.,iL , ZA3KfRTtS SU,FACIATUS 
0376 .jiJ 039d U4.ul 0'lu 05ud OqU 

VITAMIN Lurir,' ZEA MAYS
 
0484 05UJ 05o 0509 
 )530 0J10 00#b 0074 0380 	 049U 0499 0567INTERCRUPPING 

WATER AdSURPrION U132 0170 0181 U224" 0229 03231 0233 
UUb9 	 023j 0243 0Z5b 
0267 J554
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LIST OF ABBREVIATIONS
 

Ethylenediaminetetraacetic acid 

A 
ABA 
ac 
a.i. 
alt. 
CAMD 
CAMV 

Angstrom(s) 
Abscisic acid 
Acre(s) 
Active ingredient 
Altitude 
Cassava African mosaic disease 
Cassava African mosaic virus 

CSL 
CSW 
C.V. 
cv. 
2,4-D 
DM 
DNA 

Calcium stearyl lactylate 
Cassava starch wastes 
Coefficient of variation 
Cultivar(s) 
2,4.dichlorophenoxyacetic 
Dry matter 
Deoxyribonucleic acid 

acid 

AMV Alfalfa mosaic virus EC Emulsifiable concentrate 
EDTA 

atm. Atmosphere 
approx. Approximate(ly) 

EEC European Economic Community 

ATP Adenosine 5'-triphosphate e.g. For example 
ELISA Enzyme- linked immunosorbent av. Average 

assaysBAP 6-Benzylaminopurine 
EMS Ethyl methane sulfonateBBMV Broad bean mosaic virus 

BCMV Bean common mosaic virus expt. Experiment 
exptl. ExperimentalBGMV Bean golden mosaic virus 
oF Degrees FahrenheitBGYMV Bean golden yellow mosaic virus 
ft-ca Foot candles (10.76 lux)BOD Biochemical oxygen demand 

Bean pod mottle virus FYM 	 Farmyard manureBPMV 
Bean rugose mosaic virus g 	 Gram(s)BRMV 

BSMV Bean southern mosaic virus G Giga (10")
 
GA Gibberellic acid
BV Biological value 
gal Gallon(s)BYMV Bean yellow mosaic virus 

°C Degrees Celsius (centigrade) 	 GE (;ross energy 
GERs Glucose entry rates ca. About (circa) 
GLC Gas-liquid chromatographyCBB Cassava bacterial blight 

CBSD Cassava brown streak disease govt. Government 
govtl. GovernmentalCEC Cation exchange capacity 

rate h1 Hour(s)CER CO 2 exchange 
ha Hectare(s)CF Cassava flour 

Crop growth rate HCN 	 Hydrocyanic acidCGR 
lIDP Hydroxypropyl distarch phos-

CLM Cassava leaf meal 
plate (modified cassava starch)CLV Cassava latent virus 

HI Harvest indexCM Cassava meal 
IAA Indoleacetic acid cm Centimeter 
IBA Indolebutyric acidCOD Chemical oxygen dematid 
in. Inchesconed. Concentrated 

conen. Concentration i.e. That is 

CP Crude protein IU International unit 
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I 

J 	 Joule 
kat 	 Katal(amount of enzymatic ac-

tivity that conv arts I mole of 
substrate/s) 

kcal Kilogram-calorie(s) 
kg Kilogram(s) 
Kj Kilojoule 
km Kilometer(s) 
KNap Potassium naph thenate 
kR Kil ,roentgen(s) 

L.iter(s) (only in combination 
with no.) 

LAD Leaf area duration 
LAI Leaf area index 
Ist. Latitude 
lb Pound(s) 
LDs0 Mean lethal dose 
LER Land efficiency ratio 
LPC Leaf protein concentrate 
Lx Lux 
M Mega 
M Molar 
m Meter(s) 
max. Maximum 
MC Moisture content 
ME Metabolizable energy 
meq Milliequivalent(s) 
met. Methionine 
mg Milligram(s) 
mho Reciprocal ohm 
min. Minimum 
min Minute(s) 
ml Milliliter(s) 
mm Millimeter(s) 
mo. Month 
mol.wt. Molecular weight 
m.p. Melting point 
NAA oi-Naphthalene acetic acid 
NAD Nicotinamide adenine 

dinucleotide 
NADH Nicotinamide adenine 

dinucleotide, reduced form 
NAR Net assimilation rate 
NCF Net CO, exchange 
NE Northeast 
NER Net energy ratio 
nm Nanometer(s) (10 m) 
no. Number(s) 
NPFs Negative production factors 
NPR Net protein ratio 
NPU Net protein utilization 
NW Northwest 
OM Organic matter 
oz Ounce(s) 
P Probability 
Pa Pascal(s) 
PAN Pexoxyacetic nitrate 
PCNB Pentachloronitrobenzene 

PDA 
PER 
pH 
pphm 
PPI 
ppm 
PSA 
pv. 
resp. 
Rf 

RGRs 
RH 
RNA 
S 

s 
S20,w 

SBM 
SCN 
SCP 
SDS 
sp. 
spp. 
SSL 
t 
TDN 
temp. 
TIA 
TIBA 

TLC 
TMV 
TSH 
UDPG 
UMS 
UV 
var. 

VFA 

vol. 
VPD 

vpm 

W 
wk. 
WP 
wt. 
YFEL 
yr 
ct 
9 
"y 

C 
X 
n 
tp 

Potato dextrose agar
 
Protein efficiency ratio
 
Hydrogen ion concentration
 
Parts per hundred million
 
Pre-planting incorporation
 
Parts per million
 
Potato sucrose agar
 
Pathovar.
 
Respective(ly)
 
Retardation factor-chro
matography
 
Relative growth rate
 
Relative humidity
 
Ribonucleic acid
 
Svedberg unit of sedimentation 
coeff. (10- S) 
Second 
Sedimentation coefficient cor
rected to water at 20 0 C 
Soybean meal 
Thiocyanate 
Single cell protein 
Sodium dodecyl sulfate 
Specie 
Species 
Sodium stearyl-2-lactylate 
Ton(s) 
Total digestible nutrients 
Temperature 
Trypsin inhibitor activity 
2,3,5-Triiodobenzoic acid 
compound with N-methylmetha
namine 
Thin-layer chromatography 
Tobacco mosaic virus 
Thyroid-stimulating hormone 
Uridine diphosphate glucose 
Unmodified cassava starch 
Ultraviolet 
Variety(ies), varietal 
Volatile fatty acids 
Volume
 
Vapor pressure deficit
 
Volume per million
 
West
 
Week
 
Wettable powder
 
Weight
 
Youngest fully expanded leaves
 
Year(s)
 
alpha 
beta 
gamma 
delta 
epsilon 
lambda 
pi 
psi 
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Per > Equal to or greater than 
Micro + Plus or minus 
Percent(age) 0 Diameter 
More than, greater than Much less than 
Less than > Much greater than 
Equal to or less than 
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