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THE BEAN PROGRAM 

The principal bean producer 主s a smal1 f我們ner with 1圭亞ited capi
ta1 and 1ittle access to credit and extens主。但主nformation. Bean 
yields are low. The main factor悠 responsible for the low yie1ds are: 
the high disease 我說d lnsect pressure from which the crop suffers; 
drought; low plant density (to reduce disease pressure): an社 farrners 會
reluctance to use inputs to avoi是 risk or due to 1ack of access to 
these inputs. The strate草y fo110wed by the Bean Program to increase 
yiel晶 s and production i忍已經sed upon three main act圭v主tie怨:
1. Genetic improvement 
2. Strengthening national programs 
3. Basic research directed to pτob工ems of bean producers 

• 

怒哀詔法盟主主

Priority in 草enetic improve賀lent is given to selection for more 
stable , hi息her-yiel過in島 beans ， by deve1úpin聽 multiple disease and pest 
resistant 草ermp1as鞘 with increase是 tolerance to 是rought. Lon草er term 
objectives include: tolerance to moderate1y aci是 soi1s; improved 
genetic ability for symbiotic nitro窮en fixation; 我說是 to increase y主怠工d
potential. In su會扭ary ， the bean program considers that the opt1mum 
way it can support nat10nal pro島rams to achieve il裂proved bean 
production is to assi悠 t them 1n deve10ping i漁proved var圭eties.. Once 
superior , more stable y圭elding varieties are available , farmer諮 are
expected to respond with improved agronomy. The use of multip1e 
disease resistant varieties with increased yield potential may fúτ錄

the third level of yield increase. The program develops 結cale neutral 
technology , with a b主as toward 8mall farmers. 

Genetíc 

New bean varieties not only must be superior yielders at the farm 
leve工， they must a1so have the proper seed size; see挂 coat color: and 
they 揖ust fit into farmer翁 'production syste觀s ， which often 主nc1ude

maize in 挂irect association or relay cropping. 

The Bean Progra刻 therefore ，笠lUst genetically improve beans of 
different see是 characteristics ， for 恆any cropping systems and eco
logical Zones. Experience has shown that a decentralized breedin草

prograr袋 in which CIAτdevelops base populations with the national 
programs taking oveτthe flnal development and promotion of new 
varieties , 18 the best strategy. 
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Genetic improvement activities are d主vided by production reg主。但
(wh主ch automatically 生ncludes a separation by colúr an是 see吐 size
group筍 pr10ritv 昔 isease complexes , and often by croppin學錄ystem).
Therefore , while the Pro惡ram breeds for a complex set of re哇uirement認
as a whole , only a subset of production constraints is attended to for 
each productlon region. 

Genetic variab主lity in beal電 s is obtained from the 35 ,000 ac
eession經 in the germplasm bank he工是 by the Genetic Resources Unit. 
Despite the size and representativeness of this col1ectio洞，甚enetic

variability fo玄 specific traits is often not expressed at sufficiently 
hi窮h leve1s to solve production con悠 traints. Therefo玄悠 f each breeder 
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not on1y develops cu1tivars , but a1so cooperates with particu1ar 
discip1ines to deve10p maximum 1eve1s of character improvement (e.g. , 
for bean golden mosaic virus (BGMV) reslstance , drought to1erance , 
bacterial blight resistance , 1eafhopper to1erance，坐且生泣主 1eafspot
resistance , ability to fix n1trogen , h1惡h y1e1d potentia1 and , 
architectura1 traits). T~ines with h主gh 1eve1s of specific trait 
expressions ar金紛繁ed to obtain mult主p1e factor recomb工nants in the 
cultivar improve鴨綠nt activities. 

National programs first relied primarily upon international yiel 挂
tria1s (IBYANs) as 翁。urces of potentia1 new cultivars. However , with 
increased abil1ty to manage nurseries for selection at earlier stages , 
and wi th the reCO臨ni tion that local adaptation is high1y desirab1e , 
most nationa1 programs now prefer to receive materials from the main 
CIAT nurseries (VEFs) or ear1ier generation rnaterials (F? and onward) 
derived from crosses planned jointly by nat10nal progrãms and CIAT 
scientists. 

Before internat圭onal ship間ent ， the seed health labora t:ory in the 
Genetic Resources Uηit sa話pl"s 藍色rmplasm to ensure that it is fγee of 
seed-borne pathogens àn這 viruses.

From the above phílosophy and practice , it is clear that the 島ean

Program strongly emphasizes varietal i揖provement ， and considers that 
improved agronomic practices are best researched at the nationa1 pro
gram level and shou1d be implemented when neW varieties are available. 
lnstrumental in this concept are the cropping systems agronomist 
(conducting on你 farm research) and the economist , who together insure 
that breeders are familiar with the svstems into which new varieties 
must fit , and that the necessary communication is maintained among 
farmers , extensionists and researchers. 工n a丑ditio泣t:he croppin惡

systems 乏這窮ronomist and economi8t develop methodo工。車ies of on-far微

τesearch which w主至1. he 1.p nat主onal programs identify agro訣。mic

practices 怒之litable for new vaτieties in a 惡iven region. 

Stre.n且thenin民 nat10na1 progra體忽

主ηconjunction with efforts in 串enetic irnprovement. the program 
has given h1輯h priority to helping bean producing countries develop 
strong bean programs. Greater se1f-reliance in research at the 
national program leve1 i8 the eventua1 goa1 , since the d1versity of 
cropping systems , production constraints and consumer requ1rements 
放ake it 1詞possib工 e for CIAT t:o attend a11 concerns. 

Trainin窮 offere是 by CIAT i8 either in research courses or in 
specia1ized 翁cient圭st to scienti諮t train主ng through execution of joint 
re結earch program8 at CIAT. Increa移in草ly ， t玄aining 18 conducted in the 
national progra誼s ， w1th backup support fγ。車 C工在T. τhe auζliotutor主a工
unit愁 which pack information in cassette an這 8 1i這e show話 are

particu1arly helpful in such efforts. Besides disc1p1ine oriented 
trainin臣， CI血T offers the option of conducting thesis research for 
advanced university degrees at headquarters. The results of training 
for se 1.f-reliance in research are becoming vis1ble and show an 
evolution in the program's training strategy: 
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Decentralized select圭on

increasingly i領portant.
CIAT側hosted cou吉ses are be i.n草 replaced 起y 1rν-country courses. 
The on-farm research concept i發忌eing developed through an 圭nten

sive training effort , to ensure feedback to the research pr。在ram
and promote new technology via extension program8. 

beco盟ingi8 on generation 96 官
，

the from 了
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(2) 
(3) 
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The Bean Pro島ram expects that through increased postgraduate 
training; 單rowin草 exper1ence; and developing research lea是ership ， the 
nat10nal programs will develop to 忽uch a level that the bean resεarch 
network becomes a mutua工ly dependent collaborative research pro囂ram.
Such networks are co攝posed of national pr。事rams which share simi1ar 
ecolo草ical zones , where1n each national progra臨 specializes in certain 
research areas. Horlzontal transfer a紡ong participating countrles will 
ensure a complete research progra訟， which can not be formed by each 
individual small pro草Y甜n. This principle has proven 眼ost effective 
when many sma11 national bean programs are invo工ved. The network has 
tra是主tiona11y been limited to Latin A血erica ， but network expans主on to 
Africa has become an important activity since the first bean scientist 
was sent there in 1983. The formation of the integrated r忽search

network i5 enhance是 by 戀 tationing CIAT staff in nationa1 progra!里s to 
strengthen nationa1 research and stimu1ate re聽10na1 col1aboration. 
Four such networks are being for聽ed: (l) Centra1 America and the 
Caribbean; (2) the centra1 在frican countries formín草 the Great Lakes 
Economic Co酬unity; (3) E帥tern Africa; an丑， (的 Southern 血frica.

research applicable to bean product主on problems 

As 在enetic improve扭ent 15 b金主食島 accomplishe是 more and I益。re at the 
national progra阻 level ， CIAT ha8 been giving greater emphasis to basic 
research activities aime丘 at facilitat主說囂 genetic or agrono觀1c

improve鞘ent. Examples are the determination of mechanism and 
inheritance of observed resistances , improvements in research 
methodologie怠 an社 cropping system 1nteraction studies. Such basic 
research 18 often conducted at C王AT with the help of graduate theses 
research , or in close co工laborat1on with universit Ie s and other basic 
research center愁， preferably 1n the 益eveloping worl挂.

These strategies have proven to be effective in increasing bean 
production. Marked increases in bean production have taken place in 
certa圭n regions and countr1es. Examples can be cited from Guatemala , 
Cuba , Costa Rica , Ar草entina ， states of Brazi1 , and departments in 
Peru . These successes have strengthened the Bean Progra啞 '8

determinati。誰 to continue to decentralize bean research and to 
increasingly assu甜e a backup τole to national reseaγch. Our role 工e

shifting to the develop認ent and provision of genetic variability for 
工ocal improve罷ent programs; to provide trainin臣， deve10p metho禱。 10露y ，
and to offer basic research information. 
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HIGHLIGHTS 1986 

The year 1986 has been again a very active year. 1n trying to 
SUl贊賞larize this , the best term may be "finetuning". Our objective of 
increased bean p賞。在uction was facilitated throu草h our stress tolera經ce
breeding strate串Y ﹒ Our decentra1ized syste想。f 在enetic improvement 
p1aces emphasis on trainin囂。f national progra誼 staff. F主netun主ng of 
our research efforts was 挂irecte是 towards incorporatin草 1ackin草

玄esistance 主nto superioT 1ines while increasing our training efforts 
in the onωfarm testing of new techno10gy . 
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Frogra宣1 developments 

Some changes in senior staffin草 took p1ace during the year. Dr. 
Roger Kirkby (a自ronomist) joined CI血.T as Coordinator of the Eastern 
Africa Project. He is based in Addis Ababa , Ethiopia. Dr. Joseph 
Thome (pl盆nt breeder) joined U8 as postdoctoral scientist to 
strengthen our effort 1n breedin島 for increased yie1d potent1al in 
beans. 

Dr. Geor草e Abawi (Visiting Scient1st in plant pathology , fro混
Corne1工 University); T>e1f Youngdahl (Visitin在 Scientist in s011 
science , from the Internationa1 Fert圭11忽忽r Research and Development 
Center) , Guil1ermo Hernan是ez Bravo (plant 已reeder ， World Bank/INIPA 
Co工1aborative Bean Project , Peru) and Ni臨e1 R. Sackville“Ha祖ilton
(Senior Research 主悠悠ociate in plant breed紅軍車， Data Mana草金ment Systems) 
1eft durín自t:he year. 

outposted staff and special projects 

During 198屆 the second of Qur three regiona丑 projects in Af玄ica
received funding and starte桂 formally. This proj ect , the Easterr室

主frica Project , is fun岳ed jointly by USAID and CIDA for four 
scientist怨 and the agrono聽istωproject leader 1s now insta11ed 1n 
Ethiopia. St圭11 to be recruited are a breeder and agronomist in 
U皂anda and an economist to serve the African projects 1n general. 
Somalia a1個 forms part of this project. 主 project establishment 
惡rant was provide社 by crDA for the Southern African Project. The 
coordinator for th主s project is in place in its hea這吐uarters 1n 
Arusha , Tanzania. The add主tiona1 staff is being recruited. The 
proj ect covers the countries 草rouped in the SACAR agreement. The 
above three projects. including the a1ready established Great take每

project , form the CIAT outreach strategy for Africa for beans. An 
African-wide coordinator wt11 be appointe吐，
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The Great Lakes project and the Centra1 Amer1can project were 
eva1uated during 1986. Both eva1uat主ons were very positive. Research 
scientists an是 administrator悠 of the Great T>akes project countries 
ag玄eed that the project's 臨ain contribut圭on was the a挂ditional genetic 
variabil ity it had brou"ht as we11 as the estab1ishment of research 
links with neighbor三哀思 countries. 

American project it was 
the evolution of national 

the evaluation of the Gentra工

the succeS8 of this project and 
D愁苦 ing

a誓言eed that 
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pro事rams warranted the establishment of a steeri吹草 committee with wide 
ad亞inístrative and manageria1 主esponsibi11ties. The !llana草ement of 
th1s project wí11 in the com主抗戰 year終 be handed over to this committee 
composed of national bean team 1 eaders. The Í!器pact the proj ect has 
made on productíon of beans in Guatemala , Costa Rica and Cuba was doc
umented. 

A grant was obtained fro甜 DEGIS ， Netherlands , to execute a stu益y

on 5nap bean怠 assessin草 con8umpt土。餘， 往往羽and ， production prob1ems and 
the social benef1ts of re間arch. This follows a recommen挂ation of the 
Exteτnal Review Panel of CIAT. Thi5 two year study wi11 be conc工也ded
by a 1ar草e international 5nap bean conferl全nce.

The Wor1d Bank 10an to f1nance a bean 11ai80n scientist 1n Brazi1 
was terminate通. CIAT may absorb the costs in its core bu往事e室， by 
reducin在 íts headquarter翁 agronomy program and transferr1ng th發 freed
reSQurces to finance this pos主tion 1n Brazil. 

Seveγa1 col1aborative research projects were finance挂 (to the 
outside col1aborator) with instítutions in the Unite丑惡tate銬， Englan益，

Germany and Ita1y. 5uch projects help resolve basic research prob個
1ems , which limit progress 1n our applied research task. Included in 
these projects i9 the th1rd country quarantine service established 
wi th NVRS , En車lan昌， to br圭瓷缸 African bean germplasm to Colombia. 

Research 時也且也給

Germplas訊 Improve玖e說t

τhe hi草h susceptibility of landraces to BC奴V (especially red 
seeded early Central 蟲揖erican cr10110s) , has prevented the1r wide use 
in genetic improve啞ent and production pro亞ot1on. With the linka草e
broken between the 1 gene and unstable "off-color" 宮發是翁， the 1 gene 1s 
now being incorporate拉圭n a wi是eτange of 工andraces through 
backcro忽忽圭ng or a 錄。dified backcrossing scheme. The true red BCMV 
resistant lan在races will be available for wide testing and use 圭n
breeding programs in early 1987. 

Another aspect of "finetuning" of our genetic improvement ac
tivity is the improvement of newly 當e1eased an挂 successfu1 varieties 
for def主ciencies encountered. 50觀e of these activ1ties are the incorω 
poratioηof anthracnose re怒istance in Ta1a拯anca ， and CB盟 resistance i袋
EMGOPA 都 Ouro; and in other 1ine5 , 5ee是 size has been increased (and 
CB耳 resistance incorporated) in excel1ent 5ms11 seeded lines such as 
BAT 明 1297. The 草enetic 1祖provement activitie5 of the Bean Pro草ra!益
empha5ize both the deve10pment of ent圭rely new gert麓.pla戀戀， and a1so the 
1mprovement of superio主 new gert還p1asm for specific weaknesses. 

The External Review Panel reco艷mended a further effort in 
increasin惡 yield potentia1 of beans. While a genetic i扭provement
pr。在ram 主s underway , agronomic studies were undertaken to accompany 
superior yie1挂1ng germplas誼 by approp主iste agronomic practices , 發電lch
as split nitrogen applications and chan臨es 1n plant dens1ty and 
rowspacings . Both increased plant dens1ty , an是 decreased row spacin臣，
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first trial eondueted increased yields , but spl圭t N application in the 
di是 not 圭ncrease yield. 

a 

In mutated populations , plants were selected which lacked the 
ab i1ity 切 fix nitrogen in 恥free 蜘dium with high 哎坐車拉笠
populations. Non-nodulating plants were identified which can serve as 
a zeγo level eheck for nitro話en fixation thereby e1i潑inatin草 the need 
to use non-fixin草 species such as sorghum as a check in bean tria工怒
Also , p1ants from these sa1l祖 popu1ations were selected with effective 
no挂ules under hi惡h nitrogen level唇， to develop plants able to fix 
nitro草en in the presence of 50i1 nitrogen. The pre給ence of moderate 
levels of 50i1 nitrogen inhibits nodulatio袋 even when the 愁。 il
nitrogen level is ina挂equate foτnor軍a1 p1ant deve10p訊ent.

The 悅耳h resistance in wild accessions of the cor咽。n bean to the 
bruchid Zab玄otes subfasciatus is due to the substitution of part of 
the phaseo1in protei泊 by a new protein , ca11ed arce1in. The presenee 
of this protein is now being used as a rapid screeni哀思 technique for 
E迪拉迋立 8的sfasciatus resistance. This res總arch findin章制s obtsine挂

in a col1aboratlve project with the University of 科isconsi訟 Other
compo惜nds that may be associated w主th resistance to ikanthose1ides 
obtectus were found by TDRC , England. 

The 恥jor part of the collection of 拉訟盟勾車也已起盟主 has been 
eva1uated and multip1i軒! and an international 盟丘結盟主 trial was 
dist玄ibute這 to several countries. Thi發 gerrnplasm may be used 
dlreetly , hesides as a donor parent to the common bean for breeding 
resistance. The rnu1tiplication of the co11ection of 投籃監控呈扭捏旦旦
has been 1n主tiate柱，
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The previous1y identified superior resistaτlce to BGMV has been 
further exp10ited. Lines resu1ting from crosses involvi前車 these re
sistance sources (e ﹒聽﹒ Garapato , A 429 , DOR 303 and others) show h主專h
levels of ßGMV resistance and 皂ood performance und於r hi在h BGMV stress. 
However , such lines appear not to maintain their resistance to the 
Brazilian isolates of BGMV. 

The race variability and its distribution for halo blight has 
been clarified through co11aborative research with NVRS , England. 
Four races have been found , and parents have been ident主f主ed to bree這
for resisêance êo this important Afrícan disease problem. 

。

Training and woγkshops 

Training remains our main activity after germplasm 是發velopment.

主 shifê from CIAT-hosêed courses to 主Z乏信country courses ha弱 been 
reported before. Current e組phasis in training 1s on on-far溜了。結earch.
The object主ve of this foe，間主s to U.nk research and extensio口) to test 
new technolo惡y on-farrn pr圭or to release and to íncrease p研rcept圭on of 
farmer餒. rea1 problems by researeh staff. Of the 10 courses conducted 
(or CI血.T supporte益) durin惡 198忌 t seven concerned on-farm research. An 
i器portant aspect of these courses is their th玄ee phases of execution. 
In each succe符 sive phase each of the participants reports th~ progress 
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they made in their region , followed by a general discuss圭on invo1ving 
al1 participants. Thís fol1ow叫lp of presentation of results by each 
participant has proven to be most useful. 

One of the workshops conducted in CIAT involve挂 breeders from 
various research stations in Mexico and their respective diτectors. 

Resu1ts of this workshop indicate that both researchers and research 
man，支gement gained a 唱uch better understanding of the possibilities an是
límitations of bean research. Researchers and a挂mini諮 trators jointly 
evaluated research pro里ress and methods and how to share this with 
farmers. Contlnued "finetuning" of training methodolo藍3 位 s is under 
ínvεsti在ation to further i路prove the efficiency of our trainirlg 
efforts. 

Varietal release an丑 adoption

New varieties were release廿 by national programs dur1n在 1986.
ICTA伊。給tua (JU 81-53) was relea忍ed as a BGMV tolerant llne in 
Guatemala. The purpo為 e of its 是evelopment an這 re1ease was to provide 
earl主er matur主說話， BGMV tolerant línes better than the previous lCTA 
releases. 

Costa Rica γe1eased the locally 在eveloped line HT-7719 as 
Cariar :L The 11ne was re工ea諮ed for its tolerance to web blíght. 
Brazil release社 BAT-48 as Sobradinho. Peru released Panamita 談。linero

(líne 時 126 fro忽 MITA ， Puerto R主co) . Rwan吐a release益 A 197 as 
Ik1nyan草e.

Based on farm su玄veys it is est1mated that the ICTA varieties 
have contributed to an increased productíon va1ued in 19串5 at 
$US 2.06 millíon in Guatemala , whi工e new varíeties have increase:d 
production 1n Costa 草ica about $恐S 2.7 mi11ion and far 誼ore in 
Ar島entina.

T"ack of seed of new varieties has 忌een ShOWTI to often be a major 
bott1e neck to 1ncreased adoptio玄1 of new var1eties. On-farm seed 
production methods are being pro訟。ted ， in col1aboration with the See甚
Un主t. Some very promising 挂evelopments are taking place in C01個nbia ，

where small 工oca1 cooperat主ves are involved in seed production for 生ts
members. One such cooperative ín San Gil , Santander , produce謹 over 20 
ton移 of seed. A símilar program i經 bein息 initiated in Guatemala. 

Bean program i總pact

Nationa1 programs have re1ease~ over 100 1mproved bean var1eties 
obtained throu草.h the CIAT network , al三桂主n several countries new bean 
varieties have been w1dely adopted. Surveys of bean farmers have been 
conducted to measure the adoption and i租pact of new var1et1es 1n 
Argentina , Costa Rica , Guatemala and Nicaragua. These resul ts a玄學
summarized in Table 1. (details on survey results are contained 主n
this yea室 's and prev主ous An詞也al Reports as wel1 as in outside 
pub1ications) • 
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In 1986 an esti訊ated 154 ,000 ha were sown to new bean varieties 
derive挂 from CIAT 草er臨plasm. The tota1 production of these varieties 
was 186 , 800 tons , and the lncreased output due to the new 
varieties' greater productivity than traditiona1 materials was 49 ,400 
tons. The gross va1ue of production of the improved varieties was 
$93 , 400 , 000 ($口 .8. 1985) , whi1e the value of the additiona1 output due 
tσthe new varieties over what could have been produced with 
traditional varieties in 1986 was $24 , 700 ,000. 

義

This sum 主 s nearly four ti融es the 1986 CIAT eχpenditures on bean 
research , including both direct pro臨ram costs and a prorated share of 
non-program costs. Of course , national pro草ra也 efforts are a vital 
part of the success acheved so far with new bean varieties. 
Arb圭trar土1y assigníng to CIAT and national progra血s an equa1 share of 
the gross benef主ts due to the í如proved bean varietíes , the net 
benefits (gross benefits - investment costs) of CIAT bean research are 
pτesente謹主.n F主gure 1. Th圭s show怠 a period of 主ncreasing real net 
invest聽eτlt fro頭 1973 to 197琴 Fro數 1979 onwards the benef主ts of the 
new var圭et :l.es begin to accrue , and fro徵 1雪 83 onwards the program 
entered a period of substantial and increasing positive net benefits , 
reaching $5.9 million in 1986. 

' 

知科ct of 訪F開ved 扭曲 varieti酌， 198時，Table 1. 

pr四fuction

訂lCV甜se due 臼

如1PrOVed

varieties (回首)

pr叫uction of 
improved 
V肘ieties
(t研臨)

Per cent area 
扭扭!pl'oved

varieties 

Area in 臼1proved

varleties 
(加1

' 

5,300 
堯， 1∞
豆，800

泣，200
銬，000

18，黨)0

11 ,700 
11 ，法草3

25 ，依)0

12息，放)0

勻
，
“
丹
、J
?
'，

n
υ
n
υ

roll84 
泣， 700

泣，300
14月α)

的，α)0

90 ，α)0 

Costa Ri開

心組t樹臨詢

問ica閱繆踹

Cu惚

Arf!i前往打鳴

縛，毛紡18巷，紋里3154，該沁TOl'AL 

9 

Souree Farm 親.rrveys 紛紛'gent訂單， Costa Ri品，Gt盟ta:咱尬， RKm?絲路; NatiDr鹽1 PrD!宇宙在
棚t訪越t的訟 αJba置1(\ lIi臼問學Ja.

J
E
i
-
-
-
i
s
i
t
j
s
i
z
§
3

哩
，
f
z



et Benefits 
20,000 

15,000 

10,000 

5000 

自5000

G 

73 74 75 76 77γ8 79 80 81 82 83 M 85 81 
、

Yea.r綠

FIGURE 1. NET BENEFITS OF CIAT BEAN PROGRAM 1973-198己 (1985 $US x 10
3

) 

AO l 
、



TRAINING 

。• 

Training of scientists and extenslonists at CIAT headquarters in 
the development , testing and promotion of new breedin晶 11nes and 
agronom主c practices continued to receive high pr主ority ln the Bean 
Program. Emphasis in 1986 , however concentrate是 on provi吾土攻喜 scien
t圭sts w主th train主n叢生n on-fa玄m research , both at hea是quarters and in 
participating countries. 

Introduction 

On-farm research 1s a baslc step in the accurate identification 
of speciflc local production prob1ems. Research accomplished on-farm 
in each region within the Bean program's mandate w111 cont1nue to pro
vide crucia1 information on existent cor宜的 traints: the availability of 
alternative technolog1es; and on which available 0τnew technologies 
need more testin息。r validation. On-far紛 research helps determine what 
皂en現plas盟 improvemeτlt 忽trategy to employ , as 屯.el1 as t。在iscover what 
technical trair室主n草 wou工d 怒。st appropriately meet loca工 nee這S.

g 

b 

3 

Germplasm develope是 on experi研ental stations 主s not ready for 
release until its adaptability and yield potentia1 for a tar草et area 
has been proved through on-farm trials in existing croppin竄 systems.

If new material fulfi11s these basic requirements , and the farmers 
feel it is better material than that currently used , the new technolo
gy 19 released by that country's national progra恤，

后
，
可4
1
4
1

司
1
3

The 點anner in which new germp1as混 is carefully tested prior to 
release i8 paralleled by the e 哇ual careful tra i.nin車 provi挂詮d to scien
t生態ts fro現 aγound the world. 

Course ，學

Ten in-country courses were conducted with the collaboration of 
national programs in 1986 , and seven of these concentrated on on-farm 
research methologies. These courses prov1ded training for 157 scien
tists fγom El Salvador , Co移 ta Rica :t Nicara琵U袋， Peru and Honduras (Ta
ble 1). Another 23 scientists or extensionists from various countr主es
received tr8主ning in 0說你farm research at CIAT headquarters in Pal璃ira ，

Colo點好 1a (Table 2). A total of 180 persons weτe trained this year 起y
CIAT and co11aborating institutions in on-farm research. 

follo\.1in缸the in trainees the prepare to desi惡nedare Courses 
manner: 

The varying backgrounds of the trainees are used to div主dè them 
1nto four groups:a) Foc t1 sed 呵 those who a主 e already interested 1n 
the stated objectives of the course; 立了 品都，bitious - those who 
have iηterest but lack back草round prepaτation: 3ì 菇。n-focuse按“
those who have little inteγest 土n the course objectives; 品)
Non-鳴。tivated - tho結合 who have 工 ittle inteγ怨st and no backgroun益
preparation. 

a. 

42?zsje 
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b. 1nitial evaluations a玄a 話iven to help the partic. ipants identify 
those areas ín which they 甜ost need training . The trainees can 
then concentrate on these themes during the cours但.

c. Intermediate evaluatíons are given to naintain a益equate academic 
levels 圭n the courses , and are used to determine the 1evel of 
participatíon and understanding given to or receíved from the 
course. 

d. Courses are oriented towards provi益主食學 contínuity with future 
activities. These activitíes may ínc 工ude further tra1ning in 
courses or actua工 re發earch at CIAT head有uarters or in the 
t古ainees' own countries. 

e. Participants evaluate the courses as to whether or not they 綠綠主
their expectations. Their negative and positive critlcisms are 
ínvalua色 le to course designers for the p1anning of future 
courses. 

h泣已ng in 叩ecífic disciplines 

Training in specific 是iscip1ines is conducted at CIAT headquar
ters. In 19惡 6 ， 76 scientists from the America怒 Europe ，主sia and 
Africa received training in various disciplines (Tables 2 , 3 and 4). 
The discipline attracting the 其reatest number of participants (22) was 
on-farm research. 

C1AT a1so hosted the 芷111 1ntensive Multidisciplinary Course for 
Bean Research and Production , with 23 participa說 ts (Table 1). 

世些企怒主

直 workshop was held April 21-25 on Routine Evaluation Method
ologies for 話ean Acceptabi1ity Characteristics. Representatives from 
El Salvador (CENTA) , Cuba (Ministerio de 1a A草ricultura) ， Guatemal在
(INC在P) ， and Costa Rica (INCIENSA) attended thi移 workshop.

A Bean Breed圭n自 Workshop was he1社會-17 June , an垂 was attended by 
17 scientist from INIFAP in Mexico. 

An On-Farm Research Workshop was held 15-19 September , with 20 
sci忍ntists and extensioni約 ts from lCA“ Colombia in attendance. 

Other training 

The training provided by CIAT and participating national pro臣r曲直S
in 1986 has contributed great1y to the stren草thening of the bean re
search network in several ways. The 1evel of scientific expertise in 
national institutions is further improved by the assistance offe玄e是 by
CIAT to staff 盈embers from various countries in their Master每 ar三是 PhD 
research projects. (Table 2). CIAT gives support to national training 
efforts by assistin草 at in-country courses - 204 persons received 
train圭ng in their Own countries this year. 
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1n 1986 resulted in the 
The strong addition of 
the bean research net.腳

The e臨phasls p1ace益。咎。n-far閉 research

tτ總ining of 17會 scientists and extensionists. 
trained on-farm 1n、lestigato1s wi11 strengthen 
work 1n a11 participati瓷缸 1nstitution學﹒
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1n 198位在1venCourses 1. Table 

話uml主er of 
Participants 

Collaborating 
Institut圭on

Country Course Type 

30 M圭n. of 
血gricu1ture

Cuba Research a於是
product1on 

13 CENTA Sa1vador E1 On-farm research 
(I pha給e)

28 R. 
ONS 

U. of C. 
MAG , C質P ，

Costa Rica On-farm research 
(I phasel 

23 MlDINRA 高主caraguaOn-farm research 
(I phase) 

2岳玉器 IPAPeru On-farm 玄esearch

(111 phasel 

2會Sec. Natural 
Resources 

Honduras û1"恥 farm research 
(1 phasel 

17 

10 

I1官IFAP

CENTA 

Mexico 

E1 Salvador 

Research 

00蜘 f 設計程 re_search

(II phase) 

',
;143512i111;;i;jjzi; 

甜，

28 MIDII這RANicaragua On-farn research 
(Il phase) 

23 Internat主ona1口。 lombiaResearch and 
production (XIl I 
(I nten符 ive pha污 e)

227 τOTAL 
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在必也E a:u夜間Y 主詞鈴官訓mDN D在;crpw哥拉 SlIPERVI攻lR HAN - MJImlS 

AT C'1紋

Visit給自 R自聞.rch As甜c:late恥惜冒臨is

scl奪ni主 Ver由1主導組 Jlel抽血 Utùv. of 借了loloux Brned訟岳 llav1s J. 12 

Visit紡車 R甜甜.r，你Ass扭扭扭蹄，齊白官祖sis

F品揖 如體工 你甜甜可 奴主iv. Friedrich 日必he1m 車闖到這封呂 Davis J. 12 

F前ticip部ts 郎郎ase 1 of Int血si'鳴般ìlti丘iscipl:1naryG用封神

A扭曲raz M. SaOOra Col咽Jb:la CIAT pr凶ucti啪 T~耳睡z H. 1.1 

A.ra伊1 C Jo時 Javi研 Co1冊loia IC血 pr惜lCt:lJ:m lopez M. 1.1 

C摺珊.cho 心泌rto Ni臨ra勝Ja 假錯盆rra pr悅uct:lJ:m Inpez M. 1. 1 

C四8P帥 E. B摺úto ?蛤cico lNIFAP pr叫uct:lJ:m T"耳>eZ H. 1. 1 

Gonz雇主鵬說， 直1曲研 Col個Jb:la CIAT pttx臨tio教 T.opez H. 1. 1 

L:igarre∞ M.Q盟t韌。 A 位，1眉目bia lOCA pr必也t如n Topez M. 1. 1 

街1伊do S. 設nesto Hexico lNIFAP pr叫uction 1.ope忽 M. 1.2 

Zar你'lO扭扭懿 Ely Ec:uador m流血P Prc滅JCti眉毛 lopez H. 1.1. 
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τable 4, (Continuation) 

NAME COUNTRY INSTITUTION DISCIPLlNE 
MAN-MONTHS 

SUPERVISOR AT CIA'I 

Visithg Scientists 

lIdar贈s M. Cristoôal 加拉úcan 悔p. SÐ生 Pathology Giílvez G. 1 

Amaro G. ('.an酬1 Cuba Y.d.nist肘主" de Agricul位rra Phytσpatl臨logy Pastor C. M. 3.3 

必-aya F Ca:r1啪地nuel CostaR訂單 研úversidad N;u:撤回l Pathol句y Pa,tos C. M. 4.9 

紅包5 R. Jesus H. ColooIDia lCA Fam命嗎 Syst間都 被抽lley J. 1.7 

Assefa Habtu 間úop主a b回t. o至終>;rlcultural R叫忽紅ch Pathology Pastor C. M. 1.9 

B面回村.des M Roù酬。 Nícara忽Ia Mir討ira 總ronany Voysest O. 4.8 

令智晦泣如 B WiUy G措ta Rica α那朋:jo N;u:i研單1 de pr吋也cián 越拉四1U1!Y Voys朋t O. 3.8 

αlUI1iJ泣ct扭扭 T.uis 血lberto Peru INIPA Virolo紡 :也ora主，es F. 1.6 

Cucalán S He口閥咐。 ColooIDia αc F前n白Jg Syst研單S 忱lOlley J. 1.7 

Díaz A 。由唱100 Fidél ?做泊Z臨 Secretarla de 起>eursos Natura1es 概全曲'Ology Card研單 C. 3.1 

D必z Amsta J，叫揖 E做豆盟1 佼益a Eψ蹄臨危rocera 108 Pa1acios 血gr軍閥嘻F Voy海部t O. 2.6 

Díaz C 為ctor A Guat甜臨1'1 I Cl1\ fut伽叫得r;j C終t金艾溫 C. 5 

García M. Aurnr還 S. 給辦仇的祖 !Nl'A E間eding S訂吩1 S. 2.9 

Garc.ía P. Eddy A. 甜!icara學且 況且全rra 必lt扭扭logy ca:r卻na. C. 4.2 

Gordro G. 此為1 J，惜互 α盟E由也1'1 IcrA 何問臨可 Voy怒estO 5 

He廿四1dez 流啥。 G單ta Rica Un1versi益ad 巷。紋活ta Rica Farn白19 Syst留戀 Woolley J. 2.8 

:海rrera R. M:tguel 均1服服γ 以罵街úcan Rep. SEA Pathology 治lvez G. 1 

In昂棚tyB Orl且吟。 z 口。1明色，j，a X法 Fam公司~ Syst冊的 已紋11ley J. 1.7 

3金制硨zde 話也必y Peru U. Nal. Pe述自通úzG的1β Mico口h認a 自給verd詮有5 E. 1 

J起祖1eZ T. Jo樹立， H扭曲.tras sec純taru 通，e Re位.!r剖s Natural船 Breeding 以阻，be S. 3.7 

1 .. 蠶豆ter J. Mari是 USA 攻ùv.of 心lifornia ph%符atholo月7 Pastor C M 5.5 
、」

Continued 

叫一…，.，怡、 ω …_.-，-~~，，-~~--.-.，-~.，..........~""" _.…………叭叭叫“叫w…………叫叫…旬開……叫叫一一一一間，……一一



.o.. "V1恥 ~， \ '"恥，..、a 晶晶........""..，

NAME COUNTRY n這STIτUTION DISCIPLlNE SUPERVISOR 
MAN…MONTHS 

ATCIAT 

tilian J. J耐伊l1err閉室 Peru lNll'A Ge甜可手法繡 滋滋滋口， 3.1 
"" l -oayza C. Rcmllo F. Peru lNll'A 句T控器質Y v。如輔t O. 3.8 

T,opeZ A. B制triz F蛤dco INIFAP Pat繃帶 ?棚tor C. M. 1.7 

T心晶。 C. Ja:ltæ Col，冊lbia IC在 Fann台灣 Syst研16 被XJl1時 J. 1.7 

l Alna de P. l AlZ alba Cola拖拉 ICι Farr泌可~ Syst研忽 織指lley J. 1.7 

M'Vita Ilamhi Zaire R. A. V. /Prr.耳E﹒商品tiDnal l .eg. Breed包基 Davis J. 2.岳

愉炒Ír捌缸 Rodel 自吐1ipp虹蜘 Inst. of Breeding 特教珊珊ny Vcry沼est O. 3.2 

Mal終Ka戶ma Beat r:!.ce U智紅吋a E品咽口da Research Station Bγ制組訊草 Da:叫B J. 3 

F做過打la G. Juan A. Q且t團團1a IcrA Patl回了。你 ?抽tor C. 1化 3.8 

:生如研討ez C R揖11 自且at個單18 IcrA 做的ology Galvez G. 1 

機rino P F叫后如 1V1扭 能阻d前 INIAP F前祕X海 Syst創建S 祕拇lley J. 2.8 

予他臨 Q. Jorge Herr你 Colanbia 工:CA Fax:m:lr璁 Syst.. 臨 除掉lley J. 1.7 

Milfo悅 Bref，也S Haiti Fac. Agrun. y 1生組. Ve阻rlr祖ria 句!O!1OO1jI Vcry糊翁t O. 3.9 

Mir插話法 L D:L喔'go Col個ÙJia 1CA F師就11ll Syst制臨 Woolley J. 1.7 

論~1缸祖。" 品朋\ P.ablo F前U ?也PA F前吋ng Syst甜海 城JOlley J. 1.8 

l:tJn揖lve 缸. Or1ar誠。 Colanbia ICA Farn由Jg日"岫間 以XJlley J. 1.8 

哥倫胸悶草ro M Tito El Salvad前 C樹也 F.co閱單úcs F耐h必0 日. 3.串

F給祖00 Q. Felicito h!啦。 Q躍t西單1a 立了A 告lt個問logy ca叫研鴨 C. 2.9 

認avarro Willy αJSta Rica 白úvers組ad 陶cionaJ Breed如1串 Roca心Je叫.s 3.1 

H釘z Julio Cesar 該加拉rlcan Rep. SI型生 總即阻ll1Y Voys閥t O. 5 

ocl玄揖 O. 吉姆c知r E. α單個單la 去了主 線!O!1OO1jI Vcry怨棚t O. 5 

Oliveira 笠. su鳴 Lear浴室。 Br，血i1 lH刃PA 符1yt<帶a成lOlogy S如粉1 S. 4 

Orut睡 F. 品蟬三章. 沒，1主:via 說úv. (治，briel R. fur官時 句ronrmy Vcryse終t O. 5.1 

Pajarito R. 位nulfo 站E豆豆00 INIFAP 設1]ISiology \oJbite J. 1.6 

Pe主ez S. 否如治立濟1&班主ia 設船主逗留1 Rep. 每C扭扭社a 俗話M峙。這e 勾~. LE必間草率tor泌s $仗峙。成10V間1 0.3 
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心…一肌叫呼 叫…旬，
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4島伽…川島 (一ψ必…… 山…心}何叫 h叫品心心. • Table 4. (Continuation) 

NAME COUNTRY INSTlTUτION DISCIPLlNE SUPERVISOR 
MAN-MONTHS 

ATCIAT 

戰huya O. 5t詞譜回音 Tan7..ar溢血 車gricul. R肘且τ'ch 臼?窩窩溢血.tion F缸滋滋草 5y脫驛唱 Woolley J. 1.9 

prada 1.. F滋ro Cesar Colcr重bía 工:CA F，啪啪g Syste!臨 Wooll潑Y J. 1.7 

R:ios G. 必rm3n “1哺當，ía IC在 Fann:!ng 5y叫績單 除掉Uey J. 1.8 

Roj晶 J. María de1 R‘ G滯ta Rica II('A Patbo1ogy 底抽.tl. G. 2.8 

S螺0I1ía 5. J(泌Raf船工 Co100齡組 I<平色 Farn也1自 518tl冊商 Woolley J. 1.7 

5e世泌i G. Erne結to Co1<紹說A 主:C在 Farn由19 5y泣閉路 城站ney J. 1.7 

sosa lbr部 Jo帥扎 El街lv滋or 個叫 ?前τ孟買荒島 甸的聞單S 被JOlley J. 1.8 

Te'甘冒嘴念 C. 5越軍mo Peru INIPA Pathology Pastor C. M. 5.1 

Van 1梅女問1 Cact區r:!na Ho泣Bnð 前ú、"，rsity of Wagen:lr司gen 說研田成問 Pachi∞ D. 12 

Vela呵蜘 C. Ri個撼。 ColarJbía 立法 Farn你19 518t""懿 論J()工ley J. 1.8 

V組al P. 訟法安卸 Peru α!D.tro de 1訂嗨st. Y pr明眼. A敏﹒ Farn含19 518棚田 被捕Uey J. 1.6 

V111m計zar Ja:Ir阻 co詠梅ía IC直 Fan叫ng 518t自認 被拇立ey J. 1.8 

V:il.ù宣言 S. Ben磁竭。 除研ico 主腎IFAP Farn沿海 518t咽咚 早的冒犯 ey J. 2.6 

Vi:z伊甘a 如carN 車司;ent訂單 為個c1Ón E>中eri前."，tal Ob妞po C. Pathology Pastor C. M. 2.1 

WaNy睹齣 總申明lba Z發生.re Project de R甜1. 總師1. Ap .Et V. A紋咀回1lJ Voy動揖t O. 2.9 

Visit全可.Sci眉ltis旬， MS 甘暐sis

Acr.潮ta N. 機繆盟1 A. p扭曲臨 IDIAP 特m珊可 Voysest O. 11.2 

And前轍捕 法z訂祖 can滋a Univ. of Albert:.~ Ec服1m吐C!華 Pachico D. 9.1 C 

Gtl2l潑mA. 抽血主al E. f主盟E甜阻la 認TA Pathology Pastor C.M. 4.9 

R研k句點Z Raf甜1 Q朋te!盟la I仿血 Br帕拉19 海盟be S. 5.8 C 
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BEAN GERMPLASM ACTIVITIES 1. 

Germplasm Collection, Multiplication 翼nd Distribution A. 

直
，

位單位主必泛

Emphasis on the acq1.dsition of P恆星星豆豆豆沙rmp1a5m has continued 
to be directed to 1and races and wi1d spec主e5. In addition to 
intens主.ve expeditionary work :l:n T"atÍT室的lerica ， several 1nteresti時

materia1s from Europe , Asia , and Africa were received main1y from 
multicrop collecting expeditions funded by IBPGR , and a180 through 
donations fro觀 nationa1 banks. 

4 

腎。rth special mention were donations f宮。m several European coun
tries. The De說ocratic Republic of Ge位在any sent a set of about 100 
tra是itiona1 landraces col1ected in the Repub11c of Georg主a (Soviet 
Union). Bul在ar1a a1so sent more than 60 accessions co拍prised mostly 
of native 1an是races. Ita1y donated about 250 accessíon發 fro綴 íts

national bank at Bari. Fina11y , Turkey sent 117 accessions of the1r 
nationa1 co11ection at lzmir , co發lp1ementing Turkish germp1a積約 a1ready 
rece圭ved by GIAT from other banks. 主180 of spec圭51 interest 1s 
germplasm received fro聽 Rwan如 (270 accessions) via Be1gi嗨， which 
served as a thir性 country quarantine. These 5ccession8 make up the 
tra通itiona1 gen慈p1asm c011ected in 1985-86. In addition. a number of 
different species c011ected ín Mexico , Guatema1a , and 血rgentina has 
widened the spectrum of ger鴨plas臨 variability now represente在 in the 
bank for the genus. 

Excluding the germplasm co11ected by the CIAT-IBPGR specialized 
co11ector , the bank received throu在h donations a tota1 of 1498 
materia1s di給了泊的甜甜 f0110ws: 1077 accessions of P. vu坦笠豆豆 174

of P. lunatus; 16 of P. coccineus; 4 of P. acutifolius; 46 of wild 
Phaseo豆豆 speci的: 渦，可訂寸ëëessions of立志Z守enera main1y 
consisting of 主話豆豆 sp. (τab1e 1). The CIAT col1ector obtained a total 
of 474 四ateria1s fro認 Guatema1a ， Argent主na and Mexico. A tota1 of 
1972 access圭ons from donations and co11ectin草 expeditions were 
introduced to the 草ermpl師揖 bank 主n 1會串6 (Table 2). 

Zncrease-Multiplicat10n 

。f the last batch of 6000 new accessions approved by ICA for 
路口lt:i plication in CIAT 軍reenhouses and 190工ated fields , about 1100 
materia1發 were multiplied fro祖 23 countries; tbe highest percentage of 
these came from US血， Peru , an是 Rwan益a (Tab1e 3). 1278 朋ateria1s were 
rejuvenated. 
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Tbese additions inc1ude丑， the germp1asm current工y available for 
distribution 主s as follow叭 19 ，約5 accessions of P﹒想追笠豆豆 8泊在 wild
anc。但tral species; 842 accessions of P. 法旦旦立 6的 ac闊的發ions of P. 
co c. cineus a泊是 168 accessions of P. acutifo1iu筍，
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• Ph竺懿扭車 introduction: bean 惡ermplasm introduced d肘ing

1會86.

1. Tab1e 
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Status of the bean collection held at the CIAT Genetic 2. Table 

1雪86.Resources Unit as of Dece血，ber

e 

accessions of 幫o.

Increased Introduced Spec主es
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40 
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23串
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63 
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、Table 3. Country distribution of new Ph坐且捨呈 germplasm multiplied 
and/or re草enerated in CIAT's greenhouse durin車 1會草草.
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• Characterization 

Characterization of ger給plasm us1ng the d發scriptors propose社區y

CIAT has continue是 in 198己 Medium seeded types of growth habits 歪，

II , and III were characterized with the goa1 of detect1ng simi工ar
囂roups of germplasm. The first analys主s of 752 accessions of large 
seeded types with uniform color and growth habit 1 showe是 that the 
quantity of 發aterials can be reduced by characterization to 290 groups 
(Table 4). The components of each group are very simi1ar based on 1在
fiel是 descriptors and 4 see挂 descr主ptors. It was observed that if seed 
de的criptors are precisély defined , the groups chosen on these seed 
descriptor bases , correlate very wel1 with the groups subsequently 
chosen by field descriptors. The next step will be to compare the 
components of each 串roup usin臨 seed protein electrophoretic bandin輯 a

Complete characterizat主on 1s expected to prov1de a better 
comprehensive view of the true variabi1ity of the world 旦控但每單

扭扭笠豆豆 collection ， and to estab泌的 grou叫s for tracing the path of 
germplas訟 exchanges amon車 national col1ections. 

' 

I Grouping of similar P. 望垃泣起 germp1asm of growth habit 
and 1ar惡e see是ed type. 

Table 冉.

of similar 萬o.of 稽。.Seedcoat 

車roupsaccessions co1or s 

41 209 wh主te

51 67 Cream-beige 

56 167 Yellow 

12 27 Brown 

20 60 Pink 

40 82 Red 
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24 31 Black 
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、(198益)

腎。. of 
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• 
位紅錢主

主s part of the agreement with E滋BRAP車， a dupllcate of the base 
collection for preservation 1n long ter四 storage (2000 accessio室主s) , 
was sent to CENARGE現 thls year. Each sample cons主sted of 400 草rs of 
fresh an是 high quality seed which had been prev10usly drie是 dow設 to

岳-8% moisture content before being packaged in laminated foil bags and 
heat 發ea1e挂.

Ten percent of th主s batch was tested for germinat10n as we11 as 
for seed 閣。isture content before packln皂; the result發 showed an aver
age 岳 .8% seed m01sture content and 94% ger西1nat10n for 220 accessions. 
Besldes the 2000 accesslons for storage , four addltlonal rep11cates of 
the 220 tested accesslons were a180 億ent 1n order to 聽on1tor

ger種lnation and see是血。lsture content at 1east every flve years. 
Shlpments of about 冉000 access主ons per year wl11 be sent unti1 an 
entire dup1icate of the c011ectlon 18 stored 1n CENARGE時 '8 bank. 

Fund主泊在 was approved this year for the expansion of the present 
stor1ng fac111t1es. A neW bu11d1ng capab1e of stor1ng 10缸， 000
accessions for short to me是ium-ter說 storage. an挂 100 ， 000 access10ns 
for 10ng term storage , wi11 be constructed during 工會87. Th圭s building 
w111 be ab1e to hold the Phase01us beans c011ect10n , a8 wel1 as the 
忱。pica1 pastures co工1ect10n，帥挂 the 主旦旦旦旦 cassava co1主制tion.

，
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Durin車 1986 a total of 6709 accesslon翁 。f Ph些空e01空里 beans were 
distributed to 23 countries in 忌7 sh1pments. Most of th1s 車er耳p1as龍
consisted of P﹒也迪拉拉 (80%) ， followed by P ﹒ m監控盟~ (7%)，主
acut叮011us (3.5%) ，旦，主單位時(1幻 and the yest of other spec1es (Ta
ble 5). 1n a丑惡1tion ， the Bean Program in 1986 間quested 14 ，只已
access圭ons of which 91% were domesticated forms of P ﹒法迋泣起. 5% of 
wi1d ancestral forms of P ﹒扭扭位主旱， 3% of P ﹒給單控單車 and almost 1% 
of P. acutifo11us (Tab1e 6). 

Seed distribut10n service 

C011ect10n 

The Genet1c Resources Unlt continued its pr。在ram of ger獵p1asm

c011ect10n and study of genetic 是iversity 1n the three A揖erican

canters of di瑚rsificat10n of 毀您如挫呈﹒ 知 order to provi位e a 
service to breeders and a草rono盟1sts on a wor1dw1是e bas1s , germp1a結m

co11action concentrated on 01丑 native var1eties of the five cultivated 
species deve10ped by the A晶erican Indian cul主之1res ， the w11d ancestors 
of the flve cu1t生vated species , and the true wild species. 

' 
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198忌. of which the 
This activity is a 
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Four c011ect宜。n trips were carried out during 
results and outstanding conc1usions are presented. 
col1aborat主ve CIAT-1BPGR program. 



GUATEMALA 

A collection trip was made 1n the westem part of Guate盟ala to 
collect 草ermplasm of cultivated P﹒認巴拉住呈純是 P. 認扭扭主迪呈，
Haterials collected are listed in Table 7. 

Of the 88 制ter1als ，去﹒盟泣已盟主主 and P. xanthotrichu8 時間 col
lecte挂 for the first t泌e. P﹒控泣笠訟法s was foun甚 as a wild ancest肘，
1n是 icatin惡 that the culti皂en 1s the flfth true cultlvated species. 笠，
tuerckheimii was also found dur主ng this trip an丑惡ermplasm collected 
subsequently. 

ARGENTINA 

主 collection trip was carried out in the northwestern part of 
Argent1na to establish the representation of that region in CIAT' s 
C冊~on bean collection (Table 7). Four coll的tions of P﹒且終旦主 has
made this germplasm available for the f1rst time. 

PERU 

h 訟orpho-a臣rono鳴ic evaluat主on was performed on the 573 1andraces 
of P﹒法迋盟主~ collected in 1985 , to establish where variability was 
concentrated. A comp1ementary collection trip was carried out in 
northem Peru , where both cultiv處te挂 and wi1挂 sp發C主es were collecte益

(Table 7) , as well a學 native varieties of 11ma bean. 

計11s second exploration confirms Cajamarca and 血mazonas as a 
transition area between the 話。rth Aηdean Center and the South Andean 
Cent盯~ as sho間 especially by the distribution .of ñuñas , P. 
蛇泣段位豆豆 and P. Eachyrrhizoides. The presence of wild forms of P. 
m迫主豆豆 and P ﹒且經笠旦旦 in 1ntermontane valleys close to the Peruvian 
coast , as well as the pre8ence of weedy types , shed new light on the 
忌。也@諮tication of beans in Peru , and on the use of this germplasm 1n 
breeding . 

技EXICO

Germplasm of the 主﹒凹凸icellatus group was almost non-éxistant in 
germplasm bank翁， limitin車 study and U8e of this 露roup in breeding. An 
exploration was carrie是 out 1n northeastern Mexico to impγove this 
g主tuatio訟 an謹 to collect other wild species (τable 7). 

These 73 閥mples include the type specimens for 主﹒旦旦控且必豆，
主﹒能主經但也退 and P . xanthotrichus v.. zimapanens18. The presence of 
wild P. vulgaris in the Sierra Madre Oriental , not prevíously report“ 

咐， opens new prospects for further exploration , U8e in b玄ee位 ing and a 
better understanding of the evolution of this crop. Germplasm i8 now 
available for the very poorly known species of the P ﹒怒已包拉圭串roup.

Conclusions 

1) 467 samples were collecte是 this year , resulting in the aγai1abil
íty of ge空軍lplasm for 24 d圭fferent taxa. For 12 taxa , germplas血
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was collected for the flr的 t tlme. As a consequence of these ex
ploratíon侈， germp1as觀 1s now avaílable for 31 out of 56 specíes 
belong1ng to 設竺蛇扭星 (although someti由es just a very few 
sa獸p1es).

4 

Genetic eros1on 1s severe ín several places of western an丑 cen

tral Guatemala. centra1 and northern Mexico. northern Peru , and 
northwestern Argent1na. due to overgrazing and/or urban 軍官owth.
A list of sites can be 挂rawn up for 主豆豆認 con阻rvat10n for the 
type or 說ost representative 8pec主盟ens.

2) 

The present 1ist of species 18 still a provisional one: new ma
terlals were found ln Mexico and 1n Guatemala. Our know1edge 
about the d1stribution of each spec 主es has improved considerab1y 
because of samples foun桂 this year. For 主nstance ， information on 
the 侃侃ribution of wild P. 法垃位主呈 in Mexico an位 Peru，的。uld
he1p indlcate how these regions contribute to the 社ifferent gene 
poo1級.
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collection and research 

A tentat圭ve schedule for speclfic and complementary 草er聽p1a8m

explorat1o台 and col1ectlon in 1987 w111 ffi錢.phasize the following: 

F口ture p1ans: 

Costa Rica mainly for bean germplas回事叩開 on acid 5011s and in 
zones of high web bli草.ht pressure , p1us wild ancestors • • 

tepary trop主ca1beans , 1i到8。fGuatemala: Mayan varieties 
germplas筒， and wild spec主e5.

form移 of 主﹒些語位主立 and P﹒坐到~ and wild specie發﹒Peru: wild 

and wi1d species. 
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The col1aborative project bet游een CIAT an丑 the Facu1ty of 
Ge盟bloux (Belgiu紙)， wa8 expanded to include the evaluation and mul
tiplication of the P. lu笠想呈 collection held at CI仗 Planned future 
activities within this project are: 

entire collectio霆， while avo主ding out-Seed multip1ication of the 
crossing. 
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Mexico: wild ancestral forms of the cultigens 

the status of the 
wil1 be carried 

王法 additio叭， a rev主sion of 
for severa1 African countr1es 
p1annin嘉 future field work. 

控orpho-agron。認ic evaluation espec1ally for y1e1是 and adaptation. 

Production of a catalogue. 

Priority was given to seed multip1ication of accessions with very 
old seeds 0笠翁ee桂s which have not been mult1plied. Also of particular 
importance we時 studles to 的timate the outcr的sing rate of P﹒生單位單
in different environments. 
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Pass1'ort 是ata are urgently needed to evaluate the 
re1'resentativeness of our col1ect主on ， to eliminate du1'licates and to 
identlfy areas for future collectlon. The 9吾吾 accessions vithout 
origin (39% of the collection) obtained 1' r主ncipal1y f言。m IIT車 1n

Nigeria , wil1 receive priority in this undertaking. 

See挂 multipl主cat主on of the 忽ccess10ns 19 done pr1ncipally in a 
meshhouse at CIAT!Pal盟主ra. This meshhouse permits a maximum 
mu1ti1'11cation of 400 accessions per year. A tota1 of 448 accessions 
are current1y in multip1主cation (306 at Pal親ira an是 142 at Popayan 1n 
the fiel是).

During the seed lncrease , a prel主minary 寵。rphologlcal evaluation 
18 conducte社 Data include pi10s主ty of the outer face of the 
standar益 de車ree of the o1'en1ng of the win皂 and color pattern of 
flowers , pods and see挂s. These data describe the variability of the 
germplas訓， and shoul挂 help identlfy the presence of genetic markers. 

A wlde range of variability has been observed for see是 coat

c010r , 1'0是 curvature and f10werin草 time. Most of the accessions in 
multiplication have indeterminate growth hab1t. A base stock of at 
1east 200 seeds for each accession 1s desíred to lessen the risk of 
outcrossing in the field. 主 tota1 of 38 accessions of the 448 
current1y in mult11'lication , possess this base stock of seeds ‘ The 
"B1學 Lima" cultígroup present a 1'articular 1'roble種 as seeds ge哲明主nate
even before 血aturity. A st也dy wil工 be carr主ed out to determine eco-
10思主ca1 factors caus1ng this p室。b1em.

A fie1挂 tria1 was set U1' at three locat1ons (Palmira , Dagua and 
Po1'aya訟， to estlmate the outcro閱ing" rate of .!!..主服茲法更. Two do數inant
characters , three varieties , and different 1'lantíng distances from the 
挂onor parent were llSè吐Tbe cu1tigroups "Bi草 Lima" and "S1eva" which 
are more im1'ort的t in the P ﹒ k聽旦旦 germplasm were 帥ed ín thi忍

study. Tbe F, has been sown at Pa1mira and the first eva1uation will 
be I逗ade on th"e hY1'ocotyl color (for "Sieva") or on the lndeterminate 
growth habit (for "Big Lima"). Re1'eats of th1s trlal are 1'lanned for 
several seasons. 

A preliminary a在ronomic evaluatíon w111 be started in 在1ffe玄ent

locales with a1ready multiplied accessions having c1ear origins. Tbis 
tr主a1 血ay 1nclude 100 to 150 acce學學主ons and will be planted at Pal觀ira
and Dagua. 
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Germp1asm col1ections made in 1986 in Guate四a1a ， Argentin峙，
Peru and Mexico as part of the CIAT-IBPGR col1aborative 
effort. 

Tab1e 7. 
# 

c o u n t r y 

Total Mexico Peru Argentina Guatema1a Material 
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34 
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46 
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C也ltivated species: 
主﹒訟法泣起
P. coccineus 
~. ~泣旦旦控
P. lunatus 
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幫lld species: 
P. anahuacensis 
P. anisotrichus 
E﹒到點笠主
P. coccineus 
P. floribundus 
P. 巫技且垃立
P. glaucocarpus 
P. lunatus 
b 血紅泣訟豆豆
E﹒沒坐監控呈
P. l'achyrrhizoides 
P. pedicellatus 
巴拉笠立垃且車
P. 扭扭經主扭車
主. pol盟orp控呈
P. scabrellus 
旦﹒扭扭泣起
P. xanthotr1chus 
!:. sp. (草r. pedicel1atus) 
主﹒ 81" (gr﹒蛀虫結色封

467 73 197 10會88 TOTAL 

31 

Inc1uding 5 weedy types of each spec主@發
P. xanthotrichus v. zimapanensis 
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B. D攝電車 Management

The computer processin墓。f the data generated by the Bean Program 
1s not a novel concept - CIAT has been doing this for so盟e twelve 
years. Data were collected by the scientists and either proces翁ed by 
the same scient圭st. or more commonly passed on to a biometrician for 
statist圭cal analysis. 留hen this work was completed. the data files 
were copied to tape and could be recalled if the workers involved in 
the original processing could recover the files and reme瑚.ber the 
裂縫cessary detai1s of 叫lat was store益. In 恕。st cases other worker紹

requiring the infor誼ation for further co聽puter processing or 
combination with other 主.nfor祖ation 習。u1d have to re-enter the su軍

間arized data from a printed docu四ent. 有hen CIAT obtained a computer 
with sufficient capac圭ty to handle a11 its 終cientific 是ata a decision 
was ma垂e to use a database packa皂e to central1y or草an1ze the 盟anage

ment of the Bean Progra珊 's data. Cullinet's IDMS was the system 
chosen for this purpose. 

2
4
三

t
z句
:

in 1986 

During the earlier psrt of the year. pro單rams were writte說 to

發lanage the "experiments" part of the bean database. These components 
auto祖ate the disp1ay. update. and modification of data from any type 
of experi臨ent both on“ line an益 in batch. Data serv主ces are 10ading the 
data i說to the database. 

fifty 
bred 

some 
and 

The database was 10aded with the common names of 
thousands accessions of the Genetic Resource忽 Unit ，

materials. Series S an是 G coded accessions were updated. 

發

' 

立盟立星星

In mid-year the 挂atabase group was reorganized to better 戀hare

responsibilitie筒， and the global scheme wa移 redes主gne挂 to integrate 
the bean , cas發ava and agroeco1。原主cal databases. As a consequence of 
this , the programs were somewhat redesigne是 an是 recompiled to better 
acce的 s the data. on the basi悠 of previously establ主shed standards of 
the sections , crosses 激ade at CIAT and a是vanced 1ines were reco桂ed.

Disease res1起tance. co1or and 草rowth habit data were a磕磕e是 to the da也
tabase. Bean access主on data from the Genetic Re驗。urces Unit on bri1-
liance. pri誼ary an挂 secondary co1or. and shape and wei草.ht of the seed 
were a在通ed to the database. At the e玄press request of the me啞hers of 
the 吾ean Progral袋. time was a180 devoted to the preparation of a 恥 PL!l
batch progra鞘 to wr主te a report comb圭nin缸 basic infor戀ation on the 
pe桂19ree of crosses and advanced 1ine怠This pro草堂8點 runs outside 
lDMS but uses the infor鴨ation contained in the IDMS 挂atabase“口ntil
recent1y the production of fie1d 泣。tebooks has been done either with 
SAS progra瓢S on the mainframe or with micros. Some hasic dia10gs were 
written to acce終s data in the IDMS database to prepaτe field notebooks 
which wi11 be used for the Internationa1 Nurseries • 

.. 

An attempt was made to load a11 of the data from the earlier 
yesr誨。f the VEF trials , but 輯any inconsistencies were revea1ed in the 
data. and they have been returned to the progral重 scientists for re
vision. 
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As soon as this revis10n 19 eomplete the 是ata wil1忌e loaded and 
the ex1sting dlalog約 and progran晦 will be available for eonsultin草 the
informatlon. ln a11 , some 53 new 挂1a10gs were wr圭tten to facilitate 
consultation of the bean databage. 

prlorit1es for the co咽ing year 

All of the VEF and IBYAN data will be loaded together with pass都
port and other data prov1ded by the Genet1c Resources Un1t. 

The next IDMS/R release extends the use of ADS (Applicat1on De
ve工opment System) to 1nclude bateh processing of information ln the 
database via the IDMS/R Central Verslon as opposed to the local model 
batch proeessin盔 previously avail必ble. Some processe8 wl11 be 
rewritten to take advanta惡e of th19 new facil1ty. There shoul是 a190

be an opportun1 ty to lnterf ace so覆e of the bean network database to 
the relational part of lDMS/R 80 that Cul11net's microcomputer 
pro露了缸阻， Golden Gate , can be used to transfer parts of the database to 
IBM PCs for 10cal processlng. 
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Genetic Variability from Biotechnological Techniq泌的

Durlng 1型衍， activiti制 with 且經虫扭!! 1n the Biot e.chnolo臨y Re
search Unit (BRU) focused on: a) develop1ng tissue. cultuτe techniques 
for regeneratíon of bean plants using various orgaτIS and tissues and , 
b) 通eveloping electrophoretic techniques for genotype i丘entification.
Anotheγactivity of the BRU this year concentrated on monitoring 
research act生vities in aspects of bean biotechnology in other 
institution紹 for the establish訟ent of collaboratíve projects. 

C. 

Bean tissue culture 

1n an ear1ier work , p1ant formation took place through 
prol主ferative "bud是in臣n when 移hoot-tip and nodal explants were 
cu1tured in a 10w sa1t medium with 10w auxin content (BRU Annua1 
Report , 1985). As was later discovered , the axi11ary orig主n of plants 
restrict發 this technique to ，挺icropropagation. An effici制lt

micropropagation technique , throu皂h mult圭ple shoot formation , can be 
useful not on1y as a means to recover and multip1y desirab1e F1.or M1 
抖的ts with problems of sexua1 reproductio愁， but a1so to devê10p 主旦

旦旦~ selection techniqu制﹒ 留'ork on this 仙bject w111 co討inue in the 
BRU in collaboration with Bean Program sc1ent1sts. 

司，

Before deve10ping a tissue culture cycle in beans it 1s necessary 
to overcome the problem of plant regenerat10n from the 
de-d1fferent1ated callus cultures. The bean genotype , type of explant , 
and composition of cu1ture 認edium ， are important factors to be con
思主dered. Callus induction using in阻ature e盟bryos has been successful-
1y used for plant regeneration wlth other recalc主trant 的pec主es.

dnjy; 

This year , we observed the differentiation of somatic e祖bryo哪like
structures on the surface of ca11us derived from 1間甜ature embryo移 of a 
E. 亞語笠主呈 x P . 旦旦主單 cro時﹒ 泌的 struct肘es had an anatomy 
rem1niscent of somatic embryos (Figure 1). This morphogenic event 
occurred in a med1u噓1 supplemented with 惡1utami位e and gibberel11c acid. 

An experiment was set up to find out whether the age (size) of 
e如bryos and the co誼pos1tion of the culture me是1um would 1nfluence 
induction of 制伽yogenic callus in P. 浩迪佐証 and P ﹒ h旦控主﹒

the 
the 

ai!;;;22. 

The size of the embryos use這 as explants ha是 a 經arked effect on 
the frequency of embryo草enic ca11u怠， being higher a8 the 81忽e of the 
e玄pl抱負t 主ncreased (Table 1). Explant size overrided any detectab1e 
effect of me社ium compositlon whe貫注 the embryos were larger than 2.5 種單位，
On ly when the explants were 2.0-2.5 前臨 in size , 甚1d the me是ium

containing hoth 車1utamine and GA act dl發advanta直eously 主n both 
spec1es. S甜a11er exp1ants had a very 10w and non.輪consistent response 
in embryo草enic callus for聽ation ， suggesting a need for culture me挂ium
improv臨ent. 主 1旦旦但是 showed higher frequency (的側的衍 。f
e的主yogenlc callus tha位已 vulgar恕的-30%) ，間pecially when lar草e
explants were used (Table 1). More work i8 needed to discover if the 
embryo儡like st玄uctures can be taken to higher leve1s of 吾土ffer
entiation. 
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Bean e祖lbryo rescue 

Co11aborative research 1s 1n pro草ress w1th the GRU to use embryo 
rescue techniques in interspeclfic crosses of P﹒盟盜紅主立 wlth P. 
acutifolius and P. 1~natus ， as 留e11 as in crosses of wild wlth 

一-aborlgineus P. 且站位主立﹒

白1e first phase of the project concentrated on characterization 
of selecte挂 genotypes us1ng morpho1ogica1 descriptors. Subsequent1y , 
symptoms conduc1ve to abortion were established for the crosses: !:. 
盟述証誌 x P. 位退笠位些更 and reciprocal ，品進 P. vu迫泣起 x P. 控聽些呈
and rec主procaL Abortlon was associated to reduction of pod 1en草th

and wid th , pod yellowin皂， and 1055 of po垂 tur車主dity. Besides pod移，
abortion a180 occurred at f10wer and f10wer bud stages. w主th flower 
bud abortion being the !益。 st co扭扭on for a11 cr05ses. ln the cross P. 
1unatus x P. vu工皂ari怠， f10wer bu是 an丑 f10wer abortion reached 92囂，

wíth the remainin草 8% corresponding to po哇 abortion (initiated pods 
which then suffered ear1y abscision). The hi草h incidence of flower 
bud abortion has made it dlfflcu1t to carry out intense embryo rescue 
work. However , embryos were rescue社 after ei草ht days from pollination 
of P. 望泊位主主 x ~. 1unatus; then cultured out , resulting in a few F, 
p1aτltS. Seed of 九hzzrITants was obtained for analysis of the F; 
generation. Research is underway to 笠efine pol1ination techniques; 
and reduce f10weτbud abortion. 

The possibility of performin客戶11i賠tion 主早已位主的ou1d be ex
plored and imp1emente謹， in future work. 

In vitro embryo germination has a150 been u5ed to recover plants 
from wi1d bean crosses with 發erious 島ermination problems an是 scarce
seed avai1ability in the GRU. This technique was recent1y app1ie是 to
the fol1ow主訂單 crosses: 

Crosses 呵。 -Plants recovere桂

1. P. vu1Baris wild type x P. vu1aar1s var. 1 

S0478 abori車主neus

Costa Rica DGD-629 

Argentina 

2. P. vu1garis var. aboriEineus x 主﹒ vulz訂1s wild type 3 

DGD-62雪 DGD-16 1O 

Ar惡entina Guate回a1還是

3. P. vulzaris var. aboriEinεus x P ﹒ vulE~ris wild type 1 

DGD-1711 DGD-1961 

Ar島entina Peru 
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.. G怨言lOtype identificatio治 by electrophoresis 

Followit主g one and a half years of activities at the University of 
Man圭toba ， the IDRC-funded col1aborative project on electrophoresis 
moved to CIAT this year , to further develop e1ectrophoretic 
methodolo草ies and procedures with beans. 

Two methodo1ogie諮 based on the acid soluble see社 proteins and SDS 
so1uble residual proteins were developed at the University of 
注anitoba.

At CIAT , the acid soluble see挂 proteins (aci是 P血GE) procedure has 
been app1i吋t:o abou t: 24 groups of P﹒盟接泣起的ich are highly 
si油ilar in their morphology . We have learned that much che盟主cal

he t:erogenity exists within a sing1e morpho10車ically identica1 串roup;

for exa給p1e ，主n morpho1ogy group 4 , a11 t:hree accessions (G 0事207 ，
G 11127 an挂 G 11喜事0) were differen t: accor挂ing to their elec t: rophoretic 
patteτns; sim主lar1y in morphology 島ro包p 7 , a11 the aCCess主on悠 (G 1015 , 
G 11141 , G 11159 , G 11213 , G 11260 , G 13193 and G 157車 1) showed che亞i
ca1 variation 1n their acid solub1e storage prote主ns whi1e they were 
morpho1o車ica工1y s1mi1ar. Group 10 is represented by accessions of 
"Flor de Mayo" both ori草inate是 and processed in Mexico with accession移
G Nos. 5897 , 10里44 ， 10雪45 ， 11015 , 13624 , 13625 , 13638 , 13岳40 an益

13惡毒5. Out of th主s group , accession 13624 was very 社ifferent with re晶
磊ard to the protein pattern; accessions 13625 and 13640 a1so showe拉
拉圭fferent patterns; the rest of the accessions were simi1ar (Fi窮ure
2). 

Groups 18 (Kaboon) , 22 (Canario Divexl , 23 (Great Northern) and 
24 (10233“M-缸.-M-11PM- l1“ 1明M) each having two morphologica11y i是entica1
accessio訟s ， were f ound to be si回i1ar in regar是 to their 
electrophoretic patterns; however in groups 19 (Vermelhol , 20 
(Consta凹的 and 21 (Pσmpadourl each accession showed a different 
pattern. 

E主ectrophoresis of the var主ety "Chimb01ito" and it5 irradiated 
mutant "Uneca" from Costa Rica , showed the presence of extra bands 1n 
the irradiated mutant. 

This 種ethodology (acid PAGE) is being tested wit:h 滋ore accession俗
and other problem material to assess chemica1 variability. A1so , sev
era1 samples have been tested to determine the type of phaseolin 
genotype (5 ,T or C). The technique could a150 be applied to estab1i5h 
corre1ation翁 between 惡ermplasm c011ections an是 their centers of ori
gin. 

Co11aborative research 

且s stated above , the BRU works closely with Bean Program 
scientists , in pinpointing areas of research w主th potent1al high pay
off in terms of technology deve10pment , to be undertaken 1n the form 
of colla息。rative projects. At this stage t:wo critica1 areas of 
research have been identified for co11aborative projects: a) “ ve10pment of a tissue cu1ture cycle in 些單些缺旱， which wil1 a110w 
regeneration of plants fro觀 nOn喻。rgan主zed ce11 tissue cu1tures. 
App1ication for funding has been sub級主tted to the Ital主an government , 
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and the p室。ject is slated to begin in 1會87; b) develop血ent of 
mol如11ar markers in P ﹒ m法主控制ing DNA restr生ction fra草ment 1ength 
poly腎。rphisms (RFLPs). This project was sub理itted and recent1y 
approved by AID's scientífic peer revlewers; if funds are al10cated it 
should start in the 1ast quarter of 1987. So臨e research ha發 already

been 主nit生ated at the University of Floridl章， Gainesville , by Dr. E. 
Va11ejos. The identification and 10cat主ng of a 1ar囂e number of 
mo1ecu1ar 觀arkers ， distributed throu草.hout the bean 草enome ， wi1l pe安哥it
the taggin窮。f genes of economic i甜portance. RFLPs could be used to 
map qua1itative an這 quantitative traits by 1inka皂e ana1ysis a龍是

expedite the recovery of recurrent parent al1e1es , and thus reduce the 
工ength of breeding pro車ra盈S.
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explant (ímmature 
callus for祖at10n 1n P. 

and s1ze of 
emhryogen1c 

Effect of culture 敢怠垂直um

embryos) 。很 frequency of 
vul車里主誌 and 已 k單純呈﹒

l “ Table 
• 

Embryo (ex1>泌的) lengtl‘你棚"
1. 0ω 1. 5 2.0-2.5 

Culture 
Mediu租金 2.5 0.5 

… __ Frequency of embryo串enic callus一…一

4/12 

4/16 

2/12 

3/13 

1/4 

3/15 

8/30 

1/13 

2/26 

2/4岳

5/2雪

2/22 

主 vu法笠主昆 (G04的0)

0/8 A 

1/2 
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B 

c 

,. 

。15B 

14/22 
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19/16 

4/9 

17/38 

5/14 

0/2 

0/9 

岳 125

0/1 

lunatus (G25137) 

A 

E 

P. 

c 
191在3。13D 

5m草/1+ th主am1nem串/11 + inositol mg/1 100 + sucrose (3克*MS 

(mg/ l) :0 
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Figure 魯即 1. Inductìon of somat斗c embryo like structures on callus der工ved from 

ìmmature sexual 師bryo of Ph話號垃主

主 So~atic embryo like structures ，皂lobular and heart shaped (arrows) 

dìfferentiated on callus. 

B. Longitudinal sectìon of an embryo-like structure (heart shape桂}

differentiated 011 "頂aternal" callus tissue. 

C. Longi tudinal sec tìo!' of an e亞bryo-like structure showing polarity , 
provascular strands and sub…apical rib 品eristem (arrows). 
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Acl.d PAGE pa t. terns of seed storage proteins of 徑。rpholo甚ically

車roup ("Flor de 治yo") from M冶XlCC 主立泣盟主主立﹒

slots from left to right contain CIAT accessions G 泣。s.5897 ，

s工milàr

Figure 2-2. 

10944 , 
13645. 13640 and 13638 , 13625 , 11015 , 13岳24 ，10945 , 

accessíons G 13位25pattern; Note that accession G13624.shows dHferent 

a
?
a
'
§
3
1
2
2
4
3
)
;
1
?
9
3

句:
1一

the rest of the accessions a古e

41 

13640 show little differences; 

electrophoretically similar. 
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• 
Variability from Interspecific Hybridization 

The 亞ain objective of the CI蟲T個Gembloux project i8 the genetic 
improvemen t of !:..扭扭笠玉皇 throu草h interspecific hybridization. The 
major donor parent ，主﹒控且按盟豆， is a sp軒ies which 的ows 盟的y 峙的主1
characteristics not expressed or poorly expressed in the co貨閣。n bean 
gene poo1. Therefore a breeding progra盟叫th P. 且垃笠些 requires 帥
a prerequisite the seed 訟ultip1ication and complete evaluation of the 
E﹒血紅訟盟主 col1ection hel是 by CIAT. 

。-

P. 
new 

trial for 
and 體ake

yie1d 
crop , 

Pro草ress made in 1986 includes: 

The imp1ementation of an inter室主ationa1

coccineus to asse發s the value of this 
germp1as聽 availa起1e for direct use. 

' 

The identificatlon of new sources of resistance to 位里也泣呈 1eaf
spot for wh圭ch a severe selection pressure exists 圭n Colombi位; to 
bean f1y for which a research col1aboration has been set up both 
in A.V.R.D.C , Taiwa瓜， a泊是 East Afric8; and to bean co盟mon mosaic 
virus. 

可

j
j
;
i
d
A
z
j

in incorporated to be 11n含含The development of new interspec主fic
a next VEF tria1. 

P. coccineus ,nultiplication and eva1uat主on

The 僻ed increase of P ﹒ cocc恕旦旦 continue是 in 1986 according to 
the methodology described in previous reports , to avoi在 miJ毛主吹草 up an是
to preserve genetic integrity of each population. Multiplication i6 
carried out in meshcages at Popayan and 生n open fiel垂 at Rio Negro 
w主th racemes protected by paper bags. The building of a new 
screenhouse at Popayan has facilitated see是 increase.

In 19鈍， 120 accessions of P. 岱旦控盟主 were p1anted in Rio Negro 
to obta主n open pollinated see益 for further evaluation an丑 dis

tribution. 5eeds from contro11ed pollination are obtained by han丘
pollination between p1ants of the same accession Or by selfin皂 and

are used to maintain the accession. 

ezjjjig-33: 

Prel位linary evaluat i.ons are ma臼 during seed mu1tip1位的ion on 
臨orphologica1 characteristics: 囂傘rmination ， stem pigmentatio鈍， growth 
habit , flower color , stigma shape. bracteole len草th an是感hape.

lei-? 

P. cocc主.neus evaluation for Ascochyta.resistance at Rio Ne起言。

50酬 33 紅白相間ns of the sub怠pecies 但泣經些單的d 16 accessions 
of the subspeci師但旦起坐車 were evaluate丑 in Rio Negro during the 
8e∞nd s聞自ter of 互會85 for their reaction to 扭扭些泣主 and other 
fungal disea發e8. The accessions were p1a貫注ted in a double replicated 
trial in relay 悅的觀aize J 帥ing the P﹒里站笠豆豆 cultivar E 105岳 a8

sU8ceptib1e check and G 的40 as to1erant one. The P. co話語控主 subsp.
能垃盟豆豆豆 Guate 107忌 from Guatemala , was plante挂帥 the resistant 
check. 

43 



To obtain adequate se1ection pressure of 位研些路是 sp. ，前ti刪

ficia1 inoculation was 尋one. React10n to d主seases were visually 
observed at f10werin囂， an進 at the beginning and end of 甜aturity﹒The

m關1ts show that the subsp制1es 也泣旦控器 has s very good resistance 
reaction to the diseases , presentin耳 no lesion or w主th lesions 1imited 
to the primary leaves. on the other hand , different reactions were ob
腕"“ among the various populations of the subspec1e忽且認拉巴s.
So說e of them were resistant w主th lesions 11祖ited to the pr1mary 1eaves 
and others were hi草h1y susceptible. The best accessions were three 
popu1ations fro飢 Co工ombia (G 35357 , G 3535惡 an是 G 353岳王) and three 
popu1ations fro甜 Mex1co (G 35421 , G 35主29 and G 35430). 

The reactions to anthracnose , angu1ar 1eaf spot , ru終 t and powdery 
t也ildew were a1so observed. Resu1ts are su扭扭arized in Tab1e 1. 說ore

1nfor四ation on these diseases is provided in the chapters on disease 
under Genet主c Improve臨ent and Re1ated Activitie每.

The productivity of P . 至全旦旦主空空空s subsp. 空主主昱墅里些空空 was hi草h ， with 
a yie1d of 3717 to 572忌地fha and a 體ean of 4722 kg]ha. P. co但主盟主
subs. 認主已捏捏 di是 not pro是UCè very we泣， probably because of its 
韋reater vegetative vigor. 

E﹒跟單誰也呈 msist翻ce to be品 fly (坐監史藍色位坐監泣7

In 19郎， 202 introductions of 恥bspecies 里已拉巴豆制吐控控笠些us

were sent to Dr. Talekar at A.V.R.D.C. (Ta主.wan) to be studled for 
their reactlon to bean f1y , a very important insect pest of bean in 
parts of Asia and Africa. The best resi移tant popu1ations wi1至 be used 
in crosses with the c。當lllIon be an. 

The initia1 SOurce of resistance'ca揖e fro祖 a 反exican P. coccineus 
accession , G 35023 , but during 1983 , evaluations id終ntified
populations 聰ore resistant than G 35023 , which were confirmed by the 
eva1uations 穩ade in 1985. The best r悠悠istance sources identified up 
to now come from two accessions of the subspecies 叩耳語訟.! (G 35194 
and G 35220) and from six popu1ations of the ~且旦旦控笠 subspecie發 (G
353占5 ， G 35350 , G 35432 , G 35505 , G 3552屆 and 355 晶 7 )，

More informat主on on bean f1y research CI建設 be found in the chapter 
tit1ed Res1stance to Invertebrate Pests. 

Other eva1uations 

A group of 305 配問個10ns of both 且必些盟翠 and 即垃些必控制恥
specie發 were eva1uated by the bean vir010gist to test for resistance 
to bean c。當間。" 盤。saic viru!器， 腎。 reactlon at a11 was observed through 
the whole group , so some of these accessions are bein皂 retested for 
BCMV reslstance and a150 for resistance to BG訟V.

Forty枷five populat10室主5 of both subspecles harveste是 at Rio Ne鑫ro
in 1985 were ana1yzed for cooking tl祖e ， using the Mattso泣 's cooker. 
Five samp1es were cooked from each accession and the 誼eal這 cookin草 tit聽e
ranged fr租給帥的領inutes. The 亞泊位主主 check cooked i忽 20

m1nutes. 
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The main objective of the nursery 18 to promote the production of 
E﹒且認控盟呈 subsp. 盟主泣訟thu旱師是 of P﹒盟巴拉拉圭 subsp. 且監控缸里﹒

Secondary object1ves of the nu宜sery are to evaluate under various 
ènvironn是ent，車1 conditions the yield an這 adaptation of pro甜ising ac
cessions of P﹒單單扭且呈 subsp. 思泣設主包里， to compare the accesslons 
with the best 10ca1 varleties (c1:1:扭扭ng E﹒單站笠主車 and P. 話已經也蚣，
an挂 to show the va1ue of using the specles dlrectly and not on1y as a 
source of interesting characterlstlcs for the 1mprove甜ent of the com
mon bean by lnterspeclf圭c hybr主社ization.

主 co且每些呈 subsp. 也泣些主控s is a c1:1:甜bin惡 bean cu1tivated froID 
Mexico to northern Peru , in altitudes rang1ng from 1600 to 2600 ID. lt 
激atures lateτ than the cor問時n bean , but 1s able to grow a草a1n after 
cuttin草﹒ lts plur1annual character can be an advantage by 1ts 
permanent occupation of the 1and and continuous product10n after 
cutt1ng. lts seed 18 bigger and needs a longer cook1霞客 t1me than the 
co誼mon bean. 前evertheles ，章 the species 1s interest1ng for its 
adaptat圭on to hi惡h altitude and 塾ore hut盈1d regions , especia11y because 
of disease and pest resistance (e.g. to 經且也泣星) and pot臨tial
productivity. 

e 
e 

The tria1 inc1ud臨口開trie叫 ten P﹒招竺接到! subsp. l'.<?控坐些挂
acce怨sions selected during the second semester of 1985 in Rio Negro 
for disease resistance and productivity; and two 10ca1 varieties 
planted a8 check8 迋﹒ 2坦笠主呈 and/or 笠，控告提到丘， accord1ng to the 
re車ion) wlth three rep1ications in a rando血ized design. 

4 

The trial wa6 a1so p1anted in Popaya泣， in R圭o Ne思ro and Pasto. 
In Popaya泣 J no d主8ease was ob學erved except for powdery mi1dew an挂 pro

duction was low because of the dry weather. Trials have been sent to 
Guatemala , Peru , Ecuador , Ethiopia and Rwan甚a in order to compare 主﹒
到經拉聳立 subsp. 臨泣錢已草草 adaptation 如 different eco1。在1師﹒ The 
results wi11 be sent to CIAT by the co11aborators. 

highly 
runner 

工nterspecific hybridization 

x ~. ~竺扭扭! populations include 闊的
due to the floral b1010草y of the scarlet 
continues in advanced 草enerations.

The breeding 8cheme adopte甚 i5 a method of cumulative se1ect主on
which invo1ves rese1ection generation after generation and interbreed
主n缸。f selected plants. The breeding methodology includes the fol1ow-
1n草 steps: selection of the best individual plants for yie1d and 
d1sease resistance , 這至nd the favoring of interbreed1n囂 。f the advanced 
lin忿忿 The ultimate goa1 主發 to prov1de advanced lines to the bean 
breeders for the VEF. 
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Results of the 主﹒盟接位主呈 x P. 盟監控控呈泣捏捏

PALMIRA 

During 198巷， F] 臨注 !s. in~erspec~fic hybrids between P. 但站位學
and P. 盟紅起盟主間lected -in Taiwan for resistance to bean fly were 
planted in Palmira for 姐ultiplicatio訟 a囂室。詞。隨主c evaluation and 
backcrossing with P. 扭扭笠i8 elite. 車 total of 213 out of 230主 plants

wa翁 se1ected and the seed was sent to Taiwan. S發ed from 25 backcrosses 
made with six P﹒單江主豆豆 elite varieties was a1的 sent.

RIO NEGRO 1會 85 B 

In Rio Negro , 143 九 to F 8 popu1ations of lnterspeciflc direct 
hybrids (岱想法位給 x -P﹒您認拉巴呈 subsp. 扭扭扭盟主 or sub旬，
但垃經thusl were p1anted for 懿且給泣且 resistanc發 evah措tion. Artifi
cial inocu1ation wa5 made one month after p1antin草 to insure a須 ade

quate se1ection pressur-e. Architecture and adaptation of the p1ants 
were a1so observed and 74 p1ants from S4 different popu1ations were 
se1ected. The disease reactions of the best p1ants are presented in 
Table 2. See挂S of those hybrids were 車主ven to the breedin草 program to 
be 主ntegrated in the主r se1ection and crossin車 pro揖ram ﹒ Part of the 
harvested see吐s were p1anted in Popayan (1986 Al ar三是 part in Rio Negro 
(1986 B) where the selection for disease resistance wa8 continued. 

POPAYAN 1985 耳

ln Popaya袋， the plant圭ngs i汲 the second seme平ter of 1985 con心
cerned F嘗 to Fc 是irect and complex hybrid populations as wel1 as some 
hybrids rrom báckcrosses an是 the constitution of a crossing b10ck. 

The F, popu1ations were 犯ade up of 13 direct hybrids of P. 
vu1garis x F. coccine臼 subsp. 間旦控告單{觀ade to intro是uce resistance 
to BGMV into P﹒血泊位接泣 1島主﹒笠拯紅豆豆 x P﹒且話語盟主 subsp.
1>olyanthus and 13 comp1ex hyl咒ids populations (for 金聖主ochρ豆豆)， an是 7 
P. 頁19aris x P. c空空cineus subsp. 空且也些空空s and 9 c棚抖的面ybrids (for 
bean fly 主ësistance)于在edirect h于brid plants were selfed to mu1tip1y 
the seeds. 

In advanced progenie筒， individua1 selection was made for 挂isease
resist甜甜 (mainly 扭扭掛泣里) , and for oth盯 ch肘acters 1ike 
architecture adaptation. The seeds harve8ted on the selecte謹 p1ants
were p1anted in 1986 A for the next cycle of selection. The best hyω 
bri至is of the F再 and F5 pro串en主es are 1iste是 in Table 3. 

POPAYAN 1會$岳 h

During the first semester of 1986 , the weather was dry and no 
Ascochvta was observed in the fie1d. However , in the advanced 
F高高芸芸 F6: FJ and 宮8 co認1月 fro輯關lections from R圭o Negro 19的草，
indiv生也主治1 p1ancs were -selected for architecture a純是 production. Tab1e 
4 草ives the best hybrid combinations which have been planted in 
Popayan in the second se種ester of 1986. 
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As in 1985 B. 由訟e 57 F 1 _hybr~d popu1at主ons 臨的 for 位單惡性主
res主stance. 31 popu1ations - for bean f1y resistance and four 
popu1ations for architectura1 traits ，音Jere mu1tip1ied to obtain enough 
seed for further select主on • 

• 

The F? nursery was composed of two !:.盟垃虫豆豆 X E-22控旦旦
subsp. 也站些錢盟 populations ， and seven comp1ex hybrld populations 
(one [PC F x PV] x pCn an挂 six [(PC~7 x PV) 1 x pc_ popu工8tion5) ，
planted for 笙詔些法是 rZaistance- 直ìl-~h~ ;ì~~ts 削rl1 harvested an是
the F3 seeds p工anted foτeva1uation during 1986 B at Popayan. 

VEF 19吾吾

Five advanced lines of the direct P. 些泊位主笠 x P. 認巴扭扭E
subsp﹒扭監控盟呈 cro帥 were inc1uded 1n the V當F this year. All of 
them are 1ndeterminate c1imbing types and c組me fro睡 an adaptation tri
a1 in Pal聽ira during 1985. 哎\ey inc1ude two ICTA-Quetza1 x M 7285 
1ines (b1ack and brown seeds). two Ae te 1/3串 x M 76串串A 1ines (Red and 
Cream). 部主是 one Cena 164 x M 7689A 11ne (Cream). 

4 

法丘之巨扭扭

1n 祕dition to the on-go1n皂 activiti帥， 103 豆﹒血紅包恆星 ac
cess10ns were g1ven to the bean breeding progra臨 to be eva1uated for 
E泣起 and co翻開 bacteria1 b1ight res1stance. The eva1uation of the 
E﹒至全旦控訟呈 germplas軍1 for BCMV an是 BGMV begun i泌的“叫11 ∞ntinue
1n 1987. Interspec1fic hybrid lines wi11 be sent to Gustems1a. to be 
eva泌的“ for resistance to the bean weevi1 ，但些思紅學盟主﹒

Future activities of 
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Table 2. Reaction of the best p1ants se1ected in Rio Ne囂ro 1985 B to disease. 

Eteactiozzto2 

cros s l lòentification Progeny Asc Ru戀t 主.nt Al.S PM 

PVxPC Mortiño x X
7 F6 1 2 2 2 1 P 

露cuador 299 x Piloy F
S 

2 2 1 1 2 

Guate 1008 x Pi10y F7 l 2 2 2 1 

PV x PC Nl 141 x G 35174 F7 1 2 2 2 1 
C 

NI 141 x G 35174 F7 1 2 2 2 1 

Guate 467 x Guate 1259 F
S 

2 2 2 2 1 

Pasto x Guate 125會 F5 2 2 2 2 2 

Pasto x Guate 1259 FS 2 2 2 2 2 

Checks E 105已 8 5 5 4 5 

G 6040 5 3 2 3 7 

Days to 

flower主ng

58 

61 

68 

65 

61 

唔唔

71 

68 

63 

71 

1. PV 馮主 vu旭監控;pcpzb 到2扭扭呈 subsp ^認垃盟主包里;PCJ 主 co且趕到! subsp. 

coccin軾的

2. Asc =位2法泣里Ant= Anthracnose; A1S = Angu1ar 1eaf spot: 

PM 話 Powdery Mi1dew; Eva1uation based on a 1 陸9 sca1e of inten組ity

叮叮叮#…

v …… 
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Table 3. Best seleetions for 但心血且全 resistance in the advaneed pro草的ies at Popayan 

1985 B. 

1 Days to 
Cross Identification Progeny Flowering Reaction Character主stics

(1-9 scale) 

PV x PC Cargamanto x 串串-1 F5 56 2 10n串 racemê: Sc 

Car草乏主獄anto x 88-1 F5 50 2 lon臨 race觀es

<PCWXP11)XFCC (NI889xBATI274)xDGD78!045 F4 49 2 工ong raceme怨，
productivity 

(NI889xBATI274)xDGD78!045 F4 50 2 ter器inal stigma , 
productivlty 

(刊1889xBATI274)xDGD78!045 F4 54 2 produc t i vity 

(l守主串串9xBAT1274 h:DGD7日 /045 F4 已7 2 long racemes 

(N1889xB主T1274)XDGD78/045 F4 
48 2 good disease 

resistance 
(詩1889 x D145) x N1 15 F4 

65 2 

(NI串串9 x D14S) x 萬至 15 F4 55 2 extrorse stigma 
lon墓 racemes ，

prO是uctlvity

[(PCJCFVFEEFV}XFCC [ (話18話9xG3807)x車 1331xG35145 F4 
59 2 growth habit 

Check E 1056 8 

• ' ' • 
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Tab1e 仇 Best 巧. F8 an謹宮會 intersp帆ific P. vu迋茲主S lC P﹒望您起強笠 hybrids

selected for adaptation at Popayan 19串6 A. 

Progeny 工dentification Cross z 輯umber of populations 

F7 Ecua謹or 299 x Piloy PV x PC 車

P 
Guate 467 x Guate ]25會 PV x PC 9 

c 
Pasto x Guate 1259 PV x PC 2 

c 
F8 殼。rtiño x X7 PV x PC 17 

F 
Guate 1008 lC Piloy PV x PC 11 

P 
F 會 NI 141 x G 3517再 PV x PC 5 

C 

1. PV 謝主﹒盟諸位主主:PCC 結巴巴岱坐到呈 subsp. coccineus: PC ; P. coccineus subsn 
『叫一一一一 p 一 一一一一一一一 -

也泣訟踐旦旦:

PC - P. coccineus wi1d forms. 
W 一---一--一

…(…也4• 
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GENETIC IMPROVEMENT AND RELATED 
ACTIVITIES 

11. 
-itsize-zfa 

Introduction 

Germplasm imp玄。vement activities of the Bean Program are based 
upon the 工arge variability in the 惡er甜pla制n col1ection stored at CIAT. 
In the evaluation of the germplasm bank useful traits are identified 
as having the potential to solve or reduce the effect of produc伽

tion-lim主tin罷 factors. However , in many instances the level of ex
pression of desirable traits in germplasm bank accessions 18 insuffi
cient to solve þarticular pτoduction constraints (e ﹒皂. the level of 
resistance to 駝的，位且也泣呈 leaf spot , drou草ht tolerance，曰“討ance
to storage 1nsects , and ability to fix atmospheric nitro皂白1) . 主180 ，
such variability often occurs in unadapted material , or in undesirable 
colors. For the improveme恐t of co前meτcial varieties , combinations of 
desirable characters based on production problems and consumer re
quirement會 for each ecol。在ical zone are needed. Therefore 霞enetic

improvement activities of the Bean Program can be divided ínto two 
aspects: a) character ÍI琵provement - the 挂evelopment of maximal e裳，

pressíon of a character ln a 晶圭versity of 車enotypes by accumulation of 
是ífferent geτles for resistance mechanisms or other desirable charac
teristics; an忌， b) character deployment or varietal improve混ent - the 
reco阻，binatlon or use of these characters in c。當盟erclal cultivars ac
cording to the needs of the particular production re草ion for which the 
material i8 íntende是 In the latter activity , local co阻阻ercial
cult圭vars are used heavily in crosslng to assure approprlate adapta
tion in progenies. 

A 

Table 1 lists the specific responslb11ities of the three breedíτ19 
zτoup終 in the Bean Progral怠 in these two actlv主t1es ， with the nu血ber of 
crosses ma社e during 198巷， and the number of code吐 lines developed and 
sul對nitted to the VEF in 1986. 

Section D of this an討ualτeport ， REGIONAL ACTIVITIE日， summarizes 
character deployment 0宣 varietal improve取ent actlvlties carried ont ln 
the specific production regions. The s忽ct10n following this introduc
tion reports on the genetlc improvement activities carried out at C工AT
he!主dquarters to back up regional activ圭ties ， as 當ell a發 on various 
actlvitles in 草enetic imp玄。vement done withln re車lonal projects or 
production regions. 
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• Table 1. Specific responsibilities , number of crosses made , and lines coded by 
the three breeders in the CIAT Bean Progra盟 for character 
improvement and deployment projects in 198岳.

罵。. of 
coded 11nes 

submitted 哩。. of 
Responsible breedi拉宮 No. of to populat10ns 

Research <ttea program crosses VEF 86 shipped 

Character 1mprovement 
Bean C 01I盟lon mosaic virus III 159 10 175 、
Bean golden mo發a1c virus I 128 7 
Rust 主 10 
Common bacterial blight z l1 S S4 
Halo blight 工工I 3主 高

Web blight 工 37 58 
血nthracnose II 14 
Angular leaf spot II 3 
Ascochyta III 138 23 54 
Bean scab III 
EmpQasca leafhoppers III 122 27 

拉St拉orEag pod 悅制11 E 4 
e insects III 23 16 

Bean fly III 13 、
Nematoðes III 20 
Drought II 19 
Temperature!photopeτioð III 28 
l>ow P II 40 11 

話atur主ty II 1S2 

N直至̂ fixation I 13 
chitecture II 

Yield potential II 211 
Snap beans 工II 90 

Character deploy甜ent
Africa III 314 87 6舟4

Central America 主 256 130 43 "包

Caribbean I 28 32 17 
Coastal Mexico , Peru I 11會 20 83 
車razil black beans E 132 
Brazil (non-black) II 10S 343 197 
Mexican hi草hlan是g II 229 1 吾吾 90 
Ar惡entina (black) E 12 12 
Argentina/日. Asia II 16會 55 
Andean Zone III 319 536 288 

Peru!Chile I 162 

TOTATo 3019 16在4 1727 
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Improvement of Individual Characters B. 
Resistance to Fun藍al and Bacterial Diseases 1. 
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Introduction 

Bean patho皂ens are l'由pbrtant constra主nts to production in t是ost

bean 草rowing regions of the world. The principal strategy used by the 
Bean Pro軍ra訟 to 祖副主a惡e the majority of these pathogens 1s d主sease

resistance. For so四綠 diseases , studies are also conducted on the 
influence of cropping system a室主d ag玄ono包ic pract1ces on the initiat10n 
of 1nfect10n , disease pro草res怠， and final disease severity. The 觀ain
bacterial and fungal diseases studied by the Bean Pro囂ram are 
anthracnose , rust , co睡mon bacterial blight , angular leaf spot , root 
rots , halo blight. and Ascochyta b1ight. Research conducted during 
1986 concentrated on rust , angular leaf spot , anthracnose , co甜mon
bacterial blight liInd halo blight as well as on developing 
methodologies to better determine d主sease resistance mechanis臨S.

'* 

F 

3 

Princip1e activities this year co.設prised the evaluation of 
several adva說ced and segregating bean nurseries for their reactions 
under field conditions to the major bean pathogens. The results of 
these evaluations are summarize社 in Sec電 10n C of this report , 
Evaluation of Uniform Nurseries. While the majo玄ity of field 
evaluations were conducted whithin Colo盟bia，誰lany nurseries were 
evaluated un是er local co認吐itions by scientists from national progra組s.

Studie忍 crucial to the development of an appropriate breeding 
strategy were conducted this year on the existing pathogenic variation 
of many bean pathogens known to possess races. Research into disease 
resistance mechanisms that 1要ay exist 1n the bean accessions presently 
avail的le was al個 conduct甜， with the objective of learn1n草 more

about the possible types of resistance that can be util主zed in 
bree社ing beans for disease resistance. 
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RUST 

This disease , caused by the highly variable path沿gen Uromyces 
呻pendicu1atu悠 var. !!Ependicu1at閱(結笠，已堅堅旦) i5 of 忱的個ic
importance in 會lany areas of .Latin 血merica and Africa. The 血。 st

resistant entrie寫 evaluated in the Internarlona1 Bean Rust Nursery 
(lBRN) in many locations of the wor1謹， are shown in Table 1. All of 
the cultivars evaluated are susceptible in at least one location 
su鹿島esting broa丘 variability for the rust pathogen. The cult主vars

Re是lands Pioneer , Redlands Greenleaf B, and Re社lands Greenleaf C were 
su悠ceptible at the least number of locations. 

During 1986 , several bean nurser1es were evaluated under field 
con這 itions for their reaction to the rust pathogen. The majority of 
rust resistant and intermediate entries from the VEF 1 雪 85 were 
reevaluated in 198岳 Of 201 entries , 88 (43.78克) were resistant , 
106 (52.74%) were intermediate and on1y six (3 .48%) were suscep ti.ble. 
Similarly , 83 entr1es from the 1 會85 草P were evaluated and 53 (63.8星3
were resistant , 22 (26.6克) intermediate and eight (9.6%) were 
susceptib1e. In a11 cases the resistant check , BAT 308 , had an 
average reaction of 3 , 1n a scale of 1 to 9 , and the susceptible check 
BAT 83 , had a susceptib1e reaction that fluctuated between 7 and 串，
The most promising línes wi11 be eva1uated elsewhere. 

From rust eva1uation發 conducted in Cuba during a severe rust 
epi桂emic occurring 1n 1985 , 55 beau 1ines were selected for theír rust 
resistance and evaluated under field cond主t10ns in Palmira. Of these , 
only three lines had a resistant reaction , 27 an intermediate an社 25 a 
susceptible reaction. These resu1ts suggest that the isolates of the 
rust pathogen fr01錢 Cuba are different from those foun進 in Palmira and 
that the pathogenic va玄iation in Cuba 1s less extenslve than that 
found in Palmira. Therefore , lines that are rust res主stant or having 
inten豆ediate reactions in both 10cations , are most ea寫ily selected 
from evaluations conducted 圭n Palmira. 

Similar evaluations were conducte是 for 55 bean línes with co認甜er
c1a工 grain color for the Mexica紛 hi草hlands which had been evaluated as 
having resistant or intermediate rust reaction in Texcoco , Mexico. 
Some of these H.nes were evaluated twice in Mex圭co before. they we.re 
evaluated in Colombia. Again some lines resistant in one location 
Were susceptible in the other (such as A 293 and MAN t1) , but several 
lines were evaluated as resistant in both locations in more than one 
year (Table 2). Those rust resistant lines at 切th locations are 
util1zed as SQurCeS of rust resistance for the Mexican highlan益S.

ANGUT.蟲竄 tEAF SPOT 

工n the search for bean lines with b室。ad 玄es1sta間ce to the AtS 
pathogen , 422 bean 1主nes from advanced CIAT 益。an nurseries prevlously 
eva1uated as AtS reslstant or inter羽ediate 1n Popaya仇， were a150 
evaluated 1n Santan挂er de Quillchao , Colombia. From previous 
work conducted 主n the fleld an是 greenhouse ， it i5 known that the 
lso1ate弱。f the ALS patho草en from Quilichao are different from those 
found ln Popayan (see Bean Program Annual Report 1 會85). From these , 
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77 lines were selected for their inter鳴ediate or resistant 主.LS re
actìon in Quílichao. These (along with 1066 bean lines previously 
selected in Quilichao for their ALS reactio紗， were pl蹦出d dur1ng 
both seasons óf 1986. The materials were intersperse這 a臨ong

susceptible disease spreaders planted in advance. Bean lines knoW!三 to

be 墓。。聶 哥 isease checks were 是主每tributed throughout the field. 249 
entries were selected fro甜 the first planting of 1986. 工n the second 
Se閥ester，年玄ow plots , each 4 mete主s long were utilized with the 
objective of evaluatin缸 their ALS reaction , adaptatioτ1 and reaction to 
other diseases. Several evaluations of the foliage an是 pods were 
conducted durin草 the 5e揖ester.

-jjzei--7)ifz 

.. None of the 1圭nes evaluated had an immune reaction , but several 
had either a resistant or inter租給diate reaction under a very adequate 
d主移ease pressure corroborated by the 忽evere Al>S attack observed on the 
悠悠sceptible checks (Table 3) • Characteristical1y , the8e lines 
generally have a low number of smal1 lesion怒， and they 益。 not senesce 
or defoliate prematurely as do susceptible lines , where senescence i8 
caused by lar草e lesfons that coalesce both on the foliage and on the 
po益發 Many of the 1主nes which have been evaluated as inter咽ediate or 
resistant in Colombia have co扭扭ercial grain color. These will be 
included in the International Bean Angular teaf Spot Resistant 耳ursery

{里直tSIT). The 草ALSIT is 益主stributed for evaluation to 感制reral areas 
of the world where ALS is a majo玄 problem. Th0ge bean lines shown to 
have very broad 車.LS resistance are subsequently used as sources of 
resistance in the breedi怨惡 program.

A詩THRACNOSE

Bean anthracnose is one of the most importan豈是iseases of beans 
主n Latin Amer主ca and Afr主ca. The causal agent , Colletotrichu訟

1indemuthianu咽， i9 seed-borne and has extensive pathogen1c variatio錢，
explainin窮 why many bean varieties exhibit a differential reaction 
across locations. 

Desp圭te the importance of anthracnose in many large bean produc
ing areas of these two continents , 1主ttle was known about the extent 
of the pathogen圭c variation of C. lindemuthianut!1 as the react10n and 
value of many anthracnose τes主發tant varietie每 1n these 主e惡íons were 
unknown. During the past few years , (see CIAT Bean Pro惡ram Annual 
Reports , 1981 , 1982 , 1 會83 and 1984) , the emphasis of the anthracnose 
resea玄ch conducted at CIAT has 圭亞cluded the i益entificat主。絞 。f new and 
broad anthracnose res主stant sources; the study of the existing 
pathogenic variation of 已 1inde錢也 thianum where anthracnose is an 
important problem; and , local evaluation under field and greenhouse 
conditions of the most promisin器 bean resistant 90urces and lines and 
varieties 智主th com血.ercial grain color and goo挂 local adaptation. Much 
of this patholo車y work , particularly that related to the evaluations 
of bean ger血plas麓 w明s conducted in collaboration with the breeding 
sections of the bean program at CIAT. 
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Durin車 198益， and 主n close collaborat1on with bean scientists from 
the national research prog宮發閥筒 stud主es we主e con挂ucted on the 
pathogen主c variation and reactfo說 of the anthracnose resistant sources 
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to lso1ates of C. 1lnde咽.uthlan叫囂 fro啞 Costa Rica , Colo鎧bia ， a誰是
various African countr1es. 

Six isolates of C ﹒ 1inde世.uthianum (fro祖 Kenya ， Zaire. Tanzania 
and Burundi) , were inoculated on a set of 13 bean anthracnose 
挂1fferentia1 varieties (Ta起le 4). The 主s01ate結 were characterlze是
according to the reactions they e1icited on the differentia1 
varietie，章，主nto three distlnct pathogenicity groups. Three isolates: 
Cl-l AF竄， CL-3 AFR and CL-5 AFR (from Kenya. Tanzan1a and Za1r袋，
respective1y). e11c1ted a1most 1dent1cal reaction on the d1fferentia1 
var主eties. and , accord1ng to the react10n of the first four varieties 
(Michelit皂， Mich主草an Dark Red Kidney , Perry Marrow and Corne11 4會242)
they be10ng to the beta race group. Two 主solate怠， CL-2 AFR an是 CL-4

AFR from Zaire and Burun是主， re8pectively , be10n惡 to the Brazil 1 race 
group and one 1801ate from Kenya , CL-6 AF , to the Mex圭co 11 race 
group. 1t 18 worth noting that none of the African is01ate發

characterized , attacked the Corne11 49242 source of the AR囂

anthracnose resistance gene. 

Bean lines and varieties uti1ized as parents for bree挂 ing

anthracnose resistance for Africa were a180 lnocu1ated wlth the same 
is01ates (Ta忌1e 5). The Mexlcan bean 窮er軍p1asm acce忽忽ion G 2333 had a 
resistant react10n to a11 the African i筒。1ates. This accession a1so 
has a res主stant react圭on to a ve玄y w1de ran草e of 1s01ates from other 
areas of the worl忌. s主mi1arly ， BAT 1386 , as we11 as AB 136 , A 475 and 
G 2338 ut11ized as different主a1 variet1es , had a resistant react1。但 to

a11 主frican iSQ1ates studied. Three of the African cu工tivars in組C明

u1ated , Habya1主油ans ， Cyanuyu and C 10 (a11 f r削n 竄.wand氯】 a180 hsd 
resistant reactions to a11 isolates. 訂robonobono ， a cultivar fro明
Burundi which has a suscept1b1e anthracnose reaction under field 
condit10n8 1n that country , was a180 suscept1b1e to the C. 
1indemuth1anum i801ate from Burundi , as we11 a8 to is01ate移 of the 
race 草roup Braz圭1 1 from Zafre and Kenya , but it had a resistant 
resction to a11 of the other is01ates. S圭亞主 lar1y. cu1t主vsrs Mutiki 2 
fro混訂單anda ， and Kibungo 2 fr。亞 R那ands. were susceptible to a11 of the 
isolates except to tho發e be10nging to rãce group Brazil 1. These 
resu1ts clear主y suggest that it 智主 11 be poss1b1e to co忽bine

snthracnose re移istsnce 草enes by cross圭ng different cu1tivars wlth 
race specif圭c re扇 istance. This 草ene pyra昆主挂ing strategy w111 be 
combi1主ed with the u移e of wide1y res1stant sources 1n order to broaden 
and to diversify the genetic base of the anthracnose resistance for 
Africa. 

Hybrid populations in F 2 were s180 screened against se1ected 
isolates , according to the rësistance found 1n the parent笛， as de
scribed above. 1n Figure 1 , the 懇懇軍τegation of F? p1ants , in four 
crosse懇 of BAT 1386 with susceptible Africa益的Jlt"ivar騁， fo110ws a 
bimoda1 是生stribut10n. Th is su草草ests that a single 益。盟inant gene 
controls resistance 1n BAT 1 草草6 to the race 軍roup beta i愁。lates ， an是
there i8 evidence 1n the same f1gure for 801磁e quantitative effects as 
well. In simi1sr crosses usin草 A 2晶o a8 the resistance source. the 
same type of se惡re草at10n occurred , su島gest主ng the presence of the ssme 
益。扭主nant gene. Re筒 istant s圭ngle p1ants hsve been backcrossed onto the 
在frican cu1tivars , an是 this procedure wil1 be cont釘med for a second 
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generation in order to incorporate the gene for res主stance into the鋒e
important cultivars. In crosse戀 of resistant by res圭stant parents 
there was evi社ence (fro融 the 1ack of susceptib1e segregants) that the 
fo11o哨主，ng parents have the same gene for res主stance: A 30 , A 252 , PVMX 
1535 ，甘ru忌。nobono and Caro1ina. ln cro每ses with the 且frican sources 
showinl在 resistance to a11 iso泌tes ， (Cyunyu , Habya1imana and C 1叭，
the segregation suggested that more than one ge況e was controlllng the 
reslstance ln these cult1vars • 

• , 

In crosses screened with 主solates be10nging to the race group 
Brazi1 1, an a1most perfect segre草atlon for a sin揖1e domin都lt gene for 
resistance was ohtained in cτosses uslng A 483 an垂直 484 as the 
resistance source (Fi草且re 2). As before , the cro帥的 with Cyunyu and 
C 10 showed a more qua室主titative distribut圭on ， su草ge終ting that these 
cultivars may have a quantitatively inherited race-non-specific 
resistance (Flgure 3). 

遍，

Anthracnose has been reported for years from Costa 盟主ca ， 色ut

rare1y has the d主gease caused 8evere dama草包﹒ How嗆ve言， with the 
1ntroductlon of new varietfes , 90me of which are anthracnose 
susceptib1e , the dlsease has become a product10n prob1e聽 1n certaln 
areas. Therefore , a study was conducted 1n co11aborat1on wlth a 
scientist fro四 the University of Costa Rica to determine the 
pathogen主c varü童電ion among populations of C. 1indemut:hianut. 1n that 
country an可! to evaluate the reaction of several anthracnose resistance 
sources and new varietie學 W圭th c。你髓ercia1 grain color for Costa R主ca.

Six is01ate怠. three fro四 the central region , and three fro租 the

northern re車ion of Costa Rica , were inocu1ated on twe1ve bean 
anthracnose differentia1 varieties. An i801ate of the race kappa from 
Europe was used for compari怠。n. Based on the reaction of the 
這 iffere說t1a1 varieties , two i啊J1ates from the centra1 regio終 (one from 
A1ajue1a and the other from Grecia) , be10ng to the same race. The 
other isolate from this reg10約. Quepos. was diffe主ent. A11 three 
iso1ates from the northern re囂ion elicited identica1 react主on on the 
six first different1al varieties but not on the rest (Tab1e 6). Based 
on the reaction of the first four different!a1 variet主es (Michilit嗯，

被DRK ， Perry Marrow and Corne11 49242) , the Alajuela and Grecia 
isolates from the central re草io況， belon窮 to the race group Brazil 1 , 
similar to that for the African isolates CL-2 fro亞 Zaire and CL-4 from 
Burundi (see Tables 4 and 5). However , whi1e the Afr主can i801ates did 
not attack Corne11 49242 , the source of the ARE 里ene of anthracnose 
res主stap.c後， two 1s01ates from Costa Rica attacked Corne11 49242 
發everely. The other i801ate fro距 the centra1 regio泣， originating from 
Grecia , was ide言，tica1 to the European k治ppa race an丑 both 是id attack 
Cornell 占92占 2 ， based a1so on the reaction of the first four 
d主fferentia1s. The three iso1ates fr。但 the northern region belon草 to
the sa四e race 臣roup ， denominated A1pha Brazi1 , which a1so att ，主cks
Cornel工 492占2. However , two of these i慰。lates attacked the 
differential var主ety and resistance source To an益。ne i答。late attacked 
Tu. 
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on the charac t:erizatíon of the Costa R主can 圭solates ， 5忌
and varieties (so體e with COlI質服吉cia1 惡rain color for Costa 
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R1ca and others use是 as source怠。f anthracnose resistance) , were a1so 
evaluated for their reaction to the exi發ting pathol島enic variation 
found. One isolate representative of each race group was uti1ized 
Alajue1a for race 惡roup Brazi1 工， Quepos for kappa and Esparza for 
A1pha Brazil. Most of the c由單nerc主a1 varieties were susceptible to 
one or more races of the pathogen (Table 7) , but many of the sources 
of anthracnose resistance used were resistant to a11 the pathogenic 
races foun是 in this study. Therefore , it i發 possib1e to se1ect 
anthracnose resistance sources from a wide variety of accessions 
having different grain co工or級 that have a工ready been crosse是 with
varieties havin草 commercia1 grain c010r for Costa Rica. 

B圭sease resistance mechanisms 

From multiple evaluations con昔ucted both under f ield and 
greenhouse conditions it 18 evi是ent that different bean variet1es have 
different disease reaction 訟echan圭sms to their pathogeτ18. The 
understanding of these mechanisms 1s very i訊portant for 是eve10ping a 
sound breedin惡 strategy for disease reslstance. 

Last year , (see Bean Program Annual Report , 1 會車5) we reported on 
dlsease reactlon 宣lechanisms availab1e in the bean varieties to diffe笠
ent isolates of 19笠封但每位益也訣。f the angular 1eaf spot patho萬細
This year we report on some disease 室eactio悠悠 mechanis激s studied for 
anthracnose and rust. 

ANTHRACNOSE 

Some bean 工ines inοcu工 ate，昌1 un，丑le宮 greenhouse cοn，挂i主tions with 
圭solates of Cοlletotrichu湖 linde制I

1so1ates and susceptible to others , whi1e some 11nes are resistant to 
a11 isolates , and others are susceptib1e to the 草reat 獵ajority of 
these is01ates. Under fie1d condition袋， 1ines such as Ecuado玄 105忌，
are resistant to the anthracnose pathogen in all areas where the 
varlety has been evaluate謹 but it 1s susceptib1還是 to the 車reat
第lajority of isolates at the see是1ing stage under 草reenhouse co說益主tio位8
(see Bean Program Annual Report , 1 會83) • This type of mechanism i的
often referre挂 to a8 field or adult plant resistance. 

We have a1so observed that so甜e varietie結 which are susceptib1e 
to certain is01ates of C. 1indem民主thianum can be induced to have a 
resistant 時action if th;y are first inocu1ated with an isolate that 
does not cause any syr重ptoms on these var圭etie絡 Calima and Cornell 
品嘗242 are both susceptib1e 怨言1der field conditions 圭.n Popayan , 
Colo聽bia ， but under 1且reenhouse cond主室主ons they are resi學tant to some 
iso1ates and susceptible to other is01ate怨 co11ected from the field in 
Popayan. Calima has no reaction , and shows n由 sy晦ptoms when inoculated 
叩昌er gree的。use condit1ons with the 旦. 1indemutbianu盟 iso1ate Guacas 
3. but it is extreI盈ely susceptible to the isolate 1。“7岳 Cornell
再 9242 ， on the other han謹. i9 extremely susceptib1e to isola t:e 10-7岳
but: shows no symptoms when inoculated wi t:h isola t:e Guacas 3. 

When Ca1ima i8 inocula t: ed w1tb a mixture of these iso1ate怒，主t
a1so shows a susceptible reaction; however , if Calima is first 
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1noculate桂 with the non-pathogenic Guacas i501ate , and later with the 
patho皂enic isolate , Calima 發hows much less disease symptoms. The 
disease severity in Calima di點inishes considerably as the interval 
between the two 1noculat10ns 1ncreases (F主草ure 再). Th1s 1nduced 
res圭stance 1s much more apparent in Calima when it is first inoc口lated
with non-patho囂enic lso1ate怒， and whe說 the second inocu1atlon with 
pathogenic isolates 1s delayed for seven days. Cornell 在92主 2 can a180 
be 1nduced to have the 8ame type of resistant reaction , when first 
inoculated with the non-pathogenic isolate 10-76 an是 later with 
pathogenic iso1ate Guacas 3 , but the in挂毛主ce是 resistant reaction is not 
as adequate aS that shown by Ca1ima. This type of induced resistance 
19 a150 known as cro9s-protection. 

A similar induced resistance 聽echanism has been observed when 
plants of Cornell 49242 are first spraye是 with a liqui挂飢時pension

obtained fro頭 maceratin喜 Calima bean plants and later inoculatln草

Corτlell 49242 with the pathogenic 1s01ate Guacas 3. Calima i9 resis
tant , showing no visib1e sy祖.ptoms of anthracnos皂 to the i話。late

Guacas 3 , and Cornel1 49242 i5 5usceptible to this isolate (see Figure 
5). When Cornc11 49242 i發 first sprayed with the Calima extract the 
highest induced resistance 1s obtained when the inocu1at1on with the 
pathogen1c iso1ate takes place one hour 1ater. If the inoculation 
with the pathogenic iso1ate i5 delayed the disease sever1ty 圭.ncreases.

When the p1ant extract an是 the spore suspension of the pathogenic 
isolate are 觀ixed tog澤ther and kept for at 1east two hours before 
app1ying it to Cornel1有9242 ， the 是isease severity decreases consid
erab1y. If the I聽ixture 1s not allowed to 51t for a perio益， before 
app1y1ng it , the disease severity does not decrease as much. Simi1ar叫

1y induced resistant reaction was a1so observed if Cornell 49242 was 
first inoculated with the patho串enic iso1ate and immediate1y after 
with the Cali會la extract. The 1east resistant reaction occurs when 
10鳴ger periods were allowed between- the inoculation with patho草enic
isolate and the Ca工ima extract app11catio位This see鶴8 桂ue to the 
fact that spores of ~. 1inde闊的ianu訟 need severa1 hours for 
草ermination and penetration in the p1aτlt tis翁ue. and the extract of 
Ca11ma appears to have a fun售istatic effect on the spores of the 
至so1ate utilized • 

• 

' 

, 

In a different study of d1sease res1stance mechanism學 of the bean 
p1ant to C. ]lindemuthi飢荒妞， three varieties 揖re inocu1ated separate1y 
with a mlxture of three lso1ates of the anthrac錄。5e path均囂en (Ta吾1e
8) • Each variety was suscept主.ble to only one iso1ate: Ca1ima to 
isolate 10-76 , Cornel1 49242 to G明aca怒 3 ， and B在.T 841 to .Tep. 4. 
Based on their reaction to many 主solates of the anthracnose path車車en.
Cornel1 492占2 18 susceptible to a 草了eater number of isolates than the 
other two varieties , an社 BAT 841 is res1stant to mo玄@主solates than 
the other t電o var1eties. Under f1e1位 eonditions ， BA.T 841 is a180 
resistant in t鈍。 re locations than the other two varieties. 

1:1

, 

These va~ieties had a highly susceptib1e reaction when inocu1ated 
with 1.2 x 10

u 

spores/m1 of the isolates that attacked them. However , 
when the a碌。unt of inocu1u甜 of the pathogenic iso1ate was diluted to 
one half or one thir益。f the origina1 , the more suscept1b1e varieties 
(Cornell 49242 and Cal1t龍的 continued to show a susceptible reactlon 
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while the more b賞。ad1y resistant variety BAT 惡41 had only an 
intermediate react10n. This type of reaction has a180 been observed 
in other varieti師 w1ch are resistant to 四any is01ates of C. 
1indemuthian叫血， but are susceptible to one or a few isolates. 

留hl1e evaluations of more varieties are needed , these prel1mi級ary
results sug在est that it may be posslble to identify bean varieties 
with broad resistance to the anthracnose pathogen without having to 
主noculate them under 思reenhou每每 conditions with a great number of 
isolates , or to evaluate them on the field in 種any locatio室主s where 
anthracnose occurs. These resul ts a1so su客車est ， that for many bean 
varieties that are evaluated for their resistance under greenhouse 
conditions , 1t i8 more eff主cient to evaluate them w圭th mixtures of key 
isolates since the obtained results suggest that hi在;h spore 
concentrations of single viru1ent isolates 益。 overcome the res主stance
even of those varieties with broad resistance. 8i油ilarly ， these 
result翁， alon窮 with those presented in Figure 4 , clear1y su草gest that 
in beans inoculated with 盟主xtures of 主solates of the anthracnose 
patho草e叭， the phenomenon of cross protection (induced resistance) only 
occurs when a variety is first inoculated with a non-pathogenic 
is01ate and later with a patho草enic one. When a variety 1s inoculated 
with a mixture of isolates (咎。me that cause disease an是 others that do 
not) , the variety 是oes develop disease , often with the same severity 
had when inoculated with a s主n串le pathogenic 1s01ate. 

These results are extremely useful in view of the fact that 
selection for anthracnose resistance in beans 1n many countries has 
been conducted un挂er greenhouse con桂1tions utilizing high spore 
concentration of sing1e pathogenic isolates to inoculate bean 
seedlings. Un挂er such condition翁 the possibility of discarding 
excel工ent anthracno發e sources does exist if the a輩學 of the plant , the 
amount of inoculum , and the number of isolates used are not carefully 
considered. 

RUST 

The methodology prev10usly presente是 for induced resistance in 
beans to the anthracnose pathogeτ1 has a150 been use垂 in the stu益Y of 
bean rust ca問ed by 哎竺法草呈 appendicu1atus. The resu1ts are fairly 
similar. Two bean accessio室主9 were utilized ExRico 23 i8 susceptible 
to an ísolate fro訟 Palmira ， Colombia , called CI血.T (Cl , how唱~ver it i9 
resistant (no visible pus t:ules are formed) to an isolate col1ected 
from a snap bean variety (Blue Lake) called Pradera (P). Under 
囂reenhouse conditíons it is possible to protect the susceptib1e ExRico 
23 a墓志iinst the pathogen主c C rust iso1ate , if the ExRico 23 plants were 
previously inoculate是 with the P i901ate. This protection 主s not 
systemic and only those 1eaf tissues previously inoculate桂 with the 
non-pathogenic isolate show the induced resistance. These results 
were obtaine垂 under greenhouse conditions. 

車 trial was a190 conduc t:ed un挂er fie工d condit10m至 in Pa1mira , 
uti1izin皂 the variety ExR圭co 23 an是 the 1so工ates P and C of the rU9t 
patho車en. 8ix tτeatments were included , 'each with 3 replications an是
4 rOW9 per replication: 
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ExRico was not inoculated or protected. 
ExRico 23 圭空軍ocu1ated with pathogen圭c isolate C every 51玄 days. 
ExRico 2~ protected with isolste P every three dSy5. 
ExRico 23 protecte社 w圭th iso1ate P every six dsys. 
ExRico first inoculated with P 1s01ate snd 3 days later with the C 
isolate. Th主s was repeated weekly. 
Ex Rico first i袋。culated wlth P isolate and 
1s01ate. Thls was repested every"6 days. 

later with C 3 益ays
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There were 81草nificant d1fferences 1n yield between the treat
ments flrst protected wlth the non-pathogenic Pradera isolate an是 the

non-protected treatment that was inocu1ated only w1th the pathogenic C 
isolate (see Table 9). There were no 8i草n1ficant y主el挂 d1fferences
between the other treatments. The lowest yield of the non-protected 
trestment (1650.0 k早/ha) a180 corresponded to the highest a訟ount of 
rust present (AUDPC = 346.67). There were a180 81辜負1f主cant dlffer
ences in al鷺ount of rust between the non-protected treatment and the 
rest of the treatments. The results of the 100 seed weight an是 of the 
number of pods per treat經ent were simi1ar to those fou認d for yie1d. 
The practica1 s主事nificance of these resu1t給 16 bein罷 eva1uated. 
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HALO BUGHT 

A secon這 trip to Afr1ca was msde 1n 1986 as part of the col1ab
orat1ve project between the Nat10nal Ve惡eta忌le Research Station. 
〈稽可RS) in the 甘 .K.. snd CIAT. The objective was to obtain further 
samples of the halo b1ight pathoge說， and evaluate the international 
ha工o blight nursery (IBHBN). distributed for the first time to three 
sites in Africl主The lines included in th主s nursery were selected 
from the set of 454 cultivars evaluate是 at NVRS in 1985 , and included 
a11 the sources of race specific and non-specific resistance 
identified 1n 1 警車5. The best nursery , in terms of pressure of halo 
blight , was at Ki移ozi ， Burundi. At this site. race 3 predominates , 
and raSt豆豆ts 1n the field confir祖eζI that 1ines w圭th hypersensitive 
resistance in 草lasshouse tests were also resistant in the fie1d. 
"L ines with non-specific or inten器ediate res1stance in tlte glasshouse 
also showed f1e1是 resistance. Pre1i祖inary conclus1ons 1nd1cate that 
scores up to 5 1n the 在lasshouse (lω9 scale) wi11 show very adequate 
level緣。f resistance in the field . 

.. 

-eefol;izjt-itgirl--LPeb 

A cluster ana1ysis based on disease reaction was carried out to 
compare the e1ght isolates of ha10 blight used for screenin草 454 bean 
11nes at 程VRS. The three 1so1ates of race 3 (fro體Mbeya. Tanzan1a; 
Rweτere. Rwanda; and Ka怒eS'章. Ugan挂a) were very s1milar to each other. 
and very d1fferent fro研 the other lso1ates. The race 2 isolates from 
Colombia (Obonuco) an挂 US主 were similar to each other. but the other 
two 主solates of race 2 (from Chapin囂。 I Mexico , an社Mbeya ， Tanzania) 
were very different both fro祖 each other and from the other iso1ates. 
This heterogene1ty within race 2 suggests that more differentia1 
cultivars eventually w111 be needed. 

a學
?
i
z
-
-
j

It was mentioned 1n the 1985 report that high priority should be 
車iven to findin惡 specif主c resistance to race 2. It appears that this 
i移 available to sub-鵬程roups of 1601ates within race 2. For example. 
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CIAT 1ine ZAA12 was found to be the i801ate from Tanzania. Thl翁 line
was selected from the cross between Hor忽ehead and 輯Y76個2812ω15 ， and 
the latter a180 sh命wed spec1f ic re翁lstance to the USA lso1ate of race 
2 , demonst玄atin草 that the spec1fic res1stance 18 herltab1e. 

Further sc玄eenin草 for resistance to race 4 , found on soybeans and 
occasional1y on beans in central Africa , indicate怠 that a hi在，h per
centage of bean 島ermp1asm 圭s resistant (68% of a set of 會 1 lines 
tested with two iso1ates were resistant). A large number of CIλT 

lines w1th combined resistance to races 3 級nd 4 have been identified 
(e.g . AFR 203 , AFR 214 , 主幫D 2售書， AND 367 , B里哲 2 , HAL 1 , ZAA 5 , Z血A 12 , 
an注 ZAA 55). T~ikewlse ， a number of lines from the Grain T~e草ume Pro惡ram
in Kenya have this com忌ination of resistance (e.g. GLP-X-1150 , 
GLP-X- 1l35 , and GT~P-X恥 1127) • 

Two strate當主es are being fo11owed for incorporatin話 reslstance to 
halo blight into important cu1tivars by backcrossing. For central 
Africa , it 1s relatlv怠工y straightforward to select lines with comblned 
resistance to races 1 and 3. This should cover the present needs for 
resistanc發 in Uganda , Rwanda , Burundi and Zaire (Figure 1). The 
secon是 strategy is to incorporate race non-specific resistancE色， usin墓
mainly G 395主 (WIS 說BR 72) , as the source. This 16 the !怒。re

satisfactory 601ution in the 10τ19 term , and 1s needed i閥賠diately for 
T~at圭白血merican countr主es where race 2 predominates (Mexico , Colombia , 
Peru) , as well as for Kenya , Tanzania and Zambia (宮igure 1). The wide 
avai1ability of 草ermplasm possessing race-specific resistance , and the 
ease of se1ectin草 for it , make the f1rst a worthwhile short棚ter頭

strategy. 

ln crosses to incorporate resi約 tance to races 1 and 3 , the 
segregations in the F令 generation indicated that dominant genes 
control reslstance to t'hese races , an是 there was no evidence for 
linkage between the genes. Th能 gene for race 3 resistance is particu
larly easy to 是etect a5 the reaction on the pr主mary leaves is 
hyper婆婆ensitive. No crosses between race 3 resistant parents made 80 
far have 移egre草ated susceptib1e plant路， suggesting that the same gene 
is responsible for resistance in a11 誼aterials.

The race non耐specific resistance of G 3954 has been shown to b總
COl主trolled by a recessive 草ene ， originating fro也 PI 150414 , plus the 
dominant 喜ene for race 3 resistance. The F 0 segregat10ns observed 
in是icate that these 囂enes are not linked (F主富:ure 2). A number of 
other sources of race non-specif ic re學istal主ce ， describe是 in the 1985 
report , appear to have quantitatively controlled resistance e.g. G 
5477 (Gt. Northern 3 #1 sel 27) and G 13673 (Mantequl11a). 

comω'N BACTERIAl, BLIGHT 

主s with the other fungal and bacterial disease嗨， advanced and 
segregating bean nurserles were eva1uated durin車 198岳 for their 
reaction to the CBB patho囂en mostly under field conditions in Palmira, 
Colo啞，bia.
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的 analysis of pe是igrees of CIAT 1ines resistant to 全監控聽照軍

revealed that most res主stance in s甜a11 seeded lines was derived from 
either PI 207.262 or Ne忌raska Great 詣。rthern sources (Jules an益 Tara).
Therefore. in 1986 an effort wa館臨ade to diversify source怠。f CBB 
re忽istance 主n small graine是 types ， incorporating sources such as BAT 
1500; XAN 23巷 and other pro蠶eny of 已在3空空 (Tamau1ipas 9部8); BAT 11會2

and othei progeny of Honduras 46; as w發 11 as lines derive社 from XAl這

159 , which itself was derived fro斑 an interspecif主c cross. 

ln lar草er 學rain types , it i8 re1atively co錢強on to find an inter
競ediate 1eve1 of reslstance in fo1ia草e ， and there 15 1esB prob1em with 
喜發言主etic unifor習lity. However , in general this class suffers a greater 
susceptibility in pods , thu發 pod inoculation on p1ants in the field 
was initiated tþis ye忽r. 誼ypodermic nee是les were used to inject 
inoculum (5 x 10' cells/m1; 5 punctures) into pod wa11 tissue of young 
pods at 章-10 days from flowerin草﹒ Results were as expecte逞， but much 
var1ation was observed from pod to pod. Apparent1y the pod react10n 
1s much 1ess con發istent than the foliar reaction. One source of erτor 
appears to be the age of pod愁， with more fibrous pod弱 appearing 聽ore

resistant. For example , early flowerin車 lines such as Desarrura1 
presented an acceptable reaction , althou草h Desarrural 18 known to be 
suscept1b1e in pods. Th is i8 no doubt an artifact due to more ad
vanced pod development in the ear工y materia1s. 誼everthe1es袋， lines 
such as X卓有 112 which were previous1y selecte謹 for foliar reaction 
were a1so the most res1stant in pods. It appears that some elements 
of foliar resi發tance are in fact expressed in pods. 
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Table 1. Reaction of the ru日t monitor varieties fro血 the lnternational Bean Rust 
Nursery evaluated from 1975 to 1984 in many bean growin臨 regions of the 
world. 

Frequency of reaction type1 

Monitor ?當o. of 

Variety evaluatio玄IS 王宮血une Resistant Intermediate Suscept ib le 

Redlands Pioneer 告主 12 51 27 3 
Redlands Greenleaf 器 108 21 50 33 4 
Redlands Greenleaf C 100 16 41 39 4 
Cocacho 95 15 是3 31 § 

Mexico 309 108 45 43 13 7 
Cuilapa 72倫 1P (G 4489) 108 33 在1 27 7 
Ecuador 299 (G 5653) 108 20 在 1 38 9 
Mexico 235 98 26 35 29 9 
Turrialba 4 (G 4465) 109 23 31 34 11 
Puerto Rico 5 108 25 42 28 13 
Co甜puesto Chimaltens'消息。 3 104 23 53 16 12 
Co甜puesto Chimaltenango 2 104 32 33 24 15 
Redlands Autum Crop 98 11 38 34 15 
Turr主8至ba l(G 4485) 107 19 31 37 20 

iEvaluations based on a co盟bination of pustule type and percent of foliar 
area with rust. 
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Reaction of some bean lines with commercial grain color for 
the Mexican highlat的S to the rust pathogen 1n Te法COCO ，

Mexico and Pal盟主rl章. Colo臨，bia.

Table 2. 
11 

Rust reaction1 

Palmira Texcoco Bean Line 
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3333311311411231144118 
A 177* 
A 1事 7*

A 4再0*
A 441* 
A 114 
A 172 
A 197 
A 252 
A 255 
A 2岳2

A 266 
A 31 吾
A 4再G

A 445 
E滋P 134 
Bayo Mex 
。jo 丑e Cabra 400 
說AM 7 
BAT 12 
Alte章。

A 293 
MAN 11 

Based on a combination of pustule type an過 percent foliar area with 
rust; where 1= i阻munej 3偏 resistant; 5= intermediate; 7總 susceptible

售總 highly susceptible. Plots were 主 rows , 6 meters long. 
Evaluated two years in Texcoco. 
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Table 3. Reaction of selecte益 bean lines to the angular leaf spot 

pathogen under field condit圭ons in Santa室主der de Qu主lichao ，

Colombia. 

Foliage reaction/pod reactiozzl 

Bean Line 1985 1986 A 1986 B 

AFR 13宮 4/3 3/4 4/2 

AFR 188 4/2 4/3 4/2 

A訶D 339 已 /2 4/3 5/2 

AND 373 6/2 2/4 4 /3 
AND 361 5/2 5/4 5/2 

BAT 790 5/4 4/2 4 /2 

BAT 964 5/在 4/3 4/2 

車AT 1276 4/5 4/再 再 /2

XAN 42 4/5 4/3 4/2 

XA持 122 5/4 4/4 4/1 

XAN 1 會5 4/2 4/4 3/2 

PVAD 、 605 4/1 4/2 4/2 

Z血A 68 主14 4/3 4/2 

G 8152 5/4 4/1 4/4 

Kidney Mottled 3/2 3/2 3/2 

RAB 206 (Suscept1ble checkl 7/6 71岳 715 

IReaction based on lep會 scale where 1 , 2 and 3 are considered resistant; 

4.5 and 6 inteτ祖ediate; and 7.8 and 9 susceptible. 
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13 bean anthracnose differential varieties to Reaction of 4. Table 
., 

of Colletotrlchum linde磁uth1anum fro目 Afr圭cs.i愁。lates

JkathzraczzoseIZeaction1 

KE詩BUR ZAI ZAI T血HKEN Variety 

Ct-6 CTo-4 Ct-2 Ct-5 CL-3 Ct-l 

。
Z
F
1
)
l
g
R
)
M
a
g
i
t
2
3
z
z
a
a
-
1
2

9.0 9.0 5.4 2.8 1. 7 1. 1 M1chelite 

事 .01.岳1. 7 會 .09.0 9.0 M.D.R.K 

2.4 6.5 4.7 2.8 
hu l 

1. 5 Perry Marrow 

1. 3 1. 5 1.岳1. 1 1. 0 1. 1 Cornell 4事2品2

1.0 1. 0 1. 0 1. 7 1. 0 1. 0 Widusa 

1. 0 1. 7 1. 7 1. 1 1. 0 1.0 Ksboon 

1.0 9.0 8.0 2.2 1. 0 1. 0 Sanl1ac 

1. 0 7.6 6.2 1. 0 1.0 1.0 To 
nu --1. 0 1.0 1. 0 1. 0 1. 0 Tu 

1.0 8.0 7.7 1.0 1. 0 1. 0 207262 P. 1. 

1.0 1. 1 
?-

<U

AV-
-AWJ 
I/ 

n
υ
 

.. 1 
1. 0 1.0 1. 0 136 AB 

3.1 
俏
，ι仇

υ.. 。
'

,', nu -l 
5.9 3.0 3.1 A 475 

4,
ligait;2:~; 

1. 0 1. 0 1. 0 1.0 1.0 1. 0 232在G 

就xIIBrazil 1 工Brazil Beta Beta Beta Race group 

and 會= h1ghly sy鴨pto前發1情no vis1ble 1-9 where Evaluat10n scale i 

ten plants per treatment. 

1mmune and others h1ghly suscept1ble. 

主verage of suscept1ble. 

2SOEe p1azztgwere 
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Table 5. Reaction of se1ected bean lines and varietles use是 for

breeding anthracnose resistance for Af室主ca to isolates of 

Collet:otτ圭chu四 linde點uthlanu祖 from 主frlca.

Antracnose Reaction 
1 

在EN TA時 ZAI ZAI 單位里 KEN 

Variety Ct旬-1 Ct-3 CL-5 Ct-2 CT~-4 C丸-6

Cali世a 6.7 事，。 7.4 1.1 1. 0 9.。
BAT 1386 1. 0 1. 0 1.在 2.8 3.0 1.0 
A 484 3.4 3.4 7.5 1. 2 1. 0 5.5 
血 475 2.5 3.7 4.4 會 .0 9.0 3.6 
在 24位 1.0 1. 0 1.0 9.0 會 .0 1. 3 
A 483 3.0 岳. 1 8.0 1. 0 1. 0 4.8 
主 30 1.0 1. 0 1.0 9.0 8.8 1. 0 
A 252 1. 0 1. 0 1. 0 4.5 再 .8 1. 0 
PVMX 1535 1.0 1. 0 1.0 9.0 9.0 1. 0 
G 2333 1. 0 1. 0 1. 0 1.8 1. 0 1. 0 
Rubona 5 8.6 9.0 7.2 7.3 8.7 息 .8

Mutiki 2 車 .0 8.3 6.3 1.。 1.0 9.0 
Tosta泣。 9.0 9.0 6.4 岳 .8 5.2 ♀ .0 

芷圭bungo 2 9.0 9. 。 會 .0 1.單 1. 0 9.0 
Karama 9.0 會 .0 9.0 8.8 8.8 9.0 
Habyali紡ana 1.0 1. 0 1. 0 1. 9 1. 6 1. 5 
Caro1ina 1. 0 1.0 1. 0 8.0 1. 0/9.0 1. 1 
Cyunyu 1. 0 1. 2 1. 0 1. 9 1. 1 1. 1 
Urinyu揖ba 3 4.8 息.串 7.6 1. 2 1. 0 3.4 
Gisengi 6 6.1 7.3 7.5 3.2 3.9 5.3 
Urobonobono 1. 3 1. 0 1. 0 7.7 9.0 1. 6 
C 10 1.1 1.0 1. 0 2.2 3.6 1.5 

1 Evaluation scale 1-9 where 1- no visible sy報ptoms and 
9-highly susceptible. Avera草e of 10 plants per treatment. 
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to Reaction of bean anthracnose differential varieties Tsble 6. 

from the central snd Colletotrichum 至inde祖nthianum isolates 
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the race northern bean growin喜 regions of Costa Rica and to 

kappa from Enrope. 

Anthracnoee Reactionl 

llean 
• 

KAPP蟲LIB ESP CAN QUE GRE Al.A2 
是ifferentia1

9.0 9.0 8.6 9.0 9.0 9.0 9.0 鼓ichelite

9.0 1. 0 仇
υ.. 1 

1.5 9.0 1. 6 1.0 對DRK

車 .01. 0 1. 2 1. 8 9.0 8.0 8.4 Perry Marrow 

高 .5會 .09.0 7.8 5.4 9.0 9.0 Cornel1約242

1.0 1.0 1. 0 1. 0 3.1 1.。1.0 Kaboon 

9.0 1. 2 3.3 1.0 9.0 穿 .0會 .0Sanl1ac 
司，

t 

z 

1.0 2.2 8.0 1. 2 1.0 1. 4 3.0 To 

1.0 9.0 8.0 1. 0 1. 2 3.9 2.7 Tu 

1.0 1.0 9.0 8.3 1. 0 哩，。9.0 207262 PI 

1. 2 5.1 會 .04.2 1. 0 1.0 1. 1 136 All 

1. 7 2.8 2.0 A 再75

2.3 1.0 1.0 G 2338 

1隸 no visib工e sympto訟s and 9=highly 1-雪白'hereEvalnation scale 1 

Average of 10 plants per treatment. susceptible. 

GRE =Grecia ALA = Alajuela; Central re草ionIsolste ori草in

穹
? 

斗

嗶

CAN = Cañas; Q起E 閣 Quepos; Northern Region 

ESP = Esparzs; l~IB 總 Liberia.
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Table 7. Reaction of selected bean anthraenose resistance sources to 
an isolate of Colletotrichum linde經uthianum fr凹n the north 
(ESP) and to two isolates (Que and Ala) from the central regio訟
。 f Costa Rica. 

Variety 

G 811 
G 雪串串
G 2333 
G 2338 
名 2641

G 5會 71
G 643岳
G 714日
G 8050 
K 2 
Princor 
Catu 
A 2 雪3

A 336 
A 4屆3
蟲 483

BAT 1428 
E校P 90 
Brunca * 
Talamanca * 

ESP 

1. 8 
1. 0 
1. 2 
2.3 
1. 1 
4. 岳

2.8 
1. 0 
1. 0 
1.0 
1. 0 
1. 1 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
6.0 
7.5 
8.5 

Anthracnose Reaction 
1 

Q口E AL品

2.7 1. 0 
1. 0 1. 0 
1. 0 1. 0 
1. 0 1. 0 
1. 1 1. 4 
1. 0 1. 0 
1. 0 1. 0 
3.0 1. 0 
1. 0 1. 0 
1. 4 1.0 
1. 0 1.0 
1. 3 1. 0 
4.3 1.0 
1. 7 1. 0 
在 .0 1. 7 
6.1 1. 2 
3.8 1. 0 
1. 0 1. 1 
1. 4 1. 0 
品 .6 3.2 

IEvaIuation scale :1個9 where 1,2 and 3 are considered resistant; 
4 ,5 and 6 intermediate; 7 ,8 an桂 9 億usceptible. 主.verage of to plants 
per treatment. 

* Co冒rme玄cial variety. 

72 

海

、

‘. 



P
A
f

豆
、

i
A
R
L
L

建
恥
，
P
V
F
q
E
K
A
E
P

i
;

羽
•• 

全7
a
R
T

ísolates of 

ín mixtures. 

Reaction of three bean varieties to three 

colletotrichum linde四uthian唱~ separately and 

Table 8. 

Bean Variety 

BAT 841 

1. 4 1.0 8.S
1 (All 

{血2)

10-76 

1.0 雪 .01. 0 Guacas 

?
每
〉
Z
J
q
i
b
a
w〉
令
一

d
a
d電
亨

A
i
z令
哥
哥

Corne l1 4會 242Cali祖8Isolate 

8. 在1. 0 1. 6 (A4) 4 Tep. 

1. 1 9.0 9.0 + A2 A1 

3.5 1. 2 9.0 Al + A4 

3.3 9.0 1. 5 A2 + A4 a. 
3.4 9.0 9.0 Al + A2 + A4 

symptoms 1 18 without visible disease 1-彗 scale where 1React ion on 

An inoculum of 

106 
3 replications. in 

主s hi草hly susceptible. 

Average of 30 plants evaluated 

1. 2 次 106 spores/ml. 

aη挂 9

first 3 treatment悠. 0.6 x 

an挂 0.4x196gporeg/mIfor the 

was used for 

今

t
z
i
:
s
t
i
;
;

主
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Table 9. Yiel益， area under the 是isease progress curve (AUDPC) , and 

Treatment 

P 3 C 

P 6 

N 

P 3 

P 6 C 

C 6 

100 see是 wei車ht of the bean line ExRico 23 protecte這 under

fiel是 conditions with a nonpathogen圭c rust i路。late and 

l我ter i鈍。culated with a patho臣enic isolate. 

Yield 100 seed wgt 

(Jζg/ha) AUDPC (g) 

2會56.7 A 36.67 主 17 .52 A 

2755.0 A 32. 岳7 A 17.0再 A 草

2431.7 A B 54.08 主 I 在 .73 A B 

2380.0 A B 25.00 A 11.39 A B 

22岳1. 7 A B 51. 92 A 16.13 A B 

1650.0 B 346.67 E 16. 晶。 B 

l 
Treat體ents P3C 前 first inoe1綠lated with non pathogenic isolate P and 

3 days later with pathogenic isolate C; P 6 = inoculated with P only , 
every síx 益ays; N Natural ，鈍。 inoc也lated with e主ther P or C; P 3= 

inoculated w主th P only , every three days; P 惡 c 但 fir發t inoculated with 

P a恥d 6 days later with C; C 6 認 1noculated with C only every six days. 
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Fi車ure 1. Se臣re草ation of Fry plants of crosses between BAT 1386 
(resistant) and four 可suscept1ble African cultivar翁 inoculate是

with isolate 3 belongiτ19 to race 藍roup Beta of Colletotrichum 
Iinde研uthianul!~. If plants fallin囂 to the left of the 
discontinuity in the distribution a玄e taken as resistant (score 4 
or les話)， the混 the total segre草ation was 112 re-s lstant plants 
38 susceptible plants , which 18 equal to the segregation expected 
for a single do自主nant gene controlling resistance (3:1 rati秒).
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30 
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如aluatìon 5∞<res (1 - 9 scale) 

亞蓋 A 48是 x R蜘na 5 ~ A 483 x l<arama 1/2 

Fi囂ure 2. Segre車前íon of 宜。 plants inoculated with the Col追星泣扭捏星星
Iínde甜叫thianum ísolat主教 4 of race group Brazil 1, using A 484 and 
A 483 as resistance sources. If the 謹iscontinuity at score 4 i8 
taken to define resistanc眩 the segregation i8 64 resistant 
plants 15 susceptible , compared to an expecte桂 ration of 忌。 :19
主f res主stance i8 controlled by a single 泣。miτ'8nt 車ene.
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Fi車ure 3. Se草regati令n of 宮。 plants in crosses with African resi發tant
cult笠、1ar C叭lnyu ， screened with isolate 4 of race group Brazil 1 
of Colletotrichum lindemuthianum. 
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8. 話 已 .0 已 .0

Guacas J Guacas 3 Guacas 3 Guac昌53
+ 1HR lat位 3 間S):..

1076 107區 1076

5.2 

Guaca5 3 
5 f淑SL

107毛

Colletotrichurn liru知抽出ianum i囂。late utilized 

Figure 4. lnduce垂 res1stance 1n the bean variety Calima first 
inoculated with the non喲patho惡皂白ic isolat愁 。f

?當

Colletotrichum lindel結uthianu祖 1結olate Guacas 3 and 
later with the pathogenic isolate 1076. 

1 2 .0 I 

Guacas 3 
7 f欽SL
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Guacas Guacas Extract Extract Extract 

F1gure 5. Induced res1stance in the bean line Cornell 492有 2 fir級 t
sprayed with plant extract of bean variety Calima and then 
with isolate of Co11etotrichum linde輯、lthianurn Guacas 3. 
Cornell is susceptib至e to isolate Guacas 3; Calima is 
resist串nt.
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Figure 岳 Frequency of races of the halo blight pathogen in samples 
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2. Resistance to Vira1 Diseases 

Bean virus research in the past concentrated most1y on bean co種自
訟。n mosaic virus (BC茲的This year research emphasis was shifted to 
bean golden mosaic virus while BCM哲 research focused on the incorpo倫
ration of blackroot resistsnce 主n Afr圭csn germp1ast錢. and backcrossing 
I 車ene into Latin American varieties. 

BEAN CO股!ON MOSAIC VIRUS 

The 是ep1o}'l努ent of the 是ominant necrosis gene remains a sound 
strate軍Y to contro1 the incidence and seed-distribution of besn co阻mon
mosaic virus (BCMV) 圭n T,atin A臨終rica. In 1986 , the Bean Viro10gy 
翁ection screened over 雪， 300 lines generated main1y by the three 
breedin草 sections of the Progra喃﹒ As in the past ，每e1ected materlals 
(500 lines) sent to CIAT fro路有atfonal Programs in Argentlna , Chi1發，
Mexico and Peru were a180 eva1uated. Screening of improved bean 
ger棚plasm for b1ack root resistance was lntensified as it i8 now 
required for a11 germp1asm develope晶 for Eastern Africa. 

Internationa1 bean co棚。詞也，osaic/b1ack root 犯ursery

The susceptibility of most common mosaic-r凹lstant 草ermp1as器 to

systemlc necrosls (blackroot) induce挂 by necrotlc stralns of 志每an com
mon mosaic virus 18 of specia1 importance because of the widesprea是
訂閱主進ence of these strains in Eastern Afr主ca. Consequent1y an inter
nationa1 nursery has been for現ed which includes as wide a range as 
possible of resistance 80也rces ，主ncluding a11 the strain specific 
genes known to control resistance in the host. This nursery , ln addiω 
tion to 認aking aVaill基ble a va1uab1e co1lection of re怠istance sources 
for col1aboτat生ng breeding programs , wi1.1 enab1e us to obtaln further 
information on BCMV straln distribution in the fie1益 and the 
re1ationship between fie1d and glasshouse evaluat主ons.

Many of the lines included in the nursery were original1y select“ 

e挂 for their apparent resistance to black root in Afrlca. These en
tries were screened at CIAT with necrotic (NL3 and NL5) an垃 mosaic

(有L4 an挂 NY你 15) strains of BCMV. T"ines -with contrastin草 resi話tance

types are shown in Tab1e 1. ZPV 292 was selecte挂 originally i位 Zambia

för resistance to b1ack root and mosaic , and the fact that ít has re
sistance like Sanilac 寫給ggest that 甜1.， 3 ， 時105 or 腎Y15 are not the pre
逞。minaηt strains of BCMV in the area of Zambia where it was selected. 
Two 工ines from Turkey (co閥的法 name 話。roz Fasulyi; accession numbers G 
13077 and G 13089) apparently pos翁ess resistance genes 1 主ke those in 
Great Northern 31 (suscepti至1e only to NL4). These lines could be 
valuab1e sou玄ces of the bc恥 2 - gene wh ict室， when combined with the dom
inant 1 草ene. confers resistance to a11 BCMV strains. A nu即ber of 主n

ocu1ated 1ines showed only restricte是 vein necrosis (γesistance) to 
Nt5. but showed plant de翁th (black roo t) with NT~3. Many of these 
lines are known to perform well in Rwanda (e.g. 在 240 , A 411 , 軍車H 岳，

X直持 7岳 ZAV 串3009) ， sug窮estin車 that resistance to Nt3 may be 
sufficient in some areas , a1though this unexpected reaction 1s st111 
under 王nvesti惡ation. The reverse situatio叭， resistance to NL3 but 
plant death with NL5 , occurs in cultivars like Red Kloud (G 7 已) , 
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Redkote (G 4807) and A 195 , and a1so appears to confer fie1d 
resistance i綴 Rwanda. Restricted vein necrosis (resistance) to both 
NL3 an垂 NL5 , 閥s found in A 1初， A 串串4 ， BAT 841 and 磁T 142益， a11 
known to be b1ack ;rOO! :zr時istant in Afrlca. The combination of 
dominant 1 車ene p1us bc儡2- ， co言lferrin皂 resistance to a11 BCMV stralns , 
1s found in CIAT 1ines MCM 1002 , PAC 13 , P血N 145 a位是 BLM 74 • 

• 

An a1ternative strategy for res圭stance to a11 known BCMV stra1ns 
圭s the single recess1ve gene bc-3. This gene 15 very easy to 1ncorpo
rate by backcrossin臣， and 圭t shows no unfavorab1e linkages w1th seed 
color , unlike the dom1nant 1 gene. which has always been d1ff主cu1t to 
combine with clear colors like red and ye11ow. 主 1aτ蠶e number of 1ines 
are now avai1able w1th this gene. 4 

ttti;bpjifzt: 

Zncorporat1ng res1stance to black root by backcrossin,g: 

Three !接ajor strate草ies are bein串 fol10wed for incorporating re
sistance to blac~ root in major Afr1can cultivars. These are: do酷inant
I 惡ene plus bc-2~ (possibly the ideal co盟binat主。訟， 1i哥拉te挂 by linka窮e
prob1e髓s w主th seed color); dominant 1 gene plus bc闖 1 ~ (a relatively 
co忽聽on gene co認bination probab1y foun是 in 1ar惡e see挂ed bush cu1tivarl事

like Red K1悠地， and therefore , easy to work with 1n the short ter頭) ; 
recess主ve 王一 gene plus bc-3 (no c010r 1圭nkage problems , easy to 
se1ect , and perhaps especially suitab1e for hi惡.h1and climbers). 

哲sing cu1tivars e主ther or主ginat主ng or selected in Africa , 133 
crosses with b工ack root resistance sources 習ere made an是 screened in 
the F, generation in the glasshouse witb a mixture of NT"3 and NT"4 
straiñs. In total. 2 ，會73 plants were screened , and of these 148 (雪%)
were se1ected for local vein necrosis (dominant 1 plus recess1ve bc 
gene) , an挂 198 (7%) we控 selected for absence of symptoms 你c-3 ge法包).
The selected plants were transplanted to the 發creenhouse ， and were 
backcrossed onto the African parents. The sa孤e cro發ses were se說t to 
Rwanda , and were selected for resistance to mosaic and black root un
這er f1eld condit主on侈， for eventual co種parison with tbe glasshouse se-
1ections. 

4 

2 

♂ 

A pheno揖enon noted in the se1ection經 was slow 丑evelop控ent of 
b1ack root , particu1arly in .írosses , with Red K10ud and Redkote 
(probably , dominant 1 plus bc-l 皂白的). Since this gene c棚bination

does not gíve compl念te resistance to black root , possibly otber genes 
control the rate of development of systemic sy朝tom包， whicb 祖ay appear 
even after flowering. The crosses with sources óf bc-3 gene produced 
a s1i惡htly h1草her that expected number of res1stant p1a室主ts ， poss1bly 
due to the existence of sy觀ptomles鐘， susceptible plants. Otherwise. 
hand工ing these crosses 18 諮traightforward ， an過 this gene wi l1 be 
availab1e in a wide ran島e of Af言ican 草ermplas癌 short1y.
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but 羽any possessed accepta在le 1eve1s of BG控V to1erance. A second 
eva1uat10n of these se1ected mater1a1s and 895 new entr1es 18 underway 
at the same 10cl主tion怠. The best se1ections wi11 be evaluate品 next year 
in Brazi1 and Argentina • 

• 

At the app1ied research 1eve1 , emphasis was a1so p1aced on the 
iso1ation of a mechanical1y棚 transmissib1e BG訊I iso1ate for artif1cial 
screenin驛 and pathogen主city studies. To date , three BGMV isolates 
from Colombia , Guate臨a1怠， and Mexico have been 1s01ated by mechanica1 
means. Simi1ar efforts to reCOV3r Argentinia叭， and Brazi1ian iso1ates 
(a cooperative CRSP project with CNPAF and Univ. of Wisconsin) , were 
unsuccessful despite repeated attempts. Considering the sim圭1ar

inocu1ation metho哇。logy fo1工owed in a11 cases , the differeτlt 

transmission properties constitute a noticeab1e difference between the 
Central American and South American BGMV isolates. 

主 mechanica11y-transmiss主ble CIAT iso1ate w忽s used to artificia1-
1y screen bean 皂ermplasm of known field reaction. Table 3 shows the 
resu1ts of the comparative fie1d (土重1 Guatema1a) and 轄1asshouse eval
uatiοn of 25 varieties an是 bre社 1ines. As can be observed , the arti
ficial and natura1 evaluatio訟s yie1ded surprisingly s1激ilar results. 
For instance , the resu1ts of the artifici，至 1 inocu1ation test of exper
i混enta1 1ines A 429 and DOR 303 , confir寶led their high 1eve1 of field 
toleraτlce. A 429 produced acceptab1e yie1d despite the BG紅V infection 
and DOR 303 tended to e發cape infection. As observe是 in the fie1謹， DOR 
303 plants which become infected , exhibit severe symptoms. In re-
1ation to the8e two 11ne8 , 主 t 18 interest1ng to point out that no室主e of 
the1r pro島enitors (Cacahuate 72 , Garrapato , G 2115 , Moeda , Red Kloud 
or Porrillo Sintet主co) e玄hibits a h主革her 1eve1 of resi8tance than 
elther A 429 or DOR 303 (Tab1e 3) suggesting the exi念tence of 
transgressive segregation. The Great Northern 1ines 31 and 164557 
(Blanco INIA) showed a high leve1 of to1erance to 
artificia11y-inoculated BGMV , under g1asshouse conditions. 

4 

• 

Bes1des these resistance mechanisms , we stu是ie晶 1n more deta土工

the 1oca1 lesion resistance mechanis妞 reported last year for Red 
Mexican 35. The tests carried out this year wlth this redωseeded 

在enotype confirmed its abil生ty to react hypersensitive1y and to resist 
a 甜。謹erate leve1 of inoculum. A1though this type of resistance can be 
overcome in the fie1挂， we havp. circumstantial evidence indicatin草 that

Red Mexican 35 posse發ses va1uable genes which shou1d be used in 
breedin草 programs. Another valuab1e genotype found in these studies 
was Red1ands Greenleaf伽C ， (Tab1e 3) a variety which , despite its 
susceptib i1ity to BGMV and typical sympto聽 expressio泣， is neither 
s1gnificantly stunted nor affected by pod distort主。室主. thus yielding 
acceptab1y. This and other s1誼ilar 在enotypes ， such as some Red Kidney 
varieties which malntain their 鶴。rpho10gica1 characteristics 挂espite

the syste盟ic BGMV infection. shou1d a180 be used to control plant 
stuntin盔， one of the 祖ain yie1d-“是epressing sy甜ptoms 主nduced by BGMV. 
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Cτle of the most interesting observati。說s made durin草 the artifi
cial scree玄，ing of bean germp1asm was the critica1 effect of seed1in缸
age at inoculation time on the susceptibi1ity of a genotype to BG程可
(Table "), th主S $Dm忽times being evident withiηa 聽atter of hours. 
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(Fi揖ure 1). These preparations were injected in rabbits to produce an 
antiserum which ca治 now be used to detect 主he virus in infected p1ants 
usin島 re單純1ar agar-i臨封底unodiffusi。當1 tests. The antiserum has a1so been 
use是 to detect BGMV by the sero!ogica11y specific electron microscopy 
(SSEM) technique. However , thls type of polyclonal antiserum cannot 
be used to differe!主主 iate BGMV from related bean geminiv主ruses ， such as 
bean chlorotic 血。ttle ， due to the un綠sual close serological 
relationship which exi怠ts amon惡 these gem圭niviruse話 transmitted by the 
whitefly 坐監坐車扭扭已﹒

• 

Cytolo揖ical studies 

A co祖parative cytopathological study of selected BGMV isolates i5 
underway to characterize different geographical isolates in order to 
study their pathogenic 忌ehavior in susceptible and tolerant bean 
genotypes. Althou思h this resea玄ch was recently initiated , the 
cytopàthic effects of the virus in infected bean cel1s have alrea社y

been visualized (Figure 2) , confir臨ing the characteristic tendency of 
BG對V to inva是e the nucleus and. hence , 主犯duce severe sympto給s in 
infected plant!害，

.. 

BEA輯 CLOROTIC MOTTLE VrRUS 

Bean chlorotic mottle .virus (BCLMV) was recognized in 1981 a5 a 
potential1y important bean virus. BCT~MV greatly affecte益 bean

production in northwest Argentina , an important producer of beans for 
the T~atin 蟲輯erican marke章 but the disease has been effectively 
controlled through the implementation of an integrated control 
approach consistin囂。f: 1) the U5e of tolerant germplasm now grown on 
over 100 ,000 hectares , 2) the zoning of the main whitef1y host 
(soybean) and bean fiel是5 in the affecte挂 areas ， and 3) the U$e of 
economic levels of insecticides app1ied to control the insect vector 
in the early stages of plant development. 

4 

BCtMV and BGMV are both transmitted by the same whitef工y species 
an是 both the1r coat proteins and nucle圭c acids are c10sely related. 
Whether these pathogenic variants can arise spontaneously fro龍 endet益ic

strains present in wi1d hosts i8τlOW being investigated. Va玄ious BCLMV 
isolates have been ma是e an是 are current1y being characterized. 
Preliminary resul ts 5uggest that BCT~MV and 草GMV a玄e more int主mately

related than previously 主hought. and that BT~CMV can induce golden 
富的saic symptons in bean 惡enotypes inoculated successively with this 
virus. 
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萬umber of bean germplasm accessions selected under nstura1 
bean 在olden mo怨aic virus incidence. Classified by grain type 
and eva1uation s主te.

2. Tsb!e 

(Selected亢石而DNumber of accessions 

Mexico Guatemsla Grain type 

24/347 47/347 Pinto 

Red K1dney 

8/52 

8/76 

26/52 - light 

43/7岳- dark 

12/吾吾

20/20主

20/20 

13/6岳

29/20在

Great Northern 

Geminiviru診-resistant
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d. 

a. 

Tab1e 4. Effect of p1ant age 0說 the susceptibí1ity of the bean varíety 
Porrillo Sintetico to bean 喜olden mosaic virus by artificial 
inoculatlon. 

Seedling age 

Days 

a 7 

8 

9 

10 

11 

12 

13 

a Bays from gow12草﹒

B位務V infection 

Trial 1 

Z 

100b 

80 

50 

20 

。
G 

。

b Ten p1ants 盟echanically inoculated per sowing date. 

Tr圭a1 2 

100 

100 

90 

忌。

50 

8 

。

93 



j
j
i
l
i
a
i
-
-
i
S
I
f
t
j
s
i
j
3
2
2
3
1
7
φ
 

" 

φ~' 

4 旬e

半"' \ *"', ",; 

'\._", f 

b 

, 
/ 

a 氣;

-izigtadi-
-
j
j
i
$
9
3
4
8
3
3
7

冷

showing of Golden l'íos乏主已叫é，'z fèιte t! bean leaf section \J ltrathin Fic:ure 2. 

inc工US10ns:-ing…shaped particle a在早regates a t:û gelmn~v工rus

Inset Na皂民主fícatíon:X 7500. ín the cell nucleus. (arrow) 

an垃(v) shows enlarged nuclear v主玄之IS particle a毒草regates
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Determinate bush beans are particularly difficult to improve for 
resistance to leafhoppers. 幫evertheles皂. the search for sources of 
resistance continued and crosses within this group wer金寶la是給主n 1世8主
Fol1owing selections 圭n early segreg產主ting popu1ations , 96 F之 1ines 
were yield tested in 1型86 滋滋是er high insect pressure and 18 óf them 
were se1ected for res主stance. c010r and see苦 size ， and yield teste尋

again. Tab1e 2 5hows the perfonnance of those line發 which

5i惡nificant1y

out明y主elded the commercial checks. 
signiflcant progress has been ma晶e in 
medium-to-lar草e seeded type 1 materla1s. 

in deter臨inate bush beans Breeding for resistance 

that 
into 

These data su單靠est

incorporatin草 resistance

(indeterm泌的e bush beans) 

Following progeny:-row testing in F S' . 5自 1ines were yie1d tested 
in Fιunder severe leafhopper infestátion (average yiel社 1058 烏
拉6.1約前 The best lines were 帥lected on the basis of nonprotected 
yield and percent yie1d 10ss (Tab1e 3). ln ter臨s of nonprotected 
yields , only one line was statistica11y superior to ICA P主jao ， the 
t01erant check. In tel丹田 of percent yie1d 10ss , 每everal wer訟 better 
than the checks. Neverthe工eS8 ， these resul ts suggested the need to 
increase se1ect主。在 pressure within the 施。是主fied recurrent se1ection 
program a是opted in 1會85. A comparison between selection practices , 
主ndividua1 plant selections in F

2 
vs. individual plant selections in 

F霆， i諮 now in pro車ress. Simultanëous1y , new breeding I盈ateria15 in the 
F3 and F6 stages wi11 be yield tested in 19串7.

些詩氏之主主
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The search for new sources of reslstance amon客車ermplasm 甜ate

rials was intensified. A tota1 of 2663 accessions were evaluated , but 
only 71 were rated as resistant. Of these , only 13 were resistant in 
reconfirmation test翁， and some were inc1uded in the 1986 B crossing 
block. together with six materia1s identified in the 1986 VEF and EP 
nurser主es.

話說UCHIDS

5creen主ng for resistal主ce

The search for additiona1 sou古ces of resistance continued. When 
90 wild accessions of Mexican ori車主n that had not been previously 
studied were screened , three accessions (G 12947 , G 1 立學50 and G 12951) 
were hi草h1y resistant to Zabrotes subfasc主atus and n主ne (G 0998事，
G 12858 , G 12916 , G 12943. -C-可輝訪， G 12950 , G 12型的. G 12雪花 and G 
12984) were c1assifie丑 a8 high1y resistant to 血canthosceli吐es
些笠汪里﹒ Si臨1taneous旬 61 accessions 閥re eva工uated for Z. 
subfasciatu!!. in rep1icated reconfirmation tests. Five of tl珊的 were
intermediate in resistance. The others were susceptible. Hi臨b 1eve1s 
of resistance to A. obtectus were reconfirmed in 42 additiona1 
entries. Very high 1eve1愁。f resistance to 忌。th spec主es of bruchids 
were also found among 些錢經站單位泣立站起呈 accesslon弱.

e 
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well with percenta草e seeds perforated (r給0.71; P 0.01) and perfo
rations/seed (重怨。 .83; P 0.01). 直s with 乏. subfasciat嗨， the practice 
of 睡aS6 selections in early segregating popu1ations has been discon “ 

tin唱ed.

a' 

Arcelin , a novel protein found only in certa1n wild P﹒扭扭史話
accession略， has been reporte社 a鈴 a factor conferring resistance to 
bruchids. Seven genotypes ，發electe益 by Dr. Fred A. Bl1ss (CRSP proj
ect , University of Wi忽consin. USA) for the presence or absence of 
arcelin were evaluated for resistance to Z. subfasciatus and A. 
obtectus. The results indicated that arce1in content seems to be an 
一important factor conferring resistance to Z. subfasciatus as lines 
with this protet我 were resistant (Table 11). SDS-PAGE electrophoresis 
confirmed the presence of arcelln in the three resistant lines 
(草59品 46間已7 ， 8594晶晶-71 and 85事445-20) (Fi直ure 3). On the othe宮 hand , 
arcelin content was not found to be associated with resistance to A. 
坐笠且退，制 these 1ine終關re a11 susceptib1e to this spec1es (Table 
12). A carbohydrate has been proposed by researchers at the 
University of Durham as the factor po翁8圭b1y responsib1e for res1sta位ce
to 主﹒ 豆豆豆主ct盟， and this theory needs further study. 
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Significant progress was made in the characterlzatlon of arce11n 
types through e1ectrophoresis. This techn生que wi11 be extensi ve工y
used to make 1ndividual p1ant se1ections in F, and following gen
eτations of simp1e crOSges and backcrosses alr在ady 1發ade ín 198岳 B.
E1ectrophore露19 ， couple益 w1th feedin草 tests , 主的 expected to accelerate 
the progress incorporating resistance to bruchids. Progress was a工so
made in successfully rearing both species of bruchids in "artificia工書，
seeds and 草elat1n capsules. techn圭ques which are being utilized in 
detailed stud主es on mechan主smB of resistance. 

eiehgig--

‘
ot As the levels of antlbiosis found in so棚里，扭扭竺主立刻ld ac

cess主ons are higt豆. it was felt necessary to study possib1e antinutrl
tional and/or toxic effects of the most resistant materials. Wh ite 
mice of both sexes fed G 12891 (wild. resistant) gained aS much welght 
as those fe益 Cal1ma (commercial v終riety 主n Co1ombia) or P也rlna (a com
訟ercial diet). No toxic effects were detected. These results co
inclded with tests carried out with rats at INCAP 圭n Gua tema1a (Dr. 
Ricardo Bressani) and at Michigan State University ,(Dr. Geor草e
Hosfield) both of whom indepen謹ent1y conclqde晶 that the arcelin 
P玄otein in cooked beans is not tox1c to rats . Hu鵬an f eeding trials 
are in progress at the Univers1dad de1 Val1咎. Colombia. 
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1吐i工TEFUES

Stt且是ies on the biology. 咎。現e aspects of the ecology , and mass 
rearin囂。f whitef工 ies were in主tiated in 198忌. Both 住時已呈玉是或主

(Gennadius) and Trialeurodes vaporario~um (Westwood) breed on beans at 
CI經.主. tabaci appears ear1ier in the season and prefers to oviposlt 
on coty1edonal 1eaves whereas T. vaporariorum appears just before 
f10werinl草 and lays most of th發 e在gs on trifoliate leaves. Studies on 
the effect of planting dates and observations through the dry sea愁。n
revea工ed that the best ti甜e to sample for white flies would be 3日-35

days after p1anting on cotyledona1 leaves for B﹒身世♀主 and 冉。"主5 days 
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.. 

The 坐捏旦 work 1n Central Amer1ca was 皂白atly strengthened 1n 
1986 by the contractin囂。f an agronom圭st to attend to entomological 
studies. This will 這ssure continuity of work initiate益 previously.

1n add主tion to resistance screen主訂單， studies have been initiated on 
effect of 如te of 抖的ting; methods of me制服1月坐坐n populations; 
nursery desi缸認 and insect biology. 
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bush bean 1ines from a recurrent Be的t F巷， determiτlate J 

se1ection cycle for resistance to 旦控竺迪生坐監丘

Table 2. 

(甜ean路。f

three replications). 

(kg/出iYie1d 

且
，3
:
z
i
-
-
j
t
d

、
t
a
?這
才

% yield 100-seed 

玄eductionProtected Nonprotected (g) we圭ghtColor Lines 

9 

22.6 1440 1114 29 mottle這Re晶，絞。 177

39. 吾1824 1102 34 mott工e社Red , 17告EMP 

46.0 1674 903 25 mott1ed Pink , 179 EMP 

5舟 .31805 824 3再mott1ed Red , 180 EMP 

5會 .72025 816 38 mott1ed Re益，181 EMP 

43.2 I 再20807 33 mott1e是Red , 182 EMP 

47.8 1507 78岳35 mottled Re忌，183 EMP 

57.1 1809 77岳3在mott工edRe益，18在EMP 

57.5 17岳 37晶930 mottled Re莓，185 EMP 

49.6 1426 718 2岳Dark re挂186 EMP 

70.3 1361 在0432 mottled Re益，
1) 

BAT 1366 

eitizsii)2.eej!; 

1) 
24 68.8 1172 365 3會mott1ed Re謹，Line 

1) 
ICA Pll 

;
美
晶
，
2

52.7 971 459 35 mott1ed Red. 

435 254 LSD 5% 

17.2 22.6 C. V. (克)
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Tahle 4. 1且Ie}S of 間sist:ance to Zabrot阻 subfascia紋路拉几拉過iv.ldt值1 plant selectior田
I) 

(1敘xrratory 位甜的ior盟 ，擱置誦。f thr研 replicatior器).

we場ltl

proger可/ Life cycle adult 

• 

草

Id間毛主任臼t:!orl pa珍軒lt:s E串串β/甜ed f闖關le 〈輯用) (g x 10呵呵酬e Cl細鉗制做

GC7.佩? lCA Viboral x G 12952 4.5 9.0 47.4 位.8 28.1 Inten滋訓diate

α海-11 ICA Radi位il x G 12952 5.8 1會 .5 50.0 0.7 47.0 訊自嘲蚓iate

GG'>闢3 G 10019 x G 12891 3.8 6.3 有8.2 0.8 23.5 她悠悠tant

G 12型52 (Resistant checlü 1.6 位.6 50.3 0.9 5 ‘ 9 R值:l1月tant

cal畫:磁 (印恥eptîble checld 5.8 33.4 31.6 1.4 80.8 Sus甜可ptîble

1) 50 蟬恤Irepl:L間做隘的ted with 7 但1r of Z. 關加枷恤

• 



耳聞t F
S 
1設單s of cn爛的區的擺闊 cu1tiva:扭扭過甜滋祖sistant wild 加d棚1 鵬.teria1s e鴨11且ted for 

res給儡阻 to 是，對笠笠呈叫肘借錢 C朋dit:lros (1lE棚 of 出臨時pli臼tm明; 50 乎也 at r，耐啪

perτ'epli揖討00).

Table 趴
全﹒

:如增ltl草草您給藍色

S曲ds

1) 
Classif說at:loo

晶全.t1t

(g x 10-毛
組u1臨/Pods 

S甜吐perf，冊為ted 與rf甜苦ltedPare民主sI如Itif:L闊的.on

州﹒ I 1.7 0.5 20.2 23.8 Bi\T 127冉 x G 12952 22P2 

I 1.會0.4 19.4 21.6 必費P 84 x G 12952 宮室P5

主1.6 O.主15.9 19.2 Bi\T 1274 x G 12952 22P35 

工1.7 0.4 1晶 .317.7 G 12891 x G 訟01715P19 

I 1.6 0.4 17.4 1堯 .3V 79020 x G 12於1在P14

R 1.9 0.3 12.6 13.5 G 1必91 x G 俏。1715P35 

R 1.4 0.2 14.8 14.2 但es切關It check) G 12952 

R 1.7 0.3 14.5 12.2 {很船istant cl器CI<，)G 12891 

R 

s 
1.6 

2.4 

0.1 

1.1 

8.1 

37.4 

6.2 

先6.8

〈知sis個lt ch軾賞。

(印且叩tible cl祖ck)

(包揖ceptible check) 

G 1001會

V 獄Xl30
•• 

s 

峙
，S

AMV l 

2.4 0.9 25.7 35.主

1) 
I 總Inte閥割iate; 說但幸自ist都It; S ~說是叫咱ptible

V79020 

• 
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Ovipositíon of 全區旦旦吼叫asciatus on seeds of varying Table 8. 

to 

test/means of 16 rep酬

infested with 9主

•• 

1;533311: 

levels mixed in e有ual a蹄。unts

(free-choice 
e z 

nu ot --x ti aom lfs unn nYAQ oe 
n
y
a

』
s 

吟
，
恥

背
&
伶
》仇

υ

鈍
，

o

a
'
'

，
一

s 

en to ai y
斗

#
ι

ua 
時

e

g--1 81 
and resistance sizes 

paiγ5/replicat: ion) • 

100-see丑

E聽聽sl% seeds wei露ht

(底)

Characterist主cs主cce話sion
t
8
4
7嚀
。
j

移eedw主t:h egg發

17.8 a a 
) ,-7 . nwJ 

仇"
J

45.0 suscept主bleCultivated. 在 36

5.1 c 91.4 b 24.0 susceptible Cult圭vated ，Pijao 

9.3 b 99.0 a 21. 0 susceptible Cultivated , G 025在9

1. 8 d 72.5 c 15.7 intermediate Wi1蓮，12924 G 

0.8 e 43.4 挂14.0 intermediate Cultivated , 14P18 

0.1 gh E 9.7 10.1 resistant Wil益，12891 G 

0.4 f 25.5 e 10.0 resistal芝tCultivated , 益P14

0.7 e 3串 .9 d 10.0 intermediate Cult主vated ，3P4 

•• 

IAvi--711 

0.2 fg 15.6 f 8. 再susceptible Wil位，10011 G 

0.02 h 2. 冉 h7.3 resistant Wi1d , 12952 G 

0.1 gh 7.2 草6.6 intermed1ate 日ild ，11051 G 

0.1 gh 話 .7 g 高 .7suscept1ble WUd , 12861 G 

:1:1::262;1: 

1etter are not significant1y different 5a訊e
I} 

Means followe是 by the 

(U恕。-5% 1evel at 
• 
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• 
Table 10. Seed penetration by first instar larvae of Acanthosceli是es

史悠泣皆知 an F
2 

population simulated by mixi時 accessi。他

of varying sizes and resistance 工evels (m隱aans 16 replica-

tions/600 see桂s/accession infeste過 with 60 pairs!replication). 

Accession Characteristics 

100-see是

wei在ht

(g) 
4 

% seeds Perforations 

perforated seed 

A36 

e 

Pijao 

G 02540 

14P18 

15P19 

3P4 

G 10011 

G 12952 

G 12草88

G 10007 

G 10019 

G 12861 

C冶ltivated ， susceptible 45.0 

Cultivated , su發ceptible 24.0 

Cultivated , suscept主ble 21.0 

Cultivated , intermediate 14.0 

Cultivated , resistant 12.0 

Cult主vated ， intermediate 10.0 

留ild ， susceptible 

Wil益， intermediate 

留ild ，主τltermediate

Wil謹， resistant 

幫ild ， resistant 

Wild , susceptible 

8.4 

7.3 

6. 會

6.5 

5.3 

4.7 

1) 
在3.7 a 

69.7 b 
岳1.告 c

48.5 d 

32.7 e 

51. 4 d 

20.9 至

16.0 f 

岳0.2 c 

21.0 f 

31. 0 e 

11. 0 g 

1.70 a 

1.02 b 

0.92 b 

0.5事 d

0.37 e 

O. 岳 7 cd 

0.22 f車

0.15 gh 

0.72 c 

0.21 g 

0.32 ef 

0.11 h 

1) 
Means fol1owed by the sa血e letter are not significantly different 

at the 5% level • 

• 

• i l i 
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T磊b1e 12. 1且le1s of 控sis紅紅lCe to .Ac.antl睡脫el組峙。，btec訊臨臼 1訂制單lected for arcelin 

C曲tents at 紛睡法liversity of 級民油器鈍。但誼疇。f five repli間.tioos; 50 

冊。dsl血pli.cation，訂怪自ted with 11∞時掙扎

1) 
Rat設有5

Wei串'þtl

臨終lt

{斜的
U.fe cycle 

(d勾心

Z lα}-g鹼挂Ar:ce泊n

。閻健rget駕~e鴨綠ltC研\tentsL設單

s 2.3 bc 39.1 c 
1
, 勻

，
』

a ，
你
可

. ，
“
可

7
, 34 + 859446-啥7 (討nto)

5 2.6 a 33.5 e 話乳白 a 37 8594有恥59 (P怨怨7

85943售價11 (Pin臼)

告59446詛咒。拉扭)

5 2.6 a 33.5 e 85.6 a 34 

$ 

s 
5 

$ 

2.3 b 

2.6 a 

2.6 a 

2.2 c 

38.6 c 

33.7 e 

33.會 a

42.9 b 

65.4 ab 

84.6 a 

85.4 a 

53.毛 b

34 
3岳

24 

17 

+ 
85必4級8 (凹ntol

里:-148旬的做訟

+ 8594在5-20 (Red) 

G 12952 (R臨. cl睡ck) R 1.1 挂51.7 a 1.6 c 5 

s 2.4 b 36.0 d 7串“Oa50 cal全盟(敘腫﹒ d閥1<，)

1) 
R= 話s1臨時; S = Susceptible 

見泓副仙晶甜均由眼 le如臨 not 句法icant1y diff叫t at 枷 5%
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Beans are sink limited , and th認s there is 1主ttle relation between 
pod set and 1eaf area (a measure of source strength). 

B) 

Beans are sou主ce 1imited , and thus there i8 a strong negative 
correlation between pod set and leaves remaining at maturity. 

C) 

• 

1n Figure 1 , data for 1e忽f weight at maturity (relative value a8 
fraction of total plant dry weight) V$ reproductive dry weight 
(relative value inc1uding weight of POd8 removed durin車 depodding) are 
seen to support hypothesis C. This conc1usion was furtherτeinforced 
by s1觀主lar results obtained with BAT 881 , and by the apparent 
insensitivity of the results to the three different dates of pod 
removal. The principal doubts concernin草 the hypothesis are how 
closely the results reflect patterns of N mobilization , and whether 
bean 嘉軒lOtypes ex主st (such as supposed "non-senescing" lines) which do 
尬。t show this pattern. 

τhroughout these experi相ent忍 an益主ndeed 組ost bean yield trial錄
a t CIAT , lodgin草 has been a severe confound主n草 factor. Althm呆在h

lodgin草 was shown to be i祖portant as early as 1976 (197岳 CIAT Annual 
Report) ，每ubsequent progress 1n reduc1ng lodgin草 has been slow. A few 
erect lines are moderate主y lod囂ing resistant , but there is much roo聽
for improvement. To better understand the effects of 10dg主.n窮， future 
denslty and nitrogen exper主ments will 主nc1ude treatments usin草

artificial supports to m1nimize effects of 10是草1ng. At the same time , 
the need to continue search1ng for erect , non-10丑惡ing 11nes 主g

apparent. 

e
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A. 
1n the pas t year , th主s search was begun by v1sua11y selecting 

prom1s1ng mater1als in breeders' nurseries and the V霄，被lere plants 
are 器官own 的 0.6 敢 spac~~s ﹒ Selected 11nes were then yield tested at 
0.3 m w主th 30 plants/m~ populations. Yields at 0.6 m either 1n 
nurseri企s or yie1d tr1als were cons1dered irrelevant since it 15 
presume是 that ability to y1eld at O. 岳 m r忽sults from a level of 
vegetative vigor that may be detrimental at the 0.3 m spacin車

Promising materials from the yield trials at 0.3 m are listed in 
Table 3. 

1n the domestication of many crops , increased or惡an s1ze has been 
associated with greater tissue cell size. However , greater cell size 
has a150 been linke社 with undesirable characteristics such as reduced 
drou在ht to1erance and 10wer leaf photosynthetic rates. Thus cultivar 
differences 1n cel1 size 鎧主ght explain lower yield potential of large 
seeded bean cultivars. To test whether see挂 size and t圭ssue cell 
sizes were correlated in beans , ce l1 sizes in various tissues were 
me阻ured 約 15 bean access!ons , inclu挂ing two of 臨的sp. 坐位扭扭扭Z

with very small seeds (工ess than 0.05 g). Cel1 忍izes were estimated 
as approximate volumes based on w1廿ths and lengths of cel1s 1n cross 
section. The results bore out the expected relation although 
exceptions occurred (Table 4). The negative correlation of pal1isade 

See社 s1ze effects 
4 
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yie1d reduction. To better understand the 1i甜itat圭ons of ear1y 
varieties , and to identify parameters to increase their yield 
potentia1 , a growth ana1ysis of 16 囂enotypes of varying maturity was 
carried out 主n two distinct planting seasons. The first season 
(Experi祖ent A) can be 忌。scribed as suboptima豆 ju挂韋ing from the 
overa11 perfor盟ance of the materials (Tab1e 6) , while the second 
season (Experiment B) was near optimal (Table 7). Thus the 
conclusion翁 are based on two contrasting seasons. Parameters measured 
inc1uded 約ize (eg . leaf area 主犯dex - L血1) and efficiency (e草﹒ crop 
growth rate - CGR). 

The yie1d圭室主思 advantage of 1ate materials was a喜事in confirmed , as 
the co玄relation of days to physiological maturity (DPM) and yield wa9 
sign生ficant in both epochs (r 岳7** and .57* , A + B). Likewise. 
parameters of size were 草enerally corre1ated with both DPM and yield 
(Table 8). Fro聽 this one 種ight conc1u挂e that yield 1s basically a 
function of size , or source capacity. This may have been true i貌

Experiment A, but , in Experi珊ent 盔，攏。st early 草enotypes approache益。r

attained an LAI of 4 (usually cons主是ered optimal for beans) , whi1e 
1ate genotypes exceeded the leve1 considerably. In Experiment B early 
materia1s were not limite謹 90 much by size (th1s bein串 near optima1 
for LAI) but rather by the availab1e per宜。是 for g室。wth.

eoFa 

i::jilli;jij: 

1;1:141i;:j{j 

Focusin霞。n the div1sion of the growth cycle lnto a vegetative 
pe主io位 (days to flower - DF) an是 a reproduc t:ive period (pod filling 
per10d 盼 PFP) ， it appeared that the length of the PFP is more critical 
in determinin鑫 yield. The corre1ation between DF and y主e1d was .40 
and .37 (A and 章， τespective1y) ， whi1e PFP and yield had corre1ations 
of .74女會 and .61* (車司令 B) • 工n terms of yield components , PFP 世ay have 
on1y a sli皂ht effect on see在 per pod (r .19 and .43 ，在+ B) but 
contributes more to see益發ize (r = .53* and .5堯舜) • \fuen these 
components were mu1tip1ied to 車ive a component of yie1d per pod , the 
correlation with yie1d increased to .73** and .70**. 1n other word怠，
a 10nger pod filling per主od resulte是 in better fille益 pod紹， as would 
be expected. The imp1ications of this for increasing yield with a 
minimal sacriflce of earliness , i8 to search for ear1y f10werin皂

materials with a 10nger PFP. 

a，
1
1
1，1
2
2
1
8
z
e
d

、
安

Efficiency paral還eters measured inc1uded several growth rates , 
yiel忌 Iday and harvest in是ex. The early materials showed an a是vantage
principal1y in Experíment 器 io Net Ass圭訟i1ation Rate , a measure of 
growth per unit of leaf area. This , again , was due to excess主.ve T,A1 
of 1ate materia1s in the second study , which 10wered their apparent 
effic主ency. ln other parameters measured , early materials were not 
necessarily supe言ior. lndeed , in yield/day and harvest index early 
materla1s were inferior in Experiment A. This is contrary to what 生s

often ststed about ear1y genotypes. 

4 

on crop growth rate was 主電路 re1ative 
d生1thou草h LA1 increased several fo1d in 

increase/day incre誰sed on1y 19 to 55萬
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to 40 days. 
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prob1ems , yleld lncreases of up to 15% were obtained by 是al1y tr1pp1n囂
。f open flowers (Table 10) , Apparently natural polllRation 18 
deficient in certain condition!事， but the pheno睡enon is hi草hly
Var主able.

yie1d Jlotentia1 

There is considerab1e diver囂ence of opinlon on the practicality 
of increa聽主n草 y1e主d potentia1 through individua1 p1ant se1ecti。霞，

part主cu1ar1y ut111zin囂 criteria such as harvest in益ex or plant dry 
weight. To test the effectiveness of such strategi。怠 lnd1vidl五a1

se1ection怠 were perfor祖ed 1n six F 2 popu1ations of 81費a11 ， cream an益
基lack seeded parents. Tab1e 11 present8 seed yield移 of resulting F I. 

progenies. V主sual selection a10ne produce是 no improve摺ent over rando益
se1ection in the F~ ， and harvest 1ndex a1so appeared ineffect1ve as a 
criterion. In confrast , combined measurements of plant dry wei草ht and 
yie1d per day resulte是 in increases over rando租金election 1n 5 out of 
6 cro悠ses ， the one failure occurring where only a single plant show主室主皂
both high dry weight and yield per day was obta1ned. These results 
demon移trated that 1n益ividual se工ection in F? 15 a promising technique 
if quantitative criteria are used. 戶
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(as urea) 
start主ng
BAT 8話 1 an是

nitroge挺

直renches

of línes 

applications of 
20 kg/ha 稽髓。11

Data are means 

Yield response to split 
applied weekly as 10 or 
30 days after planting. 
A 83. 

τable 2. 

吧
，

住區世iNitr。但五三班主ied
10 20 G Row spacíng (m) 

--“-“ω---_....-也--也kg/ha叫也----叫“---_...._---

2220 2280 2450 位 .3

2230 2230 2070 0.6 

NS 
NS 
0.001 

Level of s主gnific怨言lce of effect: 

Distance 
Nitrogen 
Distance x Nitro草en
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Table 4. Correlations among seed weight , cell size in various bean tissues , primary leaf area , and 
principal components estimated from tissue cel1 sizes. Data are for 15 accessions 
incl吋1時 two of 閥bsp. 且也扭扭盟章﹒

See益

weight Pollen 
Root 

endodermis 
Hypocotyl 

endodermis 
Guard 
cell 

Pal1圭S.

meso. 

Pollen .71** 

Root endodermis .81** .64** 

Hypocotyl endodermis .18 .33 .36 

Guard cell .67** .29 .28 呵-.35

Pallisade mesophyl1 -.65* 聶9** 旬 .6臨* 耐 .59* -.08 

Pri酷ary leaf area .88** .84** .7串** .29 .38 耐 .78**

1st princ1pal 
component -.91** 恥 .48 -.50 -.25 -.25 .46 

2nd principal 
cα祖ponent .28 .00 -.05 位 1* -.63* .32 

*,** Significant at the p =0.05 and 0.01 levels respectively. 
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T被注，e 6" 從開thar吋 efficiency 間團甚至ters f前 16 啟富的句間間司pre附t台灣 a r甜幣。f 的s to IMturity. Elq:陪rlI輝主t !鬼，

紋路/ S臨/ GI Y刃到1J/ α::R α::R α::R N島亞

Ger田type DF 路嘻嘻 海? PLTI PLT jl(]J 100 s 說I yll里D 品位 20 d 30 盧 l,ú d 30d 

days days days 發1"2 Z kg伽-1 kg/ha-1d-1 單mm2dml 伊Iw2aml 伊通 gm-2d-1 

G 3017 29.2 57.3 28.2 13.9 10.3 3.88 1位 .3 58 車72 15.5 4.61 4.85 2.58 3.會5

pa棚 de 法研 30.5 57.5 26.9 12.8 8.3 3.72 15.8 53 510 會.1 3.95 4.95 3.22 4.61 
Rabia de (誨的 31.4 的.3 28.9 14.1 11.1 4.20 17.7 56 使)() 16.2 5.92 7.49 4.93 再.會9

法揖tar 33.8 台0.4 26.6 14.5 9.0 4.18 15.2 41 723 11.8 4.25 也 .61 2.93 3.65 
G28串串 31.單 62.9 31.1 13.3 8.8 2.92 3位.0 55 的4 13.7 5.64 6.63 5.23 4.36 
瓦紛I 145 37.7 63.2 26.5 14.4 10.1 3.73 14.8 5岳 983 15.6 5.55 6.87 4.48 4.58 
誨阻=1 33.5 再3.9 30.4 13.5 7.6 3.62 21.5 53 包車 13.2 5.14 5.62 再.57 3.13 
Rojo de S磁a 38.0 64.3 26.3 11.8 10.9 3.57 23.3 54 901 14.1 惡 .34 8.56 6.27 4.46 
XAN 112 3屆.1 65.2 29.1 12.2 10.品 3.59 17.5 51 750 11.6 4.65 6.05 4.69 5.11 
Rojo 均c:lor祖1 37.2 6毒 .9 27.7 12.1 9.6 3.48 16.0 55 679 10.5 丸。5 4.5屆 3.39 3.34 
BAT 41 35.6 64.5 28.8 13.6 8.1 3.70 13.8 4會 823 12.8 4.77 5.60 4.19 3.65 
去J 8• 7 36.3 “.2 

2會 .9 13.5 15.0 再 .80 17.3 57 1555 23.3 再.99 7.% 8.47 5.20 
BAT 軍泊 35.9 68.1 32.2 15.0 15.1 5.07 17.8 惡1 1887 27.7 6.76 9.99 9.03 5.53 
Negro 絃誼民. 81 3會 .2 70.0 30.9 14.7 11.7 4.91 17.8 54 1315 18.9 4.80 6.事2 益 .19 5.06 
I(放峙揖t路1 39.5 72.7 33.1 12.8 11.4 4.51 14.2 50 941 12.8 5.58 8.58 7.95 5.21 
A 321 藹.2 73.9 35.7 15.4 11.8 4.37 32.9 62 2445 33.1 6.23 9.14 9.68 4.01 

x 35.2 64.7 29.5 13.6 10.6 4.02 18.會 54 1錢i8 16.2 5.20 6.77 5.49 4.43 
D.E. 3.2 再.8 2.6 1.1 2.2 皂.59 5.5 5 503 6.6 0.84 1.72 2.24 0.74 

Corr. wi公3

S揖'<Ì\ole增lt 0.49 0.37 0.42 

t;5 
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Table 8. Correlations of growth a四d effic1ency parameters with days to phys圭ological maturity and 
y主eld in two planting season給.

Character AU 
可
L

e a
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n
M四

位
刪

m
可

4.arm e
“ v

h削

E
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啥
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SA 

B
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Y

φ
 
•• 
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nm 
e

一
經
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4zLam r-
a
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days k串Iha 是ays kg/ha 

Max主制um total dry wei草.ht (81m2) 0.79***+ 
0.60* 

0.8岳***

0.76** 

0.55** 
0.59* 

O. 益串**
0.74** 

0.52* 
0.15 

0.79*** 
0.54 

0.58* 
0.28 

0.25 
0.05 

0.67** 
0.42 

0.28 
0.04 

0.61* 
0.31 

0.87*** 
0.81** 

0.83*** 
0.62* 

0.21 
0.07 

0.83*** 
0.59* 

0.35 
0.40 

0.78*** 
0.51 

Yield/day (k草!ha/day)

必
"
也

a
n

4萬
*
*
*
*

4
鴨
扎
實

*
*
*
*
A
W

61793780759938GJ8411673 
6
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a
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惡
毒
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也
可
長

v
5
4
0
7
5
n
v
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2
2
3
1
4
7
5
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的
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耐
也
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0.87*** 
0.81會*

0.72** 
0.41 

0.21 
0.05 

0.81**袋
。.岳5*

0.29 
目。 .12

位 .6再*袋
。.在2

T.eaf area duration 

Total nodes at maturity (n/m 2) 

Maximum stem length (c輯)

MaxiI重um height (cm) 

Maximum total leaf area (由21m2)

Hsrvest Index (克) 0.64** 
0.40 

0.75會**
O. 岳8*

0.30 
0.44 

昏 .50脅

。 .60*

0.7再**
0.35 

0.1會
0.39 

0.21 
0.57 

偷告 .19

O. 舟。

0.18 
0.65* 

O. 臨 1*
0.12 

Crop growth rate (g/給2/晶袋y)++

Net assimilation rate (g/mZ/day) 

Relst1ve crop growth rate (gl在Idsy)

Grsin f111 per主od (days) 

*, '"袋*** significant at p s 0.05 , 0.01 and 0 ， 001.1evel緣， respectively. 
+ ~eper data repr~~e~t c~rrel~tiçns bas~忌。n a11 16 草enotype筍 Lower data represent correlations on 

!2-genotye~s ， -elim~重，sting the 4 considered to be lãte mãturing. 
++ Rates at -.30 days af ter eiñergence. 



to 
of 

10. Response of y主eld in four bean genotypes subjected 
art1f主cia1 trippin惡 of flowers durin草 first 10 days 
flowering. 
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-o -Fiu Yield 
Control Tripped Genotype 

心2
-----仰---訟 ，叫“--叫棚、編叫-------k惡 /ha---------

1370 1150 2舟502430 477 車主T
• 

1590 1500 2串902510 1481 BAT 

270 2再8157位1360 Diacol Cali祖a

600 5島。1390 1400 1540 G 

5i臣nificance of 

effect of: 

.05a .01 Treat臨ent
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Table 11. Àverage see是 yields (惡Iplot) in Fλ pro臨別1ies fro!樂 F? indivi是ual selections based on different 
selection cr1teria. HI = Harvest可lndex; DW Plant~Dry 腎eight; Y!D 寫 Y主el是 per Day; 
Vis. 需 Visual Àssess臨ent.
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刪

F
M酬

e-lEg e-s-v 
Random 

(F 2) 

Parental 
拉拉坐

Female 設ale

3 
Y!D 

主 429 x XAN 112 266 312 283 270 287 258 2在8 256 
(20) (10) (3) (62) (1 3) (55) 

À 429 x Chichicaste 238 371 248 292 319 291 234 268 253 
{惡} (1) (20) (1) (在1 (4) (58) 

蟲 429 x Pata de Zope 258 2岳重 269 258 317 264 268 259 
(1 6) (9) (23) (2) (4) (54) 

DOR 41 x A器uascal. 92 250 247 247 221 292 245 399 201 
(3) ( 1位子 (1) (1) (2) (5略)

A 429 x Pecho A路arill。 253 253 263 282 257 268 258 
(21) 〈雪} (128) (9) (55) 

血 429 x DOR 44 237 2惡3 262 273 32惡 254 268 355 
(22) (10) (已3) (5) (1) (56) 

e • ., 



• 包公品泣m 加t瞞自lleaf aOO醉必合亨瑞滋滋lts of plants of G 銘23 自pr臨騙到d r訟ativeFigure 1. 

加強必min p:xl配t 幻滅uced by de阿釘匈缸閣制間站切 total plant 的祖ght.
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5. Photoperiod-Temperature Adaptation 

Routine screenin草

Evaluation of photoperio社 response of flowering screening has 
continued at Palmin益， using artificial 18 hour daylengths to 是e1級y

flowering (see 1977 CIAT Annua1 Report). Approximate1y 600 germplasm 
access10ns were eva1uated in 198岳 as part of cont圭nuin島 efforts to 
characterize responses of germplas罷 1n d1ffereτlt bean product1on 
reg1ons. 1n re怠ponse to 1nterest in the use of 1nterspecific crosses 
to introduce des1rab1e character1st1cs 1nto 拉坐坐站立史包泣起 70
accessi。他 of three other 毀盟扭扭呈 spec1es were a180 evaluated. 主.
經坐立已封里的社 E﹒認錯且說呈 we時 notable for their hi草h levels of 
sensitivity (Tab工e 1) , sug在estin惡 that sensitivity 1s a co臨目on
ancestral trait. Work with interspecific crosses shoul是 anticipate
prob1et控s with photoperi。這 sensit1v1ty.

Long day response of flower生ng

The typica1 short day response of bean cult1vars makes it 
d1ff1cul t to exploit de工ayed matur1ty as a route to hi島her y1e1挂s

under tropical cond1tions. However , a few studies have su藍藍ested

poss1ble long day responses 圭n certain cultlvars. With such a 

• 

、

response , the short day1engths of tropica1 areas shou1d de1ay 、

flowerin膏 thus causin惡 1ater 認aturlty. Comparison of five b1ack 
seeded indeterr昆主nate lines selected for 這iverse reaction to 
photope吉iod suggested a long day response for 11 vs 15 hour treatments 
(Table 2). Although de1ays were only of three to six day憊， th1s 18 
suffic1ent to increase y1eld signif1cantly. However , attempts to 
further demonstrate a long day response using the conventiona1 
感creening system fai1ed. 1n ev敘luat1ng over 20 materia1s which had 
previou為ly shovm hastene挂 flowering under the 18 hour treatment , not 
one material showe桂 this response 1n thls year's eva1uations. 
Apparent1y , occas10nal f圭eld evaluations suggestin臣 a 10n車 day
response 91訟ply 玄eflect mea悠悠rement erro宮 1nherent in the screening 
system. 

說泣乙且皇之 effects on 批閱 elongation 、

Although bred lines perform we11 in monocu1ture in Central A咽erica ，
there 1s ev1是ence that some 1ines are less we11 adapted to second 
semester relay cropping with I蠶aize. A possible explanation 1s that 
bred materials 1ack a short day response for stem elongation or 
climb1ng ability. Testing this , five b1ack seeded 1ndeterminate 
cultivars were grovm under 11 益nd 15 hour day1ength紹 and stem 
e1ongation was measure桂 at 29 days. G 29會7 an是 DOR 是4 ， mater1als 
which perfor官1 well in relay , showed the greatest d1fference 1n 
elongation (Table 3). A subsequent trial of 11 hours 11ght w主 th or 
w1thout a 0.5 hour re岳王19ht treatl每ent as a night break resu1ted in 
similar responses , suggesting that the respon發違章 1移 phytochrome 
re在;ulated.

13岳



acutifo工ius ， P. Photoperio桂 response of flowerin草 in P. 
coccine悠悠， and P. lunatus. 

1. Table 

• 

。f:entries with response 萬umber of 

Total 8 7 岳5 4 3 2 a l 

20 18 G 1 G 。1 。G acutifolius P. 
4 

30 2會。1 。G 。。。coccineus P. 

20 10 8 1 G o 自2 7 lunatus P. 

a photoperio益 respon億e class where 1 = 0 to 3 是elay in flowering under 
18 hour day1ength , 2 彎路 4-9 day , 3 = 10ω19.... 8 = no flowerin草 at 
100 days after planting. 

in growth 16 hour 這aylen島thsan是11 Days to flower under 
cha誼尪er.

2. Table 

e 

Delay 15 hours 11 hours 

-----------耐嘟-----days蜘i帥------闖闖闖耐------

“ 3.5 
喲吾 .3

0.0 
4.7 

-3.5 

再0.5

在1. 7

33.8 
45.0 
40.3 

4在 .0

47.0 
33.8 
40.3 
在3.8

G 5474 
3哲息。-11

G 2嘗嘗7
G 17岳50
DOR 品4

a 

of Var圭ance:Analysis 
F 

0.7再

4.32 
15.'年 1**

Daylength 
Cu工tivars

王nteraction

137 

level. ** Significant at p 都 0.01



Table 3. Stem 豆ength of five 2型 day old cultivar怨怨.n挂er two 
daylengths. 

Cultivar H hour 15 hour Len草th Chan草e

縛-------*幽翱鴨-------cm--棚--------偏偏偏----- -%-

G 17惡50 112.3a* 105.2a -7.1 -7 

G 2997 串7.8 b 57.0 b -30.8 “ 54 

DOR 44 63.3 c 46.2 b -17.1 -37 

G 5474 40.2 是 晶晶 .7 b +6.5 +1主

JU 80-11 32.2 社 2惡 .5 b -5.8 制22

* Values followed by the same letter w主thin a col位激n do not differ at 
the p = .05 by Dunca緣 's test. 
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Inducln莖 flower圭ng 1n Andean cult1var9 

Use of Andean germplas田 in breed1n窮 programs has been h主lI.dered by 
fai1ure of 90t滋e acces5ions to flower in environ認ents w1th hi草:her

temperatures or 10ng photoperiods. Studies of photoperiod r !,sponse 
sug車este是 that flowering m1ght be induced at CIAT Palm1ra (24-C 孤ean

temperature) by use of very short photoper1ods. This was borne out 1n 
a comparison of f10wer1n缸 in five bean cultivars. ln the cúntrol 
conditions consisting of natural daylengths and ambient temperature , E 
605 and cv. Mort圭亞o did not flower , but w1th a six hour day1ength 
(ach1eved by movin草 pots between a darkened roOl麓 and an open a1r 
patio) , they f10were通 in 41 and 40 是ays respectively (Table 在). Pod 
set was ade屯uate a5 compared to the other cultivars , su在ge發電 1ng that 
possible prob1e訟s of pollen infertil主ty or other adverse affects of 
wa當祖er temperatures were un1祖portant. A subsequent experi盟ent has 
shown that two weeks of short day treatment resu1ted 1n flower bud 
for盟at10n ， but the bu益8 failed to develop further. The techn1que 
shou1d a180 work for 甜ultiplication of photope室iod sensit生ve materials 
under quarant1ne conditions 1n warm sites. 

4 

再. Flowering and pod !三et of five bea訟 cultivars under natural 
and six hour day len草ths at CIAT Palmira. 

Table 

• 
i v a r 

Diacol 
Andino 

C u 1 t 

IC血

Tundat還a

Diacol 
Calima 遐ortiñoE 60S Treatment 

。40 
37 
31 

8 
41 

42 
36 

。
'
?
'

?
即
呵
，
&

Days to flower: 

Control 
6 hour daylength 

D 
9 

13 
14 

。
13 

10 
16 

I 在

12 

Pòds per plant: 

Control 
6 hour daylength 

看，

139 



6. Drought Tolerance 

Screening for drought tolerance 

During 198吾 emphasis was 在iven to yield testing promising 
germplasm and the first material移 bre挂 at CIAT specifica11y for drought 
tolerance. Preliminary screening was perfor臨e這 under mild stress in 
the f1γst 5e訟ester ， while except1onal1y dry weather (less than 30 mm of 
rainfall from establishment to 訟id-pod f111 at both Palmira and 
Quilichao) permitte丑 evaluat10n undeτhigh levels of stress in the 
移econd se!發ester.

• 

In Stage 1 screening (156 mater1als) , the 訟。st striking result was • 
the outstanding performance of three P. acutifol生us lines supplied by 
the Univ盯sity of Californ圭a at Davis…行茲在可τ于一The fact that they 
gave the highest yields at both sites was a clear de羽onstration of 
their drought tolerance. Part of their super主ority is un謹oubtedly due 
to their extreme early maturity under 通rought. There re觀ains the 
question of whether the1r very sma l1 seed size (less than 0.1 g) 18 
somehow related to 訂閱單ht tolerance. Given known correlations between 
seed size and cel1 size , and ce1l size and drought to1eranc包， it is not 
unlikely that 如酬 portion of the to1erance of 坐坐立拉起呈啞的前主als

wou1社 be 10st 主f incorporated into materials with large seeds. 

Severa1 materlals hred for drought tolerance outperformed the 
to1erant checks BAT 477 and G 17722 ln one of the two sltes , but on1y • 
TY 3331-1 was sup能rior at both sites. Th1s is consistent w1th prev10us 
i祖pressions that 習hi1e conventional yield breeding w111 permit 
incorporation of existin草 leve1s of to1erance into different 草enetlc

backgroun是s ， achieving increased 1evels of to1erance wi11 prove very 
challenging. 

Stage 2 screenin革 (7 2 lines) in是icate是 that RAB 141 副主d G 24在7
were particularly promisi反革 (Table 2). Attempts to i是entify 1arge 
seeded materials with good to1er怨言lce 宙ere not successful , and the 
proh1em of i社entifying materials w1th outstandin草 tolerance at both 
sites was a180 obvious. 

Materlals from Stage 1I screenin臨 wi11 be used to fórm a new 
international drou在ht yield tr主a1.話。，wever ， given the i揖portance of 
1oca1 adaptation note垂 in the previous internationa1 tria1s , it is 
expected that national progra認s wi11 place greatest emphasis on 
deve工oping strategies for selecting for tolerance un謹er their 10cal 
conditions. 

1Jrought tolerance !益echanisms

Given the i惚portance of local a電laptation in deter田ining 1evels of 
drought to1erance , increased i組.portance has been given to aidin聽
national programs in inve想tigations of to1erance mechanis磁s. Tria1s 
were visited near Goiania , Brazil (C荷PAF) and Duran囂。， Mexico (1輯工FAP) • 
Basic patterns of response of leaf water potent主a1 ， stomatal 
conductance an挂 canopy temperature in Brazl1 were s主觀i1ar to those seen 
at CIAT stations , with stressed plants showing a 1a室ge (她 1.0 MPa) 
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m1d楞是ay depress10n 1n water potentia豆， acco器panied by elevated sto揖atal
resistance and canopy temperatures. 1n contrast , under the co說是itions
1n Durango , stressed plant總 showed on1y a 帥0.1 to -0.1 MPa drop 1n 
potential , whi1e non儡stressed plants reached -0. 岳 MPa. Sto血atal

resistance and canopy temperature in drought plots exceeded 
non-stressed plots. Apparently cu1t主vars adapted to the Dura1主go area 
follow an extreme strategy of water conservation at the cost of 
minimizing photosynthesis • 

• 

;ieizFZeb98.::it?) 
The surprising performance of the three P﹒設控系拉拉立 11nes in 

routine 怨creen主ng emphasized the importance of understand1n皂 the va1ue 
of earliness in drought screening. Data for days to flower and 
maturity were ana1yze是 for screening trials fro1建 1983 onwar是 (Table 3). 
Although earlines發 was advantageous in the majority of the trial怠，

strength and direction of correlations varied 草reatly.

141 

i
i
-
-
t
f
也
#

?', 

1

步

t
f
;
i
z
a
2
z
a
i
-
-
!
!
v
j

:
p
e
s
;
;
2

、4
1
1美2
1
.



for drought lines) (1 5是1 sc主eening1n Sta揖eBest entries at Palmira and Quilichao 
tolerance. 

1. τable ... 
令一，

Çu i11chao Pal祖1ra
8位ometric

mean Matur. Yield Matur. Yield 
Seed 
s1ze Line 
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1I screening for drou皂ht tolerance. entries at Palmira and Quilichao in Stage Best 2. Table 

些旦控設立Palmira 
Geometric 

mean Matu言，Yield Matur. Yield 
See是
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kg!ha 是ayskg!ha days kg/ha 
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• Table 3. Effectiveness of earliness as a source of drought tolerance 
as judged 忌y correlat主ons between yiel這 an垂 days to flower 
or maturity. 

Trial Site 
Mean 
yield 

?這o. of 
entrles vd 

A
U
戶
令
恥

，
立
-


e-r -lFU 
V
J繭
，
益
，

ma 
h-HR 

會
E
b
m

2
.志


nw: 1

戶
y

ewe r-w r-o 
o
m
弩
之

ρ
b
m
u
z
 

晶晶 27 Palmira 1650 72 “ .21 -.39** 
8450 Palmira 1320 144 但 .20* -.22會

、
8446 Pal，位ira 1080 72 -.04 耐 .18

8447 Quilichao 820 72 .22 -.17 

8520 Palmira 600 72 .17 .30*袋

8521 Quilichao 2200 72 .40** .08 
8535 Palmlra 2160 2品。 .14 -.24* 
里 53岳 Quilichao 2440 240 .21* .29** 

思618 Pal研ira 440 156 明 .3串** -.51*禽

861 型 Quilichao 240 156 -.38*女 -.53** 
8620 Palmira 510 n ω.03 - .11 
8621 向ui工ichao 320 72 -.42** -.34** 

、

舜.** Signiflcant at the p=0.5 an丑 p=0.1 leve工s respectively. 

、
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To1erance to Aci譜 So11s

Durin在 1會8忌， screening of advanced 11ne戀 for efficiency at 10w 
leve1s of P and for to1erance to high 1evels of 主工 saturation (over 
50%) were continued. A rev1忽w of 是ata from e1草ht y色ars of screening 
indicates genetic variab1lity of bea室主s for these two characteristics 
is 10w, thus explainin單位ifficult1es in obtaining 1ines outstanding 
for these characters. Furthen盤。re ， the data suggest that efficiency 
a室主d to1erance are deter羽ined by separ組te mechanisms. 

7. 

The principal 草roup screene是 in 1會86 was compri移ed of sma11 black 
and red seeded 綴aterials of growth habit types 11 and 111 which were 
adapted to Central America an謹 the Caribbean. 1n ad是itio訟， 1ines 
having growth habit type扇 11 and 1II fro盟 the 198再 and 1985 EPs were 
eva1uated. 

' 
‘ 

tons/ha 

fo110wing treatments: 

No stress - 120 kg/ha of P as Triple Superphosphate and 2 
do1omitic lime. 

the Screening cons1ste是 of

1. 

ton/ha 1 and Superphosphate Tr1ple as ? 。 fP stress - 12 k島 /ha
dolo誼itic 1ime. 

2. 

A1 stre發s - 60 kg/ha of P as Tr1ple Superphosphate and no 
do10mit圭cli盟e (90i1 ana1yse訪 in是icated that residua1 effects of 
previous applicat10ns of 1i甜e were sufficient to maintain A1 sat
uration near 50% at the onset of the experiment). 

3. 

Applications of nitroge訟， potassium , su1phur , boron and zinc were 
provi通ed at 1evels suff主cient to ass也re they were not 1i頭iting factors 
durin耳 the experiment. Standard checks used were the Brazi1ian 
cultivars Rio Tiba車i (growth habit 11) and Carioca (growth habit 111). 

Tab1es 1 an社 2 present 給aterials outstand主口車 for P effic圭ency of 
揖rowth habits 11 and 111 , respective1y , while Tab1es 3 and 4 present 
simi1ar data for 珊ateria1s with to1erance for hi草h A1 saturation. 

a
p

…
一
句
啥
是
三
普
通

f
e
p
f
A
5
3
9
-
5
2
2
1
1
1
A
g

1n studies of mechanisms of efficiency at 10w 1eve1s of P ，位ptake
with time and the deve10pment of the yie工d components were 唱easure社

under P stress conditions. Yield under the no stress conditions 
感howe這 1itt1e variability. in是主cating a simi1ar yie1d potentia1 1n a11 
the var圭eties teste這 However. y圭eld under P stress showed a several 
fol挂 difference between the 1ast and most effic主ent varieties (Table 
5) . 

3

戶
，
2
a
9
2
2
3
l
i
l
i
-
-

An analysis of the P uptake pattern an是 its effect of grain y1e1是
was done usin草 the Path Ana1ys主s techn圭que. Use of this techni司ue

determined the per10ds of P uptake which were most important in the 
determlnation of grain yie1d. The data was divided lnto two groups; 
those variet主es which yielded poorly under P stress but were very re
sponsive to P ferti工1zat10n; and those varieties which yielde是 we l1

under P st玄ess but were not as respons主ve to P fert至1ization. The 
Path Coeff1cients (Tab1e 6) show the re1ative i祖portance of each 
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period of uptake (i.e. lf one coefflclent is twice as lar草e as 
another , varlab主lity in P uptake during that period has twlce as much 
i訟.pact on yleld). The results 圭ndlcate that , in the P responslve 
variet圭es ， the period from 15-30 days after ger臨ination was very 
important 主ηP uptake (a period of rapi是 vegetative 草rowth) whi1e in 
the efficient non-r吾sponsive variet1es this period was less important. 
Also , under P stres羽 conditions the P eff主cient varieties tended to 
lag behind the inefficient variet1es i思是ry matter accumulatiol寬 (Tab1e

7), in是icatin揖 that P uptake ha垂 little to 益。 with P efficiency under 
10'"' avai1ability conditions. 

An analysis of which yield components were 軍ost responsib1e for 
the variability 圭n the observed grain yields was a1鑫o undertaken. In 
both the P efficient and P responsive types , the number of po謹s per 
plant was 訟。st important followed by the number of see益s per pod , an是
least important was the weight of the individual grains (Tab1es 車， 9). 

P uptake was not 草reatly different between the efficient and in
efficient varietie訝; in fact , the efficient varieties were somewhat 
slower in uptake 是uri紅皂 the f圭rst few weeks. The differences between 
the efficient a但是 inefficient varieties consisted pri租ari1y of how the 
plant utilized the P it had. In particular , the p1ant' s ability to 
set pods and seeds under P stress i8 important. Future studies shoul在
concentrate on P dyna甜ics within the plant durin草 floweri.綠草 an是 the 
associated morphologica1 chan草es.

血 study of root growth unde宮 P stress and drought stress showed 
no differences in root length between Carioca and ICA Pijao at any 
growth stage (Table 10). This suggest8 that root length i8 not a use
ful characteristic for selection for efficiency under 10w P. Th is 
contrasts with the s主tuatíon for high Al saturation where previous 
發 tudies at Popayan (see CIAT's Annt姐1 Report for 1985) showed that the 
lines with the 草reatest tolerance to high levels of Al were those 
which achieved 臣reatest root length. 
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訶德an yields of lines of 草rowth habit I1 showing outstanding 
performance at low P levels (12 kg/ha). 

1. Table 
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、技ean yields of l1nes of growth hablt 111 showin酷 out 倫

stan是主ng performance at low P levels (12 k藍!ha) • 
Table 2. 

II工Habit 
Lines 

、他

幫主th P stress 

BAT 271 
R主器 404 
RAB 379 
NAG 177 
H車也 195 
G 11893 
Carioca (check) 

No stress 

一…一一…一一…- kg!扭扭的一一…一一一一-
2979 1409 
2867 135會

20忌 1 10在8
3224 1236 
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2392 120再
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Mean yields of lines of growth habit 111 showing 
outstanding performance un桂er high Al saturation 

Table 4. 
(50%). 

Habit 1工I

Lines stress Al With No stress 

---可似事帥-耐---可耐-- kg/ha -目前------“--------

岳。2

44在

415 
434 
423 
503 
409 
485 
44岳

5品 1

400 
452 
卑。 1

503 
491 
437 
465 
477 
478 
180 

3194 
2061 
2392 
2501 
1890 
2867 
2034 
2572 
2堯71

2828 
297學

2472 
2329 
2991 
2368 
2064 
2031 
2165 
3167 
3024 

FEB 17 
RAB 379 
DOR 344 
RAB 42會

DOR 342 
R血B 404 
RAB 367 
RAO 48 
RAB 440 
NAG 195 
BAT 271 
RABA 23在

RIZ 3在

RAB 441 
RAO 33 
RAB 388 
G 18244 
BAT 304 
RAO 3在

Ca掌ioca (cheek) 

49 
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Table 5. Yields (k島 /ha) of the best varieties 
under P stress in a screening trial in 
Popayan. 

UNE 

1C且 Pijao

RAO 30 

R1Z 45 

RAB 211 

NAG 27 

RAB 201 

L1間E

會97-CH-73

Car主oca

DOR 342 

RIZ 42 

Gr~Wt:hHabit了1(36 variet"長函

YlELD 

39串3

3531 

3219 

3192 

3076 

2983 

Trial 揖ean 24主5

Growth Habit 11 (16 varieties) 

Trial Mean 

YIEW 

再242

4208 

3811 

370再

3088 

• 

可龔



of P uptake under P stre忽g
coefficients) . 

Relative i訟portance of the period 
on the development of yie1d (path 

6. Tab工e
蠱
，

?;4lai--

Ineffièient Lines Eff主cient Lines (Days) Period 

.36 

.58 

.20 

.31 

.38 

.04 

Gω14 

15-30 
31-48 

習，

14 days af1:er absorption during the firs主Plant growth an桂 P

germination. 
7. Table 

Inefficient Lines Efficient Lines 

18.5 
11. 5 
0.1在2

15.3 
會 .5

O. 1l5 

(g) 
(g) 

Leaf 官eight

Ste鐘 Weight

Total P (車)

in Relative importance of the various yield components 
determining yie1d under P stress conditions (path 
coefficients). 

τab1e 8. 

工nefficient Lines Efficient Lines 

.69 

.57 

.29 

.岳8

.43 

.25 

Pods/p1ant 
Grains/Pod 
Grain Weight 

a伊
a
t
t
e
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3
1
1
3
1
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Table 9. Effect of P stress (12 kg/ha of P) on 
nu官wer of pods per plant in four bean 
cultivars , measur發d in two semesters. 

Season 

T，主ne A B 

Carioca 10.2* 9"":3ã 
G 4000 8.0bc 8. 主ab
Pueb1a 152 會 .1 ab 8.8a 

ICA Pijao 已 .6C 6.8b 

* Means with the same letter in the same coluT盯1

are not significantly different at P = 0.05 
level with Duncan' s multiple range test. 

τable 10. Effect of P stress (1 2 kg/ha of p) on root length during d主fferent
growth sta革命s ， and in two trials with contrasting water regi話e5.

Growth Trial 1a Trial 2a Root 
Length Stage Carioca ICA Pijao Carioca ICA Pijao 

Primary 20 days 10.1a * 10.2a 12. 冉a

F10werin皂 18.2a 17..7a 13. 會&

Physio1. maturity 15.1 a 17.Zb 16.1a 

Secondary 20 位"ys 18.7" 17.8"b 18. ;年"
F10wer主ng 29.1a 30.2a 20.6" 
Physio1. maturity 20.gb 23.7ab 21.8a 

* Means with the same letter in the same column are not significantly 
different at P 緒。 .05 1evel with Duncan's multiple ran車e test. 

14. 
1 再 .4a

17.8a 

19.1a 

22.0a 

2毒 .3a

a. Tr主a1 1 with norma1 moisture regime (457 體也 water 益urin在 growth cycle) , 
and Trial 2 with drought stress (200 官nn waterl. 
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幫目Fixation當.

Breedit支g for enhanced nitrogen fixation 

The bree是íng program for ímpro‘ling n1trogen flxatlon 1τ1 sma11 
seede昌 Central A路erícan materla1s continued with mlnor changes in the 
eva1uatíon 亞ethods aτld se1ectlon crítería. Pre1ímínary evaluatíons were 
激ade of so唱e materia1s wlth importance or prot裂主se f or Af rica , and an 
inbred-backcro發s bree社ing pτ。軍ram was initiated. 

F. and F _ materia1s fro間岳o crosses 聽a尋e between RIZ lines an社

promising 觀aterials for Centra1 America and the Caribhean , were 
a嘻vanced in C王紹-Palmira without select圭on. Three hu吋主ed sing1e p1ant 
selectlons from F全 popu1ations were pro藍eny-teste拉圭n Pa1mira a位是
Popayan in 1986 A.- Se工ections were made on the basis of 皂rain type , 
vegetative vi囂。r and 暫時 10材， when grown 凹der mi1d N stress. E1ite , 
uniform materia1s (F 4 .and .F 5)_ ::,_e_re_ eva~u~te~_ ~~ .:e!， l~cat~d yie1社 tria1s
in Popayan an是 Santander iñ 1985 B an挂 in CIAT也Palmira 1n 1986 A.τhe 
selection criteria comprised ear1y and míd-f1owering nodu1ation score怠，
vigor ，窮rain type and yie1d. 

" 

Although 緣。me advances have been not但是 in better 皂rain type (espe恥
cia1工y a祖on臨時d and 油1臨時eded materia1s) , and 益isease resistance; 
improvements in nodu1ation characteristics and yie1d under 10w N have 
been mar車主治a1 in the past two years. Two probab1e reasons for this are: 
a) that 愁。me parents have been inc1也是ed with little pr圭or know1e通車脅 。f
the主r nitro草en f土xation characteristics; and , b) there was 10w 
se1ect主on pressure for good fixation. The good growth of malze an昌

non-nodulatin惡 soybeans 圭n Santander and Pa1組ira and the 血ar車ina1 re
sponse to 甚至ertil1zer 1n Popayan , ver主fy the high 盈主敘eralizat10n rates 
at the three stations. A1thou車h precropp圭ng with maize or wheat lower戀
the initia1 mineral N 1eve1筒， this 1s not sufficient for hi窮h se1ection 
pressure. In field tria1s thls season the beans are being intercropped 
with wheat 1n Popayan and maize in Pal甜ira in an attempt to 主ncrease

selection pressure. Materia1s that enter the EP are being evaluated 
for no是ulation patterns and yield under 工ow and high 輯 to 1dentify a 
w1der range of materials with goo過 f1xation ， as we11 as to aid in the 
selection of better parents. 

'zsietz 

In the bree卓ing program for enhance往往主trogen f圭xation ， emphasis 
has foc也sed on s誼a11 seeded in垂etermlnate beans. However , at the 
be車innin草 of this year it was dec主ded that S01裂e priority shou1d be 
given to materials for Africl怨， inc1uding 工ar臨er seeded deter田1nate and 
indeter百inate bush types. 

e 

主

Nodulation patterns of 20 mater1als , with some importance or prom
ise for specific regions 圭.n Africa , were evaluate挂 1n Popayan 198岳 A to 
help 是efine breed主ng strate島1es for increasing fixat10n 1n these mate心
ria1s (Figure 1). Some 1ine給 such a8 Canadlan Wonder , Catrachita and 
RIZ 30 , demonstrated good early nodu1atio況， but by mid-f主owering the 
nodules were a1ready starting to senesce. Other lines such as 直ncash
66 and Tostado were exce11ent 1ater 1n the 島rowth cycle. Poor 
nodu1at1ng materia工s 1nc1uded Mutiki 2 , Rubona 5 , XAN 112 , Nata1 Su草ar
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and Kabani祖a. It was i室主terestin事 to note that growth habit appeared to 
have little relation to nodulation potential: one of the best l1nes was 
a determinate type 1 , while one of the others was a type IIIB. In a 
滋umber of Cot怒parisons between varieties in Rwanda , Tostado was well 
nodulated while Rubona 5 and Mutiki 2 had few nodules , re發u1t s which 
support the data fro!還 Popayan.

A backcross program was 1n主t1ated to 圭ncorporate early n。這ulat主on
from CIAT 1ine RIZ 29 into Afr1cal主 cult主var 洞口tiki 2. The objective 
was to see whether this component of N2-fi:cati?n coul往已e readily 
incorporated , and whether th主5 would result in improved overall 
performance. Mut1k1 2 i9 a large seede忌，事rowth habit 1 cult1var from 
Ugand，章， which has been found to nodu1ate poor1y both in Rwanda and 
Popayan , but i9 otherwise a promi9i位草 cultivar. Roots of seedliτIgS that 
had been inoculated with Rhlzob1um strains CIAT 166 , 632 an丑惡9孽， were 
exa扭1ned fifteen days after plant主.ng in san注 RIZ 29 ha是 already

developed large red nodules , whereas 鼠忌t生ki 2 had small white nodules. 
The simple cross of Mut1k主 2 x RIZ29 ae草τe惡ated a tota1 of 22 poor; 55 
med1um; and 23 well nodu1ated plants. The first backcross to Mutiki 2 
8egre車ate吾 a total of 38 poor; 37 聽ed1um; an謹 19 well nodulate是 plants ，

suggesting that this character i8 quantitatively inher1ted. Wel工

nodu1ated plants were tran鈴planted and backcrossed a車a1n to Mutiki :2. 
The second backcross will be screene是 in the same way and lines 
comb1ning the chracterist主cs of Mut主kf w1th early nodulation w111 be 
multipl主e是 for fiel這位va1uat1on紹， 主lthou臨h on1y a s1ngle co祖ponent of 
N~-fixation ， th1s character has the advant!建華e of bein草 very simple to 
a主主ec t.

Hodulation mutants 

15 !n order to i摺prove the effic1ency of --N evaluat圭ons of nitrogen 
fixation. it is 主mportant to 1dentify nOI艾倫fixin在 controls that are as 
simi1ar as poss1b1e to the materia1 to be tested. 工n a number of 
legume慰， non-nodu1ating mutants have been 1de室主t 1f ie逞， but they were not 
avai1ab1e in bean怠 Such lines wou1d a180 be valuable for i吐 entifyin草
草enes invo1 ve挂主n nodu1at1o鈍， and for 蹄。re fundamental phys1010草草ca1
stu是 1es ， a11 w主th the u工timate goa1 of 1租provtn名也1trogen fixation 1n 
beans. 

In co11aboration with Rotha羽sted Experi四enta1 Station，訂 .K. , 
investigations into obta1nin惡 non叫nodulat主草草草 and super-鈍。是u1at1n車 已ean
lines by 鞘utation were carr1ed out. Super-nodulat主ng bean lines are 
those which continue to 怠。dulate 1n th緣 pre8ence of nitrate , and which 
nodulate more than u怒之1a1 under a11 condi tion8. Nodule mass 18 oné 
compo錄ent which ha8 been identified in beans a9 contr1buting to 
improved fixation. 

Muta草en treatments used have been describe謹 1n Section 1. C. (Ge
netic Var1abi11ty fro發 Biotechnologic!通1 Techni哇ues). Second generation 
(M2) seed of each genotype (RIZ 30 and RIZ 36) was 是主vided into 0 暫
{品質) and 150 !混在/l K誦。o (+N) treatments and planted in perlite. Before 
emergence they 瞬間鈞。cu1ated by waterin麓， with mixture of 聽起位主盟
strains CIAT 632 and CIAT 899. A total of 3360 M2 p1ants per genotype 
were screened; The 150 mg/1 K1誦。3 concentration was previous工y
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determined to suppress nodu1at1on co阻p1ete1y in the parental genotypes. 
Selection Wa9 carried out by uproot圭室主草 the plant9 three weeks after 
plant1n皂， and select主.ng those with no nodules in the -N treatment 
(non-益。dulated plants) , and those with abundant nodules in the +N 
treatment (supe玄吋，odu1ated plants). Se1ected p1ants were transp主anted
to 9011 an是皂rown on to seed. 

Seed from the gelecte在 p1ants (M3 generations) wa8 80wn in 
perlite , 2 replications of 3 seed9 per line , to confirm the nodulation 
characteristics. The progeny of non-nodu1ated p1ants were eva1uated in 
the a忌sence of nitrate (_.現)， and the progeny of super“泣。dulated pla室主ts

were evaluate是 in the presence of n!trate (+萬). Each tray had a row of 
the appropriate parental genotype in the center , flanked by 3 rows of 
說3 li實les. The plants we玄e scored for n。在u工ation three week移 after

planting on a 1-9 scale (1 = no nodules). 

Screening of the M3 車eneration showed a high drop自out rate of ap
parent nodulation mutants. On1y 工ines with consistent perfor當lance in 
both replications were se1ected , a1though further single p工ant
se1ections were ma是e in some cases. The fo工lowin車 line戀 were

consistently non-nodu1ated a室主是 have sinc忽 been mu1t主plied for further 
tests at CIAT: 1i當les 再立 62 ， 95 , 109 , 125 , 20品 224 ， 誰nd 227. 
Consistent1y ineffective nodu1es were identified in line 101, which ha9 
a1so been 閉u1tip1ied at CIAT. Some of these lines show poor seed set 
an在 109s of vi囂。r ， and so they have been backcrossed to the parental 
genotype in order to recuperate the 車ene re穆ponsible for non耐nodu1ation
without other abnor暫a1ities. The backcrosses wi11 serve at the sa輯e

time in the investigation of the inheritance of this character. 

Results with apparent1y super-nodulating 1ines have been 
inconsistent. and lt i8 not yet pos8ible to say whether such lines have 
been 主是entified. Further studies with the 霞。吼叫主。在u1組ting lines wi11 
investigate the causes for non-nodu1atio泊， includin皂 possible strain 
speciflcity or temperature effects. Field trials will be carried out 
with the mutants identified. 

quantificat主on of N向 fi玄ation

15 An experiment usin喜 N 主sotope dilution to 盟easure N勻 fixation of 
是ifferent bean genotypes was reported 打電 the Annua1 Report 1985. The 
trial was done in the fie1是 at CIATψPalmira 主n collaboration with 
Rothamsted. 主 fo11ow-up experi激ent was done this year , comparin串 the

same varietie毯， but carrie是 out in pots in the glas發house. The purpose 
was to see if the genotype rankin草 for fixation was the same in 
conditions of almost zero mineral 罵. a8 it was in the fie1d where 
fairly high leve1s of minera1 N were present. Results are shown in 
Tab1e 1. The difference諮 in Nn-fixat主。n between 皂enotypes were similar 
to tho帥 observ叫 in the fie土豆 In general , the RIZ 1ines and 血 2的
fixe是 more N than the BAT 1ines.τhe on1y exception wa8 RIZ 30 wh圭ch
was one of the best 1ines in the ranking for 寓qωfixation in the fie1益，
but not in the 草1asshouse. 制
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Table 1. Nitrogen accumulation a說岳 n1tro皂en f主xa存在Honm in 草enotypes
grown for 64 days in the 島lasshouse 1n --N-labelled 80il. 

Sboot N Atom z 15 H % N fixed N flxe挂

Genotype (激g!pot) excess (m揖!pot)

RIZ 2會 188 0.030 94 177 

RIZ 36 178 0.029 會4 167 

A 268 178 0.028 會再 167 

RIZ 27 168 。 .025 會5
I岳。

BAT 76 168 0.023 95 160 

RIZ 30 162 0.033 93 151 

BAT 1297 161 0.027 94 151 

車AT 1554 150 0.034 會3 11年2

B主T 1 在32 1 占9 0.032 93 140 

BAT 332 146 0.033 事3 137 

SE l毒 .7 。 .0049 0.9 l 有 .7

Sor惡hum 10 0.48再

SE 0.4 0.0033 

Rh圭zobiu扭扭legu油e evaluation 0位-far種

1t 1s necessary 1:0 evaluate the importance of N as a 
yield-limi.ting factor in a 臣iven target zone. The need an垂 potential

for increasing nitrogen fixation throu軍h the introduct主on of better 
fix1n皂 genotypes and/or modif1cat10n of the 旦控史主盟 populat1on by 
inoculat1on mu結t be defined. T>ocal variet1es and possible new 
1ntroduct1on8 need to be evaluated for fixation capacity an是 the

effects of inoculation studied. Work conducted in 主piales ， Col。由:bia 15 
an exa飢ple of thls approach. 

1n 1pia工es ， work was 1nitiated in 1985 w1th evaluations of bean 
nodulation in fan益ers' fields. The local var1ety 鈍。rtiño and the new 
release , Frijolica 0-3.2 , were well-nodulated but often with a large 
proport1on of 1neffective-appear主ng nodules. The large native R. 
臨設盟主主 population was ∞;:ãlrme~ 抖th most probable nu的肘 counts
車eneral1y in the ran紋。f 10- to 10' R. 也均已主 per g 叫1. A y1eld 
re移ponse by both Frijolíca 。“3.2 and Mortiño to inoculation with a 
mixed strain 1noculant wa翁。bserved in t苗。 of three farm tr1a1s in 1985 
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B (Table 2). The lower bean yield as a result of nitrogen fer
tilization may have been due to increased growth and competition from 
the 租aize; unfortunately 揖aize ylel桂 data wa$ not available for al1 the 
tria工學 Morti益。 consistently for實led more nodules than Frijolíca 0“ 3.2 
but theτe was no increase ín nodule number 1n response to inoculat10泣，
Strain screeníng studies were done to see 主f more effective and compet伽
主tive strains cou1d be ídentífied. 

-11:3 

Thirty strains from the co11ect圭on were eva1uated for their abil師
ity to grow at low temperatures . The straín variabi11ty in c01d toler
ance was striking 行able 3). The 盟ost c01d t01erant of these strains 
were screened 1n pots of 5011 along with 15 new iso1ates from Ipia1es' 
soils , for the1r abi1ity to cause a p1ant growth response 1n the 
presence of the native rh主zobium population (Figure 2). 

# 

Eff，配ts of N fertil位er 揖溢票，世間由11 設服ulatioo. Ip泌每s 1985 皂，拖拉e
{倒都諮詢朋{的 yield (kg!h的.

Table 2. 

27∞ m 2540 m 2590 m 

她anJ. 01路"路幣ùS. Rc點eroA. P必叫田。
論誼1 抖怠工是Potosí αmt緝獻。α鳴學且勾祖

B M E B B J I 
Imc V缸iety

到839串516聶

331 3739 335 157 501 

307 4645 303 227 3雪3必令Frijo茲組0-3.2

218 3串11141 去J6文J6+ furt:iOO 

134 3賀)91品4121 138 海rtiño

115 斜拉984 135 127 + 治rt:iOO

249 4071 笈J6182 370 為輝1

6在715 車3學6167 lSD (10%) 
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Tab1e 3. 加JWth of 史控到盛臨其叫阿t 闊的1a敏3r at 10w t田間伽es

特 nor回1 grow的1; +:poor gr酬的1; 叫 very 1itt1e 前 no grow也

S討ain 些投笠咬莖主、 S紋建掛 E怨堅訟法呈oc
10 15 20 28 10 15 20 28 

CIAT 2 + ++ -H• 令+ CIAT 法海 + + -H• ++ 
CIAT 5 + -H卡 ++ -H• C芯:r 214 + ++ 
C過X 57 ++ -H• α紅軍 255 4• ++ ++ 
CIAT 的 + ++ -H• CIAT 321 十 + ++ ++ 
CIAT 73 + +• {臼Kf 323 + ++ ++ ++ 
CI紅 75 ++ -H仔 CIAT 385 + ++ ++ 
CIAT 96 + -H• ++ CIAT 390 4司令 ++ 
CIAT 123 4令 啥也學 ++ CIAT 407 + ++ +令

CIAT 125 4• ++ -H• ++ C泌:r 612 + + ++ ++ 
CIAT 127 +令 今+ CIAT 613 + ++ ++ 4一些

CIAT 128 + + ++ ++ CIAT 625 今 ++ ++ 
CIAT 1有2 + + ++ 4十 CIAT 約2 -H戶 ++ 
CIAT 144 + + ++ ++ αKr訟。 ++ 令令

CIAT 1岳1 ++ -H• CIAT 652 + ++ -H戶

CIAT 16晶 + + ++ ++ αKr 899 -H• ++ 

1noculation with 21 of the 27 strains resulted 主n an increase 主對
Frij01ica 0.3-2 p工ant 間，毛，ith the best stra主ns showin惡 up to 70% of the 
+N control. A genotype by straln interaction was observed; for 
example ，工-3 and 1-8 were two of the best stralns with Mortiño. 
Howevεr ， some stralns were good with both varieties , and 1-10 , C岳52 and 
C5 are being tested as inocu1ants in tria1s on-farm this season. 

With support from a UNDP 耳rant ， tea輯怠 。f a草I'onomists a純是 microbi

ologists in nstional legume programs are being trained to csrry out the 
types of stu挂ies describe是 foτIpisles. Teams in Costa Rica , 
Guate訟a工s ， El Sa1vador sn社 Zambis hsve in主tiated studies to eva1uate 
the nitrogen fixing symbiosis of local variet圭es with and without 
迪拉坐坐坐 inoculat主on. Strain 剖開ening and selection 1s be1n草 done in 
1oca1 5011怠， an挂 relative nitrogen f主xation potent1al 主s to be inc1uded 
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as a select10n criterion early in the 1egume eva1uation scheme. 
恆ethods manuals 1n Spanish and Eng1ish have been written to he1p with 
th1s training. 

司，

4 

Da祖a草e of bean nodules by insect 1arvae has been observed in many 
locat1ons however its importance a發 a factor 1n 11mitin惡 fixation has 
not been determined. A survey of 20 farms 1n Funes (Nari宜。， Co1ombia) 
(10 w1th a bean/ma主ze assoc1ation and 10 801e croppe是 with beans) ，留as
carrie是 out to determine the proport10n of dama草ed (hol10wed-out) 
nodules. Comparisons of with and w1thout ma1ze , were made because of 
observed increases in damage fo110wing 盟aize crops 1n CIAT-Pa1田ira.

Fifteen p1ants 1n the early flowering stage were dug up; the number of 
red!p1nk nodu1es counted , the number of hollow nodule shells , and the 
number of other 1neffect1ve-appear1ng nodules were determined. Damage 
by 1nsect larvae was obvious工y an important factor 11祖itin皂 n1trogen

fixaton , with up to 60% of the nodules empty (Table 4). There was no 
effect of cropping system nor bean var圭ety ， howeveτ ， 
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Rhiz的主um strain ∞llection an望之虹泣昂

Data demonstrating differences between 單位迪生旦旦 strains in toler
ance and growth at low te羽peratures i8 presented in Table 3. In another 
study , growth at high temperatures was compared. Of 24 of the m，空 5t
i臨portant strains in the co11ection , on1y 10 were ab1e to grow at 36~C. 
These were CIAT 2 , 5 ，在S ， 166 , 214 , 323 , 348 ，是40 ， 652 and 899. 1t wa忽
interestin草 to note that a _number of these (CIAT 2 , 5 , 166 and 323) 
were a180 able to grow at 10-C. 

盟主吟詩史 S1:raí闖關re iso1ate是 from popu1ations of P﹒笠垃位主E
subsp. 坐位扭扭盟主 in Argentina to widen the genetic base of the 
collection. Two strains from each of 21 populations were evaluated for 
their abi1ity to form an effective symbiosis with B血T 7巷. Thirty-one of 
the strains were infective , and of these , 26 were a1so effective 
resu1ting 土n p1ant growth between 13% and 晶晶% of the p1us nitro草en
contro1. Fu玄ther host ran島e stud圭es are in progress and the best 
strains wi11 be tested in the routine stra主n screening experi到ents .. 

So師時間1ts of the study of native 主.E!!笠盟主主 popu1ations ，

conducte挂圭n col1ahoration with the Boyce Tho訟pson Institute in Ithaca , 
New York , are the fol1owing. There were no differences in the 
effectivenes翁 of strains fro訟 sites in the Va11e (Co10mbia> where beans 
had been grown for years , an是 where beans had never been g抑制1. This 
was not true for the C1AT-Qui1ichao sites where strains fro哩 P主eviously

bean-cropped 50!1 were more effectíve. Overa11 strains fro毯。lilichao
80i15 were mO玄e effectiv般 than those from the Va11e and Fr主jolica 0-3.2 
trapped more effective stra主ns than BAT 7位. Not surprising1y , more acid 
to1erant strains were i怠。lated frot盟 Quilichao; e圭ght of the 32 stra圭ns
teste甚囂rew at pH 4. 岳 while none of the Val1e strains grew at this pH. 
Robert and Schmidt at the Univer翁ity of Minnesota de f1ned five R. 
熄竺也1i serogroups. Twenty-ei惡ht of the Va11e strains are in group 2; 
2主ne othe玄s are not 1n any of the five groups. Eleven of the Qui1ichao 
stra!ns are 1n group 1 , 10 in group 2 and 11 others unreactive. This 
infor訝lation w111 be usefu1 for choosing strains with which to study 
inoculant surviva工 and strain competition. Some of the strains 
nodu1ated legUT賠 hosts 01且tside the norma1 host range for R. 垃益盟主i.
These hosts incl絡電led clover , pea and cowpea. Th1委~ resu1t i8 present1y 
being reconfirm叫， but if true may explain why R﹒臨諮認主主 i8 a1血ost

a1關ys present in 8011s where P. 到垃玄主笠 and P. 已提坐位全 have not 
been grown. 主nother he1pfu1 observation 抽偽 at BTI 15 that some 昱
phaseoli 移trains are very sensitive to freeze drying. This explains why 
主ζ豆豆平e-had so much tro油1e maintainin霞 sOme strains in the co11ectlon 
and indicates that some stock cu1tures shou1是 be stored using at 1east 
two different methods. 

The microbio1ogy section of the Bean Program fulf主11ed request5 by 
M耐的車 l串5 至﹒也史經主主 cult闊的 to researchers in e1ght differen t: 
count:ries. 
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9. Nutritional Quality 

The pr1ncipal activities carried out 1n 1會思6 in the nutrltlon and 
qua1ity laboratory were as fo11ows: 

(1) Evaluatlon of the 1會86 EP materials. A statistica1 ana1ysis of 
a11 the parameters of acceptability on a11 軍lateria1s evaluated in 
the laboratory from 1會81帽1985 was execute述:

(2) Execution of a joint project between CIAT an謹 INC血p 0刃 methods to 
怨easure cooking time; 

(3) Studies a1棚ed at 主dentify主ng the important parameters for water 
absorption; 

(4) Stud主e跨 on the inf1uence of 51te , plant1ng t1，時 and variety of 
the cultivar on acceptab1e nutr1tional characteristics; 

(5) 1nit1at1on of a joint project with Italy's 琵ational lnst主tute of 
Nutrition on the toxic factors affect主ng the digestib1lity of 
beans; 

(6) Evaluation of a prototype model of a 議。d1f主ed Mattson's automatlc 
cooker. 

Results 0f ana1yses 0f materia1s evaluated in the laboratory 1981-1985 

在 statistic analysis wss performed on the fol10wing characteris
tic悠 crude protein content (1981-1會85); average cooking time (TCζ(，) 
measured usin車 Msttson cookers; percentsge of wster absorption sft益言
16 hours of soakin萃， as we11 ss percentage of solids 1eft in the 
broth. These parameters were studie社 1n conjunction with the following 
variables: grain color ，車rowth hsbit , grain s Ì2e (we1ght per 100 
seedsl , and seed cost bri11iance (1982-1985). 

No significsnt differences were found for protein content among 
the msjority of the teste社 varieties (N勵111 7)， but 話ome differences 
were observed for see是 color (Table 1). 

Significant differences in avera草e cooking time were re工ated only 
to see挂 coat bτ主lU.ance sn是 grsin size. Opaque materials require桂 a

shorter cook1n窮 t圭me ， an挂 large seeded varietie恐(舟。耳1100 seedsl 
requ l.red 紋。re cool丈ing time. The same variables that were importsnt to 
percentage of wster shsorption were irnportant to average cooking t1me. 
Materials with high deg主ees of br111iance absorhed 81窮但至 ficsnt工y less 
water and 1arge seeded vsrieties absorbed 發 j gnificantly moγe. 1n re
gard約 to percentage of solids in cooking broth , grain color , bril
liance , and grain size , were significant (Tables 1 , 2 and 3) , 

Imp主2工盟主主之of 削 tritional and acceptah至 lity乏主主主主￡玉皇五位旦旦主

Base吐 on preliminary dats on the inheritability of tsnnins (1evel 
of 挂etectsble methanol-acidified extract u終in皂 ultraviolet spectrum) , 
a pγoject was initiated with the objective of improving 廿1琵est 工已11圭ty
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from reducin惡 tannins by crossing ma主eria1s having 10w levels of these 
compounds. 

For protein level , progeny were selected frorn rnaterials evaluated 
in the laboratory that were outside the standar在 deviation dis
tribution (e.g. 如a ter1als having a 是ry base protein content of more 
than 30%} , to be used 主n efforts airned at increasing protein levels. 

water absorption studies 

Thirteen 軍lateríal恩 were selected for this stu在y based on color 
and size. Absorption 1evels were me~sured after soaking for 15 min呵
ute皂， 30 minute皂 1 ， 2 ， 4 ， 8 ， 1 晶 an廿主持 hours. These measurements 
were correlated to 40 physica1 , chemica1 anεI agronm重ic variables. 
Ana1yses indicated that water absorption characteristics can be dif
ferentiate注 into three distinct group怠， as classified in Table 4. A 
multiple regression analysis showed that the most re1evant factors to 
absorption are physica1 ones. The agronomic characteristics that are 
significant for water absorption inclu是e bean resistance to common 
mosaic v工主US ând rust. 

豆豆豆豆丘之 of pl且ting t1me on prote1n content 

A study was begun in Palmira in 1985 B an品工會86 A us1n車 22

rnaterial悠 f吉om group 70. The results from these preliminary trials 
1ndicate that plant主ng t1me has a tremendous effect on p玄。tein

éontent , therefore , the experiment w111 be continued thro口gh several 
rnore planting seasons. 

Effect of s1te and planting time on acceptabil1ty characteristics of 
E五立正在缸瓦豆的

Results froI里 plantings of these two materials in Palmira , 
Restrepo and Quilichao indicate that site is stron宮ly correlated to 
grain har通ness ， absorption of water an這 cooking time. The planting 
site at Restrepo produced the hardest , 1east absorbing and longest 
cookin草 beans. Seed harvested from the Palmira s 主te were softest , 
rnost absorbin臣， and needed the 1a翁 t amount of cooking. Harvested seed 
from Quilichao had character1stics between these two extremes. In 
co租parin惡 Rojo 70 with Rojo de Se社a ， it was found that Rojo 70 ha桂 a
higher percentage of hard seed; absorbed 1ess water; had hi草hest

cookin草 time; and , 10wer percentage of 8011挂s 1n the broth; than d1d 
Rojo de Seda , in a11 three s1tes. 

Effect of 、far1ety ， p1anting time , and site on acceptabi1ity charac
t怨言ist1cs

Twenty-n1ne mater1als were evaluated for this 怒tu是y ， 1n Palmira 
and Popayan. A stron車 effect of 81te was observed on percenta皂e of 
water absorption , cooking ti摺e ， percentage of hard seed , and percent伽
age of sol1ds in broth. Results from other studies on effect of 8ite 
on protein content were a1so corraborated. The Palrnira site produced 
rnaterials with better acceptabi1ity characteristics than di是 the

Popayan site. 
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3。int CIAT-Italian Nationa1 Nutrit10n Inst1tute project 

A three year proj ect was begun 1n 198忌 to study tannins , f1ber 
and other factors responsible for the low d土耳est主bi1ity of beans. The 
first stage of th1s project was 1n1tiated 1n October 198岳 with the 
selection of 宮later1als for the study from 120 special 1ines that were 
produced 1n 1986 A 11主 Pa1mira. An eva1uation of digest主.bi1圭ty "in 
vitro" is planned for a11 訟ateria1s to be sent to Rome. 

Advances in automatic Mattson cookers 

The con忍truction and evaluation of a new prototype Mattson cooker 
was initiated this year , with the objective of increasing laboratory 
efficiency. This new cooker wil1 give more precise measurement謬. and 
better test sa祖pling in a shorter time , while bein惡 safer for techni
cians. 1t wil1 a1so fac111tate k1netic studies of the cooking process 
w1th in turn wil1 per祖it more efficient investigations 圭nto important 
topics inc1uding samp1e variabil主ty.
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Table 1. Average protein values and percentage of solids in broth 
by g實ain colo玄.

Color 

首hite

Cream 

Yellow 

Maroon 

Pink 

Red 

Purple 

Other (grey , etc.) 

Black 

Mean protein content 

(N~1109) 

25.82a 

24.24ab 

23.66ab 

24.04ab 

23.17ab 

23.90
ab 

23.19b 

25.0Sab 

2在 .07ab

Mean percentage of solids 

in broth (1恥915)

9.00b 

1O .Ooab 

lO.ooab 

1O .30ab 

8.60b 

9.80ab 

8.00b 

11.90a 

Values with the san時 letteτaτe not significantly different at the 

p總 .005 level accordin草 to Dunean's 吾!ultiple Range Test. 

Table 2. Average cooking times; percenta琵e water absorption and 

percentage solids in broth by seed coat brilliance. 

Mean cookin草 time Hean percentage absorption 

Mean percenta惡e solids 

in broth 

Brilliance 

Opaque 

Semibr主lliant

Bri l1iant 

166 

〈詩詞918)

23.90b 

24.90
b 

25.40a 

〈時=928)

99.40a 

97.80a 

89.80b 

(N~915) 

1O .30a 

賢 .60b

9.40b 
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1n water absorption process by factors Classification and important Table 4. 

various 鴨aterials.

i 0 r B e h a v Group of 

M。結 t important factors for (24h) Final (1 5 1蠶in)Initial materials 

each group water) (%血bs.(% Abs.wllter) 

High ( 

(1 00-110%) 

110%) 10%) 
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Normal l 

Normlll 5主)tow 2 
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Snap Beans 

Snap bean improvement at CIAT has been carried out col1aborative刪
1y with Washington State University (Dr. M. Si1bernage1) since 19當 3.
The pr圭ncipa1 objective of 8nap bean improvement ha恐 been to incorpo
rate disease resistance an是 tropical 支吾aptation from the dry bean im
provement programs into green beans. The 司ua1ity attributes sought 
are stri貌草less pods wlth either pencl1 or f1at shape. An lnternatlonal 
adaptation nursery of a昌、lanced line忌。f 詔nap beans was distributed to 
14 countries in 工會86. including countries in Asia , Africa. Europe and 
A血erica. The curτent nursery consists of 204 bush line悠， and 32 
climbing 1ines. 

10. 

“, 

Resu1ts have been obtain念是 from Iran , 車u1皂aria ， US車， Puerto Rico , 

Argentina and Colombia. 1n Bulgaria (Maritza Institute for Ve草etable
Crops) 109 bush 1訂閱s were selected for further- testin起 1n Ar草ent主na
(工商T車， T,a Con怨。lta ， Mendoza) the best 1ine was HAB 113 , but a total of 
84 bush and c1imbin草 11nes were se工ected for further trials. In Table 
1 , the characteristics of the line5 which had favorable evaluations in 
th安ee or more locat10ns are shown. A11 of these were determinate b包sh
types (草rowth habit 1). There 電.ere far 揖ore bush types than c1imbers 
1n the trial , and the climbers possibly show 祖ore specific adaptation. 
A11 lines were resistant to BCMV , and all were either inter組e是1ate or 
resi念tant to rust in Co1omb主￡益， where there i6 a w1de range of races 
present. Some were intermediate to anthracnose in Popaya鈍 where

re1ative1y viru1ent races , inc1ud主純靠 kappa and de1ta , are present. 
Very few showed t01erance to co凹non bacter圭a1 b11琵ht (CBB). Further 
work ",111 be neede益 to improve the reslstance to these last two 
diseases. The locatlons from which results have been obtained were 
dlverse , and yet HAB 63 was 怒elected in five out of six 1ocations. 

In co11aboration with 1CA , Co1ombia , a re車主ona1 trial of bush and 
climbing snap bean 1ines wa9 distributed in 198悉， consistin囂。f 19 
bush lines and 14 c1imbing 11ne5. Results from six trials p1anted in 
Dagm益， near Cali , show that anthracnose i8 pa玄ticular1y i臨portant 1n 
this area , and re怨 istance was showτ1 by all the climbing 1圭nes ， of 
which the best were HAB 20息. HAB 214 , 盟主B Z3Z , H車車 234 , HAB 235 , and 
H主B 236. Resistance to anthracnose was shown by bush l1nes HAB 87 , 
HAB 141 and HAB 173 , and the沼 e 1主nes are a180 re扇 istant toτust and 
BCMV. Farmeτs have 泌的wn interest in obtainln在攏。re seed of these 
11nes. 
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in selected Characteristics of snap bean lines which were 

three or more locations. 
1. Table 
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1 Palmira , Colombia 
2 脆 Pross發言， USA 
3 = Mendoz!章， Ar藍entina

4 = Karaj , Iran 
5 = Plov是iv ， Bulgaria 
6 = Maya草uez ， Puerto Rico 

Locations 

an aster-Sites where a particular line performe是 well are marke是 with

isk (的

.. See益 color 1 white ，自給 black ， 9 other colors (dark). 
B位1V :N 總 res主stance due to presence of 丑。minant 1 (necrosis) gene. 
Other diseases: R = resistant; 1 inter祖.ediate; S = susceptib工e ，

evaluated in the 1985 VEF nursery in Colo扭bia.
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c. Evaluation in Uniform Nurseries 

The three-stage pro車eny eva1uat主on pro草ram

in 19串晶， of which 67.有% were new entries. The 
materia1悠 amon惡 the nurseries was as f0110W9: 

Fir9t stage (VEF):1282 entries 
Second stage (EP): 435 entries 
Third stage (工BYA間): 185 entries 

tested 1902 組ateria1s

d主stribution of these 

Tab1e 1 shows the number of sets of these nurseries distributed 
to different countries during 198惡 Complete information of the per蜘
for啞ance of a11 entries 主n each nursery 1s published every year in 
VEF , EP , an甚 IBYAN reports , ava生1ab1e at CIAT. 

1. VEF 

1282 entries were distributed in 10 group翁 according to seed co1-
or and síze , growth habít (c1imbin認 and bush) and climatic adaptation 
(for climbers on1y). Tab工e 2 發hows the frequency of 1ines w1thin each 
皂roup with resistant or inter臨ediate reaction to the five most 
widespread diseases in beans. The frequency of growth habits and days 
to maturity within each 在roup are recorded in Tab1e 3. The highest 
yieldin在 1ines within each group with the best combination of 
performance with regard to the maj or diseases present 主n our main 
Col。說bian testing sites are shown in Table 4. 

2. EP 

From the 1451 entries tested in the 1985 VEF , 435 were se1ected 
for eva1uation in the 19串6 EP. Lines were grouped accor益ing t:o growth 
hab主t ，珍ee是 size and commercia1 草rain type. COt楚.p1ete data on a11 
eva1ua t:ions inc1uding yie1d are shown in the sepaτate year1y 
publications. Best yie lders bush 1ines in Pal鉛lra an這 Popayan are 
sho研1 in Tab1es 5 an品 6 respective1y. Climbing 11nes were 挂iv圭ded

accor是in在 to their cllmatic adaptatlon; resu1ts for the sn臨ll-seeded

lines adapted to medium c1i認ates are shown in Tab1e 7. T"arge seeded 
c1imbing 1ines for coo1 c11mates were tested in Rio Negro and the 
results are shown in Table 8. 

3 . IBYAN 

Thls report includes the result俗 αf the 1 會86 工BYAN

conducted in Colomb主a and a sun盟ary of the worldwide resu1 t: s 
1985 IBY血N.

1985 IBYAN 

tria1s 
of the 

In 1985 , 280 t: ria1s were di感tributed. The outstand主ng 1ines by 
marke t: classes are shown in Tab1e 9 • 
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198草工BYAN

Nurseries were formed considerin嘗嘗larket c1asses; 140 nurseries 
were dispatched to 26 countries. The present report on1y 主.ncludes re
sults from the trials planted du玄ing the first semester of 1986 in 
C粉lombia (Tab1e 10 , 11). 
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Nu祖ber of sets of internationa1 nurseries (VEF-EP-IBYAN) 
dispatched durin惡 1986 to different countries. 

1. Tab1e 

sets of 1'10. 

VEF EP IBYAN 
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8 

19 

115 
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q丘
，
i
A
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Costa Rica 
Cuba 

Cyprus 
Ecuàdor 

Ethionia 
El S怠工vaàoτ
PhiliJ2pines 

rrance 

Guate發la1a
Greece 

Haiti 
Honduras 

Italy 
Kenva 

Mauriti位S
Martinique 
Moza訟biQue

被exíco
Nicara草包a

New Zealãnd 
Pa玄lama

Peru 
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Table 2. Number of bean entries in the 1986 VEF with resistant (亞) or interme這主ate (工)

reaction to rust , anthracnose , angu1ar leaf spot , common bacterial blight and a 

necrotic (詞) or mottled (M) reaction to bean co閥non mosaic virus. 

GRO甘P TOTAL Rust CBB ANTR 在，LS BCM 

Lines 里 I R I 說 主 R 王 輯 M 

Black 10 115 1 9 : 會 3 7 10 10 2 

Small red 20 131 12 11 1 22 16 7 : 22 23 17 

志是ed/large red 25 175 已 2 2 惡毒 47 17 6品 64 66 

Sroa 11 whi te 30 184 6 18 24 10 14 1 23 24 8 

Lar惡e white 35 9 1 1 1 1 i 

S N Coast of Pacific 40 8 1 2 3 3 3 3 2 

Mexican Highlan是g 45 125 15 50 65 50 15 65 65 3 

Brazilian 50 234 6 77 83 56 27 學3 83 7 

C 1itti毛主訂單咖warm cli租ate 70 18 4 4 4 
1 ( J 

4 4 10 

C11訊lbing-cool c1imate 85 283 3 17 20 19 1 19 20 241 

' , • ' 



ZP31. 

group 1n the 19且已 VEF w1thin each 3. Number of bean entries Table 

acrord主ng to 草rowth ha.bit and 間aturity.

to phys主。log1c maturity Days i t h a b Growth Group 

95 7惡-85位5-7565 IV III II I 幫o.

113 l 7 105 10 

e 

113 18 37 會主20 

4 166 2 3 30 142 25 

4 168 12 19 9車65 30 

9 會35 

7 I 1 3 4 40 

14 109 57 65 3 45 

17 208 5 53 116 5 50 

70 

2串 3

175 

262 21 85 

4 
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Table 4. Yield (kg!ha) and main characteristics of some outstanding lines in the 19惡6 VEF 
叫那 within each group. 

loine Habit E!100 seeds Maturity Yield Rust CBB An t AtS 

Black-smal1-bush 

NAG 191 2A 20 71 168已 s $ l 1 
XAN 211 2B 22 71 1667 l 主 s 1 
NAG 199 3 23 70 1502 1 1 主 1 

Re桂鵬總瓢a11-bush

RAB 367 2B 20 66 1606 1 5 1 工
EZLB39 60 3 25 70 1552 1 1 R 主
RAB 395 3 40 77 1112 1 主 R 1 

Red. p主nk ， red mott1e忌-mediu惚， large-bush 

AFR 289 1 51 71 1378 R S 5 R 
I在K有FR8431139 2B 540 1 72 1413 R 1 主 3 

3 77 1112 說 1 

子是lite-s盟all耐翩起ush

PAN 183 2至 17 68 1309 1 $ R 主
PAN 17會 3 40 74 1244 1 工 s 1 

Mexican Types畸重nedlu!提-bush

TY 33在7-4 2B 30 71 1326 R 1 R z l 那 2500-22 3 32 71 1575 工 1 R 

Brazi1ian types-small-bush 

TY 3388-2 2A 22 71 1604 s 工 R 1 
BZ41537B串-1 3 21 71 1892 R s R 1 
BZ 1358-8 主 23 72 1745 $ 1 R 1 

Re逞， cream , mottled-large-cl主.mb圭ng-root climates 

A!腎D4334 3血 52 135 47會3 主 1 R 主

A詞D641 
344iB B k 469 1 135 4295 E s R 主

AND 476 11435 3 6605918 8 1 s R l l ToAS咖 l刪89 55 1 主 R 

• ' # r ' 



tested in Pa1mira , bush lines 
A. 

主.vera車e yie1d (kg/ha) of the 
Co1ombia. 1986 EP. Sm昆ester

Table 5. 
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Table 6. Average yield (kg/ha) of the bush lines test發d in Popaya訟，

Colombia. 1986 EP. Semester 在.

Sma11 seeded entries 
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Mean 
LSD .05 CV 
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Table 7. Average yield (1荒草 !ha) of the cli酷b主ng lar草e-seeded 1ines for 

cool c1主mates.

LlNE 

AFR 23會

AFR 142 

AFR 227 

Check: Rojo 70 

Mean (n:28) 

LSD 
.05 

cv 

YIET"D 

2611 

2586 

2321 

2010 

1 岳83

176 

32 

1986 EP. Rio Negro , Ant主oquia.

LINE YIELD 

AFR 54 2日34

AFR 64 18岳在

血FR 58 1801 

201 區

(n=42) 1562 

85 

22 

179 
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Table 8. Ave~age yield (k車Iha) of the cli油Ibin車 1a~草e-seeded line忽 fo~ coo1 cli訊ates. 1986 EP. Rio Negro , 

Antioqu1a. 

LINE YIELD LINE YIELD LIN草 YTELD 1. 11當E YIELD UNE YIELD 

AND 231 5550 AND 135 5164 ZAV 106 48昏 l ZAV 23 5位47 ZAV 66 5846 

AND 221 5163 且ND 160 在 701 ZAV 85 4847 ZAV 12 5562 ZAV 20主 5840 

AND 5 5101 且在D 257 再 553 ZAV 206 5771 ZAV 98 5502 ZAV 會7 5434 

AND 224 5012 AND 243 4553 ZλV 140 4763 ZAV 163 5330 ZAV 101 5432 

Z血V 221 454事 ZAV 154 5298 

-----喃喃叫喘喘枷扭扭扭扭- 喃喃喘喘岫岫喘間串咿扭扭扭--- 喃喃喘嘲喘呻枷扭扭戶----明問 叫神鵬神岫岫梢----白隔開--- 叮叮叮----由甲骨間相冊岫叫間

Check: ICA VIBORAL 3的96 30惡毒 4460 在589 4450 

喘甜甜凹，喃自一一-------冊 血可棚"也-----面臨帽瞬間岫岫喘 一曲---耳目四"叫咱間叫咱自由 -------甜扭扭叫一--叫一 一一呻峙呻岫恤向剖開盼咱----申

Mean (n=24) 4075 (n為36) 3655 {說也 18) 4216 (n=47) 4367 (na 35) 4370 

T"SD. 05 
2屆串 206 207 213 202 

CV 18 20 12 11 17 

扭曲也扭扭自------幽幽司咽申 -------一冉冉冉喘喘呻扭間 白白--一旦旦隘，呻呻峙扭扭扭戶可 且一巴巴申明甜甜咱曲直----一 一4叫呻神"枷呵呵可可曲-----

e ' 
祠，
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IBYA幫in the 1985 Yie1d (kg/ha) of the top three 1ines 
within each group of market c1.益發ses~

Tab1e 9. 
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Tab1e 10. Yield (k揖 !ha) of the most out悠tan挂ing bush 1ines in 1986 lBYAN within each c1ass of beans. 
Pa1mira. Semester A. 

oe、eJ 

CL血ss tINE YIELD LOCAL YIELD LONG YIELD X "tSD. 05 CV 
CHECK TE1竄M CHECK 

B1ack NAC 98 l冉冉6 BAT 271 1167 Jamapa 982 1007 567 34 
DOR 227 1258 

--呻---甜甜岫--咱個『喘---.-由---幽幽悟---恥----呻岫--叫咱--冊岫-------甜可--咱自--峙-一一幽幽恤---嘯，思-呵呵呵---咱也-嘲咱也---“--僻問世-喘間相---喘祖自

Sma11 Reds: IIa 我RJAKBB2I7454 1352 0 Zamorano 790 A 21 1085 947 543 33 
1223 

II RAB211 1355 Zamo玄ano 771 A 21 lJ 38 1075 499 28 
RAB 251 134岳

III R血。 33 1797 Za祖orano 10昏7 在 21 1629 1430 501 21 
RAB 201 1724 

且，僻靜“---旬--巴喲-----帽，耐刪枷扭耐伽他-司盼“--腳例也--怕也-喝咖他---仰自-哪都伽』司酬----喲鵬F旬，耐帥"司研輛輛耐--悶悶悶----------呵給--- .. 恥恥--.勵的自_.輸啪"

Red Kidney Z主A 105 118 會8 Calima 827 BAT 1297 957 77屆 233 1串

KID 3 會 6

Sugar & Cranberry PV血 800B 1052 Calima 848 B血，T 1297 401 732 263 22 
PVA 3025 9屆 1

5亞a11 Red mott1ed PAT 6 l 岳55 Calima 1046 BAT 1297 1218 1206 352 1惡
PAI 127 1471 

Large Re是 Mott1ed PVA 844 14串8 Calima 11 59 BAT 1297 163日 1168 384 20 
PVA 846 1408 

F圓圓白恥---時叫蝠，即岫峙-岫帥----咀--叫叫--呵呵--呵呵臨一﹒曲咱申由--軸--呵呵拍一-咽----珊--一呻---血---可申---呵呵E峙叫咱也-凹咱也-峙扭扭且--袖都--叫咱F一一峙-

祖AVY PAN 65 1175 BAT 482 992 Ex Rico 23 7日。 856 422 30 
F且有 82 103思

--圈，輛輛---恥叫兩圖閻喘呻申圈，卿卿叫--申明--由啊啊--叫咱---峙帥一-咱自由-目扭扭---呵呵申明扭曲--即可--間自由--何一--帥一--帥---喘申--咱申--呻峙---岫扭曲-扭扭岫--喘扭

Peruano G d1kh3o0m9品e 1124 
1000 

會97-C話73 654 技ayocoba 609 77昏 435 33 

Jalo - Ojo de Cabra COS 4 1523 A 445 1199 A 321 1639 1016 523 30 
COS 5 1038 

BAYO IEIKH8 33 1351 至rasil 2 828 T1tan 12串4 822 400 29 
BAN 2 1097 

叫岫-岫岫喘戶圖，研阻--叫咱--直都但也--岫個-嘲喘喘--甜呻由團，腳腳也-喘喘咀--酬岫--帽"骨間-團"喘個-呻枷由自﹒睜開間--目叫也由申叫“-押叫咱-串戶明圍----一-骨間叫回甜甜岫--喘畔-.酬呻

Rosinha RIZ 45 2016 A 295 1294 IPA 741♀ 1304 1450 522 21 
EMP 143 1919 
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Table 11. Yield (kg/ha) of the most outstanding bush lines in 1986 圭亞YAN within each class of 

beans. Popayan. Semester A. 

CUSS tINE YI l!tD LOCAt 
CHEC芷

YIET"D LONG YI l!LD 
Tl!RM CHECK 

tSD. 05 CV z 

B1ack 1915 1841 1 在482 DO說 241 2393 
NAG 98 2350 

BAτ527 1719 Jamapa 

Smal1 Red: 11 a RAB 244 1會71 Zamorano 1516 A 21 1418 1567 224 8 
RAB 210 1851 

II RAB 211 1 會 95 Zamorano 1608 A 21 1731 1666 572 
RAB 230 19會再

III RλB 201 2055 Zamorano 1332 
RIZ 53 1688 

一一…一一一一一----扭

Red K愉ey 叫:晶 1197677 7 Calima 1715 
FVZiAtA8 15 Sugar & Cτanberry PVA 800.11 1905 Calima 15品?
PVA 138品 12 838 

Small Re挂-Mottled PAT 5 291789 2 Calima 14工4
PAI 127 

targe Re心Mo叫dpva3036 1596 3 Calima 12串串

PV且 844 1460 

Navy PAR 87 7 1176101 5 BAT 482 1284 
PAN 72 

……一一一…一一…一-一一﹒輛自一明F一一……一一一一……一一剖開

Peruano 

Jalo/0jo de Cabra 

B血YO

Rosinha 

G 13094 
Ahome 

CO55 8 3 3 C08 
BAN 3 
BAN 2 

RIZ 32 
RIZ 毒6

116995 2 

115 896 4 

15。96 74 
1097 

2370 
19晶 1

9 會7岫CH73

A 轟轟5

Bras i12 

主 295

1824 

1辱含3

1719 

138位

A 21 1 品已2 1543 416 

BAT 1297 1696 1527 302 

BAT 1297 1518 1529 主48

BAT 1297 1637 17會4 251 

BAT 1297 1272 123晶 284 

E" R主co 23 15忌。 1323 3惡8

經ayocoba 1388 1395 447 

主 321 208會 1311 260 

Titan 1310 1347 552 

IPA 7419 1758 1713 5串8

21 

16 

12 

1再

8 

1 主

17 

17 

12 

25 

21 
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Re蠶ional Activities D. 

Central 血路發τica and the Caribbean 

The Central A血erican and Caribbea室主 Bean Project i忽 financed by 
COSUDE and COVers trop1cal Mex1co and Panema as we1 1. In 1986 , the 
project place挂 greater e怨phasi緣。n transferr主ng techno10gy generated 
by the natione1 programs to the fermers , through efficient on-farm 
research. IICA and ICTA in Guatema1a continue to 惡ive inva1uable 10-
gistic support to the project. 

1 • 

In 1986 , the participat1ng project countr1es assumed 1ea社ership

of the techno10gica1 res全erch directed at solving the proble訟S of bean 
production in the τe車ion. An efficient network of infor揖ation and 
material 0愁 beans was forme忌， and was furthere是 by active exchange街

between the countries. 

" 

Research into Bean Golden Mosaic Virus continued to be 1ed by 
Guatemala in conjunction with Mexico , E1 Sa1vador and the Oomi，主ican

Republic; 扭扭旦 research was led by Honduras , with the assistance of 
Guatema1a , El Salvador , Mexico and Nicaragua; Honduras a1so headed 
slug research in co11eboration with the Escue1a 主草堂ico1e Panamericana; 
web bli在.ht wes the responsib i1 ity of Costa Rica and the 00盟主nican

Repub11c , Guate臨a1a and Panama; 口。由mon Bacteria1 Blight reseerch was 
directed by Cuba; and , on-farm research tria1s were 1ed by E1 
Sa1va吐or ， Honduras end the Oominican Republic. 

Nationa1 programs continued to exchan臣e scientific personnel 
through participation in courses offered by the various countr生es ， and 
exchanges were encouraged a180 in an attempt to mini祖ize work method
ology 社ifferences a姐ong the participating nations of the project. 

The network has been relnforced substantially by workshops aimed 
at anelyzing resu1 ts from the Adaptation Nurserles in the Caribbean 
and Centra1 America. Courses were oriented towards the trainin窮。f
onωfarm researchers to ease techno1ogy transfer between national pro
gra血s and farmers. 主 strategy for increasing seed production was ini
tiated with a pilot course on the use of "artesana1" (far明er-produced)
seed. Project leaders were scient主sts from the tra圭.nin臨 and service 
sections of national programs. National pro草ram 1eaders held meetin囂S
to discu發s research resu1ts and to plan future research. 

4 

.. 
During this yeer , meterials more tolerant to web bl土耳ht were 

pro挂uced by Costa Rica' s lnter-Institutional Bean Program. A new 
v我riety was re1eased to the farmers under the name Cariari. Guatemala 
prod也ced an eer1y variety shown to be more to1erant to BGMV than ICTA 
Quetzal or ICTA Tazumal , a治d it was 車主ven the name ICT在 Ostue. Costa 
Rica and Cube adopte謹 two varieties th主s year - 1這egro 說uasteco and 
Centa Tezu間a1 - end in the Huasteca region of }哩exico. the variety 
Negro Huasteco 81 was wide1y adopted by the farmers over a traditiona1 
variety. Ja開epa.

5ee壘~ lar甚e

Honduras and 

l 草5

To e主d the countries in production of basic 
哇uantities of seed were sent to Dominican Republic. Cuba , 



E1 Sa1vador. Econo甜ic stud1es in Guatema1a 1nd1cate that the best 
vaτ主et1es for the southeast were adopte益 by far祖ers for usε1n Peten 
but their use was limited by the 1ack of seed. In Honduras and E1 
Salvador , naw lines about to be sent to the farmers w111 not have 
commercial1zat10n problems an謹 wil1 be readily accepted by the consum
ers. Costa Rica became an exporter of beans for the f1rst t主me this 
year , in both beans for consumption an是 in basic and certified seed. 

Investi其at10n activities 

在1'ION

For var10us reasons , the Central Amer主can Network of Aoion Re
search folded 1n 198主185. 主 reconstruction of the network 吾吾王一begun
by CIAT' s Bean Program ento哩。10車1st. Three techn圭cians from 
Guatemala , Nicaragua an社 E1 Salvador were sent to CIAT for train1ng 1n 
訟些旦﹒ These techn1c1ans helped prepare s訟。 sets of 甜甜 from the 
International 經些旦曉urse吟 two of which w111 be planted in 
Guatema1a. two in Hondura翁， and one each 1n El Salvador and Nicaragua. 
Th發se nur史學eries have not yet been eva1uated. 

A technician from Honduras was named to head up the Apion re
search for the region. His team has p1ante垂 the fo11owing tr1a1s: 

1. International 位提里轉ursery (cli瓢.bers)
2. 1τlternatio悶1 皇位~ Nursery (bush beans) 
3. Effect of planting date on resi肘棚ce to 絞些主

4. Effect of plant distribution on resistance to 銓控沒
5. Ev剖開tion of damage cause是 by 扭扭旦 in resistant and susceptible 

variet1es 
趴 Comparison of 閥mpling methods for 全區里n research 
7. Stu昌y of 位台E: pher叫ogy

These trials were to be ready for evaluation in January , 工會87.

詩evertheless ， it shoul是 be e盟phasized that 1純學pite of the a
fore也entioned problem怠， pro昆主sin皂， we11-adapte垂 mater1a1s were found 
in a new family of crosses derived from G 13614 , G 3324 , G 333忌， and G 
3585. If經且沒 resistance can be found in these hlgh勾 adapted 11nes , 
1t woul是 be a sign1f主cant achievement. 

BEAN GOT"DEN MOSAIC VIRUS 

This year crosses ma是e between parents 血 429. DOR 302 , and DOR 
303 , (different from the tra益itional sources of resistanc發偏Porrillo

70 , Porri110 Sintet主co and Turrialba 1) , produce是 lines showing true 
resistance to this 是1sease. These resl發tant materials were 
incorporated 貌。t only into blacl定， red ,. mottle益. canary ，單位是 other see益，
but a1so 主nto materia1s of interest for countries outs1de the Central 
A血erican re草lon (e. g. , B玄azi1). ICTA released a new variety called 
ICτ主 Ostua (ICT蟲 81“53) that is more to1erant to BGMV than 1ines 
released ln 1會79. ICTA Ostua a1so has the advantage of being early 
and tolerant to web blight. 
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The materials showing resistance in Guatemala have shown 
tolerance in the Dominican Republic. El Sa1vador and Mexico. New ma
teria1s even more resistant to BGMV have been found. and 當111 be used 
a8 parents 1n future cro寫 ses. A total of 765 lines inc1uding Pinto. 
Re是 Kidney ， Great Northern , Red Mexica訓 and other prom1發 in草 types

were eva1uated 1n Monja信， Guatemala and L05 Moch1s. Mex主co. From this 
車roup ， 108 were se1ected in both 10cations for their tolerance (good 
pod production) a~thou草.h none of the entries was resistant. 1n the 
second plant主n臣， 895 entries from the Ger組p1asm Bank were tested under 
heavy disease pressure. R~sults 翁howed that in terms of fo1iar 
symptom紹， the best 1圭nes were Tejano (G 13744) , Pinto A血er1car閱 (G
13703 , G 16100) , Gentry為 22051 (G 2274) , and Garrapatos (G 1605會 and G 
16065). Th1s 1ast entry is one of the progenitors of A 42雪， which 
t言aditionally has had good BGMV res1stance and a是aptation to the 
tropics. Other genotypes showed a tolerant reac tion (severe fo11ar 
sy祖ptoms but considerable pod product宜。n). Tolerant Habit 1 lines 
included G 14 , G 121 , G 122 , G 254 , G 426 , G 645 , G 岳48 ， G 650 , G 655 , 
G 719 , G 1935 , G 453惡， G 445白， G 5125 , G 5129 , G 572品， G 574岳， G 
10082 , G 10085 , G 10087 , G 10088 , G 100喜事， G 10090 , G 10093 , G 100曹先，
G 10105 , G 10106 , G 10345 , G 118岳7 ， G 1384缸， G 14045 , G 14057 , G 
14678 , an是 G 16102. Tolerant Habit 11 an是 1Il lines inc1u是ed G 404 , G 
1058 , G 135會 1 ， G 13593 , G 15599 and G 16246. 

' 

, 

All these new materia1s are bein車 uti1ized in the cross1n藍

program for pro甚uction of resistant and we11-a是apted mottle吐， canary , 

HazufradoH, s磁a11 re喔， b1ack , and 1arge red bean types. 
aepz81294 

WEB BLIGHT 

Eva1uations of large numbers of 為e草re草atin草 populations have con
t1nued 1n Costa Rica. Many of these populations have shown high t01倫
erance to web b1ight and good adaptability to the re草10鈍， and 緣。.me of 
these populations (b1ack as we11 as red) have proven super土or to the 
1eadin草 tolerant check , Ta1amanca. Evaluations of two red seeded 
VEFs; two red seede是 VP當S; and four VIMs were conducted. Furthe玄more ，

200 cultivars (criollos) and 1000 new entries to the ger祖plasm bank 
(BG 941-BG 2000) were plant:ed. F主ve ma t:erials were selected from 
these: BG 1215; BG 118誓; BG 1223; BG 1247 and BG 1260. 

web the 1n scree宣led宜laterials。fSUtl血arya The following 16 
blight nursery 1n 1986. 

e 

the 
the 

F, populations: 5串 populations were de11vered fro毅 CIAT with 
pürpose of identifying trans藍ressive segregants. Of thcse , 
fo110wtng were noted as be1忍揖 particularly pro由isin皂:

1. 

暫且G 116 x Talamanca 
NAG 130 x DOR 60 
時AG 130 x L 81-31 
MOS 晶 x RAO 27 
PA1 114 x 被叮S 15 
BAT 1 也 49 x RAO 2 
NAG 12 l至 Rλo 27 

1235 RAO 2 (Chorotega) x BAT 
Tala祖anca x MUS 1 再

DOR 60 x A 220 
N直.G 12 x t 883-2 
鼓US 11 x L 883-2 
L 81-31 x N主G 12 
Ta1amanca x NAG 12 

187 



2. Fifty叫t當o F /, families pre-selected for BC被V resistance in CIA'τ 
and deliver忌d for evaluation in Costa Rica an吐 Guatemala. Of 
these , progeny of C囂NTA Iza1co , and some of Orgu11oso were espe
cially promising. 

3. Se1ections from Adaptation Nurseries (VAs). 腎。teworthy were R血Bs
49 , 50 , 5息， 96. 220 , 312 , 35事， 408 , and 434. 

4. CIAT's red seeded VEF. Here 蓋章Us 16 and 23 were very 話。od.

5. In a pre工iminary screening of 1i，、es from the Elite BGMV Nursery , 
Garrapatos , Gentry 22051 , Aguascalientes , G 14957 , Pinto 
Americano , Local Kidney JP賢， G 14465 , and ICTA Ostua presel三ted a 
favorable web blight reaction. 

6. International 留eb Bligh豈有ursery (VI稅): Standouts 1n Costa Rica , 
Guatemala and/or the Dominican Repub1ic inc1u益ed 觀any se1ected 
1ast year among advanced lines screened in the breeding nursery , 
includ圭ng Ml!S L主nes 3. 2串， 2雪， 33 and 34; XAN 222 , 224 , 226 and 
228; 萬XHC 10321-7-M (MUS 50) , HT 771空白5-2 (MUS 在7)， HT 7700-1-M 
{好US 52) , RAB 128 , A 237 ，說T7716 (MU旦在岳l ， BAT 450 , NAG 20 , and 
ICTA Ostua. The fol1owing tab1e presents the best lines of the 
VIM base是 on yield and di發ease severity: 
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-

4 

4 

Line 

被US 37 

Hτ7700 

XAN 205 

A-237 

民主B 73 

XAN 225 

MUS 30 

MUS 33 

RAB 377 

XAN 222 

HT 77互會-5-2-M

XAN 176 

盟主B 408 

BAT 有50

ICTA 883-2-M 

HT 7716 

XAN 197 

?這EGRO HUASTECO 

NAG 20 

ORGULLOSO 

結US 29 

必US 36 

TAL血談Al嘗CA (TOLER血NT)

BAT 1155 (SUSCEPTI8LE) 

住經旦旦 Yiel這 Gr/Parcel

1.2 宜lts.2

5.50 車0.4

5.50 77.4 

5.50 74.2 

5.75 75.1 

5.75 岳3.4

5.75 52.8 

5.75 44.5 

5.75 34.2 

5.75 32.1 

已 .00 己8.6

6.00 67.7 

6.00 65.9 

6.00 65.9 

已 .00 屆主 .1

6.00 岳4.8

6.00 48.8 

6.00 47.3 

6.0日 45.2 

6.00 高4.3

6.00 3 1.會

6.00 29.2 

6.00 29.1 

6.10 37.9 

8.00 9.3 
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With 80 !發any prot援ising 扭aterials lt 1s evl垂ent that a moτe crit
ica工 evaluatlon 1s necessary to distingu主sh the best 11nes. 
Reco盟mendat圭ons from the Internationa1 習的 Blight Workshop (November 
1986) suggested yield studies of the best materia1s un挂er moderate 
d1sease pressure across several environments , 1n order to better 
discriminate superior genotypes based on yie1d. 

Trials were a1so conducted on cu1tural disease contro1 祖ethods ，

移uch as crop rotation , p1anting density , and the use of varying plant
ing distances in hi110cks versus row移﹒ The benefits 笠翁.herent in the 
"hillock p1anting" were c1ear1y 挂emon怒trate這 by higher yie1d and 
草reater tolerance to web b1ight. 盟主l10ck pla室主ting per設its 惡τeater

aeration and better 社ralna草包.

Research on the effect of herbicides on mulch formatlon 
contlnued , as dld studies on the interaction between herbicldes and 
the pathogen (Thanatol>horus cucumeris). 

Studies on ti室主編based fung主cldes 1ike Supertin (48%) , Brestan 
(草0%) 沒誼通 Duter (40%) , showe挂 that a11 three of these were superior to 
the tra是主主主ona工工y 也se是 Be怠工ate. These stu挂 les a1so 是ete玄mi室led idea1 
app1ication rates for these fungicides. Ben1ate an丘 Supertin are be
in草 co甜pared for their utility against systemic funga1 生說fections.

Tria1s have shown pro詞lising results from two soil-applied fungicide怒，
tolcofloxmethy1 (Rhl銘。1肘。 and PCNB , whlch reduce initlal inoculum 
levels. 

The most 主mportant observation regarding integrated control is 
that far枝lers are beginning to adopt the syste麓， and that lnexpe電lsive
fu吸囂icides w主th 10w tin levels were superior to the more tradit主ona1

and expens圭ve pro挂電1C 定， 車enomy玉， in commercia1 bean growin草 plots. 
This finding wil1 per聽it a 25室主eduction in the cost of disease 
cont玄。1 for web blight. 

SLUG CONTROT~ 

Studies were continued on developing methods for eliminatin缸

slugs and included testing the usefulness of a pe11etize垂 bait of 
maize mixed with Sevi說， D1pterex , or Laτlnate and bicarbonate of soda 
(a6 a fen賠ntation 主nhibitor). This bait h臨 been tested in on“faτ種
主玄ia1s a犯忌 1n 1arge de盟onstratio玄1 plots , and farmers have a1玄eady been 
enco悠悠tere挂 adoptíng this techno10gy. 

zdent1fication of screenin揖 s ites in Co10個bia re1evant to Ceτltral 

America 

The 1985 Annual Report lncluded a study on genotype x environment 
interaction based on sOme 15 envlronments 1n Colombia and Central 
America. 

This 發tu是y included 27 嘉忽忽otypes rep玄esentin草忌。th bred and 1and 
race materials. This stu是y ha第 been contlnued 圭n both Centra1 車且erica
an是 Colomb生a ， in order to confir瑚 prev主ous1y obtsined results , and to 
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in CIAT to correlate hetter w1th Central more fine1y tune env圭ronments
Americ側 enviro陋的“-

• 

tiitiij? 

:
一

Tests were conducted 1n Santander de Qui1ichao under 10wer fer
tility conditions than previously use禱. as we11 as in two sites in 
Costa Rica , one of 協主ch was under 祖oderate ferti1ity stress. Th詠
discussion focuses on corre1ations among experiments which cou1d be 
considered to have a de草ree of ferti1ity stress (particu1ar1y 10w P). 
These experi師說ts 桶re conducte垂 1n Guatema1a (2了， Costa R主ca (1) and 
Santande笠(1) (τah1e 1). On1y one corre1ation 有.as significant among 
a11 experiment resu1ts from these thτee s1te忽﹒ Santander (with 10w 
fert主11ty) correlated w主th on1y one of the 10w fertility site5 1n Cen
tra1 A且erica (one 1n Guatema1a) However , the Santa綠der 10w ferti1ity 
sice correlated fairly we11 w圭th the Santander h1gh ferti1ity site in 
the 8ame sea愁。n (1'珊 43*). an是 these two studies showed practica11y 
the 5ame pattern of correlations with other 移ites. 1n othe實 words. 1n 
these studies , response to soi1 ferti1ity did not seem to be an over
ridin惡 factor in deter祖ining adaptatio獄， even though severa1 1and race 
genotypes were inc1uded , which were thought to be re1ative1y better 
adapted to poor soi1 conditions. 1t i8 worth mentioning that 10w fer
ti1ity experiment8 often 點lffer 毯。 re disease pressure , probab1y 是ue to 
the host' 5 pre拉圭sposit圭on to the pathogen , and differential response 
to pathogens 14111 祖ask the effects of 10w soi1 fert i1ity. This has 
important i血p1ications for a11 work 是one under 1014 ferti1ity. 

Thls study wi11 continue to search for the best combination of 
site , ferti1ity 1eve1 etc. in C010四bia to match that of Central 孟晶eri耐

can sites. 

co訂l!latioos bec.聽組持科ds of 27 伊四句興S 如 four 10w to 恤跆艾滋且 fe位也ity re頌血恥

捌益昌都 lúgh fert泣ity regi購單(組化racted 訟戶n:t食嘲 CIA! &間組1 知研凹， 1翎5)，
Tab1e 1. 
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Nurseries 

F能etings he1d in 198岳 with the nationa1 pro惡rams of the project 
countrles resu1ted 1包 a crossing pro囂ram that CIAT wl11 carry out for 
the 是主verse re車ional subprojects. 

In January 1986 , representatlves from the different natlona1 pro
grams met at IICA ln San Jose , Costa Rica to discuss the results of 
the 1985 VAs an是 to plan activities for 工會86. For the first tlme , in 
May 19島峰， a s生盟主lar meeting for the Caribbean countries and Panama was 
he1d at CESD車， Do誼inican Repub1ic. Participants in both 訊eetings de
cided to form an 是daptation nursery on a re草iona1 basis , to be ca11e垂
VIDAC. The majority of the 1ine翁 in th主s nursery wi11 come from the 
nationa1 program愁， while some wi11 come from Cl血.T 's improvement pro
草ra凹 This nurseτy wi11 permlt the growth of horizonta1 transfer be
tween participating cou認tries accordin草 to their 室主eeds.

Vert1ca1 transfer 18 effected from CI主T ， throu惡h specific country 
projects , or though the V主s and VEFs a5 we11 a5 through the c。但tinua翱
tion an是 dispatchin皂 of IBYANs. 

車是aptation nursery (V且〕 草ean team nursery (VEF) 

Bean team nurser1es (VEFs) were begun this yea主 with red an挂

b1ack grains a6 we11 as red c1imbers an吐血。ttles ， rather than having 
adaptation nurser主es. The small red bean VEF has been sent to Costa 
Rica , 持icaragua. Honduras , 草工 Sa1vador , Guatemala and Cuba; the black 
bean VEF has been plante是 1n Guatemala and Costa Rica , Cuba and 
Mexico; an是 the mottle這 bean VEF has been planted out 1n Cuba , 
Domi室主主can Repub1ic and Panama. 

VINARs an是 EPRs

The project col1aborate是 in the preparation of the EPR絡 (Prelimi
nary Yie1d Trials) and VIN血Rs (Nationa1 Yield Nurseries)w主th the pro
dtlct 主on and transfer of basic seed to them. Seed was distr主bute是主n
the following 甜anner:

El Salvador RAB 203 , RAB 58 , 里主B 204 , RAB 213 , ZAV 83占4.

Honduras RAB 34 , RAB 3害， RAB 4孽， RAB 50 , RAB 52 , RAB 205 ，單AB 142 

Guatemala: Porrillo 70 , 幫會囂ro Huasteco 81 , XAN 112 , HT 7716 , HT 1719 , 
BAT 450 , XAN 93 , BAT 7忌， R藍V. 81 , XAI冒雪缸， NAG 101 , DOR 
2271 , 駕車G 97. 

Costa Rica: BAT 76 , HT 7716 , XAN 90 , BAT 1449. 

Dominican Repub1ic: MCD 251 , PAT 11 , PAT 岳， PAT 9 , RIZ 3位. PAD 43 
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VICARs 

A partia1 ana1ysis was made this year of VICAR Reds 85 and VICAR 
b1acks 85 from 18 1ocations and resu1ts were sent to the VICAR coordi
nator in E1 Sa1vador , since the PCCMCA meetings were he1d there that 
year. The best yie1ding red varieties were: RAB 58 , RAB 204 , RAB 213 , 
RAB 59 , RAB 203 and CENTA IZALCO. A11 of these were eva1uated on-farm 
and reached average yie1ds of 1400 kg/ha. The comparison of yields of 
red and b1ack varieties shows that the bean program has significant1y 
improved red varieties which , over the past several years , have a1ways 
trai1ed the b1acks in yie1d by approximate1y 30-4日 percent. It shou1d 
be noted that co1or stabi1ity in the red grains was a1so achieved • 

• 

32 VICARs were distributed for p1anting in 1987 to E1 Sa1vador , 
Nicaragua , Dominican Repub1ic , Mexico , Costa Rica , and Honduras , which 
inc1uded materia1 for Nationa1 Programs as proposed at the PCCMCA 
meeting. These materia1s were a1so sent to countries outside the re
gion , e.g . Venezue1a and Costa Rica. 

可﹒

djfig--Airz 
Seed transmitted diseases are an important cause of 10w yie1d in 

the majority of bean producing regions of the project where crop pro
duction prob1ems have been ana1yzed. Therefore , on-farm research has 
emphasized qua1ity improvement of varieties and/or 1ines that have 
been se1ected for disease resistance , using appropriate agronomic 
practices. Good resistant seed has been found in the fo11owing coun
tries: 

On-farm tria1s 

• 

GUATEMAT~A P1antings of the variety ICTA OSTUA were carried out 
by extension agents from DIGESA in the first season. Transfer tria1s 
were p1anted in the Oriente 83. The 10west yie1d (500 kg/ha) was 
。btained from a maize-bean intercrop while the highest (3, 400 kg/ha) 
was obtained from a monocu1ture p1anting. 

DIGESA bought 600 pounds of CITA OSTUA from the farmers who had 
the best seed from the first season harvest and p1anted it in 66 
transfer p10ts in the second season. The acceptabi1ity of ICTA OSTUA 
to farmers and consumers in these areas is being studied. 

A variety tria1 was p1anted by ICTA in Peten in which 30 entries 
were planted in three sites with three rep1ications. The superiority 
。 f the variety ICTA Tamazulapa under web blight pressure was proven. 
ICTA also p1anted experimenta1 p10ts with ICTA Tamazu1apa. 65% of the 
farmers 1iked this variety , even though yie1ds were somewhat 10w due 
to unfavorab1e environmenta1 conditions. Farmers wanted to continue 
planting ICTA Tamazu1apa but it was only avai1able in sma1l quantities 
at 5 , 10 , and 25 lb bags. This was a major obstacle to its 
distribution • 

• 

the three sites with four repetitions show that 
the best treatments ranged between 60-144 %. 

Results from 
economic return of 
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HONDU旦控﹒ Nine variety trials were planted in five sites: two in 
Olancho , one in Talanga , one in Esperanza , two in Yoro and two in 
Occidente. Data based on pod load , ear1iness , and plant hea1th showed 
that RAB 205 , RAB 50 and , the Honduran Composite Cross (RAB 205 + RAB 
50 +租車B 49) a11 performed very well. 

Re鞍ional extension workers supervised the planting of forty ex“ 

perimental plots 1n Paraiso with R蟲車 205 a玄ld RAB 50. Although drou皂.ht
was prevalent , the 盟ajor1ty of these p10ts reache是 haτ有rest. Farmers 
were 8at1結 fied w主th these two 甜ateria1s ， pri聽arily because of their 
ea宮lines發.

EL 三是監控主﹒ Trials were conducted in the Centra1 region with 
the varieties RAB 204 , R且B 213 , RAB 5B , MMS 101 , Rojo de Se缸 and
Centa Izalco. Farmers' checks were severely attacked by co貨lIßon
bacterial bli島ht and BCMV. MMS 101 , Rojo de Seda del Centa , and Centa 
Izalco were affected by the two diseases to a 1e5ser degree. RAB 204 , 
RAB 213 and RAB 5日 were less susceptible to ‘ common bacterial blight , 
and none showed reaction to BCMV , indicating these lines had an 1 gene 
incorporated into them. 

RAB 58 matured late in a11 regio益s ， and for this reason most of 
the harvest was l05t. RAB 204 was found to be superior , and was 
planted in vali社ation and demonstration plots in the secon社 planting

seaSOTI .. 

ln Santa Cruz Porril1o , a stu這Y of the followin車租ateria1s ",as 
be草un: lCTA 串串3-2研跤， Ta1amanca , ICTA CV“惡5叫工1 ， ICTA CV 串5-15 ， rCT主

Tamazu1ap傘， NAG 125 , an這 three red seede這l1nes ， RAB 7位， XA時 155 ， and 
E主B 3思3.

空空主主且主 On-farm trials were p1anted with b1ack 帥eded ， web 
blight tolerant 1ines that had been shown to be superior to Talamanca 
under conditions favorable to anthracnose deve10pment. These 1ines , 
which will be re1eased in the near future , are: HT 7719 (Porrillo 
Sintetico x BAT 76) , and ICTA 8B3叫2-M (ICTA 81 “ 8 x 83). One hundred 
pounds of genetlc seed from these 11nes were given to MAG and CNP this 
year. Research invo1ving "frijo1 tapado" was conducted with the 
University. Trlals were set up involvlng four lines - RAB 58 , RAB 50 , 
ICTA Precoz 2 an，社 ICTA Precoz 3 , which were superlor to 1oca1 
varieties. 

CUB車 Evaluations of a是vanced 盟aterials were very effective Ìl芝

輯工ecting promisin草 11nes that w圭豆豆扭扭扭rior to ICA-Pljao 給主沙1y
suscept圭ble to rust) in the near future. Pro盟主sin車 1ines are 罩在τ 58 
negro (CENT主 T車技主zu設主L)， 罩在T 3位冉， negro (BRU有C主)， BAT 832 (綠綠草ro). 車AT

518 (室主egro) ， ICA 23 (rojo) , BAT 4惡 2 (b1anco) and 車 336 (cre輯發).

Seed multiplication 

During this year , seed ",as mu1tiplied and sent out to the 
Dominican Republic , Cuba , Nicaragua , Costa Rica , Guatemala , Panama and 
Honduras. It is hoped that more concrete and effective seed production 
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can be imple盟ente是 to bτeak the bottleneck 
transfer of new varieties to the farmers • 

巴結反認真

currently existeτ\t in the 

1n accordance with the needs of national progra血s ， tra主n1ng ha的

continued 1n the fo110w主ng for盟s: reg10nal course絡 re露10na1 country 
meet主ngs ， workshops , and 1終terωregional and inter-cou怨try exchan草es of 
scientific perso為.ne l. Part主cipants fro扭 a11 the countries in the 
region have taken paτt in these training activitie發 The major thrust 
of these sessions has been to train on-farm researchers in 
three-phase垂 cou玄悠es e聰phasi法in臣 "learning by doing". 當ational
institutions were encouraged to give 草reater support to train主ng by 
observin草 the f主nal resu1t怨 。btai室主ed by the couτ5e partic主pants . 

Workshops provide社 train土ng for 113 technicians from the Project 
re吾土。n ， ，單位d 213 participate是 in on-far血 research training course發 de
寫 igned to ea發e the transfer of 血aterla1s fro孤 nationa1 programs to the 
farmer. On信farm research courses were he1d at E1 Sa1vado言， Nicaragua 
and Honduras. Courses on bean production oriented towar挂 research ，

transfer and promotion of new bean varieties at the far明 level ， were 
he1d in Cos ta Rica , Cuba and 輯部dco. The Project collaborated with 
the Costa 莖主can pro耳ra單 w1th a course on economic ana1ysis and on明farm
tria1s. A course was held in Guatemala on the use of 垣1croco瓢puters

in bean research. In conjunction with CIAT's seed unit , a course on 
the promot主on of "artesana1" (farmer-pro是uced) seed wa5 carried out in 
Guatema1a. T~eadin草 far甜ers ， as wel工 a8 regional extension a草ents t
participated in this course. Th1s course w111 serve as an examp1e for 
the regio訟 by facil圭tating the production of see挂 to speed the 
adoption of the new varleties. 

T習enty-three technicians from the region attended multi 
discip11nary and 寫pecia11zed courSes at CIAT. Two Master's student移
fro隸 Panama an挂 Guate觀a1a continue their research at C1AT , and one 
student from Guat軒說a1a terminated his work at CIAT and returned h。說e
this year. 

τhe Project facilitated visits of technicians between reglona1 
pτograms 宙i th the aim of rece i vin惡 train1ng or to fami1iar1ze them 
with new techniques or evaluation scales. These exchange visits 
promote是 col1aboration in various specialities between countries . 

A workshop was he1d at C1血.T on the methodo1ogy for routiτle eva1恥
之lation of acceptability character1stics of beans. Methods used to 
determine these characteristics var主es from co治犯try to co悠悠try an益 a的

8tal九蓮ardization wou1在 obvious1y ease information excha訟囂。 the

creat主on of a regiona1 network using similar eva1uation 訟ethods has 
been proposed. 

1n col1aboration with the Secretary of State for Agricu1ture of 
the Do研inican Republic , a natlona1 wo玄kshop on web b11草ht was he1d. A 
regional workshop involv1訂單 the interinstitutional team in Costa Rica 
(MAG , CNP , VCR , UNA ，。有S ， and CIAT) was he1d for Project technicians , 
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and scientists from CIAT and the US; durin草 which existing progra盟s
were examined and future p1ans were 四a挂e.

主n adaptation nu玄sery (V車) workshop was he1d in January in Costa 
E主ca and was attended by bree挂ers from Centra1 America. This workshop 
estab1ished a flow chart for VA materials on a two year basi忍The

bree挂ers 是ecided to 是evote 1986 to the eva1uat主on of pote認tia1 parents 
(crossing b10cks and other CIAT nurser主es) and existiτ19 popu1ations 
from regional projects (關b blight ，主監控， BGM几位C). Itwas 尋ecided
to ho工是 another meeting in Septe器ber 1987 to program crosses for 
advancement to Fry. It was agreed that CIAT wou1d maintain and advance 
candidates for tñe VIDAC , the adaptation nursery for Central America. 
It wa5 a工50 decided to 是evote 1會88 to se1ectio罰， and to have another 
VID主C by 1989 which will be c研nprised of lines from crosses p1anne謹
specifica1工y for Central America. 主 workshop with 發 imilar objectives 
was he1d in the Dominican Republic with the participation of Jamaica , 
Hait笠， Puerto Rico , Guadal羽pe and Panama , as the Car主bbean bean 
consuming countries. Conclusions reached at this 盟eeting were very 
similar to those of the other , except that multip11cation of 臨aterials

for VIDAC wou1d be done in Puerto Rico. 

Coordlnat10n Meeting 

Coincidin草 with the PCCMCA 四leetin皂， a 由eeting of the Project co
ordinators was hel吐 in E1 Salvador and included two participants from 
each country. The Coordinator of the bean pro島ram 1n E1 Sa1vador 
serve挂 as the meeting coordinator and discussions were held on future 
activitie后， fτ0種 the geneτa1 role of CIAT in the re草ion down to spe叫
cific sub-projects of each country. Al1 pa古ticipants actively con
tributed to the decisions 習lade ， whether on technology generatio泣，

trainlng of Project personne豆， or anythlng else. Participants repre
sented Mexico , Guatemala , Honduras , Nicaragua , Costa R主ca ， Panama , 
Do立tin1can Republic and E1 Salva挂or.

Proiect revis主on

A team of Swiss scientists alon軍 with a CIAT Bean Program scien
tist evalu發ted the project to esti頭ate pro草ress achieved iτ1 the re
思主。τ1" Reco棚nendations for a cont主nuation of the Project (with specif砂
ic , necessary 哩。是主fications made to further the evolution of national 
programs) was sent to COSUDE. 

訟法立主扭扭

The project will appoint a plant breeder for the region to aid in 
the planning of specific crosses for each national progra瓢， and to ai是
in the evaluation of 肥aterials generated by them. The breeder wil工 be
stationed in Costa Rica. 

Trainin惡 pro草rams wil工 be continued 1n Costa Rica , El Salva毒。絮，
在icaragua and Honduras. Courses are to be initiated in El Salvador 
(zones 1 and 2) an是 1n Dominican Re~ublic. Technicians fro亞 CIAT an桂
from the re車10n will participate in a bean production course held in 
Cuba. CIA室 f S Seed Un主t plans to hold cour路es in !1artesanal H seed 
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pro岳uction in El Salvador and Hon是uras. 品經些旦恥rkshop for the 
re草ion wi l1 be held , an是 workshops on VA evaluations at the far綠If圭eld
level will be held with visits from all the participating Project 
countries in Central America 捌挂 the Caribbean. The 扭扭互 workshop

will be hel是 in Honduras a玄草莓 the V直 workshops ln Costa Rica and Cuba • 

• 

f

〉
角
色
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2
9
.

The Project coordlnation meetlng , along with the PCCMCA 間εetin囂，

was to be held ln Guatemala ln March 19車7. An executive co世盟ittee of 
the Project will be formed from the national program coor是inators fro腎

the re草ion.

This co鵬主ttee wi11 be responsible for the pro囂問臨ling of re
search sub-projects for each country; will 是etermine the financing of 
each subproject; and , will plan the different types of training activ
ìties. 

Annual 當leetings of national progra鞘s will be held to better coor
dinate national re忽earch institutlon actlvities such as extensio鈍，

cτedit ， marketing etc , a11 of which are important e1ements in the pro
cess of adoption of new materials by the farmer發﹒

利﹒
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2. Braz i1 

C工ose co11aboration between CIAT and Bra也11 continued durin鑫
198吾 Germplasm development was conducted through evaluati位g the 
jointly develope垂 crosses in 草razi1 ， rather than se1ecting the fixed 
lines in CIAT prior to shipment to Brazil. By the end of 198巷. those 
segregating popu1ations were in the F 4且FS 草eτlerations. ready for 
adaptation trials in severa1 states throughoút the country. 

Ger種Plas點 deve10pment for Braz圭工

The Bean Pro車ram in 1986 emphasize是 yie1d evaluations of popu
lations in e發言ly generation銬. to facilitate rapi是 se1ection of the 
better populations from which the best l1ne發 can be extracted. 
Populations were plante益主n the field using a lattice design with two 
replications. One pod per p1ant was then re組oved in each season for 
further advancement. The subse哇uent seed f玄om these p。這s was then 
p1anted out in the three experimental stations. 

Yield potentia1 was e磁pha移ized at Pal觀ira ， where high technologi
ca1 inputs and chemical control weτe employed to promote 訟S1ζimum

pτoduction. 

Fie1是s in Qui1主chso were fertilized an是 then inoculated with 
bacteria1 and an草ular leaf spot pathogens. 

Plants in Popayan were inocu1ated with anthrac泣。se. The best 
抖的約 showing a co的ination of hlgh yle1d and good 是lsease resistance 
will be selected; out of these , further se1ections 可dll be made for 
co訂lDlerc1al 惡rain color. Progeny tests wi11 be done at Qui工主chao in 
1987 血. and se1ections from these will be bu1ked and p1anted in 
Quilichao as we11 as 圭n Pa1mira to be subsequently evaluate謹 for yiel是
and 是 isease resistance. The material ultimately selected w111 be sent 
to Brazil at the end of 1987 to be further developed under local 
con是itions by C耳PAF.

A tota1 of 736 segre草ating populations was p1anted in Pa~翠ira in 
1986 A, and 589 populations from these were sent to Quilichao in 
August 198巷 Due to a high 1ncidence of bacterial blight and angular 
leaf 路pot ， only 54章， or 316 populations , were selected for planti綠草 in
Popayan in December 1986. These were space p1anted to permit indi
vidual p1ant select主on.

As part of the CNPAF-CIAT agree甜ent ， a ship也ent of 208 popu
lations have already been sent to Brazi1 in December 1985 to be 
eva1uated. 

198 

" 

、

• 

.. 

• 



• BEAN 1絞PROVE阻NT II 工會85ω86

Segre草ate是

pops 
sent out 

Coded 
Lines 

Projects 
{。現racter Improvement) Country Crosses 

Brazil 11 Dec./85 

LUTq3ay ll 

152 
211 

Anthracnose 
Angu主ar leaf spot 
Drought 
LOw P 
說atur圭ty

Yie1d potentia1 

,. 

Brazil 
Mexico 
Turkey 

1 事 7 Dec./85 
90 主p宮 ./86
55 Dec./85 

343 
196 
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353 761 902 TOTAL 

Germplasm f10習 to Braz11 

In 1986 several seed shipments were rece主ved by CNPAF 
through CENARGEN , compr1sed of fixed lines requeste挂 by the 
Brazilian scientists for their resea玄ch projects. The received lines 
were as follows: 

‘. 

2jig-iiijjt!ii! 

11nes 
1ines 
lines 
lines 
lines 
lines 
l1nes 

18 
100 
23岳

102 
92 
55 

135 

White 1ar車e seeded beans 
International Bean Anthracnose tr主als
Snap bean lines 
1985 V草F B1ack seeded 1ines 
1985 VEF Crea間， Carioca , Tan lines 
19串5 VEF Re挂 seeded Climbers 
1 普車5 VEF Pink 1ines 

....... 2
&

今
島
的
』

λ
特
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弓
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CNPAF breeders are now select1ng with1n the 200 segregating 
populations that entered Brazi1 in early 1985. Evaluations are 誼ade
by project empha移is (e ﹒臣， 通ise為發es ， environmental stress such a5 
drought and 10w 50i工 P ， and h主gh yiel丑 potential) • The disease 
project紛 主說vestigating ALS , rust , an是 bacteria1 bl1草ht were planted 
separately at 吾 1fferent t1mes accord1n車 to the m05t su1tab1e cli說atic
conditions. Populations were managed usin草 the sing1e seed descent 
metho疇， harvest1n草 one pod per p1ant , and tak1n窮 one seed per pod 
harvested. 

哺

When a populat10n from a certaln 是1sease res1stance project 
proves to be very suscept主ble to another diseas念， the who工e population 
主s then discarded. In挂1v圭dual plant 結electlon wi11 be carrled out in 
F4 在enerat1ons. At F

S
' the 1主nes are 81祖ultaneously fleld tested 圭n

199 



Irat1 , Parana , for anthracnose and 1n C詩PAF for anthracnose , rust , and 
ALS. 

EPR (Preliminary Yie1d Tria1) 19串串伽 1986 Re鑫u1ts

The seco誼通 囂enerat10n of EPR en益發社 in Septe租be了， 1986. Par毛主al

results were reported 1n the 1985 Annual Report.τhe fol1owin車 tables

from 1 to 5 show the outstand1ng l1nes and their common and loca1 
checks of the EPR p1anted 1n 1985/8岳， the 5econd year. 

ln the crea也 seeded trials , the fo l1owing ESAL 1i室主es: ESAL 50悉，
草SAL 501 , and ESAT" 507 , perfor世ed very wel1 in the northeast and 
central west a5 d1d LM 21303 , A 2雪5 ， an是 82 PVBZ 1783 , A 251 , 82 PVMX 
1637 , and A 321. The averages of the 20 best 1ines at each location 
were always higher th為n the averages of the common checks. The 
average yields of the local checks in some places yiel毒ed the same as 
the common checks (Table 1). These lines a150 perfor器ed we l1 in the 
far west re車10n of Braz11 , in V11hena , and Ouro Preto D'Oeste “ 

Rondonia (Table 2). 

ln the black seeded EPR套服 30074 wa愁。bv10usly the favorite. lt 
showed up in the 10 best lines 1n every testin草 site (except 主n
PESAGRO Ca總p05) 1n two 5er也esters of test1ng. τh1s su串串ests that LM 
30074 15 the best wi是ely a是apted line , fol1owed by 有AG 24. T"M 20785 , W 
22同盟 an桂 82 B VAN 39 . Yiel是s of 10 best 怠工ack advanced breed :i,ng 
11nes were s1gnificantly hi惡her than those of the common and local 
checks. The high performances of black 工ines coincide是主n years 切here

anthracnose 1ncidence was low (Table 3). 

Most of these 11nes are susceptib工e to anthracnose and therefore , 
cannot be selected to part1cipa t:e in the 8tate trial名單 For the 
southern part of Brazil , anthracnose resistance 18 a h1gh pr1or1ty. 
The black seede是 lines were also tested 1n southwes t: and northeast 
在razil. NAG懦 15 ， DOR 21息， 惡2B Van 40 , a玄ld 商品G 29 outy1elded the co甜訟。n
and local checks significant1y (Table 4). These results are very 
different from those obtained from the tradit主ona工 black bean growing 
re墓10ns.

The purp1e seeded EPR was only planted 1n three locations , 1n 
Ponta Gro悠悠a in Parana , Ponte Nova - EP血MIG and Anapol1s - GOIAS. The 
advance是 breeding lines showed little advanta囂e; however , LM 30013ω0 ， 
LM 10069-0 , 82 PVBZ 1838 , and BAT 再 1 looked pro級ising (Table 5). 

Table 6 悠悠穹宙lIarizes the number of tr1als sh主ppe忌 results re咱
ceived. and the number of experiments that could be analyzed statis
t: ically fro阻 the 1984 - 1986 EPR. About 35% of the results were 
analyzable and improvement 1n trial handlin草 1s expecte是 with the 
reor草an主zation of the EPR respon學ibilities 主n CNPAF. 

The performance of the first an謹 second generat10n of EPR 18 
summarized 主n Table 7. ln 草eneral ， the overall y1elds of the first 
generation of the EPR were hi惡her than those of the second 0仿e. Th1s 
occurre挂 not only in the exper1臨enta1 lines but a1so 1n the common and 
local checks. The y1e ld 是主fferences between the a磊、lanced breeding 

200 

.. 

司，

• 

• 

• 



令
I
d
e
a
-
-
d
i
s
e
p
t
-
2

，

1
§
2
)
8
9
5
1
i
p
i
t
t
j
j
t
t
l
?
t
i
t
i

毛

2
i
i
f

lines (te感ted lines) and the common check or the local check were 
mini咽a1. In the second generation the average y主發 1d of the local or 
common checks 時s s11ghtly bett叫你訊 that of the tested 11泣的

Appreciab1e y主e1是 differences were foun益。n1y between the ave主age

yield of the 10 best breed主ng 1主nes a魚是 the checks. This su草gests that 
too many inferior 1ines entere是 the 草P竄， and that there i8 an urgent 
need to te發t a11 advanced breeding lines in severa1 locations before 
they enter the EPR. Tab1e 8 shows the frequency of the 20 best ad
vanced breeding lines participating in the second generation of EPR 
(1984的19日6). Yie1d range for each line 1s included in parentheses. 

'. 

wi11 
th主8

1988 

The thir吐革eneration of EPR started in September 1986 an遲
run until Septe臨ber 1雪88. The 囂PRs 臨ust be sot益ewhat 鶴。difie是

year to sat主發 fy re哇級主吉ements set by several state institut主ons:

1986 -(Preliminary Yield Tria1) EPR 

' 

The Carioca EPR was create是 through separation from the 
Mulat1nho group. There are 臨any state institutions in the 
south , southeast , and centralwest that wou1d 1ike to have 
a Carioca EPR but not the cream EPR. The northeast , where 
the cream seeded varieties dominate. can receive the Carioc~益
nursery if requested. 

1) 

The EPR nurseries should become s雄al1er since there sre 體any

state in移titutions that cannot hand1e 1ar草8 級urseries. By 
splittin惡 the nursery into s聽.a11er nurseries , one hopes that 
the EPR ca室主 be planted 1n more s主tes with主n one state. 

2) 

EPR , 
車en-

Inc1usion of e1ite checks in the EPR. E工ite checks 
wi11 be composed of the best lines fro回 the previous 
providing s way to measure the progress of EPR over 
erations. 

3) 

CNPAF wi11 offer observat主ona1 tria1s to the state 
inst圭tutions that have the capsc圭ty to introduce 誼。re

entrie竅， paral1el to the EPR. These observstiona1 tria1s 
101111 be co器prise是 of up to 200 1主nes of co忽聽ercial 發ee是
types of the re在ion.

4) 

To execute this new EPR , three coordinators wi11 be assi草ned to 
accompany and be respons1b1e for the experiments in southern , 
centra1western , and northeastern regions of Brazil.心 These coordina
tors wi11 he1p the states with the EPR through state tria1s unti1 the 
release of the best lines as varieties. Re車u1aτreg圭onal 祖eetings

wi11 be encouraged to compile the regiona1 data. The compos主t主on of 
this 3r毒草enerat主on EPR 19 shown in Tab1e 9. 
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State tria1s 

軍滋GOPA

Tab1es 10 and 11 show the resu1ts of EMGOPA state trials over six 
locat1ons for black and co1ored seeded cultivar怠， respective1y. LM 
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30074 , the best line from the EPR of 1985 was immediately incorporated 
into the state tria1s and it proved again to be the best 1ine when 
compared to ICA COT" 10103 , BAT 1647 , and Porrillo Sintetico , the 
leading lines of 1ast year. Porrillo Sintetlco performed well , not 
on1y at EMGOPA but a1so at PESAGRO/RJ. This su草草ests that Porri110 
Sintetico 18 adapted to the region8 with relatively high temperatures. 
To the contrary. FT 83-120 did not perfor間 we11 uτ\der conditions of 
Golas but yie1垂ed better than Rio Ne蠶ro or Rioτibaji in Parana and 
Santl完 Catarlna. Most of the8e outstan挂ing b工ack 1ines. (with the 
exception of FT 83-120). are susceptible or very susceptib1e to 
COI喻的 bacterial blight. In the c010r se斜斜 line金 a180 tested 
over slx 10cations , common bacter圭a1 bli草ht wa發 a 1imiting factor a8 
well. Yiel益 fro血 EMGOP主 201-0uro ， a 1生ne with resistance to ALS 
and anthracnose , was reduced 挂rastica11y by CBB whereas the tτadi“ 
tiona1 Carioca lines , although infested severely 習ith CBB and AL白，
yie1de益 better. This 1ndicates that CBB reduced the yie1d mOre than 
AT, S and that future breeding work should stres給 CBB resistance for 
lines 萬rown in relatively high temperature conditions. Commercial 
seed production of EMGOPA 201-0uro must be improved to reduce dis
semination of CBB 1nfected seed a11 over the state. 

PESAGRO/RIO DE JANEIRO 

Bean production of 55 ,000 t/year in the Rio de Janeiτo state is 
relative1y sma11 in comparison to other states 學uch as Parana , Sao 
Paulo , and Minas Gera主s. R主o de Janeiro , however J consumes the 
領ajority of b1ack beans produced 1n Brazil. 

Rio 益e Janeiro has environmen主al co位dition移 which differ greatly 
from other states. The outstanding black 1 主nes such as LM 30074 , BAT 
I惡毒 7 ， and ICA COT, 10103 wh主ch are wide1y adapted all over Brazil are 
not so we11 adapte社 to Rio de Janeiro. PV 99 贅， T,M 30063 , A 222 , and 
EMP 84 proceedin思 fr。當， the first generat主on of EPR were the best in 
the state tria1s 忱的知 12). These 1ines w111 be compared to the best 
lines from the second 惡enerat10n of EPR (Table 13). 

Early maturing materia1s are in high demand by many farmers 
because a short cyc1e bean fits in well with their crop rotation 
plans , as land is normally id1e for 3 months between the two main 
crops. PESAGRO received an early maturity nursery fro祖 CNPAF. The 
best 1ines for thls nursery significant1y outyie1ded the checks and 
are listed 1n Table 14. The highest grain yield/day 18 obtained by 
82 PVMX 155主 fo11owed by BAT 304 , CNF 298 , a誼通 CNF 302. C，學pixaba
Precoce (co揖詛ercial seed) was use是 as a check a也是 yie1丑ed 10wer than 
BA'τ304 (basic seed). The yield 注iffe空ence of the sa!還e 惡enetic line 
may be the resu1t of the de惡radation of the seed 哇ua1ity under 
CO\l臨ercial see桂 productlon. 主客ai訟， 主揖provement of c。當油發絮cial 8ee是
production is ur草ently nee是給d.

EMPASC - Santa Catarina 

The state trials were conduct'全 d at 3 locacions and showed the 
superio玄ity of FT 83-自 120 ， EMPASC 201 , Chapeco , BAT 75 , and A 226 in 
the black seeded group (Table 15). Al1 of these 1ines are anthracnose 
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reslstant. BAT 75 was severely infested by rust and wil工 not be 
included aga圭n in the state trlals. 

Of the crea質l seeded types , Carioca perfor祖ed somewhat better than 
did A 140 and A 26岳 (Tab1e 15). Carioca 80 w1th anthracnose resi8-
tance perfoτ報怨d more poorly than did the suscept主ble Carioca lines. 
Carioca (score S) 18 suscept1ble to anthracnose and Carioca 80 (score 
1) 18 resistant. However , the resistance of Carioca 串o was not 
reflected 1n higher y圭e1ds.

web bli且ht nursery - UEPAE Porto Ve1ho , 訣。ndonia

血 web bli耳，ht nursery was conducted at UEP血E Porto Ve1hol訣。ndonia.
Ou t of 129 lines sent in 1985 to Rondonia , 11 were se1ected for 
resi8tance and another 工程 were selected for reeovery ab111ty. These 
were retested , a10說g with the best lines fro甜 the EPR (τab1e 16). 
Only 25 1圭nes scored 10wer than 80% d1sease 1nc1dence. 有ell-known

co育觀erc1al 1ines such as Ta1amane1盔 Huetar ， Revoluc10n 81 , Negro 
Huasteco , and Acas1a 4 were a11 8uscept1b1e. The two best l1nes in 
the web bli農ht nuτserie8 (BAT 1295 and BAT 1297) , ha往是isea8e inci
是er間es of 70 - 90%. EMGOPA 201 Ouro (A 295) and BAT 477 were a1so 
suscept1b1e. Since this experiment was carrie挂 out in the fie1d 
without inocu工ation ， disea5e 主ncidence was not uniform. 

Acid 50i1 studies on beans 

Screening for 10w 80i1 phosphorus 

This year the sc玄eening for 10w 80i工 phosphorus tolerance 
1ncl也是ed the lines that wi11 part1cipate 1n the EPT> (Ensaio 
Preli甜inar de tinhagens ~ VEF). The evaluation i8 rather extensive 
because a new criterion (APMY = ad挂itiona1 phosphoru9 to reach 甜aximum
yie1d) , used to select the lines , has been incorporated into the 
evaluation. This new criterion faei1itates better se1ection of 
efficient lines with and without reponse. In the past , lines that ha是
an a1pha value lower than the average a1pha were classified as effi
cient but non側重espons1ve. However , there were 租any lines with high 
yields under 10'官 50i1 P and therefore their a1pha becomes 10"" when 
alpha is calcu1ate彗星豆s f0110ws: 

y主ε1d of non你stress p10t - yie1d of stress plot 
a1pha 躍

通ifference of P applied 

This for祖.ula implies that alpha vaτies within the eff主cient

group (quadrant 1 and 2) to the disadvantage of the most efficient 
lines (those with hi草;h yield undeτP stress). The8e 點08t efficient 
1ines have a lower alpha va1ue because the y主e1d 這ifferences between 
the yield of non倫8tress an是 yield of stres8 condit主ons are 8ma1L 

ou the other hand , 1ines A 283 an挂 A 252 , (Figure 1) , fall 
within the efficient group (quadrant 1 and 2) , but have 是ifferent
yiel 謹s under P 8tress. A 283 i8 efficient and re發ponsive ， whe玄eas A 
252 i5 efficient but non都responsive. 話。wever ， both are better than 
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the Caríoca check. To make the evaluation easier , a new facto言， APMY 
(Additional P to Maximum Yield) was created. This is the theoretical 
quantity of P fertilizer neede挂 to raise the yleld of those particular 
11nes to to equal the max1mum yield of the experiment. It 18 cal
culated as follows: 

Maximum yield of the experiment 伽 yield under P stre思5
APMY = 

a1pha 

and 18 expressed in P kg/ha. 幫主th this formula the selection automat
ically favors the most responsive lines (lines with hi在:h alpha val粉
ues). A low APMY value 激eans that only a smal1 quant 主ty of P kg/ha i街
needed to i nc宮發ase the yiel是 to reach the maximum yield. Table 17 
shows the outstand1ng 1圭nes ， grouped in 品 seed colo玄5 ， under P Stress 
and their AP控Y value!章，

Not many 1訂閱s in the Carioca group outperformed A 283 , 直 252 , 
or Carioca. But some advanced breeding line怠， such as BZ 3836-1 , BZ 
3836-2 , MX 275誓“2告， and A 251 , were excellent. The additional P to 
reach the 血ax生前um yield ranged from 35 to 150 kg P買自'i ha. Car主oca
needed (theoretical1y) 發lmost 500 k島 P/ha to reach tñe ~maximum y主eld
of the experiment , due to its low alpha value. 

In the crea訟 seeded group there were more 1ínes that perforllle是

better under P stress than the checks: G 4000 , G 505孽， G 5054 , a室主挂
IPA 74-19. The AP較Y ranged from 44 to 120 1荒島 P/ha for the 10 best 
breeding lines compared to more than 200 k皂 P/ha for the checks. 

In the b1ack see謹ed group , the breeding lines performed better 
than the checks. lCA Pijao , an inefficient , but responsive 1in怠，

was selected because it needed only 103 kg P/ha to reach the 認aximum
yield. ICA Pijao has not been selected previous to this experiment , 
because it was classified as an inefficient line. 

The re挂 seeded 草roup looked encoura昆主ng when co盟pared to the1r 
checks. These checks were susceptible to stres翁 condit主ons anù 
therefore the advanced breeding lines outperformed the回 easily.
Unfortunately. the P effici皂白t lines have off-red color忍， which are 
not as appealin草 to consumers .. 

Rhizoctron result治

Collaborative research conducted with the agronomy department of 
the Federal University of Parana in Curitiba produced the first 
resuIts on root studies in Rhizoctron. The objective of th圭 s study 
was to determine wh發ther there were differences in the root systems of 
P effic1ent and P inefficient lines with the root syste祖 bein草 an
in是icator of P efficíency in beans. Deeper root syste盟s can explore 
múre soil lookin皂 for P , su惡喜esting that root syste聽當leasurements can 
be an indicator of P effic1ency in beans. 

5ix lines weγe tested 1n the Rhizoctron with slantin草草1ass

panels. Carioca ，訣。結lnha G2 , and A 283 represented the efficient 
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1ines in using 10w 8011 P , and CNF 10 副主是 A 143 the ineffic圭ent lines. 
Pueb1a 152 was a 囂。od 幫主trogen fixer but its eff1c1ency in using 10w 
5011 P wa發 poor. S011 used in th1s Rhizoctron was 10w in P an益 high

ín A1+++ whích gave an exce11ent dífferentiation of lines tested. 
F主gure 2 show the rooting pattern t10anscribed fr別n the glass pane l. 
Car主ùca 這位d Rosinha G2 gave the 吐eepest 1000t penet 1Oation and reached 
about 98 cm f100m the 80il surface , whereas inefficlent llnes such as 
CNF 10 and A 143 showed mo1Oe shallow root penet 1Oation. There were 
few differences in root branchin囂， but by supe玄imposing 5 steps of 20 
cm. each onto the 1發ngth of the root 80me interest主.ng observat圭ons can 
be made. In gene10a豆， under art圭ficial 50í1 compaction 主n Rhizoctron 
boxe翁， 50% of bean roots 聽10ew to a depth of 20 cm and about 30% grew 
to a depth of between 21 - 40 c油 (Table 18). Ca1O íoca , Ro怠inha G2 , and 
Puebla 152 showed root growth d忽eper then 40 cm e玄cept for 1.íne A 
283. T"íne A 283 ís an acid 50n tolerant 11ne tested for seve1Oa1 
seasons at CIAT-Qui1ichao. This 1ine showed a unique root dis側

tribution in the Rhizoctron. A 2在 3 did not have as deep a root syste蛇
as Carioca or Rosinha G2 , but rather , a dense rootin草 syste扭 at the 
first 20 cm layer of so11. If this root system pattern 18 repeated in 
future exper1ments , it i8 like1y that this line i8 10w soil P effi
c: ient beca包se 1t can exp10re the vo1ume of soi1 in the 20 cm layer. 
At Quil1chao conditions , this co主nc: ided with the arab1e 1ayer. This 
type of root distribution 18 not de8irab1e in many other p1aces where 
occasional short dry spells may occur. 
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Further work in Rhizoctron wi11 include: measuring the root 

growth ve1盟主!1 and root growth E位白的知parin在 Rhizoctron resu1ts 
with those fτom the rooting box , studing d圭st1O ibution of the roots at 
1ater stage學 of 惡rowth; and studying root growth under varying water 
re惡imes.

Beans under furrow irri草ation syste臨

There has been a high demand recent1y for information 0鈍 and

seed for. plantin皂 bea室主s under partia11y innun毒是這ted 1and known as 
Varzeas; or under sprinkler irr1.gation (most1y foτwinter c:rops) an是
unde10 furrow irrigation (for Brazi1's Northea發t irri車at10n project). 
The Brazilian government 18 promoting the preparation of land fo 1O a 
giant irrigation pτoject. Seveτa1 草overn揖ent entities have been 
created to 100k into the prob1e啞s 1nherent in irri草ated bean crops. 
In the next five year穆 the Ministry of Irrigation expects to have 1 
mi11ion ha of land under irrigat10n in this part of Brazi1. A p玄oblem
with any type of irrigation system i8 temporary inundat主on S主nce

perfect lan益 1eve1lin思主s impo悠悠ib1袋， and bea言1S do not to工erate
flooding , even for short periods. Another problem occurs 垂uring 1and 
preparation for irrigation , when lsr惡e sca1e esrth move誼ent is carried 
out creatin草 non-unifor珊 s011 ferti1ity. lnformation on beans grown 
under irri車ation is scarce. Studies on bean perfo1O甜ance under this 
type of T瓷缸，agement are critica1 to obtain usefu1 para鞘eters for 
screening beans for tolerance to excess water. 

205 

曙



Tria1 for beans 耳rown under Varzeas conditions 

A s1mple yield tria1 with 3 cultivars was conducted at Palr數ital

e l<perimenta工 station/Go圭ania. Th is experimental station has about the 
sa怨怨 characteristics as the irrigated area怠， known as Varzeas. Irri惡a

tion can be 是one by raising the wate玄 table. The sloped 1an這 chosen

for the experiment had a normal water tab1e of 1.5 m. By raising the 
water leve1 at the canal , a 0.94 cm/綠島主adient of water table was 
obtained. The 10weωt spot had a water table of 會 cm and the deepest 
one of 2岳 C訟 Beans were plante挂 1n the prepared 1aτld with 思。od
moisture. Watering wa戀 done twice durin島 the growth cyc1e , once at V3 
(first trifo工主atel and once at R6 (flowering). The period of watering 
wa8 for 48 bours each ti回e. The water table was then lowere挂 to its 
norma工 stand ， 1. 50 恥 Bean yield increased w主th the 1ncreased depth 
of water tab1發 There were no signif主cant differences in yields a輯ong
the cultivars (Table 19). P10ts with the highest water tables suffered 
the most. At water tables lower than 9.8 c瓏， beans started to 草row

a工謎。st normal1y. However , the deepest water table (11.70 cm) gave the 
h主ghest yield. This suggests that a high water tab1e , although 
occurr圭袋里 on1y twice in the whole growin喜怒eason ， has a detrimental 
effect on bean growth. 

Future experiments wi11 concentrate on temporary inundations 
which always occ也r during irr主gation w主t:h the gravity method or 
sprink1er irτigation. Varieta1 differences wi11 be researched. 
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• 
Table 2. The 10 be路t cream seeded advanced breedin車 lines

and their co聞時n and local checks tested in 
1985ω19盟6. EPR; UEPAE Porto V怠工ho ， Rondonia. 

10cal Vilhena Ouro Preto n'Oeste 

ldentification Yield 
(kgfha) 

Identification 屯 Yiel是

(kg!ha) 

A社vanced b玄eeding 1ines: 

1. ESAt 507 
2. ESA1" 50岳
3. 82 PVMX 1535 
4. 82 PVBZ 1783 
5. 1早1 213日已-0

6. 血 318

7. 1M 21303-。
息.哇，M 10402-0 
9. l"M 21307瞞自

10. ESA1 508 

X
10 
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3串5
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弓
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叫
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、
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32草

325 
314 
309 
297 
297 
288 
287 
285 

311 
.‘ 

1. Aroana 357 
2. Mu工atinho V.Roxa 295 
3. Jalo EEP 558 318 
4. Parana 1 323 
5. Cornell 4會242 290 
6. Carioca 2會5
7. IPA 7419 136 

Aroana 85 
Mulatinho V.Roxa 120 
Jalo EEP 558 157 
Parana 1 2岳 l
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IPA 741 會 108

.. e b
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c e hu 
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l
v
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也
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X 4 
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236 
1 岳再

Carioca 
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CNFx 0120 
ESAt 504 

254 194 

167 

‘ 
16 

248 
197 
313 

Eastattst主cal analyses were not executed because yields were 
too low. 
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Table 4. 、The 10 best black a挂vanced breedi泊在

lines and their common and local 
checks t: este丑 in 19日5-1986 EPR in 
the eastern part of Braz至1.

EMEPA 85a EMCAP 車5-串 6a

在三lvanced breed主ng lines: 
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句
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，
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《
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917 
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1333 

583 
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727 

48 , 2 

VITOR工h

RICO PARDO 896 
CAPI挂在墨主 PREC.

ESAL 1 

i 岳25

1350 
1333 
1275 
125臨

125在

1242 
1200 
1200 
1192 

12會3

1108 
1058 
島事2

1108 

‘ 

X10 

COlI觀on checks 

。 1 JALO EEP 558 
02 CORNEU~ 49242 
03 CAR lOCA 
04 RTO TIBAGI 

X 4 

Local checks 

。 1
02 
03 
。再

IPA 1 
IPA 1 
IPA 1 
lPA 1 

1042 

983 
1975 
1025 
1300 

1321 、包主
主

Mean (81 lines) 
LSD{5%) 
CV(草)

會 10

650 
15 ,8 

a EMEPA85 EMEPA - Princesa Isabel - Paraiba 
EMCPA8586 = EMC主PA 吵 Venda Nova “ Espirito Sa說to.



The 10 best purple advance是 breeding lines and their co'棚on an是

local checks te給ted in 1會85-1986 EPR in Minas Gerais , Parana 
and Go圭as.

Table 5. 
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* PON'TE 85 ~ EPM司工G - Ponte Nova - Mina移 Ge玄ai怨:
PONTAG 86 COTIA - Ponta Grossa - Parana; 
EMG085 86 聽說.MGOPA - Goiani谷- Goias. 



、
Table 6. Sm蟬lary of EPR trials exec也te是 during 1 雪S有- 1986. 

Statistically 
See挂 color Shippe這 Data received evaluated 

Black 42 20 16 

Cream and Car10ca type 76 32 20 

Red!Purp工e 33 8 8 

Total: 151 惑。 44 

、

、

212 
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拉過 local ch間為.枷棚ry of tl單 perf，叫鵬當時 of the bn叫訂幣 1訂單s against their c個11JJ1lTab1e 7. 
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3rd in the Compositon of materials partic圭pating
generation of EPR 1會86-1988.
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887abc 
以úbc
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16品labc

2134a 
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l'頁均已
1572abc 
1666abc: 
l“自給c

1613ahc: 
I總&必c

l舟93屆c
l到車拉克

l路已為c

1419戚"已
1041遍)C

1241abc 
11∞這哈

拉39 bc 
1232abc 
647 c 

T.M 3ω74 
工:c且 αJL 10103 
給iT 1647 
PO位立10 S. 
T.M 21日2

EMn'，λ201-Q.rro 

Carl明乏主

豆泣的l

Rico 23 
lM 20720 
1M 21124 
Rico 1735 
lM 3001已
SPB-l 
E血τ67

FT 83 120 
BAT 451 
FT 串3160

lM 1紋。1
愁。 T紛agi C 

1013 
272 

22.5 

繃
叫M
U叫

珈
山
叫
“

894 
:沼3

1主.8

m
w
m
m
川

必再

孤4
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E他缸Z
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浴血 pr咱叫做1 (kg/ha)關是主酬船 sco11os of 20 l:l:r酬 fcultiv棚 of colored 為酬。bta切關:i:rl tl盟"d'呵，甜岫仇

1'}<諒JPA 1986 ~∞1/fJF亨.

l 州內亂如 .. 

也 w

Tabl忌 11.

織部α芷份叫lFALS Bru:: • F知miropolisIt幣2當輝粉Pir研lOpOlish瑚polis'Lírie7豆豆豆豆W 枷E由 Bru::.-

綿
閥
混
混
混
混
叫
阿
拉
呵
呵
批
批

岫
她
心
心
枷
糊
叭
叫
做
蝴
蝴
糊
心
向
凡
叫
此
一
愉
糊
糊
糊
凡
此
蹦
蹦

岳

5 

3 

m
認
J

"
弓
，
λ
凶
可
R
J
L

啥
呢

d
7
.
q
w
R
J
ζ
J

5 

7
7
7

，

7
8

己

7
8
6
7
6
9
8
7
7
7
Q
J
7
7
8

會1錢也

817ab 
770ab 
g妥協

709ab 
lO71a 

712ab 
81加b
8自治h

809ab 
7民~b

忌器1 b 
6斜ab

696越3

7級主ab

6位ib

842ab 
747紡

車74ab

S會1在b

1055ab 
1115ah 
1017ab 
以4abc

1133a 
做知bc

9話abc

1019ab 
哎l4ab

922abc 
978ab 
總1ah

“6ahc 
947ab 
785bc 
7給她

917ahc 
881abc 
927abc 
駁駁

2121a 
19紛紛

1981ab 
1785abc 
1076ahc 
10的被蛇

1599祕揖

3屆17abc

1645必c
1482abc 
113:磁>c

1213祕咒

1427成組

1637成止

156labc 
13淡泊bc

1112bc 
14S9abc 
1l07bc 
串級k

叫
叫
你
糊
糊
岫
加
臨
儡
枷
伽
枷
枷
糊
蜘
…
…
枷
蜘
…
…
岫
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叫
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峭
的
蹺
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似
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拉
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遐虫也 502
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單位 614

思ÐJPA 201-<地給

L11 11鎮海2

BAT 1458 
X郎 37
P甜祖祖 l
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1M 1∞89 
1M軍鵬8
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從 84292
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S說扭討如lsc控泌的edby PE:巡豆。淼Z訂單 1985/:島是.Table 12. 

【一Dry S揖攝取 1986WetS翩翩1 1985/指

獄:m J，田間是O

Ital單poana 地血h歌珀話ativ詞.adltaocara C星~3Identifi自主主由1

、

扭
扭
郎
織
忱
的
叫
蜘
啦
啦
糊
如
酬
的
部
到

2怯。

2260 
1766 
i賀lO

I紋的

1873 
2013 
1786 
1873 
1966 
1733 
1833 

川
叩
韌
的
棚
加
僻
的
蜘
鵬
掰
瞞
你

，
Z
A

唔
，
ι

kg/h.l 

心
向
滑
油
的
鴨
山
叫
到
別
助
那
仰
的

m
u
m
m
m
m

的
m
m
m
w
m
叫
鵬
卸
如
此
叩
U
m
m削
階
歸
到

峭
的
關
珊
翩
翩
綸
喇
喇
心
呵
呵
呵
的
棚
啪
啪

1. PV 99 N 
2. 1M 軍正為3

3. A 222 
4. 您會 84

5. 1M 21124 
6. N弘 24

7. U:! 玄珍海

8. lM 10363 
9. W 22-3 
10. 1M 涼油16

11. W 22-8 
12. 1M 該0574
13. 82 B VA自 74
14. 紹祖G 87 
15. W 22-55 

、

1210 
llS2 
1059 
1053 
會23

1926 
1873 
1826 

m
m
m均

叫
別
山
村
叫
叫
樹
柵

433 
453 
666 
526 
566 

αm::KS 

蓋亞 2-Gr珊油站。 以為

BR 1-:茲竭。 1786

BR ~1I躍繡祖 140位

峙益必a 1953 
P叫rlllo Sinteti∞ 1706 

•••• 

區

，
&
弓
，
勵
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R
J
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1

，

j
z
p
g
f
t

PESAGRO frot濃 EPRtr主als of The selecte是 lines for state 
1984/86. 

13. Table 

43361.jziz? 

Mean Dry season 
8岳

留et seðSon 
惡51車已

Dry season 
85 

官et season 
思4/85

IDENT. 

1752 
1 垂64
161占

1岳。2

1573 
1548 
1540 
1533 
1527 
1511 
1509 
1507 
1503 

會92

1066 
1066 
1125 
1316 
1083 
1283 
1150 
1158 

466 
145岳

岳83

65惡

2033 
22串3

2033 
1800 
2100 
1425 
1558 
1600 
1866 
1633 
1466 
1816 
1 會已6

kg!ha 
2038 
2073 
1串85

1825 
1 會21

1861 
1833 
2088 
1581 
1725 
1720 
2080 
2006 

NAG 24 194惡

LM 3日。36 1237 
萬AG 15 1473 
LM 300己3 1661 
1,M 103忌。 956
W 22-55 182屆

A 231 1486 
LM 21124 1297 
82 B VAl當 39 1505 
W 22-3 18會8

DOR 218 1393 
幫 22“8 1452 
LM 10363 1384 

1. 
2. 
3. 
4. 
S. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 

þ 

The best early maturing lines selected in PESAGRO in Campos 
in 19串已.

14. Table 

Yield 
(kg!day) 

Days to 
maturity 

Yield 
(kg!hal 

Seed 
color 

CWF germ愉
pla忽聽 number Identification 

33.5 
29.8 
28.4 
28.2 
27. 會

27.0 
26.7 
24.7 
25.9 
24.2 
23.9 

4
4
4
4
4
4

晶
。

4

主

4

弓
，
7
，
弓
，
駒
，
'
，
呵
，
，
旬
，
，
句

f
a
O

勻
，
7
，
勻
，

2479 
2208 
2104 
2083 
2002 
2000 
1979 
1979 
1916 
1791 
1770 

Cream 
Black 
Black 
Black 
Black 
White 
Black 
Carioca 
Black 
Red 
Carioca 

F.Preto da Linha 
Branco Ar草entina
F.Preto Rio Tig玄e
A 460 

82 PVMX 1554 
BAT 304 

Huetar 
直在41

3268 
3451 
0298 
0302 
830078 
3141 
830077 
3936 
。299
4540 
3918 

C萬F

CNF 
CNF 
C器F

CNF 
Cl'IF 
CWF 
CNF 
C商F

CNF 
CNF 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 

16.3 
19.1 
11. 3 

A
呀
，
每
一
4

『
/
旬
，
'
?
'

1208 
141已
833 

Black 
Black 
Black 

Checks 

Capixaba precoce 
BR2-Grande Ri。
60 days 

-
1 

見
A曙
三
:
i
i
§
z
-
l
i
v
-
-
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Table 15. 

M
M唔

Di攝捕揖$帥r:In串 a

lmglllar 
1甜1f

5戶t

B缸te從a1

B1得lt

Av，前8甚e

san Jc級科m yiβld 做眉t純的racnose11:\再知r嘟嚕但你給蛇。1dentifi個tion

2
&

令
3

念
J
T
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A
1
4
，

O
A
q
J
'
.匙
，

i
q
J
q
d
η
3

《
U
E
J
A
U

句
3

句
3
n
U

《
υ
n
U

《H
V
《U
n
u
p
、
J
A
U

............. 3252445553544 
3.0 
3.0 
3.0 

3.。
3.0 
3.0 
3.0 

3.。
3.0 
3.0 
3.5 
3.0 
5.0 

1
1
1
1
4

一

1
3
5
1
1
1
A
4
1

翩
翩
翩
翩
珊
的
訓
鵬
糊
鵬
…
品

m

2608ab 
28濕ab

2297b 
2912a 
23S9ab 
22絞!bc

J712位

1732cd 
175以:rl

12.斜d

1382注

1562d 
1379位

2314a 
zα16b 
l昏昏5cd

1722c 
18岳7bc

181泌c
182串bc

201臼3

1935bc 
1677c益
15曹雪\::d

1492cd 
1S05c過

253級組b
敘告。7a

2651a 
l會7&

2273b 
23的b

2689a 
2013c 
20140 
2673a 
2562ab 
1912c 
18890 

Bl1的印關d Color: 

FT 83 120 
發嘻PASC 201 
直盯 7S

A 226 
PV9宇缸

瓦必155

BAT 1647 
斂。世baj主

RA176 
FT8弘25
I那a臨這

Ttm-ia1ba 主

BAT 1470 

月3

，
i

會
主
呵
呵
4
1
d

3.5 
2.0 
3.0 
2.5 
5.0 

1.7 
1.5 
2.3 

3.。
3.0 

9
3
T
A
反
且
可F
3
2
&

的
位
孔
的
泌
的
仰

32211 
?
h

弓
，h
峙
，h
q
J
個
角
L

27始e

2727a 
泣56ab

2162b 
2155b 

21餅歌

210抬起

1會1點c

18努bc

172Jc 

2別)00

2482b 
2356bc 
2345bc 
2盼你

C扭扭n seed Co1or: 

car給ca

主 140
A 26晶
F耐車回 l

臼討價2 日。

• 
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In web blight nursery at UEP血E Porto Velho/Rondonia 
lin忽忽 with lowest % of 是isease incidence on leaves. 
寓。 yie工挂 data 19 available from this nursery. 

16. Table 
到，
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n
u
n
u
n
U
A
U
A
U

《
v
n
u
n
u
v
n
v
n
U
A
υ
《U
n
u
n
ν

《
U
A
U
n
υ
n
υ
n
u
n
v
n
u
n
u
n
u

《υ
n
u
n
u

《
U
n
u

《
U
V
K
J
《
U
n
u

《
υ
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BAT 1614 
G 3645 
A 15主
血 156

B血T 1298 
BAT 1560 
A 237 
Porri11o Sintet1co 
血 21毛

BAT 450 
A 301 
BAT 1 忌。
A 381 
BAT 25岳

A 28岳
BAT 1374 
BAT 1447 
Centa Izalco 
Xan 9日

A 296 
主 294

EMP 117 
B血T 1297 
Chorotega 
Ce設ta Zu噓a1

Negro Huasteco 
Talamanca 
Huetar 
BAT 12會5

Acas1a 4 
Revolucion 81 
BAT 477 (drought resistant) 
在 295 EMGOPA 201 趴lro

4 

e 

4 
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、
Table 17. Avera草e yield of the best lines under non-stress a混d P 

stress conditions w主th the圭r response factors and 
additional P requirements to reach maximum yield. 

Additional 
Response P-require. 

Yield factor to reach 
Identification Non-stress P-stress alpha max. yield 

Carioca type: kg!ha 

1. 豆豆 383忌-1 1275 1085 1.58 3在 .8
2. BZ 3836-2 1230 820 3.42 93.5 
3. MX 2759-20 1210 720 4.08 102.9 
4. BZ 3815ω1 1190 765 3.54 105.9 
5. BZ 2384-20 1185 670 4.29 109.5 
6. llZ 2511-5 11 品5 850 2.46 117.8 
7. A 251 1140 985 1. 29 120.1 
8. BZ 2384-19 1125 710 3.4岳 124.2 
9. BZ 2511-3 1120 740 3.17 126.1 
10. MX 2184-1 1110 960 1. 25 144.0 

Check鈴

A 252 1105 980 1. 04 153.8 、
A 283 1020 800 1. 83 185.7 
Carioca 890 800 0.75 453.3 

Cream see是ed: kg!ha 

1. ESAT.. 506 1750 i070 5.67 44.0 
2. 書2 PVBZ 1770 1400 1220 1. 50 已6.6
3. BZ 2231-11 1 再 55 1080 3.12 76.9 
再. 82 PVBZ 1785 1480 820 5.50 90.9 
5. BZ 2518-1 1415 810 5.04 101. 1 
6. 82 PVBZ 1901 1335 111每5 1. 58 110.7 
7. BZ 1031都 l 1335 1100 1.會已 112.2 、
8. BZ 3會 19-2 1350 680 5.58 114. 在

9. BZ 4578-1 1340 745 4. 雪6 115.9 
10. BAT 93 1320 670 5.42 119.9 

Checks 

G 4000 1080 當 70 1.75 257.1 
G 5054 1065 670 3.29 1 雪7.5

G 5059 870 750 1.00 570.0 
lPA 74-19 860 680 1.50 426.6 

cont. 

、
222 
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17 cont. Table 

Additional 
P-require. 
to reach 

max. yiel是

Respo實1ge

factor 
alpha 

ma hr ms p.-

AU e 4
，
也

yao 
-r mt -m mR 

age-973: 

Identification 

47.8 
85. 串

串6.1

8會 .3

90.0 
91. 2 
會2.7

94.0 
雪5.8

107.1 

1.88 
5.21 
3.83 
3.75 
2.50 
3.67 
2.75 
2.71 
再 .38

2. 主8

kg/ha 一…一

1180 
825 
9再B

935 
l 。在5
935 

1015 
1015 

850 
1015 

1 禹。5

1450 
14日G

1385 
1345 
1375 
1345 
1340 
1375 
1300 

Black seeded: 

Xodo 
LM 3062會
CNF 480 
幫 22-14

LM 21135 
LM 21132 
1必 21124

LM 10363 
幫 20-會

84 VAN.恥岳§

1. 
2. 
3. 
4. 
5. 
臨.

7. 
8. 
9. 
10. 

103.3 
268.8 
吾 13.3

700.0 

舟 .04

2.12 
0.75 
0.75 

610 
700 
810 
745 

1095 
955 
900 
835 

Ghecks 

主GA Pijao 
IGTA Jutlapan 
Puebla 152 
Rio Tibaji 。

42.8 
128.0 
l 串串 .9

165.0 
181. 1 
185.0 
186.6 
190.0 
197.4 
205.2 

2.92 
2.42 
3. 會§

2.0。
5.08 
2.54 
3.00 
2. 再2

4.38 
2.29 

1405 
1220 
9主。
12口。

610 
1060 
970 

1070 
665 

1060 

kg/ha 

1755 
1510 
1415 
1440 
1220 
1365 
1330 
13岳9

1190 
1335 

Purple seeded: 

MX 1418“ 1 
枝葉 270警備24

TY 3350-2 
TY 3350-3 
TY 3364偏9
TY 3361-2 
LM 10348 
故主 I再 18咖2

ES血L 503 
TY 3361-6 

1. 
2. 
主-
4. 
5. 
6. 
7. 
在‘
9. 
10. 

880.4 
1556.3 
2547. 岳

0.92 
0.71 
0.42 

720 
在25
4岳G

830 
510 
510 

Ghecks 

BAT 41 
Rosinha G2 
CNF 10 

43:1:1)jit--eji;ihjjit 

223 
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站1是 18. 蜘t l engt:h (cm) 軒說re1ative root 1制制1 (紛 at five 批ff咖lt 何如

of bE盟1 groo晶訟泌úz(虹tnJl1 of 說dv. F，軒說祖1 do par祖祖訟 1嘆國6.

誠戰h 俗話叫a 錢措hfr器 62 A 283 及蟬:bla 152 。薇. 10 A 143 Tota1 
如1 C甜 cm Z 但也 z C扭 Z cm Z cm z cm 主 CII1 軍

。“ 20 l再3.5 40 147.4 43 135.2ω125.1 的 83.0 6再 52.3 48 686.5 47 
21 白串串 102.1 28 119.5 35 65.5 2事 73.8 25 3串.5 30 56.2 52 主55.6 31 
41 喻的 73.7 21 49.4 14 23.9 l'日 87.7 30 7.5 6 0.8 腳 243.0 17 
岳1- 80 38.8 10 16.5 5 8.7 3 64.0 主

81 - 1∞ 0.9 5 7.5 2 車.4 1 

Tota1 359.1 340.3 225.6 295.3 129.0 læ.3 1457.5 

Tab1e 19. Bean yield (kg!ha) grown under 是ifferent water tables at CNPAF -
Pal四ital experi'祖enta1 station , 198岳.

Avera畫e depth of water table (in c體3
Variety 6.00 已 .95 7.90 

El草草。pa 201ωOuro 225 308 325 
Carioca 168 213 295 
B在T 67 70 163 405 

AVERAGE 154 228 342 

LSD 5% VAR. 能 134 kg!ha 
LSD 5% Depth of Water table 鴛 108 kg/ha 
c.v. 敵 2 1. 3%
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8.85 事 .80 10.75 

438 563 930 
513 58串 主品18

405 1058 1275 

452 736 1208 

11.70 Avera草e

1925 673 
1770 709 
1595 710 

17岳3 697 
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Peru 

The οbject1ve of the three a剖.n聶。剖ne.
主s t。 圭τ狡lcrea惡毫e the product1οn a制g綠ld cons剖電u扭g詛lpt10n of I忌，ean紹 in that area. 
1n 工986 the project cο玄訟lce削莒n比trated 。鈴 three pr1官食lciple actlvities: 島enetω
1c i兢prove甜ent ， seed production and scientific training. 

3. 

主n 竄enetic i經provement

The most significant advances in the coa8ta1 region consisted of 
the 1ntro是uct10n Qf 35 advanced Canario type , BCMV-resistant bean 
1ine5. These 1ine5 are very 81血i1ar in gra1n type to the traditiona1 
bean grown 1n that area , canario Divex 8130. These 11ne8 , together 
w1th CIFAC 1277 , were eva1uated 1n on-farm tr11益18 to deter包ine which 
to re1ease officia11y. 

With support prov1ded by the Peruvian universit1es 1n conjunction 
with 1盟主PA ， a new bean var1ety ca11ed "Panam1to Mo1inero" was re1eased 
1n 1986. This is the first var1ety to be re1eased , that 1s suitab1e 
for summer p1antin售 1n the centra1 coast area . 

• 

A品vances

The best advanced bean 1ines for the mountainous areas continue丑
to be se1ected for their product1vity , an挂 resistance to halo b11皂ht
and anthracnose. S1x new1y se1ecte挂 1ines forme還 the 起asis for the 
second tria18 known as "uniform yie1d tria1s for climbing beans for 
the sierras“ 1986" , and 貫主 ine lines were tested 1n the "uniform yield 
trials for bush beans for the s主erras枷1986" • These trials were dis
tributed for p1antin草 to 11 re罷iona1 centers or CIPAs throu島hout the 
country. 

No bean 1ines showin草 tolerance to web blíght were selecte尋 for

p 1anting in the s能lva this year.控owever f a new variety of cowpea 
called "San Roque" wa5 offícia1工y released for the Iquitos region. 

seed production 

The production of basic bean see祖 wa8 promote拉圭n four príncipal 
regions of Peru , and more than 150 hectares were p1anted (Tab1e 1). 
Seed was produced 1n farmers' fie工ds by contract wíth C工PAs or region
a1 centers. 

Principal areas of Peru promot圭ng bean seed production. 1. Table 

Ha/planted Var1etie諮Fτoduct1on zones Departament 

•• ijij3$9111)jFiji--iJ 

100 
36 
30 
25 

Bayo Floτida 
Blanco Chancay 
Canario Corriente 
G工。riaba報ba

Canarios a烏拉 1、社lites

various 

Camana , Majes 
various 
Valle de 

tambaye哇ue

Arequipa 
Cajamarca 
IC蟲 Chincha 
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取錢延~

Six IN工PA scientists working on beans par t:icipated 1n tra1nin缸

cou玄ses 惡iven at CIAT , and others took couτ發es in Peru. Courses in 
Peru were conducted at the International Potato Center (CIP) , and Com
prised the thir垂 and 1ast phase of tralning cal1e忌 "Postgraduate 1n
tensive Co毯r發e 1 for On-Far祖 Bean Research 1n Peru". This course has 
been conducted 1n production zones of Caja絃arca since February 1985 , 
and has provided tra1ning for 24 scientist悠﹒

Future plans 

This report terminates the collabora t: ive bean project with Peru. 
A project calle孟 PROCIAND互幫o will begin 1n 1987 , and wl l1 include 
Venezuela , Colombia , Ecua忌。r and Bolivia in addition to Peru. 

CIAT' s Bean Pro草玄a訟 wil1 be working closely with the PROCIAND工NO
project finance是 by the Interamerican Development Bank. 
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4 • Mexican Highlands 

At the begin忽in囂。f 1唾8忌 four trial發 each co輯prising 在5
se草regated populations were sent to Me文ico ， to be planted "ith four 
checks and two rep1ications in two d1ffereτlt locat主ons. The objective 
was to further 社會central主ze the genetic improvement process , by 
fac主litating se1ection and eva1uations in early generat10ns under 
conditions which combine specific adaptation with resistance to local 
是主seases. lt 圭s hoped that this 血ethod wi11 a挂vance bean research 
rnore quickly and concretely than prev10us 認a玄lagement rnethods. At the 
sa拍e t1敢怠 t crosses t當ade in 1 警告5 were advance挂 at CIAT. In accordance 
with the new pro自r紋絲 strate且y ， the發e early populations were plllnted at 
CIAT!Plll帥ira in replicated yield tria1s. The objective was to find 
the hi耳hest yie工d potentia1s under con益itions of hi皂h technolo窮ica1

input發﹒ The 850 populatíons planted in Pa圭亞ira in 工986 under these 
conditions , w111 for酷 the sourc役 of future line忽.
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5. A1'gentina an是哲'est As1a 

1n Dece器ber of 1985 , s1x sets of white l1nes from the VAPA 86 
CIAT nursery were sent to three 1n紛 t1tut10n發 1n Ar草ent1na (INTA , 
EEAOC , an謹 Rancho Las Cañas) , to be planted 1n var10u發 10ca工it1es 1n 
February 1986. The VAPA 8晶宮室ursery compr1ses 520 entr1es , inc1u謹 1n草

the best large seeded line發 as we11 as sma11 and 訟慈善主um seede益主主ne發

Each 1ine was selected fo 1' specific characters , and the next phase 
wi11 1說clude yield trials under var10us condit10ns. 1n a這是ition ， CIAT 
rece主ved a group of 11nes which had performed very well 1n Argentina , 
and w1th the help of two scientlsts v圭sitlng CIAT for three month話， an 
ISYAN was developed with 16 entries that wi11 be p1anted 1n fou1' 

locations with1n Ar車entina 1n 19草7. Thi，弓 will facilitate 1'apid 
advancernent of the best performing 1圭nes in V血PA. EEAOC , 1n 
acco1'dance with 1'esu1ts obtained f 1'o現 their 1'egiona1 tr1als prog1'arn , 
decided to 1'elease three white see是ed 1主nes: TUC 122 (sma11 發eeded);

TUC 27 (mediurn see是ed); and TUC 56 (la1'ge seededl. Two other 
accessions , PVAD 1111 (red see挂ed) ， and TUC 157 (b1ack bean) were 
included. 1NTA has requested 48 new crosses fro聽 CIAT ， (which can 
perfo 1'由 s1鞘11a主ly to ea1'ly 1ines f 1'om VAPA) , to be test終d 主n cool 
a1'eas for rust resistance , and in hot areáS for 1'esistánce to 
bacteria1 blights and ~hite f1y. These c主osses wi11 be be且un 1n CIAT 
i沼 1987. 有ith the help of two visiting scient1sts , 18 seg1'egating 
popu1at1ons we1'e se1ected to be p1a，立 ted by INTA and EEAOC 1n the f1rst 
seáson of 1987. These populat1ons ~ill a110w selections to be made 
un社er 工oca1 conditlons. 

A similar nur的ery ca11ed w.血H且BA駕車已 was sent to va1'10us 1'egions 
of Turkey , Bul自a1' 1a ， Spa宜說， Portugé豆豆， lran and Tunisla in Apri1 , 1986. 
The nurnbe1' of entries for these countrles ranges f 1'om 30-主00 fo1' each 
t 1'1a1. tittle lnformation has been 1'ece圭ved to date on the results of 
these trlals. 

C1'ossing activities continue at CIAT fo 1' various grai羽 types;

last year saw the initiation of c 1'ossin在 in Dermaso法， Great Northe1'n 
and Bo l1ta 1:I.nes. All of these populat10ns wi11 he plante是 in
CIAT!Pal臨11'a in 1會87. 1n Decemher 1985 , 55 5e藍regat1ng popu1at1ons 
including parents of 10cal gra1n types , we1'e sent to Tu當key. These 
popu1at10ns ~圭11 be planted there 1n 1987 , to p1'ovide adequate 
se1ection under local condit10ns fo1' Turkey's 喜e玄tetic improvement 
p 1'ogra訟.

Ear1主ness

This 移eason' s c1'ossings include early rnatu1'ing paren時工ike G 
28串 3 ， G 3017 , and others. These a 1'e c 1'osses rnade fo1' diffe1'ent 
co間認ercia1 grain types. Following the 發ame strate琵y ment10ned 
ea1'lier , 240 population翁 we1'e se1ecte是 from 300 segregated popu1at10ns 
1n Palmira. Tbese populations we1'e planted 1n Qu圭1ichao 圭.n 1986. 
Fu1'ther select10ns we1'e rnade and 130 populat10ns were p1anted at 
Popayan in Dece甜be1' 1986. Ind1 vidua1 se1ection will be ca1'1'ied out 
and 1t is hoped th1s w111 produce a 1arge quantity of ear1y maturi綠草
selections to be evaluated 1n 1987. 

230 

• 

‘. 

• 

、

、



、
自﹒

g
t
k
?
3
3
:

一

i
k

世單位主

Sixty-seven segregstin草 populstions were planted in Þal器ira for 
this projec t. They are to be evaluated in the dry season (December 
19串6-February 1987). These populations were planted under moderate 
drought stress , receiving irrigation only twice throughout the 草rowth

cycle. Seed was produced fτom 66 diallel cros移es 經sde between 12 
占rought tolerant lines , for s genetic study of this charl是cteristic.

且nthracnose

A new evaluat生on of reactions to anthracno忽忽 (Co11etotrichum 
1inde訟uthianum) wa8 con是ucted in Popayan with available germplasm fro祖
the ger啞plasm bank (1晶， 500 access10ns). 

Unfortunately , weather cond主tion怨， adaptation proble聽器， an逞 root 
rot prevented a thorough study , and results were gathered from 01室主y

54% of the accessions (8762 accessions). Of these. 在596 showed 
resistance or intermediate resistance to anthracnose. and 4166 were 
susceptible. However. 51 segregating populations which combined 
忌器。urces of res圭stance with other favorable characterist圭C怠 were

advanced. 

# 

ijaitFijii:1: 
II. Bean Improver罷ent1986. 在社、ranced popu1stions 1. Table 

帶

Popaysn 你li1 ichsoPalmira Zone or Project 

(Dece觀ber)316 (且也車ust)589 (沒arch)736 Brazil 

(December) 850 Mexico 

(December) 67 Drought 

(December) 130 (在u窮ust)2晶。(就arch)300 Earliness 

Anthracnose '" 
497 

231 
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6. Andean Zone 

Colombia 

1n 1985 three new cultivars were release垂 a級 a result of 
col1aborative research between ICA and C1AT ('convenio ICA-CIAT'). 
These were Frijolica 0-3.1 (bush bean for highlands) , Fr1jolica 0-3.2 
(cl圭亞bing bean for highlands) and Frijolíca T~S-3.3 (cli四bin草 bean for 
hi草hlan按s). Quantities of 話asic seed produced at the ICA stations CR工
Obonuco and CRI La Selva are shown in Table 1. 

主ntioquia: At CRI La Selva , 190 位ew advance是 lines of climbin皂
beans were coded. A set of 32 lines has 已經en sel e.cte挂 。室主 the bas1s of 
y主eld ， disease resl話tance and grain type , and these are currently i笠t

~n advanced yield trlal under 10101 and high ferti11ty , and 101111 form 
t t1包 basis for a re串ional trial for altitudes between 1800 and 2600 m 
i泣 Colo思bia in 1987. Yield gains cont1nue to be 殺ade over cultlvars 
released to date. As we11 as i訟.provements in the Cargamanto type , 
many lines ar鍍 now available with the Radica1 gra主n type. The first 
cu1tivar released in the col1aborative program , ICA Llanogrande , h1至終
been an i誼portant parent 1n the new generation of advanced lines , as a 
source of improved yield an挂 anthracnose resi悠tance. Althou島h

improved levels of 金sèochy主主 resistance are 耳目垂ually being obtained , 
progress with resistance to this pathogen 圭s slower. In fungicide 

;;;2斗。;古拉;;:::::是自謊話提Ja:J:2 平:zn;iJZ:
weeks before flower主ng to two weeks after flowering. 

Re車ional trials with bush beans were conducted in 20 locat主ons i說

Antioquia. The best 11nes were PVA 476 , PVA 7 an挂 PVA 岳98 ， which 101111 
pass to èonfirmation trials for possib1e variety release. 

Nariùo: 血t CRl Obonuco , 10 advanced cli甜bing bean 1ines were 
p1anted in region豆豆豆 tr1als intercropped with maize in Ipiales , 
Contadero and Cordoba. The most promising lines for possible variety 
release are A呵D 53 , known a150 as V你8012-主3 ， and ZAV 7 , known a1so as 
TIB 30-42. These are 忌。th resi思 tant to rust and anthracnose , and 
yie1ded on average 180% an益 158% 訟。re than the loca1 cult1var Morti罰。
主n four locations. Results obtained initially on the experiment 
stat主。缸，主ndicat土ng that yield could be increased with the new 
cu1tivars by reduci絲露 the 是istance between h111s of beans and ma1ze , 
have been confirmed in on-farm trial怠 The distance recommen是e品 for
Fr主jolica 。“3.2 1s O. 串o m x 1 m b包tween hil1怒， allowin草 increa移ed
vields of both bean and ma1ze. 

Regiona1 t室主als with bush beans 1n 刊ari哀。 were p1anted io El 
Tambo and Funes. 1n El Tambo (dry , 1250 m a1titudel , the best new 
lines were AND 35 雪 IC直 15551 an是 AND 311 , with yields 2草草 to 42% 
車reater than Nima (工oca1 cultivar). 1n F冶nes the b發st new lines were 
PVA 3043 , AFR 198 and PVA 3038 , yielding 19% better on avera草e than 
Ar草entino (local cultivarl. 

Coffee Re藍主on' 1n 1985 a re窮ional bush bean tr1al cons1st1n孟 of seven 
bean lines , plu紛 a local check , was or話anized in colla忌。ration with 
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ICA. The bean lines we主e chosen on the basis of yie1d data from 
previous regío汲a1 nurseríes. The tria1s were planted by agronomists 
fro級 FEDECAFE ， CVC , FES , and ICA in the medium altitude areas of 
Colombia. Calima , the standard co初mercial cultivar , ha社 the lowest 
overall y1e1益 followed by PVA 916 an是 the local cu1t圭.var ， which 
varie挂 acco玄ding to re惡ion (Table 2). Two small re桂 mottle bean 
I主nes ， PAI 29 and PAI 92 , were superior to the other lines in overal1 
yield. The disa挂vantage of these lines , however. i9 their smal1 seed 
size. The圭r high yields may , nevertheless ，胡ake them attractive for 
farmers i.n certain areas , especial1y those 1ess orientated towards the 
major 冊arkets. Bean 1ínes A 36 and A 486 had yields greater than the 
local cultivar and Calima and an acceptab1e gra主n síze and color. 
Thes'! lines are presently being 囂玄own in lar霉e demonstration plots 
thr。但ghout the country for poss1~:e variety releases • 

• 

:1fRiii;piti--izialga-pili--1:1: 

The yield trial in many areas of Colombia was attacked by web 
blight. Only PAI 29 a位是 PA工會2 showed resistance. which may have 
contributed to their sUl'erior yields. Becau綜合 of the importance of 
this disease in many of t.. 平 bean producin龍 areas ， a special 
Observation 駕ursery was formed in 19串 6 to determine whether any of the 
elite CIAT and ICA advanced lines are res1stant. The nursery consi發ts
of 21雪 lines of comrnercial1y acceptable grain type and has been 
p1anted in six locations 哺 The best materials from this nursery will 
for該 the basis fo玄 future regional yield trials. 

ι@ 

in 1會串5/86 of and certified seed pτoduce謹
re leased in Col研油ia.

Quantities of basic 
three new cultivars 

1. Table 
4 

§ 
穹

Certified Seed Seed Basic Cultivar 

kg k缸

1080 0-3.1 Fr1jolica 
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2455 

1106 

1000 

Fr1jolica 0-3.2 

Frijolica ~S-3.3 
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T品le 2. 胎澎眉祖lbl岫hb帽、 y抽ld 甘祖1 !n C<>la訓b1a. 1型B!>-19!!6

TeOCATION 

m Seed 
Bean Pi協11扭P1ta11伽p1個11知如rzon 吋泊祖卓T.a P1at:a位""'"'"孟加臨時poA串rl1a Th咕嘟Aran且即》愉吐血l閉口叫:nchir祖 Viota C.ocηπ晨跑出 W惚t Se~l 

tines 駁說 B5詰 B5B 日58 車品為 8~B 85B 858 858 B5ß 858 85ß 革5B 8Sß 85B 自/IC均 氣;lor

A36 11241 1393 1045 996 1121 12)5 1207 息91 1229 必會 675 13路7 1221 988 1866 113在 1, 7 Hed 

寰。tt1ed

A48晶 1077 799 1667 1530 制7 631 1212 1262 1惡13 1135 1170 130 1221 1708 1166 1210 為已 Cre互間l

1叩ttled

PVA 916 101岳 897 1081 1217 373 6舟l 121岳 串24 1536 i吾76 1344 毛72 i為，2 1146 966 lC姆拉 1, 6 Red 
1!l:J ttl血i

PVA 1261 1147 1177 1332 1119 403 37工 1112 1036 732 1561 1198 1566 1221 1123 1256 !O'JO 4毛 Red 
nottled 

Calh臨 72也 824 l♀昏3 1238 38B 峙。 12會i 582 1152 1135 1274 641 1157 1168 622 973 55 Red 
肺、史室主ed

PAI 29 1986 185串 997 1367 2587 3038 1454 21也甚 163車 1276 1325 2日96 961‘ 1376 12告4 1694 30 F.ed 
lwttl f:d 

PAI 92 1801 1斜4 泓品 1534 3450 鈞。7 1420 2528 1229 1135 1348 667 1414 1780 1478 167會 23 Rc,J 
密的ttl您是

Lc紋a1

vnr1揖y 10岳Z U3且 l∞2 事也3 964 IOì8 1024 8毛? 放)\ 1107 1ω8 1394 1374 仙也 1292 1087 40-55 Vi叮臼L]e

S~泣i1- ** 恥IS * NS ** ** "* *" 時 禽* 終S *" 給S NS 于忍

C揖lCe le油1

Dept. 施rl1a 她rlla 除社論誰rl1a 城成1a 統rlla N盯1品。 Valle Valle Tolh喝 臼1das cal品都 Cal<起s cun- Anti伊

這話W酷rca quia 

Altitud 1350 1350 1458 的 1S<泊 1450 1700 1250 l♀50 1450 

pr輯iRt. 鼠XXl 茲約3 1600 1390 l茲沁 i觀3日 1875 2支x) 25∞ 

t.ocal 
V研iet:y ~他盟 N扭草草 ?這卸糧 N知.. Nb單 Nln根 ?這還騙錢 包l如"Sar騏弩 心串戶， Uribe 官問'" T明現 -Chi恥b

toro 凹的a 耳聞醋。 ta Roja 

帥，禽扛泌訊a個 s4!1吐f必船章也ff前前也扭曲研駕車牌館還叫tÞin a ∞，lum at P吋.05 聞研峙.01 level. 時S開你ive1y

l the 如ldivi血且1 蟬鵬總明甜甜j端t甜扭扭肘街時 to 11袍啊，前站lme翩。f 泣"， 1恥叫it:y and 結為 grer萬1 tre.an of all tl溜 t吐al..q.
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Africa 7. 

Great Lake鋒 Reg10n

The Great Lakes Regional Bean Program , financed by the Swlss 
government (SDC) , serves the Great Lakes Re車10n of central Afr主ca

which includes Burundi , Rwanda , and Zaire. The pro草ram works wlth the 
reglon 警 s national a惡ricultural research i悠悠titutions: Institut des 
Sciences Agrono鹽iques du Burundi (ISAB訂); Institut de結 Sciences

Agrono級主ques du Rwan丘a (ISAR); and with both Zaire's Pro盟ran融會
Natlonal T"e缸umineuses (PNL) and its Institut Natlonal des Etu是es et 
Recherches Agrlco圭es (互幫ERA1. The report which follows represents the 
work of these na t10nal research ins t主tut10ns 1n co11aborat主on w1th 
CIAT , and with various development and a草ricultural projects. 

a. 

列﹒

;2ijjtf!!jipi--;ifzj 

Regional collaborat10n an挂 training

The re草io叭 I S nationa1 programs current1y c011abon至te 1n several 
region間wide research activities such as the Pépini至re R遲暮10na1e
d'Eva1uat主on de R互sistance (PRER) , the Pépiniére Régiona1e 
益 'Evaluat!on de L圭gnées Avancées de l'Afr!司也e Ce位tra1e (PRET"在A叭， the 
τe車10na1 advanced yleld trials , an是 regiona1 subprojects. The PRELAAC 
program has just begun and 1s desc玄ibed 主n the Varietal Development 
sect生。台 of this report. 

The first regio位a1 絡電Jbprojects were initiated this yea重

National research program怒 take responsib111ty for specific research 
topics of regional lmportance. These subprojects are part主al1y

financed with regional funds. The technique路 varieties and 
主nformat宜。n obtained are share是 amon車 the programs. Progress made on 
each subject 18 reported at regional bean research meetings. 

a 

Su忌projects init主ated so far focus on an串ular leaf spot (AtS了，
co總聽on bacterial blight , ha工。 bli在ht an通 bean fly. The ALS project , 
managed by P幫AL at Mu工ungu ，. Za.ire , w主11 study y主eld reductions caused 
by this diseas緣， and ident主fy aτtd develop better adapte是 sou玄ces of 
res主stance. In Burun這i ， ISABU has recently initiate這 subprojects on 
common bacterial bl圭ght ， halo blight , and on control methods for bean 
f1y. Addltional s \lbprojects are bein臨 planne挂.

1n addition to col工aboration among nat主ona1 pro草ra習18 ， close 
collaboration with re草iona1 agricu1tural and deve10p盟ent projects has 
been critical in increasing efficiency of research and subsequent 
information 益主ffu的生on. A!設ajor event this year wa診 the establishment 
of a link with the important bean production region of North 鼓ivu ，

Zal re , throu惡h be革inning col1aboration with two development and seed 
production projects located 1n the reg1on. These projects are CAPSA 
(Centre d'Adaptation et 挂e Pro是uction de Semence路立m石ligr星e8) ，
financed by Cana吐1an ai益， and CBK (Co阻nunaut石 Baptiste au Kivul which 
has a stron草 rural development emphasls. Col1aborati。說 with these 
projects , in 是 iagn的tic research and multilocation , 訊社 on-farm 
trials , pro認ises to facilitate the transfer of technology from PNL 
(based 1n southern Kivu) to this 1揖portant production re思主on.

izi348 
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The second annual 主egional bea但 research conference wa忽 he1d at 
Bukavu , Zaire , May 1空馳24. This was jointly organized by the CIAT 
Re在10na1 Pro車ram an挂 the Institut de Recherche Agronomique et 
Zootechnique (IRAZ) , a 玄egional agricul tura1 institute of the Great 
L.akes Reg主on. Some 34 presentations were made on various aspects of 
bean research. The se激inar 悠 trongly reinforced collaboration with 
Zaire. 

1n December 1空話5 ， the CIAT Pro皂ram pa玄ticipated in a three-day 
bean research and extension workshop he1d by lSAR at Rubona.τhe 
objectlve of the workshop was to update agricu1tura1 and 挂eve10pment

projects in Rwanda on 1e草ume research carried out by th發 institute.

The work終hop 嘉軒lerate是 further interest 1n projects focúsing on 
carryin草 oút mult110catio泣 and on-farm tria1s 1n cooperation with 
ISAR. 

A stron皂er emphasis was placed on traínin囂 th1s year. The 
pro囂ra詣 's first technical trainin惡 workshop was hel是 at Giseny主，
Rwanda , April 19-24 , with participants from Zafre and Rwanda. An 
important objective of this 切orkshop was to train technicians from 
North Kivu , Zaire , to 祖ana草e tria1s an垂 surveys. Other training 
activitie發 included two bean disease and insect workshops at Rwerere , 
Rwanda , May 26-29 and Ju1y 7-事， 1n collaboration with ISAR , and à 

usλID farmin臨 systems project ca1led FS1P. Additionally , an on-farm 
research workshop at Butare , Rwanda , was or皂anized with cn叮叮 and

ISA且， August 26ω29. 1n a益dition to attendin學 workshops ，主nter-program

visits by nationa1 research staff were strongly e室主couraged. For 
examplε ， two separate visits to Rwan甚至1 werc made by neighboring 
Ugandan nationa1 bean p玄ogra甜 scientists for short-ter聽 training 1n 
on-farm research , as well as to obtain germplasm for their pro島ram.

Varietal develop鉛ent and evaluation 

A 1arge 有uantity of germp1asm cont主nued to be introduced to the 
region during 1986 (Tab1e 1). Advance挂 breeding lines were 土ntroduce益
a翁 potentia1 new varieties for the re在ion and/or as sources of 
resistance to the 1 1'問itin草 production factors of the Great takes area , 
with a special emphasis on disease resistance. To缸ether w主th 10ca11y 
collected geγmpla您的， the introduce挂 germplasm forms an excel1ent basis 
for the var工etal deve10pment programs. 

T~ocal germplasm wa悠 co1lected throughout the reg圭on in 1986 with 
the suppoτt of 1BPGR and 甘SAlD. Since the 土約itiation of the CIAT 
regional program , more than 晶。o 10ca1 varieties a給d varietal mixtures 
from these and other col1ections have been qúarant圭ne吐 in Europe , and 
sent to C1AT for iτ，clusion in the CIAT germplasm collection. 
Cer混plasm quarat主tine 主n Europe i8 handled by the National Vegetable 
Research Station ，按ellesbourne ， Eng工and ， and Ge給b10ux 心 University ，
Bel島 ium. Shipment of this ger鶴p1asm to CIAT has allowed crosses to be 
made at CIAT between 10ca11y co11ected germplas鞘 and other variet圭es
develope卓 or col1ected by C1AT. Many of the varietal crosses shipped 
back to the Great Lakes Region from CIAT now i.nclude local varieties 
as one of the parents. 
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主 large proportion of ger亞p1as盟主s now intro益uce在 a悠 se車regatin惡

populations , and varietal development pro草ra臨s of the region are 
placin車 inc主easing emphasis on managing segre話ating populations as a 
source of new var主eties. Large numbers of bl問h and c 主生了nbing bean 
bree挂 in露 lines ， developed local1y or introduced , are now passing 
through on-station varietal test圭亞草 to on-farm evaluation. 

Hany promising bush and climbin惡 bean varieties have been 
identified by the national p室。在rams. New promising bush varieties at 
advanced stages of evaluation in the region include the fol1owin露:

locally developed 410 , and 
HM 21-7 
110岳0 ， and a 

PVA 118品， PVA 77 琴， A 
varieties HM 5儡 5 and 
PVA 1在38 ， G 工 3671 ， G 
variety R幫R 221 

From PNL!ZAIRE: BAT 1297 , and a 

Fτ0點 ISABU:

local1y develope是Fro研 ISAR
a. 

the 

工ocally col1ected variety Nakaja. 

in inclu挂edwere varietles 
2). 

pro血isin思 climbing bean 
c工imbin草 bean trlal (Tab1e 

New 
τegional 

in and eva1uated or主皂inating at CIAτ intro謹uced
Lakes Region in 1986. 

Ger切plasm

the Great 
1. Table 

Segregating 
populations 

Advancedb 

lines 
IBYAN yield 

trials 
National Program a. 

45 
61 

3立學

338 
。
1 

(Burundi) 
19日6 Aa 

19喜色 B 

ISABU 

285 
393 

101喜

211 
l 

o 

(Rwanda) 
19串 6 A 

1986 B 

lSAR 

13 
51 

329 
0 

4 

。

(Zaire) 
1986 A 
1986 B 

PNL 

4
:
1
;
i
e
z
a唔
，
:
這

84岳2225 6 TOTAt 
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< 1986 A: January harvest , 1986 B: June harvest 
Germplasm accessions from Latin Amer主ca or breedin車 lines
developed at CIAT. 
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Table 2. Results of Great Lakes regional advanced climbin島 bean

tria1 , 1986. 

Mulung包， Zaire 1986 A 設ulung紹， Zaire 19草岳 B 
(1730 MASL) k在Iha (1730 成此sO kg/ha Days/MX 

G 2331 1391 Puebla Cr主o11a 3083 113 
G 2333 121會 ACV 8331 1913 113 
G 685 1181 G 858 1900 114 
Urunymba 3 會21 G 685 1658 92 
Puebla Criolla 849 Na主玄1 de Kyondo 1645 110 ‘ Nain de Kyon述。 車20 認abayange 1570 111 
ACV 8331 813 C 10 1再岳3 111 
G 858 805 G 2333 1350 11日

Musa1e 726 G 2331 1325 110 
Cuarentino訕。817 714 Cuarentino-0817 1200 113 
C 10 684 Musale 1083 110 
話abayange 678 Urunymba 3 5' 25 111 
Local Mixture 368 Local Mixture 
LSD. 05 368 LSD. 05 592 

Rwerere , Rwanda 1986 A Rwerere , Rwanda 1 會 86 B 
(2100 M血sn kg/ha (2100 MASL) kg!ha Daysl說 • 

G 車58 2240 G 858 1 岳56 122 
G 2331 1727 Local Mixture 1375 109 
G 2333 16草草 ACV 8331 1208 121 
Urunymba 3 1248 Urunymba 3 1172 108 
C 10 1218 C lO 1108 111 

Cuarentino-0817 1135 Mabayange 10會在 121 
Local Mixture 1090 G 685 1070 113 

Pueb1a Criolla 843 Cuarentlno-0817 9雪5 117 
ACV 8331 78在 G 2333 922 111 
Nain 是e Kyondo 732 Na1n de Kyondo 898 121 
Mabayange 728 Musale 604 111 ‘ 
Musa1e 632 Puebla CrioUa 51惡 121 

LSD.05 458 LSD.05 519 

X 依 Days to maturiy 
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$。也e of these new var1eties however , often have certain 
character主st1cs that 1imit their potentia1 yield. For example , two 
high yielding varieties -芷irundo ， released by IS蟲BU ， and Ikinyange (主
197). recently 玄e1eased by ISAR，偷 are very susceptib1e to halo blight 
and anthracnose , respect1ve1y. To incorporate res1stance to these 
diseases , crosses are be1ng made using as 是onor parents varieties 
identified as both re路istant an是 we11 adapted in the region. 

2 

... 

Introductions of va室主eties as sources of resistance to disease懇
of pri田ary 1mportance , such as angu工ar 1eaf spot , anthracnose , 
位已按遐思 and ha10 blight , continued as described in the CIAT Annual 
Report for 19惡5~ Introduct10ns are initia1工y te怒ted in d1sease 
specif圭c nurseries for resistance and adaptation. Pro訟is1n臣 sources

of resistance are 1ater tested in the regional multi1ocat1ona1 d1sease 
eva1uation nursery (PRER) for stabi1ity of resistance. 

4 

i~ngu1ar Leaf Spot 

116 new var圭忽ties were t級學ted and evaluated for resistance to 主.T，S

us主ng the BALSIT (Bean ALS lnternational Trial) 已y the nat10na1 
progr"ms 1n 1986. The nursery was p1ante是 1n southern Kiv芯， Za1re 
(M\主lungu) ， and southern Rwanda (Rubona). where the disease 1s very 
prevalent. Results from two seasons have been pooled and analyze謹，
an謹 best varieties are presented in Table 3. Highly s1gn1f1cant 
d1fferences (p=O.OS) 1n ALS severity were found among the 11吾
varieties. Although there was no si草nif"'cant i總provement 主n the 1evel 
of res圭stance to ALS expressed hy the new varieties in compar1son to 
such establishe是 sources as A 240 ， ιhere was an 1mprovement in 
diversity in the new lines. 恆。re s~úd colors an丑 sizes We主e avai1able 
in adapted 11nes for breeding purposes and var1etal se1ect10n. 
However , tnere are st111 認o good sources of resistance in 草rowth habit 
1 and large see垂ed varieties. 

1n Rwanda the nat10nal progra組 draws pri甜ar11y on the 
Internationa1 Bean Anthracnose T:ial (IB主.T) • and 10ca1 germplasm 
co11ections for new potential sources of anthracnose resistance. 
Introductions are screened on-station at Ru忌。na. Established 
resistant sources continued to be ob移傘rve是 in the PRER , where 
var1eties such as A 483 ，孟晶84 ， A 252 and others have been shown to be 
suscept1b1e. New sources of res1stance in 1事韋拉 are g1ven 1n Table 4. 
These new sources were le戀s ;;e11 adapted than the 10cal susceptib工e
check. A11 anthracno悠e materials are a1so bei包里 tested by the Facu1ty 
of 血gr1culture at the National University of Rwanda , for resistance to 
re思主ona1 pathotypes of anthracnose under control1ed laboratory 
condit圭。ns. Th is wi11 make rapid and accurate eva1uations of the 
introduced sources poss1ble. 

Antbracnose 

.. 

1
1
d
2
:
2
.

可
z
a
:

Ascochyta Bli且ht

Low levels of resistance to 經且必泣是 i5 present1y ava11ab1e 1n 
豆 vu坦盟主主﹒ 1n an effort to identify higher 1evels of resistance 1n 
the specie怨， eva1uation of the world 罷ermp1as盟 c011ect宜。n has been 
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initiate是 by CIAT in Col。但bia and the Great Lakes Regional Progra血
After initial screening in Colombla , 11ne8 切ill be sent to the GLR to 
al10w evaluation on both continents for the prevailing pathotypes of 
the pathogen. These lines wi11 a180 be eva1uated under contro11您是

env圭romnenta1 con益主tions in collaboration with the 背ational Univer忽ity

of Rwanda. Concur目前句 the inheritance of 坐旦控泣豆 resistance 1s 
a1so being investigated 圭n collaboration w1th the nationa1 pro島r缸n.

Ela10 and CommoηB工19ht

The International Ha10 B1ight ~u笠翁ery (IBHB首) and the 
International C聞單on Blight 輯ursery 夸<ere evaluated by the national 
program of Burundi as part of a regional subproject. Diseases were 
eva1uated in both 1nocu1ated screenhouse and fleld tr1al億 Under

unlfor臨 halo pressure ，會 1.2% of the 113 variet主es of the 1吾HBN sho明ed
severity ratings between 1 and 3. Th1rty喻n主ne (39) varietles showed 
時sist剖ce against local races of 詰eud到盟主星 紅且路是! p.v. 
phaseo11cola. 

Results of the evaluat主00 of 127 varieties were not satisfactory , 
是e8pite 發lechanic在1 and spray inoculations. However , 40% of varieties 
showed pod infection and 8everity ratin草翁 。f 7 and 8. The most 
susceptible lines tested included re工eased var主etie話 such as Kirundo 
and Calima. 

Rust 

The 工nternational Rust 時ursery (IBR頁) was evalua te晶 in South Kivu 
and Bugasera , a low elevation re以on of Rwan是a where rust (Jl.且泣三星星
訟泣起坐坐笠us) i8 considered local1y 主.mportant. 車e s t adapted and 
8y認ptomles諮 line發 in both location發 were Guanajuato 10-A-5 , Cuva 
168-甘， ι5712 ， Guerrero 6 and Turrialba , a11 black seeded varieties. A 
number of less well a丑apted ， symptomless varieties , includin皂， G 109息，
Negro Jalpataqua , Gue玄rero 6 , BAT 1426 and BAT 1427 , had more 
acceptable seed colors. 

BCMV 

More emphasis was placed on screening of BCNV resistant materials 

、

‘ 

司，

and segregatin草 populations i位 1986. Approximate1y 100 parental 、
materia1s and 250 populations were screened each season in the field. 
Materia1諮 such as BAC 122 , previously thought to be re路istant ， showed 
mosaic sympto盟S 之.n both seasons. However , most other estab1isbed 
resistant lines such a5 BAN 唔，惡AT 1387 and VCB 串 101立 remained
symptomless . In the future , further emphasis wi工工 be placed on BCMV 
resistance screening as well as identifying and assessing the 
distribution of regional BCMV strains. 

誰也主!L

The Burundian national progræ重 has begun evaluating the Re車ional
Bean Fly Resistance 罵ursery (RBFRN) and breeding lines for 
quantitative levels of res生stance to bean fly. The predominant 
species of bean f1 y i5 坐監扭扭鐘也丘反主主要 First season r的ul臼
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were not conc1usive slnce on1y a mi1是 lnfestatlon of bean f1y wa兮

[oun丑 in the nursery. Th1s research will continue next season. 
Research in the reglon using see是 treatments with 10w toxicity 
chemica1s for bean fly contro1 was lnltlated thls year. So far , 
bromopho皂， dia工dri魚， fen1trothio訟， 11ndane , propuxur , and trich1orfon 
have been teste品 ln Burundi (18主BU Annua1 Report 1986 , pp 174-176). 
The rnost effectlve of the chemicals tested 18 1主.ndane: 25% a. i. , used 
at 3 gm per k主10草ram seed before sowin草﹒
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PRELAAC 

Late this year , a mu1t主p1e site nursery co亞.posed of advanced 
breedin在 li.nes an是 variet1es fro認 the three natlonal programs of th忽

reglon was 釘叫t1ate挂 (first p1ant主n囂 October 工會86) to obta1n prec1se 
data On 1祖.portant varieta工 characterlstics such as dlsease res1stance. 
The principa1 object1ve 1s to prov1de this data to nat10nal var主eta1
se1ect10n programs in order to increase the prec1s10n an丑 efficiency

of varietal se1ection. 

τhe nursery complements the advanced yield tr1als of each 
nat10nal program wh1ch are not norma11y screened effect1vely for a 
工ar惡e numbe宜 。f yield 11咽itat1ons. National pτ。事ra點s are li部主ted in 
their ab1l1ty to screen for mu1t主ple diseases because of the 
d1fficu1ty of obtainin揖 high pressure for several characters at a 
restr1cted number of s1tes. Th1s nursery , called the PRELAAC 
(P產pini區re R至g10nale 通，在valuat10n de L1gn至es Avancées en 社e 1 書 Afrique
Centrale) , is p1anted at severa1 sites throu島.hout the reg10叭， with one 
or two characters evaluated per site. Nurser1es are managed to obta主n
high uniform pressure fo主 the characters in question. Cho1ce of s1tes 
15 based on researcher expertise at a given locat主on 1n conju認C主ion
with hlgh natural pest or disease pressure. 

fez$2513jbi;1:14Tatl-sd 

• 

The first PRET.AAC includes a total of 187 varieties from the 
reg1on' s various advanced y1eld trials (essa1s préliminaires , essa1s 
co寶lparatifs) • Eight separate tria1s have been planted for the first 
season. Nine characters w111 be evaluated: bean fly , Ascochyta 
blight , a綠草毛主lar leaf spot , rust , anthracnose , BCMV , halo blight , 
co鹽lon b11ght and floury 1eaf spot. 1f necessary , add1tional 
evaluat10ns 包ay be made duτ1n告 the seco設d season. Data "，111 忌e

compi工ed at the end of each year and distributed to nat10nal programs. '" 才

1ines 

在這vanced lines fro啞 a11 three nationa1 programs 1n the region 
were evaluated for cooking tlme , water ab絡。rption and hardseed 
character (Table 5). A total of 211 d1fferent 1ines were evaluate社
over , the two seasons from var10us 1ocat1ons. In almost a11 cases , 
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significant diff黎安ences were observed between varieties 1rrespect圭ve

of env1ronmental interact圭on忍 (see the C1AT Annua1 Report foτ1985 ， 
Environ訟ental 1nfluence Stu吐y). A summary of results for the re耳10nal
trial can be found 主n the fo11o毯，1ng sect1on. All 1aboratory results 
for advanced trial 觀aterials were distr1buted to the respective 
nat10nal progra犯忌reeders.

Advance挂工ines 1n 23 on-farm var1eta1 trials 1n three co酷現mes of 
Rwanda were eva1uated 主y farmers in 1986 A (f1宮st seasoτ1). for leaf 
and pod culinary quality to esti誼ate the re1ative importance of these 
characteristics in overal1 far祖er acceptability. Results indicate 
that farmers can distin車uish between varieties according to the 
cu1inary quality of 1eaves and pO晶怠. but that these characteristics 
are of less importance in deter混ining overall farmer acceptability 
than , for example , yie1d , cooklng time , taste , and time to 戀aturity.

For examp1e , 1kinÌ!怠ba (a mediu臨 s1zed ， black seeded variety) , Wa8 the 
on1y variety ...1th signif1cantly more palatable leaves and pods than 
the loca1 mixture. Neverthe1ess , farmers p吉eferred to conti給ue

p1ant1ng their local 臨1xture instea忌。f 1kin1路.ba due to other more 
important negative cha玄acterist1cs ， such as grai賀電 co10r , 10ng cooking 
time and spraw1in在 plant type. It was therefore decided not to 
inc1ude culinary 哇ua1ity of 1eaves and pods as a rout圭ne evaluation 
criteria. 

強位經坐 vari竺之三拉拉里

The regional advanced bush bean varieta1 trial was planted during 
the year at severa1 10cations within the reg10n. The trial inc1uded 
the four hi揖，hest yie1ding variet主es of 1985. 萬ew var1eties from 
Rw約nda an益 Za1re were inc1uded 主n the first season of 198岳 (Sept. 85 
plantin車) (Tab1e 岳). New variet主es from Burund1 were adde挂 for second 
season plantin甚忽 (Tab1e 7). 晶晶ong new varietal entries , the varieties 
賢akaja ， HM 5-1 an社 Ubusosera 6 were pro器ising at severa1 s1tes. 1當a1n
de Kyondo yields wel1 at several sites but 1s pOS忽ib1y 1ess pro組ising
because of 1ts sma11 wh1te grain type and 1ate matur1ty. 1n 藍儂neral ，
indeten漫主nate growth habit 111 var1eties ha是 higher overall yie1ds 
than 1ess vigorous. growth habit 1 and 11 varietie發﹒Though some 
varieties perfor紛ed we11 over severa1 sites , there was considerab1e 
variety by site ínteractions. Nain de Kyondo , for exal錢ple ， wa8 
highest yielding at Mu1ungu , but lowest yie1din草 at Murongwe. Some 
varieties tend to be wel1 adapte是 at a re1ative1y restricte是 number of 
sites. 主 410 performed ...e11 on1y at Moso. A 410 cons笠翁tently yie1是ed
we1l in other 1SABU tria1s at the same site and i訟 the lo...er Ruz l.zi 
va11ey (950 益主SL). A 410 di是 not howeve言， yield wel1 at Karama , (1300 
堅ASL) ， the regiona1 tria1 site most eco10gica11y sim主1ar to Moso. 

Var主ety by season interactions ...ere significant at some sites 
這uring both 工會告岳 and 1985. This 18 probably 1arge1y due to seasonal 
是ifferences in d1sease pressure ... hich 1s il1ustrated by the yiel是s of 
1kinyan皂e (血 19 7). . an anthracno館e 8uscept1b1e var1ety at 挂ubona.
Ikiτlyan草e yie1ded h1草hest among a11 varieties 如ring 1986 血統1en there 
wa5 1ittle anthracnose pressure. Durin臨 198毛 B ， it8 yie1是宜e1ative to 
other varieties ... a8 severe1y reduce往是ue to heavy anthracnose 
pressure. 
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two over spot lines to angular leaf Sixteen most resistant Table 3. 

in the Great Lakes Region. locations and two seasons 

Seed Seed Growth Y主eld

1.52tn3 

ALS 

4, 
f
z
j
?
j
?
哇
哇
，jt
j
j Size Color Type (g (1-9) 

Small Black Il 140.0 1. 6 A221 

5種a11Cream II 170.0 1.8 主 240

Small CreaI重II 137.9 1. 8 11526 G 

5臨a11Crea祖II 117.0 1. 6 主 300

被ediu觀Cream II 133.4 1. 8 A 33雪

看

, 

趟
，
'
，
》
p
i
J
f
f
p
a S祖a11Black Il1 123.0 1.8 A 216 

Small White II 122.2 1. 8 5473 G 

5賣lallBlack II 118.0 1. 8 主 212

Small Cream II 87.4 1. 6 A 3是5

Small Black II 85.5 1. 8 1647 BAT 

告咽a11Black II 21 1. 0 2.0 G 5173 

Small Cream III 155.5 2.2 1毒。A 

Medium Coffee III 102. 岳2.2 BAT 963 

Sma工主Black II 165.4 2.0 G 3666 

Me是iumBlack Il 89.2 2.0 2676 G 

Small Yellow II 97.2 2.2 1435 BAT 

Smal1 B工ack11 70.8 2.0 76 (Res) BAT 

Small Purple 工工工12在 .02.2 (Res) 1510 BAT 

Medium Coffee I 67.3 6.2 Munyu (Susc) 

Large Red mottle 工l串岳 .55.5 (Susc) Rubona 5 

85. 。1. 6 (P~0.05) LSD 
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為ble 4. 蜘st a<坤ted 室蜘 Y盟istantpar四ts to anthr配oose f研 tre G祖at 1.ak盟Region (盟蝴

部眉1uat:im at RUIJ!謂現. 1雙紛.

Va討.ety

G 2618 

P.1. 165.品26

車紅 1275

G 127227 (AB 136) 

co訂瞳孔 49242

G 2333 

G3努1

G 7199 

血 411 (宜昌)

血 336 (r師)

說止明晦 5 (該歸c)

殺1位甘甜軍扭扭

費

(l.ω售1

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

6.串

Yield 

(g 1而-有

141.5 

13晶 .5

13丸5

106.0 

99.0 

事7.5

86.5 

76.0 

132.5 

119.0 

171.5 

!lCM'J 

Black Gn抑自

立∞t (1-9)棉Habit

1.0 3 

1.0 l 

1.0 1 

1.0 4 

1.0 2 

1.0 4 

1.0 主

8.5 3 

1.0 3 

7.5 3 

1.0 1 

S船d

Co1叮

cream 

coffee 

錢揖d

5!路

medil盟

SI!Bll 

夢時，1e llDttle 鳴也扭扭

red 團聽11

black 摺囑11

red 由油11

crearn 掛咽11

black 島海工1

cre揖n W給di講說

cr官am 盟祖11

red llDttle large 

脅的t知甜甜se 1 = S如~怨別歸結 9= 25%of 現rrface an路 coven必

輸!lCM'J1B切ck Root: 1 =8wta泣間S 7 = Syst四世C 提且明is st棚

2 -5 能治制ic B 揖 F研 plaots d租d

8 那 1.0目1 1es!揖啤 9 當"Over 20% p1ants dead 
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Table 5. Number of advanced varieties evaluated for culinary qua工ity

in 1986 A and B. 

Natia器主 Nun主>er of 
se榔叩 Trial η緝捕 除嗜血lIll S攝制造汝叉lrCè variet起s

1會告雇主 Mt主.-locatia祖1 t社.a1 IS血R Rubor祖 45 

1986 A 挺gior區1 行拉圭 王紹祖R Rub研閣，設鴨rere 19 
1986 B 研可L 殺叡JOa

ISABU 為離制趴在缸a揖

l會86 主 你"..farm v當ieta1 t前.als ISJ也U Farrr配問 21 
1986 B 主必以

1986 B α現閥混ive triel 主獄里 通量組區 主1

Kar撞撞 4雪

Rærere 36 

rorAL - 211 

學

‘, 
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Mhmw Tab1e 6. Great Lake8 regiona1 advanced bush bean tria1 198屆 A.

RUBON血. RWA詞DA MULU有G苦. ZAIRIì RWERERE , R日ANDA
kg/Ha .'{坐坐路 (2100 MASL) 旦旦旦控耳 (1的o m臼1) kg!ha .'{監控(1 730 臨81) kg!Ha 

A 197 2415 Nakaja 

Urubo恕。bono 231再問ain de Kyondo 

k主lyumukw" 2300 Urubonobono 

Ubusosera 6 21會o Ubusosera 6 

Nain de Kyondo 2150 lkin主管lba

Rubona 5 1915 Kirllndo 

Local mixture 1775 A 197 

Nakaja 175日 Rubona 5 

D 6 1740 鈍lIhinga

Klrun益。 1740 話s1盟ebashonje 4 

Caraota 1600 Kilymukwe 

M毯h主nga 1590 Local 當.ixture

Nsizebashonje 4 1575 Caraota 

1209 Ikin主mba

1209 Ubusosera 6 

925 Loca1 mlxture 

824 Kirundo 

807 D 6 

768 Caraota 

738 時sizebashonje

728 Na1n de Kyondo 

68學荷akaja

608 Kilyumukwe 

518 Muhin軍a

509 Urubonobono 

415 車 197

42有Ikini四.ba

LSD.05 

1415 

536 

1690 Average 

CV = 20.5% 

D 岳

r.SD.05 27在

741 

T~SD. 05 

Avera惡e

CV = 19.8% 

Average 

CV = 25.9 % 

1782 

1581 

1550 

1513 

1288 

1207 

1113 

10會4

1088 

1 日69

1038 

957 

6串串

366 

124屆
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Few varieties outperfor韓ed the average of locally selecte是

farmers' 戀ixtures across sites , even though at most 好 ites specific 
varieties yielded signiflcantly more than these mixtures. Thls 
indicates the importance of tar草eting 鴨any varieties for specif圭c

eco工αgical zones. Varieta1 promlse in the翁e specific zones shoul禱告e

confirmed by on-farm varietal tria1s. 

Re在ional tria工 materials were eva1uated for cooking time and 
water absorpt主on capacity ln both 1986 A and 1986 B. No var1ety 
eva1uate是主n either season took s1單純ificantly lon蔥綠r to cook than the 
工ocal 汲ixture. However , it shou工d be noted that , for unknown reasor悶，
the 工oca1 在lixture took an unusua11y lon窮 time to cook. Some 
varieties , such as Nakaja in 1986 A and Hm 21-7 主位 1986 B, cooked 
signiflcant1y faster than the 10ca1 聽ixture (Table 8). Even though 
Urubonobono anà Ikinimba did not take significantly 1棍球er to cook 
than the 10ca1 m1xture in the regiona1 tri至t1 evaluatio泣， both of these 
variet1es absorbed significantly 1esB water than the 10ca1 mixture. 
Th is could indlcate a tendency tOWI至rds hard seed. These two varieties 
have been observed in other 1aboratory ana1yses and farmer eva1uations 
to have long cool之ing ti臨e怠，

Tab1e 8. Varieties in the regional trial which cooked 8i草nificant1y
faster than the 工ocal mixture 主n 1986 A an是 1986 日.

Varieta1 Name 

l.oca主 mixture

Ki1yurnukwe 
Karaota 
Nakaja 
D 6 
設uhinga

A 197 

1986 A* 

LSD .05 = 11.23 

Cookin車 time Varietal Name 
(由主nutes)

60.83 abc 
49.17 de 
48.50 de 
48.l7 de 
47.50 是e

44.50 e 
43.67 e 

Local 重dxture

Hm 21-7 
Nsizebashonje 

1986 頁**

Cooking ti盟e
(minutes) 

主;再 ;OOabcd

26.33 e 
26.33 e 

LSD .05 13. 串串

* 通信 Samp1es from Rubona and Rwerere. Env圭ronrnental interaction not 
significant. 

禽女 Samples from Kara約a. No varieties were significantly different 
frorn the local 理ixture in 哀怨bona 1986 B. 
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CIAT for Africa 

Var主etal mixtures are widely u忍ed in the G宮發at Lakes Region an拉
圭n parts of Southern Africa. A col1a忌。rat1ve project between the Uni
versity of Munchen and CIAT , funded by GT囂， investigated the signifi
cance of 隸主xtures in ter四s of yie正是在ains 廿ue to physlo1。事lcal factors 
and disease control at CIAT. The objective was to obtain infor棚tion

to develop a strategy for 主管，provlng var主ety mixtures. These prov主de
the po結sibility of obtaining 聽筒ltiple disea移e resistant populations by 
physically 聽圭x主.ng components res主stant to different pathogens , or d1f
ferent races of the same pathogen. They a180 offer the possibi1ity of 
improvin草 工ocal lan這 races (，裂主xtures) by a益是主室主義 one or 誼o!'e new 丑1s
ease resistant components to the far盟eτ悠， mixtnre. 

Breeding varietal m1xtures at 
哺
j
s
a
:
1
z
i
-
-
4
O
B
i
-
;
1
:

毛
主i
寸
，

Four trials were conducted at CIAT with 9 genotype彩， which were 
mixed in combinations of three , s圭x and nine: three combinations of 3 
草enotypes ， three combinations of 6 genotypes , and one 挽ixture of all 9 
genotypes. Trials were inoculated with rust 15 d處ys after emergence. 
P10ts were 6 m long and 6 rows (60 c盟 betwe忽n rows) wide. Cowpea was 
planted betwee治 plots to reduce spore exchange. 

{伽1 average , the 1argest benefit from m主xtures was obtained by 
using equa1 proportions of growth habit 1I genotypes BAT 12事7 (rust 
susceptib1e) , X且當 43 (rust resistant) an是 ?車工 49 (rust 圭ntermediate) • 
This gave a 10.2% yie1d increase in 4 trials over the expected yield 
based on the pure cultures of the in益主vidual 在enotypes. The average 
yield 草ain for a11 mixtures was 5.1草. bnt no benefit was obtaine是
where there was no variation for rust res1stance. Mixture effects 
wet'e foun挂 to be additive: the effects of 6 or 空 components could be 
pre挂icted on the basis of the 3 component 鳴ixtures.

8恥

建

' 

The 囂enotypes which 惡ained 間。st from bein惡 p1anted in mixtures 
were BAT 1297 and PVMX 1531 , and th主s was 1argely 是ue to 1ess rust in 
mixtures with resistant genotypes. In pure culture , the yie1d re儡

duction due to rust was found to be 5品主 in B血.T 1297 , 31% in PVMX 1531 , 
and 21% in XA寫 33. The mean gain 1n yie1d of BAT 1297 over a1工 mix

tures 留as 100% in the rust 主室主oc也lated tτ主a1 ， whereas its yie1d 草ain

was 冉 1% in the protected tria1 (Tab1e 9). In other wo宮ds ， this 
島enotype was 草ainin臨 y主e1d in mixtu宮。翁 because of protect圭on from 
rust , as wel1 as other factors. In this case , the suscept主ble
cu1tivar wou1d tend to increase in proportion from one generation to 
another , until the level of disease beco鴨es such that the se主ection

pressure favor怨誰gain the resistant cu1tivar (移) • This may be what 
wou1d occur in a far聾@言 'g su給ceptib工e cult主.var if a new disease resis
tant cu1tivar was int玄。甚uced into the 由ixture ， and Su串串ests that 
large , and possib1y sustainable , yiel是 gains could be attaine過 by
adopt圭ng this strate華y for variety improvemeτlt in parts of Africa • 

• 

The other factors found to be particularly lmportant in determin
in草 the competitive abi1ity of genotypes were their leaf area index at 
flowerin囂， and tendency to lodge. 毛主nes with low leaf area 圭a吾ex (ICA 
15438 and PAI 49) suffered more competition due to sha益圭亞惡 from 
neighboring 草enotypes. In a這是ition ， genotypes which tended to 1。是皂e

(especia11y BAT 12事?自治 PVMX 1531) benefitted fro臨 bein串 planted with 
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erect 車enotypes ， which 
囂enotypes with different 
composition ve宜Y quickly , 
is advisable , therefore , 
wei草ht.

provide是 support. Mixtures containing 
seed weights tended to lose the主r original 
the large seeded types bein在 eliminated. It 
to work w1th genotypes with sim圭lar seed 

Table 會 Values of the mixture coefficient for individual genotypes 
planted together in equal proportions by seed number , where 
the mixture coefficient 1s 是efined as: single plant yield in 
m1xture/single plant yield 1n purεculture. 

a. Protecte是 with fun喜icide

Genotype Mixture 

ICA 15438 

ICA L“ 23 

BAT 1769 

BAT 12事?

XAl腎 43

PAI 49 

PVMX 1531 

XAN 33 

G 12491 

l 

。 .89

1. 13 

0.99 

b. lnoculated with rust 

Genotype Mixture 

IC車 15品38

lCA L-23 

BAT 17忌9

BAT 1297 

XAN 43 

PAI 品9

PVMX 1531 

芷且對 33 

G 12491 

250 

1 

0.81 

1. 01 

1.00 

2 

1. 37 

1.07 

1. 71 

3 

- 1. 32 

自1.05

“ 0.68 

2 

1.83 

1. 09 

0.75 

3 

- 1.36 

個 0.93

- 0.86 

12 13 

0.68 0.72 

1. 14 0.9會

0.87 0.84 

1. 44 

1.21 

0.75 

23 123 Mean 

0.71 0.75 

0.97 1.06 

0.87 0.89 

1. 52 1. 37 1. 42 

O. 會9 1. 23 1. 13 

0.61 0.66 0.68 

1. 45 1. 40 1. 17 1. 33 

1. 16 1. 05 1.03 0.94 

0.69 0.69 

12 13 

0.72 0.69 

1.04 1. 00 

1.08 1. 18 

2.22 

1. 01 

0.73 

1. 31 

1. 10 

O. 車7

23 

1.91 

1. 12 

0.74 

1. 50 

1.11 

0.81 

0.85 0.73 

123 Mean 

0.73 0.78 

0.96 1.00 

0.89 1.04 

2.10 

1. 09 

0.9再

1. 20 

1. 28 

告 .81

2.01 

1. 07 

0.79 

1. 34 

1. 10 

0.8品
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On-far誼 research

1n 1986 were to 

testin串

Conduct exploratory trials and varieta1 tr圭a1s to orient 
research and eva1uate pro體ise of new varieties and 
technologies; 
Test an是 assess 血ethodo10車ies for 
and diagnostic exp10ratory trials; 
1nstitutionalize links between extension services and 
research institutes in agrono訟ic and socio1ogical evaluation 
of on-fsrm varietal trials. 

variety 。n個fa甘當

The over組11 objectives for onωfar回 re發earch

1. 

2. 

3. 

The sharing of resources for on-far祖 research between national 
pro草rams and agricultural projects an挂 extens圭on services was tested 
using Rwanda as a case study , and initia1 contacts with extension 
services were made in Burundi and Zaire. 1n Rwan挂a ， more than 200 
on-far紋 research trials (OFT) were insta11ed durin草 the year. 
Approximate1y sixty OFTs were installed in southern and northern Kivu 
by the nationa1 program of Zaire. 1n Burun吾土， 30 OFTs were establishe是
by the nat10nal p笠ogra白 in six regions during the second season. 

Interdisc1p1inary cooperation i8 an 圭mportant aspect of on-farm 
research. The diagnost1c exp1oratory tria1s weτe 圭nstalle垂 in Rwanda 
by phytopathologists and agronomists to ensure interdiscip1inary 
dia草nosis. Farmer eva1uation of varieties was directed by a 
nutritionist an挂 cropping systems specialist , a魚d patho10gists 
a每5iste是 in making disease observations. 

on-farm v~riety tria1s 

The primary objective of on-farm variety trials 1s to test the 
performance of promising variet1es under far祖ers' conditions. 
Varietal characterist主cs are evaluated by both the researcher and the 
farmer. 1n Rwan桂a ， on-farm variety trials prove是 to be both an 
effective diagnostic tool and a 囂。od instrument to initiate 
collaboration with extension services. 

Rwanda. 主11 varieta1 trials were instal1ed under the farmers' 
manage血ent practices. Table 10 conta生ns a summary of variety tria1s 
results for 1986. Bush beans current1y 忌eing tested on-farm offer an 
impact on bean pro是uction on1y 1n the 10w altitude regions 1n the east 
of the country inc1u益主ng Mugu忽a ， 泌Jhazi and Sake re車ions. The 官ìost
promis主ng varieties were Ki1yum也kwe ， Rubona 5 and Ik1nimba. 

Fa玄祖ers were asked to evaluate the varieties in four out of the 
ten communes where trials were insta11ed. The results of 37 far會ers'

eva1uat主on8 for cu1inary and agronomic characteristics are sum血arized
1n Tab1e 11. Farmers evaluated a11 varieties for 19 agronomic and 
C也1 inary characterlstlcs using a hedonic sca1e of 1 to 5. A global 
score was a150 calculated for each vaτiety. The ca1culation of global 
scores treats a11 characteristics as though they are of e哇ua1

,. 

v. 

蠱
，

;
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1mportance. S1nce th1s is most likely not the case , a we1ghting system 
18 currently be1ng deve10pe甚 for future data ana工ysis.

The farmer evaluation resu1ts correspond in general with yie1d 
data in these four comrnun時 The three 帥st preferre挂 var1eties by 
f armer8 were high yie1ding varieties: Kilyu:臨ukwe; a climbing bean 
mixturej an通 Rubona 5. Exceptions to this trend are Ikinimba. a b1ack 
seede丑 variety. and Ikinyan草e. ISA囂. s 1986 re1ease挂 variety. The 
characteristics responsib1e for their 10wer farmer eva1uations are 
1isted in Table 11. 

Tab1e 12 shows that every one of the 45 far盟ers who had on阻far扭
tria1s 主n the Rwandan areas of 1當yabisindu an位 Ruhasya ， were st111 
growin草草i1yumukwe two to six seasons later. Thirty-two of these 45 
had first tried the variety at 1east five seasons agO. Moreover. the 
extent and quantity of diffus10n of Ki1yumukwe was double that of the 
next mostγetained variety , Rubona 5. Table 12 a180 shows a higher 
than expected rate of continued sowing of the variety Ikinimba , which 
rece生ved a relat圭ve工y 10w overa1工 score in farmers' tria1 eva1uations. 
This 1s possib1y accounted for by its relatively high pro余lctivity on 
poor 80i18. Ikinimba i8 planted to a much higher degree on infertile 
fie1ds than are other varieties. 

The perfor珊ance of the 10cal variety Kilyumukwe 1n the region of 
Muhazi (Eastern Plateau) merits special attention due to its 
outstan是ing yie1d performance ovet two seasons. Kilyu現ukwe was 
co11ected from northern Rwanda and has a 1arge , purple grain type. In 
l會惡6 A it outyie1ded the 工ocal mixture by 34% an是 在拉車， respectively. 
A yield stabi1ity ana1ysis comparing average yield of a11 varieties 土n

the tria1s with Kilyum口kwe an是 the loca1 mixture suggests that 
Ki1yumukwe outperforms the control even un社er poor c。但是itions (Figure 
1). In 1986 血， howeve言. an environment by variety interaction was 
evident , ind1cating that Ki1yumukwe had more yie1d advantage under 
agronomica11y favorab1e con是itions than under poor conditions. 

Farme t's 圭n I哇uhazi preferred to continue planting Ki1yumukwe 
significantly more than a11 other varietie翁 including the 1oca1 
mixture (Tab1e 13). 在i1yumukwe wa8 a1so s1且nificant1y preferred over 
the loca1 訟ixture for its p1ant type. pod number , tolerance to poor 
80i1s , grain size and 草rain color. A距。ng the 14 fan蠶ers who had 
on-farm variety tria1s in the commune of 但uhaz主 during seasons 198岳 A
and 1986 B. 79% (11 farmers) have continued p1antin車在ilyumukwe during 
the September 1986 season.τwo out of the 14 far就ers had already 
given Kilyumukwe to nei車.hbors or fa祖i1y in exchange for other seed or 
a8 a g1ft. Given the superior yield of Ki1yumukwe 圭n the commune of 
Muha乞i ， the 1甜portance of yield to farmers in this 主eg1on; and the 
high farmer acceptability of Kilyumukwe , one can conclude that the 
diffus10n of 在i1yumukwe in the comrnune of Muhez1 wi11 effect1vely 
lncrease bean production. 

The 是否trategy of encoura草ing extension se宮vices to paτticipate in 
on-far頭 variety tria1s and other on咽far誓I research 圭n cooperation with 
the nationa1 program ha8 heen successfu1 in identifying impact aτeas 
and connecting extensionists with re發earch殺rs. Because of the close 
1 ink between re悠earch and e去tension in plannin惡 an謹 executing OFTs , 
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Kilyumukwe wil1 be for sa工e iηseed di翁 tribution centers in the target 
region in Apri1 1987. Demonstration plots have been estab工ished ， and 
base1ine data 18 be1ng col1ected for a future adoption study. 
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Yield da個 fron f獻鴨Y 珊珊伊d 個叫缸組 t成a.ls in 絃扭曲，鈴A/B (地/ha) • Table 10. 
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Table 11. E鴨主盟tÎon hy 37 flm祖rs of an-f，前頭 trlal varl就起s for agroncmlc ar法:1 cu1拉回ryd回racte討BticB 拉拉時 C叩田間酬。至

的ihazi，技Jhasya， NyabisiI普法，主運討論哪且a，動輝Jda， duriI耳至 1始惡 B.

* S C 0 r e Specific Varietalα閥混cteristics

αx>k紡車 Gra:ln Gn通知音 Gra扣

Variety 程控體 GIohl ** T孟加 Broth Taste Size 臼lor 恥ality Score S∞re 

Kilyum齡梧 58 1∞ l∞ 66 l∞ i∞ 1∞ Planttype l∞ Pod size 75 

Climb:ln輯 bean 2在 100 66 6峰 66 憶錄全體r of 防吋s 岳6 Days to 阻，turity -100 

rnixture 

終處組祖 5 13 66 已6

法按1y館學 咖2 1∞ “ 
的 為ter ab甜言ption -66 

lSAR 約.xt:u四 -10 

Ikin:inba “ 23 -100 -1∞ -100 JOO 持6 Tolerance toγa1n -66 Pmf，叮當1I:e to eat -H∞ 

*cahla個d accordi特 to 伽 fo主l.ow紅海 fonrula: 主且主B (-立 x 1∞ \\here 血 z 枷咱也er of ti珊s a 珊的絢爛 e油站ted
Number of e油1uat:!oos s1移ú.fi扭扭:t1y bett前 th品的珊 1凹a1 m:IX紋lre.

B 能拉盟現:nnher of t全單位 a variety was 飢喝1，且ted

sj碎ú.fia觀tly ..:rrse th部位"， 1研單1mlj啦揖re.

收益于 sc位明 6峙。主持6 are 1isted. ~包dmJm sco阻攔 100. M:In如un Score ~-1∞. 1就al rnixture has a 鈍。re of O. 

** 泊盟d on re阻lts of all 19 d器ract甜1.qt:L臼 ev心血ted • 
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Tab1e 12. Fo110w up of on-farm varietal a往往ptation tria1s(a) Centra工 P1atea\主 an是 Gr的ütic Spur , 
Rwan是a 198位，

Variety 

Percent of far祖ers
still growin皂 the

Variety 

Varieta1 d主ffusion SowτI 

Pure (P) 
吾1ixe吐 (M)

No. of Tota1 quantíty 
recipients 昔 iffu悠ed

ha ca --a hn uwa 
4
π
B
 

盯
闖
一
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吋
帥
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A

吶
您Ma

一
鴨nu 

o
w

一
z

.Z} 
←a』
少
z
h…

-
1
.
1
一

at ar ce PUMPA 

F 溫 52%

Kilyu含mkwe 100踅 5J 453 Kg M - 48% 68霓 4% 28% 
Rubona 5 70% 24 270 Kg P - 52立 48% 17% 35克

lkinimba 67% 24 15昏 Kg P 話 40克 45% 45% 10克

談論 60%

Kirundo 65% 16霓 50 Kg P - 34% 72% 。 28% 
志在當 66克

血 197 22囂 。
C1imbing mixture 27% 5 

* Samp1e size = 45 farmers 
a Two of six seasons after having the var主etal tria1 

32 of the 45 farmers had the tria1 5 or 6 seasons ago. 



Tab1e l3. 臥揖豆豆且.tion of 位晦 V前iety 也lyum.融融:fn c個教rison 凶。the'τvarieties 揖站岔祖1oca1泌xture by 

14 faJ:lle['S益城重祖泣，您說X海p，為曲吋a ， 1總6 A and 1986 B. 

Varl念tal Plant 純mi>e宮 of To1er誼lCe of Gra:fn Gra:fn 

nane type (1_5)1 乎也 (1斗)1 評Xlr 阻ils (1_5)1 51揖 (1-5)1 Cblor (1_5)1 

約1}'\紹祖輩閥 1.31 a 
及dn起色a 2.38 b 
E租車1 必xtur邊 2.50 b 
Nsi;紛紛lOOje 3.54 C 

1.5有 a

2.08 ab 
2.67 b 
3.69 c 

l=H祖lon1c S閱1e l=B臨t ev夸r 甜嘲1

2.36 a 
2.36 a 
3.20 b 
3.70 b 

2 = Better tl盟1 local m:ixture 
3 拉姆拉 to 1∞a1 m:ixture 
4 都放寬海e th軒1 1，研單1 組xture

5 絃\okn:st ev前 S聞n

1.研J a 1.00 a 
2.14 b 3.71 C 

3.17 C 2.83 b 
3.14 c 2.71 b 

Prefe宜輝lCe to 
cont公制e

plant教可g (l明5)1

1.13 a 
2 .5'學 b

2.38 b 
3.43 c 

Table 14. Yie泌S of 毯緻J v前iet1es t.個ted 叫l-farm 如 six regions of 政.trur前i， 1968 B CrDI司pir有. s閥割1.

F輸電向1ds 訟 kg如.

Natural Regíon 

Vari前ies 俊崢民 隊50z1 工j如da Ki滔滔ro F年前發蜘 Buyenzi lli個

H. 75 1互相1 cro師 ω3 864* 1105 2030 
海空 5 你 1 local cross 710 6矗立* 1150 
D. d. K設祖no 放.trur泌i 6位3 575 2120* 該給

Urul:間間h嘿， 我.trurili 358 338 寬$

泌! 5 - 5 T~l cross 1290 

HM 21 - 7 T~ cross 629 1890 

A 410 CJ.j>J 1325* 853* 

pv;主 77會 G工占全 895 572 

BAT l375 CIAT 1093* 375 
Ar服望當 首詞zil 1164* 

認控研臨1/2 U伊nda 896 

CaJ級也 Cbl.a話bia 483 

PVA 1186 CIAT 295♂ 
BAT 138晶 CIA:主 4單位

l.ocalαleCkn 832 328 1398 82會 1162 610 

1) Fa血管嗨，蟋xture 你現控iety

.. Va討.ety 81伊1fi明ntly better tI鴨山捕a1 check，。詣。.05) • 
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些主單位 Flve on“ farm variety tria1s were insta11ed in each of 
six different re車10ns of Burund1 1n 1986 惡 Yleld data from these 
tr1als appears 1n Tab1e 14. Although data for only one season 18 
ava11ab1e , var1et1es 11ke A 410 1n the Moso area (low altitude , east 
of Burundü and PVA 1186 in Buyenzi (mediu和 a1tit但是e. north of 
Bu空間ld i) look quite prO!是181n囂，

Farmer evaluat10ns of on哺fart變 variety tr1al mater1als were 
init1ated 1n Burundi in 198岳 B (Tab1e 15). Since each region's trials 
contained a different set of varieties , regiona1 comparison of far雄er
怠valuations 也ust be 1nterpreted with caut10n. 

!oiiJdeti--2-11:;ljipi--2. 

。叭-fam variety far誼ers who eva1uated P1aces and number of 15. Tab1e 

主事86 B. 1n Burund1 trial mater主als

Most preferre是
variety 

晦之1mbeγof

faτmers Good characteristic忽

Yield , color , maturity 
Yie1d , color , maturity 
Yie1是

Yiel述， seed qua1ity 
Fast cooking time 
Yield , maturity , taste 

Dor星 de Kirundo 
Doré de Kirundo 
Bat 1375 
其M5“5

只
J
E
J

仰
、J
F
、J

T~ocation 

Kisoz1 
Ijen謹a

Mparambo 
Kirimiro 

A 410 5 Moso 

1n 1jenda the varieties most preferred by farmers for continue挂
p1antin草 are ， 1n order of preference: Doré de Kirundo , H 75 , and 說M
5-1. It is interesting to note that far綠ers 棚ost preferred to 
continue plantin草 Doré de Kirundo even thou在h only H 75 and m哩 5-1
s1gnificantly outyielded the local check. 留hile farmers acknow1edged 
the hi惡h yiel譜 。f H 75 , they did not 111丈包 its 1ater maturity. 

Urubonobono. the variety chosen by ISABU for diffusion 1n high 
a1titu謹es. yielde挂 (i室主 genera1) les話 than the 10ca1 check 丑ue to 
suscept1bility to Ascochyta b工ight. anthracnose and ALS. 工 t a1so had 
very low far盟er acceptabi11ty due to its long cookin草 t ime and longer 
maturity. 

Of the three hi惡hest yielding varieties 1n Mparambo:A 41前 Bat

1375 and Aroana (a11 CIAT 圭ntroduct主ons). Bat l375 was 盟ost preferred 
by far訟ers for both eatin藍 and continued plantin缸 It is interesting 
to note that farmers rated A 410 third 1n preference for cont主nued

plantin草 due to it能 10ng cooking time. The variety A 410 wa8 not 
found to have a long cooking time in 1aboratory tests OT in far說er

evaluations from Moso. A 41。經hould however be re “ evaluated by 
far盟ers before it procee是s further in the varietal selection program. 
In Moso , the variety A 410 not only significantly outyielde是 the local 
check , but a1so received h1gh rat主ngs by far盟ers for it學 culinary and 
agronomic characteristics. 
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1lean d1agnost1c surveys 

D1agnostics surveys id緣ntifyin在 farmers' product主on constraint怠，

cultural pract1ce餒， varletal preferences , and bean consumpt1on 
pract主ces were con挂ucted 1n several regions of a11 three countries 1n 
the Great Lakes Region dur1ng 198往 (Table 16). Data from two seasons 
are available only 1n southern Kivu , 1n Za1re , and Kibungo , 1n Rwan挂a.
Diagnostic survey data from Burundi 益。es not yet have an ade有uate
samp工e size. PNL-Zaire began p1acin皂 emphasis on d1a草nost1c ， on-farm 
research 1n 1986. 

Table 16. N口mber of bean diagnostic surveys comp1eted 1n the Great 
T,akes Region dur1n草 198益.

S e a s 0 n 

1986 A 1986 B 1 會86 C 

Zalre 
Southern Kivu 125 137 

Burundi 
Mugamba 12 。
Moso 11 。
京1r1訊i.ro 13 。
Mumirwa 43 0 1 

Rwanda 
K1bun息。 117 119 
Glsenyi 15 。 120 
Butare G G 117 

1 單位 Interviewer終 left for trainin草
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Exploratory tria1為

On-farm exploγatory t宮ia1s quantify information about major 
agrono發ic production constraints and provide , together with informal 
and formal diagnostic surveys , a basis from whicb to establish 
on-station and on-farm research priorities. These trials give 
base工ine data about bean yie1益s aη吐 the potentia1 of beans in various 
agroeco10gica1 :wnes. They a1so i技entify potential production 
increases through the elimination of production constraints. 

工η 1會思5 and 1986 a tota1 of 50 exp1oratory tria1s was insta11ed 
in various agroeco1ogical regions in R臨anda 1n collaboration with 
several agricul tural and deve10pment projects. 1n 191串忌 33
exploratory tria1s focusing on diseases were estab1i話hed in six 
agroeco1ogical zones in Buru玄\di.

Two different tria1 designs were use益 in Rwanda. A p1us one 
trial design was used in 1985 , but was changed to a 時inus one design 
in 1986 且ue to the un社erestimation of 80il fertility effects. The 
pl羽s one tr圭al desi草n underestimates 80i1 fertility effects because of 
a 80i1 fertility/disease interact主on (俗ee the CI血T Annual Report for 
1985). 1n the minus one design , l1me appl主cat10n was eliminated a8 a 
factor 1n order to maintain the size of the tria1s. Factors tested 
inc1uded funga1 and bacter1a1 disease怨 1n結ect pests and 8011 
fertility. Research pro草ram personnel and extension services 
part1cipated 1n 8ite se1ectio說， in悠tallatlon and eva1uat1on. 

D1fferences of 150 tö 300% between potential and actual farmer 
yields were obtained in 1986 (Tab1e 17). Most of the 挂ifferences can 
be accounted for by aug前lentation of soi工 fertility and control of 
diseases. 1n the minus one design tria1息， both soil fertilíty and 
diseases were the most 工 imiting. The p1us design used earlier 
detected only 拉圭seases as the most limiting factor due to the 
interact10n described above. 1n 1986 ，慰。il fertility was the most 
severely 11miting factor 1n five out of six locations (Tab工e 1 7). 
Pests were important on1y in three reg主or悟 the Bu揖esera; Lake Kivu 
shore; and the Zaire-Nile crest. 
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Table 17. Yie1丘 advar糊缸悍的包社晦d t知m場1 位ntrolof 位后制ses 研迫與8個聲道f opt:lmizat 1on of f肘tility 由討19 以>th 泌服站翱滔 ph路回回

d間榜lS in 目叫虹m 甜'1'1肘'story tr扭扭曲， Rw誼鄉.

YIElD剎那封叫到法宜的Æ到E 11) FA怒聲Rα如寫文

αlI1trol of cor肘。1 of h研制.tat1on of 
時閥混紋， Alti扭頭e Trial D鈴甜甜8 Pests 50il ferti工ity
REX:;ro河 〈臨臨時〕 氣朋曲 迦哈姆1 。<g舟祖} {均為的 (均純}

Zaire-Nile 85 b Plnsi 55位 惡的 489 
Crest 2H治 86 a ,b 磁攔路2 381*a 150 005* s ,b 

說企陣R泳a 85 b Plus1 55的實b -2C給 “ 156 
路瘀旭吋8 86 a ,b M:ínl措2 401*a 18 知8* a 

“即泊位 Ple伽au 85 a ,b plns i 科G旬，也'。 190寓， D 250 
都當主 17∞ 8晶 b 閥Plu混s積盟1 2 

位祖ùtic 串戶r 86b 719* b 95 吹草6* b 

α部tral 1哎xl B晶 b 惚血臨之 46 9 242'可 b

Pla岫制 1紋沁 86b 協扭扭1 550 150 56i* b 

胎如串β 1400 85b Plus1 493 166 240 
86 a ,b 唸扭扭2 主事9會 b 104 399* b 

l.ake Kiw 
紛前自 1450 86 b F的..，.2 9位7* b 434 昏昏7

B海終擺闊 :滋xl 85 a P1:田I -9 297 8 

Me館1 85 Plnsi 447 (59%) 233 (31%) 166 (22%) 

86 給rui 497 (52%) 15車(17%) 566 (60%) 

* a = S:1gpif:iJ如mtly diffen制 (P = .05) fr四 f配mer conttol 如 season A 
*已給 Sigr這fic輯.tly diff蜘ent (P = .05) fron f都習"'r c恆衍。1in 翁臨酬lB

l=Yfac如宮耐 f誼甜言叫做。1 給 Yield ad哪個告終

2=Q軍lb:lned t:r制也酷現- Y factor = Yie1d adv油脂ge

r • 

做法主uct10n

of ki丘ity
(均月叫

334 

-67 

學8

工會3

-84 

112 (1.5俗

Fa:oæτ Z 以/er

Control C四色紅睡d Farn齡r

(k皂角的 trea曲線nt C研ltrol

品4

1α)8 1質)8* a b 150 

1到lO

單25 1粉4* a ,b 22話

事81

事87 2935* b 2會7

375 675"b 180 
833 1867* b 224 

267 
1051 205♂ a，b 1% 

1133 2'划)* b 25岳

嘉錫

764 
949 1995 (210%) 

• e 



A comparison between a plus one and minus one design wa移

con是ucted on the Centra1 P1ateau. It supported the hypothes i!事 that

the effect of fertilization 主nteracts strongly w主th 是主sease pressure 
(Table 18) , P1us one trial designs tend to underestimate the severity 
of fert主lity as a limiting factor. The type and 盜agni tuðe of this 
interaction varles across different 工 evels of ferti1ity and 是i8ease

pressure. In locations of low soi1 fertility and high di終ease
pressure the interaction 19 greatest , an是咽。st pos1tive. These results 
in社 icate that removal of fertility as a limiting factor alone will 
often not result in expected yield increases unless diseases are 
simultaneously controlled. 

1
1
i
e
-
-
5
!
、!
;
1

in 1986B 1惡. Direct compaτ主son between plus an是 minus one trial designs 
on the Gran生tic Spur in Rwanda. 

Table 

Combined 
Treatments 
kg/ha 

farmer contro1 
Farme玄

Control 
kg/ha 

to 

Fertil1ty 
kg/ha % 

3497 1000 
633 

(159) 
(在 9)

15會 1*

308 
(17) 
(立在)

169 
151 

(140) 
(107) 

13事9~
677 

Minus one 
Plus one 

l
i
i
e
i
i
l
-
-
3
1
i
z
j
i
!

。
i
e
d
i

Yie1晶 advantage relative 

Pests 
kg/ha % 

Di發eases

kg/ha % 
Tria1 
Design 

Diseases cause益 a mean yie1d 10S8 of between 52 and 59% in Rwanda 
and between 29 and 35% in Burundi. The severity of indivi丑ual
挂iseases was eva1uated in the exploratory trials 10 Rwao挂a (Table 19). 
A similar study was conducted in Burundi (ISAllU Rap. Ann. 1986 p. 
128-146). The most preva1ent 是iseases in both countries were aogu1ar 
leaf spot (詮岱丘拉圭旦旦泣單位鼓盟i訟 anthracnose (Colletotrichum 
unde酬thianu剖， an是坐但必泣主{經控告泣旦控虫扭扭ru裂。r 扭扭主任扭扭
pv. dh肘s1峙。rI!) • Floury 1eaf 坪。t (H.ycove11osie 11a 也笠拉到 was
co酬。o at middle to 10wer altitu挂念s. Consi8tent plant 1088 was a1so 
observed fro租 root rots , particularly io high altitude regions of 
Rwanda. Signif圭cant variability io disease severity over growing 
seasons was not found for any diseases except Ascochyta b1ight. 
Diseases 闊的 as rust (Ur摺旦旦豆豆位盟坐且蛀虫訟， bean co酬。認 闊的saic

virus (BCMV) , common bacteria1 b1i且ht (!笠些錢也雄主主組位主主主主 pv.
控笠盟主主l ， and halo bl勾ht (拉巴拉盟單單位是盟主主 pv. 設笠盟且扭扭扭e
of more localized , secondary i四portance.

Tar串et areas in Burundi and Rwanda for the cont賞。1 of specific 
diseases are 1isted in Table 20. Disease contτ。1 訟ay be obta圭ned

through the use of resistant varietie后， cultural contr01 methods or 
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see是 treatr登ents. Similar exploratory research has been initiated 1n 
Zaire. Dama惡e due to pests was the 1east 11油生ting factor teste是 in 
exploratory trials. 血n avera嘉e yie1垂 increase of 31% was observed 
U寫 ing the plus one design. This increase i位 most locations wa8 
attribut吋 main1y to control of bean fly (組監控認望您必立且已 (Table
21). 

放any other pests Were observed (Table 21) , but general1y at 10w 
popu1ations. Bean f1y occurred at both 10w and high a1 titude怨 in
R電.anda. 主t 18 considered to be the on1y insect which justifies high 
priority input , especi!至11y on poor 80i1s. Its presence is 
翁 ignificant1y more severe (p 扭 0.05) in the second season than the 
first (Tab1e 22). It appears that the population starts to 以111d up 
af ter the 10n草 dry season , continues increasing through the first 
se8s0袋 and reaches a peak during the end of the second season. 
During the long dry 認eason marshes may serve a8 population reservoirs 
of bean f1y. Contr01 of th主s pest on beans 主n I'larshes 哇uring the dry 
season may reduce populatioos to negligible 1evels for the main 
growing 諮eason.

Aphids , 糊inly 生也i豆豆豆恆生， were significantly (p緒。 .05) 如何
i訟portant 1n the first season , but the1r levels were generally 10w in 
Rwanda (Tables 21 , 22). This may a1so exp1aln the general1y 10w BCMV 
leve1s in farmers' fiel這 s. Thus , contrary to general opinion , these 
studies 之位正!icate aphi丑8 在o not warrant much reRearch input. Although 
they are predo扭inant on iso1ated plants in farmers' mixtures , whole 
fields are ra玄ely heavily infested. 
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詭秘您 的。臨倒 relative p時祖抽油ce of 也即ases 幼 diff釘'ent regi居留 of R>叫da ev，祕惱ted 訊自'1'1肘'atory ttiala 

1985, 1總6.

施都3 此間。 An位L AIS Rust 認lII\. 的'N αB Rots 1怯10

Na如ra1 R蝴.on AItit1XBe zsr 草 SA %SA % S血 %SA (1-9)+ %SA (l輛官)+ %SA 

1.獄是祖口企a 2100 m 9.87 a 3.5 bc 8.0 bc 0.6 b 1.2 de 1.1e 0.9bc 4.2b 0.2 a 

2.~位"er粗t 2α沁 ID 已 .58 ab 6.5 ab 17.7 a 0.6 b 3.6 bc 2.5 a.b 1.7b 6.3 a 0.0 b 

3. zair睡-Nile er糊t 2J(約 m 7.會5 ab 10.2 a 11.3 b 0.2 b 0.2 e 1.3 de 0.8 bc 4.5 b 0.0 b 

4. 油持苦悶 1450 m 0.9已 c 0.4 c 1位.3 b 0.6 b 仇7b 2 闖 4 a.bc 3.9 a 1.3c 0.0 b 

5. Gr那it!c S\Ur 17∞ m 6.81 ab 4.6 b 9.主 bc 1.1 b 2.8 bcd 2.1 bcd 0.6 bc 2.0 c 0.0 b 

6. C官lt凹lPla個叫 1賀沁諮1 10.53 a. 2.9 bc 7.1 bc 0.5 b 14.3 a 1.5 cdc 0.7 bc 0.0 d 0.0 b 

7. C曲tral Plate制 1700 m 0.49 c 10.0 a 5.7 c 0.4 b 1.6 cd經 2.1 bcd 0.2 c 1.0 cd 告.0 b 

8. Bt唔與揖阻 12∞ m 3.19 bc 2.7 b 10.5 bc 5.3 a 3.5 bc 3.0 a. 3.4 a. 3.4 br 0.0 b 

V心睡s :!n∞1mn絨，th tl鴨棚臨 letter do not 犯ffer signifiC!組tly (l功， P 絡。.05)
會

SA 協Surf缸e ar聞虫草fected
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Tab1e 21. Re1at主ve preva1ence of pests in different reg圭ons of Rwands over four 

consecutive sessons. 1985 and 1986. 

BEAN RY 在PHIDS Other insect學

Naturs1 Region Alt i.tude (1-9) * (1-9) and proble聰s**

1. Buberuka 1 車。o - 210級組 2.7 de 2.5 a 8. >b , o , p 

2. Zsire啊Nlle Crest 2000m 1.。 f 2.5 s 

3. Zs圭re叫罵ile Crest 1900 - 2100組 3.7 bcd 1. 2 b a , b , p , r 

4. Mayaga 1350 - 1500m 4.6 ab 1. 0 b c ， d ， e ， f ，囂， h , j , m 

5. Granitic Spur 1500 - 1700m 3.1 cde 1. 6 b 路， c , i , k , 1 , m 

6. Centra1 P1ateau 1800 叫 1900m 2.4 a 1. 0 b 

7. Central P1ateau 1500 - 1700m 3.8 語c 1. 2 b c , k , f 

8. Bugesera 1200 耐 1300m 5.6 a 1. 0 b c , b , h，是，說 e ，哇

* Scale 1 = no 圭nfestati。在翁， 3 = 1ight , 5 " moderate , 7 腦 severe , 9 獨厚 50% plants dead 

** a. A1thec~ sp 串. Alcidodes leucogrammus 羽. Zonocerus elesans 

b. leaf hoppers h. grasshoppers n. Trichopusia sp. 

c. Medythia 哇uaterna 1. 0phiom'ya spencere11a o. rats 

d. Maruca testulalis j. Qphomyia phaseo1i p. hail 

e. mea1y bu惡S on roots 1鬼. Caterpillars (heliothis spp.) q. 現ippopotami

f. weevils 1. Bean web wor祖 r. Kurisuka (~eeds) 

s. MyIabris (spp) 

呼 、… F 純叫一一 「 … 



Research on the use of cultural t混ethods to control disease 

Beans in many regions of Africa are grown pre這ominantly as 
varietal mixtures 1n subsistence a缸玄icultural systems. Research 
strategies t楚ust be oriented to obtaining 臨aximum i訊pact under the 
constraints this sys t:em of agriculture 1mposes. Impact using higher 
yieldin草 and resistant varieties probably will not be a翁 rapid in mix
tures as when farmers cultivate only one bean variety , a5 often (e.g. 
the Great takes Region) new variet主es are generally incorporated at 
varying percenta草es 1nto the farmers' existing mixtures of bean 
varleties. For example , this means that if a variety yielding 30% more 
than the farmer's mixture occupies as much 我s 20% of the mixture , then 
the theoret主cal total yield increase wou1d be only 益主 1n a 5i認i1ar
way 玄esistant variet主es wil1 be diluted in mixtures of largely 
susceptible plants. 1n these regions variety-independent control 
measures such 5S cultura1 control. 認ay have more rap主d impact. 

A number of tr主als were devised to evaluate the potential for 
reducing the level of diseases in beans using cultural methods. Trials 
inclu挂ed i租proved seed selection; and removal of 是isea翁ed leaves and 
see是lings (particularly those infected wlth important see是borne
diseases such as anthracnose. angular leaf spot , Asochyta blight and 
BCMV) • 

Over three seasons , a mean reduction in total disease sever主ty of 
主0% (38% anthracnose ，再5主益ngular 1eaf spot) was obtained by ret間ving
diseased leaves and seedlin車s. However , the practice of removing 
fol1a惡e and plants resulted in a numerical yield increase of on1y 已草，
which was not significant at 95% level (Table 23). The remova1 of 
diseased see挂11ngs alone reduce是 the 1noculum source , but not the rate 
of infection. wherea翁 leaf removal reduced the rate of spread (Figure 
2) • The combination of treat祖ents 是ecrease挂 both the inoculum and 
rate of infection. 

1n looking at the variatíon 1n effects of the treatments over two 
seasons (no 益ata was taken in one of the three seasons). the combined 
use of plucking diseased leaves and removing diseased seed1iηgs 

resu1ted consistent1y in the most or second to most re挂uction 1n 
infection for the three dlseases monitored: 主scochyta blight: an軍ular
leaf spot: and anthracnose (Figure 3). 

1n another tria1 , seed selection was included as one of the 
factor怠 in a挂吐ition to remov生ng diseased leaves an挂 seedlings. 
Improve是 seed selection by itse1f resulted 圭n an insignificant 
decrease in diseases and increase i電1 yiel挂When a11 three treatments 
were combine晶 they resulted 1n a 忌器% reduction (p 能 0.05) in 
anthracno路e and 49% reduction (p ~ 0.05) 1n tota1 diseases. The yie1d 
increase of 12丈. was not si草nificant (Table 24). 

These re發u1ts in是icate that cultural methods 主.n combination show 
pro認ise as an effective way to contro1 挂iseases in varietal mixtures. 
1呵lÍ工e their immediate impact on y1elds may be negli思主ble. they a言e

l1kely to increase yields s1喜nificantly in subsequent sea約ons throu草h

the availabi11ty of cleaner seed. ln an experiment comparing disease 
free seed with other seed produced at the same location , a 22% 
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主ncrease in yield was recorded. It i8 believed that the best 也se of 
these 了這ethods would be to employ them in the auto seed production 
act1vities by farmers in which 墓。od agronomic practices are combine是
w1th phytosanitary methods and possibly negative selection against 
diseased an社 low yieldin草 plants by farmers using their own mixtures 
in special 霄lultiplication plot務. Thi發 strate草Y 18 now be1ng 
investigate社 on farmers' fields w1th farmers partlc1patin草 in the 
research. 

Effect of season on the severity of beanfly and aphi是
infestations. 

22. Table 

e
i
f
z電
3
4
0
進?
i
z
?

.. 

Aphids Bean f1y Season 

2.2 a 2.6 b September - January (A) 

101b 在.晶 a(章)February 伽 June

I 

three seasons 主nremoval of diseased leaves and seedlin草8Effect of 23. Table 

incidence and yiel昌薔on diseas每

Yield 

(% surfac企 8笠ea at R9) 

Total 
是iseases

1174. 岳 A12.9 A 6.2 A 0.1 A 6.8 A Control 

Removal of 
d1sease在 leaves 1189.6 A 10.6 血5.5 AB 0.2 A BC 在 .8

Rel惑。val of 
diseased seedlin囂8 1207.3 A 1 1. 0 直4.9 AB 0.2 血6.0 主耳

:ffi--iiife1jig-zi:;ii 

Anthracnose Ascochyta 
B11草ht

Disease Infectíon 

ALS Treat說ent

1237. 會 AB 7.7 B 3.9 0.2 血c 3.7 Combined treatment 

(p = 0.05) Values followed by letters which do not correspond differ significantly 
LSD 

26會



Table 24. Eff配ts of 攝制時1前t1冊， and r副研揖1 of di曲曲ed 1，甜甜盟軍站細喝拉瞥，朋 8輛dbome

“歸甜甜'e1句閥混血必向1扎

Dis甜甜 1 且S 彪:扇窗邊自嘲e A回自h只a 放至iW Tota1 F，叮嚀泣 Yield 

Dis甜se

扭扭那位1 S個每到 R7 里9 R7 R9 R7 R9 R7 說7 R9 

前L (Selection 2.Oa 5.& 1.3a 7.& 0.& 白.Oa 2.0a 4.1 13.6 535a 

before 師指>g)

Selecti朋 afær 2.Oa 已.5a 0.4a f主.5a 1.Oa 0. 3a 1.3a 3.主 13.3 755a 

harvi臨t 誼活 bef，肘e

8抑訟惡

做部油1 of dis甜甜d 1.5a 4.Oa 0.00 6.00 0.6 bc O.la 1.& 2.7 10.7 420a 

leaves 

R庸喃喃1 of disease益 0.& 6.3a 1.00 7.& O.&bc 0.1a 1.5a 3.3 14.2 395a 

plants 

C曲lhll睡dt阻甜閥，ts 0.9a 4.Oa 0.4a 2.5b 0.4c 0.4a 1.38 1.7 已.9 “:XJa 

Nur臨時 with t1單掘臨 letter do ∞t 紅ff甘嶺海近fi位聲說ly 恤金毛在 ISD P 認 .05.

C摺lhined tr絕a臼ents 0.9a 4. Oa 2.5 b 0.4 
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Disease development in experimental plot主 us 芳 ng removal of diseased 
leaves (RDL). removal of diseased seedlings (ROS). and a combin
ation of both treatments (RDSl). 
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!The overall results of the acceptability evaluations by on-far租

trial farmers in 1986 were 囂。od ， but not as high as the mo慈 t preferred 
bush bean variety Kilyu點ukwe. 1n 1會8岳 A 阻any of the tria18 had been 
installe吐 un社er conditions unfavorab1e to c1imbers. 血 follow-up visit 
in 1當yabisin是u ， Rwanda , indicated that in those case8 where the tria1s 
had been located on very ferti1e soi1 and where the yie1ds had 
consequent1y been hi罷h ， farmers found the c1imbers to be exce11ent. 
Consequently , in the 1986 B seaso刻，鳴。re care was taken to p1ant主ng
the c1imbing bean mixture on good 80i1. 士ab1e 25 8hows that the 
overa工1 evaluation of the c1imbi遐思 bean mixtu主e ， during 1986 A was 
considerab1y hetter than the local mixture and secon益。nly to 
Kilyu盟ukwe. 1t shou1d be note是 that: the cli說ber傍 were ne囂ative1y

rated for days to maturity. Attention needs to be placed on the 
imp1ications of this factor for drou惡ht and other risks and on the 
p1acement of the cl圭亞bers in farmers' system鈴，

-1;1j;;iztj 

•• 

25. Compariso約 of farmers' evaluations of the climbing beal三
路主xture with the most acceptable non-climbeγ-(Kilyumukw的

1986 A. '" 

τable 

Kilyumukwe C工imbing Bean Mixture farrners of No. Place 

4.6 2.8 12 Mugusa 

4.8 3.0 14 Nyabisindu 

= average and 1 poor 3 1-5 where is rating sca1e 
exce11ent 

The 
5 

* 

Particular attent主on wa怠 given to the question of climbíng beans 
in the on-farrn tr圭a1 f0110w-up surveys. On ly 27% of the 45 farmers 
with on艙farm trials surveyed in Nyabisindu , Rhashya and Mugusa 尋U室主ng

1986 had continued growing the cl生.mbers. Ei草hty-three percent of 
t:hose who di是 stated they líked them very much and a further 13% 
stated that they 1iked them.λgain ， adoption seemed 1:0 be positively 
corre1ated to the initial good experience gained from hav主a草 the tria1 
on fertile fiel益s.

Open-ended interviews with 24 farmers a工ready 草rowin事 c 1imbing

beans during 1986 A an注 1會86 草 supported the above f 主ndings and were 
$0觀念what more encoura藍ing than the trial follow-up surveys. A主1 of 
these farrners had planted the climbers on ferti1e 愁。i1 near the hou移e.
Eighty per cent of these farmers note是 that they were approximate1y 
doub1ing their yields with the climbin串 beans. The other 20% had tried 
them for the first time that season al主d were not yet ready to draw 
conclusions. There wa發 a1so a ter這是ency for the neighbors of those 
farmers who had good results wíth climbers to start testing them. 
Sti泣， .plost of these far鵬r9 were growing the climbers on 8ma1l fields 
(100 電n~ an社 often much sr盈al1er) • All of thege f arrne主s stated that 
they would like to expand the area in climbing beans , but were 
prevented from doing so by the lack of a readily available source of 
sufficient stak主ng material. Other constraints that were frequently 
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時ewly initiated research for technology development 

Base是 on yield , 謹主sease and pest eva工uations of exploratory 
trials , as well as informa1 and for祖a1 survey筒， the pro草τam 1n 1986 
initiate挂 the followin草 techno10gy deve10pment and testin思 tria1s:

1. Seed treatments with fun草icide ， insecticide and ca1careous 
powder for areas with root rot , bean f1y and 80i1 acidity 
prob1e被s;

2. A detailed study on the acceptabi1ity of c工主摺bing beans in 
the Centra1 Plateau 玄egion with over 100 co11aborating 
farmers; 

3. On倫.station tria1s te終ting the inte草ration of 80i1 
improvement components such as 1e罩之lme-t玄ees and green manure 
crops in bean production systems; 

4. Techniq紹es to 圭mprove farmers' auto seed production u翁ing
good agronomic and phytosanitary practices and bas1c 
selection metho丑。logy 1n spec1a1 plots. 

Constraints and pôtentia1s of cli前Ib1ng bean production in non-cl主.mbin皂
bean areas 

Average farm s1ze 1n Rwan是a and Burund1 i5 less thaτ1 one hectare , 
and popu1atlon 車rowth rate (about 3.5克) 1s very h1gh. There is a 
great need for a串T主cultural intensification. Cli奮起.bing beans have a 
much higher yie1是 pote滋t1a1 than bush bean悠 under fertile conditions. 
ISAR and the CIAT re軍10na1 progra盟 dec主ded that research on c1i凹，bing
beans shou1d be 草1ven high prior1ty. Diagnost1c research during 1986 
focused on identifying the constra圭nts to and potentials of 生ncluding

climbing beans 1n systems where they are not current1y being 草rown.

A 甜ulti-tiered approach was used to research this prob1em. 
Farmers' eva1uations an是 fol10w-up interviews were obta主ned on the 
c1imbin車 bean mixture 1n the on叩farm tria1s. A samp1e of 2主 far哩ers
who ha益的pontaneous1y started growin在 c1imbing beans on a sma11 sca1e 
were interviewe是 to find out what advantages an益 disa忌vantages they 
had found with the crop , their 1錢ain product主on prob1ems , and whether 
or not the主r nei皂hbors were starting to a益。pt the practice. A survey 
of 120 farmers was carrie是 out in the Gisenyi re缸ion of noτthe口1

Rwan是a where the 惡玄eat majotity of farmers very successfu11y grow 
cli翎bing beans. The purpose of these surveys was to d1scover if there 
were any aspect筒。f their production techniques which could be 
transferred to other parts of the regio位， as we11 a6 to investi驛ate
what solutions they had fou羽d to the productio食 problems that 啞ost

11由主ted climbin車 bean adoption in other are!義S.

The resu1ts of 117 草enera1 diagnostic surveys in the Gran主tic
Spur and the Ce說tra1 Plateau in two communes of the Butare prefecture 
in Rwanda , showed that on1y about 5% of these far田ers were actua11y 
growing cli觀.bing beans. If they grew cli臨，bing bean旬， they were 
cultivated only on tiny plots , usua11y accountin島 for 1ess than 10% of 
their tota1 bean production. They was no increase in the number of 
farmers culti、latin耳 climbin草 bean霉， and those a1ready cultivating 
climbing beans were not increasing the area p1ante是 to climbers. 
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fertlle of 1ack the an社seed bean cli激，bingcited were the 1ack of 
8011 , compost or manure. 
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A supply of sufficient and readily avai1ab1e staking materia1 is 
of primary importance. The Gisenyi survey was directed toward 
副主a1yzing how far祖ers in this area had solved the problem. The 
rationale behind this research is that a solution or a practice 
carried out by these farmer穆血ay a180 be appropriate for other far值，ers
in a different region w主th圭n the country. Tables 26 , 27 , and 28 
su腫marize 50血e of the practices used by the Gisenyi far訟ers. More 
than 85% of these far祖ers had sufficient stakin軍 materia1 for a11 
their needs an是 did not find the extra work of staking to be 
bothersome. τhe main source of stakes was the anti輛erosion he毒草es of 
E盟設旦旦m p1ante是 in bands about 20 meters apart along the contour 
1ines (Tab1e 2&). The farmer約圭n Gisenyi a1so 1iked the mu1ti-pu主pose
nature of P拉拉星星主盟， as old stak相 are an important fue1 80肘ce for 
cookin息， and the he挂草es provide considerable protection fro訟 erosion. 
Debris fro寶1 the hedges he1p to maintain 80主1 ferti1ity and the 1eave怨
can be used for fodder • 

• 

Some farmers on the Centra1 P1ateau a1so grow 空盟該監諱，
primarlly fo玄 construct主on purposes. Their 臨ain prob工em with 
巴虫拉拉盟 is that it i8 too competitive and reduces the yie1d of 
adjacent crops. 

The techn1ques farmers used to manage the1r he是ges to reduce 
competition was a1so 圭denti日ed in the Gisenyi survey (Table 27). The 
methods used include re惡ular cutting. thinnin草 and prunin草 of the 
hedge. 紹糊11 甜 1imiting the width of the 虫豎起監控 ban挂 by cutting 
the roots on the fiel是 side of the hedge. C怨tt1n皂 takes place once a 
year , a few weeks bèfore the major bean season. Th1s provides 
suffic1ent stakes close to the f1eld. The ensu1ng hoe cultivation 
1ncorporates the leaves and other 晶ebris into the 翁。11 ， as wel1 as 
cutt1n串 the roots extending into the field. At the t土質te of first 
weed1ng the hedge 18 thinned if necessary and any p1ants 草rowing out 
into the fie1d are cut back. 

ji--iiiiz--ptz 

• 

In the Great Lakes Re草ion an estimated 40-50% of total bean 
pr。這uctlon occurs under agroforestry conditions , mainly under banana 
stands. Research into a草roforestry was 釘IÍtiated in 1會8忌 and has 
foc也sed on tree dens主ty by bean g言。wth .habit interact1ons , as we11 as 
bean association with stake producin囂. nitro惡en-fixing trees • 

•• 

This research has 1n拉圭cated that a possible s01ution to the 
staking proble聽 for the Central Plateau includes the use of novel 
cropping syste臨 which integrate nltro囂的-fixi時 trees 1ike 坐坐鉛主主

訟法妞，性經竺盟 leucocepha1a 曲在妞兒控躍居旦控虫Z到呈 into bean 
fields. It 1s assumed that far盟ers wil1 apprec主ate primarily the 
produ~tion of stakes for growing climbin草 beans and fodde空， but these 
trees will a180 be used for the systems improvement effect of N-intake 
and P秘recycling over time. 
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The acceptability of these new 
bein島 tested on-farm an是 on-stat生。口，
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projects and the agronomy department of the Nationa1 University of 
Rwanda. 

Basic trees and banana density by bean growth habit interactions 
are researched on-station , but wi11 be increasing1y researched 
on-farm. Pre1iminary data suggest that beans to1erate densities of up 
to 700 six-year old trees of Grevi11ea robusta without yie1d 
reduction. C1imbing beans yie1ded higher than bust beans under dense 
banana association on-farm. This is of major importance for the 
extension of c1imbing beans in regions where they are not current1y 
grown. 

This association of c1imbing beans with thinned banana stands 
offers a solution to the drought stress and soi1 ferti1ity prob1ems in 
the Centra1 P1ateau. Banana stands c10se to the house are ubiquitous 
in the region , and tend to be ferti1e due to preferentia1 househo1d 
composting . Bananas provide shade and windbreak , thereby reducing the 
evapotranspiration considerab1y. 

Future research into staking and agroforestry practices wi11 
invo1ve farmers in the se1ection of trees and management practices. 
Farmers who wou1d 1ike to grow more c1imbing beans but do not find the 
necessary stakes wi11 be the first group to address. 
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in (1 20 farmers) 2岳. Types and sources of staking 甜aterial
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19% 13克68% 12% 22% 會5%

100% due to multip1e types used. Greater than (*1 

i8 only importaτlt as staking material at high a1titudes Ba亞boo
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2000 masl. above 

(120 farmers) 說虫扭住盟 hedge maintenance 1會86τable 27. 

-
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Cut off non“ vertícal Cut back hedge 

plants Th in hed草eWeed hedge once a year 

67% 76% 71克93% 

-
1: 

(120 farmers) Stak生ng practíces an是 usesTab1e 28. 

留ho程hoUse of 

Stakin草Enough stakes 。btains。 1dDurability of 

Bothersame Stakes fíe1是?stakes? stakes (seasons) stakes 

呵。Yes 蔥。Yes 說an Wo回anFire-wood Man Woman 4 3 2 

88% 
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b. East Africa 

The 草astern Africa regional bean p室。gra詣 the seco設d of CIAT's 
regional proj ects 1n Afr1ca , i5 now f 1m句的tablish吋 A 輛軍的問ndum

of agreement was 91惡ned w1th the Min主stry of Agr1culture of Somalia , 
and financia工 5upport fro祖 the USAID for re喜10na1 activ1t1es to be 
carrie桂 out in Soma11a and Uganda was fina11zed. Financ1al support 
obtained from the Ca紛adian International Development Agency was used 
to post an agro凹的在1st to Ethiopia from mi挂-1986 to act a1so as 
regiona1 coordinator , and a bean breeder was a1so attached to the 
Ethiopian national p玄。草ram for an e1ght month period. 

The Eastern 且fr主ca regiona1 bean program covers Ethiopia , Kenya , 
Soma1ia an挂 U草anda; this large region 圭s varied in severa1 respects , 
主ncluding c1imate , cropp1ng systems and uti1ization patterns for 
beans. Beans are the pri訟ary food 1e惡ume 1n Kenya a也挂 U草anda ， two of 
the five pr主ncipal pro挂ucers of beans 1n Africa. 

Southwestern Uganda 1s the most 圭詣portant bean pro社ucing area of 
that country , an~ 8hares , with nei思hboring Rwanda , the urgent need for 
lntensífication of production on 8mall , fragmented farms prone to 80i1 
erosion on steep slopes. Bean varietal mixture發 and intercroppin草

patterns of beans with maize , sorghum and banana suggest the 
likelihoo是 of transferab主lity of new bean varieties and croppin缸

systems developed in the Great Lakes Re思主on. Much of Kenya's bean 
production derives f玄om maize/bean 1ntercrop筍，草rown by subs1stence 
and sma l1伊翁 cale commercial farmer移﹒ Half of Ethiopia's bean 
production , that destined for ho訊e consumption in the form of either 
boile這 whole grain or a sauce 也ade from 1egume flour , is intercropped 
in cerea18. The other half of Ethiopia's bean production consists of 
smal1 see是ed white beans produced in lowωrainfall areas for sale , much 
of it for the export canning trade. In Somalia , 8ma11 quantities of 
beans are grown under dryland farmin皂 con挂 itions or with supp1ementary 
irrigation. 

CIAT's regiona1 activit1es , guided by a steering committee in“ 

c1uding national bean program leader翁， a1m primarily to strengthe口
national capabilities to con挂uct research relevant to sma11 far激er怠，
need說﹒ Special attenlion 18 being given to tra1ni我章， both at CIAT and 
1n Africa. While post編囂raduate degree training has 痕。t yet commence謹，
two scient1sts from the Ugandan bean program , a breeder and a 
patho10gist , have each spent approximately two month翁 at CI主.T for 
supervised training tsilored to their specific needs. Two Ethiop1an 
scient主sts receive是 s主管li1ar periods of training 1n bean pathology and 
1n seed technology d口dng 198岳 Three other U草andan scientists , 
capitalizing on the1r country's similarities with Rwanda , made short 
v1sits to learn !楚。了般 about breeding and agronomy re終earch under the 
Great Lakes regional progra報1IIat10na1 pro霞ram 1eaders of Ethiopia 
aτld Uganda 111so visite尋 each other' s programs and exchan露ed
experiences an謹 1deas. Links between Eastern an是 Southern 且frican
regions were a1so established by init主a1 exchange v1sits between 
Ethiop1a and Tanzania. A two-week training course was held in 
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等

Ethiopia for 17 research techn1cians work1ng on beans and other pulse 
crops at seven government research stations and one non-government 
agricultural development project. The objective of the course was to 
i祖prove 發tandar社S of trial 摺anagement and standardize data collection 
methods nationally • 

• 

CIAT re草iona1 staff 盟ade regu1ar vis圭ts to Soma1ia , Uganda and 
a1so Tanzania. By participatin車 in national research p1annin揮

發eetin草s and fiel是 vis主ts ， CI血.T 1s assistin在 the deve10p閥ent of more 
effective research pro草rams within each country. On-farm surveys to 
是ia臨nose farmer銬， prob1ems in bean-producing areas , are being used to 
ensure relevant desígn of on-station research pro草ra聽s across several 
是主scip1ines. Technology requires evaluat10n with farmer間 and

encouragement 18 bein藍藍iven to nationa1 efforts in producing seed of 
i是entified ne現 varieties ， and 1n the 當ider dissemination of research 
resu1ts to farmers. 主ssistance has been given to Ethiop1a , Soma1ia 
and Ugan社a in assessing' an是 docu孤enting nationa1 research priorities 
in beans , through ana1yzing whst resources are available for research , 
and in out1ining future require訟ents for research staff develop認ent

and for capital an挂 operationa1 invest祖ent . 

•• 

Each co怨誰try'g variety development program 1s bein車 stren草thened
by access to a wider range of ger種p1as輯﹒ Ass圭stance 1n identify生ng
loca11y important prob1e酷S 18 fo工lowed by the provision of specific 
nurseries (inch且這ing those ε!evelope是 for bean co扭頭non mosaic virus 制主a
for drought adaptation); introductions from CIAT' s germp1asm 
co11ection; advanced breeding materia1s from Latin America; a1主d

co11aboration in evaluating 在ermplasm . 

• 

1n U草anda ， many of the materials supplied earlier were lost 
是urin在 recent years of po1itical unrest. This year lines sa1vage挂

fro甜 crossing blocks , VEFs and IBYANS were sown in unreplicated plots 
for further evaluation. A set of the 主.FBYAN was sown during the 
second season , the results of which are not yet ava1工able. U串andan

reseaτchers 臨ade se1ect1on怒 from Rwanda' s breeding pro罷ra訊 (assisted
by CIAT's Great Lakes regional project) , during a fiel是 visit to their 
neighboring country: this 聽aterial ， forma11y presented to Uganda 亨 S
President 說useveni by Rwanda' s President Habyar主啞ana during a State 
Visit , 1s expected to provide materials well adapte是 to southwestern 
Uganda. Another approach to 哇uickly revitalizing Uganda' s abi1ity to 
identify new varieties for farmers has been the return to Uganda in 
1986 of pro草eny from crosses made at C1主.T between K2位， (a variety 
releas-ed 句 the U墨anda program 1n 1968) , and sources of resistance to 
d1se忽ses that have been its pri怨cipa1 1imitation. The U草anda progra鈕，

based at Kawan挂a Research Statio鈍 this year selected and started 
using , a new tria1s site at Kachwekano , to serve the important 
southwestern zone. 

' 

Ethiopia's we11-益eve10ped breeding prograt盔 which has a1rea是y
advanced selected materials suppl主ed earlier by CIAT to nationa1 yie1d 
trials was augmented in 1986 by approximate1y 2000 new lines. A11 were 
grown in unreplicated p10ts with frequent local checks. Seed y1elds 
were estimate是 and disease an挂 pest observations were made by nationa工
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and reglonal scientists work圭ng collaboratively. The materi級ls
included entries from VEF 1985 , IBY血?可侈， and CIAT's germplasm Bank. 

a) VEF 1985. Symptoms of BCMV and CBB ran草ed fro亞 absent to severe in 
537 entries , many of which were completely free of the two 逗1移ease發 m

the checks expressed moderate to severe sy鴨ptoms of bacterial b工ight.
Growth was general1y excellent and y主elds ranged up to above 2 tons of 
dry seed per hectare. Amon草 the check entrie皂， Mex1can 1在 2 and Black 
Dessie produced the 1argest seed yields (1143 kg/hal ao是 Browτz
Speckled y1elde挂 the poorest (995 kg/ha). The heaviest seed yiel丑s
(2179 , 1951 and 1932 kg seed per hectarel were obtained from two 
representat1ves of the P直.N (small white seede社) group. Other good 
groups of 1ines were those se1ected for Em盟主紅豆 resistance 何時) (包p

to 17在 1 k惡/ha) ao是 the sma11 cream seede益 B主N group (1 157-1641 
k臨 !ha). Andean (205咖 1524 kg!hal , BT"M (649-1470 k鼻!hal and RIZ 
(587-1447 kg/hal groups a1so contaín緣d lines that pro余lced 話。。通
yíe1d怠， but other groups , ínc1udín缸 ICA lines (493-13毒3 kg/hal and 
that of crosses ma是e for Africa (273-1316 kg!ha) were not 50 
promísiog. 

bl IBYANs. Near1y 100 e位 tries from various IBYAN忍 were sown later 
than the opt圭mum tl祖e ， a綴垂直rowth and yie1d were less than in the VEF 
materials. In these conditions Brown Speck1e丑 (808 kg!hal y主e1是ed
best of the checks , with Mex主can 142 (61雪 kg!ha) second and Red 
Wola1ta (573 kg/ha了 third. Among the lBYAN entries , the heaviest 

• 

• 

yie1d (2184 kg!ha\ was obtained from one of the RAB 1之說es. Other good • 
yie1der移 occurred i位 the PA時(1 1會 1 kg/hal an社 RAO (1028 kg/ha\ 藍roups.

c) Gerrnplasm. A set of about 1500 ger訊p1as官1 accessions represent1ng 
the tota1 range of variab主1ity in the CIAT germp1asm co11ection an挂
advanced 1ines from CIAT program8 was a180 sown. Severe bean f1y 
infestation re8u1ting from the 1ate sowing en我b1ed eva1uation of the 
co1lection for re悠ponse to bean fly. Among the check eotries , Brown 
Speck1e挂的owed signif主cant1y less damage (4.2 主 0.19 On a scale of 1 
to 9\ due to bean fly than Mex主can 142 (5.主主 O. 立的 and Red Wolaita 
(6.0 ~ 0.271 , but signif主cant工y more bean fly pupae peτplant (7.5 土
0.29)-c明npared with 4.7 土 0.35 for Mexican 142 and 6.4 士 0.30 for Red 
Wo1aita. 晶晶on島 the germplasm accessions , bean fly damage scores 
ran車ed between 主 ao吐 9 and numbers of bean f1y pupae per plant , from 
2.4 to 25.4. • 

BIDAN. 被aterials introduce是 prev主ously from CIAT perfor臨ed wel1 in 
nationa1 var主ety trials. In one set of tria工s of large see社ed types , 
A 410 (3247 kg!ha) ar站立 262 (3104 kg!ha) produced far more seed than 
Brown Speckled (1912 kg!ha): in another 8et , 車車uascalientes 13 (2134 
kg!h的 was cons圭derably better yielding than 草rown Speckled (1335 
kg!ha). In trials of colored ，認edium seede這 types ， A 在42 (3419 
k草 !ha) ， A 62 (2928 k罷!hal and A 445 and BAC 87 (2惡52 k草 !hal produced 
much heavier see是 yiel挂s than Black Dessie (2149 k草 !ha) • 
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Eth土opia ，Melkassa , in VEF evaluation , Yields of entries 
l 會86.

1. Tab1e 

+ SE Mean Ra扒geNumber of Entries Group 

kg/ha kg/ha 

., 
Jjjatt 

3.01 893 273“ 1316 73 AFR 

2.25 976 205-1524 111 AND 

17.29 1020 587-1447 12 RIZ • 
8.31 85岳553月 121024 PVA 

1. 3 會911 493-1343 127 主CA

26.63 1128 919-1741 11 EMP 

11. 3事802 352-1339 2在PAD 

1 皂 .228己3333-217亨27 PAN 

zjiiziiiiE 

16.13 1037 6占9-147013 BLM 

41. 22 1359 1157-11孟晶 l5 BAN 

2.28 874 125“ 1266 105 Others 

8.28 1143 串事7-169823 142 Mexican 

13.41 1143 585枷 186023 Black Dessie 

7. 已9995 716-1323 24 Speckle是草rown

Collaboration with nat10nal programs 1n agronomy 18 focused 1n 
the short term on the develop血ent of appropriate on倫farm testin藍 of

technolo草y already available from research stations. The Institute 
for Agr主C包ltura工 Research of Ethiop主a ， through its Far當ting Systems and 
Socioeconomics Progra血 started two series of farmer-managed 
ve1'主f1cat10n trials of the most advanced bean 1ines: fou1' var主eties of 
white pea (navy) beans were evaluated on fa1'租s in the R1ft Val1能y ， an是
four colo玄ed va1' ieties we1'e growu by farme空s in the maize/己ean
subsistence systems of southern Ethiopia. Mon主to1' ing of these trials 
a1so helpe益 the scienti經 ts to understan晶 better the prod包ction 悠ystems
within which beans are produced , and to desig設 app1'op1' iate st1'ate揖ies

fo 1' future interventions. For e玄8點ple ， farmer發 in Ethiopia I s Rift 
Va11ey are now known to adjust sowin霞 rates fo 1' beans accord主ng to 
50i1 type; they often use a seed土包裝 rate highe1' than that recO蜘nende益，
because of their nee垂 to limit the viel是 108經 that resu1ts fro盟 their
shortage of labor on the farm at the ti租e that beans 1'equi1'e weedin草軍
車tten主10n wil工羽0'"' be paid on 1'esea玄ch 8tations to establishin惡 the
potential value of selecting va1'ieties that compete bette1' w1th weed移
The importance of beans 圭n the subsistence systems of southern and 
western Ethiopia. a1'ea發 fo1' which little research has been conducte挂
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on beans , warrantl這 increased attention to intercroppin囂 relay
cropping and double croppin障。f beans with sorghum and with 祖aize.

ln support of the above activit主es ， regional funds provided 
through CIAT by USAID an是 CIDA are being utilized for purchase of es
sential equipment for research stations an是 on-farm research. De
cisions on such contribut!ons are taken collective1y by the steering 
co贊llI1itte要去 applyin車 especially the crfterion of importance of a 
propose是 research act主.vity for the r發臣ion as a whole. Research topics 
p空白visional1y a車reed for regional collaboration among nationa工

programs in Eastern Africa include control of co酷mon bacterial b11ght 
(by Uganda). of bean r屯的t (by Ethiopia) , and 是rought tolerance (by 
Soma11a). Col1aborat!ve research 18 also expected to link the three 
reg!onal progr館教s 1n Afr1ca; for example. the topic of bean rust i8 to 
be shared with Tanzan!an researchers. 
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Souther汲 Africa

主 Me恕。randum of Agreement (就OA) between CI血T and the Government of 
Tanzania was signed 1n Apr11 and the f1rst of four CIAT scientists took up 
res1de吸ce 1n July in A主U扇ha 1n northern Tanzan1a , where the SADCC/CIAT Re
車10na1 Program on Beans in 雪。uthern Africa has established 1ts base. The 
breeder wil1斑。ve to 直rusha 1n February 1987 , an謹 ful1 fundin惡 from CIDA 
8eems assured from March. S蟲DCC's Southern Afr1can Center for Cooperat10n 
1n A在ricu1tural Rese必rch (SACC轟R) has approved a second CIAT breeder for 
Malawi , and an Agree目ent between CIAT and the Government of 披a1awi has 
received Ma1aw1 approva1 , pend1ng signature in March 1987. 
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The SADCC re草ion covers Tanzania , Malaw1 , Zamb1a , Zimbabwe , 
Mozambique , An草01a ， Bot戀wana ， Lesotho and Swazi1an丑， and is thus the 1arg
est of the tl注定會e regions hosting a CIAT bean program in Africa. Bean pr。“
duction from the S轟DCC reg10n amounts to about 5已高 thousand tons of dry 
seed , which is approxlmately a quarter of the tota1 production of Af玄ica.
Tanzania produces about 350,000 tons , or 62 per cent of S血DCC productton. 
Within Tanzani溢 the major zones of bean production are the northern 
high1ands of Arusha , Kilimanjaro an垂 Tan車a Regions. 1n<:1沼din惡 the Pare and 
Usambara 澈。untains; the highlands of central Tanzania , including the 
哲luguru 嚨。unta1ns of Moro囂。ro reg10n; Ka惡era and Ki草oma Re車主ons of western 
Tanzania; and the southern hlgh1an是翁 。f Irln臣a ， 被beya and Rukwa Reglons. 
E工sewhere ， areas of food be融n productlon 1nclude northern Za阻Lbia; the high-
1ands of Malawi; N主ass鼠， Tete and Manica d主stricts of 恆。zambique; the cen.盼
tra1 and eastern high vel益。主 Zimbabwe; and parts of western Ang01a. The 
most northerly parts of the SADCC region receive ra1nfa1至 1n a blmodal pat
tern <the Short azzGLOUERains ， octoEaymBese磁ber ancIMarch-June， re發pec側
t圭vely) , whereas areas to the south of 6v S (central Tanzania) receive 
rainfal工 in a s1ng1e season. 1n northern Tanzan1a , the Lon盟Ra生ns are the 
chief season for beans but 1n western τanzan1a the Short Rains are more 
important. As in Eastern Afr1ca , maize 1s much the most important co訝lpan你
ion crop throughout Southern Africa; an except10n 18 the Ka草era Region of 
western Tanzania where banana-coffee-bean assoc1ations predomlnate. Bean 
production in Arusha Region 18 lar草er scale and more 1蠶echanized than else
where , in part a reflection of the seed bean industry centered here. 1n 
general , seed t:ype發 are not as di verse as in the Great Lakes Region , an是
varietal mixtures do not predominate. A center of divers1ty in seed type 
within the SADCC re在10n appears to include the area bounded by the southern 
highlands of Tanzani忽， northern Zambia. 設alawi and the N圭assa 挂istrict of 
Moza鉛bique. Canadian 官onder and re是 haricot (such as Masai Red) types pre
dominate ín northern Tanzania , and the large speck1e丑 "sugar bean" types 
are co咽mon further south. Climbing cultivars (type IV) are relat1vely un
co訂前lon9

The stren在th of nationa1 pro惡rams differs substant1ally across the 
nine countries. The Tanzania progra租 1s much the 1argest (with 
approx1綠ate1y 3 scientists at the Ph. D. 1evel , 5 at the masters' level and 
2 at the bachelors' 挂egree level , workin臣 ful1-ti祖e on beans). although 1t 
is f!"ag距ented into separate tea甜s 1n at least four 是ifferent institutions. 
工n most other countries 1n southern Afr主C毯， nati。但a1 scient1sts are part of 
草rain 1e草ume research teams not 謹evoted sole1y to beans , and severa1 
progra甜s continue to rely on expatriate scientists. 鳴。tab1e ach圭eve滋ents
by national programs include the τecent varietal releases of P 304 (as 
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Uyo1e 84) and T23 (as Lya盟U瓷器u 85) 1n Tanzania , and of Car10ca in Zambia. 
On avera草e ， Carioca has given 450 per cent 1ncreases in seed yie1d over the 
variety prevlous1y recommended in Zambia; it a1帥 p肘formed 珊11 in on鰱farm
tria1s , givln草 almost 社oub1e th發 yie1d of far四ers' varieties without added 
lnputs. The line A 442 has 皂主ven significant1y heavier yields than Carioca 
in further on.酬station tria1s. Re草ression ana1ysis of grain yie1ds on 
disease scores revea工s that angu1ar 1eaf spot , anthracnose and scab were 
the most important diseases in causing yie1d 10忽s. Severa1 bean 1ines have 
co現bined resis主ance to these , and G 2338 ha的 been shown to possess 
effectlve resistance against a11 the 訟ajor disea移es at two contrasting 
sites 1n Zambia. 

‘. 

CIAT' s regiona1 activities have inc1uded the conduct of the f主rst 、
steerin鼻 committee 祖eeting ， the convenin囂。f a bean fly workshop in 衍臼ha ，

and attendance of a board 現eeting of SACCAR in Lusaka. The regiona1 co-
ordina tor aJ古拉 the breeder contribute是 to the Annual CRSP-supporte丘 workshop 
on bean research an挂 they each attended the Tanzanian nat主ona1 co拍賣lodity

crop coordinati踩在 meet1n缸s ， he1益 1n Moro喜oro 1n Septe祖ber and Novembe官，

respecti、re1y. Steps have been made towar是s the more effective coor是ination
of variety trials across sites. and across institutions concerne在 with bean 
research in Tanzanla. Further progres移 was made in the estab1ishmen t: of 
the 血frican Bean Yie1d and Adaptat圭on Nursery (AFBYAN) an昔 the Re草10na1
Bean F1y Resistance 誼ursery (RBFR輯).

The steerin缸 CO官回dttee meeting , wh1ch was attended by national bean 
coordinators from Botswana , Lesotho ，但ozambiqu緣 Zambia an是 Tanzania as • 
wel1 as by representatives from S主CCAR ， G工DA and GIAT , helpe垂 to establish 
priorities for the purchase of equipment and for trainin草﹒ An agrono觀主st

from Tanzanla rece主.ved 移hort-term trainin島生.n on-farm research 詔ethods at 
CI在T headquarters , and a course for research t:echnic1ans is p1anned to be 
he1d in Ma工aw1 in March 1987. 宮。車ether ， these regiona1 activ1ties have 
begun to st主mulate 1inks between ind1v1dua1 scien t: ists wh1ch 1n turn wl11 
lead to the for誼stion of an effective network amon草 national pro草Y血清6

thr。毛主ghout the S主DCC region. 

• 
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8. Col1ahorative Bean Research , IVT (Instituut voor de 
Verede1in缸 van Tuinbouwge當assen)-C1AT

CI血T has collaborated on a bean hreeding project with the 
lnstitute for Horticultural P1ant Breedin島 (IVT) in the 
Nether1ands. This year's research has concentrated on incorporat明
in惡 resistance to viruses into CIAT bred 1ines. 

Incorporation of virus resistance ~enes: IVT 7233 x IVT 7214 

Eight F勻 populations from crosses 宣M.de hetween IVT 7233 and 
NL-5 IVT 7214 綠綠d a C1AT progenitor were 的ubjecte是 to BCMV 
strains NL- 3 and NL-5 to se1ect sympto現les悠 plants， carry圭ng the 
bc-3 gene. The 1985 1VT-C1AT report listed the F- populations 
selected for containi時 the ~c:j 車制叫 the number of sympt棚le~~
plants; and the q口antity of F- see過s harveste挂毯，主th which F 
testcross see是s could be obtaine益 Test crosses were made tQ 
select bc-主 carrying p1ants which also carried bcωu and bc-2~ 
genes in a homozygou翁 faτ嗨 Gene 1 was pre怒ent in both parents. 
The quantity of testcross seeds was limited"and plants with dou
ble resistance cou1d not be selecte謹 from F~ popu1ations in 1986 
through further screen1ng of the plants from tests with BC除1-程

s 1;ra圭ns ， 3 , 4 + 5. Consequently , testcrossin草 continued ,in the 
F- 1ines. Five promisin草 p1ants from each of the three F- lines 
per cross were se1ected for see挂 color. Selectiop發 made at C1AT 
for color from the same l_lfes _ were a1師可ed. F . seed was har
vested fro祖 the crosse是 F- plants , and F- seed from the GN31 
pl削ts 閥的 wh1çh the testcrosses were 制缸， was a1so col1ected. 
A tota1 of 44 F- lines were used fo玄 testcrossing.

-ji--23 

e 

-
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Table 1 show尹 the presence of the bcωu and be--22genes izz 
the individualγp主ants ，站越rd on screening of BC說V strains 
Nl戶3 , NL-4 and NL也5 in the F-testcross see是s. Results wer輯
available from 30 of the 4再 lines. 主社eal resista認ce (both bc喘立伽
and bc-u genes h咽。zygously present) were found in only 3 of the 
30 1ines. Genotypes in which bc-u is heterozygous (毛主+/u) were 
是etected in e1草ht lines , and genotypes with bc-u absent (u+/u+) 
1約 IS 11震es. Sy四.ptOt鑫s did not develop in this group. an謹 no

syst臨ic sp問ad of t啥 ~r_u~_ occurr唔: .lf.! ，:~: ，~c-3 gene 泌 ever
overc恤e ， then u+/u-2~/2~ 1/1 , and u" 蕊 2~ /2~I/1 wou工d 的ow on1y 
local necrosi忍.

Fλprogenies w主thin each of the three re移istance groups were 
used to compose 1ine mixtures having the same resistance 
genotype , seed type an謹 see桂 color (當ith1!三 the respective seed 
color groups). 1n some cases only one progeny was used a紋 'fina1
materia1 晝﹒ The 14 sin草le or joine是 progenies are indicated as 
populat主ons tn Taqle 1. Two populations came from navy beans , 
although the bc鯽2- 草ene w8s nσt detected , probably because of 
apsence in the 1VT 831575 seed. 主主though it does not carry real 
double res主stance. the combination 1 bc-3 remains of value • 
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官說hh 1. Fr3e1p軒I峙a。ztagp就取XaMlaZt有~祖mafbkmrtrd棚揖f甜!d甜U甜n臨該hav組sktz肘s 。歸體結甚至問8攝峙.ù益紹w，p宿e 吋and鳴a辦k單r of 
解B句pe.

Plan白帆的1

22/223/31/1 

Plants 軍吋 致敬.ùa絨服單

F3 1軸 T晶t吋甜甜甜 u/u u+/u u+/u+ rel甜甜d

統揖II 味úte n部唔，

IVr揖31575 x Pl1N 29. 2 CIAT lli睡S 1位 - i 
霄， x PA時， ICIATl訂蜘 4 1 

" x Fl師:t"""阻繭. 3 CIAT 1ines 15 

卻也llre益， brilllant 2 1 

IVr 831607 x RAB 穴， 2 CIAT 泣盟8 8 

IVr 831607 x RAB 丸，有IVr必nes 17 3 5 是 3 

smiùl b1ack, brilllant 

預定的1607 x RAB 況， 1CIAT1訂單 5 

" xR晶晶丸， 5 IVr 1紅1eS 23 l 2 10 3 

撿到dh雖已1ack，哼唱你揖

IVr 831629 x BAT 1554. 1 CIAT 1:tr器 5 明 2 1 

" x 恕\T 1554 , 5 IVr lines 24 4 3 10 3 都區1 i 

洛諾1咽 red 1IDttled , k:idneys 

那rr 831657 x B訂 1412 ， 3α車T1缸1eS 15 2 3 2 

" x BAT 14泣. 3 IVr lines 14 2 -

1. Populati開泛的 piI誨。 colo~就 se軒ls

Seed w111 be mult主p1ied at CIAT , an是 best adapted popu-
1at圭ons w111 be inc1uded i室主 internationa1 tria1s. Seed types 1m“ 
portant to Latin 且merica and Africa which have va1uab1e resis
tance to BCMV. 龜.111 then be disseminate是 to recipient c011abora
tive countr1es. 

挫ateria1s from the 磁edium white , mediu盟 ye110w ， and re垂
mottled co10r 思roups w111 be sent to CIAT in the Spring of 1警車7.
Progra觀主 of the co11aborative IVT刪CIAT project w111 be ter極主nat
ed with the_ship祖ent of these materials , a11 derived from crosses 
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7233 x IVT 7214 source of IVT and the between CIAT breed1ng lines 
double res1stance. 

Frogram with IVT 7620 

Testing for plants resistant to the BCMV-Tn strain con
tinue社. Selections came fro紋 the f圭rst ， second and third crossin草
草enerations derived fro祖 CI主T lines x IVT 7620. IVT 7620 comes 
fτom an inter穆pecif圭c cross with P • coccineu怠， and has resistance 
to BCMV and BYMV (includi口車 the Tn strain). 

Soma FZFrozerIies out of five crog翁 lng popu1ations from the 
th1r是 generatlon which showed no system主c virus spread in 1ast 
year's tests with BYMV-T鈍， showed susceptibility this year. IVT 
7吾20 resistance to BYMV was appa玄ent1y 10st in the secon晶 cross

ing 草eneration，是ue to primary screening for resistance to BCMV 
圭n the first two generations. 

2息?

Exce11ent res主stance to BYMV , however , was se1ected in the 
first cros8in露 generation between CIAT breedlng 1ines and IVT 
7岳 20 ， a8 was reported ln 1985. Further screening of p1ant se-
1ections continue是 this year. P1ant progenies were se1ecte晶主a

留'hich a11 p1ants were sy四ptom1ess ， and hav圭位直 no p1ant with de'勵

tectable virus ln infection tests on p1ants of the very sensitive 
variety Widu發a. P1ant怨 showed no detectab1e viru綠 infectio況， and 
this resistance was confir祖ed in further testin囂﹒ Progenies were 
joine是 with sub-lines 34咖2 an挂 34-6 (fro經 line 5) and with 35個4
(from line 6). 叫主ese populations have complete resistance to 
BY滋V ， and prove是 superlor when compared to a11 othe宮 mater主a1s

from various countries. They a1so 閣aintaine垂 comp1ete resistance 
to a11 strains of BC俐 thanks to resist蜘c~ supplied by !:.:. 
旦旦控盟主 via the tVT 7620 parent 1ine. τhis F~ material 1s con
slderab1y more va1uab1e for breedin酷 F包rposes ， than i8 the parent 
IVT 7620. The disadvantages of the interspecific cross are 9t111 
detectable in the IVT 7620 , a8 evidenced i認 deviatin息， rectangu喲

1ar see是訝. puckered and narrow light green leaf1et鐘 a就是 short 
pods. The new ge1ections are stro認g p1ants with dark leaves and 
have a normal see是 and p1ant type. The sub伽1ine populations are 
ready for release and wi1工 be sent to CIAT a學 final materia1s. 
IVT 7620 was crossed wíth BYMV-移毛主sceptib1e CIAT accessions G 
08066 , Negro 321 , and C 639630塾 but COl滋，p1ete resistance wa8 
achieve挂 only from crosses with G 08066. The seeds of a11 three 
populations are grayish咖white ， whi1e there are slight differences 
in leaf and seed forms. G 0806岳 comes from crosses ma益e between 
'Pop' from Ugan是a ， and the Costa R主can varíety , Nep 2. IVT 7620 
comes from crosses made between a Dutch bush runner bea鈍， a Dutch 
恆的“icing bean (已扭扭位主~)， and a Yugoslavi帥的 bean.
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EVALUATION AND IMPROVEMENT OF 
AGRONOMIC PRACTICES 

111. 

On-Farm Research 

On-farm research act主vities in 198岳 continued in the areas of 
train圭割草， network es tab1ishme位主， methodolo車y adaptat:io怒， technolo草Y

develop盟ent 0浪-far也 and technology adaptation to specific a宮eas.

Feedback to research on-治tatio袋， both in CIAT and in national programs 
18 an a主租 1沮p11cit in these activities. Training and the 8upport of 
those already trained , increased ln importance in 1986 , and now 
represents 60% of the activities in on-farm research. Networks of 
O室主-far誼 researchers are starting to form within countries like Peru 
an是 Colo聽起ia ， which have received special attention in trainin草

activit圭es.
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Testing of new iεleas in methodo1o草y for on盼farm research 
continued in Golombia. Trials ail程ed at integrating on-station and 
on-far認 research activitie發 were e戀phasized. These usually tested what 
could be 罷ained by techno10藍y 是evelopment on-farm (see , for example , 
the Microbiolo草y section of this report). Our co1工aboratoτs ln other 
countries adapte是 methodologies to their own situations and thus 
provide是 information and suggest10ns for p是irticipants in future 
on-farm research courses. 
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on-far揖 research trainin民

In 19串惡 the fina1 courses were he1是 in the "Pilot project on 
training and networking in on伊farm research in Latin 車站ericaH • These 
included an intensive CIAT-based course , with var10us fo11ow-up 
activities , and the t:h1rd and final phase of the 1暫IPA“CIAT on-farm 
research course for beans in Peru. 

The number of partic圭pants in the OnωFarm Rese忌rch-Bean Cropping 
System Gourse held March-April 198岳 at GI血T ， expanded to 23. Thirteen 
participants were included fro臨 ICA ， Colombia , where there has been 
particular interest in OFR. Only four of the participant: s attended the 
multidiscip1inary course beforehand; the others received a one-week 
refresher翎course on bio1ogical aspects of diagnosis 1n beans. This 
a180 kept the period of study short (eight weeks tota1) , which 1s 
desirable since many participants are responsible for exten扇ion

districts or OFR projects and fi怨是 1t difficult to be absent for long 
periods. Fol1ow-up activities , four to seven months after the end of 
the cou笠se ， included a one-week workshop for Golombian participants , 
and visits by GIAT staff to other participants. 

The final phase of the INIPA-CIAT course was held io GIP 
head司uarters in Lima. Twenty-one of the 25 participants attending the 
second phase attended: two of those who 1eft for other jobs were 
replace禱， and the work originally planne是 in 24 of the 25 zones was 
completed. 82% of p1anned trials were successful1y p1anted and 
executed (133 in total) and 214 new trials were planne是 on the basis 
of analysis and discussions in the cour戀e. Integration of research 
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• 
ønd extension pereonnel t mutual 8Upport , and 8 nev dynam1sm and 
relevance in th. work of many participant 銬 are the most notable 
p宜。ductB of the course. Consul 全ancy from CIAT wl11 continue. 

In tota豆，車7 on-fa間1 re8earchers have been 廿a1ned i實! 11<，.，建
Pro草ram εourse8 between 1雪84 Bnd 1會在壘 (Table 1). Plans for B ne也

phase of OFR trainin草 are now 1油ing prepared. 

T曲10 1. sc扭't1st. 開前icipat如ginαAT 研Rtr制叫ng. by coon甘y. 198• 1986. 

自信前世y

('I的al m. of 
p酷愛ic1.j祖麓的

No. of 逆法努努皂油畫n eru:rse -
W阱。f
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I銘先 1綠草 198岳
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鵬
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再

12 • 1 
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2 1 2 5 
1 
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Technology adaptation to specif主c areas 

Various exa甜ples of technology adaptat10n to 移pecific a主eas have 
been d1scussed 1n the 1983 , 198晶 and 1985 Bean Program Annual Reports. 
Highlights 圭n 1986 were: 

a. 

b. 

c. 

d. 

On-farm research tr主a1s were con蓮、lcted by members of the 
E腎IPA-CIAT or豆瓣farm research course on beans in 24 areas of Peru , 
in a1most a11 of them for the f1rst ti祖e. One ear1y resu1t 15 a 
much better understand1ng of the variab11ity in the adaptat主on: of 
the new1y adopted var主ety G10riabamba in different parts of 
Cajamarca depart就.ent. The areas in which p1anting 1n rows an是

fert圭1izer app1ication are pro體ising have a1so been defined by 
resu1ts of the 5a誼e tria1s. 

In Ip1a1有1霞， Colombia , a wide se1ection of techno10軍主es wh1ch can 
be adopted one by one 18 now avai1ab1e to the farmer. Fo11ar 
fungic1de appllcat主。裂. seed treat羽ent with funglcide an是 c10ser
with1n“ row spaclng for the variety Frljolics 0咖3.2 are a11 ln 
farmer-mansge垂 tria1s. The promis1ng line TIB 30-42 18 at the 
sa甜e stage. Farmers are 數u1tiplying seed of both , with ICA 
gu1是ance.

Frij o1ica "LS 3.3 , re lease是 by rCA 1n 1 會.85 ， is being tested in 
far揖er甜甜ansged tris1s in San Vicente , Ant主oquia to軍ether with 
i也proved foliar fungicide spp1ications snd seed treatl經ent with 
fungicide. rts seed i戀 a1so being 揖u1tip1ied by farmers. 

Farr建ers in part of Funes , Co10mbia , have adopte益 the bush-bean 
line 主nca戀h 66 , apparent1y because of its to1億rance to poor 
80i18. The 11ne has not been re1eased by IC主 because it 甜atures

too 1ate to be ef.fective 圭n the wh01e of the Funes target area. 

of a革ronomic results between experi祖enta1 station and 

This spec1位工 topic which is reported 1n detail in this section 
was studied during four seasons , fτ。聽 1982 B to 1985 B. Resu1ts were 
co激pared between 0性。nuco experi四enta1 stat10n (2710 臨 above 終ea 1evel) 
and the 1p1ales area of on-farm research (2500“ 2800 m above sea 
1evel) , 80 km di怨tant ， which 1t serves. 1n the Bean Pro草ra血Annual
Report for 1984 , difference8 were shown 1n the performance of a 草roup

of ten e1ite 11nes between Obonuco and 1pia1e8. There was no 
correlation between station and farm results , and the line re1eased 5S 
a resu1t of farm tria1s was 1n s主xth place on the stat10n. 1n this 
year' 8 report , results wi11 be presented fro由 11 of the 14 other 
tria1s des主gned for the Ipiales target ZQne of which copies were 
p1anted at Obonuco. The trials combine是 changes 1n cultural practices 
with chan草es in 綠aize and bean varieties. 
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至n 1982 B，主he field provided for the trials at Obonuco was 
1位ferti1e and atypical of conditions there. Poss圭bly as a resu1t of 
this , the effects on beans of chan草es in variety , and on 頭aize and 
beans of changes 1n spat1a1 arrangement , were si田11ar to those 
on-far祖 There wa袋 however ， a 1arge effect on bean緣。f folíar 
是isease control on farms , but none on-station (Table 3). on both 
station and farm , there was litt1e effect on beans of increasin車

fert圭lizer dose. Increased fertilization greatly increased maize 
y圭el是 on-station ， but reduced it on-farm. 

on“ farm , but not on-statio位， bean plants were 10st in the high 
ferti1izer treatt變ent ， apparently because their roots were burnt by 
fertilizer. This was checked in 1 型 83 B. At Obonuco , the best bean 
yields we玄e obtained with a rock phosphate/diar咱也onium phosphate 
(RP!DAP) 臨ixture applied beneath the seed at plantin息 D主fferences
between treatments were 8mall , and fertilizer application 由ethods 是主d

not affect maize or beal主 stand (Table 4). However , in 1pial發愁 the 
RP!DAP mixture gave the lowe街t 血aize an吐 bean yields and re是uced the 
stand of both. The plant 1088 was probably 挂ue to the urea include是
in the miJ(ture. On-farm , the highest bean yie1ds an這 stands we絮e

obtained when fertilizer was app1ied slde-dressed at ridging Up (i.e. 
at about 岳 weeks in a 3岳 week growth cycle). This i8 the method most 
com施。裂主y used by farmers in Ipiales. The highest maize yields were 
obtained when fertilizer was app1ied at planting ti點e 主n a second hole 
at the side of the seed , bt主t bean yie工是s were in this case reduced by 
maize competition. The trial su草gested that to increase maize and 
bean y主e1ds in Obonuco by applyin在 more than 100 kg!ha of the compoun昔
fertl1izer 13-26枷6 it wo終1d be nece戀戀ary to apply fertilizer at 
plant1ng t1t袋e ， but on-farm there was a response provlded that 
fert i1izer was applie是 by a method which did not burn the small 
plants. 1n Obonuco , frequent 1ight rains avoided the formation of a 
fertilizer crust below the seed , but on-farm in Ipiales , drought after 
planting was common. 

Optimum fertl1izer d08es for app1ications side-dressed at 
ridging-up were studied for three years in 1piales on three fa口ns per 
year. 單ach year a copy was planted 1n Obonuco. At Obonuco , there was 
no response to either 稽。r P in beans and a response only up to 39N in 
t罷aize (the opti體um response io fact , was 是主ffereot e悉ch year , to 13稽，
39N and 6SN respectively). on側終tation the results of the additional 
treat冒lents suggested that farmers are correct 1n applying 100 k草!ha of 
13-立革"晶， but that 愁。 increase 1n 咽aize or bean yield caI主 be expected 
after this (Table 5). Thus on the basis of stat圭on result筒， the on1y 
毀。dificati。但主n e J(isting pr擔ctices to be considered woul是 be the 
app1ication of eJ(tra 贊itrogen to beneflt ma主ze.

The results on-farm were different. There was a response 也p to 
65N in ma圭乞包， and these high 1evels helped beans to recover frω'm the 
adverse competition experienced when maize responded to the lower dose 
of 3會有 Bean發 responded to 1戶， but insufficiently to cover the cost 0主
app1ication. Beans also responded to K without depressing ，建aize
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yield. The benefits obtained from N, P and K a11 $U車gested that an 
application of at least 300 k草Iha of 13-2昏-6 would be des1rab1e , and 
th生s wa發 confir聽ed by the a是ditiona1 treatments. 

liti--ii:gilt--; 

Spatia1 arrangements of maize and be發.ns were a150 5tudied 
intensive1y after 1982 盔， w1th the ai噓。f increas1ng bean yie1d , and 
ma1ze yie1d if possible. by us主n囂 h1在her densit1es of beans 1ess 
vigorous than Morti直o. The 1ine話 TIB 30-42 and 32980-1-41 在ave the 
hi草hest net benefit w1th 4B 2M (4 bean see是s and 2 ma1ze see甚s) at 
O.5m on both station and far說怠﹒ However. Frijolica 0枷3.2 was best 
w圭th 3B 3M at 0.65 m in Obonuco but w主th 3B 2M at O.5m on farms (Tab1e 
6). Farmers however tended to reject c10se within-ro屯" spacing , and 
preferre是 0.8，漿 。r more. 幫主th thi8 li如主tat圭on impose益， the station 
resu1ts wou1d 1ead to a recommendation of 4B 4M at 1. Om; whereas the 
farm resu1t怒， suggest 3B 3M at 0.8m. 蟲dditiona11y ， the station 
underesti訟ated the benefits of the 11ne TIB 30-1年2 co綠pared to Mort圭益。.
官hen 忌。th were co揖，pared at far班。rs' spatial arrangement (2B 4M at 
1. 0揖)， Mortiño was econ。姐ical1y favored on-station but not on-far祖S.

In 1985 B, the trial inc1u是ed other maize and bean varieta1 
combinations. Resu1ts a草ain showed 1漫any contrasts. The ear1y 祖aize

popu1atio況， Poo1 7. 是eveloped poor1y on-station but we11 on-farms. 
Thus , on-stat生on ， T1B 30-42 dominated Poo1 7 and 4B 4M at 1.0四 was

favored. On倫farms they were more ba1anced in competition and 4B 3M at 
0.8m was the best combination (Tab1e 7). Si瓢ilar1y Poo1 7 and Morocho 
B1anco were partner8 of 8il昆主1ar 體erit for Frijolica 0ω3.2 on farms , 
but Poo1 7 was 主nadequate on-station. For Morocho B1anco with 
Frijo1ica 0-3.2 , the best p1antin串 arrange揖ent was 3B 4M at 1. om 
on-station but 4B 3M at 0.8m on明farm. These resu1ts ref1ect the 
greater vigor of beans on“ station compared to far祖S.

In other tria1s too , ear1y 四aize popu1ations 1主ke Poo1 7 
perfor盟ed poorly at Obonuco , a co1謹， win是y environment (271Om), but 
perfor祖ed we11 in psrts of the tar車et area be工ow approximate1y 265Om. 
1n tria1s intended to intens主fy the cropping cyc1e by using maize and 
beans of ear1y maturity an丘 inc1udin串 bar1ey after電.ard怠， Cundina亞arca

431 maize yie1桂e是 the same as Morocho 草lanco on-far祖 (2.7 t/ha) but 
認uch 1ess on-station (0.9 t/ha compared to 2.1 t/ha). 1n this cas愁，
the pre1圭亞inary warning provided by the station resu1ts proved 
correct , since from 1983 B to 1985 B Cundina組arca 1年31 performe是 poorly

O仇-farm ， a1though 8ti11 better than at Obonuco. 

See是 treat街ent tria1s were a1so planted on both 忽tation and farms 
in 1 警車2 B and 19串3 B. They 草ave different resu1ts because Fusariu經
1ate wi1t was the main prob1e扭。τl-farm ， but 90i1 insects appeared to 
be important at Obonuco. 

。ccas主onal1y ， the 是ifference between station and farms was the 
resu1t of proble祖8 in applying the treatments on-farm . 1n a set of 
verification trials in 1984 B, the intention was to add benomy1 to the 
fo1iar app1ications u移ed by farmer翁， but not to use 圭nsecticide.
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Three applications of 寶，ancozeb with metamidophos or parathion 
insectic1垂e i8 the most common farmers' pract1時. but va叫es accord1ng 
to the cond1tions they observe in the fie工謹 T起豆豆翁. the 103 kg/ha 
advantage 1n bean8 (Table 8) of chan惡ing fum1gation pτactices 
measured at Obonuco 18 truly the 綠ffect of a按這ing benomy1. On-far咽，

there Wa5 considerable incidence of rU5t. Half of the farmers U8e是

su1phur or oxycarboxin to control rust. 50 the 52 kg/ha 1ncrease 
measured i8 the difference between varlous 錢主rategies for control of 
rust and 1nsects and a 怒trate惡Y which effectively contro1s 
anthracnose.τhe same farmer愁 strate草y explains why the 11ne 
32980叫:“在 1 which 18 mode玄ately susceptib1e to rust and anthracnose. 
responded 工e58 to the new fum1草atlon practice on-far激 than Frijolica 

• 

。-3.2 which 1s 攏。re tolerant of anthracnose and rus t. On-station , • 
however , the1r po經1tíons were 玄eversed.

Obonuco 18 an exper1mental stat10n which 1s close to its target 
area , similar 1n c1imate and 8011s an是 managed un謹er s生滋ilar cropp1n草

systems. Despite thi侈 optima1 fert111zer dose , ferti1izer 
app1ication method , spatial arrangements an是 plant densities were 
different on-farm from those obtained on-station. The effects of see丑
treatment and (umigation were a180 different between farms and 
statio說 It can be concluded therefore that different results for 
these practices wou1是 be obtained in most cases of far鵲-station
comparisons. The competit主ve ba1ance between maize and beans was 
particularly sensitive to small dífferences in environ亞ent between 
Obonuco an垂 Ipia1es. Thus , the s11惡ht1y lower temperatures in Ipiales _ 
in comparison to most of the target area , dama惡ed the growth of early 
maize cu1tivars on statíon and upset the balance of competition with 
ear1y-maturing beans. 

1n 19矗立 B, when an iτlfertile fie ld wa翁 used that was not typical 
of Obonuco , but was similar to 何.rms j some results were closer to 
those obtaine這 on-farm. This suggests that careful selection of a 
station f主e1d 咽主革ht per祖it predict圭on of results on愉farm. 誼ow‘!ver ，
eVen in this case (see Tab1e 3) many 是ifferent results were obta主，ned ，
and the strate窮Y i8 not reliable. 

The results from the four years' study underline the need for 
ferti 1ize了， density and plant protection practices to be developed an是
tested from an early stage onωfar啞 For these prsctice!忌 stat主on • 
tτ1a1毯， however we11 conducted , are 11kely to be mis1eadin草﹒

• 
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Teble 2. 報給盯輝這句pe of trlals pü到臨這粗俗閉塞5 訊 diff，缸聞t r彎:Ioos of Colæb:la. 
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T必1e 3. “研討馴 bet:.酬蝴位朋叫 far疇。fan 呻1四癌細ryt討.al in a 24 個師叫
前Y館1停激輝11:. obom鈍。扭頭 Ipia1帥， 1982趴

枷間Ilxp. Station 浴血lof5fan晰11'M甜

耳聞晦 除ize B幫幫闢 總ize

Fo1知rdi揖船eC甜甜址 (E) 均純

加m甜島 (3 也聽8)1 573 2134 路4 1753 
B韌扭過y1 +梅阻。盟b (3恤臨) 605 2691 877 1587 
Increase 3剝B 557NS 313輛* -166晦

Y缸1怠ty (V)
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Frijol必a 0-3.2 699 話47 843 15矗立
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4 棚ize 2 論ans 1.0 x 1.<ht1 473 2201 598 1502 
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crn研討餌nb甜甜甜 sUlt10n ar滔 f扭頭B of a 睡位捕。，f fertl112er咚lpli且tion t ria1. 住珊1IlCO and 

吟詩諦. 1983 B. V，糾結ty Frljo白血 0-3.Z. A f，岫缸s' check 叫出做嗨riety J.brt1益。祖學缸吼叫edi

扭的單tria1. but d鴨S 由主建科arin 位區Table.

Table 丸

21144 

~酬。f 2 fa銷路: Ip'切切說α)()tIIJC() Exp. SUltion 

Ma.ize 
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(%) 1 
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、α寫駭!rl蹄1 bet瞞概I station 揖吋 f缸窩。f a fertil位er t.泌.a1 (3N x 3p 1e晦18 + 
6 血泊itior區1 tn盟怨耀割崎). 使湖騙。 z泣 Ipia1棚， 1學83 B to 1985 B. Variety 
Frljoli牌。倒3.2 for 泌1 屆亞ept tt器 fanæ凹，仗拙袋，
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can!頭rl間lb甜甜enstation 扭頭 f缸疇。f a b<瑚 V缸匆匆 X 噁揖tiala~輔臣lt trial 
w主由贊賞咐10 B1aæo阻ize. Obonuco 誼1<I Ip蚓峙. 1糊民法浴缸ur甜"“丘sst即如

lOOSt fa明:rrable c珊b討韓tiDn for 甜ch 瑞lrlety; ðotted 現訟r必滋滋g refers to a 
祕且如Jlll row 再回且台tg of 日，自恥
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Tab1e 7. Co咽parison between stat主on and far頭s of a maize variety x bean 
variety x spatial arrangement trial. Obonuco and Ipiales , 1985 B. 
Underlined yield悠悠how the 臨ost favorable combination for each 

Bean 

bean variety. 

Y主e1益 (k思/ha) Yield (k草!ha)

See挂s/hill Obonuco Exp. Stn Ipia1es-Mean 2 

Maize Distance between farms 
2 

1 
variety hills (四) Beans 被aize Bean更多 Maize Beans Mai自variety 

TIB 30-42 Poo1 7 0.8 4 3 1725 286 670 2122 

TIB 30-42 Pool 7 0.8 6 在 1693 546 541 24事 1

TIB 30-42 Poo1 7 0.8 毒 4 1528 836 488 2517 

τIB 30-42 Poo1 7 1. 0 4 4 2057 877 375 2140 

Frij olica 0-3. 2 Morocho Blanco 0.8 4 3 1374 1759 531 2342 

Frijolica 0間3.2 Morocho B1anco O. 惡 4 4 1022 2174 368 2359 

Frijo1ica 0-3.2 Morocho Blanco 0.8 3 3 1277 1755 308 2191 

Frijolica 0-3.2 Pool 7 0.8 3 3 974 1106 321 205會

Frijolica 0-3.2 說orocho Blanco 0.8 3 4 會44 2306 286 2306 

Frijolica 0枷3.2 Morocho Blanco 1. 0 3 4 1422 2827 234 2365 

Morti伍。 Morocho Blanco 1. 0 2 主 1135 2062 199 2品79

(farmers' ) 

tSD (1 0克) 278 1157 1 會4 7品8

• 1 DlstaT' ~O between r01". a1ways 1.伽n ' 叫，• 



份XJrlUCoα~冊。fbe冊 yield翁田開tation and far臨 in a ver:!fi阻tion t r:ial. 
扭過 Ip扭扭怠， 1始4 B. 
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8 
Economics 

Econom1cs research 1n the be~n 1'rogram cont1nues to concentrate 
on 1'roduction studies , maγketing issues , policy analysis and trainlng. 
Pro是uction studies identify farm level constraints , eva1uate new 
technologies as solutions to these 1'roble包s ， and assess farmer 
ado1't主on of improved bean technolo囂ies. 成arketing issues are crucia1 
1n loat主n 直血erica because most beans are 1'roduced for sale 1n the 
market. 聽akin萬 consumer acce1'tability , 1'rice and ease of entry into 
瓢arket channels critical factors in farmer ado1'tion of improved bean 
variet主es. Analyses of policy affecting bean production and 祖arkets

are undertaken when policies exert an important inf1uence on the 
env!ronment for which new bean techno工ogy is being developed. 談。st of 
this research 1s conducted 1但 collaboration w主th national programs , 
and strengthening the1r 主esearch capacity through training and joint 
projects i8 a major objective. 

B. 

je'

,
4, 

Several tY1'es of production studies were undertaken with national 
pr。在rams in 1 會吾吾 Diagnostic stud圭es of current product圭on syste認18

and problems werè conducted in Brazil , Colombia , Costa Rica. Do混inican
Re1'羽bliε ， E1 Sa1vado言， Nicaragua and Peru. Pre-adoption stu益主es of 
far級er acceptance of promisin草 new technolog1es 電.ere in 1'rogress 1n 
Brazil , Colombia , Guatemala and Peru. Analyses of ado1' t 圭on studies in 
Costa Rica and Guatemala were furthered to understan益 the i鴨pact and 
limitatlons to the s 1'read of new bean techno1ogies. Results of 
examples of some of these st有dles w111 be presented here. 

F玄。duction studies 

.. 

Bomlnican Rep唱b1ic

In col1aboration with the Secretary of State for A監室主culture ， a 
día紋lostic survey of bean productíon systems and problems was 
conducted in three re思主ons in the Do億inican Re1'uhlic: eastern 
(Hig喇叭， northcentral (La Vega) and central (San Jose de Oca). The 
resu1ts of 主nterv1ews of 90 farmers have now been analyzed for use 1n 
the desi在n of techno1。在y tr主als for these re革ion終 (Table 1). 

Diagnostic studies: 

~~11e drought is the most co軍團on proble點 in a11 three reg10ns and 
po臨.padour 18 the 1' rlnc 主1'a1 g玄ain type , important contrasts e，ζ1st. ln 
Higuey , where the terrain 18 f1atter. 茁ost 1'roductlon 18 mechanlzed , 
and the average acreage 80wn to beans 生s greater. Moreover , 
fertl1izer and crop protection chemical use i8 practica11y u稅iversal
1n Hi草uey. Chrysomel1ds are reported as a major proble盟 in Hi惡.uey ，
while in l>a Vega 1iedylepta lndicata F . (a leaf feeding caterp圭11a的 1s

t he mOS t conm也only cited 1' rηb1em after drought. 
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司等

Tab1e 1. Characteristics of three bean producing regions 

in Dominican Republic. 

East Central 持orthcentral

Region (Hi惡uey) (s. Jose de Oca) (La Vega) 

Fa開 size (ha) 6 5.8 息.已

‘h 
Topo草raphy F1at Hilly Very hilly 

Systems Maize/Beans; Maize/Beans; Bean 誼onocu1ture

Bean 鞘onoc. Bean monoc. Beans/Cassava 

Crops in rotation Peanuts Peanuts , potatoes Cassava , maiz缸，

plantain 

Land preparation Mechal主主ca1 Oxen Oxen 

Grain type of heans Pompadour; PO盟padour; PO組padour

reds b1acks 

Area of beans 3.4 1.0 2.7 ‘ (ha/farm) 

Fert圭 1ize beans (草) 100 30-40 30叫40

Crop protection 會G 50 50 

chemica1s (%l 

Prob1ems Drought Drought Drou話ht; Leaf feed-

Chrysomelids Lack of seed in草 caterpillars

(Hedy1epta in挂i-

cata F.l 

.. 

a 豆豆投挂位是必旦旦ta F. 

Source: SE血-CIAT Su玄vey Data. Samp1e size = 90. 
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Fre-adoption evaluations 

in Peru: 

A survey of farmers' acceptance of the recently re工ease垂 c l1mb1ng
bean variety , Gloriabamba (a germplasm accessi朋友 fro鴨 Mexico) ， has 
been carried out in collaboration with 1暫1PA 1n the northern hi串hlands
of Peru. Farms here average 2.5 ha with 也0% of farms 1ess than one 
hectare. Beans a室e produced ma1n1y for home cons也相ption in 
association with maize , a1so a subsistence crop. pre1iminary resu1ts 
from a sub-sample of the 109 farmers interviewe挂 who were known to 
have received seed of Gloriabamba , found that 為主1 far訟ers plan to 
continue growing 圭t.

"Gloriabamba" 

Some farmers have already 誓言own Gloriabamba for two or more 
year忌器 and the survey data show that farmers are increasing the 
quantity planted of G10riabamba over ti珊e. Farmers usi言:在 Gloriabamba

for the first tlme sow an average of 0.8 k在 of seed , while in the 
secon是 year they p1ant an avera草e of 5.2 k草 of seed , and in the third 
year 10.1 kg of seed. The main advantages of Gloriabamba c主ted by 
farmers are its yiel益， earliness and good taste (Table 2). 1n faτ盟er
production it yields an a、1era惡e of 455 k草Iha compared to 230 kg!ha 
w主th the principal 1oca1 variety , while it i寫 forty days earlier than 
traditional climbing varieties. 

The most common 是rawback with Gl衍生的amba noted by farmers is 
that because of its s聽怠工ler size it receives a lower price than 
traditional varietie侈， confronting a 拉圭scount of up to 50% at the farm 
gate. Th圭s factor was mentioηed 。我ly by a minority of fan盈ers (1 5克)
due p玄incipal1y to the fact that beans aτe most工y consumed on-far臨
These resul ts ir控ply that du傘 to its yield Gloriabamba could be widely 
adopted by subsistence bean pτoducer毯. whi1e facin臨 a more uncertain 
future amon草 those producing for the market. 

Far綠er evaluations of improved var主ety 宰亨Gloriabamba" ，
Northern Highlands , Peru (preliminary partial rasult紹) • 
1型86.

2. Table 

",. 

., 
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Higher yiel挂 ing
Earlier 
Goo是 tasting

M，αre disease resistant 
Lower price 

,.' 

唔
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A益。ption stud主終 s: G是latemala

Data fro總 a l'會 85 random sample of 234 bean producers in 
southeastern Guate宮發ala have bee綠 analyzed to a移seSB the impact and 
spread of new ICTA bean varieties. Amαng those producers ha、ring farms 
of an average total cultivated area of 2.9 ha , 23.8% a吉e growing the 
improved variet圭es on 24.1% of their area in beans. Product1on 
functions estimate挂 for these farms show that growing the new 
varieties makes a substantial (334 kg/ha) and statistically 
significant lmpact on production: 

(1) YLD 總 515 + 334 VAR + 167 日EED + 367 FUM + 4.6串 TOTP + 9.88 TOTK 

where 
YLD 
VAR 
甘冒ED

FUM 
TOTP 
TOTK 
FMFS 

FMS 

(4.93) (2.19) (2.40 (唇 .53) (2.19) 

-122 FHr'S - 341 Fl'俗，
(4.2 1) (1. 72) 

R
2 

自S

2 

= 
總

總

論

z 

.32 , 

Beaτ， yield (kg/ha) 
Dummy variable for growin在 ICTA varieties 
Du甜my variable for more than one 揖arked weeding 
Dummy variab1e for fungicide app1ication 
:205 a~plication (k臨 /ha)
Pötãsslum application (k在 Iha)
Dummy variable for syste訟 maize/beans or 
sorghum/忌eans
Dummy variable for syste揖 maize/sorghum/beans

The ratio of parar時ter estimate忽 Istandard e空間rs 1s g主ven iη 

parenthesis ("t" values). 

The productlon function a1so shows a strong effect of dlsease 
control , indicatin草 that diseas學 1s an 1mportant l1miting factor on 
productio訟 However ， there 1s no stat1st1cally s1gnificant 
interaction between the new variet1es and croppin藍 syste訟 (2) ， thus 
indicat1ng that the new var主eties have the s甜ne impact on yield 
re草ardless of syste訟，由akin皂 the new varieties nεutra主 with respect to 
5yste電.

(2) nD = 525 + 291 VAR + 171 留EED + 3的 FUM + 4.72 TOTP + 10.03 TOTK 
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(2.30 (2.22) (2. 在2) (6.54) {2.21l 

枷 132 F校FS - 369 FMFS + 30 FMFSVAR + 132 FMSVAR , 
(1.61) (4.00) (0.1會) (0.68) 

我2 = .32 

where variable經 8食d "t" values are as defined in (1). except 

FMFSVAR 穆

FMS 
Interaction of VAR and FMFS 
Interaction of VAR and FMS 

、

、
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Since the evidcnce points to a significant positive pr內ductiν :è tγ

impact of the new vnrietie怠 it i5 i TIlportant to assess whnt fRctor只

have 1 imíted the生r use to less than Dn佇-fouγt卜 。 f fat~me玄只.0r

adoptíon function with u但 e or non-use of th命 i J:1.prnved v尺riρt :i es ,q::; the 
dependent variahle finds two factors "但 especial1 、 i!'"'口。 rt [lf; t 叭

determining whether farmers cnltivate t l1 e new vari卷全 t ，. • 

.. 

-口，之(L~ PREFEAF 
(4.0已)

。 .366 + 0.647 SERD - 0.J09 FASS 
(8.00) (1.94) 

主DOP(3) 

+ 0.012 AREACl'T.T , 
(1. 19) '. .34 , 

諒自nmy va玄iable = 1 ,.;l1e1' 世γowing ICTA variet) 
Dummy vaγiahle 1 \oJhe們也sing offiçial see(尋

B口mmy variab]e 芯 1 when h役的15 F', yown 1n 
ßssoriation with other cror(~ 、

l)urnmy vaγiahle 1 "heu ial叮叮er e:<:preRses 
prefeγence fOT enrly vaγü:~t5 。但
"γea cultivated in h.--. 

勻
Rι 

起眩

z 

wheτe APOP 
Sl'ED 
FASS 

PREFEAR 

AREAC1iT.T 

車ccess to officia\ 竺ources of secd 1污 the siq~le 鳴。st influential 
variah1e on whether farn時γ~ pγOW the new 、 aγietie弓~ \-!Í th a 符 trongly

pos主tive effect and 1m, ~tandaγd error 0 f es t i.InR. te ~ An expressed 
preference 1巧 the farmer for early matl1γing he余TI f; stron起ly rn丘UCè g th l'. 

probability of adopτ Í-on of th~ new varieties. Ess~p全 1a11y the sarne 
results were obtained when percent of be .1ì' ;3 γea 諒。1何， to 1CTA varieties 
W哀怨 regre往sed on the 會ame 1=欽 t of variabl e 移﹒ These f 主ndings are highly 
consistent with , a r. d providp mul ti varíate c0nfirmatíon of , previous 
survey woγk with foxme t's kno帥、 to have u仰d (at one tim的 the new 
varieties. Tl、台 pγevious study had found that difficuJ ty in obtaining 
5 1'俊 ds of the new varietie終 led t令 a γ0pi 甘苦。cline 1n the主r use , while 
lateτH~SS t';8 那 noted as the p玄 incipa} (f rawback of the new varieties for 
far tT'!ers. These new re只ultR cenflrm the 主設porta和ce of generation of 
irnproved early V (I γieties ， anè the importpncè of stγen惡 theni室主g the seed 
distrihution systet咒 to 的Ilke rhf三 potentia工 gains from the new variet主es
more w主是 elv avaiJahle • 

.. 

1
1

‘
有
司
令

i

tjl 

The adoption 會ìocle] 8' were álso used to as悠e5S the influence on 
a益。ption of sociceconomic factors such as farm size , land tenancy , 
educat10n óf he結社 o f house ho ld • use of agrochemicals , and cre是 it

acces命 None of these variables were fóund to be s圭gnificantly

related to adoption. 

，益
', 
1
4
4
j

才

j
j
a
y

Fased on the sllrvey results on próportion of area cu1tivated to 
the new varieties , and using the production function estimate of the 
yield 臣a圭位移 from the new varieties in far血ers 嘗 productio泊 the value 
of the 1ncreased bean product圭on 1n 1985 公正e to the new varieties 18 
an esti訟ated $2 ， 06位， 000 at world 器arket prices. 
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也旦旦

Benefit給 of teehno1o臣之三立主主主至il

Some new 己ean techno1ogies ean favor 1ar皂e farr閱rs (eg. varieties 
bred for mechanízation) 的lile others can favor 5ma11 farmers (eg. 
varieties adapted to intercroppin黨). Because of a widespγead coneern 
that teehnical chan車在 in agrieultuγe not bypass resource pooγ farmer毯，
it has been 8γ 泉之led that .research shou1d be oriented to generate 
teehnology bíased towar已 S 如nall farmer愁，

To 8sseSB the distribution of benefíts of alternat1ve 
techno1ogies biased towards 學mall or towards large farmers , both amon草
prod口cer groups as we11 as among consumers of different income strata , 
a demànd and supp1y ",ode1 of beans has been constructed for Brazil , to 
盟easurB econo1llic surp1us resulting from supply shifting t Etchn圭cal

change. 

The 臨。在e1 shows that benefits to sma l1 farmers are hi臣hly

sensitive to the de草ree of technology bias , since they 10se 也ven if 
technolop,y 18 only sli息htly b主ased towards lsr惡e faγ訟ers ， and they 
10怠e substan令 ia11y as technolop,y bec(、rne 哲 Fγogressive1y biased towards 
large faγmers (了able 3). Moreover ，已enefits tü 8mal1 farmers increase 
sharply as technology i5 biasad towaγds them , even in comparison to 
scale neutral technology. These gains for 5mall farme玄 s come lar缸ely

at the expense of consumers. Benefits t0 poor con移umers decline 
drastica11y as technolo思Y is biase吐 towards sma1l fanners , thou惡h

consumer benefits vary only modestly bet,",'een scale neutral an挂 large

farm technologγ. 

There exist翁 then ， a clear distributional trade峙。ff hetween 
benef主ts to small fa們ners an忌 poor consumers in s納a11 farm bia終ed

technology. Tbou且h this trade-off does not present 王tself 50 strongly 
with large farm technol 扣在于 small farmers 108e dramatically in this 
case. Thus , tho \J gh large farmer tecnnology has l1ttle t0 recomu:end 
it , leav主ng consur.ers sσmewhat worse off and sma!l far白er s: very r:uch 
worse off compare社 to scale ne tJ tτal technology , the sliarp equi ty 
trade-off between snall fanl1 eγs and poor consumers with smal1 fa口r

biased technolo f,Y, confronts equity oriented policy maker民 W主 th a 
difficult choice. 

主坐監豆豆

Visiting ecoromists from El Sa1vador , Mexico and the ~etherl ，是nds

completed tra主nin罕 internships at CIAT , Pa1扣ira ， while student theιes 
were supervised in Co10mbia and Guatemala. A special workshop on 
economic analysie was conducted in Costa R主C遜 while tr發生ning in 
economic suγvey techniques , $urvey ana1Y5is , 8r.d budget 主ng formed a 
major paγt of an-fa rt:1 reseaγch cours"~ conducted in Colombia , Costa 
Rica , E1 Sa1va~or ， Kicaragua and Peru. 
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19自己}PERSONNEL (位ecerrIV. 

PROGRAM tEADEP 

Dnvid Allen , PhD , Plant Pntholo皂y ， Regional Coordinato了， Southern 
African Bean Project (stationed in Arush袋， Tanzanía)~ 

Stephen B~使be ， PhD , Plant Bree廿主們 1月

John Bowma叭， PhD , Plant Pathology , Central 
(stationed in Costa Rica) 

Cesar Cardona , PhD , Entomology 
Jere缸n

Krista C~ Dessert , MS , Nutrition , Great l...àkes 
(stationed 主n Rubona. R,,,anda) 

Micbae1 Dessert , PhD , Plant 聽reedin騁， Great Lakes Béan Project 
(stationed in Ru忌。Y珊， Rwanda) 

Guillermo E. Galvez , PhD , P工ant Patholo時y ， Re車iona1
Central 直merica Bean Project (stationed in 5aη 
Rica) 

Wi11i Graf , MS , Agronomy , Gγeat Lakes RI'an Project 
Rubona , Rwanda) 

Theodora C. van Herpe犯， MS , Econo前 ics
Ju是ith Kipe-Nolt , PhD , Microbiol。在于
Roger Kirkby , PhD , Agronomy , R們gional Coordínatú霄， Ea台t

Project (statione話 in Ethiopia ì 

Jul1a t. 哀。rnegay ， Pl，盟， Plant Breedin~ 
Alain Ma如此，在grono昆y ，的. CJAT 峙的loux Project 
Franc主忽co J. }!oral 兮兮， Ph口， Virology 
Silvio 宮~ Orozco , 阮忠 Agγon。那y ， Central America 早ean Project 

(stationed in \'uatemala City , Cuatem"l, al 
Doug工as Pachíco , Ph口， Economics 
Marcial Pastor-Corrales , Ph忌， Plant Pathology 
Veronique Sch甜it ， MS , Associate Expert , FAO 
Shree P. Singh , PhD , Plant Breeding 
Barry Smithson , Ph話， Plant Breedin臣， Southern Africa Bean Project 

Cstationed in Arusha , Tanzanial 
Michael D.τhun息， PhD , Agtoncmy (stationed ðt CNPAF , \'01ania , Brazil) 
Joseph 前. TohI帥， PhD , Plant Breeding (Postdoctoral Fe110w) 
Peter Trutmann , P帥， Plant Patholo跤， Great L泌的 Bean project 

(stationed in Rubona , Rwandal 
Joachim Voss , Ph丑，在gronomy~ Great l..akes Bean Project 

做lbona ， Rwanda) 
Oswaldo Voysest , Ph口:; Agronomy 
Jeffrey White , PhD. Plant Physiology 
Jonathan Wool1ey , PhD , Agronomy , Cropping Systems 

AIDerica Bean Project 

Coor挂 inator ，

Jo諮e ， Costa 

in 

African Bean 

(stationed in 

Bean Project 

(stat主。當時往

Entο1:'010窮y ，PhD , Schoonhove泊，Aaγt V8n 
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Mauricio Casta伍。， In囂. Agr. , V1rology 
Jose Ariel Gutier主忽皂， M.Sc. , Plant Breed 主認真
Pablo Guzma訟，麓. Sc.. Pathology 
Nohra Ruiz de Londoño. In惡. Agr. , Economics 
Carlos Adolfo Luna. 就 .Sc. ， Economics 
Jorge Orteg~龜，班. Sc .• Agronomy 
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Reseaτch assistants 

Beltra袋. Jorge A. Ing. Agr. , Cropp主ng Syste紛s.

Cajiao , César. lng. Agr. , Plant Breedin島﹒
Castillo , Jesús A. Ing. Agr. , Phys宜。logy ﹒
Chavarro , Carlos Francisco. Ing. A露r. ， Office of the Coordinator. 
Corté怠， Maria Luisa. Ing. A窮r. ， Entomolo臨y.
Duque , Aurora. In缸. Agr. , Microb101ogy. 
Erazo , Oscar. Ing. Agr. , Agronomy. 
Frenc , Grace. 有utrition1s史， Nutr1tion. 
Guerrero ，否1aria del Pilar. In息. Agr. , Economy 
Jara , Carlos. Ing. Agr. , Plant Pathology. 
l.areo , Leonar品O. 訶utritionist ， Nutrition. 
López , Yolanda. B101. , Breedi位草﹒
Mardne玄，詩e190玄1. Ing . Agr. , Agrono習'y.
蚵ontes 是e Oca , Gustavo. Ing. Agr. , Agronomy. 
接ontoya ， Carlos Aníbal. Plant Patholo車?﹒
Nie恕 se鈍， Andrea. M.Sc. , Virology. 
Ocampo , Gloria lsabel. Bact. , Microbiology 區

。choa t 工van. M.Sc. , Breedin囂，
Pino , Car1os. In皂. Agr. , Physiolo草y.
Posso , Carmen Elisa. B101. , Entomology. 
Prager , Martin. fn軍. Agr. ，主gronomy.
可uiroz ， Jairo. lng. Agr. , Breedin息﹒
Santacruz , Diego. In囂. Agr 帥， Agronomy. 
Tejada , Gerardo. 互諒g. Agr. , A草rono輯y.
Trujillo. Fernando. Ing. Agr. , Cropp主ng Systems. 
Urrea , Carlos. 工ng. Agr. , Breeding. 
Valderra瓢a ， Hernando. Ing. Agr. , Economy. 
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APPENDIX 1 閹 LIST OF COLLABORATING 
INSTITUTIONS 

Caribbean Agricl且ltura1 Research 
Development Institute , West Indies. 

CARDI 

Centro 血gronó啞ico Tropical de Invest主
gación y Enseñanza , Costa Rica. 

CATIE 

Collaboration for Development in Africa. 

Recur怠。s Geneticos , Centro Nacional de 
Brazil. 

i
1
1
2
1
1
1
1
1
5
!
1
4
1

、
A

CDA 

CE有ARGEI這

Colombia. 

Centro Nacional de Tecnolo自{a Agropecuar主a ，
-San Sal vado言， El Salv是這是or.

Centro 1位ternaciona1 de Caf屋，CENICAFE 

CE有TA

Centro Norte 是e Desarro11o , Centτo Sur 桂e Desarrol1o , 
Dominican Republlc. 

CESDA - CE時DA

Consultative Group for Internationa1 血gricultuτa1

Research , New York , New York. 
CGIAR 

and Tuber Roots Pulses , Course Grains , 
Crops Center. 

CGPRT 

Centro de Investigación Agrícola der 
Baj ío J 沒嘉xico.

CI血B

Centro de Investigación Agrícola del 
Golfo Centro , 但是~x1co • 

CI主GOC

Centro 社e lnvestigación Agr!cola Norte 
Central. M產xico.

CIANOC 

Centro Internacional de Mejoramiento de 
Ma!z y Tri囂。， M互xico .. 

CI紛1:YT

毛主組a ，1a Papa , 1nternacional de Centro 
Perú. 

CIP 

Costa Producció鈍，Consejo Nacional de 
Rica. 

CNP 

e級 Arroz e Nacional de Pequisa 
Br是至zi 1.

Cent玄O

Feijao , 
CNPAF 

Centro de Investigación y Promoción 
Agropecuario (1 and 11) , Per任.

CIPA 
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de Pesquisa Agropecuaria de Trópico 
Brazil. 

Ce位tro

Umi桂0 ，

CPATU 
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、CRSP Collaborative Research Support Pro草ra餒， Tanzanía 
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D1GESA Dirección General de Seτvicios Agropecuario蜀，
Guatemala. 

DR1 Desarrol工o Rural Integrado , C010混bia.

EEAOC Est. Expt l. A皂rícola Ob主spo Colombre侈，
Brazil. 

'‘ E班BRAPA Empresa Brasile圭ra de Pesquisa Agropecua明
ria , Brasili!章， Brazil. 

EMCAPA Empresa Capichaba de Pesquisa Agropecuaria , 
Brazll. 

EMGOP主 Empresa Goianía de Pesquisa Agropecuaria , 
Braz i1. 

E技PASC Empresa de Pesquisa Agropecuaria de Santa 
Catarína. Brazil. 

EPABA 詛mpres(學 de Pes有ufsa Agropecu發ria de Bahía , 
Brazil. 

轟

ESAT~ Escola Superior de Agricultura de Lauras , 
Brazi1. 

FAO Food and Agriculture Organization of the 
United Nations , Rome, 1ta1y. 

FEDECAFE Federació白質acional de Cafe t:eros , Colombia. 

工APAR Fundacao Inst生tuto Agropecuario de Paraná 
Brazi1. 

工主R Internationdl Agricultural Research. 學

IARC 工nternational Agricultural Research 
Ceuters Network. 

IBPGR International Boa玄d for Plant Genetic 
Resource臂， Rome , 1ta1y. 

ICA Instituto Colombiano Agropecuario. Colombia. 

ICARDA International Center for 主gr主cu1tural Re巴earch
in the Dry Areas , Beirut , Lebanon. 

ICTA lnstituto de Ciencia y Tecnolog!a Agr!cola. 
Gm全temala. Cit，章. Guatemala. 
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Instituto de 1nvesti草aciones Agricola Pana
meñas , Panama .. 

ID1AP 

F',, 

Inst主 tuto Intera訟ericano para 1a Cooperac主ón
Agrícola , Costa Rica. 

IICA 

lnternational 主nstitute of Tropical 
A惡riculture ，詩iger圭a

IITA 

Instituto 益e Nutrición de Centroa甜érica y 
Pana阻霆， Costa Rica. 

INC血P

九

g
e
b
u

學

In翁 titut Nacional des Etudes es Recherches 
Agrícola扇， Zaire. 

1NERA 

1nvestigaclón Instltuto Naciona1 de 
Agrícola , Perú. 

1NIA 

4 

1n終 tituto Nacional de lnvestigaciones 
Agropecuarias , Ecuador. 

lNIAP 

1nstituto 時aciona1 基金 1nvest生gac主。τles y 
Pro點。c主在n Agrar圭a ， Li血a ， Perú .. 

INIPA 

Institut 現acional 是e Recherches 蟲龍ronol說i司ues ，

Gua往是這 lupe.

互幫RA

Instituto 1可 aciona1 de Tecnología Agrope
cuaria , Mêxico. 

1NT且

FBAJS1

, 
Instituto Naciona1 de Tecnología Agrope翩
cuaria , Argentina. 

INTA 

Instituto Nicaraguense de Tecnología 
Agropecuaria , Nicara孟ua.

1NT血

Instituto de Pesquisa Agropecuaril章，
Perna冊:buco ，車razil.

IPA 

Brazil. 

Institut de Scie宮lces Agronom圭ques du 
E羽rund笠， Burund i. 

Instituto 是e Pesquisas Agronó亞主cas ，IPAGRO 

ISAB口

有

Institut Scientifique et Agronomique du 
Rwanda , Rwanda. 

ISAR 

Internationa1 Service for National 
Agricultural Research , The Hague , 
Netherlands. 

ISNAR 

Tuinbouwgewasse說，lnstitut Verede至in囂，
The Netherlands. 

IVT 
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話VRS

ONS 

PCCMCA 

PESACRO 

SADCC 

SDC 

SEA 

SEARCA 

SRN 

UEPAE 

VISCA 

VICOS主
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萬ational Ve藍etable Research Station , Costa Rica. 

Oficina Nacional de Semilla銬， Costa Rica. 

Programa Cooperative Centroamericano de 
Mejora血iento de Cultivo也 Alimenticios.

Pesqu1sa Agropecuario , Brazil. 

Southern Africa Development Coordination Conference 

Swiss Development Cooperation , 
Switzerland. 

Secretl主ría de 囂stado de A窮r1cultura ， Do聽inican Republic 

Southeast 血sian 里egional Center for 
Graduate Stu垂y and Research 主n Agriculture. 

Secretaría de Esta益。是e Recursos 背aturales ，詩onduras.

Unidad de Execucao de pes哇uisa de 孟晶已主to
Estadua呈， BraziL 

Vi發ayas State College of Agriculture , 
the Ph主lippines.

Uτliversidade Federal de V圭cosa ， Brazil. 
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