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HIGHLIG誼TS 1984 

The Bean Pro車ram has had an act1ve year through 19惡毒 1t was 
the first year of operation without a senior staff vacancy since 
1979. The physiology po念tdoctoral po每ition WaS filled at the 
sen10r staff level , and the microbio1ogy vacancy was fi11ed at the 
postdoctora1 1evel. 

The achievements of the pr。在ram can best be su祖鵬arized by the 
conc1us1ons reached at the lnternationa1 Tr1als Workshop conducted 
at the endαf 話。vember. 1n this wo室kshop ， for the first t1盟e

natlonal pro惡ra亞 sclentists were un1te是 from the network 1n Lat1n 
蟲蹄er1ca ， with those from the network 1n formation in easter綠 and 
southern 主主室主ca and the Middle East. A lively interchange of 
experiences. 四ater1a1怠. methodologies etc. took p1ace and a great 
step forward was ma是e in the expa益sion of the network. 

The conc1usion was drawn that nearly a11 Latin American 
nat10na1 pro草ra觀念 have 1dent1fied materials superior to co酷mercial
cultivars. There were , however，車reat differences among national 
programs in the success of promotlon of the new techn010gy to 
farmers. Guatemala , Costa Rica , 在當車entina and some states of 
Brazil have been successfull. Others much 1ess so , an岳 long

discussions centere是 around the issue of promotion of new 
technology. The workshop concluded that lncreased on-fa主盟 testin惡

involving extension agents (and 級eed product10n) was the challenge 
for the future. A1 ternat1ve1y , due to lack of on刪far睡 research ，

(OFR) , research scient1sts may have 發e1ected var1etles wh1ch did 
not fit far聽ers" nee挂念﹒ The first OFR trainin惡 course carried 
out in CIAT in 1984 (12 participants) and to be conducted in Peru 
in 1985 are timely events to respond to tho悠悠 needs. The s1祖ple

farmers' quest10na1re developed by the Econo觀ics ， an品 the OFR 
resea芝ch sections in the Central 血merican an益 Great Lake projects 
a11 are seen as ad是ltiona1 ways to respond to 1dentif1ed needs. 

Germplas鞘 improvement remains 0玄le of the program' s most 
i回.portant activit1es. The prime source for genetic var1ability 1s 
the gene bank , cur玄ently composed of 35 ,000 access1ons , of which 
19 ， 3日 3 have been increased. Thls year 1 ,865 accessions were 
adde社 The bank 1s an act1ve resource for genetic variab111ty for 
both national and internat10nal pro島rams.τh1s year , over 14 ,000 
seed sa觀ples were shipped from the bank. 

W1th an increasing numbe玄 of bank entries used in genetic 
improvement programs and to efficiently store. retrieve and use 
information on cr08ses and derived 工ines an Integrate是 Data

Mana草ement System (Relstional) , lDMS/R , 18 be1n串 developed. A 
database 1s 80ught which 1s as s1耳ple as poss1ble. Currently , the 
detai1ed structure has been developed. 

character Development 

Deve10pment of 1ines with BC被V non-I-gen傘 or protected 
I-gene resistance was great1y increased f0110wing network 
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expansion int。在frica ， where the necrotic strains of BCMV are 
pre蓮。四inant. 留怠工工 over a hundred lioes which are blackroot 
reslstant have heeo developed an是 severa1 hun是red índividual plant 
se1ections made to rapidly solve this constraint to testing 
i激proved 草er觀plasm in many areas io Africa. 

The EP 1s routinely evaluate是 for quality factors and large 
d1fferences among the color groups have heen apparent. The g玄。up
of Central 蟲晶erican reds has a problem of hard seed deve10pme紅色，
and the cli訟bers are 10w 1n proteio; 00 the avera車e the small 
white-seeded lioes are 3.5% hi在her io proteln than the sma11 red 
c l1mbers. Studies are underway to determine the effect of the 
production environment on quality factors prior to initiatin藍
藍enetlc lmprove臨ent actlvities ln this area. 

時i主h the na西1n霉。f a postdoctoral scientist the level of 
research on nitrogen fixation was brought back to normal. 自hile

RIZ 1ines perfo主m we11 in international trials , col1aborative 
resear，手法1 w1th 哀。thamstead Experi鵬也t Station (Great Britain) on 
the N~~ isotope dilut10n method was initiated. This research 
should provi是e information as to whether RIZ lines are outstanding 
because of inc玄eased N fixation or from other factors. 

前ith the namin囂。f the senior 議taff physiologist , much needed 
1nformation on drought tolerance and y1eld potential 1s generated. 
It appears that the main 聽echan1sm of drought tolerance 1n 
CIAT“ Palmira characterized by 品eep 9011笛 1s based on 這epth of 
rootin皂， a factor which does not occur in CIAT-Quilichao where 
high Al content 1n the subsoi1 , prevents deep rooting. Greatly 
increased emphasis was placed on the deve10pment of early maturin皂
lines. The yiel卓 per day of early l1nes appears to be equa1 to 
that of late maturing lines , however ，直reat variabil1ty among 
genotype發 1s ob紛erve忌 Lateness ， not associated with problems of 
a垂aptation ， has not yet been encountere這 in progra鵲皂ermplas訟.

The co棚on bacter1al b11ght (闊的 resist捕ce derive是 from 主­
acutifolius in XAN 15雪. 160 an社 161 is prov主垂in草 new an挂 high 
leve1s of res1stance use是 in varieta1 i臨provement. Resistance 1s 
additive , and may be ba約8位混ainly on three recessive gene翁﹒

characte玄 Deployment

The VEF-EP-IBYAN testin草 scheme further evolved t:h主ough 1984. 
Current1y , the V在F i5 mostly assemb1ed fro給 p主e-VEF data (VA 當
Vivero de Adaptac1on) collected by network scientists in the area 
for whlch the lines were bred. This scheme provi是es the nationa1 
programs with more materl，主1s to test for local adaptation to 
climate , soi 1 an通 dlsease pressure. Lines are coded after goo挂
performance 1n the ta芷皂et area and these lines form the VEF. The 
VEF therefore integrates these separate breedin在 efforts and 
provides further disease an這 insect resistance data. Simi1arly , 
the EP and IBY主N are partly assemhle是 by national program 
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scientists for some color 草roups. \丑len national progra租s have 
received segregating populations the1r selections also enter the 
VEF. 

The Latin A血erican network has developed superior germplasm 
for pro怨。tion. Great pro草ress has been 啞ade in the 至levelop訟ent of 
better and more stable co10rs for Centra1 主merica. The challenge 
will be to develop a wider range of maturity ln these materia1s , 
especially with respect to earliness. In other difficult color 
臨roups 誰any 1混prove是 lines are now available , such as 1ar草e

wh1te' 怒， yellow啦grained Canar10s an垂直zuf rados , and Andean and 
African grain types. 

Network Develop那ents

The G玄eat Lakes Project in Central Africa has passed 1ts 
first fu11 year of activity. Much superior ger舵plasm was ma這e

available , and throu缸h the anthropologist a better un尋erstandin惡
was developed of far臨終rs' treatment of mixtures and how research 
can respon挂 to them. The fi玄移t 1ìne , IC主 Pa1mar , now ca11ed 
Rubona 5 , reached advanced stages of national testìng 1n Rwanda. 
The p宮。ject has a180 started to 1ink w1th 揖any 社evelopt蠶ent

projects 1n the τeg10n • 

Forru進 1 committment for fundìn話 was obta主ned for the East 
Af宜1ca proj ect an社 the f1當st 診cientist 1s stat10ned 1n Thika , 
Kenya. Follow1草草草 the 草enetic improvement of large , white-seeded 
types (Alubia) a nursery for West Asìa , North Afric缸1 Adaptation 
of 95 selected 1ines was sent to seven countrie街 1n the region. 
τhe nursery was planted in five 10cat10n5 in Turkey and 16 lines 
are being mult1p1ied for re車iona1 y1eld trials. 

主dopt1on of New Techno1o草γ

τhrough decentralize這 selection 在enetlc i回provement has been 
made more efficìent. 茲any 11說es are cur玄ent1y in pre工imina玄y and 
regional yiel這 testing. Again this year , new varieties we玄e

released (τable 1) • 

Previous varieta工 relea忽es have 1n SOme cases resu1ted 1n 
farmers' adoption and large scale co臨抽erc1a1 use. 工n other 
case怒 released varieties did not reach Com且erc1al importance. 
Detai1ed 1mpact stud1es have shown that in Gosta Rica , Guate臨怠工a
and 主玄gentina adopt1on rates of the new va玄ieties
by farmers are hi惡h • 
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Table 1. Varietal 竄犯leases in 1984 

Country / 

institution 

Brazíl 

EMGOPA 

EPABA 

PESAGRO 

Honduras 

SRN 

Line Name 

A 295 EHGOPA-ZOl-ouro 

EHP 86 EP血BA-l

BAτ58 XODO 

BAT 873 Grande Río 

BAT 904 Ipanema 

BAT 304 

Capixaba precoce 

us“ 10再 Espe玄anza 4 
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THE PROGRAM 

τhe objective of the Bean Pr。在ram 18 to 是evelop ， 1n close 
collaboration with national programs , technology that wi11 
increase the production an這 productivity of beans. 

The princ主pal bean producer i8 a 8mall farmer with limited 
capital 社室主d little access to credit and extension information. 
Bean yields are 10w and are sta草nant in 盟ost countries. The main 
factors responsib1e for the 10w y1elds a笠色 the h1gh disease and 
lnsect pressure from which the crop 凱， ffers; 是rou草ht; 10w plant 
densi ty (to av01社 disease pressure); and far臨ers t reluctance to 
use 主nputs to avoid r1sk or 謹ue to lack of access to these inputs. 

Therefore , the b位an team concluded , that it shou1d prioritize 
bree品ing for 攏。re stable , higher-yielding beans , by developi衰草

rnu1tiple disease and pest r包slstance gerrnpla8rn with increased 
tolerance to drou惡ht. Lon草er term ob j ect主ves include: tolerance 
to moderate1y acid 8011s; 1祖proved genetic ability for symbiotic 
nitroge綠 fixation; and to increase yie1d potentia1. 1巫 師盟問ry ，

the bean tea眼 considers that the key to improved beau production 
i8 au improved variety. Once superior rnore stable yiel通1n惡

varieties are available , farmers are expected to re.事pond w1th 
improved agronomy. The tear琵 deve10ps scale neutra1 technology , 
p08sibly biase吐 towarð small farmers • 

New bean var1etie8 , not on1y must b發 superior yie1ders at the 
farm 1eve1 , but a150 田ust have the proper seed size and seeð coat 
color , and they must fit into farmers 'product1on syste混s which 
often include maiz in direct association or re1ay cropping. 

As the Bean Prograrn must breed for I益any cropping systems and 
ec010gica1 zones , lt is evident that a decentrallzed breeding 
program 16 neeðed in which nat10na1 programs must p1ay an 
important ro1e 1n 社eve10ping new varieties. This can on1y be 
achieved throu惡h a concentrated training effort. Hence trainin惡
i5 the second most important activ1ty after va玄ietal improve聽聽nt.

Genet1c improvement activities are divide挂起y production 
region (which automat1cally inclu是es a separat10n by co1or and 
see是 s1ze group兮 priority 挂 lsease complexe筍 and often by 
cropping syste器) .τherefore ， whi1e the progra誼 breeds for a 
comp1ex set of requ1rement8 as a whole , only a subset of 
productiO\l constra1nts 16 attended for each production region. 

Genetic variabi1ity for 為pecific tralts in beans is genera11y 
not expressed at sufflciently h1gh 1evels to solve production 
constraints. Therefore , each breeder , not on1y develops cultivar發
but also cooperates with particula玄 discip1ines to develop 油aximurn

leve1s of character improve臨ent e.g. , for bean go1den 諧。saic virus 
(Bill仇T) res i 終tanc旬， drou在ht toleranc色， bacterial bli在ht resistance , 

leafhopper tolerance , A怨cochyta leafspot resistance , ability to 
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f1x nitro草e泣， h1gh yiel垂 potent1a豆 architectural trait紹 etc .. 
Lines with hlgh levels of speclfic tra1t exp玄。ssions
are then used to obtain multiple factor reco珊binants 1n the 
cult1var 1mprovement act1vit1es. 

Once a newly 是eveloped 1ine from the 1訟.provement p宮。草ram 18 
found superio玄 and unífor也 in character eχpression ， plant and 
grain type an拉攏aturity ， and is resistant to BCMV , it enters the 
f1 rst uniform Evaluatlon Nursery - the VEF. ln th主s nursery , 
approximately 1 ,000 entries are evaluated for disease and insect 
resistance and a益aptation to 草he Palmira and Popayan environments. 
Superior entries 臨ay enter a草ain into the crossing blocks as 
parents , 1績。ve to national pro島ram nurseries and/or 租ay pass to the 
second stage of evaluation the Preliminary Yield 1當ursery ， EP , 
which typically contains about 300 entries. Disease resistance is 
confirme是 1n th1s nursery , and many other eva工之lations are 磁ade ，

includ1ng yiel益 (under h主gh and low input conditions in Palmi笠a
and Popayan) , 當前fixation ability , and see這 quality evaluat1on. 
Specif1c evaluations for some characters are done outside 
Colombia. Part of the VEF and EP nurseries (w1th grain types of 
specific 1nterest to a particular national program) is provided 
upon request. 

Approx1mately 60 of the best 11nes of the EP advance to the 
Internat10nal Bean Yield and Adap t.ation Nursery (IBYAN) to be 
evaluate社 worldwide. For each successive nursery，的eed 1s 
p室。是uced 1n spec1al plots under carefully controlled con是1t10ns to 
ensure that the seed 18 d18ease-free. The entr1es 1n each of the 
three nurser1es are chan惡ed each year on January 1. National 
p玄ograms are encouraged to include their best hybrid 11nes 1n this 
open testin莓， proce挂毛主主念 thus prov1是ing horizontal transfer of 
germplas臨.

Before 1nternat1onal shipl弱ent the seed health laboratory 1n 
the Genetic Re翁。urces Un1t samples ger血plas翎 to ensure that 1t 18 
free of seed盼borne pathogens and viru扇es.

Followin草 intensive train1ng efforts the 1主enetic improvement 
activit1es are increas1ngly 卓ecentralized. Currently , the VEF for 
many pro挂uction areas 18 selecte益 based upon evaluation of the VEF 
candidates in these area詩﹒ lt prov1des nationa1 programs w1th 
瑚lch more mate玄ia1 ， and selection fo玄 local adaptation 1s 
explo1ted. 

From the above philosophy and practice , it 1s clear that the 
Bean Program stron草ly emphasizes varietal improvement , and 
cons1ders that improve益 a在ronom1c p言actices are best researche是 at
the national pro草ram level and should be i祖plemented when a new 
var1ety 19 ava11able. lnstru祖ental in this concept are the 
cropp1ng systems agronom1st (onψfarm research) and the economlst , 
who 1nsure that the bree是er悠 are faml11ar w1th the system紛 1nto
which new varieties mu綠草 fit. ln a是ditlon ， they adapt 
methodolog1es of on-far磁 research so that national programs 
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develop su1table agronomy around new varietles 1n specific 
re草10n8.

1n specific re皂10n8.

After genetic improve觀ent ， the program has 惡iven hi惡h

priority to training. Self-reliance in research at the national 
level is the eventual goa1. Fu宮thermore ， the diversity of 
cropping systems , production constraints and consumer re屯uire訟ents
訟ake it impossible for CIAT to attend a1工 concerns. The resu1ts 
of training for self腳reliance 1n research are beco亞in草 vls1ble and 
show an evolution 1n the progra妞 's training strategy. For 
exa'祖ple:

(1) previously the VEF was exclusively a CIAT nur發ery ， now it i8 
often formed followlng selectlon at the pre-VEF stage in 
major production areas. 

(2) Decentralize是 se1ection from the Fo generation on , 1s 
becomin喜 increasing工y important. 

(3) CIAT“ hosted courses are being replaced by in鯽country courses. 
(4) 趣。n-farm research network is bein草 deve10ped through an 

intenslve trainin皂 effort • 

The team expects that with postgraduate trainin皂 through

leadership and experlence , the natlonal programs will develop to 
such a 1evel that the network becomes a mutually dependent 
collaboratlve research program. This network has traditional1y 
been limited to 1晶 tin Ame玄ica ， however. since stationlng the first 
bean scient主st 1n Africa in 1983 , network expansion to this 
continent has beco訊e an important objective. The first 誼。dest

effort Was 1n1tiated to include the Mi益是le East 1n the bean 
research network • 
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1. Bean Germplal學m Activities 

1. Germplasm col1ection , multiplication , evaluation an益
distribution 

a. Germplasm acquisitiot1. 直通通itional germp1asm has been acquired 
from 21 countries throu草h do鈍ations of nation品1 prog];ams and 
from co11ecting expeditions funded by the IBPGR-. The 
number of materials intr，恥luced durin車 1984 tota1s 1576 
accessions of P. vu接笠些 and 289 acce扇sions of other 
聽些單扭呈 species (Tab1e 2). The collectin在 expedition 
efforts w111 continue 留ith emphasis p1aced on wi1d ancestral 
and non-ancestra1 forms a8 we11 as on germplas訟 of the other 
cu1tivated species of the 霞enus.

b. Status of the Phaseo1us germp1as盟 co11ectior1. The col1ection 
of Ph終堅拉車 has reached a total of 34 ,312 acce帥io閱 (Tab1e
3). Of these 89.0% corresponds to P. vulgaris , 7.0% to P. 
lunat峙， 3.5% to P. coccir時間， 0.6% to P. ac叫folius añd 
口rtõ wild 霞的是泣古有百d"Speci甜﹒ Likëwi否?話%õf the 
total germplasm received 80 far has been increased and is 
avail墨色1e for distribution. 

c. Description of the available P. vulgaris ger訟早 1as租 To

measure the genetic variability of the 互之 唸垃虫主主 germpl認m
and its geo器官aphical relationship谷 an intensive search ha零

been done for infon盈ation on where the 草ermplasm ori惡 inated

of those mater1als already increased an益 held at CIAT. Both 
the 是onor co咀ntry and the origin were compared with two 
important characters in co給姐姐n bean翁 seed size and growth 
habit. 

The avai1able data shows that 贅。rth A且erica ， Central 且誼erica and 
Europe sre the major donors of germplasm totalling more than 7岳% l..of the 
sccessions incressed 80 far. However , when the origin- wss 
considered , both 訝。rth A血erica and Europe sccounted for only about 1 草草
of the 草ermplasm ， while Central A血erica an是 Andean South 且merica

appeared as the 認ajor contributors with a previous ori草in of about 54% 
of the common bean germp1asm (Figure 1). This notorious change , 
particu1arly for Central America , may reflect the 主題erican ori草1n of 
Pbaseolus an挂 its 忽ubsequent di8persion to other sreas through germplasm 
exchange. 

a 

b 

Appendix 1 list怒 associate這 centers and institutions. 

Origin , in 豆，扭扭竺is germplasm , refers (when po品的1e) to where 
the materials have been bred or co11ected. In some instances that 
informat1on 18 not traceable , therefore , the first known source 18 
included. 
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Germplasm introduce是 by the Genetic Resources 2. Table 

198再.Unit during 

of accessíons 單o.

Other 

Phaseo工us

一
的甜師1盼到垃泣起Country 

6 益Belg1um 

草hutana 5 32 司F

55 177 Brazi工

29 Chlle 

1 11 Colombia 

165 273 Costa Rica 

13 

13 

Ecuador 

Guatemala 

New Guineaa 
13 

3 50 詣。lland

1 

100 

72 

Hun惡 ary

Italy 

Kenya& 

看，

72 

43 130 Mexico 

1 訶icara惡ua

岳134 Peru 

5 Puerto Rico 

2 

356 

Dominican Republic 

United States 

Z部nbiaa 83 • 
在

28宮

4 

1576 

ziZIbabwea 

Total 

IS 

a IBPGR collecting expeditons 

• 



Table 3. Status of the Bean Collection he1d at the CIAT 

Genetic Resources Unit as of Decernber/84 

No. of accessions 

Species lntroduced Increased8 

P. vu1saris 2誓，車76 17 , 723 

P. vulgaris wild ancestors 34有 3在4

P. 1unatus 2 , 527 655 

P. lunatus wi1d ancestors 岳 3 40 

P. coccineus subsp. cocci前us 779 234 

P. coccineus subsp.p01yanthus 400 會岳

P. coccineus wild ancestors 56 5 

P. acutifolius 132 113 

P. acutifo1ius wi工挂 ancestors 50 50 

Wi1d non-cultivatεd 

P. anisotrichus , P. f11主 formis ，.

去-salactoides ， P. 微icrocarpus

P. metcalfei , P.pedicellatus 

主-p01ystachi時，去， parvulus ，

P. ritensi毯，. P. wrightii 85 34 

TOTAL 34 , 312 19 , 303 

a Available for distribution 
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Previous origin 

持直 = 呵。rth America 
C且= Central Ameríca 
S主= South Ameríca An巷的an
SN = South A揖erica Nonω主ndean

ER = Europe 

Figure 1. 

AF = Africa 
AO = Asia - Oceania 
ME = Middle East 
? = Unknown 

Compari揖n of the P. vuJgaris 華曾mpla鍋蛤叮揖喝. its pr，剖ious origin. 
IAvailable germplasm攤點。fO概揖mb軒您的，

發 167位9 accessions availa忌le. 智主主是 ancestral forms not inclu通e這.
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A1though CIAT has not yet direct1y received germplasm from the 
Midd1e East , this region is we11 represented (8.0萬)， however , the 
real origin of these materia1s 18 泣。 t known. There 1s no 
information at a11 on the previous or rea1 origin of a1斑。st 9% of 
the P. vu坦位主s germp1asm. 

The above distribution suggests that a 8earch for more 
deta圭led informatíon on the real origin i8 needed to e1ucidate the 
truly secondary centers of díversity a8 we11 as to establish the 
path of germplasm exchange , 50 that future areas of col1ectin皂 can

be chosen more precise1y. In the meantime , it appear戀 that the 
Caribbea說， non-Andean South 主merica ， Africa , Asia-Oceania and the 
Middle East regions have a 10w germp1asm representation and perhaps 
collecting efforts need to be carrie是 out in those re在ions.

全正主拉丘 The proport圭on of the three see挂 size groups 
within the available germplasm of K. 主且能已主(l晶， 769 accessions) 
sho句，終 a similar proportion of 38% for small and me是ium-size seed 
while the large types appear with 24% (Fi草ure 2B). 設1e 惡eographical

distribution for ori車主n of the three conventional seed sizes (劉nal1
for 1esB than 25g per 100 seeds , me注 1um and large for over 在位皂 per 
100 seeds) shows that the 8ma11 ones co阻e mostly from Central 
紅nerica (53%) followed by Andean South 公蠶食r1ca (13%). The other 
regions have a 101.' representation. For the medium seed size 
(between 25 to 40 per 100 seeds) , again Central 主題erica appears as 
the major contributor (37立) while , Andean Sou th America and Europe 
add up to almost 25%. (Figure 2車) • 

There is a substantial chan草e in ori直in for 1ar缸e-see挂ed
types. Andean South 品merica provided 28% of the large-seeded types 
and has the highest representatio泊. fol1owed by Europe with 22% of 
the germplasm (Fig口re 2A). The8e results seer發 to be correlated 
with the geo草raphical distr1bution of 惡rowth habits. 

Growth habit. The percenta囂的 of 草rowth habits (Fi惡ure 3) 
show the type III wi.th the highest representation in the avai工able
ger甜Iplasm with 3ι%. while type IV and type 1 show percenta草es
between 22-26%; type II is the least frequent in thi終 germp1as種

group with about 13%. The growth hab1t of 3% of the materia1s has 
not been recorded possibly due to adaptation problems (Figure 3A). 
The geo串raphical distribut10n for origin of types sho句，每 that Europe 
has bee室主 the highest contributo玄 。f type I (33克). followed by 
An吐ean South America (13%); there is a s1臨i1技r percentage of 
materials w1th unknown ori草1n. Central America a1so has 咎。me

representation of the type 1 (10%) (Figure 3B). 

For type II , Centra1 America 18 the 祖ajor contributor for 
origin (with about 50%) while Andean and non-且ndean South America 
a是挂毛主P to 31%. Type II see.甜s to be derived exclusively from these 
reg10ns since the percentages of other regions are very low except 
for the unknown ones. Type III has a similar distribution as type 
工豆. in which Central America i為 again the major provider (47文) for 
origi泣， however , the Middle East provides an appreciable percentage 
(1 0克) of this type. 
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The 斑ajor contri忌utors for the climbing type lV are Central 
America with 43% of the total germplasm, fo11owed by Andean South 
America with 1 惡%. Surprisingly , the Midd1e East and Europe 
provided rather high percentages (7“華豆) of this 草rowth habit. 

By co祖bining the info玄盟ation on geographical d主stribution of 
seed size an是 growth habit the possibility 1s su!串串ested that the 
large-seeded types h，基ve two main sources; type 1 coming fro!越 Europe

and Andean South America , and type IV com圭ng fro磁 Andean South 
Amer1ca. The 8mall and medium-seede是 types apparently are II~s and 
III~s from Centra工具起er1ca. Some of medium size accessions of type 
I 租ay come from Europe • 

These general conclu8ions need further confirmation when seed 
coat color w111 be taken into account and more informat1on on the 
real or1車 in 1s gathered. With these morpho昀agro訟。mic data the 
definition of the truly secondary c能nters of d圭.versification of the 
specie發 and of the genus will be more readily discernible. 

d. 0ther species of Phaseolus. Through the increase of the 主-
2臼拉盟主 col1ect1on in mesh cages more than 200 制cessions

have been processed. Likewise , a more intensive 
characterization- eva1uation has been started in the the 
pu笠suit of germplasm with resistances to the 阻ain lim1ting 
pests an是社iseases of P﹒盟亟位i主 80 that breeders can use 
them in their crossing sche甜es. This characterization­
evaluation 18 being carried out in cooper，通 tion with the 
University of Ge咽blou玄 e

• A comp1ete cheracterizatlon of most of the P. acutifo1ius 

• 

• 

col1ection (166 accessions) is un是erway at two locations (at 
800 and 1000 msl). It includes both the cultivated forl路 and

the wild ancestral types. This study wil1 identify most of 
the 串enetic

var主法h主1ity available in this species. 

The P. 扭扭住~ germplasm , 1s only being increased and 
assembled. A project to characterize th1s col1ection 18 planne桂 for

the near future. 工n the process of increasin在 the collection some 
adaptation data have already been taken which help in the selection 
of materials for distribution • 

e. Seed distribution. Attending the r含有uests for 在ermplasm
cont1nues as a dynamic actlvity durlng 1984. A total of 在 1

requests fro漲 27 co叫ntries were received , adding up to a total 
of 2229 accessions dist玄ibuted. Likewise , a total of 11 ,995 
accessions were supp工 íed to the Bean Program this year (Table 
再) • 
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Table 4. 些笠旦控呈 bean seed distribution by destination 

during 1984 

自o. of 
Dest1nation Countr1es accessions 

Out發i述e CIAT 

North 蟲血erica USA, Canada 重7

Central Amer1ca Nicara皂ua ， Guatemal趟， 1 ,722 
Mexico , Honduras , 

Caribbean Cuba , Haiti , Dominican 112 
Republic 

Andean South America Venezuela , Chile , Peru , 120 
Colombia , Ecuador 

Non-An社ean

South A臨erica Ar皂entina ， BraziI 65 

Europe Englan逞， Hollan益， Bu工串aria 103 

France , Spain , Germany 

Asia - Oceania Philippines , Australia , 40 

Japan , China , Burma 

---------旬w_____四----

Sub-total 27 立， 229

CIAT Bean Tea鍛 11 ，會會5

TOTAL 1舟， 224
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Fígure 2A. 

e 

看

Figure 3A . 

• 

紛紛ium

38.3% 

。istribu斂。nof 紹ed 到zewíth臨 the 卸aílable P. 悶:阱，悔恨rmpla軒n.

(167嘗嘗 a棋海路ions， as of 。但.184).

Habit 111 
36% 

Dístributíon of the growth ha糾紛 withín the available P. 叫做'aris

germplasm (16769 acce時ions，的。f Dec.l84). 
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NA ~ North America 
CA ~ C脅ntral Amer1ca. 
SA South America And..n 

50 • }\ SN = South Am.rica ，哇。n-Ar惜時n

Small ER ~ Europe 
AF Africa 

斤叫\
AO ~ A.ia. Oc..nia 
島撞在= 紡織dl. E.st 
F ;;:;: Unknown 
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Figure 2B. Compari甜n of 會研mplasm sourCII 時， Prevíous origin of three see廿 sizes.

(A峰ilable 雪ermplasm as of D蛇emberlS呦，
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Figure 38. Comparison of germplasm source V5. Prevíous orígin of four growth 
habits. (Available germplasm as 01 DecemberIS4). 
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2. Germplasm Data Mana且@租ent

In January 198舟， a project was begun to imp玄ove the 
management of data for the Bean Pro草ram and the Genetic 
Resources Unlt. Previously , data were processed with a 
series of progra啞s written in SAS and FORTR直到 However ，
these pro草ra血s proved to be inadequate for the great number移
of tria1s and accessioT嗨 and consequent1y the amount of 
data from various sources that the Bean Program handles. 
Because of a lack of' standar是ization ， integration and 
centralization , fi1es of data were widely scattered and 
contained nume玄ous inconsistencies. Therefore , processing 
data , retrievin草 lnformation and prlnt主ng reports were 
dlfflcult , time-consumin草 tasks.

To overco'臨e these prob1em翁， a data 錢anagement 戀ystem

operat1ng with a centra11ze是 database wa發 needed. Data 
mana草包祖ent systems are designe垂 to facilitate (a) the 
detection of errors; (b) the enforce靈ent of sta泊在ards for 
both the format and the process1ng of 這ata; and (c) the 
retrieval of data 1n diverse for聽ats. A central databa穆e on 
the mainframe IBM 4331 computer was needed , rather than a 
system based on 鹽icroco血puters ， because , with a 祖icro-based

system, data wou1d be scattered just as widely a結 before.

The co11ation of data for producing reports etc. would 
therefore be just as slow and 是1fficul主 However~ there was 
a1so a need fo言 integrat圭on of the centra1 database with 
磁icrocomputers ， primar11y for outposted sc主ent1sts ， who do 
not hsve direct acces潑 to the centra1 database. 

The system chosen was IDMSI霞 (lntegrate這 Data
Mana草ement System (Re1ationa1) • produced by Cu1linet 
Software Inc. Two of the prlnc1pa主 advantages for the bean 
program of this sytem over others are: (a) it does not 
suffer 80 much degradation of perfor奮起snce as other 發ystems
when 1arge amounts of data are inv01ved; and (b) 主u11
integrat圭on between 經ic室ocomputers and the central database 
on the ms1nframe 18 bui1t into the syste恕.

The fo11ow1ng objectives were defined st the start of the 
proj ect. 
1. An工D設S/R database shou1d be 是es1在ned and set up on the 

體sinframe as a central repository for a11 dats on 
忌eans.

2. The system deve10ped should initially be as simp1e as 
pos筒ib1e. Refinements wou1d be added 1ate言， once the 
system has proven useful. 

3. Existing data shou1d be 發tsndardized and corrected 80 
thst they cou1d be included 主n the database. 

4. The sy態te臨 should faci11tate the Data Services Unit's 
task of mana惡ing data for the bean program , entering 
是ata into the database and constructin車 field book怠，
repo玄ts and catal。在;ues.

14 

、

" 

司每

• 



• 

• 

e 

5. The system should enable 盟e臨bers of the Bean Program 
the灣lselves to interrogate an是 modify the 是atabase.

After ana1ysing the needs of the Bean Pro草ram ， it wa8 
decided that the database would initially contain data on1y 
for 
1. the character圭sation of accessions , an是
2. the origins of accessions • 

Access圭ons are characterized in ter亞8 of their 
phenotype , genotype , an這 other classification systems (e.g. 
taxonomic , co由mercia1 type , gra1n type , com血on name etc). 
Phenotype varies with environment as 電.e11 a8 with genotype , 
and may be 移cored for an accession in any experiment 1n 
which the accession wa結皂rown. Tab1e 5 shows the 
approximate nu盟ber of different phenotype characterlstics 
that may be scored by members of the Bean Program or Genetic 
Resources Uni t. 

The database wou1d not contain; 
1. an lnventory of the stocks and statu愁。f accessions 

held by the Genetic Resou主ces Unit or by the bean 
program , or 

2. any agroeco1o草ical data needed for analysing the 
stabi1ity of 1ines or the variabi1ity of pathogens • 

The Cassava Progra激 i9 deve10ping an inventory un挂er

IDMS/R , and the Agroeco1。在ica1 Unit is developing an 
a惡roeco1。在ical database. It is possible that both databases 
coul益 at some later date , be comb1ned with the bean 
桂at碌起ase. Of course only the de感 19叭， not the data , of the 
cassava inventory 芯.ould be incorporate莓， while both the 
design an司 the data of the a草roeco1ogical database would be 
included. 

After the detailed st玄ucture of the database had been 
fully define垂 on the computer , the followin囂 。它是 er of 
priorities were set up for enterin皂 data and writing 
programs to process the database. 

1. Basic ident工fication of a11 accessions. 
2. VEF and EP trial愁，

3. Crossíng blocks , nurseries of segregating populations , 
pedigrees and genea10草ies.

4. Genetic 竄esources Unit passport 是ata base other than 
those lncluded in 1. 

5. GRU characterization data. 
6. Other tria1s. International nurseries? On farm 

tria1s? 
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Table 5. Illustrat10n of types of data used to evaluate the phenotype翁

。f accessions , and the approx1mate nu揖ber of characteristics 

recor社e是 by the bean tea血﹒

NO of characteristics 桂escribin

type of Responde to 

pathogen 
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phenotypic 
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TOTAL 62 58 

• 
3. Genetic 11塾.provement

Germplasm improve發ent activities of the 車ean Pro草ra盟 are based 
upon the arge va玄1ability in the 草ermplas閉 col1ection 發 tored 發t
CIAT. In the eva1uation of the 在ermpl師級 bank useful tra主ts are 
1dent1fied w1th the potentia1 to solve or reduce the effect of 
production-1im1ting factors. However. in many in移tance忽 the 1evel 
of expression of desirab1e traits 1n ger時1asm bank acces10ns 18 
insufficient to solve particular production constraints; 星﹒車.， tne 
1eve1 of res1stance to bean 囂。lden 總.osalc viru翁 (BGMV). Ascochyta 
leafspot. drought tolerance. reslstance to storage in的ect，章. ability 
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to fix atmospher1c nitroge仇 etc. For the improve激ent of 
commerc圭al varieties co血b1nations of several of these factors are 
needed. Combinations of characters are nee挂ed according to the 
production proble盟s and consu訟er requirements for each eco1ogical 
product1on zone. Therefore genetic 1mprovement acti"vities of the 
Bean Program can be divi這甜 ínto two aspects (a) character 
i站provement - the develop誼ent of maxit靈a1 expression of a character 
in a díversity of genotypes by accumulatin草 different 在ener ，

resistance mechanisms , etc.; and (b) character dep10yment - the 
recomb主玄lation or use of these characters in commercial cultivars 
accor挂 ing to the needs of the particular product10n regíon for 
which the materia工 is intende益 In this activity com臨G玄cia1 local 
cultivars are heavi1y used in crossin惡 to ensure 10ca1 adaptation 
in progeníes. 

Table 6 lists the specific responsib圭11t1es of the three 
breeders in these two activities , the numbers of crosses made 
during 1 會84 ， and the number of coded lines deve1oped. and submitted 
to the VEF/85. 

ifzjji 

Ji223eddgjjj 
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Specific responsibilites 贅。. of crosses種ade and lines codes by 
the three bree益ers in the CIAT Bean Program for character 
improvement and 是ep10yment projects 10 1會喜4.

Tab1e 6. 
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Bean common 1混osalc vlrus 
Bean golden mosalc virus 
Rust 
Commo給每acterial blight 
Ha10 b1i草ht
留eb blight 
Anthracnose 
Angular leaf spot 
笙竺泣話 leaf spot 
Mildew 
Bean 移ca已
聽賠錢豆豆豆臼fhoppers

忽必.!! pO是珊evil
Storage insects 
Bean f1y 
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車玄gentina!W. 主sia
Andean Zone 
蟲frica
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lines submitte是 for local selection end codding. 
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3.1. Character Improve臨ent
a. Reslstance to Fungal Disease.'. In 1 會轟轟， 扭。st of the 
patholo墓;y efforts were dedlcate是 to the eva1uatlon of bean 
ger祖p1asm for thelr reaction to the pdncipal bean p喝thogens

under field conditions in several location的 throu草hout many of 
the bean 惡rowing areas. Even thou惡h 80me 是isease resistance 
nurseries were sent to 血frlca，觀ost of the evaluations were 
conducted in Latin A路.erica. High priority was given to the most 
w1這espread and economical工y i咽portant bean diseases such a8 
anthracnose , rust , angular 1eafspot and web b1ight. 

句
污
、
也
不

a
i
1
3
4
.
1
1

留eb blight Was previously considered on1y of local econo珊ic
impo主tance in the hot and humid lowland tropical areas; however , 
1ast year lt occurred in epldemlc proportions in Argentina and 
other areas. In the last few years , this disease has a1so caused 
severe da耳age to beans grown in the coffee zone of Colombla. 
Other 10cally it起.portant diseases e甜.phasize是 were halo blight and 
些豆豆包玉皇 bli惡棍 In 側me bean growing areas , 個ch 帥 the 
hi惡hland鈞 。f 設exico ， the 嘉德宮揖，plasm accessions and line經 were a1so 
evaluated fo玄 their reacti柚 to round leaf spot 品垂 Phy泊位旦旦，

dlseases that are not traditional1y known to be economical1y 
important but have caused considerable 卓amage to 副主sceptib1e
皂ermplasm over the 1ast two years. Simi1ar eva1uations were a1so 
conducted for white mol這 in Argentina. 

。

Durin車 198息 the germp1asm evaluate是 lncluded severa1 
internatlona1 bean nurseries Internationa1 Bean Rust Nursery 
{互器RN); Internationa1 Bean 訟法hracnoseτest (IBAT); Bean Angu1ar 
Leaf Spot International 堂est (B血.LS工τ); International Bean Co扭曲n

Bacter1a1 Bl1ght 莒ursery (VIB); an是 the International Bean Web 
Blight 蔚ursery (VIM). The princ1pa1 objective co闊的n to a11 
1nternational nurser1es 1線主he identificat10n of sources of 
genetic re終istance. For h主ghly variable patho車ens such aS those 
that cause rust , anthracnose and an在u1ar leaf spot , for exa思p1e ，

the emphasis 18 the identificatlon of germp1as祖 with resistance 
to the widest spectrum of the patho草enic potential in the 
popu1ation of a given patho草en. (Germplasm with specific 
resistance 1s a1so ident1fied.) 

• 

主nother i盟.po玄tant objectlve of the nurser1es 1s to gather 
infor觀atlon about the stabi11ty of the different d1sease 
res1stance mechanisms ava11able such as pustule size ln the case 
of rust. 主 third objective , particu工arly for hi惡hly var1able 
patho車en侈， 1s to detect the possible appearence of a new race or 
pl主thogen population that can attack prev10usly reslstant 11nes 
and to prevent the exten!事ive disse祖1nation of a susceptible 
variety. The international nurseries a150 provide re1evant 
infor祖ation about the co祖position of the patho草@蕊 population and 
allow the compari5on of the react10n of bean germplasm fro阻 one

a玄ea to another to identify germp1asm with wide resistance • 

• 

In a電ld1t1on to the internatioI三a1 bean disease nurserie績，

other bean progra觀 germp1asm and breedln事 progenies were 
routine1y evaluated either in specific breeding projects or in 
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advanced nur給eries both 1n Colomb1a and other areas of Latin 
h路er主ca and in close co工laboration with bean scient:ists fro盟

nat主ona1 progra:回s. Bean nurseries evaluated 1nc1ude the Bean 
Adaptat10n Nurser1es (VA) for specific target areas; as wel1 as 
the first Bean Team Uniform Nursery (VEF); the Pre1i祖inary 莖ie1d
Trials (EP) ancl the Internationa1 Bean Yield and Adaptation 
Nursery (IBYAN). Nat10nal pro草ram bean nurser1es were a1so 
evaluated. Most of the advanced germplasm was s1甜u1taneously
eva1uated for disease reaction , local adaptat1on , reaction to 
other constraints and agronomic cha:r a:cters with the objective of 
identify1ng germplasm with 臨l1tip1e 是isease resistance that CaI三

be uti1ized either a:s a: 是isea:se resistance source or as a 
co甜me宮cial variety. 

Similarly , bean germplas阻 access10ns an晶 1ines were 
evaluated 1n the 串reenhouse for their react10n to the rust , 
anthracnose , angular leaf spot , halo bl主ght and common bacterial 
blight pathogens to study the patho島.en1c variation ex1sting amon草
the populat10ns of bean pathogen!器， d1sease resistance mechanisms 
and basic stud1es 1n bean path010gy. 

設8t. The 棚.phasis 1n rU8t (which 1s caused by 史悠悠竺呈
旦控笠公正) cont圭nues to be the 1d制ltif1cation of 草ermp1as臨

resistant to the b宮。adest spectru器。f the pathogen popu1at10ns 
and the 1ncorporat10n of res1stance 1nto 草er訟plasm hav1ng 
co聽mercia1 grain color. Most of the access10ns 1dentif1ed as 
hav1ng broad resistance to this high1y variable patho草en come 
fro盟 the IBRN an吾 have bea軍1 ava1uated for 盟any years i安1 many 
locations (see Bean Program Annua1 Report , 1982). 該lt:ing
1983-1會串4 ， the IBRN was d1stributed to 19 countr1es 1n Latin 
a血erica and Af宮ica. Tab1e 7 shows some of the most resistant 
materials from the IBRN 83/84 eva1uated in 翁lx 10cat玄。細 in five 
count主1es. Many of these entr1es a1so had a resistant or 
lntermed1ate rust reaction 1n prev10us years. 

The IBR盟， as we11 as any other bean germplas那 eva1uated for 
rust reaction under field conditions , i8 inocu工ated with a 
mlxtu宮e of local isolates to se1ect on1y ge主mp1asm w1th broad 
resistance. The population of the rust pathogen is h1gh1y 
varlab1e an這 often rathe室 specific. Tab1e 8 shows the reaction 
of some bean 1ines to a rust is01ate that attacks mostly snap 
belins but not 垂ry beans an通 a dry bean isoLl鑫te that can attack 
both. 墓。th 1s01ates are fro盟 the Cauca Va11ey of C010mbi義﹒

When 1noculat1ng bean ger田.plaSI益 for their reaction in the 
fle1d. some entries dlsplay 1arge pustule types surrounded by 
chloro主ic ha10s whi1e others have minute to very 鐵血a11 pustu1es 
without the ch1orotic halo. 1n order to study under greenhouse 
conditions the differences between varietles with large'and s觀a11
pustu1e types , four varieties were chosen; two w1th sma11. and 
two w1th 1ar事e pustule types. Table 9 show必 that BAT 93 and BAT 
308 in addltio綠 to 8ma11 rust pustu1es a1怠。 have a 10nger 1atent 
perio益 (time fro盟 inocu1at主on to when 50% of 1esions begin 
sporu工at10n). They showed less rust severity and produce垂 fewer
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spores per plant than the large pustule type varieties B血T 883 
and Blue Lake Ferry. Under field condit10ns , varieties with 
large pustu1e types are generally severe1y attacked. appear as 
susceptible to the naked eye and suffer considerable reduction in 
yle1d. Varletles with sma11 pustules , on the other hand , do not 
appear severely attacked , even though they may have a large 
number of pustules present on the foliage , and do not suffer 
considerable yield reductions (Table 10 an社 Bean Pro串ram 釘mual
Report , 1981). 

主n車ular leaf spot. During 1雪81午， the Bean Angular Leaf Spot 
lnternational Test (車在LSIT) was 是istributeι 室。 帥、lera1 locations 
圭n Latin 主血erica an是1 Africa. Fie工d evaluations strong1y su草草est
that the angular leaf spot pathogen is highly variable. Table 11 
sh陣呼s the reaction of the cultivar BAT 332 that has either an 
immune react10n or presents 11tt1e dlsease in Colombia , but , 1s 
severely attacked 1n severa1 locations of Braz11. This cu1tivar 
has a simi1ar susceptible react10n 1n Argentina (not shown). 
Most cultivars show at 1east som必 sympto阻s 1n most locations 
where they have been eva1uated and many have a resistant to 
moderate1y resistant reaction in one 1ocation but are susceptib1e 
1n another. However ，間any of the cu1tivars with a resistant 
reactlon in one or more locations 1n Brazi1 are a1so re容lstant io 
Popaya豆豆， Co10mbia. They include 在 75 , 在 33雪， 車 21告， A 211 , A 
247 , A 33皂，在 301 ，在 152 ，主 175 ， A 1會5 ，主 2主0，在 2學4 ， A 2雪9 ， A 
382 , B車.T 21 , BAT 已 7 ， BAT 7忌， BAT 1510 , BAT 1432. BAT 1458 , 罩在T
1647 , G 2005 , Ja10 EEP 558 , G 295事， G 3884 , G 主421 and G 5653. 

e 

• 1n addition to the eva1uation of advanced uniform bean 
nurseries and segregating materials for their react10n to 血.LS ，
643 cu1tivars known to have an intermediate or resistant reaction 
1n one or more locations , were evaluated in Popayan. During the 
first evaluation 227 cultivars were se1ected for their ALS 
reactlon and out of these 103 cultivars were selected for the 
BALSIT/85. 

To eluci吐ate the best lnoculu!是 concentrat主on an挂起ea綠 plant

age for ALS resistance screening several experiment諮 were

conducted under fie工d Con益ition忽 1n Popayan. The resu1ts suggest 
that most cultivars do not develop disease symptoms before the 
p1ants are about 30 days 01莓 however ， symptoms appear to 
increase 社ramatical1y afterwards on both uninoculated and 
lnocu1ated plants. The inoculum concentration does not appear to 
be as important as plant a臨終 1n symptom expression and 
development (Tab1e 12) • 

• 

Research 1s a1so being conducted to study the effect of ALS 
date of in1t1at1on , severity of sy鞘ptoms on fo1iage and pods an晶
aruount of defo1iation by ALS on yle1吐. number of p。這s per plant , 
and on seed size , shape and 100也se忽d weight. The varieties used 
a玄e the hi惡h1y susceptible G 主85息， the 嚨。d‘arately resistant A 285 
and the 甜。這erately susceptible A 321 , a11 three in inocu1ated , 
natura1 infestation and chemíca工ly-protected treatments. 
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經史旦旦語里 The Internat10nal Bean Anthracnose Test (IBAT) 
18 evaluated in locations where anthrac益。8e i8 an 1點portant

disease. Much of the research done on anthracno8e during 198品

concentrated on the evaluation of advanced un1for阻 nurser1es

(VEF , EP) in Colomb1袋， adaptation nurseries in the target area , 
and the eval且ation of IBAT and other bean germplasm to identify 
other $ources of resistance. Because of the advances 血ade in the 
identification of new and better sources of anth芷acnose

resistance in previous years (Bean Pro草ram 釘lUual Repo玄t 1981 , 
1982 and 1983) , the current emphasis i8 on the identification of 
anthracnose resi8tance 80叫rces with other desirable characters 
such as co噩噩erc1al 草ra圭n color and re8istan必:e to other diseases 
and pro社uction constrain主s.

Table 13 shows the reaction of selected anthracnose­
resistant cultivars from the IBAT in the Mexícan Highlands where 
anthracnose 15 an i觀portant disease. Many of these cultivars 
such as G 2333 , G 233息， 立 262 , A 321 , 直 262 , 在話 136 , A 483 are 
a1so anthracnβse resistant under field con益1tions in the 
provinces of τ'ucuman an丑 Salta in Argentina; despite the fact 
that the pathogenic variation of th給 anthracnose fungus , 
colletotr1chu臨 lindemuthlanu臨 1s broad and dlfferent from one 
location to another. In Table 14 which shows the reaction of 
some bea泊的l1tivars under greenhou戀e condítions to some of the 
anthracnose pathogen isolates fro牽連 在rgentina. it 1s clear that 
isolates from the prov主nce of Santla益。 del Estero are different 
in pathogenicity from those of the provinces of Salta and 
Iucuman. 

Because of the extensive patho且enic variation of the 
anthracnose fungu毯 the empha怠1s cont1nues on: (1) the 
identification of new and better sources of reslstance: (2) the 
incorporation of anthracnose res1stance lnto cultivars with 
co寫瑚ercial 囂rain color; (3) stud1es 1n pathogen主c variation an是
the implication of it on breedin臣 beans for anthracnose 
resistance; (4) an是 the study of disease resistance 誼echanísms

and the主r stability. 

Web b1ight. Rese忍rch and screening for reslstance to web 
b l1ght 1s con心!cted in Central Amerlca ( see sectlon 5.2) 
(pri臨arily io Costa Rica) with additional testing an挂 selectíon

ín Colombía. Multilocation tests confir四ed the levels of 
resistance in Costa Rican an益 Colombian selections reported in 
1983. It 1s probable that current levels of res1stance are 
adequate for the disease pre8sure of Panama a甜苦 the 
coffee-growin草 region of Colomb1a. but are ina是equate for the 
coastal lowlands of Central Amer1ca. 

The international web blight nursery (VIM) 1s being teste挂
in a芝eas of Peru and Brazi1 where the disease 18 an important 
11四itin惡 factor. l!ybrid pr。在enies are beir三島 evaluated in Costa 
Rica. Guatemala t Peru , Panama，草razil and Colombia. Crosses 
a臨on攝 lines with intermediate leve1s of resistance were 祖怠de to 
obtain higher 玄esistance throu在h tranS在ressive segre惡ation (τable 
2. see Genetic Improvement section). 
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In addition to the ongoing web blight breeding program, the 
germplasm bank has been continuously evaluated in the search for 
sources of new resistance genes. Some 780 accessions were 
planted at the ICA-Turipana station in Colombia in May. Under 
heavy and uniform disease pressure 10 entries were identified as 
promising enough to merit further evaluation (Table 15). For the 
second planting season , germplasm was evaluated both in Turipana 
and in the experimental station of CENICAFE in Armenia (coffee 
production zone of Colombia). Seven promising lines were 
identified at Turipana , but none were superior to the 
intermediate check variety Talamanca (Table 15). 

A number of promising lines from the germplasm bank and from 
CIAT hybridization programs were rated as intermediate or 
resistant in the test at Armenia under less severe disease 
pressure (Table 16). Some lines showed better resistance than 
the Talamanca check , and will be reevaluated as possible 
candidates for the international web blight nursery (VIM). 

Results from evaluating the 1984 VIM in Turipana and Armenia 
are presented in Table 17. Some lines vary in their reaction to 
the pathogen according to the level of disease pressure , while 
others , including the check varieties BAT 1297 , Talamanca , BAT 
1155 , and Calima , are more consistent. The use of such checks 
has greatly facilitated the identification of superior lines from 
the germplasm collection and from the crossing program. 

b • Resistance to Bacterial Diseases 

些斗土主且主 During 1984 a collaborative research effort 
between CIAT and the National Vegetable Research Station from 
Wellesbourne , England , was started to broaden the knowledge of 
halo blight of beans caused by Pseudomonas l'haseolicola (~聖﹒
旦旦旦旦 pv. phaseolicola). The first activity planned was the 
collection of isolates of the halo blight pathogen from bean 
growing areas of Latin America and Africa , the preliminary 
identification based on cultural characters and the specific 
identification based on fluorescence , serology and phage tests. 
This work as well as the pathogenicity tests under greenho咀se

conditions were conducted in Wellesbourne. 

Results of the first pathogenicity tests show the apparent 
occurrence of unknown variability in pathogenicity of P. 
phaseolicola different from the kno咽n races 2 and 3 (Table 18). 
These different isolates are from Africa and do not attack the 
Northamerican cultivars Tendergreen and Cascade , instead they 
elicit a strong hypersensitive reaction on the cultivars. Both , 
Tendergreen and Cascade are susceptible to races 1 and 2. It is 
worth noting on Table 9 the reaction of PI 150414 that varies 
from a highly resistant reaction (race specific or qualitative 
resistance) to isolates of the races 1 and 2 , to a slightly 
resistant reaction (race non-specific or quantitative resistance) 
to the isolates from Africa belonging to race 3. 
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During the first semester of 1983 , 230 cultivars were arti-
ficially inoculated and evaluated for their 芷eaction to halo 
blight under field conditions in Popayan. Of these , 147 were 
selected as resistant and 55 as intermediate and were planted 
again for further evaluation. Many of these cultivars were 
originally selected in Pasto where the halo blight pathogen 
occurs naturally and causes severe damage to susceptible 
cultivars. 
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Table 7. Selected bean lines an是 varieties from the IBRN 83/84 with a resistant or intermediate 

rust reaction in six locatioI三s in five countries. 

Rust react10n a 

Identification ln血une Re戀lstant Intermediate Susceptible 

Redlands Green Leaf B 。 5 4 。
Re是主紋nds Green Leaf C l 4 4 G 

Redlan這s Pio玄leer 1 7 l 。
Cuilapa 72 2 4 3 。
Ecua忌。r 299 l 4 4 G 

Mexico 235 i 在 4 。
mexico 309 4 3 2 。
BAT 76 4 3 2 G 

BAT 93 4 : 3 。
BAT 260 2 3 4 。
BAT 308 3 G 。 8 

BAT 520 3 3 3 。
EMP 81 2 4 3 。
XAN 會? 3 5 1 G 

G 1098 6 2 1 。
A 155 2 4 3 。
A 4雪3 3 5 l G 

a Locations Beltsvil1e ，設aryland ， Fargo , North Dakota and 到orth P1ate , Nebraska , USA; Isabe1a , 

Puerto Rico; San Juan de 1as 當aguana ， Do臨i泌ican Republic; Delmas , South Africa; 

Palmin龜， Colombia , 1983 A an忌器 and 1984A. 



Table 8. Comparison of the reaction of four bean cultivars to one isolate of 

點2血丘s 訟控盟主主 from snap beans with an 1帥late from dry beans. 

Cultivar Bean type 

a
弋
b
a

、

L
Z

a
c
r
、

-
4

pma 
v
d
V

恥

r

ttmp erm 
間
的
­

um pdtu 

Br 
a
削
h

puv 

Blue ù這ke Ferry Snap bean 

BAT 883 Dry bean 

it BAT 308 Dry bean 

紛紛 81 Dry bean 

3“ 30 

5“ 25 

3-6 

NR 

A
υ
 

5ERR 
咽
詔

"
g
n
m
m

位
J

a Lesion type 請R = no reaction , immune; 3 = 1nter臨位是iate size pustules 300 

u in d1ameter; 5 = large pustule筍， more than 500 u in diameter. 

b CZJLTzrust isolate frozs4ry t3eans;pradarag1銬。late from snsp beans. 
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Table 仇 Differences in disease efficiency. latent period. severity and amount of 旦到盟主且扭扭泣

uredospores produced between two bean varieties with a large pustule type. and two with a s臨a11

pustule type. 

Variety 

or 

line 

BAT 883 

Blue Lake Ferry 

B血T 93 

BAT 308 

Lesiona 

type 

5 

5 

3 

2.3 

Diseaseb 

efficiency 

(0/000) 

20 

8 

也

2 

Latent period 

(這ays)

? 

7 

9 

10 

Severity 

(%) 

50 

25 

1 

1 

Uredospores 

(mgr Ip1a位主〉

8.38 

7.56 

0.68 

0.20 

a Lesion typei5mvery large pustules suzrouneed by achlorotic halo ;2azzd3avery smalland small 

les10ns. respectively. without a chlorot1c halo. 

b Disease efficiency - nu盟:ber of les10ns formed follow1ng inoculation with the Same number (1000) of 

spor您的 1n a11 cases , 甜給an obta1ned from f1ve repl1cations with five p1ants/replication. 
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τable 10. Comparison of the area un益er disease progress curve (AUDPC) and yield between protected an垂

inoculated treatments for four be乏主n cultivars differing in rust pustule type. 

Identification Type lnoculated Protecte是 lnoculate是 Protecte益 Difference (%) 

* Ex Rico 23 5.4 128位 .0 26 47 1. 2 1199.4 60.7 a 

BAT 883 5. 有 1172.5 32 660. 岳 1626.1 5會.也 a

BAT 308 2.3 39.7 G 818.4 1109.4 26.2 b 

四1P 81 2.3 125.8 。 81堯 .5 1117.8 27.1 b 

a Pustule type 4 and 5 = large and very large pU5tules surrounded by chlorotic halo5; 2 and 3 話 very

8祖a11 and small pustules w1thout chlorot1c halo. 

食

The f1gures 1n the 5a田e colu認n followed by the same letter were not significantly 是ifferent at the 

p = 0.05 level of Duncan's Multiple Range Test • 
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Table 11. Selected bean lines and their reaction (on a 1-5 scale where 1 is free of symptoms and 5 is 

駒ve間ly attacked) to the angular leaf spot pathogen 詛但認盟主主駐些經扭 in several locations. 

ldentification 

BAT 岳7

BAT 76 

BAT 332 

A 53 

A 210 

A 301 

A 338 

Capivar，主緝，

Brazil 

3.0 

3.0 

5.0 

2.0 

4.0 

4.5 

2.5 

如lapolis.

Brazil 

1. 5 

3.0 

2.0 

1. 5 

Caruaru , Popayan , 
Brazll Rwanda Colombia 

2.5 2.0 2.5 

2.5 1. 5 2.5 

4.0 2.0 1. 0 

3.0 3. 申

3.0 1. 5 

4.0 2.0 

3.0 1. 5 2.0 

aazIgulaazleaf spotreactionon a 1 •. 5scale where Iia free ofsyEptozaaazzd5is severely attackeG. 
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Table 12. Reaction of six bean cultivars inoculated once 15 , 30 sad 45 days 必fter pl必nting (AP) wlth 10 , 20. 

40 and 80 x 103 spores/ml of 主也拉且裝主革已毀性笠， the 側gular leaf spot pathog的﹒a 

泣i坐立且5 30 d紅豆豆豆 位~急趕 30 d泣s A是

Cultivar NO 20 冉o 80 NO 20 40 80 盟。 20 40 80 苗。 20 40 串G

BAT 76 1. 5 1. 0 1.0 2.0 1. 5 2.0 1. 5 1.5 2.0 2.0 2.0 1.5 1. 5 1.5 1.5 

在 212 1.0 1. 0 1.5 1. 5 1. 5 2.0 1. 5 1. 5 1.5 1.5 1. 5 1. 5 1. 5 1.5 1. 5 

A 285 1.5 2.5 2.5 2.5 1. 0 2.0 2.0 2.5 2.0 2.0 2.0 I. s 2.5 2.0 2.0 

A 252 2.0 3.0 2.5 3.0 2.5 3.0 2.5 2.5 3.0 3.0 3.0 3.0 3.5 3.0 3.0 

A 321 2.5 2.0 2.0 3.0 3.5 3.0 3.5 主 .0 3.5 3.5 3.0 也 .0 在 .0 4.0 4.0 

G 2858 2.0 3.0 3.0 3.0 3.5 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.5 4.0 4.5 

a The evaluation was conducted 12 days after each inoculatio怨 27 ， 42 and 57 days after planting for the 

first three groups. The last group was inoculated 30 益ays AP and evaluated 35 昌鐵ys later. 

ALS reaction 1 協 no symptoms; 5 總 severely disea沼ed • 

/1' /1' • 
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τable 13. Selected bean cultivars fro訟 the International Bean Anthracno的e Test (IBAT) and their scores for 

anthracnose local adaptation an社 other constraints in 80盟e mexican states. 

Cultivar 

G811 

G 2333 

G 233串

G 6342 

A 262 

A 321 

A 3忌。

A 483 

Kaboon 

A 328 (Check) 

Growth 

habit 

111 

IV 

IV 

III 

III 

III 

I 

II 

1 

11 

Calen益， Zacatecas 

An thracnose Halo blight Adaptation 

1. 0 1. 0 5.0 

1. 0 1. 0 5.0 

1. 0 1. 0 5.0 

1. 0 1. 0 4.5 

1. 0 1. 0 4.0 

1. 5 1. 0 4.5 

1.0 1. 0 4.0 

1. 0 1.申 4.0 

1. 0 2.0 4.0 

4.5 1. 0 4.5 

Tepatitlan , Jali8co 

Round 

血nthracnose leaf spot A是aptation

1. 0 2.5 4.5 

1.0 3.5 4.5 

1.0 1. 0 5.0 

1. 0 2.0 3.0 

1.0 4.0 4.0 

1. 0 3.0 3.0 

1.0 4.5 3.5 

1. 0 4.5 4.5 

1. 0 4.5 3.5 

3.5 4.0 4.0 
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Ta益le 14. Reaction of several (bean) cultivars to seve宮a1 1so1ates of Colletotr1chum 11n是e盟成hianum

fro租 three bea玄l-growing provinces of Ar惡entina [demonstrating (showery) pathogenic 

variation]. 

Prov1nce and isolate(s) 

Salta Tucu祖an Santia車。 del Este玄。

Cultivar 血rg. 1 ιrg. 13 Arg. 7 Arg. 10 Arg. 11 

Top Crop s s s s s 
Double White R R s s s 
Perry Marrow R 說 R 自 5 

Calima R R 里 5 s 
BAT 841 R E R 我 R 

AB 136 R R R R R 

~ " , 



Germplasm accessions showing an interme是iate level 
。f reslstance to web b工ight un這er field conditions at 
the Turipana station , Monteria , for the A season and 
1n CENIC血，FE 1n 主rmen1a ， Quind10 and T也玄ipana for the B 
season. 

15. Table 
., 

B Season 

G 2747 
G 3667 
G 36雪9
G 4122 
G 4775 
G 81主2
G 8590 

A season 

3886a 

3887a 

3串串8
3889 
7120 
71岳會

7844 
78含5

8252 
14513 

F
H
V
P
U
M
P
U
P
U
F
H
M
ρ
U
F
H
W

們
h
v
p
u
n
b

• 

Ger誼plas誼 bank accessions and hybrid l1nes showing 
1ntermediate and resistant reactlons to mo益erate web 
b l1草ht 1nfect1on under field conditions at CENICAFE , 
1n Armenia , Quindio. 

Intermediate resistance equal to the Talamanca check 
variety. 

16. Table 

a 

P 

1 

• 
PVA 1195a 

PVA 800 B 
PVA 988a 

PVA 1380a 

PVA 1019 
PVA 1029 
PVA 800 A 
PVA 1059 
A 17會
在 465-

4884 
5701a 

7099 
77 昏昏

95會4

10477 
10539 
10813 
1081位

12733 
77事 1

GGGGGGGGGGG 

曲
，

Demonstrated a level of reslstance super10r to the 
Talamanca cheek 1n at least one of the two seasons 
evaluated. 
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Table 17. The most res1stant entries to the web blight 
pathogen Thanatephorus cu必聽証主 fro阻 the 1 告84

International Web B11草ht Nursery (VIM) tested ín 
two locations , and rated for percenta皂e leaf area 
affected. 

E是ean disease severity (注)

Entries Turipana , Co宮doba Pa笠aguaicito ， Quindio 

A 156 
A 237 
A 336 
主 33警

車 364

BAT 76 
BAT 了 89
BAT 14晶宮

BAT 1510 
BAT 1516 
BAT 1636 
lCTA 81-26 
MUS 6 
MUS 10 
Negro Huasteco 81 
E車工 113 
PAl 114 
X蟲錯 108 
XAN 112 . 
BAT 12雪7 了
Talamanca-
Ca1imaC 

BAT 1l5Sc 

a 
勻
，

A
U
司
3

的
，ι
a
u

句
J
n
v
q
J

兩
J
n
v
r
O
A
W
A
H
V
Q
，

R
J
n
u
月
J
O
d
《
U
V弓
，
枷
舟
，-n
U
A
U

I1111121111111221a112144 
'
勾
Q
J
A
w
-
q
L勻
L
Q
U
Q
J

弓
，
伽
令J
1
w
A
V
Q
J
1
4
Q
J
"

、
J
Q
J
Q
'
q
J
A
U

、
J
勻
，

n
u
w
k
J

-
i
z
a
w
l
-
-
'
i
z
d
?

蜘

看，

-

a. Average of three replications 
b. Resistant checks 
c. Su終ceptible checks 

• 
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Table 18. Re喝ction of six bean cultivars to known and new isolates of Pseu禱。monas phaseo l1cola 
sh曲wi室主g the apparent occurrence of a ne輝 race 3. 

Isolate PI 
Origin Tendergreen Cascade 181954 

甘K (Race 1) + (5)a + (4) + (4) 
USA (Race 2) + (主〉 + (5) + (5) 
Co1ombia + (5) 司令 (5) 司令 (5) 
Mexico + (5) + (5) + (5) 
Tanzania + (5) + (5) + (5) 
Tanzania 倫(1) - (1) - (1) 
Rwanda 刪 (1) 倫(1) - (1) 
Uganda - (1) NT NT 

v Red 
4位。4 Mexican 

-(1) - (1) 
+(3) + (3) 
+(3) + (4) 
-(2) + (3) 
+(4) + (4) 
+(3) + (3) 
+(3) + (3) 
+(3) + (3) 

PI 
150再 14

“ (1) 
- (1) 
自 (2)

+ (3) 
司令 (3) 
+ (3) 
“ (2) 
刪 (2)

I銬。1ate

Race 1 
Race 2 
Race 2 
Race 2. 
Race 2-
Race 3 
說ace 3 
Race 3 

a 間. (1) Re忌-b宮ow認 necrotic reaction 1n the area of 甜aximu甜 inoculation either side of the leaf mid伯
rib (highly resistant). 

(2) Red-bro馴I necrotic reaction with a trace of water-soaking (resista約) • 

+. (3) Some necrosis but more extensive water-soaking 1argely confined to the area of 盟axi血U臨
inoculation (s1ightly susceptible). 

〈在) S齡11 water吋oaked lesions (阻是iameter) distr1buted at random over the leaf under surface 
(susceptible) • 

(5) Larger water.吟。aked lesions (1刪3 臨垂主a臨ter) distributed at random over the 1eaf under 
surface (fully susceptible). 

NT. Not tested. 
~ Brown diffusible pigment. 

.. … 此叮叮



COI駕船n bacterial b l1ght (CBll:l. F, and F 勻 populations 
were receive社 from the cross ((Pinto UI -114 x Pγ31糾41) x PI 
31雪4主3) x Masterpiece , made at the University of 
California-River5ide for tolerance to drou草，ht. After six cycles 
of screening an謹宮ecurrent 學election for high levels of CBB 
res1stance and seed set and a P ﹒ 2站紅主主 plant ty阱， li抽發蓋在N
159 , XAN 160, and XAN 161 101ere purified and coded. The high 
res1stance observed 1n the interspecifíc derived lines 15 
significantly better than that observed in com圓的也ly-used Sources 
such as the Great Northerns an這 PI 207262 (Table 19). Further , 
the see是 shape of the new XAN lines i9 that of a s酬11 kidney (30 
gm叫 1∞ seed9) • 

A cross of PI 319毒43 x G 40111 was made to study the 
inherltance of CBll reslstance from the resi終tant P. acutifolius 
parent on an entirely P﹒怒結起且些呈 background without the 
confoun這ing effects of interspecific abnor器alities. Significant 
dominance and additive genetic effects 101ere observed , and three 
genetic factors are believed to control the resistance (Ta忌le
20). A broad sense heritability esti阻ate of .83 101as calculate是
usin孟 covariances ， and the nar主 0101 sense heritability was 
estimated to 益也 .79 , calculated usi玄19 parent-offspr1ng 
regression. 

After purifying X直至是 159 ar且是 XAl量 161 for CBB reaction , 

:;ZSZAE::;三弋2;九丸學話語品ZZCEJ;nTTL且E
background and deter體ine how 訟any of the resistance genes 101ere 
transferred to the XA請 lines. As early as the second cycle of 
reselection and purification , JT 72-2 , JT 75-2 , and J主 76-2 ，
precursors of the XAN Lines , 101ere use是 as CBB 益。nors 1n a 
backcross program us1n在 commercial variet1es of three 
CB草-susceptible dry bean classes as the recurrent parents (Table 
21) .草i惡h levels of resistance 101ere readily reselected in the 
first t1010 cycles of backcrossing. 

Whi1e a是ditional backcrosses ar發 be1ng llU華社e ， advanced 
ge悠悠rations of hybrid pro惡enies fro'臨 the first crosses and 
backcrosses are being inoculated and reselected. Result惑 from

the first two backcro紛 ses su草草est that XA單 159 and 草AN 161 
combine much better 101ith the deter器inate ， medium-seeded PO訟.padour
Checa than with indeter訟主nate ， s臨all-seeded Talama且ca and Rojo de 
Seda. 

A second major breedin惡 project in co盟臨n bacterial bli草ht
resistance 101as c。但是ucted for the purpose of recombining 
intermediate levels of resistance 1nto black-seeded cultivars 
hav1ng co單單ercial 惡rain type , hi草h yield potential , and 
resist削ce to BG紅仇 Earller BGMV lines 101ere susceptible to CB囂，
an桂 ear11er black-seeded blight-resistant liues experience晶
difficulties 1011th unstab1e grain c010r , an是 inadequate y1eld 
potential and stability. 

4矗

• 

• 

• 
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• 

• 
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血 crossing and backcross1ng program utilizing nine recurrent 
parents and five X血N donors of diverse genetic back臨round .ras 
init1ated and carr1ed to the F~BC~ generation. One early 

2~-2 
盟aturing 益。nor (XA對 112) and one early=回aturing recurrent parent 
(BAT 304) were included in the crossing p1an for the purpose of 
s.electing pro車eni縫s .rith a full 玄ange of 盟aturities. A few c玄oss
comb主nations were 終ade reciproca工ly for the purpo發e 0主 assessing
possible 祖aternal effects. The principle objective of the 
project , to select pro車enies with interme是iate levels of 
主esistance to C島章， good grain type. high yield potential , and 
segregating for ear11ness and res1stance to BGM守. has adval主ced

very we11 through the 1n1tia1 cross and the first backcross. 16 
F< 11nes have already been advanced to th~ 1984 VA nursery. and 
a i'Í additiona1 200 sing1e cros& and BCl fami11es are 1n F< and 
Fλevaluations as candidates for the 1985 VA, pending reJ su1ts 
oÍ screening for BGMV 1n Guatemala. Co咽mon blight reactions for 
popula主 10ns ， se1ected F句 plants. and F.贊 pro臨eny fami1ies are 
shown in Table 22 for several cross co阻b1ñations . 

The secon泣。bject1ve of the stu是y wa發 to obtain esti且ates of 
he室主tabi主ity and 盞是全in under selection for 1ntraspec1fic 
resistance to CBB in a mu1tiple factor bree是in皂 pro草ram. Six 
crosses with 益ifferent co盟，binations of 岳onor翁 an是 recurre法t

parents were studied in detail. Fo110win草 F令 rat1ng on a plant 
by plant bas1綴， a sample of five fa阻i11e忽 per cross x disease 
class combinat1on were advanced to the F~ pro車eny test so that 
heritabillty estimates were not biased td均ard either extreme of 
the disease rating scale. Data were transformed to a percenta島e
of area damaged sca1e to facilitate stat1st1cal treat珊ent.

Heritability estimates varied accord1ng to the cross (Table 23) , 
but are within the range of easily applie社 rese1ection methods. 
The very low broad-sense estimate for the cross of DOR 冉4 x XAN 
87 appears to have been distorted by very 1arge variabi1ity for 
CBB reactio氣 within the parental stock of DOR 4息. and to a lesser 
extent by the sampling proce社ure. These resu工ts ， combined with 
fre哇uency distribution of F~ and F~ for the six crosses 
eva1uated in 是eta泣，部gzesttdatiatm-secific res主stance to CBB 
18 1a芷gely a quantitative trait with a挂卓生tive 草enetic effects . 

The eva1uatlon of 780 accessio紛紛 from the germplasm bank was 
comp1eted 1n two seasons' evaluations in 1會84. Evaluations of 
reaction to the razor blade inoculation method and the aspers10n 
method were made (Table 24). A total of 23 access10ns were 
se1ected for retesting 班nd consideration for the internat10nal 
common bacterial blight nursery (VIB) and/or as parents for 
crosses in the breeding program. 

The first international co酷mon bacterial blight nursery 
(VIB) wa8 assembled at CIAT an挂社1終tributed 1n 1984. The first 
ava i1able data for this nu宮發綜宮y ， which contains 11岳 entr1es 1n 
three rep11cations , are presented 1n Table 25 • 
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Table 1 雪 Comparative least square mean.畢 αf CBB check.念， parental lines 

。f (Pinto U1 114 x P工 319441) x PI 319443) x Maste玄piece ，

and commonlyused CBB resistance source俗，

Me制 STD Error Prob>1 TI prob>ITI 

Entry LS Mean LS Mean Ho:a Ho:b 

Checka 

Porrillo Sintetico 4.96 0.28 0.0001* 0.0001* 

XAN 112 1. 岳8 0.29 0.0129* 0.18事?

Par電~nts

Pinto U1 11 晶 5.00 0.2雪 0.0001* 0.0001會

PI 319441 5.00 0.29 0.0001* 0.0001* 

P1 31雪4也3 1. 07 0.29 0.2369 0.1355 

Masterpiece 5.09 0.33 0.0001* 0.0001* 

CBSR Sources 

Great Northern 

Jules 2.53 0.28 0.0001* 0.0001* 

XR 235-1翩 l 2.78 0.28 0.0001* 0.0001* 

Cornell 7會-3776儡 1 1.85 0.2會 0.00告7* 0.0371* 

Pl 207262 3.35 0.28 0.0001* 0.0001* 

革Al主 159 1. 27 0.29 O. 真空84

XAN 160 1.41 0.32 0.49惡毒

XAN 161 1. 3岳 0.30 0.5833 0.8107 

a 路 LS mean XAN 15警總 LS mean entry 

b 瘋 LS mean XAN 160 總 LS 血ean entry 

c = LS mean XAl這 161 = LS mean entry 

48 

Prob>ITI 

誼。 :c

0.0001* 

0.0786 

0.0001* 

0.0001* 

0.1523 

0.0001* 

0.0001* 

0.0001* 

0.0092* 

0.0001* 

0.5833 

0.8107 

• 

• 
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a 
to con盟onresi!實tanceinhe宮itance of for analysis Generation rneans Table 20. 

31雪443 x G 4011 1. 1n the cross of PI bacteria1 b1i事ht

Oh移erved

賞。是e1
2 

X Expecte甚
2 

。x Gene玄ation

Ewa 0.82 1.41 0.14 1. 34 P 1 總 PI 319443 

P2
給 G 40111 Ew 0.10 5.01 0.02 5.00 

E扭0.45 2.22 。 .122.16 

1/2 F + Ew 

1/2 F + Ew 

1/2 D + 1/4 H + Ew 

1/4 H -1/4 D + 
1/4D+l/毒草+

0.80 

許.持

2.71 

1. 81 

1. 16 

0.3毛

2.79 

1. 81 -
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2.7 

O. 串串

k = D 

(expected); 
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E發ti臨ated number of genetic factors 
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Table 21. Descriptlve para帥臨時 for check varieti峙， parenth Fy a綠桂 Fi
popul!雄主100怒， 更重。聽 backc玄ossin草 an岳重eselecting for resistaoce to X. 
campes主~ p.v. phaseoli 1n th玄ee varieties of P ﹒ vul藍ari恥

Rojo de Seda Talamanca PO血padou玄 Checa 
Generation X sd f教ldr6 X sd EEdza X sd fzn4ra 

Porrill。 主 .56 0.40 4.56 0.40 4.56 O. 冉G

芷且N 112 1. 88 0.28 1. 88 0.28 1. 88 0.28 

Rojo Seda 主 .75 0.30 

Talamanca 4.47 0.42 。。
Pomp Checa 4.22 0.61 

JT 75-2 1. 5 0.0 

JT 72-2 1. 0 0.0 

JT 76-2 1.0 0.0 

F1 
SxR 

F2 SxR 2.86 1. 18 9立 3.18 1. 27 11% 2. 毛9 1. 32 25% 

F1 BC 1 3.0 0.0 2.0 0.0 2.0 0.0 

FZ BC12 2.58 1. 1 岳 8% 1. 27 O. 在 1 惡毒室 2.41 1. 63 55% 

F2 BC13 2. 雪里 1. 52 10% 1.8 位 .59 20葉 2.56 1. 40 33% 

F1 BC2a 
2.0 0.0 1. 0 0.0 1. 0 0.0 

Fl BC2b 
1. 0 0.0 1. 0 0.0 1.0 0.0 

Fl BC2、c 
1. 0 0.0 

F1 BC2a 2.91 0.9冉 毒草 2.63 1. 04 12克 1. 29 0.85 88% 

F2 BC2b 3.17 1.主7 13% 2.76 1. 03 4% 2.67 1. 64 39% 

F2 
BCZc 

2.75 1. 44 38% 

a Frequency ofm1111回um disease reaction. All mdr were 1.0 except 

that of LBC_.. of Roio de Seda where mdr 省1. 5. Z- -2b' -- _._" 
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τab1e 22. Common bacteria1 blight reaction of F
2 
population路， F

2 
p1ants selected as BC 

males; and F3 fam11y means from selected F2 plants , vs. resistant an社

susceptible check varieties , for single crosses and F2BC 1• 

lnitial crosses First backcross 

Unse1ecte挂 Selected Unselected Selected 

工dentification No. 支a 頁。. FFa F3xa 且spb No. ï{a No. F2xa 

XAN 112 x DOR 60 已71 3.4 12 2.3 1.8 3.2 2674 2.3 8 2.4 

X血N 112 x DOR 44 573 3.6 11 2.5 1. 7 2.8 722 2.3 3 2.2 

XAN 112 x Ica Pijao 564 3.7 6 2. 岳 1.8 3.0 86 2.3 11 2.2 
t國a 

BAT 304 x XAN 112 706 3.7 13 2.7 1.5 3.5 1558 2.8 會 2.6 

ICA Pijao x XAN 87 501 3. 事 10 3.1 2.4 3.3 846 2.8 4 2.5 

BAT 304 x XAN 87 236 3.8 9 2.9 2.1 3.5 63串 2.7 s 2.5 

DOR 41 x XAN 91 470 3.8 10 2.6 2.3 3.4 1035 2.8 2 2.5 

BAT 304 x XAN 舟。 544 4.1 9 3. 有 2.9 3.3 332 3.1 7 2.6 

BAT 304 (susc. check) 4.8 3.9 5.0 4.6 

XAN 112 (rest. check) 2.1 1. 5 2.5 2.3 

a Mean reaction after inoculation by razor blades , where 1.0耐 immune and 5.0 - highly 

susceptible. 
b 

Mean reaction after i錄。culation by razor blades and by water soakin囂. where 1. 0= 

im摺une a室主性 5.0= hi揖hly susceptible. 



Table 23. Genetic parameters calculated for the heritability of 
common bac,erial blight resistance in six R x S crosses of 
dry beans.-

Parents 
and F

2 
X 

Genetic gain 
Expected Obtained 

36.8 

23.3 22.6
a 

7.3 

134 

70 .77 

2 

.90 

.60 11.5 14.5 

• 
旬
，
­

n
u
n
J

色
，
L

ζ
υ

冒r
'

，
-

mm 
41. 1 

20.3 23.9 

6.9 

88 

106 .89 

3 

.52 

.35 5.5 10.5 

F
h
J
T
E

可
A

M

削

27.1 

22.2 16.9 

6.9 

85 

113 .86 

3 

.52 

.35 7.4 8.6 

t
u『

q
L

AUq4

,
A 

3FI 

闊
別

45.5 

21.9 26.2 

6.9 

78 

66 .77 

3 

.88 

.59 10.3 9.3 • 
XAN 19 

F 2 

11. 1 

24.3 22.1 

ICA PIJAO 33.1 

14 

111 .68 

89 

.90 

.60 18.3 18.3 

tuTwghHU 

m

削

32.2 

16.4 20.1 

7.9 

114 

22 .18 

3 

.75 

.50 5.4 5.8 • 
a CBB reaction expressed as percentage damaged tissue. 

Narrow sense heritability calculated directly as F2F3 

parent offspring regression (above) and using the .67 correlation 

factor recommended by Smith and Kinman for continuous 

self-pollinated species (below). 

b 
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Acces發lons and varieties from the CIAT 惡er誼plas髓 bank

showing an interme是iate res主stance 玄eaction to 主空空主主竺些主昱笠.

對您對話給 p.v. 誰扭扭泣， in two pl品ti特錯帥。路各 and with 
two 祖.ethods of inoculation. 

τable 24. 
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G 4068 
G 4071 
G 4075 
G 4076 
G 4079 
G 4081 
G 晶。84
G 占437

G 4438 
G 44岳G
G 主895

G 主942

G 67雪7
G 6798 
G 7050 
G 8314 
G 8565 
XA封 93 (R check) 
J剖臨Pa (S check) 
XAN 112 (R check) 
Porrl11o (8 check) 

• 

• 

Razor blade lnoculation , evaluated on a 1-9 scale 
where 1 symptomless and 9 = highly susceptible. 
Aspersion inoculation , evaluated as percent of leaf 
area affected by the disease. 
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The most res1stant entr1es to ~監控旦旦旦丘笠虫旦旦起阱，
且堅盟主主 from the Internat10nal bean common bacterial 
blight Nursery (VIB) tested at CIAT , Pal由1ra.

Table 25. 

Method of inoculat10n 
Blade 血spersion

Diseas訂品nga Disease severity (主}bEntries 

• 
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BAT 1582 
Cor錢ell 7書-3776-1

G 6615 (Constanza 1) 
G 13922 (ICA L 24) _ 
G 40016 (PI 311897)­
G 40020 (PI 319主43) 、
G 40034 (Nayarit 13B) 、
MITA 235-1-1-1-M 
PAD 3 
PAD 22 
XAN 3位

耳血3年 87

XAN 137 
芷蟲N 156 
XAN 15會

主A揖 i岳。

芷蟲N 161 
X主N 1毛毛
主車N 170 
XA第 112e

Jamapa- " 
Porrillo Sintetico 備

l耐9 scale where 1 free of sy祖ptoms and 9 
average of four read1ngs and two planting 

leaf 

• 

• 

expressed as percentage semesters l-
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a CBB react10n on a 
severely affected. 

b dates. 
Average readin臨 from two 
area affected. 
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The 血ain actlvlties of Bean Virology for 19串串 we玄e (1) 
screening for bean co酬on mosaic (BCMV) dominant resistance; (2) 
screenin臨 for co扭曲o mosalc multiple 在cne resistance; (3) screenin事
for common 醋。saic recessive gene immunity; and (在) the mana惡ement
and prognosis of other important viral diseases of beans. 

Resistance to viral diseases c. 

Eeao Common Mosaic Virus (BCMV) 
screening for co寵翩。n mosaic dominaot 主ene resi的tance.

Selection of 1ines homozygous for the 忌。盟主nant 1 gene. 1n 
accor是ance wlth the main character i臨provement objective of the 
progra間， the iocorporation of com阻00 mosaic (dominant) res1stance 
主n 1四proved bean germplas血 the selection of homozygous BCMV也

re發istaot lines involve這 86.7% of the total 位umber of breeding 
materials (21 , 711) screened this y給ar. Approxi聽ately 65% of these 
materials belonge社 to the Bean B玄eeding 1 (BB 1) project fo玄 Chile ，
Peru , Centra1 A血&主ica and the Caribbean; 21% to 草草 工 1 for 
A芷gentina ， Brazil , Mexico and special project話 3.5% to BB II 工，

臨ostly for Af室主ca; and 10.5% to agronomy , mainly to confirm 
res1stance 1n the Bean progra聽 VEF and EP nurserie侈 Aιditionally ，

138 elite lines and 扇elected parental 阻，aterials were screened for 
the Peruvian and Ar草entinian bean programs , 1n an effort to 
complement regional breeding prog主ams which can hybridize and/or 
select the1r own materials but lack the nece發sa主y facíliti發s and/o言
materials to screen for v1ral 位主seases . 

• 

Selection of homozygous BCMV-resistant genotypes exhibiting 
l1nkage proble蕊s. Last year's report 垂iscussed the successfu工

selection of homozygous 芷ed-seeded l!nes , previously shown to 
manifest 工inka在e problems (社esire吐 see挂 color/BCMV susceptibility). 
All of the lines developed have co盟erci叫做咐 types an卓 are being 
teste是 th1s year 1n region治 1 trials 1n Colombia (the CaUma type 
l1nes MCD 25125毒 and the San在retoro line MCD-241); in Central 
血merica (MCD-201 , 221 and 2主 1); and in the Caribbean (~lCD-231 ， a 
PO血padour type) • 

• 

Two of the main cou臨ercial seed types which show similar ge­
net1c linka革e problems are the yellow-seeded Peruvian Canario or 
the Mexican Azufrado; and , in Colombia , the crea血 red-mottled

Cargamanto seed type Out of 器。re than 340 individual Canario 
plants selecte是 from amon皂 the 16 best 工ines crOSf這ed by the 
Peruvian national program and CIιτ w1th bean co掰開n rnosaic 
resistant domlnant-I可gene 攝aterials ， only one plant possesse益

泣。m1nant re治istance. This clear ly de盟onstrates the low fre哇結ency
of recombination of this dominant gene and the yellow 'Caηarìo 1 

seed color. This one plant selection is being 臨終ltiplied hopefully 
to purify it for resistance to bean common mosaic • 

• 

主 similar test was conducted with the best nine 且zufrado lines 
selected by the Mexican national prog玄&祖 (in Hochis). 1n this 
case , however. a11 of the test plants p玄oved susceptible to mos治ic.
A crossing project was subsequently started to assess the 
feasibility of improving this see挂個type an益 the Canario type 
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through crosses with genotypes carrying stable recessive (bc-3) 
resistance. 

After four cyc1es of ind1vldua1 selection 1n segregating 
(dom1nant/recesslve resistance) lines with the Car臨amanto seed 
type , only darker red-mott1ed l1nes have been ident1fied with 
homozygous reslstance to bean common 祖osalc.τhe t rue red types 
lnvarlably continue to se惡regate mosaic-susceptible and 
mosaic-res1stant indlvldua1s. This 草enetic linkage phenomenon was 
confir臨ed once 臨ore during an eva1uatlon of the pro皂eny 惡enerated

from the cross Ca1i盟a x Roya主 Red ， to 怒tudy th主s proble扭 AgaiI玄，
on1y 挂ark“red variants of the ca11臨a seed type could be selected , 
1n the F, to the F泛草eneration. a6 homozygous for the dominant 
1 gene. 在 breedi頁'g project was started to incorporate the 
recess1ve bc-3 gene 1nto Ca11ma type翁， not on1y for Colombia but 
a1so for Africa , us1ng a red-seeded variety which most 11ke1y 
carries this stable recessive gene agalnst both 訟。saic and b1ack 
root induced by BCMV. 

5creening for co噩噩on 訟。saic 血u1tiple gene resistance 
The deve10p翻ent of a suitab1e screenlng metho益。10gy to 

eva1可ate ger輯p1as觀 for the dominant I and recesslve genes (bcωu and 
bc-2~) , c油mbined in a given genotype to obtain slmu1taneous 
resistance to 田osalc- and necrosls.恥inducing stralns of BCMV , was 
the maln research effort thls year. 

The maln topics investigated were: (1) the scarcity of black 
root resistance sources; (2) the re1ative1y 1imited knowledge 
available on the possible combination of dominant and recessive 
車enes; (3) the frequency of black root“ reslstant genotypes in these 
crosses; an是 (4) the response of the plant possessin草 different
co認binations of the 墟。minant an是 recesslve 草enes ，.

For this study , two varieties posses歸1綠草 the dominant I gene 
〈甘ldusa and Royal Red) were crossed wlth Red Mexican U. I. 35 門 a
source of black root-protecting recessive 臨enes (bc-u , bc-2“) • 
Also , the purifica t10n was attempted of the b1ack-seeded Chi1ean 
variety Orfeo-INIA , found to be ?omo:!gous for the domi前nt 工 gene
but segregating for the bc-駕車， bc 2 惡enes. In all cases. tl瑞
presence of local pinpoint 1esions was chosen as a 草enetic 器arker
to identify p1ants or 11nes with mu1tip1e 在ene resistance. 

τable 2岳 shows the 草enotypes of the parenta1 訟ateria1s
se1ecte譜， and the probable 惡enotypes of the Fl generation. 

Since , accordin草 to Drij fhout "systet且ic necr.esis may occur 
through the prese旦Ce of the dominant allele bc咱u' ， in spi te of 
the homozygous condition of a specific resistance gene effectlve 
against the Strain used,,, the F1plants were not iaocuIatad.The 
F句 and subsequent generations 'were manually inoculated in a11 
cises with a mixture of the BCMV strain溶況3 (to e1iminate 
materia1s with the do祖inant 1 嘉軒le on1y) an是當L4 (to eli揖inate the 
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2 ^2 recess1ve 草enes bc-u , bc-1 ~， and bc也2 -, 1n the absence of the 
dominant 1 gene). 

The results of the evaluation of the Fo plants from the 
cross Royal Red x Red Mexlcan 35 , are shown in Tab1e 27 , and their 
corresponding hypothetical genotypes , 1n Table 28 • 

The results obtained for the cross Royal Red x Red Mex1can 35 
sugges: t~at ，. be~id:~ the do認in空nt 1 囂的e an益 the non-specific 皂ene
bc“毛主， both the bc-1- and bc-Z- , are requ1red 1n ho祖DZy車ous fDr訟
to con是ition the 益evelopment of local pinpoint lesions (棚lltiple

BG!V resistance). Ho留ever. when. t~e ， ~2. 'pop~~:，tion of the cross 
Widusa x Re位就.exican 35 wa8 tested (Tab1e 29) , no local 1esion 
p工ants were observed. The 49 sy甜.ptom1ess F令 p1ants were grown to 
maturity , and the 312 plants produced 1n 位1e F 0 generatioo were 
tested again with the BCMV-NL3 + NL4 mixture. The results , shown 
io Table 3D , demonstrated that most of the symptom1ess F 0 plants 
were potent1al loca1 1es10n genotypes. lt 1s specu1ated ~hat the 
expression of loca工 lesions could be dependant 勻。n undeter血ined
environmenta1 conditions and on1y the 車ene bc-2z耐，章。草ether with 
the do誼inant 1 and the non-spec1fic bc. 
the expressioI淼1 of 血ult主P王ε BC~茲1v re袋ista缸玄玖a峙ce as propose益 by Drifjho凱毛u泌t 
(1雪 7皂). The 發y甜ptomless plants of the cross Royal Red x Red 
Mexican 35 are being tested to confir割 this hypothesis • 

The important conclus1on , however , 1s that the recomb1nat1on 
of dominant and recessive genes , to produce stab1e BCMV res1stant 
1ines , seems a fe忽s1ble object1ve. Furthermore , the f玄equency of 
mu1t1ple BCMV res1stant genotypes , desp1te being 1/15 the frequency 
of 址。minant 1 gene 草enotypes ， 1s st111 adequate to ma1ntain some 
惡enetic d1versity in the selected res1stant 草e主血plas醋 For

exa盟ple ， the cro發s Royal Re是 x Re電i Me玄1can 35 pro是uce電i 1 主 F令
famil主es with 輯ultip1e BCMV resistance. Also , the cross 當ld悠悠a X 
Red Mexican 35 草enerated 302 F3 1n是ividual se1ect10ns. 

The feasibility of comb1n1ng the dom1nant 1 gene with b1ack 
root-protecting recessive genes , Was a1so demonstrated dur1n臨 the

genetic purificat10n of Orfeo-INIA. Of 50 test plants selected at 
random and inoculated with BCNV NL3 + NL4 , 13 (26%) showed b1ack 
root; 30 (60%) showed 10cal leslons and 1oca1 defense reac t10n 
suggest1ng the presence of unnecessary recess1ve genes; and seVen 
p1ants (14%) showed only p1np01nt loca1 1es10ns. The latter were 
selected an是 1ncrease是 for further testin萃 All these seve位
發elect10ns have a1ready proved uniform for the1r multiple BCMV 
reslstance. These plants produced 52 ind1vidual and seven bulk 
se1ections , the best of wh1ch were sent to Chi1e for fie1d 
eva1uation , to possib1y replace the or1車1na1 Orfeo耐INIA

heterogeneous var1ety • 

Screen1ng for recessive com血。n mosaic immunity 
All of the 14 ,823 CIAT germplasm bank accessions wh1ch have 

pa自sed the quarantíne stage , were eva1uated this year for the p芷es­
ence of useful rece怒s1ve ， or dominant comb1ne在 with recess1ve 
gene 怠， which are re發istant to 盟。sa1c and black r草。t. Fol10win在 a

se1ective screen1n事。f the access主ons w1th specific BC說V st玄ains ，
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on1y seven accessions did not react with either mosaic or systemic 
necrosis. However , sm龍e of these accéssions have been observ也是 by 
e1ectron 昆主cro8copy to harbor the virus 主n the inocu1ated pri聽ary
1eaves. lt is possible , that these accessions 益。 not po話8ess the 
do誼inant 1 gene but recessive 草enes which limit the spread of the 
virus. This kind of resistance 18 currently under study to 
挂etermine its potent1a1 sin草ly or coup1ed with the 1 草ene.

One of these acce翁s10ns (G 13936) , identif1ed in Ch11e , does 
not support mu1tip1ication of any of the known BCMV strains. Thís 
materia1 1s a1ready be1n臨 used 1n crosses s1nce it is a180 a hi串h1y
commercial red-seeded type. This year , the F 0 was evaluated as 
were subsequent pro草enies of a cross between G ~13936 and A 487 (a 
line bred for 1mproved p1ant architecture , which G 13會36 1acks) to 
study the frequency of i臨lUne genotypes generated (Tab1e 31). 
There Ims good representation of the resistance 惡enes in the F ,. 
草ene玄at10n ， and the true red color and seed size of the G 13會36

resistance source cou1d be recovered. This resu1t may circu甜lvent

the discusse挂 1inkage prob1ems , character1st1c of a工 1 the 
red-seede這 line話 crossed with 益。聽inant 1 gene 孟德notypes. 1t 18 
possible that G 13936 carr圭es the bc-3 喜ene ， effective by itse工E

a皂ainst a11 of the known BCMV strain8. 

This year , the first lot οf materia1s from breeding III for 
Africa , were screened for b1ack root resistance. Following three 
cyc1es of BCMV selection , 182 individua1 se1ections were identified 
of which 29 were white你seeded types; 23 Azufrados; and 130 
red-seeded se1ections. These materials wi11 undergo a final field 
eva1uation for desirable agronomic traits , prior to a fina1 BCMV 
confirmation test. 

F1anagement and prognosis of other important vira1 diseases of 
beans. 
Bean Y給工10w mosaic virus (BYM'1). Bean ye工10w 臨osaic has now 

been reco草nized as a ser10us production con移 traint 1n 主mportant

bean product1on countr主es such as Chi1e an挂 Turkey. For Chi1e , the 
Bean Program ir這 co l1aboration with 1盟主益 ha謹 been incorporat主ng

multip1e (C01喻l0n mosaic an垂 ye110w mosaic) resista位ce 主nto a11 the 
germp1asm improved c01工aborative1y. Amon島 the 髓。st wide1y 是ep10yed

sources of mu1tip1e common/ye110w mosaic resistance for Chi1e were 
the IVT line筍， the IVT-CIAT hybr主往容， and some Great 詞。rthern lines 
which were resistant to the prevalent BYMV stra1ns 1n Chile. Th1s 
year , however , the virus has "xpressed its characteristic 
pathogenic variability (we11 over 50 strains are kno咽了1 to exíst ín 
the wor1d) and sources of resistance such a5 the Great Northern 
lines , are being attacked by what appears to be a new predominant 
strain of the vlrus in C在1i1e. 1n a pre1iminary screenin皂， none of 
the previous1y resistant genotypes of 也經但控歪扭垃主主呈 proved
reslstant to this pathogenic variant. Current studies are focuse丑
聞 the identification of new sources of resistance 1n P. vu站忍之E
and P“說語也主主艾空竺主笠呈 hybri齡，制ekin草 a 攏。re stab1e leve1 of 
resi發tance. One such hybri益， the 11ne IVT 7620 , 18 a1ready bei泊在
use謹 as a resistant pa玄en主 In the caSe of Turkey , a crossing 
project has been started with 蓋章泣，榔in草 the P. v草堂豆豆 x 豆，

coccineus hybrids obtaine益 from IVT (揖ollan是) an通 the University of 
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Gemb10ux (Be1gium) 
coccineus , in the 
strains which occur 

to exp10it the resistance avai1ab1e in P. 
absence of adequate information on the BYMV 
there. 

Bean southern mosaic virus (BSMV). A sero1ogical (ELISA) 
fie1d survey of bean southern mosaic virus in CIAT bean fields , 
revea1ed an average BSMV incidence of 30% in both p1ants and 
trapped chrysome1id vectors (Cerotoma sp. and Diabrotica sp.). 
Considering this significant virus incidence , the effect of the 
virus on the main production components of the variety Diaco1 
Ca1ima was determined. The test was conducted under screenhouse 
conditions , and the p1ants were grown individua11y in six-inch 
pots. Three different sowing dates were se1ected to eva1uate 120 
p1ants per date. Seventy of these Ca1ima type p1ants were manual1y 
inocu1ated with BSMV and 50 were inocu1ated with water a10ne as 
contro1s for each date. Al1 the p1ants were inβculated on one 
primary 1eaf 10 days after sowing. The pods were harvested on an 
individua1 p1ant basis and the seed was dried to a 14% moisture 
content. Three yie1d components the number of pods; number of 
seeds; and seed weight per p1ant , were recorded and their mean 
va1ues compared using an ANOVA for groups with unequa1 sample 
sizes. The percentage of seed transmission of BSMV in 
Diaco1-Ca1ima was a1so estimated by growing-out (seed1ing symptom) 
and ELISA (sero1ogica1) tests • 

Tab1e 32 shows the effect of BSMV on the three yie1d 
component~ eva1uated. It clear1y shows that the amount of seed 
produced and the total weight of the seed produced were 
significant1y reduced by 47.5 and 56.3% , respective1y (P 0.01). 
A1though the number of pods produced per plant was higher in some 
of the BSMV-inoculated p1ants , an average of 17.4% of the pods 
produced by the BSMV-infected plants did not produce any seed. 
The ELISA and growing-out tests of the 'Ca1ima' seed produced by 
the BSMV-infected plants , demonstrated a BSMV seed-transmission 
incidence of 11.1%. in mature seeds. The growth cyc1e of the 
BSMV-infected 'Ca1ima' p1ants was de1ayed by as much as nine days 
as compared to the BSMV-free controls. These resu1ts point out the 
importance of this ubiquitous virus which , despite the relative1y 
mi1d. symptoms it induces , may cause significant yie1d reduction. 
Simi1ar studies are underway for bean mi1d mosaic virus , another 
vira1 pathogen often over1ooked but with a wide distribution in 
Centra1 A血erica and Co1ombia. 
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Bean 鞋。 1垂en mosaic virus (BG絞V). The new black-seeded 
草G被V-res1stant bean va宮ieties of ICTA and 11這lA are be1n在
distr1buted throughout eastern Guate祖ala and the gulf coast of 
Mex1co , respect1vely. But 1t has thus far been diff1cult to 
tr甜穆fer t:he BG在V resistance of DOR 41 (lCTA Quetzal) 1nto 
1ndeterminant , small redωsee垂ed types , and i盟poss1ble to transfer 
the res1stance 1nto m給d1U1濃-seeded and determlnant PO缸申adour an是

發喝lphur types. 技ater1als f宮。誼 a broa是 array of other programs , and 
from d1verse 器eographical origins , hsve been included 1n the 
International Bean Gol是en Mosaic V1rus Nursery (IBGMVN) for the 
objective of fin是 1n惡 better non-black resistance donors. As a 
resul章， a number of lines fro甜 the Brazilian breeding pro草rams at 
IAP主R and CNPAF hsve been evaluated in the lBGMVN and used as 
parents in the crossing p宜。草 ra阻 (Table 33). Ho咽eve笠， lines like 
鞋。翁inha G2 , T沒D 1 , and Aete 1/38 have not performe垂位s consistently 
oVer years and locations as have the DOR lines from G羽atemala.

Nor have these other sources have裂 't combined well wlth non-black 
grain types either. and this has necessitated a more e法tens1ve

search a誦。ng nationa1 progra且 germplasm and the evaluation of 恥。re
diverse hybrid va玄iabi1ity.

From routi恐e screenin囂 。f the EP nursery 1n Guatemala h主韋拉ly
宜es1stant lines like A 417 , and A 48白， derive甚至rom the Mexican 
p1nto 1ine G 2024 we宮e 1dentifie謹 RAB 145 , PAD 29 , P且D 30 , and 
P主D 31 have a1so been selecte是 from evaluat1ng other nurseries. 
The lNI血 progra揖 has reco扭扭en垂ed Mochis 4主o and Canario 101 as 
聘擔進 ium-seeded res1stance sources , and DOR 303 , a hi惡hly resistant 
mediu血ωseede是 line ， was selected 1n Guatemala. lt 1s hoped that 
these matεrial皂， plus non-black lines like DOR 257 , DOR 306 , and 
DOR 31昏 w1l1 provi是e a workin暮 base fro點 which to i租prove

non-black, medium-slzed , and deter攝inant types. The best black 
l1nes from the 工BG鼓V器182-83 prove社 to be DOR lines 20雪， 221 , 235 , 
241 , 256 , 251 , and 257. They are currently be1ng te發ted regionally 
with promisin草工CT血1ines L-81-31 an這 L-81-6在. 在arliness a認毒

室eslstance to CBB are bein皂 sought.

τhe IBGMVN/8再 1s the fír發t 1nternational disease nursery 
distributed on a country by country basis according to see哇 color
preferences of the recipients. The 229 entr1es , wh1ch were divide是
a攏。室主客 five basic color groups of the endemic BGMV areas and include 
a set of 27 standard check var1etie怒， have been selectively 
是istributad to countr1es. 
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a Table 26. Probable genotypes- of the bean varieties Royal Re忌. Widusa , and Red Mexican 

U. 1. 35 and their F
1 

progenies. 

且必盤位主主

Royal Red 

芷 一
‘
自
此
間

am t

間

l

mM-m e-c z-b a­nvb-T& 

主全錯坦泣起

+ . ~ .2 司令 2 ll' bcωu'bc-u ， bc-l. bc棚 1- ， bc-2 'bc-2 

龜，、
個

Red 巨星exican 35 
2. _2 l' bc-u bc-1-bc明2

Re吋 Mexican 35 

芷

Widusa 

2. h2 
工 bc叫1 bc倫lõc-2

+ . +. .2+..2 • ...21 ....2 II' bc-u 'bc嘲u ， bc-1-'bc桐-1- ， bc-2-bc-2 

I 

a Only the pert主nent al1eles and genes are shown. 



Table 27. React10n of the F
2 

plants obtaine甚至室。聽 the cross Royal 

Red x Red Mexican 35 to the 81馳11taneous 1noculation of the 

BCMV strains NL3 a也是單L品，

自o. of plants 

Reaction Observed Expecte垂a

Mosaic 43位 392 

Black root 1. 080 1.103 

Local lesions 15 1喜 • 
Sympto終less

b 
44 55 

a Accor是ing to the 事enet1c model 翁hown 1n Table 28 

b Free of the virus 

Table 28. Hypothetical genotypes in the 宮2 惡eneration of the 

cross Royal Red x Red 戀ex1can 35 , and the1r reaction to the 

s1館泌ltaneous 1noculation of 草CMV strains NL3 and NL4. 
學
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一
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史悠悠悠Z

6再 1256

System1c necrosis 180/256 

圈，

z 2. .2 bcZ
2 bc22 , bcu bcu , bc1- bcl- , 

I , bcu bcu , bcl 
2 

bc2
2 

bc22 bc1- , 
1 , bcu bcu , bcl bc1, bc2

2 
bc22 

Local lesions 

Symptomless 

3/256 

9/25岳
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Reaction of the F2 惡eneration of the cross Widusa x Red 

Mexican 35 followin惡 inoculation with BC証V 誼L3 an是

Table 2會." 

話L4.

B肥且豆豆a
2主主垣里呈No. 

Observed Reaction 

388 358 Hosaic 

1. 091 1. 146 Syste甜ic necrosis 

18 。Local lesions • 
5也4雪Symptomless 

a As ca工culate益 for the cro怒翁 Royal Red x Re益設exican 35 • 
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from selected F 
2 

自主垂\lsa

sympto點less

35. Mexican Red x crO$S the 

Bα1v with inoculation its followi茲在

NL4. strains 琵L3 an是

念之么主踏踏

a 
自o.Reaction 

Mo!這aic
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Table 31. 

Screenin草

Cyc1e 

1 

2 

3 

4 

Evaluation of progeníes and select!ons from the cross G 13936 X A 487 fo芝

加組 common 鵬關íc/black root re泣的制ce.

Reaction of BC按v 祖L3 + NL4 No. of 1ndividua主

Mosa!c Black root Symptomless selections Seed τype 

18/31a 13/31 13 Mediu融/dark

red 

10 lines 3 lines 2 級絡通ium light/ 

通ark red 

2 lines 12 Mediu聽llight

red 

12 lines 12 苦ledium li草ht

red 

a Deno血inator indicates total nu祖ber of plants inoculated 
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Tab1e 32. Effect of bean southern 盟osaic virus (BSMV) on three y主e1d

components of the susceptible bean cvar Diacol-Ca11血a.

Yield component 

Contr01 可
E
a

o r e--
t-n n-O EC 、

-
A血

s-d d-e e-t e-a o
a
且
可
E
A

u c o n y- Seed wt/plant P1ant1ng 

date 

Pods/p1ant 

Inocu1ated Inocu1ated Control 

e電~均 1 9.1a (2.6)b 8.0(2.2) 11. 2(8.8) 20.1(6.2} 4.9(4.4) 11. 0 (3 .2} 

2 c* 7.3( 1. 3) 7.6(8.8} 18.6(3.5) 3.6(4.4) 11.0{2.1} 
6.4 (3 .8) 

3 8.5 (2.7) 岳 .7(2.3) 10.9(9.16) 17.9(6.6) 4.8(4.1) 8.9(3.3) 

x 車 .0 7.3 9.9 18.9 4.4 10.3 

a ~是ean of 70 BS被V“主愁。culate是 p1ants and 50 contr01 plants per plant1ng date. 

b standar4ee、l1ations are shown 主n parentheses. 
c* 

Sign1ficant1y 是ifferent at P 0.05; a11 other 狙eans for inocu1ated test p1ants are 

significantly different at P = 0.01 1n re1at1on to their re翁pectlve controls. 



Table 33. Bean golden mosaic virus (BGMV)reaction of selected parents 
and hybrid selections evaluated 1n the IBGMVN fro叩 1979-1984

on a scale of 1個9 ~here 1 symptomless and 9 highly 
susceptible. 

Monjas 
些旦旦控垃i

1979 1981 1983 1984 

Mochis 
些盟主~)

1981 

Londrina 
締結位!l

1979 1981 Ent玄y
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弓
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7 

K
O
弓
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器。說 41

DOl主毒品

DOR 岳G

Turrialba 1 
Porr. Sint. 
ICA Pijao 
Rosinha. G2 
TMD 1 
Aete 1/38 
CEI直A 164-1 
H 771-28-1 
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d ., I<.Jesistance to inverteb玄ate pests 
Evaluations for resistance to 扭E想法主話諮盟主土，拉拉Z已經坐盟主的是

seed-lnfesting bruch1垂 S continue這是uring 1984. Also , e叩aluations of 
50明βbean accessions were initiated in 1984 for the1r react10n to an 
important 1ntroduced pest 1n Central 孟晶。rica an是 說海xico ， the slu直

至起主旦控單位豆豆豆豆 Fisher (Ve玄on1cel1idae) • 

創世盟主主 krae協eri (Ross and Moore). Although E. 些話聽給主 appears
to be the principal species of 強控您服 attac悅玲 beans 1n the areas of 
Central A血eric鐘， the Caribbean and Colombia , 1t cannot be confid忌。tly
stated that it 18 the 跡。 st important species 1n the rest of Lat1n 
Aroer1ca. The reaction of bean accessions co心 ld be different for 
different species of 盒里聽您 There seem to exist differences for 
res1stance 1n beans 忌etween E. 主主竺eri and the 耐忽t import船t Neartic 
species E. fabae (Harris). Correlations between damage ratings of beans 
i訟 the 可SA by E. 結論主 and in C1AT-Palmira by E﹒泓控盟主主珊re
81臨終ificant for only one of f1ve groups of data (Table 34). However , 
since d是這點G草e ratin草 s are qualitative data that are not norma11y 
distribute菇， this type of comparison might not be va1id. 

Capture and mortality of ear1y instar nymphs of E﹒生旦竺主主 by
hook，是d tricho誼es on bean accessions has not been nearly as successfu1 as 
was reported a臨ainst E. fabae (Table 35) (Pil1emer andτ1ngey 1978) • 

1n 1會草4 ， some re益 and white-seeded se1ections fro田 crosses for 
resistance to the leafhopper reached yield levels uear the best b1ack 
lines under E. kraemeri attack (Table 3岳). White an是 red seeded lines 
have usually been poor yiel謹ers under leafhopper pressure. Mulat1nho 
l1nes (c玄eam-colored seeds fro血 a purp1e-flowered plant) have shown the 
highest level of resist馳ce to 昱﹒括全空位主﹒ “盟e of the 祖ulatinho EMP 
1ines are not pure cream-co10red but contain a 1arge proportion of 
unacceptable 在ray or purp主e-colored seed. The best 甜U主atinho lines are 
being purifie甚至or seed color. Pure cream-colored selections of 草經P 81 
yielde是 better than the or1車主nal EMP 81 (Bean Progra單位lllual Rεport 
19串3) • 

Increa翁ed emphasis has been p1aced on sendin在祖ater1als resistant 
臼主﹒ M經盟主主 to countries in a6 ear1y 在eneratio抽出 i5 feasib1e. 
Evaluation of gerroplasm bank entries has continued , an岳 the accessions 
curreutly available in the ger臨p1asm bank have a11 been eva1uated for 
their reaction to E﹒尪岱盟主主﹒ Attention h帥 be叩耳的的切 findin草
a挂 ditional sources of resistance other than tolerance , to raise overa11 
levels of resistance. 

τhe accession of P. acutifolius that was used as a source of 
resist的ce to co酬。n bacte江立了τ立ght (CBB) fo玄 interspecific crossin草
to P. 譜法主主主 was 血。如rately resistant to 且，是誰盟且 (Table 37). 
Resu1ts of three fie1挂毛玄ia1s do not show 6ignificant transfe玄 of this 
resistance to 工ines se1ecte吐 for resistance to CBB (resu1ts of the final 
8血泊y are 臨iven in Tab1e 38). However , these results cou1d be expected 
since early generation selections were not 盟ade with resistance to E. 
主旦emeri as an obj帆tive . 
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Pubescence 驚磁y be considere挂 the most universa1 for盤。主主esistance

to 主援學笠主 spp. Pube發cence has been noted to re心ce popu1a仗的 1evels
of different species of 1eafhoppers in such diverse crops as soybean怒，
cotton , 1i臨 beans 紛d a1falf扎 在lthough P. vu坦主已呈 is generally a 
glabrous p1ant specie傘， pubescent accessions exist , such as G 0088習， G 
15818, G 15423 and G 15427. Fie1是 counts of leafhopper nymphs on such 
accessíons have often shown reduced popu1ation levels on pubescent 
accessions , although controlled screenhouse studies have not found 
significant differences. Part of the difficu1ty in the screenhouse 16 
that pubescence may be reduce述， and 1n young p1ants a large proportion 
of oviposition may occur on pr1mary leaves or the first trifoliate , 
which are glabrous. Plants seem to become more pubescent as they a草e.
Further studies are bein缸 conducted to deter臨ine whether pubescence wi1l 
be a useful character in beans for resistance to E. kraemeri. 

Up to the 6th and 7th cycles of recu主rent se1ection most pr。在ress

in breeding for resistance to!. kraemeri has been made in the cream 
co1ored (mu1atinho ，草roup 50) , and in the s臨a11 red (group 20) and white 
(串roup 30) colored groups , a11 of Type 工 1 and 111 plant growth hab主t
(Table 36). Less progre忽s ha翁 been achieved in the sma11 opaque black 
seeded types (皂roup 10) , since the best black EHP lines (8卒， 82 , 44) are 
not si車nificant1y better than elite b1ack lines such as IC主-Pijao. BAT 
448. BAT 271 , BAT 7己 and Turrialba 1. Black-seeded 11nes as a group 
皂enera工ly had goo是 resistance to 草. kraer張eri before the breedin皂 effo玄t

was initiate是.

Increased attention i9 bein輩革iven to Type 1 p1ants and lines with 
lar惡er see是 sizes (惡roups 25.35). which contain 1ittle res1stance. 
Pubescence occurs 1n some Type 1 plants a with lar草e see挂 size ，. such as 
Linea 24. These are more resistant to E. krae單位ri ， than glabrous Type 
豆 I s. Resu1ts of an Fo yield test of Type 1 輯ate主ia19 is given in 
τab1e 38. The bes主 01: these population諮 will be intermated in the 
recurrent selection scheme. 

a .p ion godman1. Breeding for resistance to !.且且盟且 is conducted 
1n close collaboration between national bean pro臨rams in Central America 
制d CIAT. The highest leve1s of resistance to A﹒肥且盟且 are found 1n 
late maturing , poorly-adapted accessions , such as L-17. 且PN 1ines have 
been developed which are better adapted and show high leve1s of 
resistance , examples are given in Tab1e 39. 

A high degree of correlation between the proportion of da班aged pods 
(吟吟d d'2"'age~ ~;eds 的 for 主﹒臨重聽話 has been foun吐 Y O.27x + 
0.23x~; r~ 巴 0.88. This 主elationship did not vary signif1cantly for 
different bean accessions , count玄ies or years. The玄efore ， in 1984 , only 
pods were counted a8 damaged 0笠 not; seeds were not counted. Th主s saved 
considerable t1聰e in the evaluation. A sequential 忿忿臨p1ing plan has 
been devised usin皂 the followin草 equation 草iven by Ku支持 (1 9惡9)

T “ 1 
n =Ii伊呻+1

n 

where: 
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T_ is the nu血，ber of pods of n sampled that must be da祖aged by A. 
敏是盟主 to terminate samplin必

D 18 an index of precision e哇ual to the standard error for a 
sample 阻ean divided by the 盟.ean.

Table 40 is an example of an abbreviate垂 sa祖.pling table devised by 
this method for D 20克 Se哇uentlal 5a血.pling shoul益 further save time 
and , more importantly , optlmize sampling efforts as 頭。re tlme woul是 be
spent eva1uating the more res1stant 觀aterials ， while the susceptible 
ones woul是 be discarded rapi晶1y. This scheme could a180 help optimize 
evaluat10ns of nurseries for other project結 • 

seed-infesting bruchids. F 約e1ections from addit10nal crOS8es 
between co阻肘~i;ïOb;;~-~;;;~ a;~ wild P ﹒ 2坦主主笠 8制主也s of resistance 
to Acanthosce11deS obte地~tus and Zabrotes s崎bfasclatul1 resu1ted 1n more 
promislng materia1s for res1stance to these two dry see垂帽infesting
insects (τab工.e 41). 

1n some areas of the worl益， such as the highlands of East Africa 
an挂 Latin A臨終 rica and the te揖perate region of South 主盟er1ca ， the 誼ost
important species attackln在 dry beans 16 A. obt:ectus. More sources of 
resistance exist to 血. obtectus th的 to Z. 5蒜苔蒜latu5 ， a但是帥鵬 of
these sources possess a larger 發eed size (1 2也22gflOO seeds) than those 
reslstant to Z. 5ubfasciatus (4-串串1100 seeds). Cr08ses have been 也ade
using sources with 1ar草er see垂s and res1stant only to A. 必話旦旦，間ch
a8 G 12895 and G 12946. 

The slug , Vaginu1us p1ebeiua. 主鐘拉草說車 正些且盟 Fisher 
(Veronicellidae) 1s an introduce挂 slu草 to Centra1 Amer1ca. Presently , 
it 18 of economic importance in El Salvado言 where it was first 
reported , eastern Honduras , eastern Nicara草ua and the northern part of 
Costa Rica and it continues to extend its area. lt may a1so be the s1ug 
that 1s of pr!l建ary importa貌ce in the ~生.exican state of Veracruz. 宮armers

1n some areas have stopped growin草色eans dur!ng the August plantin唱
season 益ue to slug attack. 1t is most severe during this season because 
so11s are not as we11 prepared before p1antin草 as they are in May • 

During a seminar on slug cont玄01 held at the Pana訟e玄ican
血革ricultural School in Hor艾蓓uras in April 1984 , proposals were discussed 
for research aimed at contr011in在 the pest. CIAT co臨臨itte垂 some 
resources to the 制以uation of germp1asm for resistance to 主﹒拉拉已旦呈
(the 51級單 exists at Palmira) and the 5earch for natural enemies of the 
slug. 

1n one te5t performed with whole p1ants infested with two 
slugs/plant for 24 hrs 1n the g1asshouse , significant differences were 
found in consumption of be制 foli咚e a臨叫車 accessi的發 of P. 主已絃ris and 
other plant sp的1帥 Cowpea was 主組st co抽隨剖， f0110wed by 帥酷斗

笠盟主監控s accesslons. 1n 囂的er斜， there was 霉。od correlation between 
consu監ption measu玄e尋 1n weight or srea; the exception was G 10 ,000 which 
possessed relatively thinne主 leaves than the other áccesslons • 
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S1草nif1cant 桂1ffereoces were fou泣d 10 leaf area consumed of 
cult1var浴在宮。棚 1n the f1el是 aod tested und位 no“cho1ce ∞nditions in 
petr1 dlshes 1n the gla發shouse (Tab1e 42). The varieties Wade and Tara 
re訟ained a題。n惡 the 1east consumed cultlvar.章， a1though defoliat1on was 
s t111 con怠主接era拉圭e. Líkew1se , Ja觀apa ， the principa1 cultiva玄 in the 
area8 of Veracruz where 51泊在s are 主訟portant ， continue是 to be among the 
攏。st con發也聾發往 811經ilar resu1ts were note是 for p1ants gro'研1 10 the 
草1asshouse.

幫h01e p1ants infested w1th 81ugs in ca草e8 1n the fie1卓 showe垂 great

var1ation 1n defoliat1on. 1n the fie1益， it wa8 noted that pr1mary 
1eaves were geoera11y 誼。re frequeot1y attacked than trifoliates but this 
was not confirmed 1n petr1 d1shes 1n the 草1a5shouse (Tab1e 42). Perhaps 
due to the physica1 position of prima玄y 1eaves on the p1ants thεy are 
simp1y encountere社 f1rst by the s1ugs. 

The differences observed between cu1tívars of P﹒法語盟主主 for slug 
defo1íat1on wete sma11 an是 may not stand up to intense slug pressure 1n 
the f1e1d. Seeds of the 1ess preferred cu1t1vars have been sent to 
cooperators in Veracruz and Honduras for fie1d eva1uation. If s1臨i1at

react10ns are be found in Centra1 Ameríca , eva1uations of 四ateria1s for 
res1stance at Palmira w111 continue. 

Table 34. Corre1ation between Emp旦旦旦泣呈盟位主 da咽ge to bean 
accessions at CIAT-Pa1mira and E﹒主鼓豆豆 da鵬ge to the 開m
accessions 1n the USA. 

Source of USA data 

International Bean Rust Nursery at 

Belcsv111e. MD. 1976a . 

E. 挂盟雙笠主主 resistance nursery at 

Be1tsvil工e ， KB ， 197§a ﹒

Cha1fant (1965) at F1etcher ，草C.

腎。1fenbarger and S1eesman (1961) 

at Wooste主. OH. 

Ib1d. at Marietta , OH. 

Probability Corre1at1on 

coefficient 

0.0001 0.41 

0.42 0.10 

0.07 0.53 

0.58 0.14 

0.86 0.04 

a U8直是ata from J. P. 護einers ， Be1愈發ville A嘉r. Re.章. Center , USD車，在RS ，

Beltsvi11e , 接D ， a也垂 J. M. Sha1k, 哲. S. Vegetl龍b1e Breedin草 Lab. , 

Char1esto泣， SC. 
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Tab1e 35. Perc缸ltage of 叫rly instar ny觀phs of E投控訟至1 尪盟授主主

captured by hooked trichomes of bean accessions in the 

screeηhouse afte室主4年 hours.

Accession Tria1 1 

California Light 8.1 a* 
Red Kidney 

車rasí1 343 5.9 a 

G 14233 

Z ~迎hs
Tria1 

盟泣些全是
2 No hooked 

trichomes!cm2 

11. 1 a 3450 

2.1 b 400 

l在 .3 a 2500 

Pi11emer and Tingey (1978) reported ny羽pha1

恕。rtality after 24 hours ranging fro!濃 27-37% on Ca11fornia Light 

Red Ki謹ney • 

* Figures in the sa珊e column followe是 by the same 1etter are not 

sign1f1cantly different at the P=0.05 。f the Duncan 恥1tiple

Ran皂e Test. 

71 



Table 3岳. Reaction of the be怨t lines fro聰 the latest selections for 
resistance of heans to Empoasca kraemeri. 

Yield kgπa 
Entry Seed Infested Protected Darnasg 

color a by with Scale 
leafhopper insecticide 

EMP 135 rnulatinho 1789 2438 5 

ER 823岳-2-CM carioca 1626 2273 5 

ER 8123-9-CM red 15有3 2005 5 

草R 81冉冉ω3ωCM 揖ulatinho 1565 1972 5 

在轉F 串串 black 1443 2087 岳

窮R 81串3ω10-CM 玄ed 1冉冉§ 1雪95 5 

路P 86 聽ulati室主ho 13喜: 2027 4 

在竄 8227-6再CM white 1433 1914 4 

ICA Pijao black 1404 1848 5 

ER 8108-冉-CM re挂 1139 1872 6 

ER 8138伽9岫CM black 1245 1850 5 

IPA 74枷19 rnulat1nho 1177 1769 5 

ER 8227-5耐心f white 954 1772 5 

ER 8153-1昀CM white 1148 1559 5 

Ex Rico 23 white 807 1447 6 

a pfuzatinho:cream-colorezi fro血 a purple-flowered plant; Caríoca; c玄eam

with stripes. 

起 1攤位。通緝總是違章念， 會潛能 heaviest damage; 聽ean of rating at 30 an桂 品o days 

after plantin草﹒

72 

• 

• 

-

e 



Reaet10n of parents 的是 best progen1es of a 旦.皇位鉛拉圭 x P. Table 37. 

cross to Em但笠思主話聽証i.ac也tifo1ius

Dama草a

scaleb 

No. nymphs/ 

10 trifoliatesa 

設a. teríal

2 

6 

惡

4 15.2 ab 

已19.2 b 159 XAN 

6 21. 2 b XA跨 160

已ab 12.5 161 XAN 

9 

位﹒

9.5 a* 

9.7 a 

18.7 b 

(acutifolius) 

叫
一

叭
的
腳

G 400立。

5 17.0 ab JT7岳-2-1-M

6 13.0 ab JT78盼4倫工司M

smaller leaves than che others. 10日22 have especial1y G and G 40020 a 

there are no significant d1fference侈，area , 甘hen corrected for leaf 

9 眉 dead plant. 

Resistant check. c 

are not s1車n1fieantly different 

ran在e test. 
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τable 38. React10n of F~ populatlons from an 1nterspec1fic cross between 
2 

支掛怒已豆豆鉛泣起拉拉立 and 主﹒些接泣起。f Type 1 plants to 

infestatlon with E訟說訟豆葉法是翠玉主﹒

Populat1on or Cross See是 Yie正是 Da盟E草草e

line size (kg/ha) 發ealea

ER 11350 車AT 1366 x BAT 1727 Large 會83 5 

ER 11345 BAT 13岳6 x BAT 1327 La主ge 已8有 益

ER 11349 BAT 13岳6 x A 464 Large 677 昏

ER 11330 ER 8132-13“5“α1 x BAT 1366 Lar島e 669 3 

ER 11327 ER 8132-13-5-CM x BAT 1327 Large 609 5 

ER 11348 BAT 1366 x BAT 1558 Large 5會3 5 

ER 11346 BAT 1366 x BAT 1413 Mediu臨 526 已
ER 11335 ER9218-16-2-CM x 血 464 Medium 521 已
A 132 Medium 499 5 

ER 11336 ER 921B-16-2-CM x BAT 1366 Large 492 6 

BAT 1366 Large 482 6 

ER 11328 ER B132-13-5-CM x BAT 1429 Large 480 6 

ER 8132-13-5-CM Large 468 6 

ER 11347 BAT 1366 x BAT 1429 Large 也 27 6 

ER 11332 ER 9218-16-2-CM x L{nea 24 Small 408 5 

ER 11333 ER 9218-16-2-CM x B主T 142甘 Large 406 已

BAT 1753 Small 322 7 

Diacol Calima Large 204 7 

Lfnea 24 Large 143 已

ICA Pal組ar Large 76 7 

a 1種 室主。 這amage ， 會 = dead plant; 重建ean of rati綠草翁 at 30 ，再o and 50 days 

after planting. 

74 

學

• 

• 

• 



and varieties in terms of 。f some 11nes Res1stance levels 39. Tab1e 

percentage of pods 益amaged by 些設三位坐盟主 in G咽temala.

Z 是amaged pods Lines and 
varieties 

* 12 a APN 42 

13a AP器 83
蠱
，

i
*
f
e
z
-
-
e
a
'
7
9
4
i
J
4
:
;
4
d
a
i
-
-

幸
?
B
i
z
-
Z
&

13a APN 84 

ab 15 SAN M血RTIN

16 a忌AP普車1

ab 17 7串APN 

19 ab 車PN 68 

25 ab L幽17都岳

ab 31 ICTA-T主奴主ZULAPA

42 b ICTA-QUETZ主L

letter are not s1草nificantly 是主fferent at 

Range Test. the 5% level of the Duncan Multiple 

same followed by the * Means • 
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Tab1e 主O. Exa珊ple of an abbreviated sequent主a1 samp1ing tab1e to 

師timste the proportion of bean pods damaged by 凱控EEod臨祉，

maintaining the 1eve1 of precis10n (D) at 20%. 

Number of Min1mum number of Proportion Estimated 
pods samp1ed da發~ged pods necessary of damaged proportion of 

to terminate samp1ing pods 益amaged 益eeds

(n) (T
n

) 

5 5 1. 00 0.5位

6 5 O. 惡3 0.38 
7 6 0.86 0.40 
8 7 。 .88 O. 再l

9 7 0.78 0.35 
10 8 0.80 0.36 
15 10 0.67 0.28 
20 12 O. 色。 0.24 
30 14 O. 冉7 0.18 
50 17 0.34 0.12 
100 20 0.20 0.06 

Table 41. Reaction of se1ected F, plants fro訟c.rosses betw位en co誼間rcial

bean Types and wi1d Phaseolus vulgaris as sources of resistance 
to seed-infesting bruchids. 

Cross , Wt. Insects % emergence days fro甜 dry wt. 
工1n攏. or 100 seeds 1nfe的tedaof a <iult s es且 to of 
variety (g) adult adult (m缸〉

BAT 1235 x G 1001型 10 Ao. ? 43. 冉 22 
BAT 1274 x G 12952 10 Ao. 10 46.7 13 
V 8030 x G 10019 10 車.0. 9 41. 3 24 
G 12891 x Carioca 12 Ao. 5 45.0 17 
Diacol-Calima 36 Ao. 74 35.3 26 
Ancssh x G 12952 12 Zs. s 53.0 7 
BA:τ1276 x G 12雪52 14 Zs. 27 主7.7 § 

Diacol Ca 1i飽a 3岳 Zs. 89 3 1. 3 15 

a 
AO 認 Acanthosce工lde." obtectus;Zs= Zabrotes subfasciatus. 
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τable 42. 

Entry 

No. 

‘. 
G 04050 

G 06725 

G 05478 

G 06572 

G 05358 

G 027主2

G 01876 

G 06302 

• 
G 01459 

• 

• 

Percenta草e fo l1ar consumption of accessions by the s1ug 

h屁巴接琵昆虫結盟。f excised 1eaves of 些笠懿扭主盟法紅說

grown in the field. 

Cu1tivar Area of fol1a草e consume挂 by

2 51法草5/day (CE2) 

Pri盟ary leaves First trifoliat學

27“ R 22.2 18.5 

Wade 22.2 24.3 

Tara 17.3 25.7 

Idaho Refugee 20.3 28.5 

話e草ro Mecentra1 21. 2 28.0 

到P 84 25.7 30.5 

Zamorano 23.8 31. 2 

Zamorano 18.8 35.5 

Ruetar 25.8 35.7 

Cuarente晶。 25.8 36.2 

B血T 冉 1 26.0 37.8 

Ja軍apa 20.0 41. 8 

Jamapa 18.7 44.0 
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e. Yie1d Potentia1 
A1though previous reSel是rch at CIA'τhas demonstrated that 

yiel是 potent1al coul且 be 1ncreased lf 1ate 亞aturlng lines are 
develope益. this approach has proven difficult because of lack 
of var1abil1ty for 1ateness. 1n addltion , lt 15 not c1ear how 
many production areas could accept late芝 maturin草 lines in 
their present c玄opping systems. Thus , although lateness wil1 
cont1nue to be sought a8 a 言。ute to abs01ute maxi訟um yie1d , 
。verall work on yiel是 potential 1s a1so be1ng d1recte挂 toward
other groups of mate室主a1s 1ncl也是1n臣 me廿 1u訟 and 1arge-seeded 
lines an是 early maturin器 11nes.

Researeh 15 presently gu1ded by several working 
hypotheses base岳 on previous attempts to 1mprove yie正是三

(1) Di玄ect select主on for lncrease 1n yie1d eomponents w111 
have l1ttle effeet due to co胡.pensation. There 18 
undoubtedly room for optl臨izat10n of co鵲起inations of 
components , but this 電0111 require deta11ed stud1es within 
materials of 8imilar maturities and g玄ain types. 

(2) 主主respectlve of t1me to 臨tur1ty ， the highest yiel是ing
lines will ten是 to be those which rapi是1y estab1ish a 
large leaf area. an位祖aintaln leaf area until the end of 
podfill when remabilizatlon will cause rapid senescence. 

(3)在n essent1al co祖ponent of high y1el這 potential 1s hi車h
制aptation to local conditlons. Op timal temperature 
responses of photosynthesis and maintenance respiration 
will 泌aximize the assi血ilate available for growth , while 
photoperiod response may be essential 1n 挂eterminin在

efficlent partitioning. 
(4) If the ran草e 1n variatlon of characters with stron在

correlations with yield Or basic 缸rowth patternl器， such as 
time to maturity ，發eed size or 囂rowth habi芝. 1s too grear 
within a tr1al. the effects of these characteristics will 
tend to mask effects of other variable約. Thus , studies 
attemptin惡 to account for effects of mult1ple 
character1st1c忍 should be subdivide垂 for appropr1ate 
classes of materials. 

(5) Deter盟ining combinations of characteristics lead1ng to 
increased yield potential w111 ultimately depend on 
having techniques capab1e of describing interactlons of a 
large nu訟ber of var主ables ， each havin草 a small effect on 
yield potential. Th1s wi主1 require use of quantitative 
訟。甚els.

(6) For lnformation to be of use to breeders , characteristics 
must be sought which can elther be measured throu草h
simple fleld observations or laboratory tests. 
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As an initia1 step towar是 defining a more precise 
strate草y for improving yie1d potentia1 , the growth of 30 
medium to lar在e- see位已拉 an是 30 8盟al1-see垂ed line8 are be1ng 
compare垂 1n a 8erie8 of fou玄 yield trials. The data will be 
of greatest value when a11 tr主a1s are co誼pleted ， but results 
from the f1rst tr1a1 i11ustrate several points of the 
strategy. 

The first variab主es presented 1n Table 43 represent so盟e
of the effo玄ts to 1dent1fy new types of se1ection criteria. 
Ca∞py cover at 20 days (益etemined with a point quadrat) 
should reflect a variety's abllity to rapid1y establish leaf 
area. T1me to appearance of the first branch leaf should vary 
w1th the tendency to develop branche8 , and may a1so reflect 
t1me to flower 1f there are deve10pmental correlations between 
branch growth and f10wer 1n1t1at1on.τhe a'立ount of po11en per 
f10wer may affect the eff1ciency of seed set , which a1thou草h
1t 1s not expected to produce dra盟at1c 1ncreases in seed 
yie1挂. but 訟ay be important 1n opt1miz1ng yield components. 
(Because of the 1abor re屯u1re挂 1n 挂eterm1n主ng the amount 
p011en/flower , data Was on1y taken for the med1um to large­
seeded lines.) Simila玄1y ， measuring the max1mum number of 
seeds per pod was expected to reveal 咽。re about potent1a1 seed 
set than mean number of seeds per po益. and would a180 be much 
easier to use as a se1ection cr1terion in the field • 

The generally 10w corre1ations among these and other 
parameters may seem 是1sappointing (Tab1e 44). but this is 
actua11y seen as a step forward , confirming that 盟any

variabl帥 each with a re1atively sma11 effect, detemine 
yield potential. Since the progra油 expects complex 
1nteractions 剖nong different growth parameters , strong 
correlation翁. due to 悠悠e of too broad a group of materials. 
would have smothere社 the relations of interest to the team. 
lhis suggests that the two groups of materials Were properly 
selected as having a sufficient1y 1imite垂 range of 田aturation

and seed sizes. 

?會



Table 43. Characte笠istics of best-yie1din器組.edium to 1a宮草縫-seeded
and smal1-seeded 1ines in tria1s 8主03 and 8404. 
respectively. 

氣edium to PVA A BAT PVA 在

1a主皂@偏seeded 11玄les: 1日70 322 1617 1189 114 設ean S. 草，

Canopy cover (% at 
20 days) 45 在5 41 主惡 42 再5 4.2 

First branch leaf 20 20 21 20 21 21 1. 2 
Pol1的Ifl甜制 6400 主000 6600 6300 5500 5100 1600 
E尪芷. seed/pod 5.0 6.5 5.8 5.0 6.3 5.7 .67 .. 
Growth habit 主 III 主 I III 
Days to flower 33 33 35 33 37 35 0.6 
Days togz/amaa耳u}rity 72 72 76 7有 80 77 1.岳

Yield ( 1串串 172 171 166 1 岳2 135 16.7 
Yiel是/day (gl級2/.觀Q點 2. 岳 2.4 2.3 2.2 2.0 1. 8 .21 
Crop dry wt. (g/m-) 344 275 370 318 305 276 38. 會

Harvest index .62 .65 .57 .59 .59 .54 .02惡

100 Seed wt. (革) 3岳 25 31 48 25 32 1.8 

BAT BAT BAT BAT 
5mall seeded lines 1647 1毒草 1 477 A83 1554 Mean S. E. 

C創10py cover (% at 也2 主6 50 在主 37 44 .6 
.. 

20 days) 
First branch leaf 23 22 22 22 27 22 5.3 
往ax. seed/pod 6.5 7.0 7.3 7.0 6.3 岳 .8 .92 

Growth habit II II II II II 
Days to flower 37 38 33 37 38 37 .6 
neaystog獵/Eaz&urity 76 ?先 73 7岳 76 75 1. 0 
Yield (g/m-) 213 20事 203 201 1 會5 181 14.3 
YieM/daywJ.B di 2.8 2.8 2.8 2.6 2.6 2.4 .18 
Crop 是ry wt. (g/m-) 371 33岳 339 365 321 312 3岳 .3

Harvest index .61 .60 .已2 .63 .忌。 .60 .021 
100 5eed wt. (在} 16 16 19 22 工冉 18 .7 

司已
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Tab1e 主4. Corre1ations a鴛long various growth parameters. 
For large and me桂ium seeded 11ne息， p = .05 for r 士.38.
For small see挂e是 11nes ， p = .05 for r = !.36. 

Me社 1u臨 to 1ar草e

seede是 11nes:

F1rst branch leaf 
Pol1en 車r./flower
Max. see是!pod

Days to flower 
Days to 滋aturity

Yield 
Yiel是!day
Crop dry wt. 
Harvest 1ndex 
100 seed wt. 

Smal1念eede是 1ines:

F主rst branch leaf 
Max. 發eed/po社

Days to flowering 
Days to maturity 
Yie1d 
Yìe1d/day 
Crop dry wt. 
Harvest index 
100 See垂 wt • 

Canopy 
cover 

.12 
-.19 
個 .34

-.28 
.03 
.29 
.28 
.41 

-.19 
.37 

.04 

.38 

-.64 
-.1串

.24 

.2會

.33 

.00 

.21 

1st b玄
leaf 

.37 
鵬.37

幽 .10

鯽 .04

.02 

.02 

.09 
-.3串

.27 

.17 

.09 
-.10 

.45 

.46 

.34 

.0晶

儡 .08

111 

Po11en 
grains 

.04 

.02 
-.05 
-.02 
帥 .04

.06 
-.32 

.04 

Max.seed 
/pod 

.33 

.11 
-.22 
". 22 
-.20 

.15 
鳴﹒§會

.00 

.42 

.21 

.06 

.22 
恥 .05

.11 

Yie1d 

也 .04

-.02 

.94 

.71 

.30 

.29 

“ .31 
-.09 

.會4

.75 

.17 
-.02 



Yield potential and seed sizeIt has consistent工y
been observed that yields of large-seeded bush beans are 
lower than those of s級a工1 seede泣。nes. Explanations which 
have been forwarded inclu挂紹:

(1) Large-seede挂 lines are predo噓inantly early-四aturin皂

Type 1'8. 

(2) Large “ seeded lines are predominant1y cool cli臨te or 
temperate zone material谷， and are simp工y poorly adapted 
or lack essential disea8e resistances. 

(3) There is an inherent 惡rowth correlation between seed 
size and possibly undesirable architectural 
characteristics such as large 工eaves an是 long

internodes. 

(4) The growth of pods of largeωseeded lines 1s acco揖.panied
by an unu怒之lal1y high sink demand (necessary to .permit 
車到owth of large seeds) , and thus individual pod容

trig惡er source-sink imbalances which reduce the overall 
efficiency of the whole .p lant. 

In a trial exa盟主ning the fourth hypothesis , 直rowth of 
single pods was monitored. Defoliation (ap.proximately 60%) 
and defloration (removal of 益eveloping flowe主s and pods) 
were included to te忍t the sensitiv主ty of ind主vidual pod 
嘉rowth to the source-sink balance of the p工ant. PO是 growth

para血eters for six sampling 晶ates (pod lengtl玄， fresh wei惡ht ，
seed and pod wall 挂ry weights) were recorde益.

When the pod growt:h of the cont:rol treatments of the 
four lines (Fi惡ure 5a) , were compared. The 皂rowth pattern of 
the large-seeded lines (A 195 and Linea 2在) differe益 from

small-seeded oneS (草AT 1297 and A 78) principally throu草h
duration of podfill , including a lon車er perio社 of rapid pod 
filling. This e莫tende丘 pe言iod of hi草h 1ndividual .po是 demand

for a俗話，imilates or nutrients could trigger local source枷
sink imbalance愁 A po必sible solution could be to develop 
lines with fewer ovules per pod to reduce sink strength. 
Emphasis 18 車iven to ovule number since selectin囂 for fewer 
seeds per p。這 would probably result in selection of l1nes 
wi t:h poor seed set. 

At t:empting to mo社ify pod 車rowth patterns through 
是efoliation and defloration treatments scarcely affected the 
惡rowth of indivi吐ual .pods of Linea 2在 (Figure 5忌). This 
su串串est: s that fo玄 pods at the lower posit1on on the 臨a111
ste血 individual pod growt:h is insensitive to moderate 
shifts 1n the source-sink balance of the bean plant , and 
thus that such pods are app言。priate for basic studies on pod 
皂rowth.
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Screenin直至or variation 1n maturity “ As a broad 
ran在e of 是主 sease resistances becomes available , there 1s an 
opportunity to d1vers1fy the range 1n matur1ties fo叫nd amon草

CIAT lines. Later 屆aturing 工ines are expected to result 1n 
increase社 yie1d potential , and while ea室工.y lines are of 
1n主erest for a ran臨e of rea街明白 s ， yield stabillty 1s perhaps 
the most i祖portant. A program for develop臨ent of 11nes 
representin串串reater ranges 1n maturities h且s been init1ate是
wlth the following objectives: 

(1) 

(2) 

(3) 

1dentify parents of d1fferent 串rowth habits an挂 see社

characte玄s giving earliness (less than 70 days to 
血aturity at CIAT-Palmira) or lateness (攏。re than 85 
days) with high yie1ds. 

Develop selection cr1te主1a for earlines8 or 
with 墓。od yle1d. 

lateness 

Breed hlgh yiel吐ing 1ines combining earliness or 
lateness with disease res1stance an這 other co租mercial1y

i血portant characteristics. 

1n the first stage of tl毛主的 work, early and late 
matur1n島 lines 電.ere evaluated 1n parallel nurser!es of 
approximately 180 lines each. Cons1de玄able variation for 
ear liness was detecte逞. although no extremely ear1y Type 
11' s were found , and the ran草e of seed types was a1so 
limitcd (Table 有5). Yield potential wi l1 be reduced with 
increased ear1iness , but it 18 encourag1ng to fin是 a

種ateria1 such as G 3017 , capable of yieldin草 over 2 t/ha in 
60 days. Later maturing lines appear much mor也是ifficult to 
obta1n. Of particular concern 1s the 這ifficulty 1n 
identifying 1ate IDaterials free of proble甜s with flower. pod 
or seed abortion that result 1n lateness wi th low yields. 
From each nursery ，有o 1ines are being evaluate甚至or yield 
and photoperiod response , and 可.i11 be used as parents 1n 
breedin草 for increased earliness and lateness • 

To gu1de selection of early and late 11ne6 , various 
parameters were ana1yzed an是 corre1ated from data of the two 
nurseries (Tab1e 主6). From the怒發 data the fol10wing are 
noteworthy: the node bearing the first inf10rescence On the 
臨a圭n stem may have utility a5 an indicator of time of flower 
1nitiation. Lar車e seeds are associated with a 10n皂er period 
of podfill. 

富3



Table 45. Pro聽1s1ng lines fro揖 screen1ng for extreme earliness or lateness. 

100 seed Node of Days to Days to Yield Y1eld 

CIAT no. Habit wt. (g) 忱的 in- flower 血turity (皂角2) Iday 

floresce室主ce

Early l1nes: 

G 2在車3 l 27 5.2 2岳 56 68 1. 21 .. 
G 4450 1 38 7.0 31 66 220 3.33 

G 51 i 31 岳 .2 30 岳§ 213 3.22 

XAN l再5 2 1尋 巷，。 35 68 209 3.08 

G 2858 3 35 7.2 27 68 190 2.79 

G i會65 3 18 岳 .6 32 惡 3 13是 2.09 

G 1344 3 16 5. 草 32 65 165 2.54 

G 2923 3 21 6.6 31 岳3 200 3.17 

G 13在5 3 16 吾 .8 32 6再 202 3.15 

G 3017 3 19 4.8 27 60 212 3.53 

... 
Late line念:

PAD 13 l 44 8. 主 37 在 1 244 3.01 

A 471 1 35 7.2 3串 82 220 2. 68 

PVBZ1902 3 20 9.4 41 81 23在 2.89 

PVBZ1782 3 22 7. 2 再告 82 259 3.16 

VRB81023 4 24 8.6 37 80 269 3.37 

... 

車4
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Tab1e 在6. Corre1atlons among varlous characterist1cs 1n nurser1es for ear11ness 
and 1ateness. Upper right triangle of coeff1cients is for early 
1inesj p a .05 at r a +.17. Lower 1eft triangle , for 1ate 1ines; 
p 詞 .05 at r = +.23. 

Onset Duration 窮。de 100 Seeds! Max 
F10werlng pod- 游aturity Pod- lnflo seed pod seeds/ Yleld 

f111 fill res wt/w pod 
cence 

Days to flower .80 .71 .21 .58 "﹒轟3 .52 .43 .06 

Day翁 to podfill .60 .5路 伊 .13 .44 -.42 .50 .再8 .24 

Days to 
。ueu maturity .37 .3主 .43 .41 .05 .24 .18 .4事

Duration of 
podf1l1 棚.在4 間 .10 .55 枷 .12 .66 -.30 -.27 .主3

Node of lrst 
inflorescence .39 .32 .35 -.0冉 “ .33 .34 .26 .19 

100 
移ee是 weight 明 .55 -.40 .02 .54 -.15 晶晶 -.62 .22 

Seeds/pod .3會 .32 .04 ~.32 -.05 ". 61 .77 .11 

Maximum no. 
治eeds/pod .30 .29 .03 創 .31 .00 明 .58 .78 .19 

Yiel是 -.25 “ .33 ω.09 .15 自 .30 .23 .04 .03 



Variation in individua1 p1ant yield Assuming that 
variation in individua1 plant yields reflects levels of 
interplant competitio鈍， and that competition reduces the overa11 
efficiency of the crop , a relatively uniform distribution of 
yie1d pe玄 plant within a p10t might increase yie1d potential. 位主

under怒tanding of this aspect of competitive ability might a1so 
aide in the prediction of performance of 器ixtures 0室已eans in 
association with other crops. Furthermore , varia t: ion in 
individual plant yield r超ay be relate是 to yield s t:ability. 血 line

草iving highly variable indivi泣鬼，，'11 yields 臨ight be more stable 
since it h晶s the capaci ty to compensate for poor parts of a 
field 令 Or arguing for t:he reverse of this relation , a 工ine

showin直 low within-plo t: variability could be showing tolerance to 
variab1e field conditions , ar三d would be 曲。re stable. 

To explo芷e such relation侈， data for pods per plant were 
recorded for 10 lines (40 to 60 plants each in four replicates) , 
pods per plant being an index of plant growth which can be 
阻easured rapid1y in the field. Three depths of sow主ng were use挂
in separate p工ots to aug盟ent variation th玄ough effects on 
忽必ifor鵲ity of emer皂ence ， but since no depth effects were foun益，
the data were analyzed for means of a11 depths. 

τo il1ustrate the variability found , data for pods per plant 
a主e presented in Figure 益 The 傲。st striking result was that the 
two best yielding lines ，車 83 and 話AT 119巷， dlffered great1y in 
va玄lability aS in位icated by the standard deviations (5D) of pods 
per plant (Tab1e 47). Since these 1ines are both small-seede社

Type 111's and had sir蕊i1ar populations of plants , the 1ines 
appear to fol10'冒 different strate草1es fo吉 pr的ducing high y1e1ds. 

A1thou在h the 紋ean (注) and standa主d deviation of pods/plant 
were highly correlated , suggesting a Poisson distributio缸，

coefficients of 垂ispersion (CD) estimate昔 for each line (CD = 
約州) showed a systematic 臼viation from a value of 1 , v101ating 
a second requirement for a Poisson distribution. Comparin草 the

yiel謹 and CD , B主T 11 會8 and BAT 1671 had lar草e CD' s and high 
yie1ds , while A 83 a had low CD I只.t similar yield. 
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Table 47. Variation 1n individual plant growth within plots as measured in terms of 

po垂釣 Iplant.

Days Y主eld Yieldl Plants Seeds Yield 100 seed POds/plant 

to 

Line Habit Matur g/m2 day 1m2 Ipo通 Ipod wt. Mean S.D. C.D. 

1ty 

A 83 3 77 245 3.20 l雪 .8 5.86 1. 56 26. 岳 10.3 4.5 .76 
BAT 1198 3 80 237 2.97 17.4 5. 再會 0.96 17 .5 1串 .5 10.3 2.01 
B直T 1 岳71 3 80 237 2.96 18.8 4.98 1. 2冉 25.0 15.1 8.3 1. 6岳

BAT 1230 2 7吾 215 2.85 19.5 5.16 1. 29 24. 雪 11. 7 5.8 1. 08 

BAT 477 3 75 212 2.82 17 .8 6.72 1.晶3 2主 .2 會 .5 5.0 1.01 
。、de 

TOCHE 400 3 74 211 2.85 14.8 5. 臨6 1. 87 33.0 11. 4 6.3 1. 32 

A 465 2 75 1串4 2. 主7 19.3 3.90 1. 46 37.5 8.8 4.5 .86 

BAT 1532 2 76 183 2.41 17. 9 5 血?再 1. 1勾 19.9 12.2 晶 .0 1. 07 

BAT 304 3 74 17岳 2.38 17.5 5.72 1. 34 23.4 9.6 4.3 0.76 

A 296 2 75 16已 2.20 16.9 5.7品 1. 23 21. 4 12.1 5.9 1. 15 

Correlation with: 

Yield .70* .98* .28 .4在 .06 -.07 .47 .48 .46 

Pods!plant 

Mean .83* .47 .31 呵 .14 編 .04 司 .66* -.5在 .98* .94* 

S.D. .80* .血思 .33 -.22 用 .07 編 .56 翩 .47 .98* --* .99* 

C.D. .75* .46 .33 -.3日 咀 .07 一 .4吾 -.38 .9冉* .9事*

* p= 0.05. 



Pod and seed se:!ô.. An understanding of the proces話es

underlyin惡 pod and 移eed set w111 benefit several lines of 
research. !n searchin草 for late maturing lines，祖any
揖aterials with high levels of po是 or seed abortion have been 
found. Under drought or heat stres翁， f10咽e笠， pod and seed 
abortion often increa翁e. Before such prob1ems can be 
ana1yze益 techn1ques are nee挂念d for determ1nin惡 pollen 
ferti1ity , efficiency of pollination , and proportio罰。f
ovules fertilized. 

Although beans self恥pollinate easi1y , it 1s not clear 
how efficient pol1ination actually is under field conditions , 
particularly in the absence of insect pollinators which can 
mechanically trigger se1fing mechanisms. To test thi咎， a 
field trial was conducted including a treatment which 
consisted of depressin草 the coiled floral keel , thus causing 
the stigma to exert an這 then retreat throu惡h the anthers. 
Presumably , the 盟ove租金nt would increase both pod and seed set 
lf self-polllnation Were increased. Ant1clpa芷 ing va玄letal

differences 主n respons缸， flower buds and open f10wers Were 
collected to permit evaluation of quantities of pollen 
produced , 都沾 the 翁之lcces翁 。 f ferti11zatlon (through 
observatlon of po11en tubes reachin草 ovu1es) • 

Manipulat10n increased seed and pod set of 80組e ， but not 
a11 lines (Tab1e 48) , suggesting that they 臨ay have varle是
considerably ln their efficiency of polllnatlon. (The few 
C雞ses where manipu1ation reduced seed or po桂 set 阻ay reflect 
overly vi囂。rous 觀anlpu1ation of flowers having 挂a盟age挂 some. ) 
Counts of po11en grains per flower dld not show a re1atlon as 
a 宮esponse to the manipu1atlon technique although there was a 
nearly three-fol桂 diffe主ence in pollen content of different 
1ines. BAT 1670 wa移 noteworthy ， having nearly the largest 
amount of polle泣， yet the fewest po11en tubes and low seed 
8et. Note that there 18 no expectation that lncreas1ng seeds 
per pod or pod發 per inf10rescence w111 automatica11y increase 
yie1d potential. Un1ess the capaci ty of the p1ant to fill 
such seeds 0玄 pods 1s a1so increase挂， the expected resu1t 
wou1d be shifts in other yie1d components (such as a 這ecrease
in individual se絃是 wei草ht or in inflorescences per plant) , 
resulting little no change 1n yie1d. 
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Table 48. RespOI三se of seed and po是 set to floral 血8位ipulation 1n 10 bean 

line緣. Data for pollen an是 pol1en tubes are for control plots 

only. Cont = control; Man = manipulat10n treatment. 

100 Seeds/Pod Pods/ Seeds/ Pollen 車rains Pollen 

Seed 1言lf1ores- inflore發w /flower* tubesl 

Wt. cence cenCe flores “ 

Line Habit Cont 滋an Cont 書是an Cont 終an cence 

BAT 1281 3 21 5.0 5.0 .96 .92 4.9 4.8 7700 a 16 

A 120 3 32 4.2 4.4 1. 30 .75 5.4 3.3 15900 b 14 

BAT 202 3 22 2.9 3.8 .14 .37 .4 1.轟 16200 bc 16 

A 227 3 22 3.1 4.1 .84 .93 2.6 3.8 16事。。 bcd 17 

A 在29 2 2岳 息 .5 4.8 .草書 1.68 是 .0 8.0 17300 bcde 13 

蟲 488 3 27 5.0 5.9 .22 .41 1. 1 2.4 17800 bcdef 14 

A 463 1 32 2.8 6.4 .32 .55 0.9 3.5 19100 cdef 14 

BAT 1061 2 22 5.9 5.8 1.42 1. 70 8.4 9. 串 1雪200 def 16 

BAT 1670 2.9 2.5 .98 .87 2. 會 2. 堯 20300 ef 7 

A 200 3 25 4. 會 4.6 1.31 1.22 6.4 5.6 21000 f 20 

* Means fol1owed by the same letter(s) are not 81在nif1cantly different 

(P宜。 .05) of the Duncan Multiple Range Te8t. 



yie1控， yie1d stabi1ity and duration of crop cycle. Low 
ave玄age yie1ds in 血any re島生ons emphasize that attention 
should be 草1ven not only to maximum yields , but to 
physiologica1 strategies for 10w“ yield sites. 工f it 1s 
assumed that yie1是 s are often 10w due to factors which 
f1uctuate with time , 1ate rnaturing 1ines might have less 
stab1e yiel這s than early ones. Stability par尉閥ters (mean 
yie工d -- Y, regression response on 8ite mean yie1社--車， and 
deviations frorn re草ression 帥- D) were calculated for the 
IBY晶晶 's from 1979-惡2. 品ssociat10ns between varieta1 yie工ds
and ti血es to maturity at indivl吾ual sltes were a1so 
examined. In high yield sites , yiel是 and maturity should be 
positively corre1ated. In 10w yie1d sites , yie工d and 
matu玄ity might show no corr把王ation ， or if ear1y línes were 
actua11y better than 1ate materia1怒， a negatíve correlation 
would be found. 

Correlations between the stability parameters an益 rnean
ti制e to maturity (縣) across a11 sites ly1n車 w1thi羽 30

V of 
the e哩uator (to e1主題inate 路ites with stron草 photoperio挂
effects) were ca1cu1ated for each 1草YAN (Table 斗會) • If the 
草eneral expectations were to hold , B an是 D should have had 
positive corre1ations with 毯， whi1e the corre1ation between 
Y and M would vary depending on the mean productivity of the 
IBY且N. For mean y主e1莓， no significant positive correlation8 
were foun莓 and 1n two IBYAN' s 發 ignifica玄lt negative 
correlations were obtaine桂 The other two stability 
patterns shou1d have accounted for var1ation 1n 8ite 
produc t: ivity , but the on1y IBYAN wh1ch showed a positive 
corre1ation between maturity and either stab1工ity parameter 
was the IBYA揖 176. In co!琵parin誼通ata from the 1 告?吾 tr1a1s to 
those from the 1978 b1ack-發eeded tr1als (Figure 7) it 
appeared that one cause of 工ow corre1ations may have been 
lack of variab i1ity in varieta1 1設eans (across IBYAN's) for 
time to 揖aturity ， further il1ustrat發d by the 惡enera11y sma11 
ran缸es in maturity indicated in Tab1e 主9.

Two extreme cases of associations between yield and 
maturity are i工1ust宮ated in Figure 8. Data fro甜 individual

sites for each IBY主N were use是 to estimate correlations 
between va玄ietal yiel挂 s and times to matur主ty (Cy.t) 
Examp1es of data for Cy.t VS. 盈ean s主te yields are presented 
for two IBYA封 's in Fi串ure 9. Such data were further 
su!闖紅ized by calcu1ating the corre1ation between Cy. t an是

mean site yie1d (Cc.y in Table 49). Signif主cant positive 
correlations were obtained in 5 of 10 IBYAN's examined , 
suggesting that late maturity is bene f1cia1 in high yie1d 
site皂， while earliness prov主des yie1d stability in 10w yield 
con挂 it主ons .. 
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Table 49. Relations between stabilíty pa玄ameters ， correlatíon between length of 
growth cycl給 an社 y1el逞， an是單ean yields of indivi是ual trials. A, B, C 
and R as翁。ciated with the IBYAN year in是 icate see位 type必 as a11 
color怒， black , non司.black ， and crea曲， respectively. 
Correlations are Cy.甜胃. varietal 阻ean y1eld VS. mean time to 
融aturity. Cb.祖臨 regression response on site 祖ean yield (B) vs. 
varieta主觀ean for ti祖e to 臨atur主 ty. Cd.且也 deviations from regression 
(D) vs. varietal 剖ean fro祖 t1me to maturity. Cc.Y = correlation 
between yield an是 maturity for lines at a specific site VS. s1te mean 
yields. Days to maturity are for varietal means across IBYAN. 

No. of Correlation 

Cd.m IBYAN Variet1es Trials Cy.m Cb.m Cc.y 
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f. Tolerance to Drou~ht Stress 

Heavy rains in the flrst semester rendered regular screening 
useless. In the second season , numbers of materlals were reduced to 
evaluate the present screening strategy and study mech必nisms of 
drought tolerance. 

New materials which were evaluated included 14 lines from the 
Brazilian national program , 100 lines from the EP/84 , and three 1:. 
盟迫巴拉 X 早已立且些主 hybrid lines showlng promising drought 
tolerances at the University of California at Davis. 

The most important effort ln evaluating the present screening 
technique consisted of lnitiating the Bean Internatlonal D玄ought Yield 
Trial (B lDYT) and the BIDAN (Bean lnternational Drought 血daptation

Nursery). The SIDYT is a replicated drou在ht yie工d trial of 25 lines 
(with option for irrigated control plots) , an吐 18 expected to provi是e
data both on performance of materia工8 8elected at CIATωPal阻ir袋， and 
provide collaborators with access to potential parents or 11nes with 
drought tolerance. The BID血盟， consisting of 72 1ines in unreplicate蓮
。bser、lation p10t侈， was intended to provide co11aborators with a wider 
range of 工ine怠， although sacr主 ficíng benefi ts of replicated yield 
tr1als. 

Prelim1nary resu1ts of BIDYT's con也lcted at C工AT-Pal訟1ra. Qui1i鵬
chao , an是 Popayan , sn吐 at Chiclayo , Peru (through collabora室主on at 
INIP在) confirme吐 that 認aterials selected at CI主τ-Pa1甜ira would vary 
囂reatly in tolerance to drou草ht at other site8 (Table 50). 
Particularly 怨。teworthy 18 that the best lines and variet主es at 
Palmira 側是Quilichao (5如 C玄istobal '的純益 G 505會) had 0 yields in 
Popaya魚， pri盟忽玄11y as a result of poor a益aptation.

The lar露e standar是 er玄ors 1n the tria1s reflect the inherent 
proble聽移 of conductlng yield tria工s with natural1y induced 
stresses such as d玄ought ， and raise doubts about the ut11ity of 
unreplicated 謹rou惡ht nurseries. 

Be發ides differences between sites an additional concern is that 
varying water re草imes at a site will result in different evaluations 
of tolerance. Co瑚paring yields of eight lines grown under ?five 
irri草at10n regim悠悠 resulting 1n yields from 93 to 173 gl也 a
8ignificant (p = .025) line x irrigation regime was found. 
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(kg/ha) and varieties lines Drought yiel丘S of accessions. 
reported from four BID質宮，發﹒

50. Table 

Weighted 
mean 

Loc.ationa 

Qu11. Pop. 

100 
seed 
wt. Palm. 

Seed 
color Ch1c. Habit Line 
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115品

1075 
1017 
1003 
會56

871 
84會

串串2
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Brought tolerance 血echanisms. Present selection 
C主iterla for 挂rought tolerance , pr1mari1y yield an是 canopy
temperature differential , are not eff1cient enough to pe主mit

rapid pro直ress 1n th晦 search for drought tolerance. P玄evious

studies at GIAT-Palmira have demonstrated that to工erance has 
been associated with reduced canopy temperature , and that this 
in turn was assOC圭ated with less reduction 1n sto激atal

conductance and water plant potential during periods of peak 
stress. The紹e results were attributed to toIerant 晶ater1als

extract1ng a 1arge富翁醋。unt of 怒。11 moisture -向“ presu臨ab1y

through deeper roots. To te話 t this hypothes1s , root growth of 
two tolerant and two susceptible lines were measured at CIAT­
Palmi玄a.τolerant lines under stress produced roots reaching 
over 130 cm deep. while roots of susceptible ones scarcely 
passed 70 cm (Figure 10). This pattern was 制80ciat軒l with 
differences in 80i1 moisture and plant water 8tatus (Table 5). 
reinforcing the conclusion that deeper roots a110we社 the

tolerant lines to avoid extrem念 stress.

To test whether th!s mechan1sm woul社 break down 包nde玄

shal10wer 801泊 the 踹耐 mater1als were grown at 
CIAT儡Quilichao ， where 
root growth i8 usual1y 11m1ted to the fir終t 30 or 40 c融 that

18 affected by the incorporation of CaCO啞 Differences 1n 
root 草rowth of tolerant and susceptible l!ñes were not found , 
a玄ld yiel是s of tolerant l!nes under stress were the same as a 
susceptible one (Figure 11 and Table 51). Thu8 , it appear8 
that the importance of root growth 1n deter滋ining drought 
to1erance depends heavily on 80i1 conditions. 

These results are lnsufficient to indicate whether 
varietal differences in root 島rowth are due to he玄itable
differences 1n root 祖orphology or to other characteristics , 
9uch as overall plant vl囂。r ， which indirectly determ1ne root 
growth. To eva1uate the relative importance of root and shoot 
characteristics , root an益 shoot systems of tolerant (BA'τ477) 
an桂 susceptible (BAT 1228) lines were 1nterchan車ed throu島h
惡raftin草﹒ Yields of plants with roots of BAT 1228 averaged 
approximate1y half of those of the tolerants. and there was no 
indicatlon of the benef1t of the BAT 477 shoot when 在rafted
onto susceptib1e root8 (τ議ble 52). 

A similar pattern occurre益 with p1ant survival although 
Mac玄。 .ho陣1na reduced the stal玄虛s from an orig1nal denslty of 15 
pla叫slUl: Unfortunate句 the high labor requirement of 
graftlng required very small parcels and use of only three 
rep11cates , and 91惡nif1cance tests were inconclu紹1v訟，
indlcatlng a need for further studies. 
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(BAT 
at 

Root growth and other characteristics of drou皂ht tolerant 
85 and BAT 477) anð susceptib 工e (BAT 12立在 and A ïO) lines 
Palmira and Quílichao. D 綜 drou草ht treatment; C control 
treatment. 

Table 5 1. 

BAT 
1224 

BAT 
477 

BAT 
85 A 7 日Treatment Variable 

570b 
2768b 
22.9 
25.1 

2.0 
5.7 
125 
221 

548b 
2344a 
l 岳 .5

19.4 
2.2 
5.8 
160 
2岳在

1457a 
253曹ab

15.9 
17.7 
在 .6

5.5 
220 
276 

1458a* 
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16.0 
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(c器)90% root depth 

(1遐思〉Root dry wt. 
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(oC) Canopy temp • 
(kPa) Leaf water potential 
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1.會

5.3 
77 

235 

723a 
2岳63b

20.4 
17.4 
2. 在
5.5 
157 
261 

724a 
2952ab 
22. 在

17.7 
4.4 
6.1 

87 
292 

589a 
2896a 
23.1 
18.2 
毒 .1

毛 .1
77 

2曹雪

n
u
p
u
n
u
ρ
i
w
n
u
u
p
b
n
u
p
b
 

(草〉

坐泣起垃旦

100 seed wt. 

PO垂sl器2

See益s/p。這

Yield 

30 
20 

昏昏8
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216 
310 

41. 4 
28.5 
1030 
500 

at p : 

30 
20 

792 
6串串
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223 

38.8 
28.5 

950 
450 
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3。有G

30 20 
92串串99

476 611 
188 259 
20占 209

38.4 39.8 
28.6 28.0 
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400 450 
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Table 52. Yleld and plant survlval of grafte是

drou惡ht tolerant (Tol) (BA室主77) an聶

Shoot/root 

Tol. /Sus. 

Sus./Sus. 

Susa 

Sus./Tol 

Tol. /Tol. 

Tola 

susceptible (BAT 122在) roots al是.d shoots. 

Orlginal density at transplant was 15 

pll鐘2 ho幫e.ver，設acropho亞ina reduced the 

stan通S.

Yield (g/plant) 

64 a 

54 a 

77a 

13會 a

134 a 

155 a 

* 

Plants/m2 

7.0 ab 

2.3 a 

7.0 ab 

10.7 bc 

串 .7 abc 

14.0 c 

a EIzzsraEte是 controls

* Values followe是 by the sa盟e letter(絡) within a co1umn do 

not differ at p .05 of the Duncan Multiple Range Test. 
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g. Photoperiod-Temperature Response 

Photoperiod screenin息 has continued at Pa1mira , usin草
artificial 18 hour day1en囂ths to de1ay f10wering as 
described in the Bean Pro車ram Annua1 Report 1 會77 • Mater1als 
Report , eva1uated included lines from various EP' s and the 
germp1asm c011ection and the results from previous screening 
efforts have been compiled into a list of photoperiod 
responses of over 3 ,000 materials. However , the strong 
interaction between photoperiod sensitivity and temperature 
has co聽p1icated atte蠶tpts to predict opt圭盟a1 photoperiod 
respon忽es for different b忿忿n 草rowin皂 re草草ons. Approaches 
bein在 use是 to c1ar主fy thi發 problem inc1ude retrospective 
studie念，血。是eling of IBYAN resu1ts and use of an 
internationa1 adaptation 當IUrsery (IFAN). 

In retrospective studies of photoperiod response of 
IBYAN materia1s , traditiona1 and new1y re1eased varieties , 
pre1i祖inary ana1yses sug車est that the bas1c eva1uation 
systet越 (based on the 1 to 9 sca1e of 桂elay 1n flower1ng) 
是oe終 pred1ct sot益e leve1 of photoperiod adaptatio泣，

Conjectures concern1n草 photóperiód respó紅se e蠶&盟ine是 were:

(1) Fór the average óf a11 IBYAN tria1s within a year (a全是
presumab工y seed 車róup) ， the best yie1謹ing 1ines shou1吐
be photóperiod insensitive , while the worst yie1ders 
shou1d inc1ude more 8ensitive line8. 

(2) If phótóperiod 級 ensitiv1ty 18 an impórtant part óf 
loca1 a益也ptatio吼， then traditiona1 ór recent1y adopted 
varieties wou1d be more photoperiod sensitive than 
IllY.主N 1ines. 

Comparin車 fre哇uency d主str主butions of the three be發皂，

the three worst 1i實le翁， and a11 lines fróm IBY孟買 's fró鹽 1會7革

tó 1 會82 ， the best yie1是1位g lines differed significantly from 
the 1owest-yie1ding lines in hav1ng 統 high próportion of 
photoperiód 1nsensitive lines (Table 53). The worst-yie1din車
lines appeared tó have a greater propórtion of sens1tive 
1ines , but faHed the s1gnificance tests. And when IBYAN 
l1nes , trad1t1ona1 varieties , and recent1y released 
variet1es were cómpsre是 (Table 53) , theτe were DO 

s1惡nificant differences in frequency óf photoperlod 
sen~至1主主V主ty ， su車在發sting that the IBYAl可 lines are fa1rly 
similar tó the variet主es CI在.T 1s atte由pting to 圭亞próve upón. 

Tó further test the photóperiod screening system , data 
from IBYAN tria1s were used to character1ze the photoperiód 
responses of 13 lines. Besides time tó matur1ty , data for 
mean temperature from p1anting to flówering (Tpf) , from 
flówer1ng tó maturity (Tf觀)， and from planting to m仇turity
(Tpm) , effective phótóperiod at 20 days (PP20) , an社 a
photoperio是-temperature interaction (Tpf*PP20) were use社­
The mo垂els were: 
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(See 宜able 54.). For the simp1est 誼。de1 ， Mode1 Al , the 
percentage of variance explaine是 ranged from 26% for G 冉冉會4
to 79% for G 在017. Addition of the photoperiod and 
photoperiod-te祖perature effects (Mode1s A2 and A3, 
respective1y) 1mproved predictior嗨 but the effect wa8 
variab1e , apparent1y reflectin惡 varieta1 是ifferences in 
photoperiod sensitivity. The 發i盟p1est t賤。de1 using sepa玄ate
temperature responses for pre咖 and post-flowering periods 
〈肘。de1 B1) gave the poo玄est predictions of a11. while the 
best 誼。del combi玄led the separate temperature response紹 with

PP20 an進 Tpf*PP20 (Model B3). 

他

The re草ression coeff1cient for the effect of 
photoperiod (Bp) avera車e益 3.2 between Models 血2 and B2. 
This 主s consistent w1th beans being short day p1ant岳， and 
imp1ies that fo智 a hypothet主ca1 average bean varlety , 
maturity 1s de1aye挂 3.2 days for each one hour increase 1n 
1ength of photoperio丑.

For the 8even 11nes cla終發ed a8 photope主iod 1nsensi ti ve 
(5CO玄e of 1 1n the CIAT system) , G 76 (Re是kloud-l) and G 
4459 (NEP 2) differed from the other lines in having 阻uch
1arger re5ponses to pho毛operiod a5 indicated by i阻proved

pre是1ction 1n models with PP2白， and the relat1vely large 
values of Bp. Since pred1ction of 誼atur1ty Wa8 further 
improve是 for both lines by inclusion of Tpf*PP20 in Mode1 
B3 , it 18 likely that whi1e the varieties are 1n發ensitive at 
CIAT , they become sensitive under other te血perature re在imes.

、

Looking at photoperiod sen51tive materials (score of 3 
or 4 in the CIAτ5ystem) ， photoperiod responses were 
草enera11y stronger a5 ind1cated by increased accuracy of 
p玄ed1ctions with inclus10n of PP20 1n the models. an是 by the 
1arger regression coefficients for PP20. However , by these 
criteria. BAT 302 wou1d appear to be 10發ensit1v念. Bp 
averaging 2.4. and the 阻ore co觀plex models g1v1n島 00

i田.provement in pred1ct1o泣 G 449品 (Diaco1 Cali盟a) stands 
ou主 as highly sensitive , whi1e G 3353 (Pueb1a 152) 1s 
re級arkable for 1ts lar惡e photoper主od-temperature

interaction. 

" 

This pa玄t1a1 confirmation of the uti11ty of the 
screen1ng data coincides with prev10us 趣。垂eling efforts at 
CIAT (Bean program Annual Repor草， 1980) and compar1sons of 
photoperiod responses at Pasto , Popayan and Pa1mira. .lli11e 
the CI血.T-Palmira evaluatioos appear useful , better 
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predictions of time to 祖atur1ty or adaptat10n 
obtained w1th supple祖ental evaluat10ns under other 
temperature re革主器es.

woul是 be 

主發ternational Flowerin罷 an挂 在daptation 草地rse玄y (IF直單) • 

Altho唱革h data from mult1-site trials such as the IBY車車 's
have 在reat ut11ity 1n adaptation , the var1ation 1n 
photoperio是 response of the mater1als 11m1ts the1r 
U悠悠fulness. For this reaso鈍 the IF主N was 益evelope是 1n 
collaboration w1th Cornell University. The 王F孟N contalns 50 
lines which previous studies ind1cate是 rep主esent the 
co誼.plete ran惡e of var1atio位 1n photoperio益 responses. To 
date , nurserles h直ve been sent to s1x countries. 

criterla for Evaluatin監控aterials. It 主s frequently 
floted that researchers vary in criteria used to ju垂皂e
physiological 油atur主ty ， some emphasizing 工，oss of pod color 
at the onset of pod dryin皂， others preferring the sta皂e when 
90% of the pods are dry. A compariso置。f evaluations of 
physl010gical matur1ty 1n 72 lines indicated that fo叫r

obse玄'vers using the two criteria can differ in as much as 15 
days for the same bean variety. However , there was little 
d1fference 1n the accuracy of prediction judged by the 
corre1ations with the mean of a11 eva1uat10ns of 臨aturity or 
w1th seed yie1ds (Table 55). The second cr1terion resulted 
in an average of 3% higher 100 seed weight and resulted in 
slightly better corre1ations with yield ，制ld thus would 
appear to be the preferable criterion . 

Observer bias was marked (as indicated by differences 
between mean estimated times to maturity and variances for 
maturity) but it could not be concluded that one observer 
was consistently better than the other. Thus it is 
important to maintain the same observer for a single trial. 
and to use caut10n in comparing data from different 
observers . 
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τable 53. Frequencies of photoperiod responses of bush bean lines from 

1976 to 1982 IBYA盔 1 5 " an社 tra挂i l:iona1 an是 recent1y re1ease是

bush varieties. Groupin草s of the best and wor翁 t yieldlng 11nes 

are ba絢ed on mean yie1ds of the three extreme lines counting 

dup1icate entries only once. Significanc也 test i8 for 

frequencies differing from a11 1ine翁 1n the IBY血泊 'S.

Fre唔唔ency of photoperiod resPOnse 

Group of materials 1 2 3 4 4 Total Prob~益bi1ity

1976 to 1982 rBYA草 's

All lines 3晶 13 24 會 6 86 

Best-yie1吾土ng 17 2 4 1 l 25 .01 

研'orst-yie1挂lng 12 4 3 8 主 31 NS 

Traditional varieti位8 1在 3 5 l 。 23 當S

Recently released 

varieties 8 1 5 2 G 16 NS 

e ~ e 



in time to maturity explained by linear Percent of variance 5在.Table 

Models are 閣。dels predictln皂 duration of growth cycle. 

described in text. 

jpilif--bila--; 
PR 給 photoperiod response evaluated at CIAT. 

regression response on photoperiod at 20 days for mode工8Bp = 

respectively. A2 and B2 , 

Mo垂e主Mo垂el

Bp B3 B2 Bl Bp A3 在2A1 PR Line 

2.6 

* 4.6 

* 2.0 

* 2.5 

* 2.2 

* 4.2 

* 2.2 

57 54 55 

52 主 l2.9 

57 55 53 

2.6 

4.1 * 
* 1.車

* 2.1 

' 
57 57 58 1 BAT 58 

37 39 34 1 76 G 

55 5岳55 l G 36是5

77 77 76 77 78 7 會1 G 主017

55 5岳55 2. .0 

* 3.9 

* 2.3 

56 58 58 1 G 主445

71 

57 

64 

55 

55 

54 

63 

57 

64 

57 

58 

56 

l 

l 

G 再459

G 4525 

2.2 

* 5.7 
金

2.8 

* 3.9 

52 51 52 

6雪57 3會

59 55 50 

2.5 

5.4* 

* 2.7 

* 3.8 

53 49 52 3 島AT 302 4 

56 58 43 3 G 3353 

53 5主58 3 G 3807 

66 岳255 62 惡毒58 3 G 再4會5

3.4* 

已 .5*
58 52 冉8t.9 

* 6.3 

52 57 59 4 BAT 332 

51 47 24 46 45 26 4 G 4494 

3.3 忌。正56bc 50* 3.1 5岳bcS3ab* 57cd Mean 

' 

level. = Regression coefficient greater than 0 at p = 0.05 * 
letter are not d1fferent at 
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Table 55. Evaluat10ns of t1me to physiùlogical 聽aturity
by 是ifferent observers. 

Criterion Observer 

Pod color l 

change 2 

3 

有

Mean 

Dry pod 工

walls 2 

3 

4 

Mean 

女* ~ p ,;:.Ol 

Days to 
齡已丘.!J'.

Mean Variance 

61. 1 17.4 

57 學自 5.0 

57.8 1島，每

5會 .6 i 在. 1 

59.1 9.6 

65.6 1 1.在

62.7 12.2 

62.8 12.6 

64.6 3.7 

63.9 12.0 
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Correlat1on w1th 
Overall Seed 

Mean yield 

'事50** .37 ♀** 

.昏了在女女 .289** 

.97主** .357** 

.947** .390** 

.992** .387** 

.895** .326** 

。 976** .353** 

.970** .313** 

.956** .2惡3安安

.992女女 .341袋袋

• 



Cell 吾1embrane Stability 

Both temperature an社 drought adaptat10n are thought to 
inv01veprocesses re1ated to ce11 membrane stability. A simp1e test 
for evalU!這t1ng stability 1s to expose 1 cm 1eaf discs to an 
appropriate stress (heat , cold 0主 water) ， 1eave them for a per10d in 
distil1ed water , and measure the increase in conductivity caused by 
1eaching of ce11 contents through the damaged membrane移﹒ Since

sa!泣p1es vary in total ce11 contents，主esu1ts are corrected by 
dete室主nin1ng the tota1 ce11 contents (taken as conductiv1ty after 
freez主ng or autoc1aving to 是est宜。y a11 臨embranes) ， and calculatin藍

damage score as: 

. 趴
U

Treatment conductivity 
Me由Ibrane da揖age 防 Arcsine

e 
Post.恥freezing conductivity 

that: 

Freezing 是iscs produces fewer artifacts than autoc1aving. 
Leaf discs give more uniform results than individual 1eaves. 
Damage varies with leaf age. 
For beans grown under fie1社 COI正是itions at CIAT , a 品。oC ，
30 minute treat機ent provides a useful range of damage. 

it was determine益ln a series of pre1i聽inary experiments , 

(1) 
(2) 
(3) 
(4) 

ln comparison of 12 lines repres綠綠ting groups identif1ed for 
c01益，你ought or heat to1erance (based on information fro泌 the 197會

and 19在 2 Bean Prog笠am Annual Reports) , c01是 tolerance was associated 
wlth g室eater 臨embrane 尋a臨&草e ， and heat tolerant mater1a1s showed the 
least dama車e (Table 56). Drought 訟aterlals occupied an inter詛e社1ate
stage , su缸gesting that this group 1s not unusual工y heat tolerant , as 
some researchers ha益 hypoth發sized.

" 
In a comparison of 12 lines selecte益 to represent a range of 

drought tolerance , the 臨embrane damage score averaged over both 
drought and i芷主igated contro1 plots appeared to have an optimm發 near 
.5主 as compare益 to the geo祖etric mean of yields from the two 
treat戀ents (F1草ure 12). lf the 1ine which 給atured in 58 days (A 5雪，
assumed to have escaped drought through early 祖aturity) 1s exclu益已是
f lj"om the re草reasio口， a 哇uadractic e哇uation fits the data with 
R枷絃 .8宮.

These preliminary data 翁uggest that 祖embrane stability or 
relate是 techni司ues may provlde a powerfu1 to01 for screening germplasm 
for te阻.pe笠ature adaptation or drought tolerance. The technique 1s 
a冊-destructi.嗨， cou1益 easily be stan社ardize丑， an是 appears to 臨easure

a basic characteristic of p1ant response to environ祖ent.

103 

4 



Table 56. Results of 臨終mbrane da認age scores for 12 lines for 
tolera怒ce to col晶， drought , 議也是 heat. 

CIAT no. Name Damage score 

Cold tolerant: 

* G 5772 Diacol And1no 0.76 a 
G 4523 ICA Linea 17 0.69 ab 
G 80再2 Renka .前 GLP 1 O. 忌器 ab 
G 5701 Rojo 70 O. 岳7 ab 

Dr坐車主t tolerant: 

B~τ 85 0.63 bcde 
BAT 477 0.63 bcde 
BAT 336 0.61 益已是ef

在 S4 0.50 cdef草hl

Heat tolerant: 

G 3位89 5-315“誼 0.64 bc 
G 5213 Brazil 1096 0.55 bc挂ef草

G 4461 Porrillo 1 0.54 c是efgh

G 2525 說agdalena 3 O. 在7 cdefghi 

* 5cores followe社 by the 結ame letter(忽〉卓o not differ at p = 0.05 
of the Duncan Nultiple Range Test. 

1壘4 • 



主 Tolerance to acid 8011s 
直t QU主lichao ， 8e1ection cont1nue8 of bean germp1asm to1erant to 

acid 80i18 under low phosphorus and h1gh aluminum conditions. 

血s in the previous year , a three stage screening 為ystem was 
structured for bean lines fro面 the Central American adaptation 
nurseries , bean golden mosaic (B仿!V) 1ine筒， pre-VEF lines and 
advanced lines of the EP 84. 1n stage 1 , the mater1a1s were p1anted 
with 1 t/ha of do10mit1c lime plus 26 kg/ha of P (60 k臨 /ha of 
P , 0<); 1n the second stage , with 800 kg/ha of do10mitic l1me p1us 
17 正g/ha of P (40 kg/ha of P

2
0

S
)' 

The 111 stage was p1anted to bean 11nes which had shown 
to1erance i.e. satisfactory adaptation and yields 1n the two prev10us 
stages. 1n stage 111 , the 11nes were subjected to phosphorus stress 
with on1y the addit10n of 9 kg/ha of P (20 k皂/ha of P"Oc) and 
alum1num stress (greater than 50% Al s也turat1on) with the adãi~lon of 
on1y 400 kg/ha of d010mitic 11me. The screening was done in random 
blocks with four replications grouping the 阻aterials by growth hab1t 
and grain c010r , and was protected against diseases and pests. 

Table 57 presents the resu1ts of the bean 11nes wh1ch were 
simu1taneous1y eff1cient in using P and t01erant to Al stres絡。r

t01erant to ac1d 80118. The average dry bean y1eld. (at 14% mo1sture 
content) of the mater1a1s to1erant to aci是 8011 are at the level of 
the contr018 , R10 Tibaji and Car10ca. 

Table 57. Ave主age y1e1是 in kg/ha at 14% mo18ture content of bush 

bean 1ines t01erant to ac1d 80i18 1n Qui1ichao , 1984在.

Yie正是

Line Without stres8 P stress A1 st玄ess

J 戶kg/ha 1叉車Iha k草Iha

N直在 60 2335 11在岳 1082 4. 岳 20.8 

車惡毒605-1 2042 1150 1102 3.5 15. 已

轟轟轟。 1843 1110 781 2. 會 17.7 

在 254 1872 1011 1069 3.4 13.3 

車 257 2064 1006 1高自§ 4.2 10.9 

車Z72會-1 2021 906 1311 也.冉 11.8 

Carioca 
a 2313 130會 1189 4.0 18.7 

Rio tibaj ib 2252 965 1055 5.1 19.9 

C. V. (草〉 串 .2 13.6 15.8 15.5 25.8 

OL7 = Additiona1 response to applied phosphorus. 

/侈品 Additiona1 response to applied calci棚﹒
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j. 1nc古'eased N^ Fixat10n 

Strain co11ection and te怨 ting. Strains of Rhizob1um 
z垣笠011 were iso1ated fro聽 nodu1es on 單位 1297 grown 1n 
assoc1ation w1th coffee on farms in the 這epart回ents of Ca1das and 
Risara1da. Rh拉盒些m had not been previously collected fro給 this

bean制growing region of Co1ombia Forty-f1ve strains were 
purified 錢說這 tested for effect1veness with BAT 76 1n Leonard 
jars. A numl措r of the臨 proved to be highly effective (Figure 再}

and these will be further tested in plant-soil systems to 
eva工uate their ability to survive and compete in the so1工 against

叫怯懦旱，歧扭扭抖，

A numbe宮。f herbicides , insect1c主des and fungicides are used 
in field and glasshouse experiments. The effect of eight of 
these on the growth and 伽rviva1 of 81x 且包錢給送控告認斗

strains was examine是 because of the Conce玄n that these compounds 
may be inhibitory and thus 11盟主t nitrogen fixation. τhe six 
strains (C工AT 166 , 255 , 407 , 632 , 6堯o and 899) were all resistant 
to Elosal , Bravo 500 , Derosal , Azodrin , Kelthane , Tamaro泣，
Piltran , an社 Afalon at the 主ecommended concentrations used in the 
sprayers. 

Breeding for enhanced Ilitrogen fixat10~. Breeding for 
enhance挂 裂主 trogen fixat10n in a草rono臨ically acceptable bean 
cultivars wa話 continue益 using the 主ecurrent selection and 
intermating sche祖.e described in the CIAT Bean Pro惡ram Annual 
Reporr 工會83. Du玄ing the 1雪83B growing 翁ea愁。n 58 elite families 
were eva1uated 1n rep1icated yield tr1a1s in Popayan , Santander 
and Pa1mi玄a. Grain type , maturity , dlsease react10n , vegetat1ve 
vigor (root and shoot we1ght) , yiel忌 and nitrogen fixarlon 
(acety1ene re余時tion an寸 nodule weight) at f10wering were 
consideτed. 賞。110wing an evaluation in sand culture 1n the 
glasshouse to confirt建 nitrogen fixing potential , 25 lines were 
selected for the VE宮184 and co挂ed RIZ 30 to RIZ 54. Also in 
1983B，告34 F 3 ^ and F 4 ， famili~':. were pro臨eny tested in Popayan 
and Pal血ira. - S也九lenty'-f主ve uniform elite families were selected 
on the bas1s of grain type , vegetative vigor , an這 reproductive
score. These 滋aterials were yielι-tested in the three locations 
in the 1984A seaSOn and the rank orders of some outstanding 
lines , for a number of different characters , are 1isted 1n Table 
58. 研hen compared to the best checks fro間 ear11er cycles of 
se工ection these entries showed improved perfo玄盟ance for sev必ral

to a11 of the characters examined. 封lowever ， there was litt1e 
relationship (yie1吐 r認 0.26 ， shoot wt. 玄 0.22 ， no是ule wt. r= 
0.09) between performance at Popayan and pe玄for輯部主ce at 
Santander. 

Seven hundred single plant selectlons of F弓 populations ，
evaluated in Popayan in 1983B, were progeny tested -in Popayan and 
Pa1mira in 19患有主 1n addition 90 F2 popu1atio1ts , from an 
extenslve array of parents (主說cluding -c1i詛bers for the first 
time) , were evaluate是 in Popayan in 1空84A.

10岳 • 
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The inability to routinely measure nitrogen fixation 
directly has been one of the severe limitations to research in 
this area. The correlations between fixation and associated 
characters , such as nodulation , vigor , and yield 1n low N 80118 , 
are V I，主riable and difficult to assess. Also , the correlations 
between the different characters are often poor as demonstrated 
by the results of the 1984A yield tria1 in Popayan (Fi話ure 5). 
Thus , nitrogen-fixing ab11ity i8 currently being estimated using 
the combined data of these different characters. ln addition a 
visual nodu工e scoring system (Figure 重) for routine use in the 
field which takes into account nodule size and color 1s bein草
evaluated. This scoring 8ystem should prove usefu工 as nodule 
wei島ht an是 acetylene reduction assays are ti阻e consuming. 

A nu血ber of the RIZ lines (RIZ 10 , RIZ 13 , and RIZ 2事) are 
perfor瓏1n在 well in international nurseries.τhey have hi在h yield , 
goo是車rain type , broad adaptation and some disease resistance , 
howeve笠， it i8 是主fficult to a8sess if they support 盟ore fixation 
and 草et a greater proportion of their I這 frot泣 fixa主ion. To 
evaluate the pro草ress of this bree是 ing progra揖 for 主血proved

n1tro草en fiχation an accurate metho忌。主哇uantifyir種~ fixatio位，

throu惡hout the 草rowin草 seaso泣 is neede垂.τhe ~-N 1sotope 
是i1ution 點eth。這 offers this possibi11ty as 601工 fixe益 ar豆d

fertilizer nitrogen , 1n the harvested port10n of the crop , can be 
d1stin惡uishe挂. A colla忌。rative research project with Rotha盟sted
Exper1就ental Stati悴， United Kingdo缸， has been set up 目aking it 
poss1ble for the '~N isotope dilution 目ethod to be used for the 
evaluation of nitrogen fixation in the selected 草工Z lines • 

E學?



Tabl,e 58. Ranking of 鈞。~e outstandlng lines evaluated for N~ f1玄ation and yield 1n 
Santander (San) and Popayan (Pop) 1n 19車先A ， as co盈pared w1th the best cheèks 
from earlier cycles of se工ec乞10n. Resu工ts are reporte丑 35 rank order within 
that particular trial. 
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k. Variabi1ity from lnterspecific Hybridization 

P. vulgaris x P. cocc1neus y1eld trials Dur1ng 1984 , several 
types of interspecif1c crosses between P. vu塊紅主主 and P. 單位扭扭忌

器enerated 1n the col1aborative project with the Univers1ty of 
Gemb10u，室， Be1giu阻， were tested in p玄eI1min位ry yie1d tri是 ls to eva1uate 
their yie1d potentia1 (Tab1e 5學) • 

Previous1y , the ea笠1y generations of these cros每es were sub盟主tted
to severa1 cyc1es of sing1e p1ant se1ections for resistance to 
主悠悠泣豆豆鶴聶 for yie1d per p1ant 絨侃侃間 300 seeds). The advanced 
p玄。在enies we玄e teste是 to compare thei宮 avera惡e yie1是 per p10t .oith 
that of 藍 1056 a P. 些挂主主 e1ite 1ine. They 瞬間的間就th maize at 
a den路ity of 53.300 p1ants per hectare and bu1k harvested after 135 
day愁 Tab1e 60 summarizes the cro悠悠es that were se1ected among 
those tested and their respective yields. 

Significant differences occurred between the crosses tested and 
among sister 1ines for traits such as yie1d , disease resistance , 
vigor , p1ant architecture , raceme 1ength and structure. seed co10r , 
etc. Segregation within the same cross i 認 often considerab1y 主educed

after 3 or 4 cyc1es of sing1e p1ant se1ection. depending on the 
parental combination and the site where the progenies a玄e grown. 1n 
Popaya叭 the cross po11ination i8 10.0 whereas in Rio Negro the 
act1vity of the bumb1ebees , carpenter bees and hu艦臨1n車 bir益S ， causes a 
cont1nuous reco阻.b1犯ation of the ca主acte笠翁 of the hy忌rids • 

All the s1每te室主1nes of the cross 1畫室 552 x G 00677 x P110y x A 
133 都e re移1stant to 控望生泣呈﹒ lt seems that the use of the 
subspecies fo監控呈 as a br1dge bet.oeen 主﹒扭扭茲拉 and 主﹒ cocc些盟主
巫aintair時 the good 1evel of 自sistance to 鼓盟主泣玉立 through success1ve 
generations. Howeve言， takes 10nger to stabil1ze the other characters 
of thi8 four-way cross. Their progenies 8egre草ate for y1e1d , 
res1stance to ru慌，制gu1ar 1eaf spot ，旦旦旦設 and vegetative vigor. 
One unifor臨 line was selected with medium size black seeds , which 
y1e1ded equa11y 秘hether protected or not. This 1i~e 1s h1gh1y 
resistant to 扭扭些拉是 and rust , and tolerant to angu1ar 1eaf spot and 
01dium. 

G 04459 x PI 165 421 x Guate 1240 18 a cro怒s which 1s highly 
variable for a11 characters recorded. One 1ine from this cross was 
high yie1ding a1thou在h 1ts vigor was depressed and it was susceptib1e 
to 主主主怒訛扭﹒ Ihe second line se1ected. w1th red seeds. was vigorous , 
resistant to 坐盟主站玉皇 an挂立坐些豆 but susceptíb1e to rust. 

A工1 the s1ster 11nes of Car草amanto x 88-1 .oere tolera玄1t to 
些空三垃忌， showing 臨ild v1ra1 sy勾扭扭扭是亞ost of the臨 yie1ded poorly 
a1thou草h one productive pro車e玄'y was selected. 

S1怨怨 1taneou怠工.y. a11 the lines listed 1n Table 59 have been 
screened in various Andean stat主ons and single p1ants .oere selected up 
to the F7 generation and back-crossed to variOU8 P. 主已晚泣旱的it閥
at diffe r'ent sta且es of the process. 
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P. acutifolius x P. vulgar1s nurseries. Three successive 
草侃紅ations 心勻 to CC ) of the tetraploid hybr1d 去，史旦旦公技笠 X
P. vu扭住主s hav忌 been Jgro研1 1n the field at C工AT-Palmira. Resist制ce
close to i認munity to bacterial bli草ht waS identified 1n the cross G 
40日3在文 Bico de Ouro. High levels of res1stance to rust have been 
observe泣， although this character seems to be more variable. 

The tetraploi益 populat10ns are uniform as far as plant morphology 
18 concerne是 1n the early 島ene玄ations (C2 , C3). Individuals with 
different flower and seed color and 工eaf morphology have been selected 
1n the C在 8nd C5. All populatíons se草regate for fertility and yield. 

F. coccin血18 multiplica主 ion nursery at Rio Negro. So器e 330 
a c.céssions fro聽 the P﹒紹給訟盟主 collection have been planted in the 
field 1n Rio Ne在ro for evaluation an是 seed multiplication. Half of 
the accessions belong to the subspecies co早些盟主 and the other half 
to 臨泣給旦控呈. Open pol1ination was prevented by 肘appin在 the raceme 
in a paper bag. Approxi觀ately four buds per race紛e can be 
hand-pollinated at the same time and this method has proved successful 
for obtainin惡 seed for 草ermplasm conservation. Seed fro訟

open-pollination 16 now ava11able for distribution to collaborators. 
The 必旦控些主 collection shows a wide a主ray of plant types from bush 
to c l1mbers , from vigorous perennials to precoc主ous lines which are 
agronomically similar to some P. 扭扭主主祖叭叭ies.
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Table 59. Interspecif1c crosses subm1tted for y1eld tria1s 1n 
Popayan. 

Species crossed
a 

Parents Generation 

' 

(PV x PCc) x PV G 0445事 x PI 165421 x Guate 1240 

(PV x PCc) x PV G 04在5事法 P工 1岳5在21 x BAT 127主

((PCf x PV x PCp) x PVN工 552 x G 00677 x Piloy x A 133 

PV x PCp BAT 7BB x Guate 警告9

PV x PCp Guate 1088 x Piloy 

PV x PCp Mortiño x X7 

PV x PCp BAτ33B x Guate 909 

PV x PCp San Martín x Piloy 

PV x PCp Ecuador 299 x P110y 

PV x PCp G 50岳6 x Piloy 

PV x PCc Ecuador 51 x 88編 l

PV x PCc Carga訟anto x 88-1 

PV x PCc Mort1ño x 88-1 

PV x PCc Coco wh1te x PI 176672 
a 

44456666663666 EFFFFFFFEFEFFF 

a PV _ Ph峭的lus 且盜設豆豆

PCc =點錢訟扭主旦旦拉訟s sub sp. 單單拉如豆

PCf 結怨您給扭s 學巴拉旦呈 sub sp. 些且岱旦旦

PCp 踹您給做垃旦旦旦控盟呈 sub sp. 但泣如的服

e 
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Table 60. Yield of selected interspecific progenies in Popayân. 

yield (k說/ha)

Pro草en1es

non 

protected protecte社

See是 Seed weight 

color (gr/100 seeds) 

(G 04459 x PI 165 421) x BAT 1274 933 

(G 04459 x Pl 165 421) x BAT 1274 1162 

((盟主 552 x G 00677) x Piloy)xA133 876 

Carga鍾anto x 串串 - 1 1237 

至 105毛 1264
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1. Eva1uation of Qua11ty Ch，這racterist主cs

The principa1 activities carr1ed out 1n the nutrition an是屯uality
1aboratory are as follows: 

(1) Evaluation of 3雪o advancad lines from the Preliminary Yie1d Trial 
EP/毒品B. (See chapter 3.3 for the full co租.posit10n of the EP.) 

(2) Study of the influence of location, harvest tlme ，都是 crop

variety on the cooking ti祖傘， seed hardness and crude protein 
content. 

(3) Evaluation of cook1ng t1聽e and hardness of wl1d lines of the 
com攏。n bean , resi每tant to 怒tora惡e insects. 

Routine eva1uation of the EP/84 

The following characteristlcs were evaluated: see是 quality;

percentage of water absorbance fro由毛iry we1ght; p玄esence of hard and 
broken grains; average cook主n嘉 time and soup quality (percenta車e of 
s01主社s) ， and protein content. 

The same methodology was used which was described 1n the Bean 
Annua1 Report for 1982. 

The seed was obtained 1n the second semester , harvested 1n 
Pa1種íra. Because of the lack of see益， rep11cations of the analysis 

恥 could not be 是one ， therefore , on1y comparisons amon草草roups were 
carried out and 1ines w主thin the 車roups were cons1dered as replicates. 

Resu1ts of the ana1yses 

The average values of the character1stics measure是 1n 1982 and 
l雪84 were s1臨i1ar with the exception of cook生n囂 time an這 water

absorption , Tab1e 61. 

For a11 the characteristics evaluate益 some 車roups were 
sign1f1cantly d1fferent fro訟 others w1th the except主on of cookin藍 t1me

and proteln content in 1984 • 

The percentage of water absorpt主on 1n group 20 was s1草n1ficantly

1ess than 1n the other groups for both years. At the same ti鐘e ， this 
group had the greatest hardness 1n both 1會82 and 1984. The percentage 
of seed hardness and water absorpt1on have a high1y s1gnificant 
negatlv緣 correlat10n (“7 , -.7) , respective1y. 1n group 10 , the sma11 
blacks 11berate是 a greater 哇uant: ity of solids 1n the broth , whi1e 
group 35 (white large/mediu激 bush beans) produced the least solids 
for the two years. 

1n 1會84 ，軍roup 70 ha過 the lowest protein content while 1n 1會82 it 
Wðs a血on島 the h1草hest. For cool乏ing time and percenta藍e protein there 
was no sing1e tendency among the groups. As in past year愁，
correlat主ons were observed among 岱everal gra圭n characterist1cs and 
cu11nary factors , Tab1e 岳2.
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The sh1ny gra1ns tended to res1st absorb1ng water 是ur1ng soak1n草­

They a1so differed fro唱 the other tones in the t1曲e requ1red for 
cooking , tending to take 10nger and be harder. The opaque co10rs 
presented 1ess seed hardness. There were no significant differences 
in the percentages of solids among the tones. 

It was a1so found this year that seed size can inf1uence 80點e

cookin草 characteristics of the see是 (Tab1e 至3) .蟲.pparent工y ， the siz金
of the grain can i言lf1uence the 11忌eration of solids in the broth and 
the cooking time. In 1982 , there was a hi草h1y significant and 
negative correlation of -.5 between the seed size and the percentage 
of solids. This same tendency was observed in 1984. 

工n 1981 as well as in 1982 where was a s11在htly positive but 
s1車nifica洹t corre1ation between the seed size and the cookin鑫 time

(.24 a位是 .23 , respective1y). As a result , 1ar車零倫see挂ed 忌eans can take 
a slightly longer time to cook than the smaller 惡raìns (har挂 seeds

were not evaluated for cooking t1me). 

Comparative study on the influence of site , harvest time and 
variety on cooki訟直 time , hardness and protein content 

The objective of this study 圭s to 尋et發宮觀主ne 主f 草@紋etic or 
environ且enta1 variability , or the interaction of the two can influence 
some cooking and nutritive seed characteristics. 

Standard var1eties must be 1dent1f1ed which are representative of 
th忽 characteristics to be 回easured. From the resu1ts of th1s study an 
approp1ate 5a觀p1ing system 101111 be estab1ished and an evaluation begun 
of the feasibil1ty of 1n主 tiat1ng breeding projects for qual1ty 
character1st主C發 e

Thirty l1nes of different types of gra1ns from the EP 84 were 
chosen , the f1ve best and the five worst for percentage prote1n 
conter此， cookin臨 t1me and hardness (Table 64). These wil1 be p1anted 
in Palmira and Popayan over four seasons. 

Evaluat主on of wild 1ines of beans res1stant to storage 1nsects. 

Cook主a草 time was mea恥Ired 1n nine resistant l1nes and five 
susceptible ones and the percenta皂e hardne紛移班easured 1n 18 res1stant 
l1nes and five susceptibles ones (Table 65). There were no 
81島位if1cant d1fferences amon草 the 1ines for any of two var1ables. The 
range in cookin皂 t i:血e for the resistant 1ines was 18-76 minutes. 
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Table 岳 1. Cor濃parison of avera草es for the characteristics measured in 
the EP/82 and 惡毒 a甜ong a11 groups. 

Characteristics 1 告82 19串4

丈毛_atar absorption 曹雪 .7+11** 車在 .4 + 22** 
% hardness 會+ 20.1** 

Cookin草 time (min) 2 1.岳+ 5** 25.會+ 6 
% solids in the broth 10.2 + 3** 雪 .93 + 4. 串**

% protein content 21.0 司令 2;每* 21.2 + 2.1 

州 5i草nificant differences among groups P <:0.01. 

Tab1e 62. Inf1uence of tone on water absorption , seed hardness , 
production of solids in the broth , cookin在 time and 
protein content • 

Tonal % water Z Z Z Z 
category absorption hardness solids protein Time 

(min) (min) 

Shiny 83.62*a l 冉 .18*b 9.77c 20. 串9d 26.75*e 
Semi-shiny 91. 12 6.38* 9.86 21. 33 24.96 

Opaque 96.28 0.21* 10.34 21. 98 24.95 

* p <.05 
a The same in 1980 , 1981 , 1982 
b The same in 1982 (not 蕊easured in 1980 or in 1981). 
c = NS 主n 1981. In 1982 opaque seed had greater 81單純ificance
d NS in 1雪82.

e =τhe same in 1 空80 Y 19車 1
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Table 63. Influence of seed 翁ize on cookil罩在 time and solids in the 
broth in 1984. 

Size 

Big 
Medium 
Sm處11

** P ""主 .01

% solids in broth 

8.08 
9.28 

11.03** 

Cooking t1me 
(min) 

28** 
26 
25 

Table 岳4. Thirty advance是 11nes chose紅 fro器 the EP!惡毒 accor益主室主主 to 
the1r characteristlcs for co給parative tria1s. 

Hard see挂 CookiI荒草 ti祖e % Protein 
Less Greater Less Greater Less Greateτ 

到AG44 R主B 9 Can 12 PAD 765 PAD 12 ZAV 8369 
RAO 11 RAB 23 V8344 ZAV 8358 ZAV 8341 BAN 6 

PVAD 875 PVAD 908 ACV 8316 ZAV 8398 ACV 8351 FEB 15 
V 8360 PV血D 1046 WAF 5 PAI 12 PVAD 1408 XAN 135 

ACV 8304 PAI 80 NAM 9 FEB 13 NAG 12 BAT 1714 

Table 65. Avera草e cooking t1me and percenta在e har桂ness in wild lines 
resistant to storage insects. 

S悠悠cept1bil1ty to 
stora學e: in~多ects

Re史學 istant

Susceptible 

Cooking time (min)x 

120 

37 
31 

% Har這ness x 

59 
22 
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3.2 Character Deployment 

a. Central America , 
and B1ack-seeded 

Coa發 tal

泣盟主

Mexico , Peru , the Caribbear忌，

τhe first uniform 直是aptal: ion 話ursery (VA) was 這is l:rl尪ute是 10 
l擎的制挂 the 自部工ts 8Ul盟arízed 1n 1984. τhe VA 18 now a 
successful and estabHshed part of the VA-VEF-EP-IBYA笠 system ，

and has provide是 a needed mechanism for lnterchan在lng more 
exper1menta1 11nes between nat:圭ona1 and internationa工 programs.
The 198品 VA contalns selected landraces and hybrid selections 
from national programs , which provlde valuab1e lnformatlon for 
the dep10yment and continued genetic improvement of those 
material怒 a160 ， roany character donor lines from projects of 
regional intere臼t ， but w1th 1nadequate overa11 agronomic va1ue to 
merit EP 紛election ， are be1ng more wlde1y tested 1n the target 
area via the VA. 

A 5U訟騙ary of the VA/83 1s presented 1n Tab1e 66. For the 
S甜a11 b1ack opaque grain type. results fro攝 Central 主且erica ，
Ch11e and the Caribbean a5sure that s b宮。還真挂 sa祖ple of 
locsl1y-adapted and b宮。a是ly-sdapted genotypes are s這vanced to the 
VEF sn丑惡P. In the ca5e of 血ediu訟-sized wh1te發 for Peru and 
Chile. the dsta fro認 those countries 1s much 血。re relevant than 
data fro盟 C010臨b1遂， which lacks a s1觀主lar test environ臨ent. For 
the Caribbean , which represents a complex of ecosystem紹， testing 
for wi是e adaptat10n is essent1s1. 

早已之急 nur路。ri間 hsve s180 served to help clarify 研veral

mutually exclusive bean ecotypes for the Central American 
production system扇 snd with importsllt differences 1n plant 
growth habit and maturity. Strong regional progrsms l1ke the 
Central A血er1can network have capitslized on the flexibility of 
the VA to identify high priority 工~nes for the V拉宮， EP , snd 
crosses. Most of the crosses for Latin 主me玄icsn grain types are 
cur玄ently planned with students and scientists fro祖 nat10nal

pro皂rsms ， pr1ncipally on the bas1s of 益ata from the VA, EP , an是
工BYAN • 

Central 且觀念r1ca 聾 發ma11 red. Exce11ent 草rain s1ze snd color 
is no申 abun是ant. Cookin車 拉圭亞e and texture 1s being evsluat駕車拉

because this class 1s 1nherently h1皂h 1n polyphenolic sub珍 tances
and ten是S 1:0 exhib1t the "hard seed" pheno酷enon. Subtle 
difÍerences in 10csl croppin草 systems are very 1甜portant for 
varietsl scceptabi1ity , especial1y for maturi ty , plant type and 
grain color. H1gh叫 levels of res1st阻ce to CBB，那間，必1on ，
and web blight are being 路。ught 1n different combinat10ns. A 
special project has been initiated to improve the popular snd 
high-yielding Rojo 70 for cook1ng qus1ity and BCMV resistsnce. 
Numerous landrsces are bein揖 used in crosses and backcrosses to 
broaden the genetic base and to improve the probability of 
obtaining local a益aptation.
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b. Carìbbean 草ra1n typeS. Th18 18 the most diverse of the 
bean gr 弓ups in terms of grain type , variab工e growth habi t翁 an桂

erop 絃aturity. The most <:0訊mon 是eficieneies within this 革roup

are CBB and BGMV resistance怠 Hybri社 pro皂enies are being 
evaluated which combine intermediate leve1s of resistance to both 
pathogens w主th BCMV res1stance and more acceptab1包囂rain type. 
Web blight , anthracnose ，即ildew ， and rust res1stance are of 10ca1 
importance for certaín classe~苦， whi1e the most serious 1im1tation 
current1y 1s a 1ack of informatíon on the ri直i拉伯ess of consumer 
and producer preferences for grain tone and s1ze. The a吐vantages
of indeterminant growth habit (and sma11er s1ze) 1n terms of 
yie1d potent主a1 and yield stabi1ity have been observed in VA and 
rBYAN nurseries. (Some key resistance factors appear to be 
assoeiated with indeterminacy and s1ightly dark叫 grain tones). 
Cntil more c由nplete information is avai1ab1e , numerous crossing 
p言。jects are beín窮 un吐ertaken to i甜'prove specif主c commercial 
gra主n types. 

C. SZ登a11 white (navy beans). A n羽絨ber of new línes 
co觀已主nin惡最rain quality. high yiel這 pote泣tia玉 an往車。。挂 plant

types are avai1ab1舍. a11 resistant to BC海111 and most to bean rust. 
Materia1s are bein草 10ca1工y eva1uate益 in Chile an社 Pe室u for 
reaction to rust races ，生巴里丘J BYMV , root rot complexes , and 
necrotic strain衍。f BQ仰 Much of the excellenr ger白?工asm

是eveloped in the Unired States and Europe adapts we11 and has 
been uti1ized as parents in the crossing program. 

d. Þ1ed1um-seeded whites. Production systems for thls 
class ，.車ro研) in Ecuador , Peru , and Chil傘， are unique and require 
careful definition of what constitutes an "improved" plant type. 
Exce1lent progress ha皂 been made locally ln breeding for 
high恥yield with 息。od grain type and resist為nce to non-necrot íc 
and NL3 strain怠。f BCMV. Rigidness for grain size and tone is 
inf工uence是 by the export vs. domestìc tradeoff and its 
priorities. 

e. Canario and su工phu玄 colors. Like the 聽e是ium whites , 
these classes are 草eneral1y fall/winter crops for which no 
Colombian location is adequate for evaluatin窮 adaptation. Most 
of the production is intens主ve and commercial , 80 that yield 
potential and production efficiency are nece也sary if beans are to 
compete with other crops. Mechanizable types are in demand , but 
the tradeoff between plant growth habit , maturity , and grain size 
again applies. Excel1ent progress has been made to transfer 
I-gene resistance to BCMV into a range of grain types. 
Resistance to local1y severe races of rust and to 旦旦旦旦， and 
root rot pathogens is a1so a priority. Several traditiona1 
bean“惡rowing areas reporting 60咽e of the highest yie1ds in Latin 
真的階 rica and the wor1d wìll likely move toward higher value crops 
un1ess input efficient , high-yieldin息 varieties are made 
available to growers. 

f. Black 皇宮ain type. 藍白phasis i8 on increasing levels of 
resistance to CBB and anthracnose in materials possessing 
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earliness and resistance to B樹守，拉拉泣，創世 web blight. Several 
countr圭es are also interested 1n the high-yielding direct harvest 
types recently available. Selection for 血ore stable rust 
resistance i8 receiving increased attention for several 
product1on zoneS. 
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Table 66. St扭曲ary of distribution and re移ults of the 1983 VA , and distribution of the 
VA/8再.

Data 
Entries for No. Entries VA entr主es

Color group planted entries Checks evaluated To EP To VEF Locations 

M .“ 。
Black 10 10 20 90 25 24 18 
Red 10 10 20 2位。 19 96 17 
Navy 5 5 13 144 67 6 
Medium white 5 5 6 28 8 重

Medium cream 7 5 20 236 36 9 
Caribbean 車 7 22 234 49 70 14 
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Brazi1 (small , non-b1ack beans for monocultu玄e and 
intercropping) . Part of 1984 was spent w1th CNPAF bean 

scientists to jointly review CNPAF-CIAT bean germplasm deve10pment 
act1viti己s both 1n B玄az11 and Colombia. It was conc1uded that the 
National Bean τest1n草 Sche叩e of 君主az11 1nit1ated by CNPAF in 1982 , 
was now fu11y functional. Host institutions 1n 祖ajo玄 bean-growing

states we玄e part1c1pating 1n the network and enough exp紹 rimental

lines were available for testing 1n the second round of the 
biennía1 testing program be惡inning 1n Au草ust 1984. 

From the exper1menta1 11ne錢是eve10ped at CIAT and tested over 
the pa悠t severa1 years 1n Braz11 releases of new cu1tivars 
continued in 1984 (six cult1vars re1eased). Therefore , it was 
essentia1 to assess future germp1asm needs. lt was deci益e益 to sh1f t 
ge玄輯.p1asm deve10pmenta1 responsabi1ity from C1AT hea桂哇uarters 1n 
Co10mbia to CNPAF 1n Brazi1 to capitalize on 10cal adaptation and 
to screen ear1y 島enerat10n mate重 1a1s for specific production 
prob1e盟s especia11y those not occurring in Colomb1a. Thus , it 1s 
hoped that further genetic progress w111 cont1nue beyond that of 
the new1y identif主ed cult1vars. However , to expedite and 
comp1ement the 惡ermp1asm development acti、!itie翁， cros紹es (about 200 
every two years) wi11 be joint1y planned an挂 帥de at C工在1

Segre且ating F 2 to F 4 惡enerations w111 be shipped to CNPAF once 
every two yeãrs for~ eva1uatio竄 se1ection and identif1cation of 
desirable experimental l1nes. 1n 198毒， the first group of a忌。ut
200 cros綴es was planne挂 1n the meantime , over 300 se在regating

hybrid popu1ations from ex1sting mater1a1s at CIAT were sent to 
CNPAF for eva1uation and selection • 

From the hybr1d populations st111 being managed at CIAT , 
expe主imenta1 lines of non“怎 lack seeds were developed. A tota1 of 
700 advanced but unfinished lines were shipped to Brazll 1n 
Dec棚ber. These are expected to enter 1n the CAM (C祖po de 
Ava1uacao Multi益1sciplinar) of C甜PAF in February 1985. 1n many of 
these experimenta1 Hnes of Mu1atinho and Carioca types , 
resistances have been 1ncorporate社 for anthracnose , an草ular leaf 
spot , com血。n bacterial blight and drou草ht. A1so for the first t1班e ，

several dozen lines of 臨lch needed Rosinha aü益訣。xo types were 
available. Unlike existing com揖ercial cu1t1vars the latter carry 
resistance to BCMV and to other production limiting-factors. 

Mexican High1an這 s (狐edium-see挂 ed bayo , garbancil1o , rosita , 
flor de mayo , pinto and ojo de cabra for monocu1ture an這
associate益 cropping). Steady progress was made 1n 1mprove回ent of 
dry beans for h1惡h1ands of Hexico. The first cyc1e of 
hybri挂 ization for i前provε訟ent of climbing beans was complete社­

Frotll the initia1 crosses made for monoculture beans , about 500 
advanced 1ines were eva1uated both in Colombia an尋 in the hi車hland倍
。 f Me玄1co ， at four 10catlons in each count芝y. Several of these 
car主ied resistance to BC說亨， anthracnose and other 忌iseases. Nost 
of these were Bayo , Pinto and Ojo 是e Cabra bean types. Froru ear1y 
generation familíes of the latter crosses over 3 ,000 se1ections 
(F令 to Fεwere made. 在路ong these a11 p r1ncipa1 be削1 types 
including ~lor de Hayo , Carbancillo ，在osita (three d 主 fficult co1ors 
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to achieve) , Bayo , etc. , were represented 1n adequate nu的ers for 
the first time. From the evaluations for BCMV , CBB , anthracnose , 
angular leaf spot and adaptation in Pal彈1言袋， Qu ilichao and Popayan 
attempts wi11 be made to re述毛主ce the nu羽，ber to about 1,000 for 
1nc1usion 1n the a是aptation nurseries of 1告85 for highland怠。E

Mexíco. 

Based on the request of INI血 scientlsts over 200 hybrld 
c。阻blnatlons were made 1n 1983/84 for Mexico. Each of these 
involved at 1east one co酬lercial cultivar or germplas臨 bank

缸cessi凹的iginating fro器 the Mexican hi叭1and. Donor parents 
carrylng resistance to princ1pa1 production 11誼1ting factors Were 
utilized. Adequate quantity of see忌。f 200 crOSSeS was sent to 
four 10cat10ns for evaluation an垂 select10n by INIA scientists at 
Tepatitlan , Ja1isco (for c11觀，bing beans for the hu臨主d high1an是s);
Chap1ngo ，苦lexico (for bush and sem1climbing beans for humid 
high1and s); Agu過s Ca1ientes and Durango (for m帥nocu1ture beans for 
se祖i-arid high1ands). Additiona1 crosses Were sent to Ce1aya , 
Guanajuato; and Sa1ti110，恥的u11a. This was the first organize挂
nursery of segregating hybrid pop叫1ations sent to Mexico. Thr恥19h

the elaboration of this nursery on a routine bas1s it 1s hoped that 
the gerl泣plas瓏 development process of 工NIA coul是 be expe是ite是 an挂

selections 盟逼真是 e for 10ca1 a是aptation and pro電luction proble租s not 
occur玄ing in Colo訟bia.

J~rgentina. 自est Asia , and North Africa (Medium and large white 
bush beans for monocultur~). From the first group of crosseS made 
in 1981 for genetic 1mprovement of A1ubia (large. cylindrlca1 , 
white , determ1nate type 1) of Ar臨終ntina OVer 500 resu1tant Fι and 
F c lines have been evaluated 1n Argentina en 19肘 an是 abouf 300 
S重 1ect10ns Were made.τ'hese Were grown and eva1uated in an 
adaptation nur經ery (VAPA) 1n Colo盤bia and at five 10catlons 1n the 
January-May Season of 1984 1n Argentina 1n col1aborat10n with EEAOC 
an垂 INTA 1e串U訊e sc1entists. 

Of principal production limit1ng factors in A笠gentina ，

evaluations were made for web bli皂ht. angul為r leaf spot , 
anthracnose , co酬。n bacteria1 blight and v1rus problems (BC証V and 
others). The 1atter was 血ore severe especial1y at Ceiba1ito and 
Moraleja 1n Salta province. A1l lines were foun是 to be resistant 
in repeate垂 tests fo玄 BCMV at C工AT and 單any a1so carried 玄esistance
to other fungal and bacter1al diseases which was further confi玄盟ed
by the1r perfon臨nce 1n the fie1ds 1n Argent1na. However , react10n 
of these 1ines for other v1rus prob1ems occurring in Argent1na was 
not sat1sfactory. None of the lines was immune to the v1ruses , 
though marked differences were noted between materia1s. Since most 
of these 1ines were il阻une in 1983 制aluatio間， their performance 
1n 1984 was disturb1ng. This could have occurred e1the宮這ue to 
1ncreased p玄essu玄e an桂 /or appearance of new virus(es) , strains , 
etc. 1n spite of these difficulties , scientists fro龍在r在entinian

pro草ra祖s se1ected OVer 50 mater主als for further evaluations. 

A1so , both EEAOC and INTA scientists had made substantial 
progress 1n their local programs 1n developing 1ines with desirable 
bean types , and resistance to fungal and bacter1a1 d1sease怠 Fro甜
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over 300 1ines of Vhl!A, 95 1ines were se1ected for evaluation in 
the fírst adaptation nursery fαr West Asían and North African 
countries (WANAB庄農). This was a follow-up work on an agreement 
誼乏真是e during the work的hop hel是 in May 1983 at ICARD品， 在leppo ， Syria. 

The 官ANABAN was organized an垂直istribute挂 to a11 12 countries 
of the region which had requested improved germp1asm from CIAτ­

The nursery wa8 eva1uated at four locations in Turkey (Ankara , 
Eskisehir , Enurum a t<d 5a蹄sun) one of the lar島est producer and 
consumer countries of the region. There again viru8es (BYMV , BCMV) 
were the most serious problems of beans both at the research 
stations and in farmers' fields. Over 40% of the lines had 
serious adaptation proble詣s; good vegetative growth and flowering 
but litt工e pod pr。這uction and late maturin在﹒ Some p笠oblem of 
adaptation was e笈pected since local cultivars from that region were 
not utilized 侃侃ve12P甜甜t of these lines nor were these materia1s 
evaluated at over 39- 1atitude (10位在er 位ays a1沿街horter ni皂h主 s a翁

compare垂 to CIAT-Pa工盟ira. Rowever. about 20 lines did as we11 or 
betteτthan the 10cal check cultivars , and were se1ected for 
further testing. Most of these had done we11 in previous 
ev必luations at C工AT-Palmira an這 at different locations in 
Argentína. Due to increasing involvement 1n the West Asian and 
North Af主ican countries it became essential to íncorpo玄ate parenta工

cul 主 ivars fro混 that re客ion lnto the hybridization prog玄am at C工AT.
As a re結ult over 50 such parents from Turkey , G玄eece ， Syria , Egypt , 
Iran , etc. were utilized in crosses in 1984. This considerably 
increased the number of bean types (工arge kidney , f1at , and mediu甜
玄ound) and production prob 工ems (是rought ， early maturity , cold 
tolerance , resistance to bean fly , BY吾1V， halo blight) beyon是 those

of Ar惡entina. Table 己 7 shows the number of experimental lines 
deve10ped an晶 new crosses ma是e in 1984. 

F冶rther evaluations and se工ections were 斑ade in Co1o盈bia in 
most of these pro蠶ìising materials evaluate挂 in Vhl!血 an蓓說在封ABAN in 
19惡毒 thus co祖.pleting the first cyc工e of improvement of the 
cultivar Al心1a which Was initiated at CIAT in 1981. Perfo玄mance
of some selected lines 1s given in Table 岳 7. These w111 be 
inc1ude社 in the rBYAN of 1985 • 
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67. Characteristics of 80臨e medium and lar草e white-seeded experimenta工 lines of dry 
beans from the first cycl倍。f c室。sses evaluated in an a是aptation nur怠。ry in 
l 會84.

Table 

A
m
D
n
n
b
會
M
W
m們
可
A
T
E
-

晰
的
A
A

提單純且是a
C T 
o u 
L R 
o K 
M E 
B Y 
E 
A 

da aft uao oeP RIS 
An­

thrac 
nosis 

CBB BY注V 1BCMV 100 
seed 
wt. 

Growth 
habit 

ldentification 

4.3 
3.0 
3. 告

3. 。
再 .0

4.0 
4.3 
4.3 
4.3 
4.3 
晶 .0

4.5 
4.8 

4.0 
ι. 1 
4.1 
4. 。
4.3 
3.6 
3.5 
3.8 
3. 皂

3.8 
4.1 
3.5 
3.6 

3.8 
3.0 
2.9 
2.8 
3.5 
3.5 
3.5 
3.5 
3.3 
3.4 
3. 冉

3.6 
3. 再

2.5 
1. 5 
1. 5 
1.5 
3.0 
1. 5 
2.0 
3. 。
1. 5 
2.0 
1. 5 
2. 。
2.0 

SVSSSRSS$SSSS 
4.5 
4.0 
2.0 
2. 。
4.5 
有 .3

3.5 
4.0 
4.0 
3.0 
3.5 
4.5 
5.0 

n
υ
O
R
M
K
J
n
υ
《
J
Q
U
P
3
Q
d
n
u
令
J
O
O
O
O
O
O

•• 

旬
，

•••••••••• 

q
J
q
L
q
J

令
、J
q
d

勻
，
枷
呵
，
恥
。4
句
3

句
5
q
d
n

泛
，
i

。
n
m
n
n
帥
D
R
M
D叭
"
。
"
“
B
A
b
a
n
n
m
D
A
D
H
M

食
H
H
D
H
U
D
n
h

?
他
舟
，
h
λ
U
T
n
7
R
J
w
b
Q
J
仰
、J
勻
，

O
O
Q
O
A
U
A
U

4
，

4
2
2
2

有

5
4
3
4

高

5
3

lIll-llIlli--
ABA 2 
WAF 3 
WAF 再

留A~' 5 
日AF 8 
WAF 9 
WAF 11 
WAF 12 
WAF 13 
日AF 14 
WAF 15 
WAF 16 
站在F 19 

!.i 

, 

Evaluated under field conditions in Turkey 

' , 

2至

唱，



" 

• 

4 

• 

g. Eastern Africa 

The principle problems for bean production in Eastern Af室主ca ，
as enu訟e主ated in reports from indivi是ual countries that 
participated in the meetin惡 on international nurseries held at CIAT 
E玄。盈 26“ 29 November , 1984 , include the fo11owin露 variable
ralnfall (岳 rou草ht) ， low 50il fertility and non-availability of 
fertilizers in some a玄eas; bean fly , and bruchids; anthracnose , 
angular leaf spot , floury leaf spot , ascochyta , common bacterial 
bli草h軍， halo bli草ht ， bean scab , an謹 BCMV. Of these probleI龍盆， bean 
fly anð bean scab 是o not occur on beans in Latin America , and the 
necrotic strains of BCMV which cause black root sympto揖s are more 
i臨portant in Africa than in Latin America. Production factors to 
be considered when developin草 a strategy for bean genetic improve­
誦悠悠t inclu是e the widespread use of va室主etal mixtures by far盟.ers ，

and intercropping of beans with seve主a1 other crops , inclu是主ng

maize an社 bananas • 

A germplas函主盜provement strategy involving the C主AT breedin息

p宜。在ra訟 and African regional and national programs i6 il1ustrated 
in Figure 7. For the foreseeable future 觀06t crosses will be 盟8是e

at CIAT. based on information obtained from the nurseries , which 
have been shipped to Africa. Currently , segre鑫ating populatíons 
are shipped to Africa from CIAT in the F4. to F6 generations as 
bulks. but fro種 early 1985 an adaptatìon nursery of ear1y 
generation pr。在en1es from sin草le p1ant selections made 1n CIAT 1n 
F勻 will be 絡hipped to Afr1ca as an observat10n nursery. 
a草vanced lines at the VEF sta皂e are be1n草 shipped each year , and 1n 
the future a是vanced 1ines se1ected 1n Africa w111 be returne是 to

the VEF nu宮se笠y 1n CIAT. (Third country quaran t1ne arrao惡@觀ents
are being m處de for th1s shipment w1th 諒VRS ， Wellesbourne , England.) 

A total of 50 international yield trials (IBYAN) are sent to 
Africa in 1984. Seeds sent fro觀 CIAT are being routinely screene是
主n the new seed hea1th laboratory to ensure that they do not 
contain see益- borne pathogens , and further quarantine 1s be1ng 
carried out at Mugu車a ， Kenya. 

The total number of breedin草種aterials despatched 1n 1 會83 and 
1984 is shown 1n Fi皂ure 8. Initia11y. was the emph.asis was to 
挂istrlbute potential parenta1 materials (crossing blocks) , a1乏這

a是vanced 1ines , but a s1皂nificant lncrease in the number of 
segregatln囂拯aterials has occurred. Figure 9 ，車lves two 臨ain
dates for 忌器eed dispatche級 from CIA堂. one 1n mid-JaτlUary ， and the 
other 1n 主毛主gust-September coord1nated to the pr1ncipa1 seasons for 
bean扇 in 血f r1ca.

The crossing b10cks a主e c1assifie是 according to projects 
(Figure 10) , and are dispatched by request aCcor是ing to th .. 
p室。jects of 1nterest in each area. Crosses between entries i認
these nurser1es 阻ay be requested fro輯 CIAT accord1n草 to the resu1ts 
of these nurseries. 主 室主溢血ber of 11nes have a1so been selected by 
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nationaI program您是主rectly fro訊 the crossing blocks to enter into 
national var1ety testing schet越es ， notably 1n Rwanda and Zambia. 

The percentage of crosses made at CIAT , which involved 
cult1vars from the principal collaborat1n在 countries in Africa , 1s 
shown in F1gure 20. Since the establish且ent of the Great Lakes 
regional program 1n Rwanda 1n late 1983 , emphas生忽 has been 草1ven to 
cros能es wi主h cultivar8 from Rwanda and Burundi. The collaborative 
progra磁 with the Title xrl CRSP in Tanzania has a180 resu1ted 1n a 
large number of crosses being made 10 CIA室，

Some of the lines selected from advanced line nurser1es to 
enter nat10n必 1 var1ety test圭a皂 sche祖es are shown in Table 68. 
τhese inc1ude both c1imbi草草草 and bush types from the CIAT bree挂1n草
program. 

Results from the IBYAN trials 1n 1 警車3 (Fi草ures 11 
promis1ng results , particularly for A 463 , BAT 1387 , 
114 , BAT 1671 and A 445. 

and 12) show 
BAT 1297 ，在

主 number of lines from CIAT have reached a是vanced stages of 
testi踩在 1n certaln count玄ies. A clirublng bean lin袋， V 79116 , 1s 
be1ng tested 1n on-far誼 tr1als 1n Rwanda 1n 1984. 1n Zambia BAT 85 
and Carioca (intro益uce丑 from Brazil via CIAT) were the highest 
yielding 1n the Za祖ibian Advance是 Bean Variety Trial 1983/84 , 
carried out at seven location怒， an是 the8e may be relea浴ed a8 new 
cultivars. 1n on-farm tr1als 主n the Central provlnce , Car10ca was 
reported to yield 3值4 times a6 也uch as lúcal cultivars un是er a11 
a直rono臨1c treatments. ln Swaziland , seed multipllcation and 
on勵farm t玄1a18 of A 7雪， A 86 ，血草書， A 107 , A 179 , X必I 66 , BAT 1254 
and 密切 86 ， have demonstrated that significant yield increases Can 
be obtained. 

The necrotlc reactlon to BCMV (black root) has been a 在eneral

problem 1n lines introduced from CIAT , but many lines have now been 
identified which do not 8how either mosalc or black root symptoms 
to any significant extent (e.g. BAT 1386 , BAT 142晶， VCA 81007). 
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Advanced lines which entered into national variety testing schemes in 

country and 1ocation. listed here according to 1984 , 血frica ，

rable 68. 
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12% African cultivars 
5% Anthracnose resistance 
1% Improve益 architecture

2% Ascochyta resistance 
1 % Common bacterial blight resistance 

26% 惡CMV resistance 
2% Bean fly resistance 
2% Bruchid resistance 
2% Improved nitrogen fixation 
1 % Low phosphorus tolerance 
2% Photoperiod insensitivity 
再% Snap beans 
2% Halo bl ight resi宮tance
3兮福 Angular leaf spot resistance 
1% Nemato廿e resistance 
1% Ru草t resistance 
3% Drought resistance 

18% Andean Region cultiva內 (cool climate) 
12% Andean Regíon cultivars (warm climate) 

Fi忽 10. Compositional crossing blocks 1984b (Total ~ 1,131 lines) 



l 10霓 Bur口a廿五

2 5克 Kenya 

3 ?完 Malawi 

主 30% Rwanda 

5 11% Tanzania 

已 8% Uganda 

7 3乏 Zambia 
h 

s 3% Zimbabwe 

9 24玄 Others 

Cro盟es made for Afri棚n ∞untries in 1984. A total of 669 crosses 
wer m紛e and most of th揖es involve拉如何Imercial cultivars of the 
時當lon.
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h. Andean R念銘ion

Colla'益。rative projects cont1nued at the same locations 
11\ the 且ndean Re草10n as described in the 1983 Bean Pr。在ra器
Annual Report. A1l locations received the crossin惡 blocks ，
for evaluatin在 and selecting parents , F, se在regating

populations , advanced lines (VEF) , and 1草草泊是 trials. A 
total of 547 crosses were made 1n the Andean Region project 
in 1984. Of these , 265 crosses involve益 cultivars from 
Colombia , 125 from Ecuador , 1有 5 from Peru , and 12 fro也 other
area銬 1n Popayan , 246 crosses we玄e 諸ìade ，點。stly 1n the 
field , with the objective of breed1ng i甜prove社 lines for the 
highland絡 (above 1 , 750 ms1.). The remaining 301 crosses 
were made in the field at Palmira and Santander de 
Quilichao , 叭叭 the object1ve of 俗、leloping improved 
mate玄ial for me益1u詔 alt1tudes (1 ， 000即 1 ， 750ms!.).

1n bush bear崎 lhe principal objectives of bree晶 ing are: 
to obtain improved plant types 主ncluding erect type 11 1ines 
w1th med1um to large seed size (祖ost cultivars , e ‘革. Ca1ima , 
are type I)j to clmbine this with resi5tance to common 
bacteria1 blight. rust , angular leaf spot and BCMV for 
medium altítude c1imates; to combine this with resistance to 
ha工o b1ight , anthracnose an是 ascochyta for cool c 1ima t:es. 
1n climbers , the objectives for dlsease resistance are the 
8ame , but the plant 主ype should be suitab1e fo玄 inter­

cropping with maize. 

1n Colombia , cu1tivar improve觀ent i5 carried out in 
close col1aboration with the national progra阻 1C在 The

Federacio訟 de Cafeteros and CVC (Corporacion Autono綴a
Regiona1 益e1 Valle 是e1 Cauca) are a1筒。 involved in 
conducting re草iona1 trials. Advanced 工ines pass fro訟 the
hreedi綠草 programs to the 'Viveros de Apoyo' (Preliminary 
話ur5eries) ， which are planted in ni玄le loca t ions in 臨edium

C工imate zones , and in five 1ocations in cool c1imate zones. 
Approximate1y 200 lines per year enter this stage of 
test1ng , including bush and c1imbing types. 

Out of these nu主series ， the best 1ines are selecte桂 for

如1tiloca t: ional regional (on-farm) trials. 1n 1雪8毒， these 
trials consiste忌。f one for bush beans adapted to 阻edium
cli終ates ， and one for c1imbers adapted to cool c1imates. 

τhe most p玄omising of these 工ines pass on to 
confir臨ation trial怒， prior to variety release. Materia1s 
currently at th1s stage inc1ude: BAT 1297 ，主 3屆 (bush
beans. 訟edium cli經ate)j 紅1t1o吐uia 8 , Ancash 66 ，工CA-L33462
(bush bean翁， coo1 cli盟ate); V 8036 , ZAV 83101 , ZAV 83102 
(c1i的卸車 beans ， medium cli阻te); ICA-La Se1va 1 ，工CA-La
Selva 4 , IC血耐La Selva 7 (cli鼓bing beans , co01 climate) j E 
605 , IC主-L32980-1明毒工 (c1imbin草 beans , co1d c1imate). 

13軍

司個

他

司，

• 



e 

-

' 

Antioquia 話，工CA-La Selva 1 , and E 忌。5 are likely to be 
released as new cultivars in 1985. 

在t ICA-La Selva (R1onegro，的tioquia) , the 
collaborative breed1ng program continues to emphasize 
climbing beans for relay c主opping. The best lines e誼erging

from thi5 program enter the international te8ting sche訟e ， as 
well as the national testing sche耳e organized by ICA. 
Re8ults of an IBYAN trial containing lines deve工oped at lCt\­
La Selva demonstrate promising resu1ts from breeding at this 
10cation (Table 69). 

In an a岳vanced yield trial ICA心Llan。在rande continued to 
show its improved yield potentia1 , an是 a number of new 1ine8 
怒ignificantly outyiel甚e是 the control (Table 70). However , 
in tria1s of advance是 breeding 1ines carrie這 out unde安

reduced 80i1 fertility con是 itions (Table 71) , lCA 
Llano惡rande faile昌 to beat the control cultivar , te也是in喜 to 
confir滋 conclusions from fan楚 tr1a18 that this new cultivar 
will on1y show its superiority in 臨Q這erately favorable 
50i18. on the other hand , a nu祖，ber of new lines 
s1草nificant1y outyielded both ICA喻Llanogran是e and 
ICA-Viboral under these conditions. 

當ork for the co工d h1ghland起 continued at ICA-Obonuco 
(Pasto , Nariño) , mostly e臨phasizing climbing beans for mixed 
intercroppin草 with maize. Sixty司four advanced 1ines were 
i品entifie挂 for testing on farms in 1 雪84. Results of two 
yield trials of advance是 selections at ICA-Obon!主co are 8hown 
in Table 72 , demonstrating 8i在nificant yield increa8es 
compar發這 to the control (Mort主義。). The line which has 
consistently performed best in on-farm trials is E 605 (see 
section of thi8 report on on-farm research) , givin在 a yield 
ínc主ease of 50% above the control usin惡 far勘ers' practices , 
&拉拉 the grain type 1s highly co'噩噩ercia1 and readily 
accepte晶.

Regiona1 trials of bush beans in Nariño have identifie這
Antio屯uia 8 ，工CA L“ 33462 , an是 BAT 12會 7 a8 particularly 
promisin皂 (Table 73). The f1rst of the忽e lines has 車。。吐

resistance to halo blight , a problem in the cool highlands. 

Regional trials in the coffeeωproducin車 re皂ion8 of 
位ltioquia ， Tolima an是 Cundinamarca de亞on5trate桂 an average 
gain in yie1d of 18% above the local controls for BAT 1297 , 
with 立 36 and PVA 1261 a150 showing superior results. 

One of the 盟ost impo主tant cropping systems for beans in 
the Andean re在ion and elsewhere i5 row intercropp主說書﹒ A new 
methodology for testin草 advanced lines in thi發 system has 
shown useful resu1ts in Santand叫“Quilichao (Fi草nre 14). 
The tr1al wa5 plante是 ín four row p1ots , two rows with maize 
and two rows without. By ha玄vesting the pairs of rows 
separately , useful 1nformation was gained on the competitive 
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ability of 主說是ividual lines. For examp1e , PV主D 1407 wa發 the 
best yielder in the rows without 給aize ， but 8uffered an 
a1施。st 50% yie1挂 re是uction with 綴aize. V 8305岳， on the 
other hand , was the top yielder with maize , but yielded 
re1ative1y poorly without it. 且CV 83004 yielded well in 
both systems. 

Another advantage to this methodol。在Y is that a11 
growth habits can be tested uniformly in this system. 

In Ecuador , E 忌。5 主s yielding well in hi草h1and areas , 
confin豆主ng its usefu1n經5S as a c11揖，bing hean for the high 
Andean region. Additional工y ， 150 l1nes were selected in 
Santa Catalina from segregating materials sent from CIAT , 
for testing as advanced line8. Nine advanced lines of 
climhers were selected for inclusion in preliminary yield 
trials. Six climbing bean materia1s original1y sent from 
CIAT were included in regiona1 tr主a18 ， and the best of these 
at several 1ocations were G 11821 , G 11820 , an益 V-3297“惡.

草ush heans are grown in the valleys , normal1y in 801e 
cropping and most early generation selection i8 bei紅皂 don發

at Cuenca , but regional trials cover severa工 i知portant areas 
of the country , inc工uding Pimampiro (Imbahura) , where the 
Title XII CRSP project is collaborating with INIAP. At 
Cuenc鼠， 120 lines were se1ected from the crossing b10cks for 
lncluslon in new crosses. Segregatin惡 popu1ations and 
advanced lines (VEF 1984) were planted. The most promisi泊在
new materials 圭n reg1ona1 trials inclu這e A 36 , PVA 1 毒品 1 and 
PV.且 1426 ， introduce挂 or1草inally 1n the IBY車N.

ln Per泣 c01工ahorat1ve breed1ng of c11臨b1n車 heans

∞nt1nue益 in Cajabamba (department of Cajamarca). From the 
crossing blocks , 22 lines were selected for use as parents , 
and one line has been included in on-farm test1ng也 G 10889 , 
a white seeded line from Guaternala , which shows good 
resistance to ascochyta and anthracnose. Out of a total of 
736 segregating populations sent in 1982 an社 1983 ， 12 
advanced lines have been identified with superior yield an是
玄esistance to the principal 吾土8eases. The Line G282會

selected in 1 會82 ， was planted in 30 demonstrat丈on plots in 
1983/84 , and farrners were already planting their own fields 
of the cultivar. It i8 on sa1e in the markets at a price 
25% less than Cahallero (the local cultivar) , but 18 
reported to more than compensate in yield , and is achieving 
consumer acceptance. 

Llkewise , in the Cuzco area of Peru , pro車re悠悠 was made 
in selecting new parents for halo hlight an挂 anthracn08e

玄esistance: Montcalm an是終ecosta are p玄ovidin惡 pro誓tising

offspr1泊在 of t:he Red 芷1dney type. Selec t: ions made in the 
early part of the year in 詞。11epata (2 ,800 msl.) were 
mul t i.p11ed in Sahuayaco , for planting as advanced lines in 
the normal growing season in Mol1epata. Bush bean lines 
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are via the IBY且血，
ICA L1nea 2再.

currently 1n on-far揖 testing ， introduced 
W-12位 (pana建11to). BAT 1253 , IC主 Linea 23 , 

Cli間.bing beans are groW11 at a higher alt1tude than the 
bush beans 1n the Cuzco ιrea. and the p玄e忌。minant type 18 
h晶arillo Gi藍ante ， a lar在e yellow grain-type. Selections 
fro綠 the CIAT VEF nursery plante垂 at Taray (2 ，害毛o ms l.) 
include謹 a nu鵲起er of lines with the same 草玄ain type as the 
local cultivar and with i認proved resistance to anth玄acnose
(e ﹒草. z在V 830會7). Further 1ines with t1豆豆s grain type Were 
sent from the VEF 1 會8是.

cli血bing beans 1n the lines of 。f a益vanced(kg/ha) Y1el晶8Table 69. 
~ 

Rionegro. ICA枷La Selva , IBYAN tr1al at 

Yield 
且正迫LIdent1ficat1on 

1943 
1609 
1514 
11 品。

5岳4

VRA 81054 
VRA 81066 
VRA 串 10晶晶
(Control) 
(Control) 

Radical 
ICA Viboral 

' 
409 , p 石40.95D. S. L. 

Yield of ICA-La Selva. 在dvanced lines yiel丑 trial ，Table 70. 

cropping with 聽aize.1n rel忽ylines plante是selecte益

Seed color Seed weight 
1n 

g/100 seed自

Y1eld 
as 

control 

Y1eld 喝，

Z (k直/ha)

Cream/purple 
Cream/red 
Cream/red 
Cream/red 
Yellow/red 
Cream/red 

n
u
t
-和
q
h
q
s
柵
門
白
，
恥
。
。

"
、J
p
h
u
w
r
h
v
旬
，
，
可
'
，
伊
、
J

220 
194 
180 
167 
146 
100 

1983 
1750 
1625 
1502 
1317 
900 

Llanogrande 
La Selva 26 
83102 
La Selva 
83101 
Viboral 

1 

ICA 
ICA 
ZAV 
ICA 
ZAV 
ICA (Control) 
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Table 71. Breeding 1ine5 tested in 10w 50i1 fert11ity conditions 
(pH 4.7 , 30 I荒草 /ha PoO< a是de吐)， ICA-La Selva , planted in 
relay croppin草 with~m話ize.

Pedi在ree Yie1益 Yiel是 as

(kg/ha) % control Seed c010r 

V-5781-34給32-32-M-M 1652 207 Cream/red 

V-57岳6“37-311-21-M-M 1430 179 Ye l1ow/red 

V-5781也34-32-33-M 1419 178 Cre棚/red

V-5761-35“38-32-!哇-M 1374 172 Re昌

ICA La Se1va 1 1303 163 Cream/red 

ICA La Selva 26 會5事 120 Crea誼Ired

工CA Viboral (Control) 799 100 Cream/red 

ICA Llanogrande 6♀5 87 Cream/purple 

Tab1e 72. Results of two yield trials of advanced selections 
intercropped with 盟aize ， ICA-Obonuco , Nariño , Colombia. 

Yield trial 1 會 82

kg/ha D吭Fa
句
3
-

O
O
呵

。
d
m
F

I

叫
主

mnu 
可
A
m

a… 
4eAm zm 

主
的
帽
的

mKM 

可
H
U
-
i
'
'
，

可
'
，-
m
o
e

emk .
，
且
，
m

Y
叫

Mean 
yield 

(k串/ha)

E 521 

E 525 

L-33003ωM(4) 

E 605 

L枷32980-M(4)

lCA Llanogrande 

L-329在G耐M(8)

E 166“ I 

Mortiño (Control) 

L如32983

10品 2 ab* 120 

1032 ab 108 

631 c 101 

1120 a 112 

轟轟3 cd 98 

605 c 110 

359 d 96 

1098 a 117 

867 b 118 

388 d 96 

292♀ a* 

233舟 ab

2439 ab 

18串串 ab 

2513 ab 

2190 ab 

2182 ab 

1373 b 

1513 b 

1824 ab 

119 

117 

102 

117 

97 

116 

95 

118 

126 

95 

1981 

1683 

1535 

1504 

1478 

1398 

1271 

123岳

1190 

1106 

aDAF 這位 謹ays to flowering 

女 Yields followed by the same letters are not 5i皂nificantly
different at p 您認=- 0.05 
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Table 73 Results of regiona1 trials of bush be組ns 1n Nariño , Colo祖bía

(yield in k草 Iha).

Entries 

Antioquia 8 

BAT 1297 

Consaca 

l 岳立。

1707 a* 

1118 bcd 

工 CA L恥33462 1066 bcd 

Cali臨a (control) 1243 bc 

Location and altitude (瓏發 1)

La Union 

1745 

1093 a* 

1151 a 

885 b 

1079 a 

Mat1tuy Tunja在主an這e

1會50 2200 設ean

1356 泌b*

1397 ab 

1530 a 

1163 b 

1925 a* 1520 

1785 a 1363 

2174 a 1414 

會52 cd 1109 

* Yie1ds followed by the 5a且e letter are not s1草nificantly d主fferent ， p為 0.05.

Table 74. Results of regíonal tríals of bush beans in Cundiτlamarca (Sasaima) , 
Tolima (Líbano) , and An tíoqula (Venecla) , Co1ombia , Y1eld (k島內的

Entries Locatlon and altitude 

Sasal誼a Libano Venecia 

1200 1450 1650 書生ean

BAT 12事? 1819 2445 683 164雪

A 3晶 2195 2119 516 1610 

PVA 1261 1880 2362 574 1605 

Local Control 2440
a 

149S
b 

247
C 

1395 

a - Ni鑽石器

b - Guarzo 

c 踹 Cuarentano
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PVAF有 1492

PVA純 1484

PVAD 711 
PAD2間接

BAT 1769 
PVAD1145 
CALl MA 
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eva工uatiönprogeny The Bean Program uses a three憫stage

pro草ram identified as VEF , EP and IBYAN. 

Evaluat10n 1n Un1form Nurseries 3.3 

a. VEF: The bean team nursery (first stage). The bean tea且

n咀rsery VEF 184 contained 1004 entries distributed in 10 groups 
according to seed color and size , growth habit , and climatic 
adaptation (Table 75). 

The frequency of different growth habits , grain 
characteristics ，乏md days to flower and to maturity with1n each 
group 1s shown in Tables 76 an這 77.

Y1eld of the top two lines for each growth habit within each 
group 1s showτ1 in Table 7息.

' 

Reaction to rust and co棚。n bacterial b1ight (Table 79) 
angular leaf spot (Table 80) and anthracnose (Table 81) are shown 
for each basic group. 

1 ,004 ent玄ies of the VEF/84 over of the Distribution 75. Table 

10 color groups. 

Seed color Growth 
habit 

Group 
no • 

• 
No. of 
entries 

Climatic 
adaptation 

Seed 8ize 

41 
124 

71 
219 

84 
13 
55 
3草

莓3
29岳

Warm 
Warm 
自arm

Warm/珊ed
Mediu飢

Medim挖

苦1edium

Warml經d
Warm 
Warm/cool 

sma11 
sma l1 
medium 
large 
S聽a11

med/1arge 
觀e垂 /large
8t越a11

sma11 
me桂/large

black 
red 
red-mottled 
red-mottled 
white 
white 
ye11ow , 11ght tan 
crea罰， cream striped 
re這

a11 co1ors 

Bush 
Bush 
Bush 
Bush 
Bush 
Bush 
Bush 
Bush 

Cl圭亞，b1n在

C l1盟b1ng

0035050GG5 
，
A

舟
，
翩
。
，
“
旬
，
h
q
d
q
d
A

呼
延
J
旬
，
'
。
。

e 
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Tab1e 76. Number of bean entries 1n the VEF/8再 w1th1n each group 
accord1n草 to 直rowth habit , and pheno1ogical charact~ristics. 

Physi。
Growth hablt Days to f1.owerin畫 10車lca1

Group maturity 
no. I II III IV 45 45喃50 50 75 75-90 孽。

10 惡 34 l l 38 2 
20 再 80 39 37 83 4 11 112 I 
23 36 32 4 12再 12有

25 186 事 20 170 再S l 20 184 15 
30 2 57 25 4 74 6 80 4 
35 7 2 5 g 5 3 9 1 
40 36 3 8 2 35 11 § 4 再4 工

50 2 17 1 會 主 35 12 26 
70 l 岳2 1 43 19 27 35 
車5 299 

Tab1e 77. Number of bean entries 1n the VEF/8再 within 
each group according to seed characteristics. 

Br主1liance Seed size (車1100 see社s)
Group Shiny Opaque 25 25“毒。 40 

一no. $鐘a11 Mediur雇 Lar草e

10 2 39 31 10 
20 102 22 82 42 
23 是6 6 9 36 27 
25 203 16 1 58 l 區。

30 有0 4毒 84 
35 9 再 13 
40 有9 s 7 45 
50 7 31 28 空 1 
70 岳 1 2 62 : 
串5 262 34 
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19串4 VEF Table 78. Yie1是 (kg/ha) of the 
within each group. 

in the lines two top 

Yie正是

50惡毒
505車

517略

有817

4884 
4682 
4766 
4088 
5206 
4613 
4343 
413會

3會22

3忌。2
品010

3雪3草
草9書會

5328 
7840 
7651 

毛主ne

CUBA刪CUEτ。“25-9-N
話AG 38 
RAO 34 
RAB 56 

PAI 6 
PAI 117 

ZAV 84084 
PAI 39 
P血N 38 

Z血V 8339 
BLM 8 
BU現 9

B主N 30 
MITA 值 1-4M-9學

DOR 350 
EMP 89 
主CV 84018 
ACV 84030 
ZAV 8在 127
ZAV 84130 

Group 

n
u
n
υ
《U
n
υ

內
3
1
u
E
J
R
J
n
H
V
A
U
ξ
J

i1222222333 

串。

50 

70 

a 

85 

Number and proportion of bean entries in each basíc group 
of VEF/84 according to their reaction to rust and co個non
bacterial blight of beans. 

Table 79. 
蜀，

CBB Rust Number of Group 

5 工R s 工
a 

R entries 

36 高l i 已12 13 41 10 

惡S33 3 63 37 2再124 20 

100 102 17 : 31 187 219 25 

68 16 G 21 31 32 惡毒30 

12 1 。3 6 4 13 35 

再7s 。2 13 38 53 4日e 

36 z 。10 17 11 38 so 
55 8 。l 16 46 63 70 

48 239 9 10 139 147 296 車5

490 411 30 127 302 502 931 TOTAL 

a R 紡 resistant
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Table 80. Number of 己ean entrie級 ín each basíc 在roup of the VEFI串4

accordíng to their an惡ular leaf spot (血L8) reaction. 

Group Resistant Intermediate Susceptible Total 

10 8 29 雪 38 

20 。 69 55 124 

25 1 15♀ 5 會 219 

30 7 75 2 84 

35 l 11 。 12 

40 5 45 2 52 

50 2 28 8 38 

70 。 57 6 63 

85 3 281 12 296 

1 會 754 153 930 

τable 81. Number of bean entries in each basic 皂roup of the VEF/84 

according to their anthracnose reactio玄1.

Group Resistant Intermediate Susceptible Total 

10 2 16 20 38 

20 6 40 75 121 

25 54 會2 63 209 

30 1 25 56 82 

35 7 5 12 

40 1 13 全§ 42 

50 8 1 學 11 38 

70 58 5 63 

85 250 38 2 2章。

380 255 257 串雪5
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b. EP (Pre 1iminary 莖ield Trial). secon社 sta其e. The first semester 
EP was evaluated between March an是 July 19日再 in Palmira and Popayan 
and consiste挂 of 4主6 entries an社 38 controls (Tables 82 and 83). The 
ent玄ies and their controls were distributed in 工4 groups according to 
size , seed c010r and growth habit whether bush beans or cli四bi食品﹒ Each 
group was planted in random blocks with three replications under high 
input con益itions in Palmira and Popayan ，玄espectively (τable 83). 

black beans the 
significant in 

small-seede挂

were hi草hly

Black, sma11吋ee謹叫 (Group 10). In 
differences in y圭elds among varieties 
Palmira and Popayan. 

1n Tab1e 84 , the average yie1廿 of the advanced lines of 
smal1-see挂ed b工ack bean穆 was 2 ,026 kg/ha for Palmira and 2 ,505 kg/ha 
for Popayan. In Palmira , there were 8i島nificant differences between 
the majo玄ity of the lines which produced above-average yields and the 
avera惡e of the controls (lca Pijao , BA:τ527 and BAT 271) , the 
exceptions being NAG 43 , NAG 71 and 說AG 86. 工n Popayan , there were no 
si單位ificant differences between the lines which produce社 above-ave玄age

yields and the average of the controls with the exception of NAG 28 
(τable 84) • 

" 

ha益
挂在B

85 , 

Of the 的 entries of 8ma11可seeded black beans , 12 (19.3主〉

yiel是s which were above-average in the two locations. They are: 
1 的， R1Z 日， PVMX 1656 , PVMX 1的雪， NAG 16 , PVMX 1船2 ，龍主G 28 ，單AG

PVMX 16晶。， DOR 312 , XAN 147 , 目血G 86. 

Re益， 8mall也seeded

small“see往e是 red bean8 
in the two locations. 

The average yiel昔 for the group wa忽 1 ， 947 k惡/ha for Palmira and 
2 , 556 k晶 Iha for Popayan (Tab1e 85). 1n Pal也ira ， there was a 
sìgnificant difference between the lines which pro挂毛主C巳d abo汽le-average
yiel益s and the avera臨終 of the controls (血 21 , Za甜orano 2 an是 BAT 7 雪5)
Jn Popaya泊， there were no significant 挂 ifferences for the 晶ajority of 
the lines which produced above-average yie1ds with the exception of 
RAB 會5 and RAB 92. 

也給虫i皇之 In the 的per1mental 1ines of the 
the yie1d differences were high1y sign1ficant • 

beans , 12 (19.3克) had 
Pal點ira and Popayan 

2 , RAB 68 , RAB 73 , RAB 
an益 XAN 155 • • , 

d
B

且
，
每

ENUPJ ' •• 

+
﹒
年
，ia{
J

話扭all

in 
141 , 

RAB 

Of the 62 advance社 lines of 
yi益lds which were above-avera惡e

environments.. There are: R在.B 95 , RAB 
128 , DOR 308 , RAB 93 , RAB 92 , RAB 101 , 

group Red吋mottled ，包edium and largeωse創led (Group 25)In thi發
the yiel桂 differences were highly s1gnif1cant in both locat1ons. 

。

was 
and 

yiel是 of the group for Palmi玄a

Popayan. Diacol Cali盟a ， Linea 24 
1n Table 86 , the avera串e

1 ，惡60 kg/ha and 2 , 015 kg/ha for 
BAT 1297 were used as checks. 

were 
PV品B

PAI 

22 (1 4.1%) 
They are: 
12 , PAD 28 , 

Of the 155 lines which constitute the group , 
common to both locations wi th above “ average yie正是 S.

262 , PAI 77 , PAI 46 , PVAD 1在35 ， PAI 9 , PVAD 143晶， PAI 

14事



103 , PVAD 1216 , PAI 98 , PVAD 137毒， PVAD 352 , PVAD 1345 , PAI 37 , PA工
14 , PAI 會6 ， PAI 105 , PVAD 773 , PA1 97 , PVAD 1198 , and PA1 36. 

留h1te ， small-seeded (Group 30). 1n Pal忍1ra and Popayan the yiel是
這ifferences were highly sign1ficant. The a、ferage yield of the group 
was 1 ,807 kg/ha 1n Pal且ira and 1 ,732 kg/ha in Popayan. 1n the Palmira 
env1ronment , the 11nes 1n the group p室 esented 51草nif1cant d1fferences 
in aboveωaverage y1el這 and the avera草e yie1d of the controls (7在“0374 ，
E耳 Rico 23 and BAT 1061) (Table 87). 

Of the 32 lines which constitute the group , one line or 3% 
pro是uced above average y1el是鑄 1n both envlronments. Th1發 was P血N 1 雪.

級11峙， medium and 1arge-seeded (Group 35). The advanced 11ne5 of 
盟ed1um aod 主a笠ge-see是ed white beaos presented h1ghly 51草n1ficant

differences in y1elds 10 both 10cat10ns. 

工o Palmira , the average yield of the 車roup was 1 ，毒草4 kg/ha and 
1,261 kg/ha for Popayan. There was 00 51草nificant dlffe主ence in the 
yiel挂S of the lines whlch produced aboveωaverage y1elds and the 
average of the controls , Table 88. 

Of the 12 lines 1n the group , four 
above耐average yields 1n the two locations. 
1501 , WAF 2 , and W主F 1. 

of the觀 or 33% pro淑真ced

They are: PVAR 1在76 ， PVAR 

Cream yellow，臨ed1um and lar草e-seeded (Group 40). 1n th1s 在roup
of a是vanced 1ines of crea血 colored ， yello留 and 11ght b玄own med1u怒 an通

lar寧海ωseeded beans from the southern Pacif土c coast , the differences 1n 
ylelds were h1皂hly signif1cant 1n Pal盟主ra and Popayan. 

1n Pal回ira ， the average yield of the group was 1 ,617 k惡Iha and 1n 
Popaya泊， it Wa5 立， 085 kg/ha. There were 51革nif1cant d1fferences 1n 
y1elds 主n a11 the lines and in both environ鵬ents when the above 
avera在e yie1忌。f each 1ine was compared with the avera車e y1eld of the 
contro1s (Canar10 107 , Ilayo Titan and A 197) (Table 草書) • 

Of the 29 access10ns which constitute the group , e1ght were 
common to both locations and yie正是ed above腳aV'erage. They are: EMP 
138 , 租車T 1771 , EMP 135 , XAN 136 , 民主Z 29 , BAN 2臣， BAN 14 and DOR 307. 

E1exican altipl給仇。 (Group 主5). 1n beans for the Mexican highland5 
(crea訟 coffee-colo笠ed ， 11ght solid colors ，恥。ttled and stripe益，
也e是ium and b1在必seeded) there were highly signif1cant differences 1n 
yields in the two env1ronments. The avera串;e yiel逞。f the 窮roup was 
1 ,793 kg/ha for Palmira and 2. 晶晶9 kg/ha in Popayan. The宮e were 
significant differences 1n the Palmira environment when the 
above-avera惡e yields of the group were compared and the avera皂e yield 
of the controls (A 114. G 285皂， Ojo de Cabra and 997僻C在-73) (Table 
90 ). 

Of the 13 工1nes which constitute the group , f1ve (38.4%) produced 
above-ave玄age yields in 忌。th locations. They are: 挺直就 4 , MAM 12 , 混血M
8 and MAM 11. 
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Cream, sma11-seeded (Group 50)The EP of the sma11 and 
medium-sized cream-co1ored beans from Brazi1 showed high1y significant 
differences in yie1ds in Pa1mira and Popayan. In Pa1mira , the group 
gave an average yie1d of 1 ,616 kg/ha and 2 ,446 kg/ha in Popayan (Tab1e 
91 ). 

Of the 19 1ines eva1uated , two (10.5%) produced above-average 
yie1ds for the two sites. They are: FEB 2 and FEB 13. Two brazi1ian 
varieties and two CIAT promising beans were used as checks A 286 , IPA 
7419 , Carioca and BAT 477. 

With the exception of the sma11 , medium and 1arge-seeded white 
beans which produced better yie1ds in Pa1mira , in the other groups 
higher yie1ds were achieved under the environmenta1 conditions of 
Popayan (Tab1es 84 to 91) under the high input treatment. This 
partia11y eyplains the fact of better adaptation of materials to the 
Popayan environment , and pod set in the Palmira environment. 

The highest yie1ding group of beans in Palmira were the 
small-seeded b1acks (2 ,026 kg/ha , average) and the lowest yie1ding 
ones were the large-seeded whites (1 ,484 kg/ha , average). In Popayan , 
the groups with the highest average yield were the small reds (2 ,556 
kg/ha) and the small blacks (2 ,505 kg/ha) and those with the lowest 
yield were the 1arge-seeded whites (1 ,261 kg/ha). 

In , part , the low yie1ds of the 血.edium and large-seeded white 
beans can be attributed to a low percentage of germination. 

climbin且 beans (Groups 60 , 70 , 80 , and 85t. Table 92 gives the 
above-average yields for the experimenta1 1ines of bush beans in these 
groups achieved under high input conditions in association with maize 
H-211 in the Palmira and Popayan environments. 

In group 60 , the sma1l-seeded black beans from the tropics , the 
average yie1d was 1 ,049 kg/ha in Pa1mira and 689 kg/ha in Popayan. 
There were no significant differences between 1ines which yielded 
above-average and the average of the controls (V8025 , V8017 , G 6040). 
Lines V-8368 and V-8367 had the highest yields of this group. 

The small-seeded red bush beans yie1ded an average of 1 ,009 kg/ha 
in Palmira and 793 kg/ha in Popayan. 

The line ACV-8312 produced above-average yie1ds in both 
locations. 

The average yields in both environments for Rojo 70 , Rojo de seda 
and compuesto Alajue1a used as c1i回bing beans of different colors for 
the tropics were 1 ,089 kg/ha and 777 kg/ha for Pa1mira and Popayan , 
respectively. Lines co血non to both environments which yie1ded 
above-average were: ZAV-8314 , ZAV-8303 , V-8328 , ZAV-8341 , ZAV-8306 , 
V-8309 , ZAV-8313. A血apo1a del Camino , P 589 and P 364 were the three 
entries used as checks. 

The group 85 , of bush beans of different colors and for cold 
c1imate environments , yielded an average of 456 kg/ha in Popayan. 
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There were I主o 51單位1ficant differences between the l1ne5 which produced 
above“ average y1e1ds , and the ave宮age of the controls. (IGA Vibo玄a1 ，
IGA Llanogrande and Rad1cal). 

1n 草eneral ， the bush beans 忽va1uated 1n groups 60 , 70 and 80 
plante這 in a怠sociat10n with ma1ze had h1gher y1el垂s 1n the Pa1mira 
env1ronment. 

The EP nursery was evaluated under fie1d cond1t主ons for the 
d1發ease react10n to the 揖ost important bean pathogens. The 
evaluations wεre con挂毛主cted 1n Palmira for rust and bacter1al blight 
and 1n Popayan for anthracnos1s , angular leaf spot and 坐坐chyt豆，

Table 93 shows the reaction of the 草P entries by group to 
anthracnos1s and Table 9再 to angula玄 leaf spot. (ALS). Lines with 
e1ther 1ntermediate or resistant reaction to both were selected for 
further evaluat10n (Table 會5 ) • These access10ns were plante是 1n

Popayan in the second se祖ester of 1984 and inocu1ated se哇uentially
with both the ALS and anthracnosis pathogen袋，

The rust and bacterial blight evaluat10ns for the 1984 EP are 
shown 1n Tab1e 96. A list of the most resistant entr1es fro四 the
l 會84 VEF and EP nurseries to both rust and co忽聽on bacterial blight 
18 shown 1n Table 會7 . 
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Table 82. Number of bean entr1es in the 1♀84 EP within each basic group accordin惡 to growth habit and 

phenolo皂ical characteristics. 

Growth hab主主 Days to flowering Da~發 to Jlri1l1ance Seed size (grs/100 see這s)

physiolog1cal Shiny Opaque Small Med1um Lar惡e

matur1ty 

GrQup 工 1I III lV 45 45也50 50 75 75-90 90 25 25-4日 高位

10 52 10 62 岳 1 1 9 53 52 10 

20 44 18 惡2 61 1 53 會 54 s 

-ohd z 25 事6 26 33 155 148 7 138 17 36 63 56 

30 12 立。 32 32 11 21 32 

35 會 3 12 12 7 5 l 11 

40 6 13 10 29 29 16 13 29 

45 2 II 13 13 8 5 主 會

50 3 16 19 16 3 6 13 12 7 

60 5 5 5 

70 24 22 2 19 5 

80 33 26 7 17 16 

85 15 l 時 2 



Table 83. EP trials dis豈玄ibuted in 1在 groups acco玄這 ing to 翁iz缸， seed color , and growth habit , 198舟，

Cli誼atic

Group Growth or geographic No. of entries per semester 
uo. habit Color Size situation Pal睡ira Control Popayan Control 

10 Bush Black S回a11 Wa玄臨 時2 3 62 3 
20 Bush Red Small War臨 已2 3 62 3 
25 Bush Red , red Me化 /large Warm 0 medium 155 3 155 3 

mottled 
30 Bush White 5盟，，11 Mediu祖 32 3 32 3 
35 Bush 亞hite Med. /large Mediu訟 12 3 12 3 
斗。 Bush Cream , M必d./large Southern Pacific 29 3 29 3 

法
yellow , Coast 

light 
brown 

主5 Bush Crea醋， Med./large M至xico: dry and 13 4 13 4 
light browr豆， humid temperate 

pale , zones 
mottled 

50 Bush Crea由 $酬ll/med. Brasil 1 告 4 l 雪 4 
60 Clímbin島 Black Sma11 Warm climate 5 3 5 3 
已5 Climbi踩在 Black S臨a11 Coo1 climat也
70 Cli血bing Red S阻11 Warm 24 3 2有 3 
80 Cli路bing Diverse Warm 33 3 33 3 

c010芷S

85 C工imbing Diverse Cool 15 3 
<:010玄S

• • 
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Table 

。 NS
b 
φ 

84. Outstanding experi綴ental lines of bush beans wíth 

above-avera草e yields (k惡/ha) under hígh input con是itions in 

the EP 84A for s頓a工1 black see挂ed beans in Palmira and 

Popayan. 

Lìne Pal昆主ra Popayan 

L-80-2 2串串岳 J 3014 NS
a 

RIZ 13 2409 i• 30毒8 NS 

話AG 16 2258 + 3130 NS 

PVMX 1682 221有÷ 3424 NS 

NAG 28 2202 + 3534 + 

PVMX 1660 2171 -t 2905 NS 

DOR 312 216雪+ 2會79 NS 

X of group (n~195) 2026 2505 

X of controls (n~3) 1899 2835 

DMS (5%) 237.26 在87.51

c.v .. (草) 12 23 

non-significant 

Significant with respect to average of the controls 
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Table 85. Experi揖ental l1ne鑄 of bush beans w主th above-average yields 

(kg/ha) under hi在h input conditions in the EP 在4丸 for

S誼all-seeded red bea言18 in Pal且主主a an垂 Popayan.

Lines Palmira Popayan 

RAB 95 2606 +a 3605 + 

RAß 141 2382 + 2790 到Sb

RAB 73 2178 + 3253 NS 

RAB 128 2161 + 3021 1望$

RAB 93 207在+ 29會8 蠶S

RAB 92 2045 + 355也+

RAß 154 2027 + 3038 器S

芷 of group (n=1會5) 1947 2556 

X of control忽 (n罵3) 1655 2670 

頭。. of l1nes 1雪5 1事5

+ DMS (5%) 222.14 7日6.24

C. V. (草} 12 21 

a+zsiEaificant with respectto avera車e of controls 

b琵S 贅。浴"這lign1ficant
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Table 

a + = 
NS: 

86. Experi組ental bush bean lines with above-average yields 

(kg/ha) un挂er h1gh input cond1tions in the EP 84A for red , 

red-mottle挂， med1um and large呵sized seeds in Pal祖i玄a and 

Popayan. 

Llne Pal臨1ra Popayan 

PV血D 2岳2 2508 +a 2285 器S

PAI 77 2281φ 2694 + 

PAI 4岳 2260 司令 2526 + 

PVAD 1435 2223 + 2213 誼S

PAI 9 217會+ 2249 琵S

PVAD 1438 2172 + 2591 + 

PAI 12 2161 NS
b 

2443 + 

PAD 28 2142 NS 2227 誼5

PAI 103 2123 幫$ 3117 + 

PAI 98 2096 NS 277會+

X of group (n=474) 1860 2015 

X of controls (n=3) 1979 1會主3

+ DMS (5%) 193.27 520.18 

c.V. (%) 1冉 29 

Significant with respect 
Non-si耳níficant

to avera囂e of the controls. 
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Table 87. Outstand1ng experil食ental bean 11nes w1th above-average 

yields (kg/ha) un是er high input conditions 1n the EP 

岳4A for small司.seede挂 white heans 1n Palmira and Popayan. 

Line Pa工回ira L1ne Popayan 

X直到 135 21在 7 +a RIZ 19 275也司令

BAT 1713 2080 + P車到 7 立在41 + 
當長

PAN 21 2042 + BAT 1717 22會 6 + 

PAN 12 2024 + EMP 125 2275 + 

BAT 1712 2020 + BAT 1714 2252 + 

PA封 3主 1955 + BAT 1678 2249 + 

E諮P 131 1947 + 滋生P 133 2210 + 

PA揖 27 1937 + PAN 18 2207 司令

P在N 19 1910 + PAl望 19 2188 + 
、

X of 草roup 1807 1732 

室。f controls (n吋} i岳29 15嘗嘗

單o. of lines 105 78 

DMS 141. 62 537.1事

C. V. (克) 9 30 
‘ 

a + S1gnif1cant with respect to average of controls. 
NS: Non-sign1ficant 
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Table 草草. Outstan益ing experimental lines of bush beans with 

a 

above-average yields (kg!ha) under high 主nput conditions 

1n the EP 8品A for mediu臨 and large white beans 1n Pal租.ira

and Popayan. 

Line Palmira Line Popayan 

PVAR 1476 1681 NSa WAF l 2162 + 

WAF 3 1675 NS WAF 2 2049 NS 

PVAR 1501 1636 說S PV主R 1476 1717 NS 

WAF 7 1613 NS PVAR 1501 1322 NS 

WAF 2 1566 NS 

WAF i 1508 NS 

前AF 6 1501 NS 

X of group (n能45) 1484 1261 

X of control s (n=3) 1606 1548 

+D斜S (5%) 193.40 560.45 

C.V. (克) 13 39 

+ 
詩S

Significant with respect to 
詛on-si在nif1cant

av發rage of controls 

15墮
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T，主b王e 軍警 Outstan這ln草 experi租ental 11nes of bush beans with above倫

ave笠age yiel是s (k草 Iha) un是er high input conditi討論主玄1 the 

EP 84A for crea鈕， yellow , light brown ，祖edium and 

big-翩seeded beans in Pal且ira and Popayan. 

Line Pal血ira Popayan 

E過P 138 2174 +a 2523 + 

B主T 1771 202會+ 2391 + 

EMP 135 1850 + 22岳G 司令

XAN 136 1 惡毒3 令 2681 + 

RIZ 29 1串串3 + 2338 + 

BAN 9 1812 + 3501 十

BAN 14 1810 + 2799 + 

" 

X of 草roup (n終會6) 1617 2085 

X of controls (濃綠3) 1343 1385 

DMS (5%) 183.15 715.07 

c. v. (克) 20 32 
、

a + Significant with respect to avera息。 of controles 

NS: Non-signlflcant 
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Table 90. Outstanding experlmental lines of bush beans with 

Line 

否也必1 iO

說必有

M位1 12 

}1M哇 2

說AM 8 

b必M l1

x of group 

above儡average yiel甚s (kg/ha) under high input con益itions

in the EP 84A for crea曲， brown , light co1ored solids , 
mottled and striped beans of 碌。diu滋 and lar惡e see挂 s1乞es

in Palmira and Popayan. 

Palmi玄a Line Popayan 

2461 +a MAM 8 311。當S

MAM 1 2978 NS 
213在+ 松島技 11 2919 NS 

MAM 2 2895 NS 
209冉十 此必1 12 2833 NS 

1959 + MAM 9 2761 NS 

1 會ss + 經AM4 2岳37 NS 

1922 + 

1793 2469 

x of cont宮018 (n攏在) 170岳 29雪3

自o. of lines 51 在8

D說S (5草) 15 1. 09 

C. V. (主) 19 2再

a + Significant with respect to average of contro1es 
NS 其on-s1gnificant
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Table 91. Outstanding experimental lines of bush beans with above-

avera草e yields (kg/ha) under high input conditions 1n the 

EP 惡毒A for s聽a11 and mediu血.-size位 crea觀 colored beans 1n 

Pal磁ira and Popayan. 

L1ne 

FEB 1品

FEB 18 

FEB 2 

FEB 4 

FEB 15 

FEB 10 

FEB 13 

FEB 3 

X of group (n=是9)

X of controls (n=4) 

DMS (5克)

C.V. (%) 

Palmira 

2130 +a 

205主+

2048 + 

2038 + 

2007 + 

1833 NS 

1733 NS 

1726 NS 

1 岳 16

1752 

162.56 

20 

Llne 

FEB 19 

FEB 12 

FEB 17 

FEB 2 

FEB 

FEB 18 

FEB 8 

FEB 6 

FEB 13 

a + S1單位iflcant with respect to aVera皂e of controls. 
NS 器。怨“significant

162 

Popayan 

3449 + 

3038 NS 

2939 NS 

289再幫$

2754 1宮S

2716 NS 

2655 NS 

2632 NS 

2585 NS 

立有在已

2655 

660.98 

22 
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Outstanding experi四ental lines of climbing beans from 
車roups 60.70.80. an垂 85 with above-average yields (kg/ha) 
w1th hlgh 1nputs 1n Palmira and Popayan fro也 the EP 84A. 

92. Table 

Popayan Palm1ra 

但到孔丘立
$訟all-seeded

blacks for 

控丘之且已盟

NS 
草草

838 
752 

A
Q
J
'
"可

e
7
3
'
。

a
τ
3
q
J
 

i-SB YLMW 

dvv 
NSa 

NS 
1113 
1107 

8368 
8367 

V 
V ' 

689 104事(n=24) X of 草roup

829 1082 (n臨3)X of controls 

SGd21:?;!;i 

234.31 324.87 (5%) 司令 DMS 

20 l 空(%) C.V. 

Em 
‘

A
W翩
。
因

e
削S
B
a
g
­

a-wcm 
e
-
g
m
苟
且

e
-
n
-
D
ι
 

?
S
叫
&
呵
。
』

。
二

-
e
閻
王

7

江
-
k
i

E
a

凹d

時
e
F

EEEhm oms-zmt

… 

zm PHVE 

10忌。+

1043 + 
916 NS 
900 誼$

880 NS 
880 NS 
863 NS 
844 盟S

Line 
ACV 8324 
ACV 8312 
ACV 8316 
ACV 8329 
ACV 83屆主
ACV 8342 
ACV 8349 
ACV 8340 

555555 
+
H

誼

H
E
N
R

1309 
1260 
1247 
123岳

1206 
1112 
1102 

8323 
8310 
8331 
8351 
8321 
8312 
8311 

L1ne 
血.CV

ACV 
ACV 
ACV 
ACV 
ACV 
ACV 

。

793 1009 (n誼81)X of group 

721 979 (n=3) X of controls 
8 

268.6忌2草草 .57(5%) + DMS 

24 20 (%) V. C. 

(C白位t :l.nued)

to avera窮e of controls. 
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81在nificant with respect 
Non-significant 

a 令:

NS 
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Table 92. (Contínued) 

旦旦旦主旦
Diverse colors for 

且已主且已旦

Líne 
ZAV 8314 
V 8328 
ZAV 8341 
ZAV 8306 
V 8309 
ZAV 8313 

X of group (n=108) 

X of controls (n=3) 

DMS (5%) 

C.V. (%) 

旦旦旦旦旦
Diverse colores for 
cold climate 

Palmíra 

1436 +a 
1248 + 
1193 NS 
1136 NS 
1125 NS 
1124 NS 

1089 

1004 

21 1. 50 

14 

Popayan 

943 + 
922 NS 
991 + 
995 + 

1122 + 
896 NS 

777 

677 

258.01 

24 

、

Line ‘ 
ICA La Selva 2 
ICA La Selva 8 
IC血 La Selva 1 
Z血V 8373 
ZAV 8393 
ZAV 8392 

X grupo (n=45) 

X of cont宜。1 (n=3) 

+ DMS (5%) 

680 NS 
677 NS 
607 NS 
606 NS 
544 NS 
507 NS 

456 

615 

182.68 
26 

a + Significant with respect to average of controls. 
NS non-significant 
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Table 93. Number of bean entries in each basic group of 
the EP 84 according to thelr anthracnose 
reaction. 

Group Resistant lnterrnedlate Susceptible 

7 
20 3 8 51 
25 9 69 77 
30 。 Z 29 
35 l 2 9 
40 1 6 21 
45 6 5 2 
50 3 15 1 
60 。 5 。
70 16 6 2 
80 21 10 2 
85 10 4 1 

77 I 品已 236 

Table 94. Nu研，ber of bean ent玄les in each basic group of the 

EP 84 according to the主r angular leaf spot (ALS) 

react主ou.

Group 1至esistant Iuterrnediate Susceptible 

10 已 31 2主

20 40 21 
25 工 車3 70 
30 i 18 12 
35 1 會 i 
高G 毛 17 6 
45 2 11 
50 14 5 
位G 2 3 
70 l 事 5 
80 22 11 
85 1 14 
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Table 95. Lines from the EP 惡4 with eithe主 intermediate or resistant reaction 
to both anthracnose (ANT) and angular leaf spot (ALS) of beans and 
thei宜生旦旦俊生呈 (ASCO) reaction 1n the f1eld 1n Popay制﹒

Group ldentification ANT ALS ASCO. 
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Table 96. Number and proportíon of bean entríes ín each basíc group of the EP 

84 according to their reactíon to rust and common bacterial blight 

(CBB) of beans. 

Number of Rust CBB 

Group entries Ra I s R I s 

10 62 40 13 9 2 34 26 

20 62 18 16 28 9 27 26 

25 155 46 66 43 26 46 83 

30 32 12 l 19 。 19 13 

35 12 4 6 2 1 8 3 

40 29 14 6 9 2 8 19 

45 13 2 5 6 。 4 9 

50 19 5 3 11 。 3 16 

60 5 2 2 1 。 。 5 

70 24 13 7 4 。 4 20 

80 33 12 7 14 。 5 28 

85 15 5 8 2 。 1 14 

TOTAL 461 173 140 148 40 159 262 

a R = Resístant 

1 = Intermediate 

S Susceptible 
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Tab1e 97. The most resistant entries from the 1984 VEF and EP 

nurseries to both rust and com血on bacteria1 b1ight of 

beans. 

Group Entries 

10 NAG 37 , DOR 310 

20 

25 

國
也
-

RAB 101 , RAB 128 , RAB 211 

TH 88-36-C1 ,TH 88-36-C2 , VCAM-101-C4 , SCBZ-121-C2 , 
VCBZ-131-C1 , VCMX-159-C2 ,VCMZ-163-C5 , ICA-267-2-C2 , 

ICA-269-1-C3 ， IC血-269-1-C5 ， ICA-271-1-C4 , PVAD-172-A , 
PVAD-386 , PVAD-473 , PVAD-643 , PVAD-696 , PVAD-702 

PVAD-781 , PVAD-916 , PV血D-1022 ， PVAD-1122 , PVAD-1216 , 

PVAD-1258 , PVAD-1438. 

40 BAT 1769 , DOR 307 , EMP 127 , EMP 129 , EMP 135. 

85 TIB-30-41 , B-5778-32-31-21 , B-5778-322-34-21 , 

V-5778-322-34-21 , B-5778-342-32-32 , V-5781-34-32-33. 

e ' ' 
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c. 1BYAN: International Bean Yield and Adaptation Nurse主y
(且主立三且直呈) • 

IBYAN 1983. During 1984 , CIAT distributed 279 bush and 31 
climbing IBYAN trials. Results of these trials are published in a 
separate report. Tables 98 -103 show the 0叫tstanding lines by color 
groups. 

BAT 1432 and XAN 87 were among the black-seeded lines that most 
frequently figured as top performers (Table 98). 工n the red-seeded 
group , BAT 1493 and BAT 1289 were the outstanding lines (Table 99). 
BAT 1297 and A 463 were most frequently among the best red-mottled 
materials (Table 100). A 321 and A 292 were the best cream-seeded 
lines. In the group of materials developed for the Mexican highlands , 
A 445 , BAT 1671 , A 114 , Carioca and 997-CH-73 (a 1ine developed by 
Mexico) were the outstanding lines (Table 101). A 321 and A 292 were 
the best cream-seeded lines (Table 102) , while A 445 was most 
frequently outstanding in the cream-striped (Carioca) seed group 
(Table 103). 

IBYAN 1984. The 10 nurseries which compose the IBYAN/84 
contained a total of 77 bush bean and 31 c1imbing bean lines. The 
present report only includes results from the IBYAN trials planted by 
the Bean Program in Colombia in the first semester of 1984 (Tables 
104-110) • 

The materials developed for the Mexican highlands were the ones 
that showed the highest yield at Pal血ira (1000 msl). A 321 yielded 
almost 4000 kg/ha (Table 108). The best small black and red-seeded 
lines yielded 3000 kg/ha (Tables 104 ,105) , whereas the best medium and 
large-sized red mottled beans showed yields in the range of 2300 and 
2500 kg/ha (Tables 106 , 107). 

In Popayan (1800 msl) the yields were higher than in Palmira. 
The best cream-seeded materials PVBZ 1896 and PVBZ 1876 yielded over 
4000 kg/ha (Table 109). The best black-seeded line yielded 3800 kg/ha 
(Table 104) and of both the small , red-seeded and large , red-mottled 
beans , the best 1ines yielded around 3500 kg/ha (Table 99 and 100). 
The best medium sized red-mottled beans yielded s 1ightly over 3000 
kg/ha (Table 106). 

MCD257 , a medium-sized , red-mottled bean (developed in the 
BCMV-color linkage study) was the only line that had an outstanding 
performance both at Pal血ira and Popayan (Table 107). In Popayan line 
PV 1258 , outperformed BAT 1297 , the outstanding line in a large number 
of trials in Colombian sites (Table 106). BAT 271 , continued to show 
a consistent performance at Palmira where it has proved to be the best 
line available (Table 104). Carioca , once again confirmed that it is 
one of the best lines available for the cream-seeded group both at 
Palmira and Popayan (Table 109). 

In the climbing b e.an trial for cool climates , the three 
outstanding lines proved to be as good as the best local material 
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available , includin草 the new工y released variety ICA呵Llanogrande an這
the 1主ne ICA La Selva 8 (Tab工e 110). 

Table 會串. Yi~ld (k草 Iha) of the top two lines for each of the 17 sites where 

the black-seeded entries were tes乞 ed ， lBì'AN/83. 

Locatíon Line Yield Lino Yield 15DO;, 

Villa. Ahumada HON XAN 112 2979 BAT 1481 297會 683 

Arist. del Valle ARG Tamazulapa 1170 BAT 1467 985 579 

San José: CRr A 237 1618 Tamazulapa 1562 392 

Catacam.as HON XAN 93 2033 XAN 87 立015 648 

Cabu益are VEl這 Rioτibagi 1967 A 237 1535 638 

Sa羽磊認 Mocho VEN BAT 1432 1401 Xl\N 87 1272 393 

Val1ecito I\OL Ja也apa 1850 BAT 1481 1825 461 

Granero露 C挂Z Jamapa 586串 BAT 1432 5451 1 雪06

Gra恥缸芷OS C甚至 C，色N 109 4965 Neg玄o G x G.l這 4931 7l i年

Santiago CJlI XAN 10宮 3774 BAT 1467 366事 966 

Chíll革n CHl Jamapa 2962 BAT 1554 2840 占 86

Alquizar CUB Tamazulapa 3337 XAN 87 3257 310 

Rape11i ARG XAN 93 3125 BAT 1432 3056 489 

La Cocha ARG XAN 串7 2917 XAN 93 2847 662 

Delllla導 RSA Karuber草(l，C)a 2036 BAT 1432 2036 294 

Pal聽ira COL EAT 1也在1 2263 BAT 1554 2152 286 

Popay革n COL BAT 1432 3令60 A 227 3377 430 

• LC 輯 local check 

17串

、

.. 

.. 
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Table 99. Yield (kg/ha) of the top two lines for each of the 12 sites where 

the 器mall ， red岫seed聽d entr1位S wer聽 teste忌. IBYAN/B3. 

Location Line Yicld Line Yield L5D. 05 

a TAN BAT 1289 3115 BAT 1449 2212 1021 

Villa Ahumada HON 車AT 1289 2486 BAT 1572 2375 840 

藹. s器n Jose CRI Huetar 1875 BAT 1516 1757 2.06 

., El Rodeo NIC BAT 1493 1072 BAT 1654 934 309 

S. Fco. del Valle 1I0l這 BAT 1572 835 B1I:宜 1289 762 261 

，<\.1屯uizar CUB BAT 1 至 16 2998 CC 25-9 2990 516 

Del認as RSA 芷amberg 2521 BAT 1432 2174 623 

La Cacha ARG BA堂 1570 2674 BAτ1449 2574 477 

Rapelli ARC BAT 1570 2812 BAT 1493 2743 720 

Palmira COL BAT 1532 2253 BAT 165也 2111 435 

Popayan COL BAT 1526 2719 BAT 1493 2707 658 

Pop祖yan COL Zamorano 2483 BAT 1493 239B 675 

a Location 站在knúwn

' 

Table 100. Yield (kg/ha) of the top two lines for each of the nine 諮ite品 wh也re t h-e 

red-ruottled entries were tested , Iß室主1， /83.

I.oèation Line Yield Lin臨 Yield LSD. 05 

呀， Pal訟ira COL BAT 1291 2562 A 463 2449 274 
Tain品n TAW BAT 1386 1194 A 463 898 318 

Al建ui :zar CUB A 毛毛主 3 2822 Calima 2781 395 
S. Juau 是e 1a 鈍， RD。但 Linea 24 且662 CaHma 2645 \272 

D學lmas RSA Ka:nbi' rg 2189 BAT \291 2013 300 
Central F惡 rm 81古巴 C攝 li點品 1466 BAT 1367 1462 也 12

Chipata ZAMB A 463 1531 BAT 13發6 \280 322 
Popayan COL BAT \297 172勾 A 469 1160 310 
Popayan CQL BAT 1297 134 1. BAT \367 1011 431 
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Table 101. Yield (益事 /ha) of the top two lines for 忠告ch öf the seve說 sites where 

the 忌eans develop愈益 for the Mexican h1ghl品nd的 were teste丘， IBYAN/83. 

Location Line Yield Line Yiéld LSD. 05 

Pal血ira COL A 442 20/;6 A 114 1923 320 

Popayan COL A 445 3198 991 CH-73 3060 652 

Popay a.n COL A 445 3557 A 114 3049 708 

Zapopan ?考EX 1I-952 殼的26 701 Car10c揖 651 240 

Buke也ha BUR Carioca 1501 BAT 1671 1493 450 

Del盈as RSA C在rioca 2661 Ka區ber墓 2488 634 

Chipata ZAMB BAT 1671 1496 A 439 1417 473 .. 

Table: 102. Yit!且這 (k在 Iha) 01 th缸 top two lines for 蛇3ch of the τline s主tes where the 

cream-seeded entriea were tested~ 草草Y甜苦/車3.

Location Line Yield L1ne Yield LSD. 05 

Palmira COL A 321 2208 A 301 Zl 28 252 

Fopayan COL A 3主 1 3639 A 292 3349 955 

Pop品Y'主泣 COL A 321 3145 A292 2697 691 

Chor位 PAR A 3先3 3白62 A 292 2937 599 
.. 

Hacurubi PAR XA到 105 1767 A 292 1752 400 

Capita詰Miranòa PAR IPA 7419 788 A 3也4 787 150 

Alquizar CUB A 359 3282 A 301 2941 502 

Deh串串S RSA A 359 1953 Kat在:berg 1883 454 

:1airana BOL Cat忍 3565 A 344 3392 746 

Table 10,3,. Yh1d (kgJh益) of th控 top two lines for 能ach of the six sites where 

th臨 cream str主p能d時seeded 起ntries 官ere tested) lBYAN/83. 

、
location Line Yield Llne Y1e1d 1.5D. 05 

Palt亞ira COL A 83 2222 A 286 2050 270 

Popaya說 COL Ayso 3715 A 445 3615 426 

Sant .a Cruz BOL A t.45 2125 A 2答? 1998 1996 

Chore PAR Ayso 2785 A 271 2767 652 

Ca.pl!án Miranda P A!之 A 282 863 A 268 820 216 

Y轟轟oaron PAl之 Carioca 1419 A 286 1256 372 
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Table 104. Average yield (kgfha) of the black間seeded beans te器ted 1n 
CIAT-Palmlra and CIAT-Popayan. IBYAN!84A. 

Palmira Popayan 

Rank Rank 

ord聽E Identif1catlon 11el在 order ldentificatlon Yield 

Experimental lfnes 

2 NAG 55 3086 1 NAG 26 3惡66

3 NAG 15 2964 z NAG 42 3740 

Checks 

e 1 BAT 271 {Loca! Check)1 352名 9 BAT 527 {L.C.)1 3264 

會 Ja酪pa (lnternational Check)l 2568 12 JAMAPA 3094 

Mean , 祖祖 12 2789 3先忠先

LSD. 05 ' 753.4 629 ‘ 9 

.01 1024.0 8 .56 .2 

CV 16.0 10 關♀

帶

Table 105. Average yield (kg!h的 of the s臨11 red吋制品ed beans tested 1n CIAT-
Pal磁ira and CIAT-Popaya棍. IBYAN/B4血，

致a1立k Pal題ira Rank Popayan 
order 工dentifièation Yield orde:r ldentification Y1eld 

Experimental lines 

RAB 59 2989 RAB 93 3644 

Z RAB 3日 2934 2 RAB 71 35串4

ks 

4 在2l(In全ernational check) 2846 岳 A 21 3282 

9 Z揖臨orano (Local check) 2537 在 Zau阻1'ano 3232 
4 

Mea口. n誼 12 2658 3300 

LSD ‘ 05 538.1 465.1 

.01 731. 4 632.1 

cv 12.0 8.3 

司， 173 



Tab1e 106. Average yie1d (kg/ha) of the 鵬dium.叫“zed ， red-mottled beans tested 1n 
CIAl'-Palm1ra and CIAT-Popayat忌， IBYAN!84 ， Semester A. 

Rank?a.lmira 
order ldentlf1ca怠10n

LSD 
.05 
.01 

Rank Popayan 
Yie1d ord酷r rdentific義t1ön Yield 

2318 l PV 1258 3114 

2317 2 A471 2477 

2552 4 BAT 1297 2276 

1967 10 Pompadoúr Mùcana 1596 、

2103 2000 

391. 0 720. 草

531. 5 98 1. 0 

11.0 2缸 .8

a
k
υ
 

m-a amun 
單
單錢
。
"
的
們

主

7
3
.

能
m
l
a

E
E
T

盟

主

w
v
w
v
h
m
a
o

Me.泣，泌. 12 

CV 

a ~ International check; 

b 研 Local che -ck 

.. 
!ah1a 107. Aveτa8e y1eld (kglha) of the 1a玄ge融size逞. red-mot乞 led beans tested iu 

CIAτ-Palm1ra and CIAT-Popayan費 IBYIIN/8已在.

是

Palmira Rank ~~payan 

Identif1cation Yie1d order ldentification Yield 

Experimental lines 
MCD 257 2374 l 就CD 257 3545 

pv 1180 2360 3 PV 359 2235 

Checks 
三;三〈以加時)1 2128 2 Ca11ma 2243 ‘學

組ean ， n 12 2022 2120 

LSD. 05 326.3 63 1. 8 

• 01 443.5 858.8 

CV 9.5 17 .6 

Rank 
order 

l 

立
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Tab工e 108. Avera車e yield (kgfha) of a group of 11nes developed for the 

Mex圭can highlan是s te終te這 1n CIAT-Pal輯ir忌器， IBY主N 1984A. 

Rank 
order 工是entificat主on Yiel丑

g
A

令
，
胸
有
3

Rxperimental Lines 

A 321 

A 4品5

轟轟11

3791 

3386 

3092 

體 Checks 

12 G 2858 2528 

) 
勻
，
“

l m n51 ，
、

n
υ
《V

t-­aD eqM ML 
2993 

CV 7. 7 

唔 Tab1e 109 Average yield (kg/ha) of the cream喘seeded b♀ans tested in CIAT-Palmira 
and CIAτ-Popayá說， IBYANI81+A. 

Rank Palmira 起.nk Popayan 
ordeτ 王dentific品tio位 Yleld ord韓r ldentif主cat宜。n 1'i;:;1:孟

Experi趟車ntal lines 

PV BZ 1726 2374 PV BZ 1串96 4105 

3 pv BZ 1701 2282 3 PV BZ 1876 4003 

Checks 

2 IPA 7419a 2360 Z Carioca 4063 

4 Ca.riocah 
212串 8 1PA 7419 3先78

4 錢，ean (n珊 2022 3735 

Range 2374鴨 167至 4105-3376 

LSD. 05 326.3 為48.4

.01 443.5 609.4 

CV 9.5 7.1 

k c a om C I a n 
。

i z a n 
玄

e t a -
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Tab1e 110. Average yíeld (kg/ha) of the group of climblng 

起eans deve10pe桂 for 0001 c工imates. IBYA揖184A.

Popayan 

Rank 

order Ident1fication Yíe1d 

Experl組.en tal li nes 

3 ZAV 8373 332事

5 ZAV 8382 3138 .. 
6 ZAV 8385 3051 

Checks 

1 ICA Llano草rande 3有50

2 ICA Viboral 3340 

4 ICA La Selva 8 3289 

Mean , n 認 12 2915 

Range 3450-2258 

LSD. 05 
岳62.5 .. 

.01 901.6 

CV 13.1 

.. 
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II E.va1uation and 1mprovement of Agronomic Practices 

1. On-farm Research 

On-farm research in the Bean Program continues with the same 
objectives described in the 1983 Annua1 Report , feedback to 
breeding programs , method010gy adaptation , training , and network 
estab1ishment. 

During the year from October 19B3 - September 1984 , 105 tria1s 
were p1anted in the four work areas in Co1ombia (Tab1e 111) and B2 
further tria1s were p1anted in the perioò August-October 19日 4.

Characterization activities have continued in the four work areas 
and are described in the economics section of this report. 

Feedback to the breeding programs 

Extensive e玄amp1es ， for each work area , were given in the 
19B3 Bean Annua1 Repor t. On1y a few specific examp1es for which 
new information has emerged during the 1ast year wi11 be discussed 
here . 

The meι1 effect of different factors on bean production across 
the seasons in on-farm tr1a1s conducted in C010mbia guides the 
breeding program priorities. The estimates of yie1d ga1ns as 
respcnses to production factors were genera11y 10wer when a11 the 
data avai1ab1e up to the end of 19B4 were used , compared to the end 
of 19B3 (Tab1e 112). Changes of variety and f01iar disease contr01 
were important in a11 estimates (these were measured independent1y 
and interactions of variety x disease contro1 were rare). This 
supports the emphasis given so far in C1AT and nationa1 programs to 
varieta1 i血provement and the incorporation of disease resistance. 
l!owever , the good response obtained with additiona1 ferti1ization 
indicates that the increased work on t01erance to poo玄 soil

conditions is appropriate. A1though resu1ts from a few areas of 
Co1ombia cannot be taken as necessari1y representative of Latin 
America as a who1e , the work zones do samp1e a range of typica1 
production prob1ems. The mean estimates of farmers' yie1ds when 
a11 seasons are inc1uded are very c10se to present estimates of 
Latin American bean productivity (600 kg/ha). Four of the six data 
sets come from intercropped or relay systems with maize , a 
proportion approximate1y equa1 to the frequency of these systems in 
Latin A且erica • 

1n se1ecting new varieties for farmers , it is important to 
decide how much to reduce the number of advanced 1ines on th包
experimenta1 station before beginning extensive on-farm 
eva1uations. Data are now avai1ab1e on this topic from eastern 
Antioquia and southern Nari宜。.

1n eastern Antioquia , breeding of c1imbing beans is carried 
out on the La Se1va experimenta1 station under very simi1ar 
management to that of sma11 farms 1n the we11-deve1oped production 
area of E1 Carmen surround1ng the station . 
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Yiel挂S of 10 elìte lines 1n La Selva and El Carmen were 
si缸nif icaI1 t1y correlate是 and the1r !臨an was 51盟ilar (Tabl給 113) • 
Rowev位言， the correlat10n coeff1eient i8 not a good measure of the 
results of screenin惡 a group of lines to reduce their r，umber. 宙hen
the 是ata were analysed by rank order , although the variety 
Llanogrande wa6 top both on-5tation and on the El Car器en farms , the 
line which wa話益econd on-8tation (V 6785欄325) was second to last on 
the farms. 

服arin1lla and San Vicente which are a160 with1n 20 k晶。f La 
Selva , use the sa阻e cropping system , have the 8ame altitu岳e and 
rainfa11 , but have poorer 6011s and (1n San V1cente) lower 
回ana皂ement 1eve1s. There was no correlation between varietal 
performance 1n these areas and La Selva (τab1e 113). The best two 
lines 1n La Se1va (Llanogran這e and V 6785-325) were the worst ones 
on farm. One of the two best 11nes on the farms (La Se1va 2岳〉

would have been e11minated if fewer than six of the 10 1主nes were 
taken frol濃 the station to on-farm test1nl昌， τwo other 11nes which 
have proved stable (Viboral an丑 La Selva 1) would have been 
eli唱inated unle終s the ent1re Set of lines had been takeo from the 
是這Lation to the farms. 

The poor performance of Llanogra法de and , especially , 
V 6785盼325 in 10w yie1d1ng environments was confirme是 by

Eberhart-Russell stabi1ity ana1ysis for the four lioes which have 
rece1.ve垂 the most extens1ve testing. The farmer殼 variety ，
ιar起aJ琵anto (from which Vibo芷81 was se1ected by IC主)， and the 
promibing l1ne ICA La Se1va 1 are both type 1Vb on-station and 
pe玄form we11 under lower fertillty conditions. Llano草rande and V 
6785“ 325 pe玄form"，d best on station or on very fertl1e far種s ， but 
were infer10r to Carga激anto and La S怠工va 1 on average or poor 
farms. 1n eastern Ant10quia , changes io plant hab1t and v1gor 
under farm conditions explaine是 this phenomenon. Carga臨anto and La 
Selva 1 were of type 工vb and too v1go主OU8 on statio泣， but changed 
to an efficient type IVa on far血s. Llauogrande and V 6785-325 were 
of the hi草hly productive and efficient type IVas on station , but 
L1anogrande beca祖e a type 1工工b of 10w vi息。r on avera在e or inferεile 
farms , V 67車5儡325 suffere丑 th1s change on a11 far祖s.

lt shou1晶 be a丑惡e桂 that tbe p芷omisin島 P忽rformance of the new 
variety G10riabamba 00 farms 1n Cajamarca p玄ovince ， Peru , imp1ies 
th且t not a11 genotypes class1Ued as type IVa on statioo perform 
poo玄ly on 1nferti1e farm給﹒

A similar situation was found 1n comparing station and fa玄E
yie1ds 1n southern Nari益。 (Table 114). Yle1ds were not corre1ated 
and the 1ines which we玄e seconð and thìrd on farms wou1d on1y have 
been 移elected if at least s1x out of 10 elite lines and been taken 
from the station to f遙遠玄ms.

These r岔路ults f宜om both eastern Antio哇u1a and southe玄n Nar1ño 
糾紛的t that 11nes we11 adapted to fan盟 may have been discar是ed
挂ur1ng the reduction to an e11te set of 10 1ines. Larger sets of 
advanced 11ne5 are therefore being co臨pared 00 學tat10n and fa芷臨S to 
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esti揖ate un晶er different cond1tions the nu也her of lines which 
should be taken for on-far臨 testin草﹒ Parental 1ines for crosses 
and segre在at1n暮暮enerations are a1so being tested on-far阻， to 1ater 
evaluate the 1mprove祖ent 1n adaptatlon to farm conditions of the 
crosses 為ade and 1ines se1ecte位.

E巷etho益。10草;'1 adaptation 
During th1s second year of intensive on-far祖 tria1s in the 

three work areas of Nariño , the e盟，phasis Wa8 on the continuat10n of 
var1ety tria1s and the expans10n of trials for the 垂eter臨inat10n of 
學cono觀1c 1eve1s aτld veriflcation tria18 • 

ln northern and centra1 Nariño , a 1i輯ited nU阻，ber of ver主f 主m
cation tria1s was p1ante是〈τab1e 111) using the 訟。每t pro訟lsin草
co誼ponents from 19在2B: new var1ety , chemica1 ferti1ize言 folíar
disease control , foliar insect control and (in centr處1 Nari益。 only)
seed treat阻ent w1 th fung1c1de. 工n both sets of trials , the new 
a矗rono油1c practices offered no yie1d advantage over far盟er銬，
practices. 1n northern 首ari益。， the pro臨ising line ICA L僻23 是id not 
maintain the 血argin of superiority over Diacol Nima which it had 
exhibited in 1982B , and in central Narii初， the continued y1e1社
6uper1ority of Argentino over Ancash 66 wa6 enough to outweigh the 
slight1y higher price of the latter • 

Thc cffects measured in 1983B are compared with tho諮e from 
previous seasons ÍI' Tables 115 and 116. Particularly in northern 
N獄ri伍。. the 1arge contrast between 1983B and 1982B 18 Cause for 
concern. The effects in 1983B are more si田ilar to those of 1983A 
than 1982B , despite the similar climat1c conditions 1n the two B 
seasons and the dissimi1ar oneS in the A season. 

This problem of variabil1ty between years i8 now receiving 
attentlon to develop a strategy of trial紛 by which nationa1 
personnel may overco阻.e this problem, without greatly delaying the 
progress of on-farm research. 

1n southern Nariñ間， where 14 verification trials were p1anted 
on a wider information base fro祖 previous years , 1itt1e problem of 
year-to-year variability occurred. The resu1ts of these trials are 
discussed later. 

王n Antio哇uia ， the 001y techn010gies to reach verificatlon have 
been the use of the new 11ne ICA La Selva 1 and the new variety lCA 
1,1anogrande. and , in the les怨“developed subzone翁 increase是 bean

p1ant主a串通ensity as we11. There has been lítt1e proble血。z

consístency fro器 year to year with the治e s圭亞ple technolo盔ies.

豆豆坐監

For the first t1器e ao intensive specialization for seven weeks 
was 皂主ven to 12 particlpants from COIOl羽，bla ， Ecuado笠; Peru ~ Cos ta 
R1ca , GuateI滋ala a怨這 the Dominican Republic. 工主 W58 judge益 a 
success by the participant銬， who are a11 active 主n on-far誼 research

either a8 station researcher愁，臨e租bers of techno10gy testing teams , 
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or in extension. Three weeks we主e spent carryiog out the practical 
activities of on-farm 主esearch: 社1a草錄。S18 ， tria工 planting , 
阻anagement and harvest圭ng 10 the ICA他CI血.T work areas of Co10mbia. 
This was supporte尋 by c1ass sesslons 10 which ana1ysís , reporting , 
an這 the connection between diagoosi級 aod tria1 desigo were 
emphasize社 Roundtable 挂iscussions an轟轟roup exercises were used 
extensive1y. The spec1alizat1on '101111 be repeated 1n 1雪85. That 
year '101111 a160 see the co扭扭ence盟ent of the f1rst 1哀-country course 
on on偏farm research to be conducted 1n three phases 1n Caj制臨rca

provinc傘， Peru with approximately 18 partic1pants. Al翁。 scheduled

for 1985 1s a regional course for Centra1 A晶erica to train 
participanζs 1n on-far祖 variety testing at differellt technolo島y

levels , based on farmers' croppin革 systems and practices. 

Network establishment 

Bean Program staff have been active , with other programs 1n 
CIAT , 1n establishing lioks between international and national 
centers active 1n on-farm research. The 1nitial objective i8 to 
improve 1nterchan在e of info宮器atioI玄， trai室主ing materials anð support 
between those active 1n th主s f1eld: (a) 1n Lat1n 車撞er1ca where 
initial discuss10ns have taken place between CIAT , CIMMYT and CIP; 
anð (b) 1n eastern and southern Afr1ca where an inter IARC 
consultat1on 0犯 syste羽s-ba發eð research was held. As a resu1t of 
the latter , on-farm research tra1n1ng activit1es with the collabo­
rat10n of various IARC路 are projected for the Great Lakes Reg10n of 
east-central Africa. 

on a more informal level , a network of co工laborators 1s belng 
built arou認d those who have been traine是 1n on-far臨玄esearch at 1n 
CIAT , and others. Costa R1ca 1s one of the first countr主es to 
receive intenslve support in on-farm research in beans. CIAT staff 
part1cipated 主n a planning meeting to coordinate experimental 
station an忌。n-farm research and followed this up w1th field visits 
in the two cropping seasons. 

Training 輯ateria1s and conference paper必 E玄om CIAT anð s1ster 
inst1tut1ons are a180 circulate是 to network contact.這 to improve the 
exchange of infor訟ation and 1挂eas~

拉圭坐坐岱~tl平Ptation to 蛤ec1f1c areas 

Tech混ology adaptation i6 not a primary objective of C正在室 's
partic1pation 1n on-farm research , althou在h 1t 19 achieved 
índirectly through support 惡iven to national programs partic1pating 
1n the network activities. However，芷esults from the Colombisn 
on-far盟主esearch act1vlties 1n collaboration with ICA show the 
potential of OFR to prov1de rapid results. The stron草est examp工e
has been in southern Na玄主益。， where the climb1ng bean 11ne Ecua忌。z
605 has entered the farmers' cropping system 1n assoc1ation w1th 
ma1ze , partly 甚1splac1ng th且 local cu1ti、lar Mortiño. 

Because Ecua菇。笠 605 had shown promise for three years in 
station trials it was plan主e益 in 1981 in two on-farm tr1als whe室已
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it pe玄forme是 we11. III 1982 , when intensive on-far輯 research be皂an
主u southern Nariño , it was tested in 主our variety trial!話， six 
exp工oratory trials an這 four fertilizer trials in which it showe社 a

consister注 superiority of approxi函ate1y 250 k惡/ha over Hortiñ信，
whateve玄 the level of technol。在.y applied. In 1 警車3 ， lt ",a5 
therefore plallted 111 a11 32 far祖 tria15 in the ZOlle ，。至 which 1在
were verification t毛主a1s with on主y one 玄eplication per farm , a p10t 
size of 100-120 臨- and with farmer participation not only in 
management but in p1anting. Ecuador 60旱的Jtyie工ded Mortiño by 
226-318 kg/ha depending on the leve1 of techno10gy employed (Tab1e 
117). lt ",as actually more favored with the farmer紹 present
techno10gy than w1th increased density and disease control. 
Disease control with Benomyl in 1983 was 1ess effective than in 
1982B. Net benefits were calculated assuming a Col$ 10/kg discount 
for Ecuador 605 over the Col♀ 130/kg farm-車ate pr1ce of Mortiño. 
The econo臨ica11y efficient treatments were: Ecuador 605 with 
farmers' technology; and Ecua益。E 益。5 with the highe終t 1eve1 of 
主echn010gy • 

。'bservatío玄lS in a farm 主 r1a1 1n 1會82B su客車ested that Ecuador 
605 might have reslstance to Fusar1u器 rcot rot wh1ch 1s a severe 
prob1em on a 鹽1nority of bean fie1丑s in the area. A tria1 p1ante是
in 1雪83莓， on fields k泌的m to be infecte丑， conf1r祖時 that Ecuador 
岳。5 actually outyie1de垂 on these fields the 1ine Potos1 1 which 
was spec1fiCl意11y se1ected by the Un1vers1ty of 盟ar1ño for its root 
rot res1stance (Table 118). This 1s an added advantage of Ecuador 
605 for farmers. 

~'armers who had 阻anaged a tria1 which inc1uded Ecuaðor 605 
were asked an open“ ended question of their opinion of the 1ine. 
The results (Tab1e 119) show that farmers c1ear1y appreciated the 
positive features of the 11ne with the exception of earliness 
(about three weeks earlier to harvest than the 7.5 to 10 祖onths of 
110rti益。) • 

As the final stage of on-farm research tr1a1級 w1 th Bcuador 60!j 
i玄1 Nariño ，主2 sem1“COm誼8笠c1a1 pro卓uction p10t怒。f 1000-3000 m­
a室e being planted by farmers alon惡s1de their present variety 
Mortiño. No other new practices are include社 in the trial; in v1ew 
of the adaptab111ty of Ecuador 605 the far臨ers are free to employ 
their usua1 practices. In add1t10n , 18 far臨ers who prev10usly ha益
trials with Ecuador 605 have requested seed and 88 kg has been 
di扇 tributed by ICA , but others !.lay have taken seed from tr1a1 
borders. Sev訓1 farmers report havin臨 sold Ecuado玄 605 in 
commercial quantities from the border紛 1eft in experiments on their 
farm6. Six m1xed the seed with Morti伍。 They c1aimed that prices 
had not been depre8sed as a resu1t. The 11berat10n of Ecuador 605 
by ICA i8 e其pected in 1985 , but it 16 clear that its natural 
diffusion has alrea益y started among f犯rmers and lntermediarle8 . 

ln eastern Antio屯口ia ， sufficient data has been co11ected in 
the period 1空82A-19惡毒A to co說pare the performance of the promis1ng 
line lCA La Selva 1 and the 芷eleased var1eties , IC在 L1anogrande an聶
ICA-V1bora豆， w1th the far昆ers' variety Car在&租anto (Tab1e 120). ln 
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El Carmer志 the most developed area , L1a1\0島rande outyie1ded 
Cargamanto and La Se1va 1, but cnly just suffic1ently to co田pen~ate
fo玄 its 15-20% price discount. La Selva 1 (a Cargamanto seed type 
but with anthracnose resistance) m1ght offer a possibility of 
d1versífying the narrow genetic base of bean germplasm used in r:he 
area provided there 16 no price discount since it yielded 
app堂。ximate1y the same a6 Cargamanto. In M.arinilla , La Selva 1 
showed a yield a昌、rantage over the other variet1es. 1n Ssn Vicente , 
where a且ronomic practices are least 社eveloped an挂 so11s poorest , La 
Se1va 1 showed a clear advantage over Carga滋anto ， an挂電.ould a160 be 
P笠eferred to Llano惡ran挂e ， whose yield6 were 1nsuff1c主ent to 
compensate for its price 是 iscount. The varlety ICA Vibora玉，
selecte是主玄om Car草a都是mto collect1ons an丑 release位 some years ago , 
was not consistenζly snperior to Cargamanto in yield. lCA is 
expected shortly to release La Selvι1 as a variety. 

1品bl前 111 岫 CU Il1ber and tYF t: cf trialh pJ:mted on f扭 tms in dii f (,yent r控g10n品的t

Colùu.bi 缸. 1983B .& 1984A. 

11跤叮咬-廿日1 EUb t.韓 rn SOuthern Centra 1. Nuτιh聽ru

Åncio特u1a Khrilw Nad i10 
1983H 19838 i 雪 830

Var惚之L

p臨i 正主話t疇， 器聽話E軒在at f.ng genera主 ions (,1:' 

品dvance rJ 11 <1位甚

;;正).û l1 varicti聆聽 7" i已a 4 
H品 izo vurietics b 
Ex叭叭~"~"~EY...__~抖抖主 (l raining }Jurpcses) 
I) t.'t 位rminat:lon of 肛COOO四íc h ,vels 
V品riety )( C口1tural pra己 t1ce品 12品位

F拉宮tili立站芷品 4(. 3 
加.d 本制i 訝。il tre屁眼母語t!制c"

話IIrific品tion 3 4" b 
rert主主主義者tr application nn?thods 2" b 
ínte泣5ih ，，;揖 tion of crQPpin名 cyc主k

，吾a 

v位主Hic品tiou tr1在1草草 7 li已是民 4 

TOTAL '9 33 12 

a Copy of trial planted on nea主by experirær. tal 浴缸ation fo玄 compaτ::'bon 

h Iucluded in anothcr type of trial 
C Eight trials iu relay with ma主Z亡. rour in bean monoculturζ 恥

182 

軒在riÌlu

19838 

3 

主

是

b 

3 

15 

t~j.st位rn

Antioqui早已

1984A 

4 
3 

3 

已

16 

• 

.. 

、

• 



e 

喝

# 

• 

Table 112. Mean re發pon忽e of beans (k惡 Iha) to pro是uction facto主s 1n the work zones 

1n Colo路bia ， 1 會82-1會串串.

Est1mates after 草st1輯ates after 

198再在 harvest 1983A harvest 

Main All 設aln All 

season b C 
seasons seaSon seasons 

Addit1ona1 ferti1izera 178 146 202 162 

Most pro祖ising new variety wlth 

acceptab1e secd type 142 113 289 211 

Foliar disease control 141 107 284 202 

Dens1ty 1ncrease 127 112 150 127 

Seed treat訟ent with funglcide 111 7岳 11岳 ?會

Follar lnsect control 6在 48 138 83 

5011 treatment w1th insectic1de 50 30 39 2岳

Mean fa玄mer's y1eld 723 588 735 5會§

a 200 0主 250 kg/ha of 13-26“ 6 or 10伽30枷 10 (草棚P"O ，-K，O) in ad益1t10n to far血ers f
2-5 "2 

present fertilizer usa草e.

b Mean of prlnclpal growing season 1n each of the four work areas. 

c A1so includes minor growing season 1n central and northern Nari直0 ， in which 

drought 1s a proble血﹒
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Tab1e 113. Comparison of stat10n and far盟 yields of climbing bean elite lines 1n eastern Ant10哇u1，章， 1982-1984. 

La Selva El Carmen 說ar1nilla and San Vicente 

experimental station (well 是eveloped) (less 挂evelope社)

Line or vari"ty (4 trìals) (岳 trials) 〈毛 tri.a)~)

Y1eld Yield Rank Yield 單ank

(k且 Iha) (kg/ha) (1<，藍 lha)

Llanogra日益e 2149 1824 l 4堯 l 學

V 6785你325 1852 1a 13234 
9 有 12 10 

La Selva 7 1771 1483 2 4.5 59學 3 

La Selva 4 1706 1507 2 63再l 1. 5 

叫 V 5783時38 1669 1 13844 
8 491 6.5 

f 
La Selva 2岳 1661 1418 7 629 1. 5 

La Selva 13 1486" 14754 4.5 高96 息 .5

La Selva 1452 1465 4.5 535 5 

1，氣 Selva 18 l主 13 l 之 57 2 10 467 1 8 

Viboral 1344 1467 4.5 552 4 

3斜斜Yield 1650 1460 526 

LSD (5%) 338 223 142 

Correlation with 

station yi給1是 0.61 “ 0.24 

(P=0.06) (P~O. 50) 

a 1 ，之， 4 = numbe玄。f trials 1n which this 1主ue was not tested. Wei革hted estimates of yield were calculated • 
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Table 11品. Yields of promisin草工ines or varieties (kg/ha) on farms in southern 

Nari lÌo co領pared to 發tation yit: l益這 in Obonuco. When lines were not 

included in a trial品， a weighted esti誼ate was calculated from the主r

percentage chan惡e over Mortì益。 in other trials. 

M益an Meau tlo. 。 f 哀。. 。f Rank 

yiel垂 y主eld trials yield trials on 

Line or variety farms 。honuco o ,,-farm on-station sta t10n 

32會80-1-冉 l 754 2170 7 2 3 

32會惡0-1-44 647 1810 7 2 5 

Ecuado芝在05 63串 1622 7 6 6 

32980個 1-43 高58 2684 4 1 i 

ICA H8 457 1145 7 6 9 

3立學76-1-41 450 2194 4 l 2 

L 33003 高 37 1245 4 5 a 
Ecuador 521 主30 1843 4 5 4 

Mor t1ño (farme芝侈， variety) 418 1087 7 10 10 

Llanogrande 235 1584 4 5 7 

Mean 莖ield 在92 1738 

LSD (5立〉 170 360 

Cor笠elation between farms and station 論 0.27 NS 
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Table 115. Change in bean yield (kg/ha) for cli日bing beans ín response to 

cballges in production factors in northe玄n Nar1ño in 1983B , compared 

to previous seasons. No. of trials 18 in parentheωe5. No 

interactions betwccfl factors were detected. 

Chan且e of bean variety 

Nima to lCA L-23 

líean 

1983B 

-92(4) 

Nillla to Argelltino 151 (2) 

Pre-soakit,g of seed in benomyl -88(5) 

Fertilization with 300 kg!ha 13-2l-6 134(5) 

Control of foliar insects and 

dí8eases 

Change of maize varíety 

Horochοblanco to MB 311 

Effect on maiz紅

Effect 011 beans 

Farl這er侈， yiel吐 B但ans

Ma ize 

-259(3) 

945 (1) 

告 1 (1) 

空07

2100 

186 

He ，主n

1982B 

23 1( 2) 

-202 (2) 

-54 (l) 

315 (4) 

355(4) 

5岳4 (1)

0(1) 

可 37

起00

Mean 

1983A 

他 113(4)

112(4) 

90(6) 

76(6) 

立3之

300 

、

.. 
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Table 116. 

也 ‘ 

Change ín bean y1eld (kg/ha) for bush beans 10 respon寫e to 

changes io product10n factors in Central Nar1ño 1n 1983B Co臨pare益

to previous seé龜$On8. 詞。 of tr1als 1n pa玄entheses. No 

interactions between f，這ctors were detected. 

Chan惡e of bean variety 

Limoneño 1:0 Ancash 岳6

Ancash 也6 1:0 Argentino 

Seed treatment 

因
曲
唱
J
W

Soak1ng 1n benomyl 

Carboxin powder 

Seed pur1Îication in d1sease-free 

cllvironment 

lncrease 1n ferti11zer use 

Fro血 100 to 300 kg/ha 13-26-6 

5 kg/ha Zn 

combined phytosanitary practices 

Fo11ar disease and insect contro主，

see桂 soakin思主n bC!lo血Iyl

Mean 

1983B 

596 (3) 

222(10) 

187 (3) 

61 (3) 

216 (3) 

162 (7) 

238 (l) 

25 (4) 

設已an Mean 

1982B 1983A 

213( 7) 

254( 7) 

30 (3) 

277(10) 

316 (2) 

11 (4) 

360 (3) 

223(1) 

50 (3) 

612(3) 65 (4) 

Farmer怒. yield (Argentino) 世 78 主86960 
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Table 117. Compa宜ison of Mortino and Ecuador 605 at different technology levels. 

Verification trial , southern Nariño , 1983-1984. (Mean of 13 íarms). 

Bean variety 
Bean yield (kg/ha) 
Maize yield (kg/ha) 
Variable costs ($Col/ha) 
Net benefi t (♀ Col/ha) 

Farmers' 
technology 

Mort E 605 
575 892 

1627 1958 
10367 9462 

117464 164892 

Fixed costs $Col 16880/ha 
LSD (10%) for yields: beans 

, ' 

lmproved 
disease control 

Mort. E 605 
601 903 

2074 1924 
10438 9533 

139994 164679 

239 kg/ha , 

Improved disease 
control + increased 

bean density 

Mort E 605 
817 1043 

1750 1631 
13995 12163 

150585 166250 

malze 324 kg/ha 

~ 
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Table 118. Differences in varietal response (kg/ha) in fields with and without 

Fusarium infection , southern Nariño 1983-84. 

One farm with Two farms without 
severe infection infectíon 

Maize yie1d 
i~ plants % plants (farmer's variety) 

Bean yíeld harvesteda Bean yield harvested Mean 3 farms 

E.::uador 605 980 82 641 55 1933 
Potosí 1 921 75 615 50 2078 

Morti缸。
(farmcrs' 
variety) 222 57 697 60 2070 

LSD (1 0%) 138 11 128 8 191 

a 
As % of seeds planted 



Table 119. Opinionb of farmers who a玄e fa訟iliar with 
Ecuador 忌。5 froro the t玄1a18. (Sarople s1ze 20 
farm位5 ， June 198的.

Character1stics of E 605 
Yields more 
Hore reslstant to anthracnose 
Can be 801d alone or 臨ixed w1th 說ortiño

Uniform with good seed weight 
鼓es1stant to root rots 
Early 

有量

Small see是s
Sensitive , no market 

口
，
》

門
，
心

器。 op1nion 10 

τable 120. Comparison of varietal perfo芷mance (kg/ha) in relay witb 

maize in dlfferent area絡。f eastern 在ntioquia. Sum揖ary

of results 1982A - 19串串A. .. 
El Carmen Marin111a San Vicente 

Llne or variety 

All 21 Best 9 All 15 Best 6 All 15 Best 岳

Trla1s Trla工s Trials Trials Tr1a1s Tr1als 

La Selva 1 1307 1在28 878 1460 785 1133 

ICA Llanogran是e 1612 2108 751 1299 760 1256 、

Carga阻anto 1327 1 品76 773 1092 588 856 

ICA Vibo玄al 137惡 1吾吾3 737 11雪3 612 90岳

LSD (10%) 155 252 142 292 129 303 

至90 • 
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2. Economics 

Research in bean econo聽ics includes product主on.

marketing and consu甜，ptio叭. and policy stu是主es. Production 
research focuses on two mutual1y reinfo玄cing the圾袋s:

assessment of the sprea謹 of new varieties recent工y released 
to farmers by national programs; and assessment of farmers' 
cur玄ent production systèms and proble點s. Consumption and 
marketing of beans remain i觀portant research topics because 
most beans in Lati恐 A血erica a玄e produced for the market. 
thus making consumer acceptability. price. and ease of 
甜arket entry critica1 factors in deter祖ining far租金r adopt1on 
of new bean var主eties. Case stud1es of po11cy affecting 
bean production and markets are undertaken when policy 1s 
seen to have an important il泊pact on the environment for 
which new technolo草Y 18 being developed. A 喜reat deal of 
the research on a11 these 1ssues is conducted in 
co11aboration with τlational programs. and stren草thenlng

their research capacity throu草h training and collaborat1ve 
projects 1s an important activ1ty. 

i~dopt主on studies 

In recent years a 1ar草綠 nu祖ber of varleties selεcted in 
joint national programωCIAT research activ1ties have been 
release益 by national programs for farmer use. Study of the 
di芳 fusion of these var1eties can: 

(1) Provide 1mportant feedback to bean scientist怨 on

(2) 

(3) 

the characterist1cs that could u怠eful1y be 
incorporated in future varieties. 

ldentify constralnts to diffus10n of 說ew

varieties. be they seed supply , extens10訟，

markets. varietal characteristics or farmer 
resource limitat主ons.

Assess the socio倫ecouOI蠶ic impact of new technol你
。在ies ， init主ally on pro挂ucers ， but u主timate1y on 
consumers as well and for society as an aggre臨ate.

紅紅泣起呈 By means of internat10nal yleld trla1s 
(IBY.必! nurseries) first dlstributed in 1會?會主o the Estacion 
Experi誼tental Agro-Industrial Obispo Colombres , INTA , and the 
University of Cordoba , superior black bean 賓taterials have 
been identified for release to farmers. In 1984 , an EEAOC -
CIAT col1aboratlve project was initiated to a88ess the 
degree of adoption. constraint袋， and the 11發pact of new black 
bean varieties 1n Ar草entina. A questlo院naire ..as jointly 
prepare譜， while EEAOC se工ected a 15% samp1e of bean farmer莓，
conduct 主ng 主nterviews w主th 183 far臨終r結 in the principle bean 
produclng states of Jujuy. Sa1ta. Sant1ago del Estero an社
Tucuman (which account for 雪4% of bean product1on). 
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官hi1e detai1ed analysis of the survey data is currently 
being carried out by an EEAOC economist , pre1iminary resu110s 
{怨誰bj ect to future revision) sug在est tha t in 1984 improve是

varieties (DOR 41 , B且T 304 , BAT 448) were 在rown by 65% of 
the samp1e of b1ack bean farmers on 65% of the area sown to 
black beans (Tab1e 121). The 主i釘n硨e DO豆 41 ， deve10ped in a 
joir交110 project between ICTA and C 工i庄~T (re1金ased in Guatema1a 
as ICTJ蟲~.哺哺.令.

Yie1<忌is of the 言ne習 hí旱h yieldíng variet圭es avera缸e 1367 
k草Iha. a 26萬 increase over local b工ack bean materíal (Ne草ro
Comun) • Among sample farme玄s a10悅 new b1ack bean 
varieties were 車rown on over 7400 ha. , and an esti盟a10ed

1Oo 1Oa1 of 詣， 000 ha “ were sown 100 the neW varieties in 1984. 

Pre1iminary inspection of the survey data indicate that 
farmer發 have not in any way modified their production 
practices apart from changing the variety. Net return容 (NR)
to farmers were ca1culate挂起y

(1) NR=(P * MY) - MC 
where P i5 the Ar草entine fart益 price for b1ack beans at 

the 1984 harvest; 
談Y is the marginal increase in production due to 
the new varieties; and 
MC is the mar草1na1 cost of sowing the new 
varieties (increased see是 cost).

Based on these calculations ，直Z串entine bean growers are 
estimate益 to have obtained a net benefit from the new 
varieties in 1984 of US$2.15 mi11ion , whi1e earning a 
marginal return on capita1 of 651克The 1984 Argentine 
b1ack bean harve翁 t wa8 mostly exported to Brazi1. Thou在h

the 主ncreased output due to the new variet1es wa憲章 1ar惡e for 
the far訟er紹. even assuming that a11 the additiona工 output

entere社 the Braz11ian market , it represents an increase in 
supply of only 0.3寬 $0 lt 1s unlike1y to have had a 
significant negat1ve effect on farm level prices. 

Benefits from the ne當 bean varieties have accrued to 
farmers in Tucuman , Sant1ago de工 Estero ， and southern Sa工ta
where on-farm tr1a1s were conducted to select the new 
varieties. The HYV' s (h主革:h yielding variet圭es) have a150 
spille吐 over into central and northern Sa1ta (Tab1e 121), 
where they seem to be 1ess we11 adapted. Tria1s are 
current1y being conducted in these regions to identify 
mater1als better adapte吐 to conditions there. 

Colombia In 1982 , ICA released the cli田bin草 bean
va玄ie有了話士Llanogrande (form叫1y reported as E 1056) after 
two years of on-far誼 trials in eastern Antioquia conducted 
joint1y by 工CA an挂 C工AT. Three surveys conducte是 in eastern 
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主ntìo哇uia in 1 空巷4 with a total of 185 far激ers found few 
farmers aware of the new variety and that a是option of 
Llanogrande in the region was consequently negl igible. In 
order to obtain a better understanding of farmers' attitudes 
to ICA Llano倫 grande ， a follow up study of 22 farmers known 
to have been exposed to the new var1ety was conducted with 
the collaboration of ICA. Three princip1e factors 
determined farmers' attitudes towards the new variety. 

33i;; 

Given the high price and ease of 臨arketability of 
the tra桂itional 10cal var主ety ， Car在&獵anto s farmers 
in eastern 主ntioqu主a were 玄eluctant to shift to a 
var1ety that receives less favore是 treat臨ent in 
the 觀arket.

在工though ICA Llanogrande i8 more anthracnose 
resistant than Carga血anto ， farmers are 尬。主

這 isposed to reduce fre屯uency 0 1: dosages of 
fungicides because they view preventive disease 
control as indispensab1e in bean production and as 
a fairly small component of total costs. Reduced 
9praying costs were seen as one of the main 
economic advantages of adopting Llano草rande (Bean 
Annual Report , 1981; 1982 ), but farmers' 
insistence on the security of preventive disease 
control removes one major economic inceτltive for 
a是option.

幫hile reduced v1囂。r to per血it hi皂her den移 ity sow­
ing was an i親portant se工ectío: crlteri綠 (Bean
Program Annual Report , 1981) , farmers perceived 
the less vígorous Llanogrande as simply weak , and 
are not aware of the recommendation to plant it at 
a higher density than the traditional variety. 

(1) 

(3) 

(2) e 

刻，

Faced with these three constraints on the acceptability 
of Llanogrande in eastern Antioquia , ICA's current strate串y
i5 to promote its transfer to other regions. 

Of greater 1mpact 50 far in eastern Antio司uía has been 
the spraa是 of i認proved anthracnose control practice怒

i挂念ntifie吾土n ICA-Cl在T on你farm trials an是 promote是 throu草h

ICA extens主。n. Benomyl has now been a益。pted by 在7% of 
farmers in the region 卓espite its 忱的前 cost (van Herpen 豆豆

呈!). Farm trial and 個rvey data gathered from 1979-84 的ow
an avera在e yield gain of 209 kg/ha w1 th the naw pract主ce.
The value of the additional bean production due to improved 
disease control , and net of its additional cost , i9 
estímated at US$ 2.6 million in 1984. 

幢

心位已羔羊~ A series of studies has followed the sprea泣
of new bean varieties in Costa Rica. A 1982 IIC血 survey in 
southarn Costa Rica foun過 that 34% of 8mall farmers were 
using new bean varieties , mostly Ta工amanca ， an lCA 1主ne

intro(以Iced to Costa R土ca throu草h the CIAT Central 主題erican
P玄。ject. In 1 會83 ， t:he departn臨終t of 主gricul t:ural Econom1cs 
of the Un1ve芷sity of Cos t:a Rica in conjunc t: ion with CIAT , 
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undertook a lar囂er scale survey 1n the southern re惡10n that 
found 61% of fanners 草rowing Talamanca 1n the 訊ain spring 
plantin車 on 47% of their area 1n beans. The average 
reporte挂 yleld of Ta1a聽anca was 1052 kg/ha compared to 斜4
for the wide1y grown introduce挂 va古iety Jal是ap龜， and 60位“700
kg/ha for tradit主ona1 local varieties. 

Fanners report a preference for the erect arch1tecture 
of Talamanca wh1ch lessens diseases in rainy condition銬， and 
吾吾% intended to continue growing the new variety. The on1y 
亞ajor chan草e 1n far珊er practices noted 1s that 37% of 
fanners have 1ncreased planting density w1th the new 
variety. Vse of Talamanca was observed to be higher in the 
ma1n wet season spring p1anting than 1n the fa11 dry season 
planting. 

1n 19串4~ 106 farmers were lnterviewed in a rapid 
appra1sa1 of bean pro是uction in four regions of Costa Rica 
(the south , the Meseta Central , Upala and Guanacaste) which 
1ndicated the spread of Talamanca in ai1 re車10n8 ， with 
highest 1eve1s of adoptlon be1ng observed 1n the 傲。re

important bean produc1ng regions of the south and Upa1a. A 
survey WaS a1so initiated 1n 1984 to assess in detail the 
adoption of Talamanca 1n the fa11 dry seaSon p1ant1n囂， but 
these data are stil1 bein草 co11ected.

b位空盆里 Three new b1ack 扭曲 1ines (Quetza1 , 
Tamazulapa an是 Jutlapan) w1th res1stance to the bean golden 
mosaic virus (B闊的 have been developed 1n col1aboration 
between ICTA and CIAT. The performance of these variet1e恣
was assessed throu在h an exten戀ive set of trials conducte是 by

ICTA on 8mal1 farms in southeast Guate盟a1a from 1 事?雪 to

1警告2 ， while 1n 1983 DIGES血， the extension servlce , 戀anaged
over 200 demonstration p10ts of the new varietles in 
farmers' fie1丘s. The ICTJ主 socio-econo觀ics unit: has been 
ac t: ively appraising the 言lew variet1es , and 1n c011aborat1on 
with CIAT undertook in 1984 a survey of a S8也ple of 94 
farmers who had received the new var1etles from the 
extens10n serv i.ce 1n 1983 to see if these far西ers 晶rew these 
varieties commerclally in 19喜4.

While these survey data have yet to be fu11y analyzed , 
preliminary partial results (subject to future revision) , 
show that 垂7% of farmers who had been exposed to the new 
varieties are now 惡rowing them co單單ercial1y and they cover 
39% of the area 帥棚 to beans. Farmers report 訓 average

yield of 909 kg/ha with the new varleties , a 20克 increase
over the reported fan越er yiel益 。f 756 k窮 /ha with tra社it10賓主a1
var1eties (Table 122). Besi謹es yield. most far祖ers a180 
comment favorably on the more erect arch1tecture of the new 
varieties wh主ch they say 1s an advant:age when ralns are 
heavy. 
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τhe n傘w varietie發 are bein露 grown by a s1盟主lar

proportio說 of 時聽ple farmers 玄e伊吋less of farm size (Table 
122). They are also bein藍藍rown with the same frequency of 
fertilizer use as tra這itiona1 varieties. The su主vey data 
a1so 結how a 教主觀ilar frequency of croppin草 syste觀 between the 
new variet1es and the tr往往 1tional 0τles. 

Althou草h 26% of the sa戀ple far說ers have cü血pletely
replaced tradit圭onal varieties with the new ones , the more 
co棚。n strategy 1s to grow both. The new var主eties are 50聽e
two weeks later than the tradlt主ona豆， 80 主hey are v主ewe是 by

far器ers as more vulnerable to late season drought stress. 
Thus , many farmers opt for a portfolio of varieties of 
different matur1ties to benefit from the hlgh yield 
potential of the new varieties while spreading their risk. 

2
?

虛
，

Production research continues to focus on 
identification of constraints and research opportunit主es in 
the design phase of technology development to provide bean 
researchers with insights as to the type of new varieties 
that farmers find useful. This includes both target area 
characterization and preliminary evaluation of technologies 
in development. Economic analysis of the results of 198晶

ICA-CIAT on-farm trials in Colombia are reported in the on -
farm research section of this report. 

Production research 

Bean systems studies: Colombia. A far回 system

perspective was employed to assess the feasibility of 
introducing short season bean varieties currently being 
tested in ICA-CIAT on-farm trials in southern Nari伍。. Such 
new bean varieties would change not only maize varieties but 
a1so imply changes in crop rotations. Interviews with key 
informant farmers in southern Nariño found that most saw 
merit in short season maize and beans that would permit 
taking another crop. A survey showed that land use i8 
indeed intensive , and only a minority of large farmer翁

。ccasionally leave land in fallow. Analyses of farmer 
rotations , planting dates , turn around time , and crop gro叫th
cycles indicated that of co咽mercially important crops 
currently gro兩n by these far阻ers ， potatoes , barley and peas 
co叫1挂 be grown co磁patibly with short season maize and beans. 
Wheat and broad beans have too 10n車 a growth cycle to be 
components in a 斑。re intensive crop rotation. Ve缸etable

crops are a1so unsuitable because they are grown in rotation 
with potatoes rather than 聽aize/beans ， and a180 社ue to high 
capita工 require回.ent: s and narrow markets that re忽 trict the 
farmers' ability to plant vegetables. 

e 

司，

Cu玄ren主 1y ， available short sea怠。n varietie移 would

permit the growin草 of two cycles of 臨aize/bea悠悠 and one of 
another crop durin在 a two year period. To I器ch1eve this , it 
自ay be convenient to 阻ove 臨aize/bean p1antin惡丑ates 811惡htly
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forward and 51i草htly back in alternative years. Thus , it 
may be useful to test the sensitivity of short 終忽ason 揖aize

an謹 bean varieties to p1anting dates. 

Evaluation interviewg were conducted with farmer信

participatin車 in the 1會83 ICA“ CIAT on-farm trials in Central 
Nariño where promising results had been obtained for the new 
variety Ancash 66. Since Ancash 吾吾土s nearly two weeks 工ater

than traditional varieties , it 器ay not be easily co點patib工e
with taking a fo110wtng crop of wheat or peas as 1s normal 
when beans are 草rown in 醋。noculture. However , lateness may 
not be a problem when bean認 are grown in association with 
maize since the later 汲aturity of the 器aize preve食ts taking 
a second crop. 

A subsequent survey showed that although monoculture is 
the pr1ncip1e bean sy悠 tem in the region , accountin琵 for

three輛紅fths of the area sown to beans , most farmers (72克)

grow at 1east one plot in ma1ze-bean association to meet 
their person怠工 consumption requ1re血ents of ma1ze. There倆

fore , the 1會84 ICA-CIAT 0泣-farm trials 1n central 說ari古o are 
testin在 fo玄 the first ti臨e the performance of Ancash 66 in 
association with maize. 

Surveys on bean production systems were a1so conducted 
in Antioquia , C01ombia. In a study of a single vi工lage

several novel observations were ma是e. Formerly , it was 
thought that farmers ut i1ized a1臨ost exclusively climb1ng 
beans in relay with maize , it i5 now known that for many 
farmers c1imbing beans in monoculture with artlficia1 
support has become an important system. Moreover , a 
substantia1 minority of farmers are now usin車 herbicides to 
substitute for labor in land preparation. These trends were 
a150 observed (thou在h sometimes less intense1y) in a su玄vey

of five villages in Antioquia. Therefo玄e ， the imp11cations 
of bean monocu工ture and the increasing use of herbicides for 
ongoing ICA-CIAT on farm trials in Antioquia is currently 
being considered. 

Eean Systems: Costa Rica. A rapid r忌connaisance of 
four 那ajor bean producing re串 ions in Costa Rica was 
undertaken to 0玄ient future studies. A critical factor 
distinguishing farmer bean production sy諮tems in Costa Rica 
is the plantin惡 system (Tab1e 123). The tra挂1tional

"tapado" shifting cultivation system of slash and broadcast 
has long been the most preva1ent production 發yste認 in Costa 
Rica. This syste寫 has the advantages of high 1abor 
productivity due to 10w labor inputs while the mulch of 
weeds from the slash 1and prepa主ation both provides e玄。綾ion

protection and aids in 1imiting the sprea社 of web b1主監ht.

However , the 玄apid appraisal suggests that "田間ng 8ma11 
farmers in 鳴。re dense1y populated areas (eg. Perez Zeledon) 
there is a tendency to shíft to p1ant主ng with the 益主芭芭ing
stlck "Espequeado" to obtain both higher yields and more 
intense 1a泊是 use~ 
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Since there are important differences in the 
characteristic謬。f bean materia1 optimally adapted to each 
悠ystem. a more carefu1 study of the comparative ad、rantages

to farmers of the a1ternative systems is now un是erway to 
help deter曹ine the balance of attention of bean researchers 
between the two syste田s.

Bean Systems: Guate血a1a. Information on far祖隨r

production sy8te訟s and their princip1e prob1ems 18 being 
generated as a by-product of the study of adoption of new 
bean varieties in southeastern Guatemala. For examp1e. 
P笠e1iminary survey resu1ts of a samp工e of small far喝ers (57% 
have less than 3.5 ha) suggest that fertil圭zer use 1s quite 
widesprea益. across a11 cropp圭ng system 留hile chemical 
社isease or insect control re臨ains relatively unco臨攏。n (Table 
124). 

The same survey found that farmers agree with bean 
scientists that BGMV 18 草enerally the most i盟portant

production constraint. followed in order by Chrysomelid皂，

slu仰 fo11訂 diseases and 盤拉圭 sp. • However. problems 
faced in 19在4 differed significantly from the normal (Table 
125). BGMV was not observed as frequently , and th1s may 
account somewhat for farmers' fai1ure to cite s治perior BG滋V
resistance as a characteristic of the new varieties. Heavy 
rain leading to excess moisture was the most notable prob1em 
in 1984 , and this 訟ay have contributed to the strong 
favorab1e impressi。當1 made on fa宮mers by the upr1車ht

architecture of the new varieties. 

IF玄。這uction trends: Africa. Since the Bean Program is 
currently intensifying the scale of its work in 轟fr圭ca ， an 
a悠悠essment of recent trends and the genera1 structure of 
production and consumption of beans in Africa has been 
conducted. Africa is the world's second leadin窮 producer of 
beans (after Latin A血erica). and 110 mil110n people in 
sub-Saharan 血frlca live in countries whe玄e beans are the 
leading nonωcereal source of protein. 工n many countries 
露rowth in bean production is 1a串串ing behind popu1ation 
在 rowth ， leadin嘉定。 declinin草 per capita bean consu雷ption at 
the same time that con8umption of other food staples 18 
dropping. Moreover , growth rates 是eclined notably in the 
1970's. Yields have lon草 been sta單位ant but durin墨 the 
1960' 8 many countries were able to increase product主on by 
expan是 in車 the area planted to beans. Howeve主 this area 
expansion has not been sustainable , part1cularly 1n 
countr1es like Burundi and R紛anda where population densit圭es
are very high • 

Beans a主e cultivated pr1ncipally by small farmers in 
Africa , often in mixed cropp1ng 話ystems and in varietal 
m1xtures. Typically 錄。st product10n is for subsistence. an是
the use of a軍ro-chemicals 1s negli串ible. Because beans are 
pro益uced in 還是 diversity of cropping systems and envi主on點ents
further studies on production systems and COnsU1豆er
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preferences are being undertaken by CIAT 主n collaboration 
with national programs , and results a玄e reported 主n the 
Afr主can re草iona1 project report. 

Market主ng!conSI血ption studies 

Since most beans in Latin America pass throu草h the 
ma玄ket before reaching the consumer , price and income 
elasticities of de凹的主謹 consumer preferenCès , market 
structure an垂 nutrition can a11 be important influences 
conditioning the chances of success of new varieties. 蟲

w土改e variety of 鞘etho吐010gies are be1ng utilized to assess 
the issues 

Brazil de昆缸吋 e1asticities. De訟a室主d parameters are 
needed to appraise the 阻arket response to an increased 
supply , and can be used to estimate expected bean prices 
after technical change. or to estimate the 益istribution of 
benefits of new technology between cons羽綠色rs and producers. 
In 1984 , data were analyzed from a survey of Brazilian food 
cons叫npt10n con益ucted by Fundacao Instituto Brasilero de 
Geografia e Estatistica. A double 10草 quadratic consumption 
function was estir扭扭述 (standard errors are in parentheses). 

1 持F au1 , 63+1.5Oln Y -9.IIInyz-1.76lrxFF 
(1.44) (0.31) (0.02) (0. 警告〉

+ 0.14 ln YP + 0.41R + 0.151有《
(0.12) (0.04) (0.07) R' =.77 

Where QF = per capita consumption of beans 
y 這 per capita total expenditures 

PF price of beans 
YP interaction bean price by tota1 expen丑 itures

R 遍認 dummy variab工e for rural 
詞也 du訊my varlable for northeast 

Estimated price and expenditure elasticities of demand are 
pr愁容ented in Table 126 by income quarti1es. 

Market Structure , 苦苦edellin. ~~ile estimation of 控制nand
parameter諮 18 useful for de8cribing a惡gregate market 
behavo也笠 consumer attitudes to 窮rain type and cooki泊在

characteristics are important í8凱時 s for beans) as these 
preferences contribute to príce differentiation 主n the 
market. Therefore , consi這erable attention i8 devoted to 
assessing consumer prefe玄ences and price differences 1n 
order to 島之lÍde pr。在ram scientists in the select圭on of new, 
com血ercial1y acceptable materials 龜

A study of the bean marketing 忽ystem in Medell土豆， the 
largest bean market in Colombia , found a much 在reater

吐 iversity ín commercial bean types than previously thought. 
Wh ile th1s study was highly consistent wíth the 1983 
consumer survey with respect to total bean consu西ption (13. 會
主旱. 1毒 .5 kg!capita/year) , it found that the preferred hi草h
price Car缸amanto variety occupies a lower market share 
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{在5.1%) than 主he consumer 8urvey sug草ested (65. 毒草) since 
con$U臨ers see說 to have overestimated their Cargamanto 
consumptio訟， presu綴ably due to its higher status. 
(Tab1e 127). 

consu恆er preferences in Mede11in. The diversity of 
preferences and their re1ation to eco宜。.míc factors were 
confirmed by in-depth interviews with a 10% subsample of the 
ori草inal 260 households surveyed in 19串3. This study found 
that in the two upper income 可uartiles ， housewives have a 
clear preference for large roun是 hi思 h priced grain types 
(Cargamanto and Ra這 lcal) ， but low income housewives do not 
express this preference , seeking a忌。ve all , a low priced 
bean. 

工n a1l familles , planta主ns are a桂謹念是 to the beans in 
cookin囂， but the poor report doin皂 it to increase the volume 
of foo益 while the better off 這o it to improve taste. 
Moreover , the poor u發e two and a half ti鞘es as much 
plantains per kilo of beans as do the rich. Because the use 
of artif主cial coloring 主s rejected by a1l income strata 1n 
Medellin , the poor prefer a bean with a darker broth that 
maintains color better when stretched out with plantains. 
Car草&訟anto does not g1ve a dark broth , but this 18 not a 
problem for the better off ,.ho use less plantain with beans 
(Table 12車) • 

Althou草h consumers perceive 11ttle difference in 
cooking time a話。ng co訟mercial varieties , poor women are 
concerned about cooking time of beans s1nce they are busier 
workin在 and can expect less help from servants or relat1ves 
in foo丘 preparation. Conse哇uently 67% of the poorest 
quarter of housewives report that if they are busy , they 
will not prepare beans compared to on1y 17% among the hi惡h

income quartile. Two-thirds of the poorest housewives 
expressed interest in new beans of a considerably shorter 
cookin耳 ti腿e ， compared to only 14% of upper 土ncome quartile 
housewives • 

Many low inco給e housewives a1so prefer varieties of a 
high water absorption capacity , because such beans are more 
fil1ing. Since there i8 an inverse correlation between size 
an吐 water absorption capacity , this encourages poor families 
to purchase s訟all beans. Final1y , h1gh income hou忽ewives
tend to purchase Cargamanto or 琵adical fair1y automat圭cal1y ，

and they are less responsíve to price changes. Poor 
consumers are more likely to vary the type of beans they buy 
based on price and availability , and are more prone to 
comparison shop to find the best bean at a reasonable price. 
Thus , Cargamanto i8 less dominant in Medellin than 
p玄eviously thought and the ,.e11 known preference for 
Car在amanto reflects primarily the tastes of the wel1-to-do 
which in many ways does not 鞘eet the crite玄ia of the poor 
consu扭er.
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Hedonic prices mode1. Knowledge of consu種ers' bean 
preferences can offer 11籠portant 草uidance in the 
determination of selection criteria for new 混aterials ， but 
often it i8 usefu1 to be ab1e to assign an economic value of 
particular traits. To test the utìlìty of a hedonic prices 
mo挂el ， a sample of 31 bean merchants in Cali , Colomb圭a were 
asked to esti訟ate prices of eight different 車rain types in 
terms of co1or an是 shape ， with each grain type a180 being 
presente挂 in different sizes. A11 commercial grain types in 
the Cali market were included though not identìfie社.

A hedonic model regressed price on weight , shape an是
dummy variables for color groups (Tab1e 129). In an 
alternative specification , the estimated price of the 
princip1e commercial varlety was inclu是ed to account for any 
systel過atic bias for a merchant to quote conslstently high or 
10101 prices. 

Prices estimated from the hedonic mode1 correspond very 
close1y to observed ma玄ket prices , suggesting that the model 
perform發 well (Table 130). Thus. the model 1s used to 
estimate expected 班arket prices of promising lines , and 
these prices can be used together with yie1d data to assess 
the profitability of new va玄 ieties.

Other 思 tudies. As part of larger 諮tudie，章 the

nutritional role of beans in Latin 孟晶erica 孔nd the bean 
program strategy towar忌 nutritional obj ectives have been 
reviewed. CIAT focuses on increasin草 yield production 
technology to incre毅ent farmer incomes and lower consumer 
prices , thereby permitting improved nutrition through 
increased consumption. While con怒之lmer acceptance factors , 
e發pecially gra主n type an是 cooking qua1ity are 草iven hi草h

priority in varietal screenin章 there is currently 1itt1e 
et袋phasis on protein content or amino acid balance becáuse of 
lack of m峰rket incentlves for farmers to grow such 
varieties; stron惡 environmenta工 interactions; and lack of 
忍uitable screening techniques. 

Folicy studies 

SZ龍á11 far報 techno1o惡Y ﹒ The technical , economic , and 
political feasibility of developing new bean techno1ogy 
biased in favor of small farmers 1s an lmportant concern of 
the CIAT bea羽 pro草ram. Adaptation to associated croppin輯

systems , plant architecture , and stress tolerance under 10101 
input con是itions may a11 contribute to biasin惡 new varieties 
in favor of 5mall farmer5. Where smal1 farmers are 
competing with large farmers , small farm biased technical 
change can lead to benefit忽 for small farmer怒，. even if net 
producer be兮兮 fits are ne草ative due to price 是eclines induced 
by increased supply. How海ve宮，街cale neutral techno1o惡y may 
1eave small far鳴。rs relatively worse off both because they 
tend to lag behind large f發τ盟ers in adoption and a1so 
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because of net producer losses that 80 often accompany 
techr室主cal change in agriculture. The potential benefits of 
8mal1 farm biased technology need to be wei草hed in the li草ht
of typica11y hi車her research costs 桂ue to intense and 
mu1tip1e stresses as wel1 as 1es$ wide adaptabi1主ty • 

International trade. Trade in beans 主s considered both 
from the point of vie神 of low income country exporters 
seekin惡 access to the international 血arket ， as well as the 
impact of imports on bean producers in impcrtin惡 countries.
Colo甜bia trad主 tionally waS a very minor i龍porter of beans. 
However , in 1會81 bea泛 impo玄ts to Colombia rocketed to e哇ual

one-third of do叮lestic production 桂ue to a combination of an 
over伽，valued currency and a f all in i治ternationa1 prices as 
U.S. exporter怨 were left with a substantial surplus when the 
Mexican market dried up as production there recovered. 

When North American imports were curtailed in 1982 , 
there was an i祖port sur草e fro經 Ecua益。r 是ue to the 
substantial deva1uation of the sucre. After thi筒， 主玄ade was 
restricted in 1983 by banning private trade in beans , but 
bean imports through public sector channels re盟ained at a 
1eve1 twice that of the historlc high volumes before 19串2 • 

The inflow of bean lmports first reduced farm 
p玄。fitab主lity of bean productio袋 then left the consumer 
facing high' bean prices as imports were cut off. The 
current more restrictlve import polícy and resultant high 
prices p玄ovides a strong stimu1us to bean p玄。duction and 
investment 主n new technology in Colo臨bia.

立且必且主

Often socio-economic research capacity is a 
particularly ne在lected area in national a臣ricultura工

research programs , 60 strengthening 50cio咖econo盟ic resea.rch 
capability i終 receiving increasing attention. The emphasis 
in economics training has been on learning耐by-益。ing through 
collaborative research proj ects. Visitin在 economists from 
Argentina , Costa Rica. and Guate甜ala ca啞e to CIAT Palmira 
for practical experience in primary data 惡atheling and data 
ana1ysis. Student thesis project終 were supervised in 
Golombis on bean marketing issues , and in Costa Rica on the 
spread of new varieties. 

Intensive practical training in rapid survey techniques 
snd economic anslysis of trials were given to agricultural 
researchers and extensionists from Colombia , Costa Riea , 
Ecuador , Guatemala , Peru and the Dominican Republic as part 
of the course in on-farm research conducted at CI~τ­
Lectures on survey and economic metho是ology were presented 
at an in-country training course held in Peru; at a regional 
bean production course for Central 血血erica and the Caribbean 
hel社 in Guatemala; at an ICA course for regional economists 
in Bogota; at a FEDECAFE course on bean production in 
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Palm1ra , Colombia; and 1n the multidiscipl1nary phase of the 
bean course 1n CIAT. A post-doctoral fel10w spent two 
Z盤。nths 1n orientation at CIAT p玄10r to assignment to Rwan是a ，

wh11e an econom1st f rOl退 a T1tle Xlr CRSP 1n Tanzania came 
to CI且T to be exposed to research approaches used here. 

Table 121. Adoptiún of 發ew black bean variet1es (DOR 41 and other high-yielding 

va玄ieties) ， Argentlna , 19惡毒

寬

Regîon Farmers growing Area in Tot握1 area Yield RYV Yield 

lIYV' DOR 41 (主) in HYV' (%) (kg{ha) Negro 

Cσ1I)U忍

(kg{ha) 

Tucu監品質 ISanti攝窮。 96 78 96 1511 1010 

del Estero 

South器官n 5a工t指 54 39 5毛 1368 1006 

Central and 銬。rth

在alta 是2 3會 55 1004 1197 

Average 65 50 65 1367 1088 

a HYV = high yielding varieties. 

SOURCE: Preliminary results from EEAOC survey F盯珊 a 15% sample Qf bean farmers. 

202 

" 

• 

‘ 

• 



• 

t=î 

圖像 a 4 

Tab1e 122. Use of new and trad1tiona1 varieties by cropping system. and their 

yie1d. sou~heast Guatemala. 1984. 

Beans in Ma1ze + 
給onoculture Maize + beans Beans + Sorghum 

New varieties: 15.2 24.1 

% of p10t寫

Old variet主es: 15.2 22.8 

% of plots 

New varieties: 1099 818 

yie工d (k車Iha)

。ld var圭eties: 820 725 

yie工d (1也基Iha)

a lncludes minor combinations such as beans + sorghum 

SOURCE: s也rvey data 

主 .8

11. 7 

835 

661 

Total 

100.0a 

100. 。在

909 

(average) 

7主6

(average) 



Table 123. Some characteristics of three bean production systems in 

four regions in Costa Rica from a rapi是 appraisal ， 1984. 

"Espequeado" 章'Tapado" Use of new 

% planted % broadcasta varieties b 

Z 

Perez Zeledon 9是 .9C 37.3
C 

60.6
C 

Central plateau 100.0 3.2 2會 .0

Upa1a 88.8 4再 .4 59.0 

Guana草uaste 44.7 高4.7 20.8 

a Tota1s 盟ay ad挂 to 恕。re than 100% where farmers use more than 0事1e

system or to 1ess than 100% where they use other systet過s (eg. 

mechanized) • 

b lncludes only Brunca and Tala臨anca

c From Ballestero 

Table 124. A草rochemica1 use by crop system, in southeast Guate經ala

for the 198主 spr1n草 planting 58 percentage of farmers. 

Use of fertilizer 

Use of fun島 1cides

or insecticides 

SOURCE: Survey 

Bean 沒aize + 

點笠知垃且全 Maize + beans beans + sorghum 控笠絡里

83.3 77 .3 串0.0 80.2 

2岳 .7 20.5 20.0 22.9 

2串4
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Table 125. Production problems most fre有uently

mentione是 by farmer忌， southeast Guatemala , 

1984. 

SOURCE: Survey 

嚼

壘
，
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Tab1e 126. Estimated expe也是iture and price elasticities 

of de祖and by income quartile , Brazil. 

Income quartile 

!ligh income 

Quartile 2 

Quartile 3 

Low income 

Expen是1ture

elasticity 

血 .28

.00 

.11 

.19 

Price 

elastic1ty 

翱 .42

-.61 

刪 .69

盼 .76

SOURCE Data from Fundacao Instituto Brasilero de 

Geografía y Esta甚至stica.

Table 127. Market shares of bean varieties , Me挂ellin ，

Colombia , from 1983 whole翁乏主 le and retail data. 

Variety 

Carga臨anto

Calima/Nima 

Uribe Rosa丑。

Radical/Chocho 

I紋ported Red 

Blanquillo 

Others 

Market 

share 

(%) 

再5.1

27. 在

1 1.已

10.0 

2.1 

1.9 

1. 9 

G玄ain type 

Large , cream wíth re挂咽ottles

Mediur缸， red mottled 

E在ediu妞， pink mottle彗

核e是iu惚， red 

Small , red 

幫hite

Various 

20吾
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Table 128. Co玄lsumer attitu益es towar是已ean characteristics by income 

group , Medel1i谷， Colombia , 1984. 

Characteristic Low inco揖e consu訟er High inco租e consumer 

attitude attitude 

Dark red broth Strongly preferred Acceptable 

Light red broth Rejected Accepte挂

Short cooking time Preferre是 Indifferent 

High water absorption Pref發rre是 Indifferent 

Large seed size Not preferred Strongly preferred 

$經all seed size Acceptable or Rejected 

preferred 

Price Major consideration Indifferent 

Range of varietles 

purchased Wide l,arrow 

2串?



Tab1e 129. Hedoníc príce functions for b發怨言:翁. Ca1i. 1雪83

according to weight. shape and color 器roups

(Stan是ard errors in parentheses). 

Weight 0.266 0.266 

(0.010) (0.009) 

Shape 0.858 0.85串

(0.623) (0.569) 

Dark purp1e with white.翩 0.082 也0.070

mottles (0.80岳〉 (0.736) 

Red with cream -0.623 倫0.705

宮是ott1es (1. 052) (0.716) 

Re是 -1. 6冉4 -1. 714 

(0.7會串} (0.5毒害}

Purple with cream 1.626 1. 557 

mott1es (0.853) (0.726) 

Cream with purple 伽5.7吾吾 -5. 串串串

mott1es (1. 033) (0.723) 

Cream with red -4.007 "也 .089

mottles (1. 083) (0.725) 

Ye l10w with red -1 1.094 “ 11.165 

mott1es (1. 033) (0.763) 

Price of Calíma 0.557 

Intercept 36.4品 1 7. 岳 21

R2 盧嘉 1 .67 
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Table 130. P玄ices estimated from hedon主c models for com旬

ruercial and promising bean varieties , in Cali , 
Colombian Market , 1983. (Col$/k車) • 

Variety Commerc主al Estimated 

price price 

Commercial 

" Calima 98.4 

100.0 

122.6 

90.0 

100.0 

102.8 

122.8 

89. 岳

Carga阻豆豆豆豆to

Mortiño 

Re尋 lruporte桂

也想控坐車

學

車主T 1297 

E 605 

ICA L-23 

IC血 Llanogrande

La Selva 1 

83.2 

116.0 

96. 。

9再.惡

101. 0 

e 

• 
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3. 監址毀之三豆豆全旦旦土之f Insect Pests. 

工nsect co11ection 
A working co工lection of insects assocíated with the 

commodity under 1mφrove訟ent i8 i訊portant to entomolo草y

especially in developing tropical countries. Insect taxonomy 
in the developi混在 tropics i8 1argely inadequate. Many of the 
key bean pest gene凹， 師ch 抽空單單您是，扭扭旦 and many 
Chryso啞elids ， are not well identified. For these reasons a 
comprehen給 ive bean insect collect主on i8 maintained at CIAT. 

Apparently 蝕旦旦丘主扭岱盟主主 is not important in 
蟲E囂的tin唱﹒ 孟加的盯 species other than 豈是鼓鼓駐旦控豆豆 has been 
fou艾滋 in the Dominican Republic. Trichoplusia ni may be not 
as 主mportant as other P1usinid defolíators , such as 
pset晶晶措詞且已話已草 and 些且已賠主旦旦控呈﹒ Although a 
8pecies of 學旦望見里 is important on bean暐 in Brazil. 主t i移

not the 3ame species wl泣ch i8 common at CIAτ. 主 kr毀性主主
seems to be the 鳴ost important species of the genus in Cubs; 
的是 not E. f法豆豆﹒ A species of 拉拉n of secondary i教portance

ín Guate盟als apparently i8 un挂escribed.

yie1d 108s bγEmpoasca kraemeri 
Two bean cu1tivars were subjected to known 1evels of 

attack of nymphs and adu1ts of E﹒主主空主主 for 14 是ay periods 
at d 1f ferent 草rowth stages. On an avera惡e ， Diacol-Ca1ima and 
設你在1 suffere垂 a yield 10s8 of 1弘 5 and 14.6 kg/ha. 
respectively. per insect/1eaf per 14 day period. 

Znsects attacking fruitin草 st言之lctures

A study of the insect complex attacking the 
reproductive structures of beans was conducted at Palmira. 
So蹄。f the interestin在 findings were that 些且是急迫旦旦
Meyrlck and 控犯泣起忽悠間是 Walsingham attack physiolo惡lcally
mature pods. 坐立堅!波已坐旦呈 (Hubner) was found perforatín在
pods , and its dama在e was indistin草uishable from that of 
Heliothis virescen倍 (Fa忌ricíus).

Slug blo1o且Y
口nder the 盟ean te級peratu主e condltíons at CIAT (24 0 C) 

the slu車把反恕垃呈斜拉拉賠 was found to lay eggs in coiled 
strin喜怒 with an average 23.7 eg草 s per batch. The egg sta草a
laste益 3 1. 4 days. 司ew1y hatched slugs wei窮he挂 0.05 g and 
reached a mean weíght of 3. 串 g in slightly Qver four months 
before the flrst e串串S were laid. 

τhe 10踐ge室 food was witheld fro間 a slug (up to seven 
days) the~less it ate during a 24 hr perio丘 after starvat主閱
(17.5 cm- of leaf area with two days of句 starvat了lon t
significantly different at 5% leve1 f玄。由 12.7 c輯- after seven 
day fast). 
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時av主ng 1, 2 or 再 speci也ens of this 草re車ar10us pest 
feeding together did not affect the amount of leaf area 
consumed per slug. 

Slugs that were raise是 in shallow petri dishes where 
they could not burrow required 23 盟onths to reach maturity , 
whereas those raised 1n 10 cm deep trays reached maturity in 
over four months. 

Biology of Zabrotes subfa發ciatuS on beans 

In 1 會81 the 泣。logy of Z ﹒ subfasci品tus on susceptible 
and resistant beans was reported. This year some aspects on 
the effect of res1stance on oviposition of the succeedin草

generation are reported. 

Co1onies of Z. subfasciatus were established On the 
following bean lines Diaco1-Calima (susceptib1e) , G 12942 
(intermediate) and G 12會53 (resistant). Progeny from the 
colonies were placed on the three lines in the combinations 
given in Table 131. 

The mean number of eggs 1aid per fe混ale depended upon 
the source accession for the female as we11 as the access10n 
it was placed on. For example , over twice as many eggs 習ere

laid on G 12953 from females raised on Diacol-Calima than 
females raise是 on G 12 型53 (Table 147). A significant , but 
less 祖.arked ， react10n was noted for G 12942. The abil1ty of 
males ra1sed on G 12953 or G 129有 2 to fe玄ti11ze eggs was equa1 
when measured in oviposítion or 血。玄tality. 51單位1ficantly ， a 
higher percentage mortality was found in progeny of pairs 
raise益。n Diaco1-Cal1ma and placed on G 12費53 than in pairs 
主aised on G 12空53 and placed on the sa器e.
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Iable 131. Effect of bean accessions on ovlposition and mortalíty of 

Zabrotes subfascíatus. 

Source of Z. Placed Mean number Percentage 

subfasciatus a 
of e草草怠工aíd 啦。rtality frOI旦on 

Female Male e草草 to adult 

D Calima D Cali聽a D Cali鞘a 53 a 8 c 

D Calima D Calima G 12953 36 c 惡毒 a 

D Calima D Calima G 12亨42 50 ab 22 c 

G 1 立會53 G 12953 D Calima 18 de 9 c 

G 12953 G 12953 在 12型53 16 e 73 b 

G 12會42 G 12會42 D Calima 39 c 7 c 

G 12會再2 G 129是2 G 12942 37 c 20 c 

D Calima G 12953 D Calíma 56 a 4 c 

G 1 立會53 D Cali l1la D Cal之經& 24 d 1 c 

D Ca工ima G 12942 D Calima 50 ab 5 c 

C 12942 D Calima D Calima 再 2 bc 是 c

a Díacol-Cal主甜a (susceptíble); G 12953 (re必istant); G 12942 

(inter明e社 iate).

*Figures in the same coluzazzfol1owe這 by the same letter(s) 

are not significantly different at p O. 在5 of the Duncan 

Multiple Range Test. 
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111. Scientific Training and Network Activities 

1. Sclentific Training 
Entroduction 
As a result of the col1aboration between the CIAT Bean Prograt聽 and

national instiζutions for the purpose of obtaining improved 11nes , bean 
sclentific tra1nlng continued to support the efforts of researchers 
particularly with respect to the training of technicians in the 
evaluation of promi浴in在 germp1as臨﹒

e 

As for sclentific t rainin皂 outside the CIAT hea挂哇uarters ， greater 
et位.phasis was 惡iven to the study of the limltlng factors on crop 
production at the nationa1 and local level. and a1so on the development 
of 發ki11s in the diagnos主s and treat祖ent of problems. The support given 
to the training of 102 professionals (Table 132). through five courses 
carried out in Peru , Guatemala , PanaJ器獄， Cuba and C010mbia. reflects thls 
com血on goa1 of researcher紛 in CIAT and the nationa1 institutlons. 

壘
，

留1th this sa盟e goa1 the XI edit10n of the Intensive 
Multidiscipliτlary Phase on Bean Production Research was carried out over 
six weeks with the participation of 25 、risiting researchers from: 
Colombia (息); Guatemala (2); Peru (3); Mex1co (3); Costa 鼓ica (30); 
Ecuador (2); Dominican Republic (2) an挂 Haiti (2). Seventeen of these 
professiona1s continued their training in the specia1ization phase in 
different disciplines , particularly in on-farm research and bean 
production syste臨s which were offered to 12 professionals. 

The advances achieved by the pro車ra耳 researchers in collaboration 
with national institutlons , with respect to production of improved lines 
垂efined more precisely the objectives and activities of these courses. 
The principa1 objective was the 是evelopment of management skil1s for 
these new promisin草 genetic 11nes , by carrying out experiments , 
particu工arly at the farm level. 

As in 19在3 ， this year's participants in courses held in Colombia , 
Peru and Pana血a received see垂 and the corresponding materlal to carry out 
trials of advanced lines in their respective work sites. Thus. the 
network of col1aborating technicians from the respective nationa1 progra盟
主s reinforce忌， a network which receives a8 a consequence of the course 
the responsibility not only of evaluating the new 1ines but a1so of 
makin草 them available to farmers. 

e 
i\chievements 
The efforts of the bean 治c1entif1c training at headquarters and in 

εhe different countries has: 

(1) Contributed to the develop臨終nt of scientific lea是e玄ship in 
the nationa工 institutions through support of research work for 
academic 是egrees such as PhD and MS degrees. This contribution 
guar.!翠綠tees continuity of the work and stimulates col1aborative 
and independent research. Figure 15 describes the evolution of 
this contribution. 
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(2) Transferellce and adaptation to lúcal s1tuations of a 
methodolo且y for the organizatioll 位nd conduct10n of intensive 
c.ourses on th綜 crop. Fo玄 example ， the Centro 目acional de 
Pesquìsa em Arroz e Feijao (CNYAF) 1n Brazil carrie泣 out th1s 
year the 111 cou,se on bean 古發悠悠arch a良性 production without the 
collaboration of C工AT. The repo玄ζ or this 工互1 course indicated 
that due to the experience acquìred from the first two cou玄ses ;J

this III course coul位 be carried ouζwi10h nationa工 resources

alor,e. Also , in Colombia , a regional lnstitutioll , the 
Corporacioll Autonoma Regional del Valle del Cauca (CVC) carrìes 
ou 1o with 1 ts own techniciar.怒 trained at C1AT trainin島

activíties suιh as bean production courses for mid-level 
technicians , with miniroum of support f宮。臨 ιIAT.

(3) Decent玄aHza tion of t主aining activities th主。u名h great能玄 support 
and a grea t:er nu祖be玄。f 1n-count主'j course念 This 18 closely 
interre1ated with the release of new varieties in the cou1itr1es 
s1則:e one of the principa工 obj ectíves of these èOt成bes 1s the 
recognition and availability of these new varieties. The 
nu阻her and quality of those profess1onals which have been 
previou怠工'j trained and the availabi1ity of a 草reat numbe主 of 
aud1otutorials have ma是e these cou玄鎧es possible. Figure16 an挂
τab工e 133 give the number of participa1its 1n these courses , the 
countries and location of these courses. 

(4) To sUP lJort the organ1zatíon and pro余Iction of 1n憫country
courses h浴vin在 an internat10nal character. 1n this sense , 
Costa R1ca a封建 Guatemala have haà successful experiences. 
Profess1onals p玄eviously traíned at ιIAT participate actively 
in the development of courses for the1r countries. 

(5) Evaluation of nurseries at the local level which fo笠merly w絃玄e

only evaluated at CIAT. Trainin島 ~n 品anagement of these 
nurseries has re悠悠lted 1n the se工ection of promising 惡ermplasm
in th終 1nit1a1 stagεs within a country. 

Tra1nim, a t CIAT 
至高~TIτshows the number of professionals trained and the 

man/months corresponding to each. A total of 72 profess1onals 
participat"d 1n trainin島 activities. At the country level , the 甘. S. A~ " 
11exico an是 Peru had the 起reatest r,umber of roanl亞onths of train1ng. 

τable 135 是escribes the situation for those professionals trn主ned by 
dlscipline and trainin且 cat結容。玄y. Six visitin且 resea玄chers carried out 
work for a PhD Ul>挂 th玄ee for an MS 晶。gr<.?c. 'l'raining was concentr (:t ted in 
phytopathology (1 02.5 man/moIl ths of a tota1 of 275). 1>< 0 主eworthy i平 the
e耳phasis given tù ol1-fa玄聽 rcsearch and bean cropping syste臨s (3 5. 之
man/months) ‘ For thc first tlme , 12 vis1ting resear<二hers concent玄ated
the1玄 work of seven weeks on the plannin臣 cxecution and analysis cf 
on-fa玄說 research. 
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I泣，一country courses 

ln addition to the XI 1ntensive multidisciplina宜y phase for bean 
producl:主cn 玄esearch ， in-countrj' courses wer c: carried (Jut in Colombia t 

Per芯 Guate說<11a ， Cuba an卓 Panama. A total of 102 profess10nals 
participated 1n these act1vities (Table 132).τhe course 1n Guate啞ala
had an 1nternat10na工 cha主acter since 18 professionals particlpate益主室。聽
Guatemala , three from CoβtιRica ， two fro現 Panama ， t"o from El Salva益。E
and two from Honduras. 

Table 133 shows th治 t support was given to a total of 20 in-country 
courses. 工n Colombill 11 courses were carried out 1n collaboration with 
the CVC. 

Ilorks扭乏主
Three workshops wer成 hel是 in 1984 with the part~cipation of 130 

persons. See Table 136. An important co臨ponent of these workshops was 
the field work which resulted in the in t:erchange of criterla on the 
selec t: ion of promising materials 1n the field. Two additional points on 
the workshop on the International Yield Trials in beans w紅 re (1) 
discus怨 10n on 主he standard 己.valuation system for beans; and (2) the 
discussion 0泣 plant 社evelop血ent stages. Th.. objective of the stand..rd 
evaluation syste聽 1s to un1fy the evaluation scaleb of the principle crop 
proble悠悠﹒ The evaluation systεm is th怒 。ne which the CIAT 器ean Pro革主am

wi11 use 1n all its international nurseries. 

Table 137 list悠 the vis1ting researchers trained by CI血T during 
1984 • 
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Table 132. In-country courses. 

Country Inst1tution No. of participaI三ts

Colo臨bia Fedecafe , CVC 14 
、

Peru INIPA 26 

Guatemala lCTA 28 

Cuba Ministry of Agriculture 20 

Panama IDI血P 14 

Subtotal....... 莓 .102

Colombia CIAT , 草工 intensive phase 25 

TOTAL ...... ........127 .. 

‘ 
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τable 133. List of in-country courses. 

Country Year Duration Participants Collaboratin島

(weeks) institutions 

Honduras 1979 3 30 Secretariat of National 

Resources 

Cuba 1980 1. 5 18 ~linistry of Agrlcu1tur臨

' Cuba 1981 2 24 Ministry of A息ricu1ture

Nicar是主gua 1981 2 l 會 草工DINRA

Peru 1981 2 27 INIPA 

Chi1e 1981 2 19 INI在

Cuba l雪82 2 26 Ministry of A革riculture

Brazil 1982 3 28 必ffiRAPA

Costa Rica 198之 2 27 貼G. F在C. Univ. of Costa 

Rica 

Guate為a1a 1982 2 25 ICT車. DIGES主

泣。ndura結 19惡2 2 2雪 Secretariat National 
帶 2主es。可rces

Cuba 1 會83 主 31 設inist玄Y of Agriculture 

Brazil 1 會83 3 26 EMBRAPA 

Co發ta Rica 1 會83 2 28 設主忌， FAO , llrdv. of 

Costa Rlca 

Dominican 

Repub l1c l 會83 2 2會 Secretariat of State for 

血griculture

說onduras 19串3 2 29 Secretarlat of Natural 
e Resources 

Peru 1984 2 之6 INIPA 

Guatemala l 會84 2 28 ICTA 

Cuba 1984 2 20 Ministry 0正 Agriculture

Panama 1984 2 14 IDIAP 
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an是〈囂。.)nu臨ber of prof悠悠悠lonalstrainlng category , country an忌Llst of professionals tralned by 
man/months (M/M) in 1984. 

134. Table 

visltor by special 主nvitation

A悠悠ociate PO絡tg玄aduate
stu這ent

市石 MI設

-
m盟M

-
u

泊
-
u

l
ω
c
i

一

a
ω
e
t
-

CLSEN 
一

-
m

v
ι
s
-
M
H
 

bmi

… 

mMmoum 
rmhw­owtmo 

t

削

m
H

d
4
削

v
u削

Country 

可wr血L

贅。 MI滋

Short Cour忽忽
D8-MU haz 

F

‘n
問

-h 
蕊?可降…Þ!/M No. 

2
6
5
5
4
8
8
3
0
7
1
4
4
2
9
9
6
2
7

再

1
7
9
2
4
5
5

............................ §
3
3
6
6
2
2
S
5
A
υ
0
0
5
0
3
2
3
5
Q
J
2
9
3
5
Q
J

電
J
3

I
L
e
i
-
-

句
，-
1

弓
，&
2
3
1
1

q
J
q
3
種
i
o
d
p
h
J
?
L

可
，
舟
，ι
、
i
R
J
-
n
乙
、
i

弓
，
可

-
1
4
7
'

，
“
叮
叮4
1
4
3
&
1
4

，
i
τ

主
布
，
-
z
i
z
i

0.9 2 

6.6 
1. 3 

3.0 

12.0 

15.7 

5 
l 

2 

1 

2 

8.9 
11. 2 

8.3 

5.9 
10.1 

10.3 

11. 2 

3 
2 

2 

2 
2 

3 

3 

6.2 

3.5 
1. 0 
3.9 
3.7 
9.5 

2.8 

12.1 
0.7 
3.9 
~.2 

9.4 
3.5 
3.5 

q 
叫

ll2itJ 

0.4 
14.9 
0.9 
3.9 
皂 .4

L 

工
，
句
，

i
l
3

會
i
z

且

1

品
，

A

內
j
h
1
&
唔
，
A

12 剛 l

有‘ p

3.U 
33.2 

:;.4 

9. 1 

l 

勾

主rgentlna

Brazil 
Chile 
Col Olr.biο 

Costa I毛主 ca

Cuba 
Dorni:ücan 
Ecuaà0γ 

E 工 Saìvn泣。Y

N (;uàl t::ùlald 
燈、d

c lìaiti 
l ， ür:Otlγμs 

f1exictl 
有!i cara息U3

Pananl<l 

Pcru 
lJ • ~ • t\. . 
:~e 1 gium 
\,l E'st GerrJ<ll ï. j 

iiolüiT~d 

'furkc、

KCl、 )"，(:-l

'fanzmti , 
{rt;之l~dR

Kwandù 
j ,urundi 

275 72 12.0 1 16.6 

, 

4 10.9 8 65.9 17 

e 

97.4 33 2岳 .23 

' 

45.0 (. TOTAl 

• 



• • • 可比

Table 135. Professiona1s tra1ned 11叫“ by country and training category，闊的叫“ profes悅。糊1s (單o. ) 

and man/months (M/M) in 1984. 

Discipline Visitor ~ spec1a1 invitatlon Vis1tor by 翁pecia1 invitation 

PhD MS Speciali- Short course Short Course Associate Postgraduate 

thesi為 the結15 zation participant student TOτA玉

No. 就1M No. 說/滋 No. M/M 自o. M/M No. M/M No. M/M No. M/M No. 到1M

晶磊rono輯y 5 15.5 2 10.6 7 26.1 

Economy 3 15.2 3 15.2 

Entot泣。10惡y 1 車 .6 2 8.8 2 0.9 5 18.4 

't、1d Bree4in$ 3 18.0 2 14.1 13 31.1 3 11.6 2 15.7 l 12.0 22 85.5 

Phytopatholo惡Y 是 10.1 1 5.2 5 15.3 

Phytophysiology 1 12.1 l 1.雪 2 14.0 

Seeds 1 12.1 l 3. 雪 2 16.0 

Microbio1ogy l 6.9 1 6.9 

Farm systcms 3 5.4 9 2會 .8 12 35.2 

Production 8 10. 會 $ 10.9 

Mana串ement

Genetic resourCeS 2 12.6 2 12.6 

Phytoviro1ogy 1 2.0 l 2.0 

TOTAL 6 45.6 3 26.2 33 97.7 17 66.0 串 10.9 4 16.6 1 12.0 7正 275 
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Table 137. List of visiting researchers trained in beans during 1 雪8再.

ARGENTINA 

1. Sal在a忌。Marcelo INTA Phytopathology 

2. Gargiu工o Carlos A. Est. Exp. Obispo Colombres Economics 

3. Zamudio N革stor Est. Exp. Obispo Colombres Breeding 

t# BRASIL 

再. Hartínez Sue1i IιPAR Entomolo島y

5. Yokoya阻a Massaru EMBRAPA Entomolo革Y

6. Sponchiado Baltazar 必1PASC Phytophysiology 

C草ILE

7. France Rene A • 工翠玉在 Phytopathology 

• COLO盟章玉在

在. Suárez Carlos E. 工CA Breeding 

9. Pu1i丑。 Jos聶1. ICA Production 

10. Andrade Gustavo CVC Production 

11. Beltr惡n Jor皂e A. CIAT Production 

12. 主.rrieta Juan }生. ICA Production 

13. Vallejo Raúl ICA Farm systems 

14. García 血lvaro ICA Farm syste誼紹- 15. Sierra Luis J. 工C在 Far臨 syste粗俗

16. Santacru忽 Diego CIAT Production 

COSTA RICA 

17. Bonilla Gonzalo U. de Costa Rica Phytopathology 

18. Gamboa Claudio U. de Costa Rica Production 
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19. Corella Jos吾 F. 書1in. de Ag玄ic. y Gana位ería Farl造 5yste報答

20. Hernán丑ez Germ磊n Con5ejo Nal. de producci6n Agronomy 

21. Montes Lu18 E是in. 甚e Agric. y Ganadería Far租 5yste甜S

CUBA 

22. 車arreiro Lorenzo Min. de Agricultura 主grono亞y

23. Faure Benito 終1n. de 主gricultura Breed主草草莓

1美. DOMI暫ICANA 、

24. Ram{rez Carlos J. S. de Estado de Agricultura Agronomy 

25. Ovie晶。 Fernando S. de Estado de Agricultura 主gronomy

2岳. Peña Matos Estela S. 桂e Estado de A皂ricultura Phytopatholo草Y

27. Morales 說ilton S. de Estado de Agricultura Phytovirolo惡Y

28. Guerrero Joa哇uín S. de Estado de Agricultura Production 

29. Flórez José M. S. de Estado de Agricultura Agronomy 

30. Mardnez Rafael S. de Estado de Agricultura Parm systems 

ECUADOR 、

31. Linzan Jo慈善 L. INIAP Agronomy 

32. Unda José R. INIAP Farm systems 

EL S血LVADOR

33. Garc莖a Carlos ~哇， CEN室主 Breeding 

.. 
GUATEMALA 

34. Viana Ruano Abelardo ICTA Economics 

35. Soto Juan J. ICTA Gen給毛主C resource 

management 

36. Miranda Oscar ICTA Parm systems 

37. E雇主ez Ovidio ICTA Farm systems 

38. Rodríguez ICTA Breeding 
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HAIτz 

39. Fils-脖Aime Marie Mona Ministerio de Agricultura Breedin臨

40. Previllon Gabrielle Ministerio de Agricultura Entomology 

HONDU哀AS

41. Echeverr莖a Jos噩 Min生 sterio Rec. Naturales Bree益ing

' MEXICO 

42. Gonz惡lez Carlos 1N正在 Breeding 

43. Sal1nas Rafael 1NIA Breeding 

4主. Garc主a ~是artha SINAP Genetic resou主ce

綠8na惡ement

45. Montes Roberto lNIA 章reeding

46. Rodríguez Mario INIA Breedi混在

47. Arcos Gerardo 1NIA Entomology 

48. Ledesma Luls 1NIA Breeding 

a 
NICA且在GUA

毒害， P惡re乞 Telva MIDI揖RA 軍reedin墓

PANAMA 

50. De García Rub矗n lDIAP Ag ronomy 

司，

PERU 

5 1. Guerra Luis 工盟主PA Phytophysiolo惡Y

52. Gui工len Dante 11望工PA 晶晶ronomy

53. Sandoval Alberto IV工TA Farm systems 

54. Bruno Heine José IVITA Breedin島

55. Ga且aría Mirihan IVITA Phytopathology 

56. Venero Roger IVIT血 Farm systems 
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5ï. Rojas E1mer 工VITA Farm systems 

ESTADOS UNIDOS 

58. Barkdo l1 Anne U. de Florida Microbiolo草Y

59. Kβrnegay Julía 日. de Corne l1 Entomology 

岳O. McElroy Jeffrey 扒拉e Corne l1 Bree且 ing

61. Dale \吾土lson U. de Ohio Seeds 

BELG主CA 、

62. Schmit Verónica U. Nacional de Gembloux Breedin缸

63. Lewinson Elizabeth U. Nacional de Gemb10ux Breedin酷

AL波紋翠玉在

64. Panse Axel U. Friedrich Wi1hem Breedln草

HOLANDA 
.. 

色 5. Van Rerpen Catharina U. de 習agenin華en Econo觀lcs

民JRQE工A

6位. Sakar Dogan 工nst Zarai Arastlrma Breeding 

草草當YA

也
67. Muchiri John話。賓主 Mlnisterio de A革ricultura Seeds 

T血NZANIA

忌器. Rwiza Elisaheth Taro Breed1n島

UGANDA 
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69. Oree 晶晶。s Minister主o de ιgricultura Bree謹ing

70. Sophy Musaana Mini級 terio de 在gricultura Breeding 

RWANDA 

71. Enoch Rubaduk.a Fund. Iya血ulemyeusar Breediτ19 

BURUND1 

' 72. 1si忌。re Nzimenya 1. S.A.B. U. Bree挂ing

嗶

e 

• 227 



2. Centra1 A且erica and the Caribbean 

The Swiss Deve10pment Corporation (SDC)-funded Centra1 A且erican
project continues to generate and transfer techno1ogy and train 
personne1 of nationa1 programs. lt stresses a co11aborative network 
among participating countries. The 1nteramerican 1nsti tute for 
Cooperation on Agricu1ture (11CA) and the 1nstituto de Ciencia y 
Tecno1ogía Ag ríco1a (1CTA) have continued to provide the 10gistic 
support for project operations , for the scientist 10cated in Costa Rica 
and the two scientists in Guatema1a , respective1y. 

Highlights of achievements in 1984. Du芷ing 1984 , a consu1tation 
meeting was he1d in Nicaragua during the PCCMCA meeting to coordinate 
research and training activities of the participating countries. Two 
workshops were he1d during the year , one in Costa Rica to review 
progress and prob1ems of on-farm research , and a second on the 
standardization of eva1uation for w官b b1ight. Two in-country courses 
were he1d , in Panama and Cuba. Participants from Guatema1a , E1 
Sa1vador , Honduras , Nicaragua , Costa Rica , Panama and the Dominican 
Rep心b1ic attended a regiona1 course in Guatema1a which was he1d in 
co11aboration with 1CTA. 

On-farm tria1s were extended which inc1uded cu1tura1 practices to 
increase and stabi1ize the yie1d of recent1y re1eased varieties. 
1mproved to1erance to web b1ight was observed in 1ines derived from some 
1ess to1erant parents which suggests transgressive segregation. Fo主 the

first time Azufrado and Canario 1ines were observed to be highly 
to1erant of the BGMV virus. Ear1iness and/or resistance to bacteria1 
b1ight , web b1ight , or 芷ust was found in b1ack BGMV to1erant 1ines. 

The adaptation nursery of red , b1ack and red-mott1ed grain types 
continued to provide materia1s superior to the new1y re1eased varieties. 
The nationa1 programs have estab1ished a uniform pre1iminary yie1d tria1 
per country in severa1 10cations. 

Large amounts of foundation seed of the new1y re1eased varieties 
were provided to the Dominican Repub1ic , Cuba and Costa Rica. 

Research activities Bean pod weevi1. 1n 1984 , the 1nternationa1 
Apion Nursery was p1anted in Mexico , E1 Sa1vador , Guatema1a and 
Ilonduras. Thirteen breeding 1ines (b1ack or red-seeded) >lere 
distributed , as we11 as promising germp1asm accessions of Hexican 
origin. The new breeding 1ines reprEsented modest gains both in 
resistance 1eve1s and adaptation. The b1ack-seeded 1ines APN 91 , 92 and 
93 were w官11 adapted and more resistant than either parent. These 
represent additiona1 evidence for transgressive segregation for 坐些E
resistance. 

Resistance was confirmed in 14 of the germplasm accessions 
identified last year as promising (Tab1e 138). Of these , G 3317 and G 
13614 are moderately well-adapted , and the latter has a com血ercia1 red 
grain type. 
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Many important commercial cultivars were also included in the 
nursery to evaluate known materials. All commercial cultivars were 
highly susceptible with the exception of Tamazulapa , which was known to 
be intermeàiately resistant. 工n 1984 , 1000 Mexican germplasm accessions 
were evaluated. 

Bean golden mosaic virus (Bm仰). In 1984 , early maturing black 
seeded lines selected in Guatemala were tested in on-farm trials. The 
most com祖on obj ection to the BGMV resistant ICTA varieties has been 
their lateness. The new lines were derived by backcrossing early lines 
with ICTA Tamazulapa. Most significant has been the identification of 
lines for the Caribbean with red-咀ottled seed and levels of toleraIlce 
comparable to ICTA-Quetzal • 

A limited number of F, families from interspecific 立﹒旦垃盟主呈 X
P. coccineus) crosses wereJscreened. One of these offered a good level 
of resistance , and may be incorporated into the b主eeding program. 

Several lines with Brazilian and Argentinian grain types were 
screened ih Guatemala. Of these 557 lines , several showed promising 
levels of resistaIlce. 

Collaboration increased this year with 1N1A in Sinaloa and 
Veracruz , Mexico. Lines from the Mexican breeding program were planted 
in Guatemala to compare BGMV reactions with those obtained in Mexico. 
Lines from Veracruz performed well while materials from Sinaloa were 
variable , due to poor adaptation. 

坐L主挂且主 This is the most important and destructive fungal 
disease of beans in Central A血erica for which an integrated control 
scheme is necessary in which varietal resistance plays an important 
role. And while Costa Rican scientists have recognized the superior 
resistance of the cultivars Porrillo 70 , Talamanca and Negro Huasteco 
81 , the resistance of a new breeding line , HT7716-CB (H8)-18-CM-M , was 
confirmed as superior to that of Porrillo 70. The new line yielded from 
51 to 93% more than Porrillo 70 under disease p主essure in different 
cultivation systems • 

Additionally , eight more promising lines were identified which seem 
superior to Porrillo 70. Lines and populations sent from C1AT were also 
screened and 20 families and 300 individual plants were selected. 
Outstanding were NADC 9413-16 , NHDC 9412-2 , HT 7687-1 , HT7700-1 , HT 
7694-6 , Esparza 17 , Esparza 20 and HT 7694-12. 

The 1nteruational Web Blight Nursery has provided valuable data for 
the selection of parents. 1ncreasing levels of resistance may be 
possible as several of the promising sources of resistance are unrelated 
genetically , and offer the possibility of recombining resistance genes. 

V1M , the 1nternational Web Blight Nursery. The VU! in 1984 with 
100 entries not only contained potentially tolerant parents but also 
contained advanced lines to be evaluated for tolerance and adaptation. 
Thirty entries were eliminated. The most tolerant entries were ICTA 
L-883-2M , RAB 34 , RAB 58 , RAB 64 , BAT 160 , BAT 1449 , DOR 198 , XAN 33 , 
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and XAl迫害O. 車11 of these were superior to Ta1amanca, Porri110 70 and 
Negro 說uasteco 81 , the tolerant checks. 

工n the VP (Preliminary Nurse芝y ， selections from the VA). two lines 
were highly tolerant NAG 12 and RAO 27 , which were a180 the two best 
in the 1983 VA (Adaptation Nursery). In the VA/84 many lines had 
exce11ent tolerance. Interesting1y , a蹄。ng the black lines a忌。ut half 
were pro草eny of co四mon bacteria1 b1ight reslstant 1in皂白. su草gesting that 
sou主Ces of Xanthomonas t01erance are contributing genes fo玄玄esistance

to web blight. 

Besides vari發ta1 tolerance other contr01 measures we主e 6tudie益 to

i訟prove a11 inte草rated contr01 scheme. 主 cheaper fungicide , Duter , 
worked a6 well as benomy1. Al曲， the association of 觀aize/beans 笠educed
the severity of the disease a8 we11 a8 by crop rotation with maize. 

contr01 of slug~. 1n some areas where heavy infestation銬。f 81ugs 
were observed , far輯.ers c1ean the fie1d previous to p1anting by removin喜
crop residues. Fa鈴脫rs open trenchs around the fie1通 and app1y an 
insectlcide such as Sevin or 在1drin.

The U6e of Sevin (車5 p.s) or Dipterex (80 p.s.) in a co誼mercia1
益。sage sprayed during the night has produced efficient control when the 
presence of the s1ugs was detected opportune1y. 

cook1ng qual1 ty. Most natlonal progra血s ana1yze cooking qua11ty at 
some point 1n the process of varleta1 release , althou在h cook1ng qua1ity 
16 not an important selectlon criterion. However. Rojo 70 1n 草l

Sa1vador i6 an e芷ception. Rojo 70 was adopted as a variety in 1970 , and 
was wide1y 法ccepted by farm發rs for its h1gh yie1d potentia1 , but 1n 
recent years 主t has been rejected because of 10n草 cooking t1me. A 6ma11 
project has been inltiated to i當prove the quality of Rojo 70 through 
crossing w1th the co11aboration of 1幫'CAP and the Un1versity of Costa 
Rica. 

adaptation Nursery. The Adaptation Nursery has been receive是 by

nationa1 programs with more enthusiasm than any other nursery 
distribute壘起Y CIA宜. due to the wide 喜enetic variability offer終d ， and 
the improved seed color of red grain types. The pr1油ary purpose of the 
Adaptation Nursery 1s an agronomic eva1uation of a 1arge number of 
breedin草 lines 1n a s1mple , unrep1icated nursery. 1n the 1984 V蟲
nurserie益. 145 black-seeded l1nes were d1stributed to Costa Rica , El 
Sa1vado玄 and Guate訟618. The red-seeded nursery with 220 new entries was 
dístributed to Costa Rica , Nlcaragua , Hondura俗 E1 Sa1vador and 
Guatemala. 

Data from the Adaptation Nursery lnc1ude a yie1d estlmate , a6 we11 
as react10n to the important diseases - web bli在ht ， BGMV , a級d rust. 1n 
Guate訟.81a ， which has an active crossing progra詣， the ιdaptation Nursery 
1s most工y a source of parental mater1al inste8d of new va玄ietieS.

The adaptation nurser1es 留ith mottled grain types have prov1ded new 
adapted mater1als with co臨mercial grain size , shape and color for the 
Dom1nican Repub1ic , Haiti , Cuba and Panama. 
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Freli盟inary Nursery. In the annual meetin語。f the PCCMCA 
(Cooperative Central 孟晶erícan P宜。gra啞 for the Impro句ement of Food 
Crops). nat10nal program partic1pants develope垂 a sche翩。f follow吋p
testing for lines selected from the Adaptation Nursery. It 18 not 
possible nor necessari1y desirable to implement a uníform testing scheme 
1n a11 countries but most programs emp10y some var1ation of the 
Pre11minary Nursery , which 1s a simple nationa1 program version of the 
Adaptat10n Nursery p1anted in the various reg主ons of each country prior 
to yield trials. The nursery 1s unifo玄m within each country but not 
between countr1es. The Prelí誼inary 揖ur移ery 18 norma11y p1anted in three 
or four sites in each country , with two repetit10ns per s1te. One row 
p10ts are USe是 and yiel這 1s e8t主mate忌，

N1cara且也a and 誼onduras have beιn particular1y succes終ful in do1ng 
pre1iminaryτrials. In Honduras. four 1ines from 1983 are being tested 
1n large "confirmation p1ots" 1n E1 Paraiso Province. This represents 
more rapid progress than expected. 

' 

工n Costa R1ca , web blight res1stance is the overr1d1ng factor in 
the select10n of materials for a忌、Tanced testing. Two lines are 
prom1s111g for their resistance: 器在.G 12 (b1翁ck) and R主o 27 (red). 

znvesti直at主ons 1n the "Tapa益。" plantin島 syste祖 Prel1臨1nary results 
have sug惡ested that improved var1eties 臨ight 1ncrease y1elds 1n th1s 
planting system, in which farmers scatter seed in ta11 weed紛 and chop 
these down to form a mulch. 

Studies wete in1tiated to deve10p a methodology for evaluating 
genotypes 1n the "tapado" system. Criollo var1etíes 毛，ere 草enera1ly
better a通apted and more co臨petit1ve with weeds and more rust resistant 
than the improved bush beans. These fi室主din草s in是1cate tha笠， 1t 給ay be 
useful to experit濃ent with 1器，prove是 cl1油ib111暮 beam器， which are 聽ore

a草草ressive than bush bea悠悠﹒

• 

1s tapad。in e也ergenceseedlil克思that The studies a1so revealed 
poor , frequently around 50克.

Se1ection of Crosses with National Progra血S

During 1984 , nat1ona1 pro在ram breede主s became more 1nvolved ill the 
plaηnillg of crosses to be made in CIAT. Efforts were made to plant and 
se1ect F ~ populations in every country. 年t present. the programs in 
Guate臨a1紋~ E主 Salva益。r an這 Costa R1ca have a臨ple experience in selecting 
in se惡re草atlng populatio悠悠，

P1ann1ng and 

• 

onfw t10 

Techno10gy Transfer 

From CIAT to nation曲1 pro民ram唱﹒ The nat10nal programs continued 
rece1ve trainíng in the selection of superior germplasm , 
participation 1n workshops or regional meet: in草綠. the establishment 
on-far現 trials. and 1n-country or regional courses. 

3. 

CIAT to the 
adaptat圭on

sent from 
progenie怠，

nurseries were 
and a是vanced

Duri綠草 the year , seve宜a1

玄egion which ínc1uded early 
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nurserles , VE宮， and specific nurseries for bean golden mosalc V1rU8 
(BGMV) , web blig悅， angular leaf spot ，在您能控峙 anthracno帥 rust ~ 
common bacteria1 blight and Apion. During the year , 36 set鈞。f the 
lnternational Bean Yield and Adaptation Nurseries (IBYAN) , bush and 
c11mbing types , were distributed in Central America. On1y requested 
nurseries are distributed) on-far日 trlals were established 1n Costa 
Rica , Guatemala and Honduras using pro觀主必in起 new lines , in comblnat10n 
wlth different cultural practices , and cropping systems. 

The 1ncrease in the capabillty of the national p玄。gra盟s to 混ana鑫e

and select 草ermpla劉濤 frot也 early generations 祖ade it possible to plant 
large number8 of Fo , F L , etc. prol且enie8 to select 1n 8it紹 for
;d;~;atl~~--;:;d -îoc;r pr.o1，'le:S~-' r;;~;;~--number --o.f--~ro闊的 planned
speciflcally wlth each country were planted. 

A血。n血 nat10nal programs. Nurser1es. 血 substantia1 incresse in 
the number of 1oca1 yie1d nurseries (VINA且) were planted. 

A total of 67 VICAR (Vivero Centrosmericano 已e Adsptaciõn y 
Rendi血泊位0) 間間位ies were 俗成ribut紛紛 Mexi∞， Guat剖扭扭，踐。也是ur帥，

E1 Salvs忌。笠， 其icara草包a ， Costa 畏ics ， the Dominican Republic , Cuba an是
Puerto 說ico. The VICAR 1nc1uded the best materials of the lBYA豆豆， VIM 
an垂 VINAR of esch country. The best re甚 1ines were X在草曾告，草AT 1217 and 
BAT 144雪， anð the best black 1ines were ICTA 81-岳品， 工CTA ♀ 1-31 ， ICTA L 
883-2-1哇， and XAN 87 , and XAN 93 from CIAT (Tab1es 139-144). 

A品ronomy - On Farm Trials 

Dominican Republic. The on-farm trials planted in several 
locations revealed the superiority of the lines DO-198 and BAT 1412 over 
the local vsrleties Pompa益。ur Ch終ca ， Jose Beta , anð Constanza. The 
1ines yielde這研泣的血 unde重 hi惡h pressure of the whltefly 主迋豆豆生呈
trlale毛主rodes. The trlals 1nclu挂ed che盟主 cal weed control and 
ferti1ization co血paris唱ns.τhe use of che訟ical control 1玄lcreased yields 
by 25葉 and fertilization by 25%. The new lines yiel社ed 10-25% better 
than the 10cal varieties. The two lines being increased will be 
released in 1985. (see Tables 145 -147). 

On欄fann tria1s were a180 planted 1n Costa Rlca lncluding some 1n 
the "tapado system". ln Guatem治1a and Honduras , the number of trials 
were 8ubstantis1y increased. 

seed 羽毛!ltiplicstion. The pr田ject has helped the national progra祖S
increase seed for the national and re草iona1 nurseries and for pro目ising
lines. 

τrainimt. Scientists fro盟 Mexico ， Guate觀ala. 主1 Salvador , 
Rondurã訂了lcarag閥， Costa Rl峙， Panama , Cuba , Dominic恥1 Repub1ic and 
祖ait1 participated either at CIAT headquarters or 1n Central Amer1ca 
bean courses or specia1ized training . 

1n“ country courses were or在anized in Cuba , Panama and Guatemall這­
The 1atter was of a regiona1 character , and was carried out 1n 
collaboration with the Guate也a1an national pro草ram. Around 100 
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participants attended these courses which emphasize益 technology t玄an級主er
and on-farm research. 

from 。nestu這 ie!忌，Two candidates for 混.Sc. cont1nued their graduate 
E1 Sa1vador and one from Guatema1a. 

The project sponsored visits of nationa1 pro惡1'a租 scientist發 to

other countries to exchange know1edge , to standardi發e methodology and 
eval也ation scales. Emphasis was 島1、，en to the fo110wing reg10na1 
projects 經拉盒，臨的，的d web bli惡ht.

A nationa1 workshop was he1d 1n Costa R1ca to the rev1ew progress 
and prob1ems 1n on-farm researcb carried out during the past two yea言紛.
Most of the participants indicated tbat the on-farm trials in the 
Zele益。n re臨ion helped in the rapid adoption of the new va玄ieties by 
farmers. Rowever , they agree垂 to make the trlal翁必i祖p1er and smal1e言，
and increase their number . 

., 

的tandardlze tbe to A regional workshop waS a180 he1d 1n Costa Rica 
sc雞1e to eva1uate mater1a1s for web b1igbt. 

Ee益1ona1 coordinat1on meeting. Durin事 the PCCMCA meetin耳 he1拉圭a

Managua. 單icaragua ， Apri1 30-May 4 , a meetin.島 took p1ace with the 
coordinators of theτ1ationa1 p室。在rams invo1ved 1n the project. 10 
additlon , the nationa1 sclentists , members of the CIAT staff , the 
projèct scienti翁主絡， and a representative of SDC attended the meeting. 
Re轟1ona1 research act1vities were diacussed taki綠草 1nto account the 
comparative advantag澤s offered by each country. The need for additiona1 
germp1a學揖 from CIAT; for traioing or econo祖1c impact studies were 
discussed. A sim11sr meeting was held with tbe coordinators dur1ng the 
Internatlona1 Tria1 留'orkshop ， at CIAT mainly to discuss the f1nancing of 
some projects with regiona1 lmpact • 

• 

A substsntia1 lmprovement in the work re1ationsh1ps with the 
dlfferent Title XII projects occurred during the year. particu1ar1y ln 
Guat:e揖a1a ， Honduras. and Dominlcan Republic. The coordlnator and a C工主τ
breeder participated 1n several planning meet1ngs with the Universit1es 
of Nebraska, Puerto Rico and Corne11 as we11 a8 1n fie1d work, reviewing 
tbe materia1s p1anted iu the U. S. A. and Puerto Rico by the nationa1 
p芷G草rams from these 1nstitutions. 
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室able 138. Access10ns of germplasm of Hel<ican ori皂in with resistance to the bean pod 
鴨evil，紹說n 盟主旦旦主﹒

Acc忿ssion

number 
Identif1cation % grain 

鈕盟盟主

這

6033屆2

03313 
03317 
03324 
03325 
03336 
03315 
03530 
03578 
03585 
04397 
08142 
13602 
1361毒

。5896

A較las Ca11entes 晶。

Puebla B嘲I
Puebla 22 
Puebla 36 

Puebla 36-1 
Puebla 4事

Puebla 14旬在Z
Zacatecas 58 
Ridal窮。 4已在
你且也retero 21 

Tlaxcala 76 
主題ar1110 169 

Pinto 
De Celays_ 

Bayo MeX:;: 
Ta臨azulapa-

的W
J
A
且
可
句
，bq
J
t
u可
n
u
o
o
t
u旬
，
q
q
J
ζ
O

勻
，

n
o
u
o
n
v
，
且
可

q
3
q
L
q
3

句
，
必
舟
，
如
，
“
呵
呵

3

句
，
伽q
4
q
J
q
J

句
3

吟
、d
q
L
侃
"
J
弓
，

a Susceptible variety 
b Variety with 1nter阻俗社iate resistance 
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空able 13章， VICAR (red-seeded) 1983在. Su回nary of average y1elcls 1n kg/ha , standard 
deviations , coefficients of variat1on , m1n1咽un s1gn1ficant d1fferences at the 
.05 level and relationship 1n percenta息。 y1eld over Rojo de Seda. 

Nica宮agua El Salvador Hondura翁 Costa R1ca Z 
Identi f1cation Sn.Franc1sco V1l1a E.E.F.B. Perez over 

Carazo San Andres del Valle Ahumada Alajuela Zeledon X Rojo 
de 
Seda 

Coricib1 1941 594 2331 2747 1768 1676 173 1872 38 
Chorotega 1504 480 2303 2625 203岳 1551 213 1785 31 
Revolucion 81 1867 1156 1663 1883 1797 2103 151 1770 30 

c吶a a Revoluc1on 79 l也56 569 2233 23會立 1583 21會§ 187 17惡習 30 
BAT 789 1724 388 209學 2243 l警告§ 1839 133 1722 27 
Acacias 4 1487 523 1729 1875 2322 1770 136 1640 21 
Dor 1 己4 1220 255 1985 2101 1會岳$ 2049 216 1632 20 
Centa halco 1225 串 1岳 1會89 21會主 1471 1880 213 1631 20 
詛ueta玄 985 4在1 2022 2110 192岳 2072 178 1622 19 
Local Checks 1439 11岳 1 1岳告主 1769 1574 1956 147 1608 18 
註on拉克lras 46 話61 音色§ 1580 1801 2204 1555 191 1516 11 
Rojo de Se心 9草草 在會岳 1主04 1503 2。在9 1569 138 1360 

巨龍 13會0.75 648.78 191 1.83 2103.83 1885.25 1850.75 173.00 
s = 103.57 184.5會 448.83 513.55 283.16 123.38 39.33 
cv % = 7.45 2話.主5 23.47 24.42 15.01 6.67 22.74 
DMS.05 = 175.3串 312.58 7岳0.06 869.65 479.51 208.94 66.62 



Table 140. VICAR (red-seeded) 1984/A. Summary of average yields 1n Kg/ha. 已tandar晶
dev1ation!品. coefficlents of varlatio犯. D.M.S at .05 and percentage ylel社
over Za激。芷ano.

Guate臨ala El Salvador Hon是uras % over 
1dentificat1on Jutiapa Cuyuta San 蟲a社re的 Ahuachapan 其氣祖orano X Zamorano 

R終voluciõn 22在8 1135 181惡 1641 1606 1690 114 
Xan 90 1826 1070 155毒 1807 1899 1631 107 
Honduras 46 2034 1402 1738 15串串 1356 1624 106 
Bat l Z1 7 1932 1185 14事5 176立 1430 1561 98 
Centa 1za1co 213屆 1137 1754 1449 1099 1515 92 
Loca工 check 214再 867 1762 1780 會93 1509 91 

單 Acac1as 4 183位 82會 1599 1641 1556 14事2 話9

BAT 1449 175有 870 1380 1383 1735 1再立存 80 
BAT 789 1會益。 107會 1509 1180 1391 1424 80 
Revolucion 79 i會43 惡毒7 1700 12曾在 1236 1404 78 
Coroblcl 2053 1041 1216 126告 1100 1334 69 
Huetar 1814 聽85 1316 i在20 1246 1336 69 
Xan 33 1294 359 車 12 1387 2060 1182 50 
Mcd 257 1709 3日 524 會78 714 791 
ZalI也rano 1599 227 323 959 839 789 

芷 1895 855 1361 1425 1340 
s 高09 1昏昏 .2 122 359 180 
cv% 21. 6 1 會 .4 15.5 之5.2 立1. 0

DMS .05 682 95.9 122.3 20惡 161. 6 

• e ' ' 
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Table 141. VICAR (black再seeded) 1983ι Su說起正主玄y 01 制學τage yields in kgJ旬， standard 丘eviations ， coeficlents of v晶rlation ，
minl臨UliI gi且nificant differences 是t the .05 level and perc世nta皂e y1 酷 ld Qver the local ch梧 cks.

Nicara藍ua Honduras Costa Rica 
Sn.Fr品nci品co Villa Perez 五 .E.F.B. % OVER 

Identificnllon Cara :t.o Jutiapa tenan草仔 $品n ALLdres del vaJlc Ahumada L.cledon Alajuela X LüCAL CHECKS 

ICTA TAI'AWLAPA 16ú9 1924 1448 759 主041 1577 2(\1 1572 1339 26 

TALM\AN CA 14 之二 2101 1365 10告。 143♀ 1918 245 i毛毛毛 1377 24 

D 1 毛主 31 1; + Ç(lHP.I 1 1827 1882 1398 527 1486 1472 320 1584 1312 18 

flRlH這ιA 1644 1556 1353 815 1744 1184 立雪雪 1615 工27岳 15 

PûRR工LW SIKn:TJCO 1865 1惡68 1345 776 1191 1320 278 1545 1231 14 

制 EGRO HU ASlëCO 息 I (D[!,s) 1601 18ïl 1415 608 1467 1431 249 1452 1262 13 

D145 114 + CO~~. 1 3/4 l也忠告 1683 1330 774 138世 1413 309 1679 1247 12 

t吋除:.:: co琵PUESTO 1 1 為 93 1821 1198 710 1390 1420 27為 1535 1230 10 

D145 1/2φCOMP. 1 1/2 1501 1!187 117 主 5日6 1387 1422 305 1589 1221 1日

ICTA QUE'τZAL 1499 1423 12毛 3 669 1717 1244 300 1625 1215 9 

lCTA 81-6令 1233 1567 1098 605 1610 1479 263 1536 1173 5 

τURTURfALllA間 1 1359 1931 1198 808 1130 1183 199 1311 1139 2 

ICA PIJAO 16會4 1760 事 18 4色拉 1220 1347 163 1484 1130 

iCτA JUTIAPAN 1345 1506 1062 556 149晶 1399 236 133宮 1117 

LOCAJ. CHECKS 1651 13也9 1803 253 1407 1182 377 1110 1114 

CEN'l'A TAZU滋AL 1806 1354 803 581 1300 1169 241 1544 1 日嘗嘗

x 1563.43 1有56 擔位。 l 之59.69 647.60 1462.0日 1384.89 266.48 1毛事7.70

s 18會 .87 2日 9. 晶 169.70 179.6會 4晶7.72 2雪3. 單5 82.46 155 電 29

cv丈 12.14 1ι 愉 39 13.47 27.75 31.00 21. 21 30.95 i缸 .37

DMS.05 轉 316.56 349.46 183.0會 3日0.00 779.83 合 89.93 137.55 258.91 



恕。。

• 

Table 142. 豆豆豆是旦 (black偏seeded) 主音83B. Summary of the avera惡e yields in k耳Iha ， standard devlatlo1峙，
coefflcients of variation , D.M.S. at the .05 level and percentage yleld over local checks. 

Identificat10n 

主CτA L 81-岳主

ICA PIJAO 

COMP. 1 

ICTA TAMA2UL蟲封底

ICTA QUETZAL 

ICτA L 81咀26

PORRILLO SINTET工CO

XAN 112 

BRUNCA 

蠶豆，GRO HUASτECO 81 

TURR工ALBA 1 

CENTA TAZUMAL 

主必可 87

TALAMANCA 

ICτA JUτ1AP血N

LOCAL CHECK 

芷

s 
CV% 

B吾1S .05 

看，

Gatemala 
Jutiapa 

2570 

25事8

2210 

2664 

24串串

251屆

2231 

2345 

2品86

2104 

2508 

1900 

2328 

215再

1790 

2043 

2309 

308 

13 你 3

178.0 

Honduras 
San.Fco.del Valle 

1537 

1247 

1276 

1314 

1141 

1308 

1347 

1159 

1380 

1052 

1236 

1175 

978 

897 

1187 

1015 

1203 

244 

20.3 

也07.2

' 

Nicaragua 
Carazo 

1150 

1882 

2182 

1昏昏告

1978 

1779 

1983 

1987 

1552 

2170 

1566 

2212 

1747 

1725 

1547 

1在23

1816 

232.6 

12.8 

舟。在 .3

x 

1952 

1909 

188會

1882 

1869 

1868 

1854 

1830 

180晶

1775 

1770 

1729 

1684 

1592 

1508 

1再會4

If 

% Over 
local checks 

31 

28 

26 

26 

21 

18 

24 

13 

21 

19 

18 
1 岳

13 

6 
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Table 143. 圭亞笠 (black-seeded) 1984在 Su幽ary of average yi叫你 in kg/ha. Standard deviatioD , coefficient 
。 f var1ation , D.l哇 .S. and percentage y1eld over local controls. 

工卓ent1flcatlon
a u vd 

a-u 2A-pb 

糊
-

a
也

G-p 
yd 

Z
血

。
-
a

是

-
a

是

F

",
mmM 

1
&
叫L
u

amc β
b
m
a
 

-
訟

,
4-LU 智

u
m
A給

como aMm rma 
M
M自
r

dumnuw n-m o-a mmmqLH 

x 囂。ver local checks 

ICTA L 883-2刪'M 2093 998 1097 1688 1469 41 

ICTA 81前31 2648 977 871 1273 1442 39 

XA封 87 1851 1172 932 16曾聽 1413 36 

TALA波在NC主 2也51 B岳3 918 1390 1毒。6 35 

ICTA 81-64 20位。 1052 1007 主毒04 1381 33 

ICTA TA恥ZUL.生l'A 2208 1056 1006 118再 1364 31 

ICTA QUETZAL 2098 會35 1079 1186 1325 27 

BAT 450 1863 1057 101在 1313 1312 26 
這 XA膜的 1767 1049 912 1448 1294 24 

XAN 112 267會 642 1038 788 1287 24 

1直EGRO HUASTECO 2197 833 953 1028 1253 20 

BRUNCA 20吾吾 5會2 984 1256 1225 18 

E血T 163岳 1798 892 7雪。 1353 1208 16 

PO說:RILLO SINTETICO 2207 主76 749 972 1151 11 

TURRIALBA 1 185轟 521 812 1150 1084 4 

LOCAL CHEC芷 1964 637 846 713 1040 

X 2113 860 會51 1240 

s 487.9 267.2 116.6 407.6 

CV% 23.0 31.0 12.27 32.8 

D!是S .05 459.4 154.3 67. 35 235.3 



Table 14再. Average yields of beans 1n k墨Iha at 14% mo1stura content in on-farm varietal trials 主n
relay with mai犯e on five locations in the agra玄1an refor盟 area of the Pacific coast 1n 
Guatemala. with CITA 848. 

Avera矗e yields of 3 replication紛 /Treatment
Treatment 1社entlficatlon Rosarlo Calderln Montañlta Caball。 Santa X % ovar 

81anco Fe control 

會 ICTA 81明53 1355 1820 1710 1202 112有 1442 89 
15 BAT 450 141昏 1796 1565 1175 1165 1423 87 
3 IC宮A Quetzal 1274 1517 1388 1278 1309 1353 77 

12 ICTA 883-2司M 1121 1614 171會 1108 1047 1322 73 
6 lCTA 81月拉再 975 1益。6 12串串 1093 974 1187 56 
8 ICTA 81-31 75會 1681 1291 1070 924 1145 50 

恥急, 5 Brunca 12晶3 16也5 1221 889 533 110已 45 
1毒 ICTA 81嫻4 895 1493 1224 911 877 1080 42 

2 ICTA Tamazulapa 108雪 1308 998 918 1069 107臨 41 
1 Negro Huasteco 1089 13虫。 1034 855 852 104毒 37 

10 X血N 93 955 1256 量87 952 1062 1043 37 
4 Talamanca 9♀§ 1343 924 會09 929 1020 34 

13 ßAT 1636 813 1368 10吾 1 1031 773 1009 32 
16 Turrialba 1 705 1176 會23 1028 事。5 947 24 
11 Porrillo Sint星t1co (Control) 529 880 972 663 77自 763 
? XAN 112 313 658 372 482 428 450 -41 

X 971 1409 1167 會73 921 1088 

Combined analysis DMS = 166.75會

C.V. 組 2岳 .54
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Tablt: 1的也的社rage yielð諒印 kg/ha of an on-farm varietal trial con恥lcted in six loc益tions
in 乞he Doruin1cau Republic 10 1983/84. 

Avera藍e yield in k島 /h晶晶虹 15克燼。isture content 
San Cristobal Sn. Juan de la 鈍， Z 

ldentìfication Loc. 1 Loc. 2 Quir1gua Loc 企 i Loc. 2 HOCA over 
control 

DO哀 214 2209 803 1230 981 2045 560 1305 1。在

BAT 1232 2283 751 1165 車93 1串串? 701 12車自 100 • DOR 211 1671 7串串 1051 昌先6 1763 621 1122 76 
BAT 1412 2062 417 1007 803 1674 293 1 日43 63 
BAT 1也 13 1874 373 1165 729 1519 545 1034 62 
DOR 198 1610 480 990 844 1760 4車主 1028 61 
JOSE BETA(co伯笠 ro1 1) 1884 260 881 745 1552 530 事 75 53 
拍鈍PADOUR(control 2) 1753 388 978 580 1209 497 900 41 
BAT 1369 1 句 76 公主2 873 742 1546 297 89毛 40 
co封ST投iZA (contτ自 1) 1557 341 485 365 761 322 638 

喝，

Table 14話. Su甜mary of 甜甜lp froE East plots i發 two locations in tbe Do怒之給can

Republic. Yields- expresse岳 in kg/ha , 1 會83/84.

Location 
Percenta皂e Yield 

工dentification Higuey MAO over control 

DOR 198 1831 1005 l在 18 25% 
BAT 1412 1垂74 904 12辜會 14% 
DOR 211 1250 12占3 124岳 10% 
DOR 214 116在 1273 1218 7. 岳主

POMPADOU說 1464 800 1132 

SR F草b 1582 1388 1485 40克

SR FA 1376 1208 12會2 22% 
SA FR 1553 863 1208 14% 
SA FA (T.A.) 1398 723 1060 

嗶

a Síze of plot話晶。om2.

b SR Chemical contro工 of weeds 
SA = Manual control of weeds 
FR = Fertilization according to analysis 
FA Farmers- 主ertilization re草ime
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Table 147. Results of a de甜onstratlon plot 1n Constanza , 
the Dominican Republlc , 工會84.

Identificatlon kg/ha % y1eld over control 

BAT 1412 2.834 56% 
DOR 1會8 22岳7 25% 
PC 50 2442 35% 
Pompadour (1 57) 1808 
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Specific advanced breedin車 主ínes and 念念gregating populations of 
crosses made at C 工AT are 是eveloped for Brazil. The objective in receiv圭ng
the segregatin草 populations 18 to increase breedínl草 efficiency to obtain 
lines adapted to B玄azilian condition的﹒

Durin藍 1984 the fo11owing nurseries arrived at CNPAF 
幫eb bli串ht nursery 1983 100 entries 
Anthracnose nursery 127 entries 
Bacterial blight resistant sources 21 entries 
Fusarium resistant sources 3 entrie紹

嗶 B1acrophomina resistant sources 3 entrles 
Al1種aterials entered the CAM throu草h CENARGEN • 
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Joint bree垂主純真 pro;ect • 主 letter of understandin草 to formulize and 
improve the exi穆ting col1aboratlon between CNPAF ar這是 CIAT has been 
elaborated wherein the objective and modus operandi of the joint breedi我Z
project is described. The two institutions w主 11 輯eet at every crossing 
cycle to discuss and plan the upcoming cr08ses. The evaluations wil1 be 
carrie忌。明t in 草razil. CIAT wil1 do back up work w1th the ro唱E主ne

screeníng for most 是iseases. Advanced breeding lines of CNP主F 激ay be sent 
to CIAT for the routine tests mentione是 above.

Germplas臨 Evaluations in Brazil 

CAM at IAPA且-IRATI!PR 1983. In September 1警車3 ， 4 ,058 line結 were 
tested in lRATI!PR. Al1 CIAT entr1es (873 法dvanced breed1ng lines) were 
include益 CNPAF ， IAPAR and CIAT scíenti諮 ts evaluate是 the nur悠eries 1n 
No吋e油ber 1學83. The second evaluation was 是one only by C琵PAF and 1λF蟲亞

發cienti的 ts. The results have been co器piled and are available. Ou t of 873 
CI主T advanced bree是ing lines tested , 274 entries ranked from resistant to 
lnter祖e是íate to anthracnose under field conditions. From these 274 , lines 
180 were wel1-adapted and 120 lines met the Brazilian seed color 
requirement怠These becat濃綠 the basic stock for the EPR 1985 - 1雪86 • • 
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CK鼓 at 1且P主R-lRATI!PR 1984. The we忌 blight ar這是 the anthracnose 
resistant materials were eva1uated at C品M in 198毒 These 艷aterials ， the 
segregating pop叫lations for 是isease proj ect函 an是 CI這F主F breeding lines , 
totaling 8串6 material巷， were sent to lRATI!PR for anthracnose testíng. The 
outstanding materials from CAM lRATI!PR will again be teste是 in VENDO 
NOVA!ES in 1985. 

EPR (Ensaio Preliminar de Rendimento) of the 暫BERN (National Bean 
Evaluation an挂 Reco血血en是ation Network). 

EPR 1 警車3 - 1984 , results. The first cycle of the EPR 1983/84 was 
conclu垂e益 Out of 67 sets of experi震 ents shippe逞， 27 data sets were 
reporterl. A great number of experi紛ents we主e lost rlue to irre草ular

rainfall. Lo結治es 電!ue to rlisease or i羽sect problems were not reporterl. The 
results are presented in Table 148 through 150 for creamωsee社e逞， Tab1e 151 
to 153 for black翩seeded and Table 154 for red帥seede社 lines. Without 
disease pressure , materials with hi串hest yie1d potential wi11 prevail and 
if the resistant lines are lower yielding they will be eliminated. This 
was the case with the b1ack-seeded materia1s tested in southern Brazi1. 
The 10 best varieties shown 主n Table 151 were those with resistance to 
anthracnos怒， whereas the 10 best varieties 皂ra暫n i位 the 怠。utheast of Brazil 
(such as i治 the State of Ri。這e Janeiro , Espirítu Santo and Minas Gerais) 
(Table 152) are not necessarily resi發tant to the disease (ICA Pijao , PV 嘗嘗
到， PV 299 N). 

On1y a few re是 línes entered Brazíl during 1 會84 ， but some 1ines 
outyielded the Carioca check (Table 154) , 

Most of the state institutiona1 scientists se1ected 10 to 20 
outstand1n草 lines fro四 the EPR for their state tr i.als. The frequency of 
outstandin惡 materia1s within the 20 best of the EPR is g1ven in Table 155 
for crea觀 an挂 black-see挂ed types , respectively. 

EPR 1 會85 - 1 會86. The second series of EPR started its 甚至.stributio明
in 話。vember 1984 for the wet season. The co哩pos1tion of the 鎧aterials of 
this EPR i8 given in Table 156. All CI直T 工ines which entered the EPR have 
been tested for their P-efficiency , before EPR selecti且n. Out of 126 
materials tested , eight with a cream co1or , eight blacks and eight 
red岫colore社 entries were classif1ed as efficient in using of low 80i1 
phosphorus (Tab1e 157). 

Re且iona1 tr主alf，. Traditionally , the state institutions conduct 
tria1s on1y within the state's bor這ers. 在owever ， during the two year發 of
the EPR testing it was observe垂 that there 1s a nee是 to test the 
outstandin草 materia1s within a homogeneou發 a草rocl1r袋atic re藍iOI室， beyond 
state borders. The first of such regio氓a1 trials was started in the 
northeast of Brazi1 with participation of EPAB底， EPEAL and Uepae ARACAJU. 
CNPAF will coordinate and prov1de the experimenta1 mater1als in the sam必
way as for the EPR. The tria1s wil1 run for two years but the best 
訟aterials from the fir錫 t year will be immediate1y tested in farmers­
field路 With this newly proposed syste置~ new 曲ater1als can be re1eased 
within fou玄 years.

Release益 varieti忿忿峰之3室主n其 1981L 主fter three years of testin囂， the 
state institution of Bahia (EP，泌的 rel綿綿d one cream-seeded 臨aterial ，
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for seed wi11 be ava主 lable。 f basic About 50 tons (EMP 86). called EPABA 1 
the release. 

and abo位主 70 tons of (A 2會5)主說GOPA (Golas) release甚至MGOPA 201 Ouro 
basic See是 is avai1ab1e. 

PE5AGRO of Rio de Janeiro release挂 four new varleties. The fourth 1s 
the one that wa8 re1eased in Esplritu Santo , as Capixaba Precoce (BAT 
3041). The other three varieties are: Xodo = Bat 58 , Grande Rio 騙 Bat 873 , 
and Ipanema = Bat 904. 

After re1easing two black variet1es two years ago) EPAMIG (Minas 
Ge堂a1s) re1eased two cream-seeded varieties; Fortuna 18會5 and Ricomig 1896 
(BAT 1岳o and Bat 332 , respectively). 

jbiizjjtjtidi--

主主工 these rel傘sse挂 主主.nes enteτed Brsz1工 th室。ugh the IBYAN for 1976 
until 1981 , except E險惡6 an垂直 295. These two ca祖e to Brazil through 
CENARGEN after vi忽 iting scientists f1ni諮hed their 6-8 輯onths of training at 
CIAT. 

唔

Special Nurseries 

Bean golden mosaic virus (BG除1) • BGMV causes severe 10sses 1n the 
southern states of 島razil such as in Parana , the southern part of Minas 
Gera主S ， Sao Paulo anð 話sto Grosso do 5u1. In the second semester 
(safrinha) ",hen soya beans reach 訟aturity the white fl主es 體主在rste to the 
surroundin皂 bean fi舊車主哇怒 圭nfectin草 the b忽ans. 交hen the 主nfect10n 18 early , 
BG被V can ðest玄oy the crop. 

A BGMV work8hop wa8 held between March 26 snd 且pr11 3 , 1984 with the 
participstion of 1再給cientists from several countr1es (Guatemala , Mexico , 
Brazil and Colombia). The objective8 of the meeting were 

(1) To collect bssic informstion on BGMV from seversl countries 
that have similar problems. 
To forrn a team consisting of severa1 disciplines to deve10p 
vi必1e strategies for BGMV resistance breeding. 

嗶

nurseries 
In a11 

planted. 

(2) 

The first part of the ",orkshop ",as dedicated to visiting the 
prep乏這re是 in IAPAR Londrina , EPAMIG Uberaba and C苦PAF Rio Verde. 
three sites , 667 sðvsnced bree晶 ing lines of the BF被V projects were 

summarized as f0110W8: to look 
BGMV resistance , especia11y 
host plants of viru怨; and to 

The results of the meeting can be 
for alternatives to breeding for the 
cultural prsctices; to do a survey of the 
study the ep主demiology of the ",hite fly. 

' 

Eacterial bl主ght nurserγ at PESAGRO in Ca激發08 / RJ. Durin惡 the ",et 
sea銬。n planting about 25 至是vance是 bree是 1n惡 lines resistant to bacterial 
bli車ht were teste是 for their 益主sease reaction an謹 yiel這種 Table 158 shows 
the 10 best lines of the nursery. The results su草草est that l1nes with a 
reasonable level of resistsnce tend to yield 10w. 芷~~ 87 snd XAN 148with 
good ðisesse res1stance yielde吐 close to the susceptible checks , R10 Tibaji 
and Moruna. 
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Ero唱車ht tolerant nurseries 發t IPA in Belem 益。 Sao Francisco 1 P在 The
northeast of Braz主1 i8 prone to 拉宮。唱ght dur圭亞里 the g玄owth period of beans. 
主t IPA priority i8 placed on screening 閉ateria工s resistant to water stress. 
Two different eχperi挽ents were conducted in 1982 , one with water stress 30 
days after ge主mination and the other at flowering. The results shown in 
Table 159 and 160 su草草est that stress at different growth stages gives 
挂ifferent results. 

preliminary Yield Trials at EMPASC - Chapeco 1 SC , 1983/84 In 
1982 , EMPASC had received many m崎terlals from C1AT similar to those of the 
EPR. Therefore , EMPASC did not participate in the first series of EPR 
during 1983/84. 

The black-seeded materials did not contaln advanced breeding lines .. 
that significantly outperfor血ed the local check , Rio Tibaji. On the othe玄
hand , the cream-seeded lines such as A 329. 血 266 ， A 140 and A 176 yielded 
significantly higher than the check Carioca (官able 161). 

zntercroppin藍 色eans with 訟aize co室主是ucted bv E近C主P主 in Venda 苦ova
f 琴手 Twenty eight advanced bree挂in草 lines with 在rowth habits 1 王B. 11王a
and II IB were interc玄opped with ma1ze an過 in the follo習in草 semester were 
relayed. The 扭扭lts of these 泣。nreplicated trials 主s shown 主n Ta忌 1e 162. 
Some outstanding mater圭als such as A 33車， 在 2惡毒， 車AT 429 yielde是 well in 
intercroppin草 as well as in the relay syste瓢，

Intercroppin車 beans with su草arcane conducted by PESAGRO in Campos 
i是J. Sugarcane i8 the main product of the northern part of the State 
Rio 社e Jane1ro. For at least a 2-3 磁onths period the space between the 
5!正在 arcane rows 1s not properly used. PESAGRO conducted a series of 
experiments in a ratoon fielιTable 163 shows the results of the 
experiments conducted in tw旬 locatio明s. Lines such as ICTA Quetzal and PV 
99 N gave an average yield above 再00 kg/ha. 
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Tab 1. 14息， τhe 10 be戀 t crea澈帽seeded advanced br告cding line話. their co頭路。n checks and local checks tested in the EPR in 

north司East of Brazi1 (1983刪 1984).

E.'!EPA AEAGOINHA (PB) UNIV.FED.DA BAHIA-CRUZ EPABA/1PIEA 他的 EPABA , 1RA\)甘ARA(區的 Em侃侃， LINRARES 忱的
DASALHAs (BA) 

Identification Yield Identific .t主 tion Yiel這 Identificatiol1 Yield Identification Yield ldent 主fícation Yield 
kg/ha kg/ha kg/ha kgtIha kg/ha 

Aùvanced Breedlng: Lin臨g

1. A 352 1275 l. CARIOCA 80 1峙。 7 1.在 351 1600 1. A 359 805 1. A 322 2273 
2.AROA越A 80 955 2.A 301 1577 2.1PA CULT. 會245 1500 2.A 282 65雪 2.BA'τ731 2187 
3.CENA 164 952 3.IPA CULT. 5400 1470 3 除 MUL.V.ROXA 品為 7 3.IPA CULT.6191 635 3.A 244 2125 
4.A 2車 1 933 4.A 281 1366 4.A 244 1450 4.A 2晶晶 位 27 4.A 294 2123 
5.BAT 336 串 71 5.IPA刪 1341 5.A 2串 1 1433 5.AROA1'lA 601 5.A 359 1988 
6.CA且IOCA 80 862 6.A 357 1339 6.RICO PARDO 846 1417 6.A 351 583 6.A 364 1984 
7.A 295 778 7 “ BAT 731 1307 7.EMP. 117 1417 7.A 338 559 7.CAR lOCA 80 會 76

息 .A 247 768 8.A 249 1265 8.BAT 731 13為 7 8.MD 會 3 548 8.A 2普拉 1908 
v 亨 .IPA CULT.4211 762 9.M成. VAR.ROXA 1208 9. TPA CUJ.T .61會 13屆 7 9.MO 71 5的 9.A 295 18位 7

::; 10.Þ紛 71 752 1O .BAT 332 11會2 1O .A 242 135位 1O .A 160 537 10.A 358 約3

Common Che(:ks 

1. IPA 74嘲 19 5忌。 U 11 119囂 U H 1067 tI " 645 科書 1278

立 .CAR工OCA 552" 11 369 H 11 1233 If 11 30賢 n 11 1544 
3.ROSTNHA G2 738" " 5會7 軒 u 467 n tI 394 11 l' 1240 
4.PARANA叫 1 347 U 11 77有" I! 917 u n 337 n n 1720 

Local Checks 

l. a 557 I. IPA 74ω19 972 1.PITOCO 817 a 5也 3 a 119串
2.a 675 2.IPA 74.巴巴巴巴 19 串56 2.RIN DO PORCO 1183 a 439 a 1538 
3.a 490 3.IPA 74-19 888 3.SANTA ROSA 0 526 a 1537 
4.0 3岳5 4.IPA 7也-1 型 1198 4.FAVINH且 1417 a 417 a 1 再也2

MEAN (倪。.) 544 串7岳 1045 299 1481 
L S D 5% 379 571 2毛 7 513 
CV (%) 36 ,0 41 ,o 27 ,5 32 , 1 17 , 7 

a 
Identificatíon not 'teported 
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Tabl. 149. The 10 b創刊 cream-see品制J advance挂 breedin草工ines ， their common checks and local checks tested in the EPR (lOxlO 
lattice.) in 芝he ceI可 tral west rog1011 of Braz i1 (1983間 1984).

EPAMIG “ VICOSA (MG) CNPAl'削 GOIANIA ((;0) C誼PAl' - GOI州IA 仰的 ~抄AER - BQDOQUE1詞A (MT) 的lPAER - TERENOS (MT) 
Identification Yiel是 Identification Yield Identification Yi.ld 主dentificat10n Yle1d I 過ent1fication Yíel垂

kg/ha k話Iha kg/ha kg/ha kg/ha 

Advanced Breeding Lines 

1. 1PA 1 2084 IPA CULT .1055 3岳會3 IPA CULT. 1055 3也 33 JALO EEP 55島 1450 A 212 1158 
2.A 246 1944 IPA CULT. 5400 3423 lPA 1 3117 IPA CULT. 1044 1352 A 268 1046 
3.A 377 1939 A 358 3364 A 史事4 2903 A 2嘗4 1272 A 248 1011 
4.1PA CULT.6097 192事 部1P.89 3307 A 246 2867 在 294 1205 A 354 99cl 
5.JPA CULT.I055 1 型 18 A 2串2 327串 EMP 1l 7 2742 A 296 1192 IPA C甘LT. 1055 942 
6.A 286 1884 BAT 731 32毛3 A 295 2725 VE時1ELHO 11惡也 IPA CULT. 6047 915 
7.A 62 1876 A 286 3232 A 主40 26事? BAT 332 10會5 MD71 901 
8.A 35串 1872 A 351 319串 1P直 CULT. 2633 A 245 1 日83 A73 8會9

9.A 288 1806 A 281 3182 BAT 160 2625 A 2串 1 1060 BAT 731 846 
10.EMP. 8會 1803 CENA 164 3147 A377 2608 A 35喜 1014 A 250 849 

Common Checks 

l. 1PA 74-19 1479 " " 2602 " " 1625 " 量， 677 .. '穹 812 
2.CARIOCA 121晶 ,. .. 2558 " .. 2637 " " 55會 " " 814 
3.ROS1NHA C2 88毛 " " 2098 g費 " 1447 " .. 232 " .. 963 
4.PARANA 1515 '。 賽， 2372 孽， E 軍 1530 " " 434 " " 905 

Localαlecks 

1. a 112聶 LPM 10023 22再告 LPM 10047 1311 CARIOCA 422 CARIOCA 車。9

2. a 1465 LPM 10045 1557 LPM 10027 17疇。 CARNAVAL 854 CARNAVAL 663 
3. a 1126 LPM 10047 2227 LPM 10045 1 的 17 ROSADO 207 ROSADO 901 
4 愉 a 1436 LPM 10027 1877 LP自 10025 1850 PARDINHO 396 PARDI軒在。 1033 

約州 (n.) 1375 2467 1曹雪7 669 643 
L S D 5% 487 1336 882 2雪7 243 
CV (%) 1 囂， 1 27 , 6 22 , 6 22 , 6 23 , 3 

a Identif :Lcâtion not reported . 
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TABLE 150. The two best cream-seeded advanced breeding lines , their 

common checks and local checks tested in the EPR ( 10x10 

lattice) in the south Brazil (1982-1984). 

EUE MARINGA (PR) UEPAE/DOURADOS (MS) 

Identification 

1. MD 93 
2. IPA CULT. 1055 
3. A 281 
4. IPA CULT. 6191 
5. A 244 
6. A 282 
7. A 250 
8. BAT 336 
9. A 354 

10. IPA CULT. 6097 

1. a 
2. a 
3. a 
4. a 

1. RIO VERMELHO 
2. CARIOCA 
3. PAU DE FERRO 
4. CNF 0061 

MEAN 徊。)

L S D 5% 
CV (%) 

Yield 
kg/ha 

Identification 

Advanced Breeding Lines 
1044 IPA CULT. 1055 
1013 A 268 

946 A 281 
943 A 255 
918 IPA CULT. 7310 
849 IPA CULT. 1055 
834 BAT 332 
833 IPA 1 
823 MD 93 
818 A 245 

Common Checks 
447 a 
690 a 
368 a 
321 a 

Local Checks 
112 CARIOCA 
676 CARIOCA 
210 CARIOCA 

92 CARIOCA 

538 
358 

33 , 6 

a Identification not reported 

249 

Yield 
kg/ha 

2583 
2560 
2487 
2447 
2447 
2413 
2450 
2377 
2300 
2293 

1680 

1653 
1693 

1813 
2173 
2250 
2130 



TABLE 15 1. The 10 best black-see謹ed advance這 breeding line恕， their co訟臨的1 checks and local checks tested in 
EPR in the south Brazil (1983巴1984).

ldentification Yiel挂 Identification Yield 主dentification Yie1d 
kg/ha kg/ha kg/ha 

Advanced Breedi瓷缸 Lines

1. BAT 1554 1733 VERMELHO 2073 BA'τ1554 2083 
2. BAT 429 1583 BAT 1470 19是: BAT 1470 1脅。。

3. BAT 1647 1566 b包 64 1925 BAT 16品? 1883 
4. RAI 78 1500 B且T 1647 1872 BAT 451 1817 
5. RAI 79 141岳 B血T 67 1850 主 226 1817 
6. EMP 60 1400 ICA PIJAO 1821 CORNELL 49242 1800 
7. BAT 67 1400 C詞F 0121 1816 PV 嘗嘗臨 1800 
串. RAI 77 1350 A 222 1820 CNF 0145 1783 

"海 會. PARANA-1 1283 BAT 451 1095 A 227 1767 
10. B血T 431 1267 CORl草草LL 49242 1 位 82 EEP 710/75 1750 

COllllllon Checks 
1. RIO TIBAGI 567 1302 1267 
2. CARIOCA 733 1326 1品50

3. ROSINHA G2 617 877 1117 
4. RICO P在RDO 896 617 1234 2050 

local Checks 
1. lfl混血。訟f 會。。 n " 1116 雪運 tt 1417 
2. n 817 .. " 1695 " " 1667 
3. " 783 " " 1152 " " 1530 
4. " 700 " .. 1494 n " 1483 

ME主N (n O
) 會 12 1341 1475 

L S D 5軍 494 564 374 
cv (%) 27.6 2 1.岳 13.0 

• 11/ tf " 
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τable 152. τhe 10 be發全 black see社ed advanced breeding lines , their common checks and local checks te浴室ed in the 
EPR in southeast Brazil (1983司 1984) • 

EPAMIG - VICOSA 約G) EMCAPA , CONC.DE CASTELLO (ES) PESAGR口， CA.'1POS (RJ) PESAGRO , CAMPOS (RJ) 

Identificatlon yiel社 Identification yield 工dentification yie1d Identif1cation yield 
kgfha k草Iha kgfha 

Advanced Bree.是 ing Lines 

1. BAT 5主9 2309 VERHELI!O 20岳7 E且T 16毛7 1095 BAT 429 1541 
2. CNF 015在 2135 EHP 60 1883 PV 299N 995 BLACK TUR.SOUP 1482 
3. BAT 431 2122 A 227 1883 CNt"-0141 會3位 CNF 0115 1440 
4. PV 害虫草 2027 lCA PIJAO 1850 CNF胎。 115 會25 VERHELHO 1427 
5. 罩在T 148 1905 BAT 451 1835 ICTAQUETZAL 900 C揖F 0121 1416 
6. BAT 1191 1835 CNF 0122 1808 A 202 脅。G EF 33 1401 
7. EMP 84 1823 紛紛 84 1800 說D 64 841 BAT 10忌。 1373 
8. MD 64 1755 RICO 23 1732 CNF-0122 833 BAT 148 1365 
9. RAI 78 1晶 92 I'U 9這N 1716 CNF咽0144 串08 RAI 79 1355 

'10. RIO TIBAGI 1678 A 236 1708 CNF咀0145 800 RAI 78 1344 

Co棚。n Checks 

1. R10 TlBAGI 167串 " " 1367 " 實， 532 " " 1218 
2. CA說IOCA 1397 " " 1267 

，電

響， 755 " " 134位
3. ROSI揖HA G2 847 " " 950 " " 375 " " 1355 
4. RICO PARDü 896 1460 " " 1700 

言，

雪， 180 " " 1471 

Loca1 Checks 

1. a 1387 CAl! I JíABA PREC. 1665 BAT 5串 1088 MORU抽A 1013 
2. a 1400 PJTOCO 1409 57051 825 BAT 5車 1224 
3. a 1174 tGUACU 1758 HORUNA 793 B且T 3。這 1396 
4. a 1198 RTO TTBAGI 1741 C 3689 PN2 , 1 7會7 51051 955 

MEA謂徊。) 1443 142毛 535 1131 
L S D 5% 587 422 381 506 
CV (%) 20.8 14.8 35.8 22.8 
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TABLE 153. The 10 best black咖see是ed advanced-breeding lines , their common checks and local checks 
tested in EPR in the central Western part of B堂azil (1983 - 1984). 

CNPAF - GOIANIA 心的
Identification Yield 

kg/ha 

n
v目

phvm 
穹
U
M
m

n
u
w叫

紹
一

削
-

A
…m 

pz <
U-VLM也

叫C Yield 
kg/ha 

ADV血NCED BREEDING L1割草$

1. BAT 1647 
2. BAT 431 
3. BAT 427 
在. ICTAQUEτZ主L

5. PV 99N 
6. E絞P 84 
7. BAτ1191 
8. CNF-0178 
9 國 CNF-0173
10. 設ICO 23 

291再

2草書4

2725 
2722 
2盛會4

2541 
2378 
2371 
2368 
2339 

RAI72 
P當 99N

EEP 527 /75 
BAT 有2雪

RAI 71 
E車工 70 
BAT 1060 
ICTAQUETZAL 
BAT 67 
A 210 

COMMO揖 CHECKS

1. RIO TIB且GI
2. CARIOC蟲
3. ROSINHA G2 
4. RICO PARDO 8會6

16且5

1763 
1012 
2147 

" " 
" " 
電 2 " 
" " 

LOC血L CHECKS 

1. LPM 00628 
2. LP謎。0264

3. LPM 00159 
4. LPM 00565 

1844 
1972 
2305 
2位26

CE留在 164 
ICA COL 10103 
A 295 
AY50 

階級妝。)

L S D 5% 
CV (克)

1784 
7在3

21 , 3 

3105 
2735 
2567 
立在02

2233 
2192 
2162 
2142 
2137 
2105 

2062 
1912 
140 

1885 

1913 
1332 
2065 
1777 

175會

543 
15.7 

• • " 
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Table 154. The 10 best re挂-seeded advanced-breeding lines , their common checks and local checks teste這 in EPR 
in the center 日est of Brazil (19串3恥1984).

C習F主F - GOIANIA (GO) 泌1GOPA 叫車NAPOLIS (GO) EMGOPA 如絨APOLIS 仰的

Identification Y主eld Identification Yield Identification Yield 
k起Iha kg/ha kg/ha 

ADVANCED BREEDING LINES 

1. B蟲T 1458 2817 LPM 30068 2077 LPM 300岳8 1613 
2. XAN 37 2533 LPM 10092 2055 LPM 10033 1612 
3. XAN 57 2轟轟3 BAT 1550 1943 E主T 1512 1503 
4. LPM 10092 2333 LPM 10089 1763 LPM 10100 1490 
5. BAT 614 2283 LPM 1034惡 1725 ROXAO RG 1477 
6. LPM 10033 2183 BAT 1458 1710 LPM 10103 141主7

7. LPM 30068 2158 LPM 1003再 1655 BAT 363 1435 
8. BAT 1510 1908 C拉宮 。168 1583 轟轟82 1品。3

9. BAT 258 1883 B主，T 363 1578 C器F 0168 1395 
:、這& 19.LFM3位。13 1883 BAT 晶14 1550 LPM 10069 1298 

COM謎。茁 CHECKS

1. IPA 74-19 1317 " .. 12囂。 1542 
2. CARIOCA 1960 .. .. 1555 

書， .. 1212 
3. ROSI謂對A G2 會。。 事， " 740 

書畫

" 715 
4. RICO P轟RDO 896 2667 " " 1407 " " 1348 

LOC主.L CHECKS 

1. CNF-OI05 992 EMGOPA 201 13再7 E逃GOPA 201 993 
2. C詞F-0009 1228 C暫F-0013 885 AX 50 1087 
3. CNF恥0051 1233 CARIOCA 1013 IPA-1 1443 
再. CNF喲。013 串串8 PARAI立在 1 1038 PARAN屁巴1 1328 

師在對(泣。) 1515 1270 550 
L S D 5% 727 511 505 
CV (主) 24.5 20.5 22. 會

….'叫“斜 ，戶呵呵叫叫 “.. .吋



Table 155. Frequency of a是vanced bree是主ng lines found w1thin the best 
entr1es of the EPR 1雪83-1984.

Frequency 

9x §還E 7x 6x 5x 

Cream-seeded (15 念主pts)

A 281 主 294 A 295 A 338 
A 286 車 282 A 2品?
IPA 1 A 245 在 255

IPA cult. 1055 BAT 332 A 351 
軍車T 731 EMP 117 
IPAcult 6097 MD71 
IPAcult 6191 MD 93 

Black-seeded (9 expts). 

EMP 84 B在T 再 31 MD6是

車AT 67 器AT 1647 

254 
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in the 84-86 EPR. The origin of materials 156. Table 

Total Red Cream Black Institution 

81 27 19 35 CNPAF 1. 

26 25 1 IPA 2. 

9 2 7 ESAL 3. 

4 4 VICOSA 4. 
e 

1 1 CENA 5. 

5 5 習ISCONSINUNIV. 6. 

76 11 38 27 CIAT 7. 

202 品。哩。72 τotal tested lines 

1惡5 革5 Co祖徑。n checks 

12 4 4 4 Local checks 
嘻

230 

25雪

49 100 81 TOTAL 

看

• 



Table 157. Avera草e yield of outstanding lines under P stress and non-
stress conditions 1n CNPAF - Goiania. 

Yield kgl在a
Identification 

Without stress p“ Stress Response 

C玄ea租 Seeded 1. A 275 2893 1523 11 ,4 
2. 82 PVI主Z 1771 2型46 1414 12 ,8 
3. 82 PVMX 1637 2128 1376 唔， 3

4. 車2 PVBZ 1758 2217 1325 5 ，會

5. 82 PVBZ 1785 25雪3 1300 10 ,8 .. 
6. 82 PVBZ 1901 2698 1245 11 ,7 
7. 82 PVBZ 1743 1803 1145 5 ,5 
囂，但 PVMX 1638 214串 1141 章， 4

Checks CARIOC主 2433 13車7 8 , 7 
CARIOCA 8日 2571 1106 12 ,2 
MEAN (n = 40) 2146 918 1日， 0

Black Seeded 1. NAG 24 3155 150惡 13 ,7 
2. DOR 218 2450 1358 10 , 1 
3. 82 B VAJ.可 38 25雪9 1317 10 ,7 
4. 揖G 52 1882 1280 5 ，。
5. BAT 1060 2141 12吾吾 7 ， 1 空
6. NAG 37 2346 126岳 9 ，。
7. A 230 26車? 1251 12 ，。 .. 
息. 暫且G 24 2510 1222 10 ,7 

Checks RIO TIBAGI 306雪 1141 13 ,8 
PRETO 132 2517 1274 10 ,4 
夜里直N (n 缸 43) 2466 1149 11 ,4 

Red Seeded 1. 82 PVBZ 1736 2551 1334 10 , 1 
2. 82 B VAR. 112 2341 1137 10 , 1 
3. 82 B V血R. 178 2387 1077 1 告， 9

4. 82 B V，蟲說. 179 282串 1028 15 ,0 
5. RAO 23 2425 982 12 ，。
6. RAO 26 2349 919 11 ，事
7. 82 PVBZ 1838 2229 904 11 ,8 .. 
8. 82 PVBZ 1839 2061 880 9 ,8 

Checks B在T 41 2313 1022 1 昏，喜

CNF 10 1841 691 9 ,6 
MEA.'! (n = 43) 1會5會 787 9 ,8 

256 • 
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Table 158. The 10 best lines 1n ter誼S of disease severity and yield 
performance fro誼 bacterial bli惡ht nursery conducted 色y

PESAGRO Campos. RJ 1984. 

ldentification Disease a Yield 
score (kg/ha) 

1. XAN 40 2 , 0 663 
2. x車到 41 2 , 1 500 
3. XAN 113 2 , 2 561 
4. XAN 87 2 , 6 822 
5. XAN 1 串串 2 , 7 835 
6. X主N 115 3 , 2 400 
7. Porril1o 3.3 975 
車. BAT 116 3 , 3 376 
9. X主N 93 3.3 6再4

10. BAT 1惡毒 7 3 , 5 802 

CHECKS 

Moruno 4 , 2 969 
BAT 58 4 , 2 505 
RIO TIBAGI 4 , 2 844 
CAPlXABA PRECOCE 4.3 804 
PV 99N 毒， 3 警告會

Mean (n = 25) 3 , 6 696 
L S D 5克 0 ,99 504 
CV (草〉 9 19 

a 
1 = resistant; 5 = susceptible 

257 



Table 15事Outstandin窮 lines of 50 entries in the drought tolerance 
nurseries tested under non喻stre發s and water stress at 30 
days after germination , conducted by IPA - Belem Sao 
Francisco 1 警車2.

Yiel是 kg/ha

工dentification Non“ stress Water stress at 30 Average 
電lays after germination yield 

1. 單AT 85 2會 10 2312 主革 11

2. BAT 18 2再 75 21 會G 2332 
3. BAT 518 2525 2175 2350 
是. BAT 128 2507 2118 2212 
5. IPA L 5155 2262 2110 2186 
6. IP主 L 會214 2537 2022 2280 
7. EMP 17 2422 1975 21 會8

8. G 5694 2122 1972 20再7

9. BAT 247 2207 19巷。 2084 

C誼ECKS

1.工PA 5 21哩。 1962 2076 
2. IPA 74峙 19 1775 2032 1 會告在

3. IPA 1 

Mean (n = 50) 2200 1813 2006 

Yield range 2910叫 191再 2312“ 1612 

25轟

• 

• 

• 

• 
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Table 160. Outstan社主ng lines of 50 entrie治 in the drought tolerance 
nurseries tested under nonstress an是 water 怒 t玄ess at 
flowering time conducte益 by IPA - Belem Sao Francisco 1982. 

ldentification 

1. 
2. 
3. 
主-

5. 
忌，
7. 
8. 
9. 

10. 

BAT 14串

BAT 117 
BAT 128 
IPA L 9111 
IPA L 4066 
BAT 18 
IPA L 9150 
IPA L 1055 
IPA L 7012 
lPA L 9103 

CHECKS 

IPA 
lPA 
IPA 

Mean 

5 
74-19 
l 

(n - 5日〉

Yiel是 range 

Nonstress 

22串串

3035 
2307 
2090 
2572 
2476 
1875 
2422 
2382 
2535 

2190 
1775 
22惡。

2200 

1403也3035

259 

Yiel社 kg/ha

Water stress 
at flowerin直

642 
595 
514 
502 
488 
4串串

484 
再79

462 
461 

508 
311 
262 

334 

110-642 

Average 
yield 

1465 
1815 
1410 
1296 
1530 
1481 
117會

1450 
1 主 22
1主98

1347 
1043 
1271 

已



Table 161. Pre至1由inary yiel是 trials conducted by 
EMPASC - Chapeco/SC. 1983/惡4.

Identification Yield kg/ha 

Black-seeded 
B血.T 1岳41 2261 
EMPASC 201 2249 
EMP 60 2036 
里教P 84 2086 
BAT 1060 2081 
BAT 108 2022 
BAT 1432 2012 

Mean (綠繼 19) 1950 

Checks 

Rio Tibagi 2104 

Turrialba 4 1948 

Cream倫see是ed

A 329 2811 
A 266 2335 
主 140 2238 
A 116 2225 
主 59 2158 
A 73 1917 
A 338 l 雪 12

A 163 1860 
EMP 86 1801 

Mean (n = 14) 1959 

Check 
一

Carioca 1 惡毒3

lóO 

• 

司，

• 

• 



re1ay with maize 
Espiritu Santo 

Outstanding lines lntercropped and in 
conducte挂 in by EMGAPA in Venda Nova , 
1983/84. 

Table 162. ' 

出豆豆
Maize 

-G 
?
￡

n
 

e-a e--e v
d自V
e
h叫2
u

a-可
4
-

aZR RWO 
…M a c -­

哀
。
扎

了
1

,
L …

削

74 

尪企里
Maize Identification 

50孽。

4825 
在650
52藍5

4150 
是325

3860 

仇
O
A
U

E
《
υ

勻
，
一

司
，
'
，
站
"
，

，
斗
角
3

1345 
1320 
1305 
1160 
1108 
1085 
1080 
1070 
1070 
1055 

在 294

且 382

BAT 1432 
且 277

BAT 429 
A 286 
A 338 
車 372

CNF 0119 
EMP 84 

3860 
4325 
4280 
2720 
3320 
2525 
4150 
3970 
2625 
2400 

475 
460 
420 
410 
400 

忌。。
385 
385 
37主

370 

A 33惡a
主 286

A 210 
SPj 3 
A 266 
SPj 6 
車主T 429 
EMP 串串
PRETO 20-34 
VE誼EZUELA 35085 

1. 
2. 
3. 
4. 
5. 
岳.

7 息

息.

9. 
10 . 

• 

Check終

4700 1320 If ，電

4700 CAPlXABA PRECOCE 4會G

5610 935 If If 5610 300 VITORIA 

4375 1085 4375 440 RICO P血RDO 896 • 
in both cropping syste認S.

261 

a Under1ined materials were good 
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Table 163. Beans inte玄croppe是 w1th ratoon sugarcane 1n two locations 
at PESAGRO-Campos/RJ. 1983. 

主dentif主cation
am h-a ',

-l p
益
。

k-c 
…dE 
• 

• d…r 
z
-
臣

,
-A 

ε
巴
巴
拉
…

V
J翩
。

--l 
AU-pe n-e 

a
也
勻
，
“

叫
O

n
自P
U

OE ，
主
­

bL­aum cmz oz τ
-之
守
ι

Average 
yiel通

PV 99N 505 400 452 
Icta Quetzal 543 356 450 
MD 晶晶 440 415 427 
Moruna 再20 380 400 ' Rio Tiba在1 158 320 239 
E主T 90忌 356 317 336 
Porrillo Sintetico 332 325 328 
車AT 58 375 250 312 
51051 296 310 303 
BAT 873 273 318 295 
Costa Rica 303 24位 271 
EMP 8是 258 283 270 
RAI 78 235 300 267 
DOR 62 348 180 2在6

BAT 304 313 215 24岳

Colombia PN2-1 298 225 2岳 1

Jamapa 242 270 256 
M 6會 /60 245 265 255 • 
主verage 330 298 314 

L S D 5% 199 18雪

CV (克) 22 25 

• 

262 • 
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4. Peru 

The C1AT re惡1ona1 project to promote agricultural research and 
extension of beans in Peru has been functionin在 for 18 months. 
Project activities continued to 忽upport the 這evelopment of regional 
皂rain legu詣e programs in 16 CIPA centers (Centros de Investi草acion y 
Promocion Agropecuaria) of a total of 18 with which the 1怨怨tituto

Nacional de Investigacion y Promocion Agropecuar圭a (IN1PA) works 主n

Peru. 

This past year a 8pecial effort has been made to organize work 
groups of researchers and extensionists in each CIPA to annual1y plan 
and review each of the projects oriented toward the 801ution of a 
specif1c problem. It WaS a180 possible to better define the 
production prob1ems which confront the three principal a串roecologica1
regions of Peru-the coast , the sierra , an桂 the jun草1e.

On the coast the factors which 當'ost affect bean production are: 
root ro帥， water stress , the bean common mo峭的社rus (BC~的，間鈍，
the leaf miner and nematodes. 主泣 the sierra region , the factors which 
are particu1ar1y incident on production are those critica1 diseases 
known as 主scochyta leaf spot , anthracnose , and ha10 b1i惡ht. 1n the 
jungle (the hum1d trop1cs) the most problemat1c 是isease 18 web blight , 
together with the problem of a1uminum toxicity 1n the 9011s • 

The e9tablish回ent of these prior1t1es has not only affected the 
1ntensity the bean crosses in Peru and 1n C1AT but a1so the st也是Y of 
忽必藍regating populations wh主ch in the 阻id-term wil1 make po約sible the 
deve10pment of more productive and eff1cie紋t varieties than the loca1 
cultivars. 

The eva1uation of advanced bean populations has produce吐 high1y

prom1sing lines in diverse regions of Peru , and basic seed 18 being 
mult1plied of these future new var1eties • 

工 Genera1 Activities 
A. 1nternal Reviews for the eva1uation and p1annin皂 of

research-extensio泊 projects

According to the progra鹽 laid out in 1983 , 28 workshops were 
organi揣進 and carried out with the participation of 15 豆豆豆 research

centers. For the first time , the re愁。archers and extensionists of 
each food 1e皂祖祖e program at the nat10nal level , an，斐1yze在 and discusse岳
重ogether the主r working activ1ties. Furthermore , the resu1ts of these 
discussions and the future plans were recorded in a document. 

B. 0rgan1zat1on and coordination of the "II工 Annnal Meeting of 
the 工NIPA 誼ational Food Legume Pro且ram in Peru" 

This meeting was held fro訟。ctober 1-3 last year w主 th the 
participation of scient主 sts from the 16 CIPA's. Here , the principal 
resu1t怨怨說d advances of 1983-8也 were analyze社 with respect to beans 
and six other food legume species • 

2岳3



principal re8earch results and progress in Peru 

A. The coast of Peru 

時ith reference to the identification of better sources of 
resistance to diseases , five 1主nes were identif1ed and are shown in 
Table 164. These lines were resistant to BCMV and rust , and were well 
adapted in the Chincha valley. 

Ad是主tional1y ， 80雄也 lines with improved tolerance to the leaf 
mine霄，泣旦旦旦星星 huidrobensih 鴨re observe是 in a study carried out in 
the central coast of Peru (Table 165). 

Tab1e 164. Bean lines with i甜P芷oved adaptation and resistence to BC技V
an謹 rust at the Chincha Experimental Station , 1983-84. 

Lines Growth Grain 

habit color 

H血τ 1728ω5削2幽C及 (10喘息)M 1直 Cream 

CC6002-1←3-CM(8-A)-←卜2句CM-CM(20即在〉 lA Yellow 

CC6002-50-3-2-M-~←IM-C巨 (10盼C) 1血 Bayo 

CC7332-4“2“ 1個2-CM(1。你C) 2B Yel工ow

FB 878害，部(10心)-18-CM(IQ-A)-M 1直 Bayo 

Cana宮io Divex 8130 (susceptible check) IA Yel10w 

2惡毒

h 
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• 
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Table 165. Bean lines with improved tolerance to the leaf 臨1ne笠，

L主riomyza hu1是robensis at the "La Moli訟a" Experimental 
Station , 1983“ 84. 

Grain Adult Foliar 
Lines color insects area 

(草} damaged 
(草)

POP FB042會8-101ω卜1-3幽2勵的 (5-A)F8 w守主ite 10 5.0 

XAN 127 Bayo 2。 6.0 

B血T 1372 Bayo 15 7.5 

MICH 212 留hite 20 7.5 

A-335 Brown 20 7.5 

Canario Divex 8130 Yellow 45 30.0 

A new research area was initiated in two semi-desert areas of 
the coast (in the departments of La盟bayeque and Ica) on adaptation 
to drought. Out of the 75 lines studie是 at the Chincha 
Experimental Station during the winter planting in April , the most 
eff圭cient lines were BAT 125 , A 54 , BAT 798 and V明8025 • 

The recent selection of many of these outstandin單車enotypes

for their characteristics of resistance to 社isease筍， insects and 
other adver終e environ租ental factors at the Chincha Experi觀ental

Station , has resulted in several crosses for the improved 1ines and 
genet主c popu1ations. Here , 365 crosses were 現ade pr1ncipal1y to 
improve the fol10wing bean types: ye110w Canario , blanco local , 
common 器ayo ， and Blanco Caballero. Other crosses were ma廿e at CIAT 
with these sa給e types , in addition to the segregating populations 
wh圭ch were or草anized to improve "summer beans" with to工erance to 
h1在h temperatures and "Huascaporoto beans" from the hm建主挂 tropics 
of Peru • 

A special 在roup of genotypes used in the crosses is the ye110w 
Canario , medium都sized bean types with resistance to 草CMV produce是

by CI主.T and which are 發hown in Table 166 草，xper主ments are currently 
being carried out to de t:ermine if any of t:hese lines are as 
productive as the 10ca1 variety , Canario Divex 8120 • 
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Table 166. Yellow Canario bean lines with resistance. to BCMV. 

Growth 
Line 挂abit

CC07332-4目2都1你3-CM(lO-C)-迫 2 

CR8811-CM(24) “斗-2C-3A-M 3 

CR8812-CM(24) “ M-13 B恥M- (l OωA)ωM 1 

CR8812心CM(20) 佩服愉M-M-6B-M( 12-A) 1 

CR8811-CM(24)ωMωllC 3 

CR8811-CM(24)-M-12C 3 

CR88 11-倍(2再}咐酬13C 3 

CR8812-CM(20)-M-l會A 1 

CR8812-CM(20) 你前你20B 1 

Canario Corriente , Canario Divex and other big-seeded lines 
(45-55 grams) are bein皂白se是垂1rectly in crosses to increase the 
seed size of these resistant lines having the yel10w Canario 草了ain
type. 

Of the new exper主盟ental varieties on the coast of Peru , the 
most pra祖ising are shown in Table 167. Of these experimental 
varieties , EMP 86 and BAT 1061 with resistance to BCMV are being 
evaluated at the commercia1 leve1 and basic seed i8 being increased 
to 5e1ect one of them for release a8 a new variety in the region in 
1985. Simi1ar1y , the experimental variety VF-8 which 1s also 
resistant to BC訶V has been outstanding not on1y in the Chincha 
valley (Ica) 以.t a180 in the Paijan va1工ey (Truji110). Basic seed 
from this variety i8 bein惡 increased on ei器ht hectares fo玄 release

a5 a new c。當您lercíal var圭ety too. 

B. The Sierra of Peru 

To provide a 研ore rapid solution to the principal problem 
affecting bean production in this regíon (fungal diseases) new 
genotypeswere selected with resistancè to A5cochyta leaf spot , 
Table 168. Those genotypes with improved characteristlcs of 
adaptation wi11 be incluclecl in crosses which are being carried out 
at CIAT , principal1y to i臨.prove the 10cal variety Blanco Caba至 lero
(which ha8 the hi草hest 是eman是 in the re車ion) a8 we11 a8 the 1oca1 
variety A題ari工10 Gi蠶豆豆nte and other Re挂 在idney type beans in the 
Cuzco area. (τhe head哇uarters for the genetic improve激ent of beans 
throu惡h the 5ierra re草10n wi11 be 10cate挂 at the Cajabamba 
Experimenta1 Station.) 
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The experimental varíeties which are more productive , 
resistant and are , the 觀ost pro訟1si室主事 for the Cajabamba area are G 
2829 , Pueb工a 444 and Cajamarca 64-1. These bean variet1es are 
being analyze是 in commercial fields to 益ecide which one should be 
released as a new variety j 室主 1985. 

The 恆。st outstan是主絞息 experimenta1 varieties among the 9ma1l 
white and big red grain types for the zones of Chumbtbamba , 
Yanati1e and Mo11epata in the department of Cuzco are shown 1n 
Tab1e 16孽 From these pro甜is1ng beans , new variet1es will be 
re1eased 1n 1985. At present , 2.5 tons of basic seed have been 
pro是uced for each of the be穆t var1et1es. 

己， The tropical rain forest of Peru 

The humid tropics of Peru known as the jungle region is the 
恥st extensive of :~e _.:'~r;>::i~atic _ zones covering 61% of the 
national territory with 785 ,000 km-. Research support 1n beans was 
initiated for f1ve CIP.血's located in the region. 

主fter having ident1fied web bli早ht as a critical disease 
1n the re臨ion and one of the princ主pa1 limitin車

product主on factors , three nurseries were established in 
August 1會84 1n the zones of Re哇uena (1quitos) , Tarapoto 
and Pucallpa to 1dentify tolerant l1nes to this 這isease
w1th acceptable product1on levels. 

1n a joint effort with the national program , crosses were 
ínitiated at CIAT with Huascaporoto beans form 1quitos to 
incorporate resistance to web b1ight. 

1n the 1984 annual review of the 幫ational Pro草ram of Food 
Legume紹， the El Porvenir Experimental Station at Tarapoto 
in the department of San Martin was designated as the 
hybridizatíon hea是quarters for the jun在1e region. 

A regiona1 trial was estab1ished with 78 lines 
Huascaporoto type frm設 the CIAT Ger臨plasm Bank 
jung1e zones of Peru. 
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Table 1岳7. Product1v1ty (t/ha) of the white small-seede這
experimental varieties which are most promi也主ηg for the 
Peruvian coast. 

Experi祖ental Variety 

A - 96
a 

EMP-86a 

BAT 1061 

VF-8 

W-126 

VF-4a 

Sanilac (control) 

Panamito 1濃ejorado (control) 

a Bayosz2allmgraine是

Departments 

La路bayeque ICA 

1.5 

1. 4 

1.。
1.8 

1. 3 

1.3 

0.6 

0.5 

Table 168. Bean lines res主stant to A怒cochyta leaf spot or 
anthracnosis in the experimental fields of Ccaytupampa 
and Mo11epata in the 是epartment of Cuzco , 1983ω惡4.

Lines resistant to 控企望坦坦

G 35182 BAT 156會

G 岳040 A 182 

C翱5969 車 117

BAT 1毒草§ A 116 

BAT 1251 EMP 81 

BAT 1232 UNA-81006 

BAT 1222 G 10889
a 

Lines res1stant to 
Anthracnos1s 

V-8043 

V心?會20

主毒 11

在 252

A 262 

a Selected at the Cajabamba 囂xperimental Station in Cajamarca. 
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• Table 169. Productivity in t!ha of the 誼。st promisin草
experi臨ental bean lines in the bean production zones 
of Cuzco , 1983-惡毒.

Experi祖ental variet圭e發

Chumbibamba 
zone 

Yanatile 
a艾滋

Mollepata 
zones 

• 

Linea 24 
Linea 23 
Linea 22 
Red Kloud 
Re挂 Ki益ney (control) 
w值 12岳

lCA-Buns1 
Panamito comun (control) 

3.0 
2. 雪

2.6 
1. 4 
。 .9

2.1 
1.6 
1. 2 

1n a yield tr1al carried out 1n the zone of Tarapoto during 
the production cycle of 1983-84 , CIAT line 1029 was very promising 
(Table 170). This i9 a bu級h bean line with 處 golden yellow grain 
which i9 h1ghly accepted in the zone. It produced 0.9 t!ha which 
was highly superior to the yield of the native variety. This 
experimental line i8 bein草祖ultipled for more extensive evalust10ns 
on farmers' fields and to determine in the near future 1f this 工ine
should be released as a com晶ercial variety for the zone • 

• 
Table 170. Outstandin草 lines fro臨 yield trials of bush beans 1n 

Tarapoto , San Marti鼠， 19車3物84.

Lines Grain Days to Yiel是

color harvest (t!ha) 

CI主T 85會 Cream 惡8 0.96 

• CIAT 1026 Crea誼
AUAWJAO 

弓
，

t
o
o
o

0.93 

0.90 

0.13 

CIAT 1029 Ye工low'“囂。ld

Allpa Poroto (control) Purp1e 
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品結結路

The second intensive postgraduate research course on bean 
pro卓別ction in Peru was car玄ied out with the participation of 26 
scíentists of which 16 were researchers and 10 were extension!st發­
Seven participants came fro盟 the coast of Pen且， 11 fro四 the sierra 
a認d eight fro給 the humid tropics. 

Nine peruvian scientists were trained at CIAT of which three 
worke垂 in seed techno1o草y ， three in on-far臨 research ， one in water 
輯ana在ement and adaptation to 是rought ， one in agrono盟y and another 
in phytopathology. 

E,ork Diagnosís 

Disciplinary working 皂roups

an是 organized and training 
híghly promoted. 

!n 16 CIP血'5 were structure是
of sci創立tific personne1 was 

Production of basic seed was enhanced , neverthe1e悠悠， a 
mechanism must be estab1ished for the production of 
registered and certifíed seed with the interaction of 
cooperatives or private producers. 

A we11 establíshed network of regional trials can now be 
organized and for the coast , the sierra and the humid 
tropics; the release of more productive varieties should 
be accelerated as well as the efficient development of 
hybridization centers which will support 'the generation 
and distribution of new genotypes through the three 
agroc1imatic regions. 

The central germplasm bank of the national food le草ume

progra亞 which was insta11ed at the La Molina Experimental 
Station of IN王PA ， ",111 be or串anized to preserve germplasm 
co工lections as well as valuable intro挂uctions.
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5. Eastern 主frica

Project objectives 

The ultimate goa1 of the regiona1 program on beans in Eastern 
Afrlca (Kenya , Uganda , Ethlop1a , S。現a1ia) 1s to improve the 
nutrit10nal status and income of the poor. giving e鼎phas1s to smal1 
ho1der product10n. Th is may be achieved 1n part by increaslng the 
productivity , productlon an社 consumption of beans by developing 
improved cultivars and 鶴。re productive syste租s of their cultivation. 
Each re1ies substantially on strengthening nationa1 a串ricultura1

research capacity , and devεloplng effective collaboration thereafter • 

Etrategies and emphases 

CIAT's 5trate草y in Eastern Africa has three fundamental 
components: 
(1) the local eval間t10n of a greatly increased 社1vers1ty of 控告扭扭車

車ermplas瓢， placing emphasis on genotypes possessin草 potent圭a l1y

appropriate cha主acters 1n work in Lat1n 主merica where the species 
is native; 

(2) the conωct of 發gronomic on-farm trial愁 usin草 promising
cultivars as the p主vot of 曲。re product1ve husbandry , which must 
not rely substantially on a拉拉ed input nor d主srupt farmer怒，
traditional practices and preferences; 

(3) the selective trainin草 of 10cal scient1sts 50 as to build stro泊在
national pro草rams dedicate是 to the i由.provement of beans , 
emphasiz1ng both academ主c t: raining overseas and technica工

training within the region. Efforts will be given to developing 
an effective com助unicat10n network amon車 hean scientists in 
Africa. 

官hi工e rec。在nizing the un1queness of cont1nental Afr1ca , CIAT a150 
recognizes the opportunities afforded by the judic10us horizontal 
transfer of cultivars and of technology already avai1able within Latin 
a血erica. Careful analysis of the phy發1cal ， biotic and socio棚..econ。說ic

environments , leading to the definition of a草roecolog圭cal

"microregions" in Africa , 1s 11kely to be a powe玄ful tool 1n the 
effective local 社會.ployment of improved cu1tivars and their cultural 
pract圭ces • 

Fro盟res話 and problet怒發

CIAT place挂 its first scientist (a plant patholo草1st) on the 
Eastern 且frica Project in September 1984. An operational base has now 
been established at Th1ka 1n Kenya , within the national Grain Legume 
Proj ect. 1n the absence of a formal agreement between C1AT and the 
Government of Kenya , the establish觀ent ph忽忿忿 wáS made difficult , 
notably in the residence status of the staff 羽embe玄， the importat10n 
of project veh圭cles and personal effects , in the release of fun這s by 
the donors (USAID and CID血)， and the processin囂。f introduced 
ger微plasm throu草h quarantine. However , most of these early barriers 

171 



to progress have now been circum、tente謹 and the way 8eems set to 
ful1er technical operation. 

Contact has been establishe挂 with a wi垂e range of nat主onal an過

internat主onal scientific personne1 w1thin the region. and effective 
links have been established w1th the nat10nal programs , both within 
the ministries of agriculture and the universities of Kenya and 
Uganda. L1nks with Ethiopia and Somalia wil1 be forged early in 1會85.
Prelimi認ary information has been 草athered on the farming syste磁s of 
which beans are a part in Kenya. and priorities for joint research 
with the national team at Thika are bein在 formulated. Fie1d survey緣
。f the bean-唸rowin車 areas of Uganda , an是 further visits to the 
national tea訟 at Kawanda , are a high priority for 1985. 

Whereas the 1atter 是epends on changes in security , the rate at 
which a full field pr。在ra囂。f tria1s Can be established depend恕。n the 
outcome of the current discussion OVer post喲entry processing 
procedures of germplas盟 from CI主.T. Furthermore , there 1s a need to 
establish a thir挂-party quarantine service for seed bound for CIAT 
from Eastern Afr1ca. It 1s anticipated that a plant breeder will soon 
be recruited to the project , to be base是 a1so at Th ika. 
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6. Great Lakes :lc益ional Bean Progra缸

lntroduc t1on 

τh主 s Sw主 5S (S位C) fì玄lSllced reg主onal bean projcct , whlch began in 
October 1983 , is situated in the highlands of Centnil àfrica. The 
project scrves the 路reat lakes region of Central Africa ",b.ch includes 
Burundi , RWahda and the Kivu region of Zaire , and closely collaborates 
with the l1 utiollal agricultura1 research illstitutes of thcse countries. 
The agrìcultur“ 1 ínstitutes of Burundì , Rwanda and Zaire are: lnstitut 
Scientifique et Agronomiques ùu Burulldi (ISABU) ，工nstltut scícntifique 
et Agronomique du ~wanda (ISàR) , and lnstitut National 社es Etud <o s et 
Rech已 rches Agricoles (工NERA) , respecti.vely. 

τne objectives of the project are to strengthen the nationa1 
rescarch capaci乞y and intrare草iona1 cooperation for the deve工opment of 
i揖prove垂 bean production techn010惡y for trad主 t10n..1 and i盟prove這

cropping system忌， thereby leadin在 to increa8ed production of beans 1n 
the region. To achíeve these objectives the p吉iroary Btrategies are; 
nationa1 scientist traínin草 and cu1tivar an卓 cultural meth。這010皂y

圭亞provement. C玉在空 staff inclu卓e a bean breeder , a patho工。皂i6主，

這在ricultura1 anthropologi乞 l an是 an a話soc1ate nutritionis乞， while the 
agronom主st posit1on 18 sti11 vacant • 

Descriptio泣 of the Great 1品kes Re缸ion

The Great Lakes Reg10n 1εín the heart of the Centra1 在frican

hi草h1ands ， on both sides of one branch of tne Rift Va11ey system. 
Composed of h1gh plateaus , volcanoes , and h1gh 臨ountain ridges on botn 
sides of the rift , it ranges between 900 and 4.500 ms l. Raínfall 
var1es between 1ess than 1000 誼m ìn the East and a10ng the 且astern

ed斜忌。f lakes K1vu and Tanganyka , to more th削1 1800 酬 along both the 
Ni1e Zaire Cre8t and the 且ountaín ridge in Kivu Zaire. The Central 
plateau region of Rwanda and Burundí receíves between 1000 an社 1400 mm 
οf rain • 

There are two ~jor cropp1ng and rainy season翁 from

mi社明September to early January and fro蹄 1ate February to early June. 
The lntens1 ty and durat10n of the rainy seasons var1es consícterably 
trom year to year. The d 主y sεusons are lon在er and more pronounce挂 ín

the East. 

The region 5upports the hi惡hest popu1ation density in Africa , 
over 350 peop1e pe笠 sq.km of agricultural 1an忌， with a p笠ojecte益

挂 en忌器i ty of over 500 by the end of the deca垂e. Ove堂 95玄 of the 
populat1on 18 ruta之. ..1ζh an é1verage fa主m size of 1esB than 1 hecta笠e.
工n the most densely popu1ated areas , such as the central p1ateau and 
the border浴 。 f Lake Kivu over 50% of the fa芝訟s are s閥念11er than 0.5 
ha.τk忽 eastern part of the reglon 18 10日er and hotter wíth more 
intense dry seasons and genera11y larger farms averaging about 3.5 ha. 
它he central plateau i8 characterized by thousands of rol1ing to steep 
hill怠， separated by marbhes which provide a dry Season crop. It 1s 
extre阻e1y variable in s011 compositlon and ferti1ity. In terms of 
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land area cultivated , banana5 are the 是ominant crop , followed by 
bean話，各weet potatoes , cassava and sorghu亞， τhe highlands of the 
說ile-Zaire Crest have 50i1s with a hi皂h organic content. but are 
hi在hly aci社1c and h1在h in alum1niul麓﹒ Bananas an益 beans predominate 1n 
the 寫lore fertile valleys , cassava and swee主1'otatoes on the heavily 
ero益e這 s101'e袋， and 祖aiz禽. peas , beans , 80玄ghur盔， wheat au是 potatoes ou 
the hi轟her fie1這8.

義a1nfa11 18 more 1ntense 1n the Zaire-N11e crest than in 訊ost

other re在10悠悠， w1th 10丑惡i設在 aud ha11 damage at ti揖es be1ng serious 
problems. The w忿忿tern slo1'es 益。留u to 1akes Kivu aud Tan惡anyka have 
rainfall 8i攝ilar to the centra1 plateau. The major crop每 are 盟a1ze ，

cli臨bln在 bean毯 bananas ， cassava and sweet potatoes. The Eastern 
s工o1'es on the 芷ivu Zaire side of the lakes (since it faces the 
l' revail1n器 winds.) recei ves conside玄ably more rainfall , (About 1800 
棚). The major crops are ma1ze , bea間， cassava aud bauanas. 

1u the re草10n as a wh01e , beaus are typically 紋。.wn as varletal 
mlxtures aud lntercropped with a wide ran草e of other cro1's. es1'ecia11y 
bananas , maize , Swèet potatoes , cassava , taro , and at higher 
altitude紗，1'otatoes. Because of heavy 1'opulation 1'ressure , which ha給
resulted 1n a scarc1ty of fertl1e land , fallow periods have declined 
and bean productlon has ex1'anded into marginal lan述， causln島為verage

y1elds to drop from .9 t/ha to .7 t/ha , whi1e total output has βtarted 
to lag behínd the 1'o1'u1ation increase. 

Large production lncreases through yield increases ou current1y 
cu1tivated 1and as we11 on 血ore marginal 1and. wi11 be required to 
6U1'1'ort a population which 1s ex1'aud1ug at one of the fastast rates in 
Africa (3.5%). The 1'rimary yield-limiting factor紛 are 10w 6011 
fertilty , insects and diseases , yle1d 1'otentla1s of 10cal cultivars. 
cousiderab1e variation in the timin且 and amount of ra1ufal1 and a 
shortage of readl1y available staking materials for clímbing beans. 

SU回血ary of project actlvities 

After the arriva1 of the project bean breeder 1n October 1983 , 
addit10nal team me訟bers (the anthro1'ologist , pathologlst and 
nutritiouist) joine挂 the project in early 1984. 1n thls initia1 year 
of the l'室。jec記， em1'hasls has been placed on the 是evelopment of 8011是
working relationsh1ps with the three nationa1 programs in the region 
each of which have actlve bean i認prove瓢ent programs. Th1s was 
highlighte是 by the f1rs主 contact aud estab1ishment of col1aboration 
with INERA (Zaire) 1u 說arch 19思主. Collaboratiou with ISAR and 18主llU
was earlie主 establishe是 in 1會82 and 19在3. res1'ect三vely. F玄equent

travel to INERA and the other nationa1 pr。在ra祖s by botll reg10nal and 
other CI主堂 staff was critical to the e發 tabl主發h聽ent of a p玄。ductive

，"，0主kiug e玄change a題。ng natioua1 1'rogra聽s an這 C1AT.

lnt玄a-regioua1 coo1'eratlon a150 be惡an this year with the 
establishment of a regional adva綠ced varieta1 yiel是主rial 1ea吾土ng to 
the identiflcat主on of new outstandin草 varietics for both Bu主毛主錢是1 and 
Rwanda. Concurrently. the three uat10ual l'玄。皂主ams of the region 
1'lanted a lar串e nUI但~er of varieta1 se1ection tr1als. C1AT ge玄m1'工asm
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in these tria1s consisted of both breeding 1ine諮 and segregat1n喜

popu1at10ns. Several promising breeding lines have been ident1 fie晶，

Addi t10na11y , 1n d1sease nurseries , severa1 "，e11 部iapted sour c.es of 
reslstance to thc region~s major diseases have been identified. These 
have been used 1n crosses ",ith 10ca1 varieties in the 挂eve10pment of 
new popu1ations to be se1ected and evaluated by the region~s nationa1 
pro島rams .. 

血緣 production increases are ultimately linked to the cropping 
system an是 consumption patterns and preference愁， emphas圭 s has a180 
been p1aced on acquiring bean production and consu血，ption data. A 
nutr1t10nal quality laboratory has been established at ISAR , RubonÆ學

and the fi玄8t data have now been analy紛ed fro聽 a nutrltlonal survey 1n 
northern Rwanda and c宮opping syste攝 surveys 1n the northern and 
central p1ateau regions of 草"，anda. These surveys a工ong with other 
1ess for訟a1 interviews have a1ready supplied a ",ea1th of critica1 
infor臨ation for the estab1ishment of meaningful strategies toward the 
ult1mate goa1 of bean pro是uction 1ncreases in the re皂ion.

varieta1 Deve1ol>祖ent. Though the f主玄st 10ca11y posted CIA室

staff arrived in the 玄egion in 1雪83 ， CIAT has been cooperating with 
the region's nationa1 program翁 for more than two years , especia11y in 
the 怒upp1y of germplasm in the for祖 of internationa1 yie1d tria1s and 
nurseries of advance益 breeding lines • 

Loca1 evaluation of CIAT germp1as祖 has sho研1 that many CIAT 
breeding 1ines a笠e ",,,11 adapte是 to the re思主on' s climate and 80118. 
Thi8 ger詣p1asm offer發 to n必tiona1 programs both yie1d potentia1 and 
resistance to loca1 diseases. This year , (beg1nning with the October 
1983 plantin草s) a 1arge amount of CIAT 草ermp1asm was shipped to the 
re島ion for eva1uation in the various nat10nal program nurseries (Tab1e 
171) and included for the first time segregating generations of 
crosseS between CIAT ger阻plasm and 1oea1 varieties. 

官he re島ion's nationa1 programs have t ",o 0玄 three pri祖ary stations 
for bean research (Tab1e 172) and often plant test nurseries at other 
sites. These programs use siml1泌r var1etal evaluation schemes , a11 
unde玄 unprotected conditions that a110w eva1uation for resistance to 
di8eases and insects in addition to y1e1d eva1uations • 

Varietal eva1uation be惡1118 wi th a11 1ntroduction nursery that i8 
typica11y not replicated. Materials in the8e nurseries 訟ay come fr01器
co11ections of 1oca1 materials 0玄 int玄。ductions from other sources , 
especia11y C工AT.

Once the mate玄ia18 have passed this first 1eve1 sc安eenillg based 
on genera1 adaptation (yie1d alld disease resistance) , they are passed 
on to secondary testing (essai triage). This sta臨終 is usually p1a泌ted
at severa1 sites and is u臼ua11y rep1icated at each location. The best 
varieties of each site are then passed on to replicated yield trials 
(essais pr要limina1res or comparatifs). Best varieties of these trials 
then go on to 誼ulti1ocation trials (essa主s d還finitif俗. conf1rmatifs ou 
multilocaux) and often to o11-farm evaluations before relea諮e to see是
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multipl1cation 終erv1ces or deve10pment projects fûr varieta1 
distribut10n to far也ers .. 

The number of CI血T breedin且 lines and accessions evaluate挂 1n the 
region has 111Creased considerab1y over the 1ast few years. T、his is 
111u發trat~d by the number of a益vanced 11nes of CIAT or1惡in that have 
recent1y been eva1uated at ISAR. Where ín 1982 there were on1y 67 
1ines tested which oríginat必d at CI血T ， in the 1984 cropping season 
there were 1394 (Table 173). ln ad益 itio口， c:工在τ-originating lines are 
now found at a11 1eve1s of v é< rieta1 eva1uation 1n the na主íona1 bean 
progra訟s. Out of the 40 best 11nes in the 19惡毒 ISABU essai de triage , 
24 accessions 0玄i在inated at C王AT. At lSA晨 there are now more than 
之50 C工AT 1ines 1n &11 stages ûf varíetal screenin盔， including two , lCA 
E主LMAR and V 7 宮 116 ， in on-farm tria1s (Tab1e 17再) • 

Since beans were 主ntroduced 1nto the re惡主on seVE已ra1 hundred yea主忿
ago , bean varieties from a11 areas of Latln Ameríca have continued to 
be introduce社 as évidenced by the wide range of g玄ain types and many 
simi1aríties with those types tro阻 Latin A血erican. Toclay , near1y a11 
the typical Latin Amer1can 岳重ain types can be found 1n farmer t s 
臨ixtures 1n the re草ion. Gíven the acceptabi1ity of most 草rain type怒，

near1y a11 grain type classes c011ecte岳。r dev l;1oped at CIAT have 
possib1e app1ications in the re臨10n. While CIAT has introduced to the 
region varieti"" of a11 grain type怠 th" progra訟 has concentrated 
especia11y on the Andean zone and Mex三 can highland grain types. 

Of the Andean zone group (large red graìn types) , several new 
lines show promise such as PVAD 77堯， PVAD 1156 and PVAD 1在07 that 
pιrfor阻ed wel1 in 1ntroduct1on nurseries at both INER血 Mulungu and 
工SABU Mosso. These varieties , as most of those in the An垂ean 乞 one ，

have acceptabl" grain types but like the group as a who1e , do not show 
great promise in incr位asin車 bean pro益uction because of re1atively 
limited y1e1丑 potential.

High1and Mexican varieties on the other hand ar~ high1y promising 
as 悅。“yielding variet1師﹒ Six highland I IlY在NS of Mexica立在rain type 
were planted in the region in the 1984 cropp1ng sea咎。說. and a11 gave 
encouraglng 玄esults (Table 175). Severa1 lines "ere outstanJin惡 such

as A 344 , 志在宜 1671 , A. 321 , and Carioca. The 惡玄ain type of these 
varieties i8 acceptablt: "lthou島h seed size is somewhat s泌a11er than 
the idea工 In a噩噩 itio駝， th~y tend to be 81i草htly later thau national 
prog玄am check varíeties. 

Othe芷 皂rain type c主a諮ses tι:hat are acceptablε jr訟 the 主e草主幻《

tend tο pe芷正orm well are Bra乞主]主lia缸豆位z 島rain type悠 (H昀.!ulatinl怯l峙0 ， Carioca , 
and R凹的. Of 71 of these bree挂 ing lines introduced to lS紋，口， Mo治制
斗學84B ， 59% were a昌、Tanced tür fnrther evaluation治 1n the Mo給 80 areu. 
草色哇 Centra1 A路忽riChn varieties a1so ten忌 to cio we11 in certain a玄eas
of the region. Thirty-nine Centra工 品甜eriι&n varieties including 
Honduras 在6 ， Rojo de Seda , RAh l82 and Desar 玄ura1 w,"re p1anted by 
ISABU on poor plateau 60i1εin the fre有uently drou暮ht stricken 
Bugesera region 111 no玄thern BurundL A11 did we11 relative to the 
10(;a工 mixture cont玄。 1 an益 wí l1 be furthe玄 teste廿 ln the 1985A seasùn. 
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1ntraregiona1 cooperation a且ong nat1ona1 bean research program終
began this year with germplasm exchange in the form of a regiona1 bush 
bean trial. For the first season in 1984草， the regional trial on1y 
inc1u且ed material終 from IS血B1，; and IS主R whereas recent plantings of the 
1985A season a1so inc1ude 血ate玄1a1s fro訟 lNE益血 The objective of the 
regional t主1a1 is to co亞pare the best of each national progra盟's
varieties at severa1 sites throughout th移玄egion. Because the region 
18 a relat1vely unifor甜 h主ghland area where th忍 th玄ee countries share 
81盟主1a玄 ecolo學ical zones , bean 玄esearch 1n one country 1s often 
applicable to the others 1n the region. The re在iona1 tria1 and other 
íntra-regíona1 germplasm exchanges , therefor傘 offer advanta惡e翁 1n

the form of res給arch comp1ementation and increases the number of 
varietal test sites avai1ab1e to each of the national programs. This 
1s i11ustrated by this year's regional trial. The four best varieties 
from ISABU and lSAR were p1anted at three sites in both Burundi and 
Rwanda. The four replications at each site inc1uded a loca1 farmer's 
mixture aS the control and each treatment was boτdered by the same 
10cal 1路ixture for 1ntergenotypic co祖.petition. Competitive ability is 
i盟portant for a11 varieties 1n the fe恩ion as any variety released by 
the national pro轟玄amS wi11 often be ad是e益 to and grown 1n local 
mixtures • 

Resu1ts of this tr1al are 1法terest1ng 1n that a Rwandan variety , 
Ikini甜ba ， wa悠 the highest yielding at each of the three Burundian 
10cat10ns. 1n addition , Dore de Kirundo , an ISABU selected variety , 
yielde晶 h1臨hest overa11 in Rwanda. Th1s same variety , a preferred 
gra1n type , performed 80 well 1n Rwanda that 1n the 1985A season it 15 
1l0W in several on-farm trinls 1n addit10n to being multip1ied for 
expected future needs. 

lt 15 a1so 
re思主ona1 tria1 , 
performe桂 we11

varietie翁，

1回portant to note that at some 10cations of the 
especially Karam袋 the 1oca1 far難念言 's 濃ixture

relative to national program-selected pure line 

While bush beans are extensive1y grown throughout the regio泣，

cu1tivation of climb1ng beans 1s 甜ofe restricted. Thou惡h some fie1垂s
of cli祖bing beans are seen in most ecalagica1 zones 1n the region , 
extens1ve cultivation of climbin且 beans 1s 11mited to certa1n areas , 
being most highly concentrated on the western slopes of Ni1e-Zaire 
Crest. Climbing beans offer high yie1d potential with average yields 
often 1.5 to 2.0 times that of bush beans when grown under relatively 
ferti1e condit1ons. Results from the 工SAR Rwerere 1984A "essai 
comparatif" i11ustrate the hi在h yield potential of cll臨b1n草 beans 1n 
the re草10n (Tab1e 176) where lines such aS G 858 , ICA V1boral and 
re惡iona1 variet主es such a發 C8 ， Urunyumba 3 , and Gi結enyi 6 produced 
ove宮冉主lha. Many of these same variet1es such aS G 2333 Or othe玄
climbin草 bean lines such a發哲 7會主主6 have a1so becn exce11處nt yie1ders 
at 工SAR Rubona , a 玄esearch stat10n representativ駕車 。 f the lar車e and 
important bean production on the central p1ateau , of Rwanda. 

Because of the availability of well-adapted local 直er聽plas組 that

ha心 been identified by national programs , a maj ar focus of the 
regional cultivar improvement program is the utilization of CIAT 
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話er祖plas揖 as donor parents of hi串h yie1d potential and resistance to 
diseases and edaphic constraints 1n crosses wi t:h local varieties. 
Ðonor parents for these Cr08SeS are selected 1n the regio訟 '8

national program nurseries from materials sent Irom CIAT. 

τhose breeding 1ines that are identif1ed a8 being h1gh y1e1ðing 
a l1ð possessing resista l1ce to one or more y1e1d constraints are 
se1ected as parents. 血 large number of these crosses , often 
specifically requested by nat10nal program筒， are now maðe each year at 
CIAT and are sent to the region a6 segregating generations. 

1n ad益主tion to the crosses 祖ade 綠草 CIAT , both ISABU anð lSAR now 
have active crossing progra甜忌， making comp1ementary crosses to those 
bei l1g 忍ade at C1直T and a180 emphas1zi綠草 crosses among the best 10ca1 
varieties and se1ect10n益 Selection among segregating mater1a1s 1n 
the re惡ion emphasizes such characters aS resistance to BC道苟， angula芷

leaf spot an垂 anthracnose ， an是 y1eld under h1gh an益， increasin草工y ， low 
fertility conditions. Se1ectlons 館ust a1so have acceptab1e 惡ra1n

司ua11ty accor是 ing to 10ca1 criteria 這位是 be re1at1ve1y ear1y matu玄in囂
to reduce risk in the event of an ear1y enð to the rainy season; 
位rought t01erance is an 1mportant charácter for many areas 1n the 
region. Best selections fro獵 the crossing programs are passeð on to 
the second 1eve1 of var1etal test1ng (1e8 essais de triage). 

lSABU first rece1ved segregating 11nes from CIAT durin在 the

second season this year. F~.:;!.:-fi~:__~4 bulk familie~ .f_ro~ crosses 
made at CIA'τwere grown at lSABU , MOSSO~ and a tota1 of 58 indiv1dual 
and five bu1k se1ections were made from 22 of the crosses. These wi11 
be further evaluated 1n the 1985 seasons. During the ðry season 
(198“) a number of var1eties , including Urubonobono , Ðoré de Kirundo 
"nd Ca1ima we重e p1anted at ISABU Mo sso for intercross1ng. ISAR began 
a varieta1 crossing progra祖 1n 1982 and f1rst received se草re惡ating
materìa1s from CIAT th1給 year. ISAR ma是e more than 1000 in晶iv1dua1

se1ections fro盟 various crosses for further eva1uation. 

主n addition，臨。當e than 100 bu1k se1ections were 咽aðe an是 passed

1nto the essa1 tria車e ánð crossing b10cks for intercro忽ses. 晶晶。綠草

these new breeðin草1ine毯，錄any are from 王SAR's first crosses 臨ade 1n 
1982. Se工ections were 臨a是e at a11 th主ee 0主 the 盟ajor IS堯R station怒，

Rubona ，主.ara'嘲制社 Rwerere representlng three majo玄 ec01ogica1 zones. 

Diseases and pestS. Ð1seases and pests are co紋sidered major 
limitat10ns to increa忽聽，d bean prod旭ction in the Great Lakes Re車10n of 
Africa. Tho給e most c神明mon1y observed and considered of econo誼ic
importance are Colletotrich叫 lindemuthianu血 18笠封恆生皇位組組豆豆，
生坐坐坐坐/且盟主 spp. 但旦控竺呈 appendicu1at帥 bean co棚啪啪sa1c
E示正(BCMV). 齡必妞扭扭星接控笠且主 P﹒ v. phaseo泊，泣如訟聽聽旦
旦旦旦旦旦 P . u. phaseo1ico切 and 毀挂旦控!!. P.且圭亞旦旦11 and/or 立于
&pencerel1a (bean fly). The programis , therefore , giving considerable 
E聶哥sis to disease ánd pest control 1n c011aboration w1th 叫“ona1
institution6. Hunðred綴。f lines have undergone pre11m1nary evaluat10n 
for resistance and the best accessions are beiog used as parenta1 
回aterials in the breeding p主ogram. Tab 1e 177 present翁俗evera1 of the 
盟的st pro四ising 級ateria1s which have remained sy臨pto租les必 or expresseð 
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on1y 10w 1eve1s of a disease without being high1y susceptible to other 
pathogens and which were re1ative1y we11-adapted in the region. 

1n the 1984C season , 36% of the germplas血 with resistance to BCMV 
expressed systemic necrosis , indicating that unprotected 1-gene 
resistance is un1ike1y to be useful in this region. Results from the 
BC盯 and 1. 且且竺且主 nurseries a1so indicate that the reactions of 
回ateria1s to these pathogens do not conform to reactions of identica1 
materia1s over a number of 10cations in South A血erica possib1y 
indicating important race differences • 

No anthracnose resistant 1ines cou1d be identified in the 1ast 
growing season due to 1ack of disease pressure. Consequent1y , various 
inocu1ation methods are being eva1uated to faci1itate the deve10pment 
of adequate 1eve1s of the disease in nurseries for disease eva1uation. 
This season resistance nurseries have been p1anted and inocu1ated in 
Burundi , Rwanda and Zaire. 

紅1 investigation was begun in 1985A (September 1984 to January 
1985) to determine the regiona1 preva1ence and distribution of 
pathogens and pests. 1n addition , the contribution to on-farm 
crop-1oss due to pathogens and pests is being assessed re1ative to 
other production-1imiting factors such as soi1 ferti1ity. 
Concurrent1y , the reaction to diseases and pests are being eva1uated 
in mu1ti1ocationa1 on-farm tria1s in two natural regions. P1ans are 
being made to commence simi1ar trials next season in Burundi and in 
Zaire • 

The program is aware that the 且ajority of farmers in the region 
add new bean varieties in various proportions to their mixtures. To 
date litt1e is known about the effectiveness of resistant varieties in 
reducing disease when p1anted with farmers' 血ixtures. For this 
reason a study was begun to e1ucidate the ef[ect of known proportions 
of resistance in mixtures on the deve10pment of disease • 

An important objective has been the deve10pment of regional 
cooperation and distribution of pathology responsibilities between 
national institutes to optimize use of the available expertise for 
mutual benefit. One example of such cooperation is the regiona1 
disease/pest survey in Rwanda and Burundi which is being conducted 
jointly between 15ABU and 15AR. Formal training so far has been 
restricted to the part-time supervision of a final year student from 
the Universit互 Nationa1e du Rwanda and of a trainees from the Kivu 
region of Zaire. 

Nutrition and qua1ity research. According to a national 
nutritiona1 survey conducted in Rwanda from 1967-1972 , beans provide 
approximate1y 25% of the tota1 ca10ric requirements , and 45% of 
protein needs. 工n Rwanda , Burundi and th~ Kivu region of Zaire , beans 
are the most important sing1e contributer to protein requirements. The 
pro1ific popu1ation gr。叫th rate ot about 3.5 % in the region shou1d 
a1田間st doub1e the popu1ation in 20 years making the question of 
adequate food supp1ies a critica1 issue. The importance of increasing 
bean production is obvious since beans are the stap1e energy and 
protein source in the diet . 
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The 臨ain objective of nutrit10na1 res乞arch 1n the 在主eat 1akes 
reg10n 15 to evaluate the probιbility that a new variety w111 meet 
consumption criteria. 訝。rk was initiated in May 1984 , and was focuseð 
on: 是eveloping a nutrit10n 唔ua11ty laboratory at 18血里 Rubona; and 
conducting a s也rvey about bean consumpt10n and preferences 1n Rwanda. 

a. Deve10pment of a nutr1tion Qua1ity laboratory. Alab-
oratory forτhe 趴ml叫tion of 司uality factor發 was estab1ished at 15蚣，
Rubona. Activi主 ies of the 1aboratory focu的 on the evaluation of 
advanceð yield tria1s (e諮5ai comparatif) at ISAR.τhe p咀rpose of this 
scre的1ing is to estimate the probali1ity that i祖proved varieties meet 
consumφtion acceptabil1 ty criter1a. Follo咽ing the methodo10話y

outlined 1n the C1血.T Bea.n Program 血nnual Report , 19惡立， the eva1u級tion
of advance卓工ines has 主ecent1y been initiated for: hardseed percent 
water absorptio益， of dry weight , cooking time , an益 spoila.ge after 
cookin惡﹒

1n the future , emphasis w111 be p1aceð upon eva1uation of 
materia工s fro眼 the essai regional. The 哇uality criteria evaluated 
wil1 a1so be adapted as IDore informatlon 18 gained about acceptabillty 
criter1a. 

b. Bean consumption an垂 preference surve亨， Ruhengeri , Rwanda. 
The purpose of this survey was 盒。 idenrify preparation 誼ethods ， and 
acceptab11ity and preference criteria for bean 1eaves , green beans , 
lmmarure dry beans , and dry beans. Genera1 1nfor鶴ation was a1so 
co11ected about m訟a1 patterns. This survey was con電iucted 1n the same 
1ocat1on as the c玄opp1n喜 syste器 survey ， 1n the northern prefecture of 
Rwanda ca11ed Ruhen皂eri. F1ve COID鵬unes we主e sampled within the 
prefecture; three 1n the natura1 regio坊。f v01canic 8011怒， and one 1n 
the relatively poorer 8011s of the h1ghlands on the central plateau. 
Each of the cO館munes varied 1n their e1evat10n and cropping syste阻s.
Ruhengeri is the I罷ajor potato-producing regiol主 whe安e both c11mbing and 
bush beans are g玄own.

在 tota1 of 109 far認lers were interviewed during Ju1y and August 
1984. 51nce beans are harvested 1n July and planti位g does not begin 
again until Septembe言， few beans were 1n the ground dur1n在 the t1me of 
the interviews. A broad range of fa回11y sizes were sampled. 5岳% of the 
fa血i工ies had between 2 to 5 器embers and 43% between 岳 to 14 members. 
seventy-six percent of the respondents were fe也a1e. Most of the 
respondents were c1assified as e1ther adu1ts (有6%) or you終g (39立}
although 14% were clas翁1fied as elderly. Estimate是 far臨 sizes and 
誨。i1 fert11ity vari叫 fro認 small (29車)， med1珊 (51訟， and 1arge (20%) , 
poor (4%) , avera轟e (42%) anð 車。od (55%). Most respondents (84%) sell 
90祖eth1n惡 for cash , a few po歸結ess catt1e (18%) , or work outsi是e the 
home (13%). 

且eans were 1dentifie過 as a favorite foo苦 by 81% of the 事amp1e.
τhe order of preferences for various parts of the bean plant are dry 
bear睛， immature 尋ry beans , green bean忌， an益 bean leaves , respect1vely. 
The most fre哇uent explanation for dry bean preference was that "they 
swell" ,. 1n是icat1ng the 1mportance of an inc玄ease 1n v01ume after 
cooking. 
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Food is a1ways prepared by a fema1e , usua11y the mother (92%) 
s。血etimes the grandmother (5%) or daughter (3%). Covered earthen pots 
are usua11y used for cooking (98%) , p1aced on top of three stones over 
a wood fire. Meta1 pots are sometimes used for reheating food. Dry 
beans are usua11y cooked 3(25%) , 4 (26%) or 5 (21%) hours a10ne in 
boi1ing water. More water and sa1t are added whi1e cooking. Dry 
beans are usua11y not soaked before cooking (86%) the most frequent 
exp1anation being that it is not necessary because beans do not take a 
10ng ti血e to cook. Cooked beans are usua11y stored 2 (60%) or 3 (30克)
days in the kitchen in an earthen pot. 工f the beans spoi1 , they are 
washed , boi1ed a second time , and then consumed • 

1mmature dry beans , green beans , and bean 1eaves were consumed by 
everyone in the samp1e. Green beans and bean leaves were often added 
raw on top of dry beans as they finish cooking or are reheated. 
Sometimes bean 1eaves and immature dry beans are cooked a10ne in 
boiling water. 1m且ature dry beans and green beans are a1so often 
cooked together. 

Certain varieta1 preferences were identified for inunature dry 
beans , bean 1eaves , and green beans. A11 beans grown by farmers were 
acceptab1e for consumption as immature dry beans , although 82% 
indicated they preferred eating certain currently grown varieties more 
than others as immature dry beans. Most of the farmers interviewed 
(87%)indicated they prefer certain varieties for leaf consumption. 
Bush beans (78%) and ear1iness (89%) are preferred characteristics for 
green bean consumption • 

Various cu1inary factors and preferences for dry bean consumption 
were identified. When asked whether they preferred eating a mixture 
or a single variety , most (53%) peop1e had no preference (τab1e 178). 
This corresponds with observations of a sma11 , inconsistent price 
differentia1 in the market price of mixtures vs. pure varieties • 

τo identify the relative importance of various quality 
characteristics for which data was col1ected , it was assumed that the 
importance of a given characteristic is associated with the number of 
varieties identified for which it is unacceptab1e or preferred. The 
quality characteristics for which data were co11ected appear in Table 
179 in order of importance. Not a11 of the five cha芷acteristics (for 
which at least 50% of the sample identified unacceptab1e varietal 
names) seem to be of relatively equal importance. 

A1though half of the respondents identified varieties with 
unacceptable cooking times , most people (66% and 73% , respective1y) , 
said they did not notice texture differences within a mixture of 
cooked beans. 

Varietal preferences were identified for certain quality 
cha主acteristics. Eighty-five percent and 72% of the sarup1e identified 
varietal names which were preferred , respectively , for their general 
eating qua1ity and color. A third of the sample named Mutiki , a large 
cream and red-mottled variety , for preferred color; and 20% cited 
Urushimandengo , a large , solid orange with a black hilum ring. These 
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grain types represent on1y 14 and 9% , respectively , of the total 
nu級.ber of varietal names cited for a preferred co10r. This indicates 
that co10r preferences exis草， but , in contrast to Latin A且erica ， are 
哇uite dive玄se. 95% of the sample stated they have a seed size 
prefe玄ence fo玄 which 會立% prefer玄ed large grain麓﹒

Sot益e gene玄a1 questions were aske是 concern1ng stora惡e methods and 
see社 qua11ty after stora串e to evaluate whether the har是-to-cook
phenomenon i8 a problel楚. Al路。st ha1f (再3章) of the 5a油，p1e stored seed 
for 1ω3 month函. whi1e about a th1rd (30%) stored seed between 也-在
months. τhis 鷗缸lS 祖.ost peop1e (7 3%) stored 帥。d from harvest to 
harvest. Most people observed changes in cook1ng time , eating 
quality , and c010r after storage , (Tab1e 180) , but few peop1e cou1d 
identify certain grain types which store better or worse than others. 
Of the peop1e who ident1fieá unacceptable varietal nameS for cooking 
time after storage , 74% mentioned the variety Nyamukecuru (a smal1 , 
sol1益 kaki-co10red variety). This variety wa8 a180 cited for 
unacceptab1e eating quality al泣 c010r change after storage. (Poss1b1y 
named after it's qua1ity characteristtcs，幫ya觀ukecuru means old 
women in Kinyarwanda). 

Most peop1e (事。%) indicate是 they occasional1y try new grain 
types. 58% who try ne'官皂rain types eat a sa.咽:p1e of the seed before 
planting it. Sampling of seed before planting cou1d be to aS5ess 
eating and cook1ng quality before co臨臨itting oneself , but a1so quite 
possibly because they had no more beans to eat , so , therefore , 
acqu1red a mixture of beans fro臨 the marketplace , a fr1end , or 
neighbor for consumption which contained new varieties that they 
planted later on. 

Information about food habit為 was obtained using a 2再 hour

reca11. τhe 2品 hour reca11 18 a standard 社1etary methodology use晶 with

large group發 of in這 ividuals for providin草 a 哇ua1itative description of 
g玄oup 垂1etary patterns. 主n查。當種at10n was obtaine垂 concernin惡 the 
number of meal發 eaten per 垂ay ， mea1ti滋es. an這 foods commonly eaten per 
meal. 

Fifty-nine percent and 34% of the sa誼p1e eat 2 or 3 租ea1s per 
day. Most peop1e eat a mea1 1n the 鈍。rnin草 (87%) and evening (78%). 
About ha1f (58%) of the respondents eat at noon. Tab1e 181 conta1ns a 
list of food and beverages common1y eaten throughout the day. The 
majority of meals contain beans re缸ard1ess of the t1me of day. Beans 
are most common1y eatell w1th potatoes. ln contrast to the noon and 
even1n臨臨eal ， a beverage of caloric value 1s usua11y consumed 1n the 
mornin草﹒ 1n genera工， se1ect10n of food億 does not appear to change much 
throu草hout the day. With the consumption of traditional types of 
ve草etab1es ，主er觀ented bevera惡es ， potatoes. an是 beans ， the d1et appear8 
to be 草enera主ly 、.e11 balanced a結sumin皂 that caloric needs are 
sati起fie益.

主且ricu1tura1 productio引發urvey~器 Far訟e玄s' bean pro電luction
surveys have now been car主ied out in t扭。 regions of 鞏wanda 耐 the
centra1 plateau and the volcan1c s011s section of Ruh治ngeri.
Pre l1minary surveys have been started on the western s10pe鈞。f the 
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Za1re N11e Crest 1n Glsenyl , Rwanda and Bujumbura, Burundi.τhe 

purpose of the surveys 18 to detail farmer production practices and 
dlagnose pro是也ctlon constra1nts and potentlals of feedback to station 
re師師ch and to on-farm trials. 

' 

Subjects covered by the survey are: (1) crop rotation and 
a發socl給tion patternl器， including the relative 1mportaoce of the c室。p

for each season and the most co盟mon assoclations 10 which beans are 
在主own; (2) the dlv1sion of labor fo玄 product1on tasks , lnclu位 ing fleld 
p玄eparation ， seed selectlon , sowing , weedin車， harvest1n惡 thresh1n草 and

stora皂e; (3) bean seed practices , inclu進lng sources of See岳，

selectio袋 storage and 祖lxture 級ana惡ement; (再) ranking 0主 varletal

selection preference crlteria; (5) 西egree of experimentat10n with neW 
varletles and seed multlplication of preferred var1etie俗 (6)
fertl1izer and COD民.post use; (7)是isease and insect problems and 
methods of control; (8) 主anking of major pr。這uction constrai結ts

according to farlllers' s perceptions; (9) the extent of 
commercla11zatlon v翁. home consumption of bean路，

• 

fro阻 the

the 血。re

The statist1c8 in the follow1ng sect10n are de室主ved

Ruhen草er主 survey and are in a直reement with the results of 
informal eentra1 plateau 1nterviews. 

(Tab1e 車eans are almost alwaY8 草rown as mixtures -em vawm 
u
間

, .. 
呵

，
扎
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mlxture終

a. 

室he great 血ajority of fan臨r8 sow two to three discrete 
for different so11s and a8sociations Table 183. 

Far鶴。rs pract1ce a constant se1ect1on a震lon草 var1eties ， which are 
consequently we11-adapte益 to the m1cro-env1ronments in which they are 
在rown. There 18 a1so a high degree of experimeIltation w1th new 
variet1es , which are 1ncorporated into the m1xtures 1f they prove 
acceptable (Tab1e 184) ‘ 

• 

Farmer acceptabi11ty criter1a are 81品經ma玄1zed 1n Table 185. It 18 
noteworthy that yiel謹 and stabil1ty criteria are by fa玄 the most 
important and that gra1n c010r 1s of low 1mportance. There i8 a180 
decided preference for ear1y var1et1es. 

Most beans are 在rown 1n a忽soc1atlon w1th other crops' but 
s1皇室主i 至icant areaS of both bush and climb1n草 beans are grown 1n 
mono口11ture. 官he 詣。8t co酷阻on aS80ciations for bush beans are: 
ban也nas ， 8weet potatoe8 , young caS8ava , 10w density 血泊iz怠， peas , taro 
and potatoes. For e1imb1ng beans they a主e: bananas , maize and sweet 
potatoe8. When grown 1n assoclation with ma1ze , the c1imbers are 
usua11y stake益， instead of us1ng the 祖aize a8 stakes. Farmers 必ay

this 1eads to hi島her yie1ds of both crops and prevents 10dging during 
8tor經s. Accordin草 to official est1mate愁， and our observations , over 
的% of a11 beans are 皂白.wn 1n assoc1ation with bananas • 

• 

幫eed contr01 18 genera11y excellent , except 1n the steep slope 
regions of western Burundi , where far祖ers s毛主y the weeds help prevent 
er0810n. 囂。 chem1ca1 fertilizers or pestieide每 are used; however 
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.nanure or compost i6 applied if availab1e. 1n practice , the fie1ds 
near the houses are most heavily fertilized; however，訟anure/co宙post
pro益uct10n fa11s cr1tically short of need戀 (See Table 186). 

Beans are v1r主ua11y always p1anted ran益。m1y with an avera車e

血easured p1ant dens1ty of abo毛主t 300 ,000 p1ants per hectare. P1anti益草

1s 是enser on poor 80118 an是 le8s den8e on fert11e 80118. Dur1n皂 the

last , ra主her poor sea銬。缸， yie1ds were measured on 16 farms. Yie1ds 
var1ed greatly , from 200 -2 ,050 k草/ha ， w1th an average of 650 kg/ha. 
Nat10na1 and Wo安 ld Bauk 8tatist1c諮 sho101 an average country y1e1d for 
Rwan是a 0.78 an是 0.8 tons/ha , respective主y.

賀。巫師 p1ay a high1y predominant r01e 1n agr1cu1tura1 production 
awi a vritua11y exc1us1ve ro1e 1n aee是 se1ect10n and seed storage. 
(τab1e 187). This 1ndicates that on-farm var1ety tr1a1發 and
挂1stribut10n of 1mproved seed must focu緣。n 101omen if these activ1ties 
are to have the desire是 i祖pact.

Although 唱any farmer practices 1通ay 1imit d1seases eg. rotat圭ons ，

sssoc1ations ，瞳ixture!客， remov1ng p1ants from the field at harve發t etc. 
-farmers conceptual kl三.o1011edge of dise念ses is 11祖ited. 祖hen shown a 
p1ant w1th 8tron在 disesse symptoms they 101111 a1most a1ways attr1bute 
the prob1em to too much sun or too 阻uch rain. Thu俗， the question忍 on

the extent of d1se的e damage produce益 unuseab1e 甚ata. The path010gist 
ha街 consequent1y starte是 fie1 observations to 盟easure th1s factor. 

玉給8ect da觀忽囂e ， on the othe玄 hand , 18 much better understood w1th 
the exceptio紋 。 f the beanfly 豆豆些主悠悠主 訟~ which can caU8e 
considerab1e damage 是毯r1ng dry periods. 在工1 farmers interviewed 
cons1是ered 1nsect attacks to be an important factor in re是ucing their 
y1elds Tab1e 18旱，

Presently , and for the future , the 1ntervie101s are being co綠軍主nued
in different parts 0主 the re車10縫， corresponding to major agro-socia1 
differences amon藍各lifferent zones within the region. Emphasis 1s a180 
being placed on 甜ultip1e vlsit interv1ews 101lth farme芝s hosting on耐主arm
tr1als , to evaluate cyc1ica1 and lon惡itudina1 patter玄18 and to asse必a
the acceptability of new variet1es and techn010g1es proposed by the 
research. 

E'uture 1' 1忿忿s

Research and other act1vities of 1984 101111 be continue益 through
1985 1011th add1tioUl事1 emphas1s on the deve10p觀ent of a network of on疇
fan建 tria1s throughout the re在10n to test prom1sing var1eties SI三d on 
the feedback of infor訟ation on production constra主nts to varietal 
deve10pment programs. 在 1arge number of on“ farm tria1s have 1n fact 
been recent1y plsnted on the 單幫andan central p1ateau and Ni1e-Zaire 
Crest and wi1工 be harvested in 1ate 1984 and ear1y 1985. Additiona1 
on-stat1on tria1s wi11 a1診。甚e 1nltlate忌， espec1a11y , un1form reg主ona1
disease nurseries to 1dent1fy adapte吐 parenta1 1主nes and va主iet1es
that a玄e resistant throughout the reg1on. Additiona1 e溫.piu已是s1s 101111 
a180 be p1aced on varieta1 develop品ent for 10研 fertility 80i16 , h1gh 
SCl主 1 ac1dity and drought-p主one regions 認arking the 1m爭。rtance of bean 
production throughout the region lnc1uding th心se areas 101ith often 
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• 

severe edaph1c constraints. 血這ditiona1 emphl器s1s w1工1 a180 be p1ace益 。室主
益eve10p祖ent and expansion of climbin草 bean technolo草y that pro臨ises
1ar在e yield increases ín this typically labor-intensive cropping 
syste缸 Lastly. e級phasis 習i11 increasin在ly be p1aced on train1ng in 
the for溫 of visits to CIAτand regional research and production 
workshops. The latter w11工 especially be a key factor 1n the 
develop四ent of a network of intercooperatioll with1n the region . 
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τable 171. Ger盜，plasm orig1nating at C工AT evaluated in the Great Lakes 
Re車10n 1n 198冉.

Location Internationa1 
yie1d tria1s 

在社va鈍ce是

l1nes 
Se晶宮egatin草

populations 

ISABU (llUR甘ND工}

1會串串 Aa 
3 68 。

1會串在辜 5 582 65 

• 
工SAR (直留ANDA)

1984 A 8 913 223 
198再 B 5 481 154 

主蠶單單車 (ZAl里E)

1會惡4 B on1y 3 在S G 

TOTAL 24 2092 442 

• 
a 1警車再 A: January harves缸， 1雪惡毒 B: June har、rest.

Tab1e 172. Description of pr1mary research stations 1n the Great 

Lakes Region. 

Pri認ary research 
stations 

E1evation 
ms1 

-ny E e 
會
、
F
L
V

。

nM a e un 
Mean rainfall 

體觀Iyr .. 
Burund1 (工SAB訂)

Mosso 1260 22.1 1200 
Kisozi 2090 16.7 1425 

Murongwe 1470 20.0 1400 
Rwanda (18AR) 

Rubona 1岳50 1雪 .2 1200 
Karan攝 1300 20.8 串75

Rwerere 2100 15.5 1150 
Za1re , Kivu Region (INER主〉

Mu1ungu 1730 16.2 1845 
Ndihira 2190 15.0 1250 
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TABLE 173: 誼羽祖her of varieties intro是uced from CIAT and evaluated at 

15AR. RWAND車. (1會82-198主) • 

Harvest year 

19828 

l 事83

1984 

Nu訟her of variet1es 

67 
884 
13會4

a czoppinsyear begins with the October plantia草 of the previous year. 

Table 174. 單o. of ad'ap t;.e垂 bush and climbing bean 11nes and varieties 

orlginatlng from CIAT in advanced evaluatlons at ISAR , 

Rwanda. Sept. 1984 plantin皂s.

Lines 頭。. v，主rieties

(1) Second level screenin革 (esεa1 trlage) 200 

(2) Third level screening (essa1 comparatif) 45 

(3) Multilocation a益aptation trials. 會

Varietles Tested 

A 197 V 79116 

lca Palmar G 2333 

Cal1阻a G 685 

G 858 G81l 

lca Viboral 

4) on farm trials 

Varieties Tested 

Ica Palmar 

V 7 誓 116 2 
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空able 175. Ylelas (kg/ha) of the five best varieties fro，盈 the Me~1can h1gh1and 

1BYAU (group 的 .000) and 泌的主 contro1 varieti帥 at each of si~ 

s1tes in the Great Lakes Region in the 1984B cropping season. 

lsabl忌， 1mbo 車益。 Isabu , Mosso 12忌。 lsabu , murongwe 1470 

msl ms1 ms1 

學

Carioca 73串 Carioca 1501 A411 1371 

A 3冉4 852 All在 14惡i 在 344 1210 

A 409 782 BAT 1671 1493 All在 1197 

A 冉冉2 619 A 439 1436 Carioca 1110 

在 321 61屆 主 34品 1392 BAT 1671 10會8

Control Varleties 

Calima 274 Ca1ima l是02 Urubonobono 1150 

Karama 17吾 芷arama 139會 Local m1~ture 833 • 
1731 1650 1300 

INERA , Mulungu msl ISAR，恥lbona 盟51 ISA里. Kara罰乏主 msl 

A 321 1877 A 442 2233 A 主39 1760 

在 34有 1886 A 410 2207 A410 1710 

在 2岳2 1817 BAT 1671 2183 A 321 1660 

BA主 1671 1785 在 344 2143 A411 l在警告

A 439 17立7 A 321 2120 A 436 1490 

• 
Control Varietíes 

Munyu 701 Rubona 5 1910 lkinímba 1450 

Muhinga 惡90 lkinlmba 1513 Var 1380 

288 • 



;
:
;
1
;
?
;

壁
，
《

E
z
e
-
-

Rwere玄e advanced c1imbing bean var1eties 1n ISAR 10 best TABLE 17岳.

1984A. 1983 plantin囂，Sept (e給 sai co血paratif) , yield tria工

祠
書
一-
P
C
主

4
守

p
d
d
j司

Average yield 

坦企里

Source 
一

country of origin 工dentification

6 ,407 CIAT Mexico G 858 

5 ,298 CIAT Colo訟b1aIC主 VIBORAL

毒， 876Za1re Za1re C 8 • 
4 ， 85會CIAT Mex1co G811 

4 ， 85也CIAT Mexico G 2373 

毒， 8晶。CIAT Mexico G 2333 

4 ，已9鑫CIAT Colomb1a 11820 G 

4 ,590 Zaire Zaire C 10 

4 ,534 Rwanda Rwanda URUNYUM車主 3 

4 ，。再7Rwanda Rwanda GISENYI 6 

毒， 812

2轟9

Gemb10ux Peru (Control) Cajamarca 

• 

• 

• 



TABLE 177. Varieties witb no or few sympto臨s to in進icated disea省es 1n the Great Lakes Re缸10鈍， Africa. 

Golletotrichum 
a G. H. - lsariopsis G. H. Ascochyta G.H. B信說V G.H. Pseudo恕。na.s G. H. Xanthomonas G. 接.

11ndemuthianum grlseola Spp. (symptomless) syrin嘉ae campestris 

A 483 E A 240 II GUAT 1 會6-B IIIB G 4449 I BAT 1220 I11A XAN 進2 1IIA 

轟轟84 王 A 281 II V 8010 11 G 7587 1 G 790 IVA XAN 112 Il 

AB13晶 111B A 337 豆豆 BAT 1225 工工 車 4器。 工 Red Kote 主 XAN 125 11 

Ecua.dor 299 I工1B A 338 II BAT 148岳 II 在 482 I BAτ1336 II 

7920 IlIA A 340 Il VNA 81006 工IlB BAT 1373 工 E主.T 144會 工I

這
BAT 431 II VRA 81022 IIIB BAT 1386 I 

BAT 1432 工I PAD 41 I 

BAT 1435 Il 

BAT 1510 工工 PAD 43 1 

PVA 721 I 

PV血 783 工

PVA 121昏 工

ORFEOINIA 主

a G. 單.眉 Gro當th hab1t 

• • • • 



Preference in Ruhengeri Rwanda for consuming beans as a 
臨ixture or a pure vari~ty. 

TAIlLE 178. 

d
d
-
a輝
、

a
t

克 ofcited explanation 鈍。st% of Preference 

respon挂entsrespondents 

53 話。 preference

78% Cultiva主e 亞ixtures33 Mixture 

Different varieties have 15 Pure • 車拉完是 ifferent cook.in草 times .. 

Culinary criteria for wh主ch unacceptable varietal na觀必翁TAIlLE 17會.

Rwanda. in Rubengeri , were 1晶entifle忌，

respondents i~ of Culinary cr1teri!誕

• 
64% 

60% 

Broth qua1ity 

Water absorption/swell1n臨

Eating quality a 57% 

54% Cooking time 

52% cook.ing Conservat1on after 

17% cook1ng Testa 1ntact after 

• aroma , a Eat1n在 qual1ty 16 a general ter觀 which iIl C工u是es flavor , 

2彈1

etc. texture , E間uthfeel ，

• 
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Table 161 Beverages and consumptlon of beans in the 醋。rning ， noon and afternoon/evening 

祖eals.

T工楚E OF DAY % OF MEALS % OF MEALS MOST COMMO器 % OF % OF 

CONTAINING BEANS BE蟲E RESPOND封NTS RESPONDENTS 

BEA揖$ h且E EATEN ACCO滋PANlMENTS BEVERAGES 

ALONE 

Mornin草 會G 8 Potato 32 Sorgu睡 porridge 岳8

Vegetables 12 Banana wine 14 

Green ba泌anas 12 So主gum beer 16 

苗。on 會 l 6 Potato 41 Wate玄 57 

Green bananas 27 Sorgu盟 beer l串

Sweet potato 14 Banana wine 10 

Sorgum porridge 7 

Afternoon/ 

Even主ng 79 11 Potato 39 Water 55 

Green bananas 15 Sorgu聽 beer 20 

Ve惡etables 15 Bal三ax主a beer 14 

Sweet potato 15 Banana wine 4 

' • ' 
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TABLE 180. Observe社 chan在e 111 cookin藍 tí間位， eating (互之lality ， and color 

after storage in Ruheuger玉， Rwanda. 

Quality factor % of respondents % of respondents 
noticing changes who identified 

unaccept毛主.ble

varíetal names 

Coolζing time 會S 37 
Eating qualíty 63 24 
Color 57 18 

TABLE 182. Motives and percentages of mixture preferences fro臨 the

agricultural production surveys in Ruhengeri , Rwanda. 

Pr.:主ctice: Explanation: 

Prefer 1'0 sow E玄efer to sow 說ixture has Hixture 晶。re

聽ixturea single variety better yield stable y1eld 

96% 4% 61% 67% 

a 100% Multiple Responses 
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TABLE 183. 說umber and type of 這ifferent mixture5 sown in Ruben草eri ，

Rwanda. 

話。. of 誼ixtures

l 2 3 

9% 37主 5 1% 

4 

主

Poor 
50i1 

61%" 

a lOO~' due to 血11tiple responses 

P1antin皂 conditions

Good Banana Other 
5011 a5sociation 

65主 45% 14草

雪在BLE 184. Use of new varleties 1n Rubenger土， Rwan垂a.

Nev t<r Try Try Try T玄y Save for seed Multiply 
try somet1mes often separately 臨ixed if good for seed 

主 f goo益

8% 52% 再0% 9晶宮 96草
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TABLE 185. Farmer's ranking of varietal selection Criteria in 
agricultural production surveys in Ruhengeri. Rwanda. 

IMPORTANCE AτTRIBUTE SCORE 
MAX 100 

Very important Yield 92 
Rain tolerance 

a 
85 

lmportant Drought tolerance 76 

Medium lmportance Eating quality 60 

a . 

Strong upright 48 

Low importance Storability 36 
Fast cooking 31 

Green bean quality 29 
Leaf quality 20 

Negligible Grain color 6 
1血portance

Prefer early 78% Prefer middle 12% Prefer late 10% 
varieties varieties varieties 

Farmers usually consider rain and drought tolerance to include 

resistance to diseases and insects associated with these 

conditions. A strong upwright stem is associated with rain 

resistance as farmers prefer varieties that do not lodg己 during

the heavy downpours common in Ruhengeri • 
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Table 186. Ex tent of Manure/co血post availability in Rubengeri , 
竄.wanda.

All fields 3/4 of fie工社s :單 of fields 站。f field發

6% l 毛克 33% 45荒

TABLE 187. Bean production tasks by gen是er in Ruhengei , Rwanda 

Prepare Sow Choose Weed Harvest Thresh Seed 

field see聶 storage 

Always 
a 82% 100% 100% 100詰 88% 68% 100% 

目。也an

Sometimes 
a 18% 12% 32% 

Wo盟an

JKIwaysa 32克 8% 36% 

Nan 

Sometimes a 64% 2% 10% 再0% 50% 

Man 

Neve芷a 有Z 98% 100% 會告草 52% 14% 100% 

lIan 

TABLE 188. Farmers perceptlons of extent of insect damage in 

Rubengeri , Rwanda. 

Lit:t le Medium 
dam必ge damage 

4% 在5%

Serious 
社a臨age

5草

~ of fiel謹
affected 

50% 

2會矗

1草 of field Whole fiel這s
sffected affecte晶

毒品主 在軍

• 

• 

• 

• 
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7. Co11aborative Bean Research at IVT. 忠臣旦恕能泣￡ Nether1an謹S.

1. Zncorporation of reSil多tance 揖enes into CIAT breeding 
1ines 

The A. program with IVT 7233 x IVτ7214. Ten 1ines of F啥B。

CIAT pro思enltor x F~ (IVT 7233 x IVT 7214) , which ha挂 been selecha 
in 1983 for resistañce to a11 strains of BC茲V and the 鈍。 st agressive 
strain of BYMV , were brought to CIAτin January 198也 to 阻ake the next 
backcross generation. However , the CIAT breeder wa怒 informed that 
some susceptib圭1ity to BY茲V was observe是 in some line露， and that he 
W官u1d be advised about the lines wlth the best resistance 1ater 0η 
during the year. 

The symptoms observe是 in the 1ine鋒， suppose社 to be resista終t to 
the 醋。st agres終ive strain Tn of BYMV , occur宮ed for the flrst time in 
an exper主.ment 祖ade at the end 1983, and were found in a11 lines. They 
deve10p 1at緣， about three weeks or 髓。re after inocu1ation. and show a 
mil挂 mott1e without stuntlng of the plant. The sy臨ptoms with this 
strain ln the contro1 varleties I延安e a1rea通y sεvere after 7-10 days. 
This waa a new deve1opment , a8 the 1ines must carry gene bc旬3 ， proved 
by test悄cross analysi潑， which has given a comp1ete reslstance to the 
viru8 so far. 贅。 contamination of the virus cou1d be detected and the 
virus was agaln identified a發 8YMV on a seri給s of ln是icator species. 
The tentative conc1uslon is that the agressiveness of the Dutch Tn 
strain of BY被V has lncreased . 

The symptoms developed on1y in part of thc ., lants of the varlous 
F, line話 and back-inocu1ations onto 2 or 3 p1ants of the very 
g莘ns1tive var圭ety W1dusa did not revea1 system1c virus sprea益 in a11 
plants. F,. seeds were harvested from the virusωfree plants and 
tested in success1ve experi觀ents. The resu1ts were about the sa四e as 
in the tests of the F~ materia1s: mi正是 and retarde挂 symptoms 

3 deve10ping in part of the-p工ants or in a11 p1ants of each line. The 
se1ection was continued to F信， but no 1ine cou1盛起e se1ecte是 in

which a11 p1ants were virus-freé • 

To investigáte whether the 01是er materia1s , viz. the first 
C言。sses with CIAT progenitors (8_) , an是 the first backcross (B 電) hád 
帥me comp1ete resi~tance 1eft ,. á1.i the 1ines in 丸， Ftand EL <if
seed were áVál1able) were tested. The materiaI主 dld not J yie1d 
co四plete1y resistant 11nes. These test resu1ts contrasted with those 
of experiments 圭n 1980 ánd 1981 , in which the 1ines were selecte是 for
their complete resistance to BY茲V • 

In conc1usion: the breedin島 11nes of Progra轎車， which are 終till

cσ瓢p1etely re學istant to BC茲V ， and were se1ected in 1981 and 1982 for 
thelr simu1taneous res1stance to BYMV , are at present no longer 
comp1ete1y resistant to the present Dutch isolate of the Tn strain of 
the latter virus. However , they m主囂ht stil1 be Co甜p1ete1y resistant 
to the strains of 8Y教V occurrin在 in other countries and other 
continents. 
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The quest10n rema1ns whether the source of rh1s BCMV/BYMV 
resistance , 11nes of 1Vτ721毒， are 8t111 res1stanr to the Tn stra1n. 
No symptoms were observed in 1ines of IVT 7214. us閥 割 controls 1n 
the 1984 exper1ment5. But back.翩1nocu1at10n onto Widusa p1ants showed 
the presence of virus 1n some plants. More back-inocu1ations w111 be 
made 1n on-g01ng experi盟ents.

The 1nher1tance of the 宮es1stance 1n 1VT 7214 to the Tn strain 1s 
be1ng studie是 in on-島oing experiment谷， 1n wh1ch 1九 popu1ations of 
crosses between lVT 7214 and Widusa and Topcrop are aña1yzed. 

The B. pro真言忽聽 w1th 1VT 7毛2O. Testin墓 。f the Pro草ra揖 E 血泊teria1s

has been done on a more 1imited sca1e this yea主 because of the 
large-scale testing 1n 垂ifferent gene宮at10ns of program A mater1a1紹，
and the continuous se1ect10n 1n that program. One exper1滋ent was 
comp1eted and two other ones have not yet been fin1shed. The problems 
of slight 抑制eptibi11ty to Tn stra1ns of BYMV were a150 revealed 1n 
P室。在ram B mater1a工s ， but they do not see盟 as generalized a5 1n Progra血
A. More experi臨ents have to be done before conclusions can be drawn. 
The resu1ts wi11 be given 1n an 1n主er1m report next spr1ng. 

2. Test1ng of C!AT breed1ng lines fo玄 resistance to BCMV 
lines for the Andean h1且h1ands and Mex1co. Some 136 breeding lines 
贈閱 screened w1th BCMV騙取.3 + NL5. Detailed 1nfor器at10n was already 
sent to the CIAT bree是 1n在 program. Four out of s1xty CO. B3 numbers 
carried the dominant 1 gene (one not uniform). Al血ost every one from 
the 66 PV AD nu訟hers had 11, and two out of the ten Meχican PV 滋E

numbers a1so ha岳王1.

Very often a Tn (top necros1s) reaction was obtained , especially 
1n the Andean nUl農lbers. !t 100k給 like sy8te亞1c necrosis , but 18 
basica11y different 1n that 主n occurs with some stra1ns only in 
ii-孟enotypes ， especial1y when the nor祖a1 mosaic symptom 1s induced 
with difficulty. However , top necrosis and mosa1c may be seen 
simultaneously in the same plant. This never occurs w1th systemic 
necros主s and mosa1c , 1f both are 主笠，duced by BC誼V. A plant with top 
necrosis 1s somet1mes k111ed by ‘.1lting through necro發18 of the 混ain
ste拯 but does not show the abundsnt p1npoint 1esions and vein 
necrosis 1n the leaves , wh1ch occurs 1n a plant with syste阻1c necrosis 
and the 1 gene. Most plants with top necro逼真1s easi1y drop the1r 
leaves , starting with the lowest ones. This descript10n 1s 車iven as 
many 玄esearchers have difficu1ties 1n distingu1sh1n在 plants with 
syste四ic necrosis (11) and those w1th top necros1s (1i). 

test1ng advanced 11ne溺 for the Andean hi其hlands. Thirty吋，1ne
advanced 1ines 6f type CO.B3 an益 1告 access10ns of Bean Bree這ing 1 were 
teste是 with BC認V strains NL3 ，軒L5 and NL在 to confirm the pr~學ence 0草
草ene 1 and to detect addit10na1 recessive genes 11ke bc-1“, bc-2-
。r hc-3. Genes bc-l and bc-2 are not detected with these strains but 
are not 1誼portant for the breeder. 

A few lines with 工1 have a red or purp1e也'mottled seed color. One 
of th個 (CO. B3 39) seems to have an acceptab1e 時甚咱ottled eolor. 
This one might be important in view 0至 the linkage between red-mottled 
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2 
seed and i 1. Gene bc-2" was not present. Two numbers were 
heter。在enous for the 1 gene. One did not produce symptoms with any of 
the stralns. (It訓ust have bc-3 罪 rom the crossing with IVT 80338.) 
Two numbers carry the genes 1 bc明 l'一.

4 

3. Selection for 玄 csistance to Xanthomonas 
Selections fo宜 resistance to Xanthomonas were made in the 

F ,B? populations of the species-crosses between P. vu垃任主主 and P二
巫婆延斗但主 made in the Univer6ity of Calífornia at Riversi如.

g 
g 

The frequency of resistant p1ants in F oB句 populations ..a6 10w 
but not unexpecte忌 as no selection for re"'bi三stance had been 是one

before. and P. 史監控已站呈 had a1ready been crosse益 three time" with 
P. 、1'1 11 0"1'1 ，..電 s. llost F ,. lines from the F ~ plant se1ections 
站臼京設立 The '~-e-iect;á F 5 li叫 wiil be Mathfor 喘口。宜的 in
1985. Seven XAN 1ines wereJreceive社 from CIAT , 是erived fro臨 the sa訟穆

巴竺泣起拉拉笠 crosses fr蹦出口，盯叫ty of Ca1ifornia at Riversi缸 t and 
they were tested for un1for祖ity of res1stance. Six we玄e st111 
segregat1n皂. and new plant selections were made. Crosses were made 
betwe"" XAN 15 會-1 and CI血.T 1幻注f; A益.BF 45 (lar草e ， white seeds) ，主RBF
848 (me社iu四 large white seeds) , and A 441 (Ojo de Cabra seed type). 
The F弓 wil1 be used 三位 1985 to study the inhe玄itance of resistance 
inLPE頡且認﹒

• 

Crosses were 點是de between P. acutifo工ius accessions PI 319.4在3

(R) and Oaxaca 88 (S) , and between PI 31雪 .443 (亞) anù PI 313.48章 (5)
to study the inheritance of reslstance w1 thin 主﹒旦旦旦泣封是﹒ The 
FZ 在eneration of these crosses 1s now be1茲在 tested. 

Plant se1ect1ons with resistance to Xantho.臨onas were a180 made 1n 
the F~B‘ of the acntlfo11ns Crossesτhe F./F_ 11玄les wi11 be l …一一一…一 . …" 必 4'.5
tested- f在r unifo玄mity of re，至1stance 主n 1事85.

' 

Crosses were made bctw"en 1 VT selections from the 宮，、 B_

acutifolius crosse移 an泣 the Dutch variet1es Belami anð Remora; 
一re發lstant to Ps坐坐控告~. for combinln惡 the reslstance to both 
bacterial di發ea"es. Bela器i ha怠 better reb主stance than 日isco綠s1n HBR 
72 , mentioned 1n the Bean Program Annual Report of 1983; the 工eaf

resistance of the 工atter 1s better than 主n Be1a思主， but the pods are 
susceptlble. 
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BEAN PROGRAM PERSOm荒草L

Senior Staff 

Aart van Scho。當lhoven ， Ph.D. , Entomologist , Coordinator. 

David Alle怨， Ph.D. , Plant Patho工ogy. Pathologist , Regional Coordinator , 
Eastern Africa 草ean Project (stationed in Thik殺， Kenya). 

Stephen Beebe , Ph.D. , Plant B玄eede言， Central America Bean Project 
(stationed 1n Asunclón Mita , Guatemala). 

Jeremy 蛙. Davis , Ph.D. , Plant Breeder , Plant Breeding. 

Michael Dessert , Ph.D. , Plant Bree是er ， Great Lakes Bean Project 
(stationed io Rubona , Rwanda). 

Gui l1ermo E. G蓮lvez ， Ph.D. , Plant Pathologist , Regional 
Coordinator , Centr忽1 America Bean Project (statione是 in San Jos蓮，
Rica) • 

Guillerl畏。 Hernandez Bravo , Ph.D. , Plant Bree謹e言， Co-leade言， World 
Bank!INIPA (Per這)!CIAT Collaborative Bean Project (statione社 1n
Chiclayo , Per亞) • 

Franc1sco J. Morale扇， Ph. D. , Virologist , Virology. 

Silvio H. Orozco , M. S. , Agronomist , Central America Bean Project 
(stationed io Guatemala City, Guatemala). 

Dou皂工a8 Pachico , Ph. D. , Agricultural Economist , 軍Cono說ics.

Costa 

Marcíal Pastor可Corrales ， Ph.D. , Plaot Pathologist , Plant Pathology. 

Shree P. S1ngh , Ph.D. , Plant Breeder , Plant Breedin惡﹒

Steven R. Temple , Ph.賢.， Plant Breeder , Plant Breedi!主草﹒

Michael D. Thun囂， Ph. D. , A學ronomist ， Agrono回y

(stationed at C誼PAF，位。ian主a ， Bra率il) • 

Peter Trutl間位， Ph. D. Patholo串1st:， Great Lake移 Bean Project 
(stationed in Rubor嗨， Rwanda). 

Oswaldo Voysest , Ph.D 秒， A在ronomist ， Agronomy. 

Jeffrey 腎hite ， Ph.D. , Physiolo車1st ， Physiology. 

Jonathan 宵。olley ， Ph.D‘, Agronomist , Cropping Systems. 

Visit1ng Scientists 

Jalro Castaño , Ph.D. , Plant Pathology. 
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N. Ruaraidh Sackville Har漫主lton ， Ph.D. , Data Management System話.

Postdoctora1 fellows 

*Guy Hallma傘， Ph.D. , Ento誦。10草Y ﹒

Judy K. Nolt , Ph. D. , Microbiology 

Joachim Vos諾， Ph.D. , Great Lakes , Bean Project (assi在ned by the 
Rockefel1er Foundatio口， stationed in Rubona , Rwanda). 

visitin其 research associates 

*Elizabeth Lew主nson ， M.S. , Ag ronomy (Gembloux Project) • 

Veronique Schmit , M.S. 也蟲ssociated Expert 盼 FAO

Krista Dessert ，說.8. ， R. D. 說utritionist ， Great Lakes , Bean Project 
(statloned in Rubona , Rwanda). 

袋Jeffrey MacElroy，說.S. ， Plant Breedin里﹒

Research assoclates 

Mauricio Castaño , ln惡﹒ Agr. ， Virology. 

Jo窮嘉 Ariel Guti星rre盔， M.S. , Plant Breeding. 

Nohra R. de Londoño , Ing. Agr. , EconoI程ics.

*Carlos Adolfo Lunl龜， M.S. , Econo翅ics.

Jor在e Ortega , M.S. , Agronomy. 

Research assistants 

Tomas Z這ñiga ， 王瓷缸. 主gr. ， Entomology. 
Carlos Pino , Ing. 蟲草r. ， Entomology 

Lucía 血fana社or ，草101. ， P1ant Pathology • 

Jor草e Belt玄án ， In窮﹒ Agro. ， Cropping Systems. 

C喜sar Caj 1ao. lng .Agr. , Plant Breeding. 

Jesús A. Castillo , In草﹒ 車車r. ， Physiolo草Y ﹒

Carlos Franc1sco Chavarro. Ing. Agr. , Off1ce of the Coordinator. 

Aurora Duque , lng. Agr. , M1crob101ogy. 

*Myriam C. Duque. Lic. Mat. , Economics. 

Oscar Erazo , ln且. A藍r.t Agronomy • 
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Die皂o Fonseca , Ing. Agr.. Physiology. 

Oscar Herrera. In在﹒ Agr. ， Croppin草 Syste體移﹒ (RIP) 

Carlos Jara , In串. A串r. ， Plant Patho1o草Y ﹒

Germán Llano , Plant Pathology. 

Nelson Mart!nez , Ing. Agr. , Agrono觀y.

Gustavo Montes de Oc還是， Ing. A惡r. ， Agrono血iy .. 

Carlos Aníbal 說ontoya ， Plant Patholo草Y ﹒

*An善安ea 詩iesse鈍， Biol. , Viro1ogy. 

Gloria Isabe1 Ocampo , Bact. , Microbiology. 

Darío Ramírez , Ing. Agr. , P1ant Breedi包車­

Die息。 Sa室主tacruz ， Ing. AgI心， Agronomy. 

*奴主在ue1 S. Serrano , B101. , Ent. , Ento殼。10皂y.

Gerardo Tejada , Ing. A思主.， Agrono訟y.

Grace Frenc , Nutrition1s章， Nutritíon. 

Jose Isna圭n Bolaños , Ing. Agr. ，車reeding II. 

1< Left durin草 198再.
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1nst1tut1ons L1st of assoc1ated centers and 主PPE到DIX 1. 

忌
、
啥
?
3
6
、
2
a

﹒
‘

Caribbean Agrlcultural Research 
Development lnstitute ，留e移t Indles. 

CARDI 

A車ronδmico Tropical de Invest1叫
y Ense古anza ， Co穆ta Rica. 

。
"
“

言
，
o

ti ne 
a電

a

n
i
w
紛
紛

CATIE 

1n Afr1ca. 

Centro Nacional de Recu玄sos Genétlcos. 
Brazil. 

Collaboration for Development CDA 

CENARGEN 

也
Colombla. 

Centro Nac10nal de Tecnología A在ropecuarla ，
San Salvado宮. El Salvador. 

Internacional de Caf喔，Centro CENICAFE 

CENT蟲

Consultative Group for Internat10nal 血革r1cultural

Research , New York , New York. 
CGIAR 

Roots and Tuber Pulse潑，Course Grain筍，
Crops Center , 

CGPRT 

Centro de Invest1gaclón Agrícola del 
囂aj 主0 ， M惡x主co.

CIAB 

Centro de Investigaclón Agr!cola del 
Golfo Centro , M石xico.

CIAGOC • 
Centro de Invest主草ac1ón Agrícola Norte 
Central , M至xico.

CIANOC 

Internac10nal de Mej甜甜切的o de 
Trlgo , Londre竅， M石x1co.

Centro 
Maíz y 

CU會fYT

L1ma , 1a Papa , Centro Internac10nal de 
Perú. 

CIP 

Costa Consejo Nac10nal de Producc1ó位，
R1ca. 

CNP 

曹acional de Pequisa em Arroz e 
Braz11. 

Centro 
Fej 主ao ，

CNPAF 

。

Centr。這e Investigac1ón y Promoclón 
Agropecuario (1 and Il) , Perú. 

CIPA 

Centro de Pesquisa A草ropecuarü豈是e Tróplco 
Umido , B玄az1工.

CPATU 

τanzanía Collaborative Research Support Pro臣ram ，
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CVC 

DIGESA 

DR工

EEAOC 

EMBRAPA 

EMCAPA 

EMGOPA 

在游PASC

EPA章法草

在SAL

FAO 

FEDECAFE 

IAPAR 

王主R

IARC 

IBPGR 

ICA 

ICARDA 

ICTA 

工DIAP

Corporación Aut呂noma Regional del Valle 
y Cauca , Colombia. 

Dirección General de Servicios Agropecuarios , 
Guate誼lal~這種

Desarrollo Rural Integrado , Colombia. 

Est. Exptl. Agrícol，龜 Obispo Colo臨:bres ，
車razil.

Empresa Brasileira de Pesquisa Agropecua­
r i.:益， Brasilia ，車razil.

Empresa Cap1chaba de Pesquisa Agropecuaria , 
Brazil. 

Empresa Go1anía de Pesquisa Agropecuaria , 
Brazil. 

Empresa de Pesquisa Agropecuaria de Santa 
Catarína , Brazil. 

Empresa de Pesquisa A草ropecuaria de Bahía , 
Brazil. 

Escola Superior de Agricultura de Lauras , 
Brazil. 

Foo垂直gricultural Organization of the 
United 軒atlon皇宮， Rome , Italy. 

Federación Nacional de Cafeteros , Colo血bia.

Funda♀轟o Instituto A惡ropecuario de Paraná 
Braz主1.

Internatlonal Agricultural Research. 

International 直在ricultural Research 
Centers Network. 

International Board for Plant Genetic 
Resources , Rome , Italy. 

Instituto Colomb主ano Agropecuario , Colombia. 

International Center for Agricultural Research 
in the Dry Areas , Belrut , Lebanon. 

工nstituto de Ciencia y Tecnología A在rícol;;鐘，
Guatemala. Cita , Guatemala. 

Instituto de Investigaciones Agrico工a Pana­
meñas , Panama. 
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IlCA 1m蓮tituto 1nt~ramericano para la Cooperaciõn 
A島r{cola ， Costa Rica. 

lITA 1nternational Institute of Tropical 
Agriculture. Nigeria 

INCAP Instituto de Nutriciõn de Centroam星rica y 
Pana啞屋， Costa Rica. 

工封ERAL Institut Nacional des Etude!這 es Rechervhes 
Agr{colas , Zaire. 

IN工A 1nstituto 詩acional de Investí里ación
Agr{cola. Peru. 

í* 
i 

lNIAP 1nstítuto Nacíonal de Investigacíones 
主gropecuarü支愁， Ecuador. 

INIPA Instituto Nacional 是e Investígaciones y 
Pro盟ociõn A皂ra玄ia ， Lima , Peru. 

INRA 1nstitut Nacional de Recherches A霉了。nomique毯，
Guadalupe. 

INTA 工nstituto Nacional de Tecnolog主8 血grope倫

cuaria , M惡xico • 

••• 
iji 

INTA Instituto Nacional de Tecnolo革主a Agrope­
cuaria , Argentina. 

主草堂車 Instituto Nicaraguense de Tecnolog{a 
血gropecuaria ， Nlcaragua. 

主?在 lnstituto de Pesquisa Agropecuaria , 
Perna血buco ， Brazil. 

IPAGRO Instituto de Pesquisas 主軍ronómica!器. Brazi1. 

lSABU lnstitut de Sciences A草ronomiques du 
Burundí , Burundi. 

ISAR Instltut Scientifique et Agronomique du 
Rwanda. Rwanda. 

ISNi主義 International S.三rvice for 揖ational

Agr主cultural Reserach. The Ha草包怠，
Netherlands. 

lVτ lnstitut Veredelin霞， Tuinbouwge , wassen , 

Hollan益.

PCCMCA Programa Cooperatíve Centroamericano 晶e

Mejorat路iento de Cultivos Alimenticios • 
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啦
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酬
酬
酬
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酬
刪
刪
酬
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酬
叫
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做
制
糊
糊
…
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附
馴
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NCA 
NCA 

阻
m
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m削
仰
的
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做
做
…
吵
鬧
榔
鬧
鬧
棚
酬

LOC主L REGISTER 

HDR-I064 
HDR-I073 
HDR-1354 
HDR-2631 
HDR-1156 
HDR-2079 
詛DR-0712

HDR-0396 
HDR-1160 

IDENTIFICATION 

Nicaragua 13 
Nic綠ragua 22 

L11a 
Feicas Bico Rojo Precoz 

Peru 23 
Gua.222惡酬B倫21間N-O嘟2226(3C

Honduras 92 

HDR-0517 
GTA-0064 
GT在-0503

GTA-0547 
GTA-708 
習1-406主

V-1430 
V-1430 
V-1再31

V-1在07

V-1407 

Peru 40 
Glp 1翱Renka

晶晶aril10 16會

Guatemala 445 
Guatema1a 006在
Guate睡ala 0503 
Guate臨a工a 0547 

Guatema1a 708 
Guerrero 924 
More1os 636 
Morelos 636 
Morelos 637 

Michoacan 1002 
Michoacan 1002 
Michoacan 1009 

' 

主

V
Y
V
V
V
R
E

ABO 
VUL 
VUL 
VUL 
VUL 
VUL 
VUL 
VUL 

ARG 
GTA 
GTA 
GTA 
GTA 
GTA 
MEX 
MEX 

4 

A且G

GTA 
GTA 
GTA 
GTA 
GTA 
MEX 
MEX 

P1319441 

GTA-0892 
GTA-0956 
GTA-1240 
GTA-1243 
GTA-1382 
DGD78/082 
DGD78/082 

嚐

P. Aborigineus 
Guatemala 892 (Bolonil1o) 

Guatema1a 956 
Guate觀ala 1240 

Guate智la1a 1243 (Bolonillo) 
Guatemala 1382 

• 

NUMBER 

吾798

7050 
7099 
7120 
7169 
7791 
77會岳

78毛主

7895 
8。在2
81在2

8252 
8314 
85屆5

8590 
959在

10000 
10010 
10010 A 
10011 
10019 
10019 血

10020 
10022 
10025 
10477 
10539 
10813 
10816 
1088會

11027 
11027 
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X
B
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h
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a
A
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A
A
A
A
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ORIGEN 

糊
凹
的
他
翻
m
m閥
馴
蜘
鵬
棚
榔
翩
翩
鵬
總
間
棚
憾
馴
馴
棚
例

m
m闊
別m
m
m
m棚間

LOCAL REGISTER IDENTIFICATION 

DG路78/148
Linea 32980-M(4)-M蟲-~哇-M

Linea 32980-M(8) 
San R綠fael de San Pedro 

PI3 18昏昏2

PI325687 
PI346事55
PI346956 
PI417岳24

PI轟 17628

PI417643 
PI417盛雪Z

PI417706 
PI417711 
PI毒 1777在

PI417775 
P1417778 
PI417780 
Pl417781 
PI417782 

Del raton 
Sllvestre 1 
Silvestre 3 

Coyote 

V爛-1481

X倫161吾2

M7439T 
Rio San Lorenzo 11 

De Celaya 
Don Timoteo 

PI41Y!~ :l 
HDR-20惡5

BZL-0852 

GT主制 1076

P I3 1 會443

DGD78/587 

Mezcla Roja selec.3位
Cuarentano 
Cuarentano 

507 1913 
Sangretoro (Potosi) 

Guatemala 1076 (Piloy) 

13B Nayarit 

NUMBER 

11056 
11820 
11821 
12733 
12861 
12880 
12885 
12886 
12891 
12895 
12907 
12會29

12曾在2

12946 
12會48

12949 
12952 
12953 
12會54

12會55

12979 
13022 
13614 
13會36

14233 
14513 
15423 
15423 主
15再27

15818 
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4002位
40034 
40111 
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