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CIAT is a nonprofit organization devoted to the agricultural and economic development of
the lowland tropics. The government of Colombia provides support as host country for
CIAT and furnishes a 52 -Iectare site near Cali for CIAT's headquarters. In addition, the
Fundaci6n para [a Educaci6n Superior (FES) makes available to CIAT a 184-hectare sub
station in Quilichao and a 73-hectare substation near Popayin. CIAT also co-manages with
the Instituto Colombiano Agropecuario (ICA) the 22,000-hectare Carimagua Research 
Center in fie Eastern Plains of Colombia, and carries out collaborative work on several of
ICA's experimental stations in Colombia; similar work is done with national agricultural
agencies in other Latin American countries. CIAT is financed by a number of donors repre
sented in the Consultative Group for International Agricultural Research (CGIAR). During
1982 these CIAT donors are: the Rockefeller Foundation, the Ford Foundation, the 
International Bank for Reconstruction and Development (IBRD) through the International 
Development Association (IDA), the Inter-American Development Bank (IDB), the Euro
pean Economic Community (IEC), the International Fund for Agricultural Devcl,opment
(IFAD), and the governments of Australia, Belgium, Canada, the Federal Republic of 
Germany, Japan, Mexico, the Netherlands, Norway, Spain, Switzerland, the United 
Kingdom, and the United States. In addition, special project funds are supplied by various 
of the aforementioned donors plus the Kellogg Foundation, the United Nations Develop
mient Programme (UNDII) and the International Developrr ent Research Center (IDRC). 

Information and conclusions reported herein do not necessarily reflect the position of any
of the aforementioned agencies, foundations or governments. 
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FOREWORD
 

CIAT's documentation activities are focused on three research 
areas: cassava (Manihot esculenta Crantz) production and uti
lization, field beans (Phaseolus vulgaris L.) as grown under tropical 
conditions, and trcpical pasture species and their management. The 
goal of the Documentation Center is to disseminate research results 
and report ongoing activities in these three areas. 

This journal of anadytical abstracts, which replaces the former 
combination of abstract cards and yearly cumulative volumes, is 
designed to provide users with both an update service and a perma
nent record of information that contains essential data for their re
search activities. The abstracts are categorized in broad disciplinary 
fields to facilitate rapid scanning. Additionally, abstracts are subject 
and author indexed to enable more comprehensive consultation. 
When retrospective or exhaustive coverage of a topic is desi'ed, 
mechanized bibliographic searches of the entire document collection 
can be provided by CIAT's Documentation Center. Abstracts of all 
articles that match the topic of interest are provided to users of this 
mechanized search service. Thffull text of every article abstracted 
by the Documentation Center is available, through the Center's 
photocopy service. 

No one publication can cover the whole range of information 
needs. Other CIAT publications dedicated to keeping users aware of 
research developments in their respective fields include: 

Pages of Contents - a current awareness reference to articlts 
published in more than 500 scientific and technical journals. Every 
article indexed can be ordered through the Center's photocopy 
service. 

Cassava Newsletter (Yuca - Boletfn Informativo) - a technical 
newsletter that provides information regarding cassava research in 
progress throughout the tropics. 
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Pasios Tropicales - Boletfn Informativo - a newsletter on pasture
research and on new developments in the tropical pastures network. 

Hojas de Frfjol - a newsletter on bean breeding, agronomy, and
cropping systems, and on the activities within the bean researchers' 
network. 

We believe that each of these types of information plays a key role
in research aimed at increasing agricultural productivity in the 
tropics. It is our hope that this range of publications satisfies the 
various information needs of our users. 
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A GUIDE FOR USERS
 

Components of a reference 

Sequential number in this 
journal 

0001
 
1 - 11869 VILItORDO lI LLI'R . L.; IWALD, L.F.;LEO, M.L. 1980. Ili.
 
2 ..- hi de crescmento em feo {Phaseola ulru (Bea Agr"aris L.). 	 rowth habits. 
3 	 nomia Suiorandense (Porto Alegre) 16(1):79-98. Port., Sum. Port., Enel., 20
 

Refs., Illus. 5 6 7
 

8 .-	 habit. Identification. Bush bean. Climbing bean. Brazil.'hiaselus rulgaris. Cultivars. Plant 

9 	 In order to define the types of growth habit of tiecjmmnon bean 45 cv. vere studied,
 
pertaining to tie 9 commercial groups established for Brazil:
Amarelo. Bico-de-Ouro, Man
teig o, Mulatinho. Pardo, Preto, Rosinha, Roxinho, and Branco. The exptl. phase was 
carried out theOsorio Lxptl. Station (Maquint, Rio Grande do Sul)of theSecret.ry of 
Agriculture, during the agricultural yr 1976. Based on thedata obtained, tie following 
types of growth habit Asereestablished: I (determinate, bushy); 11(undeterminate, with 
erectbranching); III open branching): IV (undeterirh ate, prostrate,tundetermnate, wsith 
winding). Variance analysis of the length of themain stein, the length of the twine,and the 
no. of nodes of rte nmain stem revealed signilicant differences arrong cv. Ilowever, when 
comparing the means of these parameters, no grouping of meansnimilar vas found which 
would permit to separate plants of the types IIand II1. /luth',r'ssunrmanrr) AO0 BOO 

1) 11 

1- Accession number 5- Source 9- Summary
 
2- Author(s) 6- Pages 10- Abstractor and/or
 
3- Original title 7- Additional-notes translator
 
4- Title translation 8- Descriptors 11- 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 joufnal. 

Use of indexes 

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

* Special acknowledgments to Maria del Rosario Henao, Systems Eng. 
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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 issue. 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 more levels of 
specificity. The four-digit numbers under the terms correspond to 
the sequential number of the documents within this issue. 

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. Payments should be made in advance. 
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AOO 	 BGTANY, TAXONOMY AND GEOGRAPHICAL 
DISTRIBUTION 

0001 
15869 VILHORDO, B.W.; MULLER . L.; EWALD, L.F.; LEXO, M.L. 1980. H& 

bito de crescimento em feij'o (Phaseolus vulgaris L.). (Bean growth habits). Agro
nomia SuIriograndense (Porto Alegre) 16(1):79-98. Port., Sum. Port., EngI., 20 

Refs., Illus. 

Phaseolusvulgaris. Cultivaus. Plant habit. Identification. Bush bean. Climbing bean. Brazil. 

In order to define the types of growth habit of the common bean 45 cv. were studied, 

pertaining to the 9 commercial groups established for Brazil: Amarelo, Bico-de-Ouro, Man

teign'o, Mulatinho, Pardo, Preto, Rosinha, Roxinho, and Branco. The exptl. phase was 

carried out the Osorio I-xpti. Station (Maquin., Rio Grande do Sul) of the Secretary of 

Agriculture, during the agricultural yr 1976. Based on the data obtained, the following 

types of growth habit were established: I (determinate, bushy); II (undeterminate, with 

erect branching); Ill (undeterminate, with open branching); IV (undeterminate, prostrate, 
winding). Variance analysis of the length of the main stem, the length of the twine, and the 

no. of nodes of the main stem revealed significant differences among cv. However, when 
comparing the means of these parameters, no grouping of similar means was found which 
would permit to separate plants of the types 11and Ill. (Author's sumrnar.v) AO0 BOO 

0002 

16987 WEISETH, G. 1954. Una variedad silvestre del poroto comin (Phaseolus 

vulgaris), aut6ctona del noroeste argentino y su relaci6n gen6tica con variedades 
cultivadas. (A wild bean variety, native in northeasternArgentina,and its genetic 
relationship with cultivated varieties). Revista Agron6mica del Noroeste Argentino 
1(2):71-81. Span., Sum. Span., 12 Refs. 

Phaseolus vulgans. Phaseohls spp. Genes. Plant breeding. Plant anatomy. Taxonomy. Identi

fication. Argentina. 

The genetic structure of a wild var. of P1haseolus vulgaris, present in NE Argentina (later 

described as P. aborigineuts was studied in crosses with different var. of P. vulgaris. As a 

result of these investigations, P. aborigineus is considered as a possible progenitor ofP. vul

garis and as a source of new useful characters for introduction into cultivated species. 
(Author'ssurnmarv. Trans. by L.M.F.) AOO 

0003 
16965 BAKER, E.A.; HUNT, G.M. 1981. Developmental changes in leaf epicuti

cular waxes in relation to foliUr penetration. New Phytologist P8(4):731-747. Engl., 

Sum. Engl., 42 Refs., Illus. 

Phaseolus vulgaris. Plant development. Leaves. Leaf area. Composition. Cell walls. Electron 

microscopy. 

Changes in surface properties during expansion of the leaves of 8 plant species, including 

beans, were examined in relation to the uptake of labelled NAA. The rate of wax pro

duction for adaxial/abaxiai surfaces of bean leaves was 0.2/0.1 ng/cm 2 /h. The rates of 
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synthesis of wax fractions and their constit,'nt hiomologues varied with surface and will
leaf age. The homologue distribution shifted towards components of longer chain length a!
the leaves expanded. Morpholozical changes in wax deposits were small and limited largel,to increases or decreases in the density of the plate waxes. Rates of penetration of NAA
varied between species, between leaf surfaces, and with age of tissue but the highest rates of
uptake occurred when the leaves were expanding most rapidly. The decrease in penetration
rate with increase in age of the tissue was common to most plants. (Suunmar, by ltorti. 
.'tulniral. bstracts) A00 (702 

See also 0022 0012 

When requesting photocopies, do not 
furget to cite the five-di.it number ap
pearing at the upperICl ft-'and corner of 
each reference. 
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BOO 	 PLANT ANATOMY, MORPHOLOGY 
AND CYTOLOGY 

0004 
16433 JAFFE, M.J.; BIRO, R.; BRIDLE, K. 1980. Thignomorphogenesls: call. 
bration of the parameters of the sensory function in beans. Physiologia Plantarum 
49(4):410-416. Engl., Sum. Engl., 13 Refs, Illus. 

Phaseolus vulgaris. Morphogenesis. Mechanical damage. Stems. Growth. Plant sensory func
tion. Timing. Mathematical model. 

The construction of a thigmostimulator which reproducibly exerts measured amounts of 
force in an up-and-down rubbing motion on Phaseolus vulgaris stems is described. In the 
stress range used the amount of nechanical stress, MS, was related to the resulting plant 
elongation, E, by the equation: F = m In MS + b where m is the slope of the line and b is 
the E intercept. The sensory function was saturated at very low forces (2 rubs at 3.59 N). 
Reciprocity be.ween force and no. of stimuli only held when these were both low. No 
response occurred below a threshold of 0.5 N. Knowing the amount of force required to 
produce a given response it was calculated that two 1-cm rubs given by hand were equivalent 
to a force of 4.41 ± 0.60 N. (Sunmarv by IHorticulturalAbstracts) BOO 

See also 0001 0006 0009 0076 0142 



COO PLANT PHYSIOLOGY
 

0005
16037 HARGREAVES, J.A. 1981. Accumulation of phytoalexins in cotyledons
of French bean (Phaseolus vulgaris L.) following treatment with Triton (T-octylphenol polyethoxyethanol) surfactants. New Phytologist 87:733-741. Engl., Sum. 
Engl., 21 Refs., Illus. 

Phaseolus vulgaris. Plant injuries. Phytoalexins. Cotyledons. Plant tissues. Cytology. Bio
chemistry. Analysis. 

Triton surfactants induced accunulation of phytoalexins in cotyledons of French beans.The degree of accumulation was related to the phytotoxicity of the surfactant, which wasdependant upon ofthe length the polyethoxyethanol side chain. Triton X-35, which induced the production of large amounts of phytoalexins, killed the outer epidermal cells and2-3 layers of underlying subepidenial cells. Cells adjacent to these dead cells were affectedbut not killed by this treatment. The main group of isoflavonoids formed was the 5-hydroxyisollavonoids (kievitone and licoisoflavone A). The 5-deoxyisoflavonoids (phaseollin,phaseollidin, and phaseollinisofiavan) were present only at low concn. When cotyledonstreated with Triton X-35 were incubated in distilled water the major induced isollavonoids were kievitone, which was
2 

located mainly in the cotyledons, and a compound tentativelyidentified as ',4 ',5,7,-tetrahvdroxyisotlavone which was detected in the water medium.These results support the hypothe:;is that phytoalexin accumulation in the French bean ispart of a andwound response involves an interaction between dead cells and their neigh
boring live cells. (Autthor's s3unzmar') COO 

0006 
16014 VAN ASSCIIF, I.; CULLMANS, R.; CLIJSTERS, II. 1980. Zinc medi
ated effects on leaf CO, diffusion conductances and net photosynthesis in Phaseols rlugaris L. Photosynthesis Research 1(3): 171-180. Engl., Sum. Engl., 22 Refs., 
1Ill1s. 

Phascolus vuhqaris. Plant nutrition. Zn. CO 2 . Carbon fixation. Leaves. Stomata. Photosyn
thesis. Light. Nutrient solution. Plant tissues. Electron microscopy. Laboratory experiments. 

Supra-optimal levels of Zn in primary leaves of I'hasolus vulqaris increased the CO2 compensation point and inhibited net photosynthesis. Leaf morphology was modified:
mesophyll intercellular area, stomatal slit length, and interstomatal distance were reduced,but stomatal density increased. Internal and stomatal conductances to CO2 diffusiondecreased. These changes are discussed in relation to the observed effects on leaf gas exchange and to the previously reported inhibition of different photosynthetic and photo
respiratory enzymes. (Author s sumnmar y)COO 1300 

000716935 LINK, D.;COSTA, E.C.; PANICIII, J.A.V. 1980. Efeito de desfolhamento
artificial no rendimento de quatro variedades de feijoeiro (I'haseolus vulgaris L.).(PAffect of artificial defoliation on yields of four bean varieties). Revista do Centro
de Ci~ncias Rurais 10(4):329-333. Port., Sum. Port.,Engl., 11 Refs., Illus. 
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Phascolus ut'lgaris. Abscission. Leaves. Yields. Experiment design. Field experiments. Brazil. 

Bean var. Tibagi, Cuva 168N. Preto Comnmn, aud Vermelho Comun: had 0, 1, and 2 leaflets 
of each leaf removed in order to determine the effect of different levels of artiticial 
defoliation on yields. Defoliation was done 35 and 49 days from seedling emergence. The 

greatest reduction in yield occurred during die 2nd period of defoliation in all var. The 

remotion of one leaflet/leaf during the 1st period only reduced the yield of var. Vermelho 
Comum. :lntlhors.stinariv)COO 1)00 

0008 
16991 JURSINIC, P.A. 1977. Photosystem 11charge stabilization reactions in 
isolated chloroplasts. Ph.D. Thesis. Urbana, University of Illinois. 2 0 0 1).Engl., Sum. 
Engl., 165 Refs., lus. 

Phascohs vulgaris, Photosynthesis. Light. Chloroplasts. Chlorophyll. 0. Plant physiological 
processes. 

The decay of delayed light emission and die rise in chlorophyll-a fluorescence was moni
tored in isolated chloroplasts from a no. of' species including pea cv. Alaska and Phaseohs 
vulgaris begifining 6 jus after a 10 ns excitation light pulse. The results were consistent with 
the recombination of the primary charge couple as the source for delayed light emission. 
(Stiinari'by Field Crop.lbstracits ('00 

0009 
16973 GIRSANI, M.; LIPS, S.t1.; SACIIS, T. 1980. Effects of wounding on 
transport in the pliloem. Journal of lIxperimental Botany 31 k122): 783-789. l-ngi., 
Sum. l'ngl., 17 Rets., Illus. 

Phaseolus vulgaris. Plant injuries. Pant vascular system. Nutrient transport. Sugars. Plant
growth substances. Laboratory experiments. 

The nature of the niechanisms of the recovery of the plihoem of I'haseolus i'ulgarisfrom the 
effects of wounds was studied. The influence of root removal on the transport of [1 Ci 
sucrose and of fluorescein wa, followed both in the direction of the root and in the opposite 
direction, towards the intact shoot. The removal of the root was found to cause a sharp but 
temporary decrease in the transport of sucrose towards the shout; this was interpreted as the 
direct influence of the wound on the transport system. Similar results were observed con
cerning fluorescein transport, which also showed that the resumption of transport was in thet 
entire phlocim and not only in newly differentiated elements. (Author's sumotary) COO BOO 

0010 
16978 McLAUGIILIN, S.B.: TAYLOR, G.E. 1981. Relative humidity: important 
modifier of pollutant uptake by plants. Science 211(4478):167-169. Engl., Sum. 
Engi., 19 Refs. 

Phascolus iuNIgaris. Relative humidity. Air pollution. Plant assimilation. 0. CO.. Leaves. 

In lab, trials I'hacolus rulgaris was exposed to 350-1550 mg SO, /m or 100-375 pg 0 3 /l 
with RHI maintained at 35 or 75%. S02 uptake was increased hy 250% and 03 uptake by, 
400% with increased RII. IHourly 0, uptake was max. (0.28 pg/cmn') at 150 pg O,/in3 and 
SO, uptake was miax. (0.80 pg/cm ) ;,t 800 pg SO,, in . The rate of uptake of both pol
litants decreased with increasiig, podlutant co ncn , Leaf Conductances for 0, or SO, were 
greater than tlicsc for ('0). Coinductan ce increased with RII and the pollutant; CO, 
conductance ratio decreased w itli increasing pollutant concih. Leat resistance to 03 in
creased 46% at high RI and 833% at low RII as 03 concn. increased troil 150 to 280 pg/ 

in'. Photosynthetic rate dropped very little over the sa me 0, Conen. range. It was coil
claded that leaves becanie retore resistant tt) po1llutant entry as the oncii. increased but still 
allowed tavorable entry of CO.. (Summnary hy Iield Crop Abstracts) COO 
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001117304 PEIRSON, D.R.; ELLIOTT, J.R. 1981. In vivo nitrite reduction in leaftissue of Phaseolus vulgaris L. Plant Physiology 68:1068-1072. Engl., Sum. Engl.,
13 Refs., Illus. 

Phascolusvulgaris. Nutrient absorption. N. Enzymes. Leaves. Plant physiological proce;ses. 

Expt. were performed to establish a proc 'dure for in vivo measurement of nitrite utilizationby leaf tissue of bean cv. Top Crop. Fo measure light-dependent nitrite disappearance, asingle disc of leaf tissue was exposed to light for I h at 30'C while immersed in incubationmedium (approx. 0.11 mIl/cm2 of leaf area) in the bottom of a tall-form glass beaker. Theincubation medium was 100 n0 phosphate buffer (pl 7.5) with added wetting agent andnitrite. The wetting agent combiration of 1% I-propanol + 0.05% Neutronyx-600 was usedin some expt. for compatibility with established in vivo nitrate reductase (NR) assays;however, 0.05% Neutronyx-600 alone was found to be a suit:,ble substitute. Parallel assaysrun in the dark on related tissue are recommended as a mean!; to determine the amount ofnitrite synthesized within the tissue by the NR system. Adding the results of the 2 assaysgives an estimate of total nitrite utilization by flieleaf' tissue. It was found that 20nitrite in the incubation medium was the most suitable level of external 
mMt 

nitrite for proroting light-dependent nitrite disappearance. This was also found to reduce, sometimes to0, the rate of synthesis of nitrite by NR. NR activity declines steadily with advancing age.Except for very young tissue, the rate of nitrite disappeaiance was independent of age.Nitrite disappearance was coiopletely blocked by diuron. ('luthor'ssumnary') COO 

See also 0051 0059 



COl Plant Nutrition 

0012 

16425 BORCHERS-ZAMPINI, C.; GLAMM, A.B.; HODDINOTT, J.; SWANSON, 
C.A. 1980. Alterations in source-sink patterns by modifications of source strength. 
Plant Physiology 65(6):1116-1120. lngl., Sum. Engl., 23 Refs., Illus. 

fhascolus vulgaris. Plant nutrition. Carbohydrate content. Leaves. Nutrient transport. 
Stems. Nutrient solution. Plant assimilation. Translocation. Plant vascular system. Seedlings. 

Phaseolus vulgaris cv. Black Valentine piants were trimmed to a simplified translocation 
system, the paired primary leaves serving as source and the paired lateral leaflets of the 
immature 1st trifoliate leaf as sink. This system was use!d to study the magnitude and short
term time course of chan ge in the partition ratio of assimilates trans!ocated from the 
labelled primary le",f to its resp. near- and far-leallet sinks in response to an increase or de
crease in th. ource strength of the opposite primary leaf which was used as a control. If 
the rates of ':.t photosynthesis in the 2 primary leaves were similar, assimilates from the 
labelled sonurce teat partitioned to the leaflet sinks in the ratio of 5:1 or higher, the domi
nant sink being the leaflet 'nearer' to the labelled source leaf. If the rate of net photosynthe
sis in the control leaf was increased substantially above that of the labelled source leaf, the 
rate of translocation from the lubelled source to either the near leaflet sink or far leaflet sink 
remained unaffected, despite a presumably higher translocation rate from the control leaf 
and hence a higher phloem pressure gradient (or increased cross sectional area) in tie 
transport pathway from the control leaf to the leaflet sinks. If the control leaf was excised, 
thts reducing the source leaf area by approx. 50% , the translocation rate from the re
maining source leaf rapidly doubled, the partition ratio becoming equal to unity. If the 
control leaf was darkened, the partition ratio adjusted t j an intermediate value. Although 
export rates from the labelled source leaf' were increased either by excising or darkening tie 
control leaf, the rate of net photosynthesis in the labelled leaf remained constant. (Author's 
stnzmnarI,) CO t 

0013 

16937 MALAVOLTA, E.; NOGUIIRA, F.D.; OLIVEIRA, I.P.; NAKAYAMA, L.; 
FIMORI, 1. 1981. Aluminum tolerance in sorghum and bean - methods and 
results. Journal of Plant Nutrition 3(14):687-694. Engl., Sun. Engl., 13 Refs., 
Illus. 

Phaseolusrtelgaris. pit. Al. Host-plant resistance. P. Nutrient absorption. Dry matter. 

A summary is given of the results obtained in expt. designed to differentiate among 30 cv. 
of grain sorghum and 38 cv. of beans those less sensitive to high levels of Al in the medium, 
as well as to establish rapid methods for screening, and to determine the relationship be
tween Al effect and mineral nutrition. Care was taken to separate Al from II ion effects. 
Preliminary trials showed that DM production by seedlings grown for short periods gave 
better indication of Al tolerance than other pr', zeters. Very close correlations were found 
to exist between radiophosphate uptake either by excised roots or intact plants and Al 
tolerance. Al toxicity was associated to the reduction in Ca, K, and particularly Mg uptake 
in short-term expt. Although differences do exist among cv., it is concluded that this 
characteristic does not fully obviate the need for use of lime. (Author's slinntarv) COI DOI 
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0014
15863 MALAVOLTA, E.; BRASIL SOBRINHO, M.O.C.; REZENDE, H.E.C.;VITTI, G.C.; AMARAL, F.A.L. 1980. On the relationsh'p between efficiency ofutilization of nitrogen, phosphorus and potassium by seve'.al bean varieties (Phascolus vulgaris L.) and yield potential. Revista de Agricultura (S.o Paulo) 55(4):275
278. Engl., Sum. Engl., 9 Refs. 

Phaseolus v'ulgaris. Nutritional requirements. N. P. K. Cultivars. Nutrient solution. Nutrient
absorption. Yields. Statistical analysis. Selection. 

Ninety bean vtr. were grown in nutrient solution till maturity. Grain production plant wasconverted in yicld/ha and this was called "yield potential". By dividing the production/plant by the each N,amount of P, and K taken up/day, an estimate was obtained of theefficiency (E) of utilization of the 3 nutrients. Highly significant correlation coefficientswere found to exist between F values and yield potential which suggests that this parametermay be useful in selection and breeding programs. (Author'ssunmary' COI G00 

0015
16939 MURPHY, L.S.; ELLIS JUNIOR, R.: ADRIANG, D.C. 1981. Phosphorusmicronutrient interaction effects on crop production. Journal of Plant Nutrition 3(1/4):593-613. Engl., Sum. Engl., 62 Refs., Illus. 

Phaseolus rulgaris. Nutritional requirements. Micronutrients. P. Fertilizers. Soil requirements. Plant nutrition. Plant physiological processes. 

Recent research in P-micronutrient interactions is sunnarized including both physiological,
soil, and fertilizer formulation aspects. Recommendations for future 
areas of research alongwith the efficient use of P1and micronutrients are included. (Extractedfrom author'ssuam
mary) COI DOI 

0016
16992 LINDEN, C.T.G. 1977. The mist culture system in the study of growthjnlettuce and beans at low salt concentrations. Ph.D. Thesis. Ithaca, New York,Cornell University. 109p. lngl., Sum. Engl., 84 Refs., lUus. 

Phascolus 'ularis. Plant nutrition. Culture media. Laboratory experiments. Osmotic potential. Growth. Roots. Stems. Leaves. Flowers. Salinity. 

Mist culture is defined and the development of the method is reviewed. The system used atCornell U. (New York, USA) to study the growth of lettuce and l'haseolus rulgarisatosmotic potentials (-0.25, -0.50, -0.75, and 
4

-1.00 an.) of nutrient solutions is described.Growth in all mist treatments was superior to that of the controls in a peat mix, and neithermax. growth nor water uptake followed simple osmotic gradients. Max. dry wt. of shootsand roots of . vuhgaris occurred at 0.50 atm., but max. root growth occurred at -0.25 ann.and lowest root and shoot dry wt. occurred at -1.0 atm. (Summary hv FieldCrop Abstracts)
CO I 
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C02 Plant Development 

0017 
15244 ISLAM, A.K.M.S.; EDWARDS, D.G.; ASHlER, C.J 1980. pli optima for 
crop growth. Results of a flowing solution culture experiment with six species. 
Plant and Soil 54(3):339-357. Engl., Sum. Engl., 67 Refs., Illus. 

Phaseolus vulgaris. Cassava. Nutrient solution. pit. Plant injuries. Nutrient absorption. 
Mineral content. Growth. Yields. 

(;inger, cassava, maize, wheat, french beans, and tomato were grown for periods up to 6 
%k. in continuously flowing nutrient solutions at 7 constant plI values ranging from 3.3
8.5. All species achieved max. or near-max. growth in the pit range 5.5-6.5. Ilowever, there 
were substantial differenices in the ability of species to grow outside this range. Ginger and 
cassava were the most tolerant species to loss solution plt, while ginger and tomato were the 
only species to show no yield depression at the highest solution pit. Roots of all species at 
p11 3.3 and some species at pil 4.0 exhibited symptoms of it ion injury. In addition, the 
concn. of Mg in the tops of all 6 species, ot N in the tops of tomato and cassava, and of Mn 
in the tops of maize at these p11 Values were inadequate for optimal growth. Growth depres
sion at high solution pll was associated with le deficiency in maize a,.nd wheat and with N 
and/or Cu deficiency in cassava. The relevance of the present results to crop growth under 
field conditions is discussed. The complex interplay of plant and soil characteristics militates 

against precise definition of an optimum pit range for the growth of a particular crop unless 
tile soil is also specified. (Author's stummary) ('02 

0018 

16012 EZE, J.M.O.; DUMBROIF, 11.B.; TIIOMPSON, J.F. 1981. Effects of 
moisture stress and senscence on the synthesis of abscisic acid in the primary 
leaves of bean. I'hysiologia PIlantarum 51:418-422. Lingl., Sum. Engl., 18 Refs.,
Ilus. 

I'hascohis itlgaris. Drought. Water stress. Leaves. Abscission. Plant-growth substances. 
Chlorophyll. Protein content. Plant physiological processes. 

The capacity for ABA synthesis during moisture stiess of primary leaves of bean cv. 

Kinghorn was defined in terms of leaf age and associated changes in several physiological 
parameters. The leaves were fully expanded within 9 days after emergence. Fresh and dry 
wt./unit of leaf area fell during all 5 wk. of the study, from leaf expansion through advanced 
senescence. The most significant losses in wt. occurred during the 3rd and 4th wk. and 
coincided with a sharp drop in protein content that began immediately after full-leaf. 
Chlorophyll conci. declined rapidly during leaf e\pansion and then more slowly through 
the end of the 5th wk. when the leaves were ready to abscise. [ie ratio of chlorophyll a to b 
rose steeply over the I st 4 wk. of the study. 'lthough a rapid loss of protein provided the 
most definitive indication of the early stages of leaf senescence, a marked decline in the 
ability to synthesize ABA was more closely associated with the termination of rapid leaf 
growth. This relationship between leaf expansion and the capacity for ABA synthesis during 
mnoisture stress remained unctiaitged when ABA content was expressed on a per unit chloro
phyll, protein or dtry\t. basis. A water deficit between 5-10% of fresh vt.. representing a 
drop in s.atcr r t-iitial of less than 150 kl'a, was siTicient to initiate accumulation of ABA 
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in young leaves. Slightly more intensive levels of stress were required to stimulate ABAsynthesis in senescent leaves, but total accumulation was < 1A, of the amount recorded inthe younger tissue. (Author's stmimar.) C02 DO 1 

0019
15872 GUTIERREZ, I.; BASSO. L.C.; BRANCALION, M.J. 1980. Aminaoxidase em plantas. 11. Atividade durante a germinaqgo de 'liascohs t'ulgaris.(/amine oxidase in plants. I. .. ctivitv in bean seedlings during gernination). Revistade Agricultura (Sao Paulo) 55(3):195-200. Port., Sum. Port., Engl., 13 Refs. 

Phaseolus vulgaris, Seeds. Seedlings. Germination. Enzymes. Epicotyls. Cotyledons. Plant 
physiological processes. 

Germination of bean seeds is followed by a decrease in protein and DM contents and anincrease in amine oxidase activity reaching a max. in 5 days (epicotyls) and 6 days (cotyledons). The filtrated extract from epicotyls and cotyledons was able to oxidize putrescineand spermidine but not spernine. Light sinseed a positive stifilulIs in am inc oxidase activityin cotyledons but a negative effect in epicotyls. (A.uthr ' smuntari} ('02 ('03 

0020
 
16015 KFNIS, J.D.; TRIPI'1, V.S. 1981. 
 Actividad ribonucleasa y abscisi6n enexplantos de Ph.-'ohts vrLuaris, 3' su regulaci6n por luz, sacarosa y glicerol. (RibonuClca.L'e activit*' anid abscission in Phas'ohsriiiarise.vplants and their regulationbyi light, sucrose and glvcerol ) . Phyton (Argentina) 40,2):147-158. Span., Sum. 
Engl., Span., 32 lR.efs., Illus. 

Phascohs v'ugaris. Leaves. Abscission. Nucleic acids. Enzymes. Sugars. Plant physiological 
processes. Light. 

RNAase activity was studied in proximal and distal zones of I'ascolasrulgarisleaf explants.In explants from young leaves that did not abscise during the course of the expt., red (R) andfar red (WR) irradiation increased activity. In explants from mature leaves R inhibitedabscission but increased RNAase activity, while FR had the opposite effect. In explantsfrom older leaves, abscission in R was as high as in FR, but RNAases were stimulated onlyby R. Sucrose and glycerol stimulated abscission, but only sucrose increased RNAase activity.Thus, increases iii RNAasc activity, a characteristic of aging, may be found accompanying
abscission, but both phenomena arc 
independent. (.Aluthor's stollmarl') C02 

0021
 
16484 Y\ANG, II.Y.: 
 IIILLMAN, J.R. 1981. Internodal extension in the firsttrifoliate leaf axillary bud of l'haseohts rulgaris L. following shoot decapitation.
Annals of' Botan% 48:25-32. Fngl.. Sum. Engi., 10 Refs., Illus. 

Phaseolus vulgaris. Plant development. Growth. Correlative inhibition. Buds. Leaves. Stems. 
Cytology. 

Phaseolus iulgaris L. decapitated at the 3r internode showed accelerated growth of theuppermost aL\illary but remaining on the stem (the Ist trifoliate axillary bud) after a lagperiod of 3-5 i. Much of the initial growth increient could be attributed to cell expansion.
(Authors snumnar.y C02 

0322
16432 KIGEL, J. 1980. '[ite role of the leaves in the regulation of internodeelongation in Phaseohus rulgaris. Physiologia Plan tarum 49(2):1 6 1-168. Engl., Sum. 
Engl., 19 Refs., Illus. 

P'haseohs rulgaris. Stems. Leaves. Abscission. Auxins. Growth. Statistical analysis. 
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Time-course patterns of leaf and internode elongation were studied in bean cv. Bulgarian 
plants. Each leaf started its main elongation p,:riod when the leaf below reached half its final 
length. Excision of young leaves increased te rate of stem elongation. IAA or NAA (I%in 
lanolin) suppressed the enhancing effects of leaf excision on leaf and intemode elongation. 
The excision of a young leaf increased the final length of internodes located below it, and 
reduced the final length of the internodes located above it. The reduction was greater the 
younger the in ternode. (Stmonart hi' llorticultural.Abtracts)C02 A00 

0023 
16791 CARMI, A.; IEUER, B. 1981. The role of roots in control of bean shoot 
growth. Annals of Botany 48(4):5 19-527. Engl., Sum. Engl., 28 Refs., Illus. 

Phaseolus ruoharis. Growth. Roots. Stems. Leaves. l'lant-growth substances. Water content. 
Mineral content. Carbohydrate content. Dwarf bean. Water stress. Laboratory experiments. 

Restriction of root growth by growing bean plants in very small pots led to the develop
ment of dwarf plants. '[he leaves of those plants were smaller and their internodes shorter 
than those of control plants which w\ere groiwn in larger pot., and had developed a more 
extensive root systeni. A large quantity of starch - much more than in control plants - ac
cumulated in tle Ieaes and shoots of the dwarf plants. Increasing tile aniottut of minerals 
\%Iiich was supplied to til e roots, enhanced leaf grow th of the control plants but failed to 
affect tile dwvarf ones, ill spite of the fact that in both cses the treatment increased the 
content of N, P, and K in all tie plant organs. 'Tihe leaf water content was similar in both 
treatments, but the leaf water potential was higher ill the dwarf plants. Ixogenous appli
cation of GA, to the dwarf plants overcame the reduction of stein !,rowtlh completely, and 
that of the leaves partially. Applicatiotn of tile cy tokitiin, benzyladenine (BA) did not affect 
stei growth, but increased that of the primary leaves. A cotmbined supply of" GA, + BA 
restored completely the growth of the stelt aMd the primary leaves, and partially that of the 
trifoliate lea'. es. It is conticltided that a limited riot systc i restricts shoot growth through atl 
horinona! system ill which at least gibberellins atdit cyt kinits are involved, and titat the 
dwarfilng is lot a cotisequelce of mineral or assimilate deticiency, or due to water stress. 
(.1uthor s summart) C02 

0024 
16727 I'PAKASII, K.S.; RAM. 11.11. 1981. Path-coefficient analysis of mor
phological traits and developmental stages in French-bean. Indian Journal of Agri
cultural Scietces 5 1(2): 76-80. Etngl., Sum. lngl., 8 Refs. 

I'tsi'olus rtocPnis. Snap heall. Seed production. Yields. Yield components. Agronomic 
characters. Developmental stages. Statistical analysis. 

Observation, tili mitrphlt ogical traits a tt urations of vegetative and reproductive stages of 
28 gerniplasti lines Off iletci [eal w to path analysis assuming the yields ofxere suhjected 
green pods attd dry Need separately as finaliaprodtts. None of ithe vegetative intervals had a 
signilican t phenotypic correlation with seed yield. Itie same was trite Itir the yield of greei 
poils except for duration of vegetative stace \' (5 nodes oni the t ain stein iLtluding prinia
ry leaf nttile), which had a significant negative correlatiott ( 0.395). None of the intervals 
bct\een the reproductive stages \ere Correlated witht the yield of green pods; but the to. of 
days in the reprtuctive state R, (pod 2.50-2.75 ct low,g at Ist bilossom pssition) hail a 
signiticatt negative correlatio ( ith the yicld of dry seed. 'Fie direct effect of V50.462) %% 
and It, primariv accounted for the tcrrelations. (;reen %% higtly associatedptd yield as 
with plant height, green pods/plant, and wt. itof reerl pod. Dry seeI yiel was positively 
correlated with llnt height, plant spread, dry pods/platit, and seeds/ptd. "Ilie no. of pods/ 
plant assumed a major role in deteruiniw " grecti and dry seed yield si,,Itaneously. The 
direct effect of seed Wt. til Tr seed ,eld was cottnterbalanced by its negative indirect 
effect via pods/plant and seets/pod. (.Autthor 's stmiary) ('02 )00 
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0025 
16743 GEPSTEIN, S.; ILAN, I. 1980. Evidence for the involvement of
cytokinins in the regulation of proteolytic activity in cotyledons of germinating
beans. Plant and Cell Physiology 21(1):57-63. Engl., Sum. Engl., 19 Refs., Illus. 

Phaseolus vulgaris. Plant development. Germination . Cotyledons. Proteins. Enzymes.1
 
Cytokinins. Embryo. Seedlings.
 

The proteolytic activity of an extract 3f cotyledons of Phaseolus t'ulgaris increased
during the 1st 7 days of germination, both when casein and when the 
 endogenous
protein was the substrate. The increase was partially dependent on the presence of the

embryo axis. The effect of the axis was replaceable by kinetin or zeatin, but not by GA
 or IAA. During 
 3-6 days after the beginning of incubation, the level of aminho acids incotyledons attached to the embryo axis was lower than in detached ones. No such differ
ence could be detected in the 1st 2 days of incubation. The influence o( the axis on
protease activity was already clearly detectable on the 2nd (lay of germination. Applica
tion of casein hydrolysate to the seeds increased the conc. of amino acids in thecotyledons, but no simultaneous decrease in the protease level could be detected. The

results did not confirm the hyputhesis that 
 the influence of the axis on proteolytic
activity is due to its function as a sink for anino acids produced in the cotyledons.

(Author's smiomary) C02
 

0026
16496 ARNISON, P.;. 1975. Isoenzynatic characterization of cell cultures of
bush bean (I'hascolts rtokaris cv. Contender). Pi.D. Telosis. Montreal, Canada,
McGill University. 241 p. Fngl., Sun. Engl., 358 Refs., Illus. 

Phaseolus rulkaris. l'la1 t development. Tissue culture. Enzymes. Growth. Protein
 
content. Plant tissues. Roots. Leaves. 
 Seeds. Cotyledons. Proteins. Biochemistry. Analy
sis. Bush bean.
 

Isoenzyme patterns of various enzymes were .tudEed in callus and suspension cultures of 
root, hypocotyl, and cotyledon of bLush bean. IotnIzytoc patterns changed during the
culture cycle and reflected the successive stages. Persistent differences in pattern were
detected among the cultures and there was a correlation between cell expansion and
peroxidase activity. Effects of' 2,4-1) atid kinctin on growth, cell forni, and the
isoenzyme complement.s are reported. Tile isoenvzine patterns of stock and newly
established cultures were cottpa red si th those of tihcmature plant and seedling parts.
Often the isoen zymte patterns tf ctOtured cells were itt st sitmilar to those of root; how
ever, persistent isoenzytnatic difteretnces %ere detected aniong tilecultures and some
of these differences could be attributed to the tissue of origin. Tite relevance of tieresults to the persistence and stability of' characteristics itt plant cell cultures and to
differentiation is discussed. (Alttorts strmart ('02 

0027
 
16798 BINNIII, R.C.; (LIFFORD, P.1. 
 1981. Flower and pod production in
Phaseolus ruliaris. Jotrnal of Agricultural Science 97:397402. Fngl., Sum. Engl., 
19 Refs. 

Phascolus rulgaris. Flowering. Podding. Flowers. Pods. Abscission. Seeds. Cultivars. Yield 
components. Plant physiological processes. 

A series of glasshouse and growth-abinet cxpt. sscre carritd out to investigate aspects of
flower and pod production in French beans. Abscission of flowerN and immature pods variedbetween 45-80% in the 7 cv. tested, with flowers which opened Istbeing most likely to
produce itature pods. Seed %ield v.as onIy slightly reduced and suietimies increased by tile
removal of openied flowers for periods tf Lipto 15 days from the start of anthesis depetnding
on the conditits tilder which plants are grown. It was demionstrated that plants coipent
sated for flower removal by setting pods from flowers which opened later. Similarly, when
opened flowers were remtoved from alternate nodes, plants compensated by setting pods 
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from flower% which opened on nodes not being deflowered. [he physiological basis for 
premature abscission of reproductive structures in grain legumes is discussed. Author's 
summary') 92 

0028 
16990 SUBIIAI)RABANI)IIU, S. 1976. Control of abscission of flowers and 
fruits of l'hiscolus itt'garis L. I'h.D. Thesis. Fast Lansing, Michigan State University. 
184p. Engi., Sum. Engl., 196 Refs., llus. 

Phaseolus i'ulgaris. Abscission. Flowers. Pods. Climatic requirements. Photoperiod. CO2 . 
Carbohydrate content. Starch content. Plant-growth substances. Flant development. Yields. 
Cultivars. 

nvironmental conditions favorable io piotoyntlhesis, including long days and CO2 
enrichment applied during the reproductive stage, incre,,sed vegetative g:owth and decreased 
pod abscission to a greater ex tent in 'haseohs h'laris cv. Bh:ick Turtle Soup (ITS) than in 
cv. Seafarer which produced more tlmwers and tio0s cr and pod ahscissi, n. Long days or CO2 
enrichment also increased seed yield. Sugar and starch contents in veetative parts were 
increased by tong days or CO, eniChimelit nt were lihter iill I'S than in Seafarer. Plopu
lations with tith or low abscisin potentialS, itue I,.) var. inc- plant density showed no differ
clces ini ABA, piascic acid, or dihydroplaseic acid in pods or pedicels, hilt populations with 
high pod abscission I'vetos had hiiiter MIA Loiiciit, inmipi. (S:imm lr' I).' ti'ld Crop Ab
stracts) ('02 

0029 
16957 '.AWASII, M.; MATStI., II. 1980 Role of attix:: it :(ot primordium 
formation in etiolated Red Kidney bean steins. urnal of tli- Ane rican Society for 
lorticultural Science 10i(6, :898-902. l.ingL., Stim. In,.., 14 Rets., Illus. 

iPhas uls tuIari. Plant-growth stbsttices. Auxins. Plant developf ient. Roots. Leaves. 

\%'IcliIypoco tvyIs of iintact Red Kidney beans \were wmrappcd ,ith blta'k plastic sIects 
visible root priiordia appeared withiu 12 days, iut no ro t prinortium appeared in 
hypocotyls wrapped with clear plastic sleets. I ti ation it not stimulate root prim ordiuin 
form ation en shoots allvc file cotyted in s were re in ovcd before iYlpoetyl wrapping, 
but stiutliated itormation \\]tell se'Yc.ted sioots \were replaced by Linolin cotntainintg 0.3
3% IAA, 0.3-3% IBA, or 0.1-1 .0% NAA. Non-etiolated dc-shootod hypocotyls produced root 
pritiordti when auxin conci. iii the laiolit \as high ( 1.0-3.0%). ltioltion \%as more ef
hective ill root priniordiii formatio v.ith a lm I0.3) itxit supply. I.tiolation treatmnent 
did not siiniicantly chan.gc tile eCItId1ettloIS oLinill ciiicti. ill fi etiolated parts. These 
results sug'eest that eti-ilatiotl stimulated root initi.tion by lnmcrva,int. th. settsitivity of the 
stern to auoxiii. iStimmarv hi !Horticultral,.hstractO,('02 

0030 

16967 DtRtIN, M.I.; SIX I) N. R.; LI\ \ IS , .N. !981. The use of immu
nological nethods to study the activity of cellulase isoiytcs (It 1:4 glucan 4-glucan 
hydrolasw) in bean leaf abscission. Plant, (el1 atit I itroitmtnt 4(1 ):67-73. lrigl., 
Stint. Fi:.l, 34 Rets., Illu;. 

J'hascolus vul'aris. Plant physiological processes. Abscission. Leaves. lnzymes. Biochemis
try. Analysis. Laboratory experiments. 

Changes in the levels if- 2 iso ltes io celluloSe %%.retll we.d durint the abtission of the 
primary leaves of / hawnolus rulteari%cv. Red Kidnc I. lit 9. IlII was iidicteeCteablc prior to 
tile induction oi aisctsion. Atier a 12-1h lag th isozVmit miicrc:Cid ill ictivity, the increase 
preceding a decrease ill integrity of tile abseissiii /ime cell i %ill.. Ihe 4.5 isozstle \as inore 
widely spread thTrouglioit the plait, heiig Most a;ti nllc oLn, tissues. Durittg abscission 
tile activity of this iszyntlc itn tile abscission la. ier Ill[. It ik tierefOre lot thought to be 
involved directly ill the ab,cisioit process./Sttmimarvi by Cro Ihvsioloi Abstracts) C02 
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0031 
16959 WALLACE, D.II.; ENRIQUI-Z, (.A. 1980. Daylength and temperature
effects on days to flowering of earl), and late maturing beans (IJl/aseols rulgaris
L.). Journal of the American Society for Ilorticultural Science 105(4):583-591.

" 
ILn- Sum. Engl., Illus.17 Ret's., 

Phaseolts vulqaris. Climatic requirements. Plant development. Temperature. Photoperiod.
Flowering. Timing. Cultivars. Adaptation. Genes. Statistical analysis. Growth-chamber 
experiments. 

Starting front daylength M1I)Lx temp. (I) enviror nents combining short or intermediate 
L ithlos ot interuitidiat, T' , days to Istilvw 2r (!:I)of beans s progressively de

creased as tileduration of 'I tsas extended a,:d/or as I"was riised to intermediate levels. 
This Universal tcinup. respOnse caluseL 13-22 day decreases, u!,der both 3 and 6"(" night
ternp./day temp. tNTII ) dift'crence, for hoth early-and latc-niatt0ring lines. The dcciease 
in days to I.F dilat appeared tt)result From extending DL was due to tie attendant and 
silultaneous CXtindinc (1 tie duration o lYD and decreasing ot tie duration of' NT. 
Starting froii enivironmcnts oirnhilliii iitcrinediate to loimtest l)Ls stitli intermediate to
highest Fs. hijh emiviroiinueitt had tilelessest days to 1t1kil the contrary. increases in 
days to I1 trccurred as )1. \tas tirtier etcended allidoi as, I i\as turther raised. iiis ploto
period-teip res)OlIse IL' caucd thai ill to(I'p-I Jloreol 2-5 inceas eS days ITF forearly
ntaturing, ph.,tpLritrd-irineiij e litre, indl I0-told larger increases of 40-53 day's for latc
niaturing. phrotolp.riOd-,C'isiti\. Ie c CsceiditiOtiitl tilelate-inlatultir:, phIitritCs. :ih 
period-SeiitiVC plihIio1 ieC, hIcI rC,catusedt .1 l1 l'ollh increase tileill days oft delay to I.I.
The Pp-I' rCSptnOiss ot the pItl'rerhd inseiirive aiid stisitive genotypes s.ere 0-1 and 17
29 days, resp.. slien the N I I)l dilferciicc \\as3 rather than 6O(': there was also a re
tuirement tor a tidherI toitctisate the Ip-I' response. Hi, commonly called photoperiotd
 
response, \as calltd OtWiI'tleslpoSue hecat:lC it ksasaliCMl as ilitich T'I' as try )L.
 
(,-Itlor'"Almiralrl (')2 )DOI
 

0132 
16739 'M\l S. S.H. (, IllY, C. I9i). 1l'tect of' light intensity during 
gro th on photoiniuition of intact attached iean lealle:s. Plant I'lystiology 65(6): 
1181-1187. It ,)., Sum . 1irl., 23 Ret's., Hlus. 

l'/as hs Ito i,ris. Plant hliysiological processes. CO,. Light. Plant assimilation. Leaves. 
Photosynthesis. ('hhroplasts. 

I'liascottlrt rt1,gamt \toitier erosin ill3 ditterent%. lsskesbur ,\sas light intensities to 
uit irr1esirilu n.lte hd ernirotirleilis, IrC ettects or phtoinhiiitory treattitetits tniivivo 

CO, assiiililloll ttsI rall cllhroptlast electron ere ili estigatedIlli, tiansport reactions s. 
attntl tire extent (' served iiotoiiiihttin as eharacterized.itti snrtahojliito present 
It was slm Itiat tile pihotoliihitioi sh ich toll,)ketl Cxp\surC of intact leaflets of lo\
liit-gro\i 1'iriteert plants to high light intcnsity in tiorital air %sasessentially similar to 
that \0h0ich ocurred IeH leatlets of'plants gross n in fullstinlight \were illuminated in tile 
absence of ('O itlo\ 0, partial pressures. (Ahuthor's swnotarr') CC 2 D01 

See also 0003 0063 
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C03 	 Chemical Composition, Methodology 
and Analyses 

0033 
16010 EDWARDS, C.A.; ARMSTRONG, I.J. 1981. Citokinin-active ribonucleo
sides in Plhaseolus RNA. 11.Distribution in tRNA species from etiolated 1 rulgaris 
L. seedlings. Plant Physiology 61:1185-1189. Engl., Sum. Engl., 21 Refs., Illus. 

Phaseohs rulgaris. RNA. Cytokinins. Seedlings. Biochemistry. Chromatography. Analysis. 
Identification. 

The distribution of cytokinin-active ribonucleosides in tPNA species from etiolated Phaseo
his t'ulgaris seedlings has been examined. Phaseolus tRNA was fractionated by benzoylated 

diethylaminoethyl-cellulose and RIC-5 chromatography, and the distribution of cytokinin 

activity was compared with the distribution of tRNA species expected to correspond to 

codons begirning with U. I'haseolus tRNAcYs, tRNATrP, tRNATvr, a major peak of 

tRNAPhe, and a large fraction of tRNAL- u were devoid of cytokinin activity in the tobacco 

bioassay. Cytokinin activity was associated with all fractions containing tRNASer species 

and with minor tRNAL- u species. In addition, several anomalous peaks of cytokinin activity 

that could not be directly attributed to U group tRNA species were detected. (Author's 
suonmar') ('03 

0034 

16026 NOOR SALIlII, A.; 11-MBlERG, T. 1980. The effct of kinetin on the 
level of an indoleacetylaspartic acid like substance in germinating seeds and young 
plants of J'haseolus rulgaris. Pl'hysiologia Plantarum 50:103-106. Engl., Sum. Engl., 
12 Refs., Illus. 

Phaseolus vulgaris. Plant-growth substances. Auxins. Indoleacetic acid. Seeds. Germination. 
Seedlings. Plant development. Biochemistry. Analysis. 

Kinetin treatment increased the level of an extractable IAA conjugate, apparently indo

leacetylaspartic acid (IIAsp) in germinating seeis and young plants of 'Iaseolusvulgaris cv. 

Alabaster. The level of this substance in e.tra.:ts of treated seeds was always higher than 

that fromn water-treated seeds irrespective of vhther the seeds had been extracted 24, 48,or 

72 h after the beginning of the treatment. In all parts of young bean plants treated with 

kinetin there was reore of the substance than in the corresponding parts of water-treated 
plants. (Author's summary) C03 

0035 

16422 BALLATYNIE, BLACK, M.W. 1980. Sulphite stimulation of bean).J.; 

mitochondrial adenosine triphosphatase. Plhytochemistry 19(9):2021. Engi., 6 Refs. 

Phaseohs vulgaris. Itypocotyls. Cell structure. Mitochondria. ATP. Enzymes. Analysis. 

ATIlase activitv in mitochondria from hypocotyls of l-wk.-old etiolated Phaseolus vulgaris 
seedlings was stimulated by Na2 SO from 121% of the untreated control at I nll to 

186% of the control at 15 ill, but was not affected by 10 nI1 Na2 SO,. The conen. of 

NaSO used (1-15 nrA!) were sufficient to inhibit All' formation in the mitochondria. 
(Sunttnanr' b1 Field Crop A-lbstracts)('03 
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0036
16027 NOOR SALIII, A.: IIIIsIR;, T. 1980. Phe influence of kinetin on theendogenous content of indoleacetic acid in swelling seeds of I'haseohis, Zea andMinis and young plants of I'haseolus. Ihysiologia Plantarunm 50:99-102. Ungl., Sum.
Ingi., 19 Refs., llls. 

Phaseohs rtvgaris. lea mairs. Seeds. Seedlin, j.Plant-growth substances. Auxins. Indoleacetic acid. Ilypocotyls. I-picotyls. Cotyledons Leaves. Analysis. Laboratory experiments. 

Treatment of diftrent plant n aItcriat, seeds of I'/taseots Zt'o',ris, and l'ints siblea mar'st'estris, and yoitg plants oIl'hawot'us, with kinctin increased the levelof extractable IAA.For seeds this illcrease Ws I t[ pronoUced illbcan seeds, which contained the lowestamount of endoietious IAA and cytokiins, and lo\ser in maize seeds with high endogenouscontent of IAA aid cytokiils. For voiyl., bealn plants the kinctin treatment signilicantlyincreased the extractable anounts of IA froim all parts of the plant, hypocotyls, cotyledons, epidcotel s,and primtr\ leaves, wten the cut plants were placed for 24 I1in kinetinsolution. IForplants sprayed ss ith'kittinsolthin oiln,the primary leaves showed a signilicantly hiiher level of extrictatbt. IAA \hich could be explained by the !act that the plantswere erowiig very cha toiither, ,,lit t i,:p0filhirs received most of the kinetinleat,,

during Spiaying. (.1l th'W'V sititm ari's ("1)3 

0037 
16430 JtilN, \\ .\I,_ ('I< IS, R,\. 1980. Anaerobiosis and ethane production
in /'ha vot.' r'tid iris.I'. ll.\t1t)Cl Ii. 19 1 2 41s -240s2. 1in!l., 14 Ret's.StrF\ 


I'hascotiis t'la'arts. Pl:ant respiration. Buds. tissues.I'tajn 
 Iuzynles. lliane production. 0.
 
Analysis. Liboratory experiments.
 

Apical \ert%,usdsof t ;Ill , i -iiitllltratvditllhll,1and sealed iniair, 0,,or N, for 22 It.There \\as no appreCLIbd hIaiic ilateitlltC't : el, 'att* acids, epcciali linotenic acid,
following incubation illN,: hOinc or.ifN, -initlbat'ed tisse xas subsequen tlyexposed to
air for 30 mini there l%.is z. iirjtkekI d'crei:,se ill[til 
 Icle el of"lsi "in acid, occurring ats:ite tilLe that ethane prt(ticti:t i%a* it its 
the 

Iia',.tie net loss of :inolenic acid durin, the30-Iiiin e\poSLre period \%its 5.5 ilis i irsh %kt..2.48 iiniol ettiane beiln produced.
(Sntwioari' b' llortimclt ral.. sW ( 'I3thsfraf% 

0038
tl()()1 1 IAIIS, (A \R\ ISIRt(NV,, II.J 198 1.Cytokinin-active ribonticleo
sides ill I'hawi,,hti RNA. I. Identi fication in tRNA from etiolated I'/aseohis rub.'aris L. seedlintjgs. t'LitI'htie 'tie,' 07:1181-1184. 1l ., Sum . . 28 el's.,t 

ll s.
 

I'hausshli ,t,ari..Nucleicacids. RNA. Plant-growth substalces. ('y toki nins. Identiflication. 
Biochemistry. Analy,;is. Seedlings. 

The cytoki-tit,'aces it ilhtlctklds'spre.ti tt tIlN.\ from e tiolated I'haseohts rulgarisseedlini ,,havCe 'L istatd ,illdidClitilit l as riY. s,,,,lll'tin 2-iieth,'ltiio-ritosylzeatin,
and .\"-( ,-ispet:tcii\ Iicll,.lli. llc strliclutc' si the comipounds. were established
the iais ot their shr'siittsszrpti propertie, and tile 

on
 
mas, spectra ilf their perniethylatedand perdcuteronetlilated . e,,. i., the('s"-ru s''.,ca U %lerisa major cytokinin-active

cOnlStituCInt Of"tlZ.\ Iron 'I'uree. t1w,tilllsu" innltmali'i ('0i3 

0039
 
16438 (It ItItItII. I 1 ;, \SSf. 
 I.(";(t O((MO,O.J. 1979. Aminaoxidase 
cn plantas. III. I'xlra s' o puiifica .i e propriedades da cnzinia extrafda de plantuo

las de Ieij:T"' (I'itas s I l'td:ri..lin ot i e in platts. 11. l:xtractioit, purijfica.tion, ant protcrthsi ,I c 't' c trachl(d trotri ,l f''t: tlt sL'i'Ilit)s}. Arquivos de Biolgia e lCecnologfa 22 I): S5.62. P'rt.. Sum.Port., I ngl.,IS Ref's. 

l'has'olusrularis. l-nzymes. Seedlings. Analysis. Biochemistry. 
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A procedure is presented for the purification of amino oxidase from bean seedlings. The 
most efficient extraction was performed with either cold water or 0.05 11 potassium 
phosphate at p11 7.0. The enzy;ne was purified 21.7-fold and showed a Km value of 2.49 x 
10' 11 for putrescine at pl 1 7.4 and al optimum temp. of 35C. (Author's stunnar,y C03 

0040 

16936 RAUSER, W.E. 1981. Entry of sucrose into minor veins of bean seedlings 
exposed to phytotoxic burdens of Co, Ni, or Zn. Journal of Plant Nutrition 3(1/4): 
319-328. Engl., Sum. Engl., 21 Refs., Illus. 

Phaseolus vulgaris. Plant vascular system. Plant physiological disorders. Sugars. Tracers. 
Leaves. Seedlings. Micronutrients. Translocation. Mineral content. Toxicity. 

Vein loading in unifoliate leaves of white beans was studied by incubating leaf discs in 114 C] 

sucrose and preparing autoradiogranms. Control leaf tissues showed definite vein loading by 
accumulating most of the sucrose in tie minor veins with little remaining in the surrounding 
mesophyll cells. In discs from seedlings exposed to excess Co, Ni, or Zn most of the radio

sucrose remtained in the mesophyll without accumulating preferentially in the minor veins. 
This inhibition of vein loading was evident within 24 i after exposing seedlings to excess 
metal. Attempts to alleviate the inhibition of vein loading by treating leaf discs with EDTA 
or B were not successful. Reversal of tleL inhibition of vein loading in seedlings exposed to 
excess netal may be impossible. This view is reinforced by an ultrastructural study which 
Indicates that in Needlings exposed to excess Zn the phloem of minor veins is abnormal and 
disorganized. Control leaf discs were floated on solutions containing individual metal ions at 
concn. up to 210 times higher than those found in leaves of seedlings exposed to metals. No 
direct metal effect on vein loading was evident. The possibility remains that metal elicited 
compounds cause the observed inhibition of vein loading. (Atthor'sswnmary) C03 

0041 

16480 WARI)RO', A.J.; PLYA, G.M. 1980. Co-purification of pea and bean 
leaf soluble auxin-binding proteins with ribulose-1,5-bispliosphate carboxylase. 
Plant Physiology 66(1):105-1 11. nmgl.,Sum. Engi., 37 Refs., Illus. 

P'/aseolus vulgaris. Enzymes. Proteins. Auxins. Analysis. Biochemistry. Leaves. Plant physio
logical processes. 

he extensive purilication of soluble auxin-binding proteins from pea and bean leaves is 
described anl evidence for tie identity of these proteins with ribulose-l,5-biphosphate 
carboxylase is given. (Sumnary b' tlorticultiralAbstracts) C03 

See also 0019 0047 0160 
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DOO AGRONOMY 

004216477 IZQUIERDO, J.A.; HOSFIELD, G.L. 1981. A collection receptacle forfield abscission studies in common bean. Crop Science 21(4):622-625. Engl.,
Sum. Engl., 12 Refs., Illus. 

Phaseolus rulgaris. Abscission. Flowers. Pods. Flowering. Podding. Timing. Seed production.
Cultiva-s. 

A non tagging, non destructive, Con1tinu1OUS, and inexpensive method was developed toevaluate abscission of reproductive organs in dry beans under fieldconditions. Abscissioncollection receptacles (ACR) were built, using sai in screen (1.5 x 2.0 mm nesh) and 2.5 x5.0 cm redwood stock.Receptacles were placed in over a 1.25
and the floor was carefully fitted around competitiv !ly growing plants 

lie field m segment of row, 

at the 2-3 true leafstage. The method was tested on dry bean cv. Tusc Ia, NlIP I1,and Black Turtle Soup,selected because of their contrasting growth and flowering habits. Reproductive organswere collected every 4 days and taken to the lab. whe,' the data were cluantilied. Samplesrequired 3 min/A('lR. Abscission could be broken down into liower and pod drop components. Pod abscission accounted for most 01 the sheCLding of reproductive organs. Theabscission of pods under 10 inin accounted for 6,J-8.% of all reproductive structuresabscised. The .CR as useful to study the seasonal :,atterns of flowering, abscission, andpod retention of genotypes. l)iffercnces in these pziameters were detected among the 3 cv.studied iii this expt. Low coefficients of variation associated with data collection indicateda good degree of precision in the expt. Compared to unenclosed plants, the ACR had nosignificant eftect oilgrowth, vigor, yield, and yield components of enclosed plants.(Author s stotoarr) D00 AO0 

004316444 ALMHIDA, L. D'A. I)1; BULISANI, F.A. 1980. Thcnicas para aumentar arentabilidade do feijociro. (Techniques to irrease bean profitability). Correio
Agrfcola 1:236-243. Port., Illus. 

Phaseolus rularis.Cultivation. Climatic requirements. Planting. Fertilizers. N. P. K.coses. Bacterioses. Viroses. Symptomatology. Etiology. Pests. larvesting. Storage. Brazl. 
My-

Technical aspects of bean cultivation in Brazil are reported. Iligh profitability is possiblewhen adverse climatic conditions are overcome and adequate technology and productionsystems used, thus offering higher yields at lower costs. Factors regarding the climate andthe 2 planting systems inbean-producing states are described along with the most important
var. 
planted, growth cycle and nutrient uptake by the plant, and requirements of liming andfertilization (N, P,K, S,and micronutrients). A description is given of the symptomatology,etiology, and control measures of the Major diseases (Xanthomonas phascoli, X. phaseolivar. fuseans. (olletotrichunt lmnthjantt ,Urom''resphaseoli var. tipica, Isariopsisgriseola, Vematospora corvli,and viruses) and pests (Tetranvehus urticae,I'olt,'phagotarsoneinus
latus, Jlononirchusplanki, 1:'mpoasca sp., 1:'asilopalplis lignosellus, Agrotis spp., Beinisiatabaci, Aphis sp., and fyzrus sp.). Research on small-sized intichinery for harvest and on seedstorage is reported. (Stonmar. b, ILB. Trans. kt L.M.I,) DOO E00 F00 
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0044 
16741 FISHER, N.M. 1980. The effect of time of planting on four bean (Hiaseo
lus vulgaris) genotypes in Kenya. Journal of Agricultural Science 95(2):401-408. 
Enal.. Sum. Enpl.. 13 Refs.. Illus. 

IPhaseolus ulgaris. Cultivars. Cultivation. Planting. Timing. Drought. Temperature. Host
plant resistance. Yields. Kenya. 

Four J'haseolus vulgaris genotypes were compared at 3 sowing dates during ie 1st season 
(April-June 1976) and 4 sowing dates during a 2nd season (Nov. 1976-Jan. 1977). Yield 
Jeclined with delay in sowing in both seasons, but in the 2pad season yields were lower at 
the 1st sowing and declined less rapidly. Canadian Wonder was the most stable-yielding 
genotype and had the highest mean seed yield though it may have been inferior to other 
genotypes at the 2 most favorable sowings. Its stability was attributed to drought escape 
and good field resistance to drought and disease. Mexican 142 was the least stable geno
type. A black-seeded landrace yielded well in dry conditions in spite of its long duration. 
The most important components determining sowing date effects on yield were no. of 
pods/plant and seeds/pod. Canadian Wonder had markedly more stable no. of pods than 
any other ge,otype. Cooler temp. in July and Aug. retarded crop development in the 1st 
season. For I sowing of the 2nd season, tlowering was retarded by 7-10 days in all geno
types and this was apparently an effect of water shortage. No effect of water was apparent 
on the time taken from flowering to maturity. (Author's smnmari) D00 

See also 0007 0024 0131 0140 3153 
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DOI 
Soil Water, Climate and Fertilization 

0045 
16035
adubaqgoBEN,cornJ.R.;estercoVIEIRA, S.A.; naSCIERER, E.;BARTZ,de galinha H. 1981. Efeito daculture, do feijoeiro. {l:'/f'ctof fertilization 
with poultry inanure on black beans). Pesquisa Agropecuiria Brasileira 16(2):165
170. Port., Sum. Port., Engi., 10 Relfs., Illus. 

Phaseolus r'ulgaris.Manures. Organic matter. Fertilizers. Costs. Income. Productivity. Yields. 

The effect of poultry manure on grain yield of black beans was assessed using 2 methods ofapplication (in the row and broadcasted), with or without chemical fertilization. The effectof manure application in the row on 3 successiv,, croppinis and in the row and broadcastedon I crop were studied in 2 ditTerent trials. Results obtained evidenced the economicfeasibility of titiizing pooltry manure for black beans, with or without chemical fertilization. During the Ist crop year, broadcasting of manure showed greater efficacy than in rowdistribution. It wa; also possible to quantify doses of manure for the max. economic yield interms of its cost and the revenue obtained with the sale of beans. (Atthor's sitmtnar.' DOI 
J00
 

0046
16089 ARRUDA, 2 LI.:.TtI3l F.J.L. DO 1980. EfeitoIlS, A.; NASCIMI.NTO,
da temperatura m6dia diiria do ar na produtividade do feijoeiro. (l:jjct ofdailytmiean air temperature on bean yield). Pesquisa Agropectria Brasileiia 15(4):413
417. Port., Sum. Port., ingl., 10Refs.
 

I'haseo.'Us 'ulgrais. Climatic requirements. Temperature. Planting. 
Germination. Podding.

Timing. Yields. Statistical analysis.
 

The etTect ot the daily Incan air temperature on bean yield was studied. TIhe yield waslinearly correlated to daily mean air temp. for different periods in the crop cycle. The general correlation cqiati oii toind \,ats Y in (I - 2 1.7) + 1.213, wshere Y = yield of grain(kg/hla), tT daily
I ' 

l 
nean air tenp. ('U for a given- period of'a crop cycle, in characteristictorcatincoefficient for the period. The best periods for yield ~Lle i llrcelaes located betweenlorecastintowereb a ied i the0th and tite 40th day of the crop cycle. The daily mean rates of bean yieldeltvation in daily mean I° 'Cair temp., varied through the crop cycle; the higher values occurringina 3040 day period. [lhe thernal threshold of yiel has been 200C daily mean air temp.
for the 1st 50 days of cycle and 19( for the 
whole cycle. (Author'ssionmnari') 1)01 

0047 
16420 AIIMI.tD, A.M.; KIlKAL, M.M.; ZIIDAN, M.A. 1980. Elfects of saliniza-1tion treatments on growth and some related physiological activities of someleguminous plants. (anadian Journal of' Plant Science 60(21:713-720. lIngI., Sum.
Lngl., Ir., 29 Refs. 

Paseolus ilu'aris. Salinity. Plant physiological processes. Growth. Plant development.Stomata. Photosynthesis. Plant pigments. Dry matter. Mineral content. I-eaves. Stems. 
Roots. Cultivars. 
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When subjected to salinity levels of 0, 20, 40, or 60 meq NaCI/I the kidney bean cv. Har
vester and Contender and cowpea cv. Asmarly and Creamy 7 exhibited significant changes in 

their physiological activities. The trends and magnitudes of these changes depended on the 

cv. as well , -, thelevel of salinity. Generally, stomatal frequency and transpiration rate 

were significantly ieduced and water content was considerably i,':reased. Biosynthesis of 

pigments and photosynthetic activity and consequently leaf area and DMN1accumulation were 

considerably reduced as the conci. of NaCI in ite nu tritive medium increased. Mineral 

composition also exhibited significant changes but the dominant feature was the high 

accumulation of Na in salinized plant tissues. (Author's suminary} )01 ('03 

0048 
16744 LION, L.A.; FINSIIR, '.I. 1979. Management of phosphorus in the 

Andean countries of tropical Latin America. Cali, Colombia, ('entro Internacional 
de Agricultura Tropical. 261p. lngl., Sum. lngl., 16 Refs., Illus. 

Also in 'hosphorus in Agriculture 76:57-73. 1979. 

IMtcwohis iuIaris'. Soils. Mineral deficiencies. 1'. Soil fertility. Soil analysis. Fertilizers. Latin 
America. 

Crop responses of I'hascolhs rlgaris and forage grass to P are reporte,l for Andean countries 
where soils suffer from AI and \In toxicity and low availability of P N, K, S,1I, Ca, and Mg. 

Triple superphosphate, basic slag, and Colombia phosphate rock ws'ere compared in broad

cast, strip and banded applications, in combination, and with partially acidulated or in i

granulated phosphate rock. Marked responses were obtained with 100 kg I' ) 5 /lia, and often 
further increases as the ratc was increased to 200 kg P.O/ha, especially with mixtures 
containing the more ri-active phosphate rocks. (Sunomary' by Field Crop Abstracts) )01 

0049 

16481 t)t'AKI NBISII, I..S.;\\ILSON, R.G. 1981. Effect of herbicide and 

manure applications on soil chemistry and growth of fieldbeans (Phaseohs volga
ris). \Wecd Scie'n:c 29:508-512. I ngl., Sun. Ingl., 16 Rets., Illus. 

l'hascols ruilgaris. Manures. Organic niatter. Soil fertility. Analysis. Weeding. Ilerbicides. 
Soil analysis. Iu"stariitm sl):tni.Roots.Yields. USA. 

[he influence inanti c aid ihericide app licatioins On weed-free fieldbeans and root rot of 

fieldbeans ssas stu lied dtrin I 78-79 at Scottsbluff, Nebraska (USA). Rates of cattle feed

lot inanturc Used Were () 301.000. 5o,000. 112.000, or 168,000 kg/ha. l'ieplant herbicide 

treatment', uwsd w\c\c alachlor at 3.4 kglha, 171I C at 3.4 kt-hma, I''"' 
4 triluralin at 2.2 

t 0.6 kg/ha, or dinoseb at 0.7 kg/ha. Mlanure rates of 56,001) kg/ha or higher reduced field

beait yields both ycars, but did not increase electrical coondiicti Vity or soil e\changeable Na 
enough to e\plain thee yield reductions,. li 1978. but not in 1979, height and yield of 
weed-free fieldbeans wcre euILccd 1h%' ll'l(', 44I'' triO uralinl, and alachlor treatmnents. 

A siilitiant interactioin betiee manure treatlents wasitnot detected andt and herbicide 
iotte oifthe treatntcis incrcaseLi the severiltt 0f root rtit in either year. (Athttior'sstuntary') 
[01 1)02 I 03 

0050 
16437 ARI )A, I'.1.: 'LI .IS, A.: NASCIMINTO, F.J.L. 1)O 1980. Efeito da 
precipita i-o pluviom&trica na produtividade do feijoeiro. (l:.ect oJ'rat]'alloi bean 

.vil).Revista do ('Centro ic('ictncias Rurais 10(1):49-60. Port., Suti. IPort.. Engl.,
12 lfs.,Ilus.
 

I'Ihaseits r.l ris. Rainfall data. Water requirements. Planiting. Germination. Fo\ering. 
Podding. Timing.Yields. Statistical analysis. 

In trials cinddtc d oil the CXp(lt, lields of'the U. Federal de Viqosa, Minas ;erais IBrazil) in 
1961-63, \ iclil of l'1ltii i'leari.s"cv. Rico 23 wsas founid to lx related to rainfall during 
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various periods in tile growing season. hrileclosest correlations for estimating yield were 
those for 10-80 days and 20-70 days after sowing. The earliest estimate of yield was ob
tained from rainfall between 3040 days after sowing. The greatest yield increase/mm in
crease in rainfall was 66 kglha during tie period 3040 days after sowing. (Su1mmary by
Field Crop A bstracts) )01 

005116487 LIMA FILIIC, !.M.P. 1979. Possibilidades de reducir o consumo hidrico 
da cultura do feijio (Phascohs r'ulgaris,L.). ('ossibilities of reducing the water 
uptake of bean crops). Salvador-BA, Brasil, Impresa de lPesquisa Agropecudria da 
liahia. Cornunicado t~cnico no. 040. 81p.Port., 21 Refs., Illus. 

t'Iaseolus vulgaris. Water stress. Ilost-plant resistance. Transpiration. Water requirements.
Plant-growth substances. Leaves. Plant tissues. Experiment design. Statistical analysis.
Laboratory experiments. Brazil. 

The possibility of reducing plant water consumption in bean crops by diminishing transpira
tion was examined. Bean cv. Vagem roxa plants grown in pots with sandy loam soil and with 
daily irrig-tion (field capacity) were treated with 5 concn. of an antitranspirant (Mobileaf of
the Mobil Oil Co., Brazil) and 24 I later, irrigation was suspended. \\When plants showed 
symptoms of dehydration, samples of leaf tissue discs were taken. A random block expl.
design was used with 6 treatments and 4 replications in which each exptl. unit consisted of 
4 plants. Only the plants treated with a 25% concn. lid not present symptoms of waterdeficit. Soil moisture increased with the concn,, indicaing that the application of anti
transpirants promotes more eflicient w'ater use as an indirect effect of reducing transpira
tion. (Suonarr bY LB. Trans. hI.1.1.1..) O)ICOO 

0052 
15823 SANCIIEZ C., G.1.; VI.LANI)IA C., F.II.; QUINTIRO Q., J. 1979. Rela
ci6n hierro-manganeso en tres suelos con caracteristicas fsico-quimicas diferentes 
y su efecto en la absorci)n por frijol Calinia (lhaseolus rulgaris). (Iron-manganese
relationship in thrce soils with diffi'rcnt ph vsio-chemical charac teristics and its 
'jJ vct on absorption in Cailima bean). Suclos lEcua toriales (Colombia) 10(1 ): 19-25. 
Span., Sum. Span., 18 Refs., Illus. 

Phascolus rularis. Soils. Soil fertility. Minerals and nutrients. Fe. Mn. Soil analysis. Leaves. 
Mineral content. Analysis. Nutrient absorption. Colombia. 

Under greenhouse conditions and using beans cv. Calima as indicator plants, the effect of 
adding l'e and Mn (0, 20. 40, 8G, and 160 ppm) to the soil and Fe/Mn relationships (1/2, 1,
2, 4) were studied o l 3 soils s\i ti characteristics that essentially differ in ON content, pH,
texture, C-C, andtbase saturation. A marked effect of Ic addition on Mn absorption was 
found omone of the soils. (Iuthor's summar'. Trans. hi' 1..1.1.) 1)01 

0053 
11638 SANTA CECILIA, [.C.; PRAI)O, II. I)E C. 1977. Efeito de nfi,.s de nitro
genio na nodulaqdo de duas variedades de feij'o (l'hascotusmultgaris. L.). (Effect of' 
le'els oflnitrougc. on the nohulation oj two bean varieties). Cincia e Priitica 1(1):
17-21. Port., 5 Re's., Itlus. 

Phascolus ruliharis.Nodulation. Fertilizers. N. Cultivars. Brazil. 

Trhe results of an cxpt. con ducted in a greenhouse at the U. Federal de Viqosa, Minas Gerais
(Brazil) to determint the effect of levels of N (ammonium nitrate) on the nodulation of 2 
bean var., Rico 23 and Rico baio 1014, are given. These were inoculated before planting.
lime levels of N used were 0, 10, 25, 50, 100, and 200 ppm. Plants were harvested 30 days
after planting; nodules were placed in a 'drying chamber at a temp. of 60 C, and immediate
ly weighted. Nodule vt. was different for both var., indicating a differential behavior. In 
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absence of N, nodules of var. Rico 23 had a higher dry wt. and as the level of N increased, 
nodulation decreased reaching 0 at levels of 200 ppm. Nodules of var. Rico baio 1014 

reached their highest dry wt. at levels of 80 ppm; nodulation decreased notably after this 

level. Regression equations ware linear for var. Rico 23 and quadratic for var. Rico baio 

1014. (Summary by C.P.G. Trans. bi, L.MUF.) DOI 101 

0054 
16958 STANSELL, J.R.; SMITTLE, D.A. 1980. Effects of irrigation regimes on 

yield and water use of snap bean (Phaseolus vulgaris L.). Journal of the American 

Society for Horticultural Science 105(6):869-873. Engl., Sum. Engl., 12 Refs., 
Illus. 

Phaseolus vulgaris. Green bean. Irrigation. Osmotic potential. Evapotranspiration. Pods. 

Yields. Developmental stages. Water requirements. Income. 

Pod yield of Galagreen and Eagle snap bean cv. irrigated when the soil water tension reached 

0.25 bar averaged 11.9 t/lia, and irrigation at tensions of 0.5 and 0.75 bar reduced this yield 

by 41 and 48%, resp. The seduction in water use was proportionately less than yield de

creases, resulting in water use efficiencies of 0.62, 0.45, and 0.4 t of pods/cm of water with 

irrigation at 0.25, 0.5, and 0.75 bar, resp. Pod yield and water use efficiency were generally 

greater in Eagle than in Galagreen snap beans. A 0.75-bar stress applied preblossom, at 

floweing, or at pod development reduced pod yield by 25% in both cv. (Sulmmar.s, bY 
lo;ticultural.,Ibstracts)DOI 

0055 

17303 SSALI, II. 1981. The effect of level of CaCO., inoculation and lime pellet

ing on the nodulation and growth of beans in five acid soils. Plant and Soil 62:53
63. Engl., Sum. [ngl., 13 Refs., Illus. 

l'haseolus vulgaris. Agricultural lime. Al. Mn. p1l. Nodulation. Dry matter. Protein content. 
Yields. Soils. 

The effect of level of CaCO 3 , inoculation, and lime pelleting on the nodulation, DM yield, 

and % N content of common bean plants giown in 5 acid soils was investigated in a green

house study. The soils represented a range in p1ifrom 3.9-5.1, in exchangeable Al from 0.0

4 meq/100 g, in exchangeable Mn from 0.35-2.32 meq/100 g, and in % C from 0.69-5.60. 

Nodule wt. decreased with increasing % C and for .he s oil with highest % C (5.60) no 

nodules were observed. In soils with low OM and low exchangeable Al and Mn, inoculation 

increased nodule wt., DM yield, and % N, especially at the lowest pH level. Where the seeds 

were not inoculated, nodule wt. and DM yield increased with soil ptl. No such increases 

were observed where the seeds were inoculated. There was no apparent advantage in lime 

pelleting in such soils. In soils with low OM content and with substantial amounts of Al and/ 

or Mn, liming increased nodule wt. and l)M yield, and decreased exchangeable Al ano/or 

Mn. Lime pelleting was superior to mere inoculation in increasing nodule wt.,particularly at 

low lime rates. In soils with relatively high OM content, nodulation was very low or none at 

all. Low lime rates had little effect on exchianecable Al and Ca and DM yield. Higher lime 

rates, however, decreased exchangeable AI and DM yield but increased exchangeable Ca. 

(Author'ssummary) DO 1 01 

0056 

17314 MENTEN, J.O.M.; MALAVOLTA, '.;SABINO, J.C.; VIIGA, A.A.; TUL-

MANN N1.HO, A. 1981. Anomalia do feijociro (t'laseolus iulgaris L.) semelhante 
a virose, causada pot toxidez de mangans. (Vinms.like abnormality in beanscaused 

b'vmanganese toxicit). Fitopatologia Brasileira 6:179-185. Port., Sum. Port.,Engl., 
14 Refs., Illus. 

l'haseolus v'lgaris. Mineral deficiencies. Al. Mn. Plant physiological disorders. Sympto

matology. Mineral content. Analysis. Developmental stages. Laboratory experiments. Field 
experiments. 
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Several scattered affected areas were observed in a field planted with beaas located at theTiet6 Exptl. Station, S o Paulo, Brazil. The plarts showed symptoms similar to those causedby virus diseases: less growth, shortening of the internodes, development of lateral buds,small, crinkled leaves with downward curving, and chlorosis either uniform or interveinal
always accompanied by necrotic spots. It was also observed that both blossoming and podfilling were de'ayed and markedly reduced. Leaf analyses revealed that affected plants hadlevels of in and Al > 4200 and 1100 ppm, resp., whereas samples from unaffected plants,grown in adjacent sites had about 500 ppm Al and 500 ppm Mn. Soil analyses also showedmarked differences between affected areas and adjacent sites; in the former ones pli ws'asaround 4.0, and exch anigeaile Al reached 1.1 ineq/1 00 g; on the other hand, soil withhealthy and normal looking plants showed pill 5.2 an d only 0.2 mleq of exchangeable Al.Soil samples from the affected and unaffected areas were brought to the gr'.zenhouse, potted,
and used for growing bea, plants. Sy,'nptoms identical to those observed in the field de
veloped only in the Ist case. (.-tu thor's smmarv) DOt 

0057
 
16968 VALI.F JUNIOR, P. uI:L: 
S('O'T, T.W.; LUGO-ItOPIIZ. M.A. 1981.
Variable response of fod crops to banded and broadcast residual fertilizer P on an
Ultisol. Journal of A,.:riculture of the Univ'ersity of' Puerto Rico 65(2):171-189.
I nul., siiiii nel ., Span., 25 Rcts.. llus. 

Phaseols 'olxari Zed ral's. Fertilizcrs. P. Rotational crops. Yields. Soils. Soil analysis.
Soil impovelishrnuent. 

In a sequence of 11)crops on a lorres clay ,oil (Iltisol) variable responses to P wore ohtained. Rice ai( sovbeais did not rcspold to I'. Ii 3 maize crops out of 6, and ini 2 field
bean crops, tiereC rcspoxse to baduCl fertilizer P but not to broadcast residual 1P.li the
I-x 

Ist 
 maize crop,lCar iIa', yields \Slere bh~ill,'d xxithl 90 k," banded I'/h and with 359 kg
broItacst P/lha. the re"ixhiial effcct of larL! iqxliCtions o broadcast 1 on succeedint cropskil 1hn1lost lil. li field expt.,-oil tets hIlok ct a sharp P drop in broadcast trcatments after 3 
',r, rotably iUe tx P ti.\atioll. (tria P illil erahiztiiu is ratlh r important in the highly
weathcrCd ,xils of tile hIulid tropi c. Alxtqarcitlv, P is inicralizedsummler Inionths. {..lutil , ' ;u¢,imarr)DI)0 1.03 more rapidly during 

See also 0013 001.5 o018 0031 0108 
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D02 	 Cultivation Practices: Planting, Weed Control 
and Harvesting 

0058 

16029 MAHATANYA, E.T. 1977. The response of food beans (Phaseolusvulgarts 
L.) to spacing and phosphorus application. East African Agricultural and Forestry 
Journal 43(2):111-119. Engl., Sum. Engl., 16 Refs., Illus. 

Phaseolus vulgaris. Cultivars. Spacing. Nutritional requirements. Fertilizers. P. Agronomic 
characters. Yield components. Yields. Maturation. Seed production. 

Bean var. Canadian Wonder and Leakey 138.139 were grown in the field under 3 levels of P 
application and 2 levels of plant density. The results show that piant height, LAI, pod no., 
pod wt., seed yield/plant, and seed yield/zn 2 increased with the levels of P. An increase in 
seed yield/plant was attributed partly to an increased pod no. and partly to a larger LAI, 
which were positively and significantly correlated with seed yield. It was, therefore, suggest
ed that in an endeavour to increase bean , Is more attention should be directed towards 
treatments which might promote a greatc. dccumulation of pods/plant. Low plant density 
had a greater effect on all the above mentioned characters/plant than high plant density, 
except on plant heigl when the reverse was true. Ilowever, seed yield/m at high plant 
density was significantly greater than at low plant denisity due to the greater no. of plants/ 
unit area of land. The effect of high plant density was even greater when Pwas added to the 
soil. This shows that a competition for nutrients existed at this plant density. (Author's 
suintnary) D02 

0059 
16025 BRECKE, B.J.; I)UKE, W.B. 1980. Effect of glyphosate on intact bean 
plants (Phaseolus vulgaris L) and isolated cells. Plant Physiology 66:656-659. 
Engl., Sum. Engl., 27 Refs., Illus. 

Phaseolus vulgaris Ilerbicides. Plant assimilation. Leaves. Plant tissues. Nutrient absorption. 
Tracers. Metabolism. Plant respiration. Cytology. ATP. Plant physiological processes. Plant 
injuries. 

Whole bean var. Eastern Butterwax plants and isolated cells were used to investigate possible 
mechanisms of action of glyphosate. Results showed that glyphosate was quickly absorbed 
by the whole plant but not by individual cells and that it caused a rapid reduction in leaf 
DM accumulation, leaf expansion, leaf angle, and stomatal aperture without affecting the 
water status of the plant. Glyphosate also caused a rapid reduction in cellular uptake of 
"Rb and 3 I'which p'receded its detrimental effects on photosynthesis, RNA and protein 
synthesis, and respiration of isolated cells. This reduction in i-n Tbsorntion was not due to a 
loss of membrane integrity, decrease in energy supply or chelation of ions. It was concluded 
that glyphosate was directly inhibiting the ion absorption process of bean leaf cells. (Au. 
thor's sunnarv) D02 COO 

0060 
15852 VICTORIA FILIO, R.;GODOY JUNIOR, C. 1978. Ilerbicidas na cultura 
do feijio (Phaseolus vulgaris L.): contr8le, fitotoxicidade e persist~ncia no solo. 
(Herbicides in bean crop,. control, ltotoxicity, and persistance in soil). Planta 
Daninha 1(l):25-37. Port., Sum. Port., Engl., 35 Refs. 
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Phaseolusvulgaris. Herbicides. Weeding. Toxicity. Soil fertility. Timing. 

Two assays were conducted with the herbicides trilluralin, nitralin, and EPTC in 2doses toverify weed control, to observe the possible phytotoxic effectsapplication during the 
on the crop after resame agricultural yr, and to determine the possible residues in thesoil at the beginning of the next agricultural yr, that might affect susceptible subsequent icrops. The determination of possible residues in the soil was made by root and shoot bioassays using sorghum as check plant. There was a good weed control by the herbicides. Thepurple nutsedge (C 'vpcnrsrottoids) was controlled only by I'IPTC; Spanish needles (Bidenspdosa) and broom weed (Sida spp.) were not controlled by the herbicides. None ofherbicides presented phytotoxic effects oin the bean crops even after re-applications duringthe same agricultural yr, and residues were not fotlnd during the next agricultural yr afterre-application in the prior yr. (Author's su'nmnar.v 1)02 

006115851 ALVFS, A. ; BlIRNARI), J.B. 1968. Contriile de ervas daninhas em culturade feijfo-vagem pelo ust de herbicidas. (Cot o nittdstr'I in snap hcans withherbhicides). Bragantia 27 16): 187-192. 'ort.. Sum. Port.. I-ugl.. 2 Refs. 
I'hastolusru,,:ri' Snap bean. Weeds. %,eeding. herbicides. Cultivation. Yields. 
Four herbicides Ior controlling weeds in snap beall crops s ere tested itt prienergent conditionts. I 'TC. and trilhiralill \kerc incorporated 1Itlore planltin gihereas clloroxuron andDNIIP were applied alt'r plan ti stithllut c1r1Lrpratitii ill the soil. A plot cultivated byusual practices s\as used as check. IL'der these e\ptl. condititins there was no appreciableincrease on bean xiclds, but ill hlieherbic ide tested were efficient in controlling the weed.Those applied alte r plin tinit sllt\Cd better reSiitial eieets. Stine toxicity of clOroxiron 
was noted til snalp bea.au. (.ut- t 'I .\ t #'n/ i )02 

006215871 1)1 M.AR INIS,(;. ;I. I ,RI IRA.A A.; ))S SANI )S. RI:.;). .LITTI W.B.C. 1980. Alguus cfeitos do lilutimeturon subre o cresciluentt inicial da raiz doleijociroi (/,aus rtt/uartvL .). (Soit' 'r.tst't\" o! flohturon on the earlY,growthI'IPhawohit).01f the ri,)th o rtollaris). Revistzt dc .Xricultura (Sjo Paulo) 54(4):305-309. Port., Suti. Port., I ngl.. 6 Ret,. 

Phascohtsrtli!ri. I lerhicides. Rooting. Roots. Growth. Plant injuries. 

The herbicide fluoinet.uron appliiL at conti. var\ing lietccll 5-625 ppin aflected considerably tlte length of' tle iniain root aid it-, hair zotne asts \ell asroots of the length of tite secondaryI'haseolthi ,'ukugaris. Ile c\pt. ,htt cd tIie need of at intire d'etailed study of tileeffects t it ctun ci. be t\en 0-5 pi and 125 pptii. Notie of the tbserved effects can beatt.ributed to biichemical lcstiol ilo the plit yiStil1Ctic pro)Lcess. (.Aluthr's sumtart) )02 

006316730 IAIGUlNI.AUM ,I., II. 1981. Anilisis del crecimiento y los rendimientosdel frejol en relacihi a densidades poblacionalcs. (Anal rsis oq g roth aid tield inbeans ini rt'lation to p)opulatio dcnsitis). In Sc initari) Ie le-uitnosas de (;ratio,2o., Santiago, Chile, 1981. Trabajos. Santial~i. pp.30-57 Span., Suni. Span., 4 Refs. 
Phaseohis rulgaris. Spacing. Growth. l)evelopmtental stages. Cultivars. Leaf area. Plant labit.Agronomic characters. Yield components. Yields. Chile. 

An attemnpt is Itiale ttt deicritint . optinlul dlnsity t platnt pitiulatiti ill beatn crops. \''elnplant density is high, LAI valties are alsoi increased bitt tlhcse (lt ntit always correlate positivcly with bean yield. W\li plant density is JIw, plants have higher LAI valucis which tIutanhigher yiclILs/plant. IHiwever, these highter yields/phint in itany ctsescompensate tile priductive capacity of 
are not able to 

greater Populations. \hien high deusities aretablished, the no ., and especially, thc 
es

size of the leaves are itnpottant variables associated 
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with the yield. The different densities affect the no. of pods/plant while tileno. of beans/ 
pod, and especially, the wt. of 100 beans remain stable. Var. T6rtola Diana had the best 
response to high plant density (444,000 plants/ha) while Red Kloud arid Apolo had better 
yields with av. densities; Orfeo Inia had no differences in yield regarding the different plant 
densities. (.Author s srmnai-'. Trans. ly L.M.'.) 1)02 C02 

0064 

16986 WETALA, N.P.E.; NIOSHA, ('.J.; MOLLE.L, S.L.; SAMBAI, L.M. 1979. 
Evaluation of pre-planting incorporated, pre-emergence and post-emergence 
herbicides in navy bean (l'lhaseolus rulgaris) in the Galapo area of Arusha region, 
Tanzania. Arustha, Tanzania, Tropical Pesticides Research Institute. Miscellaneous 
Report no. 969. 1Op. Engl., Sum. Engl., 2 Refs. 

Phascolus rulgaris. Weeds. Weeding. Ilerbicides. Plant damage. Field experiments. Tanzania. 

A herbicide evaluation was carried out in navy beans oildeep red soil during the first rains 
of 1977 at a farm of the National Agricultural and lFood Corporation, Galapo, Tanzania. All 
the presowing, incorporated herbicides, isoproturon at I and 2 kg, chloramben 1.5 and 2.4 
kg, and pendiriethalin I and 1.6 kg/ha, gave < 40%control of broad-leaved weeds and, with 
ttre exception of isoproturon at 2 kg/ha,:> 70% control otgrasses. Overall weed control was 
poor with the best arrounting to only 67% (pendlinethalin, I kg). Aniong the preresult 
emergence herbicides which included oxadiazon 0.75 arid 2 kg, dinoseb-alkanolaminc I 1.9 
and 14.2 kg, isoproturon 0.5 and( I kg, pendinethalin I and 1.6 kg, chlorainben I and 2 kg, 
chloraniben +-linuror 1.8 + 0.6 and 2.4 + 0.8 kg and alachlor + linuron 2 + 0.5 arid 2 + 
I kg/Ira, best contrtl of broad-leaved weeds I 70%) 5aS obtained with pendiiethalin 1 kg 
and oxadiazon 2 kg/ha. The other treatments, together with ptstemergenrce application of 
isoproturor 0.5 and I kg and bentazone 0.72 and 0.06 kg, gave 60% control of broad
leaved weeds. Oxadiazon, pendiiethalin at I kg, ail alachlor + linuron gave at least 
90% control e grasses. Oxadiazin, pendinethalin I kg aird alachlor + linuron (2 + I kg/ha) 
gave fair overall weed control (65-78o). Oxadiaiort scorched 80.90% of the crop, resulting 
iii 20'%X caused temporary scorchmortality, while isoprot uron presowing and precrergerice 
of the unifoliate leaves. (Summari i r Ittd Alnstra'K D02 

0065 
16969 MAN(;UAL-CILSPO , G.;(GONZAL[EZ, A.L. 1981. Preliminary evaluation 
of a snap bean harvester in southern Puerto Rico. Jonurnal of Agriculture of the 
University of Puerto Rico 65(2): 138-141. Engl., Sur. Irigl., Span., 7 Refs. 

'hascolhs 'umgaris. Agricultural equipment. Harvesting. Pods. Labour. Crop losses. Field 
experiments. Puerto Rico. 

This study showred that tiere %%ere no significant differences between yields of manually 
harvested arid mechanically harvested snap bean. Tie ttle required to harvest I Ira differed 
significantly bein 395 anLi 100.7 nran hours for manual and inechanical harvesting, resp. 
Although the % of trash harvested Olleclhanically ) was high (32.8%) it could be reduced with 
idequate blower and reel calibration. (Sunimarv hr .Ibtracts on TropicalAgriculture) 1)02 

0066 
16966 ACI'IDV ) S., F.J. 1978. Co'trol de mals hierbas en el cultivo de caraota 
(t'Iaseolus vulgaris). (h'ed control inheans). CIARCO (\'enezuela) 81I/4):21-32. 
Span., Sum.Span., Ingl. 

Pthascohs rulgaris.Weeds. Weeding. Ilerbicides. Field experiments. 

A series o'lexpt. was carried tilt on a clay loa soil (1971-73) aLl oila loam soilin1976 
oin bean crops in tile state of P,rtuiguesa, Veniezueta. Best selective weed control vas ob
tairiCtL with diurori at I kg/ha and linuron at 1.2 kg/ha, nitralin + tri-allate at 1.5 kg + 3 1 or 
2 kg + 2 I/ha and nitralin at 2 kg 4 alachlor at 3 /ha,all preeriergent. Excellent results 
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were also obtained with nitralin at 1 kg + dinitramine at 1.5 I/ha incorporated before 
sowing beans. Yields varied from year to year as a result of climatic and other factors, the
highest yield of all being from the incorporated treatment. Weeds present at both sites are 
listed. (Summary by Weed Abstracts) D02 

0067 
16950 WETALA, C.J.; MOLLEL,M.P.E.; MOSIIA, S.L.; SAMBAI, L.M. 1979. 
A herbicide bean (t'haseolusvulgaris L.) trial on T.PR.I. farm during the first rains
1977. Arusha, Tanzania, Tropical Pesticides Research Institute. Miscellaneous 
Report no. 968. 12p. Engl., Sum. Engl., 18 Refs. 

Phaseolusvulgaris. Weeds.Weeding. Herbicides. Field experiments. Tanzania. 

Trials were carried out on bean var. Canadian Wonder on sandy loam soils at the Tropical
Pesticides Research Institute Farm, Arusha, Tanzania during the 1st rains of 1977. The weed 
flora consisted of about 40% broad-leaved species (with Airgemone nrexicanadominant),
50% grasses (mainly Sctaria spp.),and < lO%0'vpents spp. Chloramben at 1.8 kg/ha + linu
ton 0.6 kg preemergence and butralin at 1.75 kg/la presowing followed by chlorarnben 2 kg
preemergence crontrolled broad-leaved weeds for only 4 wk. but grass weed control lasted 
longer. Crop yields from these treatments did not differ significantly from those of the 
hand-weeded control. Pendirnethalin at 1.6 kg/ha incorporated before sowing gave satis
factory control of broad-leaved weeds and grasses but damaged tihe cron llirmoseb-alkanola
mine at 11.9 and 14.28 kg/hia preemergence controlled broad-lea cd %Ucds, (or a hnnited 
period but grasses were resistant. TI,- same herbicide at lower rates scorched tire crop when 
applied at the unifoliate stage of the beans and there was no improvement in weed control.
Oxadiazon at 0.75 and 2 kg/ a preetnergence gave satisfactory weed control but proved
toxic to the crop especially at the high rate. Postemereence sprays of bentazon at 0.7 ;and
1 kg and isoproturon at 0.5 and I kP at the trifoliate leaf stage generally gave unsatisfactory
weed control with the I kg rate of the latter defoliatiing the crop. No treatment controlled 
Cy'penis spp. (-luthors n.imomarr' 1)02 

0068 
16703 RAIMASW.V\MY, HI.S.: S.; GOVINDARAJAN, V.S. 1980.PANt;ANNA, 
A nondestructive test for determination of optimum maturity of French (green)
beans (IIawolos ruoharis). Journal of Food Quality 3(l):11-23. Engl., Sum. 
lngl., II Refs., Itlus. 

Phascohrs rularis.Snap bean. Developmental stages. Maturation. Pods. Harvesting. Compo
sition. Agricultural equipment. 

Beans harvested at intervals 4l ro'th until over-maturity were examined by a trained 
sensory panel and sensory characteristics %ere related to the physicochemical features at 
each stage. lhe wt./legth ratio %%as closely related to se.sory character and could provide a 
simple test for optimal maturity. (Sumoariv bYnIorticulturalAbstracts) D02 

See also 0049 0090 0121 
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D03 	 Cultivation Systems: Intercropping, Rotational 
Crops 

0069 
16772 IBARRA P., F.J. 1981. Densidades de siembra de frijol en relevo con mafz 
en la regi6n tropical costera del Golfo de Mkxico. (Spacing of bean in relay 
croppingwith naize in the tropical coastal region of the Gulf ofMexico). In Reu
ni6n Anual del Programa Cooperativo Centroamericano para el Mejoramiento de 
Cultivos Alimenticios, 27a., Santo Domingo, Repdblica Dominicana, 1981. Memo
ria. Santo Domingo, Secretaria de E'stado de Agricultura. v.3, pp.L6-1-L6-9. Span., 
Sum. Span., 8 Refs., Illus. 

Phaseolusrugaris.Zea mavs. Rotational crops. Planting. Spacing. Yields. Mexico. 

In the Tuxtlas region, located in the southern part of tile state of Veracruz, Mexico, beans 
were planted in traditional relay cropping with maize after it had been bent over to obtain 
av. yields of 580 kg/ha. In this system, 2 rows of beans were planted with 40 cm between 
plants, 2 beans/hill, resulting in a density of 100,000 plants/ha. In order to increase yields, 
the effects of spacing and topological arrangements of beans were studied, using this system 
as check. Var. Jamapa was used and 20 topological arralgements, corresponding to the 
combination of 4 spacings between rows, 6 distances between plants, and 3 amounts of 
beans/hill, were compared. There was a significant difference ainong topological treatments, 
the best being those that had spacings > 60 cm between rows and increased yield 28% (760 
kg/ha) with respect to the check (50 cm). By increasing the spacing to 200,000 plants/ha 
with the traditional topological arrangement used in the region, yields were increased 
18%; the lowest production was obtained at 40 cm between rows, indicating that yield 
decreases on closing bean rows. (Author's sumnmary. Trans. by I..M.JK) )03 

0070 
16779 VALLI: B., R. )EL; TURRE'NT F., A.; VOLKE I., V.; ALCALDE B., S. 
1979. El surco doble de maiz-frijol asociados (0.4 m untre pares de surcos), una 
alternativa para intercalar trigo en las calles anchas de dos metros con genotipos 
adecuados para condiciones de agricultura de temporal con minifundio y escaso 
capital de inversi6n. [Double rows in maize/bean intercropping(0.4 in between 
pairs of rows), a.-i alternative to intercrop wheat in the two meter wide spaces 
between rows with appropriategenot),pes for the rainfed agriculturalconditions 
on small farmsteads and with limited capital 16r investment ]. Agrociencia 38: 
101-113. Span., Sum. Span., 10 Refs., Illus. 

Phajeolus vulgaris. Zea mass. 7)'iticutn aestirtmn. Intercropping. Climbing bean. Spacing. 
Fertilizers. N. P'. Productivity. Income. Guatemala. 

Results of 21 expt. evaluated in 1977 on small farms in w. Chimaltenango, Guatemala are 
given. The study was part of the preliminary research on agrosociocconomic conditions of 
farming in this region, begun in i976 by the Instituto de Ciencia y Tecnologfa Agrfcola 
(ICTA) in Guatemala in order to direct future research in the area. Since agriculture depends 
on the rainfall and is classified as subsistence farming, it was considered convenient to assess 
several factors under the traditional system of maize/bean intercropping and under a system 
of double rows (0.4 in between pairs of rows), but intercropping wheat in the 2 m wide 
space between the rows. Local var. of maize and beans and one improved var. of wheat were 
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used to evaluate the 2 systems in addition to the factors already assessed. A 1/8 lotted half 
replication of the 2' factorial was used as exptl. matrix. The most important result was that 
the conventional system produced the highest yields and consequently, the highest net 
income. However, yields of wheat intercropped in the system of double rows were high,
considering the fact that they came from 42% of the total area under this system. (Author's 
sumntary. Trans. by L.M.IF) 103 

0071 
16788 SILVA, C.C. DA; VII-IRA, C. 1981. Cultura associada de feij 'o e milho. 
5. Avaliaq~o de urn sistema. (Bean and maize intetcropping 5. Evaluation of a 
system). Revista Ceres 28(156):194-206. Port., Sum. Port., Engl., 9 Refs. 

Phaseolus vulgaris.Zea ma's. Intercropping. Planting. Spacing. Soil analysis. Yields. Timing. 
Productivity. Income. Brazil. 

A system of associazed cropping of beans and maize was evaluated in Ponte Nova, Patos de 
Minas, and Unaf, state of Minas Gerais, Brazil. Maize was planted at the beginning of the 
rainy season, in rows I m apart, with 20,000, 30,000 or 40,000 plants/ha. Bean cv. Man
teig5o Fosco 11 (determinate growth habit) was planted simultaneously with maize, in the 
same row, at the density of 120,000 seeds/ha. After the harvest of this bean cv., when the 
maize started to dry, climbing beans were planted in between tIre maize rows at the density
of 140,000 seeds/lra. In Ponte Nova the expt. was repeated during 3 yr. Yields were: maize, 
3200-5000 kg/ha in the best 2 yr; Manteigdo Fosco 11,400-600 kg/ha; climbing beans, 500
950 kg/ha. No significant effect of maize population on yield of both crops was found. In 
Patos de Minas the expt. was repeated during 2 yr. Maize yielded 5000 kg/ha and climbing 
beans, 600-700 kg/ha in one year and 200-300 kg/ha in another year. Maize population did 
not affect its own yield, but slightly affected tie climbing bean yield. Manteigfo Fosco 11 
yield was low (200-600 kg/Ia) and was affected by tie higher maize plant populations. In 
Unar tire expt. was also repeated during 2 yr. At the density of 40,000 plants/Ia maize 
yielded around 6000 kg/ha; with 30,000 plants/ha, 43004600 kg/Ia; and with 20,000
plants/Ia, 3100 kg/ha. Bean yields were: Manteigao Fosco 11, 500-800 kg/Ia and climbing
beans, 500 kg/ha, approx. In spite of the low bean yield, this associated cropping system is
economically interesting to the small farnrers since the bean price is much higher than the 
maize price. (Author's srornarr) D03 

0072 
16470 lNMI'R ESA BRASILIIRA DL ASSIST'NCIA TLCNICA F LXTFNSAO 
R"UAL. 190. " ....., p.......u ijao. ). .... evi.. a proarwrior 
svstcns. (Rtiiew j. Santa Catarina-I2 L, Brasil. Serie Sistemnas de Produq3o. Boletim 
no. 209. 55p. Port., Illus. 

Phaseolrs vugaris. Zea nars. Cultivation. Intercropping. Rotational crops. Planting. 
Spacing. Harvesting. Manures. Diseases and pathogens. Pests. Brazil. 

Two bean production systems (in rronoculture and in association with maize), recommended 
for the state of Santa Catarrna, Brazil, arc described. liie characteristics of bean-producing
regions are given: area harvested, av. yields, total production, marketing channels, and cli
mnatic indexes. The characteristics of the producers for each one of tire systems are given and 
technical recormirendations are included on soil analysis and conservation, amendment of 
soil acidity and fertility, preparatiom, fertilization, planting, cv., cul'ural practices, pest and 
disease control, harvest, storage, precautions on using chemical products, and technical 
specifications of production for each system. Maize/bean intercropping rn tire northern 
region of the state and bean cultivation after tobacco cultivation are briefly discussed. 
Tables and annexes on tire use of herbicides, fungicides, and other control products during 
storage and for seed conservation are included. (Summrarry by LB. Trans. by L.11I.l.) i)3 

See also 00 73 0145 
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D04 Seed Production 

0073 

16018 OLUFAJO,O.O.;SCARISBIRICK, D.ll.;DANIILS, R.W. 1981. The effect 
of pod removal on the reproductive development of l'haseolus vulgaris cv. Provider. 
Journal of Agricultural Science 96:669-676. Engl., Sum. Engl., 9 Refs., Illus. 

Phaseolus vulgaris. Snap bean. Plant development. 'xds.Abscission. Seed production. 
Harvesting. Developmental stages. Water content. Seed. Yield components. Yields. Cultiva
tion systems. 

Phaseolus vulgaris cv. Provider was assessed as a vegetable and seed crop in SI:: England. 
Expt. were designed to simulate 'pick your own' harvest systems which are becoming 
increasingly popular. Edible pods were removed on either 1 or 2 occasions at varying devel
opmental stages, remaining pods being left to produce seed. The yield of edible pods in
creased considerably as pod removal was delayed but subsequent seed yield was reduced. 
However, depodded plants showed compensatory increases in mean seed wt. so that seed 
yield reduction was less than expected. Results are discussed in relation to decline in seed 
MC and the dual use of this crop for vegetable pod and seed. It is concluded that dual use is 

not convenient for large-scale agricultural operations. 'Pick your own' programs utilize the 
potential of this crop more efficiently than present mechanical hirvesting systems. (Att

thor's sutmmary) 1)04 1)03 

0074 

15836 SALIII, F.A. 1981. Influence of seed size on yield and yield components 
of dry beans (l'haseolus nulgaris L.). Zeitschrift fodrAcker-und Pflanzenbau 150: 

19-26. l-ngl., Sum. -ngl., Germ., 23 Refs. 

Phaseohis vulgaris. Seed. Seed characters. Cultivars. Yields. Yield components. Timing. 

Crops grown in fieldtrials during 1976-7- from seeds of 3 cv. of dry bean of 4 different 
size grades were compared to determine Jheinfluence of seed wt. (expressed as g/100 0 

seeds) on the resulting crop. Seed si,',were gradated in small, medium, large, and un

gradated forms. Results from the 2 seasons showed that seed size did not significantly 
affect seed yield/Ia. Therefore grading dry bean scedN would be of little or no economic 
value to the farner. (Author's .ininarv) 1)04 

0075 

16784 MNIEZIS, J.R.; MOHIAN, S.K.; BIANCIIINI, A.; SOUZA, G.L. 1981. 
Qualidade sanitiria de sementes de feijIo (PiaseolusrulgarisL.) no Estado do Para
n..(Ihealth qualit ' o'beanseeds in the state of l'arand,Brazil). Fitopatologia Brasi
leira6 :497-508. Port., Srn. Port., Engi., 18 Refs., Illus. 

Phaseolus rulgaris.Seeds. Seed quality. Nlycoses. Geographical distribution. Brazil. 

In order to measure and describe the health quality of bean seeds utilized in the state of Pa
ran., Brazil, 434 samples of 43 var. from 124 counties were analyzed. Of the total of seeds 
analyzed, 13% were infected and 7% showed other abnormalities. Among the infected seeds, 
45 different fungi were identified, some of flem causing partial or total seed rot and 
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others, affecting the seedling during germination. Fiie principal seed-transmitted fungalpathogens were found in seeds of all the var. analyzed and in samples from all tileregionsof the state studied, although in different %. In general, there was no difference in thequality of seeds from different sources. (Author's smnnmarv) D04 

007616774 GIRALDO, G. 1981. Metodologia para ladescripci6n varietal en frrjol comtln y maiz. (,Methodology jor arielaldescriptioninco-nnion beans and in maize).in Reuni6n Anual del Progrania Cooperativo Centroamericano para elMejoramiento de Cultivos Alimenticios, 2 7a., Santo Domingo, Repsiblica Dominicana, 1981.Memoria. Santo Doniiogo, Secretara de tstado de Agricultura. v.3, pp.L3-I-L-3-53.
Span., 10 Refs., Illus. 

Ihaseolus iulgaris. Seed production. Agronomic characters. Developmental stages. Germination. Seedlings. Floweing. Maturation. Timing. Cultivars. Colombia. 

Separate models are given to describe the characteristics of bean and maize var. in programsof seed certification. Conceptual aspects that should be taken into account when making anadequate description of a var. are discussed. In descriptive parameters of continuous distribution (e.g. plant height), the mean, standard deviation, and CV. should be estimated in arain. of 20 obscrvatons; in those of direct distribution (e.g. color of grain), classify thepredominant type and noe the exceptions. 'Tlie descriptive parameterswithin a methodological background; the described 
are given and defined 

parameters are studied for the stages ofseedling, floweing, physiological maturity, and harvest, in reactions to diseases and pests,and in the var. that most resembles the character described. The form of measuring certainparameters is illustrated and models of formats are included for registering data. (Satonary
b.Y ,.I.J.C.Trans. i' 1.M.1) )04 1400 

0077
16499 BRASIL. SICRITARIA Dl- AGRICULTURA F ABASTF.'CIMENTO.1981. Programa de feijio no estado tieSg'io Paulo-Pr6-Feijgo. (The bean program in 
the state o.1SIo aueo-lrj-lcijao. Campinas-SP, Brasil. 27p. Port., llus. 

l'haseohs rulgaris. Plant breeding. Seed production. Legal aspects. Storage. Ecology. Soils.
Geographic distribution. Brazil. 

"lle fundamental indications for the bean cultivation program, Pr6-I1.eijao, in the state ofSo Paulo, Brazil are deLtIned. This program tries to establish the hases that would assure, in
the middle term , a standard supply of thisleguie, as 
well as improved s'ed which constitutes the main technological requiremient of production. Indications oi research consist of:production of improved seed, production technology, genetic improvement, phytosanitarycontrol, technical assisance, storae,,, and agricultural policy. The areas indicated for beancultivation are delimited and the municipali ties that form part are specified. A map on thetypes of land use capacity anid aother on the administrative division of the state ar,annexed. (Sffunuar.i. I' I.13. I....') )04 J0)"runs. i' 

007816796 
C. 

CUNIIA, JM. IA; GO)OY, O.P.; RAIALIIO, M.A.P.; FERNANDES, D.1979. lnllu~ncia da densidade da semente sobre a produyao do feijoeiro.(1:'t1ects o] sced density on field bean vild). Revista Brasilcira de Sementes 1(3):
91-104. Port., Sum. Port., Ingl., 16 Retfs. 

tPtaseolus riiaris.Seeds. Seed c-haracters. Soils. Planting. Germination. Yields. Statistical 
analysis. Brazil. 

Bean cv. Rico 23 seeds were separated into 4 classes according to their density using solution.; of sucrose at densities of 1.225, 1.250, 1.275, 1.300, and 1.325. Seeds of the 4 densityclasses and those f,the unselected, control treatment, were planted under different condi
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tions and soil types (in a sandy soil in Piracicaba, state of Sio Paulo; in a dark red latosol in 
Patos de Minas, and in a dark red latosol of the Cerrado phase in Sete Lagoas, state of Minas 
Gerais) to obtain data regarding production/area. The results of analyses carried out under 
the prevailing conditions led to the conclusion that higher productivity/unit of area may be 
obtained by using seeds with densities > 1.275. (Author's smummary) 1)04 

0079 

16740 FOUAD, II.A. 1980. The effect of cell configuration on length grading of 
beans. Journal of Agricultural Engineering Research 25(4):391406. Fngl., 8 Refs., 
Illus. 

Phaseolhsvulgaris. Agricultural equipment. Seed characters. Seed. Planting. 

Length grading of seeds may be required for precise planting, and is done with a cylinder 
internally indented with cells or pockets. The optimum cell design for accurate length sepa
ration was established and an improved cell form developed for Phaseolus vulgaris beans. 
(Summary by IlorticulturalAbstracts) D04 

See also 0160 
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DOS Varietal Trials 

0080
 
16780 TAY U., 
 J.; PAREDES C., M.; KRAMM M., V.; GUGLIELMETTI M., H.1981. T6rtola-INIA, variedad de poroto resistente a mosaico comiin y mosaico
amarillo. (Tdrtola-INIA, a bean variety resistant to common and yellow mosaic).
Agricultura T6cnica (Chile) 41(3):169. Span., Sum. Engl. 

Phaseolus vulgaris. Cultivars. Plant introductions. Bean yellow mosaic virus. Bean common 
mosaic virus. Host-plant resistance. Agronomic characters. Chile. 

A new bean var. T6rtola-INIA, resistant to BCMV and BYMV, created by the EdibleLegumes Program at Quilamapu Exptl. Station (Instituto Nacional de Investigaciones Agropecuarias-INIA), Chillan, Chile, is described. This var. is adapted for the local Chilean
market. (Author's sumnarv) D05 
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EOO PLANT PATHOLOGY 

0081 

16095 ISSA, E.; CRUZ, B.P.B.; WATTANABE, K.; ARRUDA, H.V. 1980. Danos 

produzidos por doenqas do feijoeiro Phaseolus vulgaris L. (Damage caused by 

diseasesin beans). liol6gico 46(7): 135-140. Port., Sum. Port., Engl., 7 Refs. 

Phaseolus vulgaris. Cultivars. Uromyces phaseoli. Disease control. Chemical control. Experi

ment design. 

Five commcrcial bean cv. (Roxinho, Goiano Precoce, Rosinha, Bico de Ouro, and Carioca) 

were used in a split-plot exptl. design, with treated and untreated plots to establish the 

damage caused by diseases. A fungicide mLxture was applied on the aerial part of plants 

composed of 1 kg of copper oxide + 1 kg of mancozeb + 1 kg of oxycarboxin + 0.25 kg 
of benomyl/ha. The soil of both treated and untreated plots received aldrin at 70 kg/ha, 
applied in the furrow. The plots were sprayed with 6 1 malathion/ha in the 1st spraying and 

with 1.7 1 dimethoate/ha in the other sprayings. Results showed, that in untreated plots, 

rust (Uromyces appendiculatus) induced a loss in yield of 29% in cv. Rosinha and up to 

76%in cv. Roxinho. (Author'ssummary) 1:00 

0082 

CAFATI K., C.; ALVAREZ A., M. 1981. Anilisisde lasprincipalesenfer
medades del frejol en Chile. (Analysisof majorbean diseasesin Chile). In Seminario 

de Leguminosas de Grano, 2o., Santiago, Chile, 1981. Santiago. pp.1 2 2 

16714 

TrabaJos. 
140. Span., 5 Refs. 

Phaseolus vulgaris. Colletotrichum lindemuthianum. Fusarnumn solani. Erysiphe polyguni. 

Uromyces phaseoli. Rhizoctonia solani. Macrophomina phaseoli. Xanthomonas phaseoli. 

Bean yellow mosaic virus. Bean common mosaic virus. Symptomatology. Etiology. 

Epiphytology. Disease control. Chile. 

The symptoms, etiology, epidemiology, and control of the major diseases attacking beans in 

Chile are described: fungus: Alternaria tenuis, Colletotric/un lindemuthianum, Fusarium 

solani, Erysiphe polygoni, Uromyces phaseoli.Rhizoetonia solani, and Macrophominapha

seoli; virus: common mosaic and yellow mosaic; bacterias: Xanthc;.,"as phaseoli. (Sum

mary by A.J.C. Trans. by L.M.F.) EOO 

0082 

16977 WOODWARD, M.D. 1980. Detection and estimation of phaseollin and 

other 5-deoxyisoflavonoids in inoculation droplets by selected ion monitoring. 
Physiological Plant Pathology 17(1):17-31. Engl., Sum. Engl., 23 Refs., Lus. 

Phaseolusvulgaris. Sclerotiniafructicola. Phytoalexins. Analysis. Biochemistry. 

Gas-liquid chromatography-mass spectrometry was used to detect and measure phaseollin 

and the proposed intermediates in its biosynthesis. Bean prd cavities were inoculated with a 

spore suspension of Monilinia (Sclerotinia) htucticola and the isoflavonoids produced were 

extracted from the inoculation droplets with ethyl acetate. Trimethylsilyl ethers were pre

pared and chromatographed on an OV-101 column with detection of 2 or 3 prominent ions 
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in the mass spectrum of each compound. Successive injections-of a reference compound anda portion of the ethyl acetate extract were used to estimate the concn. of the componentsin the extract. Trimethylsilyl ethers of phaseollin, phaseollidin, coumestrol, 3,9-dihydroxypterocarpan, 7,2', 4 '-trihydroxyisoflavone, and 7,2'4'-trihydroxyisoflavan were detected andestimated in the ethyl acetate extract without additional purification. Isoliquiritigenin,daidzeiv, and phaseollinisoflavan requi;ed a TLC step prior to derivation and analysis.Concn. of the minor isoflavonoid components in the original inoculation droplets were 0.031.5 pM[. The advantages of selected ion monitoring for the detection and estimation of postinfectionally formed isoflavonoids are discussed. (Author's summary) EO0 

See also 0043 
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E02 Bacterioses 

0084 
16737 WELLER, D.M.; SAETTLER, A.W. 1980. Colonization and distribution 
of Xanthomonas phaseoli and Xanthomonas phaseoli ,car. fuscans in field.grown 
navy beans. Phytopathology 70(6):500-506. Engl., Sum. Engl, 25 Refs., Illus. 

Phaseolus vulgaris. Xanthomonas phaseoli. Xanthomonas phaseoli var. fuscans. Inoculation 
methods. Isolates. Leaves. Plant tissues. Epidemiology. Etiology. Symptomatology. Develop
mental stages. 

Rifampin-resistant mutants of Xanthomonas phaseoli (Xp) and X. phaseoli var. fuscans 
(Xpf) were used to study the multiplication and distribution of inoculum of bean blight 
bacteria in Phaseolus vulgaris. Increase of Xp and Xpf in bean leaves resembled standard 
bacterial growth curves in vitro. Mean doubling times of Xpf and Xp were 19.4 and 18.8 h, 
resp., during the exponential growth phase. No. peaked during the stationary phase and 
remained stable until leaf abscission; a slow death phase accompanied leaf decomposition 
on the soil surface. Symptom development on leaves required an inoculum density of at 
least 5 x 106 bacteria/20 cm' of leaf tissue, usually corresponding to the density in the 
early stationary phase. The multiplication of Xp and Xpf in the leaf canopy from seedling 
to reproductive phases of plant development was described by a series of growth curves 
displaced over time, with each curve representing bacterial multiplication on individual 
leaves of the main stem. Correlation of the sequence of symptom expression with the in
crease of the bacteria explained the late disease development that is characteristic of 
common and fuscous blights. Both Xpf and Xp spread throughout the canopy by rain, bud 
colonization, and systemic movement. At least 10% of the Xpf and Xp leaf population was 
removed as secondary inoculum during rainfall. Isolates XpfRlO and XpRa were systemic 
in bean stems and roots, with doubling times of 22.8 and 23.8 11,resp., in stems. (Author's 
sumnary) E02 

0085 
16461 FIGUEROA, G. 1980. Control gendtico de la resistencia al alublo de halo 
(Pscudononasphaseolicola)en frijol y la btisqueda por resistencia en variedades de 
Guatemala y otros paises. [Geneticcontrol ofthe resistanceto halo blight (Pseudo
monas phascolicola) of beans and the research on resistance in varieties ofGuatema
la and other countries)]. Cali, Colombia, Centro Internacional de Agricultura Tropi
cal. 17p. Span., 33 Refs., Illus. 

Phaseolus vulgaris. Pseudomonas phaseolicola. Host-plant resistance. Genes. Cultivars. 
Etiology. Symptomatology. Germplasm. Selection. Colombia. 

Aspects on tie distribution, etiology, symptomatology, genetic, cultual, and chemical 
control of the halo blight of beans, caused by Pseudomonasphascolitola, are given. The 
results obtained in previous assessments and in trials on plant survval under field and 
greenhouse conditions of 6 bacterial pathogens of beans are discussed, along with an inocu
lation test of P. phaseolicolaon selected climbing bean cv. Selected small black-seeded bean 
cv.G 3272, G 6036, G 6034, G 6339, G 790, G 984, G 2338, and G 5272 were resistant to 
the pathogen; selections of different colored large-seeded bean cv. had intermediate/sus
ceptible reactions. (Summary by LB. Trans. by L.M.F.) E02 
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16426CAFAT1KC, SAETTLER, A.. 1980. luibovilizacion de Xanthomonas
 
~ ~phaseoll (E.F. Smith) Dowson en 
hojas de frejol Tepary (Phaseolus acufifolius) re. 

iDtente. a labacternosis O tlz6n cormnhlmmobiizadon of Xanghoninas phaseoli
:~. :lwowson on leaves of Tepary bean (Paseolus acutifollus) resistant to bah er iss orS co mbhblight]. Agricuitura Tcnica (Chile) 40(2):58-62. Span,, Sum. Span, Engi,,

I I Lefs.,LUU3. 

Phaseolus vulgar/s. Phaseolus apifliuis Xaithomnas piascoli. Hcst-plant resistanc e --- :,.Peudomonas-phiaseol'cola.- lnoculaton-LeavsElectron-mroscpy.-Symptomatiog. 

In inoculated leavesof the resistant Plaseolus acutifoius populations ofXanth6 monaspha.seoli remained stationary and then declined In inoculated leaves ofriesusceptible Tuscoia'bean (P. vuigars) populations exhibited the typical logarithmic, stationary, and decline 
' 

-phases. Transmission electron microscopy revealed that the bacterial cellswere attached tothe cellwalls of-A acutifius buinot of P vuigaris. Attachment appeared 18 h after inoculation well before hypersensitivity became visible. (Summary by Review of PlantPathiology) E02 

16459 HAYWARD, A.C.; WATERSTON, J.dh1965. Xant/omonas plasebl .Kew, Surrey, England, Commonwealth Mycological Institute. Descriptions ofPathogenic Fungi and Bacteria no. 48. 2p. Engl., 4 Refs. 

Phaseolus vuigaris. Xant/omonas phaseoli. Synptonatology. Races. Disease transmission.Disease control. 

The causal agent of the common bacterial blight in beans, Xan thomeas phaseoi/ is described with respect to its synonymy, characteristics, and chemical reactions far identification, It was noted that this pathogen is distinguishable from X. phaseoli var fuscans by itsfailure to produce a brown, diffusible pigment on an agar medium containing tyrosine. Itssymptomatology, distribuion, physiologic race variation, transmission, and conirol methodssuch as the use of healthy seed, crop rotation, resistant var., and sprays or dust-are described. It was observed that no immune var. of'bean exist but some show a degree oftolerance to this pathogen. (Summary by LBE. Trans. by L.M.F.) E02 

0088
 
16068 SLUSARENKO, A.J.; WOOD, R.K.S. 
 1981. Differential agglutination ofraces-I and 2 of Pseudomonas p/:aseo/icola by a fraction from cotyledons of P/ia.

-seolus vulgaris cv, Red Mexican. Physiological Plant Pathology 18:187-193. Engi.,
Sum. Engl., 18 Refs., Iflus. 

Phase olus vulgar/s. Pseudoinonas phaseolicola. Races. Cultivars. H-ost-plant resistance.Cotyledons. Analysis. Biochemistry. Cytology. 

A fraction obtained from cotyledons .of Phaseolus vulgar/s cv. Red Mexican agglutinatedcells of avirulent Race I isolates of Pseudomonasphaseollcola more actively than it agglutinated cells of virulent Race 2 isolates; it also agglutinated human erythrocytes. Carbohy
4drate in the fraction agglutinated -the bacteria whereas haemagglutination was caused byprotein. A fraction with similar properties could not' be obtained from cotyledons of cv.Canadian Wonder, susceptible to-Races-l and 2. Agglutnation of bacteria was assayed by amodification of a standard mlcrohaemagglutination assay. (Auth:or's summtary ) E302 GO! 

-0089,. 
- 16460 HAYWARD, A.C.; WATERSTON, J,M. 1965. Xanthomonasphaseolivar.

fuscans. Kew, Surrey, England, Commonwealth Mycological Institute.-Descriptions 
-of Pathogeilc Fungi and Bacteria no. 49, ip. Engi., 3Refs. 

Phaseolus vulgar/s. Xan:/:omonas phaseoll var. fuscans. Syniptomatology. Geographicaldistribution, Disease transmission. Disease control. 

---- 38 



The causal agent of the fuscous blight in beans, Xanthomonas phaseoli var. fuscans, is 

described with respect to its synonymy, characteristics, chemical reactions for identifi

cation, disease symptoms, worldwide geographical distribution, transmission, control 

measures, and latest findings on this pathogen. It is noted that although this pathogen has a 

more limited distribution than X. phaseoli, it is more virulent in both Sudan and Canada. No 

information exists on race variation. (Summary by LB. Trans. by L.M.F.) E02 

0090 
16953 CAFATI, C.R.; SAETTLER, A.W. 1980. Role of nonhost species as 

alternate inoculum sources of Xanthomonasphaseoli. Plant Disease 64(2): 194-196. 

Engl., Sum. Engi., 20 Refs. 

Phaseolts vulgaris. Xant/tomonas phascoli. Xanthomonas phascoli var. fuscans. Hosts and 

pathogens. Epiphytology. Races. Inoculation. Disease transmission. 

Rifampin-resistant mutants R 15-1 of Xanthomonas phascoli (Xp, cause of bean common 
cause of bean fuscous bacterialbacterial blight) and R 17 of X. phascoli var. fitscans (Xpfl 

blight) were used in studies on the role of weeds and other nonhost species in Xp and Xpf 

epidemiology. Xp grew epiphytically on leaves of various nonhost crop and weed species, 

and viable populations were recovered up to 21 days after bacteria were placed on leaf 

surfaces. Reciprocal secondary spread between susceptible bean and lambsquarters (Oheno

podium album) and pigweed (Amaranthus retroflcxus) occurred within 12 days after ino

culation. (Summary by Microbiology Abstracts) 1:02 D02 

0091 
16960 CAFATI, C.R.; SAETTLER, A.W. 1980. Effect of host on multiplication 

and distribution of bean common blight bacteria. Phytopathology 70(7):675-679. 

Engl., Sum. Engl., 27 Refs., Illus. 

Phaseohus rulgaris. thascolus actilhis. Xanthomonas phascoli. Hosts and pathogens. 

Disease transmission. ilost-plant resistance. Inoculation methods. Germplasm. Cultivars. 

Populations of rifampin-resistant Xanthomonas phascoli were determined in and on leaves 

and pods of resistant (tepary bean, Phascolus acutifolius), moderately resistant (breeding 

line MSU-51319 and Great Northern-type cv. Valley, both . vulgaris), and susceptible 

bean hosts (cv. Seafarer and Tuscola, both P. vulgaris) by using a rifainpin-containing 

medium. While bacterial multiplication patterns were similar for leaves and pods of moder

ately resistant and susceptible cv., max. bacterial populations were generally lower in the 

former, particularly during the reproductive stage of plant development. High bacterial 

populations were detected in and on uninoculated, symptom-free leaves of both susceptible 
of the resistant genotype. Systemicand moderately resistant hosts, but not in or on those 

throughout the growing season was greatest in the susceptiblecolonization of plants 
genotypes, intermediate in those with moderate resistance, and absent from A' acutifolius. 
(Author'ssummary) E02 GOO 

0092 

17305 STADT, S.J.; SAEFTTLER, A.W. 1981. Effect of host genotype on 

multiplication of Pseudomonas phaseolicola. Phytopathology 71(12): 1307-1310. 

Engl., Sum. Engl., 13 Refs., Illus. 

Phaseolus rulgaris. Pscudomonas phascolicola. Ilo~ts and pathogens. Host-plant resistance. 

Genes. Germplasm. Cultivars. Inoculation. Disease transmission. 

The multiplication of Pseudonmonas phascolicola(1p) was studied in seedlings of halo blight 

susceptible Charlevoix and tolerant Montcalm and Seafarer bean cv. Strain R13 of Pp, which 

is resistant to rifampin, was used to facilitate isolation of the bacteria from field material. 

Dilutions of ground (total) and rinsed (surface) 1st, 3rd, or 5th trifoliolate leaves were 
B containing 50 ug/ml each of rifampin and cycloheximide. Inplated on King's Medium 
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crease of Pp R13 in leaves of cv. Charlevoix followed a typical bacterial growth curve. Populations of Pp in the stationary phase remained high for up to 15 days on all leaves of Charlevoix; on 3rd trifoliolate leaves, 27% of the total p'opulation was surface-borne. Lower no. ofPp RI3 were detected in leaves of cv. Montcalm and 5% was surface-borne. Seafarerported slightly higher no. of Pp R 
sup-

Tolerant bean cv. 
3 than Montcalm, and 8%of the total was surface-borne.may serve as carriers of Pp, and secondary spread from them may occurbefore visible symptoms develop. (Author'ssumnmary) E02 

See also 0148 0155 
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E03 Mycoses 

0093 
16451 CARDOSO, E.J.B.N. 1968. Contribuiq;o ao estudo do contr6le biol6gico 
da murcha de Fusarium oxysponn f. phaseoli (Schlecht) Kendr. e Snyd. em Pha. 
seolus vulgaris L. (Contribution to the study on the biological control of Fusariuln 
yellows of Phaseolus vulgaris caused by Fusarium oxvsporun f. phaseoli). Tese 
Mag. Sc. Piracicaba-SP, Brasil, Escola Superior de Agricultura Luiz de Queiroz, Uni
versidade de Slo Paulo. 58p. Port., Sum. Port., Engl., 47 Refs. 

Phaseolus vulgaris. Fusarium oxvsporntn. Soil population. Disease control. Biological con
trol. Inoculation methodology. 

Six different soil series of Piracicaba were analyzed for their fungal populations. Some fungi 
of these soils, isolated from bean seedlings planted in the soils, were tested for their capacity 
in inhibiting IFusariumoxysponitn f. sp. phaseoli. Some of these fungi, when they were used 
for soil infestation before sowing bean seeds, diminished the % of germination under exptl. 
conditions. Five isolates of Chaetohtnion spp., one of Rhizoctonia sp. and one of Macropho
nina sp. were able to diminish the incidence of the Fusarium yellows of beans. Of the in

oculation methods used in these expt., the infestation of the substrate was more efficient 
than the dipping of seedlings in the inoculuns suspensions. Some different types of inhibi
tion were obtained when Fusartm and the other fungi were cultivated in vitro on the same 
petri dish. The in vitro reactions do not correspond tu the action of the fungi when inocu
lated in plants. (Author'ssuninarY) E03 

0094 
16782 MUCHOVEJ, J.J.; DHINGRA, O.D. 1980. Acetone, benzene and ethanol 
for treating Phaseolus bean seeds in the dry state with systemic fungicides. Seed 
Science and Technology 8(3):351-356. -ngl., Sum. Engl., Fr., Germ., 12 Refs. 

lPhaseolus mulgaris. Seed. Seed treatment. Disease control. Chemical control. Mycoses. 
Seed coat. Seed color. Seeds. Germination. Cultivars. Snap bean. 

Seeds of white- or brown-seeded snap bean and brown-or black-seeded dry bean cv. were 
immersed in acetone, benzene, or ethanol for 0.5, 1.0, 1.5, or 6 It. The viability of white
seeded snap beans was reduced significantly w.-hen they were soaked in acetone, benzene, 
and ethanol for more than 1.5, 1.0, or 0.5 i, resp. The viability of brown-seeded snap bean 
seeds was reduced if immersed in either acetone or benzene for > 1.5 h or in ethanol for > 
0.5 I. Viability of dry bean seeds was not affected by immersion for up to 6 h in any 
solvent tested. The 3 solvents increased the uptake of tie systemic fungicides benomyl, 
thioplhanate-methyl, thiaben-2.,le, and fenopronil (2-imidazol-l-y 1-methyl)-2 phsenyl 
hexamenitrile) in white-seeded snap bean seeds. However, in seeds of brown-seeded snap 
beans and dry bean cv. only benomyl and thiabendazole were carried into the seed coats. 
The concn. of the fungicides within seed coats did not rise with increased exposure time 
from 15 min to 6 h. Ethanol was superior to acetone and benzene for fungicide treatment 
of white-seeded snap bean seeds. In general, all solvents were equally efficient in carrying 
benomyl and thiabendazole into seeds of the other 3 cv. The use of acetone, benzene, or 
ethanol as fungicide solvent for treating bean seeds overcomes the disadvantages of treating 
seeds in aqueous tungicide suspension or with powdei fungicides. (Author's summary) E03 

41 



0095 
16093 IMIOFF, M.W.; MAI,;, C.E.; LEONARD, K.J. 1981. Effect of tempera. 
ture, dew period, and age of leaves, spores, and source pustules on germination of 
bean rust urediospores. Phytopatliology 71(6):577-583. Engl., Sum. Engl., 2"0 
Refs., Ilus. 

Phasec/us vulgaris. Uromy'ces phaseoli. Etiology. Temperature. Relative humidity. Plant age. 
Leaves. Growth-chamber experiments. Statistical analysis. 

Urediospores of Urorn ces phaseoli were incubated on wetted snap bean leaf disks resting on 
water agar in seed germination chambers. Minimal germination occurred at 10 and 25 0 C; 
none occurred at 4 and 27.5°C. Max. germination, 93%, occurred within 17.5-22.5'C. At 
15-22.5°C, 90% of all germinations occurred within the 1st 6-8 lhof wetness. Spores stored 
14-21 days at 21'C in growth chambers showed little or no reduction in germinability. 
Spores from old leaves and old pustules germinated only 1/, as well as those from young 
leaves and young pustules. Germinability after interrupted wetting periods was reduced for 
well-spaced spores and increased for clumped spores. Spores wetted for at least 2 If con
tinued germination if It remained greater than 85%. Spores produced at 24-27C germi

.
nated about half a \%ell those produced at lIquation describing temperatureas 16 or 21T 
dew period interactions were developed. I flects of all other treatments could be expressed 
as fractional re pOn se 0 tilemax. germinination at a given temp. and des\ period. (A.lutthors 
stiJ? tr.r')1[03 1)01 

0096 
16434 CAMI'l L.,('.1. ' I NNY 'ACKIRS.PI'.; IAI)DI N, L.V. 1980. Progres
sion dynamics of hypocotyl rot of snapbean. lIhyttopathology 70(6):487-494. Engl., 
Sum. 1 ngl., 19 Refs., llus. 

/'hascolus rtukris.RAii:octoiiiasoli.t.sarizir solaniphaseoli. Rots. Ilypocotyls. Disease 
severity. Timing. Statistical amalysis. Held experiments. USA. 

Severity of' snap bean ipocotst rut induiced primarily by Rhi:octonia solanti and 
in part by tiesariumn odai f sp. phsc,li,was evallated ill22 FtCIits illPennsylvania, USA, 
inwhich snap bean s \ ,.rerow n conlunerciall in 1977-78. thc I I fields selected each yr 
were planted to 6 c%.ill1977 and 5 in 1978. I)tcae severitv was estimated at weekly 
intervals for each field as tte proportion ot Ivypocotyl suirace covered by lesions; the 
assessments were made ol 50 arbitrarily selected plaits fronleach field. The "simple 
interest" dtsease in odet was tot appropriate for describing the epidemics as indicated by 
the shape parameter of the Weibull distribution ftunction. Disease progress was, however, 
adequately described ill all cases with a quadratic I st-difference regression model and in 
some cases with otnlya linear term illthe regression nmodel. A hierarchical cluster analysis 
performed by using 6 disease progress curve elements identified the presence of at least 2 
epidemic types for each yr. hie 2 types could he difterentiated largely on the basis of rate 
of disease progression. '..uthor'ssuinmar; 1 03 

0097 
16424 ANIJI AII\N.T.; WOO)D, R.K.S. 1980. The effect of ultraviolet radia
tion on the reaction of I'hascolus rtlgaris to species of (olletotrichium. Physiolugi
cal Plant Pathology 17(1):105-110. I ngl., Sum. lnigl.. 9 Refs., Illus. 

Phascolus rharis.Co1,hrutriliihm hlidmwiuroiamoi. Races. Ilypocotyls. Seedlings. Radia
tion. Hlost-plant resistance. 'hytoalexins. Cultivars. 

Irradiation of etiolated hvpocotyls with for short periods immediately beforebeans I'V light 
intoculation greatly decreased resistance to races ot (olletotrichlion liudemutlianitoi other
wise avirulent, and to C. lag,'pnarium and C cof]jcanuio gomerella citgulata). Resistance 
was induced when susceptible hi%pocot, Is were irradiated with UV light and inoculated 24 
or 48 h later. This resistance was accompanied by accumulation of phytoalexins. (Author's 
suotimar.) 1.03 
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0098 
16094 DAVET, P.; RAVISE, A.; BAROUI)Y, C. 1980. La microllore fongique 
des racines du laricot au Liban. (The itngalmicroflora of bean roots in Lebanon). 
Annales de Phytopathologie 12(3):235-252. Fr., Stum. Fr., Engl., 26 Rl'fs., Illus. 

Phaseohus t'ilgaris. l'usauiui solani phaseoli. Fusarhun ox 'sporuim. ''thium aphanideria. 
tunt. Macrophomina phaseoli. Thielaviopsis basicola. Isolates. Roots. Identificafion. 

Isolations were made from bean roots, collected at regular in tervals from the main cultivated 
areas in Lebanon. The most serious parasites were: Fusariwm solani f. sp. phaseoli, ' thiurn 
aphanideriattonand other I'Ythiun spp., and Rhi.octonia solani. C'lindrocarpon destnic
tans,. Macrop/hotina phascoli, I/yitopithorapalmirora, Corticion rolfsii. Ceplialosporiutn 
sp. were detected less frequently and, as ail exception, i/hielariopsis basicola, l'yrenochaeta 
lycopcrsici, a parasite of tomato, was also a bean root inhabitant. 1 oxs'sponot and F. 
ross'sioi var. gibbosuni were frequently isolated. Located on the root surface, they penetrate 
the cortx following 1' solani and R. solani (especially . oX vspornini) and PIthhot spp. 
especially !". rosoioni . '. solani occurs in all seasons; '.Volani is favored by warmth and 
'ithium, sp. 1. rainllsl. Inoctlations were iade in the greeinihouse by sowing seeds in a 

stcrilized, and then contanunatcdsoil. All 1i1Cleba]esC cv. \were usceptible, except Maltielh 
tolerant to ltsariul root rot.\shich ' as shielitly I Several .v. of I laceolet exhibited a good 

isi',t:ilnce towards I. ohli. A. solati, antd I t/hia spl. (,lotho,'rs slninarv) 1 03 

0099 
1l006 StCl M\Wl I/, 1Il.: (t)l A \'.I .;l'INI DA\ D., P.A.; 0I'OYA, M.M.; 
K \1 I Isl.\l , Xl.]. 1981. l)ry bean yield losses caused by Ascochyta, angular, 
and s,hile Ilant Pi')(0leaf spots in Ctolombia. 6i5sca 494-496. I tIgl., Sum. Fngl., 
10 Refs. 

/'/aic'ol v"in hariy. ,lco t ita sp. CPI'sculr'ospoptrl/.aall'ida. lsari~psis griscola. f'olletotri
chumns litdsl'ihsotio'i. Inoculation methodology. Plant injuries. Spacing. Disease control. 
Ilost-plant resistance. Yields. Stalistical analysis. ield experiments. 

l)iseases catled h\ .tS(cudh ta sp., l'scidocercsporllaalbihla, and Isariopsis griseola re
duced dry bean yield-; by 43, 47, and 80%, resp., in Colombia. White leaf spot, caused by 
'. albha, was controlled bY foliar applications of benoinyl or by plant resistance. (Author's 

siono a'ij 1 03 

0100 
16799 CAMIPOS A., J.; FUCIKOVSKY Z., L. 1980. iLstudio de algunas caracteris. 
licas de Isariopsis griseola Sace., agente causal de Ia manclia angular del frijol. 
(Studs' on several characteristics of Isariopsis griseola Sate., causal agett of' tie 
apigilar lea] spot of beans). Agrociencia 39:41-48. Span., Sum. Span., Engl., 23 
Refs., Illus. 

tP/ast'olsvrlsaris. lsariopsis iris'ola. Culture media. Laboratory experiments. remperature. 
p1l. Symptomatology. Mexico. 

Isariopsis griseola, causal agent of the angular leaf spot of beansS, s\a , isolated from diseased 
hean leaves by the transfer of conidia on potato dextrose agar culture medium. Later, it was 
observed its the lab. that the fungtus grew best on V-8 juice-ALar (V8-A); the optiul temp. 
for gr ,.th was 24"C and max. sporulation took place at IhC. IExperimentally, the fingus 
incited the grealc:; no. of lesions ol leaves of plants maintained for 56 h iu a 95%',RII moist 
chamber, followitig inoitlaiion. In the greenhouse, var. VII-1 3, Amarillo- 153, Jamapa, P
524, Negro Pur sisia, and A mapola showed tolerancc to the angular leaf spot orpanism; 
Ojabra, Pinto Nacional, Delicias-71, F-I.-00004-181-,, Chinbo, and Sesentation, as well as 
'haseolus coccih 'sss, t'. ang'ularis, 1'. lnatus, 1'. acti olists. I'. calaratus, and P. ' ulgaris 

were susceptible, whereas 'igtna sinensis, Ca/anus ca/an, (Uscinei max, I'icia taha, Mcldicago 
sativa. Pisum satirun, and Lupines sp. did not show any symptoms of the disease. (Authors 
siniinjar') 103 
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0101 
15838 DI:I1.L, J.A.; STI:ADMAN, J.R. 1981. lnlluncia do pll na podridfo de 
riizes do feijoeiro causada por lusarium solani (Mart.) Appel. & WR. f. sp. phascoli
(Burk.) Snyd. & Ifans. (Intlucnce ofpll ,,m root rot of heanscaus'd b ' l.'usariunm 
solani . sp. phaseoli). litopatologia llrasileira 6(l):93-99. Port., Sum. Port., ligi., 
24 Ref's. 

Phaseohtsrul4aris. I~tyariutm solaniphascoli. Roots. Rots. pll. Soil fertility. Disease control. 
Plant injuries. l.aboratory experiments. 

Root rot 0l beanS caused by 'iuaritnm shIlli C. p. phascoli was studied to determine tile 
influ cnce of' pit on di case scvcrnt . In greenhosuse studies, creat Northern bean seeds were
planted in sterilized and nonsterili/ed Judson silt clay loan soil at di1tic.ren aydrogen ion
(pll) Conen. Iley \sCre inoculated by placing a spoic suspension of" the fungus over the
seeds. Root rot was reduced MIsen the soil pil increased from 4.9 to 7.8, and \kas more 
severe ir. tile sterilizeI tha iII the n snsterilizcd soil. 1I1tilueCsee ol pll on growth of 1. solal
t'. sp. phIascOli Was de t'rnlic d by ross inL!the lutl's in btlfferctl ( zapek l),ox broth f'or 12 
days at 22-25T. 'file gicatest in)ycelial Lrowthi \as obtained at p1f 6.1. The eflfects ofpll on 
gro\wth of this pattll s cii , Iiot orrClatd w ith the effeCtts o p I oil beaM Ioot Isot evCi
ty. (Author's summar.dr'., I 03 

0102 
15875 I1t I.'. 1981. \ntthracilose (( /lt,,tjlm h, lih' o tlhian ) on Mslhite
bean (l/hao luts in lgris L.) iii southern )ntario: splead of tie disease frrom all 
infection focus. I'lnt tiscas 65(6):477-180. I ngl.. Sum. I ngl., 14 Ref's., Illus. 

P/hasctsol. l'tlO/,'iri Cs lh't,trirjs b ioo , 1171'1sthi,11 . l)isCasC transmission. Climatic require
ments. Rat 'tall. Temlperatle. I tio hogy. finiing. Field experiniellts.
 

Spread of ,itllllraoicl, /as , lt i /tsu, . '' ut' ianlt , race) trom tll initial iil'ectioii
toclls s\as stulied II1 11) '8 "') ill licid plot, I)laul..d \ill J ,litL c1ptiblc \hsite beain e'.
 
[teetwood Stlpisliis, ralil sreica lh dlte cit_  t ijsitancs . itlthoutih somse plants
 
adjacent to disclsed plaits did mt bc,1ic iileie 
 d. 1 lie ,pre,,id, 3-4.6Stli iirain
storm, \ .is Cdltiti Ii)'W ,SpIhii1 riillttdro ps iltmnu by pistim!151 \5iild. )isca se spread troln tile
 
infection lcus totsard the 
 NI qiarter of plot oliksed tie direction of' prevailing silLtS.
 
)isease severity \%.is hihlest 
 it or lear the a\is i. the sect'or ne silt th: initial illtectioll
 

lOCtLS and dCcreaCsd er.ittl tosstfi Ihe peipsert of te sector. 
 Itie fungus retluired
 
aiboiot 10 1ml of railn to eiabtlish11i1eCtlOli. Ill s. (intaio, 
 tesmp. \5i, siot a lilitilg iactisr Iom
 
ilfection aiild disease spread, 
 but 'itl. - 2.5 ( appeared ti restrict disCase devetopilslit. 
(AuthoJI/sr 'S \lImilaIrl I03 

)103 
16435 (AMI'll LL. (.I .;IlP NNYPACKI , S.I'. 1980. Distribution ofhypocotyl 
rot caused in snaplbean by /ti:oit odmi. ,d,ai. I'h ytopatithhigy 70(6):521-525. 
Isisl., Sum. I n ., 27 Res. 

,sis.I'/aseolus I' zrl Snap beau. A'/Is:,,, tnttt, v,/h. I lypocotyls. Rots. I lsarit1 51 Syislit0. 
Plant injuries. II tiohogy. Statistical analysis. I'ield experiments. 

Ilypocotyl rot caused I. Rhi:ctosima ioluni is a ptentiaily destructive disease w\herever 
snap beans are groit. Six S1s,1p(sean leitis ill central I'enli,.il ,11i.VSA, wsere selected alid 
a 0.4 ha section of eaci i\,i diN 100) ColstiilOuLs 6 1inquadrats. Plants wterevidedinto 0i \ 
removed trom eacti suadrit ,isd hsit)ocotitls \kcrc cvalsiuated tos de termite the tit). ofit"ected 
planis/sulladrat aiid tit), sit illthI:ced b' /'. solli,'qlallral. [tie prcesellce il A'. s551/dll inlesiolS 55a, veritIed 1'V Stdindari i,,UlItlii aid identificatli techniques. Variallc-to-illeall 
ratios of" infected plallts/itladrat sCIC, 10l SIgnilfcCaIItl\'' Creaser 1h1in Sllit' s1rall salplCs,
and data for each sample \icr adequatel y lifted by fi eI s distribution illicioioll l o hih 
indicaled a rand 0lst dispersion it illted tplants . I lwal lcsions 'ere clustered, as indicated 
by variancc -to-inlein ratios greaite than tisiity for ill sapilspies and tile goodness of lit of' all 
data sets by the neeltive iinolial distrilbtion iilictio:s. L.t htor S 'setiuart'} 103 
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0104 
16723 HEATH, M.C. 1980. Effects of infection by compatible species or 
injection of tissue extracts on the susceptibility of nonhost plants to rust fungi. 
Phytopathology 70(4):356-360, Engl., Sum. Engl., 24 Refs. 

Phaseolus vulgaris. Uromyvces phaseoli. Inoculation. Leaves. Ilosts and pathogens. Culti
vars. tlost-plant resistance. Phytoalexins. Inhibitors. Cytology. Plant tissues. 

Tile closeness to colonies of L'ron ryces phaseoli var. t*pica (U. appendicnlatus) bean 
rust, U. phascoli var. 'ignae (U. r'inae) cowpea rust, and l'uccina helianthi sunflower 
rust, in their resp. hosts, increased the no. of infection sites at which inconpatible rusts 
produced haustoria troin haustorial mother cells. Injection of extracts from susceptible, 
rust-in fected leaves of I'hascolus rulgaris had no effect oil subsequen t haustorium fornia
tion by suntlowCr rust in bean or co\pea, or by cowpea rust in sunflower. However, 
these extracts did increase haustoriun production by the bean rust in cowpea and by 
cowpea rust ill bean; tile effective component \:is of low tool. wt. and partially heat 
labile. In both double inoculatiot and injection cxpt., only ini tile cowpea rust and beant 
interaction did futngal gro\wth colintUe beyond the f'orllatitl of the 1st haustorium 
such growk tIt wa also elicited by extraCts fron susclitillc, infected cowpea leaves and 
by the closeness of cross t .olonie., ot C.spea il induted to dCvelop il bean by a pre
inoculation heat shock ot the Ilonhot tissue. It is siecsted that in susceptible, rusted 
Irench bean arid en ',ta leave,, atd in interctiots 0ol ItncI iat nitll Co\pca rust, if 
fin.-al colonies are pertttIrd to devehlp be givine the tsiUc a Ileat shock, a sirilar or 
identical factor is produ cd \%hich, in I .ench bean pl1tsN, Specif'ically inh1ibits the ex
pressiott of sotile, nit all, itteclanists Call rustsb tot detfense Milich tpvtent inomtltp.tible 
froill forlline haustoria. Ilowever. ,ross ttt of' rt to ill. plaIt hse.tid the foriaton of' 
the 1st Itatstoriu seettis to tielCld 011 additionlal interactions bt\ccn tile 2 organislns. 
(,l uIthor ' stmmarl) I- 03 ( 00 

0105 
16036 Lt)lPl R, L. ID.197. Li Itanchta angulr del portito (I'/Icsoti spp.) ell la 
Provincia de lticun:in. iieyulcr hat sp,,t o hrv in 1h,' prin ot Illcudnli). 
Revista Industrial v Agrteola de lItcUniin 56i 2i 119-124. Spain.. Sum. Ingl., 9 
Refs., llis. 

'haseohtus rulgaris, lsariops gs'riyeola. Symptoriatology. Disease control. Chemical control. 
Climatic requirements. 

The syliptolis Of aliltl leaf spot of beans ylariopliisgri.,ola) it the pr0vitlC of IUCtill lt 
Argetuna are described and illustrated. lie caisZ orranisln requires hiunid \eattier with 
rroderate temip. ( oitrol lricasur[es art': 1) tile use of disease-free seed; 2) crop rotatio; 3) 
tIle lUi of var. resistant to antglar leal spot: and 4) spray applicadoils of Carbendazilli, [elo
mil, alld triforite have beell reported as givitte good ontrul. ,ltu thor's siolulri') 1'03 

0106 
16045 III AI'l, M.IC. 1981. The suppression of the development of silicon
containing depusits in French bean leaves by exudates of the beant rust fungus and 
extracts from bean rust-infected tissue. Physiological Ilant lathiology 18:149-155. 

Kiw,1., Suil . I ingl., 9 Rets., Ilfils. 

l'/ascolu s tIularis. I ri tces ;i,:soi. Ihst-planit resistance. liocuatlion nethnods. Leaves. 
Plant tissucs. Cytology. l-lectron microscopy. 

Extracts of bean rust-infected lrCIIh bean leaves, slitiL- itijected into tlllillOcitlatel FICCnh 
beart tissue, increased the trctitultmv if tiati"storia subseuteintly produced hl Urlorycespha
st'oli var. ti'gitai (the cosspea rust fuii,.uss: it cirrelatioi, tile incidence iif Si-.oritaining, 
electron-opaque dleposits at intection ite, decreased. The efl',ect of these extracts oil iaus
tortui fornationttlas intflutence 1)ulbtire age of tie leaves froi which tie extracts were 
tnade, and the age of tile leaves into hicl the\ were irijccted. Fxidates from infection 
structures of I. ph/asColi var. tlpica (tile bean rust futngus) also irtcreased haustoriuln 
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production by U. phaseolivar. vignae, and in general, both extracts and exudates were less 
effective in older French bean leaves. Such leaves also were more resistant to bean rust 
infection, due at least in part to the increased no. of infection sites at which no haustoria 
developed; in these situations, there was a corresponding increase in tie incidence of Si
containing deposits. Injection of extracts from susceptible, infected tissue increased the 
incidence of haustoria produced by U. phaseoli var. typica in these older leaves. These re
sults support the previous suggestion that the ability of U. phaseoli var. typica to invade its 
host species successfully is initially determined by its ability to suppress the deposition of 
Si-containing deposits, wlhich would otherwise prevent the development of the 1st 
haustorium. (Author's stmmar) E03 

0107 
16980 SINDHAN, G.S.; BOS-, S.K. 1979. Perpetuation of Phaeoisariopsisgriseo
la causing angular leaf spot of French beans. Indian Phytopathology 32(2):252-254. 
Engl., Sum. Engl., 9 Refs. 

Phaseolust'ulgaris. Isariopsis griseola. Disease transmission. Seed transmission. Timing. Soil 
populations. 

The seed and soil-borne patho, n l'haeoisariopsis griseola was perpetuated through infected
 
plant (Phaseolus 'ulgaris)debris from one season to the next, remaining viable under field
 
conditions for > 10 too. Viability of conidia on debris was 6 o. in the lab. and 8 too. in
 
the field. In seeds the fungus remained viable for > I yr as dormant mycelium, this being

important in the initiation and spread of the disease in new localities. (Author's simunatY)
 
1[03 

0108 
16963 BURKE, D.W.; MILLER, D.I.; BARKER, A.W. 1980. Effects of soil 
temperature on growth of beans in relation to soil compaction and Iilsariumn root 
rot. Pllytopathology 70(11): 1047-1049. t-ngl., Sum. Engl., 11 Refs., Ilus. 

Phaseolus vulgaris. I'usarim solani phaseoli. Soil temperature. Roots. Rots. Chemical
 
control. Soil requirements. Soil air.
 

Low soil temp. were more detrimental to both root and top growth of t'haseolus vulgaris
plants when the soil \%as infested by lusaritm solaii f. sp. phaseoli than when it was not 
infested. Bean roots penetrated compact (1.5 g/cm ) /osarium-infested or fumigated soil 
more readily when soil temp. during the night and day were 21 and 27'C, resp., than when
 
they were 16 and 21'C. Root penetration of compact soil was also greater at a constant
 
soil temp. of 210 than at 16'C with plant tops exposed to either 21 or 27°C. Soil temp.

affected root growth less in loose (1.2 g/cin3 ) soil than in compact soil. Air temp. affected
 
both root and top growth less tian soil temp. The amount of root growth in loose soil above
 
compact soil gent rally was inversely related to the amount of root growth into the compact
soil. Six cv. differing in field resistance to l.sariton root rot did not differ significantly in 
their ability to penetrate compact lnsarioum-infested soil at l!gh or low temp. (Author's 
sumimary') [03 1)01 

0109 
16979 SATISII(IIANI)RA, K.M.; IIIREMATIt, R.V.; IIEGDE, R.K. 1979. 
Assaying inoculum density of Rhizoctontia hataticolacausing root rot of bean, in 
soil by using seeds. Indian I'llytOpatiology 32(l): 145-146. l-ngl., 4 Ret's. 

Phaseohsvulgaris. Macrophomtiaphaseoli. Seed transmission. Inoculation methods. Seeds. 

Seeds of 7 crop plants were tested for colonization by Rhizoctooia bataticola (Macropho.
mita phaseolina) from beans in inoculated soil. The best bait was beet seed, followed by
okra (Hlibiscus esculentus). (Sunimare by Rev'iew of PlantI'atlholoqy) 103 
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0110
 
16962 MILLER, D.E.; BURKE, D.W.; KRAFT, J.M. 1980. Predisposition of bean 
roots to attack by the pea pathogen, lusaruin solani f. sp. pisi, due to temporary 
oxygen stress. Phytopathology 70(12): 1221-1224. Engi., Sum. Elngl., 5 Refs., Illus. 

Phaseolus rulgaris. Fusarium solani phascoli. Soil populations. Soil air. 0. Roots. Rots. 
Ilypocotyls. Disease control. 

Bean plants were grown in cells containing field soil naturally infested with either bean or 
pea root pathons aridin tuniii .tedl soil, %itli or without reintestation with Flusariooisola
ni t. sp. pisi or solani t'. iornal aeration . solani t. sp. pisi had a negli-I.'. sp. phascoli. \With 
gible effect on bean grow th,whereas F. solani f. sp. phaseoli severely injured the plants. 

After a temporary imposition of low soil 0, levels, however, the pea pathogen, alone or 

with other funzi, inljured the bean roots and permanieitly reduced water absorption and 

plant growth. This injury was less than that caused by F. solani t. sp. phaseoli under the 

same conditions. (.A t/hor'ss inmiary) 1103 

0111 
16901 ARAYA I-., lnthnincia do mimcro de focos de in6culo inicialC.M. 1981. 
de C'olltotrichum, lindeozntuthiaotn (Sace & Magn) Scrib. no desenvolvimento de 

antracnose em folhas, vagens e wrlientes de lhasoolus ulgaris L. (Influence of the 

nutber of .l-'.io .tht'initial in /nt oj Coll:'totrichuoi lindeoiuthiantm on the 
development oftantliractooCot loaIs, po0ds, and seeds o Ilaseohus itllgaris).Mag. 
Sc. Thesis. Vi osa-MG, tUniveisitldc Federal de Vi;osa. 401p. Port., Sum. Port., 
Engl., 43 Refs., Illus. 

Phaseolus i.haris. (ole to trichutit lintd.iin thianioo. Inoculation methods. Disease trans

mission. Developmental stages. Cultivars. Experiment design. 

the illt ilL uIIn .olletotrichnoi lindenutthianutm on the 
inc idCi :cof a1t1rac1os Oil lCavCn,I)tLIs 
The etfft.tof the tocLi Of al11C of 

, and seeds of beans was studied in the plantings 

dtluriiig, the rainy and dry seasnls i areas near the U. lederal icViqosa, Minas Gerais, Brazil. 

The difterent no. of !()ci l1 the initial iiitictilli %%ereohtained by inoculating at random, 

0.0. 1.5. 3.0, 4.5, 6.0, or 7.5% ot the sCelliiigs in each plot. The no. of foci of the initial 
iiilliui \kas hiicarl\ related to disease incideice oi leaves but not to that on polls. The 
intideiicC Lfainitlacnosc i.kaNhigher Lnleaves iii plantings during the rainy season, whereas 
illI t'sOil P lanti disease as higher oi pLds..,Moten inidcidcc %s seeds wvere infected by C. 

la liid 't1mu/i(anion il LIt) seasoli p it in. Tlie %oi tOLISinfected was highly correlated with 
ftctcd (1.719). (Autthors miitarv) 103tile% t seCLs ill 

Sev also 00,19 0057 0132 0147 0150 
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E04 Viroses 

0112 
16030 MENTI:N, J.O.M.:TLLMANN NI.TO, A. ; ANDO, A. 1980. Avaliaqa'o dedanos causados pelo virus do mosaico dourado do feijociro (WMDF). [l'jrahiationofdamLage caused b th' be an go/dthn mosaic virus (1(:A! IJ. Turrialba 30(2): 173-176. 
Port., Sum. Ing., Port., 23 lRus., thu 

Phascohs 'ulgaris.Bean golden mosaic virus. Plant injuries. Crop loss. Developmental stages.
Yields. Seed production. Seed characters. 

The quantitative evaluation of losses cauled bN ICMV ik difficult under field conditions dueto tile diflficulty in having plots cormpletely free of tIhe disease for coinparison with infectedplots. Research was carried it ait I'iracicaba, state o Sf'oi Paulo, 13razil, in a field used forseed multiplication of' line 'arioca tC, during the 1978 dry season, s here ICMV incidence was not utiformily obsred. Four 510 in length ros %\crcchosen at random during flowering and apparently healthy plats anrd plants shos in g typical symptoms were tagged. Afterharvesting, production and wed charatctenrstic% \serc assed. Results showed that productivity of infected plants had been reduceLd 64% in rl tor consumption and by 71% in seedfor multiplication as compared to healthy plints. Reduction in w t. of' 100 seeds, germination, emergence, lst CoUntill,, o1 the gcrniniiation tet, rate of eniergence, hypocotyl length,seedling height, and seed health \%ere 36.8, 4.8. 5.3, 9.5. 7.4. 13.0, 17.4, and 63.6%, resp.
(;rain )or Ciil1SUipti o 'ron ilfec ted plaits sho d a pronounced deterioration iii quality,especially in clor andlirniat, Muchict wold cause a markeL redcntioit i their commercial 
value. (Authors siuptmmtr') I -1 

0113 
16429 KITAJIMA, I.kk,.: NOI)A, IH.:' IN, M.T.; VAIILIN, A. VAN DIR 1979.Levantamento preliminar de viruses de plantas cultivadas nos arredores de Manaus,Am. ('reliminarv suric Li,l/ is diseases o] plants growonot t/I outskirls of Alanatis, .,?na:olas). Acta .. tnlaz(nica 9(4):633-640. Port., Sunl. Port., hgl., 28 Refs., 
Illus. 

PhaseZhtsruliaris. Viroses. Virus transmission. Identifica tion. Serology. Brazil. 

Viruses noted on toitiato, Capsicumi aitnuutn, //ihj(tt" eCulI'tthts, tieais, Cucurbits, soybeani,cowpea, and other crops in 1977 and identified by trailsmission, serology, and electroni microscopy are listed. Aphid transmitted 01rtuses are ,generally rare, presumably because ofclimatic conditions unfavorable to insects. (Siottart h.v :'ti'w of 'lant 'athologv) F04 

0114 
16065 1101113S, If.A. 1981. Transmission of bean curly dwarf mosaic virus andbean mild mosaic virus by beetles in Costa Rica. Plant Disease 65(61:491-492. 
Eng., Slim. l:ngl.. 2 Rels. 

Phasv,.dus vugaris. Bean curly dssarf mosaic virus. Bean mild mosaic virus. Disease transmission. Virus transmission. Cerotwtma rufjeornis. l)iahrotica baltrata.Injurious insects. 

Bean curly dwarf mosaic virus and tiealt mild mosaic virus were isolated from bean plants 
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near Turrialba, Costa Rica. Ceroto'naruficornis subsp. rogersi,Diabroticabalteata,D. adel
pha, Paranapiacabawaterhousei -.ad Gynandrobroticavariabtlis were able to transmit bean 

curly dwarf mosaic virus, white only C. ruficornis,D. balteata,and G. 'ariabilistransmitted 

bean mild mosaic virus. (Author'ssummary) E04 

0115 

16728 TEAKLE, D.S.; MORRIS, T.J. 1981. Transmission of southern bean 
mosaic virus from soil to bean seeds. Plant Disease 65: 599-600. Engl., Sum. Engl., 
13 Refs. 

Phaseolus vulgaris. Bean southern mosaic virus. Seed transmission. Seed coat. Soils. Disease 
transmission. lypocotyls. Roots. Plant tissues. Analysis. Laboratory experiments. 

After 12-li exposure to virus-infested soil around the roots of bean plants infected with 

BSMV, some Bountiful bean seeds acquired the virus and produced systemically infected 
plants. The incidence of infection was higher in bean seeds with cracked coats than in those 
with intact coats. Results werc similar when bean seeds were soaked in BSMV preparations 
from leaves. Apparently BSMV infected die germinating seedlings mechanically, without the 
aid of a vector. (Author's suinary') E04 

0116 

16736 VEI:ERISiTTY, V.; SEIIGAL, O.P. 1980. Proteinase K-sensitive factor 

essential for the infectivity of southern bean mosaic virus ribonucleic acid. Phytopa
thology 70(4):282-284. Engl, Sum. Fngl., 12 Refs., Illus. 

Phaseolus vulgaris. Bean southern mosaic virus. RNA. Proteins. Enzymes. Disease control. 
Inoculation methods. Leaves. Laboratory experiments. 

Treatment with proteinase K reduced the infectivity of BSNIV-RNA but not that of TMV-

RNA. The structural integrity of the viral RNAs remained unaffected after the treatment. 
The proteinase K-sensitive moiety was associated intimately with the BSMV genom,'. 
(Author's sununarv) F04 

0117 

16787 TU, J.C. 1981. Identification of a severe bean strain of tobacco ringspot 
virus isolated from white beans Phascolus ,'ulgaris L. Phytopathologische Zeits
chrift 101(2):153-162. Engl., Sum. Fngl., Germ., 20 Refs., Illus. 

Phascolus rulgaris.Tobacco ring spot virus. Symptomatology. Serology. Electron microsco
py. Isolates. Identification. Ilost range. 

An isolate of a virus from severely diseased white beans in S. Ontario, Canada has been 
idcntified as a severe bean strain (SB) of tobacco ringspot virus (TRSV, cryptogram R/1 : 
2.2/43: S/S: S/Nc). The identification was based on symptomatology, indicator plants, 
physical properties, serology, mode of transmission, and electron microscopy. During the 
initial stage of infection, TRSV-SB caused bud blight in inoculated white beans. Plants 
which recovered from this initial shock produced deformed leaves with a mosaic. The virus 
produced typical ringspot in several species of tobacco and reacted positively to TRSV 
antiserum. '[he virus particles were discernible in die electron microscope by negative 
staining. Physical properties of the virus in crude sap were similar to those reported by 
others. The virus is nut secd transmissible in white beans. The responses of the indicator 
plants to TRSV-SB suggest that this virus is different from the previously reported TRSV-B, 
which has a mild efft- on white beans, and TRSV which severely affects soybeans. 
(Author's summar) L, 

See also 0138 
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E05 Nematodes 

0118 
16701 RIEDEL, R.M. 1978. Final report. Nematode survey. Call, Colombia, Cen
tro Intcrnacional de Agricultura Tropical. 45p. Engl. 

Phaseolus I'ulgaris. Nematodes. 3leloidogync spp. Praty'lenchus spp. Meloidogyne incognita.Pest damage. Crop loss causes. Nematode control. Herbicides. Soil temperature. Host-plantresistance. Geographical distribution. Survey methods. Colombia. 

A survey was conducted on 205 soil samples collected from 12 sites in Colombia of different crops, including beans on which the research was mainly focussed (132 soil samplesfrom 10 sites), in order to characterize problems of nematodes in the different regions,make comparisons, and suggest research priorities and control measures. Results indicatethat illeloidog)nc spp. (il. hapla at higher elevations, M. incognita and AL arenaria atwarmer temp., and ill. javanica at very warm temp.) is the most limiting nematode for beanproduction and the most widespread. It is followed in importance by tPrat',lenchusspp. (P.penetrans, . crenatus, l. ruhms, I'. zeac, and '. brachs'tros). In more restricted areas speciesof Ih'licot'lenchus, Ziphineina, Longidonts, Cacopatnis, Scutelloneina, and Rotvlenchuswere identified. Crop losses caused by Meloidogyne can be evaluated in field trials withnematocides like oxamyl (2-4 lb a.i./ac at planting and 1 lb a.i./ac after 3 wk. as foliarspray). Sources of var. resistance to l1. incognita and l. jaanica have been identified. Soiltemp. alters plant resistance; therefore, this factor must be taken into account by breedingprograms. Weed control with herbicides should be investigated as a means of controllingnematodes. Research programs on the control of lMeloidog'ne should be applicable to Praivlenchus. In the case of the rest of the genera mentioned, it is important to determine theeconomic damage they can cause. The results of another survey on the collection and identification of netnatodes in soil and bean root samples from 8 sites in Colombia are included.
fSunntar.i, h .-I.J.C. Trans. bi' L.M./) E05 

0119
16956 WYATT, J..; "ASSULIOTIS, G.; JOIINSON, A.W. 1980. Efficacy ofresistance to root-knot nematode in snap beans. Journal of the American Societyfor Ilorticultural Science 105(6):923-926. Eigl., Sum. Engl., 19 Refs. 

Phascohs vtdgaris. Jeloidogtnc incognita. Host-plant resistance. Nematode control. Cultivars. Yields. Field experiments. Experiment design. USA. 
Four snap bean breeding lines, resistant P[ 165426, and 2 susceptible commercial cv. were
tested for resistance to root galling and knotroot nematode (illeloidogne incognita)reproduction under greenhouse and field conditions. Root gall and reproduction indices,and no. of eggs/g of root were significantly less on resistant lines than on cv. White SeededProvider in 2 greenhouse tests. In field tests, soil tri tineit with the nlmaticide DBPCresulted ini significant control. notitreatedIn plots, res'stant bean lines had less root gallsthan cv. larly Gallatin. Plots planted with resistant lines had fewer l1. incognita larvae thanthose with cv. IFarly Gallatin. Mean yield of pods front resistant lines in non treated soil wasabout 3 timies the yield of cv. Early Gallatin. Yield of pods from treated and nontreatedsubplots were not significantly different. These results indicate that resistance is equivalentto soil fLunigation for root-knot nematode control in snap beans. (Author's smnnnary) '05 
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0120 
16981 LOPEZ, R. 1980. Susceptibilidad colnr ativa de diez cultivares de frtjol 
comin (Phaseolus vulgaris L.) al ataque de Meloidogyne incognita. (Comparative 
susceptibility of ten common bean cultivars to the attack ofMeloidogyne incogni
ta). Agronomia Costarricense 4(1):69-73. Span., Sum. Engl., Span., 6 Refs. 

Phaseolus vulgaris. Meloidogyne incognita. Nematodes. Cultivars. Host-plant resistance. 
Plant development. Plant anatomy. Growth analysis. Costa Rica. 

The susceptibility of bean cv. Mexico 80-R (M-80), Mexico 81-R (M-81), Mexico 27-N 
(M-27), Mexico 29-N (M-29), Alajuela 1-R (A-i), S-182-N (S-182), Porrillo No. 1 (P-i), Ja
mapa-N (J-N), Pavarnor-N (Pa-N), and Turrialba 4-1 (T4) to the attacks of Meloidogyne 
hcognita wa evaluated under greenhouse conditions. Sixty days after the inoculation of 
10,0U0 eggs/plant, significant differences among cv. were found in the fresh wt. of tops, 
pods, and roots, and in the root-knot index. The reproduction rate of A. incognita was low 
in A-i, T4, Pa-N, and P-i, moderate in S-182, M-27, J-N, M-29, and M-81, and relatively 
high in M-80. Al. incognita significantly reduced th2 fresh wt. of tops of M-29, A-i, P-i, ani 
Pa-N, the root wt. of Pa-N, and the pod wt. of A-i, but caused a significant increase in the 
fresh wt. of tops of M-80, the root wt.of M-80, M-27, M-29, and M-81, and the pod wt. of 
M-27 and P-1. (Author'ssummary) E05 
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E06 Physiological Disorders 

0121 
16971 SUKHADA, K.; JAYACHANDRA. 1980. Pollen allelopathy - a newphenomenon. New Phytologist 84(4):739-746. Engl., Sum. Engl., 8 Refs. 

Phaseolus vulgaris. Plant physiological disorders. Inhibition. Growth. Plant development.
Abscission. Flowers. Weeds. 

The allelopathic effect of the pollen of Parthenium hysterophonis is discussed. In astudy, P. hysterophorus pollen or pollen lab. 
extract inhibited pollen germination and pollentube growth in several test species including Crotalariapallida and Desmodium hetero.carpon. Other effects included the withering of flowerscontent and shoot dry wt. 

and reduction of leaf chlorophyllin french bean. P. hysterophorus produced on av. 3375 millionpollen grains/m 2 of stand. (Summary by FieldCropAbstracts) E06 D02 

When requesting photocopies, do not 
forget to cite the five-digit number ap
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each reference. 
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FOO PEST CONTROL AND ENTOMOLOGY 

0122 
16031 PERALTA J., F.; LOYA R., J.G. 1978. Dosificaci6n de insecticidaspara 
control de las principales plagas del frijol en el estado de Morelos. (Insecticide dos
age for controlling majorpests in beans in the state ofMorelos). Chapingo 13/14:37
48. Span., Sum. Engl., Spun., 6 Refs. 

Phaseolus vuliaris.Beinisia tabaci. l:rnpoasca sp. Liriornza sp. Trialeurodes vaporarionm. 
Insect control. Chemical control. Statistical analysis, 

During the dry season in the state of Morelos, Mexico, beaus are attacked mainly by the 
whitelly (lrialeurodes vaporarionn y Bemisia tabaci), leafhoppers (l:mpoasca sp.), and 
leafminers (Lirionvza sp.). This study consisted in testing insecticide dosages for controlling 
the insects mentioned above. It was concluded that: (1)best treatments for adult whiteflies 
were methamidophos 0.427 I/ha and omethoate 0.641 I/ha; for immature stages, ometloate 
0.641 and 0.427 I/ha; (2) the best treatments for adult leafhoppers were methamidophos 
0.427 /ha and omethoate 0.427 I/ha; for immature stages, omethoate 0.641 I/ha and metia
midophos 0.641 /ha: (3) the best treatments for adult leafminers were disulfoton 4 y 12 kg/ 
ha; (4) according to performances obtained, the pest infestation did not affect bean yields; 
and (5) treatments with great residuality were all the doses of omethoate and methamido
phos. The insecticide with less residual power was disulft.on at 4 and 8 kg/ha. (Author's 
suinn:ary 1:00 

0123 

16019 DILLORlO T., I1.1981. lnfestaci6n artificial de frejoles por medio de 
huevos y primeros estadios larvarios de bruco Acanthoscelides obtectus (Say) Co
leoptera Bruchidae. [Artificial infstation of beans with eggs and first larval instars 
of the bean weevil Acanthoscelides obtectus (Say)ColeopteraBnichidael. Agricul
tura Ttcnica (Chil') 41(2): 103-104. Span., Sum. Span., F-ngl. 

Phaseolus vulgaris. Acanthosc'lides obtectus. Oviposition. Population assesments. Survey 
methods. 

An easy method for infesting beans with the bruchid Acanthoscelides obteetus for studies 
under lab. conditions is described. This riethod permits the mass obtention of insects of 
uniform age, a condition desirable for investigations about its control. (Author'ssummarY) 
F00 

0124 
16085 LI-IROI, B. 1980. Regulation de laproduction ovarienne chez Acanthosce
lides obtectus (Coleoptera: Bruchidae): influence de l'age des femelles lors de la 
fecondation et de lapresence des grains. [Regulation of egg production in Acan
thoscelides obteetts (Coleoptera: fBnichidae): the change in the stimulating effect 
o1 grain on fi'males of diffh'rent ages]. Entomologia lExperimentalis et Applicata 28: 
132-144. Fr., Sum. Fr., lngl., 10 Refs., Illus. 

Phaseolus ulgaris. Stored grain pests. Acanthoscelides obtectus. Oocytes. Oviposition. 
Seeds. Feeding stimulants. Insect biology. Timing. 
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Females from a French strain of Acanthoscelides obtectus were mated soon after emer
gence, and after various lengths of time presented with host plant seeds. Even after a delay
of 50 days, stimulation of the ovaries occurred as it did when females were presented with 
seeds as soon as copulation took place, but fewer eggs were produced. For insects of similar 
age, the stimulating effect of the seeds was greater if they were present when the females 
were 1st mated, than if they were presented after a delay. The stimulating effects were 
greatest in females aged between 20-30 days. This age corresponds to the end of the matura
tion period of the initial stock of ovocytes. This maturation would normally occur even in 
the absence of external stimuli. (Author's sunznar.') FO0 

0125 
15874 COSTA, L.C.; LINK, D. 1980. Mktodos de levantamento de insetos-pragas 
e predadores em feijoeiro. (Methods of sunr,e'ving insect pests and predato3 on 
beans). Revista do Centro de Ciencias kurais 10(3):261-266. Port., Sum. "1ort., 
Engl., 7 Refs. 

I'haseohs vulgaris. Injurious insects. Diabroticaspeciosa. Nezara viriduila.Empoasca kraeme
ri. Injurious mites. Survey methods. Brazil. 

Three survey methods of arthropods associated with bean plants were tested at Santa Maria, 
Rio Grande do Sul, Brazil, during the growing season 1979/80 (Dec.-Jan.). [he methods 
used were the ground cloth, the sweep net, and direct observation. The evaluation proce
dures used were the comparison of means and relative variation. The ground cloth method 
was the most efficient for the majority of the arthropods. The sweep net showed the highest 
precision for the bean leaflhopper and spiders. (Author's summari') 100 

0126 
16933 IIAGEL, G.T.: BURKE, D.W.; SILBERNAGEL, M.J. 1981. Response of 
dry bean selections to field infestations of seedcorn maggot in central Washington. 
Journal of Economic Entomology 74(4):441443. Engl., Sum. Engl., 3 Refs. 

Phaseohsrulgaris. Ilylenya platura. Cultivars. Ilost-plant resistance. Agronomic characters. 
Seed color. USA. 

ield comparisons of 64 and 96 selections of beans for response to s:ed corn maggot (SCM),
Ilvlemia platra, were conducted in 1978 and 1979, resp. Black, red, pink, pinto, and 
certain whitite beans produced good stands despite severe infestation of SCM, but none were 
so resistant that they did not benefit from the protection provided by seed treatment with 
chlorpyrifos. The treatment even appeared to give complete protection to beans that were 
most sensitive to SCM attack. Selections most resistant to SCM in both years were black, 
dark red kidney, and pink types, and significant differences among these genotypes were 
few. Most white beans were severely damaged, but the class showed the greatest range in 
resistance to SCM. (Author'" surnmary') FOO 

0127 
16928 VARELA T., C.A.; CABRERA J.,A.J. 1981. Distribuci6n del gorgojo del 
frfjol Acanthoscelides obtectus (Say), (Col., Bruchidae) y registro de hospedantes 
en el Depto. del Valle. [Distribution of the bnichid Acanthoscelides obtectus 
(Say), (Col., Bnichidae) and the register of liost plants in the Cauca Vallev I. Tesis 
lng. Agr. lPalmira, Universidad Nacional de Colombia. Facultad de Ciencias Agrope
cuarias. 20p. Span., Sum. Span., Engl., Fr., 26 Refs., Illus. 

Piaseolus vingaris. Acanthoscelides obtectus. Zabrotes subfasciatus. Geographic distri
bution. Ecology. Host recognition. Population dynamics. Coiombia. 

A survey was conducted in 31 municipalities of Department of Valle. Colombia, in order to 
determine the distribution of the bruchid Acanthoscelides obtectus, which is currently tie 
most important pest of stored beans in Colombia. A total of 370 samples were collected 
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host plants; 12 bruchids, one predator mite, and 3 parasitoid hymenopters of A.from 29 
was found in all the plant formations studied (tropicalobtectus were found. The bruchid 

very dry forest, premontane dry forest, tropical dry forest, premontane rain forest, pre
and lower montane rain forest) butmontane moist forest, lower montane moist forest, 

higher populations of A. obtectus were found in premontane moist forests and in pre

montane rain forests. (Author'ssumimary) FO0 

0128 
16718 APPLEBAUM, S.W.; TADMOR, U.;PODOLER, 11. 1970. The effect of 

starch and of a heteropolysaccharide fraction from 'hascolus vulgaris on develop

ment and fecundity of Callosobchus chinensis (Coleoptera: Bruchidae). Entomo

logia Experimentalis ct Applicata 13:61-70. Engl., Sum. Engl., Fr., 22 Refs. 

Phaseolusvugaris. Callosobnichus chinensis. Stored grain pests. Host-plant resistance. Seed. 

Carbohydrate content. Enzymes. Analysis. Biochemistry. Insect biology. Insect control. 

A heteropolysaccharide fraction wvas isolated from I'haseolus vulgaris beans in which it 

comprises at least 1% of the dry wt.of tie beans. This ieteropolysaccharide increases larval 

mortality and decreases the rate of larval development and the no. of eggs deposited by 

females of Callosobruchus chinensis, when incorporated in artificial beans in which the 

larvae feed. It is composed of galactose, glucose, xylose, arabinose, and traces of rhamnosce, 
after acid hydrolysis. Of' these individual sugarsarabinose and xylose affectas determined 

Ilossever, partial enzymic hydrolysis of tie heteropolysaccharideadult fecundity as well. 
contents releases only glucose, galactose, and tracefraction by C c'hinentsis larval midgut 

amounts of arabinose, and the integral structure of heteropolysaccharide may be necessary 

for biological activity. The incorporation of tile starch graniles of I'haseolus rulgarisbeans 

mortality and decreases the rate of larval developmentinto artificial beans increases larval 
of C. chinensis. It i.: suggested that the lieteropolysaccharide fraction ;is \%ell as the starch 

are part of a comple\ of natural conponents of I'haseolus rulgaris beans that make these 

beans resistatnt tt)C. chinensis. (,.Itthor's vlinlmari) 1:00 

0129 

16932 IIILL, J.; SCIIOONIIOVI-N, AN. 1981. Effectiveness of vegetable oil 
cevil on stored beans. Journal of Econofractions in controlling the Mexican bean 


mic l-ntomolo.gy 74(4):478-479. Engl., Sum. rigl., 6 Refs.
 

Phaseolusvulgaris. labrotcssublasciatus.Stared grain pests. Storage. Insect control. Labora

tory experiments. Colombia. 

dosage of 1 minl/kg bean seed showed insecticidal effectiveness against Za-Vegetable oil at a 
brotes subJasciatus infesting stored beans. The active oil fraction appeared to be the trigly

ceride component. Oleic acid appeared to be the only effective fatty acid of the ones tested. 

Linolenic and arachidonic acids showed some insecticidal effect. (Author's sttunmarv) 1-00 

0130 

16715 CAMPOS S., L. 1981. Plairas de las leguminosas de grano en el contexto 

nacional y latinoamericano. (Pests of grain legumres in C/ie and Latin Amnerica). In 

Seminario de Leguminosas de Grano, 2o., Santiago, Chile, 1981. Trabajos. Santiago. 
9 6 1 2 pp. - 1. Span., 8 Refs. 

ridula. Ieliothi',zea...hanthosceli.Phaseolus 'ulgaris. ,grotis ipsilon. ,,lphis jubac. Nezara 

des obtectus. 1Yzus persicae. Pests. Geographical distribution. Latin America.
 

A general analysis is given of insect pests affecting grain legumes (bens, lentil, peas, 

chickpeas, and broad beans) in L.A., especially bean cultivation in Chile. A table is included 

on the most important pests found in the soil, sap, foliage, poIs, and grains of legumes in 

The major pests of grain legumes in Chile are analyLed:Chile, Colombia, Peru, and Brazil. 
(a) soil insects: 1I'ern ivacalicrura, I!. trichodactvIa, Agroris ipsilon, feltia spp., E'uxoa and 

other subterranean larvae (Escarabeidae, Tenebrionidae, Curculionidae, and Ilateridae); (b) 
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sap insects: Empoasca cuncola, Aphis fabae, A. craccira'a, Acyrtosiphon pisutw, Myzuspersicae, Tetranychus urticae, 7. cinnabarinus, T. ludeni, Thrips tabaci, IFrankliniella cestrum, and Nezara iiridula; (c) foliage insects: Liriom,?yza huidohr 'nsis, L. quadrata, Rachi.phsia nu, S;'ngrapha gammoides, I'seudaletia impuncta, Pseudophsiaincludens, Spodopteraeridania, Urbanus proteus, and Dichroplus maculipennis, and (d) pod and grain insects:Epinotia aporema, Ih'liothis:ea, Bruchus pisorwn,andA canthoscelides obtectis. (Sumnmary
by A.J. C. Trans. by L.M.I.) F00 

0131
17307 SCIIOONIIOV N, A. VAN: CARDONA, C.; GARCIA, J.; GARZON, F.1981. Effect of weed covers on lmpoasca kraepneri Ross and Mloore populationsand dry bean yields. lnvironniental hntomology 10(6):901-907. Engl., Suin. Engl.,
11 Refs., Illus. 

PIhascolus r'ulgatns. l:'mpoasca kraeneri. Population dynamics. Timing. Insect control.Biological control. Weeds. Weeding. Yields. 

Field studies were con dtitcd at the cnt craoiate0iail de .\gricutltura Tropical, Call, Colombia durinr 4 seasonis to de rinitw tile effeCt o1fs . edi Vcrs oil I:npoasca kractneripopulations and [)call yields. Live stan 
have 

oft tie broadleaf wCC tiaranthusduhius (lid nota si ni ticar* efcect on adult leallhopper poulatiolns, whereais the grass LeptochloaIilijoriis reduced adult Itflatitlltii 01,1,h1 it tile cri ip cycle. This ete ct decreased whientie weed %%as killed \. ith paraquat. Live ,rass \sccd ci vers ibtaincd it ith a iixture tf L. Ji.liJonnis andl'lcusin, indica ef'ccIVel y rcItCed iiinptial aiid adult Ipo>pilations on botha Susceptible and a tca1)toppCr-t0lerant var. Purc staidsLi 1. filijormis reduced adult leafhopper popu ati on siglliticalttly More thani I:. ndiCa. YieILS o the lca[hoplper-susceptiblevar. increased ith tihe use io ' \teL! covers in unprotectedt plots. I-or the toleran t var. G02 146, oily iiraiuat -trcatCd \eets increased \ iclds. :. tnt/ica isas iniore coinpetitive to tilelealhlipper-susccpltible var. than L. f]iJijrotit, and btith species of grasses affected yields ofthe lealliopper tolerant var. to the sanl c Le.'ret..A svarch for less coitiive weeds or plantspecies \ i ua, tifcco1 Ltit atic paile rctluciiiu ICal:'11pper )ip)tiulatitis ill beans, is sug
gested. (lut/iior's stimtmoa, ) I-00 1J)00 

0132
16996 COSTA, I.C.; LINK, D.; MARIO, J.L. 1980. Danos causados por Nezaraxiridula (L.) em f'eijoeiro ('liascous iulcrts L.). (Danage caused hi A'vzara i'iridulaoil bcan plants). Revista ii) Centro de Citncias Rurais 10(4):335-341. Port., Sum.
Port., lngl., II Refs., Illhis. 

I'/ascohs i'uliarjs. ,V:aa iiridida +i'mnatiunspora corli. Population dynamics. Plant in
juries.
 

A study \\as condlcted to deteriniic the Llaindi iif the southern green stink bug, ,Vczara ri.ridula, on bean var. "iiliuriitho" ill ,itesat S+110Sepi, Rio (1o Sul, Brazil. The infestationlevels were 0, 2, 4, 6, 8, and 12 non sexed adul:s/cage aiid iine natural level of infestation,uncagcu. The increase iti the iitfestatitin level r)tdicCtl iltre eitipty pods and reduced seedno. and yields.ilhc attack of this pentatotid redue d the ermniiatiin rate iof the harvestedseeds altl ncreased the incidence of the yeast sptit isease, .Veinatiospora 'orilj, with tileincrease oi the infestatioin level. f.-luttlorp swltari']1 00 103 

1)133

17313 1'(t'Ol R I A., II RRANDIIZ P., R. 
 1981. Dinimica de las poblacionesde ifidos en plantaciurnes de frijol (l'ha.olusiuldearis L.). ('opulation dinamnics ofaphids on bicall ultdI(A.Ciencias tie li Agricultura 8: 23-28. Span., Suii. Span., Engl.,
9 Refs., ills. 

Ihaseols vulgaris. Alphis cracchiora. Alphi" goss'pi. Population dynamics. Timing. Field 
experiments. Cuba. 
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Population dynamics of aphids on bean expfl. fields was studied during 1969-1970 and 
1974-1976 at the Instituto de Investigaciones Fundamentales en Agricultura Tropical, San
tiago de las Vegas (Cuba). Av. occurrence of aphids was persistently low through the year; 
the highest monthly mean (aphids/plant) occurring in Nov. Winged individuals were most 
frequently found on this cultivation. Population means and data on climatic factors were 
correlated, and a negative significance was found between population and Rlt. The most 
frequently found species were: Aphis craccivora, A. gossypii, and Tetraneura nigriabdomina-
Us. (Author's suinnary) FO0 

See also 0043 0133 
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FOI Injurious Insects, Mites and their Control 

0134
 
16067 ESKAFI, F.M.; SCIIOONIIOVEN, A. VAN 1981. 
 Interactions of leafhopper population, varietal resistance, insecticide treatment, and plant growth ondry bean yields in a tropical environment. Journal of Economic Entomology 74(1):
7-12. Engl., Sum. En., 13 Refs., Iflus. 

tPhaseolusviugaris. l:mpoasca Araencri. flost-plant resistauce. Insect control. Chemical control. Plant injuries. Climatic requirements. Temperature. Light. Rainfall data. Yields. 

Six var. of beans, planted in the dry and rainy seasons in a tropical middle-altitude of Colombia, varied in dry bean production isithin and between the seasons, with or withoutinsecticides against L:mpoasca Araemeri. )ry season yields were reduced by 96% for thesusceptible var. and as much as 75% for tlc resistant one in the absence of insecticide inirrigated tields. Use o" insecticides decreased the leafhopper population and increased plantgrowth and yield significantly. Plant height in insecticide-treated and untreated plots wasapprox. twice in mid-growittg cycle in the wet season as compared to the dry season. Dry towet season ratio was 3:1 Ior adults and 5:1 for leafhopper nym-.hs in mid-growing season.Ratio of adult I.'. kraemcri to cm plant height in mid-growing cycle of the wet wasseason0.17 on the susceptible var. but was 1.20 in the dry season. The means of tte solar radiationand C0 in the 2 seasons were ca. equal, but max. (.C% RII, and mm rainfall were different.It is suggested that in the dry season, lealiopper populations build up earlier on the susceptible var., and the effect of high solar radiation on injured plant reduces plant productivity,while higher N content in tile plant may be the reason for a higher L. kraemcri fecundity.
(Author's suiniary)1.01 

013516972 IEONG, K.L.I.; CANO, R.J.; KUBINSKI, A.M. 1980. Factors affecting
Bacillus thuringiensis total field persistence. Environmental Entomology 9(5):
593-599. Engl., Sum. -ng ., 17 Refs., Illus. 

I'/aseolus i ,dgaris. Trichophsia ni. Insect control. Biological control. Bacillus thuringiensis. 
USA. 

The persistence and survival of Bacillus thuringiensis were studied orderin to evaluatestatistically abiotic influences under field conditions in California (USA). Viable and
total endospores, 
 and bioassay with Trichoplusia ni were assessed. Abiotic factors weremeasured on leaves of beans, brocoli, and The datacabbage. suggested there were noapparent differences in the survival or persistence of endospores the crops.among Solarradiation, leaf temp.,and vapor pressure deficit affected B. thuringiensisendospore viabilityand pathogenicity. Bioassay %%,as the best indicator of total fiAd persistence of B. thurin
giensis. (Author's suimary) I01 

0136
16976 TAYLOR, R.W.D.; EVANS, N.J. 1980. Laboratory evaluation of pirimiphos methyl and permethrin dilute dust for control of bruchid beetles attackingstored pulses. International Pest Control 22(5):108-110. EngI., Sum. Engl., 3 
Refs. 
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Phaseolus vulgaris. Acanthoscelides obtectus. Callosobruchus sinensis. Stored grain pests. 
Insect control. Chemical control. Timing. Laboratory experiments. 

In warm climates, pulse crops are suscept ible to attacks by bruchid btetles (e.g. Callosobru
chus chinensis and Acanthoscelides obtectus) prior to harvest, the infestation continuing 
when the crop is brought into store. In the past control has been achieved by admixing 
lindane or synergized pyrethrin dusts. Alternative insecticides are now necessary since 
lindane is no longer acceptable due to its long persistence and harmful residues and 
pyrethrins are difficult to obtain or expensive. Pirimiphos-methyl, an organophosphorus 
compound, and permethrin, a syntletic pyrethroid, both as dust formulation, proved to be 
very effective in protecting pigeon peas and haricot beans for up to 24 wk. at application 
rates of 5 mg a.i./kg seed. (Author's summary) F01 LO1 

0137 
16954 OLIVEIRA, J.V. DE; BATISTA, G.C. DE 1979. Uso de computadorem 
ensaios biol6gicos com defensivos agricolas. (Use of a computer in biological tests 
with pesticides). Fitossanidade 3(1/2):54. Port., Sum. Engi., I Ref. 

Phaseolus vulgaris. Callosobruchusmaculatus.Zabrotes subfaisciatus.A canthoscelidesobtec
ntis. Insect control. 

Some details are given of a computer program (written in FORITAN IV) developed by R.J. 
Daun in the USA for the analysis of the results of tests with insecticide2s. The program, 
which permits the calculation of' values between I1)o and LI),, with case, was tested in 
Brazil to determine the relative toxicities of insecticides to Callosobruchusinaculats,Za
brotes su/nasciatus, and Acanthoscelides obtectus, important pests there of stored beans. 
(Sunmnaryby Review olApplied l'ntomnolo,'y) 1:01 

0138 
16769 ALDANA DI LION, L.I:.;MASAYA S., P.; YOSIIII, K. 1981. La toleran
cia al mosaico dorado del frrjol comtin y el combate quimico del vector, (Bemtcia 
tabaci, Genn) como medio de control. IBean tolerance to the golden mosaic virus 
qnd chemical control of the vector (Bemisia tabacifl. In Reuni6n Anual del Progra
ma Cooperativo Centroamnericano para el Mejoramiento de Cultivos Alimenticios, 
27a.,.Santo Domingo, Reptiblica Dominicana, 1981. Memoria. Santo Domingo, Se
cretaria de Estado de Agricultura. v.3, pp.L9-l-L9-29. Span., 10 Refs. 

Phaseolusvulgaris. Bean golden mosaic virus. Ilost-plant resistance. Cultiars. Bemisia tabaci. 
Insect control. Chemical control. Guatemala. 

The chemical control oft Bemisia tabaci, vector of BGNiV, was studied as a control measure 
of the disease in Guatemala. Six treatinents of chemical control were applied to 3 bean var. 
in a split plot design with 4 replications in 4 sites of the SE region of the country (Quesada, 
Jutiapa, Asunci6n Mita, and Monjas), during tlie planting season Aug. Nov. 1979. 
Treatments included: (1) carbofuran 5G, 20 kg/ha to the soil at planting; (2) carbofuran 5G, 
40 kg/ha at planting; (3) carbofuran 41 applied to the seed; (4) 5 leaf applications of 
powdered milk (2 kg/ha); (5) carbofuran 5G (20 kg/ha) + 5 weekly applications of metha
midophos (I kg/ha); (6) check with no application. Var. included were ICTA-Jutiapin 
(tolerant to BGMV), Suchit~in (moderate tolerance), and Rabia de Gato (susceptible). 
BGMV infection was high in 3 of the 4 sites, except in Asunci6n Mitw. In all the sites, the 
lowest no. of infected plants was observed in treatment 5, with little difference between 
treatments I and 3. The effect of var. tolerance to IIGMV was observed in both the no. of 
infected plants and in yields; lCTA-Jutiap~in being superior in yield to Suchitiin and this, in 
turn, to Rabia de Gato. Treatment 5 minimizes dit~erenccs in tolerance between I'A-Jutia
pin and Suchit~in and in Quesadaproduced the highest yields with 3443 and 3535 kg/ha, 
resp. compared with 1960 kg/ha for Rabia de Gato. At some sites toxicity was observed in 
the seed with treatment 3. The lack of rainfall in Asunci6n Mita did not allow a high 
incidence of BGMV, therefore no statistical differences were found between treatments and 
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var. Treatment 4 was similar to the check treatment. It was concluded that there are several 
alternatives for controlling BIK;MV with chemical products and tolerant vax.; their combi.
nation is more stable and economical than the use of chemical control alone. (Summary by
A.J.C. Trans. by L.M.FI) FOI E04 
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GOO GENETICS AND PLANT BREEDING
 

0139 
16406 FOZDAR, B.S. 1962. Cytological investigation of parents, offspring
and backcro6s derivatives involved in the interspecific cross Phaseolus lunatus L. 
x. P. polystachyus (L.). B.S.P. Gainesville, University of Florida. 113p. Engl., Sum. 
Engl., 54 Refs., Illus. 

P'hiaseolusspp. Phaseoluslunamts. Phaseoluspol)stachvus.Backcrossing. Cytology. Chromo
somes. Pollen. Flowers. Pods. Morphogenesis. 

Cytological investigations of the backcross, F,, fertile and sterile I-' and amphidiploid, 

derivatives of the interspecific cross Phaseolus lunatits x I'pol),stach 'vuswere conducted at 
the U. of Florida as a supplemuent to the interspecific hybridization program in the genus 
Phaseolus. Plant materiad consisted of 1.hinanms var. Furdhook, 1'.polystachyus, their F, 
hybrids and backeross (1'. hnatus recurrent), and aniphidiploid derivatives. Acetocarmine 
squashes of the pollen-mother-cells were prepared according to a modified schedule sug
gested by Htyde and Gardella, using Fe(Oll), as a mordant. Root tips were obtained from 
germinating seedlings and IBA-treated cuttings. They were thiez prepared according to 
Fuelgen technique following pretreatment with 8-hdroxiquinoline and employing pectinase 
after staining to facilitate dispersion of cells and spreading of the clromosome:,.. Karyotypes 
of the species P. hinats and 1'.polystachy'us were studied and idiograms prepared. The 2 
species appear to agree in morphological characters of several chromosome pairs while 
others are distinctly different. There is a significant difference in the pollen grain 0 of the 2 
species, suggesting a possible correlation of a greater total length of the i. polystachyus 
chromosomes with increased pollen grain size. The chronosome no. of 21 = 22, for both 
species, was confirmed. The irregularity of meiosis in the F, hybrid was also confirmed by 
observance of univalents at metaphase I, and of laggards, chromnosome bridgesand apparent 
fragents. Stages interpreted as concerned with the formation of restitution nuclei were 
observed immediately following metaphase I in the almost completely sterile hybrid. The 

=
chromosome no. was established as 2n 44 for the single fertile amphidiploid F, plant and 
most of its derived F, and 1F4 progenies with the exception of a single aneuploid plant. One 

= 
F, individual apparently had 2n 42 chromosomes, but in view of the comparatively large 
no. of chromosomes involved, this no. is not positively established. Some meiotic irregulari
ty in the amphidiploids was associated with the formation (fquadrivalents which involves 
allosyndetic homologies between chromosomes as suggested by a comparison of the karyo
types of die 2 species. The occurrence of one essentially amphidiploid F4 individual with 
white flowers is genetic evidence that amphidiploidy is not absolute and that the recombina
tion of genes from the 2 species is possible for at least some homologous units in the 
respective hnatis al.l-povstachsiur genomes. Individual characteristics of both species and 
their amphidiploid derivatives are compared. All changes in die chromosome no. were 
accompanied by a corresponding change in the size of pollen grains. All backcross deriva

=
tives studied had 2n 22 no.of chromtosones. Segregation of characters %%'as observed with 
respect to vine habit and seed coat color. Some of the plants were fertile while the others 
were sterile. Essentially 1'.hnatits types have been obtained but have somie 1'.polsstachvus 
derived characters concerned principally with seed coat color and plant habit determination. 
The fertility of the amphidiploids was found to be high enough to permit easy maintenance 
of several lines and it would appear likely that later generations could result in the develop
ment of fully fertile lines capable of competing inthe wild with the native ',polystachy'us. 
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Frequency distribution studies of pollen grain 0 indicated a fairly constant pollen size in P.
polystachyus, nearly the same degree of uniformity in P. lunatus but exhibited a great.ar
increase in the range of variability in the amphidiploids. (Author's summary) GOO 

0140
 
16412 EMPRESA 
 PERNAMBUCANA DE PESQUISA AGROPECUARIA. 1977.
Projeto feijio: principais resultados de pesquisas 1977. (Bean program; principal
results of research in 1977). Recife, Pernambuco, Brasil, Convenio SUDENE-IPA.
2 2 p. Port. 

Phaseolus vulgaris. Developmental research. Plant breeding. Cultivars. Diseases and patho
gens. Pests. Host-plant resistance. Intercropping. Productivity. Fertilizers. Brazil. 

The most important results obtained in research conducted by the Empresa Pernambucana
de Pesquisa Agropecuiria (Brazil) in 1977 on bean crops under conditions of excess rainfall
and high Rif are given. Results include evaluations on breeding, sanitary conditions, maize/
bean intercropping, plant nutrition, management of soil fertility in bean-producing areas and
of the nutritional quality of seeds. Production vol. was higher than that of 1976, causing a
reduction in product price. A total of 207 new line, of beawis, resistant to rust (Uromyces
phaseoli) and with greater productivity than IPA-74-19, and 25 exptl. lines with a productivity 22%greater than that of 1l'A-74-19 and resistant to rust, antlrracnose (Colletotrichun
lindemuthianton),and Rhizoctonia sp. were selected. Selected cv. were distributed by zones
according to their resistance to major diseases. Spatial arrangements of plants had marked
effects on maize/bean intercropping, independently of tire level of soil fertility. The em
ployment of maize as a prop of a climbing bean var. introduced from CIAT did not affect

its productive capacity. Total land productivity in tire associated system was higher in 1977.

Different methods for chemicaily analyzing soil with respect to P were revised. The need of

soil conservation practices (Lithosol of irregular topography) and the efficiency of the

current system of soil management in Caruaru were noted. (Sutnnari' by' I.B. Trans. b, L. 
M.F) GOO 1)00 

0141 
16467 MIRANDA C., S. 1965?. Mejoranriento del frijol en N16xico. (Bean in
proverment in Alexico). Mixico, Instituto Nacional de Investigaciones Agricolas.34 p. Span., 48 Refs., Illus. 

f'hascolus vwlgaris. Agronomic characters. Host-plant resist .- e. Colletotrichum lin1enu
thiapium. Uromyces phaseoli. t'seudomonaspliaseolicola.Viroses. Hybridizing. Backcrossing.
Selection. Plant anatomy. Mexico. 

Some techniques to obtain improved bean var. in Mexico are described. The presentation of
these techniques is based on a description of morphological aspects and of crossing techni
ques, in addition to the variability in P'haseolus i'ulgarisregarding the color of the leaves,
stem, and flowers, characteristics of tie pod, seed color and wt., and reaction to diseases. 
The objects of plant breeding in Mexico are discussed: high yields, disease and pest resis
tance, and seed characteristics. A general description is given of plant breeding methods by
introduction, mass sele tion, individual selection, hybridization, selection by pedigree, mass
planting, backcrossing, multiple crossing, and irradiation. The methods currently used in
Mexico (individual sel-ction anid hybridization, and selection by pedigree) are described
along with the plant breeding methods suggested for this country: mass selection and IIIMS1
(hybridization, mass planting, and individual selection). (Sunnary by A.J.C Trans. b, L.M. 
1..) G00 

0142
16734 BASCUR B., G. 1981. Enfoque del programa de mejoramiento de frejoles 
y anilisis de las principales variedades. (Objectives of the bean improvement
program and anal.',sis of the principal varieties). In Seminario de Legurnino sas de
Grano, 2o., Santiago, Chile, 1981. Trabajos. Santiago. 2 9p. Span. 
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Phaseolus vulgaris. Cultivars. Agronomic characters. Yields. Adaptation. Selection. Chile. 

The Grain Legumes Program of the Instituto Nacional de Investigaciones Agropecuarias 
(INIA) conducts research at the exptl. stations La Platina and Quilamapu in the areas of 

plant breeding and agronomy on the basis of analysis of the problems affecting bean crops 

in Chile. Plant breeding concentrates on the obtainment of var. for local consumption and 

exportation, resistant especially to BCMV, including the strain that causes necrosis. The 

characteristics that the 4 types of var. sought (green pods, red pods, dry grain for local 

consumption, and dry grain for exportation) should have are described. Bean var. released 

by the Program and available to farmers, are given including a description on origin, plant 

characteristics, planting date, areas under cultivation, disease resistance, yield, and uses. The 

var. described include Apolo, Bayos Titan, Suaves, T6rtola Diana, T6rtola INIA, Hallados 
Alemanes 114, liallados Dorados, Arroz-3, Seaway, Cristal Blanco-Fenix, Negro Argel, Or-

feo-!NIA, Redkloud, Araucano-INIA, Blanco-INIA, Frutilla-INIA, and Red-Mexican-INIA. 
(Sumnary by A.J.C. Trans. by L.M.I.') GOO BOO 
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j6478 SHII, C.T.; MOK, M.C.,TEMPLE, S.R.; MOK, D.W.S. 1980. Expression 
of developmental abnormalities in hybrids of Phascolus vuiganrs L. Interaction 
between temperature and allelic dosage. Journal of Heredity 71:218-222. Engl., 
Sum. Engl., 4 Refs., Illus. 

Phascolus vulgaris. 'hiascolus coccineus. Hybridizing. Backerossing. Genes. Lethal genes. 
Symptomatology. Growth. Leaves. Chlorosis. Developmental stages. Plant anatomy. 
Timing. Colombia. 

The occurrence of abnormal F, 's in crosses of lPhaseolusvulgaris was found to be condi
tioned by 2 independila: heterozygous loci, tentatively designated as DL. (for dosage 

dependent lethal) and bL 2 . The expression of morphological abnormalities of F, 's was 

influenced by temp.; the abnormal phenotype being accentuated by high temp. The severity 
of the developmental derangement was dependent on the allelic dosage. Plants homozygous 
dominant at both loci were lethal and plants that were homozygous dominant at one locus 

and heterozygous at the other also perished but it a slower rate. As the presence of domi
nant alleles DL, and DL2 affects many aspects of growth, it appears that the 2 loci may. be 

related to the regulation of key processes of normal development. However, the specific 
physiological changes associated with the morphological abnormalities are presently un
known. (Author's sutmnary} (;00 
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16428 KRETCIIMER, P.J.; LAING, D.R.; WALLACE, D.H. 1979. Inheritance 
and morphological traits of a phytochrome-controlled single gene in bean. Crop 

Science 19(5):605-607. lngl., Sum. Engl., 8 Refs. 

Phaseolus vulgaris. Agronomic charazters. Plant habit. Genes. Dwarf bean. Climbing bean. 

Light. Backcrossing. Selection. Pbotoperiod. Flowering. 

Three bean lines that changed from indeterminate nionclimbing bush to indeterminate 
climbing, with contro: by the red/far-red light ratio,were crossed with a line which remained 
an indeterminate nonclim bing bush under all red/far-red ratios. The climbing trait was found 
to be controlled by I major gene based on segregation data in F2 and backcross progeny 
from crosses to both parents. Red light stimulated the activit, of this dominant allele and 

far-red light retarded it As climbing occurred, internode elongation was greater in climbing. 
than nonclimbing plants. Genetic control of flowering sensitivity to long-day photoperiod 
was independent of the gene for climbing vs. nonclinbing growth habits. It was concluded 

that flowering and climbing are 2 genetically independent phytochrome-controlled re
sponse. (..tthors sumninar)] GOO 
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014516929 DAVIS, J.II.C. 1978. Mejoramiento de frijoles volubles para sistemas desiembra de asociaci6n con maiz. (Climbing bean breedingfor associatedcroppingsystems with maize). Cali, Colombia, Centro Internacional de Agricultura Tropical.14p. Span., Sum. Span., 4 Refs., illus. 

Phaseolus ,'ulgaris.Zea tna),s. Intercropping. Climbing bean. Plant habit. Yields. Productivity. Field experiments. Colombia. 

Maize and climbing beans are traditionally planted in association in the sierra regions of L.A.with alt.higher than 1500 m. The system has shown a series of advantages: low incidence ofcertain pests and diseases, less root lodging in maize, and less risk for the farmers. The typesof climbing bean and maize used in associated cropping systems were studied. In general,maize and bean yields were negativiy related and it was found that yields of tall maizegenotypes were less affected by beans than short maize genotypes. Root lodging of tallmaize genoty,;:s was notably reduced in association. Stem lodging of short maize genotypeswas due to the vigorous growth of soin climbing bean var. Very vigorous bean var. couldnot reach their own yield potential with short maize genotypes due to the poor supportsystem. In yield trials with climbing bean breeding material, both relay and associatedcropping systems with maize had lower costs twn beans in monoculture as well as being themost representative system used by farmers. Yields of bean genotypes in associationgenerally werelower and had less significant differences than in monoculture. It was concludedthat with an appropriate management of plot size and border effects, climbing bean yieldswere higher in association and were favorably assessed from an economic standpoint.(Author's summary. Trans. by .. O)D00D03
 

16999 KORBAN, S.S.; COYNE, 
0146 

D.P.; WEIHING, J.L. 1981. Evaluation, variation, and genetic control of seed-coat whiteness in dry beans (tPhascolusvulgarisL.). Journal of the American Society for llorticultural Science 106(5):575-579.
Engl., Sum. Engl., 13 Refs. 

I'hascolus rulgaris. Seed coat. Seed color. Genes. Inheritance. Adaptation. leterosis. Sta
tistical analysis. 

A Ilunter Color Difference meter and a white-paint color chart were used to determine the
degree of whiteness among 8 white-seeded Great Northern (GN) cv. of Phaseolusvulgaris. A
correlation coefficient of + 0.84 was found between the 2 methods. The former methodprovided better separation of cv. for degrees of whiteness than tilelatter method. Two genetic studies were conducted, w'th seed-coat whiteness determined by use of the white-paintcolor strip. Cv. GN Emerson had the whitest seed-coat. The inheritance, of seed-coatwhitieness was investigated in 1978 using parents, F.,s of tie crosses Plant Introduction (PI)
165078 (bright white) with GN limerson (moderately bright white), GN Valley (dull white),
and GN U1 59 (dull white) and in die reciprocal cross 
Bulgarian White (brightest white) x GNUI 59 (dull white). A quantitative pattern of inheritance was observed. Broad sense heritability estimates for this trait ranged from 46-57%. The Gardner and Eberhart model, Analysis 11, was used in 1919 to estimate genetic effects for the trait in a 6 parent diallel crossinvolving GN Emerson, GN UI 59, Bulgarian White, GN Star, GN 1140, and GN D-88 (thelast 3 all dull white). Additive genei.: effects were predominant; but leterosis effects were
also important, including significant 
 effects for specific combining ability and reciprocalcrosses. Cv. Bulgarian White showed higl- combining ability for brighiter whiteness. Thegenetic data indicate that improvement of seed-coat whiteness in dry beans should be relatively easy to accomplish. (Authors .unzinar.r) GOO 

014716998 MUIALET, C.S.; ADAMS, MAV.;SAETTLER, A.W.;GIIADERI, A. 1981.Genetic system for the reaction of field beans to beta, gamma, and delta races ofColletotrichum lindetnuthianu. Journal of the American Society for lorticulturalScience 106(5):601-604. Engl., Sum. Engl., 19 Refs. 
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Phaseolus vulgaris. Colletotrichum lindenuithianum. Races. Host-plant resistance. Genes. 
Plant breeding. 

Five cv. and one breeding line of field beans were evaluated for their differential reactions 

to 0, 'y, and 6 races of anthracnose (Colletotrichun ltndemnuthianum). Parental, F, , and 
plants from 10 crosses involving anthracnose resistant and susceptible parents wereF2 

inoculated with the 3 races. Inoculated plants were maintained in a mist chamber for 8-10 

days until plants could be classified into resistant and susceptible groups on the basis of 

their reactions to the pathogen. The F. segregation patterns suggested that independent 
and complementary gene action at 1 or 2 different loci produced a resistant reaction to all 

races of the pathogen. In addition, an allelomorphic series of 3 alleics was assumed to be 
A breeding scheme, involving alternate generations ofcontrolling resistance to the P race. 


backcrossing to the recurrent parent and seling, is an effective method to develop resistant
 
cv. (Author's summary) G00 E03 

See also 0091 0104 
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GO1 Breeding, Selection and Geriplasm 

014816006 MOIIAN, S.T. 1981. Breeding dry beans (Phaseolus vulgaris L.) forcommon bacterial blight resistance: relation of days to flowering to blight reaction.Turrialba 31(2):109-112. EngI., Sum. Span., Engl., Port., 6 Refs. 
Phaseolus vulgaris. Xanthomonas phascoli. llost-plant resistance. Flowering. Timing. Agronomic characters. Cultivars. Plant breeding. 

The days to flowering and blight resistance were analyzed for certain commercial bean var.and blight resistant lines obtained from the crossing of these
Nebraska 
 var. with Great Northernno. I, Sel. 27. Commercial var. were susceptiblethese var. with Great Northern 
to bi'ght, while the crosses ofNebraska I, Sel. 27 resulted in segregants with higher levelsof blight resistance than the progenitors and in general maintained the flowering periodsimilar to the parental commercial var., though a few segregants w"ere recovered with earlyor late flowering. Results indicate that there is no correlation between days to flowering andblight rating. Further evidence of this comes from the study of F population of a crossbetween precocious blight susceptible N normal blight resistant breeding lines where thecorrelation between time of flowering and blight rating was nonsignificant. Precocious,blight resistant segregants were obtained suggesting that these 2characters can be combined.Such a combination will help evolving bean var. suited for crop rotation. (Author's Summary) GOI E02 

014916482 SMARTT, J. 1981. Gene pools in Phascolus and Vigna cultigens.Euphytica 30:445-449. Engl., Sum. EngI., 13 Refs. 
Phaseolus vtulgaris. Phascolusspp. Vigna sp. Genes. Hybridizing. Identification. 

The nature and extent of tie gene pools in culdgens of the genera thascolusand Vigna, asindicated by studies of exptl. interspecific hybridization, are reviewed. In all cases aprimarygene pool exists comprising conspecit~c wild and cultivated forms. Secondary gene poolshave been established for I' vulgaris . A:coccineus, l'igna radiataris - . V. nungo and V.angula.V.umbellata but not for V. unguiculata and for Voandzeia subterranca. Tertiary genepools apparently exist for all Phaseolus cultigens and the Asiatic grams but not for V.ungui.culata and I. subterranca as far as is known. (Author's sunnarv) GOI 

015015849 BEEBE, S.E.; BLISS, F.A.; SCHWARTZ, H.F. 1981. Root rot resistancein common bean germ plasm of Latin American origin. Plant Disease 65(6):485
489. Engl., Sum. Engl., 9 Refs. 

Phaseolus rulgaris. Rhizoctonia solani lusariunm solani. Sclerotium rol sii. Pythium spp.Host-plant resistance. Experiment design. Cultivars. Symptomatology. Plant injuries. Yields.Germplasm. Latin America. 

Resistances of common bean to Flusarium solani, Rhizoctonia solani, Sclerotium rolfsii, andPythium spp. were studied. N203 (11203958) displayed only intermediate field resistance 
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to F. solani, whereas Cornell 2114-12 and several tropical cv. were highly resistant. Resis
tance to Pythium spp. was common among color-seeded tropical materials. Resistances 
to R. solani and S. rolfsii were measured by plant survival, because hypocotyl lesions and 
disease severity had little effect on plant yield. Resistance to R. solani was comparable 
to that of other L.A. bean cv. Many tropically adapted cv. demonstrated resistance to 
the pathogens superior to that of previously reported sources. (Author's summary) GO0 
E03 

0151 
16766 IBARRA P., F.J.; LOPEZ S., E. 1981. Parimettro de estabilidad para eva
luar la adaptaci6n de variedades de frfjol en la regi6n tropical del sureste de Mixicn. 
(Parametersof stability to assess the adaptation of bean varieties in the tropical 
region of southeastern Mexico). In Reuni6n Anual del Progama Cooperativo Cen
troamericano para el Mejoramiento de Cultivos Alimenticios, 27a., Santo Domingo, 
Repdblica Dominicana, 1981. Memoria, Santo Domingo, Secretaria de Estado de 
Agricultura. v.3, pp.L25-1-L25-16. Span., Sum. Span., 19 Refs., Illus. 

Phaseolus vulgaris. Cultivars. Adaptation. Stability. Statistical analysis. FeId experiments. 
Mexico. 

In order to develop bean var. with a broad range of adaptation in SE Mexico, 20 bean var. 
and lines were evaluated a iring 197R and 1979 in 22 similar trials in 12 sites, representative 
of the humid tropics. Altho igh there was no significant difference in yields between var, 11 
of them were considered .s stable var. according to the methodology used. The character 
of stability can be used in crosses with genotypes that have a high yield potential, but low 
stability. (Author'ssummary. Trans. by L.M.F.) GO 

0152 
17302 MUKUNYA, D.M.; KEYA, S.O. 1978. Yield performance and selection 
for resistance in beans (Phaseolusvulgaris L.) to common diseases in Kenya. East 
African Agricultural and Forestry Journal 43(4):390-396. Engl., Sum. Engl., 12 
Refs. 

Phaseolus vulgaris. Germplasm. Cultivars. Yields. Colletotrichum lindemuthianum. Uromy
cesphaseoli.Pseudomnonasphaseolicola. Host-plant resistance. Selection. Kenya. 

A collection of 1250 indigenous and introduced Phaseolusbean accessions was evaluated for 
yield and resistance to important bean diseases under field and greenhouse conditions for a 
period of 3 yr at the Kabete Faculty of Agriculture Field Station, Nairobi (Kenya). Con
siderable variation was found among the lines regarding yield and reactions to anthracnose 
(Colletotrichuin lindemnuthianum), halo blight (Pseudomonasphaseolicola), a .d rust (Uro
myces phaseoli). Anthracnose and halo blight resistance seemed to be consistently associ
ated with the small black and small red bean types. Most collections which fell among the 
large or variegated seed types were found to be highly susceptible to anthracnose and halo 
blight. Except for some introduced lines which showed high susceptibility to rust, many 
lines, particularly those of local origin, contained considerable resistance to rust. The best 
performing lines constituting 5% of the total collection have been reported. Of these, NB16, 
NB84, NB86, NB248, N13278, NB563, N13627, N13259, N13649, and N131181 combine a 
high yield potential with resistance to the 3 diseases. (Author'ssummary) GO E00 
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16403 RIOS M., E.E. 1976. El rendimiento y los componentes del frjol comfin 
(Phaseolusvulgaris L.) en el oriente de Guatemala. (Bean yield and components in 
eastern Guatemala). Tesis Ing. Agr. Guatemala, Universidad de San Carlos de Guate
mala. Facultad de Agronom ia. 52p. Span., 27 Refs. 

Phaseolusvulgaris. "-ultivars. Yields. Yield components. Seed characters. Plant habit. Adap
tation. Stability. EcA logy. Guatemala. 
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Trials were conducted in Monjas, lpala, and Jalpatagua, Guatemala, using a random blockexptl. design with 4 replications and 17 treatments to evaluate the yield and ecologicaladaptability of 16 introduced promissory Phaseolus vulgaris var. from the Centro Internacional de Agricultura Tropical (CIAT), Colombia as well as yield correlations and yield components of beans in monoculture or intercropped with maize. In the localities of Monjas andIpala, yields were stable for var. 6589-I-T-T, 150-1-1, 141-I-M-1,6530, and 6540-1-T-T. Theno. of pocl./branch was not affected by environmental conditions. il,grain size, the no. ofpods/plant, and the no. of grains/pod had var. differences and were not affected by environmental conditions. In Jalpatagua, the no. of branches/plant had significant differences,unlike the situation in Ipala. The stability of the correlation in yields with the differentc91nponents shows the var. stability of the tested lines. The components that most influenced bean yields were IIl, the no. of pods/plant, and the no. of grains/pod. (Sumnary by
LB. Trans. by L.M.I.) GO D00 

015416756 CENTRO DE INVESTIGACIONES FITOTECNICAS DE PAIRUMANI.
BOLIVIA. 1980. Frrjol. (Beans). In . Informe anual de actividades correspon
diente a 1980. Cochabamba. pp. 38-44. Span. 

Phaseolus vulgaris. Research. Plant breeding. Colletotrichun lindemuthianum. lost-plantresistance. Germplasm. Selection. Agronomic characters. Nitrogen-fixing bacteria. Field
experiments. Yields. Bolivia. 

A summary of the activities of the Bean l'rogram of the Centro de Investigaciones Fitot~cnicas, Bolivia, during 1980 is given. The selection of progenies from crossings between germplasm adapted to dhe environmental conditions but susceptible to Colletotrichum lindeinu
thianum and resistant germplasm continued. In yield trials, the following were outstanding: var.Type I (early maturing, dwarf) var. P-402 (3285 kg/ha), ICA-Tui (3252 kg/ha),and Pairumani 11-27 (3101 kg/ha); Type II (early maturing, climbing) var. Pairumani Fl125 (2528 kg/ha), Pairumani 11-69 (2472 kg/ha), P-386 (2472 kg/ha), P-524f (2389 kg/ha),and '-259 (2250 kg/ha); anu Type Ill (late maturing, climbing) var. Pairumani CF-39.Research evaluating the introduced and local germplasm as to green pod consumption wasinitiated; the material collected locally was outstanding. For tite 1st time an inoculationtrial was conducted with 10 introduced strains of Rhizobiom and I strain isolated locally,and compared with a check with no inoculant nor fertilizer and one with N fertilization but
no inoculant. No significant differences were observed between strains but favorable differences were observed with strain CIAT-904 regarding plant color, no. of nodules, and grain

protein content. (SummarY b' AIJC Trans. by L.M.IK) GO1
 

0155
16742 COYNE, D.P.; NULAND, D.S.; SCHUSTER, M.L.; ANDERSON, F.N.1980. 'Great Northern Ilarris' dry bean. HortScience 15(4):531. Engl., 2 Refs.,
Illus. 

1I'aseolus vulgaris. Xanthomonasphaseoli.Cultivars. Germplasm. llost-plant resistance. 

The new cv. of Phaseolus rulgaris, Great Northern Ilarris, developed from bulk selectionsof cv. GN Valley, shows tolerance of blight (Xanthomonas phaseolh) and high yieldingability equal to that of the latter cv. (Summary., by Review of PlantPathology) GOI E02 

See also 0088 
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G02 Cytogenetics 

0156 
16713 SRIVASTAVA, H.K. 1981. Chiasma frequency and heterosis in common 
beans (Phaseolus vulgaris L.). Turrialba 31(2):147-151. Engl., Sum. Engl., Span., 
12 Refs. 

Phaseolus rulgaris. lieterosis. Cytogenetics. Chromosomes. Cytology. Hybridizing. Geno-
Iypes. Yields. Agronomic characters. 

Chiasmata frequency distribution in relation to heterosis for key morphological and physio
logical traits employing 10 geographically diver ;e inbred lines and their 5 resp. F, hybrid 
lines in common bean has been extensively s, idied. The hybrid populations exhibited 
chiasma heterosis and it was further reflected in phenotypic superiority of the hybrids with 
regard to 5 quantitative measurements: bean yield (g/plant), total I)M(gplant), Ill (%), 
bean yield efficiency (g/day), and total DM efficiency (gday). Relative genetic heterosis in 
a couple of hybrid lines (F, b and F, c) reached a range of 40-50%for bean yield efficien
cy and total DNI efficiency. The results were interpreted from the point of view that 
chiasmata heterosis is genetically associated to overall heterosis phenomenon by way of 
promoting hieher levels of genetic variation and heterozygous advantages in hybrid indi
viduals. The hypothesis that chiasmata heterosis isgoverned by genetic factors and ismost 
likely due to dispersed genes ol the chromosomes possessing combined overdominance and 
epistatic interactions is discussed. (Author'ssnmmary') G02 

0157 
16931 SAHAI, S.;RANA, R.S. 1980. Homology and differentiation in Phaseolus. 
Indian Journal of Genetics and Plant Breeding 40(2):311-3 15. Engl., Sum. EngI., 10 
Refs., Illus. 

Phaseolus spp. Taxonomy. Cytology. Chromosomes. Cell division. Pollen. Seed. Proteins. 
Analysis. Biochemistry. Identification. 

Based on chromosome cytology, pollen and nuclear size, and seed proteins, it is suggested 
that the species Phaseolus aureus and P. mungo should be considered distinct. These to
gether with distinct morphological features like differences in pod and seed-liilum character
istics and tile markedly reduced crossability, provide conclusive evidence that while P. 
aurcus and P. ntungo are closely related, they are nevertheless clearly distinct and merit 
separate specific status. (Author'ssummar,) G02 

0158 
16476 CIIEN(;, S.S.; BASSET'T, M..; QUE.SENBFRRY, K.11. 1981. Ck'togenetic 
analysis of interspecific hybrids between common bean and Scarlet runner bean. 
Crop Science 2 I(l):75-79. lngl., Sum. Engl., 13 Refs., Illus. 

Phascolus vulgaris. Phaseolus coccineus. lybridizing. Chromosomes. Brigde frequencies. 
Pollen. Cytogenetics. Selection. 

Meiotic analyses in F, hybrids between 3 lines of common bean, and 2 lines of Scarlet 
runner bean, Phaseoluscoccinens, were conducted to study the degree of similarity between 
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the 2 genomes. The quantitative data indicated that meiosis in the 3 F1 hybrids studied wasabnormal. At least 2 pairs of chromosomes were differentiated by inversions. Data on bridgeand laggard frequencies taken from anaphase I and 1l pollen motl er cells (PMCs) wereinterpreted to mean that cross-over within these inverted segnents was responsible for 2040% of the 58-79% pollen abortion observed in the interspecific hybrids. The identicalfrequency of PMCs with bridge-laggards in anaphase I and II indicated that the inversions were located at the end of the differentiated chromosomes. (Author's summarY') G02 

0159 
17311 YANKULOV, M.T.; ISASI, E.M.; ABREU F., S. 1980. Algunosaspectos
sobie la sensibilidad y mutabil'dad de dos variedades de frrjol pot influencia de ra
yos gamma Co6" y etil-metan-sulfonato (EMS). [Somne aspects of the sensitivitv andnutabilit' of two bean varieties influenced by 60Co garnina rays and ethyl.
methane.sullonate (EMS)J. Ciencias de ]a Agricultura 7:59.64. Span., Sum. Span.,
Engl.. 11 Refs. 

Phaseolus rulgaris. Mutation. Plant breeding. Irradiation. Plant-growth substances. Seed 
treatment. Laboratory experiments. 

Results obtained witi the mutagenic treatment of 2 bean var. showed an inverse correlation
between dose and survival, and a direct correlation between dose and % of chlorophyll
mutations with both mutagens. An inverse correlation between survival of M, plants andchlorophyll mutation %in M was also proved.2 Differences in sensibility and mutability of 
var. were observed as well as a decrease of the mutagenic effectivity as tie dose increases. 
These facts prove that a direct correlation between dose and mutation %does not mean thatit is possible to obtain a high % of mutations by increasing the dose,because it depends onthe sensibility of the var. used and the lesser effectivity of the higher doses. (Author's 
summnarv) G02 
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H00 NUTRITION 

0160 
16090 FERNANDEZ, R.; ELIAS, L.G.; BRESSANI, R. 1981. Variabilidad ge
nitica y ambiental en inhibidores de tripsina y hemaglutininas, observadas en culti
vares de frfjol comin (Phaseolus vu!garis) proveniente de Centroam~ica y Colom
bia. (Genetic and environmentalvariabilityof trypsin inhibitorsand hernagglutinin, 
obsen'ed in common bean cultivars from CentralAmerica and Colombia). Turrialba 
31(2):153-161. Span., Sum. Engl., Span., 21 Refs., Illus. 

Phaseolus vulgaris. Cultivars. Seed color. Toxicity. Ecology. Digestibility. Amino acids. 
Human nutrition. Central America. 

The effects of environment and the color of seed coat on the concn. of trypsin inhibitors 
and hemagglutinin compounds in bean seeds were studied. A total of 20 cv. obtained from 
the Centro Internacional de Agricultura Tropical, Colombia was planted at the same time in 
Colombia, El Salvador, and Honduras. These samples Were then sent to the Instituto de Nu
trici6n de Centro America y Panami (INCAP), Guatemala and were classified into 4 color 
types: black, white, red, and brown. Samples were analyzed for trypsin inhibitors and 
hemagglutinin compounds and tie results were statistically analyzed through a factorial 
analysis of variance. This indicated a significant effect of environment on trypsin inhibitors 
P < 0.05), with samples from londuras having higher concn. than those from the other 
localities. Seed color and the interaction between environment and color had no effect on 
TIA. The concn. of hemagglutinin activity was significantly affected by environment, with 
samples from Honduras having lower activities than those from the other localities. In this 
case, seed color influenced statistically the activity of hemagglutinin compounds with values 
for color seed higher than those found in white seeds. The interaction between environment 
and color did not affe" hemagglutinin content in the seed. TIA was highly correlated ;aith 
met. concr.. Because o. this, it would be of practical interest to determine the influeice of 
specific environmental factors on TIA such as water availability and mineral composition of 
the soil. (Author'ssannmar') 1100 C03 D04 

0161 
16436 IYER, V.; SALLINKIIII. D.K.; SAIIIE, S.K.; ROCKLAND, L.B. 1980. 
Quick-cooking beans (Phaseolus vulgaris L.): I1. Phytates, oligosaccharides, and 
antienzymes. Qualitas Plantarum 30(l):45-52. Engl., Sum. Engl., 15 Refs. 

Phaseolus ,ulgaris. Cooking. Nutritive value. Enzymes. Trypsin. Inhibitors. Iluman nutri
don. Human physiology. 

Effects of the quick-cooking processes on phytate and oligosaccharide levels, and on tr5 psin 
and chymotrypsin inhibitors, were investigated in 3 bean var. (Great Northern, red kidney, 
and pinto). Beans soaked in distilled water had lower levels of phytate-IP than those soaked 
in a mixed salt solution. Leaching losses of oligosaccharides were nearly the same In differ
ent soaking treatments for all the beans except kidney beans. Residual TIA in cooked quick
cooking beans were about 10% compared with about 20% for chymotrypsin inhibitor 
activities (CTIA) in the same bean products. -y-Irradiation was more effective in reducing 
TIA than CTIA and paralleled destruction by moist heat. (Author's summary) 1100 
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01624623 LITZENBERGER, S.C. 1975. El mejoramiento de las plantasleguminosasde grano comestible como contribuci6n a una mejor nutrici6n humana. (Inprovement of edible grain legumes asa contribution to improved human nutrition).It Seminario sobre el potencial del frijol y de otras leguminosas de grano comestible en Amdica Latina, Cali, 1973. Trabajos presentados. Cali, Colombia, Centro Internacional de Agricultura Tropical. Serie CS-2. pp.3-12. Span., 10 Refs. 

Also in English. 

Phaseolusvulgaris. Human nutrition. Nutritive value. Amino acids. Protein content. Toxicolo 
gy. Production. Latin America. 
The possible role of food legumes, including beans, in alleviating the protein deficiency of agreat sector of mankind and the opportunities to increase their production are examined.The sources of vegetable protein, its limitations, classes of legumes according to climaticrequirements, and data on production and on av. yields are discussed.research on The need of furtherthe development of higher-yielding cv. with greater resistance to diseases andinsect pests, the improvemnent of protein % and ,ao;:' acid balance, and the development ofimproved soil managemen t and production practices is ,ighlighted. (Summpnary b' 1.B. Trails.

by L.M.)I 1100 

016316421 BR1SSANI, R. 1981. HI significado alimentario y nutricional del endureci.miento del frijol. t.Vutritional and alimentar' importance of bean hardness). InReunion Anual del Programna Cooperativu Centroamericano para el Mejoramientode Cultivos Alimnenticios, 27a., Santo Domingo, 1981. Nlernoria. Santo Domingo,Repiblica Dominicana, Secretaria de Estado de Agricultura. v.]-A pp.SEFI-I-SEFI
26. Span., 15 Refs., Illus. 

lPtascolusvularis.Seed. Deterioration. Storage. Nutritive value. Cooking. Food quality. 
On the basis of considerations of consumer acceptability, as well as the nutritional type, theimportance of beans in diets, its consumption, and the protein contribution it represents isdiscussed. The effect o cooking on the nutritive value of beans is analyzed.hypothesis A generalof the process of bean hardening and the possible role of the different seedstructures in this process (which according to observations is intensified by the deficientstorage) are studied. The greater part of the information is presented in form of tables andillustrations. (Sumumar.' bY LB. Trans. by L.M.lK) 1100 

016416783 PUSZTAI, A.; CLARKI,E.M.W.: GRANT, G.; KING, T.P. 1981.toxicity of '/haseolus vulgaris lectins. Nitrogen balance and 
The 

immunochemicalstudies. Journal of the Science of Food and Agriculture 32:1037-1046. Engl., Sum.
Engl., 39 Refs., Illus. 

I'haseolts vulgarig. Proteins. Toxicity. Animal nutrition. Diets. Phytohaemagglutinins. Bio
chemistry.
 

Inclusion of pure lectins isolated front the seeds of kidney bean cv. Processor in diets forrats increased both faecat and urinary losses of N and resulted in a negative N balance forthe aninmals. The relationship between total body N change Lv (mng)J and lectin concentration [x (g/kg)] of the diet was: "v= 421.5 - 75.1 x, which was statistically significant (P =0.05). These rats developed circulating antibodies of low avidity to the dietary lectins, whileno other proteins of the diet elicited a similar antibody response. Additionally, in severalseruni samples from rats which had been fed raw beans, the presence of small amounts of aprotein reactive with rabbit anti-lectin antibodies was detected. This protein was isolatedfrom the immune precipitate and was shown by SDS-gel electrophoresis to contain a proteinsubunit of 30,000, which was very similar to that of pure lectins. It is tentatively suggested 
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that lectin toxicity results from the combined effects of the interference with nonnal 
intestinal digestion and/or absorption of N through the damaged enterocytes and of sys
temic immune (and other) responses of the rat to the internalized lectin. (Author'ssumma
ry) H00 

0165 
16738 WILSON, K.A. 1980. The release of proteinase inhibitors from legume 
seeds during germination. Phytochemistry 19(12):2517-2519. Engl., Sum. Engi., 
14 Refs., Illus. 

Phaseolusvulgaris. Trypsin. Enzymes. Inhibitors. Seeds. Plant toxins. Germination. 

Data are tabulated on the release of trypsin inhibitor during germination for seeds of 12 
legumes, including Phaseoluscoccineus, P. lunatus cv. Fordhook 242, P. vulgaris cv. Great 
Northern, Pisum sativum cv. Oregon Sugar Pod, and Vicia faba cv. Windsor. This release 
corresponded to about 1-13% of the total TIA of the seed, P. vulgaris releasing 2.8% . In 
most species the amount released increased until 2448 I of germination had elapsed and 
then remained much the same or decreased slightly by 72 h. Five species, including '. tuna
tus and P. vulgaris, were also examined for chymotryptic inhibitory activity and this was 
shown to be released in a manner similar to that for the trypsin inhibitor. (Summary by 
HorticulturalAbstracts) 1100 

0166 

16948 INSTITUTO CENTROAMERICANO DI !NVESTIGACION Y TECNOLO-
GIA INDUSTRIAL. GUATEMALA. 1978. Granos comerciales: frijol. Determina
ci6n del tiempo de cocci6n. (Commercial grains: beans.Determination of cooking 
time). Guatemala. Norma Centroaniericana ICAHTI 34 052 h8. 2p. Span. 

Phaseolusvulgaris. Cooking. Timing. Iluman nutrition. Guatemala. 

A total of 500 g clean beans are placed in 1500 ml boiling water. After boiling for 90 min 
(water vol. in the cooking vessel being maintained by addition of further boiling water as 
required), 50 beans are removed and tested for degree of cooking, by squeezing between the 
thumb and forefinger. If > 90% of the beans are cooked, the required cooking time is taken 
as 90 rin; if not, batches of 50 beans are taken and tested at 20-min intervals until > 
90% are cooked. The time taken to achieve this is taken as the cuoking time of the bean 
sample. (Summary b' Food Science and Technologry Abstracts) 1100 

0167 

16951 LOZANO, E.; RUIZ, M.-.; RUIZ, A. 1980. Desarrollo de sub-sistemas de 
alimentaci6n de bovinos a base de rastrojo de frijol (Phascolusvulgaris, L.). 3. Pro
ducci6n de came. (Development of borinefeeding nibs'stms using bean residues. 
3. Meat production). Turrialba 30(2): 153-159. Span., Sum. .lngi., Span., 22 Refs., 
Illus. 

I'haseolus vulgaris. Nutritive value. Animal nutrition. Protein content. Costs. Economics. 
Experiment design. Costa Rica. 

Cattle feeding expt. with bean residues supplemented witn various amounts of molasses or 
CP1 were carried out. Wt. gain was significantly increased by the protein supplements Lut not 
by the molasses, and was intimately related td' N retention. In contrast to other favorable 
nutritional features of bean residues, conversion to beef was poor. It cannot be recom
mended under present conditions for commercial fattening operations in Costa Rica. 
However, the appropriate use of bean residues by the small farmer may be useful in pre
venting large losses in cattle productivity during the dry season, provided protein supple
ments are also given. (Sunmnarr, by Abstractsott TropicalAgricultur') 1100 
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H01 Foods and Nutritive Value 

0168
 
16419 IYER, V.; SALUNKIIE, 
 D.K.; SATtIE, S.K.; ROCKLAND, L.B. ,1980.Quick-cooking beans (Phaseolus vulgaris L.): 1.Investigations on quality. QualitasPlantarom 30(1):27-43. Engl., Sum. Engl., 21 Refs., Illus. 

Phaseolus ,ulgaris. Cooking. Food technology. Digestibility. Nutritive value. Phenolic 
content. 

Soaking 3 bean cv. (Great Northern, kidney, and pinto) in mixed salt solution (sodiumchloride 2.5% sodium+ bicarbonate 1.5% + sodium tripolyphosphate 1.0% + sodiumcarbonate 0.5%) resulted in 80-85% reduction in cooking time over corresponding controls.Irradiation (y-rays) 500 kradsat of soaked and dehydrated beans caused a reduction ofnearly 50% in cooking time. Water uptake and leaching losses for each treatment duringsoaking at 22, 37. and 45'C were investigated. Hfigh temp. (37 and 45*C) and pi1 (9.0)caused greater water imbibition and total solid loss than at room temp. (22°C). Organolepticevaluation revealed that quick-cooking Great Northern beans appear to be more acceptablethan kidney and pinto beans. Quick-cooking cooked beans had better in vitro protein digestibility than conventionally cooked beans. Phenolic content was found to be inversely
related to in vittro digestibility. (Author's summary) 1101 

0169 
16017 ALLI, I.; BAK[R, B. 1981. Constitution of leguminous seeds.
effect of some physico-chemical factors on 

ThW 
the yield of proteins isolated fromPhaseolts beans. Journal of the Science of Food and Agriculture 32:503-507. Engi.,

Sum. Lngl., F3Refs. 

Phaseolus vulgaris. Phaseolus hnatus. Seed. Protein content. Analysis. pl. Temperature.

Nutritive value.
 

The yields of acid-soluble proteins isolated from white kidney beans, navy beans, and baby
lima beans (lhaseols hinatus) were determined 
 under different conditions of extraction.lligbest yields of protein maierial were obtained when malic acid solutions 10.4 Al (pil 3.5)white kidney bean and navy bean; 0.05 11(pll 3.5) baby lima beani were used and underthe following conditions; shaking time 20-30 min; extraction temperature 40-45°C; particle
size 0.50-1.00 mm. (Author's summary) 1101 

0170 
15479 ROCKLAND, L.B.: ZARAGOSA. 1:.I. 1979. Process for preparing mixedbean salads. United States Patent 4,159,351. 2p. Sum. Engl. 

lPhaseolus ulvgaris. Cultivars. Food technology. Cooking. Human nutrition. USA. 

Mixed bean salad is prepared by atprocess wherein different var. of beans are independentlyrendered quick-cooking and then independently precooked for a period of time sufficient toremove extractable pigments therefrom. The precooked beans, again independently, arecooled rapidly and then mixed together in a marinating liquid. Finally, the beans are finish
cooked in the marinating liquid. (Author's summ~ary) 1101 
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0171 
16096 KOEHLER, 11.11.; BURKE, D.W. 1981. Nutrient composition, sensory 
characteristics, and texture measurements of seven cultivars of dry beans. Journal 
of the American Society for Horticultural Science 106(3):313-318. Engl., Sum. 
Engl., 19 Refs. 

Phaseolus vulgaris. Cultivars. Nutritive value: Composition. Protein content. Ash content. 
Fat content. Mineral content. Vitamin content. Analysis. Food technology. Cooking. USA. 

Seven cv. representing 5 principal types of dry beans produced commercially Ln the state of 
Washington, USA, were analyzed chemically for content of moisture, fat, ash, total protein, 
Ca, Fe, K, Zn, thiamin, riboflavin, and amino acids when raw or when freeze-dried following 
cooking. Samples of cooked beans were subjected to sensory evaluation and shear-force 
measurement. Protein quality was evaluated using Tetrahy'mena pyrifonnis. Results are 
being used for comparison with values for new cv. produced later in tie breeding program. 
The 7 cv. contained significant %s of the United States Recommended Daily Allowances 
(USRDA)for Fe, Ca, K, thiamin, and riboflavin. The nutritional quality of their protein was 
1/2 - 1/3 that ot" casein. All cv. were judged to be acceptable in flavor and texture. Pinto 
II-114 was outstanding for both nutritional content and sensory quality. (Author's 

s'onumar') 1101 

0172 
16016 ALLI, I.;:BAKIER, B.1. 1981. Constitution of leguminous seeds. A noteon 
protein-phytic acid interactions during isolation of acid-soluble protein from I1hma
scols beans. Journal of the Science of Food and Agriculture 32:588-592. Engl., 
Sum. Engl., 20 Refs. 

Phascolus rulgaris.Seed. Protein content. Phytic acid. Analysis. 

Acid-soluble proteins isolated from 3 types of I'hascohis beans (white kidney beans, navy 
beans, and lima beans) wcre lound to contain phytic acid. lThe amount of phytic acid 
complexed by the proteins was unaffected by the phytic acid content of die bean extracts 
from which the proteins were isolated but depended on the no. of positively charged basic 
groups which were available for reaction with the phytate anion. It was found that the 
Neuberg formula for phytic acid (C6 1102,O'61) represents more accurately the mol. 
formula of phy tic acid associated with the isolated proteins, 'han does the Anderson formu
la (C6 111,8 04 I 6 ). (Authors stnintarr)1101 

0173 
16431 LIINIIR, I..; TIIOMPSt)N, R.M. 1980. In vitro and in vivo studies on the 
digestibility of the major storage protein of the navy bean (l'haseolts 'ulgaris). 
Qualitas Plantarum 30(I):1 3-25. Engl., Sun. Ingl., 39 Refs., Illus. 

l'haseolus 'ul aris. Proteins. Digestibility. Enzymes. lileat treatment. Inhibitors. Analysis. 
Animal nutrition. Laboratory experiments. 

lraction (I , the main storage protein of navy bean, was resistant to digestion with pepsin, 
trypsin, and chymotrypsin unless autolaved. True digestibility estimated with rats was 
57% and, after heating, 92% . GI had almost no trypsin inhibitory activity but enlarged the 
pancreas significantly: this was partly prevented by heating. It was concluded that the poor 
nutritive value of unheated beans was mainly caused by resistance of the main storage 
protein to proteolysis in the intestine. (Sumnmarv hi' Nutritio,; ..Abstractsand Reviewsj 1101 

0174
 
15831 KOIAYASIII, I.; IIAiZASIIINIA, K. 1979. Method and apparatus for 
granulating hydrated materials including food stuffs. United States Patent 4,177, 
574. 6p. Sum. [ ngl. 

IPIaseolusrulgaris.Food technology. Food products. Iaste. USA. 
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Hydrated materials such as bean paste are controlled as to their MCto aninterniediateM
 
Sii . dry basis and higher than their plastic limit, and are then extiuded into
124O% on 

A'ripsunder vacuum,' followedby the granulation of said strips under vacuum by appyig

theilireto" mechanical shearing-force- to produce-granies-of desired-sizes-r(Autors -summry~)

~H0y 

017S~ 
161d00 CILLARD.oCLLARD, P.; DELAGE, E. 1979. Etude qualitative et 
quantitatived de la ropartiton 'des tocopherols dans les graines de egumineuses: 

S (Study of. the.qualitatdve and quantitative distribution lof ocopherols In leguO0i 
nous seeds). .Plantes Mdicinales et Phytotherapit 13(4):278-291. Fr., Sum. Fr,,
Engl., IS Refs., Illus.-

Phaseolus vulgaris. Seed. Composition. Analysis. Chromatography. Identification. 

In al 10 leguminous'species tested the seeds contained a-tocoptrerol, -tocopherol,

tocopherol, and traces of e-tocopherol in various ratios. Pea cv. Kelvedon Wonder, bean,

and broad bean seeds contained the least total tocopherol (ca, 10 mg/tO g fresh wt) but
 
Cerc s siliquastnm seeds contained the highest tocopherol level (60 mg/1OO g fresh wt.).


by Horticultural Abstracts) 1101
 

ORTEGA Gfecto dRUIZtnicoun lasgiobulinas
de. frool fnegro Mecentral (P/iaseolus vulgaris L). (Hleat effect on globulins of 
Mecentral black beans). Agroclencla 37:3-15. Span, Sum. Span, Engi, 23 Rers., 

Illus.' 
Phaseolus vulgaris. Proteins. Toxicity. Cooking. Heat treatment. p1l. N~utrtive value. Mexi-

The effects of pH and heat denaturation were studied in the'globulin fraction of seeds of 
Mecentral black beans. Tis protein consists of 4 major components: a, P, .'Y,and 6, with
different elec6troplioretic mobility. The electrophoretic pattern remained constant between 
pH 6.0-10.61atpH 12.5 the aand bands were diffused and at pH 13.5 one single bandwas 
formed. The heat effect (93C)on dissolved globulins at different pH values and different 
times of heating was observed. At pH 6,0 there was a slight reduction ofe and fractions;
whereas at pH 7,6 there was a 90% reduction ofthe fraction inonly 20 mlin oftheating.
The 9 fraction was resistant to the thermic effect. The denaturation was greater when the
pH of the solution or the time of heating increased. A reduction of solubility was also
observed. At pH. 13.5 there was a partial hydrolysis an'd irreversible denaturation of ~ 
proteins, Heat effects at pH 6.0 and 7.6 in relation to digestibility are discussed. (Author's
summary) H01 

-0177' , 
16777 ORTEGA D., M.L.; RODRIGUEZ C., C. 1979. Estudio de azzicares solu- ~ 
bles en semillas de frool (Phaseolus vulgaris L.). (Research on soluble sugars Inbean 
seeds). Agrociencla 37:17-24. Span.,'Sum. Engl., Span., 15 Refs., Iflus. 

Phaseolus vulgaris. Seed. Composition. Carbohydrate content, Sugars, Analysis. Biochemis
try. Mexice' 

The composition of soluble sugars in 24 common bean var. belonging to 4 groups of the
InfraspecifIc classification, was studied. Sugars were eluted from paper chromatograms and
quantitatively determined by the phenol-sulfuric acid colorimetric method. Stachyose,
raffinose, meliblose, maltose, sucrose, glucose, fructose, and xylose were Identified. The
distribution of each sugar among the genotypes was variable, but Inall the cases, the quanti
ty of oligosacoharides was greater than'the monosaccharides. The most constant su~gar In all 
egenotypes was stachyose. A classification of beans on the basis of stachyose content was 

made. (Author'ssummary) H01 
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0178 
16776 ORTEGA D., M.L.; RODRIGUEZ C., C. 1979. Estudio de caxbohidratos 
en variedades mexicanas de frijol (Phaseolus vulgaris L. y Phaseolus coccineus L). 
[Research on carbohydrates in Mexican bean varieties (Phaseolusvulgaris and Pha
s5olus coccineus)]. Agrociencia 37:33-49. Span., Sum. Engl., Span., 17 Refs., lus. 

Phaseolus vulg-!ris. Phaseolus coccineus. Cultivars. Seed characters. Composition. Starch 
content. Carbohydrate content. Protein content. Biochemistry. Analysis. Mexico. 

A total of 68 genotypes, classified in 7 groups, 6 belonging to Phaseolus vulgeis and one to 
P. coccinLus (Ayocote group) were analyzed. inraw seeds, determinations of starch, direct, 
indirect, and total reducing sugars were made. P. vulgaris has less soluble sugars and starch 
than P. coccineus. Starch represents more than half of the N-free extract and correlates with 
seed size. The Bayo and Ayocote groups present the highest soluble sugar content. The 
characteristics of eaca group are discussed. (Author's summary) H01 

0179 
16947 INSTITUTO CENTROAM ERICANO DE INVESTIGACION Y TECNOLO-
GIA IND'STRIAL. GUATEMALA. 1978. Granos comerciales: frijol. M6todos 
de ensayo y anilisis. (Commercial grains: beans. Test and analytical methods). Gua
temala. Norma Centroamericana ICAITI 34 052 h4. 5p. Span.,, 4 Refs. 

Phase ius iulgaris. Seeds. Dt, rioration. Marketing. Storage. Legal aspects. Guatemala. 

This standard, which replaces the standard of the same no. issued in 1976, specifies methods 
for the initial sensory inspectio, of bean samples; and for the determination of moisture, 
total impurities. proportions of insect-infested, damaged, split, or broken grains, and propor
tion of grains differing in color from the majority of the batch. (StZOnary by Food Science 
and Technology Abstracts) 1101 LOO 

0180 
16949 INSTITUTO CENTROAMERICANO DE INVESTIGACION Y TECNOLO-
GIA INDUSTRIAL. GUATEMALA. 1978. Granos comerciales: frijol en grano. 
(Commercial grains: beans). Guatemala. Nonna Centroamericana ICAITI 34 048. 
6 p. Span., 5 Refs. 

Phas,,dus rulgaris. Seeds. Markc 'ng. Deterioration. Storage. Legal aspects. Guatemala. 

This st;i:,J'!rd, which !,upersedes the standard of the same no. is ,ued in 1969, covers the 
following asptLcts cgarding bean grain: definition of the product; definition of quality
:elatcd terms; classification into 4 grades on the basis of color; ihamenclature; classification 
into 4 quality grades oi le basis of MC, cooking time, and proportions of impurities or 
damaged or infested seeds; sampling; test methods; and packaging. An appendix gives max. 
tolerances for aflatoxins in beans in .various importing countries. (Summary by Food 
Science and Technology Abstracts) 1101 LOO 

0181 
16940 BRISSANI, R.: ELIAS, L.G.; ESPANA, M.E. DE 1981. Posibles rolaclo
nes entre medidas ffsicas, quimicas y nutricionales en frijol comsin (rhaseolusvul
garis). (Possible relationships amiong physical, chemical, and nutritional character
istics in common beans). Archivos Latinoamericanos de Nutrici6n 31(3):SSO-570. 
Span., Sum. Span., Eng., 24 Refs. 

l'haseolus valgaris. Cultivars. Seed size. Seed color. Seed coat. Protein content. Amino acids. 
Toxicity. Digestibility. Cooking. Diets. Zea mays. luman nutritiun. Guatema!a. 

The present study was carried out in order to establish relationships among physical, chemi
cal, and hUtritional characteristics in 5 black, 2 red, and 2 white-seeded common bean cv. of 
local consumption. Physical characteristics were grain wt. and size, color, seed coat %, 
hydration coefficient, cooking time, and seed hardness. Chemical characteristics stud-e, 
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included protein, met. and cystine, lysine and tryptophan, trypsin inhibitors, tannins and in 
vitro protein digestibility. Nutritional properties were determined by assaying protein 
quality of the beans alone, with 0.3%met.,or in 90:10 or 70:30 maize:bean mixtures using 
the PER. The results indicated that grain color plays an important role regarding some 
physical properties. Cooki-ig time for white-seeded beans was less than for black- and red
seeded ones. Color is also related to some chemical properties, such as tannins, wli-ch aic 
found in lower content in white beans. On the other hand, seeds of a high wt. and .ol. tend 
to have a lower protein concn. Large seeds absorbed less water than smaller eeds and seed 
coat % is a variable that may influence this parameter. Protein digestibility %ariedfrom 66
75%. A significant relationship was found between protein and DM digestibility. Data 
confirmed the high lysine content and low sulfur amino acids content in beans. Supple
mentatiun with 0.3% met. improved piotein quality of all cv.; the improvement, however, 
was not proportional to the initial value. Improvement in quality was also observed when 
the protein vaine of tile bean cv. was tested in association with maize; however, the supple
mentary value was not pioportional te the value of the beans tested alone. By statistical 
analysis it was establisheo that in maize:bean mixtures, the important amine acids are 
lysine, met.,and cystine. The results, therefore, illustrate that the quality of beans is de
termined by many factors intervening in different degrees. (Author's sutmmar,) 1-101 

0182 
16729 TELES, F.F.F.; BATISTA,C.M.; GIUDICE, M. DE L.P. DEL; SANTANA, 
B.F.; LEAL, T.L. 1980. Carboidratos icido-digerfveis e medidas fisicas de sete 
feij~es (t'haseolus vulgaris L.) consumidos em Viqosa, Minas Gerais. (Acid.digcstible 
carbohydrates and ph'sical mneasuremnents in seven t'pes of bean consumed in 1/i~o
sa, Minas Gerais). Revista Ceres 27(151):320-324. Port., Sum. I-ngl.,7 Refs. 

Phascolus vulgaris. Composition. Carbohydrate content. Seed. Cultivars. Human nutrition. 
Analysis. Brazil. 

Seven types of beans grown in the state of Minas Gerais, Brazil, were analyzed for acid
digestible carbohydrates (AI)C). Statistical analysis (F-test and Tukey's test at 0.05)
showed significant differences among types. ADC values were found to vary from 36.72
51.30% , material. Physical measurements and a general description of the types were 
made, but :o apparent correlation was found among types. (Author'ssummar,) 1-101 

0183 
16765 MOSCOSO, W. 1981. Efecto del almacenamiento a alta texiperatura y alia 
humedad sobre algunas caracteristicas fisicas y quimicas del frijol. (Effect of 
storage at high tenperattres and high humidity on some chemical and physical 
characteristics of beans). In Reuni6n Anual del Progrania Cooperativo Centroameri
cano pala el Mejoramiento de Cultivos Alimenticios, 27a., Santo Domingo, ReptibU
ca Dominicana, 1981. Memoria. Santo Domingo, Secretaria de Estado de Agricultu
ra. v.1-A, pp.StLF5-I-SIF5-36. Span., 28 Refs., Illus. 

Phaseolus vutigaris. Seed characters. Storage. Water content. Temperature. Cooking. Timing. 
Dominican Republic. 

A technical analysis of literature on the effect of high temp. and RH during storage on bean 
seed water abscption, culinary properties (cooking time, coloring, and flavor), and on 
chemical changes . ssociated with pectic substances, phytic acid, and minerals is given. It was 
concluded tht: (1) the problem of hard hulls is more evident in dry beans with a water 
content < 15%, in addition to var. and climatic factors and those related to cultural 
practices; (2) storage under conditions of hi!gh RII and temp. favors water permeability of 
the hulls; (3) storage under these conditions results in a reduction of tl causes of softening; 
(4) dissolution of pectic substances iluring cooking follows 1st order kinetic reactions; (5) 
storage under these conditions causes a reduction in phytic acid content; (6) under the 
mentioned storage conditions, grain has a greater loss of solutes of low mol. wt.during 
soaking; (7) the causes of softeiing and the dissolution of pectic substances show a high 
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beans stored at high RH 

and temp. lose the'v property of quick cooking. (Summary by A.J.C. Trans. by L.M.F.) HO1 
correlation with the causes of monovalent to bivalent cations; (8) 

0184 
16961 ANTUNES, P.L.; SGARBIERI, V.C.;GARRUTI, R.S. 1979. Nutrification 
of dry bean (Phaseolus vulgaris, L.) by methionine infusion. Journal of Food 

Science 44(5):1302-1305. Engl., Sum. Engl., 23 Refs., Illus. 

Phaseolusvulgaris. Seeds. Nutritive value. Amino acids. Methionine. Seed treatment. Diets. 

Analysis. 

Soaking for 1 h at 50°C with 5% met. increased the met. content of dry beans f::om 1.2 to 

24% of protein and absorbed water was 40% of wt. Such beans, dried and mixed with 

original beans (1:7), and cooked with the soaking water contained 3% met. in protein. 

SoaKing with 1% met. increased the PER of beans from 0.9 to 2.6 and the efficiency of a 

10% bean diet from 9.4 to 26.6%. (Summary by Nutrition Abstracts and Reviews) HOI 
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1O0 MICROBIOLOGY 

018516800 BEZDICEK, D.F.; VIGUE, G.T.; BURKE, D. 1981. Effect of soil fumigation on N, -fixation and yield of field bean when grown on Fusarium.infestea soils.Agronomy Journal 73:1062-1065. Engl., Sum. Engl., 14 Refs., Illus. 
Phaseolusvulgaris. Nitrogen fixation. Nodulation. Nodules. Rots. Fusarium solaniphaseoli.
Disease control. Soil fertility. Rhizobium phaseoli. Strains. Yields. Timing. Field experi
ments. USA. 

Nodulation in field beans is poor in root-rot infested soils of the Columbia Basin of centralWashington (USA). Studies were initiated to determine if nodulation and N2 -fixation ratewere improved after fumigation and reduction in root rot. The effect of fumigationnodulation and bean yield onwas studied in the field where N and 3 strains of Rhizobiuln phaseoli were applied to field beans grown in a Warden fine sandy loam soil (Xerollic Camborthids) infested with root rot (Fusariumsolani f. sp. phaseol). Early noduladon with 1 strainbut not yield, increased significantly with inoculation. Fumigation with 400 kg chloropicrin/ha significantly increased shoot wt., root wt., and total N uptake throughcut theseason and decreased the incidence of root rot. Fumigation increased seed yields by an av.of 1800 kg/ha in 1975 and 900 kg/ha in 1976. In general,N,(C2 H2 ).fixation ratesignificantly increased was notby either inoculation or fumigation. Only after adding a high rate ofinoculum to the fumigated plots was the N2(CH 2)-fixation rate increased at of 4sampling dates. It would one appear that the major increase in plant growth and seed yieldfollowing fumigation was due to a reduction in root rot rather than from an increase innodulation or N2 (C2 H2 )-fixation rate. The application of 112 kg N/ha in 1975 and 135 kgN/ha in 1976 did not increase yields in either fumigated or nonfumigated soils. (Author's
summary) 100 

018616964 LENNOX, L.B.; ALEXANDER, M. 1981. Fungicide enhancement ofnitrogen fixation and colonization of Phaseolus vulgaris by Rhizobium phaseoli.Applied and Environmental Microbiology 41(2):404-411. Engl., Sum. Engl., 22
Refs., llus. 

Phaseolus vulgaris. Rhizobiu'm phaseoli. Strains. Nodulation. Nitrogen fixation. Protozoa.Soil population. Chemical control. Seed treatment. 

The no. and wt. of pods and the wt. and N content of the tops ofPhaseolusvulgaris derivedfrom seeds inoculated with a thiram-resistant strain of Rhizobium phaseoli were increasedif the seeds were treated with thiram before sowing in soil. A greater %of the nodules on 21day-old plants were derived from the resistant strain, more nodules were formed,and thesenodules were more effective in the presence of the fungicide than in its absence. Thesedifferences in no. were no longer present in 56-day-old plants, and only a small % of thenodules contained the resistaiaL strain. The abundance of the fungicide-tolc.ant R. phaseoliincreased rapidly soon after planting the seed and subsequently fell markedly, but the rateof decline was less if the seeds had been treated with the chemical. Protozoa also proliferated if thiram had not been applied to the seed, but their no. were deleteriouslyinfluenced by thiram. The results suggest that a suppression of protozoa, and possibly the 
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ciliates, accounts for tie enhanced growth of beans and the gteater initial frequency of 

nodules formed by the thiram-resistant R. phaseoli in the presence of this fungicide. Thiram 
applied to uninoculated seed enhanced bean growth if thiram-resistant R. phaseoli were 
present in soil. (Summary by MicrobiologyAbstracts) 100 
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101 Rhizobium spp., Nitrogen Fixation and 
Nodulation 

0187
15822 GALOMO R., T.; RAMOS S., A.; LEPIZ I., R. 1980. Respuesta de la inoculaci6n y fertilizaci6n de 4 variedades de fri3ol Phaseolus vulgaris L en la regi6nde fa Chontalpa, Tab. (Response of 4 bean varieties to inoculation and fertilizationin the Chontalpa - Tabasco region). Agricultura Tropical (Mdxico)2(1):l 9-27. Span.,Sum. Spin., Engl., 11 Refs., Illus. 

Phaseolus vulgaris. Rhizobium phaseoli. Inoculation. Cultivars. Nutritional requirements.
Fertilizers. Yields. 

Two expt. were conducted to ,;.dy the effect of the inoculation with Rhizobiun phaseoliisolates (Nitragin) in 4 var. of beans. The 1st expt. was conducted using a mechanizedsystem. Best treatments were: (1) var. 3 Meses with inoculant Nitragin and the applicationof fertilizer (4040-00) with yields of 1564.72 kg/ha; (2) var. Jamapa, inoculant CSAT-74and application of fertilizer with yields of 1543.83 kg/ha; the same var. without inoculantand the application of fertilizer with yields of 1481.55 kg/ha; (3) var. Mantequilla Tropicalwith inocuilnt Nitragin and the application of fertilizer with yields of 1504.27 kg/ha. In the2nd expt. ,-ne traditional system) tle treatments were: (1) var. 3 Meses, inoculant Nitraginand the application of fertilizer with yields of 1797.33 kg/ha; the same var. with Nitraginand without the application of fertilizer with yields of 1705.11 kg/ha; the same var. v, iththe inoculant CSAT-74 and the application of fertilizer with yields of 1538.69 kg/ha; andthe same var. without inoculant and with the application of fertilizer with yields of1532.44 kg/ha; (2) var. Jamapa with Nitragin and the application of fertilizer with yields of1756.94 kg/ia; this val. without the inoculant and with the application of fertilizer withyields of 1725.33 kg/ha; and the same vat. with inoculant Nitragin and without the application of fertilizer with yields of 1552.22 kg/ha; (3) var. Mantequilla Tropical withoutinoculant and the application of fertilizer with yields of 1639.83 kg/ha; this var. with theinoculant Nitragin and the application of fertilizer with yields of 1636.94 kg/ha. Resultswere better with the traditional system and considering its yield, it is recommended toinoculate seeds of var. 3 Meses and Jamapa with Rhikobhfin phasco!i without the applica
tion of fertilizer. (Author's suinnarv) 101 

0188 
16427 TJEPKEIMA, J.D.; WINSIIIP, L.J. 1980. Energy requirement for nitrogenfixation in actinorhizal and legume root nodules. Science 209(4453):279-281.
Engl., Sum. Engl., 18 Refs., Illus. 

Phaseolus vulgaris. Rhzobium. Roots. Nodules. Nodulation. Enzymes. CO. Nitrogen fixa
tion. 

The ratio of respiration to nitrogenase activity was measured in 5 species of actinorhizalroot nodules (on Alnus negosa, Ceanothus anericanus, Cornptonia peregrina, Lilaeagnusumbellata, and Mvrica gale) and 8 species of legume nodules (on plant species which included Phaseolusvulgaris and Robinia pseudo-acaria). The 2 types of nodule could not bedistinguished on the basis of this ratio, indicating that the energy cost of N fixation wassimilar for both. (Suntniary b), Horticultural A bstracts) i01 
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0189 

16726 FERRERA-CERRATO, R. 1980. inoculaci6n de Rhizobinn phaseoli a di
ferentes especies del g6nero Phaseolus originarias de Mxico. (Inoculation ofRhi
zobium phaseoli in different species of the genus Phaseolus, originating from 
Mexico). Revista Latinoanericana de Microbiologia 22(4):175-180. Span., Sum. 
Span., Engl., 9 Refs., Illus. 

Phaseolus rulgaris.Phaseolus coecineus. J'haseolus spp. Rhizobium phaseoli. Strains. Inocu
lation. Nitrogen fixation. Mexico. 

An inoculation study with 3 different strains of Rhizobium phaseoli was carried out on 
beans under greenhouse conditions. Strains used were R. phaseoli CP 10, CP 16, and CP A, 
isolated from I'haseolus r lgaris in the lab. of the Colegio de Postgraduados, Chapingo, Mexi
co. The 1st 2 strains were considered highly efficient, while the Cl' A strain had a low level of 
efficiency. The 7 l'haseolus species tested were I'. dutrosits, 1'.coccineus (wild, cultivated, 
and semicultivated), I'. rulgaris (wild and cultivated), 1'. acutiflius, 1'.hnatus (wild and 
cultivated), P. oligospermtos, and R. Iciosepalus (wild). A good level of nodulation was 
observed in P'. rulgaris,1'.dtinosus, and I'. ciosepalhs. No nodulation was observed on P. 
oligosprinus. The other 3 species showed low levels of i..dulation. Efficiency of N fixation 
was noted in t'.r'tlgaris,I'. Ihiosepalus, and to a lower degree in the wild form off. vulgaris 
through the intense green color of the leaves. (Authors sunmnary') 101 

0190 

K.O.; LEA, DAY, J.M.; ROUGIILEY, R.J.;MIFLIN, B.16930 AWONAIKE, P.J.; 
J. 1980. Effects of combined nitrogen on nodulation and growth of Phaseohs rub
garis. Fxperimental Agriculture 16:303-311. Engl., Sum. Engl., 15 Refs., Illus. 

Phaseolus vulgaris. Rhizohium. Strains. Ni-)gen-fixing bacteria. Nitrogen fixation. N. Ferti-
Roots. Stems. Seeds. Dry matter. Yields. CO:!,,mibia.li.ers. 

The effect of a Rhiobium strain and low levels of N on growth and N fixation was studied 
on 5 seedlines of Ihaseolus iulgaris. All plant: ,esponded to irrigation when low levels of N 
were supplied throughout eacth expt. during vegetative growth, but the final seed yield was 
not significantly affected. All strains induced less nodule tissue and lower nitrogenase activi
ty/plant when N was applied; some strains were less sensitive than others. The proportion of 
the plant N estimated to be derived from fixation (based on acetylene reduction) and ferti
lizer was affected by host genetics. Nodulated plants had nitrogenase activities comparable 
with other grain legumes and responded to combined N during vegetative growth, but this 
was not reflec ted in grain yield. (A uthor's stumnar)v) 101 

0191 

16997 AWVONAIKE, K.O.; LEA, P.J.; MIFELIN, B.J. 1981. The location of the 
enzymes of ammonia assimilation in root nodules of l'haseolts vulgaris L. Plant 
Science Letters 23:189-195. Engl., Sum. -ngl., 23 Refs., Illus. 

Phaseolus vulgaris. Nitrogen fixation. Enzymes. N. Plant assimilation. Nodulation. Roots. 
Rhizobium phascoli.Laboratory experiments. 

The location of the enzymes potenually involved in ammonia assimilation in N-fixing root 
nodules of Phaseolus vulgaris was examined by sucrose density gradient separation of the 
bactcroids from plant Organelles. Glutamiine synthetase is almost entirely present in the 
plant cytoplasm, glutamate delydrogenase (GDli) is in the mitochondria. The results also 
show that there is little evidence for the presence of significant proportions of the total 
glutamine synthetase and glutamate synthiase activity being present in the bacteroid. In 
contrast however, the greater proportion of the total nodule GDI I activity was found in the 
bacteroid. The problems encountered by previous workers in assaying and localizing 
glutamate synthase and GDII in legume root nodules are discussed. (Author's suninary) 101 

See also 0053 0055 
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JOO ECONOMICS AND DEVELOPMENT 

0192 
16415 ENIPRESA DE ASSISTI.NCIA ILCNICA L LXT-NS.XO RURAL DO ES-

TADO D: MINAS GIFRAIS. 1978?. Principais problemas corn a cultura do feijao
a nivel estadual. (Mujor pr/lfi o.!btm lc,. ctutiratvo t a statlCvide lreel). Belo Ilo
rizonte-M(;. 37p. Port. 

hl'ascolty rtularis. Seed production. (iultivation. Storage. Marketing. Spacing. Climatic 
requirements. Rotational crops, Productivity. I.conor ics. Bra,,id. 

lflorrnati ll ' in dlllitcralt t't 'H, p btlten (it hcall Wltlatla oll inI IIIna (; rai,, Brazil
i given alia01 l U tht SLI ' tlloll,, oil tie Ic,,carctr aid p~ohjlt. to toltw III tht: iet idi llinrg otthe 197879 crop . r b', tht itcan Prrrn 

, I}I ra dc ,v, terCIa I 1 i I: I xItevm, Ruralof Milla (;orals) as ", lI a, the, ili olllttijll s.nt s dittltecl t Ic t'llahts,. D}ata oinarea
harvested, prodtLctitr obt.anhl, antI ao. of upland aid imrirattd Ieanl crut(p throughout
tile state', Obtained from 1th re, olaltttct,,, are sninaricd inI taile lurinl as foIows:upland beans, 337,433 ha, I5Ut,3 t/ha, and 446 k :ira, rcsp.; imrcrivd hcaar, 260,627 Ila,
132,724 t/h.r, and 509 ket'Ila, rcp. file rrIIz,(it 1W tct11mcitl, hcttlhtiigrnr to tile local 
progran, are ineltrtiLl. .t or:'rN ,11i / . Ir,:ni. h I .1f I') JOO 

01:)3
16500 (A AZI [II, RIJ. I4X2. A pesquisa de feijao no Brasil, situaq~io atual e
perspectivas. (/,star~h op hi'annr m tral-t, cumrrr'nnt wtuatrot and prospecCs).
Goiarri.n;(). ltrasil, Illlpla,.a liratrleai Jc l'aquia AropecLnrrl. (Centro Nacional 
d Pesquisa Arroi, Fejao. I9p. Port. 

P/,ascohu " rulwrts. I)evelopmental ie .iearah. Proiduction. Seed production. Cultivation. 
Plant breeding. Selection. Itcotrnics. iazil. 

Several prohlcrs rc!ardri, tilte s ste ItI beanr cultivation iII HrTil art described: Hi beans are seldom coni crcd tire iliajo! cOIt.irll, nert,o"croppin!I sy,tet ,,r(2) it i, Illainls aultivated
by small flarers, (3) beans are 0tiVatt'd Ill sinS It low t, :its , 4 t tiseases reduce itscultivation, (5) lack ol IrrrpiOVed s., 6) a ned to otler .rcetltive to tile iore prlonlisin[,
crop% exists. t 7) prodticr lack irrvcitivcs; (81 areas apt tor beali 01utivatioll sronlid bedelinlited : lld (9) ,C-d prdittitor. Iht- ads.,rac,,s irr research durir' tgittcrt it periods, andafter ( yr under tIe nt. ,tern, tile rcration III tile I mlprca Ilrasilvrra do Pusquisa Agrope-
CuIria (I MIIRAPA ) are hriah!rttd i %ureith lr' most outtaidirl, ieoearch conlducted att 

die ('entroi Nacional te P tirisai .\rin,-. I eiju (NIoAI 
 I in the areas ot plait breedirilg andothers, suclh aS stnidIL, Oil c rIIIlI1c,1lyvrrrportanit lise ,e'. ,ecd tatohqr y, tertiliation. 

crol pirit, 'tt.ri,, hlarIstt, it1. l\ationt it N, aitI tr:rt r . ,lltliv\. (,S t ,
br /I.B.Trans. lt / .1. ./ , J00 
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Phaseolus vulga-is. Production. Marketing. Costs. Income. Productivity. Fconomics. Brazil. 

The domestic market situation of beans in Brazil (1974-75) is described regarding supply, 
evolution of real and wholesale prices and payments to producers, the evolution of pro
duction, system of commercialization, production, and production costs. Min. prices offered 
for beans in the NE area were intended to be incentives since it was confirmed that the 
bean-producing regions grew poorer year by year at the same time the availability of beans 
for consumption was reduced. The deficient system of commercialization in the NE due to 
the lack of cooperative organization was observed. On the other band, surveys revealed that 
the bean-producing areas still used traditional technology and that av. productivity varied 
notably depending on if beans were cultivated in monoculture or in association with maize 
or cotton. Tables and diagrams are included. (Summary by LB. Trans. by L.M.F) JOO 

See also 0045 0077 
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KOO FIELD PLOT TECHNIQUE 

0195 
16955 CERVELLINI, A.; RUSCHEL, A.P.; MATSUI, E.; SALATI, E.; ZAGATTO,
E.A.G.; FERREYRA, H.F.F.; KRUG, F.J.; BERGAMIN, H.; REICHARDT, K.;MEIRELLES, N.M.F.; LIBAl? DI, P.L.; VICTORIA, R.; SAITO, S.M.T.; NASCI-
MENTO, V.F. 1980. Fate of " N applied as ammonium sulphate to a bean crop.
In Meeting on Soil Nitrogen as Fertilizer or Pollution, Piracicaba, Brazil, 1978.
Proceedings and report. Vienna, Austria, International Atomic Energy Agency.
Panel Proceedings series. pp.23-36. Engl., Sum. Engl., 3 Refs., llus. 

Phaseolus vulgaris. Ammonium sulphate. Fertilizers. N. Planting. Timing. Soil water. Water 
requirements. Field experiments. 

An instrumented 10 x 10 m site used to study thewas fate of " Nabeled (NH 4 )2 SO 4(3.289 atom " N % excess) applied at the rate of 100 kg N/ha with 1 and K supplements.Data were collected for Jan.-Dec. 1977. The Ist bean crop was planted in March, followed 
by the fertilizer, and harvested 3 too. later. The plot was left fallow for 3 mo. when a 2nd
bean crop was planted without further fertilizer. Data indicated that the total drainage (22
cm) represented approx. 16% of the total water input (precipitation + irrigation). It wasestimated that NO3 leaching below the 120 cm depth was equivalent to approx. 16 kg N/ha
of which < 10% was derived from the labeled fertilizer. The low recovery of labeled ferti
lizer (30%) by the 1st total harvest of straw and grain, and < 2.5% further recovery of initial
labeled fertilizer by the 2nd crop, suggest high immobilization by the soil-plant residue 
system. (Author's sunimaryJ KOO DOI 

0196
16970 BADILLO-FELICIANO, J.; LUGO-LOPEZ, M.A. 1981. An attempt to
evaluate the effect of varying time intervals between liming and cropping on an 
Oxisol. Journal of Agriculture of the University of Puerto Rico 65(2):83-89. Engl.,
Sum. Engl., Span., 6 Refs. 

Phaseolusvulgaris. Agricultural lime. Soils. pit. Cultivation. Planting. Timing. Yields. Yield 
components. Plant development. Puerto Rico. 

Field trials were carried out at the Isabela Substation farm, NW Puerto Rico, to study theeffects of liming on acid soil at 2 mo. intervals starting from July 1975-May 1976 on 2 field
bean cv. (White Bonita and Red Kidney 27R) and on 2 succeeding maize cv. (Pioneer
X306B and Diente de Caballo). The treatments had no significant effects on yield, yield
components, and plant characters of field bean and maize. However, plants of field bean cv.
Red Kidney 27R in plots limed 10 nso. prior to sowing were smaller than those in plots
limed just before sowing. It is indicated that the effectiveness of liming an Oxisol with pH
5 is not dependent on the period that elapses between liming and planting. (Summary by
Abstracts on TropicalAgriculture) KOO DOI 
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LOO GRAIN STORAGE 

01(7 
16795 FONSECA, J.R.; FREIRE, A. DE B.;FREIRE, M.S.; ZIMMERMANN, F.J. 

P. 1980. Conservaqflo de sementes de feijgo sob tr~s sistemas de armazenamento. 
(Conservation of bean seed under three storage systems). Revista Brasileira de 

Sementes 2(1):19-27. Port., Sum. Port., Engl, 8 Refs., Illus. 

Phaseolus vulgaris. Seeds. Storage. Temperature. Deterioration. Germination. Statistical 
analysis. Brazil. 

The objective of this study was to determine how long bean seeds remain viable, when 

stored under the following conditions: ordinary storage room, cold and dry storage room 

(12'C and 30% RH), and dry storage room (30% RH). Seeds were kept in cloth bags during 

a 4-yr period. Storage conditions were not significantly different for short periods. However, 
for long term storage, means of germination and vigor exhibited significant differences 

among treatments and ordinary storage room conditions were inferior as compared to 

controlled conditions. (Author's suwnnarv) LOO 

0198 

16761 MOLINA, M.R.; RIZZO, M.E.; BATEN, M.A.; BRESSANI, R. 1981. Pre
venci6n del endurecimiento del frijol y aprovechamiento del grano endurecido. 
(Prevention of bean hardening and utilization of hardened grain). In Reuni6n Anual 
del Programa Cooperativo Centroamericano para el Mejoramiento de Cultivos Ali-, 
menticios, 27a., Santo Domingo, Reptiblica Dominicana, 1981. Memoria. Santo Do
mingo, Secretarfa de Estado de Agricultura. v.1-A, pp.SEF9-I-SEF9-43. Span., 30 
Refs., Illus. 

Phascolus vulgaris. Seed. Storage. Deterioration. Food quality. Cooking. Human nutrition. 
Animal nutrition. Guatemala. 

A critical literature review is given on available technologies on the prevention of hardness 
and biodeterioration of stored bean grain in order to assure its cooking quality and/or for 

processing; the techniques applicable on a rural communal level, especially for Central 

American and Caribbean countries, are highlighted. The following technological alternatives 

are discussed: low storage temp. and/or low water content of grain; heat treatment; 
treatment in saline solution (NaCI); modified atmospheres (> CO, concn.); precooking of 

the whole grain; and storage of pods with their grains. Technological alternatives to the use 

of beans hardened under storage conditions are discussed: in human (canned and extrusion 

cooking) and animal nutrition (extrusion cooking). It is concluded that heat treatment for 

short periods, soaking in 15% saline solutions, and storage of pods with their grains are the 

best alternatives to prevent the hardening of stored grain. (Suinmary by A.J.C. Trans. by L. 
M.YK) LOO 1101 

See also 0179 0180 
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LOI Stored Grain Pests 

019917308 SZENTESI, A. 1981. Pheromone-like substances affecting host-relatedbehaviour of larvae and adults in the dry bean weevil, Acanthosc'ides obtectus.Entomologia Experimentais et Applicata 30:219-226. Engl., Sum. Engl, IFr, 30 
Refs. 

Phaseolus vt'tgcriv. .Icantflimcides obtec' s. Insect biology. Behavior. Biochemical control.
Seed treatment. Seeds. 

Males and females of the dry bean %kccvil, Acant)hos'.ides obtectus, deposit chemicallyunknown substances On beans during various activities (most probably during defecation),tinder lab. cofnditions. Ihe marking results in aooidaricc tof these bcarts b, other femalesfor oviposition. Also, Ist-instar larvae are intluctced to disperse in(ore by the depositedsuLstances, so that they are inure likely to find unmarked *eans to enter. No specificmarkine behaviotr by adults sias noted. It is improbable that the deterring substances mightorigin ate i out microorganism activity after deposition has occurred. Possible explanationsfor sources o marking substances and the signilicance of the correspondi ng behavior in this 
species are discussed. (.luthor s sumrtnarv) LO1 

See also 0136 
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16975 ,CATALD-0,,D.A.; GARLAND,:.T.R.; WILDUNG, R.EE4 THOMAS,~ J.M;.;~< 
1980.' eFoliar absorption of transuranic elements: Influence of physicochemcaX S 

Jfom'and environment,at factors. Journal of Environmental Quality 9(3):364-369.~ 
E0:EnL 24 Refs.Suum. Enj., 

Phaseolus vulgaris. Tracems Plant assmilation. Leaves. Translocatlon, Climatic requirements.&-
Ecology. ~ 

~Ther Cumtulation of~ Pu and Am In seeds and roots of Pisaseolus vulgaris was investi
~gated following follar interception, Under controlled coniidtionsplants were exposed to
 
wel.chiracterlzed aerosols of freshi and aged Pu-dioxide, fresh Am-oxides, and'P~u-nitrate
 

Pu-dtrate comiplexes to assess the Influence of chemical form and long-term weathering >

on foliaz 'absoiptio'i anut subsequent translocatlon to other plant parts, Mean values of Pu 
and Am accuimulated lIn seeds and roots 28 days after follar exposure ranged from 9427 x ~

<10% 'of: that deposited on follage Ihe levels of Pu and Am in,seeds and roots resulting 

Sand 

U. 

from follar absorption< and translocation from foliage were significantly: affected by slu 
ated rainfall and by the size of particles to which foliage was exposed. The Influence of RH 
and solution-aging of oxides was less definite, but results suggested that either or both might ~ 
influence' (ollar-absorption and subsequent translocation of- P-and Am to seeds and roots,',< 

I(Summary by Crop Physiology Abstrrxts) ZO 

When requesting photocopies, do not 
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FOREWORD
 

CIAT's documentation activities are focused on three research
areas: cassava (Mlanihot esculenta Crantz) production and Uti
lization, field beans (Phaseolus rulgaris L) as grown tinder tropical
conditions, and tropical p)aStulC species and their manaaement. The
goal of the DoculiCntation CCIter is to disseminate research results
and report ongoing activities in these three areas. 

This journal o, analytical abstracts, which replaces the former
combination of ahstract cards and yearly CtI(uIlalive volltliiies,
designed to p rovide userFs with both J11 ipdte 

is 
service and a permi a

nent record of iinformIiation that coltain, cSwntial datal for their research activities. File abstracts are ca.t1c1Vi/d in broad disciplilna:y
fields to facilitate rapid scannilne. Additionally, abstracts arC subject
and aui thor indexed to enable 1nore c)inpreCieIIsive consultation. 
When retrospective or exhanstive coveragIe of a topic is desired.
mechanized bi bliographic searces of the entire locuCInel t collection 
can be pro ided hy CIAT's DoctIn en tation ('cu'ter. Abst racts of all
articles that match the topic of interest arC providld to Users of this
mechan ized search service. Tlhe ill text of' every article ahstracted
by the l)ociiinCntati l CeClItCr is available. tihIirollugh the Center's 
photocopy sCrvice. 

No one publication can cover the whi ole range of infornation
needs. Other CIAT publications dedicated to keeping users aware of
research developments inltheir respective fields incluLdC: 

Pages of Con tenIts - a current aiwarenCs rCf'rence to articles 
pUblished in more thani 500 scientific and techIi cal journals. Everyarticle indexed can be ordered tIilough thC ('ciitcr s photocopy
service. 

Cassava Newsletter (Yuca - Boletin InIformativo) - a technical 
newsletter that provides information regarding cassava research in 
progress throughout the tropics. 
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Pastos Tropicales - Boletin Informativo - a newsletter on pasture 
research and on new developments in the tropical pastures network. 

Hojas de Frfjol - a newsletter on bean breeding, agronomy, and 
cropping systems, and on the activities within the bean researchers' 
network. 

We believe that each of these types of information plays a key role 
in research aimed at increasing agricultural productivity in the 
tropics. It is our hope that this range of publications satisfies the 
various information needs of our users. 
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A GUIDE FOR USERS 

Components of a reference 

Sequential number in this 
journal 

0001
I -q----- - VIIL.:Il)O MIJI I.. I WAD. I.I.;LI i..,M.L. 1980. IIi1869 I1. LI 

2 Ipitode crescimen lit em ~ uh,aris L.). (lhau /
Iejij hasctIut Cr Ia'itfK
 
3 nontia Sultioranden (Porto Alegre)1 16):79.98. Iort.. Stull 'ori., I e.. 20
 

Refs.. Illus. 5 	 6 7 

l'iuarr'ohtt Plant habit.8 -- itlgaris.Cultivars. Identification. Buih bean. Clinbing bean. Brazil. 

9 -.-- i order to define the t5 pc, ' gro,,th habi I of the common tctan 45 .v.\kerestudied,
 
pertalnu totile nuuimuercjial
i 9 group%eutablihcd for Brazil. A iil u, Itico-de-Oufo, .Man
teig.'o. Mulatinho, ! urdo Preto.Rotnhai. hixiutoh,. and Iranco. lhee\ptl. phrase uas 
carriedout til lutrio I \pt. Statton (laquin , Itio (raindedo Stiltl "the Secretary of 
Agriculture. during tire ayicultural \i 1976. Btaw d on tie data gultailled, the folloing 
ty ,ieiot e i%li habittere . t lIht'd"I (dctitrliate. btthy); II (ltictriii te. ithit 
Cle.Ibratnching): (Uldewrtililitu tith oll i rallctlilIII . J.IV tot 'ttiueuiitale, ptro tate, 
0 inding). Variance anlalysis o gtti tile ie of le ilt 

l
ie, tilethe Icl of 11.111 tll, t lt'nVil t and 

io. oh nodes of tie Ittllainret calcd ii'Iant amtiongc%. Ihougever.teni "ti , ttcierntcet itici 
Comparintt tire Imam o tiese paraillettis. ino protptuitof similar nean, %aIoLind ulich 

nuld permit toseplaratoplantsof the iypeu If and Ill.(.tthurts utmtmul A00 BOO 
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AOO BOTANY, TAXONOMY AND GEOGRAPHICAL 
DISTRIBUTION 

0201 
16074 KAPLAN. L. 1956. The cultivated beans of the prehistoric Southwest. 
Annals of the Nissou ri Botanical Garden 43:189-251. li.ngl. Sum. Engi., 82 Refs., 

I'Ias.'ohis ritlgaris. I'has'o(ius acutifidois. I'hascohscoccincus. l'hascohs hinas. Cultivars. 
Taxonomy. Plant geography. Ecology. Climatic requirements. Seed characters. USA. 

CollcClions of*CUlItisatd beans from contemlorarv S\\ Indian peoples and bean remains 
from preliitric sites ill the Name area in the USA \\ere studied. On tile basis of external 
seedi mrpholo!y and anlat(omy a series of cultivated bean types is described ill tabular and 
:raphit ftorms, TheI t's have aboUt the Qsa1e ta\oiiiic significance as namedlIhorticultural 

.ar. Ihirt.v-t\\ ) cotoll bean tpes are reco.nized and described I'm tire S\V. 01' these, 13 
have bcell found tronl atinoirs: prehistoric remains, 10 occur till ill con temporary col
Lekto,'nh. and 9 have been Itnd arrtlrtn both prehistoric and cottmporary collections. 
I iinht tt'pary heant (I'haschsisacttif r pes are recl.,enized fromn prehistoricVarit.hitiolilts) t 
.irs Co)telltporar\ collcctions, and 5 lima bean (I'ilosohit inatmootiisi and 2 runirner bean Wi'ia
,,xidnul'; ins'i I ty's are rccognizCd alld sdescribed trom .ontenporary collections only. 
litcall area'; art detilled l tile basis of' ditribution l the types: prehistirric Mrid lontent)to
rar% divsissrrs are made accisrlim, to temiporal distributior. Ilie Ies ourtlined correspond 

cultural and It1,) littia r divisions to Cirtlti conditions. is ,,u'sted that parciing and 
,rindir ollt tratrir beini sceds \kas at earl' rttetih IfOf fod )r.'plarltiol arid that tie role of 
bchit, it tilt' dj't \ i, a, a lULrre otI protein t) ,;uplrpt.ilcrln iarririil iold cOMitpeTrnetlt llaizC 
promcin. .i t/h/,' )siompiarv) AO0 

(202 
l iili) KI'LAN I.. 19 1. What is the origin of' the common bean'?. I conomic 
it,.tm 35 i2) 24()-254. 1 iii.. Suin. I n.l.. 38 R,',., Illus. 

l'hw,,h's i ea' Ilistory. 'lant geography. Seed characters. Seed size. Cultivars. Central 
\merica. South \imerica. Maps. 

I sto) irterprenrtlorrs t' ,irchlrt'iri tirdlilis 'it w'L'cNtei: intlt'piCnteit origin ill ('entral 
\llerlt'.ri, ('.\ i l ,\ttdtii \In.'\rtf J IA.-\A). 01 I"IIIriI t[risllt ill StLth America (SA). SiIIe 
ailti ra,es iv t'll tisrtWlld oslik,ll r'ctrdt (Arlan others onlv ill AAtilet irt.hieiiisuit.il t ('\ 

IhI] th tr i,, v ' ll .t'tt.'itt' aird1..\\ .\rchiaehLIeical evideiteeI ii till.trill ('.\ I'orirts. i 
Itt CA. althsuhII rti~res ciit\tk'niSe it tinic -ird ,'-ir~tphi' cirvera. revealed no wild 
!will,. sh.nlil lslllt')/t 1 ks t'stsi l tlt' iii] .lieet'e srs on tiit' Irelrch beamtillith ('A and 
reeIr ,,ts 1/t 's,/tls Iri ,'ts \\.i, ds icrs'ticitcid ill S\ Irn ditused later into (A. 

R t' it 11d r!i' suedi ,i.' dirtiltr Nhi l rut toriIts.sltrkt.'rs ii t .ltitkitehi s'iltl l xptl. 
aniid lcilit'rhiif l t's it'tct' lt p'r¢,,Cltd'it ' ricestrit thtt hirirrtJI1 sileciti li may havew beenirk 
ithrc'tt , ill IiS\ tIs)ltitCllciC tri tI 1t1ir,i seicctittoll, sshih cuhsll hav' ioperated iitde
p''tdeil t I iad Stlims i/lt! .1hs\ S \ I1i PI' Ai,''tlilttvrsNsA(tO 

it203 
0(92) Soli ()11,/ \N() I,. Ulasificacik)n de irhitos tic crecimiento enR.. 1982. 

i/t.'/', IrisI}ti/lt 1.. I I,:ssrisuatr'us, it i'isri/Wth /tlirm hrranJ.'lesis Ma. Sc. ('ha
'ilr.Lis,. \h.;\it' . t iuic"'s sheI~iists'rithiiirlii. 7 2p. Spar.. Sulmr. Span.. 30 Rcf's., Illus. 

http:irt.hieiiisuit.il
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I'haseolus rul'aris. Plant habit. Agronomic characters. G;rowth. Climatic requirements. 
Temperature. Plant architecture. Identification. Phenology. Ecology. Plant anatomy. Culti
vars. Mexico. Colombia. 

The muost impottatit characters ued to classify tire different gromitlihabits originating from 
tle cv olItive proLeess oif lhasohwv ti ,larjswere identiftied. The effect of the environment 
Oil ")file ro\ th habit tolllllollllt, \%as also obserscd. A total ot 289 genotypes, dilTering in 
their ort.th habit and planted \ithout ColpCtltionl ill Calinco, Mexico, were studied and 
29 cliracteristics were obse ved. Classiicatio ln methlods erc: I I ) tie norlph ological tra
ditio ial ta\ollollllc ilietlod (tlualitative classificattot ): 12) tire ilninrHCrtaxononmic method, 
a statistical inelhod that llleasllres tire . of silnili tudC alIiongLlcharacters and aInonug genlo
types. \\ith tire forner method, gc iotvlpes %seit lassified ili 4 typcs ot'grosth habit: I, II, 
111, and IV. Moreover. 3 subtYpesNs crc identified for type Il: Ila, 11,.nlid 1le. Subtype
Ilia is characterited as beii, a noit-cliitcr, Illh. as being a cliinbet, ad lilc, by long 
iuternodes and a rCducd no. of brameliChs. ClasNsilicatioll by itIllicric ta:soniy prouped the 
g temot 5 -roups by both the nictlhod ot luclidean distance find)and by the correl-s lutO 
lation coelicielt imlctild (rcl. \\ien tie relationship beiss eeu thsc 2 titlhods and tluali
tative Classification %as estallished. it ssas futd that ssith tire 3 nethods, the majority of 
the genotypes (97%) were classitiel into 4 laice uroups. Regardinig the effect of the environ
inleni, nttiee'")ss th habit cIomponlits ot',cnotps plaiteld in Jtne itt (lhapingo (av. annual 
tellip. I S U, lt 2240 a..I \sserc ,mnpared \kitli those of tile sante getotypes planted in 
Palinira. (tloihia 124 1as... \. ere also iMadc with beaus planted illC. 1O(fO Con)parsoi 
tc. in Icuala, Meic, 123-. "24 ia..l h Major chatnies observed ssere, that of the 85 

tested ceiltlt\ pt.s I ron lalmira. 4.5'.'u chanitcd their determinate grms th habit in lalmira to 
iiidctcriniitncIn (ohaplll,!.and 35% liainued froto ildetcrmiuate to dctermitiate. Of the 
.elltol ., h. .f, I b'uihala, 221e-C types 124.1 tf the total) of indeterminate growth
habit ill h i , l cil , to de[terItit rM tlI in klUala and 2 t 2.2%) of' deterilillate 
c,.res th Iii' (haii , ,haiced t" Inidcterinni ate in Iuala. As,. plant height \\ as higher in Pal

,miira aiid l.uah~i ti s I'C I Alld II aold loss er for types Ill amndIV. Ilie no. of days to tlover-
In'! \aS "rC,Iler ill h fiapirsthe 4 crossth Itabits. lvLrctvd atultors slitnar'.or ro' 
Iran. v I/ . \ (I 

(204 
160i S II NII T/, I I ARNY\,VC. 1932. A classification of the varieties of 
field beans, I/a ,sh/ , i u/cn .hlJournal t A,ricultural Research 45( 1): 1-50. Fngl., 
14 RetsN I.ll, 

/Ira 'Itl li lcr (Cultivars. Identification. Plant habit. Yield compon ents. Seed characters. 
Seedlings. Seeds. Plods. IPlant anatomoy. Ix\ontmly. IIant geogra phy. USA. 

A Itattl.,l I'is1 'Or the .tls'll b sAf. it ,tiblisf ed adt I ktev based on stable 
thar'ictls ulter ;.a c 1t oHidItIMIi 1s cell aid illhLtratedt. le sit. foiud underJirlati' 

tilt' enVII0nicih.Ultall '.hilltr o s the t1. it tinmi st,a Ag..ricIUltUral I xpt. Statiom IWSA),are 
lc,:!i!)Ce ( hirtekr i, iitii and esiI)tlot bleaI iicliude seedlingrwu iI t'ii iif it sat. 

chara tcrs. cuia t t cllcslpcl plants Issp tf liahit, plait height, color of leaves 
and stItII-, rA .lld 1fr1. C;1 h1 , , color of lIkss rs, tittic to mnaturity, iproductivity, anrd 
disease resstunet. ph d ,n , , Ii. shape, texture., lhen.th, s\ idth, apex, and spur), and 
iry-,eed elhrat.tIr.i ',.'.. ,hi . ,Jtil , st~1. Seleted beaul \at. are described. (Sutm ar. i' 
2.J.. lrai:, hv /11 iiiBo 



BOO PLANT ANATOMY, MORPHOLOGY AND 
CYTOLOGY 

0205 
16490 MUJIF1B, K.A. 1970. Gamma radiation effects on Phaseohs utlgaris L. 
and seed radiosensitivity determinations for otier species. Ph.D. Thesis. Manhattan, 
Kansas State University. 134p. hngl., Sum. Engl., 184 Refs., Illus. 

Phaseolus rt'lgaris. Mutation. Irradiation. Seeds. Chromosomes. Leaves. Chlorophyll. Seed
lings. Plant development. Timing. 

Gamma radiation effects ol Phaseolus iultaris cv. Btlue lake were evaluated. Studies ill
volved initial dose estimation ba,cd upon 100% lethality, X, greenhouse study, X, field 
study with selection otf inacrontutallts, and evaluation of these 0 acrollltants lntil X4 in 

tile greenhouse. Four niacrolutants were selected in the X2 : S )M-I , SDM-2, PSIly, and 
Lftty. Agroomic characteristics of each macromutaltI are discussed. The yield ill the 4 
IlacrO0utan Is is primarily effected by the total 110.Of poIds. All differences are significant. 
It was coneluIded that radiation increased gelnetic variability of quantitative characters in a 
population. ll spectrum of induced variation was Observed to be fairly ide, particularly 
regarding polygenic ald economic characters (no. of pIods and sced, yield and wt./100 
seeds). The 2nid phIa of this study dealt with radiosen itivity estimations using 3 ap
proaches: morphological (scedling performance), physiologict ! (total cltorophyll content of 
primary leaves), and cytological inorni al anapliase). Advantages anid disadvantages of each 
approach are given. (l:xtractedfJomn althor swnstonlary) 1300 GOO 

0206 

17373 ANDRWS, l).J.: HtARDWICK, R.C. 1981. The effects of temperature 
and other variables on ie contribution of lateral branches to yield in Phascohs 
rulgaris L. Annals of Botany 48(1):15-23. E'l., Sum. ltngl., 26 Refs. 

I'haseolus lulgaris. Temperature. Branching. Stems. Growth. Plant-growth substances. 
Yield components. Yields. 

At low telip. (15/15'C day/night) itt controlled environments the growth of lateral 
branches at the otyledonary node of I'hascolus ullgaris is suppressed. The suppression catl 
be overcome by raising the temp. o1 the buds by approx. 6' C with small electric heaters. Iln 
order to test tile practical significance of the induction of branching for yields of tite 
commercial crop seedlings were raised in contrasted regimes and then transplanted to die 
field. [he effects of, pretreatment regiie on fina yield were siiall; chatiges in tite yield frot 
axillary branches tetild to ie balant-d hy compensatorv changes in the yield front tite 
matn stem. In anlother field cx pt.,synthetic grow th substances were applied in order to 
suppress or enIlhance branchi1g. (halites ill file at01111t of yiCld carried oil branches were 
again offset by compensatry chlices ill tile yield from t ile illai i steiii. ('0111pensatory 
effects between bratches and iaill stein \were also toiltl ill a variety trial. I lowever, ill all 
expt. oil a single cv. aiid various levels of N fertilizer, coipetsator effects %\erenot foulid; 
here, branch atnd tIain steIn yiehIs k crc positively, rather than negatively, correlatedl. These 
results re discussed ii relation to the intrinsic factors that govcrn yield il 1P.rulgaris. 
'1 uthor's sunitoary) 100 

3 



020716408 (IONZAI.I1 \V., M.I 1979. Dleterminaci6n de caracteristicas tenotipicasrclacionadas con clpotential de rendiniento Lin 
ris 

lapilanta de IrcjoI ('lhascols lollga...). II)cterot ation oI p/ 'iotilc crara 'rAM-v relate'dto *'ichl potenil ibean plants). lTs In, .\gr. Saltiaii), lpontijicia I tlivariild (, tic.Chile. Fa
cultd i.Alrotn na. 681. Spail.. SUIm. Spil., I ni]. 64 Retf., lllu. 

/'/tascous rtuLai~N. Agrononic characters. Yiald COnMptClIcs. Viclds. Cnitivars. Harvestindex. Leaf area. Dry matttr. Pods. Sceds. Stems. Statistical analysis. Chile. 

The l lioilip c'\tilli' 'tL kcn 10 pielltot\ic chlracteritic, ot pili llloplIoo-.y ald
lh\1Ij ingl al prloCI. , lld %1i ,.till5 bcIl C\ (Iit:ijll. Pint,

F 6 Il ]dii1AL10) 114, Nir)) .\rgcl.
rtioa (orriclte, anldCritsiIlkilio I L',\) \%a , ,Ntudicd ill a trial ,L)lltid .'tcditthe xl t.
 

station, I. (a,ii:a ie (hle. Pir.1tiC dti- 1970-77. arahle, \
to r tr i lcade hicralcilicailvl*ll ke illilldc\ ot lilcall plant Nlcthl ll has d ,lil Illlol Cillractritic.mlt'rclc'\;nlt \,,Iabd e\.rc h i Ilrtallt "'It'l-.",\ ,cdl, pqlant,
toutl plant III\ \,, t., podt],1plazlt, jlltttAt t(rv\%t./
 
d a\ :,' Wll
freltl C-'tllalt I\ r' illitica t t11 tile S l_%. Itldil d. II))UIlr, it lId, Li
I-lIlllalv tha1t *111 L'llll) llll-. ,1 1 lill(iM iUtl k~l1,10 . I dlllpit..llr ,tlltl cll L ciarl~ctcritj , tilZit[lotIhcar1Clows relaltl]ioshi \001h Ithl ithc:ltile 111l .0 It+' O t eltJzNcl,1'..'i -\, lit\\%'ji-ii~d 

yield, a, ,I\', 111n11A u ,tI
1) Ii)Ll lc, hltdtl be i: orl,.'
ra] -ki '\N t'lll
tt illtotile' lillce


tile rc'qlt, 1 'tltlit'[ t10 11111 trill[. v'\ph~ill tile \ields,. SIM M 4T##/ bY 11.(.A thl,J ', ;'. h arms.' I... F.) 

It0O )O5 

0208 
17342 SIL \, I) \ 1 81 ( :racltriiaco ilolol~gica, aarollmica a tafnninl.\ 11.1. 

fica de cultivarcs La t'Ciia: '1.
(/'h,!WN I iilt',' I)coitllnnleia planiauias em di\ersas
rcgi(cs (do I1ra.sil. Wmtl wu:a, /. ,i , ,l,,nla .'#l, tl, /un, ,/h1j da1,rlIC/ ,lP ,nl+Ilt'j
/W111 1 1111 I ,l~lll I)llf#t(Ilt,hlfttlW Wl 11 , #l ,11h,! 1 1, (,")6111i1-6 0(, 1 lll-
I~rt'-,J
]11 1a1q t,l ic ]Pc111111.1 I I 1'1 I kI<,i,r ('tl~ l N ,l1111ll,11 LiV'Pelt I-la.r\Ot C 
cIJ 'I:tL l r . h r Ic, ITi, .;.i)l . 1 1) ,I', 14 ](' .l I 1 , 

1/1,0,/1)lL/',; lI ( Illi).lr.1 I'ill lnlltlii). \arllllic cliaractar. ( clplai. ilaiit habit.
Sed color. Scds. (liniatic rcquirliillltS. 'IC:teli.v. I
l I iilln',l iiitI lglS. lin ing. Brazil. 

15 6c1'k All l0li '. , lll1i l lt'll CIi ld liIl!al Ill1) till' 13,t'l1 t \la LIeI ;l' il tIh)Llalita,)ttill' Ill i "'II ,'(I llr N , ]c it Ikllsa.\rrLNI'.\I i w (,T Ol Ii(),Brazil. "Il
I llhit l'uC 1ti 1 1 1111'111s ','L' - ildllItC l l llb I l ).N.tarc ltl i !midS.\ lrrl,,llitdl,19 -- ,1) 1 ,Iirkfeltl di'tr~liq c,, I 11 ],lot, l pt'1.
1,11.il~ lt\ Lit_•id1 il It '0 lI 111 'l -tl 1()\k 

.ltit, id i I )I I \I iii,' tll fcr rill,ill ltl. . ll'4 1 I l'T rau' ilh .7l itI\In a Cll i ,I t la.t I I i't i llli Ofa ll Il)Toa,1 . llh h 'll I1ll ll J\ fi m jllid I aI -. llb i elll11 1"Cttc' llt).d (l iil 1%tl :- 1 te -rtup, li
 
M uiliill",, 


c To,>/, Preito,Rol~iliai, 
t',, . Pjildt/. -ilk.-0i()tl oin
 

kiGimllhi,,]lilc , .\ll;trC1(1,
,!lidlBrdnco, llluklratloliN 

Nccd colo~tr ii •mdlt III.t ill, ti
Mll\I' tud\l ,ilitl
ill0lil!]i\ b1:11111ittl: a; (il temllp.jildt
1al1i11tll Illtill rC'l~llAtt''\C'i M.'~~ltd'( / G; , m . M~1. 1l.1.) BO Ih P D0)!5 (GOI
 

See also 0204 0209 021M 0226 0228 0335 
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COO PLANT PHYSIOLOGY 

0209
 
16710 PEIERS, J..; SIARI', \\.R.; ( ROCOMO. O.J. 1975. Exogenous alkaloid
 
control of irowth and root morphogenesis in I'hahyolus ruh'aris tissue cultures.
 
In Sharp. \.R.; (crouO , O.J. (r\\ th alld dveCil)IIetital ph ysiology ot I'Iiascolus
 
ul ,arih (A Rleport). Piracicaba-S,P.irail I. ia Sutlwrior tic Agrictiltura Liiiz tie
 

Quciroz. (cntro de I nerlria N uccar na Agriciiltura. pp.1-17. iLtigl.. Sum. I tli., 10
 
Rct's.. Hills. 

/Ihascohis iolcu'ri. (,rns ii. Roots. Morphogenesis. Plant tissues. Culture media. Indoleacetic 
acid. Pilant-rro\ tll sItstalnces. I aiiratory cx periments. 

ihc ctt oft alkaloid-,.. ililotll. C t'lli., oil kctiafr rO, it atd root titorphtLgeniesis 
%crc 'tILdicd iII ']ho , I I I, -iit. ifico dic tluro. Leal set tion expiaiti %\erectltured 
oll a 1iCi incdil Ii M lctltcd I.ippiili 22 tI i:A I)/ard 0.2 log kinctn I K /I. I xpt. 

tciined u1iii' ,arhtl.'ii, till, M BM-I,acrc l 4 ,t medicum IM. I K. and IIM-lKt Nupplc
IIcIi'd \%Ith ilcillOc It,' cijc k:lilMilccin t-500uI//.011,i1. Additioti of ex~ge

lill cll. th" gro\\thlolli ililc c:o 11-201) 111 !' 1 1 ll BM hid a "tIl Iatork clIctC oil caIIIs cell 

Mhitci1 rcctLd all I'pijlial hC\Cl of ,rit\ Ii P the 200 ,.'/l Ctl. AbIinldallt root ilidLIctiolt 
ocUlr,'k1 iI i11 ltlI c, 1rii ti ic limc -mlli¢ l cJ ted icdti;; h\ \ ,c, tile addititil 

otit ic (oIh Iclt)ot lI ita.i . tl i I , Ihc' c¢,iltiic ilic'dillil k\,i, e.tr llciv iniliibitorku to root 
iniduction.I lhic rcsllliai d kiciwtiI lTon t hII c cdinlil SMI-K c,iu'ch i tirlsi r'luctiitt ill 

b tl cailui Cciil !,rositli tlid r'ot iiidti 1tioll Altllolch the ,Idtitioltl ot c\u ticll ilicotin¢ 
i] -5t0 ilt 1) to th i1-K CAllltirk,' I.;tlu'd in t , tl'5crV ot .rit th, ro t lluth ctll rccovcrc'd 

el, 11Wr l [l~ o I t nit) It eqtjLIIA1 t '' hi h 11 1]1,111',11.ii1U l 011 11.M. ()Mpt ilAl dL11101lltts of ilII ll 

'L¢urrcd .t Il ikii .il Ill!!, illll]C 1. (ullirct rifl,,rt )ii cithlci iM-I tr IiI-IK tad 

iiuiiii lili01tlit, It Ct lii 1ci1e -'r5\ ill aiid lilckl to tdci.-' rol 1i till:tiol, liii sitluation 

kid liiot ltc \t li th huh ioll I \ c, litltiL, l1, 0tl1c1 to tihe cLIIILIrc Itl'diultn. (afTeine,
",tlppiclih~lit, hII . tI l k ic l' %%V\, ,iioi !,iklki t .lli lls ,] r ,\tti lland ilooit ill

(1uclim .ll. lh # lU #,' i; ( I!Ilf 

0210 
17328 AB)L 1i,i. ;. ('i , KI.1. 1979. Ilie effects of X-irradiation on rL.ipiratiol 
and cation accttmuilatiotn iy isolated mitochondria of Itascohluis iulari.,. iiviron

cicital andh I \pcriitlital ihotail) 19(4 1 277-283. I ii., Suitil. hItgl., 26 Rcs. 

/'/avcoii tolaris. Irradiation. Plant respiration. Ca. Nutrient absorption. Plant tissues. 
Iyllpocotyls. Laborat ry c\sprimcnts. 

Mitiijiidiia olated Ir~mi 7-di1 -old d1ark.gro\N n bCaii ht pIhOty I, conrullli1cd 42 - 5 
lloilc. (. lio ll,oll prrctill it 20 ( ih li lc-,cilCC i Slcciinlat, )hsphaltc, and AI)I anid 

tflrillali\ tad rcplr. tor\ olltrol latl. , bl\kccii 2.04.2. 1ii¢0 Wtitokhondria accuulatcd 
.ippl \. (.I I jaliili ( a.11 d 0.i 3 ,iiri Si2 l i to tiluIidrial protein ill tie presence of' 
I-itoh1.it 1liii -ulcctlutc'. I \po-.urc t iNtolitcd iIitocliloidri,i it 10, 25, aid 50 krad of 260 
k\p N-ra\i ii ctIcv t tic respiratioi raic or re,,piratory countrol ratio tiphtad kltcutk' etlc iit 

to I h1poitirradtatitii. Ni iiiicdiatc Inhiition of*('a * and Sr, ' accutiulation by isolated 
iiitiioihndria \\,ia dt¢C.lcd Ifulr 50 krad N-irradiation, but ,ipprox. 30% inhibition of that 
acCIIIIIUiatioll \%,is obscrvcd 1 11 postirradiatihni ilmcr cIOStlrc (10, 25 krad) had no 
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significant cffect on ion accu mulation. The X-ray-induced inhibition ofimitochondrial 
('a2 and Sr" accumulation was studied in tilepresence of'inliilttoiS of' mitociondrial
electron transport or with nCotiu pli-, acents. The radiation-induced inhibition 01' nito
cliondrial Ca- and Sr 2 * accunulatioi was related to impairment of both thie energy-de
pendent and ciirerv-iiidepenilen conmponents of' that uptake: ltowever, tile effect was 
most pronounced illthe latter. (.Attor ssimmarv) ('00 

0211
16498 NOI:\N, \.tG. 1980. lffect of temperature oinelectron transport activities 
of isolated chloroplasts. Plait llhvi ololv 661 2): 234-237. lngl., Sum. Engl.. 18 
Ret\.. lllu,. 

I'/iascolts itlbans. ( hloroplasts. PIhotosynthesis. Temperature. Plant physiological processes. 

Ceiiip. iiiliiced changes inelection transport activities ot chloroplasts isolated from chilling
seisitive 'Itd chlilline-resistait plants vkerexainiied. Usinig tncthylviologeii as electron
 
acceptor, teMip.-iiiduci 
 clianic.s occurred it I5("illthe ptiotosystei If + pliotosystein I
activities of" chlroplasts isolated from chilliug-resistant pea cv. Alaska plants. A similar 
cttane al so occurrecd ii pihohlo,ystrei I at approx. 13'C. These results indicated that tetip.
hid a general elltcoilthe tutictoniti ,'tthylakoid inItilbranes Chloroplasts isolated from
chiillitg-tcnitijte I'/,.,1cut ri'tlcari s aluc 141 

terricyanidC reduction 


cv. l 1ake slitlmet a tciep.-iiduced change iin 
at approx 12 C. Flie preselnce ot temp.-induced chances in cliloro

plaSt activity aasavCdi ill Vitro \kas not appareittlv correlated with chilling sensitivity.
 
(Sutmmart, h ("ro p.lbst-arcsv;(00" ichld 


0212 
16442 .\1 I INI, M,.\. 1974. (ontribuiqo ao estudo do papel fisiol6gico C bio
linici do por issio el pllatas de feij io ,'thascihts ritlaris 1.., cultivar G(oiano

Precoce). ( Imt!iitmm t 11w 5'io,1v' ot Me /)i/t. slological and hiochic-ic'l roh'Of 
potu)'5"s'on Inhaudl firulG,4a)I)lC oI 1401 1ltts).TesC Mestraito. Piracicaba-SP,
IlraSil. I oLt SuIpcrir ikmltura de Queiroziic t luic da ['niversidade de STo 
Paulo. 67p. Port.. Sum .tort.. I ti.,it1 Ret .. llu,,. 

'hascityrt ,aris. Milinerals aid nutrients. K. Plant development. Nutrient solution. Amino
 
acids, leaves. Mineral content. Analysis. Miner;d deticiencies. Symp tomatolog. Brazil.
 

lic tote ot o tK ill ilt h.\ysI It,.tlllio0clntistrs of tilehcallcV, GoiaLmo I'recoce plants

\%as ituliLIcI. Beall Iea\C \cr 
 alli,i/cd rcardiml, visLal symtlIitis of' K delicintey, DIM
 

teL.i t,ic ll Calt itillill IlltrlCle,lbtsrt/ ll. ,arlatillillthe level of certlin llai tl acids
l 

aitil ili etlJtlllCs,, prilcili lcicl,.Ilctal 
 4i,itwI I' iii-"( . ald tp ille Correlationts 
betkcclt a1l11tl0 ac.id levels alldtile lscs I apici tI ttle plllt,. tlail plaits k\Crc !!'o\\'l 
it itutricilt olu tioi s \khitlihad U, I . 2. 4. (. S. illd t i ! K,1.tile 6 inl ,olutioin cdtrre

sptitclcl to the :tmilqc'te 1lt ilaitc tl .ldlli 
 ,Olutiloll. IK-tlcliCiC 

KNO i\\assublitutd h\ NIINo 


lb. 2 Il t 'iolutitis, 
iN tile ratio 2. I. 1I tite excess-K ,olitions, KCI \\as
 

addced to tile cl0tplCtC olltioll. Material \s collected at \kcckl, intervals 
illto tile8th

%\k.,:overiic ltie %egetjtivC ckclI of tile plaIllt. th lln ttcitc, 
 alnd aintltes \ere extracted
 
\vilh80" e-thaiol, Iractiomlatcd oil the cation e\cllaiwc resin 
.\( 5O\V-N8, 1t+, 200-400

mtiesht, separitecd b\ iaper cirotnatc0!raptl, Jhi dctertiined quanttitatively 
b a coltrintetric 
nItetllcL. Protcimls \kcre extracted b\ 0.1 N Nait)ll aitd estiaited I the Inicro-biuret imethodt. 

P,
N, K, (a, aintl M \scrceanal\scd in tiledry-lcaf" extract. itostudy tile ietabolism of
lysine-' 'U, " 

the extract ot fresh imaterial was tractiitiatctl It tle automatic amino acid
anal. /cr iindraclicoactivitv %\l.,dltctrinitld illa liquid scintillation sNstemt. Data showed that 
protein ynttesis \i lot ditlereitt Misen K isas replaced b\vNIll iltK-dclicietit solutions.
Il collditiis of CxtrCliC K dtict:ielyC\ , total N anti several soluble N coipouttits laspartic
acid, ayarai,ite. ortillite. citrullic, N-carba.ittlputrcscine, ndilptitreSctic) had hiher 
IevCls. Valiabiles like Ictllt and katcr cintetnt shl\vet a direct colrrelationt \kithtile K colilit. 
Other variables, like P, MI, atlil arliliie cnttcit, slilIO\ct an ilivCrSC cOrrelatiot Mi11i the 
K CoimIm'. [he ctlICi. t' K sulliciCit for the iornlal beani itevCe0lnnitt varies bCt\Vee 1-2 
Int).I.Itt/lor '5st/n p/turv)(00 
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0213 
16486 LIMA FILIIO, .MP.; COSTA, J.A. 1979. Intlu~ncia da aplicaqXo de um 
antitranspirante sobre a transpiraq o e crescimento de fcijoeiros (Phaseolusiulga
ris, L.). (Influence of'anti-transpirantapplicationon bean transpirationand growth).
Salvador-BA, Brasil, lmpresa Lie Pesquisa Agropecu:iria da Bahia. Comunicado tfc
nico no. 026. 12p. Port., 22 Refs., IlIlus. 

Phaseolts rulgaris. F',apotranspiration. Plant-growth substances. Nutrient solution. Growth. 
Leaves. Leaf area. Water content. 

Expt. were conducted under greenhouse conditions to study the eflect of a film anti-trans
pirant (Mobileaf-Mobiloil) on the transpiration and growth of bean var. Vagem Roxa seed
lings. Plants were sown in pots containing 1 kg sandy loam soil with daily irrigation to field 
capacity and the application of standard nutritive solution. When the 1st trifoliate leaf' 
appeared, seedlings were divided into 6 groups for leaf application of tile resp. treatments 
(0, 5, 10, 15, 20, and 25% anti-transpirant) in a randomized complete block design with 
4 replications. Relative transpiration was measured 24 I after the treatment; leaf area and 
plant height were determined I day before and 10 days after the treatment. Final dry wt. 
was also determined. lie anti-transpirant notably reduced transpiration with significant 
differences redarding the check at 20 and 25%, without significantly reducing plant growth. 
This indicated that tile anti-transpirant does nlot interfere with ph otosynthesis. (No signifi
cant statistical differences were detected in plant height and dry wt.). A significant linear 
effect was noted between anti-transpirant concii. and leaf area, s\liicli increased with in
creasing conen. It was C0isCludet that the anti-transpirant efficietlIy reduced transpiration 
without negative effects oil growth. It is reco i sleLidetli to carry out expt. to verify these 
results in bean crops, especially in regions With poor or lo\ . raintall distribution. (Siammary 
hi ,..J.C.Trans. .' I .. I.I ('00 

0214 
14895 GRII.F, J.A. I)1: PROIT, \I. D 1977. Ethylene release by germinating 
bean seeds as influenced by the presence of the seed coat. Archives liternationales 
tie Plssiologie et Lie Iliochimie 85( 11164-165. [nel., 4 Ret's. 

Phaseclus inliaris. Seed. Germination. Ethylene. Seed coat. Timing. 

li intact germi1atillg see LI of I'haso'tos i ulgaris cv. Limburg, ethylene production started to 
increase aftei 2 1 1I I; 11.a\. amouss t 11550 ph/li seed) were r,:ached at 64 (i! I) Ii. Where 
the seed coat \,as re iisvCe after 12 h of imbibition, ethylene production began to increase 
after 15 (- 1) h and reached a max. of 3300 pl/h seed after 27 (-I I Ii. After 4 days the 
decoa tei seeds were producing 300 pl cthivene/li seed and cre better developed (170 lng/ 
embryo) than intact seeds (420 pl/h seed, 80 sig/eibryot). Development of the embryo was 
closely related to the tille of etlevlcne production. Sinmmarv h' Field Crop A bstracts)COO 
104 

0215 
15897 ANDIRADI, A.G. DE-,; CROCONIO, OJ. 1980. Incorporation of "4CO. by 
illuminated intact leaves of [icau (l'hasc'olns vsitlaris) plants. Energia Nuclear e 
Agricultura (Brasil) 20l):3849. Fngl., Sui. Port., lingl., 23 Rets. 

luhaseolns iil ,'ris. Plotosynthesis. Carbon fixation. CO, . light. Leaves. Cldorophyll. 
Enzymes. Cultivars. Growth-cltamber experiments. 

Bean plants were grown in hydroponic nutrient iolution, maintained in controlled environ
ment. Measurements of the photosynthetic activity using the iethod of' "CO, incorpo
ration in intact leaves wsith portable equipment \were miLie oii the central leaflet of the I st 
trifoliate leaf except when the effect of leaf age was studied (all central leallets of the same 
branch were used). Data obtained indicated differences ii the photosyntlhetic efficiency of 
bean cv. Re lative differences in ribulosc-diphosphate carboxylase activity in the crude 
extracts of leaves, leaf area. and leaf chlorophyll content were also observed. Rates of 

h"CO, incorporation at saturating light varied from 14.9,1-22.96 Ing (O, and the 6/ d m/l 
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studied cv. could be LIvIdCd into 2 classes: class I (.'20 ing CO, /din/h)- Pirati-I, Rosinia(;-2, and Pin tadinho Precoce; class 2 (< 20 Ing CO. /dil 2 
Ijintado. Planits 

I)-Carioca, Rosinha Precoce,andOf tilesamic cv. showed a relatively hjiglivariability an d a stron,, dependenceregarding en vironmental coi Iitions. Differences anton, cv. in relation to Rul)I' carbox,'lasccoo af area. a"ied lea , recorrelated to ph ttos\ldicCOO"• tic rate. (.ut0hor's Stnmdtarir) 

021617371 JINKINS, .l.;\VO()LI 10SI, I.\\ . 1981. Photosynthetic electrontransport during seneSerice of the primary leaves of IhasL'ytos i'ol'aris L. II. Theactivity of pholosystems one and t\o, and a note on tie siteof reduction of frric;anide. Journal of I xpcriihental ltotan\ 321130):989-997. Inl., SuIi. IinIl.. 
Ref's.. l11ii. 

Phascohis 
ru'lariy. Photosynthesis. Chloroplasts. Leaves. Ilant physiological processes.
Inhibitors. Biochemistry. 

The activity of pholotusvsns stc Mnd tWO I i PS I 1) %% iMasured in ciloroplastsisolated Cron tilie leave 
as 

priinar otft'hascelns rnD,4ari.Iurin-, oliar selleence, tie rates ofelectron trans ,rt tlirouih PS I and PS 11declined b\ appro\ . 25 and 33R,losses o1' aCtivit' rep. These 
electron 

could ril account forthe decrease utI'80% in tie rate of coupled, itoncyclictransport during senescenue. It is therct'ire
electron sueecsted that ani impairment ofIho\\
het% cCII tileplitoNs'vqei,,limited noiicYclic electron transportfrou iIIchloroplastsolder Icaves. Ilie activity t I'S II x\as iiih.zred UsillgoXidized P-phicnvlnediaCninie asthe electron accepltor, and tritluralin as an inhibitor o clectron transport bet\eell I'SII andPS 1. lt cliloroplasts rimn .'oun lease- the reduction of' terricvanide \%as a Measure oflnoC.'clicclecirtit tranisport, but iII prilparatious fron tolder leaves ferrics'an ide received alaree ,proportion of electrons troin PS II. I..Ithor 's tolornu, ('00 

See also 0201 02 70 
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COI Plant Nutrition 

0217 
16069 SUHET, A.R.; N"IIUNI., A.M.L. 1979. Ffeito do ferro (9 Fe) e do zinco 
(6"Zn) e da natureza de tr6s tipos de solos na produq3'o de malaria seca e na compo. 
siq o quimica do feijoeiro (Phaseolus rulgaris L.) cv. carioca e na fixaq'o de nitrog& 
nio atmosf6rico por esta leguminosa. (/lects o 591"e, " Zn, and threc soil t.'pes 
on dry matter yield, 'hnical composition, and nitrogen fixation in I'haseohs 
tulgarts er. Carioca). Anais da IEscola Superior de Agrictltura Luiz d Queiroz 36:1
42. Port., Sum. Port., lnl., 47 R'os. 

Jhaseols rulIIaris. Micronutrients. Zn. Fe. Tracers. Nutrient solution. Composition. Analy
sis. Rhizolium phacoli. Nodulation. Nitrogen fixation. Brazil. 

The effects of 2 levels of 1'e aLnd Z1i on tie ViVld anid chemical composition of common 
beans and on atmospheric N fixation \ere studied under greenhouse conditions on 3 soils 
(Terra Roxa lFstruturada, Latossol Vericlho lscuro, and Polzlico Veriiellio Amarelo). 
The coefficient of utiliiation of' these inicromltrients and their distribution in the canopy 
and roots were also aIsscssCl. The rates for Fe were 1.5 and 3.0 ppi, and for Zt, 2.5 and 5.0 
ppin. Plants were harvested at 60 days and N, P, K, Fe. and Zn contents \%ere determined. 
Imnediately after harvesting, symbiotic N fixation was assessed by the acetylcne reduction 
imethod. The (etction oft1 re and "Zii radioactivits was ca rried out onia nitric porchloric 
extract using y ray spectrometry. The behavior of coinilon bean presented high variation 
among the 3 soils, for all the variables. There \\as no iltlluenc of' Fe and Zn treatments on 
the DM con tent of the canopy and roots nor oil the wt. and no. of tnlltliles. The rate of 3.0 
ppiI Fe tlccreased the capacity of tile dules to fix atmospheric N in comparison with tile 
race off 1.5 ppmn; the rate of 5.0 pp in Zn inscreased this capacity in comparison with the rate 
of 2.5 ppm. There was a significative effect of the treatntits oin N, K. and Zn contents in 
the canopy an tii the N and Zn contents in tie roots. Zn absorption anLi the % of Zit in the 
plant \were directly inlluenced by tie rate of Zn fertiliier applied. The highest coefficient of 
utilization of Zn \%as 4.0%. (..luthor "i5nniart) (01 C03 

0218 
16021 PATRICK, J.\V.: T RVI-Y, P.M. 1981. The pathway of radial transfer of 
photosynthate in decapitated stems of 'hasolus rulgaris L. Annals of' Botatny 47: 
611-621. Figl., Sum. hi&e., 25 Refs., Illus. 

Plhaseohs rulgaris. plhotosynthesis. Sugars. Nutrient transport. Stems. Plant vascular system. 
Cytology. Tracers. 

14 C1 Sucrose \\as fouind to be the predominant component of the 14C-photosynthates diat 
accumulated in the free space of decapitated stems of l'/asecohs ritlgaris plants. The 14C_ 

photosyntliates appeared to occupy the entire free-space vol. of the stems at total sugar 
conts. in the range of 3-12 nl. The free-space sugar levels rapidly declined once photo
synthate transfer to the stems was halted. Moreover, it was found that estimates of die rate 
of in vitro sucrose uptake by tile stems could account fullyilfor the decline in free-space 
sugar levels. Overall, the evidence indicated that at least part of the radial pathway of photo
s,'nthlate transfer in bean stems involved the stein apoplast. It is tentatively proposed that, 
based ott cell and tissue distribution of 4 C-photosynthates, tle apoplastic padtway extends 
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fromI th eithltal ioiiiiiiary otl tiet,. i,.t.-ntct,,ipaihir-,\ll ,a0Cmplix toi .ll tther 

1219 
16732 AMARAL, 1. I)c AL. 1)0. 1975. Ifici6tncia de utifizal"5o die nilrogiio,
lf6sforo c potassi, die 104 varidades de 'eijoeiru 'Ia'oltivi I'iiKiarix I..). (I:ilciiy'l'
o'/ Ililnoh;'oi. k.th/ , slwp4t lOz/()uIII Old oi ittili:il in /04 bean'll ric'iic'l). ""eseIlotut tdlo. I'ir;iLi. ibi-SIP, Irasil, I .eha Superior dte A ictiltlUii Li i .)ucir ,
d; L ik'.'rTid:ldt tie' Sto mitjth.I 1 p. l t .rt..Sui. Port., I nl., 32 ReIt. 

P'hascott S ,, ',. Minerals and nutients. N. 11.K. Nutrient absorption. Nu lrient solution.
I.eaves. Root', ' mls. i ineiral content. \nalysis. Dry matter. ('tnhiv; rs. lir+il. 

All eIxpt. kxks CIcitlItettud At til ( cntro dc I niia Nuckaij ni Ari.ultutra ('l N\) ot theI iol StIpcritr tic A.rittii I .hmili,' (tiQ ,it t ,' I1. Oft S Ottl'ul, lI;i/il iII OtLr l" to stkd
lilt' lmitii'ta rt'tlittr 'Ii tt, ol 104 ttiluci . iI .'cll ta r. I lh ctl.cept tf mitt ititija l' ,'iL llttak, dk'tiln..d i;oLt ilt' p)()'ibIlit\ t tiillS! thi, Ltllc.pl ;I, a diitiollill ilntormilationl ill V ,il
L It" i \\ rlii \ it. i\,c r .' IoL\lo tlitIILI C rt 'FrT'hlhlQ toUtLitituot,IMI , 

it no~rmat~l ++l l ,r diltlt d .5 tilIt.". Phm l' %,LCTCII~ 1;I~t+., 
ill illitrivlit so],iihtj(n

JIt thlu' .'Ildt of file+L\,t' 170 
ta I 1,r tIlI l ' 11tidi 90I-t) i;ix Ill lilt' Il-1 illilte Vdt.). I x., t lll. i,',is'x, lulls,
iiilld 1t ' .1i t t \ trk, 

ttta, N, . l Hi 


'. 

I , 
xxt1.I, , tli.' ktitn .I I- l,'ICtil llklct . ( irkund ll ,\\,tc thll liliit d tor 

Itd hml\ il]I MIL.'iliiion. L\I LI AIil It ) Wh-11 11snill h til tlc.nr thSoutit aill Ni. I':ht Cl it uultlit, Iiu du iin the, t eihttt llxtc, ..tpt var.
1 l 1),( i,Ilt 141, ";,in Itet iito, \lN \i 260, i{x',inhi (IA +03, I rni'uiihtt. \'Vet.'Lehi

350, ( It , 1 1(030. i I iti t tId IL! e til' thit ' *i,i, 1,1h thI , vart.. \x'tC Aiid itl'i ht Io\%
l( i, Of,+t il i tilitx 2 i cih, ,,htcld xttCiul xi, tttillinl till , th iuned htixtcit 5.1 0!. 145 1'l i~, ,; t . I n A 1.I.,+ Lt d j ,.- rr,t i v t t , i C . 1 )tYi dhl, , b t iin% Ihl ed I l l d i l lut c d' s ot lu t i o n 
\saied Ilt I -i _8C I ii. 41 li the ,t.i pilanlt lirt,, N, P, Muid kIxettllt
\\ert, la Il ii lant. en','n itl ktitkitt d tltiot . N tolnci., h .%xtcr, did il presLnt ,i.nili-
Cant tc1'. ' t il \ihx or.1 liiui trt'ttIiiljlt,. (5) I lit ill xtre' -th IuUtricilt suitioi tilevllitt' , of nutltiit(I . Kl , . icd 'j~ 0.277 5?.'- 0.0 I 1.8270 - ). i3, inl 0.7895 0.(0(17 tr N. I', .tit K. c1-'. ( ) P ;'iti" cLO lCiti n,,. xi'n fic int it lilt' i% level, \crt'
h ntijith t\k',_ciI itli, i l utili jtti tl (1 NPK and . id 17 Ii, .,t
\L 'rk' u,ujdl\, hwilld. ill phiotl. 
 I ic,t'7t tjc valu,'.,,!!+'tI\L 1 il diluted soluhtio~n Ni,ic. file '11inliunt ofLI1litn[n. ill)
,orw i ,,x reiiCULd .litlt' tre. itinit'ttt. lil, .'ixu.et I UtiltiIt C1l'ivii ics of,t iti shx ll hi

'tlliiuIIc i lixiti! Ai tIll itrtltth '.A utiI. u8) I or N ild I tiv'.c corili;tit s \st.'r\ also
ttlIl thh'ticIii total 1 l iii 111 tilt'.1 LtijiiC\ tf ceitiii l'art,. (9 Ihe CIli.itil,:\ (il NIPKIItI!/.Itt I,1 x,i t tiIuIi I l aI l C.tt' Ill kJit. 't.'i'tit ,ililt.' ijl iettiCi,.iC\ Illi s1;ith 1 khi hl's. 

0221) 
". 61 \1.1,\(I .MNI Y, AI.: ALI X.\NDI I, G. 1981. MultipleIrac' clenent to\icitie, il plants., Journal of Plint Nuitritioni 311/4);257-263. 

1n .. S1111i. In ,. 7 I ,. 

J'Itctxili rt!.,aij. Micronutirients. Plant ntulriLion. Plant assinilaLion. Nutrient solution. 
Mineral contenlt. I.ealxi's. IC ic.ityi 

Ilh etu ,l, tV\It',, 0ii, Ni, (or ( 0, or their combinations, ott \ildN l triftoliate leaves,
.+'llli. iti tt \,,k I. 'thhiicd itn /'P/\td 't,/i Il ii v cv. I pro td IeiiierEFeill -rti 'i ill'xoltiit diltutr. 'i ihi', ow triloltit . \\t_.x titicetILcrc i\ 72, 42, Milt (8'1%, rCx).. Mxlien
tilt, ' ,,titkt 89 p!t i ( u. 'I u Ni. ,it 54 Wa Co i, I).M. Ilie ('otb\ tecthliuic 0 f nIltiltiliitcit ,itolof te i .,'t , tel l' , tISliti, t) t l t ,'iit ..the"1 taitrl ot l 'It cts ot c'tinhl illittiO .,
o" c\ ,c', ( . Ni.tlld (o I.\\it -\ '.", ( 4 Ni, ucttual v'icli \ki, 7% ot thait il"tilt' ciiitronl
fle tilcilitti i,.ilti,'. idd x\a', 16% , inttdicatinj, i p xui,,'11 t' \rle'l.,ti, _'IuItcLt. lIh' (oiiiil ina
tin J. tllu ,il t h xixiti,h xxax by Ni or (' ti . Slretit.h' aldditiv; ele'eCts,iorox lot !',i+-n 
' t'I C I \ ('1 1 ('O. Ni ('o ,iiiin NI + Co + ('iu \%inch iavv at tual relalive tril"olia Icealf
iclh, ol It . 1I), .ottd 4%, rt'e...il, cuttI hilutCd relative\' yihix of 9, 19, and 5,% . Ni + Co f ('if 
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decreased leaf Fe content and induced Ic deliciency. Simtilar results xkereciven Ior root 
and stem but priliar' eIcls alTcCId. (80,mmn.zrVieIIs IcaCS %%V "hi' Sodis lld /t''lii:cmrS 
('01 

0221 
17364 SARKAI,. A.N. : J,)NI S, R.(\\. 198 . Influence of the application from 
diverse sources of nitrogen and phosphorus oil gro\\ tIhand nutrients uptake of 
dwarf beans. Indian Journal t l I!ant I'll\ hiol. ,1: iti ,l., Sum. Inel.,23 248-256. 

12 Rcft,., liui
. 

I'Iiascoli rugali. [ertilizers. N. 1'.Nutrient absorpliot. Roots. Rhii/osphcre. Plant nu
frition. Nlincral content. Ix\perinent design. Statistical analysis. 

DisaI I'Iiascolte L n ill b eloil(pll 8)ruh',vos ,,edli,', rs Iwtino-weiiitl so 7 and cre 
ri¢eni N and P as'a plio-phoryl cIliolie ilojidc i('l'('( , ioliic pIhosphate I('T), choline 
Chloride (('(') + PO (';Iln Kit control, C avid (N)Kil, ai ritci('N) I , \%ith It I'( 
and N (KII: P() ). Anal\,is othow. r, t. ,nd So )ilholh rlit/oNptherc alldtioht-ihiosii.re 
Slo\Med dliltere'llteltCCtS ot the trcamthntl, on N. P,K,N C.a. I c,\nll, Z andt Cluptake 
aMidbiolltt' nllll il tie rhiz,)ltete: ('P and (I1'('(' ,ioted l 'ro\\iCt atotltill hit.ht thre

:,lcNi o lhill o tC shoot.spollse. itc N :ln .'dlit iler tlll1,hi o ')IP foi r i0)otto 
K' and NO, ill hilt ",lutioti inhibited P uptl c. lie .'io hiii , elitcatnd thet nllient 
rhizo,,ticric biomnass \tre :orrclttCd. Sot001 P,('J, K. M n, alld rolt K ant Ic \\Cie siLnil'i
cantli correlatcd \\ith it l i?'r0 1)01rhizosphicre soil paramiieters. ,.lIt1,,,\ ('0)1 l1l0 

Sec also 0246 0250 0300 0361 
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C02 Plant Development 

0222 
16022 TIIOMPSON, A.; MACLEOD, R.D. 1981. Lateral root anlage development
in excised roots of Vicia ]jba L., Pision satirutu L., Zea njavs L. and l/hascolu
vulgaris L. Annals of Botany 47:583-594. Engl., Sum. Engl., 24 Refs., Illus. 

Phaseolusvulgaris. Roots. Rooting. lant tissues. Culture media. Plant development. 

The development of lateral root primordia has been investigated in excised roots of Vicia 
Jaba, Pisum satii'um, Zea mays, and l'hascohis rulgariscultured in White's medium supple
mented with 2% sucrose and compared with previously published data on such development 
in primary roots of the corresponding intact plants (control roots). Primordia were pro
duced in each batch of excised roots over the 6 day culture period but at a lower rate (no./
day) than in the controls. Such primordia in culturcd roots of Zea and Phascohus completed 
their development and grew out as lateral roots over a period similar in length to that found 
in the controls, but with a cell no. of only about 33%of that attained at the time of second
ary emergence in the primary roots of the latter roots. These lower cell no. were at least 
partly a reflection of increases in mean cell doubling time over the period of anlage develop
ment investigated in the excised roots relative t the corresponding values found in the 
(.ontrols. It has also been demonstrated in the course of these investigations that lateral root 
primordium development in all 4 species is at least biphasic and possibly tripliasic. (Aulthor's 
suimnarr)C02 

0223 
14889 .REFI. .. DI ROFT, NI. DI); VEROUSTRALTE, F. 1976. Ethylene
production and its relation to growth in 8-day-old, etiolated bean seedlings. Archi
ves Internationales de Iivy;itoeie it de Biochinie 84(5):1362-1063. Engl., 3 Refs. 

Phascolus ruldaris.Plant-growtlt substances. l'lant development. Cotyledons. Seedlings. 

Ethylene production was monitored in 8-day-old etiolated Phascolus vulgaris cv. Limburg 
seedlings grown under standardized conditions. Ethylene production/in tact seedling ws'as 
about 30 pl/l. Removcl of the apical meristem, cotyledons and/or leaves did not affect 
ethylene release from the remaining plart of the sten. When the embryonic axis was cut just 
below the hook region the upper part of the plant produced about 300 pl ethylene/i while 
the basal part produced only 15 pl/i, and growth was minhnal. When cuts wvere made closer 
to the apical region or to the stem base a gradual decrease in ethylene production was ob
served. Where the ,pper part of the stem had a high rate of ethylene evolution, the 
cotyledons ws'ere still attached. A close relationship als,, appear'd to exist between growth 
of the embryonic axis and ethylene production. (Summarl, bY IlorticltltttralAbstracts) C02 

0224 
14822 BIRIARTY, L.G. 1980. Stereological analysis of cotyledon cell develop
ment in Phascolus. 2. The developing cotyledon. Journal of Experimental Botany 
31(124):1387-1398. lngl., Sum. Engl., 19 Refs., Illus. 

Phascohsvulgaris. Plant development. Cell division. Cell structure. Cotyledons. Plant respi
ration. 
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Quantitative changes in organelle vol., nio., and area dUring cotlyledon cell dcvelopilnellt ill 
l'haseolus rulgarisare described during the early period of reserve protein synthesis. Rough
endoplasmnic reticulum underscnt a 400-fold increase in area/cell and also changed in shape:
clanges in mitochondrial vol. did not parallel the chlunes xshich occurred in respiration rate;
nuclear vol. increased. Relationships betsseen cell and nuclear vol., DNA content, and cell 
wt. arC diSCusse d. Platid division appeared to occur ill steps. (le hors sumirtv) ('02 

0225 
17340 POZSAR. HI. 19 80. Peak levels ol endogentous cy tokinins after decapi
tation in leaves of leguminous plants: increase of protein and chlorophyll contents 
and photosynthetic "Ct). fixation. Acta Aronrofinnica Actadeniae Scientiarum 
ltungaricae 29(1/2):47-50. I nel., 21 Res. 

Phascolus 'nulnar. Cytokinins. Seedlings. Leaves. Protein content. Chlorophyll. Carbon 
fixation. Plant developmen t. 

I'[\o \\ k. after the dtccapitation of plants, tile eiidoe tolti c\ tokinns ill I/tawolu,; rularis 
lcavc increased 8-told compared iith the level in initact plants, total N increased by 28%, 
protein N hsy 65%, chlorophyll 1y 35%, and lphottytllictic (, by 97%. [lie C:N ratiodecreasedtrom 1.65 to 1.2 due to increased prtin yntlici.s+\lccliainis responsible for 
these clhances are discused ill the light of earlier %%ork. iS iomnav /,I I'ic!l (rop Al stracts) 
('02 

0226
 
16706 PI11IRS..-.. .: SIHARP, \\.R.: ('RU(tl 
 ()... 1975. The culture of 
I'hascols rul.ars leaf explants. i Sharp, W.R., Ci oconto. O.. Gros \tli and 
developmtental pltlso.. o f !'lt17Sros tle'i)ri, I\ cpot t. 'iracicaba-SP, Brasil,
I scola Superior de .*\ticuhtura I Ill tie tlifto,. (entr he liergiai Nuclear na 
Ag r enu Itlra. pp. I t . 1uii,., 7 Ret,., IlIw,. 

I'haveolh.s ru,ari. I.eaves. l'lant tissues. (ulture media. Indoleacetic acid. Auxins. Mor
phogenesis. Grow ti. Grin \h-chamber cxperimcnts.
 

Latill Iqu.IarC exp . \\Cic coId Lted %itll 10 elpli.atiotLi iftrCaiitII0'to ithtdC and control
 
both seedlhil and root Itiorphocet.ieis 
 tot ca!" Sctitos of beu':ll var. tico die ouro, sterilized 
and cultivat.ed in 10 itt of moditied \lihkl and \laltli's s tatiti and salts agar iediut, ,
supplletiienitedtl ith 20 -,,1 sucrose. 100 tie./ moitol, 2 / ciciti hIttlrolyssatc, lagar, and 
varyiii t'tllicll. sif ilteractin, rokttltatier, I uxitis id (vt'ykiiliiist at a p11 of 4.5. The 

ractiouts rentlollss !Iltlu differetilutct ctii. oi 'rok\nll L'tats) \t.,ft, tCStCd: I I)0-100
ile IAA:' vs. 0-10 nig kinctitl/: i2) (1-10 I1 NAA / % O-P) .in.ikitictin 1:and 131 0-10 Ing
I/sA'I \s. 0-4 in, /catilli. All culture, 'olcr5 p1aced in 'ottrtllcd cti'ironiiiciitat ciaibers 
durinii 3 \ 1k.. callus (\iIua sca1lei t-" clterswhicth rosmli and r),t iliducti~ll (visual
scale ol 1-3) \crc isscseil. Means serc detecriniued fti The,,c paraintcis alid \ere tcrnid 
callus .,'roslIt index ((t1 and root imorpho-enesis ildc\ t \li). lesl. lic :bcnie of IAA or 
kiuetin induced illi. iallus !1ro\ th ((;I appro\. ! : Iopitial callus loss th \,a.t obtained ssith 
10 m "IA\ /f I tug knitetin (GI 4.69). No stillificallt itlhiit1uiti \\ , olersctl \kitlt high
CtitCi. of eithtr of thee factor,. No root induthitoin \ts obcrscd %\lh 0-0.2 Ing kittetini,
ititipCindslit ot I NA ct.;OCl., the sute \was obscr%, d ill ahsset.ce ot IAA at all colcll. lest 
root uitiUtllll occurred Nsith 0.4-1.0 tlic knctinti and 7.5-10.0 t, I. XI: kiitetin appeared
to be inhibitors at colelin. - I itc/1. Iii 4cleral, at all kinctin COuc. allus cro\ th increased 
with incrasit. NA.\ conuch.: optitlal root Illfrlshtt.Clle sis %%Is ollttutll \kithl 10 til t' 
both kinet and NA,\. Althiul excetllCt call.s atL root ros th a' otained at ahuitost 
all IAA and eatill coitcll.. optiiiuii grsth Ccurc! ill hoth saes \t Ith 0.1-0.5 tng and 
7.5-10.0 ti! . Ip.Tle I lp. illti bif'ai tItu muloth an1d rtt\lcttissisratc t 
iiorphecsis by :uxiti and cytokinin itetmi. ill the ilvlil testc(s Zeatin vsas Itre 
eftective than kinitin: it also shos\ed hdie,r c.ttr,phic rot tittuctulti. [ihe itIduction 
of' chlorophyll prioducition ill tile calls cells b\ zeatill ssas CtisiderCi to bc all imiportant
step towsards seedling growth induction. f'Sumoart hv A.J.C. Trani. hi' i... I.) ('02 BOO 
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0227 
16005 YOKOYANIA, N., NAITO, K.; SUZUKI, II. 1981. Benzyladenine-en
hanced cell proliferation and -suppressed greening in attached young bean leaves. 
Plant and Cell PhIolov 224:623-627. Fngl.. Sum. [ngl., 12 Rfs.. IlIus. 

J'hascohs vi4iaris. I'lant-gro%th substances. Cytokinins. 'lant tissues. Leaves. Cell division. 
Chlorophyll. Nucleic acids. Proteins. 

Chanees ill tresh wt., cell no.and i'e, and constituents %kerestudied during the growth of 
attached youn g bean leaIves after hI nzyiadeninc (BA) treatment. 13A brouh t about the 
increase in I)N.\, RN.A, :and proteit contents and TrCslI t. as wCll as tie tmltporary inhi
hitiom of, chloroplINl accuuiilalioi iln,.to,) incL leaves. After a lag period for appro\. 12 h, 
BA stiinulatcd cell d1vi,,iol bit Hot Cell expansion. :\t increase in RNA content occorred 
during the lav pcriih of IIA-iidUced cell divisiont growth. Llutohr's smmari) ('02 ('03 

0228 
10028 \\IlAl 1 Y, JI.M. 1980. Plastid gro\sth and division ini'hascolhxrvucariv. 
Ne\ PI' tlotist So 1-115. I ntl., Si . I iin., 20 Ret'"., llus. 

I/aseulu rulais lPlant develoolent. ILeaves. (hloroplasts. Cell structure. Cell division. 
Cytology. Electron inicrosopy. 

Tic si.eC, And nt). Of pitlhlS %%ei determined Iii tile cels of the uppe epidermial and upper 
paliade Ia Cr, Iuritel,dcvlopmcint ot tihe primar\ leal of"I'Phaycos ioharji. Plastids of both 
eltidcrtltal aitd paht.de cell' di \ide at all ,taC' of pli",tld developimit, buit diViIoin cCases 
sot)all lit.' platidl Iecc lte Illatilre. liet ' ''C.Sol )!a't*,li dMiiion invoI,'es both e.\_ 
tenisiot ltr th andt 'i,lst. Iuri, .'ro i\%thof tile primar. lcat kxitltii a 'ed develo ino oil 
tie palL it pllt slast i. i bothi tile CI)Ildernal alld til palisiad cell, silo\\ little overall 
.,rm i h ll sil c. I)urui, ,L'erntlt tll, epidermal cell platid, relltaint stitall out p ,lastilsit pali
satLL' ceLll', tinhi c~ltTilablk ill s/c a, tie leat e\panlds. lopllatioNs of ptettially di
viditiL ilIstid, carl Ic ticltitiic1 I), tle ciharaict'tIStIc istrbutiIi if their sic cla IaIes M tlic . 
iel-li ke ! yit r l li .. CIr.c t-r in I s lt ti c dliaipe. ('Cellitvtioit take, place duritg 

dsehpCnlI t I the pr ir11 lIt both prt ,r to ald lIolit)\k ii dotllallc' . Ilastid dlivision also 
ocCitr. dulritng thIc',cf 2 peitod.IlsLener. \sitiniii each cell tile pla ,tids to lnot di ide in 
S~liciiron. Nor arc the piwLd, Ot cCliad plastid division syncltrIIiizCd., f'r tilL ilastids 
Continue to d ,lde dltriil, tile plae ol 11at\. leat C.paitsioi. M10ti cell uliistn has ceased 
but M iCellC e\trtlioti coiiittticN. Ili the prilary leaf of //iasolii tIle ecrall itI. of ctlseN 
of plasttd divi'tott e\cecds tiit o cell division hi bet\%eei 2 and 3 cycles. .- tlUrs .tiotni. 
1') ('0 2 lOO 

0229
 
15867 ( ASI(O, I.R.C. : INOK, 11. 1977. Ffeitos da aplicaq o de retardador
 
('C('U) e acelerador ((;:%) de crescimento na morfologia e produtividade do feijoeiro
 

(l/hascol it .ars L. cv. ('arioca). ILtL.tcis ,t a growth retardat I(CCC 71,t a
 
,Lrmith rotir (I/ I cult ludct a d pr,,httctio'i it hca tr. Cariotal . Allai ,
 

da I scola Superior de A,ricultttra Lui de Quciroz 34:281-293. Port.. Sum. Port.,
I ngl-., 16 IRel,,. Ill1u. 

'hasuolos rul'arits. I'lant-grosth substances. Gibberellins. Plant development. I'lant anato
my. Yields. Greenhouse experiments. 

1lilhr,,thl) and (A 
rioca %\erestudied at 3 diflerent clilcn. of ('('C 3500, 2000, aild 4000 ppmn) aLd OuileCottCl. 
of' GA (50 ppt I. I'reatnten xxiti ('(' 500 ppnt- GA 50 ppnm imcreaed bean plant height 
and ('C(- 4000 ppin - (I.\ 50 ppnt reltLcetl heitiht. .\lplicatiOt of ('('(' 50) pp[ + GA 50 
ppni or C('CC 200 ppni F (..\ 53) ppn increaed plant leaf" li. C('(' 500 ppli + G\ 50 ppn 
promoted allincrease Ili the internode length and ('CC' 4000 ppm + G.A 50 ppl reduced 
tile Iigth of itterItles. Alticatiotl of ('('V 500 ppin + GA 50 ppm or ('('C 2000 ppl 

[lie effect, of 1 trinctli%lattlitoniultl chloride (((C on bean cv. ('a

+ GA 50 ppn increased the leaf lentith 5 days after the treatment. ('CC' 500 ppnl + G A 50 
liptn promoted hii her tlow eringii rela tion to tie check. ('luthor's sumari'j ('02 
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0230 
KNI ('11 II)SI 

increases stomate Inmbers in IhaidI( dll uaris lcaveus. 142(4 

14984 O)'[I \RY,' J.\VI.; . ;.N. . I.cv:ated U0), Concentration 

ii IHto!allical ( j./ettte 
438-441. 1nil.. Sum. I nl.. 33 Rcfs. 

I'/w.wiohts iluari. Siomata. leaves. ((P,. n tttll. (,mi~nll-chal)elSeetlings. Nutrielli %hn 


experimelnts.
 

,

Hea*ll \\ereC o_[l\ ll un~tdcl.1 , 11M; 0llt'l, 1J I 111't'\\.I, 110s.. 1 CH( ) d th i 41,( Ll 12(10b 

Xillit.lcInt il l.'zi'cc a it ti. ,lIi".iI C, 1,I1ttlihac . il..tiil mthill .toi ldla 'll lIltj1 ' m 

'i -,iiili,..'t ,i hl }0ti r ll Id?,.it j , jI lt tcl it lilt, . o(tllL , to lallit). ,It "t'lii.ltLX 
CAtlula'd l t dcll,lt.\ Il ' 1"al , "l..lll, cl for IM 11h 1-.1i )I lilthetit ld~t 3l I ,titc[ 1j' t',s 

IcA. It \\ t dl 11,1'iti 11"( CO Cct'll. 1' 1 ,ciiiti 1i 1iti-1t, 1 lilt' tc'c1i. file 

l:irtc :hc c .Ithiu l , 2 

l tic Xi l t II 

a, iw Ic,it.e.i. ",l a ('( 

Si1 ' also 0234 (J2,023' 



C03 	 Chemical Composition, Methodology and 
Analyses 

0231 
16489 WA,)IRt)P. AJ.: POLYA, G.\l. 1980. Ligand specificity of bean leaf 
soluble auxin-binding protein. Plant Physiology 66(1):112-118. Engl., Sum. EingI., 
34 Recl, IlluN. 

Phaseohs rul.uwis. Proteins. Auxins. l.eaves. Indoleacetic acid. Inhibitors. Cytokinins. 
Gro\ (th.Analysis. Biochemistry. Plant pliysi(Aogc;d processes. 

le soluble lean fcat au\ Izi-hinii proten 013'tP) had a.hih affinity for a range of auxins,
includine IAA, NAA., phlc ti icaid, and 2,4,5-tr,.Iloroph enoxyacetic acid. Bean ABP 
had a high affinlty tr a'.in tli.L,prt mhibitor, and antialuxins. The specificity of'pea A131)
for reprewntative au\m, , a i tilal tI that 	 tound for [)eall AWP. Qualitative similarities 
between tit- liwaid ,pecMits I, hcan AIII' anid the slcciticity (it auxin-induced bean leaf 
hlpollaty proVIdld furthe evdeiice 	that .1IP cold hind auxins in vivo. The high incidence 
of ABP in bean leaCS Alld the l'ch alitiit ot thl, proteil ot aUXiins and auxin transport
inhibitors sugeested possibl tlunctiins for Al,,' It auxii transport and/or auxin seques
tration. (I:.tractl felt nUlra " guonri ') ( 0t3 

0232 
15899 ML NSO'\, R.1. NI ISON, %k.1. 1973. !'rinciples and practices in plant
analysis. hi \\a,h, .M. licaton, J.li.eds. Soil testing and plant analysis. Madison,
\\ isolin, Soil S. L:ne.oietyof America. P1. 2 23-248. Lngl., 77 RefS., IlluS 

'haseoht vllguri . Yields. Nutritiotnal requirenents. Minerals and nutrients. Plant assini
lation. (;rosth. Siil , ater. (iultk ation. Ixperiment design. 

flit: basc princi'lc,C l, t an,l,, ire discurscd kltll reference to crol yields in relation 
to itutrieit 11. *uipl .li d.ch It\in l rclationhlips), ph.ioloical crop mtaturity
and iti 1%., %ltrrtlu]pn.nt oilier la.tor, (,oil imoisture, temp.), and in relation to a
multiple r ai'ressihi IIcplant \SiS practices discussed include the deterniipfi'h. il 
nation ot the total nutrivnt uptake t crtq. IlCe relatioship,,are illustrated by reference 
titudies on('11,f,,brollrC ltlcire, Iallian r, erass,. grain nuaiie, soybeans, wheat, cotton, 
rice, urroundnu ts. putties,. 'snap Ih,i, Stair millet, aiid sugar beet. (Sumnarv bi Field 
Crop- I bYia(ts (03 )ll 

0233 
17323 I)1RIIYSIIIIRI . Mt ., II.P.; ('AIVALIIO. M.T.V.; (ROCOMO,I 	 VILLI 
O.T 1981. Protein profiles of' Brazilian beans (Ihascolts ilu,'aris) obtained by
electroplioresis in ,slabs of p oyacrylamide gel. Iiercia Nuclear e Aricultura 3(2): 
100-109. l l., Sum. I nl.. Port., 26 Ref,., Illus. 

Phaseohis vulgaris. (ultivars. Proteins. Seed. Analysis. Composition. Biochemistry. 

Profiles of tIe prutein CoUpositions of 6 s;aimples of Bra/dian beans \crc prepared by use of 
discontintious lec trophir.,is in slabs of pilyacrylamide gel. No difference was detected 
between the profiles of closely related samples; however, the profiles of samples frotm 
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different var. were not identical. The possible relevance of these observations to bean imn
provement programs is discussed. (Author'ssummarY) C03 1100 

0234 
16013 WILIIELM,J.; \WILIII LIMOVA, N. 1981. Accumulation of lipofuscin-like 
pigments in chloroplasts from senescent leaves of I'hascolus rulgaris. Photosyn
thetica 15(1):55-60. hi'gl., Stuf. ligl., 12 Refs.. Illus. 

Phase'hos rularis. Plant physiological processs. Maturation. Leaves. Chloroplasts. Plant
 
pigments. Light.
 

Tie contents of lipotousc in-like pigminents in chloroplasts from 8 and 36 day-old prinary
 
leaves of I'hascolos Ilg~aris Nere conpared. An accumun llation of these pigments was ob
served in cx tracts from senescent leaves. Lipofuscin-like pigments from chloroplasts had
 
similar tluorescence properties \%fitl pigments from anim al tissues, but they behaved differ
ently to chan,ges in pit (acid-base). The accu inulation of lipofuscin-like pigients in chloro
plasts of senescent leaves is apparently a coiise(lcnce of aging processes. /.1lthlor s
 
stmmarui ('03 ('02
 

0235 
16473 BL(.LINI, R.; VII ALI, A. 1981. Genetic variability in charge micro
heterogeneity and polypeptide composition of phaseolin, the major storage protein 
of Ihascohs mh ari, and peptide maps of its three major subunits. Physiologia 
Plantarui 5 2:9b-100. I itel., Sum. Ingl., 24 Rets., Illlus. 

l'Iaseohis rt,ar. Ithaseollins. Proteins. Biochemistry. Analysis. Fnzymes. 'rotein content. 
Seed. 

Mil. polylorpImsu of phliseoilm, the imajor stormce proteimn of /Iil'hlits rulmtgaris, and 
structural hotoltv oI it,subunits \cre iiisestigated. A high degree of charge heterogeneity 
i :asevidenced bN isoclec tricfol siwil. (outmparisotn uitouuli hase~oliiis isolated fromta 7 differ
ent cv. sliuos Ci genetic valiabilit. both illiksolectric focusin1g pattrll and subunit co0|1")o
sition. Ilossever, trvptic peptiede maps of thes phaseliis sscre %cr\sinilar. The 3 phiaseolin 
suhumit isolated from cv. (;reiislCvcS \%OrC by aftcr limitedcotilpamed peptidC uuaplid ,' 
elZyIuatlC digestioii, havimeg very simlar priunary structures. .Ittlu/os !iluuI)ari' ('03 1101 

0236 
16081 MLI i 11, K.A.: GRI1(G, J.K. 1978. [ffeets of gamma irradiation and 
periodic sampling on primary-leaf amino-acid composition of I'hascohs rlgaris 
L. cv. Blue Lake. Pakistan Journal of llotary 10(1 ):107-111. Elngl., Sum. Igl., 13 
Refs. 

Ihascohs u'lgaris. Seed. Irradiation. Plant development. Leaves. Amino acids. Composition. 
Analysis. 

IPhas'ohsrularis seeds exposed It)acute "t-radiation dosagces of 0.5, 1.0, 1.5,3.0, 4.5,6.0, 
and 7.5 kR froin a Co 4500 (' source \ere grown ilia glas,house. Primary leaf samples 
collected at 15 days after 50% cermiination the control ,ruotLI. used10 ailul ill were to esti
ilatC lbiocheiual stinumUlatlo based on amino acid conpositims. Radiationm and the 
develipliental stagc signitican tl inltilemced tile COlM)omtiomms. wereatnino acid Increases 
significanmt for histidine, threonine, erine. mid isoleucine at somtie exposures. Lysine, tyro
sine, phueny la luiue, and prOlin¢ ilecreased. Chanmees in valine %\cre erratic. Aspartic anti 
lutamic acid increases and the ariinine decrease wCre couslciten . Most allliuto acids de

creased front aspairtic acid, and plenyalal10-15 days after 50% gerutinlatioii, except 13Silmy, 
nine MhicI increaseil. Biochemical processes mediated by ecnzymatic activities and irradi
ation are thought ttirelate to amino acid variations. (Soummari /).I Crop I'l1'siology 
Abstracts) ('03 
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0237 
15873 DIXON, WA.: IROWNI .I \\A:IJ), \I. 1980. Modulation of L-plenyla
lanine aimuonia-lyaset by pathway intenucdiats ill cell suspension cultures ul dwarf 
French [)ail (I'hazluw rulrji- L.). Plainta 150:279-285. Sui. 27I ntl., I ngl.,
Refs,.,illsm.
 

I'hP/liaolu" rt.ad,. I'larnt physiological proccss s. Plant physiohgical disordcrs. I'neymts.
(olhto trihtiIII !hh'ftlt nlti,mum. Ilost-plant resistance. Iiochemistry. Analysis. Plant
 
fissucs. _uitire media. ILaborat)ry cxperim ents.
 

li llncreic iII ki\tr.tctAIlc plicli Llaiii ;iiilituiiii-y ,,(I1\IA\( 4.3.1 .. ) actiitv iidu.cd 
illIrclich hcmnl "-,ll.I 011ti illvcIl pIlI ll rc."ill,c itotrcttl. 01 Ui ribonull atltoclavcdL1cawI ibited \ dkhliti~ln O,tile ~lIr i( It~lA \k inhll 11 IIhCII\l O t It~inlttrinctiatcs Cilnnanmit 
aicid, 4-..'outnatri lcrtlli file A'ffCctivCICN, .il or aidl. Of lnkka,iS., ilnlhii inlthe order
 
ChIlaIllik. cil -I- i.Uliliic icid aid. ('i alnlilc ,ils ihilibited tileI 'AL.
4 -Icrllic icidi 

,-tiiit t I l'I i d dllitil o t NIII
tit.i It\ ilhe tI)It Ii ilitaIlle CIc Of IrcI c'llturcI)L,2lill .\dditio~l 11I,..I" N ) Ofl lt.' pl al%\\ elOf \'Mt . Il m Inlt'lter it it' l l tules at! tile 

tme t l ilitil I ril) IIIIt ,lC, L,i,'\ llidiic re pollc , ralll.' tutu ilhibition It, 30
40,, imil ithm I lit'PAl Jtltlt\ 1.>iUslr'd :Iu. 11.1 i l il,l idulitii o" paolf' ay inter

MIil.it ',>to , hItUtc,4-5 
 Ihifter iiO l'Icc trltlltll, Tiil Iillctr..' tlli cud by equally

rapid uIcIliiic- .ALti\tM ,A. I. I\'l IIle
I PAl utvd. .iiIIIlllc ,Ii-ti lill:teNMItLI l -SCill 
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16,7I I I 11.1 l . 19)81. Il vit
stability and inactivation of peptide hydrolases
c\tractd from /'/i.,i,,i;i Idta LeiI.. Plint aii (Cell 2216):1095-1104.Ilhysiooi,

IWI':..
StNil. I 11"1.. 20 R~L11,MlU'. 
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 'lPha'i/hci I tl'd: . l'rolcin,. Anmino acids. I n/vinis. Leaves. (otyledlos. (rminaltioi. Sted.
 
Plant pliysioloicdal pr)cesses. lihociiinliSir'. \naly si.Laboratory exlperiments.
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1f4,42 11 11-,, 11.\ . I I[ ',l1 I I I I" lI. I \ko kinds II prl teillglycosylatio ln
ill a C J)lt,ai)onll of 111N\ al'.Ct'li-frt, l f'romdt-,tCl(l)illg!t()'Ly-d()n. ', '/,,i%, l Plq
i tln 
Il,,hr\ , hi 28.4-20)1 I wrl.2 lRk, 11llil,,I w1l,Sum) ' 

/'//,Is(,H
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try. P~haseo)llin. I face.rst physiohogical lproc.escs. Lal)m)alory c~lmCiments.. P'lan! 
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1-'3'74 N.,\C.I:\ KA. PA N ARD~iIIAN, NA. 19)81. Ili vitro effect of' thiti
beitdazoic til e'iiyict of' plaiikt ies. Inimit.~ Jo1101:1 of P1la1t Ill\ iolopy 2412h 
104-108. 1 I1!-! S1011. I wd,1, 15 Rekx. 

l'I clu011 Illt' II . ltla it -gro\%fi suii a ieis. Pl ant pihys~iologic al p rocesses. Pliant tissu0es. 
Cultuire mledlia. MliOlltotlia. ( ell stru~cturie. Unzliyites. Blioichemistry. 

lilc ljl laCtl,Al %StI 1111,\ItI;Ixt' ILxIlC\rILIa capT11-C f iltlu: I Nk1 tie li OfcrIllUil[tal. by 
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17333 ESCALANTE E., L.E. 1982. Efecto de ladensidad de poblaci6n sobre elrendiniento en grano y sus componentes en dos variedades de frijol (Phaseolus vul.
garis L.). (Effect ofplant density on yield and its components in two bean varie
ties). Tesis Ing. Agr. Iguala, Guerrero, M6xico, Institu to Superior Agropecuario del 
Estado de Guerrero. 81p. Span., Sum. Span., 48 Retfs., Ills. 

Phaseolus vulgaris. Cultivars. Plant habit. Spacing. Yield components. Yields. Dry matter.
Stems. Seeds. Pods. Abscission. Leaf area. Developmental stages. Mexico. 

In exptl. tields of'the Instituito Superior Agropo'ilarlo of tilestate of Guerrero (Mexico)
from 
Dcc. 1980-March !T11, ;h' p,,.r:ormance of' bean var. Canario 107 (determinate
growth habit) and Michoacdin 12-A-3 (indeterminate, small vine), cultivated at different 
plant densities, was studied using yield and yield components as parameters. A split-plot
exptl. design was used with 5 replications and 10 treatments that combined the 2 var. and
5 plant delnsitiCs (17.6, 21.3, 26.6, 35.5, and 53.3 plants/i 2 ). Var. Canario 107 and Nfichoa
cdn i 12-A-3 were harvested 87 and 101 days after planting, resp. Results indicated that Mi
clioaci.n 12-:A-3 had higher yields/plant and per In' than Canario 107; changes in plant
density did not atTect yield/m 'ftor these vat. A mechanisin of compensation between 
yield/plan t aid the 11o. of Iplanits/ni 2 worked in such a %%ay that atlow5erio of plants/in2 , 
yield/plant was higher. Yield and total I)M production/plant showed highest values at low 
plant densities, tending to decrease as density increased. Ill, av. NAR, and av. RGR showed a similar trend. Yield components that showed the highest correlations with yield were the 
no. of filled pods (r = 0.86), the no. of normal grains (r = 0.84), and the total no. of inflo
rescences (r 0.81). Total dry wt./plant and coefficients of correlation with = II showed 

yields of 0.96 and 0.74, resp. (Author's swnmarm.. Trans. hi L.M.I.'.D00
 

0243 
15898 PONS, A.L.; BARRI'O, B.A.; SICCIII, V.A.; MARTINOTTO, V. 1980.
A cultura do feijoeiro no RS. (Bean cultiration inRio Grande do Sid). Porto Ale
gre, lBrasil, l)epartamento T~cnico da I'ederaqq¢o das Cooperativas Brasileiras de Tri
go cSoja. Serie Trigo e Soja. Bolctii T'icnico no. 48.3 1p. Port., 17 Ret's., Illus. 

I'haseolus 'ulgaris. Cultivation. Climatic requirements. Soils. Soil fertility. Soil analysis.
Nutritional requirements. Agricultural lime. Diseases and pafiogens. Disease control. Injuri
ous insects. Insect control. Stored grain pests. Nutritive value. Brazil. 

The different factors and steps involved in bean cultivation in Rio Grande do Sul, Brazil, are
described. Climatic aiid soil conditions given and aspects onrequired are soil conservation,
fertilization (organic and inorganic), soil amendment, and symbiotic N fixation are de
scribed. Recommended that available, planting times, soil preparation, planting andcv. are 
cultural practices are discussed along with weeds and weed control (mechanical and cheii
cal), pests and their control (Caliothrips phaseoli, tinpoascakraeni'ri, Agrotis ipsilon, llas
ntopallps linosc'lhs, :'pintotia aporcma. Diabrotica slmccisa, and letranichus spp.), dis
eases and their cultural control (especially Colletotrichttm lindcnnithiantni, Uron 'ces pha
seoli, Isariopsis griseola. .Vanthononasphaseoli. X. phascoli f. .tiscans, Pseudomonas phaseo
licola, BCMV, and BMV), harvest, storage and control of stored grain pests (Acanthosceli
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des obtectos). Aspects on crop association and rotation are given. The current situation of 
production and its perspectives and the major problems of cultivation and their possible 
solutions are analyzed. Finally, nutritional aspects of beans are discussed. (SutnmmarY b l.J. 
C.Trans. by L.M.F.) D00 F00 E00 
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17355 INMPRESA I3RASILIFIRA DE IPISQUISA AGROPI-CUARIA. CINTRO 
NACIONAL DL PESQLUISA ARROZ, FEIiAO. 1981. Recomcndaqies ttenicas 
para o cultivo do feijoeiro. (Technical recommetndations jor bean cultivation). 
Goilinia, GO. Circular l'cniCa, no. 13. 43p. Port., 13 Rels., Illus. 

lP/aseolus iulgaris. Climatic requirements. Soil requirements. Cultivars. Planting. Nutritional 
requirements. Bacterioses. Mycoses. Viroses. Disease control. Chemical control. Injurious 
insects. Insect control. Harvesting. Agricultural equipment. Storage. Brazil, 

Practical and technical recommendations, elaborated by the Centro Nacional de l'esquisa -
Arroz, :eijio iCNPAI.), Goiini,, GO, Brazil are given for bean growvers. Aspects described 
are :climate, land preparation (plowing, p1lcorrection, and fertility), selection or cv. for the 
different states it) Brazil, seed treatiiient, plantiing time in itonoc) lture and in association, 
0ced control and NPK fertilization, Letncacna leuccephala as green manure, najor pests 
and diseases and their control, harvesting (by hand, mechanical, hand -mcdianical), tvpes 
of cv. recommended for each state, and storage condition. (Siomiariv h,C'..(G. Tranis. by 
L..i.F.) D00 1.00 1:00 

See also 0329 0342 
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DOI Soil Water, Climate and Fertilization 
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16712 URBI.N 'ILIO, G.; ('ARI)OSO, A.A.; VII'IRA, C.; FONTI-S, L.A.N.:
TIlIIBALIT, J.T.L. 1980. Doses e modos de apliea ao do adubo nitrogenado na
cultura do feij~'o (l'hascolus vulgaris L.). Rateys and methods of applicationoj
nitrogen .1tc'tilizers oil Ieanv}. Revista Ceres 27(151):302-312. Port., Sum. Port., 
I5l., 15 Rets. 

Pharcolhis"i'daris. N. Fertilizers. Timing. Climatic requirements. Cultivation. Yields. Field 
experiments. Brazil. 

Two expt. witl dry hians %ere ca: ricd out during the raiulll :111d dry seasonIs at Vi 'osa, state
of' Minas Gcrais (Brazil). Ircatlentts included 5 levels of N (0. 40, 80, 120, and 160 k'/ha),
each level applied as fol, lc (A) the mhole levl ot N fCertilizer applied as side dretssing, 
approx. 20 days after bean cmetlrccvl:c: MO)the SSIIole level applied in the furiow at plan ting:() 1/3 in the hlurr\ at iltijng and 2/3 as side drt'sSlle 20 days after emervence: anu '1))
2/3 !i tile Ilurio\ at plantin, and 1/3 as side drcsilN 20 days atter emcrgence . Cv. Ricobaio
10t14, anl ildeterminatc. short %-life plant type, \\as Utili/ed. Urea \\as UNI.l as the N source.
Both lxpt. reccived tite ftollhoiss U11ltlur lt crtiit:ltion: 500 kg 1 sphate andinplc qperplhtSl
40 k, pltasium chlorid';ha. NIo siillcalnt effect oIIappliatioi lttllo ds oil seed and straw
yilids S\%as t0tind. l)ntill' th lailly s l sln. beall ald stras yilds ilcreasel \ith increasing
N levels. l)Urill1 tile dry Season. N fertilizer also affectei the yields, (ut no significant
diff'renCe \\as 101lld alttIMllg the treatments that received 1';t)i 40-100 kg N/ha. The higlest
levels of N. and ill particular application lethod B, call neatively afflct the stand. Iligh
levels Call also Cause beal plant hutlli. S.ltli\ ') 1)0llllllll 

0246 
16443 SOIIAL, L.1. 1975. I1i;a ao de f6sforo e adubayao (o leijoeiro (Il'haseolts
rl'gari\"L,.) en1 till) calmlbisol do estado de Sergipe. l'hslnhrus.1ti.ationandrfitili. 
:a tiill ihl tt s111 ,1 Glmhis.l ti' stall' o¢fScrNilIc). lese Mestrado, Piracicaba-
SI', lrasil. I scola Superior dc .\g ultura Luiz ti Utl,..vroz da ijniversidade de Sao 
Paulo. 45p. 'olrt., Sum. Port., I n1l., 50 R!s., llus. 

IPtascoluv rula,'is. Minerals and nutrients. P. Soil fertihity. Soil impoverishment. Soils. 
Fertilizers. Micronu trients. Yields. I.xperiment design. Brazil. 

I' tiXatioll altil the effects't f N, P, K, S. and a coltposite miXture of tlicrotutrients (LZn,('11,
Ii, :!nll Mo) oil produttit m)llnlll)Il var. \'ageln Roxa were studied.the of c eall Mlulatiniho 
A ('atlbisol soil.represettativ' of' the nlicipality oft Poo Verde, SI. (Brazi'), was used as
substrate. The \\achlnd ittn metho\td ts l tletermine soil capacitylIlt 55as of P fixation
and to deterline mllld test tile 'X- value (itle approx. allolnt 0of' required to control the
effect of P fixation). The effects of' NPK on bean yield were studied using a 33 fac~orial,
illc01plete lock dlsi n. I lie ex pt. \%as c111onducted at the same site for 2 stlbseqllent yr.
iRates of nutrient application \wcrc: 0, 20, ald J3Ok., tIrCa/ha; 0, 50, and 100 k,, triple super
llho0ISphate/la: atli 0, 20, altd 40 
 k potassiuin, chlorite/ia. All plots received a uniformapplication of 60, 4, 4, 1. and 0.2 k'/ha of! ('aSO , ZnSO , ('u SO, borax, and sodium
Iolibdate. A 11. of sultreatlents \o re palIted With the Iflaill field trial to study tile effect

oI1 S and inicrInutrients. lite same rates indicat'd abovc \Were used. Treatlents were: 
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check, without S, without micronutrients, and NIPK + S + micronutrients. lbese treatments
 
were analyzed in a random block expt. It wasconcluded that the absolute values of ' lixation
 
increased with the rate of added P \hile the relative fixed values decreased 1%). Tie expt.
 
con'irmed i tle selected "N" valie of 100 ppm. Yields of coInminon bealnts were signiflcantly
 
affected by P application during the 2-yr expt. No signiticant effects of N, k.,S, and the
 
composite mixture of in ic rotiltrients on bean yieldswere observed. (ludthor's stnu at-)
 
D01 C01 K00
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17348 SARIORA O, A.; ANTUNIS, I.F.; KLUTIICOUSKI, J.;ROCIIA, J.A. 
NI.; TIIXlIRA, M.(;.: YOKOYAMA, %I,: SILVIEIRA, IP.M.DA; GUAZZIELLI, R. 
J. 1981. Sistema de produt;'o para cultivo de feij'o no inverno. WrI'rodtctioi s"Istelil 
for ualt tultiiatim w'wiiter/. (;oiaiiia-(;(), lilprcsa ltrasilcirna tie t'sequisa :\erope
cuaria. Centro Nacittal tie Pestluia tie Arroi. I cij.1o. Circular lcLiica, no. 12 
211p. PVort., illus. 

I/ast uk lid gati. Timing. Tempera tiire. (iultivars. Planting. Irrigation. Water requirements. 
Mycoses. I)isease control. Productivity. (sts. Ilcome.Bratil. 

Appropriate reciolii to /'ha production i minter areholi iil ,,aris outlined antd ceneral 
.erononic Wtatr, ;arc c -oitter:ctl.These itlcldti soil preparatiou, so\. inirate andi plant 
Population. ftrtilizer apticatii, swun\ iiethots aid dates, irricatiOll, coiitrol tit pests 
ali tlielse .alld 1111',: (1 \. Ihe ratio of protuctin costs of irri-atcd licaiisji: is also 
-iven. (Stim ai Ib 1i/I ( )',p Ali/ra( 1) 03 10)I)tItsD 
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16793 ARA\A V., R.; VII IRA, C.; MOINII IRO, A.A.I.;ACARIDOSO), A.A.;
 
BRUNI \, 1981. .Attubaylao nitrogenada da cuItUfra di Icii o (I aihtob iii Iari.\ 
L.) na Zona da Mata tie Iinas (Gerais. imetlrii ,lrtili:Utionil //w ouna dai.\ t'ans inl 
M*ta ,Ii l Mlla (trli.. e'ista 28156): 134-149. Sut..t (cre, Port., Port., 
I nrl., llus.27 Ret's., 

/Iiascoht ril/aris. N. [ertilizers. Timing. Soil%. Soil analysis. (;ro\\ih. Seed. Protein content. 
Methionine. Yielts. Field experiments. Statistical analysis. Biazil. 

Three ,tudic, t , lcrtiliatito of heatis fit Mata area, MG,oerc carried t l the Ztita da 
Brazil. i tic ',tcxpt. xIi tiidiic'ted illVl'oa llti 2 trials %ithi tileiliclodeIcV followiig 
trelatlllc!. nt l"Crttlier: \%ith rIly sitIplC ,Iiperphitpliate 160 k, P. () 'hat, with tie slatie 
anloini tOlsuperr,hI,,litc Mi80k, N/haapplied cmirel\ in the ro\ at planting time: \itli 
tile ounl ,',,Ipcrphttspqlte 1 40 k_,Nha placed iil the ro\%LUriiie 40salC aill platin: anl 
kg N/ha as 15. 22, 29. 30, 43. or alter bea lltierecite. Urea %\as iiskttSide tlrt,,,,ii 50 da'.s 
isthe Source o N. Il onec trial the best method v.asthe application of half of the N ferti
lizerat plimtiim and !!he 15. 22.rest or 29 days alter elnre,'nce. It the other trial, ho\%ever, 
it ksas f'otind thtt th,- p, collin., of the N fertilization \%asnot alsavittaeeoiis tt the crop. Ili 
the 2id study. exp,t serc conducted in 6 localities. Ihie treatmlents \ere 0, 30,00, 90. and 
120 k. Niha :asurea. I vcr, plot re.ic,.etSimple siperplipiite at tie amount of 60 ke,.: 
P. () /ha. III \ic)sa, loit' No\s, midl Leoplina beait respotse to N sas liitear aie posi
tive: i ('oilmbra the spollse \\S tile he reachedi tulratic allt Cstillatel Ilas. .'ielsstiild 
\sitli 133 k!! N/ha, s blte in Rio Ploba atid Raid Stares ito response to N fertiliation \as 
obtainedl. Ili3rd l 5as carried out Viosa and included a factorial of 4 urca levelsstutv ill 
(0,40, 80, and 120 k,-, 732501, veryNia) x 3 heati lines 1732521, anti Ricobaio 1014). 
plot received Simple superphoshalte I00 kg ( Ieall ietd atd proteil content of the 
scetls asi re1a levels lie correlation coefficient be t\cen % of protein 

.: i/ha,. 

increased increased. 

and iiet. iasg/(i N) in bCa seeeds was negative Ir -0.78**) The av. response of the 3 
lilesto the highest level of urea ssas an increase ot the %of protein front 24.2 to 27.5, aitd 
a declease in the aliotitt o' ic,. front 1.20 to 1.07 gi16 g N. (Alidth rs wimmarv') DOI C03 
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14448 SUGI, If. 1980. Dehydration and drought resistance in l'hascohsi'ulgaris
as affected by mechanical stress. Reports of the Institute for Agricultural Research,
Tolhoku University 31:1 -10. I-ngl.. 20 Refs., Illus.Sum. I-ngl.. 

Phaseolus viulgaris. Drought. Ilost-plant resistance. Cultivars. Adaptation. Soil water. Waterrequirements. Leaves. Plant injuries. Epicotyl. Ilypocotyls. Plant-growth substances. Evapo
transpiration. 

Dehtythra tiont atti droughlit resistance ;isalicoted b%' l1leChanical stress %%ereexamined ill Praseolts i'olgaris var. Taisho-Kittoki, Kentucky W\ondcr, and Shirotane-Kinugasa under greenhouse Conditions at the Instit ite for Aricultural Research, Tohoku U. (Japat). Wate. loss idetached leaves was ogrcattov reduced by meclanical stress. The am ount of'relative transpira
tiot %\a:.,also reduced, especially after detaching leaves. Growth retardants also reducedwater loss by Letached leaves. Drouglt resistance increaseLl illstressed plants. In some var.the effect of \\ater restriction I st appeared in the cracking of Cepicoty lregion and res, Iltedini the death of' the apical ileristems. Mechanical stress \\as toundto reduce both the crack
ing and death of apical tteristemS. No plants surviveLl \ hen water supply \\as restricted for22 days, whereas all tileStressed plants survived alter rewaterin,. Morphological changescaused by mtechanical stress, itt turn, contrihute to Ilanlt sourviva iasone offtheir adaptivestrategies under severe environniental cotLtions. (:hthOrs YUM P'ltrl)ll)G0I 
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16446 MUZILLI, 0. 1974. Desenvolviniento do feijociro (l'hascohs 1uolgaris L.)cultivar Goiano Precoce e absorqo de nutrientes em I'unto da acidez do solo Lato
solRoxo distr6fico. (Plant gr oth of u0 C111lti'1r (;Oi1ti Pr'Oce and mitrientabsorptio, r'sgardigsoil achdity in distrop'lic Lato/ Rfixo. Iese .Mestrado. Pira
cicaba-SP, Brasil, Iscola Superior ie Aericultura L.11iie Qt.CeroLZ da Universidade 
de Sao 'aulo. 76p. Port., Sut1. Port., Itigl., 8I1Rcfs., 111". 

l'hascolos ul iav 'lalant development. Soils. Plant nutrition. Soil analysis. Soil fertility. pll.

Agricultural lime. N. 1P.
K. Ca. Mg.Nutrient a',;orption. AL. Soil amendments. Brazil. 

Bean cv. Goiano Precoce plants \ ere tro\ inini pots ntitil iorescenice illa greetlhuse of theI,scs a Sitperior de Agricultura l.iIi dc t iieiroz, U. of STh l'aulo I(Brazil) illOrder to studytileilltellCt
so oil acility ot a distrophic Latosol Roo from \s. Parand il beani growth
anldN,P,K, ('a, ansd Mg absorption. Data for studies otlthe amentdmtent otfsoil acitlit\' were
also sLippliel. Treatments. besides the c0iutril, Cosisted 
 if partial and total aliendilileit o
exchange acidity and increasite soilpll to 6.5, ''ith or ssithout nmineral fertilizationt. The
altituit Lit ailledllellt %%asdctcrinincd by the injcuiation inietliod. 1'o I littestone/lia were
applied for each equivalent mit iii exichangeable AI' to co ipletelv neutralize the exciange
acidity of the oil, or 12 t/ih: \%ere applied to increase soil pllli 6i. Levels of liuiing and
lertilization atfected 
 soil acidity and the availaiility of soil iutrients. Increasing soil pil
to 6.5 ssas slio i to hie the imost suitable sa\'i to 
 ipreve bean cv. Goiano PrCcoce Levelop
iillet and the capacity to absorb available P,K, ('a, 
 and Me. lie effects of fertilization otlnutrient absorptioi by bean plants verified P,K, and (a det'iciencies illthe soil studied. The
fact that N ahsorptisi ssa, not f'avorcd by fertilization may be explained by the high OIN
etitent inlthe ssiil or 
by :,possible viuibiotic fixation of'ttienuitrient by the plants. P and/orK tertilizers tiega tivelv affected M,-' ahSsirptioi by beat]plants. 'it/ir s',oiari) DOI 
( I 
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17353 FAGI RIA, N.K.; KLI ''II'OUSKI, J. 1980. Y'elodologfa para avalia 'odas cultivares de arroz e feij'o, para condiqoes adversas de solo. 1.1lh, roloogi fbr
vl'htat, rice antd /nan cltii'arv onds'r ad'crrss soil co/litiois). (;oiiinia-(;O, lI:At
presa Brasileira sIc l'.sitliisa A:gropeciiina. ('entro Naciimal sIe 'esquisa-Arroz e 
lFeijih. Circular I16cnica, no. 8. 22p. Port., Sum.Port., I ngl., 18 Refs., Illus. 

l'hasoiv rkaris. Cultivars. Nutritional requirements. Soil fertility. Soil impoverishment.
Nutrient absorption. plI. Al. Salinity. Mineral deficiencies. Ilost-plant resistance. Selection. 
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Nutrient deficiency and tOXicit' are sorlte Ot tile Illarll obstacles to obtain ri4!h y'ield of rice 
and beans. These mineral stresses can be alleviated by svlecting arid breedinre ric'e and bean 
cv. suited to t11edifferent adverse soil condtlitiorns. Therefore, reliable, rapid, anild coinvenrient 
screening methods are necessary. IDetailed screeningirlethodhogy foir N. ', K. (i'a, Mg. and 
Zn deficiency and AI, Ic, and salinity toXicitiCs are discussed. (.lltt/ir srorio arl' I,,)1I CO1 

0252 
14032 DL.AZAI,l. P.C. 1981. Rendinlnto ctComink'(o de trr3scullivarcs de Ii

jaTo (I'hascohts rtul.rais I..) ern funq'o da aplica, o de nitrogirnio e tosfuro. ro
loih" i'i'l oft i/tr,',' /icapi culti'ars a' a ]UMitiroll ,if)ijfitI''n c pl,)ih ilS ,appli-IP/IC
cation). Revista lirasileira tic (d'cincii dI SI., 5!1 ) :.A -Sri. i',.r!., Soii. Polrt., I Ii!,.., 
I I Rels., lllus. 

IP/i.seolhsv ,r'irr~s.Fertili/ers. N. P. Productivity. Yields. I'riccs. Incorme. Cultivars. IBrazil. 

lit order to determrine the level, of N ail P alhIs iill. eCOnIomIliC eftlicierecy t' bean ,V. 
Cornell 49-242. Nlantei,_,lo Ilsco I I, arid RiCobriO 1014, I field expt. \%its carried out ott 
a l)istrophic l Yellow latosol in the munisiplilits D)mrii,'os MIrtins, IS lra./il I using'1d or 
4 levels iof' N (0, 50, 101, aind 150 ke/ira, adLt 4 lIelels t I0, 1l0. 200. ijid 300 k lie1/l). 
application of N alld P had i si!'.iticairt elfeCt onlC%5 ALIN. \ tlt the Ii!'IrCSt illcrc e for 

v. ('ornell 49-242 irlali\ ar, i resltlt of the additioir ol P). Ihe ro1,1t Oellollical amontts 
out N anid its reshi. prof'its \iicrc deteirinred oil 1t, t\. I4ioh.io 1014. I'll 3 sc.hlived 
slielt variation if) tile Ira ., ecollloillic v icriC s ', 0 1i !h,, (ilt, 'iI21tsiscis, ot P. 31'. Profit
\ise, c\. ('iCrrell 49-242 \ti lr tlh est. ItllhosedL 1114 J11 rci I I.IM id RiiO.hio I \dl e.-ii loco 
,.lttihor's vropraIr- 1)01 .100 

0253 
16989 i[LA/ I_ A.. ('..\SI ll.l0 1... I.J. 1981'. \plicaeitn It, riego a.1Irijol de 
acuerdo con Ilas diferen tes , Iro'atore hw,mvI , to di.crfases de desarrollo. o, i r'rdm 
er i orI/I ia.''s',. (Ar (ilrbia. (Celrtr lnIrfelnlucril Lie A\,ricul rira I rolical. 

lif'ferelt tro\thstl.,s.i as studled. A rarlrimli.esi Iblock dtisir 

106p. Spalln.. Illius. 

I'llus'ohrs rt'irarii. (Cnltivation. Water 
Yields. I- perim en t design. Co lombia. 

reqtuirerens. Irrigatioin. I)evelorptmental stages. 

'[e effect of irril tir biy IMh\ra itllthr Cyields of Iell I i r, I(A-lI lluar, irpplcul diring 
'\ :INused i\ ith 7 replications 

and 7 treatrerrtsr iii areaa ofi 1.5 Ia i fitlr lui\ s at 1O)) r 12-10,00) plantsliar. hlie 
systeirl of i byIritlin!'rlvitatil uir-,r lt'ed lip's \irs utl/ic'. .,\!roi rllic praCtices iscre 
(hI oe rI eps t ;ritrl dise l,,e control. i rir I , IiI tII l tire trIIellt.R rai llt d1( [ tie kcliI rIo trc 
lreatments I1, V. anrd VI irsei~a \ater depthitof 202. 27S. aid 28" rir llad yIIielded 1874,
1872, arnid 1831 k'illa, resp. I reatineits I arid III uscl 231) irl .231 rirll illld prdicl 1652 
anid 1521) kelia, resp. "lie :ontol irols kci led (89 kr' h, mid 'xci I I\ 17rI5 n \\ ith 
irriga tion at 'erminatiir anil rlraill durinr tile cro11 C ir'. It 't.1, lstilLdei that: (1) "ire 
waterigs supplying ar usablc \\ Lter irr ic r eth of irppro. 351depthi uf 270 l 
nini) gave tire hilthest bearn yield. 12) Irri-_.catiot at uerrlirratr l ito I depth 0it31) ti allo\s 
the crop to lCvelop until 20 tlys after plintio'. 3f lurii1e tloserirl., 128-30 dsI}s aind 
frluctifcaltion (48-50 days) soil IllOiitrire telirlori shiiul 10 lli iICr than 35 :entiars. 
(Srrmillarr ify .t1'. i. I 1_ / I)01.1)'Iai hw/. .1. 

0254 
15859 SILNI IRA, .M,. 1)A:SI()NI , .. I.AJI RA, ;.M..III IRA, 1 .1. I)
1978. Projeto d1e irrigal;"o por srnlcos la cultura do fecija,. Poru (At furrw 
irr'atio in bean crups). (ioi,iniar4;O, Brasill, I pltres..IIr.rilerra tic Pcsrtllisa ,\gro
pctiaria. Centro Nacional tie I'esuisa-Arroz, l'iiui, (',unieri,, Is nic nio. 2. 
221p. Port., 4 Refs., Illus. 

J'lrasnoltrn irnlgariks. Irrigation. Water requircmenhs. Soil %ater.Agricultural equipment. Bra
zil. 
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A project of lu rr o% irriiation in a I 5-ha area planted to beans on the Fazenda Capivara, 
exptl, area of' the ('centio Nacional de l'esquisa - Arroz, Feij+o (Brazil), during the dry 
season (JoLiC-Se Pt.) is |re senlted. [nlormiati on on soils, climate, and available resources is 
indkded. (alculatint the retuirCLI parameters given including potential and actuvIot~l were 
evalpotranspiration. available \\ater, inf'iltration and curve of advancing, and the calculation 
of basic parank tcr: isater depth, appli catioI time, ino. of clian.s, frequency, irrigated area, 
area irrivated/da , area irrigated/clhalne, area of application, lit). ot f rro\%ws/cliangc, applied 
\ater los,'t r , vOl./'liIri m, ksater vol. of canial, \%ater vol. ol* pipe systeil, size of the 
lUotorpullp, pre, ure head, Iiottorpulii) poteitial, size of irrigation canal anLd \\ater tap. The 
niaterials rettuiredl are illdicatCd. SIIIIiI I' .1.IC..7"als. hevL.M.I.) DOI 

Sc't'also 0221 0232 0263 0350 0361 0363 0367 0372 0374 
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D02 Cultivation Practices: Planting, Weed Control 
and Harvesting 

0255 
17319 KAIIN, B.A.; STOFFILLA, P.J.: SANI)STI), R.F. IIYMIS, ..L. 1981. 
Effects of between-row spacing, culivation, and genotype on growth and yield of 
black beans. Journal of the American Society for IHorticultural Science 106(6): 
719-723. lirci., Sum. [ngl., 18 Refs. 

P'/ase'olns rtulgaris. Cultivars. Spacing. Cultivation. Developmental stages. Tinning. Yields. 
Experiment design. 

Two lines of black bean, 70001 and Strain 39, were cros it ai bctxcen-ros spacings of 76, 
61, and 46 ciii. Cultivation treatments included airll ctltivatcd check aid a single culti
vation at I At 3 plant gross th sta-es: lst trifoliolate cat tull ctparrdeCl, ,rtheski, or pod
cloircatiOn. Runt and Lhoot \s t., and shoot: root ratio ot individtlual plants lccrcased linearly 
as be cCi-row spacilic dccicased., lIJioLCal vield inc:cased linicarl.i as bet \ ccli-ro\ spacing
Iecreased, but scctl iClna\lld Ill did not sht)\ sigiificant respotels to spacin,. None of the 
measured paramcters atacsipniticairt response when the uricultivated control i\as coin
pared with the av. of the 3 treatments. Root \%t. of individual plants and biological yield 
rave quadratic respoles \\ ithin the 3 treatments, both decreasin, itost markedlyxwith culti
vation at tile poI elongation staLe. Pairts of line 70001 \ e ia cer and hIded less coni
pared to those of Strain 39. Seed yields of both lines v .-re similar. Restits sugCest that a
sinle shallow cultivatioll 1a% be Lit for black beani, grow n ini irarro\\ ros\Ss throlull 
antliesis. Althoucih cultivation at the pod elomgation s,as was generally not detrimental 
to seed yield, it is not recnmmnded. ..li h/rr's stimoarri 1)02 KOO 

0256 
16724 KOGAN A., M. 1981. Competencias de nialcias 3' su control en frejol y 
otras leguminosas de grno. (Weed compet itiot and their roitt'ol itn hi'ams and 
ot/icr.grain legumes). Ini Sciiinario de Legouminin r ,as de (;r:no, 2o., Saritiaco, Chile, 
1981. Trabajos. Santiag!o. pp.58-95. Span., 10 ,ef s., Illus. 

Phascohis rutdaris. Weeds. Weeding. Photosynthesis. L.ight. Plant development. Compo
sition. Cultivars. Yields. lerbicides. Chile. 

hlieconcepts of cormpetition aid critical period oif competiitni betw\cen legrure crops and 
weeds (regarding tile factors liglit and s\atcr) are rcvies\\d arid the results are given orf a 
study on bean cv. Seasay and Red Kidney (growth habit 1) aird Ttrtola (growth habit 11)
in competition with weeds Dattrastramoniur, C'onridi'rh aetis, Solarmo igra, V/re
nopoditum alium, Brassica campestris, .-lmarantr/iis dl.'exus, and J'ortithwa ohrracca. Tables 
are included on : proiuction and variation of NIM/plat in the leaves ail steii, leaf area 
(di/plant), LAI, anld yielus f tie 3 Ircat cv. \sceded or tns\cedcd. After 50 day,; ider 
Corir pe titive conditions, irirtola sas the less atfectedi. r c LAI of Red Kidncy and Seassay 
ssere aimost always higher than that of F6rtola, 'ir.hi could represent ai ailvaltagceotis 
Imlotosn'iitirCtic etfricirncy /sirface uit. Yields (kc/liha) iif \cctlc artl sscCdied treatments, 
resp. for the 3 cv. w\ere: Red Kidney (1410 and 3481), Seas\ay (236.1 and 4284), and T6r
tola (449 and 3327). A list of cliciical product; and their rates for coiitrolling weeds in 
different leguine crops is also inCheliliL. (Sumrnarv t, CI'.G. Trans. hr I... I/K 102 
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16733 COSTA, J.G.C. )A 1981. [ltecto de la densidad de poblaci6n en la morfo-
Iogia, asignaci6n do la nlateria seca y de la energia, y eficiencia en [a producci6n
de semilla, en el frijol (l'ha. tlhs i'gari5 L.). (:t~i'c of plant density on tile mor
pholo,'v, distritniol . dr matter ant.l tvite,., and t'fficiency o ectd production 
itl bcapis). ,'sis P110). ('halin 

' 
o, Mexico, l:scuci.. ,L ititial de Ag. itouia. Colt',rnu, 

tie I'ost!raduadtlos. 221 p. Span., Sum. Span., 54 Refs., Illus. 

lJasols i/czari" Cutivars. Plant habit. Spacing. Yield components. Yields. Plant anatomy 
Seed productron. Dry hit!r. Leal area. Food energy. Research. Mexico. 

At exptl. tiels o the L;. Automttlla tie ('tapin go, Mexico, bean var. \%ith different growth
habits e ere used to i I ,,tudi the itt1telcIe of plant dleltoltv tiil the Claniges ill tnorphology 

.and yield parallleter aind tile Litribtiion of )DN antl the ratiant energy fraction absorbed 
by the canopy and 42) deteriline ittle .es attd relatiosislps iul order to evaluate bean plant 
eCITcieey tegtrtlitg yieldl. Var. used s crc: Canario 107 (detertitinate, type 1): Miclioac;in 
12-A-3 (indeterninate, type II): Negro 150 aid o ir d .Mayi X-1 644 1 (indeterminate, 
type Ill. R esults Ittdicated that: I1 type Ill '.ar. had erater plasticity in comparison with 
types I intd 11: 12) the vitr. shonetl ditteece.sK, ill the distributiontioe\%t. (%) in aerial organs;
43) tile laininae sle,,enet) ttid tetiole tad I, er eneres values than branches, pericarp, attd 
seCl; (4) thteie %as a dit'erence in the % distributioi aInone aerial organs \\ hle expressed 
as dry .. t. or etter,.y: C5) loditiled Ill iincludimti laimae attd petiole) could be a better 
paramteter to estiltate plant etticiety \]tell assietitn cattop' dry wt. to seeds; (6) tie 
energy index (11) could he ufsetul to expres, plait eltictenlcy' ill its[l' let eller.v absorbed 
durin,., seed produtiMo. 'Stotmarv /. ('.1.(. I'rancv. hIt 1.11.1" I102 

0258 
16452 1)1L'BI R, R. 1976. lnllu 'ncia otiI.PC n-aabsorfi'o e no (cr de macro
nutrientes na cultura do Ieij ii ('/zas'ot vttli4aris L. var. Carioca). (Infltune o'I 
1:1' oit ia( 0 ilen t amnptiollor UMd t otcnt in beat ar. (Cariocacrops)i. "ese 
Mestrado. Piracicaha-SP, Itrail, I ,cola Superior tie .\grieultiira Luiz de Quciroz, 
da Universitlade tie S'To l'aulo. 107p. Port.. Sum. I tlw., Port., 112 Rets., Illus. 

Il'ast'ol tvtiai. IHerbicides. Nutrient absorption. N. P. K. Ca. Mg. Protein content. 
Mineral content. Seeds. leaves. 'lant physiological processes. Brazil. 

Resear'h ut-. 1t tlteriltne ot I tl OfIcotltl' ltd the effect ' the absotrptiot ittacrOlltltri
etts at the be. i~mint.- (t the li ecriti! ,,ae. the nacrollutrienit COltln. ill seeds and pOtls, 
aitl Iroteiti ott.ll in seeds reill !",f hlarvest. i o field expt. were condtluctetl at the Centru 
I xptl. ti' ( aunitis,. o !lie [IrNituto \e-'1tnHlllo: do I statlh tie Slo Paulo, Brazil, wtith heants 
,v. (arioca. I lie Ist e,\pt. ,,ts platted it Nov. 1973, ot a cl.:i Iatosol roxti, at tile 2itld, iii 
Oct. I174, oin altrk-rcd orto lat I IPI( %,asapplied prlplantiLg, ittcorpurated at 
rates of' 0, I 2, 4. 8. .id 16 k- ha i t oth ecpt. I fie lfect of the herbicide oil crop growth
oias evaltated h.\ the irt,h ,atl tIt \t. of Itlee,, tetu, and pods at tifterent intervals 
during the crop cl, . ,imithe ,ler.il .11, s'ed ptroduction at h:trvest. i both exp;. N, P, 
K, Ca, M. and S ricir. x,.or itt Iaytt Mmi iistet-, be.itinit,"of tloweritng.d'. ilt the 
IlIe :ullttl. of tlt, "111, 'tt tsi t, %etc (Il.te lintie l in eed-, ail oil s at harvest. Tle 
protein ctonienttt .l, ,t N moilcin. of i 2, or 4 kit I'lCilia did nlot,ccd, oni',ta Rates 
attect trop ,-ro t%l. te il s ti l o.llli. of lltaCr llltlt ellts il leives or stelti at tie 
be ilttilt ll o 'er I)tI did I i t"et seed prOkttIL titt, W ltlt l' etill lthe -tatll. ir crlttlltrlellt 
cuincii. ill pods ie tS I II reuticed plait gton tutrientat liarest. rat', Of 11d k'! 'li: th. 
ahsorptiotll, statl.dittJecHld podit. ut tit ltrictt t'tcli. \ts elltaticel ill leaves,the 
stemits, antdl pods. \\I tlt thes,. rites K ltclit 11 pods ia si' tlllitanttt higher due to aimore 
illttIse ubSurptiM. lIhe ipjl)icu rites, it I I'lC ill bo[t Xli)t, did [lot change wacronutrient 
cotni. it itt lhe'thc. no ,,e pritteitl Co.ntett %%as to tint ill seeds.sectis httir.,,t, I ar r...l ill 

'-lthor' stmllit lart .I 1)12 (((00
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16725 LU;GO-LOPLZ, M.A.; BADILLO-FlILICIANO, J.;SCOFF, T.W. 1977. 
Performance of red kidney and native white beans at three planting distances on 
an Oxisol illnorthwestern Puerto Rico. Nouvelles Agronomiques des Antilles et 
de laGuyane 3(3/4):558-563. ligl., Sum, lngl., Span., 6 Refs. 

'/haseolusvuliaris. Culhivars. Planting. Spacing. Soils. Yields. Field experinenis. Puerto Rico. 

The effect of plantine di yields and yield bean var., 27R,ata nce on c'mipolients, of 2 'ield 
red kidney bean imported from Trinidad, and Bonita, a ,elected natie ifite bean, %tas 
evaluated in a ('oilclay, Tropelptic Ilaplortlx at the Isabela Substation. Plantine distanCes 
included A0. 45, and 60 cin bet\%ecn rims.Mean yield differences bct\een var. antd bet ween 
planting distances were not sigtiliftican t, l weCt. all Av. yield of approX. 2200 K/Iha was 
obtained, considered satisfactory under the prevailing conditlois. Plant al pod \kt. did nt 
differ between vat. but \%iththe 60 cm distance ht%ceniro\i, the.N ercheavier tLan at 30 
cmnand 45 cm. Var. Ionita produced more pods thain 27R the lIiiet io. tccurring it 30 
cm. Var. loita produced allav. it'5.5 seedls'pod: kar. 27R, lsnk 3.8. Both var. appeared 
to be resistant to insects and disease inl hr ' )02the labcla aiea..l. 'thotimhrl' 

(1260 
14115 %tAN(;L1A C.. (. 1981. I ffect of m\\oplanting systems on density and 
yield of snap beans !'has:'olis iulcari L.). JOhiIist .\i:ricultslre Otthe t'iiiveit. 
of Puerto Rico 65f4 ).313-3 P,. I nl., Sum. I Sp.tit.. 5 Re.' .il.L. 


I'hascolu"rularvv. 'lanting. Spacing. Nields. IHield expertimets. Puerto Rico. 

'lhe Loitlhle rOss I)iJaltiiilg .5 tNICIt\5 .t lltltateIT \s itt tiC r\,.splaui sstlll,, .tttte S\ 

currently used ill Puerto Ric(,, iII a trial ttid hI~lttdt1 ,itp ,, tltleih'i 11111
%W wCi l %.m1. 

Lake 47 at tileIsihela .\A,,:ricuitutal I \pI. StU'st,it:,ii. .\ lAinM liic lc~'-'s a,used i ithi 7
 
treatlm1elits alld 7 rvplic.itioi,. Pllnitin 11 l l , l0l\t I 111,111t ill treat[)lc tt C ct stitllt all 

mei t., reiisterilie 48> . 'retti tI tiu'csii L11ti Itl
a "' i e I cr the MA o1 plillt' . Ol'titill t
 
pltani1tir lit.iiICCe ill the dotuble Si,,te (\i. ccn 0.60 in
ru- ,as i03 Its dotble rsi s illd

Ietsi eit pairs of IOtlul'ro -,.\\itIli %,,tert. ield,ot 0464 k;:ha ire ibtained InIa
 
simtulated otce--%cr hars ,,t..liut/"o tlt ri i002
 

(I 26 1 

14560 C()RILI . .; 1 NI)I \111_1 . iN !,) I ffects of herbicides of 
different modes of actiotioil leaf-cell membiane permeability ill lIawolu',t rtlgaris. 
(antadialnJotir al ot P'Lolt SIci-c 60(21 f,13 -2111I tel., Sum. I I.,l..Ir.. 39 lets. 

IPascol rue4a's. IHerbicides. Plant injuries. leaes. (ell%salls.Plant tissues. Sympto
niatology. Laboratory eximiients. 

Leakac.e tit ti'rs m It ti is its tisel is studyCle trol cattlcs treated/sh S,,I:t.'-,: ii 
the ettec:ts Il SOCeral lerbdIIICi. t0 titte[Ci 110 iCtiti -11l t ttttllt pelllCalt t.,-)t r.1liii'Male 
biit\. Littirmti. Pilollictr,Irottitl, ,tod sCued leal-ceil perilealie. .,)dltllllai l.d.lti,nl 
bility at 24 i itetr tretitcnt and titI oLciUrrel \s0th1u, Aippeiici ,tICii ltecro,is. \lypli
sate intresed leat-cell piermehailit% at 9)6 ItAnd this \k i, a ,s i-a i cttd \sith%ikible itiju
ry, including s tllttnt. Paraluat at It ' M iticreascd Icla ! litnimatitlt 48 It after 
treatmenlit. \sitliotit apparent teat lit it r t1.t ii i,' %515d III..'e, highC . ti perniiiability 
aha. associated \s ,,lleC l pM ,?.itt !1 l lot alter celllth%it effect,. (mdltlh . itti 2.4 
perilleabilit\ evll tillt it% illtCAii !I C\ it'll! 11Jlh epitnastic Ipltls s '.1tti' 24 ttr tratiltelitwith pichoramn anld2.4-1)..-ttwhor's idm ni,v' I1)02 ('00I 

03262 
16t407 IllNA M;.A. 1')9. 16 aliernati-as tic p tluccii)i tic friol (P/has'ohis
uitlean 'i en ciclo lardio, en elIjido col'cti o Rincoitaila, Miiicipio de \'illh de

(larcfa. N.I,. altcrm,'ttr,'% ld tlk,ilt' \(t'COPJtd CYCl'C/iSixhtvi 1t)b(',11 *'jt;ttIPI4 at 
tiliccoitimial farmi )I Roiionad .munitci.-alitv of 1'11a de uaawit. N.I./. tesis 
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Ing. Agr. \I(itcrreY. N.I.. M.\cici, tUwi'rsidati Aut ioma ticNucvo LIe6n. Iacultad 
LieAartonni, a. (lp. Spatn., Sin. Span., 20 Refs.. Illus. 

I'hascolu h/anis. (ultiation. Planting. (itlltivars. I'ertilizers. N. 1'.Production. Pest
 
control. Diseascotrol. )ields. I'xpcrim tnt desigi. Statistical analysis. %Ie.Nieo.
 

A stild'I t;,carried tt t)dcteritlic ile tsc t lterllativc ill ttallSto ItiiLtI.titl alldrCcitilt
nttitdhi, M din, lIctpIii plait dt'tlI~it% , A d iptitIllnI k'cl , ol N and I tCrttii-I %,., ,tdt. 

/la tioll.A I ;ll,011iH/t'd \\ a ,,itIt' - low--andlt80 cmlw\ide
I,,k dc~,w'n I o\ ithI p Iotis t14 rmx N. Ili 

'22.A ill: It the centitral(total rCi i. InItgih , t. i [\t lnl to\\ \\ere hi:tttCtei and I Illat titchea',dlanlds \\%,I,ellilllil][tol. (',ehul ll~ited (11 21Io.\, illlotlll+Ill'Ipht AIC. 5 18' ). Vaile~ds 

Sttli d k CrC l a I . i i iicttIi Ii t.1t,\k \ t'l I1h1 0f1 Iltarv t.l ti'dilIti ellll t, il,ttllt, useltll 
plot, tmoM~ pool,10Iplit', anid IWlAlIt. (11bean,,1 ("iLHtt'flo tilt"I()I)IJlt',.1,. _'IVc il!,lleSt
 

Itell, 1 5 kl,:'
ai'. . cildt 13 1 IS.5 . ,haIl I ,llm d 1) \,Ift. ii ,I I( ilt. Ie tplan t eICtitV \k;s
14+,O000 plailw , hi~, .. b,, I / . I ,IN Qt I /,., twooptat I~. .

(1263 

10 4>4 \ I I I R \ . Rik I iSI I-piicas ie ,ictnbra tn el cultivo (lel frcjol
I'/I., /Iih nl.hdlo\ I1 mtoltNoll, INl o:,p l'c',I Santa;.I. /'L,, ,t 1l atllowt. Ilng.A\p . 

L ,+llohl.i, Ill'lt:('ILu/(icICSierH I im i,id;IdBolioiial~ (1.0rmel Mo>reno. I acultad 
tic ('wiml.'i, .\,rtfoh~,. 5,2p :p Sum . S Rct~e,..,.. . Spln 11i1N.. 

'tdu i t I I/-,, ' it z. requiircIH.itiI IlaN ititg. I ilnin.(tut Inars. Climitatic n ts. Agro
noilnictharacter',.Sccd Ci .t.1tcer,. l;titra ton.I \pcrinment design. Statistical analysis. loti
via. 

.\l]tii i \-'L(ti 2lt d l Pl' Ili I llnt hctslls a a i ,i \ith79-1W Itti tt i l-pi3\ptttl0-9 
lrc';Illl,.ctltiqLLtltl:'tilllc',.ttalt~ l', \,I[.RIt\ ' k htdlls+).and I X'I 4 t~ lh 2, he',ll l I I ( 

ILO. -
I 

III i .Ill tItIIli 9 t i st, ,'t I C,I )2 TtIII- t dc 3"i'2, 
, it.l 2 it dlll s. iti i!it ,thi t L t lil.1 ht ( ilt:' . 1.1i11tt1llot I 1-1111111 :tllook placeiCI- + I . ,1 I'cl GllW 
he I\t'" lI.l~s I - i ,Ll\ I,,HIt'I. A anldwl!ronom wll,-climractc'ritic',\o" 

-oil6'.l . 14 (\it i i 1"2" ",I ltc1r..Summer plawindd nJ lacoml i h it l v% t ar ot i 
,aldilic ii1tia diseacsir 


,Iati, ,t,t I l ,i\ ttin 3. 40 i\ ,Iclt R'A- I i t,dc1i-3 . SatistI x-ils 2i3.ICA
aItlidiihiiI ' iii ointh. nditl60- 9 sp.
 

:lielltct it u.-to,t i ' ,itir.i A/.l l\cr ol( 11ii.11a Iline la ,ed bemti.e 

l, '+l lc itl 4 l cait ts. I 00-73 ty , r 

IuctI t IL' III i'tt, t1. Allt 71-1ctd ( hi,,t r I -i 'mtl
tA;a.i. piiesl\ 74 to., id , . IO t\-Ric
 
2c tcip. ',idgc .a5tI-t , i8ltll 960)tt h tr al I \-Ricto 23 resp.
i 1 it .t - i CtitIii 

30 i' t pest lltidll ', (O~clocd t- dt\ sktIsoll, Linplhlta mid ]iabrotica
,p'.tocill!' tIIJllOI Lip,,p.~H ll', ll.' hll Wjt+odlH Mh w'iaZ]hil'how\t t.ltl'o dul tile. t r,111 \\kcrc 

midt - , the of the last3 pfanttitv,. It %ota, tihat
,lat,,,Jl . , au',itr ,,mllc h-I,,s ob,erVt'tl var.
 
I( A -imi It,[, lhl111"'o odctant rtililfall lc ,c , \h l - i
 ttolhot.,(ll tl id I', to Intenset alldt 

c'o23 1, %c(r ,,li,% tld . Ittt/t,p !Frall. IM(2 DI))
" tulmarl'. hI' 1.W.I. 


16914 BI11 H() 111) 11)82. lPlan lio em leir-ocs, ,'ensidade earranljolpopulacio. 
iiorenlim n tot (t)feijoeiro, (I Idm , rthhzvs k'llgv 

,and icm~itv" wi /,waiIicd . ,.\gropc,.'ij,hiia 17(110:3-98. IPort., 

II,'l ltc't 1, m Pit ild plallt al#rra lll 
llcstjui,,i lIfasiteira 


Sum. Piht., I wq,l5 Rot,., Hills..
 

lanting. Yields. 
experiments. IBra/il. 

Iqt'llSC(Vt,at l'mi Spacing. I xperinment design. Statistical analysis. Field 

I ,¢SCArchl \\.l,Lt',lt'dl .Il oa~ Sec r ill toi the"Ltlit tll,£ .Ataral I.;lw 'll,B , jzl, o~rder study 

hlh llIW.' ,,1ticlt' ,'du \ mtd ',ricrop planlli, ,,\ (tilt rtes alld toli flat),
-1+l)c,:t,,I'h ,,temn tile 

d;lt tlvll,, comlbined ill ;i2 4 x,3 tM t,iil 
d€t IHock-tILt',il ointiill 

planit i im, plti hill. Thle tlia \\ t'ft x lficto~riail 
,aran iiiliiitomiiple \,,th .4re'plications,, Datal 'antd,prain prol
(IItl ln (kv,_haI, zi..litl. , Iv.ilt,. setvtlsipod, andltm . ol 100 weret.tolpods/lplant of seed'ts 
C()llCCtCd. Ih itlV t_)antilig l" Otit,,tt,e lh Ial p!;inlting" ""H 1C l _d the ilt'C1V~tl "flait S)'sttl 
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in 200 kg/ha and appeared to have a more stable production over the different plant popu
lations tested. The best treatment combination was the ridge planting with 3 plants/hill 
spaced 20 cm, with a production ol 1164 kg/ha. At this spaci nIgthe IHat system also gave 
the highest yield (1045 kg/ha). (Author's sutmntar) I)02 KOO 

See also 0335 
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D03 Cultivation Systems: Intercropping, Rotation 
Crops 

0265 
17341 I1I{);!, D.M. 1981. lntercropping in medicinal yarn with short-duration
cowlpca, clusterbean and kidney-bean. Indian Journal of' Agricultural Sciences 51 
14):262-265. I-, Slim. I ngl., 7 Refs. 

1/,asi,,tis r4uh'Uri I , I'nou'll1ua a. /r)is -i'ca./loribtonda. ('ranol psis ttrragotoloba.hltercropping. Yields. India. 

A 2-yr stud% at tili' l diaii Il llntlt, (I Ilurticilturai Research, limln''talOt (India). indicatedthat oi lrri!:ati'd ltinl, it ik lc.'itc It, iltercrop medicinal aln IDioscora luribtnda)withshtort-diln tol il ,.5)\\ l ., 1, IL tlo , (rb )!,, /i " t'trag l,lmIo a), and kidne\' beall without:0ftcctiiig th tuber %ilhd Illl 'sllt *aVM1.All iidtlititl0ld rcturno It s I 500-2500/ha wasobtained dUc t) llwt Atl theiill2 iltLeCtcr,,rop ConllbilltiOlls responded to Ntertiliatiazi, lid I h. \kilh:'Csii kidiiC\" baL ,ll cO\\ea rittlucCd the N rCquirelent of 
medicinlal yjajl. bV 0 -9 k, ld1. ,.lth/; r's smmluarhl'j 103 

0266
 
16 '-Io I .\tltk-i \ DI .\SSIS I N(',l .\ 
 TI ('NIA I LXTNSAO RURAL 1)0I S'I\IM) Ill .\ ', UAS, 1IS98. Sistenias de produqao para os cons6rcios feij3,omilh et,t jidho-algod:. od', tontr .i vto'nls of Ih'an/nai' alnd hean/naizr,

cItt110mII ',,' ' ,,/il, '< :t, cia, tralit. Scric Sistema, detProdl 'Ta.Boletim no. 285.291). Poit- IIIhII. 

'/cZ m',/I l'llI.,l't i110. ,ystems. Intercropping. Ica owls. [ertilizers. Planting.
Ilarvesting. Stlrage. Itaril. 

aI 0111' :I i'I tl llI i- hL !,, ,I c llle'imi eli', jl i eall/lndize/ t lltol illtercroppilng systels
ri' ei ',t l h ,.:,.i , ' .!,it. I .,lagt ,, II 
 l)ra,ll} pre enting,a Iiii-i proatLctiOn o1' these
t-r)1S Jldi ell!tl Iiii,li '',odhIllldlllhv I sstelns sug'",tcd cmcver 1IIilltlicilalities and
IlIiluitl ' lie.,. slIqlill''
, Wcl,d 'I :r111 lildily is, tallld prcparl!ioIl, soil preparation and,"ol,,',r'altloll. lsill,~li,'il, tl!ll~l~i, C.ltlldI plactiles, hivstijll aid tireshinw, and product 

Vc i, ll wsltjiciC,ttlraic adll .lln lIc. IWlI tN Mlld a list 0t jCStiicitdcs are included. (Sut
wary by ,B, l ,2, Io I /.11. 1) 3 

0267
10910 1I11 I NI , I1 \ VAN. IIASSIt.IIA('II, O.1.: MUIGAI, S.G.S. 1981.

Jlh elhx'c (,f grm ilg heas together \\ ith maize on (lie incidence of bean diseases
and peS N I'i!LllI IOUillI 11 llntI'athmlopg 87 :193-199. 1ngl., Sum. 'ngl., 

Pla.m,1u illlo.i /a .1 .. intircroppingi. I'a tidonihns ihascoli'ola. Colletotrichuttn
Iluh'/!i,llIhit ,I .,.li
L:rj iSl/ti' 

. I\,;,!h . 'la 1:1.4110,' llhascli.P60oIna cxnta vat. dirersispora.p,)h L:,t. hc;,t ,ia~a " , /',, 'tol'io . Aitaioliis ,piwt~d Uromyce('(s aplpendicttlamls. 
11/Il ttIll allIvl mr. . i , 'tc l),,/lh'0, Iphis. hl ac. I)isease control. Kenya. 

CoIIIIl)r,'d \\ its ll 0I0cllIture,, Ilolls ,ro\lli in assiociation with maize generally showed lessincidell c. of tile kdl a%ine dii, s and pests in Kenya : halo blight (Psctdomonnas phaseoli
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cola), beal common lmosaic. anthracn ose (L olk' t tirjchml I Iih'llf/ithiamttm), con in ill 
blight (Xalthomonas phascoli), scab (l:lsinoc phasoli), black itod: disease (l'homa txl4ta 
var. dircrsivpora),nlilde \ (E:'s'ipl poll'goid}, bohorm (hIeli,h/iarmnl'cra) and to a lesser 

x tent, a l a r le:i f spo~t (huauoisa, sisgricola), lor white ol d {(Scro it/lIih sch'roIiotirm) 
and tile black heetle Sistato, the oipposite as oibserd. RnIst (1 r'ce ap/tcitdic'tlatuts 
var. all divllholis' and aphids (..phis Ilaac \scrc errati illthi repLc t.Apparently a kind 
of cultural control o'f tire imajor beanl ill i.Neffected b%uross ing beans illdi cai,e'sK.lyma 
association %ki:1h mai/c. (.l0thor' siMIITiiid) )03 I 00 100 

0268 
16938 SIRPA, J.i.S.: ONTI S, I.A.N.; (..LV.(, J.I).; (oNI)l., A.R. 1981. 
Comportamento do milho e do feij'o em cultivos cxclusivos, nsorciados eim 
faixas alternadas. (I't 'rIL ''0I) maize acnd h'alls ilIm lloc'lilr'. illasw.iatioll. 
aiil/ 1dtcr'tatin s). Revista Ceres 281157):236-252. SunIII.Port., lngl.,s/trip Polr., 
13 RetS. 

mal's. Intarcropping. Spacing.P'hliicld i',11,'a/iy. /,-a 1iming. Yields. Productivity. Brazil. 

A fielduxpt, \as cnIiu, ted ill \io'oa, \I(;(Bra/ib) duriii1976-77 ill irdci t Cvllate tile 
performllalncc of ilai/ and dr. hica0nl illIoncltuire, inltcrcripped ill tlL ,title ros, alnd ill 
alterniati strips lratient' wecrC estal'li,dLilh 2 potiatll cl,of (20,000it iaii 

ILI 40,00) piI,iiit'hl) ald 2 it dr beaus (120,000 aIId 200,1)0 p lallh). lie .stemst' 
all(1l1 . i ")trials %kcrc: IIIaIZcII Ill(A 'Iieltllre 21: tlr\ )e.'a[ISill i I tIIIiCltIitre ill bolbI wet 
jln dr\ season'. 121., it III t dr.l Sason ill. i .) ai/a'dr. call intercropping illboth 
"ect anld dry .'. '11 (4). or ill te dfy S'eisin o l. 14)t 2 ro\N 0i! illi.c , lt \itllicrlatLd 4 
roa i dr\ r t,f I0:1ze alternated s ilh4 io, i lr Maizeo1 l'L'Ils (04: alll4 it beilas (4). 
.ieltds l\%i IH i IIl,'C \a,1) iIlcd II aill,'.iatill %kithdr beai'.. Hie largersicrc rece10t d 
)iipUlaliol Of) ilai/l rtuiied dr. icail .vicld' Il thile illtelcrippili. S\ Steil).\kCI'e.aSi Maize 

had ilt) eali ill lvr. 
dryV -; ziSl JiMIcrI lill'tripi Cl-9., Ill alteriilttilL Strip ciiili ot 2 ro\ it ilizc aiid 4 rows 
ot dl I r .C IIiL.ctol siperior 

p)pillIltioll eli ll tilry productihn tiL '.ca i iniiterciopping or the 

bcall,. \ij, ciIivaleIIt l Iilr' . Ni) Inaizjcdi\ biarill Mlid \ as 
to tie Mnd ilr% Seasi ison iiltercrhp. lld lSC ctIiicncy increaaed ill\iL't icdr\ hicai IIl 
tileintcrcrippim MILI alternatiing Strip 'ystein . dcmontratiinc tlcir potential for food 
Iroductioli Filc alteritini: Strip iroppile ' Stells'. e better lanLdlUse efficiency whell 
.oll)parcd \\ithl Hi/c ill iiiiruociltlrc or liiaiizc,/dry bean iiitercriiipii, ;\Stcin1s utfeqivlalenlt 

arcas. ,,Ith-low i 103s ttar 

0269 
12453 LA/AR I I S., \%.11. 1980. I sayo de asciaci6n de yuca (.lihol scdhnl/. 
ta (rant) coil frijol W//awoltl xINis lesisII . (C'I1.V'saualhi'ai, in tcriropping trial). 

.\,r, l.iima, erIli,. lerti, L i dilail Nacional A.\raria l.a Molina. 5911. Spati., 15 Refs., 

'hausco/Us iorlsa. Cassava. Intercropping. I'lanting. Timing. Plant development. Yields. 
Productivity. Income. Field experiments. Peru. 

An expt. \,s ,oldlhl:ted :ttile(amnpo \gricola I \ptl. ol tlie U. Nacional Agraria La Molina 
I Perl) l iaIly hiiaiu oilsfrimo ieccli alluvial Sediments (I ittisols) %%ith neutral p1l, low 
()d ciintent, and deticienit initotalN t: ( I) Idetermine the feasibility of bean/cassava inter-
CruIlIIlnie IIII (2) dIctcrinine the illotailcIuatC ic e t) interCrOp. Cassava cv. Negra iMochera 
ail (aliiita hci. \\ere ueid in i randornied collplete block ilc'.i.' ivith 9 treatments and 
4 replicatioi',: I'I, iheis iIll ioninlti re - check . N (','.av, illmlll Ultureci - cleck);I:l 
Y, (plantled it tile '.ale tiilel l I , ibean plantLed 30 s Y, ialter casa;va plaitilig): [4, 
(beanlplanted 43 dla\' Ater Ca'..ia plalitii I, Y, ( ean, plateid 60 days after cassava 
plantltinte: I , )c,l'.'ai, planted 30 dis.i ter bean I: i, (cassava planted 45 
I,15'. itti Ical pl IMtiu1iI(: I , 1 ,, fcai'saxl Ilailt'd (0 iays after Iean plalltiiig). Pllntiiig date 
af etl tl l cs'., i anil icallproduction. lieshade prodccdIb\ bean plants affected 
caSalv d rum tl 1liril1 the initial 'tae-s. Rii t \%1.did not var titleto planting ot inter
croppingi ate. I Ile I Y,, treatment !aie vrcater land use efficiency, productivity, ald total 
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protit/ha; there was a difference of 8844 kg as compared %kith beans and cassava ill 
monoculture. The highest economic returns/ha/mn. were ohtained withtreatment , Y' 
(SummarYbhi .B. Trans. br L..I.) 103 

0270 
17391 (;UAMAN J.,R.. 1981. Rendinijento tisicoy econonicode frijol (I'/ia
seolus runaris .) y Taaiz (Weamavs L..)sembrados solos y en asociaci6n. (field
and net incotnt, oftll. anid nrai:,' in mnon ot'lte associatimo). l'esisrtalid ill \Iag.
SC. Chtapill.o, Mexico, (olegio de l'PstgradnadOS. 122p. Span., Sum. Span, .55 Ret's. 

l'hascollos tlsris. s, amais. Intercropping. Yields. Productivity. Cultivars. I)evelopmental 
stages. Agronomic characters. Income. Mexico. 

The ettiCiecy 1,111dose, c,reardine the octal yield and net income (NI) produced by 9 
exptl. maize bea asso titions and the effect tolintercroppin,. )ncertain ariitumic charac
teristics xscrc determined. Three bean var., Latlario 107, Negro 150, and Miclioacan ISO, ati 
3 maize var.. /acatccas 58 SM9, 11.28, and Mexico 208. ill lture\ere planted tnotuti or ill 
association, wtithor ithout tcrtilization, on April 22, 1980 at the (ampo Ixptl. (hapingo

of thi. L . Autonotna (Ihapingo, Mexico. Ilarvesting took place \ lien both crops leached
 
physiofoiical maturit. In the bean var. used, 
 the do ration Of flowering Mihysiologicalaundi 

maturit' sere reduced durin' intercrcpopint. [he 1. oIt' puds'plait htad a los relative

heritability atil noh0dil'iedthie effect of intercroppnijg, nainl]x ssitli maize var. 11.28
wsas Is 

and MeXico 208. lie no.
olseedsipod Itad a hihI relative Iteritabilits. Hi'cno. of seeds'plant 
5ere drastically moditied by the eflfet of iitircroppin,_ td fertilizer applicatiot. The s t. 
of 100 seels sllo\% relatisels ilegree oflherita bilit. , ilidicatili- the ahiselce of coliCda til 

sistentt Iccts oI iitercrIt,pinL and ertilizer aIpl'icatiott. I ata indicate tiet yield is oidilie(
 
intvars iii deree,
. O\ it tcrcropptn,, alldfertilizer application. 'Ilie 3 maize var. il monto-

CUtrur id it .esscciattoti 
 reCspondcd to the application ot 'ertilizer. hitccroppinir with or
isitltout fertilizer proilocd higher iticottes than titonocrp s. lie bcst aNociations regarding
NI 55,+re:.\lcxico 208-Ner:ro 150, 15I0,Mexico 208-Mictoacan 1l.28-Neero 150, atd Zacate
cas 58-Negro 150. ()ill\ tl interciop, Zecatccas 58-Ne!rt, 150 MCxico 208-Ne,.ro 150,
11.28-Negro 150, and Mexico 208-Mlichttc:mi ISO shiOi',l I1R and iticolnic equivalcnt ratio 
values liieltcr than I . 'l:\trc'I trom ututh,,r's nmthiai. Iraui. b, I -11Il. 103 .10) 
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1,1097 SI Il'A, .I..
 ; I IRI O, \.. 1981. Avalia o de ptipulaq",s de plain
(as de milho e de arranjos espaciais no consorcio coin o l'eijao (ha/h ivcdiesrutlgaris 
.. ). Lhralloatiol otl2ai'llItI)oplal1 hisjtdti!'llo.f ticiii alrat ollctitt inass' c lino 
cith bcais). Araaju-Sl , Brasil, I ipresa ltrasileira de l'i,quisa AerOtecuiria. Co

7nunicado Itctlico to. 5. p. Port. 

P/tascolus vilcuris. Xsa o iii.% Inte.rcropping. Spacing. Productivity. Prices. Costs. IIrazil. 

'The effect of se\eal platit pjopulations of maize sar. ('mntralnie\ il ditlerent spatial ar
ranucement, inl associatiiti tth beant var. II1A 74 19 ott mtaize proidsuctivity in the ntLticipali
ties Ot'1'c Verde and Porto idaIollia. Brazil ss aialyzetl. Ile design included 2 spatial
arrangettlentis wsith 3 treatments each: Arrangentenl 1:3 11 rts of itai/e anld 3 of bean) - a.
 
4 taizi- plants/n fir densities of 20,000 and 150,000 ittaiz- antid 
 heits pIantsJita, resp. ;b.

5 maize plantsin ssith25,000 antid 150,000 plants/Ia: atld c. 6 maiie plants,/i %s\itii
30,000

and 130,000 plantsiha. Arrangement 1:4 H1 r,\sotfiai/e and 4 oi leans) - a. 4 maize
 
platts/it \sith 16,000 and 160,000 plantsila: Ii. 5 maize plantis'it siith 20,000 and 160,000
lIlalts/lha: ani .,6 maize plattsi \kith24,000 itnil 160.000 plantsia and 2 checks (50,000and 200,000 maize and bean plattsha, resp. illiitticiliure t. Ireattitents rcc.ised basal 
fertilizatiot it*N a1d 1. crps gave hi.,Iher y'ieldIs illith l',, \eiltC, since rainfall \as less 
and soil texture less appropriate for iotrietit reteition il 'uorto da I olta. leall productivity

in the 1:3 spatial arraneentt % as Itiehtir 
%siththii IMs rii,i1'C Ieisity: this did tiit occur
 
ssith tie I :4 arrang-clletit, ptsibls ) tie of ill
i ithi !:riatcr cttmpetitinti Illai/etile :3 
arrangement. Wiat yield otaiiid- inthe 1:4 arratnement \ere 10% hi.,-her than thtat oh
tainetd
in the 1:3 arrati'etiicttt due to increased beat popilatitn. Ieais in tllnoculttre \ ere 
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superior in association, except in Porto da Folia, possibly (tile to tile fact that B(;MV
attacks are greater in nmonocultue than in association. When coimparing gross profitability 
and the land use etTicien cy index, the superiority of intercropping compared with mono
culture was observed, especially in Porto da [lilha. It was concluded that both in the 1:3 
and 1 :4 arrangements, :aizce p opulation in association si ith beans sithould be equal to that of 
nmonoculture (5 plants/it). (Stotmart' bt .. J.C. iTrans. b' I..W.F.) D03 

0272 
14151 GARDINI R,. 1.R.: CRAK[ R, L.F. 1981. Bean growth and light inter
ception in a bean-maize intercrop. Iicld Crops Research 4:313-320. I'ngl., Sum. 
Ingl., 16 Rcfs., Hlls. 

I'taseolus ruliaris.. Zca mtas. lintercropping. L.eaves. Leaf area. Canopy. tight. Growth. 
Podding. Yields. LSA. 

Bean cv. Soldier antid maize cV. \\is 335A \Aere piatttcd itt all expt. cotducted at the U. of 
Massachusetts Ixptl. [atrm itt South )cerfield (USA) to ttonitor light interception, canopy
light relations, leaf area decvotltncnt, and gros tt of usi beats under both nionocrop and 
intercrop cotntditions. BIeant-itaize itttecrop platttings increased light interception antd de
creased light relcction as ompared sith bean nollocrop plantings. Ilosever, the quantity
of li!ht aVailtic to the bcall cattoc iS lCcrCased aN tile ltaize population is increased. 
;ross thi alld yil d o' bcant plaElts \were redtued oi the intercro p as contpared with bean 

Illtllocrop. Rcducti t ill LAI, !ross ili rate. attd NAR oh beans were ft ttd tunder high 
Maize populatiolns as Cotpar-d \sith bean tiootocrop. (..luthor' switmart) )03 

See also 0247 
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D04 Seed Production 

0273
16453 STERLING R., F. 1981. Estudio sobre la calidad de semilla y otros facto
res limitantes de la prodi'cci6n de frijol (l'haseohs vulgaris L.) en el cant6n de Pd. 
rez Zeled6n. (Stud v on Yeod qualin' and other limit-sig production factors in bean 
crops in the Yre: e'led6n Lenton). Tesis Ing. Agr. San Jos6, Universidad de Costa 
Rica. Facultad de Agronon ia. 60p. Span., Sum. Span., 38 Rets. 

Phascolos rulearis.Cultivation systems. Seed quality. Seed production. Germination. Yield 
components. Yields. Storag e. Diseases and pathogens. Pests. Costa Rica. 

In 1979 a ,urvey was conducted in the K',rez Zeledtn canton (Costa Rica) using a stratified
samplin method in order to deternmine the prevailing cropping systems in tie area,
Crop ma nageioent practices, and the quality of 

bean 
the seed used. The 'tapado' system is used by

43.50". of the producers with 18-28 kg seed/lia (seed froi commercial grain the farmer has
kept from the itreviouo harvest). No fertilizers are used and pests and diseases are not con
trolled. Cultivated land is on slopes and w.'ed-in tested; yields vary between 180-300 kg/ha
with an av. of 290 ke/ia. Beans are planted in monoculture in 45.20%of the area; 3.3%of
these farmers protect their crops with ftutgicides and insecticides, and fertilizers are applied.
lowever, there is a high incidence of diseases caused by Tanatephonts cucumeris and Isa
riopsis griscola: yields vary between 400-900 kg/ha with an ofav. 584.17 k/i.. Maize/
beans in association were ftound in 11.30% of the cultivated area. yields oscillating between
400-825 kg/lha with an av. of 469 kg/ha. Analysis of' the representative samples ot seed used
in the area gave the following av. values: NIC, 17.79% (± 2.26); pureness, 90.63%(± 12.0);
geimination, 77.50% I_ 11.10). Ilarmers' seed gave an emergence between 66.5-73.75%; an 
av. no. of pods/plant between 4.30-5.22; all av. no. of' beans/pod between 4.89-5.59; and the1 7 2wt. of 100 seeds between 15. 7 2 - . 6 g. Total production/plot was between 146-232 g/m 2 .The seed produced at the Istacidn l-xptl. Agrt'cola Fabio Baudri: was of' superior quality
compared with the tiariners'. (Author's sunimarY'. Trais. bY L.M.IK) D04 

0274
16404 ABRAIIAO, J.M. 1971. Contribuiq-o ao estudo de efeitos de danifi
caq 'es mecanicas em sementes de feijoeiro ('hascohs rulgaris L.). (Contribution
to the study on the gif'cts of mechanicaldamage on bean seed). Tese Doutorado. 
Piracicaba-SP, Brasil, 1scola Superior de Agricultura Luiz de Queiroz da Univer
sidade de So Paulo. II 2p. Port., Sum. Port., Ingl., 42 Refs. 

l'haseohs iulgaris. Seeds. Cultivars. Seed. Mechanical damage. Germination. Plant injuries.
Statistical analysis. drazil. 

Two expt. wcrc carried out in the Seed Lab. of the Agriculture and Horticulture Depart
ment of file I scola Superior de Agricultur a Luiz ie Queiroz, Piracicaba (Brazil) in order to
observe the effeci of mechanical injury on germination and vigor of bean seed under
different storage conditions. The 1st expt., established in 1968, used a factorial design
with 5 observation intervals regarding the germination aind vigor of var. Goiano Precoce
and Rosinlia Brillhante. Seeds were dropped 1, 2, or 3 times and subjected to intervals
with 2 levels of RII (approx. 30 ant' 85% ). The 2nd expt. in 1969 also used a factorial
design with observations made at 6 different intervals regarding germination and vigor 
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of var. Goiano Precoce, Rosinha Brilhantc, and Roxinho. Seeds were dropped 0, 1,2, 
or 3 times and subjected to intervals with 3 levels of RII lapprox. 35, 65, and 85%). It 
was concluded that tihe intensity of tire damage imposed or seeds caused enough variatile 

tion to be analyzed statisticallV; tie effects of mechanical damace orn cermination and
vigor depended orr the var. and for each var., daulage depended ol tie ro. of impacts;
irmmediate effects were observed on tire germiination aind vigor of tie 3 var. and tIre level 
of Rt- also affected these characteristics. Ili general, the duration of tire intervals did not 
alter gerrnination. (Author's sumnmar.i) D04 

0275 
016495 NIARCGS 1:11,11O, J. 1971. Efeitosde radiaqZe.sgama do Co na conserva

qro da semente e na produtividade do fcijoeiro 1I'/aseolts rtrrfaris L.). (l:.ls'ctsof 
60 Co gamma radiation on seed c.Jrserration and onr hei'ar prodt/ irit.l'). Tese 1rig.
Agr. Piracicaba-SP. Brasil, IFscola Superior de Agricultura Luiz de Queiroz da 
ULniversidadC ie Sa'o Paulo. 911p. Port., Sun. Port., I irl., 64 Refs., Iills. 

Phaseolus rulagaris..lca/thoscicihcs obtectus. Seeds. Irradiation. Seed. Germination. Plant 
injuries. Storage. )eterioration. Productivity. Statistical analysis. Ilrazil. 

Seeds of tire field bean vai. Goiano Precoce \ere surbjected to various radiation doses(60 ('o) ina series of cx pt. ri order to trudy different aspects of seed behavior. Radiation 
doses, comiprising 6 treatments, varied frolii 0.0-6.4 krad of I radiation. Their eftect on 
seed gerrrinatini aid secdling- dry M.t. was studied illaifactorial expt. conducted raider
controlled lalb. coniditions at the Iscola Superior ticAgricultura louizIeQueiroz, SP

(Brazil). Observations %%ere mirade oilplants frorm irradiated seeds during 9 time intervals. 
Seed vicor ssas determinred Im the rate of seedlinre ener!icenhcIei planltCd illsniall field 
plots during 6 intervals by using a factorial design. Fhe effect of' seed irradiation orr yieldwas evaluated ill 2 ranidorized block desiIrr fieldcxpt. !nestatio iby the bean weevil
(-.lcantrhosc'lidesobicitems) s as sibe reCd illirrliated scd stoired under nriral conditions 
after seed vivor tests \%ere cIrdiccd. lhis ildicated a relationship be tiseen radiation 
dose and insect damae. lhi eteeCt \ias aialeyzed lurim-s 14 time intervals accoirdirg to 
a factorial scheme. It was icled thaItiedd ereniatioi was adversely affected by alltIa r s 

radiation doses. This effect, htsever, decreascd si eniticantl wiith storage time. Seed
 
vigor was higher ir those treated with 0.4, 0.8, 
 aid 1.6 krad compared with norirradiatcd 

idtl \st.seeds. PoL seed dcrcased with doses of' 1.6and i6.4 kraild and irhestation by tire 
bean weevil was sinificantly controlled by all radiatirr trcamuets. hlie0.4, 0.8, and 3.2
krad (oses s\cre the most iavo rable treatre nts rec ardimg tire eftects (i railiationi on bean
 
seed behavior and conservationid,\il an,' control of bearn
'he iievil infetstatiir. (.tthor's 
S i rii ')I104 

0276 
17326 KORIIAN, S.S.; 'OYNI .).'.;\VI IIIINr;, J.L. 1981. Rate of water uptake
and sites of water entry in seeds of different cultivars of dry bean. IIortScience 
16(4):545-546. [ind., Slim. Ingl.. I IRets., Illus. 

I'hasrolus ridgaris. Seed characters. Water requirements. Germination. Plant assimilation. 
Seeds. Cotyledon cracking. Water content. Cultivars. 

The rate of \aiter uptake if' seeiis of /'/iassolhs 'u/rwris sitend betweeCCI cv.; Pinto U1 I111 
had the highest and Bulgarian \White the lossest \ater ultake in 24 ]i. Water entered tfirough
the ricrspyle in cv. Great Northern but throglh the raphe ai hiluur inPinto UlI 11. Little 
or rio water uptake occurred through tire sect] coat. Other cv. tested \were Great Norrtlhern 
Iierssr. (;realNorthern 1140. Great Northern D-88, ans Great Nsrthern U 59. (Srumary 

bi SetId ,A/strts)I)04 (00 

0277 
17352 VIFIRA, R.I,.; SARIROATO, A. 1980. Recomendai;oAs t&nicas para
poduqilo de senientes de feij 'o (l'haseulusritlgaris L.) de altaqualidade. (Technical
recomnndationsfor the produnctior of hikh quality bean seed). Goirinia-GO, El
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presa Brasileira tie Pesquisa Agropecuiria. Centro Nacional tie Plesuisa-Arroz e 
Feijto, Circular "l'3cnica, no. 10. 20p. Port., 17 Refs., Ilhlus. 

J'haseolus rulgaris. Aanthmoonas phasc'ol. I'seudoinontasphaseolola. Collh totrihomInhde. 
inuthianm. Isariopsis griscola. Bean common mosaic virus. Disease transmission. Seed 
transmLssion. Disease control. Seed production. Climatic requirements. Harvesting. Storage. 
Brazil. 

The etiology , syrllptotlatlo! , lier alltd survival of" the causal aeent lllnl of diseminatiti 
major sed-borne discases o beans il lraiil ark- described: commotn bacterial blirdht Van
;biaMrlUV )/ia 0'Ili), halo iUS ')1 ((lh'totricholinhI'tt wts 'Olit'hl), atllthrae.nose 
lid'mtthiamiror), aiigular leat spot ilraipsisgris'ola), and IC'.I \'. Ietlinical recoininen
dations ainied at Obtaillil!, disease-tree sCeds are indicated, sLich as: seed origin, land selec
tion, soil preparation, crtol rotation, plaotin., irrication. %ecd conitrol, field inspections. 
phytosatitary treatments ofr seed, and plants, harvestiig, Seed drying and clean in!, storage, 
and ,criination trials. Sites for seed production Should have an annual rainfall - 300 ini, 
daily RII --, 60%, daily temp. bettecn 25-35'C, and facility to irrigate by gravitation. "Aajor
reconimeidations. include;: (I I the ue of cv., recomnimeinded for the regiotn, prodtlcel ill 
appropriate localities, Mirich havc not henl planted t) beans at least during, tile previous 2 
yr, isolated froni other bea crops,, ailld Vith a flat topography, (2) st, ilig during the dry 
season at lok, plant deisity (3) lhe elimninatiotn (,I diseased plants troll: the crop; (4) harv :st
ing after the crop has reached physiolo ical iaturnt\ : (51 removal of abilornial seeds; and 
16)applicationi of insCCtiCitlCs alld tunttieides to see tls. (Stmtmari hr C.I.;. 7tltans. h)' .11. 

F') 104 100 

0278 
16708 AISCIIUI.MANN A., J. 1981. roduccibn y comercializacihn de semillas 
de leguninosas secas en Chile. /rr Ilth-'gi St' 'd iPruo/iotni and commt'rciali.ation 

2in 0tilc). Ini Seminario die Leguininosas tie (;rano, o., Santiago, Chile, 1981. Traba
jos. Santiago. pp.141-148. Span. 

IPtasiolusinltaris. Seeds. Cultivars. Seed production. Trade. Chile. 

The demand, priduction, aiid colinerciali/ation of certifietl seed orf beans, lentils, chick
peas, and Peas in ('iile are airalyzed. It is indlicated that certified bean seed liroduction is 
only done for a f'e var, cspccially due I:, the lo\ demand. For tIe periods 1977-78, 1978
79, 1979-80, 1980-81, adtt 198 1-82 tile availabilitv of cer titiCd beai seerl coinpared witl) 
the total deniaid oti" eani seed in Chile ontly recehied 4.4. 5.0, 1.9, 1.4, ant! 2.3%, resp.
Certified Seel conrisumutption k\ill iot increase event throeh adetiuate purity and germination 
are Lu:riarte. 1 ii l ie:- ouail)l_ price is inainilled, until var, Mitl characteristics sUperior 
to those tlf traditiotal rllateri1ls tused b%larintrs exlNt. (Sniiarv idhr ,.J.'. TratS r I.. i1. 
F.) D)04 

0279 
16445 KR.YZ'AN0)\SKI, I.C. 1974. A t&nica ie envelhecimento precoce na 
avaliaq'o do vigor de lots de sementes de leijoeiro (Wl/ascohlvrulgaris L.). (-1Ii 
ac;,'eratedaeciig tL'Lb utt 'or rlrtuatint rigor hi bean i d lots). lese Mestrado. 
Piracicaba-SP. Brasil, I sctla Superior dt. AgriCnltura Luiz LceOuciroz, Universidade 
tic SZ Paul. 104p. Port., Sum. Port., InrI., 101 Refs. 

I'lascolts ru/garis. SeetLs. Seed characters. Seed vigor. Analysis. Storage. Germination. Seed 
production. Brazil. 

A study tas Cniuluted at the Ariculture ant Irirticutur Cl)epartnir'nt of the Iscola Supe
rior tie A.vricultura Luiz tie QoCirrz, SI' (Brazil) to evaluate tire applicability of accelerated 
aiii as a Vienoir test for liedanit'tls. A literature rt'ic s In \ d tle ieessit ' an e'iici 
vigor test for the cnttrtol prograi if seedlquality. lie accelerated aging test was leiinCll
stratet tr be tit best study rie thod Ir evaluating tile level of deterioration iii bean sectls. It 
was concluded that this method tMel applied at 42°C and 100% RII for 72 Ii to bean seed 
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lots stored without temp. and moisture control was efficient in showing differences in vigor 
among the seed lots. When seed lots were stored under controlled temp. and moisture con
ditions, accelerated aging at 42 0 C and 100% RHI should be kept for 96 i in order to demon
strate differences in vigor among the seed lots. The results obtained with this technique

1gave a general idea on the av. performarce of bean scc lots under field conditions. (Au. 
thor's suflnzairl) D04 

See also 0215 0365 
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D05 Varietal Trials 

0280 
16492 HERNANDEZ V., C. 1981. Evaluaci6n y sclecci6n de genotipos de frijol
(Phaseohs vulgaris L.) bajo condiciones de temporal en el norte de Gto. (l:'ahation
and selection of"bean genot.Ypes under rainjh'd conditions in northern (;uanajuato).
Tesis Ing. Agr. Chapingo, Mexico. Universidad Aut6noma Chapingo. 107p. Span.,
Sum. Span., 25 Refs., Illus. 

Phaseohits rtuaris. Cultivars. Adaptation. Selection. Yields. Yield components. Planting.
Weeding. Harvesting. Field experiments. Statistical analysis. Mexico. 

A series of expt. were established on tiClds of the C-mpo Agricola Lxptl. del Norte de Guana
juato (Mexico) and in other localities of the region during 1975-78 in order to adapt, evaluate,
and select common bean genotypes \with hiel yield potential. The performance of the cxptl.
and commercial material was studied in comlarison with regional var. under rainfed con
ditions and using the farmers' technolhogy. Adsanced bean lines type Canario, Negro Opaco,
and improved var. were used. Checks were BaN omex, Canario 101 and 107, Jamapa, Villa
Guerrero, and native var. in a simple 5 x 5 lattice design \itlh 4 replications in random 
distribution for Canario and Negro Opaco types: a random block design was used with
improved var. Trials \ere planted with no fertilizer in adequately prepared land and at fite
beginning of the rainy season (June-Ji.ly ) in slightly moist soil. Plant density was approx.
90,000 plants/ha (40 kg sed). Differences in leaf development and the degree or pest and
disease incidence ws'ere established. The date of 50% flowering, plant height, pest and disease 
attack, pood setting, date of maturity, length and no. of seCds/pod, and sed \%t.useful plot 
area were registered. Variance analysis for yield w\as estimated in all trials, per yr and per
locality. Combined analysis ws'as used in trials with improved var., confirming the Iypothesis
of being the highest yielders. Duncan's Test %kasapplied to all the expt. to determine the
best treatments. Disease-resistant, high-yielding lines and var. With good adaptation \\ere: 
Canario type, ll-386-Mr-Mr-20-..t: ll-R-10-70-l-2-3X-I-V-39-1; ll-R-6-M-M-M-15-M; Negro
Opaco type, 11-748-M-M-1-2; 11-748-M-I-I-3; CC-111-54-1-CC: commercial var., Cinario 
101 and 107; BayrneCx; Canario Guanajuato 43, and Negro Querktaro-78. (Author's
snmmar'. Trans. li' L..,K 1)05 KOO 

0281
 
16456 ROMAN, A.; DAVIS, J.: GARCIA, S.; GRAHAM, 
 P.; TEMPLE, S. 1979. 
Informe de trabajos 1979; programa de frijol. (Research report 1979; bean
program). La Selva, Antioquia, Convenio ICA/ CIAT. 521). Span., Sum. Span., Illus. 

Phaseohs 'ulgaris. Zea mavs. intercropping. Rotational crops. Germplasm. Selection. Plant
 
habit. Seed. Seed characters. Cultivars. Yields. Nitrogen fixation. Rhizobitim phaseoli. Colic
totrichumn lindenuthiantm. Ilost-plant resistance. Colombia.
 

Different assays on climbing beans in relay cropping or associated with maize, N fixation
 
and Rhizobiton inoculation, and bush beans in monoculture are 
 reported. These were

conducted in La Selva, Antio(uia (Colombia), through a collaborative project between the
 
Instituto Colombiano Agropecuario (ICA) and CIAT. A total of 56 materials were selected

from 723 from Spain, Portugal, Peru, Ecuador, and Colombia for productivity and disease-re
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r tlneettom-anoria11 Steiiii'i6na InIaprevious styoiahion 9
large gimd vir, weeslce->,0g10ses ih higher yields in relay cropping (>

r1,',4;13* kj/iiAinCranljo I og h -ar, LJ1056 (Na CIAT GC,2488)-i~
Fr__Tpclaff , recommeni dedJ fror-,Cuoimbiaf :Be'st planting densities for tmize 'and beanis in' assoc ldbniir63040,000,maize pimts/h~ai d 2040,000 bean plants/hia pocket drillced in a
go90100nmx;90-100 cmnsquare planting.: in'trials -ith advanced lines up to F and F, 12
wVere select~d from 'an original lot of 32,680 planits yielding > 1631 kg/hia, the majorityblack- or rw-ooe seed.- Four red-seeded var. (V~7916 , V77918, V179115, and 

tl 
\V7911 ) re selected for productlvi ty, earlymaatu ration, aid resistaiiice t major diseases I n 

,trialsof N tisation 3 strains of Rhiobiini,that allowed yields similar to those obtained
wli'ntreated with N Ifertilizer, were'identilled, The soil applicationof' PCNI reduced root
 
rot and the toxicity of ihizob i n by theefungicide sed when the iioeuium was
Sppliedin granules belowidie seed. (vzractedfrown author's summay Trans. hiIli, .)
D05 G00 101 

0282 
16922 PO'IPEU, A.S. 1980. 'rodutividade de linhagens de feijoeiro (Phaseolis
viulgarisJ dos grupos Rosinlia e Roxinho resistentes au fungo da antracnose (Colle." totrichuim lindeuthjanum roductiii of bea lines bc lg to flosinha 
and Roxinho groups, resistant to the anthracnose Jingus (Colletotrichusn lindenu. 
thlanwinfl lragantia 39:89-97. Port., Sum. Port., Fnpl., SRefs. 

Ihaseolus rulgaris. Colletotrichuin Ihndemuthiainin. Germplasm. Ilost-plant resistance.
 
Cultivars. Yields. Productivity. Expedment design. Field experiments. Brazil.
 

irDuring tle rainy seasons of 1977 and 1978, 16 trials were carried out at the Contro lxpt).
de Campinas, SP (Brazil) to determine tie yield capacity of dry bean lines belonging to the

Rosinha and Roxinh
 o groups, resistant to anthracnose (C'olletotrichtin Iindeiuthiantonj.Arandomized complete block design was used with Rosinha G and Roxo-Minas as controls.None of the Rosinha lines outyielded Rosinlia G although: av. yields of' aipprox, 1830 :kg/lia were obtained by some of them in tie absence of the pathogen. Fight liles of the
Roxinho group (av. yields between 1490-2027 kg/ha) were superior to those. observedfor the control Roxo-Minas (yields between 880-1367 kg/ha), in the absence or C. indeinuthianumn. The interaction line x year was not significant; however, th, , dfect of thu.
 
year was significant. The best liles will be included in regional trials and the seeds of several

lines will be increased for release to farmers in the region. (Author's swnvlari I)05 E03
 
601
 

0283
17390 PESSANIIA, G.G. ; VIEIRA, C.; SILVA, C.C. DA; CARDOSO, A,.A S1t.-
VA, J.C.; SEDIYANIA, C.S. 1981. Adaptabilidade eestabilidade de comportamen
to de variedades e misturas de variedades de feijao na Zona da Mata de Minas Ge.'rals. [lAdaptability and stability of the perfbrnance of bean varieties andI varietal
in, tures in the Zona da Mata area, state of Alhias Gerais). Pesquis Agropecutiria
Brasileira 16(5):683-691, Port., Sum. Port., Engl., 26 Refs. 

I'haseolis ulgaris, Cultivars. Adaptation. Yields. Field experiments. Statistical analysis. Bra. 

Bean var. Ricopardo 896, Ricobalo 1014, Costa Rica 1031, Manteig'So Fosco I I Mantltio977, Jalo, and 2 mixtures ofthese var., Ricopardo 896 + Ricobaio 1014 + Costa Rica 1031
and Manteigao Fosco I I+ Manteigito 977 + Jalb, whieh consisted ot tltial proportionsof
each componentwere studied. These were tested in 8 environments in. the Zoni da Matai area, MG, BrLil. No significant difference in yield was round among the mixtures and their 
components, but It appears that mixing var, can have some yield advantagev Ricopardo 896and Costa Rica 1031 were the most responsive var. to environmental improvement; Ricobalo 1014 and Manteig.lo 977 were the least responsive. he milturies and the othler var.
remained at ainlinter m ediate position, Ricobalo 1014 was the only treatment that showed ,
stability of peiforniance in the various environments. Moreover, it was generally the 

f:; 41
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dominoant component in tie mixture, Mhile other donmina li var. were Manteiglo 977 or 
Jalo. The same study, replicated in 8 simulated environments (4 levels of fertilization x 2 
planting seasons) at \'iosa. NI(, avc results thatt re soiiem hat difTerent. (A.. Ihors 
.%UMnIrIj )05 (;0 

See also 0207 0208 02,87 0303 0345 0349 
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EO PLANT PATHOLOGY 

See also 0243 0267 0277 

E02 Bacterioses 

0284
 
16751 ALVARIZ C., 
 I.; VANI:(;AS G., G.; VICI'ORIA K.. J.I. 1979. Transmi
si6n por semilla de bacterias fitopat6genas del Irfjol (I'has i's ruaris I..) en Co
lom bia. (Seed transmission oI hat'thial pIyt/iath.,city ltl thean's il (Colombia).
Acta Agronumi,ica 29I 1'4) :11-20. Span., Sum . Spanl.. I ncll.. I IRels. 

'hascolus ruikiari. Aan thrmtnna Ijl..(,,I. Seeds. (ultivars. Disease transmission. Seed 
transission. Statistical analysis. Laboratury experiments. (olombia. 

Three dilferent IICthot a crkc ukC-d to tlttcklCriil ch kl cd jiit iplobc ll tlioll 1) .N'ati/h

lids phascoli. I valuatitolls \Cre adc (,i1 21 Nainpic, \iltl ix1 .iV. cc lltC iib l oi 19.9. 5.4.
 
and 24.4% a crin icd by.msuneiisu ii ,I .iiitsinial 'o.l utiailnlom, 'i : thillstt ima dced s, iatslprobable nlUmhebr technique iMPN), mll iIndutctioni oIlnp m (i, beanl 'ec(linmp. resp.
 
Results obtained \\ith vistal 
 mialvj, pr-scntcd aluhihs 'icltu,._ulu cirrclatinn coefficcient 
(0.82) %%it Syiliptil, produccd b\ A. phascli ti Ilku ' ccd iII's.ki II( CCr. tiit, reuIlts
 
oit:aincd b\ tle MN tcviniqu, ,m cd a hit.h. .%aratioll koctl'Iiccilt alld 1, coirciationi
 
Coe11icie ii oithcr isults \,cIc
t %ilt c 2 llkctli ti. BIesi r thitill d In , j l ll ,Cccd
samples oi steruic ,lld skil And latCr il1Cilliiu 8 da.I-,ld 'ccdlIluiit undcr 00% Rif at 
26-C I'r 48 I. /Athor, itntntv) 102 

0285 
15853 NAK..*\\IRA, K . KINIA 11, I. 1967. Crestamento losco do leijociro no 
I-stado de S:io Iaulo. J uv' )its ,l'Ittm b ,mv in tilt, s/a f) SLh Iauhin. Revista 
da SOcicdadc ltrasilira tic litpipatolo:ia 1(11:40-48. Port., Sum. Port., I lgl., 10 
Rets.
 

'hascotls rl.Karis. . t'ai t)hlias thacoli %ar. tuscas. t/lwaosito autfitid ti. Ilost range.
Analysis. Identification. Ilost-plant resistance. Cultivars. Brafil. 

In Jan. 1965. durniu it irc. tittb cia l liht1 ill Ci 111sl . \t Ct t S(it PatlO , a bactCri
tim, not vet reported in Bra il, Xsa, loilld ill [call Ctops. Iici ll(,IucI.ilt aud ph1y,,iolgi
cal characteristic ot the bacterjtiii \%crc t tliCtL an1d 17 hci \ar. anid 12 diftcrent plant
species \cre .litcllitcd. Ilie oraiiin isas diitcntitm a .\lan/l,m onas /h,a /i %ar. fuistals. 
It was ciultd that hciticS I'/adois itlh'aris, tllll I'. iailk \\ab,,( cnsitlered as a host 
oft this bactc.:rm. All bk-an N,.crc tsuscp iblc th lit!Ic \ari:0s icvar. \ M the tlc,'le ol 
susceptibility. (A.iuthor'%smuinar 1(2 

0286 
17306 RIOI111, K., RASCIII . I . 1981. 'urification of' the chlorosis inducing
to:ifn front /'duiidomnol ihsco'icosa (litirklh.) ml)\, il\ athiihiis Zcitsson. Ili h 
chrift 101:,98-313. I n l.. Sum. I niul. AI., 23 Ro ., llhl,. 

IPhascohti ru/aris. I'hcudoin as%I olitlda. Ioiins. Isolation. Analysis. Biochemistry. 
Laboratory experiments. 

Several netlhtids to puritY' the chlrtosis indtUcill! ttoin front M'cdoIiimuas phi/axolicu)a%%ere 
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conparCd in Order to find possible e\lllaitions Cor the conlictinpe results ointoxin structure 
'rom different lab. lieh ti\n ixta complctely adsorbed b) charcoa (pM 10.0), but not by 

diatoill, c U,l rl h t, Iclitintc. iroi the- r\ cultue l'iltrate, mnd it could he eluted 1rotll 
dharc al \kith 7.5' Nil fi 70 .o tlili . Ile fl'ledort Of charLoa adsorption and elution 
Could b,-I'cded 1 l J<h0ircol c'lujir1i. Ilie to,in could not be extracted withtill 1,ll2 
(,iran i,,ix .ict , Itimun %itcr l ll v it ill90% Iie tiaiol re tltcd illSomeI l5t tofactivity 
,llkdIt ak aisc .'l * Itiibal l od ept o" [the toxin )roif dIlIjl ie.l ionl other\11, I IItem. Good 

"
 
co stII llt.!t. 111thIIC, 11i111 tiltr tI , tillV\Jt li 1110. si0V c l liiato raph. otlSeplhiadex 
(1-1 , I h (1! ICdli-&cl P-1 alld itllll-otc ()it 11ltli a fstul -lass, litter colillllns l 
iotml i o,nil pe.ik mid kIcr Itij ll' xxiti Iuch could bei ic.lk mi Ilihcr to\in activit\ 
d tel 11. .11bl Ill" O (1\ 1i1 %to \ r (i1 lilt' alioll C lnge resin l) o\ex 
2 \ 1 11id ,in I-,,1" Fl F Istrlel . ilthwilvi till,,i( NI-cc 'lltli,1 calltoll C\ciawiIer allox\ed 

uric Otiei \ks~iiltiii oite ClUant. I ess toxin Intactivationt111 as 
tLLred , , I 1 \1 Mll111,,,ICili ,iii 1tli 0 ll N Ii,. 1117.S )a d QAI -SClphdtlC\ (elutiout 

1lth .l- \1 ll. ), .Il Jll ,\\erc iillparel ftrI I\\ Ill( 1) .c' tL1,WIllsit' ,lx iit ,stviitt 
I .( I -,T i,,\ini, tlxlt F ,-turcd ,M elluile tes, iCi bsI ulxetl l'lritjaiific ,tin. 
tI iFolloI I 1iFFn it dI Sk'IFl.l1C I 11-20 i 'Fhl ,,t ,,tlt.t l|ill ii i lC,a L!Ccl 

Il ' I\ ll V J Fiall' r11,11 titI .\l Ix iul i liel tC\ ' t eki ll i rilicattilt I)[o

,c ijrcs
t'l\Fii Ii~/, ' 

fsi i ll% 
\iiiFtl 

" 
'. 

,n, 
I 

'Firc 
1 

wii diil ilatiiie the cxistehce it mih u)iic iiajoir 

0287 
1I690)I3 I M . hAV 1 S. ( (). Resistance1 II, I\I , Il 1(0. 1981. to 
b.1ctelial clIIlilIOll blitlhl , l ijlllill hican., lit:wp.l~lllltSt ptv. phal 


I ic/illi, . C A. li',ih.iil I ite'tt on li t1"lciiic 5th.,1 IliTc' ( 'l,ilt ladtcria, 
l a~ I IS I h kh",ti,' hi'l,v 

,,ult+ ra I t ,l.lpil, 44! I i+'.l 

Ail.(',>hl . ' (A l,( ',l"tll (+tI t ro 111clttilti tonal lie.\..,i
811-I .. Suint . 2 Iel, 

I'la,/toi I i1:; 1'JF \.'i'iFF'i pfi.0 t t I ( , phwF sar. t Iph a. Blean comminonIi,)m. %/ll 
mosaic \iu,. I tstplant resistank.eV. ( ultik ars. (ierntplasmt. Plantttbreeding. held experiments. 
(ololnl hia. 

I . \F c' le ttIll I 1,1) ," !,l Ii .ill,', I,11 t hell Itr l I tsI st celllt~ir ti/-ial inoculation 

s1. 1F ll hi \ dlie ltI l I('ld"illltij. s (.1lr I',tll A ( ,t ,Ii ulitrce resitalice \\erc sclected 
FlldIll,ld,'d Ill I)CM Til iii i i jil (ir .ioi lF el l ii j Ili a tcil(aliiia, I)ijcol Nittia, 

( N till. eIR i ,l Ih.II II \ll\,. iiild I( t Iilihi. lin19-4 'ril ]r-it nli,,\ere e aluated 
I,. ,t'r h~l~t'.',li, I'K1, 1 ,0 re[ ill IMICt IA i~ hli'd]lI IBCM \,ti lll ,nd ll' t- t llilotn 

hIll i!u,, ilFi0 ' hc 'l I Sit.c 197 , sel lieIs ill1 1FFF lit0iiis Ct have beit 
, 1 IFF"d\ Fl l C\ 1) Ill cF111 .IF ll ltl .()[l tte[t l t.I ll.t elll tl the a;i"elt Il" l el 
ild. . lilt] ( ,IFFl ,iFFilltilt'. I 111l.1. J 1111eIf('.\L-231 his, Ii'IIselcted andi \%ill So n 

lie uclasl i, . "Mc i \ i. Ie!I' le0el It ' it,ilie of L-23 b etl, en1 'W\k iii f '0 
' 

li' te.ctltlv 

ilIi ,ltl h\ t in,ili.h>t,',mii, l ik tossutil to t11Ct l le a lile.1'..Itlio '"xototizru'J 
1 (12 11 lWIi 

)288 
16il) AI ANAN)(. I. 1981. Specificity of' Ilisa to .Xantlthou lia tantplirtris 
p. ulh,'identifica(ion. htuiio. IIltitational (olereice ol Planti J.(.,ed. 
Ialltoietllclaictrtig, 5th.. (,ai. (omhibia. 1981. l'teedings. ('iall, (olomi bia, 
(',uitri I1tteri tit \ ttltir i pical. 13-121. Stim .-0ici, e Ir , pp.] 1 nfIl., Inul., 
8 RCts. 

P/iaIIIt i SI ti / I a hpl l,IaI pi ,, 4t. leifiication. Analysis. 1li 'hemistry. Anhisera. 
Colont bi a. 

Rlubilt AllIii ,.x ecC 1kI'll t i, \ clopritilt \\h ileI' d ,., iacterial xrlat, ll cell of 
.la~ti/i ol S; 1s t iii slate indll .'luz , Slip.,

/lMtuli sti\lt., .ilii \ at,/t1iCS p1. p//hi'/, isoilates Irlm ilillu.tett sites \\crc determinlted 
by Otilltulix.\ tuible tittlisiii 111)1)) ltet alldilldircCt IHAISA iiethotld (11M). Belter 

( :IIIWiimFIi ,'/ \11-5-51 a I'seltdo
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antiserum specificity was obtained with II. M and gl.ycoprotein a, antiwi.els than %ithOD) 
and whole cells as antigens. Sensitivity f' r the ormer chmbination wkas estimated in 5 x 
10' cells/nil of antigen and 20 ng/nil of antiserum as min. for rood reaction. (Author's 
supunart') 1.02 

0289 
16904 PASTOR C., NI.A.; I11I I1, S.. ('(ORRI .\, I .J. 1981 Comparing 2 ilocu
lation techniqutes evaluating in beans to '51risfor resistance Aattotmofitav camtr 

c Intcnational till Pathiirrcnic 
Bacteria, 5th., ('alt, Colomntbia, 1981. Procelings,. ('all, (olthlllhi;i. (enttror Inter
naciunal de Agricultura Iropical. pp.493-U3. In.l ., Sum. Itti'i., 14 ,els.. Ills. 

pv. i/hasroli. lit Laz.ao, J.., l. (ititereice Ilant 

I'l/ascols rtularli .\Attllttihomrat rhaw',di. Intuclation niethods. Flost-platl resistance. 
Cultivars. Timing. leniperature. (;roNith-chantber e penmcnts. ield experiments. Crolom
bia. 

I"\k,0 Iwill:li0iit , tcCrlliq lI ,\ Vicre colllpareil or Ctlot - . rIr ,0 reerrlr! restslile oIli 111tiii 

bacterial bli.lt ((' ) carlieil b\ Unth,rtioatas aIr/ trtrsI \. h,'',dlt (XII). licill cv. 

Jules, BAl 93, ICA 1-24, B:\I 4 . .\ I 7). alld Ilrrill, Sitho. \ith khti iTreactions 

to tile bIlrrlit In (olombhia \t'I iIi'iatCtl iII the ticI'lll id ti tCrCrthIsis \%th ('oloini
hian isolatc X1-123. \ ra'oi bh de pro'edtuIC iLt .1 rItrrIlri :1t 11 -! I l tl" ittrLi alAblades 

w.ere omtlpared. Il Ill cases plant, \k crt i o, lrr l itnI it I t lIt.t ,1 da, alttr lantiotl 

atd I'V ltlacl 8 ol1d 12 das ,Iltt't 1ioctrti'al t, i IIntille ItL! !fllm,cretl'riri.. the' Irilkill ol 
tile v '. oc :he:,, [,',L r ,1 h01 l,ittila rtti 1, Hot\n :!t C:." 1,1311 T ill. dIlIt. \ it tr lo rICrio l 
ever, tie surir'ical blade \\a, less ,Iet ter C II I eL1cr 1 ilt ' '\l)'ettiI (lIlt rejeit ir rltl 1%. 

rankCd is intlItitlate. lieC tlohitiiit oI ( Bit :re,nir \I,t \it.Iitlh til' ur'ital 
blade pr-oCedhre. It \\as a1lsoCarit r tile ,lld Iltdt'r. lih 111t r'llli . .elcillti\O Illtethots 

ftr rite Cvaltatrltil t (tiit reslsta e.111 It eatll iII Ili'.' ti l 1i 1 t1th ,lt,\ tilt' 1I11Ii1t II1cLls 

evaluattons ot iprtatrr. -kltUlrre, t Iother teiarrtcns is . nI.Lti-t.1,'TII lle 
diseases. .Itulnt' s tillltlla 102 

0)290 
164.71 ('AIA II K., ('. 19'1. Rcas'o de ,atiidelades tie feijoeiro a Ai,,t/toI,rdi 
p/asw'oli (I.. I. Sill.) 1)o\\s. e \aittriIs ,Itli Nar. loLalts (hunk) Starr & 
Flrk. l\{'ati bcattir iamiter Ill\,:tottrrra arid dtn1Ao no itas' .11 tllitthlas 

pltas'eoi Itt. t.ttl s, lt'se NiestLado. I'll ilI'a-S ., 1Irail. I ,_o_ a Superior ti 
:\griciLItrria liui/ tie )uicinir dLaI'risersi i'altIe I irillo. 591N. PItt.. Stilo. Pllt 
Itiel.. 46 ke's.. Illus. 

r'r a /r 
resinc. (;ernplasi. Plant imtritluctiots. (uilivars. Ihtotulatiot. Isolalets. Statistical 
analysis. razil. 

/.I si'tlir Ars alltlt/rtotas%pi/at i. pailhtnl ii %at. iiant. Ilirst-plait 

itt 1t.r 1t; ILCtte ItItIILIC 
isilates tit' XAltrl/rotntrals phar'oi ,indr V /1wth,,,i tal.ltrrllt tis stillietl it ile I sCOl 
Superior tie A,,riCuitura lii tie tiQremiri, I. il S' Vlai t 14r1111)het\C'i lute 1970-
JilI 1971. lests it var. rcsistaice \%TC tIllt itroiltl cIrctri ,tIOistoiitihts. 

The Irliairtr itt ntilertcirl ihCall \li. anld lotntrdtrI .'d i r II' t 

rtrlll(tIit Irrdt 
The Santle illoCtIehll ICplarairti ll ind til' tlliet't It ill ItitiH oll I\It'l' IlL't ill All tile i,l,,, S. 
The appearance tile it &sas ,s ilanrts \itt 1st s%itiptitirs d d", iupillrlt itotel. r.ated 
for tliscase reaction 40 da\ s aitter inoeulatiion. ()ii thc lat, i the TrestsI ald oi ,t'tlCfr1s It 

it \%as conctluded that tepar beall l'hrad',,hrit a lttil,4iis %,i,. Ltt,,rdit ',\.i, t .is t 1() tileistl 
isolates ot .X. It/at,,i andi to the .\ lt/tl,)i \.it. it iis iLtt,. (Gicrat Nit th'r Nchraska 
no. I selectio 27 \as hli.ill tolerant to the satire Isate, ani , i bii I ( ,, .ort cistof 
resistanrce for sat. ltI !1- nit, ett ai. \ .1r t1t61 Ir/trtlo.iibtaiitr' Irational rtIstVN 11 4 005. 
Prrtt G-I, Jaih), Mulatiilr, litico til. (trro, lott\rlii . Ie.11,t7tre. PteLitii . .111dIilt 72 
were hi,,hi StLsuscertibi titr t t 'tics. Iilaho I, I ri.Lrtrrr1 ,. ( hriiiii 31i,) \ito/. 

Rico 23, arril (hiiallt IItcItoc sit'i ci a II\\' 1ec't i 'i- tiil . il,1tI \ 2 tit t. 
phas'oli While \\as less a-,,rrcsive thair isnlatt, \I rt \V I I ti //1 I ti.m 4 AI / t\'1t 

var. tuscait I razlriil). Nit chralgCs Ill pr th(t'nitIt\ \s VrC iCteteled ill A . 11/rtodt C\ Irl Ai I[ 
3 sticcessive inoculations of the hi.'.hly toherantt hist. .. it/ort \t1tiilltt,'t l 1 2 t11 
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16908 KINYt. A (.K.; MULNYA, I).M.: ITI KI LI N, I .M.VAN 1981.
Studies on genetic resistance of'beans to t-s1tdO-ioX,3-

phaz o'ohcola in Kenya. InLozalo, J.('..ed. lntertational ('noterence on Plant lathoenic Bacteria, 5th., Cali,
(olomibia, 1981. PItctcdiIl s. ali,Colohbia. Ceintro itertiacional di.'\gricultura
Tropical. pp.352-357. I nl., SLiIII.I i l.,13 R ts. 

I'hascols rtnId',arjs' I"teoad ipia,, Ii. [lost plant resi taine. Isolates. Races. Leaves.Symptornatology. Chlorosis. ( ultivars. (Gcies. Plant breeding. Kenya. 

,of1,cl,
Hlth) bli,,.dit -,, cd,,h\ / i I1,,,,1"1hh 'hO411d~1 JdIIA, IN011C Of file mlost imlpo~rtant 
diswaws wi he.i,iII K'Nll..I. II 1 h i\ ,IshtiNtlrs ltilll_ li\kilted. III scr\ 'ieldSftromi early
infected lwall,,, '.Ih's l.o., I' ;dici'daL uicre oltained trotti 12 healn-,rosingdistrict,. Scvci I ci,,. t,,ic' l6- llnccd1 23 to l(,ic 2. ]Ie tcuiiiierllllatimn Race2 clu'icd sc'\cic iio!l' I , 1nthII lC.i',c, iII Red N1Lc.iii tl3 \ccidlimcs. N o liiis, (;IP1 id (;Hl \92 rcsi.,1 ! t, Raicet', kcfrc croN,ed %\ith tl,,cpiihh. liniesand their I,procs. iii.ii,l cd 101 I I.N

ll tAll.i 1cIk, 
I,,lll''Itsicptlilit] I rc'.actloits, ResisCtan1t iedl se.dlini s reactLedrt,I p, I ndll ,
Pi pI' 2.'h palth'll tohr hascofhcola Race l~rc water

,
siiakCi I."liil,iIl titI, hhIr,,, cm tltuted litiiaiolsk Oiptlt) s oillcavcN o' susceptiblesedIiiic,., PI,-1t.,ii e tc'' ..' I )/,; RAIc 2 11 (1-lI' 1 alld(;IP x92 %kasfAIIld to be go%'erlI hd n' '11 ,Is _c,'sI .\ II I I HLI'tllt Ito 3 Isiis'cc )tibIke) \ktas obtaitied in tile 

1292 
l09!I litk1 1 ! \PA, 1R\. I'\SIMI C..I ..V 1981. Variation, virulence of
til"m ,ibnu , :''. p.. /lic',lh .',:oinbeans ill('olombia. In Lti/allO, J.C., idl.
hnternlatin0l1i Ih1nIs i'T1'i, , tcr a, 5th.. ('ali, CIis Hi t '.i loimbia, 1981.
l'i' iiis.'e.h I ih. (.,l'i~i,. c:ts., hIItcriia iiil I,- Ae.rictiltira Itropical. pp.341
351 1i .. ",,r. I I, .cl,1 Ill:,s 

I'ha.'idto si/,.'' , 1,, Races.,, I., 1i,'.t:l~eaves. Ss'uultiutluythg'. Sl tistucal ainalysis. (tilui.. 
Isolates. \irulence. Inoculaton. Pods. 

Iir t .I ts I ]'ii't in., . p\,' /i, /,, lioi' I 1 A: (oloiihia it cereseparated itntoratce I nild 2 ,I th lis ,I 1'i viiiicit' fr IP/a 's/ih i Ivuliaris c%.Red Mexican U1-3.

.icc ,ciil
'ttilllli'ii s.,'. Il , litli ci llindpod reactiin. Standard isolates il race Iand 2 itCc d It 'li.is, , IsscLtu l'ist', isIlate, \\ere cla,,itied as race 2, xhereas 7
Isjlr .i,,ni ',pp il. I sslhlii, ioiii
ils 'I itid 2 leieritc w5er idelitificd as race I. The
 
si,lsics u-. I li iti i II 
 tli OriLci ,t virilctice.I u tile;, tf \atertoakiAig lesionsas,,cI i 'dii h l .I lct,,- 1i 5 dh\ ,i)ic%. Semiiti le.(.N . Nebraska lit).I Sol. 27, and
\\is,Il1, '2 i' .illIII),LIIIA11''i iII ' .i I ccile. I lt,m irtilel
,t t isolates \\ere tro tl Pasto. 

\ IIcilAdsilc ptilI c pod reaction Iliall lesion
, 11 '2 1.I uIti bt oli IL'ilt.I!lI'e 


. HM. iJ, i ) csillil.II'ii iclT"It'theil s
IIIIt'L  to p,,.ctilItl c%.Seminoletmiean lesion2., m -ics.,i s 5-4, miniI. (;.N. Ne-hraka no. I Sel. 2- hai.,iis -. a itean lesion ,"of'1.8
 
mlwlmid h dt'uli' hcts ceii
ls 0.4-2 ,8 niii. lie order ii the isolates in virulence sas similar
I 
162 

,ill 1 . Mid .ii' ,i orrclIti1ii iOCttjiCitin of0.87 liet\s eo the 3 
cv. (..lltAthor's stfiifmari'j 

0293
1I911) (I ('lll. I.. (,ANI l I1, I.\.: If), 1(.K.hl.;I,,\IIL,S. 1981. I'/iaseolus

iiil,,iii i I",iii , It ii'll ,1"pv. 1lc iCila stemn role of host tissue age and 
pathogenic lox il in eslahlishnllen of patlogen in host. In Lozaniio .r'., ed. Inter-Iitiiluil S ollILtIt.ll, 1 l'l iit Patl :,ctii: Ilittelia, 5th. (',li. ('olonilhia, 1981.
Pi'occe-atll,(iii, (I,i]ulsihh (cli ller oll'ialAcnriCktilr,dr2e ripical, pp. 288
294. I ml. Sui. I l. 2i is, 

I'Iias'cutoi ltr, ',i li toh ,.'s nicem'. Races. oxins. Analysis. Symptonatoloi. Ino
culalion. I'lant ace. Plant Itssues. I eaves. Cultivars. Ilost -plant resistance. I.aboratory experi
men is. 
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PIld onas syrgae pv, piiascolicola,; the causal agent orf bean halo blight producesan
~i~c~liilainonspctoxi-in-culture-and-in-inoculated-planlts--Both-toxigemlcan o 

toxigeniA strains orfitle pathogen multiply in inoculated tissues of young plants of suscepti
bl~c .,nd Induce watersoaking, but only toxigenic strains Induce systemic chlorosi', and 
~stuntin indicating that the toxin is a virulence factor and isnot required for pathogenici' 

of the bacterium in such tissues. However,in previous studies fie toxin has been Shownn6 
specificall' suppress hypersensitive resistance to A syringae pv.p/aseoila in gencticay," 
resistant bean cv., suggesting a role for the toxin in the pathogenicity of the bacteriu 1 
Additional data support the role of the toxin in pathogenic establishnient Tissues ot a 
susceptible cv, :RId Kidney (RK), which are susceptible to certainof both toxigenic and 

rnontoxigenic strains of pv,phascolicola gradually become resistant to them as they mature 
and eventually react to the pathogen in amanner similar to that of tissues ufa resistant cv., 
GN Nebraska no. 27, In mature tlssues, bacterial proliferation is severely restricted, and 

, 

i 

S instead of Nvatersoaking, a hypersensitive response is produced. Purther, as in the reactiun 
of genetically resistant tissues, toxin content of inoculated mature tissues is drastically 
rreduced aColn pared to young tissues of the same susceptible cv. Thus the manifestations 
of the resistance reaction of mature susceptible tissues are similar to those of tissues of 
genetically resistant cv, It Is proposed that the reason why nontoxigenic strains of pv. pha. 
.seolicola grow in young RK tissues is that the specific resistance of RK to the pathogen 
is not expressed in such tissues, and bacteria grow passively. When toxigenic strains are 
used to inoculate young RK tissues, the toxin produced during the passive growth prevents 
subsequent expression of resistance as the tissues mature. A model to explain the role of 
the toxin in pathogenic establishiment in die host ispresented. (Author's statttnai.J 102h 

0294 
16907 SZAB3O, LJ.; VOLPE, J.; MILLS, D. 1981. Idei'tification of F'.llke 
plasmids of Pseudontas syringae pv. phaseollcola. In Lozano, J.C., ed. Inter
national Conference on Plant Pathogenic Bacteria, 5th., Cali, Colombia, 1981. 
Proceedings. Cali, Colombia, Centro lnternaclonal de Agricultura Tropical. pp. 
403411. Engi., Suni, Engl., 10 Refs., Illus, 

IPhascoius 'ulgaris, I'seudomonas svringae. Races. Nucleic acid. Chromosomes. Identifi. 
cation. Analysis. Biochemistry. Electron microscopy. Colombia, 

'fThe phytopathogenic bacterium Psctidomona s 'ringae pv, phaseolicola strain LR700 
harbors a single indigenous 98 x 106 dalton (Mdal) cryptic plasmid, pMC7105. A 
"plasmidless" derivative of this strain, LR719, has been shown to have pNIC7105 inte

4 

grated Into the bacterial chromosome. Prelfiminary results indicated that piNIC710S could 
be partially excised from the chromosome of LR719 when 3 colonies bearing excision 
plasmlds of. 35, 50, and 58 Mdal were detected, EcUl and Hamill fingerprint analyses 
confirm that tliese plasmids are essentially comprised of a subset of fragments from 
IpMC7105. More recently, 11 additional colonies have been IsolateJ from LR719 which 
harbor a single excision plasmild. These plasmids vary in size from approx. 20-180 Mdal. 
A llamHi restriction analysis of a 145 Mdal excision plasmid, plEx805O, revealed that it 
contains essentially all of pMC7105 and an additional 47 Mdal of DNA which is chromo
somal In origin. The episomal nature of pMC7105 may be exploited in developing a 
genetic system for phytopathogenic pseudomonads analogous to the llfr system of Esch
richla coli. (Author's sutnmarv) E02 

0295 
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16906 QUANT, R.; MILLS, D. 1981. )NA lomologies among plasinids ofPseu
dononas syrlngae pv. phaseolicola.n Lozano, J.C,, ed, International Conference on 
Plant Pathogenic Bacteria, 5th., Call, Colombia, 1981. Proceedings. Call, Colombia, 
Centro Internacional de Agricultura Tropical. pp. 4 12419. Engl., Sum. IEngl, 15 
Refs,, Illus. 

iPhascolus vulgaris. Pseudonwas syringae. Races. 
Flectron microscopy; Nucleic acid,. 

Identification. Analysis, lliochmlistry, 
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riae ...... sonth-bacteaa agent r.pn.bl f--athalo..bia
beanrlls-17 t IF rgac~sj- py pbaseolicola, Isolated fromregions of the USA as Idallo'a'dNew York, were analyzed'for' plasmid no.,size, and relatedness, I coRl and Ialill?reitrlc ioi digests' ol' total plasnild DNA suggest that a larg~e degree or homology existsamong these plasmds, Strain 1P612 harbors 2 plasmids which are 1.4 and 96 megadaltolts 4
in size. Restriction analysis of total plasmid DNA revealed that 36 of 39 LcoRl bands and
16 of' 22 Iamillbands were In common 
with those of'a single 97 megadalton plasmiId
present in strain Pl622, The EcoRl fingerprints indicate that the plasmids of these 2:straihshave at least 90% sequence homology. Two other strains, designated PP601 and PP631,contain In addition to a 73 megadalton plasild, a 29 and a 27 megadalton plasmid, resp.
heaRt digests indicate that there is at least 93% sequence homology between total plasmid
DNA of these strains. Strain PP652 contains 2 plasmlds that are 70 and 33 megadaltons In
size, EcU fingerprints indicate that 11'652 has at least 62% sequence homology withlP60I ind 58% sequence homology with PP631. Thirty-four %sequence homology is seen
in Fcoll digests among all 5 strains. Solution hybridization has also confirmed a high level
2'" quence homology among these plasmids, (Author's summaryf E02 
 " 

0296 .. [5891 SCUSTR, .L.; COYNE, D.P. 1981. Biology, epidemiology, genetics jand breeding for resistance to bacterial pathogens of Phaseolus rulgaris L. Iforti.* cultural Reviews 3:28-58, Engl., 25 Refs. 

Phascohus ruigaris Xanthcmnnas phaseviL Pseudononas p/:aseolicola. Corynebacerihm Jia.ccunfacins. Soil Populations. Seeds. Epiphytology.
m Plant injuries. Host-plant resistance.Germplasn . Genetics. -

A literature review is ,given on the biology and epidemiology of important bacterial pathogens of beans. emphasizing Xairthomonas phascoli Pseudomonas phascolicola, and Corynebocterium flaccumaizclcns regarding their variability, inoculation methods and evaluation of
disease reactions, bacterial populations, and survival mechanisms (seeds, plant residues, plant
organs that sustain an epiphytic bacterial lora, soil, and other 
non host materials), Thenature of resistance, sources of tolerant gernplasm, and genetics and breeding of the 3- bacterial pathogens arc discussed. Breeding methods used and'bacterial disease-resistant cv.are also given. Genetic vulnerability of available resistant bean vat. is discussed. (SummarybyA.J.C. Trans. frY L.M.F,) L:02 GOi 
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0297 
14638 SATISCtIANDRA, K.M.; II1,I'RMATI1, R.V.; IIE(DI, R.K. 1979. Effect 
of organic amendments and fungicides on tilesaprophytic activity of Rhiioctonia 
hataticolacausing root rot of beans. Indian Phytopathology 32(4):543-546. Engl., 
Sum. gl.. II R, s. HIlus. 

Iihaseolits rulgari. ,lacrophooiina phascolina. Rots. Disease control. Chemical control. 

Soil aneridments. Soil populations. 

Wheat straw anid rice hull reiluced the saprophtytic activity of Rhizoctoiia bataticola (Ma. 
crophomina phascolina, cattitg lo t rot il P'hast'ohts i'l'aris, in the soil but FYM and 
-rce i grass had little etect. Qulinltt0enC atlot captat very effectively reduced saprophytic 
activity but carbentdauiit anit Ilatc0lcI twere ineffective. (-lut/iors"summart'] 1,03 

0298 
14903 \NIINN, J.).M.; (1A((OMI LI., W.J .;I[ t LMANN NITO. A.;ANDO. A. 
1979. O)i'vorroncia 4 isil, (Ashbya & Nowell) (;uillierniond causandode ,,a 1r;1i 
manchas de levedura cm sementes de feijil ('haseo/ts vuigaris L.) no Estado de So 
Paulo. (Occlirrenct o A/shb va oyvtpii i'autsitg yeast spot itbeat seeds in tihe state 
of Stt 'aulo). Suiia 'hytopathtologica 5(3/4): 173-177. Port., Sum. Port., Fngl., 
II Ret's., Illus. 

I'haseols utltaris. .V'inato.spora corYli. , lshbta goss.rpii. Isolates. Symptomnatology. Seeds. 
Brazil. 

It a seed sample of hean cv. RosinIa (-2 vwith38% infection by yeast spot, Vematoypora 
trili alltl -rOuld, the latter less 0ftcll associated withA5hlbi,ssl altl occasionallys 
the ftormter. lhe 2 species tlif'iercd nmorphologically and culturally but oilinoculating seeds 
ii ditlire ces %k seeli the sy lliptllins. gosslpii wasere ill P;athteiicity of',I. confirned by 
rekiolatioll. Stmtnitar' /).it'i'itI I/atil I'athohogt') 103 

0299 
I((123 KI NNIN(,. I A.; IIAN(III Y, 1P. 1980. Ultrastructure of lesion formation 
in RIhio4 toiia-inf ted [)call hypocotyls. lhytolathoiogy 70(10):998-1004. 1igl,
Suml. I I., 40 Ici _.Illus. 

I'hasohts iti/i, a'i. Rhi:t'tolo structure. Cell walls.t dani. Ilypocotyls. Inoculation. Cell 
Plant tissues. 'lant injuries. I.Icctron microscopy. 

IlYlpoittyls ofI'lttawollst; iii arit cv. Red Kittney \%ere inoculated with Rhi:octonia solai, a 
. eIlttieis knitt ii toplrttluc ttther and en//vines capablpof' degradinglye 


cell \oallpbItvllcls. Yotllu. iliteritmli:tte, alt litlire leSitits toigether with the tissue 
atili;ICett to N ire hyVelectrtni \%ithinlestOllts c~alllilletl itticroscopy. I.\phae infection 
CtsltttWtlso ele ,tirittoulletld 1.%a tIltitlerlcl thense itaterial, tentatively tiecriled as inuci
lagitlott,,. didIillt ilnvolve swelling or illstailtin, properties of theI'Clictratitl clalt)2es 

cuticle. I pitlCritlal allt tOrlex cell s\alls near tile pathogen \%,ere swollent and their cytoplasnm 
\\ascotllapsetl. At a listalce of 2-4 cells from the patlhogeni, the cytoplasi accutmulated 

49 



toward tite infection. wails ot these cell, %sereinoderately swollen and the middle lanillawas densely stained and uranulatetd. The plasm alenna \'as rc tratttd trom tht walls aidothe'r subtic cy,tuplaslni c chtant,, were evident. C'ytoplasmic cltanes alsO were found illcells with dcnsel) staiied isalls Shoing no obvious swClling. Ctatges ill tlilgal ult:a
structure Were tl toll ttlllln tXCep leioni ill results sill m1latulre T. huast chalaills ill loststructure and plvsiohuv associated with this disease are not caused solely by wall degradation and te consequent.clt osmotic bursting of prottoplasts. '.4Iuthor s sunomar-y) 103 

0300
16044 DIXON, R.A.: ) Y. P.\I.: MURPII , D.L.; WITI. [Al), I.M. 1981.Dose responses for ollcto'rchl ini li z/thian elicitor-mediated enzyme
induction ill French bean cell suspension cultures. Plalta 151 :272-280. ItI ., Sum. 

in'l., 32 Refs. Hillus. 

/'/haseohi tlu ars. ('t/h'tit/ichut /iticcnuthnt/m. I'hy toalexins. Culture media.
Ilypocotyls. Plant tissues. I'nzymcs. Analysis. Plant physiological processe's. 

liv induction of l-plielylalanin antuonialyaste IPAL, I C) 4.3.1.5) jild tla'alone ssitthasein Frcnch bean cell suspcnion cultures iii response tt hcat-rtlclwd elicitor front cell walls(t ti lt'untuV Cio//crotiihlo lth lt'thi/tlntu is hiuhl\ dcpclitlit upont elicitor cill.
Thei elicitor dosc-respnsc curv t'toI PAL induction ,1 ll , 2 ina\i/tta at approx. 17.5 and 50Mg elicitor carliNltdratc 'til culturc. \%lireas tilt' tI:.tiotn ssta.cIllaximum at a pprox. 100 ,g n I. Ilie rcpuise sho\\s oneP'AL iespouse isintlepeln(Ient or' tht-e elicit or concil.pree nlt LillrinIgL thIe L , haI e 0T1-'1,k IllC ill(IU, tionl; ifI th! fillitia I elici to r concii, is increasedafter 2 ItImbyAdition of ec'tra clicitor, or (ICCr C ,Cd 1) diltUti,,m Of tile ,,:tllJCue, tile (loseresp on se<cim e , o b tain d re lloc t tile _co li t.'l. tol li cto r p rcse n t,at th e tim e o f ha rv st. PA . 
induction i ntt prtcnt'd by addtitit if nethl%I sar derivatives to tile cultures: ul-Imtlit I-l)--Lucii'tdC, itself a \\eak chcitr ofincreasing! ctoncnl. I'AL ativit. . t'licits a iultiIpasic PAL. rt'sptitse whtCeare added ill tile presence of (70llcfotrti u elicitor. I,i._ht fractions \%ithdifferent molilO.l chalritlo comllpositions, obtained f'rom thle crudel elicitor by gel-tiltationl,elicit elicit diffvr,nt dose-rcspon,,cN for PAL inlduction: tile re,,ptlmsQ to unlfractioltated 
elicitor is llti te sUlm of tile rt'spionscs to the isolitcd tractions. Tliere is no correlatioibet\\'C l the ability 0t' the I'raCtions to induce PAL in til' culiturts and their ability to act as
elicitors of isttflaVOstiid pil toatxil acctllnlation ill b'all h\ipocotvls. (..'tolu; 'S li/ioarl')
F03 

0301
16704 MORRIS. A.T.: SMITII, I.A. 1978. Phytoaltxin formation in beanItypocotyls inducL by cell-free mycelial extracts of Rhioutonia and I.'sarium. 
Aisals (f.'Ailiejtd iohouy 89(21:344-347. I n,., 10 Rtfs., lilus. 

I slit iiusIvtd'ais. Rhijuc u/ia s1dani. lihtisaill ani ast / I lypoc otyls. inoculation
methods. Phytoalexins. Ilost-plant resistance. Laboratory experiments. 

in Frtich eall lypiocotyls natUldiv illfectd wilh /s'/liT hi)/Lj solai kievitone CCtUnltlated rapitly and to highdier levels than phast'ollin for at least 96 Ih after infection, while illtissues intet tell \witlh /1S/ait sola/i f. sp. plhaol,o/t tontly trace allitiiits it' kievitoutc we'rCounid b" 96 I %thiltphaseollin acctu ulattd up to 120 h. Ill intOculatd tissues kicioltne 
reached a level excetdii,i , liju ,g/, ire' swt. in /. solti/i inifcttiot-: pias;'i liii icciiiiiilatct]illre rapidl "Ilalnill natural inftction, reatl-hilL, apprtx. 80 pig 96 Ih after intltlatiol. Illartificial /-. solai infection', kievitonte 1.i2Mil ilY attaiiltCd 'er\' I levels and pliaseollinlt''Cr exccedt'd trace aniolilts. possibly (MlinM'ho t'\'i\t l 
the patliogien. \\]fel cell fre extracts 

e brtmtc inil ald coloniation by~.wtt,it i \%rc applied to be'ii liyIpocotls kieviton.acctlulnllatetL to) Lreaiter ainlotunts than thl()Ne 11e,,tllt Ill AUtrAl\ or artificially infe.cctdtissues but phawcollin Ie~els \\ere comlparlbhc to, tt~owsinduced by' fullal infection..1NIcelialextracts (it V" V0lt01i tMilCtl tto induceC mot: thmil tiace amounts itl kitvitonle bill phaseolln 
iccumulattd. Tlite lesults are discussed bu l tt' oll ,tile IneChilli~luls aCCOtlntillg et itlitictn tti may l'b,reached revtardilgf'Or tihe tlifl'itni,: accumullationiof, kic,itone ill these in-
Cections. (Saita h R tt'u'iiew l l/l /atholo,il,' I 03 
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0302 
17322 SCHWARTZ, II.F.;KATIIERMAN, M.J.; TIIUNG, M.I).T. 1981. Yield 
response and resistance of dry beans to powdery mildew in Colombia. Plant Disease 
65(7):737-738. EngI., Stm. -ngl..9 Ret's. 

Phaseohs rulgaris. Li'tsi'hl' pol.Voini. Disease control. Chemical control. Crop losses. 
Yields. Colombia. 

An epidemic of powdery mildew (l:.'rsiphec polm'goni) reduced dry bean yields 17-69%, 
depending on the cv. or breeding line, in a trial conducted in Popayan (Colombia). The 
pathogen was controlled by benomiyl, aid several resistant cv. and breeding lines were 
identified. (.Author'ssuniniar') 103 

0303 

16915 TLU, J..: l.VBIRSDORIF, W.I). 1982. Tolerance to white mold (Sclerotinia 
sceh'rottonti (Lib.) De Bary) in Fx Rico 23, a cultivar of white bean (J1haseolus 
i' ,aris L.). Canadian Journal of Plant Science 62:65-69. Engl., Sunil. Engl., 6 
Ret's., Illus. 

l'haseohls iilaris. It'het:e'oinia sclerotiontin. Cultivars. Ilost-plant resistance. Germplasm. 
Disease control. Chemical control. Crop losses. Yields. Field experiments. Canada. 

FlxRico 23, a \shite bean cv. introduced into Canada from Colombia. showed tolerance 
to while mold (Sch'rotiniiasclh'roiorum) in an Ontario White Bean Variety Test at a site 
having severe wlite iold intection in 1978. Other entries, including the recommended 
Lv. Ilcetood. Kentwood, aiid Sealarer, suffered severe white mold infection and yield 
loss. The tolerant characteristic o [t'xRico 23 was Contiried experimentally in 1980 in 
both smtall-plot and large -scale plantines. In a fieldwith severe ,vhite mold infection in 
[teetwiod, Ix Rico 23 had consistcntlyv lower disease incidence and a slower rate of disease 
spread. The yield loss in 1980 for lx Rico 23 was minmmimal, but for Fleetwood was approx. 
25 and 50% iii a smmall-phot and a lare-scale planting, resp. The application of benomyl for 
disease coitro did inot sirni tmantly increase the yield of dry beans. (Author's stvtoar') 
1'03 GO 1)05 

0304 
16913 P11I1NI)IR, WI.F.: IIA(AIG)ORN, D.J. 1932. ,lphanom'ees euteiches f. sp. 
phaseoh. a causal agent of bean root and hypocotyl rot. Phytopathology 72(3): 
306-310. Ilic,,., Sum, Lngl., 15 Rets., Illus. 

hIascohs i'milaris. .,llphanmoim' cs ti'jichs phascoli. Rots. Roots. I lypocotyls. Identifica
tion. H1ost range. Ilost-plant resistance. Cultivars. USA. 

A previously unrecomgnized strain oflApmaooom 'i'ces was found that caused severe root and 
hypocotyl rot of snap beans. It is proposed that 2 special fturins (ifA. etteiches be recognized: 
A.1,c't'jiche's f.sp. pisi, wiich intects peas and beans, and A. cteiches t'.sp. phaseoli, which 
infects beans but not peas. A sample of isolates of the former had radial growth rates on 
cormeal a'!ar iof, 10 itit/day it 32('C, and a difference be tween ooieoniuin and oospore 
,j of' 6 pm, whereas the latter ',rew 1-3 mimi/day at 320 C, and the resp. o differences 
were 8 inore to beans than does A.il.A. ceiches f'. sp. phas'oli causes severe damage 
cttt'iches f. sp. pisi. Both special forims infect alfalfa. Although all nean cv. and breeding 
lines tsted were susceptible to infectionm by A. euteiches f.sp. phaseoli, Wis. (R(R) 46 
showed little damage, whiereas all commercial cv. tested were severely damaged by the 
pathogen. (Ithor's snmimari') 1'03 

0305 
14573 TlU, J.('.; McNAUGIITON, M.I. 1980. Isolation and characterization of 
benomyl-resistant biotypes of the delta race of Colletotrichum lindennithiantou. 
Canadian Journal of Plant Science 60(2):585-589, Sum. Ingl., Fr., II Refs.,Elngl., 

ills.
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IIhascolus i'ullaris.(oll'totrichnt Ihide'mtthiaooi. Isolates. Races. Disease control. Culturemedia. Seed transmission. Seed treatment. Cultivars. hlost-plant resistance. 

Thirteen biotypes resistant to Iejtninlli aid which kkere capable of radiatimhg mycelial growth(n MaItur's agar (MA) containing 5on1 :agll of einllI \s%e ere isolated Ifromnrace 6 of bteananthracnose (('oll'totrichtmi IindWIm IIIhl mln ). The resi,,tanct, 5as of a persistent type,resistant characteristic, being retained after ses eral stiblultmlinills oil be loiVI-f'ee MA.Several biotVpIeS lost virtliicle' totallv or partially bile the others increased in virulence. Inaddition, indlisiduld hiio)pes differed iii atllre iiit lo\ards various susceptible cv. illtests c onduticted oil P ve,lh/a ridlarikcv. llack 1 urtic, I \ Rico 23, 1c t \ood, Kelntwood,Pinto, Sanilac. Seafarer, lnd StetLiejl. lie cultiial characteristics, sporulatiol and vrowthdiffered anion, tilt, biotvpes atd also frolli tile orieizial , race. Pathogeinicity generally \\ascorrelated positively [or the virtileiit biot 'ypes,. \%it the anotlint otsporulatiol. lie significalce of the tlevelopiiient of the re,,Itsllt biotsles Miid tile Use ol belltonyl ill seedtreatlenllt to control bean aillirallo e is ,iistSei. '.lll i olozzrl/ I 113tnri 

0306
16750 PLA'l, J.L.; 1ii R(,I R, i.D. 1981 Inffection rates in three pathosystemepidenics initiated sith reduleed disease severities. l'ihyt thoiov 7119):917-921.
Ill.. Sulli. I ,l., 20 Refs.. lIllis. 

I'hascolntt ru'kariv. I rooi i ,cs/as.ol. Btr'utis cicre'a. Intoculation. Ipidemiology. Held 
explerilents. Statistical analysis. 

The progress of* bean rust I/ ril)'t, '/'IiU~ioli). roiiitdmltrl earls leaf spot If tic oSponl arachi. 
drcfola) Wn 'iri'~ ,ii/ii ainid licoitia gro bdliht I Holt dx ,ilctrea %kasmoitoredill epiiellics IllitiateCd %kiliii I1, il t i ll l itld lo s levele1)oi tcidutin. l'uii\'c\and s c grey_libe'i ru,t epideil.s, dev'elopet'd it replic led ias, Kiise 

, blirht
chiaiiMiers eq ipped to similatefield \scather coinditionis, aid Ieain rust a d earl\ leaf slot epIidellics \%ere studied ill butTered field plots. I he (G.omiperll tranls otiroirl tf the disease proportions consistently provided i better statistical i tha did the ]oistic tiiWoriationi when both \\ere tested bysimple liricar renr I'essiolllo iiiril i odes ierior to the silple lineark wkere regressionnIiodels. \\ell tile tdisease proprortlls \sere trairstorluetl \%lili tile logisiuc equatioin, rapid,nonlinear disc'cje iliceass k\ere aberiantly projected r initial epidemic stages. Regardlessoi the traiNlorriiltioll, Model, stil 


increase sserc ereatct 

p 1asllios. or e\ptl. lo:atiort. tile calculated rates of disease 

or1 ileriics startiin fromll the luisest illitial diseas severity73% of' all case%. Los iitial dlsease \\as a plarently comnipeisated 'or by accelerated rates of 
in 

disease illcreae. Sallitalloll illeasires ill the InlallllCNlVelt of Corrpnttlnl interest diseases may
iht'relore be less eltec 
 li tiri n prwtsis sttpuuiscl.0'd. .lo(/or's' xionttlryT 1-03 KUI 

0307
I7300tl (AR(_'l,\-,ul(,I N.\L. I .; I , ..A.; SAG.\S IA, ..M. 1980. Lusphytoalex ines dans I'in erac tioil /'/taA ou s it h:ariv-I/otri 'ix (ti 'rcw. (P/h. toahlli accui uoll ii th in t'rtoioi I/i/tsu\o/ho5 rot th/h'i tis' ciii'rea1 . Alinales tIe Phytopa
thliloie 12(4):329-334. I r., Si ii. I r., I'nud.. 14 Refs., lls. 

I'/as'ohs rii.i'arst". 1i ti-fi %cintcrea. Isolates. Virulence. Ilost-plant resistance. IPhytoalexins.
Ilypocotyls. Laboratory experiments. 

Pllytoalexin accumuilationir sia, sttllditd iil hypoeotyls if 2 iean cv. with different degrees ofsusceptibili. to Boto' ts , 'rctaf ter inlection bv isolates of' this fingus differing iiivirulentce. 1 le 4 isollavomid plihtoale\ins. pliaeollili, Iliaseililiii, pihaseollinisoflavan, andkievito n '.ere dicteted ill he le",iiis proucetl..\s slioi\in histocfheinicallv, isollavonoid ac li :ta liol is all early rt'spOl se t illoLu liititl aliid occurs ill cells still metabolically active.I-le at'c iilati i l phtlaie\i ssas\s tilaialcfd ill the dilTerent interactions Ihiasi'olusr'iart.s.J. cintirr'a: the collibilled "ield ol ph"ytoalc\ins hiein, allays higher ini the lesssuceptille cv. Rcslstatle of beall cv. to 1B. cillr''a iilectioi appears to lie correlated withhigh plhytiale\il accuitiulatioll. The level of tfhytoalexins depenteu oil the infecting isolate,antd it was inversely correlated swilit its virilence. There \\as no cirrelationi between.viru
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lence and sensitivity to the phytoalexins, nor between virulence and phytoalexin degrading 
ability, the isolate being able to metabolize the 4 compounds. Phytoalexin accumulation in 
response to IIgCl. t eatment was also studied. When challenged with HgCI, the yield of 
phytoalexmls was the same in both cv., and the accumulation patterns were different from 
those of the B. ciunrca infections. This indicates that plants with the same capacity for 
phytoalexin accumulation do not react in the same way to the different elicitors, and that 
the anount of phytoalexins accumulated depends on both the plant and the inducer agent. 
(Author's summai-tr 1103 GO I 

0308 
17375 ABAWI, G.S.; lPROVVIII NTI, R.: CROSIIER, D.C. ;IIUNTI'R, J.l. 1978. 
Inheritance of resistance to white mold disease in J'hascolius co'cinvus. Journal of 
I leredity 69: 200-202. tngI., Sum. Ingl., 14 Refs., Illus. 

lPhaseolus ru4garis. I'hascohs 'oc'ineaS. Backcrossing. lt'hetzeli ia sclerotioruml. Ilost-plant 
resistance. Genes. Cultivars. Growth-chamber experiments. 

A white-seeded selection of I'hascolts coccinetts (1.1. 175829) t'rom Turkey was found to be 
highly resistant to It'het:ct'iia sclerotiortm. Intraspecific crosses and backcrosses made with 
susceptible '. iulgaris gerutplasm indicate that a single completely dominant gene governs 
this high level of' resistance. The symbol It's is proposed for this gene. The inoculation 
procedure used to evaluate bean germplasin simulated natu-i disease occurrence in 
commercial tean fields. Plan ts at the susceptible blossom stale were sprayed with a sus
pension of ascospores obtained from aseptically produced apothecia. Immediately after 
inoculation, plant Nsere placed in a mist chamber at 21 -25C for I w k. be fore ftinal evalu
ation. (luthor's sntmnat'r) 1.03 (;)1 

0309 
17395 IMHOFFI. M.. LIONARD, K.J.; MAIN, C.F. 1982. Analysis of disease 
progress curves, gradients, and incidence-severity relationships for field and phylo
tron baan rust epidemics. Ihytopathology 72( 1): 72-80. Lngl., Sum. lFngl., 14 Refs., 
Illus. 

Phaseolts rutlaris. Urotin'csphascoli var. typic'a. Epidemiology. Inoculation. Disease trans
mission. Experiment design. Statistical analysis. Field experiments. 

Six bean rust field epideitics in 1979 and 1980 were monitored for disease severity, disease 
incidence, Itourly teMp.I hourly leat setness, leaf area,plant, and rio. of leaves/plait. These 
epidemics were initiated by artificially inoculating 1.83 x 1.83 imareas at the centers of 44 
x 44 in plmts of I'hasc'olus rulariv cv. lountit'fml with race 34 of't romicts phas'oli var. 
trpica. Disease gradient patterns ovr tinewere ulnique to each epidemic and reflcted the 
pattern of tie disease progress curves for tile central inoculated area. Disease prt ress curves 
appeared to depel mon.1. on tl e frequency aid lengtl of wetting period thanito tetip. 
Incidence vs. severity relatitships diftered I' each epidemic and were too variable %ithit 
an individual epidemic to be of practical use for estimating disease severity from disease 
incidence data. Under controlled phytotron conditions, 5 epidemics under diterent environ
mental regimes, initial inoculurn levels, and inoculation dates produced similar-shaped 
disease progress curves that varied in time displacement. Incitlence vs. severity relationships 
reflected the rate of the epidemic, the titie of disease onset, and the rate of host growth. 
These field and phytotro i epidemics cart serve as verification tools for future disease simu
lator development. (Author's siummart) 1.03 

0310
 
17368 VERI)UGO G., F.; FUICIKOVSKY Z., L. 1980. Algunos factores relacio
nados con el control de It'/ct. clintia sCh''rotiortt (Lib.) Korf y Durnont, agente
 
causal del moho blanco del frijol. (Somejactors related to the control o.I lIt'rtt'li.
 
nia sclerotiorutm, causal agent oJ white mold in bcansi. Agrociencia (Mexico) 39:3
8. Span., Sun. Span., Engl., 4 Res. 
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I'haseolusrulgaris.I'tascohuscoccincus. I'Iiaseolus hinatus. ltciChelia s'clrotiorui. Disease
transmission. Seed transmission. Inoculation. Cultivars. Ilost-plant resistance. Disease
control. Chemical control. Laboratory experiments. Field experiments. Mexico. 

Transmission ,,of Whetchi ia sc'I'rotionim by tihe seed (itieta cv. Mihetlacanl 12..\-3 was 
estinated both il tile -reenhiouse and in the lab. Results indicated that appro'x. 50% ot' tiieseed] was inifected by this tngtus. IiI tests for resistance. 5 2 bea ii cv. of tile spCcies 'hascolus 
'ltltaris. A coccit'cis,x . actw iolis. and P'. hillinaL \%ere Iliociltated under Inoist chlailnber 
conditions. Several plants of 3/'. ('oct'it'IScultivars iI'uebla 890, I -444. and Ilidalgo 45-A )
remained healthy, suu,-vstinw- that tile\- probably pos ess a hi.ti deree of' resistance. Sixt'Inicid.le,, benoiyl, dicloran, ttiiabezidalole, Cap tal 'l, 'NIt aid manlh, \ erc conipared ill 
a chetical control cxpt. ticlhran as seed treatment and toliae slra. in both Cases at a
dosage of IO00t]) p, gaVe tile best resijlis. iAlihor .5Oslm,/,'i) 1 03 

0311 
17360 IILATIl, M.('. 198 1. Resistance of plants to rust infection. Ih.ntopalho

gy 71i9):971-974. I nl.. Sum. Inml.. 34 Rets. 

1'haseolti r'lsari.. (rn/yt es phacohdi. Pi inia li 'ithi. lHost range. I ost-plant resistance. 

Ixanliples are given I4c\ toloical iveticqatlolls ti "'/i'l t'% p l ill co% ea, I re, ch
bean , anid Cabbage, nit I'i'itd (,rott/att'l iII oats, nil 1'. %ilon/iitin \%Iteat, .ll'clatipso'a
lini ill flax, ald P l'Ii'tthi in Irnch bean. \i hich hav. Itotnlttiiutel tile undcrstandilm 
otl prehiaLstorial alld posthiaustorial resistance. I .iCtleCC Is presentetl for tile CXisteicC of
ntitultiple iesistalice ne:ianjisins alit 'or the Capacit\ of the pathi,-'e it) indlice susceptilili
t. (to circutimiveit, dioruanite, or break do\ii rLsistaiiltc it'ChallitlIs). li elleral, tile
,xressit)Nll Ot C. resisNtance is detectable oill atter the peletration of hatstoria, siiereas
Imomlhu+st lesitallCe atis at air earlier sta+,2c, thruithi a rapec tit iiechiaiiisms, to prventlaustoriiLln penetratiOll. I lie natural process o selectitntl or Lenle-Itr-ele resis tance bet,ins
to operate auttmiaticall oiilv after the fundaimteital coinpatibilit\ b)et\iCeen iost antd 
pathtogen is hvieei established. No eldrice exists that this process call lead to the creationotf a le%\ Itolliost-type Iesistance iechamism. I1 seeIiis ilsariatly it, act )y interfering with
tile hitst/lungus relatinNhip N\hitch exists after tie penetration of" hmiistoria. (Siutnoar hui
 
Plant Brccdi'lit .hstrat'ts') 1(03 (0 I
 

0312
 
17387 ('ARRIJO, I.' :CIIAVI S. GLM.; Il 
 RIIRA, .A.A. 1980. Reaqfo de vinte 
e cinco variedades de /'ia.sctdtiis 'iilar a trinta e iove rai'as fisiolgicas de Urom ',
cos phactni var. tyi/ica Arth, em condi,,i'es de casa-de-vegelaq-o. lResponi, o.I
twt.li' c ml/'rictict P4/'hasco'o/h itl,ar t thirt-t'jc pihy'i+tgital races o] Ulr/0
I/lit's plititohi un i/t/sll 

5:245-255. Port., Sum. 


da'. t.ltitca iiiith'r rt'o t' t'n t(liittis). I ittipaitologia Brasileira 
Port., Iuel., It Refs. 

IIiascohis ultanris. I rolycc phavtlhi. Strains. lost-plant resistance. Cultivars. Isolates.
 
Inoculation. Greenhouse experimen ts.
 

ider greehlhouse cttildititons, the reactitin of 25 bean var. to 39 races of' Urom'ccs phascoli 
var. ti'pica sere stutdietd. IlI a Sutns'ex It) identity r'ices, various patlottypes v ere detected ill a 
very small area. Several races. sitth tdifferent Ireqluencies, \,ere fomd to int'ect the saile 
plant. \'ar. It( d it. 1458 sh)tied resistance to all of tle races tested. (.-luthor's 'umtinarl')
1,03 GOI 

See also 0241 0282 0319 0347 0348 0375 
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E04 Viroses 

0313 
16794 FERRAZ, II. DE M.; FORNASIERI ILIIO, D.; SANCHEZ, A.L. 1980. 
Efeitos do ataque de viroses transmissiveis pela mosca branca na germinaqao e vigor 
o de sementes de feijociro. (l:'jcts oizthc attack o] whitcjh'-transmittcdviruses on 
the gerihniation and rior oj comnnon bean s'ed). Revista llrasileira de Sementes 2 
(1):29-34. Port., Sum. Port., -n., 8 Rets. 

i'taseolus itulgari . Beinisia tabacji. Viroses. Vectors. Seeds. Disease transmission. Sc.i. 
Germination. Plant injuries. Cultivars. Brazil. 

Two seed lots from 8 Commilinon bean cv., one obtained from plants in fected by whitefly
transmitted viruses (1imisia tabaci) and the other from healthy plants, were submitted to 
seed zgerminatitn and vigor tests in order to compare the etlects of virus attack on these 
characteristics. Virus attack decreased the values of the In'ntietd characteristics; there was 
also variability in the general behavior ol the cv. IHighest reductions occurred in the wt. of 
100 seeds and in sced germination (38%): however, reductions in the length of the canopy 
and root systeni, and also in the )M wt. of tlCse parts were lower and more varied. Cv. 
Carioca was the most suscep' ble: cv. Aroana, Rosiiha G-2, and Rox'o Lustroso were hiehly 
susceptible. (Author'sSA-lumari 104 

0314 
15868 WSTP'IIALI'N, S.L.; NUNIS, J.C.: BIR(;AMASCIII, II. 1980. Ocorr~n
cia de mosaico dourado do feij'o ('hascolus vitgaris, L.) no Rio Grande do Sul. 
(Occurrenceo.t thc bean golden mosaic ini Rio Grande do Sul). Agronomia Sulrio
-randense (Porto Alcgre) 16(1 ): 155-160. Port., Sum. Port.. lngl., 5 Refs. 

l'bascolts iiiharis. Bean golden mosaic virus. Symptomatology. Identification. Ilost-plant 
resistance. Cultivars. Irrigation. Brazil. 

[lic occu rrence fl B( MV in dry heans is reported lb r tie Ist tinte in the stite of' Rio Gran
de do Sul, Brazil. A table is included on discase severity in bean Cv. Rico 23, Turrialba 4, 
Rio Tiba i, and Cali oca with litierent treatmcts (, , no irrigation; T, , soil moisture 
maintailed -, I atm. until the initiation of flowering; 1, T, from the initiation of' flower
ing until physiologic maturity': 1,T 1T during the entire crop cycle). (Author's swino ariv)
1.04 

0315 
14126 LIN, M.T. GAMll, R.; KIl AJIMA, ..W. 1981. Bean mosaico-em
desenlo virus is a member of the bean rugose mosaic virus scrogroup. Fitopatologia 
ltrasileira 6:293-298. Port., Sum. Port., Ingl., 14 Refs., Illus. 

I'hascolusirutgaris. Bean rugose mosaic virus. Strains, Identification. Serolog'. Brazil. 

Bean "Inosaico-ini-desenho" virus, an isometric virus previouisly considered as a meimber of 
the BSMV group, was identiftied by serology as a comovirus belonging to tile BR,0V sero
group 31nd should be regarded as a strain of this virus. (Atthor'"s mlnarv] E04 
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0316 
17392 IIAMPION, It.; IHiCZNI R. L.: IIA.I DORN, I).: lIOS, L.; INOUYI, T.; 
13AINI-FI, 0.: MUSIL, M.; MIIINI RS, J. 1978. Host reactions ol mechanically
transmissible legume viruses of tie northern temperate zone. l'hytopatholugy 68: 
989-997. kinl., Sum. I ni-l.. 12 Rels. 

Phasco/us ruaris.\iroses. hIost range. flost-plant resistance. Isolates. Inoculation. Syitpto
matology. Identification. Creenhouse experiments. 

Reaction(i 23 pl:t Itott, %%ith ekl hto itioculatij iOf 38 Ic'NiitC %.'isl,eu,, ad a k0% t) aid 
ill tile dial.nll sINOt it , ;irte The Virlis imlate,, locatitonsthese %lltt, iresented. inmotic'ated at 

where the, are itligetotis, \\ tc 
either tYC CultUre,, Or had beet etquivalcitly characterized. 
I,m h \%a, ed toi ,tutindartlied S,, ItSjLC IiCrtrc , ,lcilik 5irus %\etreo ' tlie hotst deri k,. 
tested allallst idelitial tot. ,eitllast,. FlIe key is based oil s.tle 1701) ,.tptoiatltulogieal 
data and viru, 1ot rilt11ee obtailled ItO1un Nlc.ted Ialt Ill,t,. I li fial key torti tiOn 
\%as derived ftromt ealualittot it ll oll c couhibt iatl ant hicraluelk, Ot plant ht,.

AsSutnninc_ that each %iru 
 \kill inl!ct alll ildue caraciri,tlk 5,3Ilptolu1 %%]tell iltulOtdited 
iltOt dotiilitL C %. 11i1(le- tiI,1I 0 itlithItOt . 1lhc k . 3 i all aid to ]tl titticat[titll for each of lilt! 
38 Virux, Lted. I %valtOllsof 2-4 'u'lrate I,tiles' t ainl~lll% the.r ,tipported 

diaimo tic vahic 01 the kk-\ . .Iut a "%t aptoi',I 104 (;oI
v 

0317 
15858 t'IN I I IM C.. R 1-5. Iilerniedades \irosas fue atacan cl frijol (lita-
A A /nitt1 ia r-s) ell el irea centroamericana. ;Iiri driste,, that attack i lly ill I/it
(C'',tra ..Int'riap pcttltm,. MnIattia, Ni,:tracta, I ,,.tcla NA"ictual de A,ie:nltura 
Galludlria. 1Ip Spin.. " Ret. 

Phiaseohu rn!(aris. 1Bean coimnon mosaic virus. IIcan mosaic virus. leamgolden rugose
mosaic virus. Iean southern mosaic virus. Symp( onatIogy. Identification. Nicaragua. 

A brief decriptit i i, :i\ctt Of tile N.Ttluhi l1,. etiOloey. and eitleittiuei ol t' viral diseases 
attCCtiu, bCalx ill (CeiltAl Alleical, IlIttlMitg It.S'\. Ilt0\, anltl beall chlorotic mIlittlL 
virmsu,i alwrtb' A ./.( ],,it , b 1. 1. I 04 

0318 
17362 DAVIS. I .. \k I III R, /., IOSI'II S/NY. If.; SILBI RN:%(;I L, .M.;
IIAMPIU)N, RAI.( 1981. SeCdborne cucumber mosaic virus in selected Iihas.ohits 
Lutntart germ plasm and breeding liines in Idaho, Washington, and Oregon. Plant 
lisease 6510):492-494. I mud.. Sitmi. I t'l., 20 Rt,. 

lltasc'/tis rill,arts. C'ucumin ber mosaic virus. Seed transmission. (;'criplastii. Plant intro
ductions. Seed. Disease transmission. Analysis. Iliochemistry. Selection. 

In 1978 and 1979, 259 -icat plattt from plrui]hlll:tt ittdl brchll. hilte 111Idaht) \\axhiiuttt, 
and Urcooi WiSA) \\eT tOed fOr ,ectl-hir)t' .JcuntCtr Ititai- \trls. All p'lall Tree of\\ crc
seed-borne ctucumber tuxsaic %irun its detertitltcd h. I LISA, hitoaxs. or Ncrt. lw, . II' tile 
same iiieltods. the virusx XiS detCL..tCd it One tit 32 IIni1t jttroluctioni Ilk-ll a.'ccssiotis (it,
iiiternational ori,. Ititttre mhnit(rite for SxCC-ttflle CCltlIr moaitic \irus nidv be 
desirable in v'ie\ of current interiuatunal exchatnlges ut beiiu iertnplasi. \ hlch may disseni
iate this virus. (An thor'"s wtntrtl I 04 (;01 
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E05 Nemnatodes 

0319 
14653 RI LDY, P.P.; Si N( I, 1)11.; SH ARMIA, S.R. 1979. Interaction of.Ilteloi
dogi'ml ilwuognita and 10woCfoniah olani in a txt rot disease complex ot French 
bean, Inlt ~i Phy~topatIIhuw, 32(4 ):0514)52. 1int., 2 Iet's. 

I'lhavyin i vulz'i%. l 'loud)l /,' III (,I lnirj Rh:wclmia ~l.iIn oculation. Plan I develop
mient. 

III po~t tet kclinhjnd jn'ocul.1tions (0 iI'l In i,,',,Ioi .ind ARi:,(twi solani causedt 
:reate: d.ijiii:c to I rciwli bea,ii l~i lk lI,tllwMIl ni~unaled alojlt, fttIucjll plant 

1i'.1d tre'l \%I. enini.' I'l R'iil "t Plant 1dv0S 103 

0320 
148813 ( (1N X,. J.1'~ I.\ (i.: 1 0(i kt XRI,*. Nil SSIAI N, (NI. 1979. 
Sec ion d e t an5t s tic Haricot1 resistaii (s t I I 'lull Iw I W) ii S,Ic tion ol 

bl n U/1,1,,,wlt, ;ICz~v d \imaleidtI' Arrituratiul LICSto U))'I 

I'lInt,, 21)(() "(),)-7 
 .; I I.. Stum. I I.. 1 11,., nR. 

ihuscolhix inkrn. 1 m1o;oriiuna. I ostnplant resistance. Gerniplasn. IHybridizing. 
Selec ijoil. 

Chjill bjil hent restall 1,11 I1, i t[I,r. tt IIng itta %k obtaitti(I im cellcre I crtNS betsm 
,ain (mclu IC\ 1rcI-\ 16liIN 11 itt!(8.1 .2.ii \ Man le Icin C101. 110. a -11t %iell iiltvdOI OCal 

kc0nktdItjIi. Skiniju art, R'tntt beaiiN \%ere t,ticmted ai subeillcct aimss skitll 
(unstat~j. I lik stud\ of sqrccatn genitionl) ayrcts a bircccsstvc hecredity of re-
sist.aIttt. OHi till Ol tirra\ ,NMM\%MRiCTand tlu lie% uttttSr eeS'i Lc )il t 

Ili1~I~it aciara r Is Irairce. /AI1,-' oio,,,rari I. ii5 (dl1 
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E06 Physiological Disorders 

0321 
17347 ('OYNI:. P.I.: lBINGHAM, G.I. 1978. Photosynthesis and stomata] light 
responses in snap beans exposed to hydrogen sulfide and ozone. Journal of the Air 
'olltion Control .\ssoc'iation I I ):1119-1123. Sum. Rel's.,2'N nigl., [inIl., 26 Illus. 

IPhascolhu rziv . Plant physiological processes. Photosynthesis. Air pollution. Ozone.
 
I.ight. Stomata. Plant physiological disorders.
 

Apparent ihotr.tirthesis a'td lcat i-tidulCtahice ere ilaSuied ill \\atered,stiatal %% \well 

licd cross ,,slatbeal %-.(*V50 funimctrl ith\ lriotu: levels of IIS alone and illthe
 
pre,,nce ot 0.072 pt 0/o0c1. 1eall.On.ot II. S %\crc0,0.74, 3.25, and 5.03 ppn. Plants 
\\erefulllri-ted .I.lr ddj\ beiurri at tileI,,ttritoliate leai %taC. lie VOulleSt fullsy 
exlpalded leaes,I s\crN sarlpl 2 days ol ftlllligatoll.taiter 18 lie planits had 10-11 leaves 
and \%e.re Ios.ernl-i k ith appto\. 80'% of tie tlmsers open. Ilydlrogei ,ulflide at 0.74 ppin 
iireased ira'. Ntotatal I tllI "1(mt. 'tax . I). 25'% att Iilla. aplipareit plloIsyntliesis 
l/'ma× hy IO%. Ilieher COtenul. S depressed stoniatal opening antd ('O uptake, and1 of II 

' ) + I1.S delressed siOirit1111 I plirtosynlthete. response more than IIS alone. At the
 
ri,1Chest ILS 1orrLcl. 10. C. ki+411 , at'na. \as 52% o1 the control. Both 'max.
 

andl 'a resplolded ,itilarl to the 8 treatnlllts but the dtilerenec bictseen max. and
 
in.iii, r ,poil esIs a Tcatcr t iu

1
:\t inereaed,
r ,..tt , s pollutant siress photosyilthesis
 

:easel to res,lrll lilteall olltIlctallcerv\\ ultanle values indicatinc
to Ilcreasing at er Coll 
that Ilesioplis I resistance to (). trantsfer aS Mtle linriting than (O, difftusion thro)ugh tile 
stollla hicier lighi ,lr)pe of tilea a1t tintensities. The inlitial Icurves of both conductance and
 
photos ntlicsis a If irra dialaie decreased sith increasing suggesting
as fi lliettion stress. 
decreased ,eilsitivit\ to lithit. Ilhis indicates allincreased sluccisliness in the guar' ,ells. 
s\li.lh errtild be tel .ed tri itiduced leaf senesenle caused liythe pollutants. It also indicates 
i loss ot phtotoclieial conv'ersion efficieney resultintg froir loss oi chloroplyll and 
l'vclopiet t of nce rotic a rca s oil the leave sof tite in ore stre seSl pla lit s. (lurhor's vutninarr) 

1116 

0322
 
16024 NIl T/.LI.R. JI.T: PI-II.J. 1980. The impact of peroxyacetyl nitrate on
 
conductance of bean leaves and on associated cellular and foliar symptom ex
pression. l'iyt11rattrhoy 70(10):934-938. 1 ngl.. Stun. tngl. 21 Refs., Illus. 

Iatuscohllltlu riv. I'lant physioloical disorders. Stomata. Leaves. Plant tissues. Sympto
matology. Plant injuries. Cytology. 

I'hasvolti rutari"cv. Provider seedlings \\ere cultured it sand in a growth chamber. Be
ginning at 1100 h16 klas alter elile ce, plants \sere exposed It oine of tile following
dosares ot PAN: subtlilrehold -271 g.tn' for I I; split threshold -405 prt.ln3 

for 0.5 Ii 
(subtlireh ldl) or 405 Pu Iil or I It ,labirc threshold): or threshold -360 I /Ilt for I h. 
Stoiatal Clldte.trlt~C Itprillnar\ le,tvsc \was ncasured at 1200 Ii and 2100 hI on 3 conseest
live dayt beritiitlg I day beore c\ rsure to PAN. l'lan ts exposed to subthreshold dosages 
show\ed lii IlldLrostIsepi. s \tipitrtls ,tld stltrlatal COlidUctane For these plants reimaited 
similar to that of controls. Dosages above or at threshold levels prOducCd abaxial gla/ing; 
stoiatal koliduc.ltatrc uif these plants was higher at 2100t each night after expo,,ire atnd 
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I 

lower at 1200 hi I day after cxposurc. A histtltolil %tudy \%as ,tOductd on pritiariy IA 
tissue of' plants exposed to atl abov -titIrcsh l tloadge (it PAN. ('t ,, , iiitll, tofli,,uc 

samples taken 3 It alter \postrc s\imed small no. of pl~liolyicd aha\ial eli ral tani 

spongy inesophyll clls. Lari-er no.. but siilar 'b , 0 pidC rnal antI lt II J I , I cl \\Vscr 
collapsed 6 and 9 11 ater exposure. Proxinity to Stonaia \ a, dircctl .orIcl tiLd k !lh cC.llu

lar lilljry.. (uard clClls rcIiaicd int1ct 1nid 1orinal inl a"pi :maik . '.-lnulo ,r's ,i' 'I I 106 

0323 

17330 MIL.I lH ( A.; D.\VIS. DA). 1981. I fect of temperaturc oil stolnatal 

conductance and ozote injury of pinto bean leavcs. Plin I i'tc ,5 1 '50-751. 
I nl ..-Suil. I n~ri.. 1I F.A.1,,. Itlu . 

ia'/t,,h i ithuarm. Stoma I. Leav'es. (),tonc. Plaint inurits. I cinpwraulit. (mm1 Il-cllatiiber 

eperiments. 

I'hadolO rIaIrit %ar. I'llnt II I unthItlatc Icaic. \fro.cd to (Iii pp1 196 o ,w' 

ozone at 15, 24. and 32 (' dccgLfCd 25. 3, and 24" tliar iiuJir). I:,1. St0,1al Loll

dluctallt, ot C\ItatI¢ lt . .t ,t ( . ltcrichditc at 24 U.both atid tJll N\ftni cI-tic Io at'15 
inl grcatct at 32 ('. I \[pmc to oi/kinc'inlti tl k rcdicd tt wati l i ttiion at 32 ( 

but not at 24 or IS C. .. h, 6 i n7'ti , Ili 

CAT ABSTRACTS ON
 
TROPICAL PASTURES
 

STIropical gNsSC, and foragC ICgunes 

" IssIId tIl r Cie s d y r 

* ,\1tlhtr atild bjccl illtlCxCil 

" R'tpCt I'Vc ch I ,Cotil'CLI 

" ('0t1plet d(itlI)Iic!l.t> alvailble ill JIt(tI(OCIy 

" ONLY AVAILAILI- IN SPA\NISII 

CIAT - )ocumeitation Services. 
Apartado ai'rco 6713, Cali, Colombia. S.A. 
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FOO PEST CONTROL AND ENTOMOLOGY 

0324 
17324 DI lRON A.. I -AIIRS, I .;M.\IIIR, C.: I.OIIZ, R. 1981. Control de lababosa (I "atiututhsspp.) y otras plagas del Irfjol con aplicaciounes de Nlsfoldn (Cytrolane 2 ( Alsucho. ('xiil,sshiii(I aii" xlpp. ! and )ther /'ani pests Iwithsoil apiliatils w i 'plh,.(1hil (Cit-uam 2 G1I. legucialpa, Iitnduras, Secreta
riati,R curN,,, Naturllc, 'r ,'r:xmx Nacimnili if' ln\csti.acjitll .t\ic'ropccuaria. 311p. 
Spaill.. S11Iii.Sp ll..9 I t . 

Plhasvo'ui/ ti'ri.n. I i ,p. , S1111)p. Ihsect contriul. C'hemical control.
Intcrcnoppling. Yiclds. I cil cxperilnlts. IHonduras. 

Ica
i.v's. 


Silk expt. %kcrc . flldtl.'t.id mi, 'x
i hc.i; .\ wia-4 ill6 loc',litlic, of the state of ()lancho, I1ondlura,,
diiriiic the 2nidpluIx 'xIdC,1x1 198S(I-8 1 i .t'oc' fI'Loitr l )Ifxlu-s I I'aginutihi s 
,pt.) %,lill 

1 ( \ xx1'lxi1c 2 ( . 5 \ atill' uti¢flili , x iikx (A ' ll i xto :sed %kithtieI) i.h 1.J_ .1 hiii faxi' itc 0 itfi otit)nactint tilL SeedL.i(.) 1 4 ,. ix 1il 'Il ll i c il) I'2:xictuhxuxlai "itcnithutit Clltamtill it' i ; jnldt , ~flxillIi I I1 2 xiuph 'lietCulItai:tiIIt' til .ee Iilhlli! olbserv;itio s\\ticr 't!
i2tt'ic] liti n,,.)i plant at Utxll21 da\ it L'crilliaitii : lIIII i/'laa 0.iniplis/tritolltixi .itIh,k cxli,: l.iufixixic;"c lkx. na i; anid yield i It iwasli cx't axnt kg :iha.hU11i1d th t IfcL', icIIt11 1 1 lI I hcpxoxlix, ,it0. "k .i .ha \l xtLx'citl itsoi ltaitil.the ,icti,,i.iitiii t plan t 'r,,tc iox r il l tcte i11. tit c 1l11'1dc1alld tiiksL"t f i L''.
 
,
/)did pp. t it ,.; II,. x, -Ix -1 rjictxpl~iiix I1Cx'tx,",ilt lxxixc1' x 

xx ithiiitp x ,flii ,liii .tdixif fiichcr iiil. xl iIamautx\%CI n l\\ias ilthoui
c i \fihith'iLsCL:Ctiidlc app lecd tcilitactille tleCad, 111,Ci Ohr roaxictint ixi tliiClile 'tl,,had dircl tilt:t \\ithtilc pxroluct sli dltxx\ij:itx plx ,bikx-,Mxxll xcxfhlcciftcd- xxlliitixji (particulaily \kithtrcatmci I I . kr a.i.dia).IlTIn! p ,lxi, xxilircitl ixIxthxli rate of"14 !-'itc . k i ha I. 1.iLecl ofitii p ouasca%,:iriill. . lix 1w f lhxicllx.All tx.'itxci'lx'xMith Illfiihotol ll fiih \i.cIa lo\kc ii . o i i1llphstrltoltill\\tixtrc,ixiicixI I I k a . h i) i c . fi t trcatmntsl\% re1)I Ifftl ,liclin.3') andi 29):-. tll). iCii tileclc k. Ile priflax iC ciihI d 11i Ctact in Coll
xix. /.Illttlo, xixlxxtrtll-, 1. Q0lxxx1 ' uimx l./1slx.M I Il.,I1 I 

)325
10921 ()LIVI IRA, JV. I\II. I\1. DA: I I RNANIi S. M..). 1981. Dinlimica populacional da cigarrinha vcrdc /Ixoaxaa kpax'cxri Ross & Moore, 1957.elf) cultivares tie'tcijym. ,l,9l atix dixiam.a x ti/ct l/'ai liri'it hlipoaca krvascxxixr oill calx nltirax ..Ana ,da So:icl l xxtxoxnxxlih1ia:i i Brasil 1I)t I1:21-26. 
1i' rt.. Sumxi.I if. lxxi, 7 Ris 

I'/asiuht.k lt.s i . I ii xxx /a ta.ti,ti I:Lmpoa'cua Aiaxittrt. Population dynainics. Cultivars.
Insect biology. lii ing. Planting. IDciclopnicntll stages. Irazil. 

Pllplltlil 1xixtxatl.I i ix/xo A ,* i xilx tii t bdl rx )x -i :aall ll . k;ii 'lttlliCd.\VeCklv
saliillig, till ,ctx,Mi i f ;iixillihl a CIL: 
L 

ill n t xicra' Maiiel xirtileP riiiiLI, ix 20-75 antd2078 iki, ifl, rina- tfxs xiy inil cxxxil,sirc euls. demxuln slllntratel thatxi.xIlll1 Iiixt fIitC ,IxLc , rad lling tlilexii lili1 IIllI 'alter 2) til\i xixliht-,IxpiilIlltiilIn ilCIIsity4 7 54 and 3 -51) fI.dtrii, tie ( itnil diiiy ca lln. r.sp. NCacrthilca/'/ia d ti/NnI/gas-I'll i.f I1l.\-I 1lxxiCLI tilehiWhiCNI tlcLiity at 43-63 lays duri tie rain) %ca ill. AdUlt 
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1p6)ati li'did not present tie same mden&y duQ toits abiltto m~ove among cv-, thus~ 
ma1kinig it.iq~illc colc un ir data.'herefore,k the'sampling of nymphis wsasiimoe 

suiAraenwr:i7. l itiOrs hninouiTi10 

16032~ CAVALCANTL; R.D,, 1975. IY1i'a dbntidlata (ilsch, 1827), praga de 
-, feijc irct (Pliascoins vul~arls L.) OM Sdo Paulo. i'Lytta dftnidlata, a luaul pest ill IIIr 
<~tatc Pfulo). Suim, I-ngi., 3 Refs.oFitossanidade 1(2):56. Port, 

~Pftasiusrivlgar/s. Lyta diidliaa. Identification. Taxonomy. razil 

I'lAle attack of adult Lvqta dinddlata (Coleoptera, Nelaidae) on bean crops in thi. state of SZo
Paulo (Brazil) is ripoitd (Author's sumnmar9 1:00 

- 032-7 
14648 CASTXiKERA, P.; ARROYO, NM,1979. Influencia del nivel de infestaclon)
de laarafia roja, Tetranyclls cinnabarinmis (Boisduval); en judias enanas de verdeo 
(Inluence of tie leelof infestation of the red spider mire, 7tranychus ciltaba. 
rinus, oi dwarf' rench heans). Anales del lnstituo Nacional de nvestigacione . 
Agrarias, S&rie Protecci6n Vegetal 11 :93.102. Span,, Suni. Span, F r., IL:gl,, 21 

~~ Refs. Ilus. 

Ihaseolus vulgaris. Tetran,'chus c/nnabarihus. 'opulation dynamics. Plant injuries. Sympto, . 
matology, Dry matter. Leaves. Pods. Analysis. Plant developnment. -9 

K 	 Ain expt. was carried out tinder greenhouse conditions to study the cffefct of 3 different 
t" 	 levels of. infestation of the carmine spider mite, Tetranycuis cinnabarimns, onithe yield o '
 

dwarf lIrench bean var, Prince, Uncontrolled infestations of 6,20, and 60 females/plant
 
were used at the trifoliate stage. Yield reduction was directly related to tileinitial level of


k-'infestation, A significant reduction in yield was observed for infestations of 60 and 20r ssum
 th	 ' gl 0
femtales/plant. (A ui o nar 080 

-0328 

14852 IERRE,D, 1980. Influence des graines ou des gousses i.irs de Ia plate.
hbte (Plhaseolus vilgaris) sur lactivite reproductrice de Zabrotes snibfasciatus Bali. 
(Colidaptlre bruchidae). ilnfluence of the seeds and ripe pods oft1tascolus vingaris 
onithe reproduct'e activ'Uti of Zabrotes sublsciatus (Coleoptera: Bnchidaej. 
Comptes Rendus Ilebdomadaires des Seances de 1lAeademle des Sciences. Serie 1),. 
290(14):1007-010, Ur., Sum, Fr,, Engl., .8 Refs., Illus. 

Ps i'ulgaris.Zabroiesstibasclatus. Insect biol0, Oviposition. Seeds, Pods. 

'Thie influence ol seeds or ripe pods of !I'/aseolns vulgaris on the fecundity and ovarian pro- . 
duction of Zabrotes sutbtaseiais.was examined in virgin or inseminated females, The

"i-presence of ripe pods has reduced Influence: however, the prusence of seeds favors mating, ... 
induces egg-laylng, and stimulates 0ogenesis. 'Atlthor'ssunallary) F0 

0329 
17357 LOPEZ G., It,1980. La producci6n del frijol (Phaseolus vulgaris var. Ti. 
irialba I) con defoliaci6nsimulando ataque por latartuguilla Diphaulaca iwagneril
I larold (Ch.rysonelidae: Altlcinae), [i'roducon of bean Iar. Tiurriatba / with 
defoliationi sinulating an attack b )Diphailaca wagneri (Chrvsomlidae: A titc. 
naelJ. Tesis Lie, 11il, Guatemala, Universidad del Valle. Facultad de Ciencias y. 
ItlumanidadeS 59p,Span,, Slim Span, 31 Refs., Illus. 

1,r11aseols ulngarls,DMphaulaca wagneri, Insect biology, Plant injuries, Crop lasses. Lear area. 
Leaves E.\periment design. Statistical analysis. Guatemala . 

DofollAtlns(i20. 40, 60, and 80% were practiced on bean var. Tutrrialba Ito simulate the 
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type of taiiat cJU,ed by /) /iaohwa ilci . A Ilttd borer with one rotllId I1ole 0.59 cIII
in (11 va , used, repeatilli! tI tliatiol 3 tiles before floresencl C.e. Thie expt. was conducted inGuatenmala (Gliatelnala) at 1500 n.a.s.l, in JuIl-Sept. 1978 and in Manauea (Nicaravtia) at
800 nias. in Oct.-Dec. 1979. Results at both sites indicate that this bean var. tolerates
between 40-60 defoliation \kithout afectine yields. Plant yield with 20% defoliation was 
greater than that of non-defoliated plants, probably due to the inicreased ,ro\k ti after defo
liation. Adult 1). ivagncri fed oil heal leases at 0.17 - 0.013 cm /day regardless oflthe lo.
of' insect,,/plait or the tit). ot dlays the expt. lasted. The 110. ol insects that defoliate Up to
tile mill. ". needed to ledie \ ivhd, \\a', 'lctltlat.d oi the basis of tile results obtained inboth expt. l i-. ik,p rt ,l the I'is, t1ed to estiriiate tile level of ecoiloilic dall age otf tile 
pest. iuch indic.ate, tht rl.lolIilip betk\ecll the valoe of tile yield obtained and the 
invested cottl costs. ,oo,,,, wtu/,,,.hi. I ) 0 )00Vi I)lao It... 

0330 
I, IS KA II NDIt, J M. 1980. Agromyzid leaf miner - a ne\s insect pest to Tan
/.at 1a. lr pcA (Ii.1m1I c:'io C Bulletin 20:8-10. 1lm,!., I Ret. 

I'ha o 'olii xi/,. 1tl,,mo ,4 tdi. Identification. Insect biology. IHost range. Plant 
injuries. Ian atiia. 

A ics f .\x'rom"i\/d If\ "ka, txid ill 1979 MIntitii,,beans. tlie insect \as identified asI.ir on a ,ritohi IlIi', pi ih I lies\ ecord for laniata. IDescription (egg, larva, pupa,
aiid :idtlt). liii 1-it plltits, ;111deColllillc onportallce t' the inisect are discussed. 

ISummari hi IU.- \ ,x" / qUaI..le- it, I ) 

0331 
3 t ll 1 1,.I II I J.I.; \%I INSII IN, I..!1. 1981. Effects of air 

polhlt.tti.,, on11plait illsccl irtteractihns: reactiOns of the Mexiean bean beetle toSo "its11la t'd Ipinto bta1s. Ili'ironinc tal Intoitolog 10(5):741-744. -ngl.. 
Siiiii. I 11'-T, 22 l,. 

iha,4 '/l t i -i',,'a tI. ,,'ma,; ia,a'cstU . Air polhlution. Plant assimilation. I-eaves. Insect 
biology. (Ulip ,silltion. Plait injuries. I abIratory e\perimel1ts. 

rarit'sti, %\ereled front 

b)e',Ill- thet IV C\pslI to So,( at 390 


I JI o ltlA. NC'xV ,iln bilI 1cct!- /1'i1d aioiii ot IOliaee pinto 
foroi 7 days. No dillerences fii erowth, Lie

,!hprlcil! litle, -cr5,i ofhlp kCYV irs
-i nl- , d M1011ctt1ipar¢Md larvae ted '-In Cotitrolei iiitll 

t4 1 I Ili'll,'C. , , 4t > lxi'ac hi tiere fem
teinales ledl tititi ated foliage, but the tinle
tetxe,\t- Ih' lti, ii I c1'1 x1i" aler, I'-SUltitlm ill rio dilereti e ietween treatletits in the 
lilta ill'i. o cc's, ,li ItInAhC InI 1) IIs s. Ili tests of adult leeditng preferenice, fernales showeda si1'l nl 0iIH l .I'lol Itum ic~oci tissue. ;'.Itwhorvsulnm aw-] 1 00 

Set, also 024.f 02i' 7 03 7 
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F01 Injurious Insects, Mites and their Control 

0332 

16771 YOUNG, S.S.Y.; WRI-NSCHI, DIL. 1981. Relative influence of fitness 
components on total fitness of the two-spotted spider mite in different environ
ments. lnvironnental Entomology 10(l ):1-5. [ngl., Sim. lngl., 6 Refs., Illus. 

Phascolts rulgaris. Tetran ichus urticae. Mite biology. Population dynamics. Statistical 
analysis. Leaves. Laboratory experiments. 

Net fitness in 'tran.rchusurticac, defined as 1o. iiiale s a func tiontile of adult oltspring 
of the ,.of' eggs produCed and tile survival rates of e .es, larvae, pIlrtonot ph s, and deu to
niymft phs. The relationsiips betwteen fitness and its Ct onpitllits \xere cstimatedl in some lab. 
studies on leaves of I'hascolu ru.garis. It \was founid that evr produictioi jVer\\heIllyunlV 
determined teiale titoe ss. fit Comn pontli pletely theSince tile ness u in detCrmhine net 
fitiess, the relationship may be considered as a closed Nystell of interacting collnpoen ts. 
A Iiethod of alialyzilie such a systeni is also iii trodUctd. fltho!r ' sliolultwi.j) 1:01 

0333 
16719 RODRI(; '/ I ., M.I. 1980. Alto, al avance de Ia babosa. ,'(jutrollin,' 
slli.'}. Recursos lomiduras) 2(6):3-7. Span., lilus. 

I'hascol"is ijiiaris. I'agiutulus spp. Plant injtries. Noxious adinals. Pest control. Legal 
aspec ts. I londuras. 

Slug ( Iainuls plc ho/us) attacks reduced the area plan ted to beans in Honduras 1p to 
30% in 1979. lhe ptest \\as reported for the 1st tiie inI1 Salvador iii 1967 and as of' 1972, 
it is con,.ile red a pest illlholduras. ReCtllillneldatolls oilhj\,. to improve the coutrol of 
slugs are tivetn. I h 4 states of the calipaii'o of S."ecreiariaRecursis NaturaleS totiie tie 
avoid its proidqafimi are describcd: (I)initiatimn of the calopaicli, (2)ptmjressive develop
lienit b\ creating comnmllittees ti tlisstllillalte the cajlipaiLli (3) disselilation of inlforlation 
oilpest Colltol; and (4) evaluation of tile resllts. All e.'eiijjjliCal ,lilti 0 f jcontrol Consists 
ill surrounding tite crop \kithstrips of lije and sJit during tile dry seasone. Carbaryl baits 
gave an av. nortality of 81-90% of the sues. MepioslofOlai applied at planting gave a 
90% control of slugs and controlled Finpoasca spp. for 45 aVs, these beiml 2 ittajor beall 
pests in Iionduras. (S'tunari '(.1i;. Traus. hv I...tl..) I 01/j
 

0334 
17335 \\AI))ILL, V.;SIII PAR), M. 1975. A comparison of predation by the 
ientatomids, 'odisits inattuhri-'etris (Say) and Stircini atitthorago (:.), on the 
Mexican bean beetle, /:pilachna i'avev'is Mulsant. Annals of the i ntonilgical 
Society of Aierica 68161: 1023-1027. 1ingl., I 11t., Illus.Suni. 7 Rets., 

l'la'cjoli i'tlgarjs. Ihpillchita rariri'sti. control. control. Predators.Insect Iiological 
Laboratory experinments. 

Predation bv P'lisuts inactlilcintris aild aOlci o'av,, Mexican beanl beetleStirt'trts on the 
(l:'pilachtua lariicstis) was studied inthe lab. and fieltI cages. I'. 1tacttlil'n'ltriSaCcepted a 
wider range of E. lari,'eslis stages as prey than ldid S. atcIraIg,. Both predaceous penta
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toIid sl;eies responded to a rise ini temp. %% inith an increase prey ,on suip tion. Ilowever,
J. maculivnctris responled Imore acutely to the increase in temp. than did S. atcloago.
Prey consumption by each species increased at a negativel. accelerating rate as prey density
increased. S. anchorao had a distinct preference for F. rarit'cstisto velvetbean caterpillar,
Anticarsia cmmatalis, xshile I 'macli'entris took approx. equal no. of each. Field cage
data substantiated findings from lab. studies in that :. rarivestis larval populations were 
signiticantly reduced by both pentatoinid species. (.Author's stmmary)t' F01 
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GOO GENETICS AND PLANT BREEDING
 

0335 
17320 KORBAN, S.S.; COYNE, ).P.; WEIllING, J.L.; IANNA, M.A. 1981. 
Testing methods, variation, morphological and genetic studies of seed-coat cracking
in dry beans (Ihaseo!us rul,,v-is L.). Journal of the American Society for Ilorti
cultural Science 106(6):821-828. E'ngl., Sum. Iingl., 32 Ret's., Illus. 

PlIascolus rulgaris. Cotyledon cracking. Seed Genes.coat. Inheritance. lleterosis. Seeds. 
Harvesting. Mechanical damage. Resistance. Selection. Statistical Fieldanalysis. experi
ments. Cultivars. USA. 

Seed-coat craekin:,, injury was determined in Great Northern ((;N) dry beanilines in 1977-78 
and Pinto beans iN 1978 using 3 methods as1 follows: Vogel siall plot thresher (field), seed 
ropping, a(d a controlled rotating iunpact disk machine. )ifferences in susceptibility for 

seed coat cracking were observed within each testing method. Overall, GN Emerson, near
isogenic determinate GN Nebraska no. 1, and Pinto UII II had the best resistance to seed
coat cracking. A gcnotype x year interaction for seed injury occurred with the Vogel
thresher but tnot with the other 2 inethods. These gave consistent results but the rotatint,
disk machine methto.l was preferred because of case, rapidity of operation, and standardi
zation of" the rotation speed. The early- and late-inaturimi determinate near-isogenic lines of 
GN Nebraska no. I had less seed- oat injury than the early and late indeterminate lines using
the Vogel anid rotatitn impact disk lcthd. The earl),y determinate line had the least anount 
of sei-coat ;'Iiur for all 3 metitds. 'imto III I I I, Bulgarian White, and GN D-88, whichexhibited he tr. i resistance to seed-coat cracking in the 7 parent diallel crossing study, had 
the most utiforn secd-coat thickness as well as having thick seed coats. "Fhe cv. which had 
thin or thick but oituiiormitly thick seed coats were susceptible to sced-coa, cracking.
l)ifferencs in thickness in iiacrosclerid, ostcosclerid, and parenchynma cell layers of the seed 
coat ssere observed btetNi cv., but to relationship between these cell layers a id the seed
coat c-icking resptmse was cstabiislicd. Seed-coat cracking was qtantitatively inherited. 
ltulgari White, Pinto 1I 1 1, and GN 11-88 siosed high eoibinin, ability ftr resistance 
to sced-ccat cracking. The estimates of the genetic effects indicated that additive effects 
wer.imainly involvct. t-l0thor'ssotmar.v) (;00 OO 1)02 

0336 
16946 ;I.TS, 1'. 1980. Introducci6n a las hibridaciones interespechficas con el 
frijol com tin, '/haseohs rularisL. (Introduction to itterspeciJichliibriizationsof 
common be'ans). Cali, Colombia, Projecto CIAT-U. ie Genibloux (Blgica). 50p. 
Span., 60 Ref's., Illus. 

Phascohs u'gnaris. IaPwseolus cocconeis. I'hascolus acutitolius.Phaseohis hnats. Ilybrid
izing. Backcrossing. U crmplasnm. Taxonomy. Ilybrids. Colombia. 

Studies conductecli i interspecific hybridizatiots in the genus Pliascolis,with special refer
ence to the crosses with A' rtlmaris,as part of a project carried out by the Centro liternacio
hal de Agric ultura Tropical (CIAT) in collaboration with the U. of ;eitbloax (Belgium) are 
synthesized. The stages of the program of interspecific crossbreeding are discussed and the 
difficultiCs of crossbreeding and the possibility of overcoming theii are highlighted. These 
stages include: (I) the defintition of general and specific objectives; (2) studies on taxonomy 
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and crossbreeding: (3)establishment and assessment of germplasin collections; (4)studies on 
crossbreeding that .tvolve the rate of efficiency, embryo cultures, and the possible causes of
low efliciency; (5) viability and fertility of progeny (lethal dwarf, def'ormed dwarf, and 
normal plants), use of backcrossing, and the production of tetraliloids to restore fertility; (6)
morpholoical characteristics and segregation in I- , . and successive progenies, emphasiz
ing cross-pollination, resistance to lodging, branches ith Ilong peduncles and a high no.of 
pods, leaf size and direction, freutlency of' chiasinas in I'. rtul'aris x I'. coc'hiets crosses, anu 
the use of backcross progeny. Criteria for parental selection ini an interspecific crossbreeding
project are It is recommended to increase F, population s de to their low fertility.givcen. 

The facility tif crossbreeding, viability and fertility of the progeny, and segregation and 
transtercntce of' genes to progeny are 3 parameters that describe the crossbreeding relation
ship between species. On the basis otf these 3 parameters, each wild species is classified in 
one of the 3 gene-pools (GIPI, Gl', , a] Gl' ) of fhe cultivated A' 'ulgaris sp. GP,,where
cis!;brceding is easy, includes cultivated and ssild t'irms offI rugaris.GP, includes P.co
tcctttes and croisbrecdilg is more difficult. In GdP3 crossbreeding is difficilt and requires
special techliques such as eibryo culture. Species such as I'. ,ctotihts. i.Jilioirmis, 1.ri
lenvesi, an PI.Itnotits are included. (Sionairi i C.P.G. G00'. rons. bI' I... 

0337 
16039 DIRION, A 1981. I'valit'tion d'hybrides interspecifiques realises ii partir
de l'h 'aio ltt .. : possibilit, sd'introgression de caract'res utiles. (l.'raltatio,ntst 
of interS/wt'iit hrbrids produced frofm l'icycoles hlnotus': possibilities oj
introgsessim ,, tofseile C 's Img. Agr. Geinbloux, ltelgique, Facult6 deslaractl'esj. 

Sci ces '\grotoioi s I I'1 I 8 -)p. I r., Illus.itLtC tat. 

r'as.iLts /lea ties. I/ha s 'oles pol sto,'h ,s'./'hashoits mn'tcallc". Ilibridizing. Ilybrids. Agro
nomic characters. Plant anatomy. Yields. Selection. Belgium. 

tst 
given i eclitig a suliitii y of pr,.lioitiary research. (i;enral comsiderations on breeding and 
hi'bridiza tioi proigraii, are imaLc. Botanticat, inirphological, Ccological, agrolntim ic, patho
logic. tax011011lic, and h)Ilvti_eiletis' iintorimation of the species unter study is included along
mmitt the cNptl,conditiois of researct conducted with I'. hiatiesx I'. mentcalti, '. hliatnis x 

A tCtiICd cMatldatioil 01 theil It iltcrspecitic lixhbriLization with //as'oles hiatiesis 

P.po/'sthllits ,P.htlitts x 'Iihmoliet ssp. 402.P1ossiblC solutiots to prelblemlS Occurring in
 
both hybrid protu :tion ald illusing the variability nbtaiiCd are given. On the basis of these
 
results the possibility ot1imprtvillg I'. hietlate, by isilg interspecitic hybrids in low al!.,

itnid tropical rcgions, is sttidied. /'Sttmmaril"it 1.1.'rnis. i L.1..) GOO
 

0338 
17332 Il111 ,S.;S:\I ',tI ,. V. 1982. Ivaluacitn de resistencia del frijol al 
IIlioi t'ldmmati en Jutiapa Guate mala. i:raliotino, bcat resistanceto -l pion god. 
mani inJe tiapa, Guiatemala). Cealt, C tmbia, (Centro Itcriacianal de Agricultura 
Tropical. 9p. Spani., Sum. Span., 1i'Ret. 

Paper preeiltetl at Retloiil .*. lde Ri'('NICA, 28a.. San Jose, Costa Rica, 1982. 

l'hasiolts ite/Caris. ..lpioli "'o mali. I lost-plant resistance. (ernplasm. Plant introauction.
 
Selection. Cultivars. Guatemala.
 

At the ApiOe llirery, Asuncic')l Mitt, lttiapa wcral entries fr,tin tie C;uatenialteco 
(;erniplasit tomnirl% rcpioited as (IAT liBtnk (somlle resistant), entries trn preliniiniary yieli
trials I P-81 .anSd indiidual selection, Iruin Li'nc,t 17 and trstut the International Apion
Nursery were a Cc,tL lttfor isistalcc Io th beaill Pod secvil godmani. Cv. wereol.lpct 
plaitid in ross s 3 i llluo.-,sith 3 rcplicatitns. 'latit \cre artificially intested dturi , flo ser
illib Idlttt etiillt lls 
 M o,,aic Nurs\s. Altcl Of the cV. reachlich 

ligical maturity, 30 podts 


h iei otist phtysil)
ro\ var. skerC cOlictetl and eC\ihiatd toii determine the % of' 

dtainaced seet. Lticia 17 trtiin II Salvator \\asused as resistant check. At the 1981 Inter-
Iational Nursery, [,Lftimi 17 had 3%,,dilnaged grain: aillSeveral if its dtesceindent lilies 
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(bright red-seeded) were equally resistant. At this nursery, the most susceptible cv. had 
36% damaged seed. Guate and FP-81 entries had greater pressure from Apion as indicated 
by the 11% damage in Lnea 17 seed. The best Guate entry was Guate-989 with 6%dainage.
The best EP-81 entry was a lrazilian var., CATU, with 8% damag,. VP-81 entries also 
slowed resistance to common bacterial blight (A'anthomonas phaseoli), h'mpoasca, rust 
(Uromirces phascoli), web blight (Thanatephonis cttncueris),and antiracnose fColletotri. 
chumiindenithianttm).Tamazulapa, a BGM V-tolerant var. from ICTA, also presented a 
low %of damage. (Author's stimmari'. 1rans.bYl I... :} {-00OFO 

N 0339 
16781 MIN[RS, J.l'. 1981. Genetics of disease resistance in edible legumes. 
Annual Review of Phyttopathology 21:1 89-209. ingl., 124 Refs. 

IPhaseolus rularis l'bascohts hunatus. 1'igna titgujculata. Bean common mosaic %irus. 
Colletotrichtim lindenmuthiattm. Iiost-plant resistance. Genes. Genetics. Plant breeding. 

A literature review is given on the genetics of' disease resistance in Ciantis ca/an., 'icir 
arietinuin, Lablal purpurcus, lct s culiiaris, lhaseolhss lmatus, 11.rultIaris,Pisttm satirti., 
I'icia.dha, I'ignaimfngo. I'. radiata,and I'. unguiculata. Regarding A' rutgaris, it is indicated 
that this has been the species most thoroughly investigated to this respect. There is infor
mation available oii the genetics of disease resistance to 6 viral diseases: BCMV, BYMV, 
curly top virus ("V), IISNI\, pod mottle virus I'MV, and IBRM \', \\ith special reference 
to BCMV. The fltlowing fungal pathocens are discussed: Isariopsis griseola,Colletotrichut 
lidemniuthiatm, I:rtsiphe ~ogti,oi I' romices phasioli, I.usarittm solani f. sp. phascoli,
I. oJxisponim t'. sp. titascoli,I.'thim ultitntim, Ihi:octoniia solanti, lliela:riopsisbasicola, 
ait Sclerotionia sclerotiormm. lie inheritance of reistance has been studied for the bacterial 
pathogens I'setdomootasy phascolicola, \ani/montas phascoli, aiLid ('orivt'bactcrii ll act-tilmI 
IacieOs. (Sumnart' hr -I.J.C. Tratis. /' .. GOO 1100K..F) 

0340 
16722 BU',NS, R. 1976. Btean production systems. Gerniplasm discipline. A 
status report. Cal ('etu internacioial tie Agricultura Tropical. 23p.a,'olombia,

In.. Illus. . 

IPhasco!ts ,'iltaris.Germilasm. Plant introductions. Selection. Agronomic characters. Seed
 
production. Seeds. Colombia.
 

A report is given i the organiization of' CIAT's bean ,otrmplasm bank, which main objectives
 
are: (I) ass,'ible the wtrld's available cenetic resuturces if beans for the basic and applied
 
research to raise bec-an proutlt ction in the tropics: (2) characterize systematically each entry

aiid recort its imtorptho-augronti tmic traits to mtake such informtation available to interested
 
researchers: anid (3) protuce ati pr'serx v enoughi seed of cach entry to supply bean re
searchers. The ito. Of sectl samtples ob taited in 1970-76 from ditfferent countries is indicated,
 
the operating system of the gertplasit bank is described, and the iorpho-agronoitic 
parameters used to chtaracterize each entry are defined. Thew arc recorded for the computer
using the Statistical Analysis System IS.S). Seed hantdlinig is described and future plans and 
needs are discussed. 1Stolmarv hi' -. J.'. 'iran.v. byi L.l1..) G00 D04 

0341 
15820 CI'NITRO INTI'IRNACIONAI. )1: AGRICU'I'UIRA TROPICAL. 1980. 
Vivero internacional de rendirniento y adaptaci6n de frijol (I'hascols itlea7'is 
L.) IBYAN 1977:frijol de grano negro, frijol de grano de diversos colores. (Inter
national Bean Yield and .hlaptatiott Nurser , IB )'.1l\' 1977: black beans, difli'r. 
en t colored bcans). C'.!,, ('olom bia. Serie 20 SlB2-77. 241p. Span., 111is. 

I'hascohis rtul'aris. Plant introductions. Cultivars. Yields. Adaptation. Seeds. Selection. 
Agronomic characters. Field experiments. Colombia. 

The 1977 IJIYAN, ctiinposetl of materials fromn CIAT's germplasin bank, was grouped into 
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I lack-lerained var. and var. %iitII diflerent cOlorcd ,raijiS 120 ineach trial ,and 5 local checks. 
Tlhese tere distributed anlon g' 23 countrie' for aitotal ot 108 expt.; data %iasobtained on1 
55 tri:ls. At tle difterenit sites, a triple lattice desipin %as uSed int a 6 i1 uset'ul plot area 
tit ordt.r tt, determine: bean x ield. it). of' harvested plants. dayS to tlon eiins,, grii tmthhabit, 
I)latIt IeI,.',ht, hOdeintte¢,lti'CC Io. of pod(s/plant, 1 lit) quality, daysto t. seeds, Setetd 
to physi oo.ical ilmatirit., Iarsest time. antd diseases, lie results t " the statistical anialses 
of the data obtained fromt the trials are iven alld diwtLcsd. III tile erlioup of black beans 
idata t )iti 33 of tile 58 trials). [inca 29 j1 738), Llea At 2 froum (IAT, Jamapa and
Porrillo Sintctivo 12 var. from IBYAN-1976 . and Peho Amarillo. S-182-N, and 51052 
13 ('.nt al American ar.) \ ere utstaldin I. hc IIIli esc,+ta . sIk di as obta ined iill(; niteros,
Chile %iht 44361 ke'.ia and the hi.i..cst itidividual %ield 15214 kr'liai%swasobtained Mith 1
498 at the sautelte. III the rroiup id dillcut colored beans (data troiII 22 ot' the 50 
allotted trials), thle Ilorn:lc of I \ Rico 2311t 75W),. ltrl I 1402. mtid S- 30-3 (P)524) 

s htielligh li ejoldi .693 ke 'ha ) andted. h:ihest av. threliiehet individual yield (3248
kY/i v, re btoth oltactth in (uhiacni ',texico keitlli iltao i(G4826i). Sul ari i' .'l..I.C'. 
rall.. hi' / 00.I 

0342 
10033 I I'ND\(,'A() INSfl1 II))M \ R(N(\Il(O D) I'ARANA. 1980. t'rogramaIFeij 'o. ,h la /R,,',,l , . . 'clatirit, 'l'dCnic- :\llU',l 1979. l.01ndrilla-lPR, BraSil. 

pp.87 I(i Port.. I nlttS. 

I'h'cli, 'iI;'lrrs.Plant breeding. Adaptatiot. flost-plant resistance. (ultivars. Colltotfri
(u/I1it1i h/ t l i..'urro. 1.iii; i , ',i ' 'i. Bean golden mosaic virus. Yields. 'lantirlg.
Spacing. lit int. \gricultu ral lime. 1 eeding. Research. It raiil. 

ResIult, it the Ivan jrrt:rimt I the I utdaSth Instituto ALe-roniMiC o Plrana )lMra/il)
lirill, 19st9 1re I'sci. Main objOctives \\crc todevelp itch-i ielrlii,' cv., resistant to major

disc sSt I\' l ,e 'llt,'iriclro Iio ,ht,, iahai ,,. "lbacterioses :tnd pests 
+ 

iJS I s. 

//:iiisii'uAPW Ii 1 11, t II.' , it dcvelop at2rtl't iiLi. 
 practices aitlltedat inicreasitng yields.


I sss coised 1Ii aitibr, SM's i .',st-v stcdre(4 .6% it var. Araiti. 16.5 ill var. ('arioca).

I Ilvei' ll tnicils i cl( If'sted: firi t's hir,ais ' nI t it1l. aitd triphietyltiti
n + Ollb, ClILor, thah 

acetatei\crc rC:ritlcnI 
 t\.iIi\h I rllufilltN kkre also stIudied to imiprove plat: architecture. 
Svcral cireIlliCal prilicts \\isc assed tt +JtLstctlotrol akl)oIlsfitll the adaptation and ,.icld t and ApciditnSt cv.ites c%.. llh ior of diffcrent gro'. ih habits. Res,+.arch otl 
'11,ltiilu tihe llinCisit anl N f'rtili/atiil. sid I ccd cottitrol \kas also itncluded. (Sutmmatv' 
hI 1./. Iii, hInt.MIb/ (:Iflf 

0343 
1"3u60 It*\SSI I I . NIJ. 1981 . tIheritance of a lancecolate leaf mutation in the 

couniion bean. tImrmalll IlIrediti 72(6):431-.432. html.,Stit. [nil., 6 Refs., Illus. 

Ihas'olnis itih.ar. Mut(ation. Leaves. (icnes. Genetics. Ilybridizing. Agronomic characters. 
Seed pruductio.,. Ilant reproductin. 

A ttriiotmicctic dolliiait teal mutant derived trout the co olt heIn stock, I11 336, is
described, Il II10no/vy0ou!'O ctIltttoll tlie dolliltall tI slIcdl IlN tvclettiimis ItitectS that prevent
Iepro luctitl. I IrehietCro,/yutc ustallv serceates 2 antcCtolatc-Icaf to I rnorimal-leal' plarnt
alhtloteh aberranit .ratios such .is 3:1 aiid IS, Iials occrll. Ihe t allIc anceolate leaf' and 
the !,elic s. ilol t arc irlpo ,ed tot thel Iurntant. . to'sinal'u) (100nibo 

Se also 0205 0353 0357 
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0344 
17329 AL-NIUKIH'AR, F.A.; COYNE, D.1'. 1981. Inheritance and association offlower, ovule, seed, pod, and maturity characters in dry edible beans (l'has'olis
rulgaris L.). Journal of the American Society for lorticultural Science 106(6):713
719. Lngl., Sum . I 1111.,22 Ileft,. 

I'hastohs iularis.Agronomic characters. Flowers. Ovules. Seeds. ids. Maturation. Inheri
tance. Genes. Statistical analysis. Plant breeding. 

[ie accessions, P[ 255960 (P) I ltftiers, colored seed, curved pod tip, large seed)
ant (--19007 I', ) 15 lhite loss e.,, straight pod tip, white Need) 01 l'I/ta.s0ols It'laris, btit
late maturing with Imany o\ulcs atd seetlspod, \%ere crosscd \kith each other and with 2
early ii:tirinL,. Mlute lt er.d and ,Cedetl. Straight pod tip, loss ovule nio/pod parents,
(;Teat NOrtlicrl (("Ni I hhrstn (P, and (GN I' 59 P, ). P, and P. appearedtohpossess theNat for IIhi I 1 otl. o./pod. IehCoIItinuous listrIbtltioIs otf ovule no./pod, seed ito.!

tle t-ene, 
pod, alld SCed \. Ill the I : !elleratiollN o tihe other crosses indicated quantitative inherit
alice. I los, eer.rcua tioti tiara iii their I' geuicratiollN, sumguesttd that ovule to./pod may betLeterrmn,.d by atlitiv ctitMI o1 tihe allCleS of a singe iMajor gent. Moderately high broad 
sense Iheritability estintates \\ere Obtliilled for these traits. Purple lo\retcolr antl seed-coat
color \ere controlled b. 2 ditfi'retlt CIinplemnetttary' tlttlillalli VenCS. Striped pod color and
curvet[ pod tip shape \\cre each coiitrolledl by lifferenit single thlttitint geures. Days ti;
flowe ring \%as controlled by a single comipletely donminant inC;itt'l maturity \was can
trolled by a siilel incoii pIe telV tltniiiaiit ine tor latee ss. Liiikage occurred betvcer\ geLnes
for tlo\er color atntl pod cotlor pattern, iotmer color and pod tip shape, ind flower color and
iitaturitv. I lielh ,,cd trt.h)totl \%as associtatl wit purple ilowe;s, cotlored Nectls, and late 
maturity iii the I- of P3 x P,. Late riaturit anid high seetl io./pold \tere also associated in
thie : t ll P, x P, I' sI\ , and Px ,'. Moderately large ne eative correlations were found
bct\%Ceii lo. of seedslpod ainld Wetl it. ill all crosses iitstlvilr P atl P, . Iligh ovule o./pod
\%its a,,ociittcd \tith inideterminate gro\sth hlabit and moderately late lotteritug itt the F,
pro.ieny frtomn the illdtCrtiliiat cv. ;.N. Nebraska to. I , crossed vit t tleterminate isoline.No association hct\%ceu sed stI. aind ,tedCOat coltr \\as observed ill the I', of P, x 1) , andP, x P, , bt there was association beteei, lare seetd and both late m'aturity anid flower 
color. (-ltthtltr t siort') G01 

0345 
12360 LYNAM, J. 1980'?. Istudios sobre adaptaci6n y mejoramniento del frijol

IPhascoltts httatois. 4'ldaptation att/ uretedtig stttlmns iia thefiniaiban,I'hascolus
lmatt. ('all, (')C1.ibia, Centro linternacioial tIc AricIltura Tropical, Scric Se i
narios Interitot. Span.. Sum. Span., 42 Refts., Illus. 

'Ihascolo itdtgaris. 'lant breeding. Adaptation. Cultivars. (;ertnplasm. Selection. Ilybri
dizing. Climatic requirements. llost-plant resistance. Diseases and patiogens. Pests. Yields. 
('olot Ilia. 

Research oil liuia beanits WIItast'olts hinamts) as conducted regarding adatptation resistance ,to COlitoll ihacterial bight (.\atthoottasphascoli), resistance to lelioppers (l:mpoas'a
Aravil'rt ), anid cyallide ittin, in lima bean seed. II atlaptation studies 36 climbing lima 
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bean linies were selcct.d from the CIAl collection lmtie basis t' yield ant freedon frim 
diseases and planted with 6 climbing P. rt4gaiis i,hes at 5 different sites in Columbia. Av. 
yield of lines in all 5 sites was 2640 kv/ha. Palmira was tire site with hi,_lrest yields, averaging 
4734 kz/lia and Nion tCria had the lowest yields, averaging 1646 kg/ha. Max. yield IPalnira, 
line C 25105) %%as 6121 kl/ha. Adaptation indices \%ere calculated to comnpare sites and 
classify accesion behavior. In the bacterial blight study, 189 lines were evaluated for 
response to inoculation in the screenlhouse; 89%were classified as tolerant. A resistant and a 
sa SCCtitlC lille \scrc Ciioscl for crossi1t2. 'hel evaluiatin g .I plants a continuous sege
iratiori \%as found, stwgwcsim a ieetic control of a quantitative natture as ii P'. it karis. 
Anal ysi1 of' the rcstilts Sas coiplicatCd LILiCto tlre resista,nt reaction in otie of the parents 
aiLd to kilfiCI lt III tlie rCatliines o tre cvaluti atiill mcver, most F, hybrids were classi
[ied as tolerant alld soime plamlts as resistant. i the lealisopper study, 185 liles were eval
atCd Under fil iiconditions. Most \\ ere classified as susceptible and others as tolerant; 4 liies 
sho\ed marked resitance. lhese liles shios\%etd presence of pubescence antd the coirrelation 
of tire no. of trichonicss ith lealliopper damage \%as rieative and hiIldy significant. ighlty
five 1'. hoatus lilies %\ereanalvzed fur cyanide content f the seed; 2 litres with relatively 
high cMICn. i.' 200 pp %etc iderititied, tli, others had low crncii. Regression analysis 
itliC,itCd a i:orrelation chcitficicnt ut 0.39 1'z 0.05 between cyanide content and yield. 
lo avoid tire sekctior oit lities ssith high cyanide content inl yield trials, this component 
sIhould lc ania .cid ill inprovtiieri t prograrms %%ithiP.1h11lls C'onltiluols segregation was 
observed in I' l brid., indicating genetic cottrol of a utlati titative iattire. RLecoiniien
tlatioti s for uttlre rescarch oin I. iiautts at CIAT are ,iv .n gertirplasin evaluation, ato
nomic priublern, and anal\ sis t' cuisutier preterctices to i,..alize the potential of beans ii 
.. A. ate ciiphasied. (iLtrat tt'd.ironairthir. s" atimma. lra;s.h' I., .) GOI 1)05 KOO 

24f, 

16455 ROMAN V.. A.: DAVIS, J. 1980. Infonne de trabajos 1980; progrania de 
frijol. (IR'scarth repurt 1 5'Q. av pia La Sclsa, Aritiohti ia, Convenio ICA/ir:iraiml. 
CIA1'. 341. Span., SLiiin. Spain. 

Phaseolus mvidgaris. (lint bing[beal. Gerniplasm. Selection. Agronomic characters. Colletotri
chun litdnmtthianrimm. .I.%o ch'vta spp. l.ariopsisgriscola. Ilost-plant resistance. Z'a ,niars. 
Rotational crops. Yields. l)sarf beans. Cultivars. Field experiments. Colombia. 

In 1980 the cllabrativc prog rain ln stittIto ('olombiattO Atropeciario/Ccntro lite tracional 
de AgricLIlto ra 'ropical at the re.iuonal headquarters iii La Selsa, .\ntioquia (Colombia) 
released 2 prolisi ry ciinni ire bean 'ar., 1. 1056 and (; 4727 Ancash 66), for on-farm 
trials in the IIuLIicipality if I I ('armen the Viboral. lrr 1981 2 advanced litres (V 3230 and V 
3227), resultin., Iruum crosses ssitl (argaanto, \ere also itreludetL for on-farm trials. Nes 
var. are resistan t itantllrac rse rC'oUlh'totricltuom limdcmtlhiauirm). Iighteeii proimi issiory vat. 
were idenitified for further testirg a id i.Iilsitln in crossbreeling; 2 var. notable for their 
type of grain, productiol. anld disease-resistance, Irijola (Mlexican) and G 12417 Ilcua
dorirn), %\ereselected. I lie SclectiOl of' indivitlial planlts in L.,e F, lld More :ldvairced 
,gncrations has mainly beii dircctetl ttmisaids plants of grwth hbit IV \, less avgressive 
and more carl-maturiu than traditional sar. Il I', atdiF 1094 iniitdual plants \\ere 
selected for testing in 1981; best parcri ts for resistaice to an tIracinose and adaptation have 
been AB 136, Cornell .19-242, Rojo 70, G 2025, G 4356, iaid letador 299. As a result of 
trials \kith families ill 1 and I , 138 Inromissor liues \sith cuimiercial-type grain were 
selected ill COiltnlbia: the,,- resulted fromr cotmmercial sar. such as Carrarianto, Liburiria 
climbing), Calabozo, and Bola Ioijo. Four proiissory red altl red-speckled liles \%ere 

selected iromi advanced imnieratioi or multiplication. A Peruvian ar. superior to the 
check, Apurimac 29 (G 7300) ssitli commercial-type grain, \as identificd rim international 

,trials at CIA"' (V'IRAI . lnternatial Yiel id Ad ldaptation Niurs:rv for beas il, L.A.). In 
trials on planting distances iin maize/climbing bean rclay ci iippin., it ,aas concludetd that the 
traditional 0.92 x 0.92 imsquare planting is the best distance ;tl 4IIlatize plats"'hill. 'hle 
optimutt density for beans at this distance is 6 seds/hill 171,00 r1elds/hrat, ssiich repre
sents a planting distance 3-folt that af' the farm ers. I'iftcen prom issiin v.ir. as parental lines, 
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16 individual F,2 plants, 3 F, lines, and 8 mass selections were selected for bush beans.Eleven promissory lines (Preliminary Trial, lP) were selected from advanced material for
further observation in 1981. (Aluthor's stannarv. Trans. iy L.M.I.J G01 D05 KOO 

0347 
16919 IIUNTIR, J..; DICKSON, MII.: BOlI'1GIR, M.A.;CI(;NA, J.A. 1982.Evaluation of plant introductions of I'hascolos spp. for resistance to white mold. 
Plant Disease 66(4):320-322. lil., Sum. nigl., 12 Ref's. 

Phascohs rrigaris. t'Whetzclinia slerotiornm. 'hasi'olus toccine.s. I lost-plant resistance.Inoculation methods. Ilybridizing. Plant introductions. (;rowth-chamber experiments. 

IIigher levels of'resistance to slkite inoil dScl'rotuinia s lertntii]) lhan previously known
itt Iltascolt"s rtlutaris %%crc detected under erto\\thchaiiber contlitill, NIIIuit a Iilnited-terln
inoculation methoid. Fifty percent or hither survival occurred i1. onlY 13 of 310 linesfrom
Europe, %%hercas 16 of 139 introductions xsith toleraiice i root rot survived the white 
11old test. Most ol these orieinated inlCentral or S. America, althouhi 2 lines froiuTurke\'

had a high level of resistance. A gru[p ot F IplantS derived tnru I u'larisx P.c(occilhjntcrosses had a comparativel high ,urvival ratio. 'Ilie8 lines I'.s ,c intosly ubsp. poliyantihuls
from Mexico that xiere tested all h.d a high level of resistance. A chanc in the limited
term inoculation method is described that makes it easier and laster to use ftr large-scale
testing. (Atuthor s sutniiarr) I103iGO 

0348 
17354 G(JNZALIZ .A., M. ;ALAI)RO, R. ;NIARI RO, II. 1981. Correspondencia
entre el contenido de antocianina del hipoc6tilo de distintos tipos de frijoles y la 
infecci6n por .llacri.ph noin: plhas ouliia. (Corrtispo ' ' titel the anitlionuth %C
e'len contenen t i tu hl.t'iuootil ill di.l.letrent trilpts be'ans and in]ie'tio t *i'
Macrophiumiiaphasuuudina. (iencias de laAgricultura 9:79-83. Span., Suii. Span.,

ingl., 15 Relt., Illus. 

J'/as'ohis vulgaris. Mhtkropthumina phas'ohikna. Ilost-plant resistance. Cultivars. Seed color. 
Ilypocutyls. Plant pigments. Cuba. 

During 1976-77 lah. expt. %%ere performned inorder to determine the influnce that bean
h ypocotyl pigmentation has ii .llacrophioinina phaseo!ina, it diftcrent 
 bean varieties.Iligher susceptibility %%as determicd ill red and \lhitbean var., sslile the black var. were 
nore resistant. A iMiodilicd Ilarborner method to determine anthrocyanin content w\as applied

using hypocotyls of several var. Correspondence hetveen resistance to infection and
 
anthtcyanin 
content in the different bean var. was established. (Authors stfniarr) 
(01 1:03 

0349
17325 ALFARO M.. R. 1981?. Vivero centroamericano de adaptaci6n y rendi
miento (VICAR) no. I de granos rojos y no. 2 de granos negros. [CcntralAmerican 
Yield and ,,hlaptation ,VurscrY (I IC)R no. I o.fre'i heans and no. 2 oj black
Ieansl. Costa Rica, .Ilinistcrio de Agricultura t Ganaderfa. 321p. Span. 

IP/aseous rtilaris. Germplasin. Adaptation. Yields. Selection. Seed color. Cultivas. Statisti
cal analysis. Costa Rica. 

Results of the Central American Yield anid Adaptation Nursery (VI'CAR)-I981 conducted
with red.lolhrCL materials at 2 sites iliC'osti Rica. 3 in LI Salvador, 2 in londuras, and I in
Nicarateua, and with bIlack-.olored iiattrias at 2 Slte.s illCosta Rica, 3 inI1Salvador, and 4in Guatemala are given. lit both trials a significant effect (1P 0.011 %%asohserved for sites
and var. [lie interactioi site x var. \tasonly significant for red-c olred materials. BIlack-
Colored var. shomed a hither stahility The highest av. yields of red var.ityield aiutng Sitc%.
were o btained in Las A:acias, Ilonduras (1569 kg/hia). Alajuela, Costa Rica 11359 kg/Ia),
and Cara/(, Niaragua 11043 kg/hat; val. Rojo 70, NICS 97 R, Rojo ieSeda, and Ilonduras 
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46 %kkere outstanding kitil an at.of 1054 ke/ia. Iliriet a'. " ields of black var. sscrt 
obtained in San Jeriiinm, (;iuattmiala (2086 k.ha .\Aijuclh (151) k&,hi and Nueva Gua
dalupe, [.1 Salvador (1196 kg/ia): I(IA Quet/al, 1)-145, ((AI 304, and 'oriilo Siitetico 
had the bt.t adaptatoln \ith an lt.\1iIld ot 1212 k,-,ia. Yields ,,tttel iattrials arc civti 
in table forin for each site. ,Suli h I . W'/.;G0I D5vIIrI .1.,.('. rals, hi 

0350 
17356 VOYSI.SI, 0. 1982. Conmportamienti en ambiencts de divtirsos niveles de 
produetividad de genotipos de frijol negro desarrollados en Colombia.l(i't'rtrmance 
of IhIIcA ,lliif hl'iid l (u r i'olr'irohlrital condilonis o.hcau tIu icColt/1in hil11d 
difIcr'ill hil lu ll'it (,ill. (ololia, (Cntro iitcrinacioial de Agricultuch of prjti f. 

ra Tropical. Seric SiminarioN Interno no. SI -7-82. 23p. Span.. 2 I(cls. 

Phascolus iniharis. Cultivars. Adaptatiun. V iel ls. ild e~perin ents. Ixperim en design. 
Statistical analysis. Plant introductions. Selection. (olomtbia. 

TIhe ilCti. IIl.IleCs OctilrlIlt ill a\v. Il luldlul5 t).ilaii tatilol. aIId resiiiilse Ioeiirolll llei'lts 

\5ith difl'ert 1e el, or c l Iljck-.'( d r I. (u(c0clt or- ,ir IIrit,.riil ,,cl',:ted('IA I dtrlne 1976
79 are t. Illnild. l)ta trtoill (24 C\pt. or tile mil Yiel .ilad AdaptatiollIntcrilati Betan 
NtLrsr. (IBYAN) ot bl:k bean,, cIducticl it SO "it., Ii 21 COlltlC,, s.er,used illa 
randonli/ed k:lllletc blo k dl it 4 ic.it, Ili 197 Illd 1977 anid 3 replicatiolnsofll 
ill1978 and 1979. Var. Jalilapa, l'urrFillo SiItlt~ico. Illid c used as internationalICA PIlo \i Uc 
chicks tot estillate the aV. llrt'DrC.1C In . ii I tin tted liliLes the co.lllkcicnt of recressoll 
(hi), tile cOcl ICicl (t) dctltrIIIuII ,ti ir IF'I, illdtile stiid udI des ,lrll ol rel're sl, n ll 
%%ecre CstIliatetL i A slilil ldl t.,lt.i l .olmpolnllt eelrtH.%WeIC. andli ti ct ot 
.liVirOlIlllilt iIttractioli o I. 11 iiieasured is tilt' dloliwv, suiccesivelsPli'sted llell 
ililttll!, ole itthe [tlesAl. \ llId t file 5 lest hines, ic hiller thal lilt at. of Inter
nationil ,iheck,, h 1-22 U. I lie ralw-e ol 1i, tiried [let\.ci 1.84-1.08 and 0.93-1.17 tor ui.+-
.id IM --\ eldlili lliesl c p. Ill tileC c.ptl h luea li11!h correlatio)n t the S d alld 2 

paraliric alia\\Ia, ountoiid Ihe hi.hesi cldn, Imes ,litmed 1,",lhits closer to those (i' 
('orrilho SiittRIco I I I thA llthose 'd Jalilplm • I I. li h torelation oit 1 \\isthtire raltees otf 

yIcu(Il l tl..lt . lcuuIi-IIl c Il id iIIIiii\ III I AlI10le tsil l t l r ,_',litril s+elec2 .iilnd 11011select 
ensirollnlents,. Allim, the r-sm, ,Isi t lh ilies toienvi,'rrul Illlmeli,xstll tilltrelit levels of 
priuilictivit to ie CstINtl11-d (.suilis tit aiialises are LIrisl,'d 111ilsiiiiiiiiari/,el hi table 
fo~rm. iSumtmari hv (.IP.G. /'rns. /)IL t(0Ii..11. 
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16926 111 INS, lR. 1 . cltic resources in beans, //hasuwo lll1Icarls, and 
CIA.I's gerinplasn bank. (Il, (thuiihia. ('cluto (iittriacioil de ArictlltUra Iropi

cal. 23p. I i .l.21 Ikc':. 

Paer prcilt el .attle ksliupti,i\ 1 ricmti, Imlproscuiet o \ leanus.l~ry I'ihascoli 
1ii41rti iiid t;CH pIa,,li l (Ies c, e,. t IA\I , 1975. 

Ihascr /si iul'aiis. Plant breedimr. (ulliksars.Grin plasn. Sele ctioin. Agronomic characters. 
(iiluit lia. 

Ilie [%,Iii1hul, t c ;.llIllI,,l iI buiIs In tile %k Is anllil t lilt' tilIl ed, Ctlphaw ing the 
acti, tIcs e i mplasll 11l1k.A IA tire Ilstltlltiill s \\ beanili oble ti cv, , ( IA I ',Iii ll lst o ithi 

ciiCtolls' I' iiiclh 'd k\ oill liCd for ii c\plhrati . n ld collections.Ith IIIcIrillsis ilt'ie 
' I acttrs a ie,.llie t iet h .lloni, c0.ilatloll., alnd 4ltaiiiiiithe e.lstill coliilltl ii 

lccii, arc. il. (IA I',Ucrmpsm hlnk ad itsni iancr ut uperltlili are,miail\ brietly 
iltc.iibc.u; a list of atnIuHlliltici. tu e.alir1itul kill C.icl .llltryi bank is ittlcrilticS i litht 

I I .I h a,;:%..hcl.S'tmm,', . ti I 1 .11 ;01 

0,(.IY S 2s' 0290 0307 

721l 1)31. 0.1 i.3l 0.2()
 

Sie al,, 021S 0282 2'.? l2)(0 0.?0. 030)S 
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0352 
16709 IETERS, J.1..: CROCOMO, O.J.; SIIARP. W.R.: PA)DOCK, I.1F.; 
"rFFNKAMI I T. 1975.3, I.;;NKAMNI, Development of haploid callus cells 
from pollen of Itascolu rtarit., lt Sharp. \.i(.: (rocun o, ().J.(Grossth and 
developmental phvioieo of I'hast-olun (A report). I'iracicaba-SP, Irasil,I'rtz,,t I-s
cola Superior dc Aricultura Lui/ de Qivitiz. (ecttro dc I ier-cia Nuclear na Avri
cultura. pp.1-9. 1 nl.L. 6 Re'f. 

Culture media. I'tdyI'hascous in Iar.. Anthers. Pollen. IIi nt tissiuies. ph rid y .CIrurnosornes. 
lIlant-gro\ (11subs(ances. (ytology. 

A 0nc .od ,t'CreCn I[or Ia,11d)[ III c llus clllttliCSdCrisCd I hl,IeaII a Iuer b (hiInsd 
staiIliLg \at dv chlopes. I lc I l itho Illolilkcett ain e,.kelleit *t;llll-of fil hitolliooIiille, aiat 

tile varls use 
ictioiI .lldIdi,.te ~llame tith'iploit .-alll Imii beaIn \,If. 1i.'1 cL l rlo uut.ier , 

Il.ulded 
Vliky and Martin's atll :Id \ltalilutt . ijtoitol 1( li/i. IAALA I 1u, rgl), 

llot ed tentative ploid dlscriiniatio III propihac lie Illttiltlllfo Iill

02 \..\ im 
kietin (1.2 tild, dud iluCI)cuiuied apr (8 p,1). A test tt fileclcci 14 atdding 2,4-1) iI 

,
III t//l the lledt.iuiii \%s alo . tlu( lct .LRCItov.'Cd atllhcII I )I111teic I110 c ors%cre pl;i.i t nill 

top) of tilc culture illedjulin in asptiic .o dititus d kcpiIltP) LOrlI llt Cut\ I llclllituaiillglot 
ilhintiation, It .0iitopcritd. 

culture, calhiLi gro\ t \\t\ record..d. (llus %ere thelltilliltetred to il\ltlie, hvdroi. ied, 
iid stained \ith i (iclsa otrIicroscopic r,tti~ll. LIh u, illur was 

chalmbers 1200 1t. 12 at 25 and 31)() I ilot lug 3 \%k. in) 

obsc .-\ithi C;II Ctltll 
excellent at 25 ( \with li \\itiout 2,4-) (57 and 56% of tileiitheis )Iodl.c ca.lud rtsp.), 
[lieallotlilt oft:allhs dLticed i\ salllot 2,4-1) \a, added to tilepr I\ice Js Ittiih as \kci 
IiICtliuii. At btith and ,.u\n \\ere ilhibitcd. ite,tamitig30-(' callu, inductioi ih method 
allOltti ilhttly to lie classified lit 75% ot the celi. It% s a talihd iI the im thld llit i 
,talnit-, Gie sa -positive repiritis is dependent oi tie spc,:ies tised. It i,indit,ed that the 
teveitlment of l , ,:ell aiid tire ofcloies (ith da allu ,ai lines iidictiot iiorrhpitlneiis 
illthese lites ,till remain tl be solved. 'Sulitptlt l hv ..I.J.(. 1,'lls. 1I/ ("02/ll ' 
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H00 NUTRITION
 

0353
15201 McGINNIS, J. 1978. Nutritional evaluatdon of varieties and breeding lines
of dry beans (l'hascolus r'tilaris)and stidies on improvement in the nutritional
value of beans by gamma irradiation. A report. Pullman, Washington Slate Uni
versity. 119p. lng!. 

Phascolits r'ula,i. (ultivars. Seeds. Irradiation. Nutritive value. Plant breeding. Cooking.
Amino acids. USA. 

A series ol reports is given on expt. conducted by 4 projects of' the l)epartment o'Animal

Sciences, Washington State LUniversity (lSA) on tire nutritional values otf
bean cv., breeding

lines, and gene tic crosses and on tIhe improvement in the nutritional value of beans and
other grain leguiles by ) irradiation. The results of ditferent groxvtlh trials in poultry witli

different levels of beanis in the diet showed 
 that beans at a 50% levcl decreased growth and
feed elticiency. Results slhowed marked variabilit. in the nutritional value of the different
bean cv. and breeding lilies, indicating that plait breeders can improve the nutritional value
of beans through genetic crossing alnd Selection. \'arious cv. anid breeding lines Nvere sub
jected to - irradiatioin a td ted toichicks and rats. Ga innia irradiation improved chick grow th
in cotnmpari son with notirradiated beans; results also showed that cv. arid breeding lines \ereimproved by approx, the same magtitude, indicating that all the tested materials contained
the same factor that \\-s being inactivated or destroyed by irradiation. lven after cooking
and -yirradiation, bean growth and feed Cfficien cy i\as inferior to that of the control diet
(SBM and glucose). In other teials on the effects of different protessing methods on the
nutritional value of beans, it was founrd that salt-soakedchears gave better chick growth tlhan
beans soaked only in \sater. It additit nal studies no effects \ere observed of the frequency
of irrigation and location of the crop on bean protein content. Separate progress reports
with de0taileresults are included. (Suninary bY A.J.. Trans. bY I..M.I.) II00 G00 

See also 0233 
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1OI Foods and Nutritive Value 

0354 
14665 ANTtNI S, P.L.; S(,ARIlI 1?I. V C'. 1980. I ffec treatnit I on tieof leaIt 
toxicity and nutritive value uf'dry bean (l'hasculus vitlari5"vat. Iosinlha (;2) pro.
lins.Journal uf .\pricuiltural and F+ood (Clvnti% 285) 935-938. IliinI.. Sum. 

Ingl.. 21 Refs.. Hlls. 

I'liasolh. vul ,ariv'.Seed. Protein 
content. Proteins. Amino acids. I niynes. Inhibitors.
 
l'ytoliaemaiggLilins. Ileattrealtinmt. Analysis. 
ilxicity.
 

Proximate Co pllloitlll, pat c i ndlll 0ll cd falt tcr tt lj % ki il tanlitiied di% beia Ilout tilld 
ltf6 otther mlateril, obtanld b. traclitollatioll it the !ltottl % Tt¢ ,ttdILtd.\h el ltt to)\\t.anlliml! 
 (he t+~ t.l \%.as' 

iheatin I! the soak,.d bean., 2.5 imla,t 97 (,C but ila\. P'1 'IttallcI alter tie
 

[I'A, tilte IlOUr 111(]111() lra,:tlo>lls koele to\iC .MOst ktl Chillillatt-d th\' 
R~ x\o:s 10 mill at 

azlt temp. Noit alltrypsin itthitit, uLtdpIM tioh ltull.Sghl11in lad1ttCtivitic,Oeen ciillllnlttd
 
lt' all\ot titt trcatillcilts. A\tlt,)cldtit, I . IS lin I dtc1ILtttdt i. 
 A ,IjhbIfiI Of IhiiSIM 
ill ile M1 e thmir and ll tile ,olid,oittrinithil2w36 7 illl 2' s%. re,.p.., htras it did 
Inot affect sitniticaiti tiat I tile other tractitons atIlatit, 1 1 tor 7.5 ,nin ooas deleteri

ils Itotilellutritive valuth olftie oilated prilteln teinltt 
 '.turb'\ ii HM,'111)l 

See also 0235 0377 
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100 MICROBIOLOGY 

See also 0221 

101 Rhizobiwn spp., Nitrogen Fixation and 
Nodulation 

0355 
16458 VICTORIA, R.L. 1975. Uso de " N, corn baLxo enriquecimento para tes
tes de fixaq'o simbi6tica. (Use o] a low etnrichimen o 15 to evaluate symbiotic,2 
fixation). Tese Mestrado. Piracicaba-SP, lrasil, Escola Superior de Agricultura Luiz 
de (ueiroz da UnivCrsidade de S o Paulo. 9 3p. Port., Sum. Port., IFtgl., 58 Refs., 
Illus. 

lJhaseolus rt.laris. Nitrogen fixation. Rhi:obhon phaseoli. Seed. Inoculation. Nodulation. 
Laboratory experiments. 

Gaseous atmospheres containing a low enrichment of " N, %kereused to test symbiotic N 
fixation in h,'alls. Plants wcre placed inside a specially constru cted growth chamber and 
assessed I0 r N Ii\ation in ntodulated roots and in the viole plant. Positive results were 
ohbtai ned su!,Tcstiil! that tie Mcthod ology used can be helpful in more detailed studies on 
symbiotic i.\atioi. Samples tft atmospheric air "sere puritied by 2 methods of 02 and CO2 
absorption. lie poUritied N. obtained was analyzed and the results were compared. Samples 
of bean plant material %.ere c.ollCeted under natural conditions and analyzed for "SN natural 
variation. Several sanliples \,.erc prepared Ii) r "N isotopic analysis using 2 methods. Tlhe 
results obtained \were compared. All samples were,, analyzed in an Atlas-Varian Ch-4 model 
mass spectrometer. Results were givcn in i variation in relation to a standard gas. 

(,.1thot 's so iniflar) 101 

0356 
16491 S NI)STIROM, l.J. 1980. Developing techniques for improved nitrogen 
fixation and growth of legumes in ininesoils. Ph.). liesis. llacksburg, Virginia 
Polyteclhic Institute and State University. 74p. LogI., Sum. Ingl., 96 Refs., Illus. 

P/ta.colus riulearis. Rhizbioom phascoli. Inoculation. Symbiosis. Nitrogen-fixing bacteria. 
Soils. Enzymes. Nitrogen fixation. Nodulation. Acetylene reduction. Fertilizers. Growth
chanibe experiments. 

The ititluence of lClavcd itiOculatiolt aid N fertilizatiot oin iniiesoil N,(C2 If )-tIxation 
rates by snap beaus is lescribed. ascrc seedeI pots placed in gro\tlhBHea, ill iiesoil-illed 
chambers and iii the fiel l ettilizer i NIl, NO, 'reaticnts were 0, 25, 50. and 100 kg/ha 
appliCd at 21 days ori at platting. A peat culture w Rhi:obitnphascoli i as inoculated at 21 
days or at planting. Nitrogenae actisity as devtermined by rcLl1ctit 'of '' 11, was assayed 
over a 6-h period at 7. 21, 35. ani 49 days iii chiinbcr-gros\ t1 .wvt-.s. Nitrolcnase (C ,II )

activity depenieLd on the interaction bet\mcen N fertilizer rate and' trCatinCi',t Setlt0 ice. A 
25 kg N/ha rate siginificaitl\ stimulated N, ((.. 11,)-tiation \\hilh' greater ates of* N \kere 
ttLund to be depressive. Seasonal N ,(,I11 )-tixatiti acti LVyprot ilt, indcate N applied at 
21 davs is not as inhiiitor%, but toI)ire tiniulator% than N applieI at plantitng. Data 
sug!,est a ,Upply Of' 25 k!, inir!aitic N'la is sulficicntt to develop inlitial vigorous legutle 
gro.\tlh, but af!er 21 days is iwarly e\hausted. Conswiplettly . intoculation svith Rhi:obioot 
at this tiie doIes not result it N-depressed nitrotemase activity, but rather is stimulated by 
increased phttisy itthate supplies. Because ncarly abiotic initesoil otTers little indigenous 
Rit ohioin cotmpetitiotn or microtbial antagonisin, delayed syibiont introduction is able to 
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benefit front increased host vigor; therefore, resulting ill significantly greater N, (C 112)
fixation rates. (Author's summart') 101 DOI 

0357
17331 I:LIN, J.F.; OIIAION, N.'.IESSIAIN, C.M.; SALSAC, L. 1981. Nitrate 
reductase and nitrogenase activities of common beans ('hast-ohs rulgaris L.) from
different geographic locations. Planit and Soil 63:427-438. Enil., Sum. Flngl., 21 
Refs., Illus. 

I'havohs i'ulgaris. Rhi:oitim phascoli. Strains. Nitrogen fixation. Nitrogen-fixing bacteria. 
Enzymes. Nodula',on. Climatic requirements. Cultivars. N. Fertilizers. France. 

Cv. of lhavcohus 'llfari" frot Ctnitra.Ntins geogratphij Iocations \ere cultivated under fieldII
conditions for ineasurcien its of' nitrogenaSe and niti t., reduc tase activities. A Ist trial witl 
2 cv. indicated that a tropical cv., 11-789, has a hiehtsr nitrot-cinase activity than a temperate
one lIsa. TIic coivmerse \ as true for the nitrate reductas' activity. \When a postilht\ering
aplication \kaS IltadC. a renewal of' nitrate reductase activity occurred. Lurtlher similar 
citnlparisons ot both enzvtnatic activities upon 8 tropical and temperate Cv. of equivalent
vegetative c lCs illdilated, ol tile av., that tropical cv. have a hieher level of C, t1, re
duction and a hover nitrate reducta e activit tlan temiperate cv llee observations stigest
that there exist, ll inverse relationship bet\icell the 2 eti/vlnatic activities in Cottitnon
beans, and there prob~tbly exists -,cnetic variabilit for a possible ittipro velett of N-fixation 
ability. Alt early jtpplicatio1 of N fertilizer upon the I ka and IB-789 plots promotes later
litrogetnase activity %%tilea posttlo erini application slto\ s a renco al of nitrate reductasC
activity. lHtls. itrJte anda:tal\ seSo t01" reductase nitiogenase activities of a comlntn bean 
crop at liltfictit phVSiohloLical stave, tma indicate tile best titte to apply supplementary N 
fertilization to cWitotitoi btttAIS to increae seed yield. '.lIthor'v y.ontari 10 (;10 

0358 
15845 SAI10. SM. I., RL'S'Ill L, A.I, 1978. lnllu'ncia da calagen, adubaq'so
fosfatada e micronutirientes na nodula at iiatural do feijoeiro (I'taycohis rulgaris
L.). (I:/ftc I o hliM.in ,iphl Vj:hor 'ritli:atim, aid miohmtzutriets oi the atural 
10okhdation ot hca/x. Anais da I COLi Sitperior tit Agricultura Lui tic Queirotz 35: 
545-556. Port., Sum. Port., I nl., 9 Re',. 

I'haseohits tu arik. Rhi-/m,0. Strains. NodulIation. Fertilizers. P. N. K. .IicronLtrients.
 
Agricultural linie. Soils. lrazil.
 

A glaNsltIttse C\pt. ssa carried mit ill older to test tihe eftects itt P 150 pp n), basic
alieiltlilent (150 p1pitmP(), 50 ppin K:(,. ani tiCr ittricnLs), and litte (I t (aC'O)/ha)
 
on tile notdulatioti in dr. 
 bt\ lliC%(inmca 1%natural strains of hi:ohibton ii 4 different
Soils of' the state of S,, Pitl llIrazilt: MC diherataneit. l'OidztiliZad., and 2 lerra Roxa I:stru
ttrada. Nttule doy \\t. increased iii 2 soils 0editerraineo atd Pot/i)hzadit) due It) the

addition oit I) , ;llil ill Ier.ta l ia I strututrada utleto the tddition itt I) + little. Ilhe treat-

Ilent IlK Iitclrotlltrlllnts plovidel '
better platit devVloitttt, cvIlI ill tleesicC of lilnte,

inldivatitte .li effcCt if ttitrtnttrtenttt 
 anld K iii the soils studied. llouevcr, iii Terra Roxa
soils, the addition il P,\as sullictet to iui:rease the hotsavc dr\ \\t. and total N. liotal N 
increased il plaints ticite tli the ba1sic tertil/atitn. [ie aldititn it P contributed to a
better tilul,t tiit tIodilie do. \\t. antl tit.) h% iatural tr,,ins 'f /izohi/tm. ,.-Iiithor's 
siImmiari) 101 

0359 
16479 RI NNII , RI. KI MIP. (.A. 1981 I)initrogen fixation in peaIteans (/ha.
scolu i ulgarts) as affected by gr\ thi stage and temperature regime. (Canadian
.Iournal of ll tan 59171.118 1-1 188. I nl..tt I ngl.. I r. 22 Refs., Illus. 

I'/astoti rtulgaiA. Nitrogen fi.,tion. Plant Ihabit. Cultivars. Cltitatic require entls. temper
ature. (;rowth. Nodules. Acetylene reduction. Ri:oiiMt Idlaso h. Canada. 

'Iuleralce ofibt ills to low% temp,. ise,setial for grimvtt inlder (atila pro%%int conditions. 
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4r~~~emp typical at a Southern Alberta growing sso (10 3C) uoafed43
ni 1N/iit''mare' tharicv; San ilac, anid Com tessc ,hlich" averaged 3O7 mg'N/plant 'and 

Khitko~ld wich ti.'ixedr thc least, (214 mllg'N/plant). At a,higher temp; regimc'(15-23QCY
y...i......the rnO gro.ing's.ao....a.r....... lion by.2roayAurora.a..S'aoagain 0rr~~fit-23'C Nald(5 ixebd 433nN
.. - v!u .i 

plant)wiii, file ffixed av. of N, fixed in-'~ other 3 an of 370 ng N/plant, 
roase as t . m t rea iax'acetylene (C, Hi)reducing activity engthenedoi.'fhis

niar boads ntosctensptat hve a lnger vegetative stage tu,
sroWgtli'at-me the wt. . e e 0fi'iiiin 

ensziure riaturity,.Aiura 'Sl ixdtem s ii(5 n' lwas notaffected bydelwrtiirgic-n-il~ul~lcc
tempdliiiif i -ofN, fxation byilz'days,' Aurora'compen sated by produ'cing~ 

ile c dryLwt. and 40%higlier max.C 2 .H'reducing actv't thanthat obse.ed 

.ndNationof die owa d a 
.Awernodle Te godroot' growth of cv. Aurora at low temp. mpy explain its~ctvit,

'jsuperority fork N, ixadoni at laover temp. C,H, reduction and nodule dry wt. we6re 
acceptable indica~ors of N, fixation only during early plant growth whe~n all ntodules were
nc\I and uniformily active. The ideal time to select the bean cv. for N,-fixing ability wasiust)
before die peak of max.C, 11,-reducing activity and corresponded to the stage from budsnecar-breaking to anthesis for both tcmip. regimes. Molar ratios of C, HI,reduced to N, fixed

suiggested that the relative efficiency of N, fixation varied wvith temp. and growth stage but
 

iot withi bean cv. (Author's sununaryJ) 101
 

* 0360 
16902 LEIDI, E.0,; GONMEZ, M. 1980. Estudio de [a influencia do nitratos so'ore 
fciLecirniento y fijaci6n' simbi6fica do nitr6geno 'en plantas do jud(a (Phd~seolus

rulgaris'L.). (Study of the 'influence of nitrates i g'rowth and sYnbiatic nitrogen
Jxation in beau plants). Anales de Edafologi'a y Agrobiologia 39(11/12):2175
2197. Span., Sim. Engl., Spaii., 32 Refs., Illus, 

Phaseolus vulgaris. and N. Growth. Nitrogen fixation.Minerals nutrients. Rhizobiuwn.,
 
Mineral content. Leaves. Stems. Roots. Nutrient solution.
 

The N necessary ror tle growth of beans was supplied by combined forms present in the,
culture and by symbiotic fixation of atmospheric N. Nodulated and nion-nodulated L -an' 
plants were growvn in hydroponic culture with different nitrate concni. in order to evaluai;'

the effect of the treatments oil both tl., rowth of the plants and the effectiviiy of the

symbiotic fixation inwolved, Such effectivity wvas determined by the acetylene reduction
 
method. Thie different growth parameters showed a common increase wfith the increasing
levels of nitrate tested, The effectivity of the symbiotic fixation increased as nitrate concn. ' 
decreaised and plant age rcsp. increased. Nutritive parameters and in'teractions am'ong
different muacronutrients were also determined. (Author's IwnmnarYj 101 Cal 

' 0361 
16485 WESTERIlANN, DT.; KLEINKOIF 'G.E.; PORTER, L.K.; LEGGTT, 
G.E. 1981. Nitrogen sources for bean seed production. Agronomy Journal 73: 
660-664. Engi., Sum. Engl., 26 Pcfs., Illus. 

Mhaseolus 'iigaris.N.Fertilizers. Nitrogen fixation. Nodulation. Soil requirements. Nutrient 
absorption Developmental stages. Cultivars. Seed production. Mineral content. Analysis. 

T1..e relative contribution of the symbiutic-nonsymnbiotic N sources-was evaluated by study
ing the effects of N f rtilization on the symbiotic N, fixation and seed yields under f'ield -7

conditiis in southern Idaho (USA). 
 LExpt. \,,rc c .lucted on silt loam soils belonging to
 
tie Portneof series (Xerollic Calciortnids). Ai acetylene reduction (AR) method wasused
 
to determine tile effect of N fertilization treatnents onl the relative s'3asoilal N, (AR) fi
xation The symbiotic N, Fixation was also estimated by the equation, N, = Ni- (Ni +
 
Nm - Nli)--fNf, where Nup is the accumulateu N uptake measured mDk.r physiological
maturity, Ni and Ni are the amounts of soil NO,-N in the root zone befLre planting and 
near pliyiological maturity, Nm is tie N mineralized from soil organic N siurces, and o is 
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the recovery of the N fertilizer (NC ) applied. Estimates of the N fertilizer recov-ries were ob
tained from 2 expt. using 'SN-depleted (NII) SO,. The symbiotic N. relationship 
contribated up to 90 kg N/ha, which was 40-50% of the total N found in bean plants near 
physiological maturity. The amount of symbiotic N. fixed decreased as the available soil N 
or fertilizer N increased, and increased as the N required by the individual cs increased. The 
response to N fertilization depended upont the cv., as well as on tl.t N available front soil 
sources. Measured fertilizer N recoveries ranged from 7-33% .An av. of 52% of the total N 
uptake near physiological maturity was taken up alter the max, symbiotic N (AR) rate 
occurred; while the eed contained an av. of 60% oflthe total N uptake. A loss' N fertilization 
rate (< 50 kg N/ha) when the soil Ni was low (< 50 kg N/ha) ensured an early vigorous 
plant growth but did not always increase seed yields. ligher N fertilization rates may be 
required on soils with lower amounts of inineralizable N. (..luthor s sottmar.') 101 DO1 COI 

0362 
17365 VIGUE, G.T.; PEPIER,,I..; BEZDICI.K, I).I.1981. The effect ofcadmi
um on nodulation and N, (C 112)-fixation by dry beans (l'haveolus vulgaris L.). 
Journal of Etvironmental Quality 10():87-90. 1:.nel., Sum. Engl., 16 Refs. 

Phaseolus vulgaris.Minerals and nutrients. Cd. Toxicity. Nutrient solution. Nitrogen fixation. 
Nodulation. Plant development. Rouls. Stems. Mineral content. N. Dry matter. Analysis. 
Statistical analysis. 

Expt. were conducted to determine the toxicity of'Cd oin the nodulation, N, (C, 1, )-fiy
ation, and growth f'I 'rybeais. l'la ts were gros n in the grecnithoust: with hydroponic 
solutions to which 0-500 Pm (id/lhad been added. The total N content of shoots, nodule 
wt., nodule no., and N, (C, 11, )-fixation sere signiti:antly decreased at 10 pr Cd/i. Nodu
lation was completely inhibited at 500 pn Cd/I. Nodulation and the N. (C2 I, )-fixation rate 
were negatively correlated With solution Cd concn. (r 4).97). Cd uptake and translocation 
were sloss; theret'ore, Cd levels were highest in the roots, much lo\%er in the nodules, and 
lowest in the shoot tissue. For example, at 20 pm Cdli, resp. tissue Cd levels aveiaged 431, 
80, and 35 pg Cd/g, on a dry \t. I-ask. Cd levels in roots or shoots troim comparable Cd 
treatments were essentially the sante \liether the plants obtaincd their N by fixation or 
from nutrient solution NO . Ro,."(d concn. were expie:itially correlated with nodule no., 
nodule wt., and acetylene reduction, s ithcorrelation coeflicients of -0.99, -0.99, and -0.97, 
resp. Shoo t Cd cohcn. were logarithnically correlated \sith llnodule 1so.. nodule wt., and 
acetylene reduction, with correlation coefficients of -0.89, -0.91 ,and -0.84, resp. {Authors 
sumat) It01 (02 

0363 
17377 fRINCIIANT, J.C.; RI(AUI), J. 1981. Acetylene reduction and respi
raiton of bacteroids isolated from French-beans ieceivir-' nitrate. Physiologia Plan
tarum 53(4):5 11-517. Imigl., Stn,. lngl., 24 Refs., Illus. 

lPIaseolus vulgaris. Rhizobium phascoi. Strains. Nodules. Acetylene reduction. Enzymes. 
0. Culture media. N. Fertilizers. Roots. Nodulation. Laboratory experiitents. 

The competitiot between combined N and N fixati on in es was tudied after a 24 Itleo,,u 
Cxposu re of' 110dulated I rench beanss to nitrate. Acetylene reduction by bacteroids was sig
nificantly inhibited, and evrn iitrocnase extracted from nitrate-treated plant nodules 
showed reduced activity. Sensitivity to nitrate was diiectly related to nodule age and also 
increased \sitlh increasing 0 tensions inthe bacteroid incubatits with or without a gas 
phase: it wa s particularly marked hen glucose \sas used in place of succinate as energy
yielding substrate. Bacteroid respiration was also depressed 1y nitrate treatment of tie 
plants, leading to diminished acetylene reduction, and this effect increased With increasing 
0, concn. Added oxylegheisoglobin partly restoied 0, CosuIllption and acetylene re
duction by bacteroid suspensions. (Authorssuiniar') 101 1)01 

See also 0281 
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J00 ECONOMICS AND DEVELOPMENT
 

0364 
14765 FI:J,1O TEM diretrizes para plan tio e comercializaqi'o. (Guidelines for beanplanting and commerciali:ation). 1978. Planejamento e Desenvolvimento 5:18-31. 
Port., Illus. 

Phaseolus ulgaris. Marketing. Trade. Economics. Production. Brazil. 

A national program -or the planting and commercialization of bean crops in Brazil is reported including research priorities, technical assistance to the producer, otuse improvedseed, min. price policies, storage, regionalization of the product, rural credit, farm insurance
and subsidies through the joint action of the Ministry of Agriculture and the Bank of Brazil.llopcfully this will assure the sapply of' beans between harvests since in the past, beans have
been imported during times of shortage. Research aimed at increasing productivity shouldbe oriented towards obtaining pest- and disease-tree certificd seed and var. that can bemechanically harvested to reduce labor contingency. Characteristics of the crop, prices,productivity, use of improved seed, and diverse problems regarding storage and marketing
are discussed. Tie index of av. productivity of approx. 620 kg/ha could increase 25% with
the use of improved seed (Sootna' bv 1.B. Trans. byrI...t11..).100 

0365
 
16416 
 SAO PAULO. StCRITARIA DI. AGRICULTURA 1:ABASTICIMIENTO.
1980. Diagn6stico do feijio no Elstado de Sdo Paulo. (Technical descripuion o]bean cultivation in the state of Sjo Paulo). So Paulo, Brasil. 751p. Port., Illus. 

Phaseohls vulmaris. Developmental research. Economics. Production. Technology. Seed
production. Plant breeding. Diseases and pathogens. Pests. Ilost-plant resistance. Storage.
Brazil.
 

The following aspects of bean cultivation in S.io Paulo (Brazil) are analyzed: (1)Agricultural economics that includes the international situation of' the product, the situation ofBrazil, and the evolution of bean production in Siio Paulo, price behavior, economic resultsand operational costs, mi. prices, and rural credit. (2) Production technology that consists
of climatic conditions, soil conservation, harvest time, soil preparation and planting, plantingdistance, and amount of seed. (3) Seed production. (4) Plant improvement including tieintroduction of cv., lines, and species, resistance to common (Xanthomonas phascoli) andfuscous blights (X.phascoli var. fiiscans), anthracnose (Collctotrichunim lindcouthiaianm),
BGMV, BCMV, and rust (Uronmvces phaseoli); improvement of plant growth habit, proteincontent, and regional trials conducted. (5) Phytosanitary control including descriptiona
of major diseases and pests and their control. (6) Technical assistance; fle importance of
additional technical assistance in the traditional bean-growing regions to enable improved
phytosanitary control is highlighted. The training of technicians in winter bean cultivation under irrigation in recent bean-producing areas (highest production and lowincidence of pests) is recommnended. (7) Storage; the factors affecting the storage of beansduring lengthy periods in Brazil are discussed; and (8)Aspects of production consisting of crop zonation, price and credit policies, supply of improved seed, phytosanitary control,soil management, and human resources and materials. (Sunnary'by LB.Trans. bj' L.M.I.)
JOO D04 
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0366 
15879 S.XO PAULO. SICRIiARIA DI AGRICULTURA E ABASTtECIMiENTO. 
1981. Prograrna de feijio no Estado de S'o Paulo -Pr6-Ceijio. (Bean proeramn in 
thLe state of Sdo I'aulo .l'rh6-icio). Sz.o Paulo, Brasil. Port., Illus. 

Phaseohs rulgaris. Seed production. Planting. Timing. Storage. Legal aspects. Production. 
Economics. Brazil. 

A description is given of the as,istance offered by the bean program (Pr6-fcijao) in the 
state of Siio Paulo (Brazil) in the following areas: production of improved seed, production 
technology, genetic breeding, phytosanitary control measures, technical assistance, storage, 
and agricultural policic>. The production otfimproved seed, programmed for 1981, will 
reach a total of 250,000 sacks (50 kg each). The release of' new cv. with higher yields and 
greater resistance (Aroana 80, Aroana, Moruna 80, Moruna, (arioca 80, and AysO) is planned. 
Cultivated areas (beans during tl rainy season, the dry season, and winter) are determined 
and criterias for agricultural policies in the area arc suggested. A list of the municipalities con
stituting the 3 areas indicated is given along with a map of the types of land use capacity 
and another on the area planted to beans cultivated during the rainy season. (Sumnmarv 
by LB. Trans. by L.,I.I.) J00 

0367 
16943 SXO PAULO. SiCII:TAR IA D AGRICULTURA 1 ABASTIUCINI-NTO. 
1981. Profeij'o: progranma de feijS'oirrigado. (l'roleii.: irrigated bean program). 
Campinas-SP, Coordenadoria de Assi't ncia l'T6cnica Integral. l)ocumento T6clnico 
no. 38. 64p. Port., Illus. 

Phaseohs vulgaris. Agricultural projects. Production. Cultivaticn. Climatic requirements. 
irrigation. Timing. Brazil. 

Basic guidelines for bean cultivat~uo under irrigation during the rainy season in the state 
of Sf'o Paulo (Brazil) are given along with the credit facilities required to establish the 
program in order to: (I ) increase seed production; (2) increase areas cultivated under 
irrigation; (3) increase crop puductivitv from 0.6 to 3.0 t/ha/yr. The area covered, technical 
feasibility, phytosanitaryv control, socio-economic feasibility, required resources, conditions 
of financing, technical assistance, and the operational model are also included. A map on the 
area planted to beans dui ring winter, the presentation of tinancing, a description of the 
technical project. and a list of' the agricultural cooperatives of the state are annexed. 
(SunimarY b 1.13. Trans, b' l....) J00 1)01 

0368 

17359 ALFARO A., G. ;S\LAZAR M.,0. ;VILLALOBOS M,., C.L. ;RO)RIGUZ 
G., A.G.; ALVARAI)O J., St.; ,OJAS M., M. 1982. Anilisis econ6mico de lapro
ducci6n de frijoles en los cantones de La Cruz, Liberia y llagaces 30 fincas, Noviem
bre-Diciembre a Enero-Febrero de 1982. (Lconotnic analYsis of bean production in 
the regions o1 La Crz, liberia, and Bagaces, 30 jarms, Noenber.l)ecenber to 
Januarm.lebrmar*r1982). San Jos6, Costa Rica, Ministerio de Agricultura y Ganade
ria.l)eparta:nen to de lconon a y I stad isticas Agrupecuarias. Ilolet fiT l6cnico no. 
81-82. 26p. Span., IllIs. 

l'taseolou. rukari . Production. Productivity. Costs. Income. .conoinics. Statistical analysis. 
Costa Rica. 

A survey was conducted in the regions of La Cruz, Liberia, and Bagaces in Costa Rica during 
1981-82 on 30 different farms at the end of the rainy season in order to assess the ad
vantages of the cropping system (irrigated covered beans) during tile dry season. Of the 
whole group umtder study, 15 farms were cultivated by tenants and the rest by their owners. 
Production costs were similar - 4834 and 4836 colones, resp. Av. profit/ invested colon was 
1.63 colones. Statistical amalysis did not show cor elation be tween i the use of insecticides 
and fungicides and pruductiOn. Av. yield/farm was 727 kg/ha. Selling price/kg was 17.50 
colones and productiolt cost, 6.72 colones. Fables are included on the area cultivated, type 
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of land tenancy, land value, av, cost of cultural operations/farm, invested capital andinterests, summary of costs, income, profits, and production factors. It is indicated that Costa Rica can produce beans with less risk if they arc cultivated during tile dry season, takingadvantage of irrigation in the province of Guanacaste. (Suninar' hi' UI.G. Trans. b' L.M. 
1/.-. J00 

036916945 SEMINARIO DE PRODUCCION DL FRIJOL EN LA REGION NOR-ORIENTAL, CATACANIAS, HONDURAS. 1978. Informe del Seminario y recomendaciones de mesas de trabajo. (1t'orkshop report and recommendations o]discussion groups). Tegucigalpa, Progratna Nacional de Maiz y Frijol del Sector 
Aricola. 26p. Span. 

Phaseolus ulgaris. National proggrams. Developmental research. Technology. Pests. Pest
control. Plant introductions. Honduras. 

On August 17-18, 1978 a workshop on bean production in the NE retion was held in Honduras with the participation o1 ',cieates frot 3 institutions (Secretart(a (ie Recursos Naturales, Instituto Nacional Agrario, and the Btanco Nacional de Iomlento) of the public agricultural sector, responsible for carry ng out the P'rogramna Nacional tie Ma (zy Frijol del Sector Agricola (P OMY SAt, in order to (I) provide the program's personnel \with updatedknowledge on bean cultivation, emphasizing limiting tactors; (2) iiorm on advances in research on a national and international level (3) determine the :dvanta ges of new techinologies compared with traditional technology , including production costs and economnic analyse 5 and (4) select areas to initiate the program, clarify objectiVes, td u pda te the leeds ofinputs f'or each region planted to beas from Sept.-l)ec. Recom iendations resulting fromtile round tables are given: I) transfer of technology - work areas, land preparation andinput requirements (improved seed, herbicides, and insecticides), observation and control oSlugs, and ,OCcific recontmnendatiotss (credit, inputs, personnei, and others); (2) verificationof technology - definition of variables (national red bean line nursery, N-P fertilization aidinoculation, chemical and mechanical weed control, assessment of production factors,('IAT-I1VAN, internatiotal climbinz bean nursery, insect control, and a simple deisonstrafive trial comparing techioogies; (3) farm cre dit - -oordinatito to grant credit, control andrecovery of credit, and grain storage andt( commercialization: (4) proloti i, organization,and trailing of groups of' the scctor covered by the agrarian reorm and those not covered.
(Sttmmart,i'y A C. Trans. hy L.M.I.) J00 1))0 

031015615 \%ANDIl I-Y, M. i)1F N.B.; SILVA, JIG. DA 1981. Canubio ttcnico enel sector de pequefios productores camipesinos en Brasil. i)iferenciaci6n campesinay cambios tecnol6gicos: el caso de los productores tie frijol en S.o Paulo. (Tcliical change nt the sector ol .oall .arm prodctcer.s in Brazil. Iarm ditscrittiinationandtctchnological chattcs, the case ' /eatl producers in Sdo Paulo). San Jos', Costa Rict. lnstituto linteraiericaIto (ie Cotperaci'n para Ia Agricuttura. 56p. Span., 23 
Refs., Illus. 

Paper presensted at I'r o.y e.ti (' otperatiVts de Jtvestigaciiu sobre Tecitologia Agropecuaria eti Ametrica l.atina P'ROTAA.).I)ocumento no. 66. 

Phas'colusrlars. Production. History. Iconomics. Prices. Labour. Technology. Brazil. 

A historical atalysis 1)t the ijnportalk, ofl ssalt iail p oductisisn il ltraz;I alt' its cliaracteristics are siven. The naliesd stci'ectinltt ic status predotinaitl,' occutpicto by sialllarmers are aInatyzetd, :sIsccIalt, the tie selccted as ftie sub iCCtft titture research: beancultivatiot ini the st;,e otf Sa l'atlo. il particular the rel'iotn of lttarar3 sIich recently
tnderw.,n; a process of inodertii/atiots Its hlocationt 
 ill termt s o! global typology, chiaracteristics o bea pritdction its Stao Paulo, a ,rariati structure. required labor, and organizationof production are givci. A iethdologicai approach oit how to(CtiotLAt a case study ismade, and tile itstitutlots inivolved and final products expected are determined. This should 
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contribute to reorientating agronomic research institutes pressured by the need of sudden 

new technological chaniges. (Suminari)' b) 1.B. Trans. by L.M.J.) JOO 

0371 

16944 SEMINARIO DE PRODUCCION 1)1 FRIJOL EN LA REGION CENTRO-

ORIENTAL, DANLI, HONDURAS. 1978. Informe del Seminario y recomenda

ciones de mesas de trabajo. (lt'orkshop report and recommendations of discussion 

groups). Tegucigalpa, Progratna Nacional de Mafz y Frijol del Sector Agricola. 15p. 

Span.
 

i'llgaris. Z/a ita is. Development research. Technology. Cultivation. Costs. Trade.I'haseolo 

Ilonduras. 

The papers presented by each discussion group of the workshop on bean production in the 
work plans and specific recomnienda-Central Last region of' Honduras are given along \kitl 

tions. Objectives of the workshop were: (1)to provide the personnel of the Progrania de 

Nh1z v I rIjol del Sector Agricola (PROMYI-SA/ \sitli updated information on production 

comstrailts: (2) inform onl advances in research, verification, and bean production on a 

national aind in ternational level; (3) in form on the advantages of new technology (produc

ton costs and economic analysis) (4) select area to initiate the program, define objectives, 

and update in tonlation oilinput requirem ents for each region. Recommendations of tie 

discussik lIgroups ae given: transfer of teeliology, technology verification, farmf00llk ill'-
the agrariancredit a1d promotion, orga70i6at ion aidil training of filegroups covered by 

reform. (Suoitnarr hi l.J. Itans. i' I.. JO0F".) 


See also 0247 0252 02 70 
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KOO FIELD PLOT TECHNIQUE 

16731 0372IGUE, T. 1968. interag5es em grupos de experimentos de adubaglo dofeijoeiro corn N, P segundo esquemae K, o fatorial 3 x 3 x 3. (Interactions ingroups of NVPK Iertili:ation trials in beans using a 3 x 3 x 3 fatorialdesign). TeseMag. Sc. Piracicaba-SP, Brasil, Escola Superior de Agricultura Luiz de Queiroz daUniversidade de S'o Paulo. 82p. Port., Surn. Port., Engl., 19 Refs.
 
Phascolus rulgaris. Minerals 
 and nutrients. N. P. K. Manures. Soils. Experiment design.
Brazil. 

The importance of the interactions between
fertilization trials in bean var. 

N, P, and K was studied in a series of 50Creme using 3 x 3 x 3 factorial design. Trials were conductedin different sites of the state of S'o Paulo (Brazil) and consequently, on different soiltypes. These were distributed into 5 groups, classified according to soil types. Otier groupswsere fornied witd trials that showed significant responses to NIK application. Each nutrientwas applied in 3 doses (0, 1, and 2) expressed as 0, 30, and 60 kg N/ha; 0, 60, andkg PO,/ha; and 0, 45, and 12090 kg K2 O/ha. All the interaction components between 2nutrients were studied. The linear x linear component was studied for doses 0 and0 and 2. Av. interactions were estimated for 
1, and 

the sod groups and also for the entire seriesof trials at a 5% level of probability. The effects of N' , N, , Po,all the trials. an, P2 were estimated forIt was concluded that interactions 
among trials of the same soil 

between 2 nutrients varied considerablyroup, resulting in low av. interaction. The confidence intervalsfor av. interactions were broad. Interaction was not significant ininteractions were most cases. Significantmore conmi on when the trials were grouped according to the significantresponse to nutrient application. This suggests that under thestate current conditions of tieof S-Ti Paulo, the forniation of 
fertilized 

groups of trials conducted on tertilized and unsoils \sould be a good way of studying interactions. Significant interactionsfound more frequently between wereP and NK. Under these exptl. conditions, which usedlow rates of nutrient application, interactions are not significant. (Author's simniary)
KOO 1)01 

037315880 FRLIRE, M.S.; ZIMMl.RMANN, M.J. DE 0.; ZIMMERMANN,OLIVEIRA, F.J.P.;I.P. )E; S-IJAS, C.A.R.;
WILLOX, G.E. 1976. 

COSTA, J.G.L. DA; FAGERIA, N.K.;Manual de dem6todos pesquisa em feij-o. (1tandbookof research methods in beans). Goiania-GO, Brasil, Enipres Brasileira de PesquisaAgropecuaria. Centro Nacional de Pesquisa-Arroz, Feij o. 80p. Port., 11 Refs.,
Illus. 

Phascolus "ulgaris. Research. Developmenmt r.search. Pests. Crop losses. Soil fertility. Plantnutrition. Seed production. Brazil. 

A team of investigators of the Centro Nacional de Pesquisa de y of tielC:lBRAPA Arroz Feijy'o(Brazil) elaborated a handbook in an tointent standardizethodologies and research metrials in rice and beans, thus facilitating the comparison and analysis of ileresults obtained. This handbook covers the general topicsdesign of exptl. procedures (exptl.and statistical analysis), plant breeding, evaluation of diseases and crop losses, soil 
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fertility and plant nutrition, studies onl seed teclinology, and expt. recording. The aspects
included under these topics are discussed in detail. (Swtiniari' hIA.J.CU Trans. bY .. F)K(00"" 

0374
16003 NU'I&IZ C., G.; VALVI=.RI)D1 S., C. 1981. Eficiencia de uso del nitr6genoy f6sforo por el cultivo del frijol, con fertilizantes isot6picamente marcados. 
(:bJleieinci, oJ til use of nitrogen and phosphonis by bean crops with labelled
Iertili:ers). Lima, Perci, .Nlinisterio de Agricultura. 'staci6n Experimental Agrfcola
La MOtlina. Ilforine Especial no. 11. 21p. Span., 17 Ret's., Illus.
 

IPhaseolts itnliaris N. P. Trace 
 Fertilizers. Yields. Mineral content. Analysis. Experiment 
design. Peru. 

f-xpt, were conducted at the lIstaci6n 1.xptl. Agrifcola La M.\olina (Peru) during the 1973-74 
planting cycles in order to study the et'ficiency of bean var. Canari, Divez 8120 in usingN and P tertilizers. In cxpt. 1, a rand midi cotplete block design w. used with 6 repli-
Cations and 9 treatments to studv thee ,,icieicy f"'P utilization (siiple superphosphate
labelled with P'3 ) with different metthtos of application at rates of 80 kg/ha and the effectOf N (urea labelled with N'1 5 at low rates (30 and 100 kg/ha) on P utilizatitl and viceversa.In eXpt. 2, a randomized complete block design was used with 5 replications and 13treatnients to study the ct'ects of N rates (urea labelled with N1z ) of 15, 30, 60, and 120k/hia, applicd at planting and in difTerent growth stages oni ttie eli cict cy of ter tilizerititizitiOn and ol iehl. In tile tortier expt. it was observed that N did not cause sigiificantCt'tects On heall yiCld iCe'arditg ttte ditfe rent iiethtods of applying 1'. The efficiency of 1UtiliZation waks hiicr o'orthe treatment where N aitd P1were broadcasted and incorporated
at a depth of' 8 cnt. P absorption was ittin. even for the best treatment (9.02%). Ill tile latteroxpt. intoculation produced a otnsitniican0t increase in vield but, ,Oi the other hand, ecoitioitically positive. N application at high rates (120 kg/ha) at plantitg with or withoutinOCitLtL1t caused a rapid recos cry otf N ill the be: anid canopy (l1.69 antd 12.33 kg/ha and8.86 and 7.94 k,/ia,rp. (} but a tow etficiencv in N utilization (9.74 and 10.27%and 7.38and 6.62%, resp.t comipared tithlow rates (I15 and 3(0 kgLN/ha) at lowe1'rilig with lowrecovery (4.12 and 5.0 kg/ha and 1.28 and 2.51 butkg/ha, rest'.) a htigtter elticiency of'titili ',ti,,it (27.46 and 16.67% and 8.53 and 8.37%, resp.). The absorptioi of' N was directly
Iclated to ttle rate applied. At tieher rates if' N. inoculation was tLss elective. (Staninari bi, 
... I.('. Trans. h ' I . .. (00 1)0 I1 " 

Se, also 02416 0255 0264 0280 0306 0345 
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LOO GRAIN STORAGE
 

0375 
16785 TANAKA. M.A.S.; ('OlItlIA,M.LU. 1981. 1nfluncia de Aspergillts e Peni. 
cillium no armazenamento de sements de feijo (I/aseohs rttlaris L.). (Influence 
ol A sporilht and P'eicill un storcd bean scv'ds). Fitopatologia ltrasileira 6:451
456. Port.. Sum. [ort., jigl., 7 Ret',. 

Phasiouil" vigariv...I pcrilu sp. I'oirillium sp. Inoculation. Disease control. Storage. 
Seed. 

'Fie in Tence of* -iqcreilti spp. and /'enicillimn sip. on the .,ermination and vigor of beau
 
eeds stored l'o,16 mo. ariat
the cffects ot seed treatient with captan and carbendazini
 

before stotirac 'sre studied. le rcsults of cermination tests taken at 60-day intervals
 
showed no dilferrilces aineoi tihe trcrtnients until 4 ito. Of storage. After 6 lo. the best
 
ticatinlt N M1ith1 treated before inoculation with PCIeicillinh Results of
asobtailld SeedS 

%igor test, ,lowcd that c nidition . ere e\cessively adverse to tileseeds hili moisture and
 
hlih temp.)arid dittercirces airmonig treatments kucre detected only during the 4th io. o'
 
tr ,,At.itle Cul I the , ora e period, all tile treatments had the s lrnl 0 (zero) -,erii

_cr!ie ,t]creased withl[sper,illis"
lnaliollv Mliil llre 16 and 21% ii seeds inoculation or 
Iv',nicifi m, % icis ciereenc icrcased 33 and 31 ,,it /'cicilliiuoirc. hIiv eds treet ith 

atlll rCIWhim treatnrirts- cirbClii.1r , 4- captai, resp. I or ,hpedrt'ivhu" + captan and 
.ASperrj'ihS + carbciidajril curer..ence were increased 25 and 18%,rep, Ilise ob.bervations 

vseills /'ciitlliom may causC tleterioratilnshowed thiat .. rilltd of stored bcan seeds, and
 
thai sccd treatnicrt ilIraptaii aildcarbendaiutr before storace nay he tavorable.
 
f.uthor' wiomto Iut/ik
1.00 1)3 
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16764 \AI II D)I M JIA. I .D I L 1981. 1l ecto de diferentes condiciones de 
almacenanient, sobre desarrollo [a durcia del (I I/eet ol dillcrivitLI de frijol. 
twrv,' ondiitr, oil /*i Iwnap Ilt IReunit'in deltre /op,oitrt haruhiucs. Atall 

Pro ,raia ('lllaCoo'elati ( ellrilrralercalo Fira el Meioranitnto Lie("ultivos Alimenti-
Cnoi.27a.. Sairt, o. l)ruinicari 1981. Memuria. )ominl)orim RCl~ithlic;i Santo 
go, Secretarl': de I slado te .\Aericultura. v.l-A, pp.SI I[6-I-S1:16-20. Span., 23 
Ret's., llu. 

t'lla/iottus rullgmris. Storage. Seeds. Deterioration. Seed color. Temperature. Timing. Tannin 
con tent. Water content. l-!izyni'es. Coking. 

I he eltect of stora1,c 1r hlack bear var. Siuchitin and red be:in Rojo ieSeda (MC 0C 9, 13, 
atnd 7%) diring 2, 4, anrd 6 mrro.it .1,20, anid 36(' atnddifferent mixtures of CO, and 
0, o1 beaill hardness, beair MCl',ald ater aibstrption, cookitng time, tannin content, aird 
purlyplielol toxida, en a:trvitv tillie ilcreawd both bean hardness/vlrrc is sludied. Storage 

id cookine tirrre. Ilsever, harilnes aid cooking tirte (Itnot correlate significantly,
 
u'-stink thrat thsce 2 cliar;iatcristics ar-' of ditlTernt naturc the Is, related to the sced
 

collttid the 211d, to bijolleoiicallact(rr of the entdospermu. At higher telp. and higher 
storage Irioisture, bean cookinig tie \iaslttiiv'er :norover, high huiidity 17%) ['avoreid 
l*t!gal develome liere a negative and ignificant correlation between beanihardnessncit. was 
anid tlie cefTicient of water absorption. letar reqlired lnger cooking time wheni stored in 

8Ft
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an 0, -enriched atmosphere in comparison with a CO, atmosphere, indicating that hardness
is an oxidative process. Tannin content decreased with storage time, especially at high temp.
In tie case of black beans, this decrease occurred along with an increase in polyphenol
oxidase activity. Observations show"ed that red var. underwent more changes during storage.
It is recommended to: (I ) store beans with the lowest MC possible; (2) the storage site
should be dry and ventilated: and (3) when possible, the exposure of stored beans to 0,
should be avoided. (Sornmarv hy ,t.. C'.Trans. hy l..!..) LOO 

0377 
17321 MORA C., M. 1980. Ffecto de la humedad y temperatura sobre el endure
cimiento de frjof (l'haseohls iularis L.) dimacenado durante seis meses. (:ffect of' 
moisture antd re.inpcramre on the cooki, time o/ heans stored 'or siv months). 
Agrunoinia Costarricense 1(2): 195-197. Span., Sim. lhngl., 3 Refs. 

Phaseolts rulgaris.Storage. Water content. Cooking. Timing. Laboratory exp~timents. Costa 
Rica. 

Cooking, times ffor dry bWack be: is stored during 6 mo. at 15, 20, and 25(.' and 9,3, 13.0,
and 15.4% MC were measured. I'xcept for a slight increase in cooking time for beans stored 
at 25°C and 15.4% MC after 6 mtt. storage, no other change was -ted. A fairly constant 
ditTerence between tile time needed o reach 90 and 100%soft beans ws'as found during the 
cookin: tests. Under the tested conditions, cooking time was considerably reduced when 
samples were oaked overnigh t. More research required to establish safe storage conditions 
for different bean cv. and storage time. (Author'sswilmarv) L00 1101 
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LOI Stored Grain Pests 

0378 
16912 LEROI, B.; JARRY, M. 1981. Relations d'Ac.nthosecelides obtectus avec 
diff6rentes espces de 'haseohts:intluencesur la fNcondit6 et possibilit6s de d6
veloppenent larvaire. (Relationships between ,Ica tihoscclidcs obtectus and 
diff'erent species o1 Phaseolus: influence on l 'cundit' and possibilities of lanal 
development). intomologia l:xperimcntalis et Applicata 30(1):73-82. Fr., Sum. 
Fr., Ingl., 20 Ret:., Illus. 

Phaseohs 'ulgaris. l'haseol tocc'ttncus. ,lcanthoscelides obtectus. Ilost-plant resistance. 
Seeds. Seed coat. Plant injuri-,. Insect biology. Host range. Statistical analysis. Laboratory 
experiments. 

The presence 1 't pols and 'cts of 6 species or l'hascols indiced significant egg-laying in 
Acanthosclicde.s obhtctts andistronil stimu lated ovarian production. IHowever, tie best 
performances %ere not obsecVet with P. 'uh taris tie common host, but with 1'. coCCtticus. 
For all 6 species. the seed testa was an important barrier against larval penetration. For some 
wvIld species, it gave total protection of the seed, but this protection was reduced with 
domestication in I'. to Iuarj. I or all species, wen the seeds were artificially perforated, 
larvae iI/sced) penetrated easily. Sf'\lost the larvae could complete their development in 
seed,s of '. cot't 'OinCand P. t lcauri.. but only a small proptirtion of the larval population
could develop in seeds of '. mi'tcaltci and I'. eCUt/oliOMN. Thus certain Pliascolinae seeds 
stimtulate e,'-layine \%itlthot alloisn larval growth. I- females reared in 1'. cocetinets had 
a superior reproductive capacity than those reared in P','ulgaris. '. coceineus could be 
considered as one of the original ]lost lilants cc',.1. ohtleclus. (tuthor'*s unimary) L01 FO0 

)379 
16493 WIINDL, I.M. 1969. Algons usos e efeitos das radiaq'espana cm Zabro

tc's siuhfzsciatuy (Bolt., 1833) Ccclcoptcra, Bmchiclae). I.Somc uses acd eliects o] 
gamma radiation on labrotcs subitacwciuttis (Coleoptera. Bruthidae)I. lese Eng. Agr. 
Piracicaba-SP, Brasil, Iscula Superior de Agricultura Luiz de Quciroz da Universida
de tie Sgo Paulo. 167p. Port., Sun. Port., Sk., Lngl., 241 Refs., Illus. 

Phascolus iiekaris. Zabrotes sutblasciatts. Insect control, Irradiation. Seeds. Plant injuries. 
Laboratory experiments. Brazil. 

The sterilizing and lethal cfTccts of -t radiation oniZabrotes s iihsciatus were studied. With 
a (losc rate of 19.5 krad/hi, eqgs did not hatch it irradiated with 2 krad nor did larvae and 
pupae with 5 and 10 krad, resp. In adults 10 krad caused total sterilization. With a (lose rate 
of 105 krad/ih, the lethal dose tor adults \%as 350 krad, causing death within 24 h. A method 
denominated the "sterile part technique" was used. It consisted of irradiating part of the 
grains land c!nscViuenItly sterilizing the esistent insects); after mixing these with nonirradia
ted grains, a reduction or extinction of the reproductive capacity of the insects occurred. 
Slhe(lose rate used in this teclniiie was 35 krad/h. Infestation was stabilized between the 
20-30th day, in a mixturq of 75 and 25% irradiated and nonirradiated grains, resp. The 
"sterile male technique" was also assessed. It was concluded that this method is not 
adequate for controlling Z. subfasciat . (Author's sumiarti) LOt 
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0380 
16494 \VALD'R, J.M.M. 1974. Alguns efeitos da radiaj'o gama em Callosobnl
chits inactulawts (abr., 1792) (Coleoptera, Bruchidau). ISome c.ljecty of gamna 
radiation oniCalosobnchus maculatws (Colcoptera, Bruchida) l.Tese Eng. Agr. 
Piracicaba-SP, trasil. Iseolta Superior de .\gricultura Luiz t'Queiroz da Universida
de de S~o Paulo. 6 9p. Port., Sum. Port.. I-Wl.. 37 Rat-s., Illus. 

Phascohs inaris. Callosol/,tchits maclattus. Irradiation. Insect biology. Insect control. 
Oviposition. Laboratory experiments. Brazil. 

from Co" i m actlattts" %%,.as 
Lxpt. sho\ed that at a dose rate o!' 9820 - 300 radli the L1 , of embryos, larvae, and 
pupae were 2.2, 3.0, anid 22.8 krad, rasp. Total ,terilizafioi of adults resulted when 
irradiated at the pupal sta-ce at 5 krad. The sterilizinq LOse I'Or adults \as 8 krad at a calcu
lated dose rate of 57,630 - 5000 radih whereas the 11),, \as 330 krald at a dose rate of 
63,650 t 1500 rad/h. TIlie no. of egs laid &lcreased\ith the radiation dose. Longevity 
tended it) increase in tamales and diminish inmales as a result of radiation. (luthor's 

The eflfct ot - radiation a sinirC on C'llosohrttchtw/ studied. 

) LOI 1-00S1t111111W 

When rIt tCstintg pho tiCopie2S, rio not 

forget to cite the fivc-digit nt ber ap
pearing at the upper left-hlnid corner gOf 
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0381
 
16483 EVANS, 
 L.S.: CURRY, T.M.; LEVIN, K.F. 1981. Responses of leaves ofIhascohs rulgaris L. to simulated acidic rain. New P'hytologist 88:403-420. Fngl.,
Stm. Eng., 33 Refs., Illus. 

Phaseous 3OI 'eris. Air pollution. pl I. Leaves. Nu trient loss. Plant injuries. Rainfall. 

Relative rates o nIitrient penetration, nutrient leaching, and cell perneability of Ist triftoliate leaves of l'hascohs iulgaris cv. U. of Idaho 111 were examined after exposure to simulated acidic rain. In buffer solutions " St), 2 penetrated leaves laster at p1l 2.7 than at 5.7. In" contrast, Rh' pervaded fastest at pll 5.7, and I, 0 entered foliage at similar rates at allpil levels tested. \When plants %vereexposed to sinilulated rains of various p1l levels, Ca,nitrate, aid sulpliate were preferentially leached from whole leaves by raintalls of' low pll,whereas K and chloride leached more at piI 5.7 and 3.4 compared with 2.7 and 2.9. Isotope
tests indicated that cells within leaves were more pern eable to " SO, 2 and '11, 0 and lesspermeable to 86 1b at pit 2.7 than at higher pi1 levels. These results suggest a wide diversity
of leaf and cell lermeability responses to various ions after exposure to acidic rain. Ingeneral, an increased rate A,' nutrient leaching at more acidic levels swas correlated with alower adaxial leaf resistance during leatf development. (Author's stainari) ZOO 

0382
15817 ABIRAIIX , 1.0. 1975. Cristalognese do cloreto de cobre: efeito de extra
tos de sementes de feijoeiro (Phaseolhs vulgaris L.). (Cr',stalli:ation of copperchloride: elfi-ct o.1 bean seed extracts). Anais da Escola Superior de Agricultura
l.uiz de Queiroz 32:695-704. Port., Sun. Port., Eng!., 12 Refs., Illus. 

l'hascohs rur1,'ris.Seeds. Analysis. 

Crystallization models of copper chloride obtained in the presence of bean seed extracts in11 crystallization series, replicated 5 times, are studied and compared. The sources of variation considered are 3 bean var. (Roxinho, Pintado, Preto), 2 sources (soil and nutrient
solution). 2 extracting procedures (dry and wet seeds), and 3 concn. of copper chloride(0.05 :0.5, 0.025:0.5, and 0.025 :0.75). Copper chloride yields specific and characteristic
crystallization models for bean seed extracts. The effects of var. and source were less pro
nounced, allowing some characters to be observed. (Author'ssiotntar,) ZOO 
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FOREWORD 

CIAT's documentation activities are focused on three research 
areas: cassava (Alanihot csctulenta ('ran t ) production and uti
!ization, field beans (IPhaseoltus ritlgaris L.) as grownl Under tropical 
cowlditions, and tropical pasture species and their I anagem en t. The 
goal of the Docuientation Center is to disseinmate research results 
and report ongoing activities in these ti rec 'areas. 

This journal of analytical abstracts, which replaces (lie former 
combination of abstract cards and yearlv CilIaLiVe olUIiCs. is 
designed to provide users with hoth an uipdate servie and a prI.lla
nent record of information that cointains cSSential data for ther"re
search activities. The abstracts are categorized in broad disciplinary 
fields to facilitate rapid Scaiiining. AdditioiiAll\ . abstrdCte arc subject 
and author indexed to Clable mIore coiiiprheIeisivC constiltation. 
When ret rospeci ve or Cx haustiye coverage of a tollic is desired. 
mechanized bibliographic searches of the entire doCtniicut collection 
call be provided by CIAT's l)ocumentation ('enier. Abstracts of all 
articles that ima tch tle topic of interest are provided to users of this 
mechanized search service. The full text of' every article abstracted 
by the Documcntation ('enter is availablc. through the ('Center's 
photocopy service. 

No one publication can cover the whole range of information 
needs. Other CIAT publications dldicated to keeping users aware of 
research developments in their respectixe fields include: 

Pages of' CollteniLS - a culrrent axxlleness IeleiClice to articles 
published in ore than 500 scientific and technical jouriials. livery 
article indexed can be orderCd through the ('en tCr, photocopy 
service. 

Cassava Newsletter (Yuca - Bolet'n Informativo) - a technical 
newsletter that provides information regarding cassava research in 
progress throughout the tropics. 
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Pastos Tropicales - Boletfn Informativo - a newsletter on pasture
research and on new developments in the tropical pastures network. 

Hojas de Frfjol - a newsletter on bean breeding, agronomy, and
cropping systems, and on the activities within the bean researchers' 
network. 

We believe that each of these types of information plays a key role
inl research aimed at increasing agricultural productivity inl the 
tropics. It is our hope that this range of publications satisfies the 
various information needs of our users. 
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A GUIDE FOR USERS 

Components of a reference 

Sequential number in this 
journal 

1 . 1 869 VIII1 l,))TI.\ : 
0001I 

'III000 \1x~ ) lIII.() 'il 1980. Il~i. 

2 --- -- I .bade crescirnent to eii.IIh ',Iw sL ha ih,t',wh/at 

3 4 - t-non.i a Su rtou d1 w 'orto Ale'e) 1t I 79-98. or! ni.j Pott I nel 2D 
er.,.Slu,. 5 6 7 

8 P/idw'u/ i lolgarit. ('ulttar%.P:n i habit. Identification. Iuh bean. Chinhing bean. BraZi. 

9 "---111 orderto definetle t. pv, of cro th hihtI .,IIt, ,rnrion 13aii 45 v%. tere %tudied,
|IM AIIIHntFIt) LMnoItICr, lp, hI11111th/i , ICO-dC-OLUo,Mantilt' 9 Il tzOw blq t 11Ir JIt AnlaJRt-l 

tcir .T. \ni h.inilo,I'i"d . Iret,. R-o~nnI. .In. vnid l1lrmilco. file e\pfl. piase as 
I:,ited out tile(),1 I ,pli.S tll n irl'ajiriv, Rio (,tade tit Suhi d' tileSecretary of 

ti0e .r'ri ultur 197 r. (iI tititnet 
tyle, ot Ptom ltli abit crt.' ,lbl'l'dI tltrllatv. Ili'l,: , itrll 

•\riL'ulture. durin . %f Bawed th dit' l, tilefollo%%ing 
i II (uidrte illinare. 

C. 1 brrat:iii ill Itlutdetcrr irl,-t. i ,I 1% tUldetezinlillate,i: ,ro ll t r l \. I 1tr 1tIatC, 
SIiidi gj. Va iaiicc Idtlill' rt tiltiI l , i Jtel tich I"tire tine, and tiletralI, Iti'lentir 
no. oi node% of the iln in sckill r caced .,i ,.,;..-1ti .i.el atong c%.Ilfoke cr. %hent 
co1rpariii' ti e patoICttI[,llo. II %ias1t lid %khiich, niransof thec 11 LtrTiIlii im1ilari11ean 
i'ollh I'crilii to sepalate plant, :%ipe t1 ,oi til II Ill ',tith,,r' r1ti olrri.\001100 

10 I1 

Accession number 5- Source 	 9- Summary 
2- Autlhor(s) 6- Pages 10- Abstractor and/or 
3- Original title 7- Additional notes translator 
4- Title translation 8- 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 abbrcvia
tions is included at the end of this journal. 

Use of indexes 

The author and subject indexes at the end of this journal were 
elaborated in collaboration with CIAT's Data Servic,:s Unit . These 
indexes serve as guides for the user to carry out bis own information 
searches. 
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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 issue. 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 centereu ibove 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 more levels of 
specificity. The four-digit numbers under the terms correspond to 
the sequential number of the documents within this issue. 

Photocopy requests 

In some cases, the information contained in the abstract satis
fics the needs of the user. However, if there is an interest in having 
the complete document, photocopies can be recluested 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 aOreo 6713 
Cali, Colombia, S.A. 

Payments can be uiade 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. Payments should be made in advance. 
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AOO 	 BOTANY, TAXONOMY AND GEOGRAPHICAL 
DISTRIBUTION 

0383 

17748 ADAMS, M.W.; PIPOLY Il, J.J. 1978. Biological structure, cl issification 
and distribution of economic legumes. In Simmerfield, RJ.; Bunting, A.ll.,eds. 
lntersiationa Legume Conference, Kew, England, 1978. Advances in legume 
science. Proceedings. Kew, E.ngland, Royal Botanical Gardens. v.] pp.1-16. Engl., 
Sum. Engl., 56 Refs. 

l'hascolus rufgaris. 1. acurtijolius. I'. coccine'ut. P. hinatf.icia jaha. I igna utnguicilata. 
Plant geography. 

cIiaracteristics of popultation structures typical of predlomainantly selIt-fertilized, nornially 
cross-fertilized and often cross-fertilized species are illustra led by reference to the repre
sentative species l11ascolis rulgaris, Medicago satira, .11..alcata, and Cajanuts cajan, resp. 
A sunimary is presented in tabular form of intormati on on die principal areas of diversity 
and ancestral relationships of the principal economic legumes. (Summary hy Plant Breeding 
A h tracts) AOO 

When requtesting photocopies, do not 
forget to cite the five-diit numbher ap
pearing at the tipper lett-hatid corner of 
each reference. 



BOO PLANT ANATOMY, MORPHOLOGY AND 
CYTOLOGY
 

0384 
16002 LEBARON, Mi.J. 1974. A description; developmental stages of the 
commor, bean plant. Moscow, University of Idaho. Cooperative Extension Service. 
Agricultural Experiment Station. Current Intormation Series no. 228. 2p. Engl., 
Illus.
 

Phaseolus iularis. )evelopmental stages. Plant anatomy. Plant habit. USA. 

A general description iSgiven 0' t1e different developmental stages of Phaseohis 'ulgaris 
grown in the south central area of Idaho, LISA, according to a system proposed by W.II.
Ic hr and others (I 971 ) for (W' hic max. Plant development is divided into vegetative (V)
anti reproductive I R) stages. V stages are determined by countlg tile no. of' nodes on the 
inain steni in cindig the prii ary leaf node. R stages are described with pod and seed cliarac
ters in addition to ntlehs. Thle no. Ot holies (VII) p esent when the 1st flower appears will 
vary witl the var. and CIIep N On plant type (growth habit) and maturity. (Sotnmart'hi3 C 
P G. Trans. h I.11..I) 1l30 

0385 
17712 PRIIAt) It., V.; KOIIASIII S., J. 1981. El orden de antesis y laubicaci6n 
de las flores: su relaci6n con elrendimiento y sus componentes en frijol, Plhaseohs 
vulgaris I.,de lubito determinado cv. Cacahuate 72. (Order ofant/iesisandflower 
location: their rilatiimship with iyieldand y'lt'ld coMponenits oJdetermmate growlh
bean tr. Cata/mate 72). (hapingo 29/30:34-37. Span., Suni. Span., 5 Refs., Illus. 

Phas'o!os rulgaris. Abscission. Fhowers. Pods. Branching. Plant development. 

The dyantics it'flowiming in determinate growth bean cv. Cacaltuate 72, were studied in 
order to determine the factors related to tile abscissito of reprtlteuctiVe organs. Plants were 
cultivated in lidrop onic solution i the greenhouse (tiax. tenp. 290C and min. 14C)
without competition. IFlowers were taggeld tii deteriiine the day anti the position in which 
anithesis occurred. It was proved that in the var. used, a relationship occurs between tie 
loca tion (if the flowers and priority in the order of anthesis, having precedence: a) the
branches of nontiphyllous over thtise of prophylla; b) the apical inflorescences regarding the 
axillary budt c)in a sanic iIlorescencc those of the base regarding the top (acropetal).

As the antesis Ofithmers 
occurs more days after the initiation of florescence, the % of
flowers that are transfotrmed into nornial pods at harvest decreases and the % of flowels 
tiiat are transfrmted into fallen and emipty pods increases and norial pods at harvest 
reduces tileno. of nornial seeds/pod and increases the no. of aborted seeds/poo. (Author's 
soonimar.v) I100 ('02 

See also 0409 0530 
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COO PLANT PHYSIOLOGY
 

0386 
17454 VAN VOLKENBURGH, l.; CLELAND, R.E. 1981. Control of light
induced bean leaf expansion: role of osmotic potential, wall yield stress, and 
hydraulic conductivity. Planta 153(6):572-577. Engl., Sum. Engl., 25 Refs., Illus. 

Phaseolus rulgaris.Water stress. Growth. Leaves. Light. Cell structure. Cell walls. 

The role of 3 turgor-related cellular parameters, tie osmotic potential ('s), the wall yield 
stress (Y), and the apparent hydraulic conductivity (L'p), in tile initiation of light-induced 
expansion of bean leaves was determined. Although light ircreased the total solute content 
of leaf cells, the water uptake accompanying growth resulted in a slight increase in 's. Y 

was ca. 4 bar, and was unaftected by light.L'p, as calculated from growll rates and isopiestic 
measurements of leaf water potential, was only slightly greater in rapidly-growing leaves. 
The turgor pressure of growine cells was ca. 35% lower than that of the controls. It was 
concluded that light does not induce cell enlargement in the leaf by altering any of the 
above parameters, but does so primarily by increasing wall extensibility. (Author's swlnma
v') COO 

03117 
17764 MIENGIL, K.: ARNIKL, W.-W. 1982. Effect of potassium on the water 
potential, the pressure potential, the osmotic potential and cell elongation in leaves 
of Phaseolus vulgaris. Physiologia Plantarum 54:402-408. Engl., Sum. Fngi., 27 
Refs., Illus. 

Phaseolus rulgaris. Plant nutrition. K. Plant physiological processes. Leaves. Water content. 
Osmotic potential. Osmotic pressure (soil water). Mineral deficiencies. Nutrient solution. 
Laboratory experiments. 

The effect of K on the water potential, the osmotic potential, and tile pressure potential In 
younger and older leaves of' P/ascols rulgaiis grown in hydroponic culture was studied. 
Inadequate K supply resulted in an increase of the osmotic potential. In the older leaves the 
water potential was raised, in the younger leaves the pressure potential was depressed in the 
treatment insufficiently supplied with K as compared with leaves with an adequate K 
supply. Cell size of the younger leaves was smdler in the treatment with tie low K supply 
in comparison with the leaves well supplied with K*. K had a beneficial effect on plant 
growth, especially on fresh matter production. The water status of leaves (water content, 
pressure potential, osmotic potential) responded more sensitively to K supply than DM 
production. Besides organic N and organic anions, K* was the most abundant solute found 
in tie press sap of the leaves. Irom the results it is concluded that K' is indispensible for 
attaining an optinum potential (turgor) in young leaves which in turn has an impact on 
plant growth. (Author's sutmmary) COO DO 1 

0388 
17793 NAYLOR, A.W.; GILES, L.J. 1982. Growth, pigment synthesis, and 
ultrastructural responses of Phascolus rulgaris L. cv. Blue Lake to intermittent 
and flashing light. Plant Physiology 70:257-263. Engl., Sum. Engl., 40 Refs., Illus. 
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Phaseolus iu/gris.Seedlings. Light. Illunination. (rowth. Chlorophyll. Leaf area. USA. 

Growing bean plants cv. lillue Lake nit cycl'es of I min light-Imiin dark or 5 min light-5 min 
dark, providing ainintegraten 12 2 for tach plants, ledI lilit-! Ihdark/day set of to pro
duCtiOll after 2! days ofIn\\ leaves low or lackilg illclhrolast pig ne ts. Subsequently,
dry wt. increase \as sharply cut. Leaf area was affected by the lightrelies after the 2nd 
week of growth. ly tile4th wk., plaits On the I Mlk ligt-l ihin dirk cycle showed about 
0.5 time leal area of the eoiitrols. Shoot grnwtt tkas favored over root grotli to the greatest 
degree oi tile I iin i-l totn dark reginios. Chlorophll a/h ratios wkere close to 3.0 in all 
of time intermittent lwIhtregines. bui tile total aniouints Ot I'ller ,phylt in tti'/primary leaf 
\ere higher frot day 9 t)day 23 for the 12 ili.,.'t-I2 idark cotirols than for oilier plants. 

Al*hou,1 [Wthe'pioduced chlorohyll, tileplaits receivimg I or 2 ins/S tf'ligllt colntinued to 
lose wi . ai filesomlle lalreas tiledark coiiols tlius it is Issllied there \%as It, let ploto
synthesis. Pltant stlijig hiht ,alocdated siemiicaitlv nore tood reserves from theiccciVi 
seed to rocts thantdid dark cotll,. total chlorophyll lornationt s.as sigmilicantly acceler
ated b 2 ins's lighIt. \kith 1 i'.,. lt, it look 5 days longer to achieve the same level of 
chloropholl. Atter the 1811 da thCl \\,'i a stC:d decline illchlorophyll. h)degrading iiiore 
rapidly than ,:.It i,thoutlit iat several lig-ht-divein reaction,, are involved ill the observed 
pi.yicill sitle'sis. pllots\ irthesis, food allocalion., and ros\\tillo beall. Solme of these 
reactionlila. be c licalnd others linear. (ollectively. they iust reach a harmonic point
for lori;ll iletabolI'll) and develpillent to occur. Blecause time courses for each of these 
reactioins are dilterelit, tileIlIterlltltelIt aid llasliig light techniqute ofers tilepossibility 
ot individuhllx stud to sonic nfi tle kx 1ght-diivcoi reactiolls. hitl/lors srtollmt k')('00 

1389 

1049 St NI.ARI SAN,R V.S.KIMMINS. \.C. 1981. Ftlect ofncounarin on the 
of cell \salls /hawcoltousyn thesis atid conmtpositiotn mm inlr is (!.). Attilals of Iotally 

47 283285. I n.-l..Rlcs.4 

I'/hasclt ,'it/ms.Cell I nlls. es.hlhitors. leat Siets. (omposition. Sugars. 

The sti \%as ildertakcn to dtter imi c lrintitmttvclv, b kst.,tiletotal cell wall yield and
the varls, tniIIp)Orl t 0l teilcell \%Al isollted lld fraci tl ed fIntI tles treated with 
Countiarinl. Ill tile linkaces and coiposition iltthe cell \\all\%ere determinedal.hitioll, slugar 
by nelhl~ation talxsis, l'rmnirv leaves ot I-1-dauhold plants of leali var. Prince were used 
to ottalti cell \sal! material. leas%, \ere treated Mill a solution containing 1000 ppm
 
couiarm oris\ater (kontrolf b .;tcuii
iy jiul-ltiation during 40 min. [ie steiis if l0-day-old 
p);its alngl L ilththeir lelVes \kere iilersd ,l Ii llcotiariL soluitioi Or \atr conitaiiled iii a 
1000)oil leaker. lit beaki \is kept insite atIlre tesIct.tN s itlch \as coniiinected itia 
V;ICUiiiii tlld air dI\r.sout.l1,-,rcelitaee icll cell1 atil dry wt. ofpuilp the of all/fr.'sh kt 

leaves \ias coirsilerablv ltore ill leaves ill
tile cOtllifliltreaitlt thitll the COt it . ('oUlitialill 
significantlv inhibits tiles ntliesis of li dro\yprnlie-iich glycoprotein (48'',). lignin t58%),
and henicellulose-I 151% .. A itiolablstlliitin inithe sx tthesis ot pectini (58%) and o
cellulose 121%) \%aio,served. AlthOih no ts\ sugar liukatres woere revealed, the H1 4) and 
(I -- 5) linked glmiese conlelt llInthe cell noall of coumaritreated leaves was 80% higher
1h111illthe control. ihere i,a 05", increase illthe cotftetil of ternuinally-linked galactose ill 
the couniariti-treatcd leaves cotipared \\iththe contiol. (SilitIpar' ht I'.(;. Irans. hl'IL..
 
F.) CO
 

1139)11 
17775 IIAIZIOS, K.K.; PI NNI R, I). 1980. Loealizing die action of two 
tdiadiaztoyl hIcrlicidal derivatives. Pesticide oc and 

237-243. I ngl.,Sum. I ngl., 14 Refs.
 

liIcliei istry Phvsiology 13(3): 

PhasiOhu/s id/ari%. Leaves. IHerbicides. l'htisynlllt-sis. Iroteins. RNA. Inlhibitors. 

I-nzyilatically isolated leaf cells frotm iavy bean cv. 'uscola \were us"'J to study tie effect 
otfbIuthidazole and elithiliuromi on iOttisynttliis and oilprotein, RNA.and lipid synthesis. 
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The incorporation of Nal" 4 C03 , '" C-uracil and '" C-acetic acid as substrates for the resp. 
metabolic processes was measured. Time-course and concn. studies included incubation 
periods of 30, 60, and 120 min and concn. of"0.1, 1,10, and 100 0l1 of both herbicides. 
Photosynthesis was very sensitive to both buthidazole and tebuthiuron and was inhibited in 
30 min by 0.1-,l! concn. RNA and lipid syntheses were inhibited 50 and 81%, resp., by 
buthida/ole and 42 and 64%, resp., by tebuthiuron after 120 min at 100 )011concn. Protein 
synthesis was not affected by any herbicide at any concn. or any exposure time period. Ilie 
inhibitory effects of buthidazole and tebuthioron on RNA and lipid syntheses may be 
involved in the ultimate herbicidal action of these chemicals. (Author s summarv) COO" 
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COl Plant Nutrition 

039117725 OLIVEIRA, I.P. DI; MALAVOLTA, E. 1982. Efeitos do aluminio e domanganrs no feijoeiro. (lJ:']cts of aluminum and manganese on beans). PesquisaAgropecu.ria Brasileira 17(4):549.557. Port., Sum. Port., Fngl., 24 Refs. 
Phaseolus rulgaris. A]. Mn. Toxicity. Nutrient solution. Dry matter. Roots. Yields. Laboratory experiments. Statistical analysis. 

Thirty-cight bean cv. were grown in nutrient solution under a factorial treatmentlevels of Al (0, using 46, 12, 18, and 24 ppm) and 4 levels of Mn (0, 30, 60, 90, and 120 ppm) tostudy their bch:ivior in presence of Al and .Mn. By applying regression analysis to I)Myielddata it was possible to classify these var. regarding the effect of Al in tolerant (cv. whosenax. y ield appeared at 14-16 ppin AlI, Jalo, Mulatin ho Paulista, Ricobaio 1014, and Roxo7 ,0; moderately sensitive (cv. %%hose inir. yield occurred in solutions having between 1415 ppin Al), Jainapa and Porrilhb Sint,'tico; sensitive (cv. whose yield sIowed a rmin. whenthe nutrient solution ranged beteen 2-9 ppii Al), ('arioca, Costa Rica, Costa Rica 1031,Cuva 168 N, (;oiano Precoce, Rico Pardo, Rio 'ib:.gi, and TainhbC. %In toxicity regressionanalysis allowed the following classification: moderately sensitive (cv. showing min. yieldwhen the nutrient solution contained fron) 102-118 ppii Mn, Carioca, CR 911, Cuva 168N, Rico Pardo, and Rio Tibagi; sensitive (cv. sItwing nrin . yield Mlien the nutrient solutionpresentedlfroni 72-99 ppni NIin), Costa Rica 1031,tico, and (;oiano Precoce, Jainapa, l'orrillo Sint6-Rosinla. The remaining cv. could riot be classified because the estimated valuesof Al or %In levels siiclh %kouldallow iiax. or in.in growth fell outside the exptl, concn. (0> A] > 24 and 0 > Mn :- 120). (lorhor's sunmari') C01 

0392
17741 ATO\II.tJOJO, S.; OZBUN, J.l.; LUDFORI), P.M. 1980. Photosynthetic response of tie so-called potassium-efficient and potassium-inefficientvarieties of bean (Phasc'olus ctldqaris L.) to low potassium nutrition. Annalesllogorietinses (lndonesia) 7(2):51-61. I gl., Sum. Engl., !n., 38 Ret's. 

/ihaseolus tokaris. Plant nutrition. K. Mineral deficiencies. Cultivars. Ilost-plant resistance.Photosynthesis. Plant development. Growth-chamber experiments. 

1'so K-efficient bean var.,P.l.
136691 

177760 and I'.1. 180761, and two K-inefficient var., P.I.and l'.l. 203958, %%ere conpared for their response to K stress in terms of photosynthetic rate and other related characteristic.. The plants were grown in sand culture in agrowli chamber, and with
supplied nutrient solution containing low (0-0.5 maM)
(5.0 or highi,1 ) levels of K. Measurements of K cortent, photosynthe tic andleaf transpirationrates, leaf area and plant dry %%t. sserc taken sien the 1st trifoliolate leaves had just reachedfull expansion. Mean K contents of the I st trifitliolate leaves ran ged from 0.29-0.46 and2.36-2.77% under lo\\ and high K nutrition, resp. All other measurements were alsosignificantly lower under the former than the latter. lie depressing effects of K stressleaf area onand expansion period and oi I)M production %%ere smaller in P.1. 177760 than inthe other var., s\Iereas no significant difterences ssere found with regard to phototsyntlheticand transpiration rates. Some low K Ikaves had measurements falling \lirein the controlrange A higher % of such leaves were found with respect to transpiration rate (25.83%) 
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than for photosynthetic rate G 0.83%) and leaf area (6.67%t. suggesting that tile latter are 
more sensitive to K stress than the former. Under low. K nutrition, a higher % of leaves 
(40%) showed zero rate of' photosynthesis thart zer rate of' transpiration (1 .67%), suggesting 
again a higher sensitivity to K stress in phtottsy nthetic rate thai tra nspitation rate. (Author's 
suinrnarr)CO)1 

0393 
17482 TIlUNG, M. 1979. Requerimiento de Ins elementos nutricionales en frijol. 
(Nutritional rqtuirttrertis i I tems). ('all. (oloititi, (en tro Interriacional tic Agri
cultura Tropical. 53p. Span., ) Re'., Hillus. 

I'/as'olut ruht' as. Nutritinal requirements. N. P. K. (a. S. AL. Mn. Mg. Agricultural lime. 
Soil reactions. Nutrient abstrption. Mineral deficiencies. Soil analysis. Colomlia. 

Aspectsun Inicttral trititi 01 wllinell lts alid tihe nature it each itrttient ill tile %iil and 
in tile planlt aire tr,.Ih'ilteti. Ihe iced (iIr lelirill/atitri is htriv itistIlied arid tire physico
clicittical t rll, and N itlllllk.s ot th llti tretis ill tire stil anid their availability to,ti.riuiity. 
plaint ire e\ilrlriVetl Several itietitudS tIit i tie tieii lorial requiiremtentts (planit analysis, 

sounalli[ ,i . iel i s) lii eeJlr 1ri It le. aIIIII 1 h l., it deficiencytts OVfipti 
ard trricit, ot Ni,P K, ('a., Al, \I. M ,. ild S ie dti'sti sei. lile interacuitn Oft,oil lime 
%kithAI. Ml. I, llitd \III 1l the lt.iOr suh ,itstenj p. rird Saiirit\ are' bri[ely Lisu sed as 

%ell as ilk' Iliit'l.lilli hetc\et.'Il IPrld /it, ells;iriLC to lieriticides. Iicrnuntir iert alisurption, 
andll (I) 11pr1th1t tire ti iredtllelll'%. ii0'itds arid 1tle letl triratitot rlesctiihed along 

\\illi lrie litthr t" hat ;.u ridt, till' et 'ei sl, i lIh' l /Cl lis,..\11l01ie. theiseeual, tile siniple 
u, ni rcr'irue e'leirreirist'it'lrtid IreuirtrirV ictihr/cr, r,rW1 1 1tile , Ilasir tltetld 4 litscherlich), 

and tire tk o i'ml hwhlrt 'i'.ii',i t t ri,'l11it .ri1.1i1, arid is aplried nilainly inic't-st I " 
devehltpCI ctLO lti,,s. (.rijnlrl. asl lan e, INIirti1 t l. ret lcepts included.tirtr ear-s 

tuitla rv lit ('1 r M I It /! Of )0lt
 

1)194

17777 \IAIV ) I \. I . t \Ml.\() ll li(), ('..: \'()II'I ('A.; ACIIAI)O 
.IVNIOR. (.R. VI IIft), I I.S. .I)SA, . R.I ., LAt'ltI N 1l1/, S. I) 1980. Defi
cii'ncias e e\cessis niner i.s o feijoeirn (I h:' 'olti rtt'rri I., cv. carioca). (,lhrrral 

cIni i'ti it' jl , , li /S'uIIllii 'ta'r( ioa,. :\taIs dd Iscola Superior tie Agri

culttii lIII, tit .tu ir / .'. 0 1-71X. 'oit., Sum . I'tt. I t l., 21 Rels. 

I/tascijhvt rulrai. L.aborat ry experiments. Mineral deficiencies. N. I'. K. ('a. Mg. S.B. Fe. 
Al. Mn. (;routi. Niernutricnts. Nutrient solution. Ilant nutrition. Dry matter. Mineral 
content, leases. 

Sone aspects of Irtiiierarl iritiutit beaIll va. ('arioca usere stutliel, liluding tilt effects of 
nracronrtrrrie'rt iN. P, K. ('I. N1v,amid S) atd Irm I e lefcirecri.cs anti tire excess of Al aridit 
Mn. Some charrc's ill pLint heighl, ik. of leaves, I)NI\ield, arid illcial etntrprisition of 
leaves and ulits \\eri ihscrved. Beart pilants \\ etc rrrfu\ir tinunder cttrtlek- Conldtiitns. Ca 
deficieticy had the ,erealcst lcprcssivt- letet till pilat hcighrt, lio. Of leaves, and MIwt. It 

,
,v" possible tt iIIrliice ,s'i toitt if lireral tel/ctey id exTss ill betIlls grtwn in 

nutrient -. !titon ill the isc itcOr Ce's if StOitc elueriets. 1)NI pridructit usasaffected, in 

increasinru trih. i tile tiuh+ irt treatnients: cheek. - S. - K, + Al. - I. t \II - Mlg, - Ie, - P, 

- N, anti - (a. lie n l rIIrl .reti sll,rllltrg tire eCceleillcrit'snteectI'tl during this trial were 
K x (a \ Mg aid Ie \ \I. Tle ki-t'l'e ti irlctincnt tec.rerscs its oncittt ill the leaves 
when Ctmripared \,.iti tht check. (I../il th rititrtli I)CI D101 

0395 

151)20 AMIAIAI. I.A.L.:*1 ZI NI)l, 11.1C. I)1; ItRASII St)IRINII. MO.C.; 
MAL A VO I IA. I . 190t) I-\ig ncias tie nitlrgkrnio, f6sfItoro e pot issio de alguns 
cultivares de 'eijoeiro Iihaci/tohs r'tti ar I L.). ( Nilrogt'i, pi/hitnitu , rtrd itmitta.sint 
requinit'ltsoj ,tii' ni tt/!irars'. Airais da Iscoia Superiorr the Agicrlttira luiz 
the Oueiroz 37:223-239. Port., Suin. Port., I igl. 3 ,efs., Illurs. 
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Phaseohs iulgaris. Laboratory experiments. Nutrient solution. Cultivars. Plant nutrition. N.
P. K. Mineral content. Nutritional requirements. Brazil. 

Ninety bean cv. were grown until maturity in hill strength nutrient solution and afterharvesting, organs were analyzed f(or N, P, and K contents. Yield potential and N, P. and Krequiremients %%ere estiimated by assuin ing a poputltion of 250,000 plants/lia. 'here weremarked differences in the mineral composition oh tile cv. lcan protein contents varied front20.6-34.4% , with all av. of 27.3%, arid nutrient extraction frotm 50-425, 20-15, and 100-262kg N, P, K/ia. resp. The export of K %%as the Io est (50%). Yield potential varied froin lessthan 500 kg/ha to inre than 5000. I ligher rCluirewents are not neccssarily ass)ciated withhigher yield potential, indicating differences it) the nutritional efficiency of the various cv. 
(Author'ssutmmart) ('1 

0396
 
17449 KIIAN, A.; SOLTANPt)UR, P.N. 
 1978. Factors associated with Znchlorosis in dryland bealns. Ag ronony Journal 7016):1022-1)26. I:ngl., Suni. lngl.,
29 Refs. 

I'laseohs iulgzaris. Field experiments. Chlorisis. Mineral deficiencies. Yields. lean root rots,
Zn. P. Nutrient absorption. Plant nutrition. Soil moisture. USA. 

tle cause of Cli.rosis h aell. \\,I, i',te ipated in dlrvlland pinto heans San Juan cultivatedin the San .luau Ilasill, (Co radlo WIrS.\ Paired plots. one cilorotic and the other relativelygreen. \%ere Seletedi on 1 rnis iii !9,175 and 1970. 1he soils of tile e\ptl. sites belong toAcknien, \\it), and Pulpit S riCN (of line-silt%. niiued, hiesic family; the Acknien seriesbeloigiiig Ito the ('1ulic I llilustolls nd the \\ I' ald Pulpit series to the Ustollicf-aplargids. 'lel, root rot, soil lattors, and plant colpositioln \\ere conmpared for thechlorotic and the green pi:,.lit Inl 1976 the hlurotic plots w\ere divided int,) 2 subpllts, onereceiving /n spray t) eonfirm the reslts o" regression analsis that sutgested Zn deficienicv 
was the cause )l" cliloro.sis. (tlorotil plots had Nitnilicaintlv higher miean levels of soilmoisture aInl pI, illd Ier ()IM tiiii the green piotis. Flie clorotic leiVCs had higher nicanlevels oft P anId Pln, and lovs\ e Zl thai the geen leaves. ile chirotic plants had a higherincidence of r))t rot than the green plants. Mean soil I aid soil Zt asailablilit' inlexes werenot dittellit iln tile lilorotic anid the green plots. Soil] Zl levels ili all plots except olie were•1.5 )P1. (hlo'Oti dirCa-s \%erI' situiated hset ion tile slole tian the green areas, with anarkel .t,-IA,.ion btt\\ccin them. Regression analysis siiggested that 72% of the,ariibility \ Ili ,\ x, due to lei IP',/n ratio, root rot, ail their positive interactiin. Otheriiic;aiir.d \aalli, did itt signiticaittly culntriblite It) the COeficient tI detertination. 

l lilg 111t.'chloro ic plllt i lt ,Ii siiltltli ll itai:in g 1I:, /1n sill'ite reliioved chhlrosis,iiid iincrcasedl teile yed Ix I 8-92%. Ili giterAl, tile viCtil ll the chlorotic plants sprayed
o\ith /n s/ llloill lil likit irtertcis,, l)t tie lesel \\asOt" the green plaits. Ihis dilterence
,ittriblitcd to the higher lot ot 1td'. 01 the cilrotic pliits. ata siiggetel that higher
soil imoisture in Jim ii, arcAs InicreasCtl the P'AValablitV 
 alld thius Citisel a l'induced ZndeliciCiyex in tile beat pliiiats grMillr' ill tilse soils Of ariinal Zn availaluility, (.tithor's
stininlarl')('0)1 

0]397
 
17753 SAWAIDA, S.; I( AR ASI II, 
 I.; MIYACl II, S. 1982. Itlfects of nutritionallevels of phiuisplhate oi photosyn thesis and gros th studied \illi single, rooted leaf

of dwarf' bean. Plant anid Cell Ph%,siolog 23(11 :27-33.Illus." I ngl., Slim. I-igl., 16 Refs.,""" 

I'tast'o1i\ rulars. )s\varltbeans. Ntili ticilewsoluii. 1. Milneral deficiencies. Illotosynilesis. 
(;rotIll. Japan. 

Whenii a sinile rooled ii el darf heIan (IIiasc'lus 1'Llri.\ vat. /tin ilis) was grtwn in :

hIshltate-deliii trn coindition 
 ill light, expansion of the leaf stopped earlier than theincrease inl the rout vol. Ap arcltly, the use of the assimtilateIor leaf expansion stops early 
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in comparison with tile tranlsport of tlic assimilate to tile roots, when tile external supply ofphosphate is discontinued. After transfer to tile phosphate-deficient condition, the photosynthetic capacity increased for several days, then decreased. On the I2th day after transfer,the photosynthetic capacity reached its lowest level. When phosphate was addedroots at an to theearly age of P deficiency, photosynthesis showed little recovery during the 1st3 I after the addition, but it recovered largely between 3-48 h.it At a later deficient stage,was restored largely during the Ist 3 I, as well as being maintained between 3-48 I. Thisimmediate recovery of' photosynthesis within 3 Ihafter the addition of' phosphate increasedlargely in spite of decreasing photosynthesis in the plants subjected to progressive Pdeficient stress. (A.luthors snonmar) CO ('02 

039817799 ADRIANO, ).('. 1970. Phosphorus-zinc interactions in Zea mat's andPhascolus rtogaris. Ph.I). Thesis. Manhattan, Kansas State University. 89p. Fngl.,
Sum. Engl., 78 Rets., Itlus. 

Ihaseolus vulgaris. Cultivars. Laboratory experiments. Nutrient solution. Zn. P. Nutrientabsorption. Nutrient transpo, t. Translocation. Mineral deficiencies. USA. 

Investigations were conducted ill the field and ill the growth chamber with maize and navybeans to evalduate: I ) tile ilfluence of' amontliul polyphoslphates on yield and P-Zn-Mncomposition of' irrigated maize; 2) the effect oft'mineral
ships in 

nutrition on P-Zn and P-Ie relationmaize seedlings, and 3) the uptake and translocation Zn " of as affectedconc. within the platt and ill the growth medium using navy 
by P 

navy bean seedlings. Regardingbeans, 2 var., Saginaw and Sanilac, were grown for 2 wk. ill outrient solutions suppliedwith low and high P rates and dosed for 70 I with 65 Zn-labeled ZnSO., solution. The high Ptreatment usually increased tile Zn concin of plants of hoth var.,tile as well as the P concn. oftissues. Znideficiency sy liptou s vere induced ill the Saginaw var. by a high rate of Pbut this deticiency was not associated witf low Zn concH, ill plait tissues. Clienical andautoradiographic results suggest that P-Zn interactions are not always restricted to the rootsbut could occur also in other plaut parts. Th 14ccurreice of' Zi deficiency symptom s ;i thepresce of high P an Zt cochti. ill tile bean tissues further suggests that Zn may be madeless available for plait metabolism hy a imechattisin tot yet well understood. (Extracted
fronz aiithorsstltomiari) CO 1 

039917797 IROWN, J.('. 1979. Effect of zinc stres.s on factors affecting iron uptakein navy bean. Journal of Plant Nutrition 1(2):171-183. Fngl., Sum. I-ngl., 25
Refs., Illus. 

t'hascolis rulgaris. Nutrient absorption. Nutrient solution. Zn. Fe. Mineral deficiencies. 
Chlorosis. USA. 

Phaseohs rtukaris cv. Satilac Z n-inefficient aind Zi-itolerant) and Saginaw (Zn-efficient
and Zn-tolerant) were grown ill hoth soil 
 and nutrient solutions and various levels of' Znnutrition%were provided. Zn deficiency stress enhanced the Fe-stress response in both cv.,but itnore Ic sw-as taken p 1ly Sanilac than by Saginaws.
symptons but Saginiaw did not. Zn 

Satilac developed Zn-deficiency
toxicity (excess Z11) led to tile development of Fechlorosis in Sanilac atone. Zn toxicity indu0ccd( IFe deficirincy stress response ill Saginaw.The additional Fe available to Sag'inaw counteracted some of the toxic effects of Zn.(Soioniaryhi' Fi'l Crop .Ahstracts) ('( 1 

040017821 IIUSAI)A, C.J.; JONEFS JUNIOR, J.iD.; NiILtS, II.A.uptake by snap 1982. Major element)ean grown in nutrien t culture with varying nitrogen solution treatments. Journal t' Plant Nutrition 5(11:63-71. EIgl., Sum. Engl., 12 Refs., Illus. 
Phaseohs rulgaris.Snap beans. Nutrient solution. Nutrient absorption. N. 
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Snap bean cv. Blue Lake was grown for 6 wk. in nutrient solutions containing equal rates of 

N as Ca(NO )2 and (NH14 )7 SO 4 . When the N supply was 75 ppm for the 1st 3 wk. and 150 

ppm thereaftei, a marked preference for NO, was noted, especially after the N rate was 

increased. When the N supply was inadequate, however, (35;75 ppm) the preference for 

NO, was small. The % increase in NO 3 uptake over NI14 uptake with increasing N supply 

was similar to the increase in K content of the plants at 6 wk. Absorption of both forms of 

N peaked in week 4. (Sutomnar)v by, FildCrop Ahstracts) C01 

0401 

17820 BII.N IAll, 11.1.. ; DUIV.NVOORD N, J.; VI.RKIRKE, W. 1982. Ferric 

reduction by roots of chlorotic bean plants: indications for an enzymatic process. 

Journal of' Plant Nutrition 5(4/71:451-456. Fngl., Sutm. Fng., 4 Refs., Illus. 

Phascolus rulgaris. Seedlings. Nu tinett solu tion. Chlorosis. Fe. Mineral deficiencies. Nether

lands. 

Reduction of chielated ferric ions by the roots of Fe-stressed bean plants showed kinetics 

characteristic foir reactions catalyzed by tuatrix-bound enzymes. Assays for Fe-reducing 

cotmpounds in the nedilm in hielt plants had standing for I day failedthose been to 

yield indications lC; otlublc redutanttts pro doLcd by t e-stressed plants. The results suggest 

that the capacity to reduce chelated I'c by the roots of IL-stressed bean plants is due to 

a nletilbrane-boind eilzym in tie root cortex. (,.4 olir' oioimai, C01 

0402 

17729 WAILACI., A.; I L-GAZZAR, A.M.; KIIAI)R, A.ll. 1979. Ammonia vs. 

nitrate in the inducin of iron deficiency and growth of bush bean plants. 

Alexandria Journal of' A.ricoltural ReSearch 2711.):131-134. lngl., Sitm. Engl., Ar., 
7 Ref 

Phascolus rudgaris. Nitrient solution. Growth. Mineral deficiencies. Fe. N. Nutrieit ab

sorption. 

The relatiotnshipi bet\%cen the levelopinent of Fe-defcicnt hean plants and NI1,+-N and 

NH,--N nutrient solutions as stIludied. \ leyel i' (.02 .V NIl.* applied in the presence of 

CaCO, as the sole source of Ca grcatly restricted growth, caused leaf burnfdue to NH,OH 

toxicity, and had Ca-deficient trifohItC leaves \ithu0t depressed Fe uptake. A level of 

0.005 V Nil, with adequate I"e produced platts free of Ie deficiency; at a low Fe level 

this level ot Nil,4 resulted In I'c deticiency ushile a sittilair level of NO3 - (at low Fe) 

produced plants free of IC deClCieicyI tlllhor'ssotmiari') C01 C02 

04(3 

17818 WALIAtI . A. 1982. flect of liming on two trace element stresses 

including induced iron deficiency on [ball plants. Journal of Plant Nutrition 5(4/7): 
737-740. Fngl., Suti. Ingl., 5 Refs. 

Phaseolus ru garis. Dwarf beans. In. Cu. Co. Ni. Cd. Agricultural lime. Nutrient absorption. 

Bush bean plants ucre gromi in Yolo loam soil with excess levels of MIt, Cu, Co, Ni, and Cd 

and \%ith coininatitons of' %Ii and tile other 4 trace eleicnts. Without liming, the effect of 2 

trace eleents otil icld \as synergistic. With liming, however, the effect of 2 eletnents 

tended towards priotective. I ie lime decreased the effect ofi all added trace elements by 

dec reasitig their uptake. The effect of the trace letnmts oti Ca conChi. in leaves closely 

paralleled that of yields. A portion of the 2-eclnent interaction was F-eclilorosis which 

contributed to the synergismi. Ni IMtn ilnntnlitinlcd soil decreased Fe octtn. of leaves most 

and ie effect was synergistiC. L.inling and conillied trace elemnttts also decreased Si cohen. 

of leaves. (Author's sitomarr)(Ill 

See also 042S 4,29 0.133 0435 0438 0443 0543 
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C02 Plant Development 

0404 
17478 YEANG, ILY.; IIILLMAN, J.R. 1982. Lateral bud growth in Ihaseolus 
rulgaris L. and the levels of ethylene in de bud and adjacent tissue. Journal of 
Experimental Botany 33(132):111-117. Engl., Sum. -ngI., 15 Refs., Illus. 

Phaseolns vulgaris, Growth. Buds. Stems. Inhibitors. Indoleacetic acid. Laboratory experi
nients. 

I:tlle plhon and tileethylene inhibitors Ag' and aiinoetlioxyvinyl glycine IAVG) inhibited 
outgrowth of the axillary bud of the Isttriloliate leaf in decapitated plants of Plhaseolus 
vldgaris. Iltdogenous ethylene levels decreased in the stein uil0 titiLecapitation although it is 
not conclusive that a canusal relation shItip exists bet ieeo this decrease and the release of 
axillary buds from inhibition. The proposition that auxiio-induced ethylene is responsible 
for the suppression of axillary bud growth in tie d eca pi tatcd plant wen the apical shoot 
is replaced by auxin is ilot borne out in this study. Application of IAA directly to the 
axillary bod of intact plants gave rise to :i transient increase in buld growth. This growth 
increment was annulieedl w len AV( was supplied %isitt IAA to tlie bud despite tilefact that 
the dosage of AVG used did tot affect the norial shu\ gross Illrate of the bud of the intact 
plant or bud outgrowtli resulting frim shoot decapitano. suo'irari').t2 hi/ '.s C02 

041)5 

17765 SILVIARA, M.A.V.; Ill LI., K.G. 1977. Gibberellic acid effect on the 
growth of Ihascolos i':ogari.s L. plantlets from gamma irradiated seeds. Boletini de 
Botahica 5:53-56. 1igl.. Sumli.1Iigl Port.. 15 Ret"s. 

Pliaseolhs vtulgaris. Seed treatment. Irradiation. Gibberellins. (;ermination. Growth. 
Ilypocotyls. l'picotyls. Seedlings. Brail. 

Seeds of I'Iia.s iohs iolu1'tariscv. BicO-dc-0)Ur, \crc irratliatedwitll )-rays ranging from 1.2-80 
krad, then steriliied and germiited on \ater or GA atfilter paper soaked ini 10 mg/I. Alter 
48 Ii germninatel seeds \\ere transferred toi vermiculite boxes anid grow iinthe dark for 5 
days and tiet harvested. llyltcityl length %%&s I)y with 1.2, 2.5,not affected irradiatiot 
or l0 krad, was increased 1w the 5 krad treatment, aiid inhiblited at (loses - 20 krad. GA 
i''reased Iiypocotyl growth coipared \ilh nt iradialed irradiated controls illandi seeds 
treated with ill to 10 krad. At higher irradiatiOil does gromth was greater oilGA than 
\water-soaked filter paper but still significantly rcduIced coMpared wili nonirradiated seeds. 
EIpicotyl lentgth was not al'fected by irradiation ip to 5 kiud atid decreased by higher doses. 
Germtination oii GA increased epicotyl griwth cimpared irradiated\\niih and ioiirradiated 
controls at all irradiation doses. (Sum maryl/,II'ld (roll ('02I..hstractv) 


17396 GIPSIT IN, S.; ILAN, 1. 1981. Does osmotic regulation of amylase activi
ty in bean cotyledons exist? Physiologia Plantarmin 53(2):188-190. Fnigl., Stil. 
Engi., 8 Refs., Illus. 
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Phaseolius tulgaris. Plant development. Seedlings. Seed. Germination. Cotyledons. Embryo.
Enzymes. Carbohydrate content. Analysis. 

lTe hypothesis that til. promotive ef(fect of the embryo axis of germinating bean seed oil 
am ylase activity ill tile cotyledons is mediated by an osm oregulative ieclhanisrn was
examined. After 2 dayS's o1 geruitiation tile action otf tile axis on ainylolytic activity was
already clearly revealed, whereas at the saei time it had io influence oil osin otic pressure
in tile cotvledons. \teli the axis was attached to I cotyledon during 4 days of' incubation,
osmotic pressure in tile cot ledon \was lower than its value in the cotyledons of the intact
seedling, whereas aitylolytic activity \%as similar itt both treatments. It was concluded that 
the tested hypothesis is not valid for bean seedlings. I'Aternal ostiotic agents decreased the 
level of amnylase ill the cot"yledons, but this did not prove that osmotic changes brought
about by production of intertral metabolites were involved iii the regulation ot" aimylase
syithesis. (,,uthor s summar r) ('02 C03 

0407 
17782 (IIALDIIURY, KG.: IASU, R.N. 1980. Autoradiographic studies with 
the "C-IAA in relation to synergism between auxin & non-auxin chemicals in tie 
rooting of bean (l'hascolus ulgaris L.) cuttings. Indian Journal of' -xperitnental
Biology 18(5):543-545. lingt., Sum. ingl., 15 Refs., Illus. 

Phascolus rutgaris.Plait-growth substances. Ihdolacetic acid. Rooting. 

Indtl niad -naphthtol, each ,at 10 ' \I, syncrgizCd IAA-intdccIt rootoling of I'haseoltstulgaris
cuttings, tile sylnergisut between IAA and indole heing tite greater. There was no synergism,
Iotever, wMtueiintole \%as applied 12 h alter IAA treatment. (Sutmtari, i' Ilortictltural 
..l bstracts' C02 

Set also 0385 0397 0102 0427 
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C03 	 Chemical Composition, Methodology and 
Analyses 

0408
 
16469 McDOUGALL, 
 J.: IIILLMAN, J.R. 1978. Analysis of indale-3-acetic acid 
using GC-MS techniques. In Hllman, J.R., ed. Isolation of plant growth substances. 
New Yorl:, C'atmbridge University Press. Society for Experimental Biology Seminar 
Series. v.4. 25p. Engl., 64 Refs., Illus. 

J'hiaseolus rtlgaris Indoleacetic acid. Auxins. Plant-growti substances. Analysis. Biochemis
try. 

A description is given of the procedures for isolating and measuring free IAA from plant
tissues by using the comhined technti(IlIes of gas-li(lUid chromatography (GC) and mass 
spectronetry (NIS). These include 	6 stages: extraction, preliminary purification, column
chromatographhy, TLC, gas-liquid chromatography, and mass spectrometry. A worked 
example of IAA analysis of a sample of 500 g fresh wt. of shoot tissues of1 Phaseohisrulgaris
,,eedlings is given. The extract contained 800 ng IAA. (Summary hbt A.J.U. Trans. bYiL.M. 
.) C03 

0409 
17708 iIMAZ NI., I. ;KOIIASIII S., J. 1982. Distribuci6n de matyria seca en el 
frijol (IPtaseolus rulgaris L.) bajo condiciones de campo. ()ry matiler distribution 
in beans under fhl conditioos. Turrialba 32(1 :19-27. Span., Sum . I'ngl., Span., 
12 Refs., Illus. 

Phaseohs 'u lmaris. Spacing. Cultivars. Plant habit. )evelopmental stages. Dry matter. Roots. 
Seeds. Stems. Mexico. 

The effect Of plant densit' Oit the dist ribution of )M in the aerial parts was detcrnmined 
using 4 bean var.: Zacatecas 21-1-2-1. .\lichoacin 12-A-3, itnd 18-X-Chapingo 72 (inde
terminate growth) tl-d (acaIua te 72 (determinate growlt), planted at 891)0 and 100,000 
plants/ha itt the t'hapingo area, Mexico. Seven samples sere taken at different physiological
stages to deterite I )M. It was otlind that plant dettsitv did not markedly affect the % dis
tributiot of lI)M in the aerial parts of these var. 1hiever, the total dry wt. and the dry wt. 
of different aerial par!s werc signiicantly diftferent ' - 0.01 lmen var. were planted at 
8900 pla its/lta. (-Inthorv .mitttlrvi) (')3 it00 

0410 
17769 S1IPIllHN, NIt.; COOK, G..; D N('AN, lI.J. 1980. Mode of action of 
thiocyanate and iodide in relation to IAA metabolism. Weed Research 20(6):333
340. I ngl., Sum. [ngl., Germi., I r.. 32 Refs., Illus. 

I'haseolus rulgaris. Ilerbicides. T,'xicity. Plant physiological processes. Metabolism. 
Indoleacetic acid. Enzymes. Plant pi. siological disorders. Analysis. Biochemistry. 

Whole plant studies on IPtascohis rdgarishave rcaffirnied that of tire halides and pseudo
halide thiocyanate, only iodide antid thiocyanate possess detoliant properties. Established 
work has indicated their possible involvement with IAA. In vitro studies have suggested
that IAA destruction is ni-t through a direct interaction between IAA and the halides 
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and pseud ohalide but depends on their conversion to Iie halogen or pse dohalogen which 
can then destroy IAA. This may be acconplished by the peroxidase enzyme system for 
iodide only and does not provide a mechnlism tor thiocvanate activity. Both iodide and 
thiocyanate, however, have chemical oxidation potentials suitable for their conversion to 
the ialogen or iseudolhalogen, rcsp., via tilephotosynthetic apparatus. Hencec, this would 
provide ;ilexplanation for their activity arnd the apparent inactivity of bromide, chloride, 
and fluoride MMich \wotld be oxdized very slowly or not at all. (Author's siinmar.) C03 
F06 

0411
 

17766 NAITO, K.: tIl),A. K.; TSUI , Il. 1981. )ifferential effects of 
benzyladenine on the ultrastructure of chloror lasts in intact bean leaves according 
to their age. Protoplasni:i 105(3/4):293-306. tigl., Sum. Ingl., 20 Rets., Illus. 

J'huseolus rtoharwi. L.eaves. Chloroplasts. (hlorophyll. Age. Protein content. Cytokinins. 

Prinmary leaves of intact bean plants %%crc treated with benzyladenine (BA) at different 
stages of growth. (hangcs in the ultrastructurc of chlroplasts and chlorophyll, carotenoid. 
and protein (soluble and insoluble coltntents illleaves with difTerent treatlntents were 

compared. hh.\ early thefollowed JIzd Whcn BA as applied from itt stage, it increased 
chloroplasi size and the io. of grinia/chlornpltst ssithout at, pronounced effect otltile 
gratia si/c. \When It.\ treatnient islilCd at the earl stave, these effect.S rCnlainCd during a 
short period and then dimiinishcl. Whet BA treatment %, hegiullat a late stage such 
miarked effects \\re not obscrved, sticesting that only votng leaves respond to BA. The 
latetr.'atilIeLii, IIMOneer, etficienilv prevented the process of the last stage of leaf se
nescence. characterized I\ disintegration of thylakoids with concolmnitalt increase itt tile 
Ilastoglobulc size. ('hloropihyl. carotenoid, and insoluble protein con':nts/leaf followed 
similar changes illchiloroplast length and no. of grana/chloroplast section. (Author's sum
marr] (103
 

0412 
17770 SATIII., S.K.: SALINKIII., D.K. 1981. Isolation, partial characterization 
and modification of the Great rutiarisL.) starch. JournalNorthern bean (i'has'otis 

of Food Science 462t:617-621. [ngl., Suni. Ingl., 28 Refs.. Illus.
 

Phascohu. ikhris. Seed characlers. Starch content. Composition. Analysis. Iean starch. 

yield of Ila ruuolwris seed starch %% 18.23%. Starch granule size rangedhi0' as fronl 
12 x 12 i - 58 \ 401 pun length x width). Ile shape of'starch granules waits rotnd to oval 
to elliptical, alldillsome1C cases, CoIcaIVe ts \cll. Laintellic %\cre present on all tite starch 
graniule otbserved. content of tile (starch basis). The starch had:\nitylOsc starch \kas 10.2% 
good \\ater anid oil absorptniot capacities at 21 C and formed a stable gel at cohcin. > 7%. 
The viscoanylogriaphic studies of the Isolated starch indicated its restritctd-swelling clarac
teristics. (1Kv tracted jroni author'.ssmmmar') ('03 

0413 
16767 TI 1.1 K. L.: IRI YTA;, (;.1-. 1981 . Compotentes fenlicos de las testas 
del frijol tomin (Phasuolus ru'naris L.). (Ihenolic ton/pottctts oj the eeidcoats 
oj bean). Mayaguicz, I'terto Ricn Instituto Mayagiiczanio de AgrictIltura Tropical. 

.15-I115-8. Span., 7 Refs. 

Paper presented atitile Reunihn A nal dl 'C'M ('A, 27a., Santo )otmingo, Repti
blica I)ontiticana. 1981. 

Phascoius ruluaris. Seed coat. Phenolic content. Seed color. Phaseollin. Analysis. Puerto 
Rico. 
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A method of horizontal p,'per chromatography was used for the preliminary study on tile 
phenolic components of the seed coat of I'haseolus rulgarisand al attempt was made to 
list tile phenolic conponents of black-, red-, and white-seeded beans. The reactivity of some 
of these components with a bean protein (phaseollin) and egg albumin was also determined. 
Using simple chronategraphy, polyphenolic compounds were isolated and identified in seed 
coats of red- and black-seeded bean. No significant anounts of polyphenols were found in] 
seed coats of white-seeded beaus. The reaction of extracts in inmethanol of total phenolic 
components with the phaseollin and egg albutmin reminoved procyanidins to which they are 
strongly linked. These trials show that bean seed coat procyanidins are superior to bean 
protein. (Soimma;y b.v I"f;. Trans. hi L.M.I.. ('03 

0414 
17760 MANCINI UILIIO, J.; LAJOLO, F.M. 1981. Fatores antinutricionais em 
diferentes variedades de feijes (I'hastolus vidgaris L.). (7o.xic Jetors in dilferent 
Phascohs rulgarisvarieties). ('isncia c ('ultura 3311):94-97. Port., Sum. l':ngl., Port., 
13 Re fs. 

Phaseolhs vtogiaris. Cultivars. PIhytohaeniagglutinins. Toxicity. inno acids. Inhiblitors. 
Analysis. Laboratory experiments. Brazil. 

In a study of liemagglutinins and trypsin and ainylase inhibitors inl 15 'hascolots rulgaris 
var., there was a close positive correlation between agglttination of bovite red blood cells 
and toxicity in toice. Trypsinization of red cells affected sensitivity to agglutination 
differently according to var. Var. were placed in 4 groups according to their agglutinating 
ability and toxicity. No hetiagglutinins and no trypsin or anmylase inhibitors wcere found ill 
the one lVigna tingticolata var. used.(Stiotniart' bY NVtrition Abstracts and Reviews) C03 
GO I 

0415 

17709 1IRAIN. K. R. ;LI NI S, D.S. 1982. Consistency of metabolism ofaldrin and 
dieldrin in suspension cultures from I'hasholus rulgaris root. Plant Cell Reports I: 
176-179. [tngl., Stu f. lingl., 3 Refs., Illus. 

Phascohs tulgaris. Roots. Tissue culture. Insecticides. Metabolism. Inhibitors. Plant 
physiological processes. 

Reproducibility o' ietaholisti of aldrin and dieldrin in cell suspension cultures from French 
bean roots,and the effects of variations in hormtolota sup lplemenlation adt lightwere studied. 
Aldrin always converted to diCldrini aldrin-tratIs-lillylrodiol, atod other unidentified more 
polar itetabolites, but not to dihydrochhlrdaie-dicarhox3 lic acid. Dieldrin always converted 
tt) photodicldrit:atid more polar inclaholites, bt tol to aldritt-tratis-dilivdrodiol. Netabo
lism were reasonablv consistent frotil one subtulture to the next, basically unaffected by 
alteratiouns in incdiut tested, or by the presence tor absen cc of light. ilie variatioins observed 
quantitatively ralher than qualitatively supported the validity of use of tissue culture in 
metabolic stLud(ies ott \ hiololics. I'hotdicldrin ssas shown to be a direct product of' 
dieldrin mtetabolism and not the result of iicrobial or environmental interference. (Author's 
su mnarr) ('03 

See also 0,106 0431 0538 0552 0555 0569 
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17481 LEPIZ I., R. 1982. 
 Logros y aportaciones de la investigaci6n agricola en el
cultivo del friol. (Advances and contributionsof agriculturalresearch in beans).
Mxico, Secietaria de Agricultura y Recursos lfidriulicos. Instituto Nacional de
Investigaciones Agrfcolas. Publicaci6n Especial no. 83. 68p. Span., Illus. 

Piaseohs vulgaris. Production. Cultivation. Cultivars. Adaptation. Climatic requirements.
Water requirements. Agronomic characters. Zea mavs. Intercropping. Diseases and patho
gens. Plant breeding. Research. Mexico. 

Results of agricultuial research in beans obtained on different exptl. fields of the Instituto
Nacional de Investigaciones Agricolas (INIA) in Mexico through research centers are given.
'rhe situation of bean crops and the major problems found in each region are briefly de
scribed for each one of these centers along with research projects on var. breeding and
improvement of production practices (planting dates, density, pest and disease control,
requirement of irrigation). The results and advances in research are also evaluated. The 
Centros de Investigaciones Agricolas del Pacffico Norte (CIAPAN), del Pacifico Centro 
(CIAPAC), del Pacifico Sur (ClAPS), de la Peninsula de Yucatin (CIAPY), del Golfo Cen
tral (CIAGOC), del Golfo Norte (CIAGON), del Norte (ClAN), del Norte Centro 
(CIANOC), del Bajio (CIAB), and de la Mesa Central (CIAMEC) are distributed among thedifferent geographicd regions of the country and carry out adaptation and yield trials of 
improved var. such as Jamapi, Delicias 71, Flor de Mayo, Canario 101, and Canario 107. 
The region of the highest yields is located in the states of Baja California Sur, Sinaloa, and
Nayarit and is under the region of influence of the CIAPAN. A total of 171,888 t of beans 
were produced on 170,570 ha (1008 kg/ha) in this region during the fall-winter cycles of 
1979-80. In Mexico the greatest surface area is planted to beans during the spring-summer
cycles; likewise, the highest bean production is obtained (1,372,076 ha and 530,839 t,
resp.). During this cycle yields are low (387 kg/ha) due to factors such as droughts, early
frosts, and inadequate production systems. Several tables on the production and yield in the
different regions and a map on the distribution of the centers throughout the country are
included. (Suiimmar, by C.lAG. Trans. bY L.I.I.) DOO GOO 

0417 
17393 AESCIILIMANT A , J.; ALVAREZ A., M.; CAFATI K., C.; OBRADOR R.,
J.; QUIROZ, C.; RAMIRE z, A.;SOTOMAYOR, I.; TAPIA F., F.;TOSSO, J. 1979.
EIcultivo del frejol. (Bean cultivation). Santiago, Chile, Estaci6n Experimental La 
Platina. Instituto de Investigaciones Agropecuarias. Boletin Divulgativo no. 52. 
38p. Span., 'us. 

l'liaseolus vulkaris. Production. Agronomic Cultivars.Cultivation. characters. Irrigation.
Weeding. Bacterioses. Mycoses. Viroses. Disease control. Chemical control. Injurious insects. 
Stored grain pests. Insect control. Chile. 

Major tactors determining bean yields are described for grain producers in order to assure a 
good production in bean-growing areas in Chile. Among these are environmental factors 
(temp., light., water, soil); land preparation (incorporation of OM, leveling, and weed
control): var. characteristics (growth habit and planting distances); planting systems; fertili
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zation rates; irrigation methods and frequencies; methods of weed control; and harvest 
and physiologicaloperations. Major fungal, bacterial, and viral diseases, nematodes, 


disorders are described along with methods for their control. A description is given of pests
 

found in the soil (Agrotis spp., lIylmva spp., l:lasmopalpus I 4noselhs); foliage (Plusiaslip.,
 
lpinolia aporema); and stored grain (Acanthosclid's obtectus). (Summar)' hY C.P.G. Trans.
 

by L.M.I.) D00 [00 1:00
 

0418 
17471 OIILANDIR, L.J.R. 1980. Research on haricot bean (PIhascolus i'olgaris 

L.) production in Ethiopia 1972-1976. Uppsala, Sweden, Swedish University of 

Agricultural Sciences. Department of 'lant Ilusbandry. Report no. 82. 288p. lngl., 

Sum. Engl., 131 Refs., Illus. 

Phaseohs rulgaris. Snap bean. l)evelopmental research. Cultivation. Planting. Timing. 

Weeding. Water requirements. Climatic requirements. Cultivars. Adaptation. Yields. Se

lection. Seed. Protein content. Ophiomysiaphaseoli.Seed treatment. Ethiopia. 

Research on haricot (I'hascolsvulgaris) in E-thiopia from 1972-76 is sumnarized. In field 

trials, yields 3 ties tite present av. agronomic yield of 0.7 t/ha were obtained using 

suitable cv. and cultural practices. The doubli ng of agronomic yield )y modifying traditional 
and disease attack were responsibletechnol ogy was envisaged. Variation in disease resistance 

fOr the differences il yield sllown by tile cv. tested. ariation in raintall affected yield in 

arid areas. The reduction of rutoff by soil iinaiiaeliielit to improve soil infiltration is 
max.suitable ior growing I. 1400-2000 

tetup. 30-32"C: av. min. temp. 10-12"('; and 350-500 min raintall in the 1st 70-100 days of 

growth. followsed by try weather. IIid %eeding 25-35 daV', atter stwine \%as usually 

sufticient. [lie applicatiomi of 40-70 kg P.0 andi 20 kg N/ha in the humid areas was 

adequate. R/hiz .obimi inoculation gave tit) positive eft ecs unless 'Iia.seolusbean1s had not 

been growi in the soil previously. hlle opi 111u111crop density was 300,000 p ants,'hta. 

suggested. A environment iln aris \s 1 ii ;ill.; av. 

Harvesting was successfil 'fter 70% of' tile pods hiad yelloevd until 10 days after all the 

seeds had hardened. The no. of hard-shelled beans wiich did uot readily Imbibe water was 

increased by early harvesting. l'arly so\siig of PJ*ru haris in the main rainy season gave the 

highest yield. (Sumoiarv by iehld Crop Abbstracts) DOO 101 

0419 

15248 ANI)RAI) .A., I . l )RI(IlUIZ G., If.; ARIVALO V., A.; MARTINEZ 

A., J.; DIAZ C., (. 1979. F cultivo del frijol dt temporal en el centro y sur del 

-stado de Guanajuato. (Rainptd heani cultiration in tit central an0d southern 

e t (;iofGta juato). M~xico, Ilistituto Nacional de Itivestigacionesregionis o. tiii' Sth 
Agropecuarias. ('entro tie Investigaciines Agr icolas de I Bajio. Seric CIA13 no. 

121. 2p. Span., Illus. 

Phaseohsvulgari:. Cultivation. Techmological package. Mexico. 

included heatl yields utnder raintfed conditions in the cen-Recotnitendations are to improve 

tral and southern regions of the state of (uanajuato, Mexico: land preparation; var. (Cana

rio 101, Canario 107, 1layoicx, Flor de Mayo, Rosita, Apaseo, and Negro Queretaro 78);
 

planting time, method, and density; fertilization; and weed, pest, and disease control.
 

(Summaryi h' . G. Trans. by I..l.1K) D00 

See also 0547 
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DOI Soil, Water, Climate and Fertilization 

0420
 
17349 SILVEIRA, P.M. DA; :ONSECA, 
 JR.; GUIMARAES, C.M. 1981. Consumo de .igua pelo feijio de 3a. 6poca irrigado por aspers~o. (Water absorption bybeans under sprinkler irrigation planted during winter). Goiinia-GO, Brasil, Empresa Brasileira de Pesquisa Agropecuria. Centro Nacional de Pesquisa Arroz, Feijio.
Comunicado T6cnico no. 9. 5p. Port., 4 Refs. 

Phaseohs iulgaris. Irrigation. Water requirements. Climatic requirements. Soil water. 
Timing. Brazil. 

Water requirements for bean var. Rio libagi planted during the winter were studied on aclay loam dark red li tosol at the ('entro Nacional tiePesquisa de Arroz, Feijfo, GO, Brazil.Precipitation ('), irrigation water (I), ru it iRj, drainage (1)), and the variation in soil waterstorage (AA) were determined in order to estimate real evapotranspiration (ETa) using the,
equation ira P + I - i I) i AA. I)ata were grouped in 7-day periods, except for thelatter which had 6 days fromt planting to harvest. Total consumptive use by evapotranspiration was 337.96 him, runoff 4.6 min. and drainage 10.1 rini. Av. consumptive use byevapotranspiration for bean winter cultivation was 3.5 niin/day. It is recommended to applyevery 7 days a water depth of 27 nin to satisfy crop requirements. Results are summarized
in table 'orrir. (Sutnmtari hy C.I. G. 1rans. h 1.M. F.) )01 

042117470 MILLAR, A.A.; ('llOtI)lURY, I.N. 1980. A model to define operationalirrigation frequency for maximum yield of crops. Turrialba 30(4):391-398. EngI.,
Sum. Port., Span., Engl., 20 Refs., Illus. 

Phascohs rulgaris. Irrigation. Water requirements. Soil water. Evapotranspiration. 

A model defining operational frequency for max. yield of crops is described. Plant responseto soil moisture conditions, soil water retention and transmission ciarac teristics, evapotranspiration and atmospheric demand were tire basic information used in the model.Results of the application of the mnodel for trinato ard Phaseohs i'ulgaris on sandy loamsoil are presented. The uItilizatioin if world data of the yield-water relationship of various
 
crop species is discussed. (,tithorss umariy) 1)01
 

042216447 GOI)OY, O.P. 1968. Adubaoo mineral do feijoeiro ('/haseohs vulgaris L.).fMineral J]rtiliatino *.Ih.an crops). Tese Livre Docencia. Piracicaba-SI', Brasil,Escola Superior tIe Agricultura Li tie Queiroz da Universidade tie S'io Paulo. 64p.
Port., Suri. Port., 38 Re Ms..Illis. 

Phaseohs riitdaris. N. P. K. Agricultural lime. Nutritional requirements. Climatic re
quirements. Productivity. Ixperiment design. Statistical analysis. Economics. Brazil. 
An expt. with bean var. Rosinlia was corducted at the lscula Superior de Agricultura Luizde Queiroz, SP, Brazil, on N, I', and K fertilization during 4 planting times in 3 crop yr.Twelve factorial trials were set up at 3 different sites, one with a basic application of 5 t 
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dolomitic limestone/ha, another with 2.5 t/ha, and one without the application of lime. N, 
P, and K fertilizers were applied each at rates of 0, 30, and 60 kg/ha. P and K were applied 
to the furrow at planting and N was applied half to the furrok at planting and the other half 
top dressed 17-25 days after plant emergence. Data on plant wt ., pod w. and nt., and grain 
wt. were registered. Highest production%was obtained %kith the rate of 2.5 t limestone/hla. 
Although N fertilization was not as c'onomlically productive as I', a response to N and P 
application was observed. (Summary h (.1.(; Trans. ly I..M..1 1)01 KOO 

0423 
16084 SMITTI. , ).A.; STANS-LL., J.R.; WILILIAI)SON, R.FII. 1974 . Cultural 
studies with snap beans. Athens, tiniversds' of Georgia. College of' Agriculture. 
lIxperinient Stations. Research Bulletin nto. 226. 22p. I ngl., Stint. Ingl., 30 Refs. 

I'hascohs rulearis. Snap bean. Cultivation. Spacing. Fertilizers. Irrigation. Water re
quirements. Ilarvestng. Agricultural equipment. Cultivars. Agronomic characters. Pods. 
Yields. Field experiments. USA. 

Results otf studies on snap bcans conducted durini 1973-76 in SI Coastal Plain, Georgia, 
USA to adapt cultural practices est:iblished in other areas andi develop new cultural Methods 
according to regional retuirents are sunllarized. Recommendations ire c!iven on aspects 
of production and mana gelelnt rich its Need tlualIt) , soil preparation, var. selectio n, plant 
populatitn and arrangemenic t, irri:atioti. tcrtili/aton.tt and harvestiic. Desirable character
istiCs Of these var. inclUdC: I1I hilihtpod protluction; (2) erect pl.-it grow.th: (3) low re
sistance to pod detachment aid 14 disease resistance. lie eliciency of niecltanical harvest 
is determined hy the type )I plant grtts th along \with the frequent check atnd adjustment 
ot neclianical harvesters. laI les are included oin the results ti the expt. (Suinartl hy C'. 
(. T*ratis. hv I... I.) l)1)o1 2 

0424 
17484 MACK, lI.J.; VARSI VI LI), G.\%. 1982 Response of bush snap beans 
(Phaseolts iulgarts L.) to irrigation and plant d,.asity. Jouinal of the American 
Society r IHorticultural Scicnce 107(2):286-290. Ingl., Sui. L:ugl., 15 Refs., 
Illus. 

Phaseolus vulgaris. Snap bean. Irrigation. Soil water. Water requirements. Spacing. Fibre 
content. Pods. Seeds. Yields. Cultivars. Bush bean. USA. 

Yields tf stiap fbean pods \\ cre inkrcased h irri gatioo and plant density in 4 field expt. at 
the Orcgtn State U. Vegetable Research laritn (USA). Ilighest yielIs were obtained with the 
-0.6 bar soil water pttential reginie \%hich represented renmioval tif 40-45'0 f the available 
soil \%ater at 30) cm depth. Yields %\ere toseNt with the -2.5 lars stil water potential which 
represented 65-79% \\,ater rentoval. An av. tit 60% more i\sater applied to the -0.6 bar than 
the -2.5 biars treatment increased ields app iri. 54' ,i Yields were usually internediate with 
the -1.0 bar soil water potential representine 50-55% available stil \\ ater remntoval. Two cv. 
were used in 2 of the cspt. aid respoded ditferCntl tt irrigation. Yield it Oregon 1604 
was higher tha that tf Galamiir \kith -0(.6 lar soil stater pttential but was tmer than 
Galantrr s itli -2.5 bars. Yield if )regon 1604 averiged 27% higher in square a rrangement 
than in 91 cm ross\s and the increase \as greater tor the high tI an for tle Iow poplation 

2density tien ctmpared in e\pt. Yield .as 20% higher f r high te nsity tf43 plants/tm1 

than for his denisity of' 21.5 plantN/is m. Yields tif 2 cv. in 2 e pt. averaged 67'/ higher in 
high density (40-57 plants/iii ) than in hsw dei'ity f20-33 plants/iii ) plantings. 'lliere were 
ito consistent irrigation x density intetactitos. Usiially there \sas a intre rapid depletion of 
soil water for higli density than fttr los density. liber in canned sieve size 5 pods was higher 
in Oregon 1604 at -2.5 bars soil water potential than fort GalaImttr. but at the -0.6 bar soil 
%saterpotential regime, the am unt oft fiber %%as similar in the 2 cv. Percent of pod wt. 
attributed to seed and % fiber \scie usually highest at -2.5 stil water potential. Aluthor's 
suniary) )O I 1)2 
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042517404 (ARI1-1-1. \M.L.C.: I AIII., II.; T[IXIHR.\, J..'. 1981. 'feito do flibog~nio no teor de proteina e composiiiio em aaolloicidos de sementes de feij~o.(Ef'ijei o.1nit', ctvt (on protein otetllfl attd dllilo acidIolliposition of hean seeds).Pesquisa Agropectiria lBrasileira 10(6): 795-799. Port., Suni. Port., lngi.. 18 Rets. 
I'hascohsriularis.N. Fertiliiers. Plant nutrition. Amino acids. Seed. Analysis. lrazil. 
Greenhouse and tielld cpt. it tit (entro I \ptl. tie(',inpillas, SP',Brazil, were conductedwith hca cv. Aroana in order to stud't ile t tit' N O1iprotein coltellt of seCds. InItilegreenlhouse, teilplants %Crc cultlated ii pots, \%ithvertniculite and irri ated s\ith nutrientsolutitoi con tainin'L! 7). 2 10. antd 3t pp0m N. Ilithe Iield. N \\;Is topldressed illthe form of'NIl, NO_, at rates ot (I, 5it, anid 100 ki/ha, ,atfle tltOmelllL: stile. Protein Cnttenit illtieseeds at hlarvest \ as 24.7. 27.6. and 33.7!, resp. for levels of 70, 210, and (30 ppm. Ili thefield,100 k, \ 1harCsNlted "in lltcrcaes of 27.8, 20.7, and 28.1 , risp. i total N. prottcin-N,alld liOIlprotleI-.' Oiliti-Nti M-hen coinpared \ith check. N applicatiton increased Iysine,c'stile, and uLetine Contents and red(Illd thatt f valillte, thillCu1tii, alld iiet., while
phtcntylalalttiiii ,i stit(ltiitt . i.Oiitttts 5 lttC 'ALit'lit d . uthor's Vtl larv') I))1 1101 

)42617483 lflt'N( NM. 1970. %etodologia simulttinea de screening por laeficienciaen eluso de bajos niveles Lie 'osforo y por latolerancia a toicidad de aluminio ymanganeso en suclis adversos para frfjol (Pha'ohlus vtdgar( [I..(Simltan eousscrectu m 'tin ' t( 'it/l) oir f ' i a tvntt low phosp(horus le''els and Jortol'ratucu to alhnomt on, a n vdelmltLex'io'xcitvmi in fa iorah/l( fr healt cultiiattoWt, (AI, (o-h,tiua, ('tttr( hltcriiicioiial tit',.\ricultura I ropical. 41 p. Spant.,
37 Re.,, Illus. 

l'taseolusidla'zut I'.Mineral deficiencies. A l.in. loxicity. Ilost-plant resistance.Agronomic characters. (ultisars. Selection. Agricultural lime. Soil reactions. pII. Yields.
Statistical analysis. ield e\periments. (lombia.
 

A descnlptlloi IN til ot a ia t lltaitOiis st-'tI iii" Inc tlo \ deelped to IlI evaluatethe eliicly' a1ns ItllICI0 inthe tole'rdlkle It)\%StillI tid ilt'r'sti)llse 0ti,dtlitii al I, (2) evaluate11)AI aMid Mll 10\11'mi nd:tltheamlrespoml'e titliln,.pL(3) idenltify efficient/
responsise plants. an I 41 rit'ttititld ((utstliting ttdtcrials for breedin. SIlle introductory ntits oit the naitllre ti P, Al. and M llttl their interrelationships %ith the plantsoil .\s t'llalC gusIii alotL \\it llsoite aspects 
 otl soils I hean-grt-\\rzig reeoito il L.A.atetials akre 'lassititl as ClICItirt ald itl0iCI'itll l iletebasis ol Ileaiyield. l'hi' Agronomy(entrOP,'raimllat ie I Ititerlaciotal the Agrictiltlra Irolpic'al Car'i1s (((tI cfrlening tLinderfiehl totlltlls snicT tileplait udeTlaids a greater amoutnt tlPdliring tli pod tilling stage.IIle apphcth(lll llerctt lIvels of lime aaln
eio S Mit tld AI to(\ikItI to he dtermiined;
toleratnt anid sitseehl t ht ean ilaterials are plaiteud atid cotipared Stress level for P aredetertlittl by a graiphic: relatillgthe iLt'lds (1th different materials used \kilthe diterentsoil P levels' the sltres lecel hi i,l ifil t bte lie tlittctie's iiiio t tiet aterials areitllst narked. .\it'\lt. destin thir llalltaltcotLs slt-eClllg neliitilitis His-l aspects Ott SOil
preplaratitti detlsitII,Ld Lo,\ tt halots. I or tile1lit'llu~gital eidUatioti data requireditclilde liss It 
 l lositlrilng, Mitl tlI s t0 ]IvIItSligical
nlaturiv , for \ld miahis tit no. ot.iLt plaits liaresteid ito. of tilled pods)Il,iint, no. of pods/

iiiplat, id YieldIl gIll" aie r lniriId. Ill aitiltlllto flie statisticul anlIsisstaiility Of olfdata. yieldeldic
eac lii la is atial./t'd. PIlMt tAll te ll l iditto 4 groups (titltle hasis (it 2ATillete-rs. ntIlI ,t. obltlld \ihftcreeniig data: efllcient \tithI(r a\\ithoultgood
rc"-.-; u.nitIluelet \ itli ol k ilhollt d tcood res"plnse. 
 Ilibl's auitl graphics illstraiting thew,1!:,.art iticluded {. 'ulninari l (t.oIn lo . (i'/ (.., 1))1 (DlI 
)t42 

17762 lAI)JI, M.: II )I N. J.;IIASS IAN I. 1982. Ilict du dulicit en cau dusol stir Ievapotranspirationtit laprut)uctim de ftveroles: uine6valuation de nod&
oJ watf'tI 


dltti(n In fitl/u 'ant\:ahi/atiotn o.1ntodtli). .lIOtl 


les.([:i r. iil d'lie it oti i.raor/ntali. nd1101oh iri' loaftr pro.
((lic 20): 213-2 18. I'r. SumIn. 

I r., I ngl.. 24 Refs.. Illus. 
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Phaseolus vulgarih. Soil moisture. Evapotranspiration. Dry matter. Irrigation. Water re
quirements (plant). Shoots. Growth. 

A situmulta netous determination was made of the effect of limiting soil water on evapotranspi
ration and oilI)NI produc tion illfield beans. The crop was grown in cylinders of hinmic 
sandy soil at 4 levels ot irrigationL and under controlled cliiatological conditions. The 

pattern of evapotranspiration was measured by weighitg the coluins and by periodic -y-ray 
the profile. %%:asscanlling of mtoisture Shoot growtt rate determiined by frequent plant 

samnpling durintg tile growing seaso n. File observed evalpotranspiration and grow tlhrates 
utinder the 4 irrigationl treatilicilts \kere used to test sone fairly simple prediction models 
into which different groth paraillneters call easily be incor porated. (lllithor's sit oiiarv)
1)01 ('1)2 

0428 
17489 IIAMMONID IL. 1977. Effectiveness of phosphate rocks in Colombian 
soils as measured by crop response and soil phosphorus levels. Ph11). Tiesis. last 
Lansing, Michin State linisersit'. 193p. Ingl.. Sun. Ingl., 57 Refs., Illus. 

Phasi'olus rulgaris. P. Fertilizers. Manures. Analysis. Soil requirements. Soil analysis. Soils. 
p1l. Nutrient absorption. Timing. Yields. FExperiment design. Statistical analysis. Colombia. 

Seven phtosphate rocks from the USA, (olombia. Peru, and luttisia \\ere coinpared with 

triple superphosphate and/or basic sla as sources of 1 *.A greenlouse expt. with /'alliCwui 
MaXItMni, a field expt. wilth Csis.aJ usine anlacid t)xisol tleficient in I. and a ield expt. 

%tithi bean var. Iluasano 11 588 oii an acid Andosol deficient iii I and with an initial pilof 

4.9 \,ere conducted. In all 3 cxpt. tile correlatiot betwecin citrate soluble 1t in the phosphate 

rocks ald yilad and 1 uptake %%as liiehly signilicant aid increased ssitli intcreasing application 

rates. In the expi. bean, t agricultura1h liiliestomle applied per ha, 42 days\Ni:h 4.7 s;,as 

before plaiting to ra, e soil pIt tt 55.Xt planting, all soutrces oftP were broadcast at rates 
of 50, 1)0. 200, anid 40i kLeP/ha and incorporated into the soil it a dtepth of approx. 12 cii 

with a rototiller. A basic tertilter ot 8I kg N, 40 kg K. 5 kg Mg, and I kg It was also applied 

per ha. Beans were planted in 3.15 x 5.5 illplots, with 45 cii let%een rows, ina split plot 
design \%ith4 replications and levels tif application as the inain plots adt sources of P as die 

subplots. ltiesame heanl var. was replanted and triple superptiosphate \%as reapplied to the 

samne plots at the saie rate usetl betore: the treatilents involving phosphate rock and 

remaining triple superphtsplia teplots did not receive atlitital It and were used to evaluate 

residual '. len raldonil, selected plants \%ere collected 30 days after planting and 5 

ralidtntllv selCttdI plantS were collected 65 davs ,iter plaiiting to analyze It content. In the 
1st crop ttf beans av. yilChls to all sources were increased 64, 76, 115, and 138% by appli
catitos (tt 50, 111),200, and 4110 kg /la, resp. The set of plots sshich received 2 appli

ca tittns tt triple superpliosphate produced higher yields than those with residual triple 

supertlhost hate. P.,applicatiOi .icltllC significantly higher only at the 100 id 200 kg P/ha 

rates. I-or allources except p)hosphate rock frontl Iluila (Combia), the yields obtained 

iilthe 21d cilp s,ere hiighiCi tha1 those obtained in the 1st crop. (Sttnnlaril bi C.P.C(. Trans. 
hY.v ..) DOl 1 ('0 
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F

17495 L.AUI , ).A. 1982. oliar fertilization of dry beans with Zn and NPKS. 
Agronotty Journtal 74(2 : 33t)-344. lngl.. Sumti. I ngl., 13 Refs., Ills. 

I thaseo leaves. N. P. K. S. /n. Plant assimilation. Plant tissues. Seed.lt ari. Fertilizers. 

Mineral content. liming. Ievelopmental stages. Yields. 

In response to increasin e roner use it foliar tertilizatioi, field expt. were conducted frotmt 

1977-79 to evaluate the etffcts of Zi and NI'KS foliar fertilizatioi Of dry bean cv. Rufus on 

ntutrieint COIt'll. ini the tissue ald O yieltd. (otniiercial Zn lorltillatiois of ZnS041 

ZnI1) IA, NZn, and ZnIK %oere sprayed at gr ow ti stages ranging from early vegetative (V4 I 

to early blooni I,). loliar NPKS was att.ro fron full bloomapplied \thstages ranging 

21 



(R2) to fully expanded seed (R7). loliar Zn and NPK iwere applied either separately ortogether iii combination treatments. "1itroughout the stu ly there was no yield increase fromfoliar-applied Zn when soil Zn was adequate. There %,.asa yield increase over the untreatedcheck in 1978 but not in 1979. No consistent di tterences in bean yields were observedamong ZnSO, , ZnI'I)TA, NZn, or ZnKP. St'gc of growth at which the foliar tertilizationwas applied did llot affect yield response. Ai, foliar Zn treatments increased plant tissue Znexcept at growth stage V4 which htadinstitl'icient foliage to intercept the spray. Similartissue Zn concn. resulted from foliarZnSO , Zn FIiTA, and ZnKP. lie NZn material,containing Zn dissolved in a solution of urea, ailllltiull, and nitrate N, consistentlyresulted in about 2-1old greater tissue Zn than fileother Zn materials. Concn. of N, P, X,and Zn in the bean seed were not otnsistently aflected bi,toliar applications of ZnNPKS. Even 2-tolt to 4-told differences in .le 
or 

plant Zn concn. did not alTect seed Zncoiichi. (,Iutho)r s so notartv) [)111( ()I 
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17727 PISSANIIA, G.G.: PItNTI.ADO, A. lIt: F. 
 1982. Ffeito deN, Pe calagemsobre a cultura de feijio. (1:'.ijct o] A', P,and limitg o becan mltivation). PesquisaAgropecu:iria Iirasileira. Serie Agronomi a 17(3):375-379. Port., Sum. Port., Engl.,
16 Rets. 

lltaseolus ri'aris.lertilizers. N. P. Agricultural lime. Soils. Income. Brazil. 

A field expt. %kithbeans was condtci.d ii a red yelloss podz ilic soil,Itaguai series, at theU. lederal Rural do Rio de Janeiro, SP, Brazil. A 5' f;ctoria design was used with 5dittereti rates cach of N, I, and lime tor a total of 125 treatmncts. Statistical analysis of theresults shlitoet sigitificalt linear ait quadratic efects for Panid tittear effects for inning andgrain production. Max. bean prodtction (1357.22 ki!/ha) N as obtained with 259.5 kg P/ha.These ilcrcases, dLoe to te sigi c.tit effects if 11and ]line, proved to economically important for lariters. The optimum ecoinomic rate \was estimted at 151.8 kg P/ha, presentingprofits of Cr$ 8337.57 and (rS 2458.53/ha, resp., inthe presence 14 t/ha) and in the
absence of thlomitic limtestote. (.ltithor'y txo t
mart) DO1 

0,131
 
17488 )DRAKI, S.R.; SILBII.RNAGI 

4 
L, M. 1982. The influence of irrigation androw spn 'ing on the quality of processed snap beans. Journal of the AmericanSociety I'jIlorticultural Science 107():239-242. Ingl., Sum. Iingi., 17 Refs. 

11haseolus vulgaris. Snal , bean. Canned beans. Irrigation. Spacing. Nutritive value. Nutrientloss. Water stress. Water coiotent. Vitamin content. Pods. 

Irrigation iiethod anid row pacing hiad a significant influence ott the quality of fresh,canned, and frozen snap beans. Sprinkle itrigated tresh and canned snap beans containedmore ascorbic acid than rillirrigated snap beans. Rill irrigated snap beans had more intensecolor, lower shear valitues, lessturbid brine, aitd lessdrained wt. loss. (antined snap beansgrown its inarrow rows had Iess(]railled wt. oss than snapl eans fromin wide rows. Frozensnap )calls narro\frti rows had ttore drip loss, less nmoisture, increased soluble solids andascorbic acid content than those 'rimi wide rows. Under tte conlitions of this study, rillirrigated snap bCails anid snap Iscans grosn in narross rows did have quality ad'antages oversprinkle irrigated snap beans and siap Ieans grossni inl ide ro\s. (.1luthior stoItnary) 1)01
C03 

(1432
17759 VIIARA, C.: SILVA, (.C. )A; (IIA;AS, I.M. 1981. 'Negrito 897',outrocultivar de fcij~o preto para a Zona da Nlata de Minas Gerais. (Ne'grito 8 97anotherblack bean cultivar ,or the .oha ila Mata area ol Minas Gcrais). Revista Ceres 28
(158):373-382. Port.. Sum.Port., Fngl., 12 Ret's. 

22 



Phaseolus i'ulgaris. Cultivars. Seed characters. Plant habit. Yields. Adaptation. Uromyces 
phascoli. Colh'totrichum lidemurthianum. Bean common mosaic virus. l.mpoasca kraemeri. 
Ilost-plant resistance. Brazil. 

Bean cv. S-I 82-N is recoinminc ndcd as another alternative to tie small black-seeded type for 
the Zona da Mata area in Brazil. It has been renanlied Negrito 897. It is productive and 
presents a tall and erect plant type. with god resistance to ldging, which lakes it especial
ly adapted to rainy season plaittings anid inechliaical harvesting. It is susceptible to angular 
leaf spot Ulsariop.si griwola) and shows intcnlerdiate resistancec to rust IUromri-cesphaseoli 
var. tijtica). It is resistant to lI(MV anti titracnse (Colhltotrichupri litdetmtrthiantum)and 
presents intct e diatc resistance to lealliii pers U:m)poasra kraemeri). (Surnrrar b)' 
.Ahstract.s oil Irolitcal .Ilrt i', IMI 
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17413 SARKAR, AN.; \WYN JONI[S, R.(.. 1982. Influence of rhizosplere on the 
nutrient status of d\warf F-rench beans. 'lant antd Soil 0r4:369-380. I ngl., Suni. 
I tel.. 28 Refs. Illus. 

IPhascolu i'uearm. Snap heans. Seedlings. Rhizospherc. Gro\sh-chamnber experiments. ptl. 
Nutrient absorption. N. 1'. Shoots. 

Irench bean scehil.t's ,ro mi oni cholime, aminiiacal, and nitrate flims oi N together with 
etlulilsllt basal iplillcatioll of ais Kll P(), %tere tested fto nutrient uptake frot the 
rlriosplire inder standard !ro%% th chamber Lot.dillttlS. Statistical tests il soil (rhizosphere 
alld ll-rlll.'osplhtcre) at plit1 (tot aid shoot) jc~ealcd that %withthe exception of P, 
lesels I All otIIr Cstlltititd iracroli Na*, K', (.'2 *, Mg' ') ald nicronutrients (C *, Mn2 , 
/n11") re smrtitcaurtly claned alter 42 dlays 'rmth is coIttpared \kith 21 day growth

1
periol. lhr uptake ito shootlso Na'. K. ', Zi 2 ,and II.1PO. and higher 
biolliass itculilaatioll II thc rhiztNsplreie associated mih Ithier rltizosphere p1l. The 
uptake ot (i' oid Mi,' titctased s\itl higher rlitosphere pll. While aninioniacal and 
chtolitte 11tt11', dhCl'ied rhl/osphere p1 tdit icreiscil tIre P'uptake, nitrate forin reversed 

1 'il sisiiticaillit rim 

hihter t Mni", 

t11 rC shlroin ritl i ce rcIAliiiship tI \eeen shoot phosphate arid rlizosphere 
ll. ('a aid I e scre issocitted ssirli air inhibition ot thc trarislocatirtn of P frot root to 

showt. Ilomcse ri( causal relatiousils could be established. BIlt shou \I. aid shoot P 
cnteit \\'r losels aSSociAted \itli nio. of rhlitosplherc soil paramtteters. (,lIutlrors Stum
inart) 1ill (m 
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17499 MAIIAI)..I. l()S S ; JtNl)t] IR.A NI"[lO, A., (;UID)IS, (G.A. Dt A.; 
RI lI NIJI , PM. IlI 1''). Ifeitos de tfsforo, niolibdnio e cobalto sobre o 
feijoeirti-c.'inuin (Ih ,,his riikearus L.), cultivado em osissohs. {h]ffi'ut of 
p/nisp/ti m olt /0,li/ 1i11'nitaid cobalt il cwiaton ha grow iii Oxisol.). Ci ricia 
e Pritica 3i h1 Port., Sumi. 25 Rets.(1 -lh. 'urt.. I nigl.. 

I'has'ohi ruk'rrv. Fertilizers. P1.'on.Mt. Microinutrients. Yields. Brazil. 

Av. eommnrol hcart telI iII Bracil Is (,l)I (6)h-7(lj( k I/Iaoittrder to study \ays ,if1increasing 

yield, cllccls ofI P. Mo. aid (' liessielis moilibeans rmito\ itt 2 i.atosiils ssere evaliated. 

Iertilizers uCic applied at t1e ltIllmin rates: (I aid 20)0) kg I'/ha , I aid 13 g lr/ha, and 0 
a0d 1.25 r ('ilia. P aplilica1tiits ir1lcased yields hy 1101.72% (1115 kg/lba) and 
46.85% 620i ksgilia), resp.it I arias aid 'I rss iPtnlas I. Yields \ere not affected by NI 
aid (O drcsirIgs. r,Siamnarri' /it' I lbsiratr' oi I'rpic'aI ,1Arititltnrt) )M)] 

0435 

175(11 RAI III I, (.: 01)1 RINI", I I.\V.;MI, J. 1981. Influence of extfere 

K:Na ratios and high sstirsrate salinity on int imetiabolisim of crops differing in 
salt tolerarice. I . K/Na effects nit gro\hi, inheral ill take and distributiion of 
eCNtretic salt Itolerantce crip species. Joirial if Plaitl Nutiritn 3(6):967-986. Ingl., 
Stun. Itngl., 65 Refs., Illus. 

23 

http:Ulsariop.si


Phaseolus 'ulgaris. Dwarf beans. Nutrient solution. Salinity. K. Na. Growth. Nutrientabsorption. Mineral content. German Federal Republic. 

Growth and mineral distribution in bush beans and sugar beets in response to salt tolerancewere studied in water culture expt. carried out under controlled conditions. Ion-specificeffects of extreme K:Naratios, supplying (I and sulfate counter ions, at a high level ofsalinization (80 meq/l) were investigated. No specific effects on the rate of either plantspecies were observed. Ratios in uptake and translocation were more affected than the totalmineral content. As a result of Na exclusion from leaves of salt-snsitive bush beans,theinternal K:Na ratio was extremely high whereas the K:Na ratio in salt-tolerant sugar beetplants %kassimilar to the K:Na ratios supplicd. Divalent cations in the leaves ot both plantspecies were suppressed by Ion antagonism. The level of Cl accumulated was closely relatedto the K uptake of both crops. Comparing both plant species, beans already react todisorder of ion regulation during the time of treatment, whereas sugar beets balanced theirionic uptake and translocation. This ionic imbalance of sensitive beans might affect variousmetabolic pathways which together result in the tolerance to salinity of the species.
(Summary' b' Jertilizers A hstracts) D0 1 CO 1 

043617790 1:SCALANTI: I., lA.S.; KOIIASIII-SIIIBATA, J. :GOMFZ R., O.1. 1980.-fecto del sombreado artificial en tres tpocas a partir de la floraci6n sobre el rendimiento en semillas y sus componentes Jel frijol (Phaseolits 'ulttgaris L.). /i:'ffect ofartificial shading during three periods alter the initiationoflowering on seed ieldan1 i'ield cornpolcnts of tbcans). Agroc,,"icia I(,lexico) 42:5-16. Spar., Sum. Span.,
lIngi., 14 Rcf\s., Illus. 

Phaseolus rulgaris. Field experiments. Flowering. Solar radiation. Seed prxluction. Yields. 
Yield componen ts. Mexico. 

The effect of' 76, 55, 50, aMid 42% artificial shading during the beginning, middle, and endof the flowkering period on yiehl anId yield components in bean var. Michoacin I 2-A-3 wasstudied in 1975, 1977, and 1978 under field conditions in Xalostoc and Chapingo, Mexico.The control, 0%, coisiSted of plants xvithiout shade. In 1975, a period of shade of 7-28 dayswas used. In 77 and 1978 each period was equivalent to 90 ti of bright sunlight. Tile seedyield/plant 'a, yield components, no. of seeIs/pllan, and seed size were not affected byshading. Coin ponents like tie no. of pods that contain seeds (at maturity /plant and theno. of seeds/pod xere affected by shading oinly in 1977 and 1978. An increase in the valueof one comiponent wxas accompanied by a decrease in the value of the other, so the yieldremaiiied unchanged, deolliSitratiig' tile opera tiOi a CtlIIpeIsatiOn mechanisml amongof 
yield components. Tle no. ot enpiy pods and the no. of aborted seeds at harvest showedsignificant dil erences Litle to shading 1977 and 1978), while the io. of abscised repro
ductive organs did not I1978). (Author's stlnitar.)D01 

0437,15883 I)1ILUI'ONNI C. 1981. Bean production in llurundi. In Regional Workshop on Potential for iI'el lBeaiis in Ilastern Africa, Lilongwe, Malawi, 1980.Proceedings. (ali, Cotombia, Cenro Internacional de Agricultura Tropical. Series 
03111-I. pp.30-34. I llu.Ittus. 

IPhascolus i'tlgaris. Climatic requirements. Research. Plests. Bumndi. 

The iiportaneCL Of taiT ixII l tuiiilidi (AliCja) i brietly analyzed; 120,000 t (try beans are
produced per yi on approx. 240,01(0 ha duriing 3 scasoins: Oct.-Dec., Fet.-Nay, and June-Sept. ,Major factor., himitiing prtluctio are described: climatic (soils, rainfall), phytopathological [anthracitioe Wil(lhtotri i'htn lintl niuthiantu and aphids (Aphis .abae)], and
phenotypical factors; aspects of raesearch ant extension carried out by the l)epartnent ofAgronomy of the Ministry of' Agriculture and Aninmial Production are also included. Aspects 
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of he research program of tie Agronomic Science Institute are listed: var. selection, 
preliminary and final trials of selected var., and distribution of new var. (Summary by F.C. 
Trans. by'L..FI.J") D01 

0438 
17794 LIGI:RO, F.;LLUCII, C. 1982. Macronutrient content in leaves of bean 
plants (Phaseolus rtulIari.v L.) grown with different rates of N/S as fertilizers. 
Plant and Soil 65:421-424. lngl., Sum. Fngl., 21 Ref's. 

Phascolhs rulgaris.Fertilizers. N. S. Yields. Leaf area. Leaves. Mineral content. Dry matter. 

The effect of"increasing rates of N a ntdS as fertilizers oin the yieId, leaf area, and N, P,S, Ca, 
Mg, NC) -, and SO content inleaves of bcans were studied in a hydroponic culture expt.4 
Under greenhou1se coditions. Bean plants resp1onded significantly to all treatments with 
different N/S ratios. When plants grew N, Ca, andwith high N/S ratios, the leaf content (ft' 

= 

NO - increased wtile the content oifK, 1,and S)4 decreased. IHowever, optimal yield and3 

leaf area \%ere itot obtained. Optinial leaf and fr it I)M \was obtained at N/S ratio value of 
1.41. Whet lower N/S rates were uSef, optitial leaf and fruit )M was only observed when 
the leaf N/S ratio was between 15-16. At high sultate levels inthe totrient solution there is 
no interactiot with nitrate which is easily observed, resulting it an increase itt yield. Ail 
interaction betcen nitrate and solttate inthe nitricnt solittio iwas fo nd at a N/S ratio of 
0.81 which produced inleaves a synergic effect between P-K, ait antagotnistic effect bet ,eeit 
N-P and N-K. anitd a Iower yield. (Authors suimmttar') )01 ('0I 

0439 
17747 WALLA(T , l).I1. 1978. Adaptation of 'Ihascols to different environ
meits. In Sitnitlerfield. R.J. Bunting, A.l.. cds. International Leguie Conference, 
Kew, FInglait, 1978. Advances itt leguie science. Proceedings. Kew, l-ngland, 
Royal Botaiical Gartens. v.1, pp.349-357. ligt., Suit. Engl., 87 Refs., Illus. 

t/iastols rtolgaris. Adaptation. Ilant geography. Radiation. Photoperiod. Temperature. 
Soil moisture. Yields. 

A t revie\% of literature ot Growth of P. rulgarisomprehcntsive I'hascolus t'ulgaris is given. 
is favored by Tnoderaie air tetip.,.wartit soils, and adequate soil water but is restricted by 
Cold Or fi0t te it .,.difcielit or excessive \kater (especially the latter). and is not strongly 
i1ttiutlfaled hy irr:liatinm. .Me: temp. and daN,/night tetip. differences interact with 
dayletglgth to regulate coittinCd ielooletit Of . initiated floral buds, titie frotdiC sowing 
to the appearnitce of' floss ers, axillary branicl prodtctitn, tit). aindlrea iflleaves, sten 
thickness and lcnglth, Ill, entdo~gctouts horttiote atltl Lfuratioi. \Warnitetip.,COitei., crop 
long diay.atd especially the interaction between these factors, cause supposedly 
phtotoperioi-illlStivi liltes to 1ouver toil mature earlier. whereas they delay flowering 
atid tiatiritv of setsitive lines. SiIsitiVit to Ihototcrioi is Utnder genetic control; about 
40% of bean linesare ittsentttive and the remaining are 'ensitive. (Atttor's suimtary) 
D01
 

See also 0387 0393 0394 0472 0475 0483 0486 0487 0510 0535 
0563 0568 0571 
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D02 	 Cultivation Practices: Planting, Weed Control 
and Harvesting 

0440
 
17406 RI:IS, M.S.; VIIIRA, ('.; BOLSANILLO, 
 J. 1979. feitos de populaqesde plantas sobre cultivates de feijio ('haseolus ruolgaris L.) de crescimento determinado. (l:'fcct Oj p/l pspnlationis5)11dct'rmninatc,hean cultirars). Revista Ceres 26
(147):474-480, Port., Sum. Port., .ngl. II Rcts. 

Phascohis ru/aris. Cultivars, Dwarf beans. Spacing. Climatic requirements. Yield com
ponents. Yields. Brazil. 

In 2 trials ill Viosa, NI(;, Brazil, during 1976-78. bean cv. M:ilteigto Iosco 11, Sacav61i650, and Prcto 53 (the 1st taking 80-85 ta s to inatitrit- and the others 65-70 days) wereill rossN 50 cmn spart At densities of' 12, 17, or 22 sceds/in of row on 
sown 	

2 dates ill the vetseasoll and 2 ill tile dry seasoni. The highest seed viel d in the sset season was obtained frontSacavnii 	 650 and in the dry season from Nlanteig,;o Isosco II anld Sacavni 650. There wereno significant dillerestcc iii vie d bet\wecn sso5\iig densities in tie wet season, but thedensity 	 of 12 seds/lul gave the los\est yield ill tle dry 	 season. (Sninmiart h Field Crop
.Ahstracts)1)02 )05 

044117407 	 IOMlPKINS, 1I.).; NIULI.INS, C.A.;NIl RRYMAN, .M.; JEIITRY, L.S.1979. 	 lEffects of seedbed preparation and herbicides on weed control in snapbeans. Tennessce Farm and IlIone Science 111:21 23. Fngl., 4 Refs., Illus. 

Phaseols r'ish4aris Snap bean. Soil requirement s. Soil conservation practices. Ilerbicides.
Weeds. Weeding. Yields. USA. 

lin 1978, 	 trials ssere COsitdtcted at the Plateau l_\pt. Station l the L.of Tennessee, Crossville(USA) to e'aluate the effoctivencss of" selected herbicides and herbicide conbiniations forcontrolling %ceids lit snap Itean var. Iarly Gallatin, planted wsith 4 different nethods ofseedbed preparation. Plantilgs were timade ol Jitne 21 nd 29, and July 7 on a flartsells sandyloam soil. A split plot expt. design replicated 3 tinies at each plaiiting dlate wsas used. Conventional preparation consisted of' inoldtOai l plhsilig 	to a depth of 15.25 cm in th . springand 2 trips with i a po\\ercd harrow betore p iting. Treatment 2 used a powsered harrow tostir the 	 top 12.7 cut of soil tx\ice. The otter treatments ssere seeded in sod using a noti-tillunit eqoiped with fluted coilters. 'I li0e crCli ppCl 10 da ys bel'ore planting with it rotary
inower and 0.678 kg paraqluat/lia \sas applied to otie grotip and 3.24 kg glyphosate/lia to the
other. 	 Seveni herbicide treatments %%ere also broadcast applied after planting 	 includingparaquLat, glypliosate, diiioseb, inetolacthlor, peiidinetlialiii, and bcintazon, alone or cornbilied at different rates. lrcdsminant weeds aniong 4 grass species andI61i broadleaf species
were i)tstaria sanXsiinalis,S 
 taria ririos, I'anicioai dicholotillormin,AImbrosia artemisilolia,
and , inaran thlns rctrolhxnvs. Tlie iiielhttd 
 otf scedhed preparation did nout affect the cliemical coiiitrosl tf the 5 predottinant weet species; howsever, it S\a i a siylilicanl Ifactor ill controlling sonic tither species as cllLipa'Cd \kith nst-till 
 iits. (iCillical control [or the predoiniiiant species varied osin 77-98%. (tombiniing ditiosc with either iietolaclto r or pendiniethalin increased %Ceti control to 96 and 92%, rcsp. Yield was significantly less ill no-tillplots. II owever, herbicide treatmcit did not significantly atfect yiclds. Tables are given onthe trcatients and di ffereiit results obtained. (Stntari hi ('.'.(;. Trans. b' L.M.I.) D02 
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0442 

17408 GROOT, W. Di: KITIVO, D.K.; lIMO. J.K.; NYANGIRI, I,.N.;TIAM-
BATI, ll.N. 1981. Effect of tine of weeding on yields of ftodbeans in Kenya. 
Tlhika, Kenya. National .orticultural Research Station. Ik-chnical Bulletin no. 1. 
7p. FI[gl., Sum. I riel., 12 Reis., illus. 

Phas'ohsrtdgaris. Weeding. Timing. Yields. Field experim enis. Kenya. 

Weedinw trials were carried nOt hloritle 3 trrc-' CIItV seasons at 4 arierlrtural stations ill 
Kenya to deterine tire mill. II ILid Optilum Of hrlldIrirriel turns'eiIrS ,equired for good 
bean yields. Bearn var..\i. ezi Iola \ks usedLt iKatimrtai iIId Rose ctco K74 at I linri, Kisii, 
and Kakaneiga. ]lie io. Of pl:its'pllot %%asircorded 2 k. !tHer cireLellce and Litharvest. 

lie Ist expt. oillkirsted of 12 treatments replia'ted. 41Iirs , iuiit iar tlmive hock desii. 
lreartnents varried I'rm 0-4 \.eedi1S it itier.ilI II it), IS, Or 21 drs. Iratints ill tile 
follo ing 2 pilntir [C reducdCL too8 alid the Ilk. Ot Iep'lrti')l' , ii ,reased 6., Seasons \ . 
A first cedirlri 2(0 p r.ier %eLISI'ittlll to he I, n 1ell irrIll lIreis. Il\%, at diyS ialter tCr(,'1 '11lCl'-'C r 
areas \%ith Illleditlll to hinh rainillari crop cr\21M\1 I.V-, dal a 2nd \\edingIh priod 
appro. 21) days lt'er tile Ill ()le pr)ove'd to ire Ic,.csar rrerraior toh farmers 
aLrebased o r these results. Iriarimlc ill irmind that as a I IrSteprOf 'c l \ccid colillol, pl:antinrg 
shoulid Ire trie ill a \.eci-t're e n iollment e' . (..litih,, " \r Irr/Fr, )02 

04-13 
17432 I)1LUII R, R.: 1978. hltuencia do 1I'C oa nodualaqioI ()RSII R, R. I,9 

natural de feijio IWh/wlrus tillif-rr L..). //1k, I w I / ,m r
nairjttirr/aliiprithitionjr 
bcas). Planta ijanilira Ii 2): 38-43. 'rr., .'Sum. I'it., I igd.. 7 Ret':,. 

Phaseonlisvulwrik'. RIhijrtum Irhacc'oi.Nodulation. Nodides. Ilerbicides. Timing. 

liree field expt. were pertorrrcrr l oi l itler.nt -oiN. \ ith ippli atitoni of I i1' ilt 0. I. 2, 4, 
8, and 16 krr'/rIr . to) sttt. its cttckteet ll IlAtlrl l odlitioll 'ot )Liiiit110 beanl. Ilie iodules 
were saripiqed at lMi eirr.¢rruted 1ird I IS rhIi1tarrd. 'asrire1 il . is Seed prodotlCtioll 
obtained it hlarest. Nmih ot tire e ~t. Isllli.llll illCererre'S 11o. rr Wt. 01'sOsed iroirel 
nodu'rs dite to an oil the I [HCapplied Late,. ll ull Oiie e\pt. \ill there a sirrifiicant 
yield redructin/ koith tile Lrpi)i.i:oltiI of8 aid I(,k!' I"P 1 ra. (:itllhr +\ \ 'iimiili/ 1)02 CO 

(444 
17443 (AR\'Ai(), D.A. II 1980. I studo sobre a comletiqio especifica de 
malerbas na cultura do feijocire . I. iIFcitn cimpetitivo do capint-marmelada (Bra
chiaria plataiirai : Link) Ilitch.) e picao-preto (li,,rs piloa L.), em diferenes 
densidades, sobre o crescimento c ntutri,3-o mineral n1i feijoeiro (l'/la ' ohnis rtiaris 
I.). (Sttdy oil spccii 'ifltol 'ran/i, (.'ir'crilittr ill hcdlt . Competiti'uer./ctS o.1 
Brachiarihljjlaitla aud Bich/ri pilorw,at di.tlrcif dclmlic'r rmil h rrmth and 
ltliirll I / w i tl /lli M). 'I 'ia C l'ritic'a *1(2 ) 171- 179. Port., SuiIIIIitio mol r . 
Port., I ll.. 25 Refs., Ilirs. 

I'taseiis Irur,iri. Weels. W\-e-ding. l ining. Spacing. Hicl experiments. Brazil. 

Flie inttluerrce Of 2 \\ectls, Biachizriaplr/amiimd and Bh-rn, pI:/n,, itldifferent densities ilu 
grrot, and rireral rttltrrtinir Outcrmtimol bean ,v. ( rrio';r 11130 %;rs Studied it the Iscoil 
Superior de Agrirltur tie I arias, NI(, Brazil. Iry \\ I ft a,c .iuiurd parts as wvell is N. 
P, '., (it, ild Nli cLOlltells rut the bean plait s\ere tcrimintl 30. 55, andI87 dlays at'er 
plantig. lic Shade cat y i\sCdS \ is tile iru+st Imponnrtant ormrpetititm lacor aii'lectingithe 
dry wt. of alrrr.c -,round parts Of beasl'. i. pIlowI at atdlismt+ h2 irlits/Ill did not iflect 
bean gri\n nI. Ilighr denrsities l' tis \ ced ansd all tie derisitici I,B. plragi,'wa I chaved in) 
a similar wry. reducing heaIn grrrw th. (,.ltthor s strumrlrmm) D02 
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0445
15864 MALUI:, F. 1980. Utilizaqi'o do paraquat em cultura de I'eijio. (Use ofparaquat in hean crops). Revista tic Agricultura (Sao Paulo) 54(4):231-237. Port., 
Sum. Port., I Ref., Illus. 

Phascohs vulgaris. Weeding. I lerbicides. Plant injuries. Brazil. 

ie effect of par aquat on 30-701 ta% old bean plants was studied to determine the mostadequate rate \\ithtout 

taining 20% paraquoat was used tIe rate 


Iomweed control damaging the crop. A commercial product co-
Itat leastaffected tie crorp and presented a goodweed control was 300-400 cc conmmercial prtodtrct/ha. I urtherrnre, with a reapplication 

there %\asreduceJ groswth, marked defoliationt, aind bears \were able to gain height and suppress weeds. III the tli:ct planting system, the herbicide cirlid be applied \vithout 
protectors by placii, tile spray nzzle as to directly apply between tire rows. (Siummary
hv .G,i1rar I y .. 1. .. D02 

0446
17473 ;AI VAO,J.D.; RODRIGIU.S, J.J.V.; I'IZSSIMO, C. 1981. Sistemas de
planfio, direto e conventional, na cultura do fcijjo da seca, em Viqosa, Minas
Gerais. (l'lanting srvesdr. dir'ct-' l traditional,for harrsdurring the'dr.' season in
I'i(osa,Minas GcraV. Resista Ceres 28(158):4 12 416. Port., Sum. lngl., 8 Refs. 

Phasrolhs r'urlariv. Soil conservation practices. Soil requirements. Planting. Climatic re
quirements. Ilerbicides. Weeding. Yields. Brazil. 

A fieldtest 55s as:ried ontat tihe '. 1tederal de Viosa, NIG. razil,to compare no-till and conven tional plaintetd (it.beall, ring season. I lericide treatments were glypitosatesitl tie dr* 
+ clilorarinbeI ralcicihr: tlrphosate I chlhraniben 4 netolacllor; antd glyphosate +
cihhiralllbenrt',appliti pastet tee rce treatineits. There wsere o diltcrelrces iii weed control 
;liioiig herbi:ide treatniertir. hlie Ji-till rihel\%as better than that of tIre conventional 
planted dry beans. tltn/or.\tsnorari l)Ot 

0447
 
17465 MARINIS, G. )I : I I RI IRA, 
 \.A.A.; SANIOS, R.F. DOS; DII'TITI, W.
B.C. 1980. Alguns efeitos do lluometuron sobre o crescimento inicial da raiz do
feijoeiro (l'hasrvrrlis 1'1r,-is L.). (Sru,o i-ects o.f/honeturon ontearl' ,growth of'
heairnftv). Ies ist tieAgricultura 55(4):305-309. Port., SItItI. I ngl., Port., 6 Refs., 
Illus.
 

I'hauwolr r'ularji. Ilerbicides. Roots. Rooting. G rsowth. 

The hierbicride irlrreturo l applied at cicn. varying between 5-625 ppn affected considerahiv tilelength of the rail root and piliferous layer of'bean cv. Carioca as well as the 
length of itssecoilndary roots. 'Ilit need fi"a More detailcd study of tile effects of fluom eturonll C 
,bet\s cil0-5 ppn anut 25-125 ppiir was highlighted. None of the effects observed can be at tribu ted 1t bit)ChIericat lesions Of tile plitsv nthetic prorcess. (Author' stnimnar') 
D02 

0448 
17771 S('IINI II1 R, A.A.; NAGI.., B.J. 1980. Effects of seeding rate and row
spacing on dry wean production. Nirth lakuta l.ari Research 381):8-11, 21. 
1 intl_., 5 Rels. 

'hasco'lr ru'uariv. :iell experiments. Cultivars. Planting.Spacing. Yields. USA. 

In lielit trials under drylan ard irrigated conditions in North Dakota (USA)in 1976-78 nrav beant cv. Seafarer and pin to beall cv. UI 114 were sown inrows 10, 20, 30, and 40 in. 
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apart and di fferent plant populations were established by thinning. The seed yields of 
both cv. were equal to ar significantly increased when grown in rows 10 in. apart as 
compared with rows 30 or 40 in. apart. CO.UI 114 was not signilicantly affected in its yield 
by plant polpulation whereas cv. Seafarer gave highti yields at plant population, above 
90,000 plants/ac. In both cv., stei 4 increased as plant population decreaseI. (Somnmary 
by Fiel Crop A hstracts) D02 

0449 
17758 RIVROS, G. 1982. Herbicide screening for four grain legumes in Puerto 
Rico. .ournal 0 AgricuIture of the University of PIuert o Rico 66(1:18-26. ,ngl., 
Sum. Ingl., Span., 7 Refs. 

f'hascohus ulgaris. Cultivars. Ilerbicides. Puerto Rico. 

In Puerto Rico, 19 hterbicides were testeid oil soyhtwans, pigeon peas, cowfptas,and field 
beans, cultivated in 3 localities at exptl. substations in Isahela, Lajas, and Fortuna. Main 
wveed species in the 3 Iocalities %%cre: uliphorbia heterophi/a, lidens pilosa, Rhy'nchosia 
ininia, lpoinoca tiliacca, I.eonotis iiipct tidia, hh/cosin indh a, Digitariasanguhtalis, and 
Bracharia platiphylhl. Althtou'glO the ma rity of tile produtcts tested were selective to the 4 
crops at the 3 sites, sonic were niore toxic to certain crops or in given localities. Ithichloralin 
was nitore toxic to soybeans antid field beanus at Lajps. ('owpes and fiteld betans were very 
senisitive to nletribuzin , while so. heatts and pigeiton peas svere more tolerant. Results 
stromIly support the imttportance of siiitltatetusly considering the crop, \ed populaltion, 
and soil charact eristics beftore recoinientdin, herbicides. (Exitracted .iot author's 
sinmartr) )02 

(04510 
17713 FIS(IIIIR ('., A.: TASISTRO, S.A. 1981. -fecto de divesos herbici
das sobre la simbiosis Rhiohnitt phlascoi - I'iasoeluts iil,'laris. (E:.1ect ol several 
herbichules on I/ti:ilhitan phascol - tPhaswohi riI'lg ris sta hiirosv. ('hapingo 3 1/32: 
53-60. Span., Smti. Span.. I ilgl., I I Rel's. 

Ilihaseoies rttl,a.is. Rh: itm pha.suol. Strains. Nodulation. Ilerbicides. N. Mineral require
ments. Roots. Nodules. Dry matter. Plant development. 

In a gretnlhtuse trial tte eftfect of several terhtcidCs dittostb, alachlor, proitetryn, linuroti, 
tritllralin, I f'(, henta/i i, ,ililnuirlet. ititldlllitn) oi ilthe symtbiiosis ot /Ihtasco/ts tulgaris 
" itlt Rhiz-oitint phascu/i ks studied. I tree strains of/ . phaw / (('P 2, ('27, and ('1130) 
and onte treatlitti of 40 kg N/ha %\ereutsed as inatin plot treattmtnts ill a split plot design 
swith 3 replications. Ilerbicides :intd 0t,' cttntroil treattiteit ssere plaet'd itt tite stbplots. 
Three paramtteters were evaluiated: dry \t. of the aerial part Of tan plaits, roots, and 
nodules. I lerhicides iaitt.s alfeccltd the todtlules. (Cotsidering all 3 paraitleters, entazot aind 
trifluralin s\scrc relatively inntoctuous: I 'P " allid aciuirftci caused imtoderate daitagc 
dintseb, nmoderate to severe suppressioit alacl or, lititiroti, aind prolltetr i, severe suppres-
Sion: i'nd dalapoti, very severe suppressioni. lhtere \cre ito siniticuitt tlitlereces aniong 
N treatitntits regardlltt ite 3 paratntters. nhibitor\ ...ftc. of herbicide treatimetnts were 
observed oit aerial aiid loot dt' is t. ill unint culat.tl. N-trealed plots. It is conclutded tltat 
tle inhibitory clfect of synmbioisis is a.COlittpitctl i\' inlitiuzv efcts'tt onl plant aerial parts 
and roots. (AIt/thr 'vst'',tnartj I0)2 

0451 
15203 [RANCIS, C.A. ;II1 RNAN[)I Z I. (. 97 1. [lie Latin American Program 
for increasing yields of' dry beans. lit Workst oil (Grain Legumte Itnrovenient ,
Ist., baldan, 1973. Proceedings. lbadan, Nigeria, ln ternatiinal Institute of Trolpical 
Agriculture. pp. 9 6 -101, lgl. 
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Phaseohs vularis. Research. Cultivation. Yields. Colombia. 

The objectives of the bean program at the Centro Internacional de Agricultura Tropical are
listed: ( I ) support national programs and institutions concernetd with bean research through
training and teain organization; (2) improve yield potential through collection, evaluation,
and recombination of' promisihn geriplasni, especially inttie tropics; (3) increase the range
01 adaptation of new var.; (4 )improve the protein qiliality anti nutritional value of beans for 
luman conlsutptiti ; (5) develop genetic resistance to pathogcens and insects; (6) identify,
ieduce, or eliminate limiting physical ani socioeconomic Factors which influence the pro
duction, narketing, arid consiumilptioni ; 17) study, levelol, test, and demonstrate production
Sy sterns under dif(lertt tIves f'ltcc'li toh gy. A descriptiotn isgiven of' current research ill
the areas of,atgrtllony, hreeding, c¢onolics, eitmology, mitcrotbiology, nutrition, patholo
gy , physiology, and ittternatital activities. (Steoimart i.'I. G. Trans. bi L.M.. 1)02 

(452
16758 GONZAI+LZ R... U.: ) SM.;Q lNON(S I.,J.A.[hRlJh 
 1980. El cultivo
del frijol en Nayarit. (1/cm cultirationt in Na)'arit). WxiCo, Instituto Nacional de
Investigaciones .\grilalae. (Centro de Investigaciones Agricolas del Pac'tico Norte. 
Circular CIAPAN to. 12p. Span., Illus.I10t. 


lPtas1ots rui.'garis.Cullivation. Technoloical package. Mexico. 

Recotnlllttiidatoi are givell toi hean cultivation in Nayarit (Mexico): land preparation; var. 
INegro Navarit, lallt (hlack-,,edet . Saitaya 425 (tlack-seeded), ('anario 101 Ipinkseeded), ;antiCnario 72]; planting time. method, atd Lnsity: fertilization: %keed and
disease cotrolt: harcCtin andi thrcstiun. is i,icluded with the pests attackingnL! A table 
bearts and flte couIIIicrcital pro)dtt, allticatioti rate/tia, and application tile for their 
Colt rol.(Snmmtar I-'/)I D0}F;C. / 'n,./nv I..Fl. )t)2 

Set also 0.123 0124 0457 0402 0549 0577 
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D03 	 Cultivation Systems: Intercropping, Rotation 
Crops 

0453 
17475 	 NADAR, lI.M.; RODIWALD, G.. 1979. Relay cropping and inter
cropping: an approach to maximize maize yield in the marginal rainfall areas of 
Kenya. 	 In International Workshop on IntercroppingIHylerabad, India, 1979. 
Proceedings. IPatancheru, International Crops Research Institute for the Semi-Arid 
Tropics. p1).86- 9 7 . 1-ngl., Sum. Ingl., Illus. 

I'/iaseols iutaris. Iva ma's. Inter.ropping. Planting. Climatic requirements. Timing. 
Spacing. Yields. Kenya. 

Al expt. was coldUcted to study Maize yield response to 2 planting methods (I or 2 llants/ 
site), 3 rTow spa Cilli (00-, 75-, or 90 -,n ), and 2 cr oppinig systelnis (relay cropLping anil inter
croppijig Msith I- ils),in narginal rainfall area of Kenya %sitlibimodal raintall pattern. 
Resutlts troum iI,ie .pt, nlLtthe eiinonic survey oft tie I'arning systinis em ployed by tile 
farmers ill the ,tudy area indicated that tile mlizC yiCls ill tile long rainy season can be 
greatly imipro e d by ininor inoditicaim (f tile technologies prewntly used by farmers. 
Planting date %% one of the muajor critical lctors determining maize yield during the longas 
rainy seasonl. lI)ehi in 1 otIil2 be oiid tile 1St wk. Of Marcll resLulled ill substantial yield 
losses. Relay cropping \sa found ito be a eICans o( planting maize early ill tile long rainy 
season. Ill intcrcropping with beans, bean yild \us foutid to he alittot thie sane under 
maize rox, spacings i 60-, 75-, aid 90-cutn, while maize yield was h,nificantly reduced ill 
the 75 ,im rtm spacing. An effort made to determile tile c fect of iitroducing a new% 
tecllnlogy on) IletfiriIt ilcotlle byvusing 3 linear programning mo10dels developed frml tile 
survey data is discussCd. (Ahutthor 'sso ,ntarr) 1)03 

0454 

17470 hIMA, A. .; L0II S, I.0. 1981. Plant population and spatial arrangement 
study on the intercropping of maize and beans (l/iaseohs itlgaris L.) in Noriheast 
Brazil. In Internatiotnal \ot kshop (ut Itercropping, llyderabhad, India, 1979. 
I'roceedinps. Patancherut, International Crops Research Institute for the Senii-Arid 
Iropics. pp.41 4 5. lingl., Siint. Ingl. 

J'hasolis mimliaris. map'ivs. ittercropping. Spacing. Lodging. Yields. I-xperiment design. 
Statistical analysis. Brazil. 

Il order to examine plant populatiotls itid spatial arrangetments of" maize and healls it,
associatiit, an e\pt. \as carri'd out At lildelfia, IA, lrazil, locatCd at 10"45'S and 40" 

07' W at 550 inl alt. Flie av. aniual rainiall of tile area is 811 Inni. [he st:tistical design was 
a randotmizted colttipete block with a split-plot arrafigemnelt, \\ili (our replicatiots. IFour 
population levels of maize 125,000, 511.0(10, 75,00011), and 100,)00 pilaits/la) aiid beans 
(150,000, 200.000, 250,000. -ttd 300.000 plailt,:I fbrmted the main plots. tlhe subllots 
were ct1tipOseil of 5 spatial an tigenieiuts (stile iuaize: I ro\ of mai/e (ND: 2 uif beans (11): 
INI:311: I M:4I;and sole beans,. [lie best spatial arrangemcnt \%as 1:3, comuprising 12,500 
maize plants/hia and 150,000 bean plants/lia. (t,.ltthorssuninart) 103 KO0 
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0455 
17442 NFO, .ll.; ANDRADI., M.A. D:: JL!NQUIIRA NlTO, A. 1980.Comportamento de cultivares de fcijio (Ihascolus 'ulgaris L.) em cons6rcio cornmilho (lea ma'v., L.). (I'erJotinancc oJ coinni bean cultirarshtireroppedwithmai:e). Ciinciae Pritica 4(2): 103-108. Port., Sul. Port., Iigl., 15 Rels. 

I'Iasco1is ruil',aris. /eu illo's. Intercropping. Cultivars. Agronomic characters. Yield com
ponents. Yields. lrazil. 

In order to ,ludy the pirtttrntace of bean cv. in tercropped ivi th maize, 3 trials wereconductcd in lavrls, Tres Polt' and Caldas, MG, Brazil during the 1977/78 crop yr. Beancv utilized \ cre ('arioca 1030, Costa Rica 1031, 1 SAIA, Moruna, Iintado Ritco 23, Ricobajo 1014, Ricopardo 896, Rio libi6, and Venezuela 2. Maize cv. %ere Pila o, Centralinex, and I recta. A randollizCd com1lplete block exptl. desil-n was used ill split plots with 4replicates. Mai/e cv. were prt. il the main plots; bean cv. \ere arranged in tie subplots.Marked ditfCrenccs werc observed ill the performance between bean cv. indicating the needto select bean var. xoith better pcuforttane wheln tile\, are vrowii in association with maize.There \was to in1teraCtioi hetsecll maize anllt bean C\., altflOu llnteraction bet\oeei beancv. and sites \\as observed. (v. Ricopartdo 896 ,iiid Rio libai thad the hiilicst vields; Carioca1030 and [ SAL-I prtVcd to) be inadequate for intercrolping with inaiz. (..luthor's 5trim
tari' D03 1)05 

0456
17477 MAI[RA, R.ti.; IRA, M. I A.: AR('()\' I RI) , A.S.S.; ROI lRIO, G.;I ARIS, M.A. 1981. Studies ott tile intercropping of sorgltunl and corn \kith PitawCohits beans (I/]a.sco/ts rttlarm) and co\spea (Witia itmt iclata . Ih itInternational\%orksl op )t Initercropping, lM der,oad, htidia, In1979. Proceedings. Patatcleru,
tcrtiafiozial Crops Research Institute for tile Semi-AridStill), 1110.' tropics. pp.46-5I. Engl.,

"" 

Phascoh.s t hari. I i'a ngm i.. o'uitlat tea moo's. Intercrtipping. Spacing. Yields. Ecology.
Climatic requirements. Iratil. 

Ti' in tercroppittg ott I1ajize atl sorghtum\with I 'ntkta uoguicttlata and I'hascolus r/guariswasstudied iii the A,reste and Scrtan, 2 ecological zones of tile state of' Pernatmlubuco, Brazil. Theno. of plat tilit, ks tile silltic ill both te iiitercroppittg atnd the sole-crop systetns, since I
rosw of taizv or -orgtuol kkas replaced 
 b\ I row ol co\pea or 2 rows of' beals. The resultsclearly irtilicate lhatt nat/c can be relltcd h\v sttgliti ill ittaize/legulne intercroppingsystetits withoul danage to the Iceutic yield. rhis replacetetnt should promote a yieldstability because ,ordlimm is afectLi103"- ,ls bv the \ eitter thain maize. (AuIthors stummar') 

n45717411 AI)AR, II. i1978. I'Istudo soibre populaics de plantas em dojs sistemasde culnuras associadas de millo C I'cijio. (StOt' oil platt poptulations ilt twocrop/lnlo' .stivs l ifai:c,'htaU il1ccrrolping,. l'ese I). Sc. Vi'osa-,Il( , Brazil,Universidad' I ederal di 'ios;oa. 103p. PoIlt., Sum. Port., 65 Ref's., Illus. 

I'hacolu lo 'arix, tea ma i-. In tereripping. Spacing. Climatic requirement.s. Yield cornponents. Yields. I'roductivity. I.Mperinicni design. Statistical analysis. Brazil. 

Three ixpt. with diflcrtit (eai \var. kiiobaio 1014 and ittaiZte platt popt1lafitis ill 2 intercrolpint \stems ,r c lthcttd Ill t tntttcipalities of Paola (:intlitth) atid \i (sa, NIG,Brazil, to study the pirlotialce of the 2 crops, ilteasuire tile inflhece of plant denisit, tincharactcritii,, ol hoth crops, and itterpret the restills obtained ill ecollotnic terits. It Paula(iindit h'all altt tiaize i crC planted sitntilfaneotIsly ill the sat. row at the beginting or 
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tile rainy season. A tactorial design consisting of 3 maize populatoits (20,000, 40,000, and 

60,000 plants/ha) and 5 bean planting densities (0, 40,000, 80,000, 120,000, and 160,000 

sceds/ha) was used with treatments ill randonlized blocks with 4 replications. In V'iqt)sa 2 

expt. \were conducted in the dry seasons of 1975/76 and 1976/77; maize \was planted at the 

beginning of" the rainy season and beans, between the ro\ws oo maiz- ihen these began to 

dry. The same tactorial desien wa,, used. In Paula Cindid o , approx. 52% of tile variation 

obtained in bean yield %.\asdue to maize populations and 36% to bean population. []ealls 

did not affect maize yields. I)uring the lst expt. in Vio'osa, 91% of the variation in bean 

production was due to the presence of maize. InIthe 2nd expt. poor rainfall was the major 

limiting productimn factor. limiiever, in the 3 expt. the relatioishlip of land use eliciency 

was greater and coisequently, higher income \was obtained per unit of' ;,rea. (Smonmari hi' 

CJ'.(G. Trans. hi W.31.F".))03 D02 

0458 

17721 URIBI' (., M.;IRRINT F:.,A. 1980. Respuesta del cultivo de maji aso

ciado con frijol a cinco factores controlables de la produccidn. (Ieslionst o.l mai/e 
jactmi). (hapin.o 23/24:75-88. 

Span., Still). Spall., I mgl., I I Rels. 
ban it rcroppit,-g to ] h c rdahlh rcti tt.

Phascol s vulgari%. Ica owis. Intercropping. Spacing. M.rures. Iertilizers. Productivity. 
Experinent design. Statistical analysis. Mexico. 

to 

study tie response of+mbaizcclimbit bean intercroppin, to the application o1 N, P, bovine 

ilature, beau plant density, and topological arranemmemit of' iai/e pl:imts 1511,001 plants/ 

hal. A split plot e\ptl. desigtn \\as used %kith2 replications..Mali plots cotlsisted of, tweuty

eight 8-i ro\s and -uliplils, o to (i 8-m r0\.. II OrdC-r to iltinmi.t die 5 factors under 

itudy, a iied Imatrix Lesig11 ias tused or the .rcatent.i, a 22 tactoriMl matri\ and a 

matrix Plan Pluebla I hur 3 lictts. [c'%l-s ,Sttdit'd \crc: tol o.itil arraligenlCllt of llaize 

plants (2 and 3 plants'1iill! I YM i and 2 tlham: 31), (0, 90. aund 120 kg N ha: (0, 30, 60. and 

90 kg P/ha: and bean clemisity i-It-I-, I-1-1. I-1-2, anid 1-2-1 beai plants',l maize plant). 
Statistical analyses iuf tile itlerCit laciurs iindicaied that il Imaize arrangemi t affected 

maize yield, and to a lesser dcgr. bean yield; 121 I'NI had a positive elffct o l the inter

crop; (3) the use ofl a mixledl matrix for ptimizing 5-8 tactrs is a good method f'or 

stldying tile differenIt factors involved in production especially in ratited areas. Although 

all economnic analysis \%as comducted, it \\as nt considered ettiecent for maize/bean inter

cropping. Results of a ialyse,, are presented iii table Ihrtmn. (Sum mairi bi' (*.'.(;. Trami) - .i' I.. 

,I1.1.) 103 KOlO 

Two expt. \cre c nducted in ()cuilan, municipality of Arteaga (Mexico) on Andosols 

0)4 51) 

177201 [RANCIS, C.A. l'PRA( ;I R, MI. I I.AI)A, (;. 1982 [Ifects of relative 

planting dates in bean (WI'has u/nidgarts I..) and maize (ca Inao's L.) inter

cropping patterns. IMoeld Crops Resarch 5:45-54. I ml., Sum. lngl., 101Refs,, Illus. 

Phaeolus vulgaris. lea roli'S. Intercropping. Planting. liming. Climatic requirements. Plant 

habit. I-xperinient design. Statistical analysis. Colombia. 

lo study tile lillpact it the plaillg Luti' oil 'ommpetitioni and l wld, 4 bean c. P788. l50u6, 

P498, 1;589) \eie iitcicri;ppcd \itlh 1al/c hs brid ('\ 11-207 uising ditlhrent lai e 

planltinig dates i the ? c\flill'neuIt ci)p)s in liki patter. Ilbte iloterrppin pattt'riis \.le 

cimnparcd k%iihIllm lms. utltlies if suo.:ch Troo) i1 2 "I:-tLcc sIuV sMeIIsi III \i Cll dtl (' Altlc , ('iiliiii

t . Ii)Itllllt. I liebia. Yiclls t beaus. the huite Ntu\r, cIiJ), \ki'Ie' sloll!'k ,lltccld h\ iM/C 

d \\itllh t lluirth cropi 

idil eall \ elds \\ rC IIcut.'l'l. c\, rrllitd akrss cirippitig 
Ist cr1)p plaiited in each pattciin \i, Iles. tlllts Cd cimjllipam 1110i0iu ilit 

uiich \%ias planted latcr. Maie 

patternms aind datcs of planit . 'unompetition 11to1 mmullslis Ieduceld hueall Cull puliets ut 

iV ld in the 4 CiuallCV. Yield uc-litltiin I lllhlnhlllig hi-Alim lcsijlipalCtl islthl m010Iu llt mte) title 
to illiterriu pill oias grutCetal mi yiClL inI tile 3 Iteall sedCl yield/1il rilutLiim othelr leali0. 

33 



plant, poiid pliii I,g i u ,I I k v r , -'iini tl, ,,,c 'tell t11hruIt1 " 111d ILI.NI ir yieldwas redLcLd i %',QItri I il 0 Itiu ruI , 111jt +niicdlC1I1 itlilg(11 ecth il ileheall cv.Nitlelln tf the 2) ilii.rfp :'rnlllnlith, it kin 5 datc'i had I I IA lct ereateructhan utiity "Ii'tth c3u10 ,, lhehIC, I I , ,A lloid ,IIilhicli I PiitX tial forint-'rcrOllpll t10 r, n, (i' Ih c ll r trc,,c i1 i llo.c/tl
t IT]t ttri .. (.-Itlthor's 

1781)3 II \\\ )I / IA. i I l'ctL 1'C a a L.o'iac ob .regInma:fti-trijiil
laLcioncI le~iiInst-cIli pildg; 

po
(0 utI or! . Lll 61iit % Ci1 / Pll/Iu/u a1,1,1/- /ppli !11 ( 111tl lIp j ,g ivi &. iMiore.lll ',III Ipi SItl\ , ! IP) l p /I/II I ,'I/]J I IL m 

pf' a1 A?"- iI "I I r'i\ %11WS' 
12 1

( IIiijrIIIV1- M\lc 0i. (oIjen, Ile Pos~t-,rr~auaii
1p. S1p. i. Slu, ,, 1 i .r . tIi,, 

Phw /us I i/ Api ..,,' ,n Iii tIro [LIiiig. SitJ 111g.Itagi hu1g. Itillinjg. Ir anit Aluciit.FiLId e\Ierimt ,nts. I iihoratirv r\perinvilntg,. li loi talk itiril. )iilds. Coulmbia. 
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1 'I;ph1tlp utN , ,\1+,lll~ 1I l~d 11 ill+1 t '.r I 

Ill~~~ ~ ~1! [1 ~ ' ~ .%.~'t~~~~c" IW,ll' 11'/cI[~ IH''ltI,~l/~,,11 \l NIP-8"-I ( ( If+ tllds1")1).
l lred Il t l , 
o lt., II 1I1. Ill tl/,' till1 Ijltv, r-,ppini,,+ l, diI ll n p [llm il - ,d ll"' .S. 1t11lcltlKilS,11)1'L',llt 1I l1 1h1.1 Ill 111I ,11, t, 1 1 1 kh %\'.1 , 
 Ilt IilatlI Il--h: 1t.C, j, vt' t lIt3 ,l't1 ll
\ IL'illp'.bt',ill IL,l\I" 'I I 1 \-, 1'1 IIlA I1/ .' ell
Illttll iMiCL I 111ii),11rt' \\ 1111 thallt hV.;iDd I 1 illT1Illw + Iut
lll ,' I '+,li t "'ll) i.%.I,h : 
, 

tf r \ III I\ 1 4 1 I l IIh dd l\PI"?+% l c l' al,III\ .11 Ll \ L I s c'llilli ll1t, 1ttl l,. 1 ,I hw:llt %\JIh rm al/tc pi fl, Ih \it, 
kill 1pc.ih.llp

, t '11till~i, atltratling V:
A w (i t, mh I1\ 11~t,
0/ 1. l, ,1I I I - II 11l.h,.lllt% Li.tIc III \ I+ wI I \\ h ilt' 1 u . 11 I I~u1he crt.itop,
I itdh I , tl ,it I11. 1'IIo I / ' -I iHt. ' 'ImlIImup I 

1'1Hb , I''I III 11hl "I t L, C I,'/I,- I'lV. +/ IF?U 

.,I l I ItII 

04-h,I
 
I 77112 IR NI IS 1 
 , IA I ,I \1.I .I\I\ I ,9 2. I)ensity intevriot' oinsilIiropital IiIe r pping. I. \ili' (/Ida lU/il I..i alld'illibingbeam ( hI'l'wlanIil 1aI I 1vuli ripc I c I t It 16-I 7h1. I il.. Sum . I ngl..15 Ieck. 
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P/wsco'lu ru,'ari . Initrc.rop pini. ha mar. Spacing. Climbiing leians. Yid.ds. Yield com-
p|(ilenI Ls. Ilncolnme. (olombia. 

l)cnsitiLc tuli it I iulli l ll I icMIn, I' crrt ticldtl ii rnu(ir1(c1 illUIt Mid III Ia'1) tit ilitercrop 

Colnllinaitit i lsover 2 tc rli Il l %ic\ ic dcl ( lU:i. ( h ihii (4 N Iii.. I100 ili.;iA.... 

Mai/c dtiiitics frmi I .- . iT' C0 c.iIi liSc' lromil 5.(-37.5pirtt k\cILi' iri1 iild iiili d'inl 
plailts /ll . BCIt rill/cicarits cIrrlll iitrtiilrill icl i 8 tIVAlrLilit' II the III. casoll and 
25 ttreatmn sll lilt- 2nd ie I aild ll(il ciOIt nalt siIlred.i iId nCl hiltil i\Crc ' 
MaN1./C ic iita\ i,i . ' lti i iiilii lcilr ' thii 'hCilidlil\ irr h h t)iTi/c' liid hC:il idds 1111 
)'ic'lI cirlriririilrt. \Iiic i tiiIl,~ .iil link i nt drl". 'iiwll li'ciii cr .l A v r.~loi idl'-

Ir d IcIT'hirilhiICII 1/'iiii1a ,1i il.l/, 1 l 1di ll i - 2. i L 'I.,i . tiiTTi h ii i it!(' II. s anc c 

,
ld I' IlIrcl cl'lIt'll \ ,l tI icli't i Oi il 111liI a Nt d ltld \%il..k I Ci i h ! i t'\ IrI Tit i! .%llid lit.till ha 

1101111%d %) I II[ CI 'l~l \kllIII ,111, 111: 111i1 I'lld ' 1)1.111 ,. ill 111t1 ll ili thL',lII kV 'll%\, lie'Ill \'ic']d S 

il ldI L-n 0r1iii >lI /lkts ,Crr li lC',ib jIci ,in'n1C1 ii Cii l t %t 11III% t i IL-'hAI lla d 
\iIdd . ~'d ! torllllll'l l ht ICCItl 111,1l/c< id 11c'.lit %IeIitS %\IV 1 4).8 4 **lt a 

mlid f 1. :2'' IMI tlthc I tili 2ril L'Ji rli. rTVIpl IVCrI) ilil 1'hti1 rc'ditCi( ill iruutl Inte'l-
Cfr4) CL i lcir Iii\ iiiClti,CA d crr'liC l Il Cllh, I ri . ()Ilk, i,11,1int i Iiill./' piint/Ill 

1 

Tll lli 1 1111icS t, h lI 1 ll.i 1 lIca.1111 aliltrk-dutce, t .f i'I'll,! I %)i [,, pplli oi\ 1 -1. IIl I C I iit ,11iddllII 

addc It I iic iri f' (.ii \icIl'I pIlir cI i IiCI1 2-3 1il .1Ai ilk I 1h1 id%indng Oune 
a I! l(,IT li~ l 1)~ i I Iil II -In p l cd IIIh ,idI ll_ Ile k d iIqIIIe 1 a1 11 . po-I laI II c, 'tI III ill t, 1 i [lllfa1 

It.i,I1i11t i)IuLil N ii t h rc W .t 0c iiltl k" Ili, rrIlllll k]IIIiIIl lllJll [I I Irrtcr ll Il , ll . liLets Iut olllu 

ilddli Illri11 11,ii1 IC i I trt[' rtc I r' ti .11ir11 hl /'i tlrlllllr IC Illt1' illIt I'l l l ; i Ot l ()li l

mi II It'lll C tt I t111tt' 'i. \k Ill IJltu II I Tti ci 11 I i II r 1iI rll ti'i lll u \T dt I f1
 

rll rIll I I t iII r
e llit ii io llt I'rrlr i I 'I rII Ir i i Ilk" IsRIir]C TIT CHO'1111\ \%C I 
, 

tt11t,11,1ild Pc ill, t i Iiil I1 2 Irrihillli 1\ t hcl k'trum 1,11CCrIllltCI,' ,P c i tilli 
'INI., Ail ti ,lii ll fll Ill'li l ,tl11' \ C i I t' \\Al tl 1 iIlM t C h L',I II i I n II 111 Ill hh el l lll II lt l r

, ro p .1 ,lt li I~ I 1,, 1 il ll II(fIll 11i/l,1' R L' ulII \iW '.Ct' li 1 1.1 Il l , hlih I II <illt .i II1' 1 /0 II gill 

1.i1 dtCI'l I I~lllllI I.III ll II Ic I llli\j< Itl l ll fo anldll\ ,I l~ll IIIItl CA I111\ I,I u t IllkI 

net i rICrlt +1.1ri r/r . ' ' I ' I t I 

114 6.1 

I \ 1ltliR1 \.. \1I 1 'Ii ( Il)iIIIh il ll)'ll It I Irc'Wr''jo(,ltlt%I lual. 
cilliha /il eli plililluuu I ell i'l ('ii lliill)t. I .il.Il'(i., \Ic\icO. Ill't/rhai r ot three 
Sl '( It u , olli'r . stu i/r t III ('d i rru . Irl ( /iltalil, , .Iu.xicoj.'d/r 

I i 11 . \.' . (',icliT I idiC3 ,. uir1 i ilr~i. i, ( '01 (it' .\,llaI I rtlpical. 82p. 
Silll S1,ir pl t. " (ti.. 

/awIdu \ I 0/,lrI aI pllnliln. rlm I \fi\\Ico.II)mr Aia iel%. %NLCedlli. 

I lilt. It l ll Ii lIr l/t'C. I'.1111. Arl .ii lrt III ll latlirl ,irll IIIll' l lcui l lrti \\,N i s' wd ii 
hi IrIILI-t irli rit .I I1 \I.\i. ii. I cc.tI tIl i' rt i ' tl tl 1 t ri Cull1id . 1dilliltIC 

diiturliii ki nti llftI'ri , Ir I I i c rIIiIrk I lt I I( -34 1, ciilit ilt I tr. IC l tI ucd %tillt 
trai iitiIii e,il rtill A pli'rritr 'S. lilt- 2rill (S Il licldl .. rtncr~illt 1r partd lIIC l nmlic.aiiy;. and 

tlhe 11 111\t I IC I, I C nilin , c.t tl .11ud tlc';lr iil II.C . id(1 S I I\ 111 I T iliiellill \ , li I I 
hurlfilli ,l. [, I~ III ;I i' Atl; xl111iMV deSIlTIl \\t't ieUS .\ lilllt ' hh Ali ll ILd ll C PlillitinlL 

tMi K I )., C tltirr , til uir lirCr , 'tnI IIi t cdllTIIrI i ll N it. ic 
Rc' vaiidli,' il. l. Iit I ir fe lIIIl\ed 11,IlSt 

SL 1' i o% ill ame1yr. 
i i 'lI r Ill111i 1ILtilli t1ii lI l Itlilil! (-34 

iiild (SA\ I it'hi \\'- ilii i Itt 1 1r1 ' l :\ Il LIi'l tt l r(iillis \rI o i nedhiiitd 
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1( 805 R1I / IR. I I ' Sl I I IitlilIII .il d it isdrucli y t M)a i, ll, C.IIII I tic' rl'lai 
I/liaw ''r I Ini/ru i I.I. si urr Ila ini etLI1li tic ini%ect Is y ctrlcd ic .(Ill 1t-ii 1 )1o 

u Onwt tlaId luI,/t bir ,,'1I'lr '- I ]Pllu, Ii\I'l\C 1ll li/C )(C, ICSIS Iili. Agr. 
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Sii. Slmini.. 47 I' . Is_u. 
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Phaseohsi'ulgaris.Intercropping. Weeds. Plant damage. Mexico. 

The role of arvensis within the bear, agrosystem was studied regarding insect pests in a sole1-ha plot of the Poblado C-26, General Lizaro Cirdenas, belonging to the Uni6n de EjidosColectivos del Plan Chontalpa, Cirdenas, Tabasco, Mexico (alt. II i.a.s.l., mean annualtemp. 26.6'C, annual rainfall 2250 mm). A randoinized block design was used with thefollowing treatient: bean ctultivation with a strip of arvensis intercropped bordering tilecrop; bean cultivation with a central square 0f' intercropped arvensis; bean cultivation witha central strip of arvensis intercropped lengthwise through the plot; and a check, weedingolice 30 days after plant emergence. Saii.,les of arvensis were taken to determine theirdominance, abundance, and diversity along %kithinsect samples to determinc their diversityand habit lherbivore, parasite, and prelator). lhe daiiage caused by leaf-feeding insects inthe beall crop surrounded by inaize in monoculture was quiantified and dIisease incidenceassessed. l'redatOr insect populations are reduced if) beals %ihelthe distribu tion of arvensis
plants was controlled 25-45 days after emergeice. Leaf damage %%iasiin. and statisticallyand biologically insignificant. The preseice of I)iabroiica spp. decreases after the cropreaches 45 days of" age. The presence of arvensis %%ithin the crop is determinant in tiledissemination of rust {Wrom ','s phascoli var. ti'pica} spores. Grain production is increased
since arvensis plants are also harvested. (Author vxnhlrnarv. lrans. h.v L.M..) 1)03 

0464
 
17822 FRANCIS, C.A.; PI AGIR, 
 I.; [IJAl)A., G. 1982. Density interactions intropical intercropping. 2. Maize (lea tnav I.) and bu.dl ians (I'has'eolus rulgaris
L.). Held Crops Research 543):253-264. I in gl. , Suri. Ingl., 16 Refs., Illus. 

I'haseols rtoI aris. Intercropping. l)wart beans. tea onais. Spacing. Yields. Income. Colom
bia. 

Densities of iaite and bush beans %kereevaluated iti monoculture aid in several intercrop
combinations over 2 seasois irt tie Vl ILCh ( arca, (olonihia 4 N lat., I000 nit elevation).To decrrrine %%thether optiliuri density on binatiiiis exi.sted for intercropping, maizedensities rort 1-10 plarts/rn wcrecCo i ,iILI withI ean densiti s from 10-40 plarits/mYields and yield co ,iporents of' hith cr is \%cre ;rCaSLurel, and net incomrue and biological
efficiency of iii tercro p patterns compared with ionoct lture of each coLponent crop. Max.maize yields irinioriiculture \%ere 3640 kg/ia with a tall hybrid ii the Ist season, and7000 kg/Ia with a scm i-d\karf hybrid in the 2nd seasonii. Bean yield riaxina in on oculturewere aboaut 2100 kg/ha in ech season. Ilighest intercrop yields were attained with ILOWtoModerate MaiZe lCnsitiCs arid a %ide range of rush t)call densities. IHigher total grain yieldswere Iouiid in inwercriips iii each season than ii the hest nionocultrre treatineit. Blush beanyield/plant %%as reduced hi} iicreasirg tean or maize plants/rn ii the intercrip, but not
proportiorially to the rri. of ailditiinal plants. Lhus, blsh beans under severe competitionare miiore effticienii t rrseu oft scaicC restources, (ne tall miaize plant was equivalent i,1 cornpetition to 3.5-4 hush han plants, while one seli-,Iwarf n. i plint \%as equivalent to 2-3bush bean plants. Net inicorne generally was higher in the int crerop patterns, followed by
rirorioculture beans aLd tlolioculture 
Maize. Biological ettjciercy as icasured t)y the LERwas higher in intercrop thaii ii rironocullture, aid tile intercrop treatriernt in the 1st season
showel a 65%,advantagc over the single crop altcrnatives. (A uthor sstnarv) )03
 

0465
17773 MWAKIIA, [. 1980. Intercrollping dry beans in high density arabica
col'ee. 2. Response to lean rows and nitrogen fertilizer. Kenya Coffee 45(536):
319-324. l-rigl., Sui. Ingl., 12 Refs. 

Phaseolusrulgaris. Intercropping. Spacing. Fertili/ers. N. Yields. Kenya. 

Coffee trees, cv. SL 28, after being stumped and every other row uprooted so as to leavethe stand at a spacing of 2.0 x 1.0 i, were interplanted with 0, 2,4, or 8 rows of beans, and 
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N was applied at 0, 80, or 160 kg/ha. During the 2nd and part of the 3rd yr, 3 consecutive 
dry bean crops showed significant yield increase with increasing bean rows and N fertilizer 
rates. Responses were more pronounced in the 1st than in the subsequent bean crops. No 
significant interactions between dry bean rows and N were found for both dry bean and 
clean coffee yields. (Author's summary) D03 

See also 05 73 05 76 
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D04 Seed Production 

0466 
17724 DICKSON, M.H.; IOI.TTGER, M.A. 1982. Heritability of semi-hard seedinduced by low see(; moisture in beans (Phascohs rulgaris L.). Journal of the Ame
rican Society for Iorticultural Science 107(1 ):69-7 I. Fngl., Sum. Engl., II Refs. 

Phascohs vularis. Seed coat. Seed. Water content. Storage. Germination. Cultivars. Back
crossing. Inheritance. Seed characters. Genes. 

Semi-hard seed in beans is defined as diy seed which does not imbibe water during a 24 hsoak, but which \sill ,ain moisture rapidly at high RIf within 14 days and then germinatenormally. The iheleritancec of semi-hard seed was founld to involve several geies. Soft seed was incompletely dominant to semi-hard seed. Narrow sense heritability ranged from 2050% in the populations studied. Seii-hard seed was associated with excellent seed quality
resulting iin unusually vigorous seedlings. (AuIhor's tininar.1) 1)04 

See also 0469 0580 
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D05 Varietal Trials 

0467 

17479 FANJUL, L.; KOHASIII-SHIBATA, J.;HERNANDEZ-XOLOCOTZI, E. 
1982. Yield potential and stratified growth analysis of an indeterminate climbing 
pole bean (Phascolus vulgarik) in Mexico. Experimental Agriculture 18:167-175. 
Engl., Sum. Engl., 14 Refs., Illus. 

Phaseols vulgaris. Cultivars. Climbing bean. ;rowth. Branching. Leaf area. Pods. Seeds. 
Dry matter. Yields. Yield components. Mexico. 

The yield potential ota highly productive nont-commercial Type IV bean cv. was determined 
under optimum field conditions, grown inmonoculture at 1 plant/m2 on trellises 3 m high. 
Canopy growth was analyzed by dividing the stand into 25 cot horizontal strata. The main 
components of yield were no. of inflorescences and no. o pods/stratum. Daily yield for the 
growing period was 4.9 g dry wt./m2 . Although a high yield/plant was recorded (823 g/ 
plant) drop of young pods and seed abortion were the major factors reducing the potential 
yield. (Author's s ntinary) 1)05 

0468 

16721 GUAZZLLI, Ri. 1980. Cultivares melhoradas e tradicionais de feijfo nos 
estados. (Improved and traditional bean varieties in Brazil). Goiinia-GO, Brasil, 
L.mpresa Brasilcira de Pesquisa Agropecudiria. Centro Nacional de Pesquisa Arroz, 
l'eij~T. Cnttunicado "l',Scnico nt. 7. 4p. Port. 

Phaseolusrulgaris.Cultivars. Plant introduction. Brazil. 

A list of traditional bean var. and improved ones introduced into different states in Brazil is 
given. A table is also included on the increases inproduction % in the different regions of 
the country, obtained witlh improved var. (Summary bY Ct'.fG. Trans. by L.M.I.) D05 

0469 
17430 GARCIA, R.M.; DIAZ C., II.; PIVOVAROV, V.F.; PAZ L., J. 1980. Com
portarniento de cultivates de frijol (Phascolus vulgaris L.) en condiciones de Cuba. 
1.Frijoles. (Perfonnance ofbean cultivars under the conditions ofCuba.1.Beans). 
Informe Cientifico-Tciico (Cuba) 108:21-22. Span., 8 Refs. 

Phascolus vulgaris. Cultivars. Seed color. Agronomic characters. Seed production. Plant 
introductions. Uromirces appendiculatits.Ilost-plant resistance. Cuba. 

In trials of approx. 100 Cuban and introducLd var. in 1974-76, var. Cuba C25-9-28 sur
passed all others in seed yield. The best 7 white-, pink-, or red-seeded var. were earlier than 
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the best of those with black seeds, but lower yielding, Blanco ie Cueto being the inostproductive among them. The black-seeded VER 37, which equalled Blanco de Cueto inyield, displayed complete resistance to Urotnvces appendiculanus. (Stotmnar' b, Field Crop
Abstracts) DOS D04 

0470 
16720 RIVERA, R. 1980. Variedades de frijol para las zonas altas. (lhcan varietiesIdr hit,/lands). Recursos (I londuras) 2(6):39-41. Span., Illus. 

I'hascolus riilaris. Plant introductions. Cultivars. Agronomic characters. Yields. Climaticrequirements. Adaptation. Selection. Field experiments. Ilonduras. 

Results are given of" a series of trials carried out ill tile comunities of Santa 1l'lena andYarula, I onduras to assess bean var. regarding their adaptation, yields, agronomic characteristics, and qualit,' of grain. Trials "ere planted in 6 in ftbrrows with N, P, K applications atrates of 15, 30, and 15 kg/ha, resp., manual weed control op to 45 days, and the control ofEpitr i sp. with I I nethainidolhos/ia. Of a total of 72 var., the best were 51052, 51051,EI.l UU 104, and Jainalpa-Venezuela ' vieldiiig 1209, 1125, 1167,and 1167 kg/ha, resp. Tiegowth cycle varied between 88-130 days compared with 240 days for traditional var. Inanother trial witi 10 red bean and 10 black bean var., the best red bean var. were Zamorano, Retinto ('oplin, and 1112UU 104 wi th av. yields of 978, 807, and 673 kg/ha, resp.Among black bean var., 51051, 51052, and 111-370-739 were outstanding with 1211, 1223,and 1073 kg/ha, resp. I(A-TUI yielded an av. of 642 kg/ha. (.Sotiwirv hi' C'.G. Trans. by
L.M.I,.) 1)05 

047116439 LIMA, P.R. D A.; MII'NDI S, M.C. 1981. Competiqlo de cultivares defeij'o (safra das 6iguas) na ULHPAI. Dourados, 1980/81. [Competition o] beanctlti'ars (rainy .ason) at UPEl' ,Ii)ooradols, 1980/81j. I)ourados-NIS, Brasil,Inipresa Brasileira de l'esquisa \gropcctiria. I'esquisa ei Andamento no. 10. 
4p. Port. 

Phascolus *iih4arisPlanting.Timing. Climatic requirements. Cultivars. Agronomic characters.Yields. Yield components. Bean golden mosaic virus. \antlioniionasphaseoli.UromYces phaseoli, Ilost-plant resistance. Selection. Brazil. 

An expt. was conducted at the tliilatle tIC cc tto de l'esquisa (ie Anibito Fstadual inDoLrados, MS, ltraZil, to :ssess tile ptrormi:IICe
(Characteristic's valiatCd syore: plant height, heighl 

of tseani var. during tile rainy season. 
of the Ist pod, no. of pods/plant, no.of sCeds/pt d, no. o1 benMIs, \ t. 01 I00 seeds, aMid disease resistance. Ilie most productive
var. were Portillo 70, Ica ('ol 10103, PR-R-42-1, P'orrillo Sinttico, 10988, 
and lea Pijaowith 845, 764, 763, 727, 668, and 624 kp/ia, resp. Mtoreover, the pods of these var. did nottouch tile groniid. 'Ile bean golde n iosaic disease and rust (Uronrcspiasreoli) had arelatively lo\\ incidence hile coion blight (,Vanthou, ola.s Jiha.sr'oli) was widespread,favored by thie high te ip. and RII. (So;totari, hi ('.1'. ;. 'ranis. hi 1..1.) 1)05 

0472 
17358 LIMA, '.R. DI A.; MI:NDIS, M.(. 1981. Comportamento de cultivaresde feijio (lhascolus r'ilaris 1..) em viriea, em I)ourados, NIS, em 1981. /PerjIrnace'of bean t i'tltil'ars ill l att/ts ill I)uadNs 11, in /9 8 I). I)ourados-NIS,Iimpresa Brasileira de l'esqiiisa Agropecuiaria. l'esquisa cot Amndamento Il). 14. 
6p. Port. 

'/haseohis rukaris. Cultivars. Climatic requirements. Adaptation. Agronomic characters.Yields. Selection. 'anthtononasphasco. Uroinites phascoli. Isariopsis griseola. Bean
golden mosaic virus. Ilost-plant resistance. Brazil. 
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Thirteen bean var. were planted at the Unidade de Execu o de Pesquisa de Ambito Esta
dual in Dourados, Brazil, to evaluate their performance under lowland climatic conditions 
and to study the effect of planting d:tes on losses due to frost or drought. The trial was set 
up on March 19 and oilApril 20, 1981 in randomized blocks with 4 replicates in plots 
consisting of'four 5 n rows, spaced at 0.5 in. Frosts on June 17 and 18 affected the var. 
planted onl the 2nd date [lie var. planted on the Ist date were not al'fe, ted and these were 
assessed for bean yield, heigh t of the I st and last pod, no. of'pods/plant, no. of seeds/pod, 
and wt. of 100 seeds. [lie incidence of common bacterial blight (Xanthonionas phascoli), 
rust (Urom 'vc'sphaseoli), angular leaf spot (lsariopsisgriscola , and IGMV and BICMV was 
registered. Outstanding var. were ICA Pijao, ICA Coll 10103, and 10988 yielding 1886, 
1803, and 1601 kg/ha, resl,. These did ,iot touieh the goutnd, a characteristic important for 
mechanical harvesting. ?,ngular leaf spot and the golden mosaic had the highest indices of 
inlection. (Sotmmar' hi ('.1'. ;.Trans. hy I..) I)05 I)01 

047: 
17733 TIIAMBUIRAJ, S.; SIIANMUGAV'LU, K.G.; CIIOCKALINGAM, P.; 
PILLAI, O.A.A. 1980. Varietal evaluation in bush beans ('hascols i'ulgaris L.). 
South Indian Ilorticalture 28(4): 113-115. lFngl., Sum. Engl., 3 Ret's., Illus. 

Phasc'olus ru&iiari.Cultivars. Agronomic characters. Dwarf beans. Snap beans. Pods. Yields. 
India. 

Of 30 French bean var. tested over 3 season-,. Premier, Masterpiece, Stringless ('cy Pod, 
and Bountiftl arc recommended for gro\k ing oi the plains of Tamil Nadu, India. Green-pod 
yields or the 4 var. r .ngcd trom 14.62-',5.52 t/ha and crop duration trom 81-90 days. 

Breedinig Ah )05(Suitmart' I'lant rai'ts) 

0474 
17707 ST01'FII.A, P.J. BR'AN. I1.11.: McMILLAN JUNIOR, R.T.; MARTIN, 
F.G. 1981. Black bean productiin potential in south Florida. Procerdings of the 
Iloida State llorticoltttral Society 94:169-172. Ingl., lin.IFingl., 8 Refs. 

Seed Climatic 
Lodging. Ilost-plant resistance. Cultivars. USA. 
Phaseolutt ol ,ris. production. Seed color. Planting. Spacing. requirements. 

The production oh several black beau gcmot pes grown under south :lorida's environmental 
conditions (IUSA) %%as studied. (Genotypes s evaluated I'rseed yield :nd growth cliarac
teristics diirinl se:, 0 sOaSM

Is at the Agricultural Reseatch enter, Fo. t lhi:rce and Agri
cultural Research and IdG. otl Center, I loiestatad. Seed yields ranged fritni 433-1389 kg/ 

14 
ha at IFort IPierce atnd 176-2) kL/ha at loitestead. No statistical difleret -es in seed yield 
occurred anltlon tor :977 :ianting at Iloi estead and the I-,(TiUCenit'.e s except the tall 
x Guali) trial durinL spriig 1981 at Iort Pierce. In2 trials at lomestead. 4 rows/bed had 
sign iticantv 11cliir seed vetd than with 2 row s/bcd. Arbolito, 70002, and 70003 were 
significanitly note rcsisiatat to lodging than Black luirtle Soup or Strain 39 in 2 tials at 
Iort llierce. Re stilts sUgg estthat bh,ck beans cail be groi n in sutith Iionida, with optimum 
seed ptodt uctintoin 4 ri wS/bed. Seed yields \sere dcomparable to those obtained in other 
trials Yoirk State. (Auitthor" sotmmarY) 1)05inNex 

See also 0.4,40 045.5 0534 
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EOO PLANT PATHOLOCY
 

0475
17428 ABAWI, G.S. 1980. Field screening procedures for identifying resistanceto soi-borne diseases of beans. In Nene, V.L., ed. Consultants' Group Discussion ontile Resistance Soil-Boracto Diseases of Legumes, latancheru, India, 1979.Proceedings. Patancheru, [nternation:A Crops Research Institute for the Senii-Arid 
Tropics. pp.1 5 1-156. Engl., Sum. EIngl., 26 Rets. 

Phascolus iulgaris. Rots. Roots. Diseases and paihogens. Inoculation. iost-plant resistance. 
Selection. Soil requirements. 

Several field screening proceuures for idcntifying resistance to soil-borne diseases of beansare available, although they have not been standardized or studied in detail. Establishmentot permanent root rot nurseries appears to be the most effective and practical procedure forthis purpose. Many soil and environmental factors as well as cultural practices are known toinfluence tile damage potential otf soil-borne Irathogen s to beans. Whenever possible,thesefactors should be used or man ipulated in ordcr to njami J'dequate root rot severity andalso to reduce seasonal variation in root rot incidence. (Authors suwnatarp} 0 DOI 

16441 ZAUMI.IYI.R, W.J.; NIFIIN 
0476 

S, J.P'. 1975. Disease resistance in beans.Annual Reviev, . . opathology 13:313-334. I'ngl., 143 Rets. 
Phaseolts vitkaris. Bean common mosaic virus. Bean yellow mosaic virus. Bean southernmosaic virs. Curly top virus. Colletotrhttit lindenittthiantit. Uromy-ces phascoli. Iusariunt solaniphascoli Rhi:0conia solan. Isariopsis griscola. Alcloidogyn., incognita. Pseudoinoitas pha.wolicola. Cor'eactrittm Ilaccuinacitis. 'seudononas svriniae. Host-plant
resistance. (Cerml)la " 

A review is given on the progres. in breeding beans resistant to viral (1ICMV, I3YMV, curlytop, BSMV, pod ilottle) and fungal diseases lanthracnose (Colletotrichun lindenitthia.itti), lust ILrom vces phascolih, root rots caused 1y' lusarium, RIhizoetonia, Thielariopsisbasicola, Pythiuno ahaniclroiattim,and I'. ultinnum, angu tar leaf spot (Isariopsis griscola),powdery mildew tl:rysiphe pol.goni), white inmold (Sclerotinia sch'rotiortwn)j, diseasescaused by nema todes (Mtle~lo0gync incognita), and by bacteri; Ihalo blight (seudonjoias
l;t aseolicola), commoltnt)n and ftuscous blights (Xanthomonas phascoli and .'.fitcans), bacterial wilt phaseoli var.(Corynebacterint Ilaccuintaciens), and brown spot (I'seudomonass'tngae) 1. The greatest progres, has probably been the developmcit of 13CNI V-resistantcv. Sources of' germplasm are als; 'dicated along with potential problems regarding genetic
vulnerability and areas where f uore t
 research should be directed towards. (Sunt'ar3J.C. Trans. br 1..M.I} l)00 G00 

h A. 

See also 0417 
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E02 Bacterioses 

0477 
15861 MOFIFIT, NIL.; MIDDLITON, K.J. 1979. Lffect ofncommon blight on 
yield of navy beans. Australasian Plant l'athohu0oy 8X2l 19. hil. 2 Ret's. 

Phaseolusvu/garis. anthomonasphaseoh. 'lant injuries. Leaves. Plds. Seeds. Yields. 

In a field trial conductCd it the .1. lelke-1'ct ,i ,. ,d Stittio. kti;,arov (Austalia) to 
determine the effects of X'antthomu 1,S pl c ,h,, t-1,1h* 1 . %ihl, Need ,ize, allt seed 
staining of tile bean c . Kermtan, it u , toa,f 1;111101L'n 'lld , iolll!AliW c'ontrOl pht0ts free 
from infection, but results indicated thit %teld I,, and -'d JIIiut\ ee clearly related to 
the level of disease in the crop. 'Swm'ti b.t i,ni oft 17,',;' lath lo. ii2( 

0478 
17450 GNANAMANICKAM, S.S.; SNIFI 11. 1) \. 198u. Selective toxicity of 
isoflavonoid phytoalexins to Gram-positise bacteda. PI'h:.ttpatholoy 70109):894 

896. lEngl., Sum. I ngil., 19 Ref., llu. 

Phaseolus vulgarii. Plaseollin. Phy toalexins. loxicity. Bacteria. Iacterioo gtiy.Culture media. 

The isoftlavonoid plhytoalexins, kie'.ltolte ald 1"IMtdiin., \\Cre ttin t1 Ihe seIectisely toxic 
to Gram-positive bacteria. In a standard paper-di boa,,say. I(]-50i) pg kievitone or 
phaseollin inhibited the grostr' of ill 7 (;ranl-lts Ti,. but lione ot' the 8 Gran-negative, 
bacteria tested. Pha,,eollidin and piaSeollil othfa van lit possessed sich ,eslectivetoxicity

" to Gram-positive bacteria. Ilurther a..,la Showed thait even 2 gi- kievitone 10.56 x 10 1 
mole), which proved to be thr mo0st to0\c Ot tile COIttpithlnds exilnined, initibited the 
growth of' Cor,'pchacticriutita /a, i// , hlco s. (A11m, s'u/:li ,t and .th ,S rs tthor's 
sumnlary) 1:02 

0479 
17436 ANDIRSON, A. 1980. Lnique aspects ot tite cell surface polysaccharide 
of I'sudomoas phu.siol is demotstrated by bacteriophage specificity. 
Canadian Journal of Microbhtittol 2612). 1422-1427. ittl... Stin. hniL.. F r., 23 
Re fs. 

Phascolts tlgaris.Ihcltdo'o, phasoliclt. Intienificatioc. Cell \%all . Proteins. An;dysis. 
lost-plant resistance. Laboratory experiments. 

Bacteriopiage 121' eas.ed I i ly st't ot,M ,t /)lamt, ol, utiltot other plilllt paihogellic 
or saprophytic pseudiottnatt ,,. Specitiet Ot tile hAttt, 1opiee 1t11\ deletL tll recognitiot 
of some unitqte feature tit f ,u,: llt rt'c Iti 

' 
s. itarttdes. I \tlt)lysacehiail /'. p/tao ,,i )/, 

ride (I PS antd lipopoliysaechaidu e (I lS trt l I. ph, o,i,, /ia ere thkrt' lfi'ieltt at ill

hibiting bacteriopliag attacli ettt ttait sile IL llt.,ill\ itcittCi '\lt;1tet tromU 5 otter 
psel ,nltollad species. Muttants of I'. ohCtOli ,,ls d tith icit l-i' re\l'Si.tl'e 11foIloced 
I-I'S itd LPS ,ifferent ill alntotttt attd Ltlllt}O tlth ll Ill) Illohte i the p.liettal strain. Thus, 

in some itantnter tile iPS aid LI'P structures ofi', phat-,/i,,I,: are ,ilstictt! Iromt those of 
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other pla. , i t togenic and :,aprophytic species. The difference may prevent recognition andinitiation ot tesistance events when /'. phaseolicola challenges its susceptible host plant,
bean. (Author's summart') 1:02 

048017451 CAFATI, C R.; SA T.LER, A.\. 1980. Transmission of Xanthomonasphascoli in seed of resistant and susceptible l'has'olus genotypes. Phytopathology 
70(7):638-640. Lnrl., Sum. L'nl., 12 Ret's. 

Phaseolus ulgaris. Phas'olois acutihohtus. .anthomonas phaseoli. Cnltivars. Ilost-plant re
sistance. Disease transmission. Seed transmission. Seeds. 

A study was condicted oin the possible transmission of' the bean comnmon blight pathogenXanthomonas phas'oli 1- X. camlpvstrisl) (.p) in seed ol resistant /'haseohts acutioliuis
(tepary beart), and iii I'. iugaris genoty'pes (;reit Northern t(;.N.) Nebraska no. I selection27, cv. G.N. Valley, cv. G.N. Jules, and breeding line ,NtSU-5 1319 (all noderately resistant)and cv. "luscola and Seafarer (both susceptible. Ijeld-grown plants were inoculated byscratching the dorsal sutiu re of podIs at the flat green sta e of development with ta syringecontaining a suspelsion of' RI5-1 (an Np niutart resistant to 50 ppn ritampin) at 10'colony-forminug units/lt. At normal maturity, only susceptible tuscolit had typical bacterialblight symptoms. Internally borne blight bacteria were isolated ill both solid and liquidrit'attpin-containing media. Mutant wasR15-1 recovered from 40, 42, 46, 51, 42, and70% of seeds with any type of' visible synmptouts of internal blight infectin ill the genotypes tepary, Nebraska no. I selection 27, Valley, Jules, MSU-5.t319, anld Tuscola, resp.Mutant RI5-1 also %watsrecitvered froot 1.3, 2.0, 1.3, 1.9, 2.0, and 10.4% of symptoinlessseeds of the same .enllypes, rest). l)ata silgjst thlat tests to detect seed-borne bacterialblighr t should be included itt production programs for certified, hlieht-free seed of all drybean cv. (Au thors tmst ) 1 02 

0481
17715 tIAR/.I(', M.R.: TR I(;A .1 1, A. 1982. t)'t.ection de I't'domolasphaseo.lico)a (Iurkh.) I)ovson par la technique FILISA. (Det'-tion oj l'.setidomonas phastolicola by thII.IS/I thttiqute. Agrontomic 2(4):389-397. Ir., Sut. IFr., Engi., 
23 Refs.. Itlus. 

Phaseolos il ,aris. /'wtiohmoay phascoli'ola. Seeds. Leaves. Identification. Analysis.
Antisera. ELISA. 

I"FLISA tests sserc perftormcd at ordling to tile sandwichtMtethod t, described by Clark &Adams (1977) and Nlightl% mttoified by using Tris-Il( saline hutTer for tile enzymatic phasewith alkaline pItslhahtase from V Ii/t(iht 04i to te tect 'se dttdototlas phaeolicola illconttili:lated heat seed ind lcaves. 'urilied iltttttnitogloltiliins were obtainedt by affinitychromlatographfty using either protein A, or whotle baterial I'. phasolicola as ligands.Prelilinary studies revealed th;at t(ie I LISA tectilique \%iaseffective whent applied tobacterial slspenlsionts or to cotrrespolding filtrates through 0.22 pitl tlemlbrlanes as well.tUnder these exptl. cotditions, the lto\ver limit Of' tetectioi of the I,LISA sandwich method
 was about 10' bacteriall within 4 I. acteriI
"Tie , mtetabolites itt tile filtrates led to
heavy, rapid positive respsi,,c-S; fite lctectablC ttltltltt ttf soluble protein is about 
 IJdIg/nil by reference to scrutm alhitmi. It.ISA Se:tsitivity could 1ot lie e\pressed in terms of
bacterial conctt.,but rather in 
terms of' ttte cotni. of tacterial antigens soluble or not. The

possible correlatitnu 
 betecen a bacterial coilcl. and its related metabolite producOltn undernatural envirolnmental conditions sitolhl ite established. A good correlation was denlonstrated b,,tween the int ltttrescent itdirect iethtod and AII.ISAii detecting P. p/ea.seolicola il contina tesd seeds atd leaves. I lte extraction aild puritication t" stle bacterialmetabolites involved ilt patlhogenici ty shot,!:! lead tt the prodtction of specific antisela.These shtuld ltie of great ]telp it (ititalitative and quantitative .studies by I[lISA tileprotluctiiit aid distribiton of iltese 

on 
pathogenic metabolites in vivo. Standardization in

purifying illtntuunoglhtlt1i1s aid ill conuigating thet vi th more active enzynes is needed to
alltw valid coinmparistons and itprove the tensitivity of ILISA. (Atwhthor's s15tmmar.i,) 102 
See also 0536 0542 05i4 0551 
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0482 
17410 KINYIJA, G.K. 1979. The occurrence of race alpha of Colleiotrichunm 

lindemuthianuin in Kisii District Kenya. Thika, Kenya, Ministry of Agriculture. 
National Ilorticultural Research Station. 3p. Fngl.. Sum. Ingl., 5 Ret's. 

Paper presented at tile Symposium on Grain Legunme Inprovement in Eastern 
Africa. Kenya, University of Nairobi, 1979. 

IP/aseols iilgaris. (olhtoriclum lindctnuthianum. Races. Cultivars. Ilost-plant resistance. 
Laboratory experiments. Field'experiments. Kenya. 

In a cv. trial conducted ill Kisii, Kenya, red hariciot bean (;LtP-3 showed typical smptons 
of bean anthracnose (I'olhitotriclninlindeiitthiantim) on pods. Previously this var. had 
been tested several tinies ill the lab. and had proved it) be resistant to the ,\ race of C. linde

muthianun. A pure culture (i f (. indenntthianitin was obtained from infected C;LP-3 pods. 
By using different bean var. (Canadian Wonder, Processor, Dark Red Kidney, Perry Narrow, 
Kaboon, )ou ble \Vhite Princess, Cornell 49-2,12, I volutic, Pepita to distinguish the races 
of C. litdcnnithianum. the Kisii isolate was fonmld to be an Lkrace. hin ost areas where beans 
are grown, GLP-3 is founu to )e resistant to bean tntiraciose, iiidicatilng the absence of this 
race in these areis. (,ulithorE"stininart,) 1'03 ,;0 1 

0483 
17429 SUMNIKR, D.R.; SPIVEY, C.D. ;GAY, J.D. 1979. Populations of soil fungi 
and root diseases of vegetables in Norfolk loamy sand soil treated with sodium 
azide anti methyl bromide. Athens, Georgia, Utniversity of Georgia. College of Agri
culture. Experiment Stations. Research Bulletin no. 244. 191. I':ngl., Sum. Engl., 
28 Ret's., Illus. 

Phaseolus vulgaris. Rhizoc tonia solani. lusarirm oxysponn. Iusarinun so/lai. PIythium sp. 
Sod populations. Soil treatment. Disease control. Chemical control. Timing. USA. 

In field trials over 2 yr on cicumber, pIolebean, and capsicuins the soil was treated with 
methyl bromide ftumigant at 504 kg/ha or sodium azide grantiles at 67 or 112 kg/ha under 
plastic. Sodiuin azide at hoth rates markedly reduced soil pipulatiois ol' ythium , Fusa-
Mon, Trichoderma. Aslsprillus,I'chiilliion,and 'accdoinices spp. Methyl bromide sw'asless 
effictive than sodium azide ill the 1st yr but ill the 2nd yi the efficacies of the chemicals 
were similar. When the plastic remained as a filit mulch sodiUl azide was phytotoxic to all 
crops but "hen tie Umi was removed before planting the higher rate caused stunting in 
polebeans and capsicums, the lower rate and all methyl bronide treatments having no 
phytotoxic effect. Methyl bromide and sodiunt azide at 67 kg/ha increased yields of all 3 
crops (without plastic inilch) by an av. of' 54 and 309O/sresp., being particularly effective in 
increasing yields if" cucumber for the fresh market. (Sunnarr hY Ilorticu/lturalAbstracts) 
103 DOI 100 
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048417492 SM II II, D.A : IARRLR, J.M.; CLI-VLLAND,
detoxitication 'l-. 1981. Simultaneousof plhytotalexins by Iusurinm solani f. sp. phascoli, Phytopathology7 1111H121 2-1215. [wl.. Sum In d., 15 Refs., llus. 

P/Itc ,: 't'.'l',is.ltt ,:ti sol,.:,t hIstioh. C'ulture nedia. Phyloalexins. Toxicity.IEnyni s. Laboratory e\p eri Icnis. 

I'hC i , ol mIt) 1111toit \iiiI, k1 i itlilCrtfi m l' t . / t NI i)h.isCOIlldinl,aiddCd t0 Iti(ItId cultMres of l" sa...kLttlt. IIII(Itat,i I,IV detoxified to kievitolnc hydrate allhd)li lldIiii/im 11%illict', ilC ) li, lf tIl\ Xitis (each it 20 jig, ml %%ere transtlrnlled within24 I ali hc il. ,IL'kl [' ftmi ',)I ulItjrc,. No inLt'rCtjLsc
iI'tl,\ iIldtL h1,. 

in nivcelial dry % .tIoccurred during\ ptit'd Ie'/ ,r.tl/th ol kievitinet 1 .1 l|11 1 I I ,tiid 110t ,i. ,!ills 
h\tlr tase. tlile enzytmle 1' kievitonie

h 'imultalneolls dcLto\ifiatlo~l; k, ll c \\as detoxilited 
iut I li . mIlid uillis it . . i'lli-, ', m/ip .tixr/ 1 )03 

0485-(, KIlIARI.\ 1N N.: I All N. . K.H.: A(IRA\\..Al-, S.C. 1979. Influence offtugicides on tile incidence ol tItliar diseases, phylloplane mycollora, yield, siedborne 'Ungi and priotei contents of Irelch bean. lroceedtings of thIe NationalA1 adetm 3i l tint l, c, 2Sci -h - I ,)-2., Suti. I re., 9 Rels. 
l'/ra I iu/ur1it . Snap leans. ( "//ct, Itti/join /iil'i'/lttaizupr .lt'tnaria /lerlnati. frl.C'OX,101 I 1;1W%1 KivDisea.S\ t.C til. iCils. 

()i 7 tii ,t i I ixFJ to tLAII'ICm,t ' ICN!Cd I Ltcet,ciilil~cr oi.ichloride,zilaiii, \kCtltlilkmS I /llatii, 
zineb, \ ettable S..i11d 'O,)mIM t\\ 'hlttridle - ziCelin , tebictanc gave tIhe bestControl Ol %illLIs ICAi dIsN,I,o' 1 /'/ih,iOllt, it/earc/humn /i,1t/ l/lt'i ih included antliracnose (Colhtotri.Al ItlrIti i i Lt J11t1pod spit1

leaf spot 
t,'ria ihtntara , and CeretlsporaC , ,,,,: ', t m o i, \lai\.v r u lti tI ,ihxlltIteit tcli \%a-,observed, atidillac /llh't tad the't ell' tit .ield. Assoiationt ilut gi k itl harvested seed%vitll was leastl tn.itco"'e aitl hetae l S '.I'Il timi i Rv' i wo " of P/ut 'c tlilri.') 103 ' at1 

0J486
1'-It, Tll'I 1 , 1 \\ IA.l, ,. 1982.
conticetration, Itniperaltlnrv, anl soil 

Itects of pathogen species, inoculum
noisture on ban root rot and plant gro\%t .

(111all lol Iollill oI P'lnt I'atthiho_,\ 4 1 ) 1-7, Ihigl._ Sun. Fngl.. I'r.. 25 Re's. 
plldsc)It'hI it.,: is /'. m'aw; idt,,oilt 1tt.I t:rntm smtmi phasco/j. Inoculation. Still populatitons. Rots. Ri ts. I enperatlire.. Soil moisttlre. (;ro\th. 

FIth ,tic, t 3 
,lTe"' , 

cit ip 1 4. 2)1,.id 'S ('), 2 s(i! itolistmltesWi/ 1111oll ultlmijll ! ,Illhd ] tlltl I ~dla 1'. %,1) ph] 
( -50ll nd -71)0 ulinhtrs), 2 tli tg lll'~l), ;anld 4 mollu.'l mll colln,.l. (0,

Ill,, of (,If) )It j'r lit th 1( r00F, t 1 1 O \%iltC hr.till \\e/t. tdeterillilled. 
Ri ot '1cldtit' tiIci.it 

10. 10)0, 'llid I(M MI 

,tdl 
t %\ Ill iitititiII 1-ilt' . 'Itclsu,.11 Il .111d lIM I ,,lI-ILcS I it thet i t[llV IM]t rott rot!,illd iL".., 0h.111 JIdtlitl,,it \,,cr100)( sportt,s/ Ret ctillls ill totall111%t~l\ ' k.l Ct'L' !r1t'jk , 1 J! lil pow,,,IIIII tq .111.I/[IID ill u o,'1 1 I lldl 100 sptores.' o,f theL'OIIIbfIIl.11l1-1 0 W IWl~ I Ifc, , l , ilt.c o1IIIll i 2rmll\ l i \\fit' MIddiII\t, At .111 m)1', II P I , ,i Il \\ ,1 I 111l, ' ." 1c 11I IN I -, so[ 1 1,1I ; lS) IhI I 

'tJ~ 
l I , i r St qi 'I-l7( 1 Ill 1);ll )./),, Mt l /t,/tc 41/ P rC"I I!\ 11,111 1 ll !';l ,' .1[t 2' ( Mild liIIC f , ;Is. ;I It'llidt-1lt' \ I t) r 

. 
11t i.M Wltll IH c m' 'll~ Js ' 11 H lll 


1 1 
Il . II' 21 ( Ili.[?) it 28 ( . Ilit, t'lqllhillatiolll ill Causedt't
Itlllgll,11 ,st .1 1 I- l1 p T']lltt d , 


'lill~ ik lh th ', , 1 


I' d,~ \I £/'L,fV .I1 2 Ill I \\, t( t' I , tlet] thtler
tthIl~ tl IC",t'[, ttv,le'd . 'P1'111 \\ I \kr, IIlI tIHV I t.'d i~rilllllll.\ I)\ tellip.\\helc', + tI) t t!l \ d "ICH1t'[t olld mlaillh k tlll II lllll c'olllt' . 1,1llorl," wim ll.lld l) 

10 1[MI 
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0487 

17726 MAGALHA'S, A.A. D-: CIIOUDHURY, M.M.; MILLAR, A.A.; ALIB-
QUERQU', M.M. DE 1982. Efeito do d6ficit de .gua no solo sobre o ataque 
de Macrophomina phascolinc em feijao. (t:ffict o. soil water deficit on tite attack 
of' Macrophornina phaseolina in teans). Pesquisa Agiopecuiria Brasiletra. Serie 
Agrononi'a 17(3):407-411. Port., Stun. Port.. I nl.,, 20 Rets., lllus. 

Phaseolus rtdgarts. Macrophomim phascolina. Disease control. Soil moisture. Plant 
development. Drouq,,t. Irrigation. Timing. Plant injuries. Yields. Field experiments. Brazil. 

The effect of water stress on the incidencte of the a,hN stein Night (Macrophomtntna plhaseo. 
Iina) itt beans was evaluated under field Citit0ti.S at lie e\pl. statiOn Of tile ( entro do 
Pesquisa Agropec1aria io lr6pico SeCin i-.\r i of tile I tt nrca Ira sleira tie PL'esluisa Agro
pecuiria in Petrolina , P1 , Brazil. . randonlized block detign %%asutedtl it 4 replications 
and 7 treatments. "Freattnents I to 7 correspontded to 0, 6, 9, II, :3, 16, and 18 days 
without watering frtnt the of tite C resp.bectnnine tloikering period, lielore atnid after tile 
water stress treatnents, tile soil I the exptl. plots %sasmaintained ,it optinum moisture 
conditions. DiseasCd plnts were counted 49. 63, atnd 84 dIV, after planting. Plant tmortality 
caused by tile fungus was sieiticattly different ition tieatilteit. at tile I 5 level. 'Te no. 
of diseased plants increased as the period of water trS, ivas proloitged, res'ilting in 
8.6% dead plants utder ideal soil mtoisture cottditiott. vs. 6.3)+' dead plants it) ['lots with 
18 days of isater stress. (Aiuthor\ sion atr) [ 03 Il) 1 

0488 

17431 GARCIA, RI.M.; DIAZ C., II.; II VOAI(OV,M V.A PILDRA, S.; VI:LAZ-
QL . Z, 0. I)80. Conportamiento de ct[tivares de - 'it garis I..)frijol h-,.-;',,hr 
en condiciones de Cuba. 2. Ilabichuelas. (lBeharioor ,t htan iultirl'i t 'ldrFtbait 
cflni/iot . Snlap ban Inftorwe co2. apl ('ientiico-l'ecc uia) 108 .23-24. Span., 
4 Rcfs. 

Phaveotis tn larts. Snap beans. lField experintents. (ultivars. ( o'tmce pha, ,d. I lost-plant 
resistant e. Cuba. 

Of appr.. .30 Soviet cv. tested iii the field at ile N.I. Vaviliv I xptl. Statiotn, La Il:,.iaiia 
(Cuba), Only Fana atid Astia were relatively resistant tittiust Uoliiti'cei. Pha scoli). A table 
conmparilg the b,'ltaviotir of introtiLeil atid itup~riV,etd vat. already e\istelt in the ctuntry 
is included. (Stonmnartl /l Rc't'i f tPltl'althlo,) 1-113 t;(1 

1489 

I',137 ANIt Al. NX1. )ifferences in the biochemical cottnpositionsRSON, IT 
and elicitor activity of extracellular components produced by three races of a 
fungal plant pathogen, (,'llcttritti lith vttithi:::'tt. (aittadltall Journal iii 

Microbiol,!. 26(12) 1473-1479. I tel.. Suin. I md., I r- IH,Ret,. 

Ihascolus ru/tlarl.. (,lh't,,trithtt hotlintntthirm,,tRaces. Floins. Analysis. Ilost-plant 
resistance. I.aboratory ex\perinents. 

I eltiIllt l. istt. lrodtl 't, tfront tle (., 3, jul " i es f( ',lPttilN t hzttt/,'Mtttit/i tt1tt t 
difteredi llt thlei cJtbollt dr, ie tl Irttt'ltl coTr.iltits Jt1l it) their a iliile to elicit 
s'ittpttns ol a lv, persellittve resptnt.e it ditk red kidne\ ht, lie ittral sttear couipo
sitioll t e t viriedill their p ipt toitlons of rhtllllN C. t ito,.e, itte, :1t1dilet l dtU't 
gllcise Ily,la:rylattjidc eel clcttriipliresis .,ht\.ecd the puIlttlll Ctttpuut1Ctts It, huettotre 
ttUlllcrutt, ill the j3rate proiduhcts tha-i it tle o or , race pltitcts. Iiclh piotetti Iult 
co-staitned lt ca t,oikydrate. lliglhest elicitor activity 'a,, ohwietl itt the pt dthtts front 

I ,tile k race, a race avirIlCIt oil dark red kidniey. I Itrtic t Irr,lit the weaklv dci!ii 
)t race \%ere abut 10- old less active ,as elicltors than those if the k race. \\ith the , ra..'e, 
a race higlly virulent otl tlark red kidtney, elicitr activity isa', IO0-loid less tlhan that 
of tie a race. (,litthor ' sttmmarv') 1.03 
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0490 
17719 GROTII, J.V.; URS, N.V.R.R. 1982. Differences among bean cultivars in
receptivity to Urom ices phascoli var. typica. Phytopathology 72(4):374-378. 
Engl., Stun. Engl., 12 Rets., Illus. 

Phaseohs rulgaris. Uroin vces phaseoli. Cultivars. Inoculation. Leaves. Leaf area. Plant 
development. Iiost-plant resistance. Statistical analysis. 

Receptivity (no. of uredia obtained/propagule applied) to rust (Urompvces phascoli
ti'pica) was measured 

var. 
oi unif liolatc and trifoliolate leaves of 6 bean cv. )ifferences in

receptivity ainiong cv, \\ere observed after precision inoculati on of leaves having a range
of ages anti less precise inloculation of leaves of uniforin age. IBoth rilethods showed cv.
differences in recep:ivi y. Ilants of cv. Royal Red Kidney, Ml icI was least receptive overall,
exhibited tower receptivity for both unifirliolate and tritoliolate le ives at every age than
did those of the highly receptive cv. Pinto I I I. Diflerences ini receptivity for these 2 cv. 
over all ages \kere approx. 3-fold for both leaf types. Method ot' nmeasuring receptivity
influenced the results obtained; those made oir leaves of different ale.s provided sufflicient 
inforimation for fullly deiscribing rice ptivit . (.,lftthor'. sion arr'} 103 

0491 
17752 I'APAVIZ.AS, (.(. 1981. Survi%:a of ich,,d-roahargianomt in soil and in 
pea and bean rhizospheres. 'hytopatholagv 72(I): 121-125. 1ingl., Suni. -ngl., 14Refs.. 1111us. 

I'hascohsrurlariv. inrt,'clcrran har:aitno. Isolation. RIhizcisphere. In(ulation. Soils. 
A senisclective Iielittnii \as leveloped tr tiie trirect i lation of "rifchtch'rniaharianum
and other Iricrhccroa 111,pp. soil, arnd for [ie qltuantita tive estimation of its inoculumfront 

density inisoil. Ihe selctive tryr ired ttrti co 
 tined per liter :V-8 juice, 200 fIll; glrucose, 1
g; agar, 20 g: arid \%ater, 8() fill. Ili aar \%as aitoclaved separately ini0.5 1water and added 
to tile V-8 juice after ajto i ni' Ilie I'tchl-olrnaniletllii I (HMI ) ccintailled tire follow
iig ail titicrobial agcnts ip /iii)i :tcric slfate. ibacitrAiCrI, pnircillill (, alld clloronieb,
100 each; nystnttti. 20; chhirtItracycine 1(1. 25; soditn propnitate, 500;alld pCrtaclloro
litrobellZclle, 100). Lor belloillct -tolerant biotypes, tile TNI Inrediuli \waI suppleirented
with It0 pg/nl of bertottl. ('onidi ot F har:iaotn that \\ere added to soil without
tntftni-sutpplyrg atiteidilleirts survicd tor at least 131)days, hit the duration anid tile
% sturvivat deperded ott lith sola'te irstd. i: /rarz.ijaon did1n0t survive well if) tile
rlizosphere of hearl arid pea seedlings o\lien seed \\as cotated with colidia of tile flirgls. It
also did not increase in the rhizos'livce cif pea seedlirtgs frm cinidia applied directly to soilI day before plfilurg. Infusion of pea seed sill tile fungicide ietala' y heftre coating it
with conitia tf /rar iooorimrprov'edr sutrvival il' conitlia iii tIre rhizosltliere conpared with
tile survival it the rliZcsplrc Iroot seed that received conidia only. (Sonmnar t. Biological 
Ab1Istracts) 1:03 

0492 
17472 RIBI IRO, S.R. 1981. Reaqo de cultivares de feijao a nove raqas fisiol6gi
cas de Collcitotrichtnt lindent-thiatia can(Sacc. et Magn.) Scrib. (Reaction oJ
coltir-ars to nfin pri)siological races of ('olhtc'njriiiu lind'nttthianoumr. Revita 
Ceres 28(1581:342-350. Port.. Sum. Port., I nl., 10 Refs. 

l'/asr'olos r-ugaris. Cultivars. (olh'ttI;ich/ n Udclidno/titianto. Ilost-plant resistance. Brazil. 
Thirty-si\ Brazilian comritircl CAll c'. dii I I I urleain and N Amitericanr cv. %utretested
for resi.stace tIo 9 race, of ('llctrc /111i rli-oroi/uhacrieo. Result. revealed that Mnost olf 
ttte commietwrcial ',%. tested \ucre stisc'eptible to tl races if the pathoer. Somrie I itropeai and
N. Americarn c.. that Sli(ouCd resstalLTe o01ltl fit' IrSetCaS so '%c f cesistanice in breeding
prorgranis Kalioto. rcsistant to races IIA-I, IIA-2. 1IA-3 lt\-5, IRA-i, IhA-4. anld IA-9:
Widlsa, re:,tstant to rait es I1A-3. ItA-8, ardl BA-9; Mastcr Piece, resistant to races I(A-I , IIA-2, 
and lA-4; atid Corne!] 49-242, resistant to all raccs. (.Ituthor'v wolintarl. 103 
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0493 

17452 IMIIOFFl:, M.W.; COOVIER, S.R. 1981. Design of an acoustical particle 
counter and its use in phytopathological research. 'hytopathology 71(2):152-156. 
Engl., Sum. Ingl. 14 Refs., Illus. 

Phaseol.s vulgaris. Laboiratory cxlperiments. (.Ciomyc''x olasioh. Ipideliology. 

Al acoti,cal particle counter and r itlroll aplers i ere uscd to mntlitor spores o)" U'roi.v

c.es phuiciwli ,ar. tipa ol snap bean cv. lHoitil'til dturin, the cours, of 4 epidemics in 

conItrilled CMtt0liiiiIClIt Chambers. lit the acoustical Coulter. air-horne particles a!re drawn 
thrOttgh a Calldlary st.'htI, (of tulolar acousticAl ClCluit.I. iiere particles larger tlhant 5 pin1 
Ill (i) shed vortices as they are aiccclerated less rapidl, than the siirrolildig air. Ptes,.sure 
cliallieS Caused i' thes distlirbaices in the lamiliar th cltlse SOld \atvCt, ([etectable wvith 
an cicctret Iiicropoliiet . .\,c'tticil Couiitnts and rotood cot lts xere higlil correlated Ii 
0.981, \ltwl apl vr\. I aCOUltiCal cO.lilt tor Ccry 26 rottiriol tuit,. )ise ie increase as 

IlleaSuredt i)v a ,iial ra til- scale , a Im-ilv% correlatcd xiii bhoth acoustical cotunts ir 
,

194) and rotorod collil (10.96).11)6 . 1tsii1 t icill(lnnlde radout. simpli'ty t lCSig, and 

largze sni1 vol. giC tih iLoUti'al CollItl oel other particle cuttttingoiulv:iiitaies 


miet lIds tor ,,o l t li ;t h ieilal Ill\ c"tiatilNI",. I..Ilithi '% 10?1111,11T) 103
 

044 
18L1I,KISI ,. 1 .(.. VAN I I II N. 1l. 1)1981. Ilhaiscllin metabolismn and 
Itoleranlce Ill /t ,liim w/olhl f. ,,p. Il,,,i. llIO iiLl l Ililt rttlioliih v 19(2): 
2S7-27 1 .I Iltid, Sull. Iu111l.. 30I IRelt,. llltI{ 

IPha.liilh is ','l lasI'l ullill. MIetabolismii. / 'rlm ii i:,)lot ulrui',li. Analysis. U.SA. 

Mcftttil ll,1t ,t bic1ji phli.ollll to I.l-h1l " li\x.l\ l ic 11ihl alp)p , , it, t' tlr 1I)v\ y. fanf' 

Il Ilul ll lui-ux\echl|ls,. , li' iICiull istiill 01 thil pht, to'llc\lll 1i,1v Ihe a cilil iel t (bill 
tcuIll cllli lerul u(t tolcrancel)t the elte l it I olt 11I ilslztNCOlli. lie t'\resl l l 

was clisel. crIO lUAtt'd I tlle t ll ti\Jt il ill. \l 1 litttCdtlCiII t lthe IulIigUS With 
COIIlIl tlslt, that ,tl) llIt 'lI lll,ilii',lst lsii eth it l t. ilerimic . II \\Cl'er, iil1lihitioll of 
n elta ,lulIsill lv irp hItll -

2 ,3 - ll I *-tllio\ le hlI tiii e lr c.tLltuctt iunitpurlctely sensitive 

to il. tle i c ct tl t t ihe 0Alit \l l (1'/'i llh 0 i uii 'luooouulfI113 I103 

04 95 
17 .79t/I I I , 1, , \\ III 11.1 K. It. I I. 82. 11h i i ortane l' )host factorsof 
bealls (/Ijiui/1\,u. wpi ) o11i lf sI 101 ei app/cx'iiu tull I. Tropi/ .p il rl r r, 

tcal A trlt:t lwc '5 1 1 3 -238 . 11 l.. S1oi1.I l-I., I Rel.. l hlli.
 

I'lawoh I ,11iu1rti. Iri l Ii( iI /ih lz . l)iscamsi ciinlruul. Ilusl -plant ressitnce. (ultisars. 

Flhe influienice 0i dtterelii p'opel tis oit tlit -l i/ , i/lw 1olh i the ciitiol kt" rust. 
Urlnpii'i % ipp/o,ud!/i, ix detilrl1IIlcl. S ciil list1- s, like it we. t'f type, and 

Cv. tvpc \\cr. oIltieatcil. Il)Is,,s ulist, \Ixis hil li "I I) Ic.Oe , I 2 kl,l, , old at IlltctlatiOn 
fIo tilliti lia . lld 22 iid. o ld hr t lO iaIt t I I i h Ill-. lilc..ts tlCjIll (l l lci v cs v otin i'r 

Ori ilhc t haii ligi xis,tl itu i\ tk iCf. lxoie tliai t\C i l vtl.thiI Itilt' i Iel \%OIiCsl it.'a 

r l iill t Iit cx' , fI il II ici ,iii t e .is ,s t I lm ,riI Iti ils 1111 l,11" L.' t s ' \ I.% l iu .'i it ult (I r m'i' 
('.luiiahii ' \iiiuhi'l. lKiriziu21iI \\,us, hI~liixti. \lu.tcitl ii'ti. I lcl'itxeii'l. l<ertiis'. iilll t util) 

{-lit da a i lIeI na atl CI: . (/I/C 1 1! ilt/i /'/g t 01 i''auttSl cir, Ultiid ( stenmt' 
iii ,'d (h,1ll I < I.ii d.A '\m, lt/ .il,I IluIrcSA h'Im,s iui (IC I'eSuluSl'a .f,\gruie
c 4irl, I il dt..Ic I \vcuc i dc I'ctlllS,l ut' -ililitt) I st;lli,. ('MU itii .IIlui Jttlic.i 

nioi 18. 11 i Port. 
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Phsolusvulgaris.Seects. Rl~ctonia solani,Cerminadionl Seed chiaracters, Braz il.
 
Comnparison of batches of Pfiaseolus ilgaris seed with Or 
 nfeto6oihu~ /iocoy
soaislo w, that" Ch 7b"'t JIad a gerlaino 8 an a0.eefAZ22'-goiae tl-ff93% a n d 222with ledl.naeompr29 inthie uninfected batch. The dry wt, of seedlings, 

t offmycelium and hlaustoria in bean leaves infected with bean rust. Ultrastruetural7t...3'0~obervations. Mycopathologia 73:1 21-12S. EngI, Sum; Engl. 9 Refs. Illus.
 
Phaseolus vulga i Leaves. Inoculation.
t Uromyces plaseoli Heat treatmernL Hosts andpathogens. 

Leaves of Pliascolus viulgaris Inoculated with. Uromyces appendiculatus were heat-treated at~S0 C for 20s at different times after Inoculation. The treatment had no effect on' the hostbut caused severe ultrastructural alterations in the pathogen. The alterations were already,visible In the haustoria aid hyphae at the end of tie treatment, became progressively moresevere with time and led to pathogen death 2 days after treatment. From this time onwardsthe haustoria appeared shrunken, extremely electron dense and encased Ina mass ofgranular material, seemingly secreted by the host cell. No encasement was observed in apparentlysenesced dead haustoria in untreated leaves. (Author's summary) E03 

049817788 CHRIST, B..; GROTI, jy. 1982. 
'A 

Inheritance of virulence to three beancultivars in three isolates of the bean rust pathogen. Phytopa.ology 72(7):767.
770. Engl., Sum.lngl,, 19 Refs.' 

rPhascos ulgaris. Uromyces plaseoli. Inheri ti nce. Isoation. Virulence. Genes, Cul tivars. 
The mode of inheritance of virulence of 3 selected rust (Urom-ces pliaseoll var. typica)isolates on 3 bean cv; was determined on plants with each isolate in isolation chambers orin the greenhouse. Two single-pustule collections of U, phascoli var. tYpica, isolates SI-SandiP O-, gave differential reactions on 2 bean cv., US#3 and Farly Gallatin (EG), whileboth isolates were 'virulent on Pinto Ill. The 3rd isolate, S1-1, was virulent on all 3 cv.Upon selfing, SI-5 did not segregate for virulence, whereas 110-1 and Sl-l segregated onlyon h:G and US#3, resp, Crosses were made anong the 3 isolates in all combinations. TheF, progeny of' P10-I x SI-5 segregaied in a ratio orone virulent to one avirulent on EG and
US#3 indicating 2 independent genes for virulpnce. Combining the iesults of selfing and of
all the crosses, 
3 genes for virulence to the 3 cv, were identified Further proof of the 3virulence genes was obtained by siling, crossing and backcrossiig selected i-, isolates3 virulene loci were designa ted a UpA' , Up'., 

The
and Up i:Ior 2 ofthe genes aviruiencewas dominant, but for the 3rd, virulence was dominant.(Auttor'ssummary) 103 

Scealso 0537 0548 0550 
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E04 Viroses 

0499 

17447 FATING, K.B.; KHIAR F, M.N. 1978. Influence of virus infection on the 
phyllosphere mycoflora offrenchbean. Indian Phytopathology 31(3):387-388. 
Engl., 7 Refs 

Phaseolus ilgaris.Snap beans. Bean common mosaic virus. Leaves. Microbiology. Mycoses. 
Isolates. 

The mycoflora present on leaves of healthy and 13CMV-infected plants of snap bean cv. 
rennessee green was compared at different stages of growth (vegetative, flowering, and 
crop maturity). Fungi were isolated by the washing and shaking 2 trifoliate leaves in 100 ml 
sterile water and were incubated on plates at room temp. (22-28' C). .llternaria alternata, 
Aspergillus spp., Cladosporium sp., Ih'hninthosporium sp., Penicillii 'n vatahil. and Tricho
derma aureoriride were observed in the phylloplane of both healthy and virus-infected 
plants while I.'tsarintn sp., .y)othcciu, roridui, and Rhisopus sp. were obtained from 
leaves of healthy plants. Premature aging of plant organs and phtysiological disorders of 
virus-infected plant tissues may be responsible for the reduction in fu ngal flora in the 

" 
phylloplane o these plants. The differences in the phylloplane inycoflora of healthy plants 
at different stages inay be Iue to the i:hanges in the physical itature of leaf surface and 
chemical nature of leaf exuidates. (So iI'a y' 1104,,,a, /.hi (_'.(.K. L.M.I".l 100 

0500 
17468 (;OODIMAN, R.M.; SIIOCK. I.1.., HAI R, S.; BROWNING, K.S. 
BOWERS JUNIOR, G R. 1980. The composition of bean golden mosaic virus and 
its single-stranded I)NA genome. Virology 1061 ):168-172. Ihig, Stun. Frigl., 24 
Refs., lll -s. 

t'hasolts rulcarit. B[ean golden mosaic virus. DN.A. 'roteins. Analysis. -nzymes. Biocliemis
try. 

BGNMV cntalns predminantly tr,ilar sinlestraided but DNA isolation by treatingL)NA, 
virus with protesit', K results incomcrsitn ot Otw DNA to a linear form. Flie conversion is 

inhibited by as little as 0.025", SI)S but not h% phen liethylsultonvl tluotide and does not 
)NA \ic notoccur wien puttilid i,i okitc,ih proteinaic K. Protein is involved in the 

covilent structure otI ;WMVl)NA; thc omxcrc on appears to he cauid baniendonuclease 

that copurifics ,tt ll,thvi u midl I,,t, I' poiteitase K, (,.IV contains a major capsid 

prowtet o.itli 111 stiii.ittd t 2o4i* 1oo proteins ;ire, found, int r I t nilnor even the 

inist highly piitikci vtrUl, ttlot, t1i1 aut or functionprpamr . inein iole inviris strncture 
are unkn'loln. It,(N\ wIcle, c , n l2I*\,19co I thier.,Iore, each ,-.irinate particle must 

cotMIti ,Isin'l, l) \ ,1lc t-e. it Mshilh oncr 90', ito ircuhr. Ilhree.stimated t1ool. wt.of 

the virlisis 1.8 x 10'". -l h ,' itiro, I 1), 

(0501 
17474 ALVARIZ A, M.; SI 'ITIVI lIA R., I'. 1982. )etermin aci6n deuna raza 
necrrtica del virus del mosaico comtin del piooto en Chile. (lhItv.'-nmation oJa 
necrotic strain of the beati woiion moaic virts on haiti in ./ide). Agricultura 
T6cnica (Chile) 42(1 ):61-6h Span., Sum. Span., lngl., 18 Refs., Illus. 
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Phaseolus rulgaris. Bean common mosaic virus. Races. Host range. Disease transmission.Seed transmission. Symptomatology. Serology. Hlectron microscopy. Cultivars. [lost-plant
resistance. Chile. 

A virus isolated from PIhascolts rulwaris was identified as a necrotic strain of ICMV, difTerent fromi the strains tipto and NA. 15, previou sly reported ili Chile. The new strain producedapical necrosis antd severe vascular necrosis in leaves, stetms, pods, a:ld roots in those var.MsIil carry the doninant hiypersensitive gone \\ith (orbett RefuLee type resistance againststrains tipo and N.Y. 15. Plants infected at an early staec otf growth died. rhe new strainproduced ilioai %y iptonis oil (hilean var. traditioually susceptible to both latter strains.It \Sas deterined that the necrotic strain corresponldCl to ICNIV, o)l the basis of itssyltiptot lnttNly; restricted host raiee: physical propertie: ,erolthy ; tratsnision bymelchanical nicat,, h\ seed, and 1) aphids ill a iinpersistent tort; and i/.e arid mtorplohogy
of tile virus [)articles. 1,4 tlt/ior's ilwnniari') 104 

050217714 SIlIXIMIRA. I. 1982. I-ffects of boron nt the formation of local lesionsand accurnulation of callhse in IFrench bean and Samsun NN tobacco leaves inoculated \%itll tobacco rmtosaic virus. ihysiolozical PIh'r l'atholog 20:257-261. I
S im . I ng.. 13 Rel,., Imlu. 

/ihaseoslu u,rr. li daccu mosaic viris. Inoculation. leases. Syniptrmatology. Plantnutritioi. If. Ilost-plat resistmirce. Laboratory e\perinlent.s. 

Iteall pirlan '1uss\\mn III culltitre SOtitlOII COIiL1il1lli2 e\cesN It arid iitulartell oil their plilniaryLaves\kith II XI . ieMdV 1le C.er lla smaihiller Itlutl INIOIIii %%ithi illteIet CalhnsC 1tlimresCelt.e,irllntillhe cii',,. IILIOrICerIcc Listell h11 5 tli s after inocuilalion vs. 2 days for control
plants. S1ilar I'llblOuiri iCLrrvtd ili le,l-halvcs O bean floated oil a solution of e\cessIf altet MO,1.lt'll \ilt I NIV. ( ,itrijr\ to this, Mhen IcalialvcS Of Salnisun NN tobacco
lIlainS \kCie 
 loateld O1 It solut1in .ell i iciltOl ril ssith 

. 
I IV, the treatmetint had io effectin lesion tliiitiatIlii Ilid callose I1tlOIL't'ILt I here uis I correlatioin het\%cel the amoun tOf CalIIs d1I'7IIIIIIIttIIOII ill tlh ItC:tXs d th iii iOItl Niltt L I ISOI ill 


kited lecS .,Pt1o110 .siIOflMarY) 1(14
 

ei t ll N f rmetd file inrocII

0503
17811 \\ IIll P. K.A..: SI Il "AL.. ().'. 1982. Suligetnornic RNAs in virions of' 
souhelh rn heani ini saic irrut.s I'l\i h ol , 72(7):909-9 13h fig , Sm. Iisl.. 30 

IlIa/iohi Iillv',LM I+alearln iii thIln nIllsaic ,iu%. RNA. \iruleicc. 

l're p ilp iitil tl si ihL u ,.. RN IXs Ii ItSNIX hear: Strriuu (IIS.I\-.11, reltve it theitfiCctil 0 V'li)lOcl 1 I.' St I(2 .) I,i ai1ihpr ,\. 2.3 t11ieS r.telr III late- %S.carl-Ilroieny viritns.
lIC sp'citlc ielCti tit 01 I.itC-I)IOI\ IISM\ i\alsul Imecr that
than Otli e carly-protleiy
vpirltnls .uar.litl\ ,I pil pI: m l I ltelrot!,cui tt.S IV lac,_ 25S RN .: atlempts to resolvet il 'I l r .\kIL- il tII Nct sst i l St bl.'_e SHT Vi lli Mi R N . , ileit h u r i l IIhii tl i n o st i l a teliti leinitectilM t 25S IRN.A Wiein \Il, lirt' iree\pl. it 4S (C til 2 It, suit g'iitiiilc coliolentsCtIiirijl \ X iii erulllli C>sX,hut thill t' eaititeiit Iii lrkct ticjiil i t'.,tieLill l'ilt tiVit\.I \ lisii,tl l it a l l w Mel lIluiehIic Ic bihI . c(.( . I nt in) , N +ce ssa ry hfr IJSNIX' ina c tt v a t it"IMitli eiTIllO:iiiL kiil iL t tlliIl. Si I)i"i MR RN \, \\eiVe dlt'ctl Ill IISIX -II lirr n, i thesiiediii i le ltI/ LI ti ltl i h u t) As 5111 5 iiA "IVthelN SOS Ni tl I ItItILitot.Ln. \.m,ILditional IISM \ ltaill . 1)kl5 'd 11it N uII,li isst CLS'll al lit siil fidt . 10t1Ctill11OJLt'Ills' !.llll1wh \ Num mathi I 104 e lu ClIII

()5114 
17789 (Il'l RRINn I .1 I IN, M. I. , KI III . 
}ccurrence i southern hlneean mosaic virus in (cntral 

742-743. I ngl.. Suti. I rio.. II Refts., Illus. 

t.\; ('OSI., C.L. 1982. 
Ilra/il. Plant l)isease 66(8): 

52 
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Phaseolus vulgaris. Bean southern mosaic virus. Isolation. Etiology. Host range. Electron 
microscopy. Serology. Brazil. 

Bean plants infected with BSMV were found for the Ist time in central Brazil. Identification 
of the virus was based on host range, in vitro properties, electron microscopy, and serology. 
PI 313310 and Preto 153 were found to be good local lesion hosts for the virus. (Author's 
nmary) E04 

See also 0524 0539 0540 0541 
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E05 Nematodes 

0505
14940 SINGH, D.B.; REDDY, P.P. 1981. Note on the chemical control of root
knot nematodes infesting French-bean. Indian Journal of Agricultural Sciences 51 
(7',:534-535. Lngi., 4 Refs. 

Phaseolu; ruliaris. .leloidoytc it'ncognita. Nematode control. Chemical control. Yields. 
Snap bean. India. 

The effect ot 6 ntmaticides (aldicarb, carboturan, dichlofeuthion, fensulfothion, pltenantiphos, and et hopro phos) in controlling the root knot nenatode (.l'loido.vneincognita) inthe fie Ldwas studicl ti sing [rench bean var. Burfee's Stringless. The expt. %%as established in1979 olIa red sanld' loan soil with a neniatode larvae popllation (it 242/250 cc of soil. A
randomized block design was used %%ith2 replicationstrea tinleii t.Nenaticides were appliedto the rows betore planting at rates o' 0.5, 1.0, and 2.0 kIS, a.a len plants front eachreplicate w%'ere at raindOnl ald the root knot tilde.\551s rated on a I -to-5 scale (Iselected 
no galling, 5  seere gallingL). All tile ICiII LUcides siglifiCanitl,, lomered tileroot knot indeN.The least root-kiot tilde\ was obtained \fitli the rate ot 2 kg a.i.:iha, 1e efTect of thediffereiit neilnaticides on lretch bean vicld was also sienificant. Plicnainphos and aldicarb\were efftective both illcontrollinq,. root knot neinatod s aind illmncreasng I'rnch bean vield.
(Stun iary / i '..(, !'ra,si.I W1..) 10(5 

0)506

17776 Not L,. G.R.: JA(.'tSI N. B.J.: LI 
 HI R. (I). 1982. Soybean cystnematode in comnnercial snap beans. Plant )isease 66 f):520-522. Iugl., Suni. 
I ngl.. 8 Refs.. Illus. 

1has'ohdits i hear. Stia p beans. Nematodes. Ii 'trod'radir( tm %.Plant injuries. USA. 

In Jill)1981, thloroli. stuniited snap beans Iii a 1)-h,i Comtttnercial production field in Mason
(O tlls Illinois I d bllltlIllCted b, i
, \Cr hei1n t'vyttlelnaltode that \,,IssubSe 1ueittly
ideutifild itstile ,Osbean cyst iiit otie. /htrb gl'i race 3. Ihis is th..1st reporl of

the occuren., of this itliltlode III a colin.ircal ploduction area of lha'olti ,pp. iII 
 tile
 
USA. (.Alntth'r's iImmat0 1 5 

17-38 McStRI I ). I40s. I fect Offlr,,tiIm hulos trnwpm'oiliii snap bean andmethods for conlro by o\amyl. Ncniatiopica Stilli.10(2) 89-10. I n't. IIlgl., 
Spall., P9 Refs., 1li'. 

,ln% i'rluaris IP/ta\s't iithW/res rn!il'i. Q,'urIt ulI'ioilll, islve.ra. Nentatode control. Chenical control..SoilS populations. I inig. VSA. 

(P several i1e0hids1 applly llr! 0\ill\l llsnap l s, f \\ekl\ lhlr ,prays of 0.56 kv
aii. O ainIisl/li Cirtibilled \kis a soil LlreiILch if 2.24 kgia. i'\ao vl iha at planting \%,is5fie
 
nlist elfecli\e illteducittg svi l populatiolis of rn lorl'rnr and Quniv tthu%act tral4 site% near Iloitiestead, I lorida ( Yield.SA. of sinap beans isas negatively corre
lated %ithsoil populations of R. remii)rnmi at harvest, but not \with pllopations at planting 
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time or at inidseason. Ilinal populations of R. renijormis were not correlated with initial 
populations in 18 test plots, whereas highly significant (1P 0.01) correlations between 
final and initial populations existed for Q. acuors and tlifcot"lenchus dih'stera.However, 
there was no correlation of yield with initial, midseason, or final population levels of these 
2 nematodes. (A.utlhorv'stntinar.') [05 

0508 
17817 SMITTLF, D.A. ;JOINSON, A.W. 1982. Effects of management practices 
on Meloidot vne incognita and snap bean yield. Journal of Nematology 14(1):63
68. Lngl., Sum. E'ngl., 13 Rets. 

Phascolus rulgaris. Snap beans. Melohiogy'i incognita. Nematode control. I rigation. Culti
vation. Mulching. USA. 

Phenantiphtos applied at 6.7 kg a.i.ita throughl a solid set or a center pivot irrigation system 
with 28 toni of water cftfctivcl5 controlled root knot nematodes, Meloidogyne incognita, 
and resulted io greater snap bean growth and yields irrespective of growing season, tillage 
method, or cover crop system. The % yield increases attributed to this method ofMif. incog
nita control over liontreated controls were 45% in the spring crop, and 90 and 409% in the 
fall crops following winter rye and fallow, rcsp. Root galling was not affected by tillage 
systems or cover crop, but disk tillage resulted in > 0% reduction in bean yield compared 
with yields from die subsoil-bed tillage system. (Author'ssuntar.') 1:05 

0509 
17705 NIcSORLIY, R.; IPOHRONEZNY, K.; STALL, W.M. 1981. Aspects of 
nenatode control on snap bean with emphasis on the relationship between 
nematode density and plant damage. Proceedings of the Florida State Horticultural 
Society 94:134-136. lngl., Sum. Eng., 17 Refs., Illus. 

Phaseohs i'ulgaris. Snap beans. 1eloidogyne incognita. Rotylenchuus renifbrmis. Nematode 
control. Host-plant resistance. Cultivars. USA. 

Relationships between nematode density and yield of snap bean were examined in several 
field studies conducted near lomestead, Florida iUSA) in 1979. Regression equations were 
dceveloped describing the inverse relationship b,.etween final density of Meloidogyne incogni
ta and yield of snap bean cv. Spiite. An invt,, relationship between nematode no. and 
yield was also found itt 18 plots of snap bean whicih were naturally infested with Rotylen. 
chuhi; renilormis. Control of R. rcnihrmis in these plots was attempted vsith a soil drench 
of 2.24 kg a.i. oxantyl/ia followed by weekly foliar sprays of 0.56 kg a.i. oxamyl/ha. 
Control of R. rnijbroiis resulted in yield increases at high ne,natode population levels, but 
no consistent yield increase was obtained by treating plots having low population levels, 
even though nemiatode popula.ions were reduced by treatment. Such results indicate that 
there may be an opportunity to make future treatment decisions based on population levels. 
Control of tle root knot nentatode, .11. incognita, was attempted using nenatode-tolerant 
cv. In a field test, 4 M. incognita-tolerantsnap bean cv. (G698,G699, G700, and G701) 
slio\sed significantly less galling than th,! coniinrcial cv. Harvester. (Author'ssumiary) E05 

See also 0545 
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E06 Physiological Disorders 

0510
17493 DAVIDS, J.A.; DAVIS, D.D.; PENNYPACKER, S.P. 1981. The influence
of soil moisture on macroscopic sulfur dioxide injury to pinto bean foliage.
Phytopathology 71(11):1208-1 212. Engl., Sum. Engl., 29 Refs., Illus. 

Phaseolus vulgaris. Soil moisture. Air pollution. SO 2 . Drought. Plant injuries. Plant physio
logical disorders. Leaves. 

The influence of soil moisture stress on SO 2 irjury to pinto bean foliage was investigated inrelation to stomatal conductance r.t'e, soil MC, and plant water potential. Bean plants weregrown at 4 soil water potentials and exposed to 5720 mg/is 3 (2.2 ppm) SO, for 3 1i.Macroscopic injury was severe on plants at -/' and -1 atm. and negligible at -3 and -5 atm.Injury was highly correlated with % of soil moisture, and both injury and soil moisture withstomatal conductance rate and water potential of the plants. The duration of soil moisturestress (I, 2, or 3 (lays) did not affect the amount of macroscopic injury induced by SO2,stomatal conductance rate, or plant water potential. Stomatal conductance rates of plantsgrown at -'/ and -1 atm. decreased when the plants were exposed to SO:, while those ofplants at -3 and -5 atm. were not affected. (Author'sstomarv) 1:06 DOI 

0511
 
17464 TEll, K.H.; SWANSON, C A. 1982. 
 Sulfur dioxide inhibition of translo.
cation in bean plants. Plant Physiology 69(l):88-92. lngl., Sum. Engl., 17 Refs.,
Illus. 

Paseolus vulgaris. Air pollution. SO,. Plant physiological disorders. Photosynthesis. Plantinjuries. Plant vascular system. Translocation. Laboratory experiments. 

Exposure of the source leaf of bean cv. Black Valentine for 2 i to 2.9 1/I S02 inhibited thenet photosynthetic rate an av. of 75% and, simultaneously, the translocauion rate an av. of45%. The experimentally determined translocation rates from SO-stressed leaves werelower than the rates expected on the basis of the observed reductions in photosynthesis.Evidently, under SO, stress, the phloem-loading system becomes a major limiting step incontrolling the translocation rate. Following removal of SO, , photosynthesis recoveredquite rapidly (to approx. 60% of its preexposure rate within 2 Ih)but the translocation ratefailed to increase during this time interval. This delayed response of translocation to removalof SO2 does not appear to be due to an injury effect of SO 2 , since a similar effect wasobtained by exposing the source leaf to a short (2-li) interval of darkness. (Author's summa
ry) 1"06 

See also 0410 

56 



FOO PEST CONTROL AND ENTOMOLOGY 

0512 
17400 BARROWS, E.M.; HOOKER, M.'. 1981. Parasitization ef the Mexican 
bean beetle by Pediobius jbrcolanis in urban vegetable gardens. Environmental 
Entomology 10(5):782-786. -ngl., Sun. 5 Re s.,FIngl., Illt.. 

Phaseolus vuugaris. Epilachna 'ariestis.Insect control. Biological control. Pediobius fbveola. 
tus. USA. 

Parasitization of the Mexicai bean beetle, L:pilachna varivestis, by Pediobhiusjbreolatus was 
monitored in 5 urban vegetable gardens in Washington, D.C., USA, in 1979 and 1980. In 
all 5 gardens PI*fin'eolatus was released in 199 and I of these gardens in 1980. This 
cholcidoid parasite is an exotic, non-overwintering biocontrol agent trial that is used in 
Maryland soybean fields.These inoculative releases, or 1' koreolants that probably came
 
from Maryland, or both, resulted in parasitism of 97-100% of'F. varivestis larvae in each 
garden by late summer. Therefore, most of the :. 'arivestis damage in thee urban gardens 
probably could be elininated by making inoculative releases of adequate no.of 1'.frieola
tts throughout gardens at appropriate times. (Author'sstnotmarlJ 1:00 

0513 
17418 BLICKIINSTAFI:, C.C.: JOLLIY, P.M. 1982. Host plants of western bean 
cutworm. lnmironiental tiitoniology 11(2):421-425. 'ngl., Sum. Fl gl., 17 Refs., 
Illus. 

Phaseolu vulgaris. Loxagrotis alhicosta. Insect biology. Host range. Laboratory experi
ments. Field experiments. USA. 

The western bean cutworm, loxagrotisalhicosta ( Lepidoptera: Noctuidac), is lativC to the 
w. USA. It was 1st recognized as a pest of beans and inaize in Colorado and Idaho, and later 
farther tiorthward and castward. I-arlyworkers foound larvae teediig on f'ruits of nightshade
(Solanutn 1iinttn r, ground cherry 'hi'salis Sp),anil toniato, and speculated that these may
have been the original hosts. Bly feeding larvae on these plants and close relatives of beans 
and iiaize. heans and maize were found to be tile Most suitable hosts. (;rolnd cherry, black 
nightshade, toni ato, soybeans, and teosinte (EI:'chaenta in eicana) were not suitable hosts. 
Maize and beans are probably the original hosts, since they are native to the area. (Aulthor's 
S1t1tn1ari) 1:00 

0514 
17487 JNIS(.G.: tlO(;(;ARD, M.P.; ILUM. M.S. 1981. Pattern and process 
in insect feeding behaviour: a quantitative analysis of the Mexican bean beetle,
L'pilachna l'ariestis. litoinologia I-xperinientalis et Applicata 30(3):254-264. 
Fngl., Sun. E-ngl.. Ir., 39 Refs., lhos. 

Phaseols i'ngaris. :pilachna i'ari'estis. Insect biology. Behavior. Feeding. Timing. Labora
tory experiments. 
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No-choice feeding trials and automatic feeding detector studies were used in a quantitative
analysis of the feeding behavior of adult Mexican bean beetles on thirithost plant Phaseolus 
vulgaris. Different chemical stimuli and physiological factors gave clearly distinguishable 
patterns in the feeding process. Compared to controls: age had no marked effect; starvation 
synchronized and reduced the time of initiating feeding, increased consumption rates, 
increased feeding duration, but did not alter no. of meals, sucrose increasedthe con
sumption rates over the same feeding duration as controls and reduced tite no. of meals;
phenolic compounds decreased consumption rates, feeding durations and no. of meals. The 
methodology produces quantitative indices of specific feeding behaviors trom the measure
ment of cumulative consumption/time data, while being sufficiently rapid for screening
plant materials and chemical. The tnthods are applicable to lab. bioassays with phyto
phagous insects and are being used to generate a predictive model for dse Mexican bean 
beetle. (Author'ssummary) F00 

0515 
16753 CRUZ, C. 1981. Effect of soil mulches on leafhopper (Empoasca spp.)
population and on dry bean yield. Journal of Agriculture of the University of Puer
to Rico 65(l):79-80. Engl., 5 Refs. 

Phaseolus rulgaris.Empoasca sp. Population dynamics. Mulching. Insect control. Chemical 
control. Yields. Puerto Rico. 

The effect of different soil mulches on populations of Enpoasca spp. and ott yields of bean 
var. Rayada was studied. 'treattnents were: T , paraquat applied to weeds 14 days before 
planting; T, , black plastic; T3 ,silver plated plastic; T, , sugar cane traw; and T,, clean 
cultivation used as check. These were arranged in a randomized complete block design with 
4 replicates in carbofuran treated (2.2 kg a.i./ha) and untreated 10 m' plots. The highest no. 
of nymphs (24.6) was registered in T, in carbofuran untreated plots. Highest bean yield
(823 g/plot) were obtained in T3 in untreated plots. (Summary' by CP.G. Trans. by L.M.F.] 
FOO 

0516 
17402 ANTONELLI, A.L.; O'K-EFFE, L.E. 1981. Possible resistance in bean 
varieties to the western bean cutworm. Journal of Economic Entomology 74(5): 
499-501. Engl., Sum. Engl., li Refs., Illus. 

Phaseolus rulgaris. Loxagrotis albicosta. Insect biology. Cultivars. liost-plant resistance. 
Plant injuries. Seeds. Pods. USA. 

During a study carried out in Idaho, USA, 16 bean var. were evaluated for their resistance to 
attack by Loxagrotisalbicosta, [he methods used consisted of comparing plant materials for 
oviposition preference and larval damage of both seeds and pods. The evaluation of seed 
damage proved to be tite best method of determining differences in L. albicosta damage to 
the plant materials screened. No significant difterences in pod damage or oviposition
incidence were found; however. 2 var. consistently showed extremes in damage from feeding
by the pest on seeds. Var. N203 showed the least amount of damage and Michigan Improved
Cranberry the greatest. Tie growth rates and efficiency of food utilization of larvae fed on 
pods of N203 and Michigan lotmproved Cranberry were found to be similar. (Author's
summary) 1:00 GO 1 

0517 
16927 HOIHMANN, C.L. 1980. Ocorr6ncia de larvas da mosca da semente Delia 
platura (Meigen, 1826) (Diptera: Anthomyiidae) em feijoei', no Estado do Paran . 
[Incidence of lart'a' o] the seed corn maggot Delia platura (Diptera: Anthomiidae} 
in beansl. Anais da Sociedade l'ntomol6gica do Brasil 9(2):293-294. Port., 2 Refs. 
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Phateolus i'ulgaris. Delia platura. Identification. Insect biology. Plant injuries. Seeds. Brazil. 

The incidence of the seed corn maggot, Delia platura (ltylemya cilicnira), was observed in 
bean crops in the state of Paran., Brazil, during the 1978/79 rainy seasons. Aspects of insect 
biology and the form of attacking seeds are described. Adults oviposite in soils high in OM 
or on plants. Larvae attack the germinating seeds, penetrating the cotyledons or partially or 
totally destroying the embryo. The maggot is also a vector of the bacterium Erwiniacaroto
vora. It can become a limiting pest when conditions favor its development. (Sutmmary by 
C.P.G. Trans. hy L.M.t.) FO0 

0518 
15837 PIZZANIIGLIO, M.A. 1979. Aspectos da biologia de Etnpoasca kraemeri 
(Ross & Moore, 1957) (llomoptera:Cicadellidae) em tPhaseolts vulgaris (Linnaeus, 
1753) e ocorrncia de parasitismo em ovos. [Aspects oit the biology ofEmpoasca
kraemeri (lomoptera:Cicadellidae) in l'haseolus rugaris and the hicidence of 
parasitism it the eggsl. Anais d, ' ociedade F'ntomol6gica do Brasil 8(2):369-372.
Port., 3 Refs. 

Phaseolus wilgaris. Empoasea kraeneri. Insect biology. Insect control. Biological control. 
Laboratory experiments. 

An expt. was conducted under lab. conditions to determine the no. and length of instars of 
Itmpoasca kraetzeri and to detect parasitism on eggs in the field. Recently borne nymphs 
were collected in the field and placed on Petri dishes with leaves of bean var. Carioca as 
substrate at 28 ! IC and 80% RII. Of a total of 319 nymphs, only 53 reached the adult 
stage, the nymphal stage lasting an av. of 8.97 days. The no. of instars varied from 4 to 7. 
Some micro hynienoptera such as l ,agtstlaveolUTs and /lphelinoidea phitella were ob
served to parasite on eggs of I:'npwsca, especially in the substrate containing stems and 
branches. (Sutmar' hv C.P.. Trans. h' 1..M.I..) [00 

0519 
17427 VILLACORTA, A.: PIZZAMIGLIO, M.A. 1979. Comparaqr) de urea dicta 
semi-sinttica e ura dicta natural, no desenvolvimento de Trichophisiani (llubner)
(Lepidoptera, Noctuidae). [ omparison o a sezis' thilctie diet and a Yqtiiral one in 
the dtelopMlllt ,I Trhophisiani (Lepidoptra.Noctuidae)1. Anais da Sociedade 
IntoholOgica do Biasil 8tlI:155-162. Port., Sum. lhigl., Port., 9 Re's. 

Phaseolts 'ulgaris.Trichoplusiani. Insect biology. Uses. Laboratory experiments. Brazil. 

An artificial diet based on ingredients readily available ol the Brazilian market was de
veloped in Brazil for the rearing of larvae of' 'richoplusiani. The diet which contained dried 
beans, yeast, sorbic acid, ascorbic acid, vitamins, ar i-microbial agents, water and agar, was 
used to rear tiore tian 6 generations. Larvae reared on the diet completed their develop
ment more quickly and produced heavier pupae than those reared on cotton leaves. (Stan
inarv bY Review oJ Applied I:'otoinolotv) [00 

,520 
17466 LINK, I).; PANICII., J. 1)4 A.V.; CONtAITO, L.C. 1980. Oviposiuiode 
I'ie:odonis guildinii (W.stwood, 1837) sobre feijoeiro. (Oripositio of I'ie:odorus 
gildinii onl heats). Revista do Centro de ('ihncias Rurais 10(31:271-276. Port., 
Sum. Port , [ingl., 8 Plefs.. Il1s. 

Phascolus rul'garis. t'iezodorts ildnii. Insect biology. Insect control. Biological control. 
Field experiments. Brazil. 
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The ovipositionIo stink bugs, l'i:odotsguildin/i, on bean plants, was studied on an exptl.
field of the Lt. Federal di Santa Maria, RS, Brazil during 2 crop yr, 1978 and 1979. Mean 
no. of' eggs/lay was 11.65, ranging between 3-26. The uppet side of the leat was the main 
oviposition site. More than 50% of tie eggs laid were parasitized by Telcnonuios mormideae 
(IIynenolptera, Scelionidae). Oviposition olccurred on the upper third part of* the bean plant. 
(Ah lthor 's"siumniaryt, I(0 

0521 
177110 SANBORN, SM.; WYMAN, J.A.; CHAPMAN, R.K. 1982. Studies on the 
Furopean corn borer in relation to its management on snap beans. Journal of 
Icononic Intomology 75(3):551-555. Itngl., Sum. I'ingl., 7 Rel's. 

Phaseolus to/garis. (OArinh ntm,ilalis. Insect biology. Planit injuries. Leaves. Pods. Stems. 
Timing. 

IEgg iia ss or h[ac of' (strillia wmthdalis \%ere placed il siap beais to determine the effect 
Of*et hatch it %;aiOii, (1a1, htoreh Ihairvest, il cr1 datlllalge at harvest, aind the length of' 
tim lrvae Ieed ,."ter0taly*nO tVe Ill tliCbcftore bOriig ilttl stetis andii pods. When egg hatch
iCcurred hets\kCii 14-310 Li., beflore harvest, ilai iaged stems anid pods ere found at 
harvcst. I htiktch ;t 7 atd 35 dv, 	bel'ire harvest reselted ini little crolt daiage. In lab. 

.fiC, Mlrvale lrvae cIand field 1 Ot ICttiCi1 IsI ior. e'tLeCrIllIv Ott the plaits (primarily oil 
the ilntderide, ot ItaLse)tor 0-7 i. 	 mdlih chtidcpleted the 1st or 2nd instar before they
egill t bor. li. de-,1eei C %%ore related to the intervJl between egg

hatch i tidthe Onset Of h toti . i..l t/or'v ioilat-i) 1.00 

Sce al.', 0417 05s2 
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F01 Injurious Insects, Mites and their Control 

0522 
17301 JAGTAP, A.B.; AWATE, B.G.; NAIK, L.M. 1979. Chemical control of 
stem fly Ophiomvia phaseoli Tryon (Agromyzidae-Diptera) infesting French-bean 
(Phaseolus wulgaris Linn.) in Maharashtra. Journal of Maharashtra Agricultural 
Universities 4(1): 83-84. Fnl.. Sum. En,., 5 Refs. 

Phaseohs vulgaris.Ophiomyvia phaseoli. Insect control. Chemical control. India. 

Three field-plot tests were carried out in Pune, Maharasltra, India, during the rabi seasons 
(Nov.-April) of 1975-78 to evaluate the effectiveness of foliar sprays of 9 insecticides for 
the control of Ophion via phaseoli (Tryon) oti French bean. Percentage infestation 7 days
after treatment showed that 0.03% diazinon and 0.05% quinalphos gave the best control of 
the agroinyzid; treatment with tile former coinpound was less expensive than that wvith tile 
latter. (SummarY bY Reriew oJ.Ipplicd :'ntontologi') 101 

0523 
17403 ECKENRODE, C.J. 1981. Influence of potato lealopper control on 
kidney beans in New York. Journal of Fcononic ILtomolog%' 74(5):510-513. 
Engl., Sum. Ingl., 10 Ret's., Illus. 

Phaseolhs rulgaris.l:npoascaJahate.Insect control. Chemical control. Timing. Yields. USA. 

Field studies carried out i Nes' York State ¢WSA) in 1977 and 1978 showed that naturally
occurring intestatiots off h'mpoasca Jhba' %ere supprcssed by treatmen ts of phorate,
disulfoton, and carbaryl ott 2 kidney bean cv., Red Kloud and ('alitornia Light Red. Greater 
no. of nymphs and adults were observed on Red Khoud than oil ('alifornia Light Red, but 
leaflhopper control resulted in seed yield increases only' in the latter cv. No differences were 
noted either in the wt. of dried plant, and pods or in tie ito. Of' p)OLS between th 2 cv. 
(Author's sumntarv) FO 1 

052.1 
17772 SINGH, S.J.; SASTRY. K.S.; SASTIRY. K.S.M. 1981. Field tests with 
insecticides and mineral oil for (lie protection of French beans fron yellow mosaic 
virus disease. Gartenbauwissenschaft 46f2):88-91. Ingl., Suit. Engl., (;eri., Fr., 
Russ., 6 Refs. 

P/iaseohs rulgaris. Snap beans. lihtisia taha( i. Insect control. Chemical control. Bean 
yellow mosaic virus. Disease control. India. 

In a 3-yr trial conducted at the exptl. farm of the Indian Itnstitute of' IlortictLtural Research,
I lessaraghatta, Bangalore (India), platts of IFrcLi)call cv. ('otteder were sprayed 4 timles 
at 10-day intervals with one of 8 insecticides (itonocerotopios, tiohoite, inaiicozeb,
carbaryl, chlorfenvinphos, endosullai, leptoplhos, and tetrachhorviiphos) or I% mineral oil 
to control whitelly (Ienisia tahaci), the vectoir of" It NIV. In tile 2 Iater yr 4 granular
insecticides (carbofuran, fensulfothion, disulfoton, and piorate) were also tised on other 
plots before planting. In general nionticrotophos and dimethoate each at 0.05Y. or mineral 
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oil controlled whitelly and reduced 13YMV incidence; the granular insecticides were also 
effective. Plots of plants free from 13YMV produced nearly double the yield of control plots 
of infected plants. (Stmaarvhi' Field Crop ,Abstracts)F0I E04 

0525 
17497 I]LRNIIARDT, J.L. 1979. Fcology of the Mexican bean beetle (Epilachna 
rarivestis Mulsant) on soybeans (Glyciht' max (L.) Merrill) and snap beans (JPhaseo
ls spp.). I). Thesis. South Carolina, Clemson University. 85p. lngl., Sum Engl., 
50 Refs., Illus. 

Phaseohs 'tigaris. Epilachuia rarirestis. Ecology. Insect biology. Climatic requirements. 
Insect control. Biological control. 

The ecology of lEilachna t'arirestis in soybeans and I'/ascohsspp. was studied to elucidate 
fundamental relationships antong thispest, host plants, and environmental factors. These 
data were esseritial for tilerefinement of a ca1ntepaCr situ alation model. E. rarirestisadults 
preferred pinc litter ftr averwitering. tEvergence began in .March alntdcontinued until May 
when imost emergence occurred, generally folloving periods of rain fall. Adults fed with 
Ihas 'lhs hintalits had increased and longevity imalesand I'. i,1tl6zaris fecunditv of and 
female., shortened preoviposition period aintt less iays between ovipositions iii comparison 
\itllthoe adutilts tcd soI)cans and ther diets. On a per veekly basis, adults daitaged 
30% inore stviea i tr lace area than ott Ph/tasioltus luo, itus. Lab. expt. using constant and 
alternatiiig temp. regitnies atid soybeans as a diet indicated that tireoviposition period and 
longevitv \ere inversely related if telip., and fecundity was directly related to longevity. 
Field oiservatious striwed that plant catoipy of soybeatns had a positive influence on 
% hatch, %hitch\as reduced front6 2.4 to 25.7% as a result of lh\wrainfall and huiidity, 
and high tetip. Restilts frtn tietl tntl lat. expt. %%ere useilto vatlidate a physiological day 
equation used in itredictiiing tcvelopmentic lperiods of lav:ie. Co rrection coefficients, which 
allted adjustment t r variatitns inthe daily Cycle duioeteinl. to geographical location, 
were added to the ctiuattion. tiler siudies %\ereaIso condtlcted oi larval development, leaf 
area danage, andiredators tf 1:. narirt.%tis taril bi'C.P.G. Trans hy L.M.itt soytcains. (Slim
I.')
1.:01 

0526 
17787 GA IW'Y,N.W.: I-VANS, A.MNI.1982. Alternative methods of interpreting 
measurements of resistance to the leafhopper I:ipoascakraemeri Ross and Moore 
in the common bean, Phtst'ohts rataris L. tI-iphytica 31 :225-236. Fngl., Sum. 
lngl., 7 Rets., llus. 

It/tascohts i'tdgaris.I:unioasakracit'i.Ilost-plant resistance. Germplasm. Chemical control. 
Symptoniatology. Growth. Colmbia. 

Appropriate deinititis tf, and method of teasuring, resistance are sought using thaseolus 
t'uliarisi,a itajor sitource tif protein inL.A.,alnti its itost important pest, l:'ipoasca kraeoieri. 
The c licepts vigor antd resistance are defined :these 2 conponentsof generat narrow-sense 
make till brtad-ens resistance. The validity tf'these definitions, which depend on tie 
inclusitn of tolerance as a resistance itectaisiti, is discussed. Inorder to distiniiish the 
componnts, 38 genotypes t'P. rogaris were grownw ith and without insecticidal pro
tection, in3 replications illa sllit-plot ,'sign, with 3 planting dates at the Centro Interna
cional te Agrictltura Tropical IValle del Catica, Colombia). Seed yietl/plant, and a visual 
score of damnage sy itplitonis tr vigor, were ieasured. Three n ithods narrovof estimnating 
sense resistance are cinsiilered : il)the genotype x insecticide interaction effect ina split
plot analysis, (2) the yiel of each genotype tnlprotected (Y ) divided by its yield protected
IYp), and (3)the deviation of' cach genttype from a regression of 'Iu(n Yp. The 3rd 
iet tt overcomes soie objections to the Ist2, and can tie applied to datage and vigor 

scores as well as to yields. '[le 38 genotypes differed ill narrow-sense resistance according to 
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all 3 methods, and it appears that in practice methods 2 and 3 were both valid. They also 
differed in general vigor. Breeders working with many pests and crops have found that low 
damage and high yield in the presence of the pest are effective selection criteria. Tile work 
reported here supports this view. (Author'ssumnmary) FO1 

0527 
16770 TURENNE, H. 1981. Ensayo de control quimico de ia mosca blanca 
(Bemisia tabaci) en frijol comfin (Phaseolus vulgaris). [Chemical control of' the 
whitelly' (Bemisia tabaci) in beansI. Haiti, Ministerio de Agricultura. pp.L8-1-L8
9. Span., 9 R.efs., Illus. 

Paper presented at the Reuni6n Anual del PCCMCA, 27a., Santo Domingo, Rep6
blica Dominicana, 1981. 

Phaseolus rulgaris. Field experiments. Bemtisia tabaci. Chemical control. Yields. laiti. 

At the Damien exptl. field, Port-au-Prince (Haiti) a preliminary trial was conducted on the 
chemical control of the whitetly (tlenii-ia tabaci) in order to select the most eflicient and 
economical insecticides. Bean var. Pois Rouge (susceptible to BGNIV) was used in a 
randomized block design with 4 replications and 6 treatments: 5 insecticides (pirimiphos
methyl, decamethrin, malathion 57%, trichlorfon, and carbaryl at 1, 0.5, 1 I/ha and 2 and 
1.5 , g/ha, resp. in 1000 1water) and one control. Twenty days after planting 3 applications 
were made at 8-day intervals. All the plots were harvested and yields determined. Significant 
differences \%ere only observed among blocks; however, there were highly significant
differences among treatments. Best treatments were decanmethrin, pirimiphos-niethyl, and 

2malathion with av. yields of 3.1, 3.07, and 2.56 lb/32 m plots. (SunnmtarY' h' t'G. Trans. 
h)y L.M...) :01 

0528 
17810 YABAR L., 1. 1980. Insecticidas contra el medidor del frijol (l'setdoplu
ia includens) y su efecto sobre la poblacion de araias. Ilnsecticides that control 

the bean looper (Pseudoplh.a includens) and their elfeet on spider populations). 
Revista Peruana de Intoniologfa 23(1): 149-150. Span., Sum. Span., Engl., 6 Refs. 

Phaseolus vulgaris. Pleudoplusia inctudens. Chenical control. Integrated control. Biological 
control. Peru. 

Seven insecticides were tested for the control of Pseudoplusia inchdens on beans in Sahua
y;'-o (La Convenci6n), 'eru, and the effect of the treatments on the spiders that afford a 
measure of biological control of thi,; pest was also observed. The sprays comprised 0.2% car
bofuran, 0.15% methamidophos, 0.15% triazophos, 0.25% trichlorphon, 0.1% deltame
thrin (decamethrin), 0.25% carbaryl, or 0.1% dimethoate. Carbaryl and trichlorphon
provided a moderate degree ot initial control of Pseudophsia, but their effect did not persist
much beyond 4 days; however, they caused a low level of mortality of spiders (18.76 and 
21.05%, resp.). Deltamethrin, miethamidophos, dimcthoate, triazophos, and carbofuran 
remained effective for 9 days against !'seudophsia. Trizophos and dimethoate were the 
most injurious to the spider population, causing 36.49 and 3.).51% mortality, resp. (Sum
mary by Review oflApplied Entomology) FOl 

See also 0460 
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GOO GENETICS AND PLANT BREEDING 

0529
 
17750 
 EVANS, A.M. 1978. Structure, variation, evolution, and classification 
in Phascolus. In Sumierfield, RI.; Bunting, A.!I., eds. International Legume
Conference, Kts , lngland, 1978. Advances in leguni science. Procectings. Kew, 
-ngland, Royal lotanical (;irdnts. v.1.pp.337-347. Fngl., Sum. hngl., 57 Re's. 

Phascohs rttiaris, I'. co(hi.th I.1 acuti1olitus)1. Ih Iunatus. Centre of origin. IHybridizing.
Polyploidy. Mutation. Taxonomy. 

The taxonom ic linits of' t4te genus P/hst.olts, the 4 cultivated species within tite genus, and 
their origin, e'tilutioli, illdsorld-s.ide dispersal are reviewed, highlighting the 2 most 
economically ilmrportatint specic,, P' I' andt P* himi.s The eltects 01 donestication onreilv" 

i griisthicllangtes habit. ill seed no./poil in p,0d structure, aitd in photoperiod response are,described all(t Classiticatiotn of grsmth habit races sithin 5000 accessions of the

Cambridgec geriplasmn collection is outlirned. (ltnt)ic 
 studies itt I'Iiasolushave concentrated 
on time cultivated species. In tterspecific h1Ihrid izatioll is most successful between I. rlgaris
and P. L'oceui ,Vlilt h\ brids have also been produlced betw cen cultivated species and their
wild relatives. ft1weVery other species hybrids have been proltced. Polyploidy and mu
tations have been idticed \%ith the ain of producini viableIhybrids and to increase the
variation available. Both icchniucrs are utldrCXl)ited itt this relus. Prospects for tile 
utilization of latural and iniduced variation illcrop improvenent are discussed. There is a 
need for both furthtr coll ectios (it cv. and \ki'drelatives o I'Phascolus,and iore studies on
 
the genetic relatiiiships otspecies within tile
ge-nus. (Auittthors sun marv) (00 

053(1 
;.
17722 .A\V(OII., I.;G:\ILMA N, (;IRLOI F, Genetic control\V.II.: C. 1982. 

of roo development in beans I'hascols rtlmars L.) grown tinder phosphorus 
stress. Journal ut the American Society for lorticultural Science 107( ):98-100. 
Itigl., Sini . 1-niI.. 13 Rets. 

Phaseohs i'iilgari. Roots. Rooting. P. Nutritional requirements. Mineral deficiencies.
 
Nutrient absorption. Inheritance. Genes. Backcrossing. Statistical analysis.
 

(;enetic control of root developmet in beaits \as investigated in the parents, , , back
crosses, and I-. obtained trion 6 crosses made aimto g 6 lites obtained frorn 
 art earlier study

of efficiency ill P utiliza tion. tine line produced significantly larger and tnore vigorous roots
 
and a narros\er shoot/root ratio than the other 5 lines, both at stress atid at adequate levels 
of P. t)iantitltive inheritance patterns and transgressive segregation for root dry wt. were
 
observed and high brroa-senst heritability estimates were obtained. )ominance variance
 
was more imptnPIant tlai ad(litive varlic in 4 
 fam1ilies. (Autthor's sunittlary) GOO BOO 

0531 
17755 WYA II,.1 . 1981. Inheritance of a pale-green foliage mutant in beans,
I'hascolty rti4irir L.. Journal of Ileredity 7213):218-219. Engl., Sum. Ingl., 7 Refs. 

Phaseolus vugaris. Mutation. Inheritance. Backcrossing. Genes. Genetics. Leaves. Agronomic
 
characters.
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Inheritance of a pale-green mutant in beans was studied in crosses with the normal green cv. 
Early Gallatin. Segregation of the F, population, 2 F, x parental backcross populations,
and the progeny of normal F2 and backcross segregates indicated that tie pale-green
character was controlled by a single recessive gene. Plants with the pale-green character were 
not as vigorous as normal green plants but could be used for the study of linkage or chloro
phyll physiology. The symbol pa, is proposed to denote the recessive gene, pale. (Author's
summary) GOO 

See also 0416 0476 
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G01 Breeding, Selection and Germplasm 

0532
16457 ANGULO R., N.F.; DAVIS, J.H.C. 1981. Informe de trabajos 1980/81;
programa de frrlol. (Research report 1980/81; bean program). Obonuco, Nariflo,
Convenio ICA/CIAT. 2 1p. Span., Sum. Span. 

Phaseohs vulgaris. Plant introductions. Germpitism. Cultivars. Yields. Selection. Plant
habit. Intercropping. Colletotrichum lindemutianuin. Urornvces phaseoli. fEryisiphe
polygoni. Host-plant resistance. Field experiments. Statistical analysis. Colombia. 

The ICA-CIAT collaborative project for beans for cold climates at the regional center of the
ICA at Obonuco, Nariflo (Colombia) selected 7 climbing bean lines for evaluation in 1981,4 from ICA at Tibaitati [L 33003-M(4), L 32980-M(4), L 32980-NI(8), L329831 and 3 from
the Ecuadorian collection at CIAT (E 605, F 525, E 521). With large red or purple colored 
grain, these lines had greater resistance to major diseases and matured at an earlier age (20
60 days) than the regional var. Mortifio, grains drying at 6-7 mo. Two outstanding and early
maturing (5-6 mo.) bush bean materials were also selected: ICA L-ANT 8 and ICA L-33462.
Thirty-nine promissory var. from Colombia and Peru were identified. Three outstanding
anthracnose-resistant lines of commercial grain were selected: Compuesto 24, Revoltura
Liborino, and Safnudo 27. Var. with growth habits IV A and IV 13 are generally more
productive than of habit III B; thosethose of habit IV A mature at an earlier age and are 
more uniform at maturity. Crosses made in the field with an efficiency of 0.54 seeds/polli
nation were planted in order to multiply F2 seed. Lines V 7917, V 7918, and V 7920,
adapted to intermediate climates, were used as sources of resistance to anthracnose and common mosaic. A total of 326 individual plants were selected; 81%with red colored grain,
selecting 37 in F2 , 145 in F3 , and 144 in advanced generations. In progeny tests (generation
:3 ), 47% of the material were segregating or resistant to anthracnose. In a trial ot ')ean lines
planted in association with maize and in monoculture, bean yield was reduced 48% (1199
kg/ha in association, 2505 kg/ha in munoculture). Best lines of commercial grains were E
 

525, In605, E 166-1, 1-1 and 1: 521. bush bean trials 7 lines gave yields statistically higher
than those of the control Diacol Andino, and showed resistance or tolerance to halo blight,
red necrotic mosaic, and anthracnose. (Extracted from authors stnmiar'. Trans. bv L.M.F.)
GOI 

0533 
17309 YAMASHITA, K.; IANAJIMA, S. ;IIORIUCIII, T.; NAGAOKA, K. 1976.
Informe sobre laexploraci6n del frijol en Mxico, Am6rica Central y Colombia 
(1975). [Report on research in beans inr Mexico, Central America, and Colombia 
(1975)). Tokyo, Japan, I'undaci6n Japonesa del IFrljol.107p. Span., Illus. 

Phaseolus 'u4aris. Plant geography. Germiplasm. Plant introductions. Seeds. Legume crops. 
Mexico. Colombia. 

A research project carried out by the Iundaci n Japonesa del Frijol collected Phascohs 1'u
garis species between Oct.-Dec. 1976 ittthe following countries: Colombia, Panama, Costa
Rica, Nicaragua, Fl Salvador, Guatemala, and Mexico. A total of 1085 bean seeds, 49 seeds
of other legumes, and I ll of other species were collected. Fifteen wild bean species were 
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found in Mexico (alt. 1260-2250 in) and 3 in Colombia (alt. 740-2000 m).The collections 
donated by the Centro Internacional de Agricultura Tropical (103 cultivated species, 15 
wild) were included. The itinerary and conferences, maps and tables of the collections, and 
characteristics of the specimens in die visited areas are included. (Swnmnar, b' A.J.C.Trans. 
by L.M.I.) GOI 

0534 
16942 ALFARO M., R. 1981. Adaptabilidade e estabilidade decomportamento 
de linhagens e cultivares de feij'o preto (Phaseolusiulgaris L.) em 124 ensaios 
internacionais. (Adaptabilit' and stabilityv of the perjfrnnance oJ black bean lines 
and cultivars in 124 international trials). Tese Mag. Sc. Viqosa-MG, Universidade 
Federal de Viyosa. 50p.Port., Sun. Port., 27 Refs. 

Phaseolus rul'aris. Cultivars. Adaptation. Germplasm. Yields. Statistical analysis. Field 
experinen ts. 

Data from 124 bean yield trials conducted at 80 sites in 20 countries during 1976-79 are 
analyzed. In each trial in addition to local materials, var. Jama pa and Pforrillo Sint6tico 
were included as international checks. The methods of F-berhart and Russell (1966) and 
Plaisted and Peterson (19o0) were used to measure the stability and adaptability of the 
materials. With the Ist method, the environmental index was determined with the av. yields 
of Jamnapa and Porrillo Sinti~tico. All materials had av. yields similar to those of the inter
national checks. There was no relationship between adaptability and yield in the tested 
materials. lhe parameters of stability of lberhart and Russell and that of Plaisted had a 
positive correlation 01% level of significance) in all trials.MeI an values of tile coefficients of 
determination I ) %ere higher wien the av. of' all var. was used as env iron men tal index. 
(Snummar i' ( '.1'.G. Trans. hY 1.. 1.) GO I 105 I. 

0535 
17421 KI:MI', G.A. 1979. Interaction and inheritance of suboptimal temperature 
interference with photonastic response of leaves of t'Iaseohs rulgarisL. E-uphytica 
28:42.3433. ngi., Ingl., 8 Refs.Sout. 

Phaseolusmulgaris. Leaves. 'femperature. Light. Cultivars. Inheritance. Genes. Growth. 

The interaction of suboptimal temp. with light on the normal pl(tonastic movement of the 
unifoliate leaf of cv. and progeny derived from crosses of the common bean was studied. 
Nastic imvements are normally inhibited by a tem p. of 10"C, but tolerance permits the 
normal orientation of't lie leat'-blade to the liglht. Analysis of data from parental, IF , and F2 
populations of 2 sensitive and I tolerant cv. indicated that this trait was controlled by 2 
major genes. 'lolerance appeared to he due to 2 pairs of recessive genes. The intolerant 
reaction was due to either one, or both,tof the dominant alleles, one of which was epistatic 
to the 2nd and similar in respoinse. It is suggested that early growth could be improved by 
selection foir photonLastic response at low. temp. (Author's sumnart') G01 D01 

0536 
17405 WI IISfI.I,, I).m. 1978. Evaluation of .esistanee in beans (Phaseohsmulga
ris)to ,anthotmonas phascoli. Ph.D. Thesis. Madison, University of Wisconsin. 
117p. Engl., Sum. Ingl., 61 Refs., Illus. 

1/taseohs i'ulgaris. .'an thonionas phaseoli. Ilost-plant resistance. Genes. Genetics. Inocu
lation. Leaves. Pods. Seedlings. )evelopmental stages. Ilybridization. Inheritance. 
Germplasm. Selection. Field experiments. Colombia. 

Studies were contducted at the Ccntro lnternational de Agricultura Tropical to develop a 
breeding progran to improve the fieldresistance of beans t o A'antho,,onas phaseoli. Line 
P1207262 and Great Northern vat. Jules, ainong other promising materials of the temperate 
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zone, were usedlas sources of resistance. l)aylength and tileflowering stage of these materi
ds were c.... by providing artificial light and by spraying with fungicides to control-cted 
fungal diseases, the developnent of conmon lblight syttmptoms in Jules was delayed for over3 wk. after other lines wNere severely affected. Line P120726- showed intermediate resistance. Under greenhouse conditions, tie response to inoculation by 2 inethods (nultiple
needle and leaf-cliplping) and to 2 in oculun densities (5x 10' and 5 x 07 cells/nil) varied among lines, Jilies being the inost resistant. The resi;tance f'6 Phae'ioh" lines I I isolatesto
of ,'.phascoli tr10li regions in North anddiferent South America was also assessed. Thelevels of aggressiveness of isolates varied and tie resistance to these isolates ap pears to behorizontal. The precision of igreenhouse pr(cedures to detect resistance was tested by ncansof tihe regression of I, !'amily response meas oii response of the I.,parent. The regression
ot' fieldrcsponse tilresponse to either greenItotuse inoculation methiod accounted for over90% of the variability in the field amlong faitilies of the cross 1P566 x Jules, even though
the deviatio)ns troiii regression were significantly greater thnf error. The relationship of'Mature plant :td seULiiing resistance was also studied: in the crosses '566 x Jules thevariance attrited it)the ,lniple dilereitces anong faimilies was 25 times as large as thevariance attributable It)the ilteraction htss eeiI',ittilics attl Levelopitlettal stage. With
tanilies frotm Piiiat x P'1207262 the family Vsriatice 'as More thatn10 times as large as thelitterattion tile to 

response, a correlatiit- of)1).72 s;is observel indicating that 


.iit .e.\t,t respontse tcuiilatitno t pots isas ,.itpar.d isiththe foliar 
the gencs controlling pod andtoliar resistance are cistels linkeld or are identical. (Stommari i C.P.(;. Trans. hi /....l)


GO,1)1 02
 

0537
15848 II..( )IUN. 1).1.; RI.\ND, R.I. 198. Wisconsin (RR) 46 snap bean
IrCeiling litte. lhlo tSctL-cC I514 1:529-530. I zwlh.. 2 Ref's.. Illts. 

JPhias-olti. r'tlclri. Sitap beiauis. (6ermplasnt. Cultisars. Ilost-plant resistance. Agronomic
characters. l'thtm. /t:,n ,?iia wi/m. l'wa'non Li'laitj/m h li.USA. 

A ness brcditig linie I hush nSip ht. destgii;itcl \\iscitsin tllRl()40 ha beeti released
with high level rcsisitmice Itothe iLoit roit disease Colllpe (Pi slIp.,*t'ttint lt11saritum solani 
sp. phasc i . itilI 0hi'titl sohi). Its origiti and agronotmic characleristics are described.Av. yield estitateLd for1977 atn 1978 \e.re25,473 kg/ha l the tess lin vs. 2450 kg/ha

for tile e
susceptiile contrI. (Stummarl' hV .'.G. hhli' .I..) (;I1103 

17795 l'()[LI(;NAN(, (1.0. 
0538 

• 1982. Breeding fir proutein iercentage and sLed weightiii /lh.\c tu ',/e IL..Journal of Amicultural Science 99:191-197. hiutl., Surn. 

Inl.. 22 Ret'k.. Iltis. 

lttascluh ru',li'rti. (Genity pls. Seed characters. Pr( tein conitelt. Seeds. Inheritance. 

Tlireecess ''e teritin, i arents. I I'.,)adLl backcroses if' tOilec.iitllit Itean hybrid
between til' .'v.Sssedisi' liriss i and Sealarer \%ere Usel to assCss the relatioIslip hetweei
the seed sst./plhiit mitd the prott ii)tif tileseed. htroiiciit % slitmedl higher estimated

heritabihlity 
 adtl a eater stability over enviriiinletts than seed st. Partial dominance for
low 0I" lpri)t,n ilud lI( seed \st. \a, Iiited. Negativ and lo\ r"ressioi citefficients between 
these 2 character, \as alsoi ohserscd. Sl)S-vel c'lectroplhoresis as used to exanine the vari
ation i hnatditig pattern tittitil secd piilylleptitle, ald their stability over envirotnments.
 
(.-ltuthor' \ it ' 1' (01) ('03
 

O53L)
1774 3 fA\(;I I, I.R.; I RAIR, \\.A.; VARSI'VI 1.I, G.W. 1981. 'Oregon
17' green lieai. IhirtScie;e 16(2): 228-2.9. I ngl.. I Ret., Illus. 

thasous inularis. Snap beans. D, arf beans. Agronomic chlaracters. Maturation. Bean 
common mosaic virus. foist-plant resistance. USA. 
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Phaseolts rulgaris Oregon 17, derived trom a cross between Oregon 1604 and 2217-29, is an
carly-maturing dwarf bean of Blue Lake pod type. Yields are approx. 80% of those of Ore
gon 1604. Oregon 17 has white seed, is of good quality, and is resistant to BCM V. It is
intended for conuercial processing in Oregon, USA. (Sunnrar, hi Plant Breeding Ab
straets) Goi 1104 

0540 
177S3 8AGGI*T, J.R.; I-RAZIE'R, W.A.; VARSEVELD, G.W. 1981. 'Oregon
9! ' green bean. llortScieniT 16(2):230. Fngl., I Ref., Iltus. 

l'haseolos il'ogaris.SnapI)L1s. Agronomic characters. Plant habit. Maturation. Dwarf beans. 
Bean common mosaic viru ,. Ilost-plant resistance. USA. 

Jha.s'oh1s 'llkaris Oregoni 91 , derived from the cross Oregon 1604 x 0SU 2217-6, is slightly
later in maturity and slightly less pro duct ise than Orcgon 1604, but has a better growth
habit and straighter pols. Oregon 91 is of good quality and is resistant to I3CMV. It is a
dwarf var. intended for commuercial processing in w. Oregon, USA. (Summartr by Plant 
Breeding Absiracts) (;01 1I0.1 

0541 
17779 IBAGGI TT, J.R.; FRAZILR, W.A.; VARSIIV.LI), G.W. 1981. 'Oregon
83' green bean. IlortScience 16(2):229. Ingl.. Illus. 

'haseolts rt-lguins. Snap bealns. )warf beans. Agronomic characters. Ilost-plant resistance. 
Bean comnnlO Ilosaic virus. USA. 

Phascoltiv rt/.WzriA Oregon , 3, derived froin a cross between OSU 2217 x Oregon 1604 and
Oregon 58 x lBush Bloe l.a.c 290 , is a dwarf green bean which is slightly later and has a

shorter, straighter pod and (letter .rtsth hiabit than Oregoo 1604. It is of good quality and 
is resistant to ICNI '. LI itsof Oreci li 83 mature unifornly to the processing stage in 64-68
days froin May plantings ini . ()regonr, LISA, liere it is in tentled for commercial processing.
(Simma" hY l'laMut hrc(s'slg ..ltrars) GOI1 104 

0542 
15847 IIAG I)(ORN, .I.; \kALKIR, J.C.; RAND, R.I. 1974. Wis. IIBR 40 and

Wis. IIMR 72 bean gerinplasm. llrtScieice 9(4):402. In H.,Illus. 

lias'ohs rn/guns. (ultivas. Germplasin. Ilost-plant resistance. I'vemdornioasphaseolicola. 
Agroniomic characters. USA. 

"so pro)cessing lines it bean. Wis. HIIIM 40 and \Vis. IIIR 72, were released in 1970. They

coimilne. or the ls tlne, resistance to (loth 
 race I and race 2 of the hean halo blight
(Psctdlsunux phasete ici).Their origin, outstanding characteristics, and uses are de
scribed. (Sotmmara /)v 1 (G. Trans. hiY I.1) GOI 1-02
 

0543
 
17819 COYNI. ).'.; KORIIAN, S.S.; KNUDSEN, D.; CLARK, R.B. 
 1982. 
Inheritance of iron deficiency in crosses of dry beans (Phaseolts rulgaris L.).
Journal otf I'lant Nutrition 5(4/7):575-585. lhrgl., Sum. IEIngl., 16 Refs., Illus. 

Phaseolos rulgaris.Cultivars. Inheritance. Chlorosis. Mineral deficiencies. Fe. Crossbreeding. 
USA. 

Inheritance of I:e-delcientics' clilorosis was determ ined in tie field from crosses between a
highly susceptible 1)I 165078) and 3 resistant Great Northern cv. (GN Valley, GN Emerson,
and GN UI 591 of dry edible beans. Segregation of the I, generations indicated quantitative 
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inheritance, with complete dominance for resistance in 2 crosses. Based on F3 segregations,
it was hypothesized that the Fe deficiency trait was controlled primarily by 2 major gene
pairs; truc-breedinr susceptible plants were homozygous recessive and resistant plants were 
homozygous dominant (Fe-1 F'e-l, Fe-2 Fe-2). No significant relationships between Fe and 
other elements were noted in leaves, petioles, and stems. Leaves had considerably higher Fe 
concn. than either the petioles or stems which were similar. (Author'ssummary) GO COI 

0544
17786 NUiREZ G., S. 1981. Estudio de algunos factores que afectan el cruza
miento artificial en frijol corndn Phaseolus vulgaris L. de riego. (Study'of"several 
firctors affecting artificial crossing in irrigatedbeans). Agricultura Tfcnica en Mdxi
co 7(2):83-96. Span., Sum. Span., 18 Refs. 

Phaseolusvulgaris. Field experiments. Laboratory experiments. Cultivars. Pollination. Cross
pollination. Mexico. 

Bean var. were artificially pollinated in the greenhouse and in the field in the region of Cha
pingo, Mexico, using different progenitors; remaining flowers on the female progenitor were 
cut or left on the plant. Pollination took place in the morning and in the afternoon in order 
to estimate tie effect of these variants on the % of crossing. Results indicate that it was 
more efficient to pollinate in the greenhouse. Var. Canario-107 was a better female progeni
tor than Bayo-107. No differences were observed between male progenitors Negro-150 and 
Bayo-107. In the greenhouse the cutting of the remaining flowers increased the % of 
artificial crossing while under field conditions its effect was insignificant. In the greenhouse
the % of artificial crossing was the same whether pollination took place in the morning or in 
the afternoon; however, under field conditions a higher % of crossing occurred with 
morning pollinations. It was verified that artificial crossing depends on the progenitors used,
the treatment given to the remaining flowers of the female progenitor, and the hour and 
environment where pollination takes place. The no. of beans/pod was higher in greenhouse
pollinations; there was no difference in the no. of beans/pod when different progenitors 
were used. ('Author's sutnmarY. Trans. hy L.M. P.) GO 1 

0545 
15819 WYATT, J.E.; FASSULIOTIS, G.; JOHNSON, A.W.; HOFFMAN, J.C.;
DEAKIN, J.R. 1980. B4175 root-knot nematode resistant snap bean breeding 
line. llortScience 15(4):530. Engl., Illus. 

Phaseolus vulgaris. Snap beans. Cultivars. ftost-plant resistance. Meloidogyne incognita. 
Dwarf beans. USA. 

B4175 is a new breeding line of bush snap bean with resistance to the root knot nematodes 
(Meloidogyne incognita). Their origin and agronomic characteristics are described. (Sum. 
mary, bj, P. G. Trans. by L.M.P.) G01 FOS 

0546 
16768 ZAPATA, M. ;FREYTAG, G.F.; LOPEZ R., J.H. 1981. Confirmacihn en el 
campo de resistencia al tizbn bacterial (Xanthonionas phaseol) del frjol. [Field
verification of bean resistance to the common blight fXanthomonas phaseolijj.
In Reuni6n Anual del Programa Cooperativo Centroamericano para el Mfejoramien
to de Cultivos Alimenticios, 27a., Santo Domingo, Reptiblica Dominicana, 1982. 
Memoria. Santo Domingo, Secretaria de Estado de Agricultura. v.3, pp.LIO-I-L10
6. Span., 7 Refs. 

Phaseolus vulgaris. Field experiments. Germplasm. Cultivars. Xanthomonas phaseoli. Ilost
plant resistance. Puerto Rico. 

Bean line no. 235-1 and 4 lines from the U. of Cornell (79-1981, 79-1982, 79-1984, and 
79-1987) were identified as resistant to 6 strains of Xanthomonas phaseoli in lab. and 
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greenhouse trials; a field trial was carried out to verify their resistance. These lines, in 
addition to checks La Vega and W-117, were planted at the Fortuna substation of the 
Estaci6n Exptl. Agrfccla, U. of Puerto Rico,in a completely randomized design (5-m rows). 
The inoculurm was prepared from naturally-infected leaves and half of each row was 
inoculated 52 days after planting (flowering). SprinKler irrigation was applied for 1 wk. 
to maintain a high MC. Readings regarding severity and the type of symptoms occurring 
on leaves and pods were taken 7, 14, and 33 days after inoculation. Cv. W-117 under natural 
conditions had a lower level of susceptibility than cv. La Vega. Resistant lines maintained 
their resistance even with artificial inoculation. (Summary by F.G. Trans. by L.M.t.) GO1 
E02 

0547 
15249 BUESTAN R., tH.; PONCE M., A.; VALLE P., N.; BARRAGAN R., A. 
1979. INIAP-BAYITO: una variedad de frejol para el litoral ecuatoriano. (INIAP-
BA YJTO: a bean variety for tiheEcuadoriaoncoastalareas). Quito, Ecuador, Institu
to Nacional de Investigaciones Agropecuarias. Estaci6n Experimental Boliche. Bole
tin Divulgativo no. 107. Sp. Span., Illus. 

Phaseolusvulgaris. Cultivars. Cultivation. Agronomic characters. Ecuador. 

The Instituto Nacional ie Investigaciones Agropecuarias has released a new bean var. 
designated INIAP-BAYITO for farmers; it is apt tor the ecological conditions of'the Ecua
dorian coastal area and certain sectors of tile Andean region. Agronomic characteristics and 
technical recommendations on planting distances and densities, fertilization, weed, insect, 
and disease control, and harvesting are included. (Sunrmrary br F.G. Trans. by L.M.IK) GOl 
DOO 

0548 

17808 CHRIST, 1..1.; GROTIt, J.V. 1982. Inheritance of resistance in three 
cultivars of beans to the bean rust pathogen and the interaction of virulence and 
resistance genes. Plhytopathology 72(7):771-773. Engl., Sum. E'ngl., 16 Refs. 

Phaseolus tulgaris. Laboratory experiments. Inheritance. Uronrt'ces phascoli. Cultivars. 
ltost-plant resistance. Genes. Virulence. USA. 

In greenhouse trials cotndtcted to determine the mode of inheritance of bean cv. to bean 
rust isolates, bean cv. US.:3 was resistant to single-pustule isolate SI-S of Uromtyces phascoli 
var. tVpica, but susceptible to isolate P10-1; Iarly (;allatin (IG)was susceptible to SI-5, 
but resistant to I10-1 ;and Pinto 111 I I I ) was susceptible to both isolates. From the cross 
US-3 x IF(, the I-, seedlings were resistant to both isolates, whiile the I progeny segregated 
for 2 independent dotminant resistance genes. F, progenies of crosses I ll x EG and Il1 x 
US:3 gave further evidence of these 2 genes. F2 progeny frort the cross 111 x EG also gave 
evidence for possible coriplententary resistance genes effective against isolate S1-5. In 
US#3, a resistance gene Up, was matched to 2 virulence loci, UpAI ard UpV 3 , in isolates 
PI0-1 and S -5.In I, a resistance gene Up2 was rmatched to virulence locus UpA2 in the 2 
isolates. This interaction of virulence and resistance genes indicates that the expression of 
resistance inbeans and virulence in bean rust is dependent upon tIre genotype of the other 
organism, arid the results provide evidence for a gene-for-gene relationship. (Athor'ssfrit
mart) (;01 1:03 

0549 
15892 PI.RE-Z G., I'. 1981. Negro Puebla, nueva variedad de frijol para los Valles 
Altos de N16xico. (.\egro 1'uebla, a new hean varietyrfor the I'alles Altos of Mexi. 
co). Chapingo, M~xico, listituto Nacional de Investigaciones Agricolas. Centro de 
Investigaci ones Agrfcolas de laMesa Central. Folleto Tcnico no.7. 6p. Span., 
Illus. 

Phaseolts rulgaris. Cultivars. Agronomic characters. Yields. Adaptation. Mexico. 
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From the yearly evaluations of beans collected by the (;enctic Resources Unit of tie Instituto Nacional de Investigaciones Agrfcolas (INIA), Mexico, var. Negro Puebla arose will, tilemain characteristic of producing high yields in ionoculture (1986 kg/ha) and in association(1029 kg/ha). Its genealogy. agrnonlic characte[istics, aid of adapt ation (Va lile ieareasMexico, Valle de Iluaniantla, and San Martin Texiclucan) are described. (Suinttarr bi /.(.
Trans. br L.A/F) GO D02 

055015860 COSTA, 
, 

J.G.C.; ANTLrNES, Il.; OLIVIIlRA, I.A. 1974. Feijao; cultivarIAS-4, l..y, '(i. (Beans: cultirarL-IS-I, Taylrhi). PlIhotas-RS. Brasil, Instit to de Pes
quisas e lExperiment:ta o Agropecuirias il) Sill. loleti n i nico no. 96.4p. Port.,
4 Rcfs. 

Phaseohsvuilia s. Cultivars. Agronomic characters. Yields. Ilost-plant resistance, Uroinitees
phaseoli. Colltotrichnilindemuthianuin. Brazil.
 

Tite oriin, najor agronomric chiaracteristics, disease resistance illthe greclhouse (races B,, of 'e.sand B Urtm phasclj aniid races of group 1 of ( iIh'totrichtim fidnemitthitnm),av. production obtained during tlie con ductdtrials during ti e crop years 1969-72,adequate planting tiiie anii dcsLit , arid availhability of seCI of cv. I.A-S4 Tayiti. (Suinar)'

by 1fG;. Tran s. hi I...tI.F) (;0 1:03
 

0551158510 I IAGLI)ORN, I..: RANI), R.I 1977.. Wisconsin (INISR) 130 bean
breeiing line. lortScience 1214):356. I ngl., Illus. 

Pthasols rdeart. Stap beans. (ultivars. Dwarf beans. Germplasm. Ihost-plant resistance.Psedomoti ss vrieno'ac'. Agronomic characters. USA. 

11e I st Inshi rCCii hial %\ilth excelleiit riNistailcc to til i,bacterial brown spot disease (Pseu.donmopas s.ringac,I. desigiated \kis.llIZSR) 130, is reported. It is recomiminended for use illbreeding prograns. Its orihin agronomic characteristics are described. (Stti.and oitistainii 
mar"v i.
F;.Tram. hi' L..1.j 0 I [02 

See also 0414 0426 04880482 0516 
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HOO NUTRITION 

0552 
17438 LABANEIAH, M.E.O.; LUH, B.S. 1981. Changes of starch, crude fiber,
and oligosaccharides in germinating dry beans. Cereal Chemistry 58(2):135-138.
Engl., Sum. Engl., 16 Refs. 

Phascolus vulgaris. Cultivars. Seeds. Germination. Carbohydrate content. Analysis.
Biochemistry. 

The effect of germination at 22'C on changes in carbohydrate components of red kidney,
Gloria pink (Phaseohsvulgaris cv. Gloria), and black eye (Vigna sinensis) dry beans was 
investigated. Starch, amylose, and amylopectin decreased gradually during the 6-day
sprouting period. The ratio of amylose to ainylopectin also decreased during germination.
Acid detergent fiber, cellulose, and lignin in tile sprouts did not change appreciably during
germination. The red kidney and Gloria pink var. were higher in acid detergent fiber and 
cellulose contents than were the black eye beans. Itigh pressure liquid chromatography was
used to determine quantitative changes of oligosaccharides in the germinating beans. During
the preliminary soaking period of 14 11, an appreciable loss of sucrose, raffinose, and
staclivose took place as a result of diffusion. The levels of raftinose and stachyose continued 
to decrease during germination. They disappeared after 6 days of germination in the Gloria
pink and black eye beans. Sucrose increased in the 4-day sprouts. (Author'ssuurlrar') 1-100 
C03 
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17731 WILSON, A.B.; KING, T.P.; CLARKE, 
 F.M.W.; PUSZTAI, A. 1980.
Kidney bean (Phaseohs v'ulgaris) lectin-induced lesions in rat small intestine: 2.
Microbiological studies. Journal of Comparative Pathology 90(4):597-602. Engl., 
Stun. Engl., 10 Refs., Illus. 

Phaseolus rulgaris. Animal nutrition. Proteins. Diets. Toxicity. Cultivars. Laboratory 
animals. 

The differences in coliform populations in rats fed on diets containing either a high-lectin,
highly toxic kidney bean var. Processor or a low-lectin, relatively non-toxic var. Pinto III 
were studied. When var. Processor was included in the rat diets, there was a dramatic
overgrowth of Escherichia coli in the small intestine. No overgrowth occurred when the 
bean var. Pinto IIlwas fed to the rats. Kidney bean lectins appear to indirectly or directly
enhance the virulence of coliforn strains either through aggrLSgation and elimination of 
competitive strains or by agglutination of certain strains of E. coli to one another and to
tile miucosal surfaces of the gut. Severe disruption of microvilli precedes and accompanies
the proliferation of . colt and it is possible that malabsorption provides a suitable growth
substrate for intestinal bacteria, augmented by cell fragments in the form of microvilli, and
possibly also by cellular exudates due to loss of polarization in membrane transport systems. 
(Author'ssumntary) 1100 
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HOI Foods and Nutritive Value 

0554 
17461 KON, S. 1979. Effect of soaking temperature on cooking and nutritional 
quality of beans. Journal of Food Science 44(5):1329-1334, 1340. Engl., Sum. 
Engl., 20 Refs., Illus. 

Phaseolus vulgaris. Seed. Water absorption. Temperature. Cooking. Timing. Composition. 
Analysis. Nutritive value. 

California small white beans were soaked at different temp. in 10°C increments, from 20 to 
90 C, until max. imbibition was achieved. Losses of total solids, Ncompounds, total sugars,
oligosaccharides, Ca, Mig, and 3 water-soluble vitamins (thiamin, riboflavin, and niacin) were 
measured and found to be very small at soaking temp. up to 50°C. An increase in those 
losses of from three- to fourfold was found when the soaking temp. was raised to 60'C or 
above. Cooking rates follosved a bell-shaped pattern with the peak, longest cooking time, 
being for beans soaked at 70'C and shortest coet'ing time for beans soaked at 90'C. 
Cooking rates corresponded closely to the amount of organic phosphate left in the beans 
after soaking at the different temp. (Authors suniary)HOI 
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16474 REAIDI, G.B.; McPHERSON, L.; BENDER, A.E. 1981. Toxicity of red 
kidney beans (Phaseofus vtulgaris). Journal of the Science of Food and Agriculture 
32(8):846-847. Engl., 6 Refs. 

Phaseohs rulgariv. Cultivars. Plant toxins. Phytohaemaggtutinins. Cooking. Timing. Analy
sis. luman nutrition. 

Twelve :!amples of legumes, including red kidney, white kidney, and rose coco beans, were 
analyzed for lectin content (LC) and their degree of destruction after soaking in water for 
18 h or after cooking at 100°C for 2, 5, 10, and 20 min. LC was estimated by an aggluti
nation test on rabbit red blood cells performed according to Leiner's method. Only red and 
white kidney beans and, to a lesser extent, red lentils contained considerable amounts of 
lectins. Soaking removed 25-50% ofthe lectins. Most hemagglutinins were destroyed after 10 
noin of cooking; however, one bean cv. contained considerable amounts even after 20 min of 
cooking. It has t'en suggested that the toxic effects in vivo are due to a combination of 
lectins with carbohydrate moities on the mucosal cells lining the small intestine. (Summary 
by C.P.G. Traits. by L.AI.I) 1101 C03 
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17439 SATIIE, S.K.; PONTE JUNIOR, J.G.; RANGNEKAR, P.D.; SALUNKHE, 
D.K. 1981. Effects of addition of Great Northern bean flour and protein concen
trates on Theological properties of dough and baking quality of bread. Cereal 
Chemistry 58(2):97-100. Engl., Sum. Engl., 17 Refs., Illus. 

I'haseohisvulgaris. Proteins. Bean flour. Uses. Bread-making. Diets. luman nutrition. 
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Proteins from Great Northern beans were concentrated. The rheological and baking 
properties of a blend of' wheat flour and protein concentrates were compared with those 
of a blend of wheat flour and bean flour. Addition of the bean flour o0rprotein concentrates 
to wheat flours caused in increase in water absorption and a decrease in mixing time, thugh 
stability, and nlixograph peak height. Load-extension curves tWorwheat tour/bean tlour 
blends indicated a decreased resistance to extension with increased concn. of the bean flour. 
For a fixed bean flour level iin the blend, however, resistance to extension increased with an 
increase in resting time. Addition of the bean flour at levels above 10% was detrimental to 
the dough and bread quality. However, breads prepared with added protein concentrates 
(< 11% ) were meore acceptable than those prepared with added hean flour (-. 10%). 
(Athor m 1.otarv) 1lt 
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17462 MANCINI FILIIO, J.: LAJOLO, :I.M.: VIZI.;, I).M. 1979. Lectins from 
red kidney beans: radiation effect on agglutinating and mitogenic activity,. Journal 
of' Food Science 44(4 ):1194-1196, 12001. [ngl., Sui., ngl., 31 Rets., Illus. 

l'hascolis rl/garis.Seed. l1liylohaemaggutinins. Toxicity. Analysis. Bliochemistry. 

The effect of inlniling radiations on himagulutinating and mitogenic activity of' purified 
pltytolleniaggluitiin in solution \Nas studied. Beans irradiated %%ere var. Rico 23 and Pinta
do fromni Brazil. A dose of 10 krad is needed Ior 50% destruction of the agglutinating 
capacity: the noitogenic effect is more resi,;tant, 70 krad for 50% inactivation. Results 
indicatC that the agglutinating adlllitogelic effects arWde to different structures. The 
radiation effect on agglutinating activity is an exponential function of the leetin con. 
Macronioleculair changes, tIlos\fed by polyacrylamiLe gel electroplioresis, were evident 
for dases higher than 40 krad. A dose tip to 3 Mrad Nsas ineffective to illactivatc ttlit 
hemagglutinin it kidney be:ins even with 30 of 60% \%ater cltent. (Aeihor's sumoonarI') 
1101 
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17746 MONTE-, W.('.; M:AGA, J.A. 198(0. lFxtraction and isolation of soluble and 
insoluble fiber fractions from the pinto bean (I'hascolus ulgaris). Journal tf 

Agricultural and Fooid Chemistry 2816 I116911174. Igl., Sum. Iigl.. II Refs., 
Illus. 

I'/ascoltt in hriis. Ctooking. FiIre content. I'rtein content. Carboiydrate conten . Cellu
lose. Fat content. Analysis. USA. 

A itetliod \sas tested to separate tilt' IIl'r pIrtll ol the p1inlto hea Into 13 fractions. lte 
nmethod uvercalle intan+y problems s hici make ettractioll of fiber ftrom hili-Ntarclh aid/'or 
high-proleii prodlcts difflicult. ie lipid, faitS acid, ani prolcii cototlit associated \%itli 
each fraction s ;s liliesti:ated ill otlh ra\ and cooked bCIns. Cooked beals cOntllled ntore 

than twice the alloultt of stlluble fiber aiti lie ra\\ pinto heals., \\ ile tile cooking proces 
reduced by I!, the e\tractable heinlcclhuslose A and colipleell depleted the hleiticelliloe 
It. I.traction hy this tecliniqu reve'aled a 50"'. decre.ase ill the lCvel, of ligncellulose antd 

,crude cellulose atter the coking, process. So t proteitn cttntaiolatioin \\ foiind iii all 
fiber fractionIs et'xcept fhe otlil jleltin. Ipils (51 phtil1phOti5iN, oiinglv.erides, 
diglyceridCs. triglyceridc, aod teu fatr icitlk \,cro uld iii all tlemr Iracliutns tested 
except at the ligncelhloTltvl of tilt' cI*oked freall lrItho'\'t hPWI'11111 
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17485 ANt;I IIS, RA(. Ill I HAS. I_( 1'.1110 SSANI, R. 1982. Mezclas de arroz 
y frijol (55:45 y 77:231. I. Valor nutricioial de las ptrleinas de Las memclas. lRice, 
ocatomix forturs (.i..45 tid " ._'J.. 1. Aiutrimi''' ralm',o opr win it mittmrvv. Archi
vos Latinoamericanus (Ie Nutricit')n 321 :47-63. Span., Suit. Span., 18 Refs. 
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Phascolus vulgaris. Uses. Diets. Nutritive value. Composition. Proteins. Laboratory experi. 
ments. 

The nutritive value ot' rice/bean mixtures in proportions of 55:45 (13,) and 77:23 (B3
parts, resp. was studied using conventiona lmethods (N PR, PER, NPU utilization of proteincalories, and protein utilization). Rats were fed diets containing 10% protein witi orwithout supplements of powdered milk/ca ssava (75:25), starch (75%), sugar (25%), and oil(26%). Studies on tie value of' tie cassava/milk supplement indicated that it improved the 
quality oibIit mixtures (1I, aiid 11 )and a greater efticiency was observed at 28 days withthe It, nixture. I loever. the other supplenlents of It and II, diets were not signiticantly
different. There xvere no ditterences alion!t the groups regarding biochemical parameters
(plasnatic protein and ahIniiii, and t1e ratio nttIssential/essential atnino acids). (Author's
.uimnarr. 'rans. h. [..1.1..) 1101 
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17756 PAK, N.; ARAYA, 1I. 1981. Frjol extruido: potencialidad de su utiizaci6n en laalimentacidn infantil. (1:"truh'd beans:pott'ntialuse in fireding children).
Archivos Latinoaniricaiiis de Nutricitin 31(21:371-383. Span., Sum. Span., Engl.,
19 Ret's. 

Phasr ihs rugai's. Cooking. Nutritive value. Bean flour. Analysis. Protein content. 
Mediionine. Ilunan nutrition. (bile. 

The iutritional atr. I!t.\ truldtcd lotli(/hazetolus rt'laris var. 'l'Crtola) oLbtained fromtean 
the 1'iod iiiustry %aN aNs,,,cd ii terilr; of chemical colnposition, bitlogical value of protein,
alilino SuppleimieitatLin,acid aiid ieiaQ*1utinincontent. The assessient also included
several iitire, itb c\truded bean tha t could be applicable ftor otfant and preschoolt 

t'eedin,. [lie 
 NI' (t the .imntIes ranined frLnt 37.3-43.9 and hemagglutinin activity, from
t)-2. Protn quaii. %o,, icrezied coinsiderailv b% adling I)L-niet. but not tryptophan.
Six mixture, l! ttltlIded It CnCi. JigtiNI ' e(I i ragi t1rot 30-80 . , phis rice. wheat flour,
skinited milk andll Hi,. %%cre lirnulated, Protein cointents variedt froni 16.4-26.8%, 
witll ; NIT of 58 5hi '! he ujei'tuIeSN Oft thcse llixtlures to ieet the energy andprotein aldL Pilck,(L)idLitt: tO HThe l t),'lA() report of 1973, is tiscu ;seit. It is concludedthat e\,tTrMILed leanll Ildir IN a i)rOiis,,tL! tood tfor iintait and prescho,)l feeding, especially
Whvnliei.idtLet to iiii\tIrrS that %ill ittipro%, their eificieiicy i) leeting nutritional allowances. 
(Alitdi; WLttlIii 
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7486 ANtI I-IS, R.(', 1)1 I LlAS, .. R. 1982. Nlezclas de arrozG.; IRI SSANI, 

y frijol(55:45 y 77:23). 2. initaci(ti de vitaminas liposolubles y minerales. fRicelhrali ntlr*to-c (.53 45 anil 7 2.3. 2. .initation o! tinrra/ aid liposohtubh v'ita
minlsi. Archivos latiinillcricanos Ie Nuniicitin 32H I):64-78. Span., Sum. Spatn., 6 

Itaxi'us r'lari. Lses. Diets. Vi'ainin content. Mineral content. Amino acids. Nutritive 
value. 

The Iltritive salhe Il rice beantiixtiires i propor tion id 55:45 parls-\s suiLdied usingthe inethii its NRI, I'h1, NI', proltln utiilaiiii, Alndcl ie int:.ke. Supplementation
\..tll and milkcas,,,isr, I(MiI a, kell as otiili atlins aniid ittinctral Imtiprovet all indexes but 
tileadditlln Itft)lll. itlintral. ifr Lod-uer oilLiave hetter rcsiltl hilt not it,the sam1e extent 
as with I'M Nij elfect s Oh,'crcd 'ltllClta'ni. iet., or iydroluble vitailin suppletnentation. i'I antP' t'ere partially illprovine tW iIdexes. especially by inducing artlfi.cict ill 

IncreilSe iII ippItt. I is,,si:es'ed that the rice/bean nixture is li-iing regarding itsnineral (Ca alLt P) aid hiposotible vitainin contelnt. (Author's .siuintar'. Trans hi, L.M.F ) 1101 

See alsio(425 
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100 	 MICROBIOLOGY 

See also 0483 0499 

101 	 Rhizobium spp., Nitrogen Fixation and 
Nodulation 
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17463 BEYNON, J.L.; IERINGER, I.E.; JOHNSTON, A.W.B. 1980. Plasmids 
and host-range in Rhizobium leguntiosaunu and Rhizobin plhaseoli. Journal of 
General Microbiology 120(2):421-429. Engl., Sum. Engl.. 27 Refs., Illus. 

Phaseolis t'ztiuaris. Rhi:ohin le oiisanim. Rhizobium phascoli. Strains. Cell structure. 
Chromosomes. Genetics. Nodulation. Nitrogen-fixing bacteria. 

Rhizobhm phascoli strain 1233 forms N-fixing notilei on Plhseohs rtlgarisand produces 
a brown pignent (piobably melanin ) ini plate culture. This strain contains 2 p!asniids oftool. 
wt. approx. 200 x 10' . Sp)Olta ne us dlec ions in the smaller plasmid abolished pigment 
productiol and the ability to iodlttotlte l'hascolus heans, su.giesting that genes involved in the 
determination of both these plieo types are oil thi plasmid. The conjugative R. legtuiintosa
nun phisnid pJltSJiI, which carries gene that detcrmine the ability to itodulate peas, was 
transterred trom R. lecotoltiosarool strain 13 into R. phaseoli strain 1233. The majority
(appr ox. 97%) of transcoijugliants produced pigtnicnt andl dulated both peas and Phaseolus 
beans ptirly'. The others lapprox. 3%) had rece'ived ]ltt otrly pJi5J but also an extra 
plasmid present tii strain 13 and they hiad lost the smaller of the 2 plasmids of'R. phaseoli 
strain 1233, suggestilig incoipatibilitv tecen the plasmid transferred frot 13 and that 
lost fron the rCecipient. %lost t the bade la is0ltct t'roll nOitlotes folloing inoculation of 
peas by tIe pigriented transeonuigants failed to produce pigeniet. These strains contained 
the larger plasmid from strain 1233, and p.111511, tut nct the smaltler plasiniit of strain 1233. 

hlie tes pigie t-producing hact-'ria isolhatettd frot pea noitules had suffered a deletion in the 
smaller plasiiit of strain 1233. ,.Ittthors . iinwa l,/101 
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17763 SINDSIlROM. I. , N(),Sl,, t,.t).; NIAL, J.IL. 1982. Nodulation and 
nitrogen fixation of I'ha',olt ':i'ari L. grown in minesoil as affected by soil 
compaction and N fertilization. ( onimtications it Soil Science and Plant Analysis 
13(3):231-242. 1Iinet., Sum. I ngl., 25 Rets. 

Phas' hols iuharis. Rhizhit/m pha6r h. Nitrogen-fixing bacteria. Nodulation. Nodules. 
Stems. Roots. Dry matter. N. -ertilizers. Soil requirements. Soils. Growth-chamber experi
ments. 

The influetice oif 3 soil compaction levels, as determined by hulk density, and 4 N fertilizer 
treatilneits on growth, ntodulation and N, lixation of I'hasoltos ilgarik ill iniesoils, was 
assesseid in a gro\\ tt ctiatiher study. Sliiot ani ro t gro\\ tt was severely retarded and nodu
lation essenrtially absentt in N utiltertilizcd, iino;cultted (control) plants. With intoculated 
plants, root and shot las increasedh and nodule ilass tecreasc( as bhI density was 
decreased from 1.55 g/in ' unaineilded) ti 1.40 g/ti' (aiiended\with 50% by vol. sand). 
Riot and shout mass inCreraed as N fertili/er rates increased frioi t I to 100 kg N/ha. Nodule 
mass increased at 25 kg N/ha, but Iii ctuOrN rates decreased inotittle mlass compared to 
unfertilizcd plants. Itmere kas no sie iiil iuic t correlationi letwseen Ibulk density and fi-N2
xation, as ineasured by the acetylene reduction assay. In general. N2 ((' 112 ) i.atio wsas the 
greatest at 35 days from setting; ho\%ever, at 21 ilays, unfertilized plants showed high 
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N2 (C2 H, ) fixation rates. Fertilizer N at 25 kg/ha increased acetylene reduction as compared
with unfertilized plants, while at 50 and 100 kg/ha the rate of N, (C, H2 ) fixation decreased. 
(Author's suntnar.V) 101 D01 
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17757 MONTANGE, D.;WARINIBOURG. F.R.; BARDIN, R. 1981. Utilisation 
du '"N, pour estimer la fixation d'azote et sa repartition cliez les legumincuses.
(Use oj "N, to estimate nitrogen fixation and distribution in legmes). Plant and 
Soil 63(2): 131-139. jr., Sum. Fr., l-ngl., 13 Refs., Illus. 

"haseohs 'ulgaris.Rhiohltnm. Nitrogen fixation. Nitrogen-fixing bacteria. Soil air. Tracers. 
N. Mineral content. Analysis. 

A method for the use of' " N2 in the study of N fixation by complex legunc-Rhizohin
associations grown ill soil is i)rTposed. Tlie procedure consists of labellin the soil atmos
pliere with " N, tor shtort periods of time,measuring " N enrichmient in the plants,and
calculating the total N fixed during this period. Tlie 1st results oibtained with beans and 
clover plants demonstrate that after osnly 7 11of illcUbationi, sirniticant amiounts of 15N call 
be measured in the plants allising the precise determination of the C, I11/N, ratio, which 
ranged between 2.6-3.1 ill this expt. Over longer Ieriods of ti et, such alnlotnitS enable tile 
pattern ot' N distribution front the nodules to tile reproductive organs ot bean plants to be 
tollo%. ed. (A uthor smninarv) 10 1 
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17703 GRAIIAM,. ;Il. RI, S.I-.; NIACKII.. l.; VARGAS, A.T.; I'ALACIOS,VITI 
A. 	 198k. Variation in acid soil tolerance among strains of Rhizobiint phaseoli.

ield Crops Research 5:121-128. Flngl.. ;uin. [ingl., 15 Refs., Illts. 

Phaseolus rulgaris. Rhi:ohimn phascdi. Strains. pll. Al. Mn. Soils. Nodulation. Inoculation. 
Colonbia. 

lle tolerance of 55 strains of Ri.ohilnt phiascoli to acid ii11,Al, and Iin in nutrient 
mediuiii %,as exaiiiiilled ind the tolerance of these stresses related to the survival and nodu
lating abilit. of strains of* R. ihascoli ill acid soils. At pil 4.5 only 6 of the 55 strains tested 
produced i;olated COIliics oll inidified keo ser-Mltin, niediun. liiglt strains grew well on 
p114.7 iiedim it) hich ii ppm AI had been added, hit only 6 of these grew when the Al 
was replaced \ ii SI)pm1 Mn. \hen 2 siraills diflcrig ill tolerance to p1l ill ill rient 
inediiill \ cic intstilled into ,ill Ultisl froiim Salltainder de O.iilichao, ('olollbia, wich had 
beet Iiln'ld t ' dililqI pII vihtiss, lie tle ratllt strail CIA1 899 survived better fron pil
4.154.90. li i field trial ssitli soil limed to I'll values frotmt 3.-4.4, tile % of plants nodu
lated and the no. ot iitulilpailt 5' cie Meollr CIe \as used intclUlantg ('11 899 as 
instead of the strail (IAI 032.,li i seliitive toi pll ill both nutrient ledia and soil tests. 
Ill tlls trijt eLallulal, soil appli'tl i1cul:its ease tietter results thai those llicll were seed 
ailpliet. Il a 2nld hl trial, on a I\ pic listriidept limed from 111 4.45-5.20, yields of Pha. 
Veolt0 itu/,'aris side eihiaziced hv ituueulation, hot awaint ('IA 899 perfutriLd better than

did CIAJ 632. Ii 
 t!s trial tiiew \as lio sig li icatit ditference between inoculation nmethods. 
The possible value if erailulfr InuCul.ItiA Iliettouds t tile iruLIction 01tP. i't/garisunder 
sinall-farin conditiotis i dIiscu sed. Itthor'v stummarj'j 101 
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17718 BAI RI1), 1IM.: \\ I ISTI R, 1, 1). 19'82. Morphogenesis of effective and 
ineffective root nodules in IPhasse'is rutlguru I.. hotanical Gaze tte 143(1 ):4 1-51. 
I ngl., Sum. lngl., 39 Ref., Illus. 

'hascolus arlarrv Rhi:ohiuni phaseoh. Strains. Nodulation. Nodules. Inoculation. Norpho. 
genesis. Nitrogen-fixing bacteria. Flectron microscopy. 
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Seedlings of Phaseohts i'ugaris, inoculated with an effective strain of R/izohium phaseoli 
(CIAT 73) or an ineffective strain (14c), were maintained on a N-free nutrient solution in 
sterilized sand. Acetylene reduction was measured periodically, ,nd nlodules were harvested 
for light and electron iicrt, copy. In plant host cellsintected with CIAT 73, there was an 
increase in cell vol., nuclear size, and nlitocliondrial length as bacteria nuilltiplied and 
became bacteroidal. Golgi activity and rough endoplaslic reticultoi (RI.R) were qpaisc at 
nodule laturity, bt t close associations of ailyloplasts and elongated, elergized 
mitocholdria were observed. N fixation peaked at 5 wk. and dropped sharply coincident 
with ftl wering. Pl1ant 0hst cells intected with 14c typically contabied numerous 
mitochon dria;Gtlgi bodies and RER were conspicuous tirlluglhout nodule developmeit. 
By the time the bacteria becaiie bacteruidal, plaiit shoots were clilurutic, and under N stress 
the apex had iiade the transition to lossering. l)ata sutgest that stuch ineffective nudulation 
may accelerate tile process oi inal nodlhe senescelce. (:1 hor \ votmmarv}) 101 
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17768 SPITKO, R .:MANNING. W.J. 1981. Irradiated digested sewage sludge: 
effects on plant-synibiont associations in the field. Iivirontiental Pollution 25(l): 
1-8. hul.. Sum. I nO., 27 Iels. 

I/a'Osl" l'ulgaris. Mailures. Nodulation. Rlwohim. Symbiosis. N. Growth. Yields. USA. 

Contender \5as 2 
ses\age sludge to land at \Waltham, Masachusett, I 'SAi in 1977 and 1978. Sewage sludge 

t itm slpp. due 

Phascohlo.; rttgiris cv. ,o\.ii \k. liter application olf' liquid municipal 

inhibited mdilatiOn hi6:0boh but this \\as iot to the N fertilizer level as the 
slulge coitaiicd tonl,1.5". N. lucre \kas noi'.cessls, iccurulin of heavy metals in the 
treated plants. (SoIomtariYli Soils ajd I'rtih: 's) 11I 
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17739 SI R, JHIINSION. J.\\.1981. fTecls of sinmtilated, acidifiedRINI ).S.: 
rain on nodulation of"legurninous plants by hi:-olhoi slip. I ivironmental and 
Ixteriluental Itolaiin 212): 199-219. ili l.. Suiim. I itI R s.. lhils.I )., 

Phas'eob.%itiaris (;llt''max. Rht,:bitmm. Rainfall. pil. Nodulatihin. (;roi\th. Yields. 
Agricultural lime. Soils. USA. 

a:ciditicd icildSimulated rajili \Jil ,llslturic 10 pM 3.2 iiihibited lhi:obim tiodulatitl of 

ald tield-.gris beus iIllreeilhoilis,- i lRed Kiiii tie USA an1diehpehiise-grtorsi soy3bieaiis 
cv. lee. i'laits ,5Lrc imloluliltid\ith Rhiih/ii id c\powed at rtrpiltr iltervals it ,il1
lated rai of fill 3.2 - i.l or pll o.)) 0.2 at a ratc iti1.9-5.7 cmissk. litr1-9 ssk. Nodu
latiiiii ot Red Kidliic beAll,, acItid \as inhiited bi.ltlsOhitalls c\iS,, t rain(pl 3.2) 

73%. Nodlation ut bealls '"as iilited \%hiell rair) pil3.2 ill tilthe ftliage
of .a,apltid 
a's\sell ais M le plied oilllt 11Csoil otrto lilt ol] Mid 1(oli:geC tOt cr. iiilbitiun Ot 
nidulatill \as parially or Co1tilpletClv 3 4 stl tested additionrcvcrsCl illIf t.pes hy tf 
diuloliltic lile. Results sueet's pr isa puttIintiall illportant evirotlthat acidilc: :l ititiol 

Iteiitt stress facti itiiier iilarg.imal site Conmditionmis is htt'Ic 1tmctcrial %mhi>,osisia\ ihe critical 
It the titneiss ol telupermte ikmnoiiiilm,,ii pla i,./.,lo/ir'\ Ioiur l I D01) 

05o(i 
17717 NI VIS, .('.1'. ,NANlll NI.l . AssimilaaoI I S. NIS. SA, , 1982. ie ni
troglt~io ei planltas nuduladas de rttl,,,hr I ir'mw tmieitt/1ah, (t..)lhaw'l., I.. e 
Walp. (.\/triii'm'it 'sjiilutim hi' nhdtllitmd pihitmi ' rtlA'ris atid 1*i4nu! t'ij'ih dli 
t101KtiM'l4l"Itd. l\r'.pccuarial 1705)680405t. Pot~r.,Su1m1.Port.,P~eS~quisa HIalsileira 

I nl., 24 R ls., Iius. 

Ihtas'Ilus iu/'tarso. A/h:,bitm. Inoculation. N. l'Iant assimilation. Nodulation. Brazil. 

Counditimis. prote sses iof 

the tralispnrt alnd tiie ,it..lliulation of N inlplants of beal c'v. Rio libagi aiid cO%\.pea Cv. 

I 'ilder field tile N assimilatiom via nitrogenase and oiitratc-reductase. 
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Vita 34 inoculated with Rltizobiunl were compared and contrasted. Cowpea showed better
nodulation than beans and consequently had higher rates of' nitrogenase activity. The small
nodulation of' beaInS resulted in gieater dependence on soil mineral N as indicated by the
higher rates of nitrate-redICtasc activity contpored sith co\' pea, especially during the
reproductive stage of' groxwth. The superiority of' cwpea; in ternis tfassimilation alld
reniobilization of stored initrogen resulted ina seed vield 28% greater thanithat of beans.
There as niocorrelation betwtCII tihe %eaSoliaI changes in tire urcides content of'tile Xylein
sap and the nitrognase activity tor bothIplant species. l teans, however, showed a negative
correlation bemteen the nitrate-reduc.ase activity atd the urcide conteint of the sap
indicating that the ittclhlic path ays le:ding to ureide production toperates, alternatively 
to nitr-ite (Author's tiunaln') 101 ('03 
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17785 CUAI:LI: I. I ., 
NU'l.Z I..R. ;ALI)S It.. M. 1981. I-fcto de lafertilizacitin, funigaci t dl sitclii c inoc(ulaci6n coi RIhiubohm, sobre lanodulaci6n,
contenido de nitr6tio y rendii ento dei'riol(itIascols iulgarisL.) en Chapingo,
.N1xico. (lhetc't ol h'rtili-atiopi, soil .wltiguii,ol d inocilation with Rhi.ohitlin 
oil itO)dii1i,m. iniltrogn''on (t, aon tiehl5 o/haiis it( (hapiligo, M'x ico). Agro
cicocia (NlS\ico) 43:1)-35. Span.. Sum. Span., 25 !,et. 

Phia' ou v'laurs. Field ecxperiitnts. lahratory cxpi'riments. Cultivars. Rhobhttin pha
soli Nodulation. Niirocin fiation. F.rtili,/crs. N. In,.ilation. Yields. Mineral content. 
Soil trcatinteni. Strains. Nle\ico. 

Seve.ral tictors att'ctill! Ittodulitoti llidtilte capaity of Sviutbiutic ('\atioi by Rhi-ohiitin ill
Ieans \l'rC idL itCfll,tiidll sSCSs ill t i,d ofeul \'IC Irca; N0\i0) illorL, r to ve'rifs it the high
iit). ltative IR]1'shtu tCtIt ksitliicl IItltIICr. \,itlh
t tilelC tivC S\'111b), iis inltroduced
Strai s, thus reduin,tihe etlCtisciS, ot ittotitLitoi. I lilitrials v erc established :one 
IllLottis tIdS;i loan ild ilte ,ither Iii \AIltipx Wilder raintd adL irricatcd nditions,

resp.) Ill C\pt1. plOts ill(hapii,,. Ito e'iCio tise trials Usi ti 
 te s' t1e Soils were also setill.I iee ioiilots prvIl- td IrulrooStials isolated troti litsoils idler study and 2

coiiici;il iltttlatts kserc tC ted 
oil2 hti %ctr.pIint uldl tllni.tICa(tdilltotli MidIItl'llnii
gatcJ Soil to l it illtttrei.itec ot ntitlew striilS. Ilitile\tpl. itiler rainted conditions
 
max. vielils \Nert bluuileul Itttlie tit i). ot Ithuullt., lrc';iseld ilitoth var. with both the
applitiuiii 8o(1ff k'N/h tlld siil iillwaitioll. Illthe c\pt. under irrigated conditions higher
yieltd and i Itlh.te it. oll tilt eulilltie 2 ar. \uCr'ohttIitcd illboth vtr. with Soil I'tllni
J!atioff. (ltd]r glt'lCtiis Cilltidtils %itlhh th lttpt, of oil tested litil Vat. Negr,-Itlebla
hl a It telr iio. Ot itoltleOs altd a higi.Irdry \t. than var. Neg'rLo-150. Soil futnigatiot was

etffect[%( IllIticreiSItig' yie ls sitt1ec 
 soil ttertility \ias Increased and \sceils wert contrulled, but
this IttII .Iitl iS Illiiplatieal (lit ts high coSt. Ihercore, t r SeCessttll ilctilatioll it isilec's,ii 5' to iutoicih0porl"tcr hril i tul t1t_ Sr baI'tcria o the order of" --- 10'/sced) so
the cali cotipet.c %sitlithe lilh nutiv populhation ot hi:,b these soiL. Il ield trials
ohim inl 

there as Iito cIulritiioll IctucIi IIItIIti beauIite lo. Of lltd yielld. Oilthe other hanld, in

grtClC 1,,Stli;,, tII a oFrlation0 itt oI 10tlC
CI \there. betn ite. altl IdNIyield, dle 
perallps to the Itt that I tightrC oltICtI. ot bacteria \ it tiSel Ilin te greetltIse tlhait in the
 
Itld. I..tthor's SIitMO 1, I"is
/l I.. Ii) Itt! 

0571
178(07 M( 'SCI I..; ,S! ' M \t I'.I.: ,I,\ ISt, I .; VI("IORIA, R.L.; SAITO, SM. 
1'. 1982. ield csaltiatiit of N, -fixation and N-titilization by I'ha,,h bean
varieties deterniiwd )y "N isotope dilutin. Plait and Soil 65:397-407. lng].,
Stulll.1I'L!l.,
15 R'.
 

Phasiolus i'vulga'ris. I'icld \lperiients. ('tiltiv ars. Nitro gen fixalii . Fertili/ers. N. Rhizo
btim. Yields. Ni dula tion. lIra/il. 

Iiflerences iii N, -tixatiin by beau cv. \\sere Successfully evaluated ilithe fieldusing f N
isotope ililttiti technitue withI ainoutli 'ing test crop of' a ditcrent species (wheat). I'haseo. 
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los cv. could have been similarly ranked for N, -fixation capacity from either seed yield or 
total N yield, but the isotope method provided a direct measure of N,-fixation and made it 
possible to estimate the proportion of fixed to total N in the crop and in plant parts.
Amounts of N fixed varied between 24.59 kg N/ha for the 60-day cv. Goiano precoce to 
64.91 kg N/ha for the 90-day cv. Carioca. The % of plnt N due to fixation was 57-68% for 
the 90-day cv. and 37% for Goiano precoce (60-day cv.). Fertilizer utilization was 17
30% of a 20 kg N/ha fertilizer application. An application of 100 kg N/ha decreased N2-
fixation without suppressing ittotally. Differences in yield between the highest yielding
90-day cv. (Carioca) and the lo\est (Moruna) were also due apparently to var. differences 
in efficiency of conversion of N to economic matter (seed), as well as to differences in ca
pacity of genotypes for N, -fixation. (Authorssmznnari,) 101 DOI 

See also 0418 
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J00 ECONOMICS AND DEVELOPMENT
 

0572 
14511 PACIHICO, D. 1982. Implicaciones de laestructura de producci6n y consu. 
mo de fr(jol en Amdrica Latina para desarrollo de nueva tecnologia. (Implications
of the s 'stem of bean production attnd consumption in Latin America 'orthe de
'elopment of new technologies'). Call, Colombia, Centro Internacional de Agricultu

ra Tropical. Seminarios Internos SE-06-82. Span.. Illus. 

Phaseolus i'ulgaris. 'onsumption. Production. Economics. Latin America. Colombia. 

Sotne key characteristics beanof' the system of production and patterns of consumption in 
Latin America arc given along with the implications that these can have on the development
of new production technology in the region. On-farm trials are recommended for the de
velopment of' improved technology for intercroplping systems with the collaboration of 
multidisciplinary teams (e,:oninmists, agronomists, etc.). The development of low-input
technology for sniallIarmers is of primary importance since subsistence Farming is prevalent
in the regioni. -ttorts of in-tarm trials, that should e directed by national institutions 
supported by an intrnatioam center, should include the followinhg elements: characteri
zation of cIrre:-t ml:anage.mitemnt practices mainly through soci Oii iiiii IC sirveys and inter
views; var. and agron1111ic tria; and agronomic and economic evaluation of the new tech
nology. New improved var. develolied in international research centers should be transferred 
for their use by Larmers on a national ltevel. It is indicated tltat the degree to which bean 
production teChn ol ogy can be die'ioped fir intercropping systems, especially for small 
farmers, depends on 3 factotrs : the technical teasihility of developing technology; evaluation 
of cco oilic implicationms as a conselience of developing technology; and the determination 
of policy-makers regarding the suitability of the cited strategy. Summary ib'A.J.C. Trans. 
hi L.M.I.) J00 

0573
 
17441 MLINANTII 
 I'.,i., VILLA I., M.R.; TURRINT F., A. 1979. Evaluaci6n 
financiera del l'rograma de Investigaci6n del Plan Puebla-Ciclo Agricola 76-76. 
(Financial cvaluation oj the I'lan I'uchla Research Progranf]or the 1976 crop year).
Agrociencia (0tkxico) 35:63-79. Span., Sum. Span., l-ngl., 7 Refs. 

Phaseolus rulgaris.Zea inays. Intercropping. Cultivation. Culdvars. Climatic requirements.
Production. Costs. Income. Economics. Mexico. 

A tiethodolotgy to evaluate financially the recommendations from die Plant PIuebla Re
search Prograi for the 1976 crop yr was applied. Oti the basis tfexptl. r.sults, this program
reconmnends 4 new production systems, 2 for nmaize and 2 for maize/bean intercropping (in
both cases for limited and unlimited capital). The possibility oftincreasing famier's income 
by cultivating beans on trellises, using 3 bean var. (amarillo, mantequilla, and ayocote), was 
showniy flme results ohtained intie production systetls applied which used long term 
investment. The evaluation criterion for annual crops was the benefit/cost ratio; for bean 
production systems using trellises 3 imdicators Were Used: the internal return rate, the 
current net value, and the benefit-cost ratio. production systems for annual crops, for farm 
who own land or those who pay rent but do not incur in commercialization costs, proved 
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to be profitable. Financial analysis of bean production systems showed that var. mantequilla
and ayocote were profitable. Sensitivity analysis indicated that the profitability of the pro
duction systems was affected by the variations in yield and investment costs, due to the use 
of wire and cotton cord silbstitutes on the trelises. According to sensitivity analysis, bean 
var. amarillo production ten was not viable., Wlen yields are reduced and costs increased 
by 10%, all 3 alternatives to bean production systems are unprofitable. (Author'ssurmmary) 
J00 )03 

0574 
15893 INSTITUTO SUPE-RIOR DE AGRICULTURA. SANTO DOMINGO. 1980. 
Prograrna nacional de investigaci6n en leguminosas comestibles 1980-1982. 
(Nationalresearch program on edible legumes 1980.1982). Santo Domingo, Repfi

2 7 blica Dominicana. Secretaria de Estado de Agricultura. p. Span., 11 Refs. 

Phaseohs w'ulgaris. Leg.-,c crops. Developmental research. Production. Economics. Culti
vation systems. Producti:ity. Diseases and pathogens. Injurious insects. Research. Domini
can Republic. 

The National Research Program on Edible Legumes, a part of the 1980-82 Agricultur'ml
Devdo,,.nent Plan of the Secretaria de Estado de Agricultura of the l)ominican Republicis 
preseited. This progran seeks to increase bean and pigeon pea (Ca/anus cajan) production
by 9 and 5.4%, resp. as well as reduce the % of postharvest loss through improved 
production management. A description is given cf the characteristics of red and black bean 
and pigeon pea production (cUltivation systems, av. yield, area planted, imports, exports) 
and the causes of' low productivity (low quality of improved seed, inadequate use of irri
gation, fertilizers, weed co,trol, and low planting density). Research programs are directed 
towards the diagnosis of cropping systems with legumes and determination of their eco
nomic importance, the design and evaluation of' methods associating beans with other major 
crops, development of breeding programs, selection and introduction of new var., use of 
climatic, water, and soil resources, fertilizers and inputs, reduction of yield loss caused by 
pests and diseases, determination of ways of harvesting and storing grain, identification of 
major problems in the distribution of the product, and estimation of crop profitability. Re
search programs are developed by collaborators in charge of specific icsearch projects on the 
problems identified in each area. At this rate, 44,000 t of beans and 20,354 t of chickpeas 
are expected to be produced per yr. (Summary bY CI'.G. Trans. bY L.M.I".) J00 

0575 
17467 CAVALCANTI, J.I.A.; AMIN, M.M.; ROCHA, D.S. 1980. Anilise harm6
nica: uma aplicaq~o para estudos de variaqes ciclicas de produtos agricolas. 
(Iarmonic analt'sis: an application ft)r studies of cyclic varictions of farm 
products). Revista de lconomm'a Rural (Brasil) 18(4):673-699. Port., Sum. Engl., 
Port., 12 Refs., Illus. 

'/hascolus rul'aris.Zea mna vs. Production. Marketing. Trade. Prices. Economics. Statistical 
analysis. Brazil. 

The most relevant cyclic patterns of beans, maize, md rice in the state of S io Paulo (Brazil), 
as well as coefficient of flexibility and price response to the variations in the amount sold 
were determined. Results indicated well-detined cycles for maize and rice. No cyclic pattern 
was evident for beans, due to their irregular behavior in the market. The adoption of a 
policy aiming at better price levels for producers would result in a higher social cost in the 
case of maize, since this product showed the lowest coefficient of price flexibility. For 
beans, it was impossible to measure this effect since the performance of this product was 
not adequately described by the method of harmonic analysis. (Author's sininary) JOO 
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0576 
17318 FEDERACION NACIONAL DE CAIET-ROS DL COLOMBIA. PROGRA-
MA DE DESARROLLO Y DIVFRSIFICACION DE ZONAS CAITERAS. 1981.
Frijol; requerinifento promedio de mano de obra y otros insumos por hecteira por
cosecha. (Bcans; average input of labor and other inputs per hectare per crop). In 
_. Costos, ingresos y rentabilidad para productos d diversiticaci6n. Bogotzi. 

pp.23-25. Span. 

Phaseolus rulkaris.Cultivation systems. Costs. Labour. Income. Colombia. 

"Fables are given on labor requireiiients/day/ha, inputs (seed, fertilizers, pesticides, tools),
and costs and incoone/ha o bean cultivation in coffece-growing areas with yields of 1500 kg/
ha. Net income was estimated at CoIS6329/ha/crop. (Stonimar' bi'C.'.(. Trans. hi' L.M.F.) 
JO0 103 

0577
17394 IAAD,II.J.198!. The economics of growing air-freighted export vegeta
bles on Rarotonga 1979-1980: a case study for capsicun, beans and courgettes.
Rarotonga, Cook Islands, Ministry of'Agriculture and Fisheries. Farm Management
Notes no. 5. 12p. -ngl.,2 Rels. 

Phascolus ruli aris. Cultivation. Costs. Income. Trade. Iroductivity. Cook Islands. 

Since the jdvlnt of1a regular Air service to Ne\w Zealand, a rapid increase in air Ireightedcxports of' resh vegetables (onainly capsicurt, beans, and courgettes) and fruits (mlainly 
pawpaw) has takeni place. Detiled knowedcc htbottthC10ts a iid leturns, the profitabilityand the value addedior tlesc crops will he indicative for the air freighited export vegetable
sector intotal. Iicolloiic aspects of the ertwilic of these 3 vegetables over the years 1979
and 1980 are disciissed. A tariii record system of' labui. nmachine costs, and inputs is in
cluded, resulting in a tentative economic analysis of growilg each of these crops. (SutninarY
by A bstracts on Tropical lgriculttire) JO0 D02 
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KOO FIELD PLOT TECHNIQUE 

0578 

17744 CHIYENDA, S.S.; FDJE, O.T. 1976. Effect of plot size and number of 
replicates on the relative efficiency of the randomized complete block design in 
determinate bean experiments. Research Bulletin of Bunda College of Agriculture 
7:59-71. 'ngl., Sum. Engl., 6 Refs. 

Phascolusvulgaris. Dwarf beans. Ixperinient design. Statistical analysis. 

The effects of' no. of replicates and plot size, defined as the middle ridge only, I ou ter ridge
+ the middle ridge, or the whole plot (3 ridges), on the relative efficiency of the randomized 
complete block design %\ereinvestigated in an expt. with the d eterminate Phaseohs rulgaris 
cv. 253/1. Greatest relative efficiency in terms of least variation and lowest values of the 
standard deviation Cxpressed as a / of the ican was observed for data based on tie whole 
plot. This was clearly demnstratefd by a decrease in tie range of this index from 9.0
21.3% for the iddle ridge only to 8.5-15.8% for the whole plot. Relative efficiency also 
increased as the no. of replicates increased from 2 to 5. (Authors stmwnarv) KOO 

See also 0422 0454 0458 
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LOO GRAIN STORAGE
 

0579
16763 ELIAS, L.G. 1981. Conocimientos actuales sobre el proceso de endurei
miento del frf~ol. (Currentinfonnation on the process of bean hardening). In Reu
ni6n Anual del Programa Cooperativo Centroamericano para el Mejoramiento de
Cultivos Alimenticios, 27a., Santo Domingo, Repilblica Dominicana, 1981. Memo
ria. Santo Domingo, Secretaria de Estado de Agricultura. v.1-A, pp.SEF7-I-SEF7
34. Span., Illus. 

Phaseolus rulgaris. Storage. Seeds. Water content. Climatic requirements. Seed quality.
Cooking. Analysis. Guatemala. 

A literature review on factors affecting the cooking quality of beans isgiven emphasizing
grain moisture, temp., R11, and storage time. The parameters affected by these factors 
are discussed, including seed water absorption capacity and hardness. Regarding the
mechanisms of the process of bean hardening, the physicochemical and structural changesof beans under storage conditions arc discussed; the role of polyphenols, starches, proteins,
and lipids are emphasized. From a structural point of view, cell walls and intermediate
laminae are also discussed. It is concluded that the process of hardening during storage
depends on various physical, chemical, and structural mechanisms ot' varying incidence. It is
recommended to standardize a methodology to assess parameters in order to avoid the 
differences observed in the results obtained up to date. Moreover, it is recommended to 
select var. presenting a low tendency for bean hardening under storage conditions. (Suinma. 
ry by A.J.C Frans.by L.M.I.) LOO 

0580 
17723 G;ONZALIFZ, A.R.; I')VARDS, K.M.; MARX, I).B. 1982. Storage and
processing quality of beans (I'haseolus vmulgaris L.) harvested at tie semi-dry stage.
Journal of the American Society for torticultural Science 107(1):82-86. Engl., 
Sum. Engl., 9 Refs., Illus. 

Phaseolus vulgaris. Storage. Canned beans. Seed. Water content. Maturation. tarvesting.
Product quality. Climatic requirements. Cultivars. 

Thie processing quality of kidney, pinto, and small white beans (Phascolus vulgaris cv.
Redkloud, UI-1 11, and Aurora) was compared when harvested at the dry (11-14% MC) and 
semi-dry (50-60% MC) stage in the spring and fall growing seasons. Serii-dry harvested
beans were canned immediately after harvest and after being stored at 27'C for 24 h. Dry

harvested beans were carned after harvest. The respiratory rate of semi-d:y harvested beans
 
stored at 27°C decreased with time in storage. Significant differences in objective and

subjective evaluations were found between 
 cv., harvest stage, storage treatments, and spring

and fall growing seasons. Serni-dry harvested beans stored for 24 
 i at 27°C had fewer split

beans than the non-stored counterpart and the dry harvested beans. Semi-dry beans with

and without storage treatment were firmer than those harvested dry. An increase in color 
was observed in semi-dry beans of Ut-I II and Redkloud after being stored for 24 i at
27°C. Sensory panel evaluations indicated that beans harvested at the semi-dry stage and
stored for 24 i at 27°C before canning had similar or higher acceptability than beans 
harvested dry. (Author'ssumnary) LOO D04 
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0581 
16762 MORA, M.A. 1981. Estudios realizados por el CIGRAS sobre elendureci
miento de frijol (Phaseolu.s ulgaris). (Studies carried out b' CI(;RAS on bean 
.1ardeningj. Costa Rica, Centro para Investigaciones en Granos y Semillas. pp. 
SEFI0-I-SEFI0-17. Span., 3 Refs., Illus. 

Paper presented at the Reuni6n Anual del PCCI('A, 27a., Santo Domingo, Repti
blica Dominicana, 1981. 

Pltaseolus vulgaris. Seed. Cooking. Temperature. Relative humidity. Storage. Deterioration. 
Water content. Timing. Costa Rica. 

The 4 trials conducted by the Centro para Investigaciones en ;ranos y Seniillas (Costa Rica) 
on bean performance under different storage conditions are described in detail. hi the 1st 
trial the effect of 3 MC (9.3, 13, and 15.4% ) and 3 temp. (15, 20, and 250C) on the hard
ness of beans stored for 6 no. was determined. Montily samples were taken for each 
storage condition and MC and cooking time, with or without previous soaking, were deter
mined for each nc. Bean s did 11ot harden under the conditions and tile periods tested, 
except for a slight increase in cooking time Mien beans stolred f'ir 6 m1o. at 25°C with 
15.4% N1C were assessed. In the 2nd trial storage conditiois sitilar to the 1st were used 
except tlhat storage was to ino lthiytime prolonged 18 riuo.; evaluatioils regarding cooking 
and NIC were made as of the 7th iio. Initially an increase in the cooiking time of beans 
stored under all conditions was observed but hardlieSS decreased after a certain tilie. Ilithe 
3rd trial recently harvested beans were Used with .%IC ot 13 and 16% ;these were placed in 
a forced-air oven at 1250 C during 0, 2,4, and 6 min. Beans of each combination were then 
stored at 250C with 13 and 16% M1C during 12 nio.. assessing M1C an'd cooking quality at 0, 
3, 6, 9,and 12 lno. There was no0considerable chaiige iii hirdness. Only a slight hardening 
was noticed in beaus wihorse NIC had been lowc iredto 13% to he subjected to a heat treat-
Inent and then were rein)iiiteled to 16% NIC fIor storage. Inthe 4th1 trial beans were stored 
under 3 environmlental conditions :(ai)in a cooling chamber (av. tellip. 220C and 50% RH); 
(b) at a site located at 2300 las. (temup. 8-20'C); and (etaniltlier site located at 1000 
m.a.s.. Itellp. 15-290C. At each site beans wrere stored under 2 initial MC (9.4-13 and 
13.8-15.4%). Glrain /%1Cwas considerably affected. Storing beans at a low-tenp. site was as 
effective as storage in a controlled environmental chamber. (Suttlnarl' hiy 1G. Trans. bY 
L..M.I) LOO 
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LOI Stored Grain Pests 

0582
 
17496 SCHOONHOVEN, A. VAN; CARDONA, C.; VALOR, 
 J.F. 1981. Niveles 
de resistencia al gorgojo pintado, Zabrotes subfasciatus (Boheman) en frfjoles culti
vados y silvestres. (Levcls of resistance to the bruchid Zabrotes subfasciatus in 
cultivated and wild dry beans). Revista Colombiana de Entomologfa 7(1/2):4145. 
Span., Sum. Engl., Span., 7 Refs., Illus. 

Phaseolusvulgaris. Zabrotes suohfsciatus. Stored grain pests. Insect biology. Cultivars. ltost
plant resistance. Experiment design. Statistical analysis. Colombia. 

Low levels of resistance were detected among 5661 accessions of cultivated dry beans 
exposed to Zabrotes subfasciatos. Although significant differences were found among the
accessions for all of tire parameters of resistance measured, the most consistent separation 
among accessions was obtained by using developmental time and wt. of adult progeny.
Expression of resistance was maintained when the no. of bean seeds exposed/adult was
varied; however, the standard method used (7 pairs of adults infesting 50 seeds) was die best 
infestation level to detect differences in resistance. Successive rearing for 5 generations on 
resistant or susceptible classified entries did not change expression or reduce reproduction
of Z. suhfasciatus on resistant line!;. Resistance levels were too low to be of economic value.
Instead, excellent sources of resistance were found among 170 wild bean accessions. 
Resistant wild accessions had a significant effect on the biology of the insect; thus, the 
progeny/female was significantly reduced and the developmental time was prolonged. The 
importance that this finding could have on bean breeding for resistance to Z. subfasciaitis 
is discussed. (Author'ssuennari') LOI 100 
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LIST OF ABBREVIATIONS
 

A 
ABA 
ac 
Aft. 
a.i. 

alt. 

CAMD 
CAMV' 
ANIV 
approx. 
a(m. 
ATP 
Zv. 
BAP 
BBM\,' 
BCMV 
BGM' 
BGYNI V 
BOD 

BPMV 

BRMV 

BSMV 

BY 

BYM V 
°C 
ca. 
CBB 
CBSD 
CIC 
CER 
CF 
CGR 
CLNI 
CLV 
CM 
cm 
COD 
coned. 
concn. 
CP 
in. 
i.e. 
Ital. 
IU 
J 
Jap. 
ka t 

kcal 
kg 
Kj 

Angstrom(s) 

Abscisic acid 

Acre(,') 

Afrikaans 

Active ingredient 

Altitude 
Cassava African mosaic disease 
Cassava African mosaic virus 
Alfalfa mosaic virus 
Approximate(ly) 
Atmosphere 
Adenosine 5'-triphospliate 
Average 
6-Bcnzylaminopurine 
Broad bean mosaic virus 
Bean common mosaic virus 
Bcan golden mosaic virus 
Bean golden yellow mosaic viru, 
Biochemical oxygen demand 
Bean pod mottle virus 
Bean rugose mosaic virus 
Bean southern mosaic virus 
Biolog'ical value 
Bean yellow mosaic virus 
Degrees Celsius (centigrade 
About (circa) 
Cassava bacterial blight 
Cassava brossn streak disease 
Cation exchange capacity 
CO. excliange rate 
Cassava flour 
Crop growth rate 
Cassava leaf ieal 
Cassava latent virus 
Cassava meal 
Centimeter 
Chemical oxygen demand 
Concentrated 
Conc.,ntratmn 
Crude protein 
Inches 
That is 
Italian 
International unit 
Joule 
Japanese 
Katal(am ount of enzymatic ac-
tivity that converts I mole of 
substrate/s) 
Kilogram-calorie(s) 
Kilogram(s) 
Kilojoule 

CSL 
CSW 
C.V. 
cv. 
2,4-D 
DM 
DNA 
EC 
EDTA 
EEC 
e.g. 

IASA 

ENI S 
Engl. 
expt. 
expfl. 
01: 

Fr. 
ft-ca 
FYM 
g 
G 
GA 
gal 
Gi 
Germ. 
GERs 
G LC 
govt. 

govfd. 

hi 
ha 
IICN 
IIDI' 

III 
IAA 
IBA 
Illus. 

oz 

P) 
Pa 
PAN 
PCNB 
PDA 
PER 
plH 
pphm 
l'l1I 
ppm 
PSA 

Calcium stearyl lactylate
 
Cassava starch wastes
 
Coefficient of variation 
Cultivar(s)
2 ,4 -dichlorophenoxyacetic acid 
Dry matter
 
Deoxyribonucleic acid
 
Emulsifiable concentrate
 
Ethylenediaminetetraacetic acid 
European Economic Community 
For example 
Enzyme-linked immunosorbent 
assays 
Ethyl methane sulfonate 
English
 
lElxperiment
 
Experimental
 
Degrees Fahrenheit
 
French
 
Foot candles (10.76 lux)
 
Farmyard manure
 
Gram(s)
 
(;iga (10)
 
Gibberellic acid
 
Gallon(s)
 
Gross energy
 
German
 
Glucose entry rates
 
Gas-liquid chromatography
 
Government
 
Governmental
 
1lour(s)
 
Ilectare(s) 
Ilydrocyanic acid 
Ilydroxypropyl distarch phos
phate (modified cassava starch) 
Ilarvest index 
Indoleacetic acid 
Indolebutvric acid 
Illustrated 
Ounce(s) 
Probability 
Pascal(s) 
Pexoxyacetic nitrate 
l'entachloronitrobenzene 
Potato dextrose agar 
Protein efficiency ratio 
Ilydrogen ion concentration 
Parts per hundred million 
Pre-planting incorporati,, 
Parts per million 
Potato sucrose agar 
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km 	 Kilometer(s) 
KNap 	 Potassium naphthenate 
kR 	 Kiloroentgen(s) 
I Liter(s) (only in combination 

with no.) 
LAD Leaf area duration 
LAI Leaf area index 
lat. Latitude 
lb Pound(s) 
LDS, Mean lethal dose 
LER Land efficiency ratio 
LPC Leaf protein concentrate 
Ix Lux 
M Mega 
M Molar 
m Meter(s) 
Mal. Malay 
max. Maximum 
ML Moisture content 
ME Metabolizable energy 
meq Milliequivalent(s) 
met. Methionine 
mg Milligram(s) 
mho Reciprocal ohm 
min. Minimum 
min Minute(s) 
mi Milliliter(s) 
mm Millimeter(s) 
Mo. Month 
mol. wt. MoleculD. wd'ighl 
m.p. Melting point 
NAA a-Naph halene acetic acid 
NAD Nicotin.,mide adenine 

dinucleo,ide 
NADII Nicotinamide adenine 

dinucleotide, reduced from 
NAR Net assimilation rate 
NCE 	 Net CO, exchange 
NE Northeast 
NER Net energy ratio 
nm 	 Nanometer(s) (10 nii) 
no. Number(s) 
NPFs Negative production factors 
NPR Net protein ratio 
NPU Net protein utilization 
NW Northwest 
OM Organic matter 
pv. Pathovar. 
Ref(s). Reference(s) 
resp. Respective(ly 
RI Retardation factor-

chromatography 
RGRs Relative growth rate 
RII Relative humidity 
RNA Rin-ucleic acid 
Rom. Romanian 
Russ. Russian 
S 	 Svedberg unit of sedimentation 

coeff. (10 ' S) 
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s 
$0 ,IV 

SBM 
SCN 
SCP 
SDS 
Sk. 
sp. 
Span. 
spp. 
SSL 
Sum. 
t 
TDN 
temp. 
TIA 
TIBA 

TI.C 
TMV 
TSII 
UDPG 
UMS 
UV 
var. 
VFA 
vol. 
VPD 
vpm 
W 
wk. 
WPl 
wt. 
YFEL 
yr 
a 

6 
c 
X 
T 

/ 

% 
> 
< 

-

> 

Second 
Sedimentation coefficient cor
rected to water at 20'C 
Soybean meal 
Thiocyanate 
Single cell protein 
Sodium dodecyl sulfate 
Slovak 
Specie 
Spanish 
Species 
Sodium stearyl-2-lactylate 
Summary 
Ton(s) 
Total digestible nutrients 
Temperature 
Trypsin inhibitor activity 
2,3,5-Triiodobenzoic acid 
compound with N-inethylmetha
namine 
Thin-layr eh, omam, ra!hy 
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 
Per 
Micro 
Percent(age) 
Mbre than, greater than 
Less than 
Equal to or less than 
Equal to or greater than 
Plus or minus 
l)iameter 
Much less than 
Much greater than 
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126L )64 J20I It 3 l j 19 J u 
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0152 0154 J.37 u244 0261 J211 028e HERBIICIuES
 
0 81 0297 0298 .302 0393 
 0305 0307 J443 0t!53
 
0311 U339 0342 ,346 
 ,361 0417 0471 MINERALIS AND NUTHIENTS
 
0472 0415 048Z %483 0484 0485 0,,81 Ou55j 021r 0565
 
0458 0489 0492 J494 0495 049b 0532 
 NIFH{JOtN

0537 U548 0550 
 0US3 0191 0358 0361 0362 U363
 
EPIDEMI10,j!;Y 
 (145J GSo] 0570 051
 
03Lo 0491 PiOSPHOIS 
INOCULAI '101 1 358 
0104 0l'Jb Oi09 jill 0 41 0299 3]0l
03C6 0310 'J0Z U347 CJ75 0456 0190 NOIRTHI AM3fmLCA
 
0499 049 009, '3119 126 0 35 0171 0185 
ISIILAIIJN 
 02C1 020't )z4e J?5? 03C3 U304 0335
( 0499
4 9 8 0353 0359 )384 0338 0.96 0398 0399
 
LEAVes 
 J409 0419 J4ZJ 0C436 0441 J448 0452

0104 uI6 0241 0490 0499 
 '45H 040? J463 6474 '9494 0506 C507 
SEED 
 0508 0509 512 0513 051b 0523 0539 
0094 3 15 5
0540 U.547 0543 U544 0545 U548 j 49
 
SE UL INGS 0551 ( 5) 8 3567 L;566 0510 513 
o91 611C )24L jJ00O 03i 
ROUTS NUX 1IOUS ANINALS 
0049 0098 O1l u10b 0110 J185 0304 18 *l11 2120 2123 0124 JI25 0126 
04.36 CLIS oI?3 0I') 9 0,13Q 131 '01? '133 
TEMPERAIU(I 01 1 21 1 I3 I 01 3 

OO 01u2 01,d J241 0486 C134 d1lJ5 0 136 ul3 LJ8 YL199 J24JC244 o2061 u.,11,u5 Onji+i U3,,,J C j24
 

MYZUS PERSICAE 3'! 9 3,6 )i,'I 3 8 '129 U3j 0133 1 
3Jf 13 '3J4 
0J3 0 t,+I1t 1'4 p 

U13l.u , &33J 33jt LJI'; j370 0379 
U46 . J 505 'SjI .j12 

NMAT UL (051J 51, 'sISUNIM U119 I 15 :5i 511 '0-ilATO 0519JJA9 JJAU 0415 05L5 1)5;'ub O'J;21tJ G5,2'40525 J56 

c506 JSU7 u5B8 u' j 9 j54, 65' 0 , 545 514 0 2 

NICAkAIJA 
 NUCLLIC A.)it

.317 Ji.?JOZ? 1294 095 '3500 

R NA 
NI TkL1,i N OU36 1;11 , 019,
 

03bj '03.2 3JZ ' 395 045) 05b4 Otb6
 
FRtIL[i/LS 
 NU1HIILN A3533O'T IIIN
 
0043 u')5J OuJ o I9C, 01, J2eI J.45 
 (1,:II L-LI t )'l zOI ) u 059 0 I0
324H 0? ;," 0, 1 L ,2'5 ''. 1, I '35 0 34 OL19 02.1 1 ),',u .,?51 58' u361 U393 
j33h) _314, 093 -').5 ')'I 3* 396. 03P)8 *13J u 0'JI,.," '429 !t12 1'} 34. 42t6 
3438 Ut4,' -)3, .j13 - 1 44 3J 4]1*)io4 f0)
 
MINLR4I U f:iCIfI4 :C1 ,
 
)39J ;3"'4 '' 
 NTHILaNT L()SSL.
 
NUTIII- '41 AB*S0I)'I 10;1 
 'jJHI 0431
 
O 11 u )I, JL 19 o2'I "I G J '11 L J(II
 
C'39j 04U 1t40Z .,43,
 
PLANT AS'IMiL1A[.Jt, 
 NUThI)NI ,*JLUIWN
 
1 I ul.t ''l , '?19 0 l o,)5, t5( Ou), 
Cri2 0llt uoil 'L12 213 )217


93b ,1391 , 40u '429 0433 5 f, (1*'1; 12201 ' IC 0362'.Jt)C.. J3 1 0391 
PIPT. IN CJlI'Jii '3')' (u}95 0'391 C6398 2.i99 0400 0401 
oZ14) 02')H 4'5 
 04r,7435
 

NLTRrlGfN fIAI 1l) NUtKIl:NI IANSPO)RI
01863.0185. d U169 )11 u. J1 .131! 03099 UGZ L'218 ,)'ill 

0211 0355 )J,J u'js7 .,j9 j (,+"3J ,l 

NUH11 IILINAI P ULIJU N[:,fM1

NITH[JGEN\f lXINI, il.L*.Cl IA (-.,,It ') J43 .))45 Ou4,9 u'. 53 Ou5'0 4 '1t'90 ')19L , 35b 03" '",'FU r')ufy5 I I 1 1 9 GlI 9b 0221 0J32 

'9564 (*.ito,. "53 ,'44) 0245 L."4 ,6 3243 o25C, J1,51 

9FJ0ULA I ' 
L Ill) L1hI60186 
056f. C567 jT5d 

,355 
0569 

C1JS jj3 5jb,, 

02 *)" J.3,6 
0374 Gt)J 
14,-9 0140 
256J uSt, 

)J5t, 
J, ) 

0414 
0)517U 

)ld 931j 36J 0312 
42;? 9)t23 u425 ')44d 

o4J 0458 0465 0530 
5 1 
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NUTRITIVE VALUE 
 TRANSLUCAr ION
 
OL61 OLb3 3167 6b68 0169 U111 0176 0398
 
0184 0243 3353 0431 0554 0559 J560
 
0561 
 PHOTOPERIJO
 

0028 J031 0144 u439
 
OSMOTIC PUTENTIAL
 

0016 0C54 U387
 
PHOT(OSYNTIHli SIS 

OSMOTIC PRESSURLi 0G06 
 Oui 0032 J047 0411 0213 u216
3387 0218 0256 032L 3390 0392 j397 0511
 

OZONE PHYTUALEXINS
 
AIR POLLUTION 0005 00d3 0097 J104 J2J9 U300 1301
 
U321 3U7 03uT .413 0478 0484 '-494 
PLANT INJURIES
 
0321 PHYTOHWMAGGLUT ININS
 

Ob4 6354 'J414 J555 0557
 

PENICILLIUM SP
 
0J75 


PLANT ANAIF)MY

PERU 0002 .003 06 6 00(-1 LoIb
U09 0302U 00018 
 00 5 J032v023 3029 0040 0,4;20209 0314 0528 0651 2u2 36J ,07J OU75 J004 Olul
 

PH 0104 U106 'IA15 jIZG 0139 0141 0143 
Out3 0,11 010 0169 0116 0251 0381 009 02) JJe64 1;25 0220 0208 
0428 0433 0565 0209 L)?8219 JzI OiZ2 0226 jZck 
AGRILULTURAL LIME 0229 0?3,- 0242 L.249 J57 0258 0261 
0055 0196 0250 o4i6 0568 0.99 ()3) )334 ,]23 1J35 U331 0343
 

3344 1i5?J362 3J3 0384 035 0404
 
PHAS3-ULLINN 0409 L.t29 ,34.ItI45J 0467 0511 3530
 

ANALYSIS PLANT 4SSIMILATION 
0235 0239 )413 )49't 00, 0'11 '112 j013 3614 U032 0o52 

0059 L19I "? 00 '919 0J2 0221 U232 
PHASFULUS ALUTIFILIUS 3250 Q251 1)es8 U.216 0331 03161 -393
 

WJb J091 ()201 0285 033 0383 CABC 039f u398 0J99 L400 0',2) 08429 't31
 
052.) 3435 U53C '3569
 

PHASEULUS CUCLINIUS PLANT Kit-rOIN, 
9143 u158 0118 ,189 020l 0308 O,,O OU(2 jD01 '3J80 U14V 0146 0141 vi4d
03o '3347 0)37i1 JU3 02?9 .3159 L',0?80LII 02o3 0281 0290 0291
 

0296 u333 U339 u34Z 0344 u35i U365
 
PHAShJLUS LUNATUS 
 0416 0415 0534
 
0159 uIU9 0J1 0J1 
 UJ6 03J UJ39 13ACKCRIJSSING 
9345 C31tJ30529 '1139 3141 J143 u144 )308 U336 6466 

0530 U,31 
PHENILIC CUNT-_i )IYERIOItI NC 

0168 316 413 1"I .31' q1'It, ,J158 J20 j3J6 3337II 
)343 (.145 J41 05e9 C5J6 

PHENOLOUY StLL6C II,'
3ZCJ 0,11U" 0141 0144 0154 vIs.) 0193 ,281 031d 

332C 335 -317 C34C uJ5 0346 0 144 
PllOSPIllrU) .350 U351 )53Z J536
 

015 034j 3051 J058 0,70 v24b %2')?
 
3262 u35d 0312 6314 0395 0422 J410 PLANT UFVLlUPMtI.4
 
43 4 iG0J U<4 Oulto dl '3021 U6,3 C'J29

MINEIRAL D FI CIrNCIIF02t C,),'8 'U'9 J,331 u J' G041, CJ. 1 
3048 '3l9J 0394 39t 2P91 C3"11H 0426 O,.,,0', 0, ' . t.ubJ ')uIJ 014O I121
3536 '.-)uI ,2.,l ',.'5 u2,9 2'12 ',21)$ 22/
NUTfI' NI AIBSO I'I WII) le J )?-4 , 0226 0d29 

U13 0J('4 '09 19 U2 1 ,5U u. 5 H 1139 i13 1 '.) d, Of CL bt,) i , )b9 11 
.'3t.t l1l4H j4j3 5I 

L25 2.1 .e23, 

.-1,28 U13 . jJ IJI / J1359 0j 2,3. , 85 
PLANT A.NSI1 ILAI 1 0,. -f3l, 0ld 0392 3')'. '3) 1'402 '.', 
,u II u. I2 .9 1 0 5.I 1 J.).) p 4 0 5 )4 t, 0421 J435 0441 j45J L) d6 
0396 ;198 0428 1'929 5It33 J 10 0481 044t; 052b 653s) -167 
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PLANT GEOGRAPHY 0014 0219 3250 0Z58 0393 0435
 
0201 0202 0204 u383 0439 v51 

9 
0533 PLANT ASSIMILATION
 

0014 0219 3250 0258 0393 u429 0435
 
PLANT\GRUWIH SUBSTANCES
 

0009 0018 0023 0028 0029 0034 0036 PRICES 
0038 0041 0051 0159 0206 0209 0213 0252 0211 J370 0575 

0223 0225 0226 0227 9229 0231 0240 
0241 0249 0352 0404 0435 0401 04)8 PRODUCTION 
0410 Z411 U193 u194 0262 03b5 0366 0367 0368 

0370 J41b )411 L512 0513 6514 0575
 

PLANT HABIT
 
0001 0021 006J 0144 2145 J153 020JJ PLANT RLSPIRATION
 

0204 02j8 0242 u257 13Zb8 0359 338t 0037 0059 :Z10 jl.'4
 
0391 0409 3424 0432 0435 0440 0459
 
'461 j467 0473 5J2 054U L545 3i8 PLANT TISSUES 

000-i JO1 3051 3059 0384 0104 1106 
0115 Ju9 2210 L222 J2b 0227 0261 

PLANT INJURKIS 	 0293 U279 0322 j352 u429
 
0005 U909 0011 u099 0101 0103 112 ENZYMES
 
1132 0150 ')41 '214 0275 0296 0299 0026 0031 0Z31 U240 3300
 
0313 0322 0327 u329 0330 o333 0378
 
0379 0477 2487 05U6 0516 0517 0521 PLANT TOXINS
 
AIR POLLUTION 0165 0555
 
0331 0381 0510 C511
 
HtER8ICIOE5 PLANT VASCULAR SYSTEM
 
0059 00b5 0261 U445 	 0009 OUIZ 0040 0218 0511
 
TEMPERATURE
 
0134 033 PLANTING
 
WAIEP RLUUIRFMENTS 0043 0044 004b U050 0078 U145 1196
 
0249 u381 OZbZ 0263 026b 02i0 0325 0366 0418
 

0446 U459 0471
 

AGRICULTURAL EQUIPMIAT
PLANT NUTRIIIOfN 

ulb 0220 0221 0250 	 0079 0?44
 

SPACING
 
U006 0012 2015 

0373 0381 0392 0394 0395 039b 0425 


00b9 0011 0072 0259 0260 0264 0342
 0502 

0448 b453 0460 u414
 
PRODUCTIVI[Y
PLANT PIIYSIOLUOGICAL DISORDERS 

0071 0241 0269
001 004J OSL 0121 0231 0216 0321 


0322 u335 3410 0510 0511 PODDING
 

OUZ 0042 0046 00g'0 0272
 
PLANT PHYSIOLOGICAL PROCESSE 

0015 0019 0041 0231 0234 0.37 0Z38 PODS
 

0239 0240 0300 0387 0410 0415 0027 U029 0042 3054 0065 0063 0073
 
ABSCISSION 0139 0?04 0207 0242 0327 0344 0385
 
0007 O01B 0020 0027 0030 0385 0423 0424 0431 0467 0413
 

NUTRIENT TRANSPORT DISEASES AND PATHOGENS
 
0009 0012 0218 0398 0292 0417 0536
 
PHOTOSYNTHESIS INJURIOUS INSECTS
 

0006 0008 0032 0047 0211 0215 0216 0328 051h 0521
 
021d 0321 0390 0392 0397 u511
 
PLANT ASSIMILATION POLL.-N
 
0010 0011 O0Z 0013 0014 0032 0052 0139 U15I u158 0352
 
0059 0191 0200 U219 0220 0221 0250
 
025E ?216 0393 0398 0399 0400 C435 POLLINATION
 
056L 
 0544
 
PLANT RESPIRATION
 
0059 0210 POLYPLOIOY
 

0352 0529
 

PLANT PIGMENTS
 
0008 0018 0041 0205 0215 0234 0348 POTASSIUM
 
0388 0411 0043 0358 0372 0395 0422
 

NNERAL DEFICIENCIES
 
PLANT REPRODUCTION 0212 0387 0392 0393 0394
 

0343 0544 NUTRIENT ABSORPTION
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PRODUCTIVITY
 
"045 037) 
UT1 C140 0145 0192 U194
0247 0-52 0268 Z,269 0270 U211 J275 
("'t'2 03681 0422 0457 0458 0574 ,3577 

PRJTFIN CINFrNT 

J018 .026 
 0v55 U167 011 G14'. 0212 
)25 .!258 0353 U411 )414 0538 3558 
05b'3 

016CE 
u1bt
169 0112 0118 0181 0235 (),36

,323b 0248 3354 0418 0'4.'5 

PRtIINS 

0 ?5 lib Orb4 :lib 0,2e7 0393 )553 
0559

AMIaO .CIuS 
0238 0354 


ANAYSECHEMICAL
ANALYSI J0082

Ou2o 'JL'41 0151 0113 C,.31 0233 '235 
,2J9 0239 '3354 C419 0500 
0311. 


P!0tU0I)MJNA5 PIIASEOLICULA 

J286 04tl 
DIS CAS, C ; I (AL 

0261 0217 
HOST\PLANr RESISANCI 

0085 ULU1, 00.d8 J092 0141 0152 0291 
0296 0415 3J49 C54-

PSFUOUMUNAS SYRIN6Ak 

31292 
 RS9 S AC95 

0US3PLANr RESISTANC 

0293 0415 0551 


PYTHIUM APHAIOERMATUM 

0098 

PYrIIUM ULFIMUM 
0486 


RADIATION 

0097 04-s,? 


RAINF-ALL DATA 
0050 C134 


RESFARCHI 


OU06 0007 
0051 UIUZ 0115 0136 0140 
0]145 Oltso 0151 0154 3135 0193 0209 
0219 0232 10255 0257 UA9 0324 0329 
033i2 U335 '3341 03'2 0346 0356 03b5 
0313 0377 0319 038; 0394 0)95 0396
0398 0414 0418 0418 0426 0436 0417 
0448 0451 046b 0479 0488 0493 0527
0536 044 0546 015'8 0510e t 0552 351
053.* 


RifIILBI UR0185 U136m 1 00094 

0185 0106f 0188 0190 0191 
 011 U281 
9359 036u 0563 J554 C567 J568 0571 

INUCULATION 

13181 019 0355 U356 0565 0566 0569 

126 

STRAINS
 
0351 J3:d 0363 U450 0562 0565 C566
 
0570
 

RHILOBIUM LEGUMINU:ARUM 
NOLULATION
 

0562
 

RHIZOJIIUM PifASEDLI
'J185 0186 
0187 0189 0191 0217 0281
 
0355 1356 
0357 6:59 U363 0443 0450
 

,1562 C561 0565 0566 051 

RHIZ(CT0NIA SOLANI 

U090 0103 0241 0299 0319 049b 
DISEASE LONIROL
 

Cr.JNTROL
 
0 A O L 

HO5 \PLANI RESISrAHCE
 
0158 0301 )475 0537
 

RHI IOSPtHLRE
0221A033 049 
0221 0433 0491
 

RNA 
0033 U03b 0116 0390 0503
 

RUOTING
 
0062 0222 040f 0447 0530 

ROOTS
 
0816 0023 0026 00Z9 0047 0049 0062
 
0098 0101 0108 0110 0115 0185 0188
 
0190 8191 0209 0219 0221 0222 0304
 
0360 0J362 U363 U391 0409 0415 0447

0450 0415 3486 0530 0563
 

RUTS 

O096 0101 0103 0108 0110 0297 03040475 04d6
 

SALINITY
 
0251
 

GRUWTti
 
0016 0047 0435
 
PL.ANT DEVELOPMENT
 

001b 0047 0435
 

SCLEROrIUM ROLFSrI
 
HOST\PLANT RESISTANCE
 
0155
 

SEED
 
0151 0115 0117 0182 0233 0239 0348
 
355 0554 0557
 
AMINO ACIDS
 
0160 816I 
0Z36 0Z38 0248 0354 0425
 

DIStASES AND PAItHOGENS
0213 0313 0318 0375
 
GENETICS
 
0146 0466
 
GERMINATION
 
0994 u214 0238 0213 
0274 0215 0276
 



0313 0406 0466 

INJURIOUS INSECTS 

0128 0215 0313 0418
 
PROTEIN CONTENT 

0160 Uab9 0172 0178 0181 0235 0236 

0238 0248 0354 0418 0425
 
STORAGE 

0163 0183 0198 0273 0275 0375 0376 

046b 0580 0581 

YIELDS
 
0073 0074 0153 0248 0273 0281 0349 

0418 0429 


SEED CHARACTERS 

0074 0078 0079 0112 0153 0178 0183 

02010u2 0204 u2b3 0273 0276 0279 

0281 0412 0432 0466 3496 0538
 
SEED COLOR 

0126 0146 0160 0181 0208 0349 0376 

0413 0469 0474
 

SEED COAT 

0094 0181 0214 0378 

ANALYSIS
 
q115 U413 

INHERITANCE 

0146 0335 04b6
 

SEEU COLOk 

0094 0126 0146 0160 0181 0208 0348

0349 U311 0413 0469 0414
 

SEED PRODUCTION 

0015 0024 0u42 0358 0013 0016 00f 

011,2 u192 0193 0246 0257 0213 Qe17 

0278 0219 0340 0343 0360 0361 0365 

0366 3313 043o U469 0414
 

S ED IRANSMISSION 

0107 0109 0115 J?17 0284 0305 0310 

0318 0410 0501 


SEFD IFRAIMENI
 
0094 0159 0184 0186 0199 u3J5 0405 

0418 


SEEDS 

0019 UOe5 0026 J027 0034 0036 0075 
0078 0094 0109 0115 0124 0165 01'9 
0180 Old4 0190 0197 0199 0204 0205 
0201 OOA 024? 0258 OZ74 0215 0'1b 
0278 u279 0284 0296 0298 0313 (320 
0335 0340 0341 0344 0353 u376 0318 
0319 OJIt 0409 0413 0424 0467 0471 
048v 0481 0496 u516 0517 0531 0538 
0552 0579 

SELEC IUN 
0014 uUU5 0142 U15? 0251 02dO 0330 
0341 0418 0426 J319 0411 0412 0415 
PLANT BRkE'lEING 
0141 U144 0)154 0158 0193 0281 0318 
OJZU u335 .337 034C 0345 0346 0349 
0350 0351 0!),Z U536 

SaFING
 
0393 0394 0429 0438
 

SHOOTS
 
0427 0433
 

bulL ANALYSIS
 
0048 0049 0052 0057 0071 0243 0248
 
0250 0393 0428
 

SOIL CONSERVATION PRACTICES
 
0441 0446
 

SOIL FERTILITY
 
0048 0049 0052 0060 0101 0185 0243
 
0246 0250 0251 0373 0373 0313
 

SOIL IMPOVERISHMENT
 
0057 0246 0251
 

SOIL POPULATION
 
0093 0C7 0110 0186 0296 0297 0483
 
0486 0507
 

SOIL REACIIONS
 
0393 0426
 

SOIL REQUIREMENTS
 
0015 0052 0108 0244 0246 0250 0251
 
0361 0393 042a 0428 0441 0446 0475
 
056
 

SOIL 1FMP1RATURE
 
0
 

SOIL WATER
 
G195 0232 0249 0254 0420 0421 0424
 

SOILS
 
0048 0052 0055 u057 U017 0078 0115
 
0196 0243 3246 0248 0250 0259 0356
 

7

0358 u3 2 0428 0430 0491 0563 0565
 

r.568
 

SOLAR RADIATION
 
0436 

SPACING
 
0058 0072 0409 0431 0444 0474
 
PRODUCTIVITY
 
0070 u071 0192 0268 0271 0451 0458
 
YIELDS
 
0063 0069 0071 UC99 0242 0255 0251
 
0259 0260 0264 0268 0342 0423 0424
 
0440 0448 0453 0454 0456 0451 0460
 
0461 0464 3465
 

STARCH CONTLNI 
0028 0118 0412 

SFAIISTICAL ANALYSIS
 
OC14 00Z 0024 U031 0046 0050 0051
 

1

0078 0095 0096 3399 O03 0122 Oi b
 
0151 0197 007 0221 0248 0262 0263
 
0264 0214 0215 J280 0283 0284 0290
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0292 0306 0329 0332 0335 034 0349 

0350 0362 0368 0378 0391 0422 0426 

0428 0454 0457 0458 0459 0490 0530 

0532 0534 0575 0578 0582 


STEMS 

0207 0218 0242 0389 0409 0521 

GROWTH 

0004 0016 0021 G022 0023 0047 0206 

0360 )404 

MINERALS AND NUIRIFNTS 

0190 0?19 0362 0563 

TRANSLOCATIUN 

0012
 

STOMATA 

0006 3041 0230 0321 0322 03e3 


STORAGE 

0077 0163 3179 0180 0192 0198 0266
 
0279 0366 0377 0466 0579 0580 

DISEASES AND PATHUGENS 

0043 0244 0273 0271 0365 0375 

INJURIOUS INSECTS 

0129 0244 0275 

TEMPERATURE 

0183 U197 0376 0581 


STORED GRAIN PEST. 

0124 1112 0129 0136 0199 0243 0378
 
0379 0417 0582 


SUGARS 


0009 0020 0040 0177 0218 0389 


SULFUR
 
0393 0394 0429 0438 


SYMBIOSIS 

0281 0359 0360 J564 

NODULATION 

0186 0356 0351 0443 0562 0566 0567 

0568 0569 


MINERALS AND NUTRIENTS
 
0053 0J55 0191 0217 0358 0363 

0450 0563 0565 0,70 


PHOSPHORUS 

0358
 

SYMPTOMATOLO Y 
0043 0056 082 0084 0085 0086 0081 
0089 O0 0105 U117 0143 uLSO 0212 
0261 0291 029Z 0293 0298 0314 0316 
0317 C322 0327 0501 0502 0526 

TAXONOMY 

0002 0157 020: 02U4 0326 0336 0529
 

TECHNOOGY 
0365 0369 0370 0311 0419 0452 

TECHNOLOGICAL PACKAGE 

0419 045 


TEMPERATURE
 
0031 0095 0100 0102 0108 0169 0183
 
0197 0289 0376 0554 0581
 
GROWTH
 
0203 0206 0359 0486 0535
 
PHOTOSYNTHESIS
 
0211
 
PLANT INJURIES
 
0134 0323
 
PRODUCTIVITY
 
UZ47
 
YIfLDS
 
0044 0046 0134 0206 0439
 

TETRANYCHUS TELARIUS
 
0332
 

rTHIELAVIOPSIS BASICOLA
 
0098
 

TIMING 
0004 0031 0042 0044 0046 0050 0060 
0071 0074 0016 0096 0102 0107 0124 
0131 0133 0136 0143 0148 0166 0183 
0185 0195 0196 0205 0208 0214 0245 
0247 0248 0255 0263 0268 0269 0289 
0325 0342 0466 U367 0376 0377 0418 
0420 0428 0429 0442 0443 0444 0453 
0459 0460 0471 04d3 0487 0507 0514 
0521 0523 0554 0555 0581
 

TISSUE CULTURE
 

0026 0415
 

TOBACCO MOSAIC VIRUS
 
0502
 

TOXICITY
 

0040 01O 0164 U176 0181 0220 0354
 
0414 0418 0484 0553 0557
 
HERBICIDES
 
0060 0410
 
MINERALS 'ND NUVAIENTS
 
03b2 0391 04 b
 

TRACERS
 
0040 0059 0200 0217 0218 0239 0374
 
0564
 

TRADE
 
0j78 031L 0575 0517
 

TRANSLOCATION 
0012 0040 020u 0398 0511 

TRANSPIRATIUN
 
0051
 

UROMYCFS PHASEOLI
 
0306 0493 0498
 
DISEASE CONTROL
 
0082 0267 0495
 

CHEMICAL CONTROL
 
0081
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ELECTRON MICROSCOPY 

0106 

ETIOLOGY
 
00o2 0095
 
HOST\PLANT RESISTANCE
 
0104 0106 0141 0152 0311 0312 0432 

0469 0411 0412 0475 0488 0490 0495 

0532 0548 0550 


HOSTS AND PATHGENS 

0104 0497 


USA 

0049 0096 0119 0126 0135 0170 0171 

0174 0185 OZ01 0204 0272 0304 0335 

0353 0384 0388 0396 0398 0399 0423 

0424 0441 0448 0414 0483 0494 050b 

0507 0508 0509 0512 0513 0516 0523 

0537 0539 0540 0542 0543 3545 0548
 
0551 0558 0561 0568 


VECTORS 

0313 


VICIA FABA 

0383 


VIROSES 

0043 0080 0082 0112 3113 0114 0115 

0116 0117 0138 0141 0244 0277 0287 

03,'3 0314 0315 0316 0311 0318 0339
 
0342 0367 0417 0432 0471 64

15 
0499 


0500 0501 0502 0504 0524 0539 0540 

0541 


VITAMIN CONTENT
 
0171 0431 0561 


WATER ABSORPTION 

0554 


WATER CUNTENT
 
0023 0073 0183 0213 0276 0376 031 

0381 0431 0466 0579 0580 0581 


WATER REQUIREMENTS 

0050 0051 0054 0102 0195 0247 0249 

0253 0254 0216 0381 0416 0418 0420 

0421 0421 0424 0427 0431 0568 


HATER STRESS 

0018 0023 0051 0386 0431 


WEEDING 

0049 0060 0061 0064 0066 0067 0256 


0258 0261 0280 0342 0411 0418 0441 
0442 0444 0445 0446 0449 0462 

WEEDS 
0121 0131 0444 0463 
HERBICIDES 
0061 OOb4 006b 0067 0256 0441 

WHEIZELINIA SCLEROTIORUM
 

0308 0347
 
DISEASE CONTROL
 
0267
 

CHEMICAL CONTROL
 
0303 0310
 

SEED TRANSMISSTUN
 
0310
 

.'ANTHOMOMAS PHASEOLI
 

0084 0090 0288 0477
 
DISEASE CONTROL
 
0082 0187 0261 0277
 

HOST\PLANT RESISTANCE
 
0086 0091 0148 0155 0287 0289 0290
 
0296 0471 0472 0480 0536 0546
 
PLANT BREEDING
 
0148 0287 0290 O296 0536
 
SEED TRANSMISSION
 
0271 0284 0480
 

XANTHUMUNAS PHASEOLI VAR FUSCANS
 
0084 0090 0285 0290
 
DISEASE CONTROL
 
0089
 

YIELD COMPONENTS
 
0024 0027 0058 0063 0073 0071 0153
 
0196 0204 0206 0207 0242 0257 0273
 
0280 0436 0440 0455 0451 0461 0467
 
0471
 

ZABROTES SUBFASCIAiUS
 
0127 0129 0137 0328 0319 0582
 

ZEA MAYS
 
0036 0051 0069 0181 0346 0371 0575
 
INTERCROPPING
 
0070 0071 0072 0145 0266 0267 0268
 
0270 0211 027 0281 0324 0416 0453
 
0454 0455 0456 0-57 0458 0459 0460
 
0461 0462 064 0513
 

ZINC
 
0006 0217 0396 U398 0399 0429
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