
Annuai198J 
Report 

Bean Program 

cc~~u Centro InternaCIOnal de Agncultura Tropical 



BEAN ANNUAL REPORT 1983 

H1ghhghts 1983 
The Program 

CONTENTS 

Agroecological Stud1es on Bean Product1on Zones 

' BEAN GERMPLASM ACTIVITIES 
(t) Germplasm Collect1on Multipl1cat1on and 

D1str1bution 

(Í' Genetic Improvel'lent ¡/ 
A Character Improvement 
Resi~tance to Fungal D1seases 
Res1stance to Bacter1al D1seases 
Resistance to Virus Diseases 
Resistance to Insect Pests 
Tolerance to Drought Stres~ 
Tolerance to Acid Soils 
Plant Architecture and Yield 
Increased N2 F1xat1on 
Var1abil1ty from Interspecif1c Hybrid1zat1on 

1') B Character Deployment 
Central Amer1ca Coastal Mexico South Amer1ca 

and Caribean and Black Gra1n Types 
Brazil Mexico Argentina and l>est As1a 
Andean Zone and Eastern Africa 
Snap Beans 

~ Evaluation in Uniform Nurseries 
VEF 
EP 
IBYAN 

J EVALUATION AND IMPROVEMENT OF AGRONOMIC PRACTICES 

On-Farm Research 
Econom1cs 
B1ology and Control of Insect Pe~ts 
F

1 
Hybrid Dwarfism 

1) SCIFNTIFIC TRAINING AND NETWORK ACTIVITIES 

Central Amer1ca 
Braz1l 

4 
8 
11 

14 

22 
41 
46 
56 
67 
73 
78 
86 
90 -

108 
111 
115 
120 

122 
139 
141 

154 
175 
185 
192 

196 
204 



Peru 
East Afr1ca 
Scient1f1c Tra1n1ng 
Collaborat1ve Bean Research at IVT Wageningen 

Netherlands 

PERSONNEL (AS OF DECEMBER 1983) 

APPENDIX I 
APPENDIX II 

List of collaborat1ng 1nstitutions 
L1st of G number accessions 

\ 
' 
l' 

• 

211 
Pending 
218 

225 

232 

235 
237 



HIGHT1rll ~ 1983 

Decentr 117at1nn of the genetLr lmoroveMcnt act1V1t1es cont1nucd 1n 
1983 rt r1ng wh eh 1/ 700 ~ePd samples were sh1pped to nat1onal programs 
Thesc were e1thPr parental l1nes often 1s cross1ng blocks (4 qss 
un1ts) early generat1on new l1nes (1 811 un1ts) or segregat1ng 

'm"terials (R 939 Unlt~) rn Central Amerlca whcre decentr1llzat1on of 
genet1c 1mprovement lb most notab]p most of the germplasm was sh1pped 
a~ segregat1ng populat1ons or earl\ g~nerat1on progenies In Afr1ca 
where an outreach progrdm 1s be1ng started mostly parent~] l1nes were 
sh1pped to determine ]oc,] adapt~t1on arnong res1stance ources to a 
p,rt1cular d1sease and other stresses Local select1on 1n segregat1ng 
mater1al denved from CIAT s worltl germplasl" hank and 1t~ cross1ng 
potent1al cons1derahl; 1ncreased tre travel lo d of CIAT staff 

~Deceptralizatlon was also strongly expressed 1n staff1ng 
espec1ally 1n outposted spec1al proJect staff The Central Amcr1can 
pro¡ect was evaluated and an extens1on of the proJect by thc Sw1ss 

a Devclopment Corporat1on was granted for three more years The 
outpostLd agronom1~t 1n Peru was replaced by a bean breLder who also 
acts as co-leader of the nat1on1l program A breeder wa~ chosen for 
th1s pos1t1on bec.ause lack of progrec;~ 1n bean prodnct1on 1n Peru 1s 
pr1nc1pqlly due to the lack of d1scase res1stant var1et1es The 
agronom1st-~o1l sc1ent1st staff memher of the \IAT bean program 
cont1nues h1s dSSlgnment to the Nat1onal R1ce and Bcan Centre (CNPAF) 1n 
Brazll 

An 1mportant h1ghl•ght of the 1983 ,ct1v1t1es was the stat1on1ng of 
the hrst CIAT bLan ~cient1 l 1n Afnca Follow1ng the large lSNAR 
conference 1n K1gall Rwanda 1n february 1983 to reorl, r 1Ze Rwandan 
agr1cultural rcsearch , JOlnt CIAT-~DC mlSSlon traveled 1n Rwanda and 
Burund1 and a proJect was developed for a colJaborat1ve research l1nk 
between the Great Lake countr1es (Rwand'l Burunch. md the K.I.vu prov1nce 
of Za1re) and CIAT Jn October the f1rst sc1ent1st a pl~nt breeder 
was stat1oned 1n Rubona Rwanda at TSAR the nat1onal agr1culturaJ 
rcsearch inst1tute to serve the rcg1on An agronomist pathclog1st and 
anthropolog1st (the latter 1 Rockefeller Foundat1on- funded postdoctoral 
qc1ent1st) w1ll soon Joln the team 1n Rubona The pro]Lct 1s alqo 
expected to c;erve ne1ghhor1ng countr1es w1th sim1lar ecolog1cal zones 
cons1der1ng that th1s 1eg1on has thc h1ghest ~ cap1ta bean consumpt1on 
1n the world and people derive more prote1n trom beans al0ne than from 
all an1mal products combtned 

a Append1x l exp1'11ns the ac1onyms used 1n th1s '1nnuJ.l report for 
collabo1a 1ng lnbt r t1ons 
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New variet1es cont1nued to be released in 1983 In Braz1l three 
varieties were released two by EMCAPA - BAT 304 as Capixaba Precoce and 
BAT 179 as V1toria of which about five and three tons of seed 
respect1vely were ava1lable at m1dyear EMPASC released ICA L1nea 38 as 
EMPASC-201-Chapeco In Nicaragua two var1et1es were released 
Revoluc1on 83 (BAT 1215) and Revoluc1on 79 A (BAT 789) Several 
countr1es concentrated on promot1on of released var1et1es and new 
varieties w1ll be released only 1f substant1al improvement 1s made over 
currently released var1et1es 

Stud1es of farmer adopt1on of new variet1es have started In 
reg1ons represent1ng about SOr of Costa Rican bean product1on the 
var1ety Talamanca (ICA línea 10103) was grown by 61k of the farmers 
The second var1ety released Brunca (BAT 304) was planted by 6r of the 
farmers Many have already 1ncreased plant1ng dens1ty of the new 
var1et1es compared to that of the trad1t1onal varieties In Guatemala 
ICTA reports that depend1ng on the region 40-60% of the farmers now grow 
1mproved var1et1es and that bean product1on 1s 1ncreas1ng wh1le the Bank 
of Guatemala reports decl1n1ng imports with no 1mports made 1n 1983 
The above data w1ll need ver1f1cat1on over a period of years before 
drawing defin1te conclus1ons 

H1ghly s1gn1f1cant 1s the support wh1ch the CIAT-formed network 
gives to bean research in the nat1onal programs 

- An act1ve interchange of germplasm 1mproved l1nes screen1ng 
methodolog1es and agronom1c management recommendat1ons takes 
place among nat1onal programs and between CIAT and nat1onal 
programs Th1s was poss1ble follow1ng an active training 
1nclud1ng degree oriented train1ng program at CIAT 

- New res1stance sources are w1dely used 1n local programs (e g 
for CBB anthracnose ALS) and super1or l1nes 1dent1fied in one 
country are rap1dly tested 1n others w1th s1m1lar ecolog1cal 
zones 

- A degree of self conf1dence and compet1t1on for research 
ach1evements 1s notable 1n reg1onal meet1ngs strongly enhanc1ng 
the network 

In adrl1t1on to backstopp1ng the decentral1zed network good 
progress can also be reported from CIAT-based research 

- XAN 112 has shown mult1locat1on stable and h1gh levels of CBB 
res1stance New res1stance sources 1dent1f1ed from an 
1nterspec1f1c hybr1d developed at the Un1vers1ty of Cal1forn1a 
show near 1mniun1ty to CBB en trop1cally adapted germplasm 

- S1gn1f1cant 1ncreases in res1stance levels to web bl1ght were 
obta1ned 1n MUS PAT and other l1nes It 1s now poss1ble to 
grow beans econom1cally w1th a comb1nat1on of agronom1c pract1ces 
and res1stant varJrt1es 1n web bl1ght areas wl1ere beans could not 
be grown before because of the sever1ty of th1s d1se~se 



- BGMV resistance has been successfully incorporated 1nto other 
non-black gra1n types However one or more crossing cycles w1ll 
be needed before the fully commerc1al gra1n type is recovered 
New resistance sources have also been 1dent1f1ed 

- In prel1minary tests lines resulting from the cross1ng program 
with greatly increased seed size were res1stant to bruch1ds 
indicating that the resistance of small seeded types may be 
recovered in larger seeds 

- BCMV resistance has so far emphas1zed the I gene only Th1s 
resistance has now been broadened in exper1mental lines In a 
collaborative proJeCt IVT (Holland)-INIA (Ch1le)-CIAT new l1nes 
were developed with combined dominant and recessive res1stance 
and all three breeders started proJects to develop comb1nat1ons 
of dominant with recessive resistance 1n sorne of the1r maJor 
grain types Additionally fully commerc1al red-mottled grain 
types with the I gene were recovered for the first time 

- Extens1ve testing of anthracnose and ALS res1stance sources was 
somet1mes disappointing the sources sometimes succumbed to local 
races of the pathogen in Mex1co or Braz1l but others ma1ntained 
their w1de resistance Currently only relevant res1stance 
sources are used 

Character recombinat1on act1vit1es have progressed well 1n 1983 
Through the decentralized breed1ng effort in Central Amer1ca all lines 
are pre-VEF tested in Central Amer1ca and the VEF of the Central 
American gra1n types is composed follow1ng local select1on Parallel to 
the VEF-EP-IBYAN te8t1ng 8cheme a local 8cheme 18 operat1ng mod1f1ed 
by country called the Nat1onal Y1eld Trial (VINAR) wh1ch 18 equcvalent 
to the EP and the Central American Yield Tr1al (VICAR) wh1ch 18 
equivalent to the IBYAN 

The Bean Program had an act1ve training and conference schedule 
dur1ng 1983 

Two breeder8 work8hop8 were held In the work8hop for the 
Car1bbean and Central Amer1ca prom1s1ng lines were 1dent1fied for 
Ha1t1 and Jama1ca for the f1rst t1me In the Dom1n1can Republ1c 
superior non-black gra1n types were also selected Super1or black 
seeded l1nes were available Noteworthy 1n the second breeders 
workshop for South America was the agress1ve and 1nvent1ve work on 
promot1ng bean consumpt1on 1n Bolivia and further steps taken to 
strengthen collaborat1on between CNPAF and CIAT 

During 1983 eight courses were conducted with CIAT 
participat1on one in CIAT with 20 part1c1pants and one each 1n 
Cuba (w1th 31 partic1pants) Brazil (26) Costa Rica (28) 
Dominican Republic (29) Honduras (29) and two 1n Colomb1a w1th 46 
part1c1pants 

Three additional workshops were held One was organ1zed 1n 
collaborat1on with ICARDA on the potential for f1eld beans 1n West 
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Asia and North Africa In th~s conference participants requested 
a collaborative research program w~th CIAT and a proJect request 
to donors was formalized for a CIAT bean scientist to be stationed 
in the ICARDA legume program A second conference was held in 
CIAT to organ~ze a joint research proJect between CIAT and East 
Africa (particularly Uganda and Kenya and with CRSP 
collaboration) This proJect was submitted to CDA donor for 
funding The th1rd workshop was organ~zed to help orient CIAT s 
efforts in on-farm research Experts from around the world 
including s~ster lAR Centers participated and drew up 
recommendations to CIAT s based upon their exper~ences and CIAT s 
specif~c needs The format~on of the Bean program s network of 
on-farm research will profit from these recommendations 

The Bean Program participated in two other workshops One was 
conducted 1n Central America to d~scuss progress in the control of 
Ap~on and web blight In Peru the workshop organized by INIPA 
discussed progress and future plans in bean research associated 
with the orientation of this special project towards genetic 
improvement 

In 1983 few staff changes took place A physiologist was 
contracted as visiting scientist to fill this long-standing vacancy and 
a breeder was added to the CIAT staff in the Great Lakes proJect 



THE PROGRAM 

The obJective of the Bean Program ~s to develop ~n clase 
collaborat~on with nat~onal programs technology that w~ll ~ncrease the 
product~on and product~v~ty of beans 

The pr~nc~pal producer is a small farmer w~th lim~ted cap~tal and 
l~m~ted access to cred~t and extension ~nformation Bean y~elds are low 
and have been trend~ng downwards in many countr~es The ma~n factors 
respons~ble for the low y~elds are the h~gh disease and ~nsect pressure 
from which the crop suffers drought low plant dens~ty (to avo~d 
d~sease pressure) and the farmers reluctance to use fert~l~zers on 
poor so~ls due to r~sk 

Therefore the bean team concluded that ~t should pr~or~t~ze 
breed~ng for more stable h~gher y~eld~ng beans by develop1ng mult1ple 
d1sease and pest req1stant var1eties w1th 1ncreased tolerance to 
drought Tonger term obJeCt~ves include tolerance to moderately ac1d 
so~ls and ~mproved genet~c abil~ty for symbiot~c n~trogen f1xat~on In 
summary the strateg; J~ that the key to 1mproved bean product~on is an 
1mproved var1ety around which improved agronomy w~ll be appl~ed The 
team develops scale neutral technology poss~bly b~asPd toward small 
farmers 

New bean var~et~es not only must be super~or y~elders at the 
level but also must have the proper seed s~ze and seed coat color 
they must f1t 1nto farmers product~on systems wh~ch often ~nclude 
1n direct assoc1at1on or relay cropp1ng Thcc:;e requ1rements often 
preclude the use of the most d~sease res1stant and h~ghest-y~elding 
genotypes 

farm 
and 

ma1ze 

As the Bean Program must breed for many cropp1ng systems and 
ecolog1cal zones 1t 1s evident that a decentral1zed breed~ng program ~s 
needed wh~ch can only be ach~eved through a concentrated tra1n1ng effort 
consJder1ng that national programs rnust pl1y an lmportant role 1n 
var1etal improvement Hence tra1n1ng 1s the second most important 
act1v1ty after var1etal 1mprovement 

The Bean Program has three breeders whose respons~b~l1t1es are 
d1v~ded by product~on reg1on (wh~ch automat~cally 1ncludes a d~v1s~on by 
color and seed size pr1or~ty d1sease complexes and often by cropp~ng 
system) Therefore wh~le the program breed~ for a comple~ set of 
requ1rements as a whole each breeder only concentrates on a subset 
The three reg~ons and breed~ng programs are Breed1ng l- Certral 
Amer~ca the Car~bbean coastal Amer~cas and southern Braz~l Breed1ng 
TI - the Mex~can h~ghlands north and northeast Braz~l and Argent1na 
and Breed~ng III - the Andean zone and Afr~ca 

Genet~c var1ab~lity for spec1f~c tra1ts 1n beans ~s generally not 
expressed at suff~c~ently h1gh levels to salve product1on constra~nts 
Therefore edch breeder not only de,elops cult1vars but al~o cooperates 
w1th part1cular d1Sc1pl1nes to develop max1mum levels of character 



1mprovements e g for BCMV res1stance drought tolerance hacter18l 
bl1ght res1stance leafhopper tolerance Ascochyta leafspot req1stance 
ab1l1t\ to f1x n1trogen h1gh y1eld potent1al arch1tecturdl tra1ts 
etc L1nes w1th h1gh levelb of spec1f1c tra1t express1ons are then uqed 
by all hreeders for obta1n1ng mult1ple factor reco~b1nants 1n the 
cult1var 1mprovement act1v1t1es 

Once a newly developed l1ne from the 1mprovement program 1S found 
super1or and un1form 1n character express1on pltnt and rra1n type and 
matur1ty and 1s res1stant to BCMV 1t enters the f1rst un1form 
rvaluat1on Nursery - the VEF In thls nursery approx1mately 1 000 
entries are evaluated for d1sea~e and 1nsect res1stance trd adaptat1on 
to the Palm1ra and Popayan env1ronments Super1or entr1es rnay enter 
aga1n 1nto the breeders cross1ng blocks as parents rnove to natlonal 
program nurser1es and 1 or may pass to the second stage of evaluat1on 
the Prel1m1nary Y1eld Evaluat1on Nursery EP wh1ch typ1callv conta1ns 
about 300 entr1es D1qease res1stance 1s conf1rmed 1n th1s nursery and 
m,ny other evaluat1ons are made includ1ng y1eld (under h1gh and low 
1nput cond1t1ons 1n Palm1ra and Popayan) ~-f1xat1on ab1lity and seed 
qual1ty evaluat1on Spec1f1c evaluat1ons for sorne characterb are done 
outs1de Colomb1a (that part of the EP nursery w1th gra1n types of 
spec1f1c 1nterest to a part1cular nat1ontl program 1s prov1ded upon 
request) 

Approx1mately 60 of the best l1nes of the EP advance to the 
Tnternat1on,l Bean Y1eld and Adaptat1on Nursery (IBYAN) to be evaluated 
worldw1de For each success1ve nursery seed 1s produced 1n spec1al 
plots under carefully controlled cond1t1ons to ensure that the seed 1s 
d1sease free The entr1es 1n each of the three nurser1es are changed 
each year on January 1 Nat1onal programs are encouraged to 1nclude 
the1r best hybr1d l1nes 1n th1s open test1ng procedure thus prov1d1ng 
hor17ontal transfer of germplasm 

However the EP and IBYAN are not the only nurser1es sh1pped 
1nternat1onally D1sease or 1nsect resistance nurser1es are sh1pped 
1nternat1onally to 1dent1fy race complexes of pathogens 1n target areas 
as well as donors for w1de res1stance The cross1ng blocks are sent to 
a product1on zones 1n the target area to select for spec1f1c adaptat1on 
1n parental mater1al S1m1larly 1nternat1onal nurser1es ex1st for 
n1trogen f1xat1on (for selection of Rh1zob1um stra1ns as well as bean 
l1nes) and d1seases and 1nsects not occurr1ng 1n Colomb1a The program 
1ncreas1ngly develops segregat1ng populat1ons and early generat1on 
progen1es for evaluat1on by 1ntereqted breeders and outreach programs 

From the above ph1losophy and pract1ce 1t 1q clear that the Bean 
Program strongly emphas1zes var1etal 1mprovement and cons1ders that 
1mproved agronom1c pract1ces are best researched at the nat1onal program 
level and should be 1mplemented when a new var1ety 1s ava1lable 
Instrumental 1n th1s concept are the cropp1ng systems agronom1st 
(on-farm research) and the econom1st who insure that the breeders are 
fam~l1ar w1th the systems 1nto wh1ch new variet1es must f1t In 
add1t1on they adapt methodolog1es of on farm research so that nat1onal 
programs can develop suitable agronomy around the new var1et1es 1n 
spec1f1c reg1ons 



After genet1c 1mprovement the prograrn has g1ven h1gh pr1or1ty to 
training Self-rel1ance in research at the nat1onal level is the 
eventual goal Furthermore the diversity of cropping systems 
production constra1nts and consumer requirements make it 1mpossible for 
CIAT to attend all concerns The results of training for eventual 
self-reliance are becorning visible and show an evolut1on 1n the 
program s tra1n1ng strategy For example the EP was exclus1vely a CIAT 
nursery now 1t 1s now international nursery Decentral1zed select1on 
from the F generat1on on is becoming 1ncreasingly irnportant 
CIAT-hoste~ courses are be1ng replaced by in-country courses An on-farrn 
research network is being developed through an intensive training 
effort The tearn expects that through postgraduate tra1ning 
leadership and exper1ence the national prograrns w1ll develop to such a 
level that the network becomes a mutually dependent collaborat1ve 
research program This network has tradit1onally been lirnited to Latin 
America however since stationing the first bean scientist in Afr1ca 
1n 1983 network expansion to this continent has become an 1rnportant 
ob]ect1ve 
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Agro-Ecolog1cal Studies on Bean Product1on Zones 

Follow1ng 1n1tial agrocl1matological survey work by CIAT 1n 1979 
80 and 81 efforts have cont1nued to produce the def1n1t1ve agro­
ecolog1cal database of beans 

Bean team members have produced a draft data form for the 
collect1on of microreg1on cropp1ng system 1nformat1on with which the 
team is now 1n a pos1tion to test their data acquis1t1on potent1al us1ng 
the prelim1nary m1croregion map for Central America 

An important contr1bution to m1croreg1on del1neation has been made 
1n a study of Costa R1ca (Scholz 1983) An overlay-correlation 
techn1que was used to collate data product1on zones of the country 
Data on sown areas were plotted at a scale of 1 500 000 and overlayed 
for a range of different crops to determine areas of un1form cropp1ng 
mixes Sorne results from the study are presented in Table 1 Beans are 
not the maJor crop 1n any of the 1dent1f1ed production zones The1r 
1mportance in each region can be read1ly determ1ned from the relevant 
column 1n Table 1 

Th1s technique assumes that the cropping Mix for an area may be 
used as a proxy for the integrated effects of edaphocl1mat1c and soc1o 
econom1c cons1derat1ons determining the product1on pattern The 
technique 1s an alternat1ve to that of determ1n1ng un1form 
edaphocl1mat1c cropp1ng zones directly from the so1l and cl1mate data 
It is only feasible where good detailed census data are ava1lable in 
which case 1t may form a useful ad]unct to the phys1cal approach 

W1th the increased interest of the Bean Program 1n East Afr1ca the 
agro-ecological studies unit w1ll extend 1ts work to cover this area 
Presently data accumulat1on is only in the early stages but map 
coverage of the reg1on 1s be1ng 1ncreased to cope w1th future stud1es as 
1s the CIAT meteorolog1cal database A large d1sk has been added to the 
database and the Afr1can counterpart of SAMMDATA w1ll be loaded 1n the 
near future 



Table 1 The Agro-ecological production zones of Costa Rica 

" 2 Microregion Are2 Elevation (% of total area) Annual cro2s (harvested areas in km ) 
production zone and (km ) O SOOm 500- 1 000 over Rice Beans Maize Cassava Sorghum Total 
locat1on (prov1nce) 1 OOOm 1 SOOm 1 SOOm annuals 

Rice-based 
Guanacaste 1569 lOO - - - 207 10 37 - 8 262 
Guanac /Puntarenas 119 lOO - - - 18 2 3 - 2 25 
West Puntarenas 406 100 - - - 17 1 11 1 8 38 
West Puntarenas 213 lOO - - - 17 1 S - 3 26 
East-Puntarenas 688 lOO - - - 111 12 23 - 34 180 

2995 - - - 370 26 79 1 55 S31 
Coffee -based 

AlaJuela 619 - 10 70 20 - S 11 - - 16 
S J /Heredia/Cart 1331 - 10 60 30 - 16 3S - - 51 
East-S Jos e 494 - so 40 10 16 27 - - 43 
East-Puntarenas 212 - 60 40 - 2 8 12 - - 22 
Cartago 79 - - - lOO - 2 1 - - 3 
Alajuela 47S - 70 20 10 - 6 S - - 11 
Cartago 588 S 60 30 S - 2 6 - - 8 

3798 2 55 97 - - 199 
Cattle-M1xed Annuals 

Guanac /Puntarenas 1850 9S S - - 21 so 75 1 S 1S2 
Guanacaste 181 lOO - - - 3 3 3 - - 9 
Gua /Pun /Ala /S J 1444 lOO - - - 25 12 19 3 4 63 

62S - 70 30 - - 10 14 - - 24 
Puntarenas/S Jase 7SO 100 - - - 29 4 7 - 4 44 

481 - 50 30 20 - 16 22 - - 38 
East Puntarenas 375 90 10 - - 4 S 12 1 - 22 
S Jose/Puntarenas 1569 60 40 - - 45 4S 70 - - 160 
NW-Alajuela 338 100 - - - 19 21 11 - - 51 
North AlaJuela 244 100 - - - 7 2 9 - - 18 
AlaJuela/Heredia 1281 90 10 - - 23 8 26 7 1 65 
L1mon 631 90 10 - - 1 - 20 1 - 22 
Sub total 9769 177 176 288 13 T4 668 

Total Prod Zones a 
24478 649 267 Sll 22 38 1534 

Empty areas 26105 6 - 8 14 
Total Costa Rica 50584 65S 267 519 22 38 1548 
excl I del Coco 50584 655 267 Sl9 22 38 1548 (cont1nu 

a M1croreg1on production zone and location data referent to non-bean producing areas have been omitted 

SOURCE Modified from Identif1cation and Analysis of Agro-Production Zones by the Overlay-Correlation 
Method The Case of Costa Rica Scholz CIAT in press 



Average rnonthly ra1nfall 2 Soils (distribution 1n km ) 

J F M A M J J A S o N D Total Vertisols Ultisols Mollisols Entisols Incept1sols 

10 5 !O 20 240 320 190 180 370 390 110 40 1 885 374 - 63 - 1132 
10 15 30 60 290 320 280 330 400 450 120 30 2 335 69 - - - 50 
70 30 50 150 360 430 440 420 440 650 370 160 3 570 - 125 193 69 19 
10 10 15 60 260 360 270 280 350 470 170 50 2 305 19 194 
110 90 !40 260 470 490 520 540 540 770 490 220 4 640 - 88 475 50 75 

443 213" 731 138 1 470 

15 10 !O 20 260 300 250 270 380 360 120 50 2 045 - 56 - 138 425 
30 30 30 70 260 290 210 230 180 330 330 70 2 060 6 - - - 1325 
40 20 30 110 370 360 290 360 420 530 270 100 2 900 - 194 - - 300 
80 60 90 170 450 390 340 380 400 630 400 160 3 550 - - - - 212 
lOO 60 50 70 270 310 280 220 320 350 230 200 2 460 - - - - 79 
10 10 15 50 270 290 200 210 310 350 140 40 1 895 88 - - - 387 
140 lOO 90 110 230 270 290 230 230 270 260 260 2 480 - 331 - - 257 

-g¡ 581 
-- 138 2985 -

10 10 15 40 300 320 270 240 390 470 90 25 2 180 125 - 19 63 1643 
30 10 20 30 170 370 180 240 340 310 150 90 1 940 12 - - - 169 
10 10 10 50 250 350 190 230 360 440 120 20 2 040 38 - 50 94 1224 
70 30 40 lOO 240 300 220 240 310 310 160 150 2 170 13 - 181 431 
70 30 50 150 360 430 440 420 440 650 370 160 3 570 - 406 94 56 194 
40 30 40 80 250 330 240 310 390 450 220 60 2 440 - - - - 481 
110 90 140 260 470 490 520 540 540 770 490 220 4 640 - 200 44 81 50 
50 40 50 170 380 380 330 410 420 510 310 90 3 140 - 1 144 - - 420 
180 70 60 50 190 300 320 320 330 300 280 210 2 610 - - - - 338 
180 70 60 50 190 300 320 320 330 300 280 210 2 610 - - - - 225 
300 170 150 100 310 480 540 410 360 450 450 430 4 150 - 119 - - 1162 
280 190 170 210 380 400 440 300 240 350 450 510 3 920 - 268 - - 363 

188 2137 207 475 6700 

870 3 594 1 213 1 446 1 7279 
6 150 563 2 194 1 6680 

870 9 744 1 776 3 640 3 3959 



BEAN GERMPLASM ACTIVITIES 

Germplasn Collect1on Mult1plicdt1on and D1stribut1on 

1 Germplasm acqu1s1t1on 

Acqu1s1t1on of new germplasm cont1nued through collaborat1ve 
efforts w1th nat1onal inst1tut1ons and the IBPGR collect1ng m1Ss1ons 
Dur1ng 1983 784 new access1ons from 13 countr1es wete 1ntroduced 86/ 
of these access1ons corresponds to Phaseolus vulgar1s (Table 2) 

"tatus and 1ncrease of the Phaseolus germplasm 

To date the Genet1c Resources Un1t has rece1ved a total of 33 290 
access1ons e~brac1ng the four cult1vated spec1es the1r w1ld ancestors 
and the w1ld non cult1vated spec1es (Table 3) S1nce the process from 
1ntroduct1on to fie1d 1ncrease 1s rather slow and 1abor1ous (Bean 
Program Annua1 Report 1982) a1l the germp1asm has not been 1ncreased 
Current1y 55/ of the R_ vu1gar1s germp1asm has been 1ncreased and is 
ava1lab1e for d1str1but1on wh11e 30/ of the other cu1t1vated spec1es 
have a1so been 1ncreased The W11d non cult1vated species are stored 
on1y 10 sma11 quant1t1es 

Character1zation 

A seed type grouping by s1ze and color and more intens1ve 
geograph1cal source compar1son 1s nnderway to quant1fy the genet1c 
var1ab111ty of the ava1lable germp1asm of P vu1gar1s 

Pre11m1nary resu1ts (Table 4) showed that among the 16 250 less 
than access1ons ava1lab1e of the common bean the sma11 seeded types 
(less than 25 g/100 seeds) had the h1ghest percentage of germplasm 
(42/) wh11e the 1arge s1ze ( larger than 40 g/100 seeds) is ha1f of 
that percentage(23/) the medium s1ze represents 35/ of th1s germp1asm 
Of 1arge seeded typps the cream (29r) and the wh1te co1ors (19r) appear 
predom1nant The brown-maroon and b1acks have tPe same frequency 4% 
In the med1um s1ze the wh1tes cream ye11ow and b1acks have very 
s1m11ar percentages rang1ng from 17-20r p1nks (4/) are the 1east 
represented 1n th1s group In sma11 seeded types b1acks predominate 
(42r) fo11owed by whites (18/) and reds (16/) the other co1ors arP 
represented 1n rather low percentages 
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Tab1e 2 Number of new germp1asm access1on acqu1rerl h) lhe CIAT Genet1c 
Resources Unit 1n 1983 

Phaseolus 'u1garls 

Argentina 3 
Hungary 301 
Unlted Statcs 
Holland 10 
Be1g1um 
Peru 141 
Guada1upe Is1ands 56 
Chlle u a 33 Spa1n 

a 1 Kenya 
~la1agasy 

a 88 
Lambia 
Honduras 25 

TOTAL 673 

a IBPCR co11ect1ng exped1t1ons 

Phaqeo1us 
spec1.es 

1 
1 

9 

16 
so 

77 

Other genera 

3 

10 

21 

34 



Table 3 Status of the Phaseolus bean collect1on held at the CIAT 

Genetic Resources Un1t as of December 1983 

No of Accessions 

~ vulgaris 

P lunatus 

P cocc1neus 

P acutifohus 

W1ld noncultivated spp 

(10 species) 

Introduced 

29 552 

2 410 

1 083 

166 

84 

Total Phaseolus 33 295 

Other legum1nous genera 

(V1gna Psophocarpus etc ) 

452 

Increased 

16 250 

700 

220 

166 

30 

17 366 

452 
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Table 4 Seed type d1str1bution according to seed color and size of 
the germplasm accessions available of the common bean (Phaseolus 
vulgaris) 

Color 

White 

Cream-be1ge 

Yellow 

Brown-maroon 

Pink 

Red 

Purple 

Black 

Total No of 

P vulgaris 

accessions 

Total '7 

Total 

Small 

(r) 

18 o 
9 o 
S O 

S O 

2 o 
16 o 

3 o 
42 o 

lOO O 

6 82S 

42 

S1ze 

Med1um Large 

(%) (/) 

18 o 19 o 
20 o 29 o 
19 o lS o 

6 o 4 o 
4 o S O 

10 o 14 o 
6 o 10 o 

17 o 4 o 

100 o 100 o 

S 688 3 737 

3S 23 



When seed types were cornpared w1th the geographical sources 1t was 
found that large seeded types were prov1ded rna1nly by Europe (28/) 
non-Andean South Arner1ca (27/) and North Arner1ca (22/) For the small 
types Central Amer1ca (38/) is the ma1n source followed by ~orth 
Amer1ca (30/) The med1urn s1ze seeds have a w1der d1str1but1on North 
Arner1ca 1s the rna1n source (337) but Central Amer1ca and Europe are both 
represented w1th 237 Th1s source d1str1but1on reflectq the tendency of 
seed type preferences however a more complete analys1s 1s needed using 
the true or1g1n of such germplasrn 

Storage 

o The Phaseolus collect1on under short terrn storage (5-8 C) 
available for distr1but1on has 1ncreased to 17 366 access1ons of wh1ch 
94/ corresponds to !_ vulgar1s 

In the long term storage (-6 to -2°C) a spec1al study was done 
w1th access1ons wh1ch had been stored for more than two years to 
determ1ne 1f the seed v1ab1l1ty 1 e gerrn1nat1on underwent 
qign1f1cant change these mater1als were packed 1n sealed fo1l 
larn1nated bags at 7k average seed rno1sture 

The results showed a negl1g1ble change of gerrn1nat1on of less 
than 1/ The l1ght colors (wh1te and crearn) presented the b1ggest 
change L1kew1se the b1g seeded types were more affected than the mediurn 
and small seeded However total germinat1on rema1ned above 907 in all 
access1on~ lead1ng to the conclus1on that storage cond1tions are 
adequate to rna1ntain the orig1nal gerrninat1on for at least two years 

Seed moisture contents were st1ll in the range of 5/ to 8/ 
New procedures are underway to accelerate the number of access1ons to be 
placed under long terrn storage 

Seed d1str1bution service 

Dur1ng 19~ 2 696 accessions were d1str1buted to 28 countr1es 
L1kew1se 29 136 accessions were requested by the CIAT Bean Prograrn 
Total gerrnplasm del1vered (Table 5) adds up to 31 832 access1ons of 
which 967 corresponds to !_ vulgaris and thP rest to other Phaseolus 
spec1es and few other leguminous genera (V1gna Psophocarpus) A seed 
pathology lab 1s be1ng establ1shed to test the seed qual1ty of the 
mater1als CIAT d1stributes Th1s lab w1ll be funct1onal 1n 1984 
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Table S Total Phaseolus bean seed distr1but1on by dest1nation 
dunng 1983 

No of No of 

Dest1nat1on countr1ec; access1ons 

Outs1de CIAT 

North Amer1ca 2 525 

Central America 3 920 

Andean South Amer1ca 5 247 

Non-Andean-South Ame rica 2 173 

Europe 3 151 

Africa 5 200 

As1a-Oceania 8 480 

Sub total 28 2 696 

CIAT Bean Program 29 136 

Total 31 832 



GENETIC IMPROVEMENT 

Germplasm improvement activ1ties of the Bean Program are based upon 
the large variability in the germplasm collection stored at CIAT In 
the evaluation of the germplasm bank useful tra1ts are ident1fied with 
the potential to solve or reduce the effect of production-limit1ng 
factors However in many instances the level of expression of 
desirable traits in germplasm bank accessions is insufficient to solve 
particular production constraints !_& the level of resistance to bean 
golden mosaic virus (BGMV) Ascochyta leafspot drought tolerance 
resistance to storage insects ability to fix atmospheric nitrogen 
etc For the improvement of commercial varieties comb1nations of 
severa! of these factors are needed Therefore genet1c improvement 
activ1ties of the Bean Program can be divided into two aspects (a) 
character improvement- the development of maximal expression of a 
character in a diversity of genotypes by accumulating-different genes 
resistance mechanisms etc and (b)7character deployment- the 

/recombinationor-use-Df these characters 1n commercial cultivara ' 1 1 according to the needs of the particular-production-region for which the 
'material i~ intended -

Table 6 lists the specific responsibilities of the three breeders 
in these two act1vities the numbers of crosses made during 1983 and 
the number of coded lines developed 
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Table 6 Spec1f1c responsibilities of the three breeders in the CIAT 
Bean Program for character improvement and deployment proJeCts 
in 1983 

Research area Responsible No of No of 
breeding crosses coded 
program lines 

VEF 84 
Character improvement 

Bean common mosa1c virus I 17 
Bean golden mosa1c virus I 29 59 

Rust I 5 
Common bacteria! b11ght I 12 19 

Halo blight III 80 
Web bl1ght I 8 2 

Anthracnose II 55 
Angular leaf spot II 30 

Ascochyta leaf spot III 77 4 
Mildew III 

Bean scab III 
Empoasca leafhoppers I o 21 

Apion pod weevil I 4 
Storage insects III 53 

Bean fly III 10 
Mexican bean beet1e II 7 

Nematodes III 11 
Drought II 

Low temperature III 59 73 
Low P II 

Character improvement 

' Maturity II 
N

2 
f1xat1on I 254 12 

Arch1tecture II 111 
Snap beans III 112 

Character dep1olment 
B1ack bean'l I 134 93 

Central Amer1ca I 400 28 
Caribbean I 155 152 

Coasta1 Mex1co Peru I 163 90 
Other stud1es I 37 14 

Braz1l (non-b1ack) II 70 19 
Mex1can h1ghlands II 162 1 2 
Argentina/W As1a II 119 7 

Andean Zone III 427 282 
Afnca III 226 113 

TOTAL 2 817 728 

(Number of mater1alq 1n the VEF 84 - 472) 



A Character Irnprovernent 

~Res1stance to Fungal D1seases 

The Bean Prograrn cont1nues to ernphas1ze the evaluation of bean 
gerrnplasrn for res1stdnce to the rnost 1rnportant bean pathogens Th1s 
)ear considerable f1eld evaluation was conducted 1n several countr1es 1n 
cooperat1on with the bean sc1ent1sts of national prograrns 1n add1t1on 
to the rout1ne evaluations 1n Colornb1a These evaluat1ons 1ncluded 
d1<ease res1stance nurser1es of advanced l1nes as well as segregating 
populat1ons 1n Argent1na Braz1l Peru Mex1co and Central Amer1ca 
Th1s activity perm1tted sirnultaneous evaluat1on of disease rPs1stance 
local adaptat1on and other agronornic chardcters 1n the target area and 
rac1litated the 1dent1f1cat1on of superior germplasm w1th multiple 
disease res1stance hav1ng commercial grain color Similarly mult1ple 
locat1on evaluat1ons enabled the 1dent1f1cat1on of parental sources w1th 
broad disease res1stance to pathogens exh1biting w1de pathogenic 
var1at1on such as the anthracnose and rust pathogens 

The most prevalent fungal diseases stud1ed were anthracnose rust 
angular leaf spot and web bl1ght Sorne of the less w1despread but 
locally important fungal d1seases studied in 1983 were ascochyta leaf 
spot 1n the Andean zone round leaf spot caused by Chaetoseptor1a 
welman1i infl1ct1ng considerable damage in susceptible cultivars 1n the 
h1ghlands of Jalisco Mex1co and downy mildew caused by Phytophthora 
phaseoli causing severe darnage 1n sorne cult1vars particularly in 
Tepat1tlan Mex1co and in Zaragoza de Palmares Costa Rica 

Add1tional research was conducted on disease res1stance mechan1sms 
part1cularly with the aothracnose and rust pathogens 

Anthracoose 

Sorne bean lines with anthracoose resistance 1n the f1eld and green 
house in Colomb1a to a number of 1solates frorn several areas of Latin 
Amer1ca were susceptible in field evaluations in the Mex1can States of 
Jalisco Zacatecas and Durango 1n 1982 Results obta1ned th1s year from 
add1tional f1eld evaluations 1n cooperat1on with Mex1can bean scient1sts 
show that the pathogenic var1ation of the anthracnose agent 
Colletotr1churn l1ndemuth1anum is very extens1ve Table 7 shows the 
reaction of 15 bean lines (sorne of wh1ch have been ut1l1zed as 
anthracnose race d1fferentials) to 15 isolates from four regioos of 
Mex1co Two lines PI 165426 aod Aguille Vert are susceptible to all 
the isolates wh1le two others Cal1ma and PI 173022 are res1staot to 
all Both of these l1nes are susceptible 10 the field and greeohouse to 
a oumber of 1solates from Colombia BAT 841 wh1ch is res1stant 10 the 
f1eld 10 Colomb1a aod Braz1l and 1n the greeohouse to most isolates from 
these area< 1s susceptible to a number of 1solates frorn Mex1co 



Table 7 Seedling react1on of bean lines and varieties to isolates of Colletotrichum 
l1ndemuth1anum from d1fferent areas of Mex1co in which S is susceptible and 
R 1s res1stant 

Isolate No and or1g1n 

1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 

Cult1var Number of 1solates 
Ja J J J J J J J J z z z M M D attacking 

PI 165426 S S S S S S S S S S S S S S S 15 
Agu1lle Vert S S S S S S S S S S S S S S S 15 
N1chel1te S S S S S S S S S S R S S S S 14 / San1lac S S S S R S S S R S S S S S S 13 
PI 165435 S S S S S S S S S S S R R S S 13 
Black Turtle soup S S S S S S R S R R R S S S S 11 
BAT 841 S S S S R S S S R S S R R R R 9 
BAT 93 S S S S R S S S R S S R R R R 9 
BAT 44 S S S S R S S S R S S R R R R 9 
TO S S S S R S S S R S S R R R R 9 
Coco a la Creme R R S R S R S R R S S S S R S 8 
PI 15041 R R S S R R S S S S S R R S R 8 
Kaboon R R R R R R R S R R R R R R R 1 
Cal1ma R R R R R R R R R R R R R R R o 
PI 173022 R R R R R R R R R R R R R R R o 

a Isolate or1gin J = Jalisco 
Z = Zacatecas 
M = Mexico 
D = Durango 



The 15 isolates tested (shown 1n Table 7) can be placed 1n e1ght 
pathogen1c1t) groups demonstrat1ng the w1de variat1on 1n the populations 
of the anthracnose pathogen attacking beans in Mexico and results 
obta1ned from s1m1lar work conducted by Mex1can sc1ent1sts corroborate 
the extent of the pathogenic variat1on of ~ lindemuth1anum in this 
country 

From f1eld observations 1n wh1ch hundreds of entries were tested 
1n Mexico Brazil Argentina Peru and Colomb1a 1t 1s also ev1dent that 
the pathogenic var1ation of the anthracnose fungus 1s broad and differs 
from one area to another 1n Lat1n America For example the lines AB 
136 and Mexico 222 are res1stant in the greenhouse to the isolates from 
Argent1na Braz1l Peru and Colombia but are suscept1ble to several 
1solates from Mex1co Cal1ma is resistant 1n the greenhouse to all the 
1solates tested from Mex1co Peru and Argent1na and to maJOr1ty of 
1solates from Brazil but it 1s suscept1blP to most isolates from 
Colomb1a The s1tuation is similar for Perry Marrow and M1ch1gan Dark 
Red K1dney wh1ch are suscept1ble in the field and greenhouse to most 
1solates from Colomb1a but are resistant to the maJority of 1solates 
from Mex1co Argent1na Braz1l and Peru BAT 841 is resistant in the 
field 1n Brazil and 1n the greenhouse to most isolates from Braz1l 
Argent1na and all from Colombia but 1t 1s moderately susceptible 1n the 
f1eld and in the greenhouse to most isolates from Mexico 

Th1s extens1ve pathogenic var1ation inherent within the population 
of the anthracnose fungus as shown in Table 8 makes breed1ng for stable 
or durable and possibly broad anthracnose res1stance d1ff1cult 
Therefore the Bean Program evaluates germplasm sequent1ally 1n the 
f1eld in several locat1ons and 1n the greenhouse to eliminate accessions 
that are suscept1ble in the target area or resistant to only a l1mited 
number of 1solates The program attempts to 1dentify access1ons w1th 
broad rcs1stance From the f1eld evaluations 1n several locat1ons 1n 
the bean grow1ng areas of Mexico during 1982 and 83 a number of 
anthracnose res1stant accessions often w1th commercial gra1n color 
were ident1fied which were also resistant in the greenhouse to Mexican 
isolates Table 9 shows a selected number of access1ons with a 
resistant react1on 1n the field and greenhouse 1n either 1982 or 83 or 
both and to groups of isolates of anthracnose from the Mex1can states of 
Jalisco Zacatecas Durango and Mex1co Table 10 l1sts a number of bean 
access1ons l1nes and var1et1es often w1th commerc1al gra1n color that 
were not tested in the f1eld but that showed broad resistance when 
tested sequentially against groups Df 1SOlateS of C l1ndemuthianum from 
bean grow1ng areas of Mexico 

Many bean l1nes in Table 10 that were res1stant to anthracnose in 
the highlands of Mex1co were also resistant or 1ntermed1ate in Brazil 
Table 11 shows sorne of these l~nes res1stant 1n Mex1co (Tepat1tl1n 
Jal1sco) and in Brazil (Irat1 Parana) In Parana where approximately 
700 000 ha of beans are grown annually anthracnose 1s a ma]or disease 
1n the southern reg1on where black beans are cult1vated Several of 
these res1st1nt l1nes have also been tested 1n the greenhouse against 
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Table 8 Reaction of selected bean genotypes to mixtures of isolates of 
the anthracnose pathogen Colletotrichum lindemuthianum from 
Colombia Mexico Brazil and Argent1na 

Cult1var Origin of isolate mixtures 
Colombia Mexico Brazil Argentina 

A 374 R R R R 

Widusa R R S S 

A 423 R S S S 

BAT 44 R S R R 

M1chelite S S S S 

A 464 S S R R 

Calima S R R R 

A 368 S R R R 



Table 9 Selected bean accessions l1nes and variet1es w1th res1stant 
1ntermed1ate anthracnose re-act1on under held cond1t1ons and 
the greenhouse to isolate~ from Mex1co 

Cult1var Field0 Greenhouse 

1982 1983 De 7 M 

A 83 R R R R 

Al77 R R R R R 

A 196 R R R R 

A 197 R R R R R 

A 262 R R R R R 

A 267 R R R R 

A 272 R R R V 

A 279 R R R V 

A 293 R R R R 

A 334 R R V R 

A 336 R R R R 

A 341 R R R V 

A 343 R R R R 

A 360 R R R R 

G 2575 R R R R 

G 11820 R R V R 

G 13811 R R R R 

G 13816 R R R R 

Flor de Abril R R R R R 

a 
b 

Anthracnose react1on 
Anthracnose reaction 

in Tepatitlan Jalisco 
R= res1stant no anthracnose symptoms 
I= 1ntermediate mild symptoms 

or 
10 

J 

V 

R 

R 

R 

V 

R 

V 

R 

R 

I 

R 

R 

R 

R 

R 

R 

R 

R 

R 

V= variable in the greenhouse sorne plants res1stant 

e Isolate source 
others have intermed1ate reaction 

D= Francisco I Madero Durango 
Z= Caleras Zacatecas 
M= Chap1ngo Mex1co 
J= Tepatiatlan Jalisco 
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Table 10 Selected bean accessions l1nes and var1et1es w1th a res1stant 
react1on 1n the greenhouse when tested sequentially aga1nst 
groups of 1solates of Colletotr1chum l1ndemuth1anum from the 
Mex1can states of Durango Zacatecas Mexico and Jal1sco bean 
production areas (These accessions were not evaluated in the 
f1eld in Mexico ) 

A 193 G 3445 G 8050 BAT 1583 

A 252 G 3807 G 8160 BAT 1617 

A 253 G 4121 G 11680 Calima 

A 280 G 5150 G 13764 Double White 

A 342 G 5173 G 13811 Flor de Abril 

A 483 G 5971 XAN 43 ICA L 24 

A 484 G 6071 XAN 122 lmuna 

A 492 G 6436 BAT 1345 Mich1gan D R K 

('811 G 6474 BAT 1427 Princor 

G 959 G 6499 BAT 1428 TU 

G 3367 G 7148 BAT 1580 Widusa 



Table 11 

Cultivar 

A 73 

A 7S 

A 1S6 

A 197 

A 241 

A 262 

A 319 

A 320 

A 321 

A 322 

A 329 

A 360 

A 442 

A 444 

A 1SO 

A 248 

A 250 

Bean accessions and lines with resistant or intermed1ate 
anthracnose reaction 1n the field in the state of Jal1sco in 
Tepatitlan Mexico and in the state of Parana 1n Irat1 Brazil 
in 1983 

Location Cultivar Location 
Brazil Mexico Brazil Mexico 

1 o 1 S A 2Sl 1 S 1 o 
1 o 3 o A 281 1 S 2 S 

1 o 1 o A 318 1 S 2 S 

1 o 1 o A 320 1 S 2 S 

1 o 1 o A 443 1 S 1 o 
1 o 1 o EMP 110 1 S 1 o 
1 o 2 S A 83 2 o 1 o 
1 o 2 S A 267 2 o 1 o 
1 o 3 o A 270 2 o 1 o 
1 o 2 S A 280 2 o 1 S 

1 o 1 S A 282 2 o 1 o 
1 o 1 o A 28S 2 o 1 o 
1 o 3 o A 286 2 o 2 S 

1 o 1 o A 287 2 o 1 o 
1 o 1 o A 288 2 o 1 o 
1 S 1 o A 318 2 o 2 S 

1 S 1 o A 322 2 o 2 5 

a Anthracnose reaction 1-2 Res1stant (immune or very mi1d symptons) 
2 5 - 3 O = intermed1ate (mi1d symptoms) 
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isolates from Brazil and were reportedresistant Additionally sorne 
also showed an angular leaf spot resistance reaction 1n the f1eld in 
Popayan Colomb1a and in Anapol1s Brazil (Bean Program Annual Report 
1982) 

Given the extensive pathogenic variation of the anthracnose fungus 
in many areas where beans are grown much effort is ded1cated to the 
identification of new /or different res1stance sources Bean pathology 
cont1nuously evaluates germplasm bank accessions for their react1on to 
anthracnose and angular leaf spot first in the f1eld and later 
sequentially to a number of d1fferent isolates 1n the greenhouse The 
most anthracnose resistant materials under both f1eld and greenhouse 
cond1t1ons have been grouped 1n the International Bean Anthracnose Test 
(IBAT) which also contains anthracnose differential lines As shown in 
Table 12 many of the bean l1nes in the IBAT show either res1stant or 
intermed1ate react1on to all 1solates of the anthracno~e fungus tested 
and are resistant in the field in Colombia Sorne entr1es were resistant 
in other countries under field cond1t1ons (Table 12) These and other 
anthracnose res1stance sources are used in the cross1ng block to combine 
this bread anthracnose resi~tance w1th other des1rable characters into 
commercial cultivars 

From greenhouse stud1es 1t 1s ev1dent that sorne accessions show 
either race specific or bread res1stance to all 1solates tested Sorne 
show the same reaction 1n the field such as A 262 and A 329 from the 
IBAT Other accessions may have a different res1stance mechan1sm BAT 
527 has an intermed1ate anthracnose reaction in the greenhouse and 1n 
the field in the areas where it has been tested but it yields well 
Other access1on~ show another resistance mechan1sm as with Ecuador 1056 
(ICA Llanogrande) which is anthracnose res1stant in the field in all 
arens tested including Peru Ecuador Colombia Mexico and sorne areas 
of Afr1ca However 1t is susceptible 1n the greenhou~e to almost all 
1solates tested Fcuador 1056 and V 7919 are suscept1ble to anthracnose 
1n the greenhouse at the seedl1ng stage however as the plants 1ncrease 
1n age the1r susceptible reaction diminishes and the mature plants are 
resistant (F1gure 1) Other lines when inoculated at different growth 
stages sorne l1nes are res1stant at all ~tages wh1le others are 
suscept1ble at al! stages 

Web bl1ght 

Much of the work on this disease was conducted in Central Amer1ca 
by the nat1onal programs part1cularly 1n Costa R1ca where web bl1ght is 
endemic Cons1derable progress has been ach1eved over the pdbt few 
years 1n the control of th1s disease Although no l1ne 1s known to be 
1mmune ~ome bean lines have been 1dentif1ed as moderately res1stant 
under heavy d1sease pressure and this level of web bl1ght res1stance 
has been incorporated into several l1nes Sorne of the recent crosses 
for web blight res1stance showed higher levels of res1stance than the1r 
parents when tested 1n Esparza Costa R1ca 1n 1983 Table 13 shows 
var Pt1es and lines with the h1ghest levels of web bl1ght tolerance 1n 
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Table 12 Phaseolus vulgaris access~ons lines and variet~es in the IBAT with a res~stant­
or 1ntermediate reaction in the greenhouse and in the field to all isolates of 
Colletotrichum l~ndemuthianum from different areas of Latin America 

Greenhouse Field 

Accession Popayán 
Colombia 

La Selva 
Colombia 

Mixture 
from 

Mexico 

Mixture 
from 

Brazil 

Mixture 
from 

Guatemala 

M~xture 

from 
Argentina 

Popayan Irat~ 

Colombia Brazil 
Tepatltlan 

Mexico 

A 193 R R R R R R R 
A 452 R R R R R R R 
A 475 R R R R R R R 
A 483 R R R R R R R 
K 2 R R R R R R R 
Princor R R R R R R R 
G811 R R R R R R R 
G 984 R R R R R R R 
G 2133 R E R R R R R 
G 2338 R R R R R R R 
Evolut~e R R R R R R R 
A 253 R I R R R R R R 
A 262a R I R R R R R R R 
A 263 R I R R R R R R 
A 264 R I R R R R R R 
A 265 R R R I R R R R 
A 318 R I R R R R R R I 
A 329a R I R R R R R R R 
A 484 R R I R R R R 
G 5653a R I R R R R R 

Kaboon R R I R R R R 
Imuna R R I R R R R 
A 463 I R I R R R R 

a Also res~stant under field conditions ~n Mexico 



Table 13 
2 Y1eld in gram/m of the e1ght most tolerant lines and 

varieties to webbl1ght in Costa Rica Data MAG UCR 

Costa Rica 

Cultivar Yield 

HT 7716-CB(118)-18-CM-M-M 40 62 a* 

HT 7719-CB(112)-15-CM-M-M 35 40 ab 

Ponllo 70a 28 78 abe 

HT 1719-CB (112)-5-CM-M-M 27 00 abe 

HT 7716-CB(ll8)17-CM-M-M 21 01 abe 

Huasteco (D-145) b 18 94 be 

HT 7717-CB(94)-10-CM-M-M 18 79 be 

FB 06466-CM(19B)-l-CM(7B)-M-M 16 72 be 

HT 7719-CB(131)-4-CM-M-M 13 30 e 

HT 7694-CB(l79)-2-CM-M-M 12 88 e 

ICA-PIJAO o 00 

a Tolerant check 

b Susceptible check 

* Figures followed by the same letter are not s1gn1f1cantly different at 

the O OS level of the Duncan test 
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Table 14 Evaluation of tolerant var1et1es and lines under different 
web blight control treatments causing different levels of 
disease pressure in Esparza Costa Rica Data MAG UCR Costa 
R1ca 

Treatment 

Mulcha 

Mulch 

Benlate b 

Benlate 

Mulch 

Benlate 

Benlate 

Mulch 

Benlate 

!1ulch 

Check e 

Check 

Check 

Check 

Che el-

Benlate 

Mulch 

Check 

a Mulch = R1ce Husk 

Variety 

HT 7716 

Negro Huasteco 81 

HT 7716 

Negro Huasteco 81 

Porrillo 70 

Por1llo sintet1co 

Talamanca 

Porrillo S1ntetico 

Porrillo 70 

Talamanca 

HT 7716 

Negro Huasteco 81 

Talamanca 

Porr1llo S1ntetico 

Porrillo 70 

ICA-Pi]ao 

ICA-Pi]ao 

ICA-P1Jao 

Yield 

(g/plot) 

104 

90 

71 

69 

69 

63 

57 

48 

46 

43 

22 

19 

17 

17 

ll 

6 

6 

o 

b Benlate= Three appl1cations at 20 30 and 40 days after plant1ng 

e check = Manual Weed plant1ng control 



Table 15 Tolerance of ~nternat~onal web-bl~ght nursery entr~es to web 
bl~ght 1n two semesterq of test~ng ~n Esparza Coqta Rica 1n 
198J Data MAG UCR Costa R~ca 

Entries React~on 

Porrillo 70 6 O 

S 630 B 5 8 

Turnalba 1 6 8 

XAN 112 6 5 

Porr~llo S~ntét~co 

PI 313754 (G-02617) 
b Talamanca 

Huetar 

Negro Huasteco 81 

BAT 1225 

BAT 450 

HT 7716-CB (118)-18- CM 

HT 7717-CB (94)-10-CM 

HT 7719-CB (112)-5-CM 

L-81-50 

ICA-Pijao 

ROJO de Seda 

Calima 

a Scale 1-2-3 severity 0-10% Resistant 

4-5-6 sever~ty ll-25r = Tolerant 

7-8-9 severity 26-lOOr= Susceptible 

b Tolerant check 

6 5 

6 o 
6 o 
6 o 
5 5 

6 5 

5 5 

4 3 

5 6 

4 6 

5 5 

7 o 
8 o 
9 o 
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Table 16 Integrated control of Web-bl1ght using the moderately tolerant 
variety Porr1llo 70and the susceptible check ICA-Pi]ao Data 
MAG UCR Costa Rica 

Treatment Variety Yield 

(g/plot) 

Round-up + Benlate Porrillo 70 353 

Gramoxone + Benlate Porrillo 70 339 

Gramoxone + Posta+ Benlate Porrillo 70 259 

Round-up + Post Porrillo 70 240 

Round-up + Post + Benlate Porrillo 70 239 

Check Porrillo 70 175 

Round-up Porrillo 70 174 

Round-up + Post + Benlate ICA-Pijao 151 

Gramoxone + Post Porrillo 70 139 

Gramoxone + Post + Benlate ICA-Pijao 125 

rramoxone Porrillo 70 113 

Round-up + Benlate ICA-Pijao lll 

Gramoxone + Benlate ICA-Pijao 109 

Round-up + Post ICA-Pi]ao 71 

Gramoxone ICA-Pi]ao 58 

Round-up ICA-Pijao 49 

Check ICA-Pijao 36 

Gramoxone + Post ICA-Pi]ao 30 

a Post = Basagran + Fusilarle 



Costa R1ca The black hne liT 7716-CB(\18)-18-CH-M-M bes1des hav1ng 
excellent adaptat1on and descrable agronom1c character1st1cs showed a 
h1gher level of web bhght res1stance than lts rLS1stant parent 1n a 
replicated test w1th three dlfferent disease severlty In~ b 1n Esparza 
(Table 14) Sorne of these l1nes 1n Table 14 w1ll be 1ncluded 1n the 
VINAR 84 

Most web bl1ght res1st1nce stud1es ~re conducted 1n the f1eld us1ng 
a severlty logar1thm1c scale of n1ne gr1des in wr1ch 1 1s h1ghly 
resistant and 9 1s severely d1seJsed S1nce the disease Js often not 
evenly d1str1buted 1n the field th< d1sease rP1ct1on grade conferred to 
a given l1ne 1s always compared to that of the nearest res1stant check 
wh1ch 1s d1stributed throughout the f1e1d Us1ng th1s procedure hnes 
like HT 7716 were 1dent1f1ed as consistently hav1ng h1gher Jeve1s of 
res1stance than Porr1llo 70 a var1ety long recogn1zed dC.. 1nost res1 t1.nt 
to web bl1ght 

~he EP 83 VEF 83 and the Black and Red ~eeded Bean Adaptat1on 
Nurseries were eva1n1ted 1n Costa F1ca for rescstance to web blight 
Sim1lar1y 15 sets of the InternatH nal Web Bllgrt Nursery (VIM) 
conta1n1ng the best res1stant mater1als were evaluated 1n Costa R1ca 
Mex1co GuatemJ1d El Salvador Nicaragua Panama 1Pd Colomb1a From 
the evaluat1on of VIM conducted 1n Esparza Costa R1r1 the fol1o~1ng 
l1nes shown 1n Tab1e 15 had equal or better levels of resistance than 
thL res1stant check Talamdnca Ne~ro Huasteco 81 Porr1llo 70 BAT 450 
XAN 112 BAT 1279 and MUS 6 

Several segregating popu1at1rPs were also evaluated en Costa R1ca 
ard 1nd1v1du1l p1ant select1on was done Dur1ng 1984 these 1nd1v1dual 
plant select1ons w111 be p1anted and the effect1veness of th1s type of 
se1ect1on w111 be evaluated 

Several 1ines that were 1dent1f1ed as re~1stant 1n Pestrepo 
Colomb1a (wherc tre bas1diospore type of lnocu1um 1 abundant and 
generally more 1mpcrtant than the mycel11l 1nd sclerot1a1 1noculnm wh1ch 
predom1nates 1n Costa R1ca) were ~lso res1stant 1n Espar¿¿ Costa R~c~ 

Cons1der1ng that under severe web bl1~ht pressure 11nes have only 
1ntermcd1ate levels tf res1stance other dl~Pase man2g~rnent str1teg1es 
have been evaltated These 1nclude the tse of mulch created by weeds 
prev1ously k1lled b paraquat wh1ch serve~ 1s a barr1er to the 
sc1erotial 1noculum that sp1ashes on the p1ants Th1s practJce for use 
by both small and l1rge farme~s was developed 1n Cost1 P1ca and Panama 
and 1s being tested 1n Central Amer1ca In one study Tab1e 16 weeds 
are killed us1ng paraquat before plant1ng A post-emergent herb1c1de 
m1Xture consist1ng of Prowl and fns1lade W.JS utlhzed two weeks aftcr 
>lantlng ir adu1t1on to three appl1cat1ons of the fung1cide benlate at 
~ú 30 and 40 days after emergence at the rate of 500 g/ha The results 
w1th the moaerately re ~stant varlet\ Porr1llo 1ntet1co 1re 
encourag1ng open1ng the poss1b1l1ty of plantJng bean 1n the hot hum1d 
trop1cs where web blight 1s a maJor l1~1t1ng factor Th1s 1ntcgrated 
control approach w1lJ te tested 1n on-farm tr1aJs In se\eral countr1es 
where the d1sease 1s prevalent 
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The results from these d1sease manage~ent studleb using mulch and 
fungicides have also greatly improved web blight nursery managLment 
The manipulation of disease pressure in the f1eld has re&ulted 1n faster 
and better evaluations 

Another agronomic practice which d1m1nishes the 1noculum level of 
web blight is rotation w1th a non-leguminous crop Low levelq of 
disease pressure have been observed following rotation with ma1ze or 
fallow in areas where the disease was previously prevalent 1n Costa R1ca 
and Colombia In these areas h1gh plant density generally 1s conduc1ve 
to high levels of d1sease pressure 

Web bl1ght nurseries 

All available lines in CNPAF totalling 659 materials were sent to 
UEPAE Porto Velho and another set of the best lines at Capivara roian1a 
were sent to Fazenda Itamaraty both for web blight evaluations 

The best lines with least symptoms were CNF 137 A 83 A 254 A 
266 A 367 A 373 and XAN 117 These l1nes w1ll be tested 1n the com1ng 
season with the new web blight l1nes from Central Amer1ca in the 
International Web Blight Nursery 

At Fazenda Itamaraty 266 l1nes were planted the exper1ment showed 
heavy attack of web blight and only a few lines surv1ved ~ BAT 1553 
Bat 431 A 365 XAN 137 Pv 99 N and CF 40 Not a s1ngle l1ne performed 
well 1n both locations (Ouro Preto D Oeste and Itamaraty) indicating 
lack of adaptation to this hot and hum1d climate 

Ascochyta 

A crossing block of 23 sources of Ascochyta resistance was 
distributed and evaluated in relevant regions 1nclud1ng the h1ghlands of 
Guatemala Colombia Ecuador Peru Rwanda and Tanzan1a Only one of 
the entries in this nursery GUATE 1076-CM from Guatemald which 1s 
Phaseolus cocc1neus subspec1es polyanthus was h1ghly resistant 
Interspec1fic hybr1ds with this accession are relat1vely easy to ma~e 
and resistant progenies have been selected Within f_ vulgar1s the 
most res1stant accession found 1s also from ruatemala GUATE 1513- CM 
Useful res1stance has also been found in the access1on G 6040 Of 
advanced lines su1table for the Andean Region VRA 81022 is the most 
resistant 

Although h1gh levels of res1stance are still not ava1lable the 
present leve! of resistance is suff1cient for many product1on areas 
When approx1mately 1 500 materials from the VEF 83 were evnluated 1n 
Popayan where Ascochyta 1s ende~1c none had n res1stant react1on and 
the ma]or1ty were suscept1ble but sorne showed an intermediate rPaction 
The entries with an 1ntermediate reaction will he further evaluated 

b Appendix II descr1bes the G accessions identified in this report 



Ascochyta leaf spot is an important d1sPase under cool h1gh 
humidity cond1t10ns and the disease appears to have become more 
1mportant 111 the Andean reg10n in recent years In a tr1al w1th 
oelected bean cult1vars 1ntercropped with maize in Popayan y1eld losses 
of ICA-Llanogrande (a su,ceptible check) werL os h1gh as 74r compared 
w1th no loss in GUATE 1213-CM (Table 17) The cl1mb1ng plant type of 
Guate 1213-CM favored d1sease escape sJnce Ascochyta tends to be more 
severe clase to the so1l The res1stance ava1lable however 1s not due 
to plant arch1tecture alone as d1fferences 1n res1stance were 
ma1nta1ned 1n a tr1al compar1ng un-supported plants w1th those grown on 
a trell1s Y1eld losses in susceptible l1nes were greater 1n the 
unsupported plots In a comp~r1son of solo cropping and 1ntercropp1ng 
w1th maize no s1gn1f1cant d1fferences 1n d1sease sever1ty were observed 
except 1n highlv susceptible l1nes wh1ch suffered more when 
.J._ntercropped 

A total of 7 crosses were 
wh1ch 59 combined known sources 
Select1on 1s carr1ed out 1n the 

made for Ascochyta res1stance 1n 1983 of 
seek1ng transgress1ve segregat1on 

f1eld 1n Popayan and at TCA-La Selva 



Tab1e 17 Y1e1ds of se1ected bean cult1vars wh1ch were chem1cally 
protected and notura1ly 1nfe tPd with Ascochyta in Popayan 
when 1ntercroppPd w1th ma1ze 

Cult1var Mean Yleld (kg/ha) 

Protected Natural Yie1d 
1nfect1on dlfference 

ICA L1anogrande (susceptible) 727 e* 190 d -74 
GUATE 1213-CM (resistant) 839 be 873 a +4 
G 6040 1018 ab 595 be -42 
V 8010 825 he 569 be -31 
V 8017 óOR e 409 e -33 
BAT 527 797 be 540 be -32 

(/) 

* Numbers fo1lowed by the samc letter(s) 1n the co1umn are not s1gniflcantly 
d1fferent at (P=O OS) 



Rust 

One of the princ1pal obJectives in work1ng w1th bean rust 1s the 
1dentification of res1stance mechanisms that are stable over t1me and 
geograph1cal locat1on Most bean cultivars tested 1nternationally 
through the International Bean Rust Nursery (IBRN) are resJstant 1n sorne 
locations but suscept1ble in others strongly suggesting race-spec1fic 
res1stance S1m1larly sorne cult1vars evaluated as resistant 1n one 
locat1on are severely attacked by rust at a later plant1ng in the same 
s1te From the evaluat1on of the IBRN 81-82 tested over 10 s1tes in 
seven countr1es accessions and CIAT-bred lines were identified as 
having resistant or intermed1ate rust reaction in several locations 
(Table 18) The react1on of the susceptible check P1nto 650 and of Cuba 
168 (a l1ne that is resistant in sorne locations and suscept1ble at 
others) are included for comparison Not included in Table 18 were 
other entr1es wh1ch had a res1stant or intermed1ate rust reaction 1n all 
locations but were suscept1ble at one Those that were susceptible only 
1n Guatemala were BAT 66 BAT 261 BAT 308 BAT 332 BAT 482 BAT 867 
BAT 1057 BAT 1061 BAT 1090 BAT 1127 DOR 62 and Cu1lapa 72 
Suscept1ble only in Colomb1a Cal1fornia Small White Turrialba 1 
Turr1alba 4 Olathe P1nto BAT 41 and BAT 176 Suscept1ble only 1n 
Braz1l BAT 248 Ecuador 299 Mexico 235 and V 3249 Suqceptible only 
1n the Un1ted States 1n Maryland Bat 447 and 1n North Davota BAT 44 
and A 74 

Improved methodology for ruqt inoculat1ons in the greenhouse at the 
seedling stage was ut1l1zed and poss1ble mechan1sms of rust res1stance 
were stud1ed such as pustule size latent per1od and pustule nunber 1n 
pure l1nes and especially 1n F

2 
populations 

Crosses were made in 1983 between the l1ne BAT 308 character1zed 
by the small pustule type of rust react1on w1thout a chlorot1c halo and 
Ex R1co 23 characterized by a very large pustule type surrounded by a 
large chlorot1c halo In the adaX1dl s1de of the leaf of BAT 308 the 
pustule q1ze var1ed from 150 to 325 m1crons and about 60/ of the 
pustules were between 190-250 m1cronq For Ex R1co 23 on the same s1de 
pustules varied from 350-586 m1crons BAT 308 has been evaluated 
extens1vely 1nternation~lly as an entry in the JBRN 79-80 1l was 
evaluated 1n 22 s1tes in 10 countr1es as resistant or intermed1ate ~n 
all locat1ons except one In the IBRN 81-82 BAT 308 was ev~luated as 
resistant or intermed1ate in nine s1te~ 1n s1x countr1es but had a 
moderately suscept1ble react1on 1n Guatemala 

In previous work (Bean Program Annual Report 1982) 1t was reported 
that under the field cond1t1ons 1n Palm1ra Ex R1co 23 and BAT 308 had 
y1eld losses of 74 27 and 18 4/ respectively when severelv attacked by 
rust In detern1n1ng the latent period for these two lineq BAT 308 had 
an average of JO 6 dayq and Ex R1co 23 of 8 24 days show1ng that the 
long latent per1od was assoc1ated w1th the small pustule type For the 
F

2 
populat1on the average pustulc s1ze was 315 microns and the latent 

period of 9 76 days 
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The correlat1on between pustule s1ze and latent period in the F2 populations was O 59 These preliminary data suggest that these 
characters may be manifestations of the same disease res1stance 
mechanism and that selecting for one character such as small les1on size 
would automat1cally select for a longer latent period and reduced number 
of lesions Studies are in progress to further elucidate the nature of 
these rust res1stance mechan1sms 

Angular leaf spot 

During 1983 a large number of bean accessions were evaluated under 
field conditions 1n nurseries where the angular leaf spot (ALS) pressure 
was more than adequate and sometimes very severe on the suscept1ble 
checks In Popayan Colombia the VEF 83 nursery cons1sting of 1 425 
entries was evaluated over two semesters 

Many of the VEF lines with intermediate or res1stant reaction to 
the disease will be further evaluated 1n other locations to ident1fy and 
increase the number of possible ALS resistance sources About 400 F

4 and F bulks were also evaluated for their anthracnose and ALS 
reactton 1n Popayan Initially 1nv1d1dual plant select1ons were 
progeny tested during the f1rst semester bulk harvested and evaluated 
again for the1r ALS reaction in the second semester of 1983 

Add1tionally 345 entries mostly of breed1ng lines from CIAT but 
also includ1ng varieties from several national programs were also 
evaluated Many of these l1nes had been prev1ously evaluated in 
Colombia and Braz1l (Table 19) and are the most l1kely candidates for 
the Bean Angular Leaf Spot International Test (BALSIT) a nursery that 
1ncludes the best ALS res1stance sources 1dentif1ed Th1s nursery will 
be planted 1n key areas where ALS is an 1mportant disease 

Sim1larly approximately 1 500 access1ons including l1nes from the 
Braz1lian National Program from Braz1lian state institut1ons and 
CIAT-bred l1nes were evaluated in Capivara Goiania headquarters for 
the Braz1lian National R1ce and Bean Research Center (CNPAF) From these 
evaluat1ons conducted in Cap1vara it 1s apparent that a bean accession 
that is ALS res1stant in Popayan may not necessar1ly be so 1n Braz1l 
(Table 19) As last year the line BAT 332 had an immune react1on in 
the nurseries in Popayan but it was h1ghly suscept1ble 1n Capivara 
Other lines with a s1m1lar type of react1on 1nclude BAT 160 A 352 and 
A 354 On the other hand sorne l1nes such as A 230 A 320 and A 346 
had a res1stant ALS reaction in Capivara but were susceptible 1n 
Popayan Despite the apparent pathogenic var1at1on ex1st1ng from one 
area to another severa! lines had very good levels of ALS res1stance 
both 1n Braz1l and Colombia 



Resistance to Bacteria! Diseases 

Common bacteria! blight (CBB) 

In the search for new or different resistance sources to common 
bacteria! blight approximately 1 500 accessions from the bean germplasm 
bank are routinely evaluated twice a year During the first evaluation 
of 1983 23 accessions were identified as having an intermed1ate or 
resistant reaction in Palmira (Table 20) However they were poorly 
adapted 

W1th the same obJective of ident1fying unique or different CBB 
resistant lines a number of lines from interspecific crosses between 
Phaseolus vulgaris and R_ acut1folius made under CRSP funding by the 
Un1versity of California Riverside were evaluated for resistance in 
the f1eld and in the greenhouse Table 21 shows the mean disease 
rating for two accessions and the1r reproductive adaptation 1n terms of 
pod set evaluation The results are encouraging s1nce lines like XAN 
159 and XAN 160 have much higher levels of CBB resistance than the best 
resistance checks such as XAN 112 

Three way crosses are being utilized to comb1ne the unique sources 
of res1stance in well-adapted lines with commerc1al grain colors It has 
been particularly diff1cult to combine lines having brilliant small red 
red mottled or black opaque grain colors with CBB resistance 

Sorne of CIAT bean lines having CBB resistance have been tested 
extens1vely 1n the field in many locations and in the greenhouse to 
several isolates of the CBB pathogen Among these XAN 112 (black 
seeded) has shown good levels of resistance in several locat1ons of 
Colomb1a as well as in Mexico Costa Rica Guatemala and the United 
States Th1s line is early matur1ng and well adapted 1n several 
locations in Central Amer1ca In addit1on it has good levels of web 
bl1ght resistance Other resistant lines include XAN 87 XAN 93 XAN 
107 XAN 116 XAN 104 XAN 80 and XAN 131 Lines such as ICA L 24 a 
type I with thick leaves generally shows good levels of CBB resistance 
under f1eld cond1t1ons However under heavy d1sease pressure pods 
sometimes show severe d1sease symptoms Apparently the foliage has 
sorne type of resistance to penetration because when leaves of this or 
s1milar lines are wound-1noculated the d1sease reaction increases 
cons1derably Work 1s underway to elucidate this particular type of 
react1on and to study a poss1ble genotype x strain 1nteraction between 
R_ vulgar1s and Xanthomonas campestr1s pv phaseoli i!_ phaseoli) the 
CBB pathogen 

Halo Pl1ght 

Based on screen1ng results 1n Colombca and elsewhere a set of 17 
l1nes res1stant to prevalent isolates of halo bl1ght was prepared as a 
cross1ng block and distr1buted internationally to 1nterested national 
prorrams for use as res1stance sources The nursery was sent to 
Colomb1a Ecuador Peru Rwanda Tanzania Zamb1a and Maur1t1u 
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Table 18 Selected bean lines from the IBRN 81-82 with resistant or 
1ntermediate rust react1on in several locations 

Bean Line A B e D E F G H I 

Redlands Green Leaf B 2 2 1 2 2 2 3 2 l 
Redlands Green Leaf e 2 1 1 2 3 3 3 2 1 
Redlands Pioneer 2 2 1 2 2 3 3 2 1 
BAT 48-1C 3 2 l 3 2 3 3 2 1 
BAT 73-1C 3 2 l 3 2 3 2 2 1 
BAT 76 3 2 1 2 2 3 2 2 1 
BAT 93-1C 3 1 1 3 2 2 3 2 3 
BAT 260-2C 3 2 1 3 2 2 3 2 3 
BAT 336-1C 3 1 1 3 2 3 3 2 3 
BAT 337-1C-1C 3 1 1 3 2 3 3 3 l 
BAT 338-1C 3 1 1 3 1 3 2 2 1 
BAT 448-1C 3 2 1 3 2 3 2 2 1 
BAT S20-1C 3 2 1 3 2 2 3 2 1 
BAT 923-1C-1C 2 1 3 2 2 3 2 1 
BAT 1210 3 1 1 3 1 3 1 2 1 
BAT 1211 3 2 1 3 2 3 2 2 1 
XAN 41 3 2 1 3 2 3 2 2 1 
A 62 2 1 1 2 2 2 3 2 3 
A 63 3 3 1 1 2 2 2 2 1 
A 1SS 2 3 1 2 2 2 3 2 3 
A 161 3 3 1 3 2 2 3 3 3 
A 167 3 2 1 1 2 3 3 2 1 
ICA L-24 3 2 1 3 2 2 3 2 3 
G 1089-1C-1C 2 2 1 3 2 2 3 2 1 
G 4829 2 2 1 3 2 2 3 2 1 
Cuva 168 N 2 2 1 2 2 4 3 4 3 
P1nto 6SO (Suscept1ble check) 4 S S 5 2 S 5 4 4 

a Locat1on A Beltsv1lle Md USA B Saginaw Mich USA e Fargo 
D Goiania Braz1l E Taichun Taiwan F Chimaltenango Guatemala 

J 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 
2 
3 
2 
2 
2 
2 
S 
1 

N 
G 

South l\.frica H Palmira Colomb1a (Sept 1981) I Tepatitlan Mexico 
Colombia (Apnl 1981) 

b Rust react1on 1= immune 2= res1stant 3= intermediate 4= susceptible 
susceptible 

K 

2 
3 
3 
2 
1 
2 
2 
2 
1 
1 
1 
1 
2 
1 
1 
2 
2 
1 
1 
2 
2 
3 
3 
1 
1 
3 
3 

D USA 
Delmas 
J Palmira 

S= very 



Table 19 React1on of selected bean l1nes to the angular leaf spot 
pathogen (Isar1ops1s griseola) under field conditions 1n 
Colomb1a and Bra?il 

Entry 

A 51 
A 54 
A 63 
A 75 
A 152 
A 156 
A 210 
A2ll 
A 222 
A 235 
A 300 
A 302 
A 338 
A 340 
A 348 
BAT67 
BAT76 

Popayan Capivara Goian1a 
Colomb1a Braz1l 

2 oa 2 o 
3 o 2 o 
2 5 1 5 
1 5 1 5 
2 o 1 o 
2 o 1 5 
2 o 2 o 
2 o 2 o 
1 S 3 O 
2 o 1 5 
1 S 2 O 
2 5 1 S 
1 S 1 5 
2 5 1 S 
1 S 2 S 
1 5 1 S 
1 S 1 5 

Entry Popayan Cap1vara Go1ania 
Colomb1a Brazil 

BAT 1432 1 S 1 5 
BAT 1554 1 S 1 S 
BAT 1647 2 O 1 S 
Jalo EEP 558 1 O 1 5 
Araona 3 O 3 S 
Icta Quetzal 3 S 2 O 
Icta Jutiapan 3 5 2 5 
A 227 4 O 2 5 
A 230 4 O 2 O 
A 320 4 O 2 S 
A 346 4 O 2 O 
A 443 4 O 2 5 
A 337 2 5 4 O 
A 352 2 O 4 S 
A 354 2 O 4 O 
BAT 160 2 O 4 O 
BAT 332 1 O 4 5 

a Disease scale of 1-5 in wh1ch 1 is immune and 5 1s severely attacked 
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Tab1e 20 Bean accessions from the CIAT germp1asm bank ident1hed 
as hav1ng 1ntermed1ate or res1stant react1on to CBB 
in Pa1m1ra 1n 1983 

Bean D1sease Bean D1sease 
accession rat1ng access1on rat1ng 

G 14494 2 o a G 02102 3 o 

G 10300 2 5 G 02138 3 o 

G 10301 2 5 G 02167 3 o 

G 13595 2 5 G 11711 3 o 

G 13921 2 5 e 12109 3 o 

G 03590 3 o G 12528 3 o 

G 0471? 3 o G 13922 3 o 

G 06533 3 o G 00730 3 o 

G 10135 3 o G 01700 3 o 

G 10227 3 o G 01702 3 o 

G 02067 3 o G 01924 3 o 

G 02100 3 o 

a D1sease rat1ng sca1e of 1-5 1n which 1 1mmune and 5 h1ghly susceptlb1e 



Tab1e 21 Eva1uation of pod set and react1on to common bacteria1 b11ght 
among recognized sources of resistance and progeny selections 
from 1nterspecif1c crosses of Phaseo1us vulgaris x P 
acut1fo11us 

Entr1es 

XAN 159 (InterspeC1fic) 

XAN 160 (Interspecihc) 

XAN 112 

BAT 93 

New York 67 (Cornell) 

M1ta 235-1-1-M (Puerto Rico) 

Great Northern Ju1es 

Porrillo S1ntetico (check) 

No of 
rat1ngs 

5a 

5 

3 

3 

3 

3 

4 

4 

CBB 
Mean 

rating 

1 1 

1 2 

2 3 

4 o 

1 8 

2 8 

2 7 

4 

a 1 = immune S = severe1y diseased and the reproductive 

adaptation was 1= we11 adapted 5 Non-adapted 

Reproduct1ve 
adaptat1on 

(Pod set) 

4 o 

4 5 

3 o 

2 o 

5 o 

S o 

4 o 

1 5 
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Eighty six crosses were made to develop 1mproved res1stance and to 
incorporate res1stance 1nto gra1n types with desirable agronomic 
characters (Table 6) Of these 48 crosses involved two or more 
different res1stance sources to seek new and improved combinat1ons of 
resistant genes wh1le 38 crosses involved cult1vars or sources of 
resistance to other d1seases especially anthracnose 

In Colombia halo blight 1s important only 1n the highlands of 
Narino Red Mexican UI-3 is susceptible ind1cat1ng the presence of 
race 2 Field screening for resistance has been undertaken 1n 
collaboration with ICA at Obonuco Colombia Susceptible checks were E 
1034 {a cl1mber) and D1acol Andino (a bush type) and checks for 
intermediate resistance were ICA-Llanogrande (a cl1mber) and L 33411 (a 
bush type) BAT 590 and BAT 1220 have high levels of res1stance L1nes 
newly identified for res1stance include G 6070 G 10977 G 12753 BAT 
740 BAT 1288 EMP 70 and V 7945 E 605 is a prom1s1ng l1ne for the 
region with an intermed1ate field reaction to halo blight 

In a trial with 10 cult1vars selected to represent a range from 
su~ceptible to resistant d1sease inc1dence and severity 1n suscept1ble 
cultivars was greater 1n solo cropping than in 1ntercropp1ng with ma1ze 
High plant density also increased the level of disease In a comparison 
between field and greenhouse evaluations sorne 1ncons1stencies were 
found especially for the cult1var ICA-Llanogrande (E 1056) wh1ch shows 
good f1eld resistance but 1s susceptible 1n the greenhouse Th1s 
cultivar is also field resistant to anthracnose 

:23~~ 
í Res1stance to Virus Diseases 

(BCMV) 

BCMV continues to be the most important v1ral pathogen 1n the 
research program The existence of BCMV strdlns capable of 1nduc1ng a 
hypersensitive system1c necros1s (black root) 1n mosa1c-resistant 
genotypes const1tutes a potent1al threat to 1mproved bean germpldsm 
Another problem has been the incorporation of res1stance 1nto certain 
mosaic-suscept1ble preferred grain types such as red and yellow 
(canar1o) seeded beans 

1 Screen1ng for monogen1c don1nant resistance 

Despite the presence of necros1s-1nduc1ng stra1ns of BC~W capable 
of attacking 1mproved genotypes possessing the dom1nant hypersens1t1ve I 
gene th1s type of monogen1c res1stance has held up for decades 1n 
conmerc1al bean plant1ngs throughout Lat1n Amer1ca The Bean Program 
wh1le tak1ng ste¡s to m1n1m17e the potent1al dangPr of a black root 
ep1dem1c cont1nues to 1ncorporate the dominant I gene 1nto all of the 
1mproved germplasm adapted to tre lowland trop1cs 

Table 22 show the source and number of brPed1ng mater1als screened 
by the program s sect~ons for the-cr react1on to BCMV 1n 1983 Th1s 
ye~r the screen1ng load was apprO~l~ate1y 1 000 plants or 100 l1nes/ 
work day repre~ent1ng a lR Lncreasé over last year 



Table 22 BCMV evaluations conducted in 1983 

Source Number Section 

Germplasm bank 13 135 Virology 
accessions 

Segregating 14 470 Bean breeding I 
progen1es 6 437 Bean breeding II 

1 422 Bean breeding III 

VEF 1 546 Agronomy 

National 
programs 1 500 Bean breeding I 

Special 850 M1crob1ology 
proJects 96 Pathology 

3 882 Other 

Total 43 338 



48 

2 Screening for common mosaic multiple gene res1stance 

2 2 3 Certa1n recess1ve genes such as bcl bc2 and be protect 
dominant I gene genotypes against attack by necrosis-1nduc1ng strains of 
BCMV Plants possessing both the I gene and one or more of these 
recess1ve genes would behave either as if they were immune or would only 
develop local pinpo1nt les1ons when manually 1noculated with a 
necrosis-induc1ng stra1n 

The first mult1ple gene proJect was start~d 1n
2
Chile initially 

using the IVT l1nes 7214 (bc3) and 7233 (I bcl bc2 ) as donor 
parental materials to protect black root susceptible Chilean cultivars 
(Later trop1cally-adapted hybrids obtained from crosses of IVT and 
CIAT l1nes were also used) Table 23 shows the crosses and advanced 
generations of IVT and Chilean cult1vars In addition to the useful 
results obta1ned this 1s an example of a successful cooperative project 
and effective management of early progenies by a nat1onal program The 
l1nes are simultaneously selected for their field react1on to bean 
common and bean yellow mosaic viruses Subsequently a seed sample of 
the harvested selections 1s sent to CIAT to be screened for multiple 
gene BCMV resistance backcrossing and intermating 

The Bean Program has also selected other promis1ng donor genotypes 
w1th superior agronom1c characterist1cs such as Red Mexican 35 the 
Great Northern line 31 and an 1ntroduct1on called Don T1moteo to be 
used 1n the current cross1ng proJects 

However screening for common mosa1c multiple gene res1stance 
demands a d1fferent methodology Each cross 1ncludes at least one 
mosa1c-res1stant parent

2
w1th the

2
dom1nan3 I gene and one parent w1th 

the recessive genes bcl and bc2 or be The progeny test 1s 
carr1ed out by 1noculation w1th a m1xture of the BCMV stra1ns NL3 and 
NL4 to el1m1nate plants affected by e1ther mosa1c or systemic necros1s 
Plants show1ng local pinpo1nt lesions on the inocu1ated leaves or 
behav1ng as 1f they were 1mmune (virus-free) are selected for seed 
1ncrease and further screen1ng until a homozygous local pinpo1nt les1on 
or 1mmune l1ne 1s 1dent1fied 

3 Fvaluat1on of the Phaseolus spec1es 1n the germplasm bank for 
thcir BCMV React1on 

A bean common mosa1c screen1ng proJect was completed th1s year for 
access1ons of two of the Phaseolus spp in the germplasm bank wh1ch have 
passed off1c1al quarant1ne requ1rements A total of 13 135 access1ons 
of K_ vulgar1s and 194 of K_ acutifol1us were mechan1cally 1noculated 
and evaluated for the1r mosa1c or system1c necros1s react1on The 
resulta showed that 80 8/ of all the P vulgar1s accessions screened are 
suscept1ble to BCMV 14 27 exh1b1t dom1nant res1stance of the 
hypersens1tive type and 5/ are segregat1ng for their react1on to BCMV 
Surpr1s1ngly all of the P acut1fol1us access1ons tested were 
suscept1ble to BCMV These data have been 1ncluded in the germplasm 
descr1ptors 



Table 23 Exper1mental lines and var1et1es selected by INIA Chile for 
common mosaic mult1ple gene resistance from crosses of IVT 
l1nes and Chilean cult1vars 

Cross Stage Gra1n type No of 

by 

color size l1nes 

Apolo x IVT 7214 Fs Wh1te med1um 3 

IVT 7233 x e Blanco Fs Purple 7 

T D1ana x IVT 7214 Fs White med1um 3 

IVT 7~33 X T Diana Fs Wh1te medium 2 

IVT 7233 X H Dorados Fs White medium 1 

T Diana x IVT 7214 Fs Tortola 2 

N Argel x IVT 7214 Fs Arroz 7 

IVT 7214 x Arroz-3 Fs Arroz 1 

N Argel x IVT 7214 Fs Black 7 
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~S~e~l~e~c~t~1~o~n~o~f~H~o~m~ozygous BCMV res1stant l1nes 
genotype w1th genet1c l1nkage problems 

of red seeded 

The rapid progress made 1n the 1ncorporat1on of res1stance 1nto 
most of the rrAT-1mproved genotypes could not ach1eved 1n1t1ally with 
certa1n mosa1c su~cept1ble red and red-mottled grain types of 
commercial 1mportance 1n Andea Central America and the Car1bbean 

Stud1es conducted at r AT demonstrated a genet1c l1nkage between 
these problem grain types and BCMV suscept1b1lJty Isogen1c l1nes 
from advanced gener~t1on segregates in the line BAT 1255 were purified 
genet1cally to obta1n red mottled ll(BCMV susceptible) and purple 
mottled II (res1stant) vers1ons of BAT 1255 The F

1 
plants produced 

from ero s1ng the two parents were 11 res1stant and produced purple 
mottled F

2 
seed Then the r

2 
populat1on was grown under field 

cond1t1ons to max1m1ze seed product1on F
3 

families were class1f1ed 
for gra1n color and 15 plants/fam1ly were 1noculated under screenhouse 
cond1t1ons w1th the necros1s-1nduc1ng NL3 stra1n Results are shown 1n 
Table 24 All 94 red ntottled r

3 
fam1l1es were lOO% 11 susceptible 

Of thP purple mottled F
3 

fam1l1es 167 segregated resistant and 
suscept1ble plants and 1n every case the suscept1ble F

3 
plants 

produced red mottled F seed N1nety-two famil1es were un1formly 
res1stant and produce~ only purple mottled seed The complete absence 
of recomb1nant classes (red mottled res1stant or purple mottled 
suscept1ble) ~uggests a very t1ght genet1c l1nkage S1m1lar stud1es 
are be1ng conducted for the Canario gra1n types 

Consequently a cont1nuous screen1ng and 1nd1v1dual plant select1on 
process was undertaken that included var1ous red and red-mottled l1nes 
egregating for the1r resJstance to BCMV For example Figure 2 shows 

the select1on and screen1ng sequence followed to obtain a soft red 
seeded (Mexico RO type) l1ne homozygou resistant to BCMV soon to be 
released 1n Central Aner1ca as Huetar-2 

More 1mportant however was the selection of four BCMV-res1stant 
re0-mottled l1nes of the Cal1ma gra1n t)pe (one of the most d1ff1cult 
seed types to improve for th1s character) A prom1s1ng red-mottled 
Pompadour l1ne was also Jdentlfied th1s vear as homozygous res1stant to 
BCMV Table 25 presents the character1st1cs of the l1nes w1th dom1nant 
BCMV res1~tance selected to enter the VEF 

Cons1derable progress ha~ also been ach1eved w1th Cargamanto a 
~osaic-suscept1ble cream mottled gra1n type of h1gh market value in 
Colomb1a The f1rst screening 1ncluded 29 ind1v1dual selections derived 
from three d1fferent crosses Of these only five 1ndividual select1ons 
werc nade from those obta1ned from a backcross of Cargamanto w1th 
Cornell 49-242 a mosa1c and anthracnose resistant l1ne The 
1nd1v1dual select1on/screen1ng process has now been repeated three times 
and as a result four BCMV res1stant l'res w1th Cargamanto gra1n 
character1st1cs have been selected 

S Seed transm1ss1on dnd y1eld loss 1nduced by different BCMV 
stra1n& 1noculated 1nto genet1cally d1verse bean var1et1es at 
var1ous growth stages 



Table 24 Observed ,nd expected 
anü rPn \ersus purple 
1n the greenhouse 

frequenc1es 1n F3 segregat1on of 11/1-
mottled gra1n color for BCMV react1on 

Color Suscept1ble Segregating Res1stant Total 
Famill.es 

Red mottled 
Purple mottled 

TOTAL 

94 (22)a 
o (66) 

94 

o (44) 
167 (132) 

167 

o (22) 
92 (66) 

92 

94 
259 

353 

a Observed frequenc1es appear f1rst followed by expected frequencies 1n 
parenthe.::;ec; 
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Table 25 Mosa~c-resistant red-seeded l~nes with doro~nant bean common 
mosaic res~stance (CMD) selected for entry ~n the VEF 
nursery 

Grain type Line Destination 

Small red MCD 201 Central Amer1ca 

Small red MCD 202 Central Ame rica 

Small red MCD 203 Central Ame rica 

Medium red MCD 221 Central Amer~ca 

Pompadour MCD 231 Caribbean 

Sangretoro MCD 241 Andean/other 

Cal~ma MCD 251 Colombia/Africa 

Cal~ma MCD 252 Colombia/Africa 

Calima MCD 253 Colombia/Africa 

Calima MCD 254 Colombia/ Afr~ca 

Calima MCD 255 Colombia/Africa 



Fogure 2 SCREENING METHODOLOGY FOR A 50FT SEEDED LINE 

HOMOZYGOUS RESISTANT TO BCMV 

Crosses wtth Mextco 80 

¡ 
46 selecttons 

FB 5682-CM(15) S (30) S (4) 

¡ 
Necrosts test 

¡ 
BCMV NL3 

¡ 
1 ndtvtdual selectton 

(one plant) 

Growth room (20 C) 
and seed tncrease 

! 
Necros s test 

¡ 
lndtvtdual selectlon 

Necrosts test 

1 nd vtdual selectton 
of homozygous R ltnes 

¡ 
Selectton fo gratn type 

¡ 
Seed mcrease 1n the fteld 

¡ 
Selectton of lme wtth best gratn type 

homozygous Reststant to BCMV 
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The inc1dence of seed transm1ssion of BCMV varies accord1ng to the 
1nfected cult1var and developmental stage when the plant is 1nfected 
Plants becoming 1nfected past the1r flower1ng period will not generally 
transm1t BCMV via the seed The genetics of seed transm1ss1on of BCMV 
however has not been invest1gated 

In 1983 a proJect was carr1ed out 1dentifying BCMV susceptible 
var1eties wh1ch do not seem to transmit the virus via the seed in wh1ch 
different strains of BCMV were inoculated at three~fferent plant 
developmental stages for a total of 14 cultivars possessing differential 
recessive resistance to BCMV 

6 ~creen1ng and genet1c problems associated with the incorporation 
of dom1nant recessive and mult1ple resist~nce to BCMV 1n Bean 
germplasm 

The incorporat1on of receqsive genes 1nto dominant I gene 
cultivars seeking multiple resistance to mosaic and necrosis induc1ng 
stra1ns has revealed a ser1es of uncommon genotyp1cal react1ons 
possibly 1nduced by the d1fferent nature and interact1on of the 
resistance genes involved To study these phenomena two cross~s were 
m2de between Red Mex1can 35 (which possesses the recessive be 1 be 
2 genes) and two I gene var1eties Royal Red (a kidney) and Widusa (a 
navy bean) 

Noteworthy among the preliminary results obtained was the 
appreciable frequency of plants exhib1ting pinpo1nt local les1ons 
1ndicat12g the recomb1nat1on of recessive and dom1nant genes such as I 
and be 2 

7 Serolog1cal detect1on of BCMV stra1ns in infected bean seed and 
plant tissue 

was 
Th1s 

The setological detection of BCMV in 1nfected bean seed cannot be 
accompl1shed hy the traditional diffusion methods due to the occurrence 
of non spec1f1c reactlons The Enzyme-l1nked Tmmunosorbent Assay 
(FLISA) a h1ghly sensitive techn1que recommended for th1s purpose 
tested us1ng an ant1serum prepared to the Florida strain of BCMV 
techn1que not only the detected the viruq 1n seed extracts but also 
reacted spec1f1cally w1th the Flor1dd stra1n These results have 
prompted a similar study te produce highly spec1f1c ant1sera to the most 
prevalent necrosi~ 1nducing stra1ns 

In the meantime an antiserum to the most 11rulent necrot1c stra1n 
present 1n L1t1n Amer1ca NL3 hd~ been used in conJunct1on with the 
technique known as Serolo~1cal Spec1f1c Electron M1croqcopy (SSEM) 
(through the recent acqu1s1t1on of an electron m1croscope) to detect 
th~s qtra1n 1n 1nfected t1ssue s~mplP The SSEM tL~t could 
success ully detect NJ3 in les~ than 10 m1nutes This seriod1agnost1c 
techn1que w1ll perm1t the mor1tor1ng of th1s str11n 1n Lat1n Anerica and 
Afr1ca and consPquently w1ll help 1dent1fy h1ph r1sk areab for 
dep]oyment of monorenic dom10dllt reS1bt Irce 
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Bean Southern Mosa'c Virus (BSMV) 

Bean southern mosaic is a w~dely d~str~buted and vet generall 
unrecogn~zed v~ral d~~ease 1n the f~eld One of the ma~n d1fftcult~es 
encountered at CIAT ~n the study of the ep1dem1ology of th1s v1rus has 
been the symptomles~-to-mild react1on observed 1n most 1nfected bean 
var1et1es and the lack of a highly spec1f1c ant1serurn Th1s year 
ho~ever the v1rus was 1solated 1n pure suspens1ons and a su1table 
ant1serum was prepared 

The ant1serum was used to adapt the Enzyrne-L1nked lmmuno~orbent 
A~~~y (ELISA) test for the detect1on of BSMV 1n 1nfected plants 1nd 
v~rul1fctous beetle vectors For th1s survey a CIAT f1eld was cho~en 
close to an extens1ve bean plot w1th a h1gh populat1on of chrysomel1ds 
A total of 66 D1abrotica balteata beetles were captured and processed 
1nd1v1dually for the FIISA test S1Multaneously 56 plaut samples were 
taken at r~ndom and also prepared for hLISA The results of these tests 
showed that 51 57 of the chrysomel1d~ captured were act1\e vectors of 
BSMV and that 48 2/ of the plants assa0ed were 1nfected by th1s v1rus 
These results demonstrate that BSMV can be an 1nfect1ous and 
underest1matcd pathogen 1n bean f1elds 

Bean golden mosa1c virus (BGMV) 

BGMV does not occur in Colornb1a The rese1rch rep>lted here was 
conducted by the Central American proJect 1n Guatemala S~nce the 
relea~e of three black seeded BGMV res1 tant var1et1es 1n Guatemala 
h1gher levels of BGMV res~stance have been sought in black beeds 
emphas1z~ng the recornbinat1on of the existing BGHV res1stance Wlth other 
factors such as earl~ness res1stance to Apion bacter1al bl1ght and 
anthracnose and tolerance to Empoasca low P and to drought Crosses 
recomb1n1ng these factors are in var1ous stages of select1on But 
presently advanced l1nes are be1ng tested wh1ch recomb1ne BGMV 
res1stance w1th earl1ness and resistance to CBB In the future more 
emphas1s will be placed on drought tolerance 

For El Salvador well adapted red seeded l1nes w1th good BGMV 
resistance are now ava1lable However these l1nes have problems w1th 
lateness small seeds dark or brown1sh tones of red and unstable red 
colors Only 1n the past two years has the 1mportance of these problerns 
been real1zed and steps have been taken to red1rect the cross1ng prograrn 
accordingly Breakthroughs 1n the 1mprovernent of red color should soon 
lead to better colors 1n BGMV resistant l1nes as well 

Progress ~n BGMV resistance in mottled grain types for the 
Car1bbean countries has been slow but has been fac1litated by screen1ng 
parents and progenies 1n Central Amer~ca In May 1981 a large number 
of mottled seeded l1nes were evaluated and parents for crosses were 
selected In May 1983 F7 populations were selected and the F3 progeny test 1nd1cated that h~gh levels of res1stance had been atta1ned 
These fam1l1es represent progress but they st1ll lack the follow1ng 
character1st1cs (1) the type I growth hab1t preferred in the Dominican 
Republ1c and (2) proper grain s1ze and preferred grain color It 1s 
not yet known if they w1ll be adapted 1n the raribbean area The best 
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of these l1ne& w1ll be crossed w1th commerc1al types adapted to 
Car1bbean conditions 

~36~G 
~ ~esistance to Insects Pests 

Evaluat1ons for plant res1stance to Empoasca kraemeri Ap1on 
godman1 and seed 1nfest1ng bruchids were continued 1n 1983 

The leafhopper Empoasca kraemer1 

The onlv known indeA that can be confidently used to evaluate 
res1stance to the leafhopper ~ kraemer1 1s y1eld uoder leafhopper 
pressure As noted previously the visual damage scale 1s not accurate 
enough to separate clase levels of res1stance and there is no 
correlation 1n pcrcentage y1eld loss between different plantings 
Therefore breed1ng for res1stance to F kraemeri is basically yield 
breed1ng us1ng the leafhopper as a key~actor in the env1ronmeot 
Select1on is based oo earlv generation y1eld tests and is conducted 1n 
the areas for wh1ch the res1stant l1nes are 1ntended 

Select1ons w1th1n EMP establ1shed at CIAT l1nes have resulted 10 
1mproved color &eed size and possibly y1eld over the original EMP 
lines (Table 26) 

Jn 1983 another 2 000 accessions of the germplasm bank were 
evaluated for res1stance to E kraemeri No h1gh levels of resistance 
have yet been found and it appears doubtful that they will be 
discovered 

The f1rst y1eld test at CTAT of materials from the sixth and 
seventh cycles of recurrent cross1ng revealed sorne good lines of red and 
white seed (Table 27) These mater1als are be1ng sent to other 
countr1es for evaluation 

1 Empoasca res1stance screening at CNPAF Brazil 

The screening for Empoasca res1staoce at CNPAF Bra?il is 
conducted 10 the f1eld under natural infestation Materials are tested 
1n three stages and super1or l1nes are used as parents In 1983 700 
lines (of wh1ch 352 were derived from CIAT) were tested at stage 1 A 
total of 102 were advanced to stage 2 the best of wh1ch are shown 1n 
Table 28 

The bean pod weevil Ap1on 

The follow1ng results were obta1oed by Central Amer1can bean 
scieot1sts working closely with CIAT based staff through the Central 
Amer1can ProJeCt s1nce the bean pod weev1l Ap1on godmani only occurs 
1n Central Amer1ca where it 1s the most 1mportdnt pest in farmers 
fields 
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Table 26 Yield under protected conditions and yield reduction under a 
moderate Empoasca kraemeri attack of 3-5 nymphs/leaf and 
heavy attack of 4-8 nymphs/leaf in sorne EMP lines and 
selections thereof 

Protected Y1eld loss 
Y1eld with E 

(kg/ha) Kraemeri 
(kg/ha) 

Entry Seed type Modera te Heavy Modera te Heavy 

EMP 86A Small cream 1518 3192 -12 2101 

EMP 86 Small dirty cream 1473 2768 548 1764 

EMP 81A Small cream 1768 3637 664 2130 

EMP 81 Small dirty cream 1147 3420 46 2080 

EMP 121A Small opaque black 1514 3128 300 2259 

EMP 1210 Small opaque black 1571 2805 552 2102 

EMP 121 Very small shiny black 1243 2188 528 1295 

EMP 84 Small opaque black 1640 3558 307 2124 

BAT 271 Small opaque black 2019 2838 655 1593 

Not s1gnificantly different at 5% leve! 
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Table 27 Yield without Empoasca kraemeri attack and yield reduction 

under a heavy attack (4-8 nymphs/leaf) in the best lines 

from part of the 6th and 7th cycles of recurrent crossing 

Code Seed type 

EMP 81 (check) small cream 
ER 8180-3 small cream 
ER 8227-5 small white 
ER 8191-1 medium small 
ER 8227-1 small red 
BAT 271 (check) small black 
ER 8191-24 medium small 
ER 8236-2 small cream 
ER 8168-2 small white 
BAT 41 (check) small red 

red 

red 

Yield 
without 
E kraemeria 
kg/ha 

1 541 
1 955 
1 716 
2 039 
1 977 
1 727 
2 205 
2 091 
1 949 
1 893 

a No significant differences at 57 level 

Yield loss 
with! b 
kraemeri 
kg/ha 

596a 
690a 
751a 
925ab 
962ab 
963ab 
1 003ab 
1 020ab 
1 087ab 
1 466b 

b Means followed by same letter not significantly different at 5% O OS 
level of the Duncan test 
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In ruatemala Ap,on tends to be a greater problem at the h1gher 
elevatlons but there are also lowland regions (400-1 000 msl) where 1t 
lS extremely damag1ng as 1n Jalpatagua Guatemala as well as 1n other 
Central Amcr1can s1tes such as Ahuachapan El Salvador and El Barro 
Hondura~ Th~ best known res1stancn ~ources are poorly adapted at these 
lower elev1t1ons but attempts are be1ng marlc to recover or develop 
res1stance through genet1r 1mprovement of useful genotypes 

The ma1n focus has been the Tnternat1onal Ap1on Nursery (VIA) for 
wh1ch selcrt1ons were ~ade for Ap1on res1stance from h1ghland mater1als 
at the experlNental stat1on of ICTA 1n Ch1maltengo Guatemala Several 
promising lines were 1dent1f1ed but the best ad>pted resistance sources 
for th1s reg1on were bush bean l1ne~ such as Amar1llo 154 and ruate 209 
wh1ch will be ut1l1zed as parents IP August 1983 500 access1ons of 
Mex1can orig1n from the CIAT germplasm bank were planted seek1ng new 
res1~tance sources The EP 82 wlth Central Amer1can or Mex1can gra1n 
types was screened 1dentifying 32 l1nes mer1t1ng further ~tudy 

However the maJn focus has been on the VIA (Table 29) In 1981 the 
results of Vl~ confirmed reported sources of res1stance 1dentified 
resistance 1n new l1nes and suggested an excellent correlat1on among 
results 1n different lowland test1ng s1tes From these results parents 
were selected for a cross1ng program 1n wh1ch sorne crosse& comb1ned 
poorly adapted res1stance sources w1th adaptcd genotypes to comb1ne 
sources of 1ntermediate res1stance seek1ng transgress1ve segregat1on 

In May 1983 these populat1ons were evaluated 1n 112 fam1lies and 
23 were selected on the bas1s of res1stance and sorne transgress1ve 
segregates for super1or res1stance were recovered Apparently sorne of 
the selections also have 1mproved adaptation representing a sign1f1cant 
advancement Furthermore several l1nes have nearly commerc1al gra1n 
colors for Central America (opaque black shiny black or sh1ny red) 

In add1tion to evaluations for resistancP stud1es have also been 
undertaken to improve the eff1ciency of data collect1on The evaluat1on 
procedure used by ICTA scient1sts has been simpl1f1ed fac1l1tating the 
e\aluat1on of larger numbers of l1nes Prev1ously evaluat1on of a 30 
pod sample took 15-20 minutes and now is done 1n seven m1nutes Fach 
evaluator is suppl1ed w1th a sheet of paper d1vided 1n squares markcd 
O 1 2 3 4 and 5 representing the number of ddmaged seeds/pod The 
evaluator opens the pods one by one observ1ng the number of damaged 
seeds and plac1ng each pod in its respect1ve class The only data wh1ch 
are recorded are number of pods in each class and the number of 
undamaged seed W1th these data the person respons1ble for the 
experiment can calculate the other informat1on of 1nterest (percentage 
of damaged seed percentage of d>maged pods etc ) 

The feas1b1l1ty of using a smaller sample size was also stud1ed to 
use percentage of damaged pods instead of percentage damaged seeds The 
use of checks in the planting design was evaluated stat1stically to 
1mpro\e the preclqion 1n the est1mation of res1stance 



60 

Tab1e 28 The 20 outstanding 1ines out of 700 tested for Empoasca 
resistant by CNPAF scient1sts Go1ania 1983 

Identification 

1 DRO 4679 
2 DRO 4706 
3 DRO 4708 
4 DRO 4704 
5 A 212 
6 DRO 4723 
7 DRO 4707 
8 PI 208769 X 
9 PI 298769 X 
10 DRO 4704 
11 BAT 1557 
12 A 211 

ICA Tui 
ICA Tui 

13 
14 
15 
16 
17 
18 
19 
20 

Jamapa X Carioca 
Cornell 49242 X Rico 23 
Jamapa X Roxao 
Roxao X Jamapa 
WIS 22 24 
BAT 76 
Jamapa X Carioca 
DRO 4694 

Susceptible check 
Goiania precoce 

Tolerant check 
Pori11o 70 

Nymphs/1eaf 

o 96 
1 70 
1 26 
1 33 
1 70 
1 93 
1 13 
2 23 
1 62 
1 40 
1 93 
3 56 
1 66 
1 13 
1 73 
1 26 
2 lO 
1 63 
1 73 
1 26 

2 02 

1 67 
* Damage score average of 3 observat1ons 

damage* 
score 

2 S 
2 o 
2 o 
2 o 
2 o 
2 3 
2 5 
2 o 
2 5 
2 3 
2 5 
2 o 
2 5 
2 3 
2 5 
1 5 
1 8 
2 o 
2 7S 
2 5 

Pods/ 
p1ant 

18 8 
14 9 
13 7S 
15 4 
13 2 
14 o 
13 2 
12 4 
13 5 
11 9 
14 7 
118 
11 3 
13 2 
10 9 
lO 1 
10 o 
118 
11 1 
13 4 

Yie1d 
kg/ha 

326 
283 
283 
277 
257 
253 
249 
241 
239 
236 
231 
227 
226 
224 
224 
223 
220 
219 
218 
217 

79 

6 o 89 
1= tolerant S highly susceptible 
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Table 29 Damage to selected lines of the International Apion 
Nursery at Monjas Guatemala 1983A 

1 DAMAGE 

G 03982 O O a* 

EMP 87 2 4 a 

APN 68 2 6 a 

Ll7-7 2 7 a 

APN 64 4 O a 

G 11506 4 3 a 

APN 18 4 6 a 

ICTA-TAMAZULAPA (check) 19 5 b 

* Means followed by same letter not significantly different at 5% level 
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The aforepoing results were presented 1n an Ap1on Workshop in 
Jutiapa Guatemala November 14 - lJ with the attendance of 
collaborators from Mexico Guatemala El Salvador Honduras Costa Rica 
Panama and CIAT 

Bruch1ds 

First-instar Acanthoscel1des obtectus larvae that were obligated 
to penetrate the seed coat of a resistant wild K_ vulgar1s (G 12891) 
and later passed to suscept1ble Diacol Cal1ma seed suffered no 
lengthening of their life cycle compared to larvae ma1ntained solely on 
D1acol Calima However when larvae had penetrated the Diacol Calima 
seedcoat and were transferred to G 12891 cotyledons they suffered a 
12 S day delay (387) 1n development indicating that at least 1n this 
access1on res1stance 1s located ent1rely 1n the cotyledons 

Res1stance was positively correlated to cooking t1me and the most 
resistant wild access1ons took four hours to cook compared w1th the 
susceptible Cal1ma wh1ch required 30 m1nutes 

Progress could be noted 1n increasing qeed s1ze reduced cooking 
t1me and maintain1ng resistance in F

3 
progeny of crosses between 

res1stant wild P vulgaris accessions and commerc1al grain types (Table 
30) 

An age specific life table qtudy was performed for A obtectus on 
Diacol Calima and res1stant C 12953 Mortal1ty occurred-earl1er on G 
12953 In the susceptible var1ety ovipos1tion began at 35 days and at 
56 days on the resistant line Egg laying was four times greater in 
Diacol-Calima as compared to G 12953 (Fig 3) 

Bean Fly (Ophiomyia phaseoli) 

The Bean fly does not occur 1n Latin America but 1s possibly the 
most universal produLtion problcm for beans in Africa Collaborative 
work with Tanzania and in Burundi 1ncluded screening advanced lines from 
CIAT for resistance to this pest Of these lines screened A 62 
consistently possessed improved resistance at all locat1ons 

BAT 93 A 30 and BAT 1252 also have sorne res1stance G 5478 
(Tara) showed a h1gh level of res1stance and was crossed with the 
resiqtant P coccineus access1on G 35023 as part of the Gembloux 
proJeCt Segregating lines were sent to AVRDC Taiwan and to Burundi 
for screening At Kisozi Burundi a number of plants were selected for 
resistance and fertility and the1r progeny are being selected there 
Res1stance 1n these mater1als may be related to the thick woody stem 
inherited from P coccineus 

A total of 10 crosses were made at CIAT in 1983 of which nine 
1nvolved G 5478 crossed with commerc1al Afr1can cultivars (e g Kabanima 
Jaune du Mosqo) These are being advanced in bulk to F4 befare being 
sent to Africa for selection and evaluat1on 
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Table 30 We1ght/lOO seeds cook1ng t1me and res1stance of seed to bruch1ds from FÍ plants 
crosses between resistant wild Phaseolus vulgaris accessions and commerc al 
gra1n types 

--
Cross lOO cooking No Life Dry wt Resistance b seed time adults cycle bruch1d class1f1cat1on 

a wt (min) emerged of bruchids adult 
(g) (days) (mg) 

BATl235 x 
G 12952 23 95 179(Z) 46 1 o I 

V7Q20 x 
G 128ql 15 75 O(A) -- -- R 

G 12722 X 

G 10019 9 158 72(A) 54 2 o R 

G 1449 x 
G 12952 14 86 60(A) 51 1 9 R 

Cahma (check) 45 56 251(Z) 37 1 S S 
Cahma (check) 45 56 87(A) 36 2 6 S 
G 1'952 (check) A 190 S(A) 63 1 6 R 

" (A) = Acanthocel1des obtectus (Z)= Zabrotes subfac1atus 
b R = resistant I = 1ntermediate S - suscept1ble 



TablL 31 The most drought tolerant l1nes 1n stage creen1n¡, (;> 25 

l1ne ) Januar /february drv season ~nd the1r reart1on to 

Macrophom1na phaseol1 on a me1sur1ng plant loss as an 1ndex 

of tolerance on a scale fron O (no p1ants 1ost) to 10 (100/ 

lost) 

t.HPY Y1e1d Crowth Color M 
(kg/ha) hablt phaseoll a 

BAT 85 1043 II Cream o 
BAT 477a 

83b 
1021 III Cream o 

San Cns¡¡obal 1014 lii P1nk o 
BAT 1298b 977 II P1nk o 8 
llAT 1393 913 I Cream 1 6 
A 300 b 8(,0 TJ rream o ? 

BAT 33 867 II Cream o 2 
BAT 1617~ 860 III Red o 
BAT 1592b 773 III Whlte o 1 
BAT 1400b 698 I-II Crea m o l 
BAT 137\ 695 TI Red o Q 

BAT 1449 690 II Red o 3 
BAT 1572~ 686 III Red o 4 
BAT 1532 658 li Red o 6 
A 38lc 644 II Coffee o 

X 202 
SD 234 
e v 116 

a Standard checks 
b Line from EP 82 



Table 32 

Fntry 

V 8025b 
BAT 85 

BAT 1289 
BAT 477 
A 55 
BAT 1210 
BAT 332 
BAT 125 
Negro Argel 
EMP 84 
A 54 
A 59c 

V 8017b 
BAT 125\ 
BAT 1198 
G 4454 
XAI\ 76 
A 195 
A 147 
e 4523 

X 
SD 
e v (!) 
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Performance of best l1nes access1ons and var1et1es 1n stage 2 
droupht screen1ng (72 l1ne~) for the January/February 1983 
season and the1r react1ons to Macrophom1na phaseol1 on a 
scale from O (no plants lost) to 10 (1007 lost) 

Stable 
a y1eld 

kg/ha 

1271 
1 256 

l 158 
l 156 
l 147 
l 135 
l 120 
l 072 

952 
945 
921 
920 

885 
860 
816 
788 
782 
748 
730 
714 

543 
345 

64 

Control 
yield 

1854 
2093 

2 oso 
2 006 
l 898 
l 919 
l 857 
l 655 
l 869 
l 737 
l 509 
l 780 

l 921 
l 776 
l 933 
l 392 
l 854 
l 270 
l 854 
l 392 

1711 
323 

19 

Y1eld Growth 
under habit 
stress 

839 IV 
707 II 

730 
592 
673 
660 
680 
544 
542 
416 
100 
377 

367 
372 
359 
479 
354 
452 
354 
479 

266 
211 

79 

III 
III 
Il 
II 
II 
II 
II 
II 
II 
II 

IV 
III 
III 
Il 
II 

I 
III 

I 

Color 

Black 
Cream 

Red 
Cream 
Black 
Cream 
Cream 
Cream 
Black 
Black 
Cream 

Coffee 

Black 
White 
White 
Black 
Cream 
Cream 
Cream 

Red 

_!:!__ b 
phaseoh 

o 
o 

o 
o 
o 
o 
o 2 
o 
o 
o 2 
o 
o 

o 
o 
o 3 
o 6 
o 
o 6 
o l 
o 

a Geometr1c mean of stress and control y1eld (in kg/ha) 
b New hnes 
e Cutoff at mean + 2 standard dev1ations 
d Cutoff at mean + l standard dev1ation 

e 

d 



Table 33 Performance of best l1nes 1n stage 2 drought screen1ng (72 
l1nes) for July/August dry season and the1r react1ons to 
Macrophomina on a scale from O (no plants lost) to (100/ 
lost) 

Entry Stable Control Yield Growth !f_b a peld yield under hab1t Color phaseoli 
kg/ha kg/ha stress 

BAT 85 566 1928 254 li Cream 1 7 
e 

A 54 477 1 723 260 II Cream 3 2 
A 496b 462 1 190 302 l White o 3 
BAT l393b 454 1 684 187 l Cream 3 3 
A 59 432 1 216 238 II Coffee 2 1 
A 487b 371 1 069 250 l Purple 1 o 
BAT 1400b 315 1 592 155 ll Cream 3 5 
BAT 1217 314 1 575 132 ll Red 3 9 

d 

BAT 1617b 292 1 734 156 l Red 4 7 
BAT 125 264 1 317 115 ll Cream 5 5 
G 5059 262 1 493 109 ll Cream 3 6 
BAT 1586b 255 1 446 80 l Cream 3 1 
A 195 251 1 189 148 l Cream 1 7 
G 4523 251 1 271 137 l Red 3 o 
BAT 1620b 244 1 315 135 l Purp1e 1 7 

X Q3 1 494 46 
SD 205 252 109 
e V (i) 221 17 238 

a Geometr1c mean of stress and control yie1d 
b New lines 
e Cutoff at mean +2 standard deviations 
d Cutoff at mean + 1 standard deviation 
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Nematodes 

F1eld screen1ng for res1stance to nematodes has not yet been 
undertaken 1n Colombia but w1th the collaborat1on of North Carol1na 
State Un1vers1ty germplasm has been screened for res1stance to 
Helo1dog}ne 1ncogn1ta and ~ Javanica 

Initiall) 39 bean cult1vars were screened and Alabama 1 (G 3736) 
P I 313709 (G 2587) P I 165426 (G 5740) Manoa Wonder (G 6278) and 
Car1oca (G 4017) had acceptable levels of res1stance to ~ 1ncogn1ta 
All cultivar~ were suscept1ble to M arenar1a Panamito Alabama 1 ICA 
Pijao and Talamanca were moderately res1~tant to ~ Javanica 

Bascd on these re~ults a set of 80 advanced lines and four 
segregat1ng populat1ons were selected from crosses 1nvolv1ng these 
parents and are undergo1ng further eva1uations In add1t1on 11 new 
crosses were made in 1983 to combine these resistance sources w1th 
useful a~ronomic types 
.23{.6(' 

T0lerance to Drought Streqs 

Screen1ng for drought to1erance at Pa1m1ra wa~ continued in the 
January/February and July/August dry per1ods of 1983 us1ng the two stage 
~y~tem described 1n the Bean Annual Report 1982 Canopy temperature 
data were taken but are not presented s1nce they prov1ded no add1t1onal 
information beyond that of the y1eld data 

Of the 225 entries 1n the stage 1 screening for January/February 
season the best are presented in Table 31 Among the best five were two 
pink seeded lines and a type I suggesting that 1t is possib1e to escape 
from the general pattern of creaM to black seeded type II~s and III s 
with vastly super1or drought tolerance The very high coeff1cient of 
variation reflects the fact that 47 of the 225 lines (21%) yielded less 
than 10 kg/ha These poor yields arP attributed primar1ly to 
infestation by Macrophomina phaseoli (Ashy Stem B1ight) Scor1ng plant 
los~ as an 1ndex of tolerance to ~ phaseoli 1nd1cated probable 
to1erance or res1stance in many lines 

Results of stage 2 screening for January/February appear in Table 
32 Of the 72 1ines accessions and varieties the only new entries of 
interest were two black seeded type IV s grown without support These 
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Nematodes 

Field screen1ng for resistance to nematodes has not yet been 
undertdiPn 1n Colombia but with the collaboration of North Carol1va 
State Univers1ty germplasm has been screened for resistance to 
Melo1dogyne 1ncogn1ta and ~ ¡avan1ca 

In1t1ally 39 bean cult1vars were screened and Alab~ma 1 (r 3736) 
P I 313709 (G 2587) P T 165426 (G 5740) Manoa Wonder (r 6278) and 
Car1oca (G 4017) had acceptable levels of res1stance to ~ 1ncogn1ta 
All cult1vars were susceptible to ~ arenar1a Panam1to Alabama 1 ICA 
P1¡ao and Talamanca were moderately res1stant to ~ ¡avan1ca 

Based on these results a set of 80 advanced lines and four 
segregat1ng populat1ons were selected from crosses 1nvolv1ng these 
parents and are undergo1ng further evaluations In add1t1on 11 new 
crosses were made 1n 1983 to combine these res1stance sources w1th 
usefu1 agronom1c types 

Toleravce to Drought Stress 

Screen1ng for drought toletance at Palm1ra was continued 1n the 
January/February and July/August dry periods of 1983 using the two stag~ 
syste~ descr1bed 1n the Bean Annual Report 1982 Canopy temperature 
data were taken but are not presented s1nce thev prov1ded no add1t1onal 
1nformat1on beyond that of the y1eld data 

Of the 225 entr1es in the stage 1 screen1ng for January/February 
season the best are presented 1n Table 31 Among the best five were two 
p1nk seeded l1nes and a type I suggest1ng that 1t 1s possible to escape 
from the general pattern of cream to black seeded type II s and III s 
w1th vastly super1or drought tolerance The very htgh coeff1c1ent of 
var1at1on reflects the fact that 47 of the 225 l1nes (2lk) yielded less 
than 10 kg/ha These poor yields are attributed pr1marily to 
1nfestation by Macrophom1na phaseoli (Ashy Stem Bltght) Scor1vg plant 
loss as an 1ndex of tolera~ce to ~ phaseoli ind1cated probable 
tolerance or resistance in many lines 

Results of stage 2 screen1ng for January/February appear 1n Table 
3 Of the 72 ltnes accesstons and varieties the only new entries of 
1nterest were two black seeded type IV s grown without support These 
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had been selected from stage 1 screen1ng of the EP 81 Type IV s are 
grown in areas where drought stres~ is problematic and the existence 
of tolerance in a type IV should prove useful in sorne areas of Mexico 
Central Amer1ca and the Andean zone ~ phaseoli was noted in the tr1al 
although the best l1nes seemed only sl1ghtly affected 

In stage 1 screening of the EP 82 during July/August M phaseoli 
reached an unprecedented level causing severe stand reductions Yield 
data were too variable to warrant analysis but d1str1bution of stand 
survival under the combined drought and Macrophomina stress are 
ind1cated in Figure 7 

Similar levels of Macrophomina infestat1on occurred in stage 2 
screening as indicated by scores for plant loss and the very low yields 
under stress (Table 33) Of the 72 entries the comparatively good 
performance of many type I s w1th d1fferent seed colors was striking 
and probably represents a case of d1sease escape through early maturity 
BAT 85 and to a lesser extent A 54 and A 59 mainta1ned their 
outstanding performance observed in previous trials suggest1ng they 
combine both drought and Macrophomina tolerance 

Although these data represent def1nite progress 1n drought 
screen1ng efforts the rate of advance could be incroased if various 
technical problems are overcome The 1ncidence of Macrophom1na has 
def1n1tely reached levels that make drought tolerance evaluat1ons 
diff1cult Consideration was given to the possibility of joint 
drought-Macrophomina screening but Macrophom1na does not appear to be 
widely enough distr1buted to JUstify such an effort S1nce 1978 all 
drought tr1als have been sown in a s1ngle field a practice favoring 
bu1ldup of Macrophom1na The obvious first step to reduce Macrophomina 
pressure is to follow a program of field and crop rotation 

In general levels of applied drought stress have increased over 
subsequent trials Th1s has allowed the program to identify materials 
with tolerances much greater than originally thought possible but has 
meant that comparab1lity of results from one trial to another has 
suffered Nevertheless a comparison of yields of l1nes common to 
var1ous trials (Table 34) ind1cates that there has been sorne level of 
consistency part1cularly among outstanding cream colored lines such as 
A 54 BAT 85 BAT 125 and G 5059 (Mulatinho) This consistency across 
seasons may mean that tolerance will be stable over different climat1c 
regimes 
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Although l1ne~ from var1ous EP s and other sources have shown 
unexpectedly h1gh levels of tolerance simply evaluat1ng ex1sting l1nes 
is less efficient than breeding for increased level~ of tolerance To 
evaluate the possib1lity of using canopy temperature different1al as a 
screen1ng criter1on in segregat1ng populat1ons F

4 
plants from four 

crosses were grouped into four categor1es accord1ng to the frequency 
that ind1vidual plants showed low temperature differentials (us1ng 
canopy of G 5059 to determine the reference temperature) Yields of the 
F~ populations under drought stres~ showed s1gncficant d1fferences for 
ylelds between temperature categories but overall y1eld 1ncrease was 
only 12r which is a level too low to JUStify rout1ne use of this 
screen1ng system Future studies will look for alternative select1on 
criteria with emphas1s on root morphology 

Limited or poorly distr1buted ra1nfall is a constant threat 1n 
many parts of Central America and one of the most d1fficult l1m1tat1ons 
of bean product1on Earliness has frequently been cited as an escape 
mechan1sm to avoid drought at the end of the growth cycle so that the 
Central American proJect planned a drought experiment which was 
conducted 1n Guatemala to determine if earliness was advantagous when 
drought occurred at the end of the growth cycle 

F1ve genotypes were selected represent1ng a range of maturity 
ICTA-Tamazulapa (1ntermediate maturity) CENTA-Izalco and Rabia de Cato 
(early flowering and early to maturing) Revoluc1on 79 (1ntermed1ate to 
flower but early maturing and w1th an extended flower1ng period) 
Drought was appl1ed by cutt1ng 1rrigat1ons at 35 42 49 and 56 days after 
plant1ng An absolute check rece1ved 1rrigat1on throughout the growth 
cycle Almost all ava1lable moisture was suppl1ed by 1rrigation 

In percentage y1eld reduction all variet1es lost about 50/ when 
the lowest y1eld1ng treatment was compared w1th the highest for each 
var1ety In no treatment did the yield of ICTA-Tamazulapa (the 
1ntermed1ate var1ety) fall below tPat of the earlv variet1es In 
conclus1on th1s exper1ment d1d not demonstrate an advantage of early 
var1eties w1th respect to drought It is poss1ble that the extended 
vegetat1ve period of later var1eties permits better root development 
wh1ch 1n turn offers a better degree of drought tolerance thus 
compens~t1ng for late maturity 

Drought tolerance screen1ng at CNPAF Bra•il 

Drought screening us1ng on-l1ne source spr1nklers was carr1ed out 
in the dry season at the CNPAF Capivara station Beans were planted 1n 
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Table 34 Compar1son of stress y1elds (kg/ha) of selected lines common 
to at least three drought trials 

T r 1 a 1 

Entry 
8101 8214 8223 8304 Ha bit 

Cream 
1 917b -- 2978 2608 A 54 2 407 li 

BAT 85 2 2038 2 3218 7078 254 8 
li 

BAT 125 1 762 2 2llb 544b llSb II 
G 5059 2 6458 1 754b 418b 109b li 
BAT 477 1 71\ 2 186 5928 

59 III 
BAT 332 1 990 2 6658 6808 37 II 
BAT 1210 2 004b 6608 29 li 
A 147 1 728 1 286 354 26 Ill 
BAC 76 

938b 
1 500 406 14 II 

A 170 1 1 700b 377 9 II 
BAT 336 1 962b 2 008 186 o II 
A 97 2 1728 1 906 340 o II 

Black 
948b Negro Argel l. 1 920 542 46 TI 

EMP 92 
1 85~b 

1 968 250 45 II 
BAT 266 1 169 301 28 TI 
A SS 1 422 6738 15 li 
EMP 84 1 816 384 11 II 
BAT 798 2 1798 1 925 233 o III 
!CA-TUI 2 1848 1 756 391 o II 

Red 
479b 137b !CA L-17 1 675b 1 541 I 

BAT 258 1 976 1 74~ 300 32 II 
EMP lOS 2 165 211 26 II 
BAT 1289 1 559 7308 o Ill 

White 
BAT 1280 1 793 265 73 Ill 
BAT 1257 1 764 509 71 Ill 
BAT 1282 1 230 263 o III 

Yellow 
EMP 110 1 809 250 72 II 

Coffee 
BAT 805 1 9908 1 631 233 6 II 

X Drought 1 456 1 450 266 45 
X Control 2 608 2 812 1711 1 494 
No l1nes tested 169 72 72 72 

a Lines yield1ng 1n top 107 
b L1nes yie1d1ng in top 20/ 
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Tab1e 35 The outstanding entr1es for drought to1erance tested under 
an One 11ne spr1nkler system by CNPAF scient1sts dur1ng the 1981 
dry season 

Ident1f1cat1on Y1e1ds of stress Y1e1d of non Coef1c1ent 
p1ot stress p1ot of 
kg/ha kg/ha regression 

CNF 154 512 2 019 8 27 

BAT 117 502 2 206 9 28 

BAT 477 443 1 362 5 08 

CNF 158 428 1 981 8 52 

CNF 152 427 1 854 7 72 

CNF 123 399 1 245 4 81 

BAT 70 387 1 157 4 33 

CNF 151 387 1 765 7 53 

CNF 156 375 1 636 6 84 

BAT 85 370 1 407 5 54 

CNF 155 349 1 241 5 04 

CNF 163 335 1 556 6 57 

BAT 148 332 1 102 4 32 

CNF 149 325 1 161 4 66 

BAT 270 319 1 708 7 65 

Average exper1menta1 

yield (84 1ines) 241 1 015 
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Tolerance to Ac1d Soils 

It is evident •rom Tables 36 and 37 that low levels of tolerance to 
so1ls with low P level and/or high Al content have been incorporated 
into lines w1th different commercial grain types and sizes With the 
exception of line A 283 wh1ch 15 the Car1oca seed type none was equal 
to or better than the var1ety wh1ch has proved to be tolerant (Carioca) 
and wh1ch is extens1vely cult1vated in Braz1l Th1s may be due 
partially to incons1stency 1n the screen1ng methodology from one 
semester to another and due to the fact that the hybrid populations were 
not evaluated under stress conditions from the start 

Part of the evaluation of advanced bean lines corresponding to the 
f1nal phase (III) test1ng for tolerance to so1l conditions having low P 
and h1gh concentrations of Al and/or Mn at CIAT-Quilichao is presented 
in Table~ 36 and 37 respect1vely 

The evaluat1ons were done under P stress conditions w1th 
appl1cations of 60 kg/ha of P 0

5 
and the equivalent of 2 t/ha of 

CaC03 alum1num stress with t~e equ1valent of 1 t/ha of Caco
3 

plus 
200 Rg/ha of P

2
o

5 
and without stress with the appl1cation of the 

equ1valent of St7ha of caco
3 

plus 300 kg/ha of P2o
5 

The 
treatments were distr1buterl 1n block~ w1th three replications 
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Tab1e 36 Average yie1d 1n kg/ha of outstand1ng bean l1ne~ under 1ow P 
soi1 cond1tions in CIAT-Qu11ichao for wh1ch Car1oca was the 
to1erant check and ICA P1Jao was the suscept1b1e check 

Identificanon W1thout stress Phosphorus stress D1fference 
(kg) 

A 283 2 298 1 121 1 177 

A 358 1 993 990 1 003 

A 257 1 930 975 955 

BAT 1500 2 046 970 1 076 

A 336 2 041 954 1 087 

A 444 1 961 825 1 136 

A371 2 023 823 1 200 

Cario ca (G 4017) 2 262 958 1 304 

ICA PiJao (G 4525) 1 922 741 1 181 

a To1erant check 

b Su~ceptible check 
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Table 37 Average y1eld in kg/ha of outstand1ng bean lines under high 
Al and Mg soil conditions in CIAT-Quilichao for which Carioca 
was the tolerant check and ICA P1Jao was the susceptible 
check 

Identification Without stress 

A 283 2 298 

BAT 1500 2 046 

A 358 1 993 

A 254 1 699 

Carioca 80 1 614 

A 288 1 473 

Carioca (G 4017) a 2 262 

ICA Pijao (G 452S)b 1 922 

a Tolerant check 

b Susceptible check 

Al stress 

1 254 

1 208 

1 oso 
934 

924 

898 

869 

723 

Difference 

(kg) 

1 044 

838 

943 

765 

690 

575 

1 393 

1 199 



Table 38 Percent F1 heterosls above mldparent (above diagonal) and above hlgh parent 
(below diagonal) for yield at two locations Percent heterosis at Palmira is the first number ln 
each column Popayan the second and percent heterosis above mid and high parent is calculated as 
(F1-MP)* 100/MP and (F1-HP) *100/HP respectlve1y 

Growth 
ha bu 

* Cultlvar A 132 A 476 BAT 1222 A 359 XAN 122 A 457 A 231 Toche 400 A 375 

** ** ** ** ** 
I A 132 20 9 47 7 76 9* 90 2 28 3* 101 8* 100 S* 132 3 

28 o 25 4 67 4* 74 4* 70 S* 68 3 115 S** 58 1** 
I A 476 -o 6 25 1 34 8 53 9 44 6 28 6 60 9** 84 2 

8 4 17 1 13 2 55 9 58 3 85 9** 173 S 46 S 

* ** ** * I XAN 122 18 4 18 4 43 1 -11 9 43 6* 111 2** 128 9* 38 1 
12 5 6 2 35 1 54 4 70 9 76 S 141 7 29 9 

* ** ** ** 
II A 359 34 2 18 S 18 S 68 2 42 8* 44 8 22 S 4 6 

12 9 -21 9 -17 8 3 7 41 o 26 9 42 9 6 2 

** * * ** ** * ** 
TI XAN 1L 57 9 46 2 -30 7 48 o 53 4* 91 8** 46 3* 87 1** 

60 o 20 7 18 4 -28 9 69 9 lOO 7 109 S 83 2 

** * * ** 
II A 457 -5 1 21 1 19 4 37 4 38 4 29 7** 26 1 69 3 

25 1 24 8 25 6 11 9 29 o 49 1 -13 8 39 9 

** ** ** ** 18 8 83 O** ITI A 231 58 9 10 9 102 9 41 7 66 o** 4 3 
7 1 27 6 9 4 14 9 61 9 33 4 47 6 29 1 

** ** ** * ** III Toche 400 54 9 54 7** 112 4 6 6 37 8 1 9 51 S 32 8* 
81 6 146 2 78 o -8 3 45 S -37 8 9 2 74 2 

** 52 ** * ** ** III A 375 95 1 38 o -o 1 SS 2* 64 7 -5 7 24 9 
19 2 14 2 -8 3 -9 1 44 o 73 9 16 o 46 4 

** *Data lS presented as percentages however symbols represent slgnlficant dlfferences between F1 and 
midparent or F

1 
and high parent means at 01 and 05 levels respectlvely 



Table 39 

77 

Mean squares from a 9x9 dla1lel analys1s of F
1 generat1on in dry beans grown at two locat1ons 

1n Colomb1a 

~ 
Yield comFonents 

Weight7~eed d f Y1eld Pods/M Seeds/Pod 

Locat1on 1 789 269 3* 318 102 6* 13 822** o 0548** 
Replication/Loc 2 
Crosses (C) 35 
GCA 8 45 513 4** 49 253 3** 6 864** o 0755** 
SCA 7 9 955 5** 6 641 8 201 o 0018** 
C X L 35 

GCA x Location 8 4 882 6 3 20l ) ( 1 (1 GC25** 
SCA x Location 27 5 651 ** 2 652 7* 98 o 0006* 

Pooled error 70 2 648 8 1 371 4 o 151 o 0003 

*** Signif1cant at O 05 and O 01 levels respectively 

Architectural traits 

Branches Nades Nades Nades Main Stem Ma1n stem 
plant Branch Plant Ma1n stem length Interno length 

84 921* 84 732* 9623 1* 13 242 27454 6** 152 38 

2 061** 6 926** 226 S** 42 72** 1312 4** 7 45** 
o 994** 4 662** 129 9** 5 44** 332 1** 1 08** 

1 306** 4 571** 176 2** 4 07** 299 2* o 74 
o 538 1 164 26 8 2 16** 278 5** o 71 

o 360 1 002 24 84 1 178 133 3 o 44 
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Plant Arch1tecture and Yield 

To better understand architectural and y1eld character1stics 
further studies were conducted in 1983 

Three small (Less than 25 g) medium ( 26 to 40 g) and/or large 
{greater than 40 g) seeded l1nes from each of three bush bean types (I 
II and III) were d1allel crossed to obta1n a complete set of 72 crosses 
F1 and F

2 
generations were evaluated 1n separate consecut1ve seasons 

at two locat1ons - Palm1ra and Popayan in Colombia S1gn1f1cant 
rec1procal differences between F

1 
hybr1ds were detected for 

we1ght/seed and branches/plant All tra1ts stud1ed showed s1gn1f1cant 
F

1 
heteros1s over the midparent Y1eld heterosis of the F

1 
over the 

h1gh parent averaged 35 9 % in Palm1ra and 22 5 1 1n Popayan and 
heterosis values tended to increase in crosses between parents of 
1ncreas1ngly divergent growth hab1ts (Table 38) 

In both the F1 (Table 39) and F (Table 41) d1allel analyses 
and for all architectural tra1ts 1n the F

1 
analyses general combin1ng 

ab1l1ty (GCA) was more 1mportant than spec1f1c for y1eld and yield 
components In both the F

1 
and F

2 
d1allel analysis the same parents 

A 375 and A 457 were 1dent1f1ed as hav1ng the largest pos1t1ve general 
combin1ng ab1l1ty effects for both y1eld and weight/seed Determinate 
type I parents tended to have positive GCA effects for branches/plant 
and negative GCA effects for the rema1n1ng arch1tectural traits 1n 
e1ther one or both locat1ons whereas the oppos1te was true for the 
indeterminate lines (types II and III) (Table 40) 

Among y1eld com~onents we1ght/seed was negat1vely correlated with 
Seeds/Pod and Pods/m

2 
and no associat1on was observed between 

Seeds/Pod a2d Pods/m (Table 42) Y1eld was pos1t1vely correlated 
with pods/m seeds/pod and all arch1tectural tra1ts except 
branches/plant In contrast we1ght/seed was negat1vely correlated w1th 
yield number of nodes/branch nodes/plant and nades on the main stem 
and pos1t1vely correlated w1th ma1n stem 1nternode length and ma1n stem 
length 

The predom1nance of add1t1ve gene act1on for all tra1ts suggest 
that selection should be effect1ve 1n 1ncreas1ng yield and 1n changing 
the levels of express1on of y1eld and arch1tPctural co~ponents 
Moreover the est1mat1on of GCA 1dent1f1ed at least one and often 
several parents w~th signif1cant pos1tive values of one or more 
desirable tra1ts 
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An 1mpl1clt objective of th1s study was the possible 1dent1f1cation 
of arch1tectural tra1ts wh1ch n1ght prove useful as ind1rect select1on 
cr1ter1a for the s1multaneous 1mprovement of y1eld and seed s1ze in bush 
beans All arch1tectural traits ehcept branches/plant had moderare to 
large pos1t1ve phenotyp1c and genotyp1c correlat1ons w1th y1eld per se 
and severa] could preve useful as 1nd1rect select1on cr1ter1a 

However only two arch1tectural tr,lts ma1n stem length and ma1n 
stem 1nternode length had either zero or po~1t1ve correlat1ons w1th 
both of the des1red commerc1al atributes- y1eld and we1ght/seed The 
1mpl1cat1on~ are that both y1eld and we1ght/seed could be 1ncreased 
1nd1rectly by select1on for 1ncreased ma1n stem and 1nternode length 
The assoc1,t1on between the commercial seed 'ttr1butes and these 
arch1tectural traits 1s cons1stent w1th the results of the d1allel 
analy~es the two parents 1dent f1ed as hav1ng the larbest pos1tive GCA 
effects for both y1eld and we1ght/seed A 375 and A 457 also tended to 
have pos1t1ve GCA effects for main stem length and ma1n stem 1nternode 
length and negat1ve or zero GCA effects for the rema1n1ng arch1tectural 
tra1ts 1n e1ther one or bolh locat1ons Therefore it could very well 
be that the underly1ng cause of why med1um and large seeded forms are 
often outy1elded by the1r small ~ceded counterparts 1s that they are 
character1zed by reduced ma1n stem 1nternode length and that only 1n 
tall (over 1 5m) cl1mb1ng beans have equally h1gh yield1ng genotypes of 
all seed s1zes small med1um and large evolved 1n nature 

D1rect select1on for 1ncreased ma1n stem length and main stern 
1nternode length may however pose a problem as an excess1vely viney 
plant type may result (s1m1lar to that of tvpe IV 1ndeterm1nate 
cl1mb1ng beans) wh1ch would be poorly adaptcd to monoculture w1thout 
art1f1c1al support and to mechan1c'l harvest1ng In add1t1on the 
prostrate nature of such a plant type 1n monoculture would aggravate the 
problem of d1seases seed qual1t) etc because of the closed canopy 
and greater opportun1ty for pod contact w1th so1l pathogens Thus 1t 
appears that sorne degree of comprom1se between the des1red seed 
attr1butes and arch1tectural ddaptatlon to spec1f1c cropp1ng systems 
should be acknowledged The quest1on then fac1ng a breeder who is 
select1ng for adaptat1on to a spec1f1c cropp1ng system 1s the relat1ve 
1mportance of arch1tectural d1splay compared to commerc1al seed 
attr1butes and the relat1ve eff1c1ency of d1rect vs 1ndirect selectioP 
cr1ter1a 

Select1on 1nd1ces could be constructcd to s1multaneously sh1ft the 
levels of expression of des1rable architectural tra1ts to the1r opt1mum 
value for max1mum express1on of y1eld and seed S17e However the1r 
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An implicit object1ve of this study was the possible 1dentificat1on 
of architectural traits wh1ch m1ght prove useful as indirect select1on 
cr1teria for the simultaneous 1mprovement of yield and seed size 1n bush 
beans All architectural traits except branches/plant had moderate to 
large positive phenotypic and genotypic correlations with y1eld per se 
and several could prove useful as indirect select1on criteria 

However only two architectural traits main stem length and ma1n 
stem 1nternode length had either zero or positive correlati®ns with 
both of the desired commerc1al atributes- yield and weight/seed The 
1mplications are that both y1eld and weight/seed could be increased 
1ndirectly by select1on for increased main stem and internode length 
The assoc1ation between the commercial seed attributes and these 
architectural traits is consistent with the results of the d1allel 
analyses the two parents identified as hav1ng the largest positive GCA 
effects for both yield and weight/seed A 375 and A 457 also tended to 
have positive GCA effects for main stem length and main stem 1nternode 
length and negat1ve or zero GCA effects for the remain1ng arch1tectural 
traits in e1ther one or both locations Therefore it could very well 
be that the underlying cause of why medium and large seeded forros are 
often outyielded by their small seeded counterparts 1s that they are 
characterized by reduced main stem internode length and that only 1n 
tall (over l 5m) climb1ng beans have equally high yielding genotypes of 
all seed sizes small medium and large evolved in nature 

D1rect selection for increased main stem length and main stem 
internode length may however pose a problem as an excessively viney 
plant type may result (s1milar to that of type IV 1ndeterminate 
cl1mb1ng beans) wh1ch would be poorly adapted to monoculture without 
artificial support and to mechanical harvesting In addition the 
prostrate nature of such a plant type 1n monoculture would aggravate the 
problem of d1seases seed quality etc because of the closed canopy 
and greater opportunity for pod contact with soil pathogens Thus it 
appears that sorne degree of comprom1se between the des1red seed 
attributes and arch1tectural adaptation to specific cropping systems 
should be acknowledged The quest1on then facing a breeder who is 
selecting for adaptat1on to a specific cropping system is the relat1ve 
1mportance of architectural d1splav compared to commerc1al seed 
attr1butes and the relative efficiency of direct vs indirect select1on 
criteria 

Select1on 1ndices could be constructed to s1multaneously shift the 
levels of expression of desirable architectural traits to their optimum 
value for maximum expression of yield and seed size However their 
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effect1veness could not be known at the moment and the time and 
resources necessary for appl1cation of such 1ndex in the field may preve 
proh1b1t1ve A simplPr alternat1ve to the construction of indices m1ght 
be to simultaneously select for yield and seed weight within 
morphologically heterogeneous hybrid populat1ons and lim1t selection 
for architectural character1~tics only to those necessary for general 
adaptation to specific cropp1ng ~ystems or environments Since primary 
selection would be for yield and weight/seed unselected but genetically 
correlated architectural traits would be expected to gradually move 
toward opt1mum values for maximum expression of yield and weight/seed 



Tab le 40 General comb>n>ng ab>l>t) (GCA) effects of nlne purents of hertn varletles u"ed ln F
1 

dlallel analvses 
>n two lccat>ons >r P~lmlra (Pal\ Colomb1a and Popayan (Pop) 

Yleld 

SPed
0 

2 Seeds/pod We>ght/seed Growt Poas/m 
Parent haba a slze Pal Pop Pal Pop Pal Pop Pal Por 

A 13? l S -24 8 -50 4 11 2 -16 4 -o 23 -o 18 -0 OJR -o 039 
A 476 l H - 7 7 9 -59 9 -13 3 -34 4 -o 26 -o 37 -0 006 o 005 
BAT 122~ l 1 -29 4 -36 3 -32 2 -30 ? -o 59 -o 7' o 061 o 093 
A 359 Il S 2 1 fíO 7 19 1 56 2 o 7l o 64 -e o61 -o os2 
XAN 122 TI H -20 8 -26 4 q 4 -4 o -o 61 -0 6 -o oz4 o 045 
A 457 ll L 9 o 24 6 -56 3 -31 7 o 44 o 70 o 042 o 0?8 
A 231 lll S 48 o 84 3 94 9 86 6 o 28 o 58 -0 077 -o 088 
Toche 400 Ill M -6 9 -35 2 -26 8 -33 2 o 19 -0 11 o 006 o 020 
A 375 lll 1 29 9 38 3 -6 o 1 7 o 07 o 11 O 01R o 020 
Standard error 
of GCA effect 14 5 11 2 10 4 8 2 o 05 o 13 o 003 o 005 

Mean performance 
of parents 2fifi 6 171 9 214 7 153 7 4 12 3 38 o 327 o 159 

a I = determlnate II = lndeterm>nate erect and III = lndeterm>nate prostrate 

b S = 26 g M = 26 to 40 g and L = C 4f 

(Conunued) 



Table 40 Cont1nuated 

Arch1tectural Traits 
Branches/plant Nodes/branch l\odes/]2lant Nades on Main Ma1n stem Ha1n c:;tem 1nternode 

S tero Ler!;\th Length 
Pal Pop Pal Pop Pal Pop Pal Pop Pal Pop Pal Pop 

o 38 o 07 -o 26 -o 78 2 o -2 2 2 o -o s S 6 -5 8 - 047 -o 68 
o 73 -o 12 o 13 -o 79 3 S -4 4 -0 7 -o 9 -11 o -12 9 -o 6( -o 92 
o 47 o 27 -1 32 -o 21 -6 8 -1 S -2 o -1 9 -9 4 -1 2 O OP o 38 

-0 30 -o 21 -o 4o o 71 -3 4 2 4 -0 1 o 7 -2 S -0 8 -0 03 -o 22 
-0 09 -0 30 o 42 o 10 1 2 -2 4 -o 8 -1 S -1 o -0 7 o 33 o 39 
-o 61 -o 18 -o 01 -o 29 -3 7 -1 9 -o 1 o o 6 3 8 6 o 57 o 71 
-o 28 -o 16 o 70 o 59 4 2 S 3 2 o 2 1 4 S 4 2 o 41 -0 15 
-0 03 o 35 1 13 o 26 S 9 2 2 -0 3 -o 4 -o s -6 9 o 13 -0 42 
-o 26 -o 02 -0 39 o 41 -2 9 2 S -0 1 1 3 S 8 15 6 o 45 o 92 

o 14 o 16 o 26 o 24 1 4 1 o o 3 o 3 3 3 2 S o 18 o 16 

S 65 3 07 4 90 4 79 37 S 25 8 11 4 10 8 56 7 32 1 4 84 2 89 



Table 41 Mean squares and GCA effects from a 9x9 diallel analysis of an F2 generation of dry beans 
grown at two locations Palmira (Pal) and Popayan (Pop) in Colombia 

Source 

Crosses 
GCA 
SCA 

Error 

d f 

35 
8 

27 
70 

Yield 
Pal Pop 

8936 9** 
973 o 
485 8 

28997 O** 
3362 7 
2723 S 

Pods/m2 

Pal Pop 

2769 3** 
586 S 
285 4 

18133 26** 
1643 8 
1398 2 

Parent o GCA effects 

A 132 
A 476 
BAT 122 
A359 
XAN 122 
A 457 
A 231 
Toche 400 
A 375 

Standard error of 
GCA effect 

Hean performance of 
parents 

glill 
-15 6 
-26 1 
-12 3 

8 S 
-21 2 

34 9 
-2 4 
16 l 
18 1 

4 S 

187 2 

-56 3 
-47 S 

o 7 
48 8 

-28 6 
7 S 

29 7 
8 l 

37 S 

10 7 

168 o 

** S1gn1f1cant at O 01 level of the Duncan test 

7 S 
-2 6 
-8 8 
15 7 

-11 2 
-17 2 

13 8 
-3 6 

6 6 

4 S 

146 7 

-26 o 
-27 S 
-13 9 

41 6 
-14 4 
-22 6 

48 8 
-6 3 
20 3 

7 7 

169 7 

No 

Seeds/pod 
Pal Pop 

2 656** 
o 258 
o 203 

-o 31 
-0 44 
-o s1 
o 47 

-o 45 
o 40 
o 36 
o 32 
o 14 

o 09 

3 75 

4 098** 
o 463 
o 458 

-0 29 
-o 38 
-o 16 
o 74 

-o 67 
o 34 
o 25 
o 31 

-0 14 

o 14 

.) 21 

Weight/seed 
Pal Pop 

o 0288** 
o 0014 
o 0012 

-0 014 
-0 004 
o 046 

-o 048 
o 019 
o 052 

-o 057 
o 001 
o 005 

o 007 

o 308 

g 

o os 77** 
o 0043 
o 00231 

-o 039 
o 018 
o 045 

-0 075 
o 051 
o 055 

-o 079 
o 002 
o 025 

o o 11 

o 387 



Table 42 Phenotypic (above diagonal) and genotypic (below diagonal) correlations among y1eld yield 
components and architectural traits in F progeny from a nine parent diallel of dry beans 
grown in Colomb1a for wh1ch the correlatlons are based on F

1 
family means over two locat1ons 

Yield ComEonents Architectural traits 
Yield P~ds/ Seeds/ Weight/ Branches/ Nodes/ Nodes/ Nodes on Main Ma1n 

m pod seed plant branch plant main stem stem 
stem length internode 
(NMS) (MSL) length 

(MSIL) 

Yield 77** 57** - 39* - 24 56** 54** 55** 67** 43** 

Pods/M 2 75 ?S - 67** 08 45** 60** 52** 36** 04 

Seed/pod 68 30 - 56** - 54** 33* 21 62** 4?** 06 

We1ght/seed - 48 - 76 - 56 03 - 19 - 34* - 59** - os 41* 
** Branches/plant - Sfi 01 - 87 04 - 42 02 - 39 - 42** - 27 

Nodes/branch 64 49 44 - 27 - 67 86** 53** 50** 27 

Nodes/plant 'i6 67 26 - 45 - 31 90 60** 44** 09 

NMS 66 57 70 - 66 - 78 65 67 63** - 02 

MSJ 1 01 47 60 - 07 - 91 fi8 61 44 75** 

MSIL 50 00 04 52 - 49 28 - 20 - 068 

** * Phenotvpic correlations sign1ficantlv rl1fferent at 01 and 05 levels respectively of the Duncan Test 
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Increased Nitrogen Fixation 

A large number of hybr1d populations from an extensive array of 
parents were evaluated in the 1982B and 1983A seasons Unrepl1cated 
y1eld est1mates as well as gra1n type growth hab1t disease react1on 
and nitrogen f1xat1on (acetylene reduct1on) were used to character1ze 6S 
early generat1on famil1es and several advanced materials The best 
l1nes were selected for the VEF 83 nursery and were coded RIZ 19 RIZ 
20 RIZ 23 y RIZ 13 

During the 1983A grow1ng season 47 early generat1on fam1l1es and 
28 advanced l1nes were evaluated 1n replicated yield trials where gra1n 
type plant growth hab1t matur1ty vegetative vigor reproduct1ve 
score yield d1sease react1on n1trogen fixat1on (acetylene reduct1on 
and nodule dry we1ght) and root and qhoot dry we1ght were cons1dered 
Sorne of the outstand1ng entr1es along w1th the outstand1ng check 
var1et1es are l1sted 1n Table 43a W1th Rh1zob1um-1noculat1on marg1nal 
phosphorous and reduced chemical protection these entr1es showed 
1mproved performance as compared to the check var1et1es and to earl1er 
selections They were coded for the 1984 VEF 

However recent acetylene reduct1on est1mates of n1trogen f1xation 
have shown very large CV s tend1ng to b1as the select1on in favor of 
y1eld breeding 1n a mult1ple-stress env1ronment As a result 
n1trogen-f1x1ng ab1l1ty is currently est1mated on the basis of comb1ned 
data from acetylene reduct1on shoot and nodule dry we1ghq (two 
repl1rat1ons 1n Popayan and one 1n Qu1l1chao) and percen~e n1trogen 
10 root and shoot tissues Furthermore a visual scor1ng system 
(modif1ed from Rosas 1983) is used to est1mate nodulat1on Thus the 
breed1ng and select1on management has been mod1f1ed to 1nclude select1on 
for adaptation and bean n1trogen fixat1on us1ng both f1eld and 
glasshouse fac1l1ties to provide compl1mentary data 

Low pH so1ls somet1meq contain toxic levels of Al and Mn stress1ng 
both the host genotype and the Rh1zob1um strain and result1ng 1n 
reduced fixat1on and low y1eld Further the eff1c1ency of 1nfection 
dependq 1n part on the compat1b1lity of host and Rh1zob1um genotypes 
Cons1der1ng the vast areas character1zed by low pH so1ls 1t 1s 
1mportant to select bean var1et1es and Rh1zob1um stra1nq wh1ch prosper 
under these cond1t1ons Th1rty-two prom1s1ng select1ons from the EP82 
nursery and a number of RIZ l1nes were mainta1ned at pH S S 1n sand 
culture and 1noculated w1th a m1xture of Rhizobium stra1ns CIAT 632 
(non-tolerant) and tolerant CIAT mutant 2S4S (from CIAT stra1n 899) 
D1fferences in the tolerance of var1et1es and the d1fferential surv1val 
of Rhizob1um strains on bean genotypes are apparent 1n the results of 
Table 43b 
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Table 43a of 86 famil1es and 
and general 

' 

Sorne outstanding entries among the group 
advanced lines evaluated for N2 f1xation 
adaption in 1983 A as comparen with the 
earl1er cycles of select1on 

best local checks from 

RANKING¡ 

Ident1f1cat1on Color PSNP2 PSRP3 PSPA4 ACT5 PSG6 

RH 9320-1-4-cm (16B) Mulat1nho 5/29 3/29 9/29 5/29 10/25 
RH 9320-1-3-cm (20B) Mulat1nho 7/29 2/29 13/29 3/29 8/29 
RH 9305-1-2-cm (20C) Cream 10/29 5/29 3/29 2/29 7/29 
RH 9337-1-m (16C) Black 2/28 1/28 2/28 7/28 2/28 
RH 9281-cm-6-cm (lOB) Black 7/28 6/28 7/28 4/28 1/28 
BAT 1493 Red 2/39 5/39 5/39 2/39 14/39 

Checks 

RIZ 21 Red mottled 5/39 6/39 6/39 3/39 4/39 
BAT 76 Black 14/39 10/39 17/39 15/39 2/39 

Results are reported as rank order w1thin that particular trial 
Nodule dry weight 
Root dry weight 
Shoot dry we1ght 
N? ase act1v1ty (u moles c7H4 per plant per hr ) 
Seed we1ght 



a F1gure 4 Recurrent select1on and 1nterrnat1ng scherne ernployed by CIAT 
to 1ncrease levels of b1olog1cal n1trogen f1xat1on 1n h1gh 
y1eld1ng genotypes 

F
3 

farn1l1es progeny-tested in Popayan 
(cond1t1ons 1dent1cal to F

2
) and 1n 

Palrnira for broad adaptation 

}
2 

f1eld evaluat1on 1n Popayan 
low N

2 
marg1nal P and l1m1ted 

protect1on 1noculated ~1ngle 

plant select1ons 

F
1 

GLnerat1on advance 1n 
Palm1ra-no select1on 

Bulk harvest of el1te farn1l1es 
un1forrn for plant type gra1n 
type and matur1ty 

Repl1cated y1eld trials 1n 
Popayan {rneasure nodulat1on 
acetylene reduct1on and y1eld) 
plus non-repl1cated plots 1n 
Palmira( adaptat1on) and 
Santander {Compare low N and 
added N to score for adaptat1on 
and N

2 
f1xat1on) 

El1te l1nes evaluated 1n 
glasshouse to conf1rm BNF value 

Coding RIZ l1nes fnr VFF and as 
parents 

Hybr1d1zat1on and 
Tntroduct1on of new parents 

~nto cross1ng program 
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Table 43 Response of six tolerant and four non-tolerant lines of P 
vulgaris to a m1xed infection of ac1d-tolerant and 
non-tolerant Rhizobium stra1ns at pH S S 

Fresh 
shoot Frequency of recovery Dead 

weight (i plant) nod-
Identifica t ion (g/plant) Nodules/ CIAT 632 CIAT 2545 u les 

plant (% 
plant) 

Acid-tolerant lines 

RIZ 19 5 525 55 62 32 6 

RIZ 21 4 010 lOO 45 45 10 

BAT 1470 4677 102 13 82 5 

XAN 112 4 572 65 1 74 25 

VRA 81011 7 265 127 21 86 3 

VRA 81029 4 144 92 24 75 1 

Acid non-tolerant lines 

21536-M-4-l-M(6) 2 953 55 62 16 22 

BAT 1432 2 825 41 62 8 30 

BAT 1557 2 018 65 21 22 57 

RIZ 27 3 000 54 12 2 86 
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Variab1l1ty from interspecific Hybr1d1zation 

The Gembloux proJect is based on collaboration between CIAT and the 
Faculty of Agronomy of Gembloux and funded by the Belg1an Government 
(AGCD) Its obJectives are the evaluat1on of Phaseolus spec1es and the 
1mprovement of the vulgar1s genome by the utilization of wide crosses 
w1th P cocc1neus L its subspec1es and P acut1folius A Gray 

Interspecific hybrids evaluated 1nvolved three weedy types and 45 
cult1vars of P vulgar1s 33 access1ons of R_ cocc1neus subspec1es 
cocc1neus two accessions of subspecies formosus and n1ne of the 
subspec1es polyanthus 

Phaseolus coccineus 1s a species adapted to the cooler climates of 
the trop1cal h1ghlands and the temperate zones The hybr1ds between P 
vulgar1s x !_ cocc1neus were tested in different research stations of-­
Lhc Colomb1an Andes for res1stance to fol1ar d1seases and arch1tectural 
traits such as a long outr1ggered raceme and the extrorse st1gma 

l Phaseolus vulgaris L x Phaseolus cocc1neus L Fr Nursery 

Several F1 1nterspec1fic populations iR_ vulgaris x !_ coccineus) 
were planted 1n October 1982 1n Popayan for seed multiplicat1on 
The average y1eld/plant var1ed but was relatively low (which is common 
for Fl 1nterspec1f1c~) although sorne crosses w1th good fert1l1ty were 
1dent f1ed and the total amount of seed harvested was suff1c1ent for 
further tr1als A total of 2 200 seeds from 17 crosses was g1ven to 
Breed1ng l for evaluation for BGMV res1stance and 750 seeds went to 
Breed1ng II for arch1tectural tra1ts 

2 Inte~spec1f1c complex crosses 

A new cross1ng ~cheme was dev1sed by the Faculty of Agronomy in 
Gembloux to 1mprove the introgress1on of P cocc1neus genes 1nto the P 
vulgar1s genome f vulgar1s w1th R_ coccTñeus crosses have been 
~uccessful only when R_ vulgar1s was used as a female parent (F1gure 5) 
A negat1ve 1nteract1on between the cocc1neus genome and the vulgar1s 
cytoplasm may ex1st that reJects cocc1neus-type gamete during ne1os1s 
or forms zygotes w1th low fert1l1ty To overcome this new crosses have 
been wade us1ng one of P cocc1neus wild subspec1e& formosus as a bridge 
between the two species-- P cocc1neus subspecies formosus 1s used as a 
female parent crossed w1th P vulgaris Product1v1ty of th1s hybr1d 
largely surpas~es the reciprocal cross The F

1 
hybr1ds were crossed 

w1th d1fterent P coccineus access1ons and then w1th Pl1te vulgar1s 
variet1es using~hem as male parents In the presence of a cocc1neus 
cytoplasm the cocc1neus genome may be able to express 1tself bctter and 
recomb1ne more eas1ly with the vulgar1s genome 

Deta1ls of the crosses are l1sted in Table 44 The hybr1d H82/418 
(Nl 55? x G 00677) A M 7285 x A 133 produced two plants with red 
cocc1neus-type flowers and 1ts typical extrorse st1gma 
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Fogure 4 Racurrent selectton and mtermatmg scheme employed by CIAT to mcrease levels 
of btologtcal mtrogen ftxatton m htgh yteldmg genotypes 

Progeny tested m Popayan 
(condtttons tdenttcal to 
(F 2 ) and on Palmora for 
bread adaptatton 

f 
F3 famthes 

f 
Smgle plant selecttons 

f 
F teld evaluatton m Popayan 
low N 2 margmal P and 
l1mtted protectton 
moculated 

t 
F2 seed 

f 
Generat10n advance m 
Palmtra no select1on 

t 
F 1 seed 

andas 

Bulk harvest of elite famlltes 
umform for plant type gram 
type and matunty 

Repllcated yteld tnals m Popayan 
(measure nodulatton acetylene 
reductton and yteld) plus 
non rephcated plots tn Palmtra 
(adaptatton) and under Santander 
(Compare low N and added N to 
score for adaptat on and N2 
ftxatton) 

l 
Elite !mes evaluated m 
glasshouse to conftrm BN F value 

l 
Codong R IZ Iones for VEF 
parents 

~----- Hybrodozat on 
and 

lntroduct1on of new pa ents 
1nto cross1ng program 



Table 44 Comparison of seed production 
vulgaris x R_ coccineus subsp 
self1ng 

of complex hybr1ds ((P coccineus subsp formosus x P 
coccineus)) x R_ vuigaris by cross1ng and 

Manual Spontaneous Buishand method White s solution 
Poll1nation poll1nat1on 

Gembloux Female hybrid No No Male No No Mal e t.. o No No 
Code No Ident1fication crosses seeds parent crosses seeds parent eros ses seeds crosses 

H82/380 NI 552 x G 00677 
x M 7689A X 7 o o 3 o o 6 4 7 
Turr1alba 1 

H82/383 N I552 x G 00677 
x M 7689A X D 145 o o o S o o 4 2 5 

H82/384-1 NI 552 x G 00677 Guate 
x MI 689A x D 145 6 1 1076CM 8 o o 8 13 12 

H82/384-2 NI 552 x G 00677 
x M 7689A X D 145 7 1 D 145 13 o o 40 15 24 

H82/384-3 NI 552 x G 00677 Guate Calima 
x M 7689A x D 145 4 1 1076CM 2 2 Guatemala o o o 

1076 CM 

H82/418-l NI 552 x G 00677 
x M 7689A x A 133 13 o o 12 o o 15 6 12 

H82/418-2 NI 552 x G 00677 
X M 7689A x A 133 11 o o 16 o o S 6 ? 

Total seeds 3 2 46 
Total crosses Successful 3 2 27 l'l 

Unsuccessful 45 57 41 43 
Number of crosses 48 59 78 62 

No 
seeds 

4 

o 

12 

3 

o 

o 

o 

19 



Table 45 List of complex cro~~es that set seed during the drought per1od 1n Pop~van from June to September 
in 1983 

Generation Ident1f1cation of Ident1ficat1on 
crossesd 

Pro]ect 

Fz FxVxCxV NI 552xG 00677xG 35325xA 133 BGI-' 

F3 FxVxCxVxV NI 552xG 00677xP 7~85xD 145xD 145 Bc.MV 

F3 FxVxCxV NI 552xG 00677xt-< 7689AxTurr1alba 1 BGMV 

F3 FxVxCxVxV NI 552xC 00677xM 7285xD l45xD 145 BGMV 

Fl FxVxCxVxVxVxV NI 552xC 00677xM 7L85YD 145xD l45XDOR 303xDOR 60 BGMV 

-
a F= 

C= 
Phaseolus coccineus subsp formosus 
~ coccineus subsp cocc1neus 

V= P vulgar1s 

Ch~racter1st1cs 

V~gorous 

earl) and 
fert1le stronglv 
Fesembles 
P vulg1r1s 

Chmber 
hybrid type 
v1gorou 1Pd healthy 

Bush type late 

Bush type 
healthy la te 

Cl1mber healthy 
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All other hybr1ds showed flowers w1th different shades of p1nk and 
purple and a vulgaris 1ntrose st1gma 

The cross pollination gave a lower percentage of success than self 
pollination Cross1ng was successful only with two hybr1ds by using the 
Bu1shand method and applying White s solut1on to the st1gma befare 
pollinating 

Manual pollination wounded the stigma and provoked flower shedd1ng 
but it augmented the average number of seeds/pod wh1ch overwhelmingly 
compensated for the h1gher number of pods harvested from 
spontaneously-poll1nated flowers 

The success of the back cross to the !_ vulgaris parent d1d not 
depend on whether the vulgaris or polyanthus parent has been prev1ously 
1ncluded in the female hybrid parent genome 

The progenies of the plants grown in the growth chamber were 
planted in Popayan in April 1983 Severe drought cond1t1ons started 
during flowering in June and continued until October severely affecting 
pod set Only 25% of the populations set seed (see Table 45) 

Plants that produced seeds presented characterist1cs s1m1lar to P 
vulgaris The hybrids with red coccineus flowers were v1gorous but did 
not produce any seed 

3 Backcrosses of P vulgaris x P coccineus x P vulgaris 
in Popayan 

F2 and F3 backcrosses were planted in April 83 in Popayan for 
seed mult1plication and evaluation These plants fared better than the 
complex croases during the drought probably because of the high levels 
of vulgaris introgression Plants w1th long coccineus racemes were 
harvested as well as plants with resistance to rust and 01d1um 

Ninety percent of the crosses produced seed The best l1nes were 
(G 04459 x G 35022) x Guate 1240 (a vigorous climber with disease 
res1stance yield associated w1th long racemes) (G 04459 x G 35022) x 
Riñan (a late bush type with disease res1stance) and ((G 04459 x G 
035022)) x Rinon x Rinon (a bush type with good yield) 

4 Selection of interspecific hybrids for cocc1neus type racemes 
in F4 

An important ob]ect1ve of the Gembloux proJect is the 1ncorporat1on 
of the long outriggered coccineus raceme with more than eight flower 
nodes Twenty 1ndividual plants from nine d1fferent crosses (Table 46) 
presenting this character were selected in F3 nurseries and their 
progenies were planted in Popayan All the progen1es tested produced at 
least one plant with the desired tra1t Ecuador 229 x Piloy and Mortino 
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x X7 h>d the highest percentape of coccineus racemes Ecuador 299 x 
Piloy was consi,tently the best cross of the nine progenies tested 
followed by Morttno x X7 Those lines were more fertile under the severe 
drought conditions These progenies were the most vigorous and also 
most resistant to Ascochyta rust powdery mildew gray leaf spot and 
BCMV 

All of the progenies produced plants With the desired raceme and 
differerl from each otrPr for other architectural and resistance traits 
Th1s 1mplies that the long raceme can be selected In a range of crosses 
that exhib1t different agronomic traits 

S Miscellaneous F
3 

and F
4 

Interspecific nurseries 

Interspecifics iR_ vulgaris x f_ coccineus) comb1ning parents from 
Africa Latin America and Furope were sown In Popayan In October 82 for 
single plant selection Table 47 gives the Identificat1on of the 
parents and the characters for wh1ch the hybrids were selected 

The most fertile plants carne from a cross between a P vulgar1s 
variety Colorado found 1n Zaire and Rwanda and a polyanthus from 
Venezuela Several F1 and F4 hybr1ds w1th long racemes were fertile 
such as Coco White from Zaire crossed w1th NI2 a cocc~neus accession 
from Turkey Resistance to Ascochyta powdery m1ldew rust and 
anthracnose wa~ also observed 
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Table 46 Selection of coccineus type racernes in Phaseolus vul¡¡ar1s X p 
coccineus in the F

4 
generation 

Cross % of plants Average Average 

with coccineus resistance vigor 

rae eme seo re se ore 

G 5066 X Plloy 29 2 2 3 4 

Bat450 X P1loy 21 2 5 3 6 

BAT 788 x Guate 909 20 3 o 3 4 

Mortino X X7 43 2 1 2 6 

Rinon x Piloy 26 2 7 3 2 

Ecuador 299 X P1loy 50 2 5 3 3 

San Martin x Piloy 10 2 4 3 2 

Mortino x 88-1 14 2 4 3 5 

Guate 1008 x Piloy 6 2 5 3 o 
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Table 47 Selection criteria for single plant selections in the F
3 

and F
4 

1nterspecific 

(Phaseolus vulgaris x P coccineus) populations 

Female Earent Male Parent 

Code No Source Code Source Subspecies Generation Selected No planta 
character selected 

NEP 2 CRA NI 132 RMN Coccineus F3 Resistance 2 
G 04459 G 35315 Long racemes 11 
NI 565 

Colorado ZRE G 35317 VNZ Polianthus F3 Resistance 5 
NI 11 RWD NI 373 Long racemes 4 

Colorado ZRE NI 2 TKY Coccineus F3 White seeds 4 
NI 11 RWD PI 1766/72 
G 07457 

G 2211 GTA G 04835(G35160)MEX Cocc1neus F3 Resistance 2 
PI 311824 NI 579 Long racemes + 1 
NI 555 precocity 

Linea 17 CLB NI 2 RWD Cocc1.neus F3 Long racemes 1 
G 4523 PI 176672 Long racemes+ 1 
NI 572 extra se stigms. 

NI 141 Adelaide NI 229 ZRE Coccineus F4 Long racemes 2 
Bot G 35174 + resistance 
gardens 

Long racemes 6 
+ extrorse 
stigma 

Resistance 1 

Coco White ZRE NI2 TKY Coccineus F4 Resistance 2 
Long racemes+ 2 
resistance 

Long rae emes 2 

Long racemes + 
extrorse stigma 1 
+ architecture 

NEP 2 CRA NI 132 RMN Coccineus F4 Extrorse stigma 3 
G 04459 G 35315 + resistance 

NI 565 

G 06388 BZL NI 2 TKY Coccineus F4 Long racemes 2 

NI 573 PI 176672 
var arbor1geneus Extrorse stigma 

+ rec;istance 
8 

No seed 
harvested 

11 
339 

499 
838 

248 

179 
137 

24 
3 

194 

44 

45 

283 
76 

197 

14 

28 

2l 

98 
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6 Compar1son of s1ngle plant select1ons 1n three h1ghland 
locat1ons 

The 1nterspec1f1c nurser1es of the Gembloux proJect were sown 1n 
three stat1on~ 1n the Colomuian h1ghlands Popayan R1o Negro and 
Pasto Each nursery conta1ned between 30 and 40 d1fferent crosses 1n 
two d1fferent generat1ons depend1ng upon the seed ava1lab1l1ty A 
compar1son was made between the three locat1ors for s1ngle plant 
select1ons 1n the F

2 
and r

3 

In the F
2 

populat1ons the petcentage of plants se'ected was the 
same 1n Popayan and R1o Negro and was lower 1n Pasto (Table 48) The 
average plant y1eld was 40/ less 1n Popayan and 70/ less 1n Pasto than 
1n Rio Negro Also a w1der range 1n character comb1nat1ons was found 
1n R1o Negro Twenty-s1x d1fierent character comb1nat1ons were selected 
1n Rio Negro 12 1n Pasto and 13 1n Popayan 

A h1gh level of natural crosq pollinat1on assured h1gh fert1l1ty 
levels 1n R1o Negro (w1th an average of lOO seeds/selected plant on an 
extrorse st1gma) 

Jp Rio Negro Cargamanto X 88-1 produced a ser1es of healthy 
plants comb1n1ng d1fferent characters such as long racemes w1th more 
than e1ght nades h1gh fert1l1ty precoc1ty or the red flower with 
res1stance and/or precoc1ty Both 1n Popayan and 1n R1o Negro Riñan x 
29 BK prov1ded numerous plants w1th long racemes associated w1th 
res1qtance or arch1tectural features 

In Pasto Rinon x 99-l and Ecuador 299 x P1loy were the most 
product1ve crosses and assoc1ated res1~tance w1th y1eld and precocity 

Many plants exh1bited racemes w1th numerous nades (up to twenty) 
but produced only a few pods partly because of compet1t1on Only plants 
showing h1gh fert1l1ty on long racemes were selected In Rio Negro and 
Popayan BAT 788 x Guate 909 Cargamanto x 88-1 and Riñan x 29 BK 
comb1ned the long raceme with general resistance to pests and d1seases 
Pasto x C 35122 and Guate 1008 x Guate 909 showed the same comb1nat1ons 
of characters 1n Pasto and Popayan In R1o Negro San Martín x Guate 
1259 presented the most interest1ng comb1nat1on of the extrorse st1gma 
w1th long racemes seed type y1eld resistance to diseases and 
architectural traits whereas Ecuador 299 x P1loy exhib1ted the same 
characterist1cs in Pasto 

For r
3 

populations the best results were obtained 1n R1o Negro 
Plants grew more v1gorously and were more fert1le exhib1t1ng more 
cocc1neus characters than in Popayan In Pasto seven d1fferent 
character assoc1at1ons that d1d not appear 1n other stations were found 
espec1ally 1n the progen1es of San Mart1n x P1loy 

The populat1ons best adapted to Pasto and R1o Negro were Mort1no x 
X7 Mort1no x 88-1 Ecuador 51 x 88-l and Ecuador 51 x 46-l (Table 49) 
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Tab1e 48 Compan.son of seed product1on 1.n Popayan R1o Negro and 
Pasto in a F2 popu1at1on 

Locat1on No seeds 1 plants Tot~1 seed AveragE' no of 
sown se1ected seeds/se1ected 

p1ant 

Popayan 579 7 3 224 94 
Rio Negro 910 7 9 882 163 
Pasto 807 5 5 2 207 49 

Tab1e 4 7 Selectwns and seed produced 1n the F 
3 

1n R1o Negro and 
Pasto 

Ptrent 

R1o Negro 
Mortino x X7 
Mort1no X 88-1 
Ecuador 51 X 88-1 
Ecuador 51 X 46-1 

Pasto ----
Mort1no X X7 
Mort1no X 88-1 
Ecuador 51 X 88-1 
Ecuador 51 X 46-1 

No of seeds 
sown 

788 
300 
230 

40 

601 
180 
~90 

40 

"! p1ants 
selected 

12 
7 
10 
6 

72 12/ 
9/ 
ll 
7 5 

Number of seeds/ 
se1ected p1ant 

150 
143 
181 
203 

88 
91 
131 
84 3 
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These crosses had the highest yield/selected plant and presented 
the highest diversity of characters 62 character combinations in Rio 
Negro of wh1ch 22 involved red flowers and 17 the extrorse st1gma In 
Pasto 57 combinations were found n1ne with red flowers and 11 w1th the 
extrorse st1gma An example of the many character assoc1at1ons found in 
a single F

3 
populat1on from a cross between Mortino and X7 1n Rio 

Negro is g1ven in Table 50 

Discuss1on When the first interspecific F population was 
evaluated in Popayan at the beginning of 1982 tt was suspected that the 
ster1l1ty of the plants with red flowers or an extrorse stcgma was 
principally genetic Intensive manual pollin1zation did not 1mprove the 
'1tuat1on over two semesters However in R1o Negro these plant types 
were very fertile and no hand pollination was needed In th1s locat1on 
both the act1vity of intens1ve pollinators mainly bumblebees and 
honeydew bees and the favorable climatic cond1tions explained not only 
the fert1l1ty of the plants with red flowers or w1th extrorse st1gma but 
also the v1gor and exceptional fertility of the other hybrids sorne of 
wh1ch carr1ed very he~vy pod loads 

A compar1son of the outcome of the selections in the F2 in 
Popayan and Rio Negro show' that the character combinat1on spectrum 1s 
much narrower 1n the first locat1on and reduces the advantage of further 
select1on in a favorable spot such as Rio Negro Moreover the 
sterility of sorne character combinations in Popayan cannot be explained 
from a purely genetic point of view Environmental factors should be 
held respons1ble 

In Pasto the range of combinat1ons is quite narrow but offers 
comb1nat1ons not found in the other locat1ons as well as pressure from 
pathogens such as halo blight and rust 

7 Interspec1f1c crosses Phaseolus vulgaris x Phaseolus acut1folius 

P acut1folius is a species reported to have high level of drought 
tolerance resistance to CBB rust Empoasca and BGMV but has a 
ster1l1ty problem in the F1 The faculty of Agronomy 1n Gembloux has 
overcome the sterility profilem of the F

1 
by doubl1ng the number of 

chromosomes w1th colchicine Two crosses (G 40005 x Mort1no and G 40034 
x Pico de Oro) were requested for mult1pl1cation and observat1on at 
CIAT 

For most characters the tetraplo1ds resemble a vulgar1s plant 
although differing from the original vulgaris parent They are 
determinate type III climbers Flower1ng starts 32 days after planting 
l1ke the acut1folius but continues for approximately 40 days The 
tetraploids are 1mmune to CBB and most of them are h1ghly res1stant to 
rust Three generations were mult1plied 1n the greenhouse and 1n the 
f1elds w1th good pod set Currently a return to the dilo1d state 1s 
sought 



Tab1e 50 Character comb1nat1ons se1ected 1n a F
3 

popu1ation of Mort1no x X7 (figures 
represent no of p1ants) 1n R1o Negro Co1omb1a for wh1ch a = cocc1neus red 
flower b = res1stance to fol1ar d1seases at R1o Negro 
(Ascochyta-anthracnoses-rust-powdery mildew-grey leafspot) e = extrors~ stigma 
d - y1eld precoc1ty e = Long racemes g = Arch1tecture 

Character combinations 

a b ah e ac d e de f af g fg dgdf abef efg total 

Reqistance 4 16 6 1 9 1 5 3 1 1 47 

St1gma 2 1 2 1 3 2 3 14 

Red flower 6 2 1 1 lO 

Rae eme 1 4 1 L 1 4 1 14 

Precocity 1 2 1 4 

Arch1tecture 1 l 1 3 

Total 4 16 3 13 6 11 5 2 1~ 7 2 5 1 1 1 92 



Internatl<Jnal Collabnrullon 

Bc1n flv (Ophiomyia phaJeoli) nur~ery 

A ser1es of Interspec1f1c crosse between Phaseolus vulgor1s and P 
cocc1neus were sent together w1th the1r cocc1neus parents to AVRDC 1n 
Taiwln for screen1ng for bean rly resist1nce (Table 51) 

G 35023 G o5071 (two P coccineus v1rietie5 used a~ parePts 1n the 
Interspecific crosses) G 05478 nnd a local ~ vulgaris cultivar wPre 
pla~ted at fout locat1ons 1~ central and southern Ta1wan to test 
stabJlity of bean fly resist1nce 

Interspecific cro~ses (F
2 

F
3 

ard F
4 

generations) were 
planted at onP location 1nd each p~ant decapitated at the growing po1nt 
after unifoliate leaves were completely open but befare the tirst 
trifoliate leaves started to emerge 

Th1s decap1t~t1on resulted 1n the emer~ence of two or three s1de 
shoots at the unifoliate leaf auxillary buds At the time of the bean 
fly evaluation one of these branche5 was cut and bean fly Infestation 
recorded by counting the numbLr of larvae 1nd pupae feed1ng 1ns1de 
VIsible damage (tunneling In the sten) Wdb also scored In all 
locat1ons G 35023 aPd C 35075 were h1ghly resistant In two locations 
the bean fly population pressure was so high that mo5t plants of G 05478 
and the local cultivar d1ed whereas the res1qtant entr1cs surv1ved 

Most of the Interspecifics were tolerant to the bean fly and 
sevPral entries did not show signs of Infestation All F

2 
F

3 
and 

F
4 

were segregating population~ Single plant ~elect1ons were made In 
each cross except for those resulting from In BAT 450 x G 35075 which 
were susceptible 

The plants were harvested and the seeds sent back to the Gembloux 
proJeCt at CIAT for multlplicatlon Of the 2 340 seeds sent only 270 
were viable These were desinfected pregerminated In petri dishe~ 
checked for sarntation and then planted In the screenhouse In Palmira 

Bean fly docs not occur 1n Lat1n Amer1ca so the strategy 1s to 
fir~t multiply the F

1 
In Popayan the F

2 
1n Palmira and the seed 

w1ll be sent to AVRDC 1n T~1wan ancl nther collaborat1ng countr1es 

Other International collaboration 

Collaborat1ve work on BGMV res1stance scrcen1ng has started th1s 
vear with INlA-CIAGOC In Mex1.co and LNPAF-FMBRAPA 111 Brazil 
Seeds have also been sent to the USDA In Washington for ~cteening and 
rcs1stance to roots rots 



Table 51 Crosses 
1n F

2 
and 

Pasto X G 35122 

Ecuador 299 x G 35122 

102 

res1~tance to Bean fly has been detected 
AURD Ta1wan 

X28-3-66 cafe x G 35023 

BAT 450 k G 35075 

(Morclos 662 x Ragally) x (Coryo x NI 289) 

BAT 450 X G 35075 

BAT 788 x G 35023 

BAT 450 x 46-1 

50609N-283 x G 35023 BAT 450 x G 35075 

(60/s Pop x Nep 2) X G 35023 

BAT 93 x G 35023 

Table 52 D1spatches of bean breeding mater1als to the Andean Zone in 

1983 

Co1omb1a 
La Selva 
Obonuco 

Ecuador 
Santa Catal1na 
Cuenca 

Peru 
~Jabamba 

Cuzco 

rro~s1ng blocks Segregat1ng 
mater1als 
(F

4 
bulks) 

1983 1983 

A B A B 

352 38 
224 167 

240 185 
467 404 337 

?18 176 
467 208 203 

Advanced 
lines (VEF) 

1983 

A B 

57 
54 

118 
82 

136 
158 
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Table 53 Y1eld 1n kg/ha of red mottled IBYAN l1nes 1n Afr1ca 

Locat1on and Y1eld 

Burund1 Rwanda Za1re 
l1nes K1SOZ1 Mosso Rubona Ka rama Rwerere Mucungu 

22 629 1 392 1 299 1 563 2 608 1 083 
L 23 662 1 368 1 212 1 358 2 993 912 
L 24 396 1 392 1 132 1 076 2 783 1 101 
BAT )?30 537 1 481 1 193 1 462 2 219 041 
BAT 1296 1049 1 304 1 153 1 544 2 569 617 
BAT 1291 613 1 732 1 427 1 639 2 177 1 062 

Best local control Dore de Ka rama 1/2 Tostado Bataaf Tostado Nyagos1 
and }1eld K1rundo 

1 290 1 832 1 177 1 635 3 045 1 192 

LSD 259 425 353 462 416 355 

South Afr1ca Toga Maur1tius Tanzan1a Z1mbabwe 
De1mas Sotouboua Be a u Bassin Morogoro Ch1redz1 Gwebi 
27506 27519 27507 27504 27505 27511 

L 2 1857 156 1037 1501* 2082 2206* 
L 23 2038 o 993 824 2068 2135 
L 24 1872 286 903 854 2069 1771* 
BAT 1230 1616 660 980 868 2168 2292* 
BAT 1297 1853 1589 1212 1043 1981 2406 

Best local control Bonus Bassar Local red Sel1an Natal Canad1an 

and y1eld Sugar Wonder 
2460 625 885 976 2177 1087 

LSD 335 587 152 Wonder 



Table 54 Y1eld 1n kg/ha of red mottled IBYAN l1nes 1n Africa 

l1ne ... 

A 179 

L 24 

XAN 43 

Bat 1253 

Ilnt 1254 

llat 1276 

Best local control 

Y1eld of 

LSD 

Zamb1a 

Ch1.pata 

311 

439 

392 

892* 

825* 

368 

M1samfu 

Speckled 

Sugar 

469 

780 

M1.sanfu 

83 

167 

177 

330 

206 

133 

M1samfu 

Speckled 

Sugar 

318 

179 

Location and Yield 

Tanzanl.a 

Uyole 

1 769 

2 117 

1 972 

2 680 

2 856 

1 730 

Kaban1ma 

3065 

445 

Swaz1land 

B1g Bend 

527 

622 

1 816 

1 162 

994 

756 

Speckled 

Sugar 

1 19'; 

512 

Mean 

Malkerns 

1 015 741 

776 824 

875 1 046 

751 1 163 

8fi2 1 149 

489 695 

WhHe 

Cann1ng 

1 011 1 212 

296 
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Table 55 Y1eld 1n kg/ha of small white lines 1n the IBYAN in 
Africa 

Locat1on and Y1eld 

Ethiop1a South Afr1ca 

Dehrezeit Add1s Ababa Delmos 

BAT 38 1 744 333 2 210 

BAT 482 1 935 496 

BAT 1061 2 168 369 2 296 

BAT 1198 2 240 258 2 585 

BAT 1257 1 869 289 2 378 

BAT 1280 1 797 183 2 200 

BAT 1281 2 112 374 

EX RICO 23 1 792 129 2 448 

78-0374 1 912 176 2 237 

Best local control Mex1co 142 Mexico 142 Nep 2 

and yield 1651 206 2 985 

LSD 451 241 360 



106 

Tab1e 56 Bean breed1ng materia1s dispatched to Africa 1n 1983 

Crossing b1ocks Segregating materia1s Advanced lines 
Locations 1983A 1983B 1983A 1983B 1983A 1983B 

Ethiop1a 60 198 

Rwanda 
Rubona 467 454 186 150 
Rwerere 37 97 150 

Burundi 
Mosso 15 399 30 
Kisoz1 54 
L Imbo 15 

Kenya 65 

Tanzania 
Lyamungu 467 
Morogoro lOO 
Uyo1e 133 142 268 105 

Ma1awi 131 185 

Zamb1a 
Chipata 467 131 
Luche che 141 185 

Zimbawe 
Harare 131 185 
Chiredz1 185 

Swaz11and 64 35 
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Tab1e 57 Numbers of crosses in the f1e1d 1n 1983 B season made 
for Afr1can cond1t1ons and 11sted accord1ng t< the pro¡ert or 
country of or1g1n of fprna e or recurrPnt parent 

Pro¡ect 

Halo Bllght 
Ascochyta 

Bean F1y 
Bruclnds 

Snap Beans 

Country of 
Or1g1n 

Burund1 
Kerya 

Ma1aw1 
Z1mbabwe 

Rwanda 
Tanzan1a 

Uganda 
Zamb1a 

42 
28 
10 

9 
92 

8 
17 
21 

6 
16 
69 
19 
14 

Generat1on 

No of crosses 

10 
20 

17 
3 

9 
2 

8 

28 
29 

27 
17 

5 
21 

1 
8 

2 

Total 

80 
77 
10 
53 

112 

8 
31 
44 

6 
17 
85 
19 
16 
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CHARACTER DEPLOYMENT 

Central America Coastal Mexico Peru the Car1bbean and Black Seeded 
Types 

W1th respect to small seeded red and black gra1n types for Central 
Amer1ca the trans1t1on from a Colombian-based select1on and testing 
program to a reg1onally-managed act1vity was 1n1t1ated in 1981-82 
The change was completed 1n May 1983 when national program and CIAT 
sc1ent1sts met 1n a breeders workshop to d1~cuss results and determine a 
stable format for the Pre-VEF Adaptation Nurseries (F1gure 6) Severa! 
important results are already apparent and 1mply sorne ad]ustments 

S1nce the second season in Central Amer1ca is the most important for 
bean product1on 1t was dec1ded to plant the adaptation nurser1es in 
August-September 

Honduras 1s planting the nursery in the maize-bean relay system and 
data from that nursery suggests that the genotype x relay cropping 
system 1nteract1ons were more location spec1fic than expected 

Red and black seeded check variet1es selected from the same type of 
nursery the preceding year are perform1ng well and w1ll be difficult to 
beat 

Nat1onal program sc1entists are acquiring the abil1ty to select among 
the many cand1dates those wh1ch are most useful locally 

Local 1nterest 1s much greater in the VEF and EP trials which are 
now selected w1thin the reg1on 

Overall quality of the VEF has 1mproved now that entr1es are selected 
on the basis of reg1onal restraints and from a broad array of 
genotypes 

Great benefits have been der1ved from local sc1entists evaluating 
gra1n quality in the early generations 

The use of a f1xed check 
is mo~t appropr1ate to make 

a floating 
comparative 

scale (for disease or 
sub]ective rat1ngs 

adaptat1on) 

More resources from the Palm1ra-based program are now dedicated to 
preparat1on and sh1pment of the nurser1es and travel t1me to assist in 
their evaluat1on 

For the nat1onal programs 1ncreased commitments in test1ng and 
selection must be balanced against promot1on and technology package 
ref1nement of earl1er prom1sing lines 

- Cuba s varietal 1mprovement requ1rements are also well served by the 
Central Amer1can Adaptat1on Nursery 

W1th respect to red and red mottled gra1n types for Caribbean 
countr1es results from the Adaptat1on Nursery 82 planted 1n the 
Car1bbean 1dent1fied superior l1nes wh1ch were coded and 1ncluded 1n the 
VEF 83 D1fferent types of data and d1fferent l1m1t1ng factors were 
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encountered in each locat1on A workshop of Caribbean bean researchers 
was also held 1n CIAT 1n May to better def1ne 1nterest and preferences 
for an Adaptat1on Nursery s1m1lar to that already in1t1ated 1n Central 
Amer1ca As a result the Adaptation Nursery for 83-84 of Car1bbean 
gra1n types was d1str1buted to 10 locat1ons 1n seven countr1es 

Genetic linkage problems compl1cat1ng the recomb1nation of dom1nant 
I-gene res1stance to BCMV w1th soft red and red mottled gra1n types have 
been largely overcome by the use of unconvent1onal small Pompadour 
l1nes as parents for Central Amer1can and Car1bbean red and red-mottled 
crosses 

In spite of the large divers1ty from site to site and var1ance 1n 
plant1ng date~ 1n 1982 tr1als a select group of l1nes was ceded and 
advanced to the VEF 83 A small group of these which showed espec1ally 
w1de adaptat1on was mult1plied for more extens1ve testing in Ha1ti The 
Dom1n1can Republic and Jamaica are also test1ng those materials wh1ch 
were most prom1sing 1n 1982 A larger array of gra1n colors w1th BCMV 
res1stance are now ava1lable 

W1th respect to the Bayos and Canarios for the Pac1f1c coasts of 
Peru and Mex1co there are serious l1mitat1ons to the genet1c 
1mprovement of these grain types due to the l1nkage of I gene BCMV 
res1stance to darker (and unacceptable) gra1n colors as was expla1ned 
1n the Bean Program Annual Report 1982 S1gn1f1cant advances were mane 
1n 1983 largely as a result of the excellent BCMV field test1ng program 
developed in Ch1ncha Peru At th1s locat1on a large number of plants 
carry1ng dom1nant and/or recessive res1stance was selected These 
select1ons are currently be1ng progeny tested 1n Peru 

A Pre-VEF Adaptat1on Nursery was establ1shed 1n late 1983 
(desp1te the relat1vely poor gra1n character1st1cs 1n most fam1l1es) to 
1dent1fy parents of 1nterest to the two national programs both of wh1ch 
are capable of generdt1ng hybr1d populations Because of the 1mportance 
of local adaptat1on 1n the selection of progen1es for Peru and Mex1co 
the Pre-VEF Adaptat1on Nursery is part1cularly valuable 

An exc1t1ng development Jn 1983 was the d1scovery of I gene 
progen1es with a true Canar1o color or1ginat1ng from crosses of 
nonconvent1onal red mottled se1ect1ons with their Canar1o and Azufrado 
counterparts These l1nes are be1ng backcrossed and intermated to 
1ncrease gra1n s1ze as rap1dly as poss1ble 

With respect to genetic improvement of mater1als for Ch1le crosses 
and backcrosses were rnade 1n an atternpt to comb1ne dom1nant 1eq1stance 
to BCMV recess1ve protect1on aga1nst necros1s-1nduc1ng stra1ns and 
T€b1Stance to m1ld and v1rulent stra1n~ of BYMV 1nto 1mportant gra1n 
rypes espec1ally med1um-s1zed wh1te seeded ones CIAT s role 1s to 
fac1l1tate parental stocks to generate sorne of the necessary hybr1ds 
ard to conf1rm the BCMV re~1stance react1on of select1ons uscd as 
parents of crosses and backcrosses Sorne progen1es are near1ng var1etal 
status and Ch1lean expert1se 1n BCMV screen1ng has 1dent1f1ed sources 
of recess1ve-gene BCMV res1stance wh1ch 1s also useful to Afr1can bean 
breeders 



F1gure 5 Scheme for the Adaptat1on Nursery of early generat1on progenaes m Central Amenca and 1ts tntegratlon w1th the estabhshed 
VEF -EP -IBYAN sequence and VINAR -VICAR counterpart 
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t-.or-black Beanb for Braz1l Hex1co Prgent1na Western As11 and North 
Afnca 

Rrnll 

runs1denng the avallab1hty of many l1nes wh1ch have been 
tnadequately tested 1n Braz1l over prev1ous years CNPAF and CIAT 
worked JDlntly hard aga1n 1n 1983 1n Braz1l Wh1le severe drought for 
the f1fth consecut1ve year 1n the northeastern ~tates of Bah1a 
Pernambuco Alagoas and others se\erely h1ndered thorough evaluatlon 
and ut1l1zat1on of Hulat1nho l1nes predom1nantlv grown there 
~ubstant1al progress ha~ been made 1n germplasm d1str1but1on and 
evaluat1on 1n th<' rest of the bean product1on zones All bean germplasm 
from CIAT channeled through CNPAF Go1an1a and 1ts subsequent test1ngs 
through the1r CAM (Campo de Avaluacao Multtdtsctpltnar) at key s1tes and 
1n the FPR (En~ayo Prehmtnar de Rendtl'llLnto) all over Brazll has 
started thts year In eddltton to CNPAF farm at Captvara Gota~ the 
CAM was grown at Iratt Parana tn a JOtnt collaborattve proJect of 
IAPAR 1n Parana CNPA and CIAT The s1te at Iratt was excellent for 
anthranose rust and CBB testtng iP the wet scason (September-December) 
'nd tn dry ~eason (January-May) for angular leaf spot A th1rd stte 
(wh1ch ts badly needed) for CAM ts betng sought by CNPAF tn the north 
ea~tern states very l1kely 1n Pernambuco or Bahia An agronomtst 
pathologtst and breeders from CIAT JOtned sctenttst~ from CNPAF and 
state 1nstitut1on~ 1n the evaluat1on and select1on of mater1al 1n the 
CAM and FPR 1n states of Gotas Minas Gera1s Parana Esptrttu Santo 
Rto de Jane1ro Santa Catarina etc 

Tn state trt'l~ tn Goias ltne A 295 of the Jalinho gratn type has 
been dotng well over the last two years Simtlarly tn M1nas Gerats 
l1nc BAT 160 and BAT 332 (both Mulattnho grain type~) are tn the f1nal 
~tage~ of test1ng In both of these states basic seed of these ltnes ts 
be1ng multiplled by thetr respective instltuttons for possible vartetal 
recommendRtlon~ and formal releases in the near future However 1n the 
northeastern state of Pernambuco where tn 1982 ltne~ A 301 and A 303 
1gn1ftcantl; outytelded local checks severe drought has h1ndered 

further C\aluatlon~ 

It 1s estln,ted that 1n Braztl over 80/ of bean productton area ts 
planted to 1mproverl \ar1et1es re]eased w1th1n last 20 years 
Essenttallv al of them arP ~mall seeded bush bean vartetle~ of types 
II and liT wlth otable and htgh yteld performance These current 
vartetteo (rartoca Arrana IPA 1 IPA 74-19 Rtco 23 R1o Ttbagi Rto 
Iguacu Catu C<~ta Rtca Cuba 168 N etc) apart from carrytng 
rec;1stance to BCHV and c::ome tolcrance to modercttely ac1d so1ls generally 
exh1b1t a suscept1blc react1on to such problem d1seases as anthracnose 
CBP and angular le'f spot rust BGMV etc Tn Braztl CBB and angular 
leaf spot are d1fferent from those occurr1ng elewhere 1n Lat1n Amer1ca 
and ary fr1m one part to 8nother w~thln the country It was also noted 
that 1n Braz1l races of anthrdcnose and angular leaf spot are more 
ser1ous and wtdely spread th1n prevtou ly thought In northern Patana 
and thc trtangle of H1nas 
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Gerais farmer have stopped growing be,ns part1cularly In the second 
semester January-M,v dry season due to he,vy losses c1used by BGMV 

Wh1le ¡roduct1on o[ an adequate quant1tv of qual1ty seed 1s a maJor 
bottleneck all oveL Braz1l successful ,dopt1on of anv new var1ety w1ll 
also depend on the overall yield superlority level of resistance to 
mult1ple factors m1n1m1Z1ng yield losses and cost of product1on and 
1ncr~as1ng stab1l1ty of perftrmance Rr171l1an fdrmers are re]uctant to 
adopt new var1etie~ solely on the bas1s of dttractive gra1n type~ and 
seasonal yield 1dvantages often cond1t1oned by res1stance to spec1f1c 
prob1ems 

W1th over 600 l1nes st1ll wa1t1ng to be 1ncluded 1n the FPR of 
84-85 new experimental lines of beans from CIAT could not be ut1l1zed 
by CNPAF until February 1985 so that CIAT s germplasm 1mprovement 
strategy was re-exam1ned As a result breed1ng activ1t1es for 
Braz1l1an gra1n types were moved from CIAl Palm1ra to CTAT-Qu1l1chao due 
to thc s1m1lar1ty of the so1l wlth that of bean product1on zones 1n most 
of Braz1l and h1gher natural CBB pressure there Add1t1onally 
d1scuss1ons were held w1th CNPAF to work out , JOlnt breed1ng program in 
wh1ch from parental select1on and determ1nation of hybrid conb1nations 
through to the final selection and coding of l1nes will be decided upon 
JOintly by both CNPAF and CIAT breeders In execution of the proJeCt 
and handling of segreg1ting populations strong points of both 
1nst1tut1on~ advantages of the1r grow1ng env1ronments etc and 
complementarity In the1r research act1v1ties w1ll be sought 

Mexican Highlands 

As In 1982 an adaptation nursery Including standard check 
varieties compr1sing 500 lines 30 segregat1ng populat1ons and over lOO 
resistance sources to different product1on problems were sent to INIA 
One set each was grown at the INIA research stations of CIAB-CAEJAL 
Tepatitlan CIANOC-CAEPAB Aguas Calientes and CIANOC-CAE VAG 
VIctoria An agronomist breeder a pathologist from CIAT and a 
sc1entist from INIA part1cipated In the evaluation of these materials 
In an 1ndependant study CIAT and INIA patholog1sts determined that over 
15 pathogen types of the fungus Colletotr1chum l1ndemuthianum caus1ng 
anthracnose were present In one f1eld alone at CIAB-CAEJAL Tepatitlan 
during the 1982 growing season Sorne of these overpowered the 
resistance of l1nes BAT 44 and BAT 841 prev1ously cons1dered resistant 
to all races of anthracnose from Latin America and other parts of the 
world At all three sites exceptionally good performance of l1nes bred 
for Brazil was striking This was probably due to their advanced 
1mproved state better tolerance to low soil phosphorus and comb1nat1on 
of res1stance for pr1nc1pal d1seases occurr1ng there The performance 
of lines such as A 410 A 439 to A 445 A 321 A 322 etc der1ved from 
the cross Car1oca x G 2618 merits special ment~on Car1oca is a widely 
grown var1ety from Braz1l and carr1es a moderately h1gh level of 
tolerancP to ac1d so1ls G 2618 Is a germplasM bank accession of the 
Bayo gra1n type 011g1natlng from h1ghldnds of Mex1co 
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Althougb there Is grcat Simllarlty of grain color and In sorne cases 
growth hJblt between \arleties grown In Brazil and those occurring In 
the Mexican highlands the former are smaller (22 ~ 35g/IOO seeds) 

Therefore 1t Is doubtful If any one line of Brazilian grain type 
would be used d1rectly for commercial productlon In the Mexican 
hi?hlands Most of the Bra?Illan lines are be1ng used dS parents In 
crosses &eek1ng recovery of the1r perform1nce and product1on of 
medium-sized ~eeds w1th appropr1ate colors for the Mexicdn h1ghlands 
This 1~ expected to be a gradual process since only one crop cycle/year 
1s produced there 

Abundant moisture and favorable growing conditions In the Mexican 
h1ghland~ completely changed the general petformance and y1eld1ng 
'bility of the criollo var1et1es extensively grown there Most were 
vigorous with long guides and heavy pod loads (estimated yield about 
3 000 kg/ha) and generallv free from d1seases and Insect pests It 
appeared that though di~eases l1ke anthracnose angular leaf spot CBB 
halo hl1bht etc rould be endemic due to scarse and errat1c rainfall 
the uere seldotr epidemlc Also perform~nce of stabillty and mlnimum 
yiel el of 500 kg/ha/) ear was more 1mportant than breeding for high y1eld 
potent1al Greater emphasis should therefore be g1ven to breed1ng for 
e'rly var1etie~ \Jith high tolerance to drought and to low soil P along 
w1th des1rable res1stances to d1seases and 1nsect pests 

Adaptation of Mex1can climbing bean var1et1es ~ Garbancillo 
Zarco CeJita Rosa de Castilla ConeJO FriJOla and Cacahuate Criollo 
under Colomb1an cond1tions and vice-versa poses a more ser1ous breed1ng 
problem than Incorporation of resistance to ~pec1fic diseases and insect 
pe~t~ As a result INIA aPd CIAT bean researcher agreed to screen and 
~e ect In the early generation hybrid populations (F

2 
to F4) in the 

lkx1can highlands Most of the crosses Will be made at CIAT based on 
the perforn,nce of parents both in Mexico and Colombia and taking into 
rcount other des1rable traits such cts res1stance to disea~es and 1nsect 

pests Sub~equent generations w1ll be advanced at CIAT where three or 
four crops/year are often obta1ned and prescreened for seed size and 
rolar resistance to BC~~ CBB and low P etc However comb1ning the I 
gene re~Istance to BC~ 1n the Flor de Mayo and Garbancillo type seems 
to be problematir Therefore lncreasing emphas1s w1ll be given to the 
1ncorporation of res1stance cond_tloned by recess1ve genes ~ hc

3 

Argentina Western As1a and North Africa 

Argentira IS the third largest dry bean produc1ng country In Latin 
America ~nd a maJar part of the production 1s of large white Alub1a 
types After the f1rst fact-f1nding trlp to Argentina in 1981 CIAT 
bean Lam member realized the severitv and multipliclty of w1despread 
bean production problems e g BCMV CBB BCLMV anthracnose and angular 
leaf spot and genet e Improvement of Alubia beans was seriously 
undcrtaken at CIAT S1nce then collaborat1ve proJects for germplasm 
development and evaluat1on have been funct1oning well w1th EFAOC 
Tucuman and w1th two INTA station~ at Cerrillos Salta and Famalla 
Tucuman Nearly all bean scient1sts working at these In~titUtions and 
clsewhere In Argent1na have rece1ved training at CIAT 
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W1th1n the past three years pr1mary emphasis has been g1ven to 
germplasm evaluation at key sites 1n the four most 1mportant bean 
produc1ng prov1nces of northwestern Argentina namely Tucuman Salta 
Sant1ago de Estero and Ju]uy to 1dent1fy parental l1nes 1nclud1ng 
sources of res1stance for product1on l1mit1ng factors and for 
hybr1d1zation In add1t1on segregat1ng hybrid populat1ons and early 
generat1on fam1l1es (F

3 
to F5) have been suppl1ed each year to these 

three 1nst1tut1ons Presently EEAOC-Tucuman INTA-Salta and 
INTA-Famalla each have an act1ve program for improvement of Alub1a 
beans Sc1ent1sts at each of these inst1tut1ons have gradually begun 
their own hybr1dizat1on program from germplasm mostly supplied by CIAT 

In 1983 an adaptation nursery of 526 families 1n F4-F~ generat1ons and sources of res1stance were sent for evaluat1on at key 
sites 1n each of four states One patholog1st and a breeder from CIAT 
Joined Argent1nian bean sc1ent1sts 1n evaluations of those nurser1es 
High levels of much needed res1stance for BCLMV CBB a" hracnose and 
angular leaf spot were observed 1n many fam1l1es (Prior testing of all 
Materials for BCMV was done at CIAT) Promis1ng families at each 
locat1on were marked for 1nd1v1dual plant selections at harvest EEAOC 
and INTA-Famalla grew about each 200 select1ons in heated plast1c houses 
dur1ng the w1nter and further mult1pl1ed their seed 1n the follow1ng 
spr1ng Thus suffic1ent seed of a large number of l1nes should be 
available for yield tr1als 1n 1984 

In the meantime sim1lar evaluat1on and select1on was carr1ed out 
at CIAT-Palm1ra for CBB angular leaf spot BCMV and anthracnose - the 
latter two under controlled condit1ons 1n the greenhouse A breeder 
from EEAOC (who spent four months at CIAT) partic1pated 1n evaluation 
and select1on of these materials the best of these (about 250) will be 
included 1n an adaptation nursery for mult1location test1ng in Argentina 
and Colombia 1n 1984 

Although 1t 1s easy to comb1ne res1stance to princ1pal d1seases 1n 
a short time it has been d1ff1cult to obta1n lines w1th large ( 50 
g/100 seed) wh1te ~h1ny alub1a grain types and des1rable res1stances 
for most factors often had to be transferred from small seeded parents 
of other grain types 

It 1s hoped that most mater1als bred for Argent1na w1ll serve 
equally well for Western As1a and the North Afr1can countr1es whose bean 
type requ1rements are sim1lar However res1stance to spec1f1c problems 
not common 1n Argent1na ~ BYMV halo bl1ght bean fly etc have to 
be 1ncorporated add1tionally as desired Dur1ng the workshop at ICARDA 
1n May prel1m1nary contacts for germplasm exchange 1n1t1at1on of 
collaborat1ve proJectq were made w1th part1c1pants from many countr1es 
of the reg1on A bean breeder from Egypt spent three months at CIAT and 
took w1th h1m selected germplasm It 1s hoped that th1s act1v1t' w1ll 
gradually 1ncrease 1n the future w1th Turkey Iran Spa1n Yemen Arab 
Republ1c Sudan Pak1stan Greece etc 

In black beans 1mproved lines have been introduced through IBYAN 
and subsequently evaluated extensively Seed mult1plicat1on and 
adopt1on by farmers has been rap1d 1n Argent1na where 1n les~ than four 
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years uftPr the1r 1ntroduct1on 1nto the countty the l1ne POR 41 RAT 
76 r\T 448 and BAT J04 w1ll occupy over 30 000 ho 1n 1984 ~ach o 
the•c '''~ var1et1es have at lea• ct 50/ y1cld o~vantage over the locol 
vartety ~L0 TO Comun 

Andean Zone and l:.astern Afrtca 

renetlC lnprovewen for the Anrlean zone 

Culttvar tmprovement for the Andean Zone tnvolvev collabor1t1\e 
proJects w1th the not10nal programs of Colomb1a Ecuador and Peru and 
1s concLntrated 1n two locat1ors 1n each country From ~otth to South 
these are La Selva Obonuco (ICA Colomb1a) Santct Catalina Cuenca 
(TNIAP Ecuador) CctJabamba Cuzco (INIPA Peru) Breeders from each of 
these countr1e• met at CIAT for a workshop 1n December 1983 to d1•cuss 
advances ach1eved rev1ew breed1ng methodology and to evaluate f1cld 
nurser1es 1n Colombia 

In add1tion to IBYAN tr1als breed1ng nurser1es were d1str1buted to 
all locat1ons cons1st1np of cross1ng blocks serregat1ng gen•rat1ons 
and advanced l1nes (VEF) Nurser1es were prepared 1nd1v1dually for each 
locat1on accord1ng to local needs (Table 52) In add1t1on a large 
number of crosses were rnade 1n CIAT from culttvars frorn each country and 
1mproved germplasm In many case• these crosses were spec1f1cally 
requested by a nat1onal program A bulk breed1ng procedure 1nclud1ng 
mas• select1on for gra1n tvpe allows these crosses to be rapidly 
advanced to the r

4 
generat1on distributed to the relevant programs as 

segregating populat1ons for local select1on Advanced l1nes emerg1ng 
out of local selections are entered 1nto the VEF nursery which 1s made 
ava1lable on a reg1onal bas1s allow1ng free 1nterchange of improved 
mater1als and evaluatton over a wtder ecologtcal range 

Colomb1a 

In add1tion to the 1nternat1onally distributed nurser1es shown 1n 
Table 52 a collaborat1ve breed1ng program with ICA 1s underway at La 
Selva and Obonuco 1nvolving all generations of selection As a result 
of the collaborat1ve proJeCt 1n La Selva ICA-Llanogrande was released 
in 1982 Approx1mately one ton of breeder seed of th1s cult1var was 
produced 1n La Selva 1n 1983 and all certif1ed seed (approx1mately four 
tons) was sold by ICA In on-farm trial~ conducted 1n the reg1on the 
cl1mb1ng bean l1ne La Selva which was selected from a cross made by ICA 
of Mex1co 235 x Bola RoJa cont1nues to be prom1s1ng as 1t 1s resistant 
to anthracnose tolerant of low soil fert1litv and has a gra1n type 
s1milar to Cargamanto the local cult1var Breeder seed of th1s l1ne 
and three other prom1s1ng advanced l1nes is be1ng produced 1n 1983 An 
early climb1ng bean line with the Cargamanto gra1n type V-6785-325-M-M 
(now recoded as ZAV 83102) shows promis1ng results 1n the coffee region 
(1 500-2 000 msl) but 1s unstable in on-farm trials 1n Ant1oquia above 
2 000 msl It 1s the result of a cross between a Colomb1an cult1var 
CUN-96 crossed w1th AB 136 a source of resistance to most races of 
anthracnose Another early l1ne with the L1bor1no gra1n type 
V-5783-38-M-M (recoded as ZAV 83101) 1s the result of a cross between 
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Cargamanto and GuanaJuato 22 from Mex1co (as a source of anthracnose 
res1stance) and 1s also highly prom1s1ng for the coffee reg1on A 
total of 426 pre-VEF l1nes were tested 1n La Selva in 1983 to select 
advanced lines for 1984 All new materials are field resistant to 
anthracnose and select1on pressure is now be1ng g1ven to increasing the 
level of Ascochyta res1stance 1n materials w1th commercial 
acceptab1l1ty 

At Obonuco work was also concentrated on climb1ng types wh1ch are 
predom1nantly 1ntercropped w1th ma1ze Beans selected at Obonuco are 
for the h1gh alt1tude Andes above 2 500 masl The germplasm select1on 
E 605 was selected fro~ the Ecuador1an collect1on It has a gra1n type 
virtually 1nd1st1ngu1shable from Mort1no but 1s somewhat earl1er and 
s1gn1f1cantly h1gher y1eld1ng (46/) according to results of on-farm 
trials 1n the Ip1ales d1strict It haG 1ntermed1ate res1stance to 
anthracnose In add1t1on prom1s1ng results on farms have been ach1eved 
w1th the breed1ng l1nes ICA 32980-m (4) -ma-mb-1-41 recoded as TIB 
25-41 and 32980-m(4)-ma-mb-1-44 

Approx1mately 500 kg of breeder seed of E 605 and ICA-Llanogrande 
was produced in Obonuco in 1983 ICA-Llanogrande is not suitable for 
altctude2 above 2 500 masl unless planted at relatively high density (8 
plants/m ) ~nd with an early cult1var of ma1ze (e g Cundinamarca 
431) accord1ng to the results of an 1ntercropping trial w1th 10 
cult1vars of beans and three of maize E 605 on the other hand 
responds to a taller later ma1ze cult1var (e g MB-521) of the sort 
more typ1callv grown in the region 

Breeder seed (approx1mately lOO kg ) of prom1s1ng bush bean l1nes 
L-33462 and L-33411 was produced at Obonuco 1n 1983 In add1tion to 
the mater1als shown 1n Table 52 se1ection 1s underway w1th 132 pre-VCF 
1ines at Obonuco 1n a prel1minary y1eld tr1al and in obqervations 
nurseries off-station 

Ecuador 

A total of 77 crosses were made w1th Ecuador1an cult1vars 1n 1983 
Typ1cal cl1mb1ng bean cultivars 1nclude Bolon RoJO and Bolon Bayo bush 
bean cult1vars 1nclude Cargabello and Shaya a sem1-cl1mber Cl1mb1ng 
beans are 1ntercropped w1th ma1ze and bush types are normally sole 
cropped 

From the evaluat1on of the cross1ng block 1n 1983A a number of 
crosses were requested and made in Popavan and Obonuco Selected 
parents included F 4 E 521 E 605 E 1253 VRB 81057 From prev1ous 
sh1pments of cl1mb1ng bean segregating mater1als local select1ons from 
V-5797 V-6800 and 1-20902 s1gn1f1cantly outy1elded the checks and are 
now be1ng tested 1n seven locat1ons A select1on from Ecuador1an 
germplasm (C 1056 ICA-Llanogrande 1n Colomb1a) 1s also be1ng cons1dered 
for var1etal release 1n Fcuador Th1q 1ine would rep1ace Shaya over 
wh1ch 1t has a y1eld advantage of 130/ 1n exper1ment stat1on tr1als 
Juqt1f1cat1on for the var1eta1 release 1ncludes the need for a h1gher 
y1eld1ng bean compan1on to the earl1er ma1ze cult1vars now be1ng 
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planted and w1th res1stance to anthracnose Approx1mately 751 kg of 
breeder seed of E 1056 were produced 1n 1983 

The most prom1s1ng bush bean lines have been ICA-Guali (known 
locally as E 101) E 1486 and Linea 24 but a y1eld tr1al of advanced 
l1nes from the VEF 83 re\ealed sorne new prom1s1ng l1nes PVAD-1426 
PVAD-1427 PVAD-142 and A 36 wh1ch are be1ng evaluated 1n four 
locat1ons 

Peru 

A total of 132 crosses were made w1th Peruv1an cult1vars from the 
Andes The pr1nc1pal cult1var 1n the northern department of CaJamarca 
1s Blanco Caballero a climber 1ntercropped w1th ma1ze wh1le 1n the 
southern department of Cuzco Amarillo g1gante is the pr1nc1pal cl1mbing 
cult1var and Red Kidney and Panam1to are the princ1pal bush bean 
cult1vars 

As a result of collaborat1ve work 1n CaJabamba a new cl1mb1ng 
cult1var Glor1abamba (CIAT accession G 2829) was selected and named 1n 
1982 Other prom1s1ng lines include G 3366 G 5653 (Ecuador 299) and E 
1056 All are res1stant to anthracnose but 1mproved res1stance to 
Ascochyta 1s needed Of 150 F

4 
segregat1ng ~aterials or1g1nat1ng from 

crosses made 1n CIAT sorne promising cl1mbing bean lines w1th improved 
res1stance to Ascochyta and anthracnose have been selected 1n Ca]abamba 
These include the follow1ng Ancash 143 x E 1056 Compuesto 11 x G 2641 
and Ancash 143 x G 2641 

In Cuzco halo bl1ght replaces Ascochyta in 1mportance after 
anthracnose Prom1sing cl1mb1ng bean lines include Puebla 444 (G 3410) 
and Glor1abamba Bush beans however are more important and the best 
of these types 1nclude ICA Palmar and Red Kloud both with 1ntermed1ate 
res1stance to anthracnose and halo bl1ght Other promising lines 
1nclude Ancash 66 (G 4727) ICA Tundama Nar1ño 20 (G 12666) and BAT 
1222 Of the Panam1tos BAT 338 BAT 482 and BAT 1061 are prom1sing 
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Eastern Africa 

Collaboratlve work ln Afrlca began ln 1976 with the shlprnent of 
IBYAN trla1s to an increasing number of 1ocations Of the srna11 red 
bush beans BAT 41 (released as Revoluclon 79 ln Nicaragua) and A 21 
have been consistently superior to local controls ln Rwanda Zaire 
Uganda and Tanzania With the red rnottled types there has been 1ess 
conslstency ln thelr results but BAT 1296 and BAT 1297 have been 
superlor to the control in several 1ocatlons (Table 53) In Table 54 
results from the serles of red rnottled types do not lOdlcate any 
conslstent superlorlty although BAT 1253 and BAT 1254 1ook prornlslng in 
Chipata Zambla and XAN 43 ln Blg Bend Swazlland Of the small 
whltes BAT 1061 and BAT 1198 are the best ln Ethlopla and South Africa 
(Table 55) In Zimbabwe and Swaziland good results have been obtalned 
Wlth cream coloured llnes BAT 561 A 79 A 67 and XAN 66 

Despatches of breedlng rnateria1s to Afrlca lncreased greatly ln 
]Q83 (Table 56) Many prograrns have requested crosslng blocks for 
evaluatlon under local condltions and to provlde sources of reslstance 
to speclfic factors A few segregatlng rnaterlals have been sent to 
Rwanda where the flrst CIAT outreach sclentlst in Afrlca is stationed 
and to Tanzanla as a result of trainlng Vlslts to CIAT of Tanzanlan 
sclentlsts ln collaboratlon Wlth the Tit1e XII proJect Conslderable 
numbers of advanced llnes frorn the VEF 83 nursery have been selected 
accordlng to the needs of each locatlon 

The number of hybrlds made ln CIAT are shown ln Table 57 
llsted according to proJects or the country of orlgln of the 
recurrent parent A nurnber of these crosses were speclflcaly 
b) co1laboratlng countrles They wi1l be advanced to F4 and 
as bu1k populations to lnterested prograrns 

They are 
fernale or 
requested 
shlpped 

In rnany parts of Afrlca the necrotlc stralns of BCMV 1l~1t the 
usefu1ness of materia1s only carry1ng the dorn1nant I gene for 
res1stance An act1ve prograrn of hybr1d1zation to zncorporate other 
sources of res1st~nce 1s underway Sources of bc-2 gene such as Red 
Mex1can UI 35 and Great Northern 31 and of the bc-3 gene such as Don 
T1Moteo are be1ng extens1\e1y used The poss1b111ty of other 
rnechan1sms of res1stanre 1s be1ng invest1gated ln the f1e1d 1n Rwanda 

Bean fly lS posslbly the most 1mportant problern and sources of 
1rnproved reslstance a1ready ldentifled ln Afrlca and Talwan are be1ng 
crossed wlth Afrlcan cu1tlvars for testlng 10 the co11aboratlve CR~P 
pro]ect Tltle XII lO Tanzanla 

Angular leaf spot also occurs very w1dely ln Afrlca and useful 
res1~tance has been 1dent1f1ed ln A 240 and A 152 

Halo bllght 1s 1rnportant ln sorne areas and Montca1rn and Mecosta 
have shown good res1stance and useful adaptation ln Lyamungu Tanzan11 

Cllrnb1ng beanJ are 1mportant rna1n1y 10 Rwanda and Burund1 where V 
79116 dnd G 6977 have been 1dent1f1ed as super1or at Rubona Rwanda and 
Ecuador 299 Ecuador 131 and E 1056 at K1soz1 Burund1 
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D1acol Calima has been released 1n Burund1 and large quantit1es of 
cert1f1ed seed are ava1lable It 1s still uncerta1n how this var1ety 
w1ll behave if m1xed with local land races New advanced lines from the 
VEF 83 were evaluated at the Mosso experiment stat1on and a number of 
them of the Cal1ma type look promis1ng Sorne of these (e g PVAD-
1312 PVAD-1362) are type II s and may compete better 1n mixtures than 
D1acol Cal1ma 
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Snap Beans 

A total of 112 crosses were made at CIAT 1n 1983 many of wh1ch 
1nvolved crosses of green bean cultivars w1th 1mproved dry bean lines 
The obJective of these crosses was to 1ncorporate 1mproved disease 
resistance from dry beans into green beans the ma]or1ty of which are 
h1ghly susceptible to rust and other pathogens In add1tion many 
segregat1ng populations of bush types were rece1ved from Wash1ngton 
State Univers1ty Th1s collaborat1on has advanced select1on of 
tropically adapted bush green beans w1th 1mproved res1stance to rust 
powdery m1ldew and CBB The h1ghest qual1ty pods tend to be associated 
w1th d1sease suscept1bil1ty but sorne advanced l1nes now 1n F6 show 
prom1s1ng combinations of pod quality d1sease resistance and yield 
(Table 58) The parents of the most prom1sing l1nes include Olivade 
Tendergreen Tempo and Beaut1ful Emphas1s has been g1ven to the round 
podded stringless type but new crosses have 1ncluded the flat podded 
type and sorne of the lower quality pod types may be suitable in sorne 
areas for dual purpose green bean and dry seed product1on 

Progress in climb1ng types has also resulted 1n F6 lines 
combining satisfactory pod quality with 1mproved disease resistance and 
yield (Table 59) The principal green bean parents used have been Pole 
Blue Lake (G 8992) and a Mexican accession P I 263596 (G 1040) Both 
are round podded stringless types Of the flat podded types Wh1te 
Stokboon (G 10053) has been one of the best parents Of the dry bean 
donors of res1stance and yield the best have been V 7920 and VRB 81047 
In most crosses with these pod qual1ty has suffered but will be 
recovered with further 1ntercrossing 

The first green bean nurseries includ1ng segregat1ng materials 
were sent to Egypt Chile and Argentina in 1983 
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Tab1e 58 Eva1uatlons of prom1-;1ng select1on.=. of bush green beans 
on a 1-5 sca1e for a11 characters where 1 O 1s exce1lent 

Generat1on Code Se1ection Growth Rust Powderv Pod Yle1d 
hablt mlldew qua11ty efflc1ency 

F5 QC-23 -11 1 ? o 2 o 1 o 2 5 
F5 QC-95 -17-15 1 1 o 2 o 1 o 3 o 
F5 QC-95 -17-12 1 1 5 2 5 1 o 3 o 
F6 QC-2579 -12 I 1 o 2 o 1 o 2 o 
F6 QC-2579 -110 I 1 o 2 o 1 o 2 o 
F6 QC-2579 -116 I 2 o 2 o 1 o 2 o 

Tab1e 59 Prom1s1ng se1ections of c11mb1ng green beans Eva1uatlons for a11 

characters on a 1-5 sca1e where 1 O 1s exce11ent 

Generat1.on Code Se1ectlon Growth Rust Pod qua11ty 

hab1t efhciency 

F6 QC-9110 -19 IVA 2 5 1 o 2 o 

F6 QC-9101 -16 IVA 3 o 1 o 2 5 

F6 QC-9101 -111 IVA 3 o 1 o 2 5 

F6 QC-9102 -11 IVA 3 o 1 o 2 5 

F6 QC-9110 -16 IVA 3 o 1 o 2 5 

F6 QC-9111 -14 IVA 3 o 1 o 2 5 
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EVALUATION IN UNIFORM NURSERIES 

As ment1oned in the Bean Program Annual Report 198? the three 
phase system for evaluation and d1stribution of experimental lines was 
extended Each of the thrPe phases VEF EP and IBYAN now runs a full 
year 

The genetic mater1al tested 1n the three nurseries was as follows 
1 385 entries 1n the VEF 83 304 entr1es in the EP 82 and 140 entries in 
the IBYAN 83 

VEF the 1 385 entries of the VEF 83 were d1stributed in 12 groups/ 
(Table 60) 

Table 60 Distribution of the 1385 entries of the 1983 VEF 

Group no Growth habit Group 1dent1fication No of entr1.es 

10 Bush Black seeded small 115 
20 Bush Red seeded small 196 
25 Bush Red mottled med/large 448 
30 Bush White small mottled 59 
35 Bush White large mottled 35 
40 Bush South and North Pacific 

Coast 14 
45 Bush Mexican highlands 132 
50 Bush Brazil 148 
60 Climb1ng Black warm climates 19 
70 Climb1ng Red warm climates 45 
80 Climbing L1ght colors warm climates 112 
85 Climbing Light colors cool climates 62 
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The red mottled group seems larger but this group 1ncludes 
mater1als for the Car1bbean Andean h1ghlands and Edst Afr1ca 
The numbers reflect well the need for spec1f1c types 1n the areas where 
bean~ ctrP grown Table 61 show~ the number and proport1on of bean 
entr1es w1th1n each bas1c group show1ng d1fferent growth hab1ts 

W1th respect to matur1ty var1ab1l1ty was less than expected In 
Most of the groups the maJorlty of mater1als reached phys1olog1cal 
Matur1ty between 73 and 78 days No n1ater1als were found matur1ng at 
les" than 70 or more than 83 days (Table 62) 

Y1eld da~a for the V~~ were calculated as 1f they were taken from 
plots of 5 Om and 10 O M 1n the f1rst and second semester 

2 respect1velv although data were recorded from plots of 4 8 and 7 6 m 
Onlv clean sound gra1n was used for these calculat1ons These 
prov~s1on~ were taken to compensate for y1eld est1mates based on small 



Table 61 Number and proport1on of bean entr1es 1n the VEF 83 w1th1n each bas1c 
group according to seed type adaptation and growth habit 

GrouE 
Code and Descript1on 

10 -black 
20-red small 
25-red mottled large/med 
30-wh1te ~mall 

35-white large 
40-S & N Pacif1c Coast 
45-Mexican highlands 
50-Brazü 
60-Black warm cl1mates 
70-Red warm cl1mates 
80-l1ght color warm 

cl1mates 
8S-L1ght color cool 

cl1mates 

G r o w t h h a b i t 
l li lll 

- 107 (93:r) 8 
- 163 (83:r) 33 

294 (66/) 143 11 
11 38 (64/) 10 
26 (74/) 4 S 

3 10 (7U') 1 
18 25 89 (67/) 
4 73 (49/) 71 

IV 

19 (lOO/) 
45 (100/) 

112 (100/) 

62 (lOO/) 



Tab1e 62 Number of bean ent1rcs 1n the VFF 83 w1th1n each matur1ty and 
seed tvpe group1ng 

Matuntv Black Sma11 Red Sl'lall Large Mex1can Braz11 
(days) red '110tt1ed white wh1te h1ghland 

10 20 25 30 35 45 50 

70 o o 2 o o o 1 
71 o 1 9 o 3 o 8 
72 3 1 15 o 1 1 3 <; 

73 1 2 23 1 28 8 1 2 
74 2 2 20 8 25 10 12 
75 3 6 14 18 14 13 22 
6 27 15 9 23 17 15 16 

17 19 22 3 23 o 13 12 
80 4 9 1 1 1 4 2 
81 12 6 1 1 o S 3 
82 1 1 o o o 2 o 
83 o o o o o 2 o 
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Table 63 Mean y1eld 1n kg/ha of the f1ve outstanding mater1als w1th1n each 
group of the VEF 83A 1n Palm1ra 

Y1eld 
Code Descript1on of best Experimental Y1eld over 

check Line of l1ne best 
check 

10 Black bush small 3 984 NAG 15 4 919 23 S 
NAG 54 4 663 17 o 
NAG 11 4 550 14 2 
NAG 42 4 532 13 8 
XAN 147 4 472 12 2 

20 Red bush small 2 618 RAB 3 4 980 90 2 
RAB 93 4 524 72 8 
RAB 13 4 498 71 8 
RAB 77 4 289 63 8 
RAB 59 4 257 62 6 

25 Red mottled bush 
med1.um large 

3 923 PVAD 1425 4 136 S 4 
PVAD 1430 3 912 o o 
PVAD 566 3 807 -o 3 
PVAD 773 3 751 -o 4 
PAI 26 3 665 -o 7 

30 White bush small 3 022 PAN 12 3 586 18 7 
BAT 1716 3 520 16 S 
PAN 29 3 428 13 4 
PAN lO 3 419 13 l 
BAT 1721 3 280 8 S 

35 Whl.te bush large 2 120 PVAR 1502 2 763 30 3 
PVAR 1485 2 722 28 4 
PVAR 1459 2 713 28 o 
PVAR 1492 2 627 23 9 
PVAR 1477 2 586 22 o 

40 Bush South 2 404 APN 74 3 699 53 9 
& North Pac1.f1c Coasts 997 CH-73 3 552 47 8 

DOR 307 3 495 45 4 
BAT 1764 3 374 40 3 
BAT 1765 3 107 29 2 

45 Bush Mexican h1ghland 3 787 PVMX 1583 4 540 19 9 
PVMX 1795 4 429 17 o 
PVMX 1605 4 344 14 7 
PVMX !568 4 281 13 o 
PVMX 1531 4 217 11 4 



Table 63- Conttnued 

50 Bush Braz11 3 688 PVBZ 1798 4 922 33 5 
PVBZ 1899 4 782 29 7 
PVBZ 1706 4 595 24 6 
PVBZ 1726 4 556 23 5 
PVBZ 1782 4 553 23 4 

60 Black warrn cl~mate 
2 513 V8379 3 545 41 1 

V8371 3 489 38 8 
V8370 3 260 29 7 
V8374 3 255 29 5 
V8375 3 201 27 4 

¡Q Red chmbtng 
warm cl1Pnte 3 579 ACV 8365 4 619 29 1 

ACV 8370 4 343 21 4 
ACV 8310 3 931 9 8 
ACV 8368 3 811 6 5 
ACV 8320 3 702 3 4 

80 Ltght colors cltmbtng 
warm cl1rnates 3 127 ZAV 8362 4 686 49 9 

ZAV 8360 4 374 39 8 
ZAV 8301 4 220 35 o 
ZAV 8368 4 060 29 8 
ZAV 8354 4 014 28 4 



Table 66 

Group 

no 

10 

so 
20 

30 

40 

20 

40 

30 

Average 

r v (/) 

Average y1eld (kg/ha) of different seed color groups of bush beans of the EP 82 (results of 

tr1als in 1983 A from Palm1ra and Popayan 

PALMIRA POPAYAN 

\hthout chemical With chemical Difference W1thout chemical With chemical Difference 

protection protection in yields protection protection in yields for 

for Palm1ra Popayan 

12S8 6a* 186S SR 607 2 1341 la 3790 9a 2449 8 
llSl 6ab 1716 sab S64 9 l3SO 2a 3634 sa 2284 3 
lOSO 7abc 1719 lab 668 4 ll6S 3a 3313 7abc 2148 4 
1011 sabe 1847 2a 83S 7 886 2ab 3372 sab 2486 6 

968 7bc 16SS 2b 686 S 1416 1 a 3S92 sa 2176 4 

86S oc 121S 9d 3SO 9 S84 7b 198S 2d 1400 S 

847 6c 1448 se 600 9 887 7ab 2849 le 1961 4 

SS7 4d 1010 9e 4S3 S 8S4 sab 294S 4bc 2090 9 

963 9 1SS9 9 1060 7 318S S 

18 1 12 8 31 2 18 o 

* Means followed by the same letter are not significantly different according to the Duncan test at 

p = o os 
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Table 64 Average yield (kg/ha) of different color groups of bush beans 

in the EP 82 (results of trials 1n 1982 A) in Palm1ra and 

Popayan 

Palmira Po a an 

Croup Without chem1cal Without chemical With Chem1cal D1fference 
No protect1on protect1on protection in y1elds 

for Popayan 

35 52lbc* 222b l489a 1267 
lO 765ab 699a 1266a 567 
30 680abc 472b l209a 737 
50 8lla 779a 1143a 364 
45 620abc 73la l014ab 283 
20 630abc 444b 969ab 525 
40 496c 416b 94lab 525 
25 462c 430b 740b 310 

Average 635 623 1080 
e v 33 8 39 4 39 4 

* Heans followed by the same letter were not s1gnificantly different 
at p = O 05 



Table 6S Average yield (kg/ha) of bush bean seed color groups in the EP 82 (results of­

tr1als in 1982B) in Palmira and Popayan 

PALMIRA POPAYAN 

Group Without chemical W1th chemical Difference W1thout chemical W1th chemical 

No protection protection of yields protection chemical 

1n Palmira 

30 2362 7a* 2S71 4a 208 7 149S 4b 2361 la 

10 21SO 4ab 2842 2a 691 8 14S3 obc 2108 2abc 

so 210S 6b 2684 4a S78 8 161S 8a 2221 lab 

20 2074 9b 261S la S40 2 1333 3bcd 1902 6abc 

4S 1718 3c 2S3S 6a 817 3 1927 9a 2627 9a 

2S 16S6 8c 2198 oh S41 2 949 6de 1333 ocd 

40 1647 6c 2140 6b 493 o 1079 lcde 1S06 9bcd 

3S 1279 4d 1741 2c 461 8 744 9e 983 6d 

Average 1874 S 2426 o 1324 8 1880 6 

e v (/) lS 3 14 2 29 6 26 9 

Difference 

of yields 

in Popayan 

86S 7 

6SS 2 

60S 3 

S69 3 

700 o 

383 4 

427 8 

238 7 

* Means followed by the same letter were not significantly different accord1ng to the Duncan test at 

p = o os 



Tab1e 67 B1ack-seeded bush bean 1ines of the EP 82 with above average 

y1e1ds (kg/ha) w1th and w1thout chem1ca1 protection in 

tr1a1s conducted during four semesters 1n 1982-83 1n 

Pa1m1ra and Popayan 

PALMIRA POPAYAN 
Chem1ca1 Protection Chemica1 Protection 

L1ne W1thout Difference Protect1on Without With Difference 
W1th 

82 A 

XAN 527 (C) 819 1636 1737 101 
XAN 93 828 1078 1703 625 
A 237 741 946 1687 741 

x Group 765 699 1266 567 
n = 31 31 

82 B 

BAT 1470 2429 2990 561 
BAT 1481 2959 3530 571 
XAN 109 2450 3264 814 
G 7249 2465 2917 452 
XAN 108 2516 3269 753 
A 210 922 2132 1210 
A 214 983 2349 1366 
A 231 1410 2133 723 

x Group 2129 2817 688 712 2124 1412 
n = 31 31 

83 A 

BAT 1554 1443 1912 469 1546 4187 2641 
BAT 1647 1788 2116 328 1612 4059 2447 

x Group 1259 1866 607 1341 3791 2450 
n = 20 22 
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Table 68 L1nes of red seeded bush beans in the FP 82 w1th above average 
y1elds (kg/ha) 1n trials Wlth and w1thout chem1cal protect1on 
conducted over four semesters 1n 1982-83 1n Palm1ra and 
Popayan 

Palmira Palmna 
Chemical protection Chem1cal protect1on 

llne Wlthout Wlth D1fference W1thou t W1 th D1fference 

82 A 

XAN 90 715 886 1886 1000 
BAT 1670 683 SO? 1801 1299 
BAT 1654 695 697 1649 952 
BAT 1493 690 718 1614 896 
BAT 1570 804 524 1166 642 
BAT 1577 857 938 1126 188 
BAT 1572 708 543 969 426 

x Group 630 444 969 525 
n= 34 34 

82 B 

BAT 1449 2402 2961 559 936 2323 1387 
BAT 1532 2243 624 2333 1709 
XAN 90 2518 2982 464 953 3343 2390 

x Group 2107 2621 514 591 1903 1312 
n 34 34 

83 A 

BAT 1514 1344 2126 782 1330 4038 2708 
BAT 1670 1368 1772 404 1810 3642 1832 

x Group 1051 1719 668 1165 3114 2149 
n= 18 25 
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Table 69 Large red seeded bush bean l1nes 1n the EP 82 w1th above 
average y1eld (kg/ha) 1n tr1als w1th and w1thout chem1cal 
protect1on conducted over four qemesterq 1n 1982-83 1n 
Palmira and Popayan 

PALMIRA POPAYAN 
Chern1ca1 protect1on Chem1cal protect1on 

L1ne Wlthout W1th D1fference W1thout W1th D1fference 

82 A 

A 488 593 1744 1151 
Ancash 66 683 1242 1641 399 
A 482 542 738 890 152 

x Group 462 430 740 310 
n = 53 53 

82 B 

BAT 1260 1895 2403 508 650 
BAT 1582 2047 2428 381 874 
BAT 1387 1889 2179 290 760 
BAT 1385 1779 2221 442 564 1815 1251 
BAT 1579 19q8 555 1794 1239 

x Group 1648 2141 493 481 1312 831 
n= 53 53 

83 A 

A 485 937 1024 3250 2226 
BAT 1579 911 1750 839 1031 2703 1672 

x Group 865 1216 351 566 1952 1386 
n = 31 23 
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Table 70 Small white seeded bush beans of the FP 82 with above average 
y1elds (kg/ha) 1n tr1als with and w1thout chem1cal protect1on 
conducted over four qemesters in 1982-83 in Palm1ra and 
Popayan 

PALMIRA POPAYAN 
Chem1cal protect1on Chem1cal protect1on 

L1ne W1thout With D1fference W1thout W1th Difference 

82 A 

XAN 125 788 813 1700 887 
BAT 1419 839 542 1351 809 

x Group 680 472 1209 737 
n= 11 11 

82 B 

XAN 125 3026 3222 196 647 2612 1965 
BAT 1259 2621 636 2663 2027 

x Group 2432 2644 212 516 2418 1902 
n= ll 

83 A 

XAN 125 1284 2317 103 915 4732 3817 
BAT 1453 ll16 1366 

x Group 1012 1847 835 886 3373 2487 
n= 8 8 
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Table 71 Large white seeded bush beans 1n the EP 82 w1th above average 
y1elds (1n kg/ha) in tr1als w1th and w1thout chem1cal protect1on 
conducted over four semesters 10 1982-83 in Palm1ra and 
Popayan 

PALMIRA POPAYAN 
Chem1cal Erotection Chem1cal protec..t 00 

L1ne W1thout W1th D1fference Without W1th D1fference 

82 A 

A 493 561 470 1335 865 

x group 493 222 867 645 
n= 13 13 

82 B 

A 492 1302 626 
A 493 1523 1930 407 727 2227 1500 

x group 1297 1857 560 424 910 486 
n= 13 13 
83 A 

A 493 636 1492 856 1004 3685 2861 

x group 557 1011 454 855 2946 2091 
n= 7 7 



]j(¡ 

Table 7 2 Bush bean l1nes of the FP 82 w1th abovc average v1elds 
(1n kg/ha) 1n tr als w1th and w1thout chPmlcal pr0tect1on 
conducted ovet four semestcrs 1n 1982-83 1n Palm1ra 1nd 
Popavan 

PALMIRA POPAYAN 
Chem1cal l!:rotect 00 Chem1cal Erotect1on 

L1ne Wlthout Wlth lllffererc lhthout lo.lth lllfference 

82 A 
BAT 1417 794 775 138 612 
FMP 106 828 1029 1330 301 
BAT 1544 621 826 13 ' 499 

x Group 486 416 941 525 
n = 23 23 

82 B 
BAT 1373 1705 2293 588 624 
BAT 1456 1781 849 2361 1514 
BAT 1425 1835 2802 967 1218 2250 1032 
BAT 1463 1871 2794 9°1 838 ?145 1307 
BAT 1544 2167 2714 547 112 7J3 1611 
EMP 106 2397 2834 437 862 2499 IC37 

x Group 1660 2196 536 592 1574 982 
n = 23 23 

83 A 
BAT 1463 984 1579 'i95 1176 1187 2011 
XAN 128 1237 2232 995 1037 3808 2771 
EMP 83 977 1956 979 978 3161 2183 
FMP 106 1057 1794 737 1862 3954 2092 

x Croup 848 1449 601 x group 888 2849 1961 

n = 15 LO 
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Table 73 Bush bean l1nes for the h1ghlands of Mex1co from the EP 82 
w1th above average y1elds (Kg/ha) 1n trials w1th and w1thout 
chem1cal protect1on conducted over four semesters 1n 1982-83 1n 
Palmira and Popayan 

PALMIRA POPAYAN 
Chem1cal Protect1on Chemical Protect1on 

L1ne W1thout W1th D1fference W1thout W1th Dlfference 

82 A 

A 445 686 1574 1786 212 
A 414 677 866 1614 748 
A 410 758 819 1121 302 

x Grupo 620 731 1014 283 
n = 18 18 

82 B 

A 410 2013 2871 858 2202 2903 701 
A 407 2030 2867 837 1380 
A 411 1990 2995 1005 1482 2634 1152 
A 439 1964 3204 1240 1663 2933 1270 
A 442 1925 2737 812 1838 3022 1184 
A 445 2209 3158 949 2017 3065 1048 
A 429 1943 2713 770 1363 2733 1370 

x Grupo 1734 2524 790 1244 2577 1333 
n = 18 

83 A 

A 439 1021 1806 785 17 34 
A 445 1034 1717 683 1952 
A 429 1380 1978 598 1675 

x Grupo 969 1655 686 1416 3592 2176 
n = 11 
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Table 74 Bush bean lines with cream colored seeds from the EP 82 w1th 
above average y1eld (kg/ha) 1n tr1als with and w1thout 
chemical protect1on conducted over four semesters in 1982 and 
83 1n Palm1ra and Popayan 

Palmira Poea¡;:an 
Chem1cal erotection Chemical Protect1on 

Line Without W1th D1fference W1thout With D1fference 

82 A 

A 321 936 1147 2198 1051 
A 375 952 1382 2189 807 
A 242 847 1053 1500 447 
A 358 1019 910 1380 470 
A 315 1009 1023 1330 307 
A 176(C) 878 1048 1284 236 
A 297 945 823 1236 413 

x Group 811 779 1143 364 
n= 56 56 
82 B 

A 242 2412 2994 582 1101 2503 1402 
A27l 2511 2992 481 1244 2452 1208 
C'lrl.oca 80 2489 2768 279 1438 2556 1ll8 
A 339 2434 3017 583 ll48 2795 1647 

x Group 2107 2687 580 1003 2214 1211 
n= 56 56 

83 A 

A 250 1335 2174 839 1622 4420 2798 
Car1oca 80 1541 1838 297 1448 

2076 680 
BAT 1601 1361 1835 474 1808 4513 2705 
A 322 1218 1823 605 2161 3870 1709 
BAT 1458 1268 1851 583 1469 3834 2365 

x Group 1152 1716 556 1350 3635 2285 
n= 44 44 
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single ?lots Table 63 shows the outstand~ng materials in each group in 
the trial grown ~n CIAT-Palmira during the first semester of 1983 
Yields seem high because they were calculated from small plots but 
performance above the best check was clear in all groups except in the 
red mottled 

The ma~n diseases evaluated in the VEF 83 were rust and CBB in 
Palmira and anthracnose angular leaf spot and Ascochyta in Popayan A 
high number of entries were res~stant to either rust anthracnose 
angular leaf spot but few were resistant to anthracnose and Ascochyta 

EP Preliminary Yield Tr~al 

As was previously mentioned the Bean Program changed ~ts germplasm 
evaluat~on scheme of the EP and VEF nurseries extending the evaluat~on 
period from six months to one year for each nursery For that reason 
the EP 82 was evaluated from January 1982 to December 1983 over four 
semesters in Palm~ra and three in Popayan Partial results were 
presented ~n the Bean Program Annual Report 

A total of 304 entries were included in the EP 82 nursery 
evaluations were repeated ~n 1983 approx~mately 150 lines were 
evaluated elim~nating obv~ously infer~or mater~al 

When 

The entr~es were separated ~nto 14 groups accord~ng to seed s~ze 
seed color bush bean (8 groups) and cl1mb1ng bean (6) growth hab1ts 
The experiments were done at CIAT-Pal~1ra and Popayan under h1gh 1nput 
(with chemical protect1on) and low-input (w~thout chem1cal protect1on) 
cond1t1ons with the exception of first semester of 1982 EP 82A wh1ch 
was only done 1n Palm~ra under low input cond1tions 

Dur~ng the second semester of 1983 bush bean advanced l1nes were 
included having the highest yields in the FP from 1979 to 1982 These 
trials were done in both the CIAT-PalM1ra and Popayan stat1ons with h1gh 
and low ~nputs A total of 175 entries were ~ncluded for Palmira and 
154 for Popayan separated 1nto e1ght groups of bush l1nes 

In the f1rst semester of 198? the med1um and large wh1te seeded 
group outyielded the other groups under protected cond1tions 1n Popayan 
Th~s was partially due to the low number of entr~es evaluated 1n th1s 
group The y~elds of the groups of small black seeded entr1es and 
small white and cream-colored seeded entries were stat1st1cally 
equivalent to the h1gher-yield1ng group 1n both locations under 
chem~cally protected cond1tions Without protect1on the y1eld 
statist1cs changed completely for blacks and wh1tes In general the 
y~elds were low part~ally due to the heavy rains and floods 1n Palm~ra 
and Popayan (Table 64) 
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Dur1ng the seme~ter 1982B (Table 65) the small wh1tes the small 
blacks and the small cream colored-seeds outyielded the other groups 1n 
Palmira under non-protected cond1tions However under protectcd 
condition~ the performance of all these groups was similar with the 
except1on of the large and medium reds the large and med1um-sized 
l1ght-colored beans and the large and medium wh1tes 1n Popayan The 
highest yield1ng group was the medium and large pintos under both 
protected and non-protected cond1tions The y1elds were relat1vely low 
but were higher than the previous scmester mainly due to 1mproved 
cl1Mat1c cond1tions 

In thP ~emester 1983A 1n Palm1ra the EP 82 showed 1mproved y1eld 
of small black~ under protected and non-protected condit1ons (Table 66) 
For Popayan the med1um and largc pintos had higher yields followed by 
the small blacks under non-protected cond1t1ons W1th chemical 
protection the h1ghest y1elders were the small black~ followed by the 
med1um and large pintos In Palm1ra the y1elds of the d1fferent groups 
were affected by the heavy attack of CBB duc to h1gh temperature ,rd 
hum1dity cond1t1ons Nevertheles~ the y1elds were relat1vcly h1gh 
under both protected and non-protected cond1t1ons despite the 
cl1matolog1cal envcronment Th1s was partially due to better agronom1c 
management related especially to crop rotation w1th wheat organic 
fert1l1zation w1th chicken manure and m1n1mum t1llage 

With1n the EP 82 in the semester 83A 57 mater1als were selected 
for outstand1ng yield in Popayan and 73 in Palm1ra In general the 
beans~performance 1n the different groups wa~ not consistent over the 
semesters evaluated nor between locations or under protected and 
non-protected condit1ons 

The outstanding materials in each of the eight groups of bush 
var1eties are presented in Tables 67-74 The criter1a for selection of 
these lines was above-average yield under protected and non-protected 
cond1tions in Palm1ra and Popayan Additionally thP entries showed 
broad adaptat1on over semesters 82A 828 and 83A Only selected lines 
common to both locat1ons were included in the tables although select1on 
was done 1ndependently for each location 

From the EP 82 semester 82A of 42 materials selected for the1r 
performance 1n Popavan 28 presented above-average y1elds 1n Palmira 

It should be noted that the climatic conditions for the semester 
83B through November were character1zed by little rainfall 1n both 
environments and as a result di~ease pressure was not as heavy 
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IBYAN- Only the 1983 rLsults of the Colomb1an s1tes and ~ br1ef 
summarv of the 1982 tr1als conducted worldw1de are presented (a separate 
report of IBYAN tr1als 1s publ1shed every year w1th a complete analys1s 
of the ~ternat1onaL y1eld tr1als ) Table 75 shows the character1st1cs 
number of entnes and d1str1but1on pattern of the 83 IBYAN 1n ?77 tr1et1s 
d1str1buted ma1nly throughout Lat1n Amer1ca and Afr1cd 

Bush bean tr1als at Colomb1an s1tes Tr1als were planted 1n 
CIAT-Paln1ra and Pop,yan 1n two &emesters Tr1als at Palrura were 
cooducted W1thout chem1cal control for d1seases wherea~ 1r Fopayan a 
tr1al w1thout chem1r1l protect1on and protected one were cooducted 

Black 1 ans Results for semester A are shown 1n Table 76 Two 
l1nes A 227 and BAT 1481 were among the best y1elders 1n Palm1ra and 
Popayan contrast1ng test1ng s1tes 1n Colomb1a Performance \va .... 

cons1stent under both protected and non-protected cond1tions ICTA 
1amazulapa was also another material that showed good y1eld at both 
s1tes 

Small red and red mottled beaos These lines were tested at Palm1ra 
only dur1ng the f1rst semester of 1983 Exper1mental l1nes clearly 
outperformed the local check BAT 1532 and BAT 1654 were the best 
mater1als 1n the small red group outy1eld1ng A 21-a very coos1stent 
performer through the years 1n the red-mottlcd group the best mater1als 
were BAT 1297 and A 463 (Tdble 77) 

Wh1te beans 
R1co 23 and l1ne 
BAT 1592 was the 
78) 

New mater1als did oot show a 
78-0374 well koown mater1als 
best mater1al at Palm1ra the 

clelr advantage over Ex 
from prev1ous trials 
sale test1og s1te (Table 

Beaos for the Mex1cao h1ghlaods Table 78 shows the results at 
Palm1ra of the exper1meotal l1nes developed for the Mex1can h1ghlaods 
Although cono1tions at th1S S1te do not reflect the stresses to wh1ch 
these mater1al would be subJected neverthele's at least four mater1als 
~ere as good as Car1oca a very good yardst1ck for measur1ng progress 1n 
thesP bean types 

Braz1l1dn beans The beaos of the Braz1lian gra1n types were grown 
1n three tr1als where the Mulat1nhos Car1ocas Ros1nlas Chumb1nhos and 
tnxofres were tested separately 1n three tr1als 

Table 79 shows the results obta1ned w1th the cream-seeded types 
(Mulat1nho) testeú dt Palm1ra aod Popayan A 321 and BAT 1601 showed 
good performdnce at both places w1th aod w1thout chem1cal control of 
d1seases A 321 was outstand1ng even w1thout the use of fung1r1des 
The Braz1l1an commerc1al var1ety lPA 74-19 rould not compete wit~ most 
of the mater1'1Js tested under these cond1t1ons 

Tn the cream str1ped (Car1oca\ group the results were very sim1lar 
(T1ble 80) the outstaod1og l1oes 1n ooe place were the same 10 the other 
place A ?06 A 267 A ?68 and A 445 performed well 10 Palm1ra and 
Popayan whether chem1cal d1sease control was appl1ed or oot 



Table 75 Characteristics composition number of entries and distribution of the IBYAN 83 

L o e a t i o n ~ 

Grain Growth No of South Central Caribbean North East Southem West Horthem Asia Others Total 
Code characteristics ha bit en tries Ame rica Ame rica Africa Africa Africe Africe Africa 

10 black small bush 16 25 22 4 1 1 53 
20 red small bush 16 8 38 7 1 1 1 56 
25 red mottled large bush 10 6 2 7 15 4 6 2 42 
30 white small bush 10 8 4 3 5 2 1 1 1 25 
45 Mexican types bush 20 4 2 12 3 1 1 23 
50 Brazilian types 

Mulatinho 16 
Cario ca 16 34 1 2 4 2 1 4 2 50 
Rosinha 16 

70 red warm Climbing 
clima te 10 2 6 4 12 

75 red cool Climbing 
climate 18 2 2 9 1 1 1 16 

89 72 22 4 48 16 9 3 8 6 277 

TOTAl 178 144 44 8 97 32 18 5 16 12 

% of TOTAl 67 5 27 4 2 9 2 2 



Table 76 Average y1eld 1n kg/ha of the black seeded mater1als tested 1n 
the IBYAN 83 at CIAT-Palm1ra and Popayan Gur1ng semester A 

PAlMIRA 
Without protection 
L1ne Y1eld 

BAT 1481 
BAT 1554 
A 227 
BAT 271(LC) 1 

ICTA 
Brunca 

* 2 263a 
2 15 ab 
2 129abc 
2 110abc 
1 992abc 
1 976abc 

Mean (n= 16) 1 840 
CV (7) 9 3 

1 LC = Local Check 

With protect1on 
1 ine 

BAT 1432 
A 227 
Jamapa 
BAT 1481 
XAN 93 
BAT 527(LC) 1 

Yield 

3 460a 
3 377a 
3 L89ab 
3 251ab 
3 169abc 
3 139abc 

3 111 
8 3 

POPAYAN 
Without protection 
L1ne \ield 

A 227 3 212 a 
XAN 112 2 777 b 
A 213 2 534 be 
XAN 93 2 521 be 
BAT 527(LC) 1 2 468 bcd 
Tamazulapa 2 425 bcd 

2 301 
10 7 

* F1gures followed by the same letter were not s1gn1f1cantly different at the O OS 
level according to the Duncan test 



Table 77 Average y1eld 1n kg/ha of the rec rnater1als tested 1n the IBYAN 83 at CIAT Palrn1r semestPr 
A 

Srnall reds 

Rank Exper1mental l1nes 

1 BA1 1532 
2 BAT 1654 
3 BAT 1561 
4 BAT 1577 
5 A 21 

A 21 
Zamorano 

16 Local check Zamoraro 21 361c 

Mean 1 8~9 
n= 16 
CV (!) 14 l 

Mean 2 021 
n= lO 
cv 0') 7 9 

Y1eld 

2 223a* 
2 lllab 
2 l01b 
2 075b 
2 024b 

1361r 

Red ~ ottled 

Exper1rnental l1nes 

BAT 129 
A 463 
ICA 21148 
Cahrna 
A 463 
BAT 1336 
Linea 24 
A 469 
RAT 1387 

L1nea 2J (LC) 

Y1eld 

2 562a 
2 449ab 
2 053cd 
2 053cd 
2 032cd 

l 9L7d 
l 882d 
l 8l6d 
l 802d 

1 4?3d 

* F1gures followed by the same letter were not stat1st1cally d1fferent at the O OS of the Ducan 
test 

1 LC= Local check 



Tab1e 78 Average YlL1d ln kg/ha of wh1te seeded mater1als and those deve1oped for 
the Mex1can hJgh1ands tested ln the IBYA1 81 at CIAT Pa1mlra semester A 

Whlte seed 
Rank IdentJflcatJor 

Experll'lLntal l1nes 
1 BAT 1S92 
2 Ex RlCO 23 
3 78-0374 
4 XAN 12S 
S BAT 14S3 

Local 
7 
12 

Mean 
n= 
CV(/) 

checks ---BAT 1469 
BAT 1061 

Y1e1d 

1 81,7a* 
1 763ab 
1 6S0abc 
1 640abc 
1 449abc 

1 3S3abcd 
1 OS4d 

1 423 
12 
19 S 

Mater1a1q for Mex1co 
Rank Identlflc,tlon Yle1d 

1 A 442 2 046a 
2 A 114 1 923ab 
3 A 410 1 876ab 
4 A 429 1 866ab 
S Car1oca 1 860ab 

13 G 28S8 1 6S3bcde 
17 A 67 1 430cde 

1 672 
20 

116 

* F1gures followed by the same 1etter were not sign1f1cantly different dt the O OS 
level of the Duncan teqt 
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Braz1l1an mater1als A450 Car1oca and Car1oca 80 showed good 
performance part1cularly Car1oca 

Table 81 shows the results w1th the p1nk dark tan and yellow 
mater1als A 381 and BAT 1670 showed the w1dest adaptation and were 
among the best mater1als 1n both s1tes Palm1ra and Popayan Aroana 
80 the Braz1l1an check performed well at Palmira only 

IBYAN 82 CIAT d1str1buted 223 bush tr1als Mater1als were d1v1ded 
1n groups as ment1oned 1n the Bean Program Annual Report 1982 

Table 82 shows the mean yie1ds of the d1fferent types of bush bean 
tr1als across locations EMP 84 was the outstand1ng mater1al among the 
blacks Coroc1b1 1n the small red group A 336 among the cream-seeded 
(Mulat1nho) materials andA 176 1n the group which 1ncluded an assorted 
number of other Braz1l1an grain types All the red mottled l1nes tested 
have s1m1lar performances 

Table 83 shows the comparison bctween the best exper1mental line 
and the best check 1n each of the groups of materials tested The best 
local check was 1n most uses outperformed by the best exper1mental line 



Table 79 Average yield in kg/ha of the Mulatinho materials tested in the IBYAN 83 at CIAT 
Palm1ra and Popayan 1n semester A 

P a 1 m i r a p o a n 
With protection With protection Without protect1on 

Rank Identif1cation Yield Rank Identification Yield Rank Identification Yield 

Experimental lines 
1 A 321 2 208a* 1 A 321 3 639a 1 A 321 3 145a 
2 A 301 2 128ab 2 A 292 3 349ab 2 A 292 2 697ab 
3 A 354 1 989abc 3 BAT 1601 3 309ab 4 A 315 2 563ab 
4 A 343 1 956abc 4 A 343 3 259ab S BAT 1601 2 S27ab 
6 BAT 1601 1 866 be S A 30S 2 S08ab 

Checks 
5 BAT 561 1 920bc 7 A 140 3 200ab 3 A 140 2 689ab 

11 A 140 1 775c 8 BAT S61 3 132abc 8 BAT S61 2 473ab 
13 IPA 74-19 1 741cd 10 IPA 74-19 3 079abc 14 IPA 74-19 2 122b 

Mean (n=16) 1 804 3 012 2 41S 
cv (%) 8 2 19 o 17 2 

* Figures followed by the same letter were not significantly d1fferent at the O OS level of the Duncan test 



Table 80 ~verage y~eld ~n kg/ha of the Cqr~oca mater~q)s tested 1n the IBY~N 83 at CIAT Palm1ra 
and Popayan ~n semester A 

Palmira p ( p 1. v a n 
Wlth I'rotectwn W th protect1on W~thout Protect10n 

1\ank ldentlhcatlon Y1eld Rank ldc:ntlfl.catlon Y1eld Ranl- Ident1flcat10n Yield 

Exper1mental l~nes 
1 ~ 83 ? 222a* ? A 445 3 675a 1 ~ 286 3 480 
2 A 286 2 050ab "1 ~ 442 3 675a 2 A 445 3 384 
5 ~ 267 2 OOlab 4 A 267 3 650ab 4 A 0 6 3 196 
6 A 268 1 995ab 6 A 286 3 625ab 5 A ?68 1 000 
7 ~ 445 1 943ab 7 ~ 268 3 99ab 6 A 282 990 

Rraz1l1an materlals 
3 Car1oca 2 008ab 1 Ay o 3 715a 3 Car1oca 3 77 
4 t} »O 2 006ab .) Car1oca 3 627ab 9 Car~oca 80 2 784 

11 Car10ca 80 1 8 29bc 8 Car~oca 80 3 468ab 11 1\ so 2 51)'; 

1 ncal check 
Ji A 248 1 666cd 11 A 248 3 423ab 12 1\ 48 2 539 

Mean (n=l6) 1 8!8 3 483 2 794 
l\ (!) 8 6 7 1 1 l 1 

* hgures follo,.ed hv the ane lettet "ere not s1gn1hcantly d1fferent ot the O 05 level of the Durcdn ta>ot 



Table R1 Average yFld (kg/ha) of the (p1nk) Ros1nha (dark tan) Chunb1nho and ()ellow) Enxofre seeded mater1als 
tested 1n the IBYA~ 83 at CIAT-Paln1ra and Popavan 1983 semester A 

Paln1ra p o an 
\hth proteet1on With proteet 1on Without protcetion 

l ark Ident1fleat1on Y1eld Rank Ident1fleation Y1eld Rank Ident1fleat1on Y1eld 

BAT 1291 2 191 a* 1 BAT 1670 3 463a 1 A 176 2 888 a 
o A 38 2 183 a 2 A 176 3 243a 2 A 373 2 815 ab 
3 BAT 1375 2 OP ab 3 A 364 3 219a 3 A 3R1 2 663 abe 
5 BAT 1670 1 867 abed 4 A 373 3 188a 4 BAT 1670 2 480 abed 
6 A 29 1 785 abe de 5 A 381 3 097a 5 A 364 2 351 abed 

Cheeks ---
4 Arcana 80 1 950 abe 12 Aroana 80 2 673a 9 Ros1nha G-O 1 959 de g 

14 Ros1nha G-2 1 L77 efg 13 Ros,_nha G-2 2 663a 13 Aroana 80 1 648 efg 

Mean (n- 16) 1 659 2 942 2 112 
CV ( 1) 17 2 17 2 15 4 

* F1gures followed by the same letter were not stat1st1eallv d1fferent at the 5/ level of the Dunear test 



Table 82 Average yields of the bush breeding lines accessions and variet1es tested in the IBYAN 82 across 
locations 

Experimental Lines 

Black seeded lines 
(based on data from 
EMP 84 
XAN 78 
EMP 60 
Jamapa 
BAT 304 
A 231 
Porrillo S1ntet1co 
BAT 58 
A 211 
XAN 40 
DOR 62 
AZ235 
Mean 
e v {!) 

Yield 

31 sites) 
1886a 
1824ab 
1802ab 
1767abc 
1738abc 
1736abc 
1728abc 
1721abc 
1710abc 
1673bc 
1648bc 
1595c 
1736 
19 o 

Small red-seeded lines 
(based on data from 14 sites) 

Corobici 
XAN 36 
Copan 
Chorotega 
BAT 1215 
BAT 1192 
BAT 1217 
Mean 
e v en 

1740a 
1733a 
1653ab 
1629ab 
1547ab 
1502bc 
1346c 
1593 
15 3 

Experimental Lines Yield 

Red mottled lines 
(basea on 
BAT 1253 
BAT 1276 
BAT 1147 
BAT 1254 
Linea 24 
XAN 43 
BAT 1272 
A 179 
Mean 
e V U') 

Mulatinho 
(based on 
A 336 
BAT 85 
A 140 
EMP 86 
BAT 477 
A 148 
A 147 
AETE 3 
G 7148 
IPA 74-19 
XAN 68 
CATU 
A 163 
G 5059 
G 5054 
A 156 
A 162 
A 154 
Mean 
e v {!) 

data from 
1118a 
1060a 
1054a 
1052a 
1017a 
976a 
961a 
895a 

10T7 
21 4 

lines 

14 sites) 

data from S sites) 
2825a 
2738ab 
2632abc 
2607abcd 
2574abcd 
2543abcde 
2483abcde 
2468abcde 
2399abcde 
2380abcde 
2335abcdef 
2289bcdef 
2217cdef 
2215cdef 
2118def 
205Sef 
2047ef 
1850f 
2375 
16 9 

' 

Experimental Lines Yield 

Other Brazilian grain-types 
(based on data of 11 s1tes) 
A 176 2224a 
A 79 2142ab 
A 140 2118abc 
A 107 2092abc 
XAN 66 2084abc 
A 86 2074abc 
A 73 1953abc 
A 89 1950abc 
A 148 1938abc 
A 113 1903abc 
A 154 1879abc 
XAN 68 1873abc 
A 147 1842bc 
A 59 1840bc 
A 156 1838bc 
A 162 1837bc 
A 152 1831bc 
A 163 1787bc 
EMP 86 1766c 
Mean 1947 
e v 0') 16 1 



Table 83 Performance of outstand1ng l1nes relative to the best local checks IBYAN 82 

Location 
City 

Black seeds 

Palmira 
Popayan 
La Mol1na 
Cotaxtla Veracruz 
S Ixcuintla 
Chillan 
Popayan 
Popayan 
Graneros 
Trancas 
Chillan 
Graneros 
Chillan 
Saman Mocho 
La Gocha 
Alajuela 
Cerrillos 
Las Lajitas 
Popayan 
Alajuela 
Turmero 
San Andres 
Arist del Valle 
Palmira 
Maracay 
Alquizar 
Altamira 
Danli 
Rosario de la Frontera 
Villaflores 
Pt -au-Prince 

Country 

Colombia 
Colombia 
Peru 
Mexico 
Mexico 
Chile 
Colombia 
Colombia 
Chile 
Argentina 
Chile 
Ch1le 
Chile 
Venezuela 
Argentina 
Costa Rica 
Argentina 
Argentina 
Colombia 
Costa Rica 
Venezuela 
Salvador 
Argentina 
Colombia 
Venezuela 
Cuba 
Mexico 
Honduras 
Argentina 
Mexico 
Hait1 

Local var1ety Yield in kg/ha 

BAT 271 2702 
BAt 527 2629 
Costa R1ca l-8 1716 
Negro Veracruz 1295 
Negro Nayarit 3720 
Negro Orfeo 3265 
ICA PiJao 3069 
ICA Pi]ao 2836 
Negro Argel 2542 
DOR 41 2486 
Negro Argel 2459 
ICA Pi]aO x Gratiot 2200 
Negro Argel 2176 
Tacarigua 2119 
DOR 41 2118 
Testigo Local 2 2110 
ICTA Quetzal 2083 
ICTA Quetzal 2021 
BAT 527 1877 
ICA Pijao 1626 
Coche 1522 
S-184-N 1464 
BAT 832 1437 
BAT 271 1318 
Coche 1181 
CC-25-9 1098 
Linea 1374 1078 
Jamapa Jamastran 858 
ICTA Quetzal 762 
Negro Chiapas 671 
Testigo Local 1 667 

Yield of local variety 
compared with the best 

experimental line 
Greater than Less than 

" 7 

9 9 
20 2 
10 7 
35 6 

4 9 
14 9 
19 8 
20 9 
38 1 

7 o 
21 9 

6 8 
24 S 
18 S 
14 8 
15 4 
11 4 
55 7 
15 4 
26 9 
S 8 

34 o 
16 4 
10 6 
47 8 
26 o 
24 8 
69 9 
65 6 
60 4 
30 o 



Table 83 continued 

L o e a t i o n 
City 

Small red seeds 
Popayan 
Palmira 
Popayan 
Alajuela 
Palmira 
Popayan 
Alajuela 
Popayan 
La Gocha 
Alquizar 
Kingston 
San Andres 
San Francisco del Valle 
Danli 
San Andres 
La rge red seed s 
Uyole 
B1g Bend Exp Stat1on 
Popayan 
St Cather1ne 
Popayan 
Alquizar 
Popayan 
Santander 
Moshi 
Mollepata 
Popayan 
Palmira 
Quillabamba 
Palm1ra 
Caisan 
Malkerns 
Chipata 
Pt au Prince 
Misamfu 

Country 

Colombia 
Colombia 
Colombia 
Costa Rica 
Colombia 
Colombia 
Costa Rica 
Colombia 
Argentina 
Cuba 
Jamaica 
Salvador 
Honduras 
Honduras 
Salvador 

Tanzania 
Swaz1land 
Colombia 
Jamaica 
Colombia 
Cuba 
Colombia 
Colomb1a 
Tanzania 
Peru 
Colomb1a 
Colombia 
Peru 
Colomb1a 
Pan ama 
Swaziland 
Zambia 
Haiti 
Zamb1a 

Local variety 

A 21 
A 21 
A21 
Huetar 
A 21 
A 21 
Local check 2 
A 21 
DOR 41 
CC-25-9 
M1ss Kelly 
Rojo de Seda 
Criolla 
S alama 
Arbol1to Ret1nto 

Kabanima 
Te e bus 
A 182 
Miss Kelly 
A 182 
Hatuey 
A 182 
ICA Palmar 
Kiburu 
Red Kloud 
A 182 
Linea 23 
Linea 17 
A 190 
Rosado 
White Canning 
M1samfu Speckled Sugar 
Local check 1 

1 

Yield in kg/ha 

4 006 
2 170 
2 075 
1 668 
1 592 
2 660 
2 431 
2 100 
1 944 
1 530 
1 371 
1 333 
1 083 
1 oso 

3 065 
2 138 
2 028 
1 878 
1 864 
1 464 

706 
425 

2 977 
2 597 
2 209 
1 855 
1 458 
1 059 
1 055 
1 011 

489 
433 
318 

Yield of local variety 
compared with the best 
experimental line 
Greater than Less than 1 

13 o 
4 4 
8 5 
7 9 

15 o 

6 B 
42 9 
25 9 
o 4 

10 4 
4 6 

lB 5 
44 1 

16 8 
7 4 

13 2 
o 4 

27 o 
9 2 
9 7 

14 9 
23 8 
15 2 

2 o 
8 4 

12 4 
4 8 

21 4 
20 2 
47 o 
o 5 

B2 4 
13 5 
3 B 



Table 8J continued 

L o e a t 1 o n 
Citv 

Small white eed 
Graneros 
Palmira 
Graneros 
Mulatinho seed 
Graneros 
Graneros 
t'alm1ra 
Palm1ra 
Alquizar 
Car..._ol_.a seed 
Palmira 
Palm1ra 
Mosh1 Klllm,n]aro 
Graneros 
Cream colored secd 
Popayan 
Santiago Ixcuintla 
Popayan 
Popayan 
Popayan 
Chapee o 
Arist del Valle 
~1g Beng Exp Station 
Ta~nan 

Malkerns 

Country 

Chlle 
Colombia 
Chile 

Chlle 
Chlle 
Colombia 
Colombia 
Cuba 

Colombia 
Colombia 
Tanzan1a 
Chile 

Colombia 
Mexico 
Colombia 
Colombia 
Colombia 
Brazil 
Argentina 
Swaziland 
Mexico 
Swaziland 

Local variety 

ExRlco 23 x NEP 
BAT 1061 
Arroz Tuscola 

Amanda x Tortolas 
Negro Argel 
A 286 
A 286 
Bonita II 

A 286 
A 286 
Testigo Local 2 
Negro Argel 

A 286 
Azufrado Regional 
A 286 
A 286 
A 286 
Cario ca 
Iapar Rai 54 
Speckled Sugar bean 
Agrarista 
Speckled Sugar bean 

Yield of local variety 
compared with the best 
experimental lines 

Yield in kg/ha Greater than Less than/ 

4 375 14 3 
2 024 19 3 
1 160 141 9 

4 271 16 3 
2 839 40 4 
2 396 o 3 
1 856 1 6 
1 380 52 3 

2 629 7 6 
1 910 6 5 
2 919 12 7 
2 682 18 o 

3 857 9 5 
3 154 25 2 
3 129 6 3 
2 541 19 7 
2 534 5 2 
1 803 44 7 
1 792 10 o 
1 353 77 2 
1 021 S 4 

690 158 6 
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EVALUATION AND IMPROVEMENT OF AGRONOMIC PRACTICES 

On-Farrn Research 

Bean Program on-farm research cont1nues w1th three pr1nc1pal 
obJeCt1ves (a) the feedback of 1nformat1on to breed1ng prograrns on the 
performance of new technologies espec1ally var1et1es 1n farrners 
ex1st1ng cropping systerns (b) the adaptat1on of rnethodolog1es for 
on-farrn research to cropp1ng systerns wh1ch 1nclude beans and (e) the 
tra1n1ng of nat1onal prograrn scientists 1n these methodologies 

A fourth ob]ect1ve 1s expected to gradually 1ncrease 1n 1mportance 
namely the support of national program sc1ent1sts 1n a network 
(in1t1ally 1n Lat1n Amer1ca) conduct1ng on-farm research 1n areas where 
beans are an 1mportant crop 

S1nce October 1982 surveys have been conducted (see Econom1cs 
sect1on) and 102 tr1als (Table 84) 1n the four work areas 1n Colombia 
(for descript1on of methodology see the Bean Prograrn Annual Report 1982 
On-Farrn Research Table 1) A further 86 tr1als were planted 1n the 
work zones in 1983 between August and November based on results from 
the previous year s tr1als Also the Ford Foundat1on approved a 
spec1al pro]ect for pilot tra1n1ng and network establ1shment act1v1t1es 
for on-farm research 1n areas where bean cropp1ng systerns are 1mportant 

In Decernber 1983 a one week workshop was held to wh1ch five 
spec1al1sts 1n on-farm research were 1nvited as consultants Their 
deta1led recommendations and general support of present on-farm 
research act1vities w1ll prov1de the bas1s for further evaluation of 
Bean Program act1v1t1es 

General feedback to breed1ng programs 

Results frorn several types of tr1als 1n d1fferent zones and seasons 
perm1tted the est1mat1on of the relat1ve 1mportance of different changes 
1n cultural pract1ces to 1ncrease y1eld (Tables 85 and 86) Often more 
than one type of tr1al contr1buted inforrnat1on about the same product1on 
factor Surpr1s1ngly few 1nteract1ons between factors were detected 1n 
factor1al tr1als des1gned for this purpose mak1ng the effects 1n 
Tables 85 and 86 approx1mately add1t1ve In the two highland cl1mb1ng 
bean/ma1ze systems (d1rect assoc1at1on in southern Nar1ño relay 1n 
Eastern Ant1oqu1a) 1mproved foliar d1sease control and 1ncreased dens1ty 
were relat1vely more 1mportant than extra fert1l1zer appl1cat1on or seed 
treatment wh1le in the main ( B ) cropping season in the bush bean 
areas of Central Nar1no (monoculture) and Northern Narino (row 
1ntercropped w1th ma1ze) fert1lizer application produced a greater 
agronom1c effect The econorn1c rates of return on 1nvestment for these 
d1fferent product1on factors are descr1bed 1n the econom1cs sect1on of 
th1s report Although the importance of product1on factors 1n the areas 
chosen for on-farm work 1n Colo~b1a cannot necessarily be expected to be 
representat1ve of that 1n bean grow1ng areas throughout CIAT s mandate 
area the 1mportance of so1l fert1l1ty and drought 1n two of the four 
zones has had cons1derable 1nfluence on the evolving percept1on of Bean 
Program pr1or1t1es in stress breed1ng 



Eush bean y1Llds 1n the f1rst semestcr ( A ) 1n central and 
northern Nar1no were low pr1nc1pally due to the effects o< drought and 
perhaps to the 1nteraction of drought w1th low so1l fert1l1ty No 
nan1pulable productior fdctor changed th1s s1tuat1on 

Feedback to breeding programs froM eouthern Nar1no 

Two h1ghl) promis1ng cl1mb1ng bean ltnes were ident1f1ed 1n the 
1982/83 sea~on Ecuador 605 a germplasm access1on with the des1rable 
seed ~1ze and color as well as t)pP (IVb) wh1ch 1s almost 1dent1cal to 
Mort1no the most Lommon local var1ety (7~/ of area planted) was 
1dent1f1erl on the ICA Obonuco stat1on and in two farro tr1als 1n 1981/82 
as hav1ng dCreptable y1eld and constderable aPthracnose tolerance In 
1982/83 1t outy1elded Mort1no h} a mean of 243 kg/ha 1n four var1et} 
tr1dls (Table 87) and fivP exploratory trials (Tdble 88) matured one 
month earl1er and was attract1ve to farmers 

In the exploratory tr1als Ecuador 605 outytelded Mort1no at all 
technology levels and had a greater responsP to 1ncreased bean dens1ty 
than Mortino (ach1eved by chang1ng the ma1ze spac1ng w1th1n the row 
wlthout chdng1ng the ma1Ze popul tt1on den~lty) (Table 88) In general 
1ncreased bean y1eld depressed ma1ze y1elds 1n the d1rect assoc1at1on 
sy~tem but the 1ncrease 111 bean density/change 1n 1'td1Ze spacing 
1ncreased the y1elds of both (Table 85 and 88) 

Tak1ng 1nto account these reeults Mort1no and Ecuador 605 were 
planted 1n 1983B at three d1fterent technology levels (1) the 
farmer s (2) benomyl added to d1sease control and (3) benomyl + ma1ze 
spac1ng changed/bean den~1ty 1n 14 ve11f1cat1on tr1als throughout the 
zone 1n what 1s expected to conf1rm the ut1l1ty of new technolog1e~ 
comb1ned w1th Ecuador 605 

One of the l11nts to crop productlon 1n 5outhern "lar ino 1dennf1ed 
by loc'l researchers was the extreme length of the Dld1Ze + bean cycle (9 
to 11 nonths depcnd1ng on the dl tltude) In an effort to ~harten th1s a 
~earch wa made 1n 1982/83 for aP P~rly but strong ~talkPd Ma1ze 
var1ety to accompany the r~cently-rclea~ed early less aggres~1ve bean 

dT1Ptv ICA Ll,nogrand~ These were tested at d1fferent ma ?e and bean 
uens1t1L~ The h1gh< et bean y1eld ,nd h1ghe~t net 1ncome or the sy~tPm 
as a whole 't.;as obtalTH ... d w1th four Ma1ze seeds ¿nd e1ght bean seeds/mL 
whenever 1 lanograndc w1s present Cund1namarca 431 a 1't 12e germplasm 
access1on recommenOerl ly ICA for th1~ exper1ment (also a parent of the 
hybr1d Hó56) was thL m11ze popul,t1on wh1cl gavL the h1ghest bean y1eld 
wlule ma1nta1r>1n~ an acceptable malZe y1eld and prov1ded thP h1ghest 
1ncone (Table BY) Fven when averaged ove! all the ders1t1es tested 
1nclud1ng thosL lees favorable 1t y1elded onlv 180 'g/ha less than the 
local ma1zc ~nd perm1tted 325 kg/ha ~ore bean yiLld (Table 85) In 
add1t1on 1l rratured two rronths e·n] lLr than the local ma17e 

However 1 1anogranJL w,s rather poorly adaptLd on farms of southern 
Na11no (Tabl~ 8ó and R7) desp1te 1t~ good performance on the IrA 
Obonuc stat1on whJcl1 serveb tl e area 

To cont1nue tr1. tlb on the lntcn~JflcatJon of the cropp1ng svster1 1n 
1983/84 an earl1er but bettPr adapted var1ety was needed Fortunately 
th1s w'' 1dent1f1ed 1n the 198'¡e1 var1ety tr1al as the ncw l1ne 
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32980-[m(4)-ma-mb]-1-41 which resulted from a cross or1ginally made by 
ICA followed by selection in the collaborat1ve CIAT-ICA program at 
Obonuco Th1s was the most promising of f1ve lines tested on farm for 
the first t1me and the highest y1elding of all the cl1mb1ng bean entr1es 
1n the bean var1ety tr1al desp1te 1ts early matur1ty (Table 85) It 
also had anthracnose tolerance and a seed type somewhat s1m1lar to the 
local var1ety Cargamanto Rayado In 1983/84 32980-1-41 was therefore 
planted with Cundinamarca 431 at a number of d1fferent maize and bean 
populations 

The two l1nes Ecuador 605 and 32980-1-41 represent two d1fferent 
strategies to 1mprove the var1etal component of the southern Narino 
cropp1ng system Ecuador 605 represents a conservative approach with 
l1ttle change 1nvolved for the farmer or 1ntermediary in plant habit or 
seed type but with additional disease resistance and earliness 
32980-1-41 represents a greater change in seed type and plant hab1t 
Additionally 1f 1t 1s grown with an earl1er maize variety there 1s the 
poss1bility of fitting 1n another crop at the end of the grow1ng season 
It could apparently also be grown w1th the local maize Anthracnose 
1ncidence was low 1n 1982/83 but as both l1nes have sorne resistance to 
this d1sease greater superiority over the suscept1ble local variety 
Mortiño might be expected in a year of h1gh d1sease incidence 

Few farmers grow bush beans 1n southern Narino but ICA 1s offering 
an alternat1ve bean product1on system to farmers Results from two bush 
bean l1nes tested (Table 85) suggest that such a radical change m1ght be 
justif1ed although contrary to the usual experience and desirab1l1ty of 
work1ng w1thin farmers present cult1vation systems 

Although the super1or lines were all ident1f1ed at the Obonuco 
exper1mental station the low correlation of performance between the 
station and the farms (Table 90) for the whole group tested 1nd1cates 
that 1t would be unadvisable to bring 1n1tially from stat1on to farms a 
smaller group than the 11 cl1mb1ng beans (plus three local checks) 
tested 1n 1982B In fact 1t may be advisable to screen larger number of 
materials at an earl1er stage This process has been 1nitiated 1n 
southern Narino in 1983B w1th the planting for on-farm evaluation of 
120 parental materials from the Andean region cross1ng block for cool 
climate climbing beans It the future advanced l1nes w1ll be screened 
on farm and possibly segregat1ng generations as well 

There was also poor correlat1on between bean performance on 
d1fferent farms S1nce the two bush bean l1nes tested were among the 
highest yield1ng on all but one farm the1r 1nclusion 1n the analys1s 
increased the correlation coeff1cients (Table 88) 

Another example of act1ve feedback in on-farm research 1s provided 
by fert1lizer applicat1on methods for cl1mb1ng bean systems wh1ch are 
planted w1th a d1bble Gt1ck It was found 1n the surveys during 1982 
that a majority of farmers appl1ed 100 kg/ha of 13-26-6 as chemical 
fert1l1zer and that sorne appl1ed 1t below the seed as 1s normally 



Table 84 Locat1ons and number of tr1als planted on farms in Colombia in 
19828 and 83 

Type of tr1al 

Var1et¿ tr1als 

Bean var1et1es 
Ma1ze var1et1ec; 

Exploratory tr1als 

FVFD Exploratory 
IETV E>ploratory 

b 
e 

Exploratory 1ntens1f1cat1on 
trial (earlier maize and 
beans + h1gh dens1t1es) 

Trials for determ1nation of 

econom1c levels 

Variety h cultural practices 
Fertihzer (N P K Hg Zn 8) 
Seed and so1l treatment 
Leaf miner control 

Ver1f1cat1on tr1als 

Total 

a 

Eastern 
Ant10quia 

19828 

S a 

12 

3a 

20 

Southern 
Narino 
19828 

4a 

6a 

4a 

4 
2a 

2 

2a 

24 

Central Northern 
Na riño 

19828 

2 

2 
2 

9 

Narino 
19828 

2 

3 
2 

1 

10 

Eastern 
Antioquia 

1983A 

2 

4 

3 

9 

Central Northern 
Narino 

1983A 

3 

6 
S 

14d 

Nar1.no 
1983A 

4 

6 
6 

16d 

b 
e 
d 

Copy of tr1al planted on nearby experimental stat1on for compar1son 4 Fol1ar d1sea~e control x variety x chemical fert1lizer x bean dens1ty (2 fa~tor1al trial) 
Fol1ar 1nsect control x foliar d1sease control x seed treatment x varieyt (2 factorial trial) 
Two small trials per farm 



Table 85 Yield increase of bush and climbing beans in kg/ha in monoculture and in association with 
maize as a response to changes in varietal and cultural practices and their interactions 
in which D= density E~ disease control FE fertilizer and Va variety Positive (+) or 
negative (-) interactions are indicated where pertinent 

Southern Narino Central Narino Northern Narino 
Beans t•u:iize Beans n - -neans A Beans n - -neans A 

Chanse-8 in bean-Eractices 
Improved foliar disease control 313 -166 235 54 186 21 
Foliar insect control -- -- 107 o 169e 55 
Seed treatment with fungicide o a -- 316 11 53 -14 
Soil treatment with insecticide o -- 31 124 
Chemical fertilization with extra 

119b 33b 39N-34P-15K 494 74 315 90 
Minar element application 2oob o 70 -- o 
Minar element applied (Mg) 

3348 
(Zn) 

Density increase ~n beans 245g 108 97 20 67 
Change in bean variet~ 
Change from farmers variety to 

principal new line tested 243 -156 213 30 -56 2 
Change from farmers variety to most 

promising new line 490 -317 461 307 601 112 
Farmers variety usec! Mortino Limoneno Limoneno Nima 
Principal new line Ecuador 605 Ancash 66 BAT 1235 
Most promising new 1ine(s) 32980-1-41 Argentino !CA L-23 Argentino 

BAT 1297 
Change to new maize variety o 

325 180 -- -- (+564)f 
Maize variety Cundinamarca -- -- MB311 

431 
Farmers yield 401 1997 978c 386c 537 252 

2 (+800)f (+300)f 
Farmers harvested plant population/m 

14 6d 6 od 1 7 2 3 14 6 7 2 
Interactions detected DV+** Absent Absent VF- Absent Absent 

DE+** 

a Result- seems 1ow conflicts W:fth observa-tiOM of importance iñ the zone 
b Estimate made assuming that correct application at ridging would avoid stand loss caused by 

application at planting time 
e Obtained by farmers using Argentino Limoneno yielded much less but commanded a higher price 
d Estimate 
e Result seems high in comparison to field observations of insect importance 
f Estimated change in maize yield 
g Maize spacing changed to increase bean density 
* Significant at 5% level 
•• Significant at 5-10% level 



Table 86 8ush and cl1mb1ng bean y1eld increase 1n kg/ha 1n monoculture and 1n 
assoc1ation with ma1ze as a response to varietal and cultural pract1ces 
in farm trials in Antioquia in two more highly developed towns- El 
Carmen (E) and Mar1nilla (M) and ene less developed town San V1cente (S) 
from 1978-83A 

Sea son 1983A 19828 19818 19808 19798 1978B Mean 19828 

Town E 

No of farms 4-9a 
Fertilization change 
Foliar disease control 
changed from maneb to 
benomyl/maneb 
Apply carboxin + 
carbofuran or aldrin 95 
200 kg/ha additional 
13-26-6 16 
Rhizobium inoculation 

in place of N 
Increased bean population 
Stakes as additional 

support 
More beans/maize h1ll 
Ma1ze spac1ng changed 

8ean population changed 
Pro J e e ted f rom 

to 
Harvested from 

to 
8ean variety change 
Cargamanto to 

36 

2 o 
5 o 
2 8 
3 9 

Llanogrande 110 
Cargamanto to La Selva 1 13 
Cargamanto to Viboral 
Ma1ze variety change 
Montana to ICA V-402 

Farmers yield 
8eans 
Maize 

1 08~ 
2 500 

E&M 

8 

111 

103 
-188M 

2 35 
4 7 
2 o 
2 7 

219 
119 
-11 

141M 

E 

14 

-278 

467 

2 35 
4 7 

259 

36 

902 1 013 
1 704 

E 

15 

681 
174 

2 35 
7 o 

201 

-204 

957 

E 

15 

-195 

2 35 
7 o 

-142 

1 192 

E E&M S 

11 2 4b 

402 18 

-53 

16 

-475 -316 

569 576 
226 
103 

-188M 

2 35 
7 o 
1 8 
5 2 

439 
179M 

1 65 
3 3 
1 2 
2 5 

197 -189 
64 277 
-80 -51 

141M 659M 

1 000 l 02? 600 
-- 2 000 1 955 

a 9 farms for variety data 6 for seed treatment data 4 for other data 
b 2 farms for bean data 4 for maize data 
e Estimated from difference between yields of farmers who use and do not 

use benomyl 
d Carbofuran alone 
e Includes effect of seed t~eatment with fungicide Further population 

increase from 7 O - 9 5/m causes a yield reduction of 56 kg/ha 
f Estimate 
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Table 87 Selected results from a bean variety trial in southern Nariño 

1982B (mean of four farms) w1th 16 entr1es in which cl1mb1ng bean 
2 2 density was planted at four plants/m and 2 8 plants/m harvested 

and bush bean dens1ty planted at 25 plants/m2 and 5 9 plants/m
2 

harvested 

32980-1-41 

Ecuador 605 

Mortiño (check) 

Llanogrande 

TIB 33411 (bush 

TIB 33341 (bush 

LSD (57) 

bean) 

bean) 

Length of 

bean cycle 

1n months 

7 5 

8 S 

9 S 

7 S 

6 o 
6 o 

Bean 

y1eld 

kg/ha 

956 

707 

466 

293 

1470a 

1231a 

365 

Ma1Ze 

yield Seed color 

kg/ha 

1745 Cream/black 

1920 Purple/cream 

2062 Purple/cream 

1747 Cream/purple 

o Red/cream 

o Red 

765 

a Severe foliar d1sease incidence above 2 700msl approximately 

Seed weight 

(mg) 

700 

620 

750 

530 

480 

520 



Table 88 Y1eld costs and benefits of new technolog1es w1th Mort1no and 
Ecuador 605 (from an exploratory tr1al for disease control x 
var1ety x fertilizer x density with a mean of five farms 1n southern 
Nar1no 1982B) 

\1eld (kg/ha) 
Hort1no 
Ecuador 605 
lncrease due to change 

of variety 

Farmers 
technology 

Beans Ma1ze 

435 l 832 
592 l 617 

157 -215 

Increased 
bean 

dens1ty 
Beans Ma1ze 

550 2 094 
818 l 874 

268 -220 

Better 
fol1ar 
d1~ease 

control 
Beans Maize 

658 l 467 
847 l 509 

189 47 

Increased 
bean 

dens1ty + 
disease 
control 

Beans Maize 

890 2 049 
l 253 l 736 

363 -313 

Var1able costs ($Col/ha) a 8 253 ll 276 lO 835 13 858 

W1th Mort1no 38 129 45 896 39 348 59 233 
W1th Ecuador 605 41 693 54 845 49 602 7l 061 

Beans Ma12e 
LSD (S/) for v1eld (kg/ha) with same disease control 159 441 
L~D (5/) for y1eld (kg/ha) with different disease 

control 168 513 

a f1xed costs $Col lO 831/ha 



Table 89 Selected results (mean of three farms) from an exploratory 1ntens1f1cation trial w1th a total 
of 16 treatments in southern Narino 1982B 

Ma1ze variety Bean variety 

Local Llanogrande e 

Cacahuacintlec Llanograndec 

Cundinamarca 431 e Llanogrande e 

HSS6d Llanogrande e 

Local Moruno (check) 

a Fixed costs = $22 759 Col/ha 

b Economically eff1cient treatments 

e Two months earlier than local 

d One month earl1er than local 

o 

Dens1ty/ni' 
Maize Beans 

4 8 

4 8 

4 8 

4 8 

4 2 

Yield 1n kg7ha 
Ma1Lt:! .. -Dt::8DS 

2706 582 

2597 637 

2847 861 

3371 477 

2147 545 

Variable 
costs8 

($Col/ha) 

6 901 

S 979 

S 979 

S 979 

2 159 

Net 
in come 
($Col/ha) 

46 969 

48 021 

62 080b 

56 554 

43 872b 



recommended b) agronom1sts Therefore the fert1l1zer used 1n d1fferent 
types of tr1als was appl1ed in the same way Tbere was con 1derable 
drought at plant1ng wh1ch led to what was apparently fert1l1zer burn 1~ 
those plots wh1ch had been more heav1ly fert1l1zed Two tr1als WPre 
plantLd 1n 19838 to 1nvest1gate this problem The re~ults of plant 
establ1shment (Table 91) 1n one of the tr1a1s not only show the danger 
of applying h1gh doses of fert1l1zer below the seed but conf1rn the 
val1d1ty of the pract1ce of apply1ng fert1l1zer above the seed (a 
pract1ce whose adv1s~b1l1ty was 1n1t1ally doubted by agronomlsts) The 
use of a DAP/Hu1la rack phosphate m1xture produced s1m1ldr ser1ous 
problems w1th stand loss desp1te m1x1ng w1th the so1l poss1bly due to 
the urea and potas 1um chlor1de added to make the nutr1ent content oF 

the m1xture equ1valent to the compound formula 

Feedback to hreed1ng programs from central Nar1ño 

In the monoculture bush bean system 1n Central Nar1no the ~Lcund 
semester was conf1rmed as productive and amenable to new technolog1cal 
1nputs (Table RS) whereas the first semester appeared h1ghly marg1nal 
w1th drought be1ng thP pr1nc1pal l1~1ting factor 

In 19828 the local var1ety Limoneno w1th a prefLrred seed type 
s1m1lar to Cal1ma was chosen as the princ1pal f~rmers check for the 
t11als The Peruv1an germplasm accession Ancash 66 1dent1f1ed a 
prom1sing on CIAT and ICA stat1ons outy1elded L1monero 1n all but two 
of the seven farms where they were tested together Its response to 
appl1ed 1nputs was equ~l to that obta1ned 1n L1~oneno but dt • h1gher 
yield level Although 1ts seed color (cream/purple turn1ng red when 
cooked) 1s sl1ghtly less preferent1al than that of I1moneno (red/cream) 
th1s was compensatLd by 1ts greater y1eld1ng ab1l1ty 1llustrated bv the 
data presented 1n Table 92 (These data relate to a part1cular des1gn 
of tr1al If the mean responses to Ancash 66 and fert1l1zer der1ved 
from d1fferent tr1als and presented 1n Table 85 are used the returns 
are sl1ghtlv d1fferent ) 

Ancash 66 1s normally class1f1ed as a type Illb on exper1ment1l 
station tr1als ard 1s usually tested w1tt cl1~b1ng be~ns In farm 
tr1als it preved to be h1ghly variable 1n 1ts growth hab1t express1on 
Under low fert1l1ty condit1ons Ancash 66 behaved as a compact type II 
w1th no apparent gu1de and a h1gh harvest 1ndex Under more fertile 
cond1t1ons 1t showed type lila hab1t w1th branches borne well above the 
ground and sl1ght gu1de develop~ent wh1le under h1gh fert1l1ty 1t 
formed a dense mat with sorne branches tra1ling on the ground and profuse 
1ntertwined gu1des above These changes are 1llustrated by the data 1n 
Table 93 where the change 1n plant s1ze 1s not accompan1ed by a 
correspond1ngly large increase 1n )ield These observat1ons of hab1t 
var1ab1lity on farms have helped t~e program to evolve concepts of 
growth hab1t x env1ronment 1nteract1ons 

Although Ancash 66 outyielded Limoneno it was beaten 1n the 
regional variety tr1als by the local var1ety Argent1no wh1ch has been 
1ncreas1ngly adopted by farmers in central Nariño s1nce 1t f1rst 
appeared 1n 1977 Although 1t suffers up to a 40r pr1ce d1scount 
because of 1ts less desirable seed color and s1ze (purple small-med1um 
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seeds) Argentino has found acceptance with farmers because of Its high 
stres~ re<Istance Table 94 provides a <ummary of th~ relative 
performance of Argentino Ancash 66 and L1moneoo IO the first aod secood 
semesters at different alt1tudes In central and oorthern Narino The 
super1ority of Argentloo over L1mooeoo decreased below 1 700 msl 
although Arpent1oo 1s apparently adapted down to 1 000 msl Ancash 66 
1s apparently not adopted below 1 400 msl and was generally outy1elded 
b) Argent1no w1th the except1on surptlSlngly of northero Nar1no 1n 
1982A 

The stabil1ty and w1de adaptat1on raoge of Argentino have led to 
its adopt1on as the farmers check 1n the J983B tr1als 1n central 
Nar1no More 1mportantly 1t has beeo placed as a check 1n 
Lnternat1onal lP tr1als and used more 1ntens1vely than befare as a 
pareot for crosses 1n the breed1ng program for the Andean reg1on and 
eastern Afr1ca 

Feedback to breed1ng program< from northern Nar1ño 

In the second semester 10 El Tambo northern Nar1no lioes such as 
ICA L-23 will be ICA 1-24 and D1acol N1ma wh1ch do not have high levels 
of d1sea<e res1stance general!) outy1elded l1nes from the CIAT Bean 
Program hav1ng more d1sease res1stance ?enes In the f1rst semester 
ICA L-71 the h1ghe~t vield1ng and apparently most stable l1ne 1n 1982B 
was among the lowest y1eld1ng l1nes (Table 95) However 1n 1981B 1t 1s 
expected that ICA L-71 1s the most prom1sing line for the second 
semester plant1ng the more 1mportdnt season 

The l1ne ong1nally selected as a representat1ve of 1mproved 
var1et1L< wlth d1sea<e res1stance BAT 1235 showed no y1eld advantage 
over the farmers checks L1monero for 1982B ard N1ma for 1983A (Table 
85) Chem1cal fert1l1zat1on followed by d1sease and 1nsect control 
were the factors whu.h caused the 1 argest y1eld response 1 n 1982B and 
have entered ~erif1cat1ou tr1als 1n 1983B 

However fert1l1zer appllcltlon d1d not provide an adequate return 
on 1ove~tment 1n thP <et of three exploratorv tr1als (Table 96) 
although the effect w% larger 1n a prel1m1nary fert1l1zer trial The 
fert1l1zer rate appl1ed 1n ver1f1catJou tr1als ha< thereforc been 
reduced to 200 kg/ha aod a fert1l1zer tr1al 15 be1og cooducted oo more 
tarms 1n ¡gp)B 

In northern Nar1no 
are be1ng prel1m1nar1lv 
1n a ~earch for mater1al 
to the e condit1ons 

parental l1nes F
4 

bulks and advaoced l1nes 
evaluated on farm 1n 1983B to a1d CIAT breeders 

'1 th med1un Jr large red <eeds better adapted 

Feedback to breel1ng progrt~~ from Eastcrn Ant1oqu1a 

In !982R tr1als were conducted <n two more developed towns- El 
Corm~n and Mar1n1lla wh1ch were prev1ou<ly stud1ed 1n ICA-CIAT on-farm 
work aod 1n one less dcveloped town-Sao V1centc where JCA-CIAT work on 
beans starte~ 1n l982A The results for the<e two dreas are prcsented 
separately 1n TablL 86 In add1t1on the effect< of changes 1n var1etal 



and cultural practices evaluated s1nce 
(see CIAT Bean Program Annual Reports 

1978 in El Carmen are 1ncluded 
1979-1981) 

In 1982 the researchers planted both maize and beans 1n the trials 
1n the relay system used in th1s area Instead of plant1ng beans 1n 
relay with farmers ma1ze plant1ngs th1s was an attempt to test the 
benefits of changing the ma1ze w1thin-row spacing w1thout chang1ng the 
maize dens1ty 1n order to increase the bean dens1ty It also prov1ded 
the opportunity to test the ma1ze var1ety ICA V-402 1n certa1n 
treatments The effect of the change in maize spac1ng on beans was too 
small to be economically beneficial 1n El Carmen and Mar1n1lla and also 
produced a yield loss in ma1ze In San Vicente however where ma1ze 
and bean dens1ties are lower due to wider inter-row and 1nter-plant 
spacing the effect of the change was posit1ve on both ma1ze and beans 
(Table 86) 

The effect of chang1ng the fol1ar disease control from maneb (four 
t1mes) to benomyl + maneb (tw1ce) was small in both zones probably 
because Ascochyta which 1s not controlled by benomyl seems to have 
replaced anthracnose as the ma1n d1sease of the area In add1t1on many 
farmers now use benomyl in m1xtures w1th other chem1cals and the change 
must now be cons1dered as hav1ng been 1ncorporated 1nto farmers 
practices 

The y1eld advantage of ICA Llanogrande over Cargama to 1n El Carmen 
and Mar1n1lla (219 kg/ha) was s1milar to that 1n the previous two years 
(Table 86) Surpr1s1ngly 1t showed no more response to dens1ty than 
Cargamanto and no more response to improved d1sease control (Ascochyta 
was the main d1sease) lt seems unl1kely that ICA L1anogrande would be 
read1ly adopted by farmers 1n these areas 1n view of its small y1eld 
advantape and price discount although 1n other areas of Colomb1a 1ts 
y1eld advantage 1s expected to be greater 

The l1ne ICA La Selva 1 1dent1f1ed as prom1s1ng on farms 1n 1982A 
and conf1rmed 1n l982B was more successful s1nce 1t has a seed type 
almost 1dent1cal to Cargamanto and equally apprec1ated by farmers lts 
relat1vely small y1eld advantage (119 kg/ha) m1ght be suff1c1ent to 
facil1tate adopt1on by sorne farmers Nore 1mportant TCA La Selva 1 1s 
more stable than e1ther Cargamanto or Llanogrande Th1s was 
part1cularlv ev1dent for the poor so1ls and low plant dens1t1eq of San 
V1cente where La Selva l outy1elded Cargamanto but Llanogrande y1elded 
poorly The trends shown 1n F1gure 1 tend to conf1rm that l1nes 
class1f1ed 1s of type IVb on stat1on (Cargamanto and La Selva) are more 
stable than those of type TVa (Ll,nogrande and V6785-325) The tr1als 
1ncluded 1n th1s st b1l1ty analys1s were conducted whe1 anthracnose 
1rcJdence was low hence the responses measured are pr1nc1pally to so1l 
fett1l1tv La Selvd l 1s part1cularly stable These results have led 
to ar 1ncrease Jr the empha 1s g1ven to t)pe IVb 1n CIAT cl1mb1rg bean 
breed1ng althougl1 errphasJq 1s ~r1ll g1ven to type IVa d11e to the 
rcduced danger of ma1ze lodg1ng 

In [083 the pl~nt1ng t1m~ ,¡ the tr1als Jn ll Carmen •as advanced 
te Harch to svrLhron1ze pl1nt1ng aga1n w1th farmers who hav0 bcen try1ng 
to obta1n a better bean pr1ce at harvest Tr1al plant1ng Jates for 
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beans in Marinilla and San Vicente were ma~nta~ned in August and 
September There was l~ttle d1sease 1ncidence and excellent plant 
development in El Carmen 1n 1983A so none of the agronom1c pract1ces 
applied (seed treatment add1t~onal chemical fert~l1zer increased 
density) had a signif~cant effect on yield for any of the varieties 
tested (Table 86) The benef1t obtained from La Selva 1 and Llanogrande 
as d1sease res1stant var1et1es was also small However s1nce La Selva 1 
yielded as well as Cargamanto ~n a season w1th l1ttle d1sease and 
commands the same price it ~s to be expected that 1t would outyield 
Cargamanto agronomically and econom~cally 1n a year with greater 
anthracnose incidence 

In eastern Ant1oquia the lack of correlation between farm and 
stat1on results in var~ety tr~als and between one farm and another has 
been similar to that d~scovered in southern Narino (Table 90) It 1s 
suspected that soil phosphorus levels may be the reason for this 
d1vergence Variety trials are therefore being conducted 1n 1983B at 
two fert~lity levels and on a larger number of farms than ~n 1982 

Methodology adaptat1on 

The bas1c methodology w1th1n wh1ch different strateg1es are be1ng 
tested has already been descr1bed (CIAT Bean Program Annual Report 
On-Farm Research 1982) It has been ~od1f~ed sl1ghtly to spec1fy more 
clearly the stages 1nvolved 1n character1zat1on of the farmer s 
s1tuat1on (F1gure 2) The methodology prov1des a framework both 1n 
survey act1v1t~es and ~n tr1al activit1es of the stages and d~fferent 
tunct1ons 1nvolved 1n on-farm research Increas1ng emphas1s 1s be1ng 
g1ven to the des1gn and test1ng of strateg1es when t1me or re~ources are 
l1m1ted 

The types of tr1als des1gned and the stages commcnced 
s1multaneously (Table 82) were conce1ved w1th the likely strategy of a 
nat1onal On-farm research program 1n m1nd rather than to prov1de 
spec1f1c feedback to thc CIAT Bean Program The results reported above 
1llustratc however that w1th1n spec1f1c ?ones both ob]ect1ves can be 
ach1eved by the same set of tr1als 

In all three zones of Nar1no the ut~l1ty was demonstrated of 
s~multaneously commenc~np 'ariety tr1als exploratory tr1als (in wh1ch 
the var~ety 1s a component) and a few determ1nation tr1als (wh1ch may 
spec1f1cally use the most prom1sing var1ety) Th1s 1s part1cularly true 
when some 1nformat1on is already ava1lable on prom1s1ng var1et1es If 
none 1s ava1lable 1t may be best to f1rst conducr variety tr1als for 
ore season Even 1n northern Nar1no where the 1n1t1al cho1ce of var1ety 
preved lncorrect rnuch 1nformat1on was ga1ned by a multlple-stage 
approach 1n the f1rst year 

The adv1sab1l1ty of commenc1ng w1th ver1f1cat1on tr1al~ from the 
f1rst year nepends pr1nc1pally on rhe urgency w~th wh1ch a fJrst 
approxlmdtlon of a recommendat1on 1 needed The exper1ence 1n southern 
Nar1no w1th th1s type of tr1al 1n thc f1r~t year was not po~1t1ve s1nce 
the var1ety chosen (ICA Llanogrande) proved non-adapted to farms in that 
area 



When little is known about a cropping season in a specific area or 
risk is high it may be preferable to commence with only var1ety and 
exploratory trials as in central and northern Nar1ño in 1983A 

The performance of groups of var1eties tested 1n var1ety trials has 
generally been more variable between farms 1n a particular zone than 
or1ginally expected Th1s led in 1983B to an increase in the number of 
variety trials planted/season in each zone typ1cally up to four 1n the 
heterogeneous conditions of the Colombian work zones 

Factorial exploratory trials may be designed with more than one 
repl1cation/farm only one/farm or even with one 1ncomplete block/ 
farm The first two approaches have been tested by the CIAT Bean 
Program and the second appears preferible at present since w1th the same 
resources the mean response to production factors can be obtained on a 
more representat1ve sample of farms in a zone 

One of the most crit1cal stages on-farm research and the most 
d1fficult to conceptualize and teach is the study of the l1m1ting 
factors identified 1n the reconnaissance and survey then ident1ficat1on 
of those wh1ch provide the best opportunities for soc1oeconomically 
viable solut1ons through research and the corresponding technolog1cal 
components These must then be 1ncorporated 1n one or more trials 1n 
the different agronom1c research stages An example of this process is 
shown 1n Table 85 for southern Nariño in wh1ch the number of research 
opportunities and technological components available was unusually h1gh 

Train1ng and Network Construct1on 

As ment1oned 1n the 1ntroduction a pilot proJect for tra1n1ng and 
network establishment for on-farm research in bean cropp1ng systems 1n 
Latin Amer1ca was prepared by CIAT staff and approved by the Ford 
Foundation Tra1n1ng act1v1ties will follow more than one model The 
first 1ntPns1ve CIAT-based course will be given for seven weeks from 
March to May 1984 follow1ng the mult1d1scipl1nary phase of bean 
postgraduate train1ng Reg1onally or nat1onally based on-farm research 
courses 1n more than one phase w1ll carry out the steps 1n on farm 
research in a spec1fic area 

As a preparat1on for both types of courses two CIAT staff members 
attended as observers one phase of a s1milar course g1ven by CIMMYT in 
Honduras D1scuss1ons on reg1onal tra1n1ng 10 on-farm research 10 
Central Amer1ca w1th CATIE are also 1n progress It 1s hoped that from 
both contacts mutually complementary or collaborat1ve train1ng 
activlties w1ll develop 



Table 8? Number of tr1als planted on farms in Colombia in 1982B and 1983A 

Type of trial 

Variety tr1als 

Bean var1et1es 
Maize var1et1es 

Exploratorv tr1als 

FVFD Exploratory 
IETV Exploratory 

b 
e 

Exploratory 1ntensification 
tr1al (earl1er ma1ze and 
beans + h1gh dens1t1es) 

Tr1als for determ1nat1on of 
econom1.c levels 

Variety x cultural practices 
Fert1lizer (N P K Mg Zn 8) 
Seed and so1l treatment 
Leafm1ner control 

Verif1cat1on tr1als 

TOTAL 

a 

Eastern 
Ant1oquia 

19828 

sa 

12 

3a 

20 

Southern 
Narino 

19828 

4a 

6a 

4a 

4 
2a 

2 

2a 

24 

Central 
Narino 

19828 

2 

2 
2 

1 
2 

9 

LOCATION 

Northern 
Narino 

19828 

2 
1 

3 
2 

l 
l 

lO 

Ea tern 
Antioquia 

l983A 

2 

4 

3 

9 

Central Northern 
~arino Nar1no 

l983A 1983A 

3 

6 
5 

14d 

4 

6 
6 

16d 

b Copy of tr1al planted on nearby exper1mental stat1on for compar1son 
4 e Foliar disease control x variety x chemical fertilizer Y bean dens1t) (2 fa~tor1al tr1al) 

d Foliar in~ect control x fol1ar d1sPase control x seed treatment x var1ety (2 factorial tr1al) 
Small on farro tr1als 



Table 90 Correlat1on• between y1elds on four farms of southern Narino and the ICA Obonuco exper1mental 
stat1on 1n 1982B 

Between individual farms and 

Y1elds evaluated 

14 cl1mb1ng beans 

14 cl1mb1ng beans+ 

2 bush beans 

Local mn1ze w1th 14 

clil'lb1ng beans 

Between ind1vidual farms 
a b Range No significant 

O 02 to O 37 o 

O 22 to O 90*** 1 

-0 19 to O 46* 1 

exper1mental 
a Range No 

-0 10 to O 51 

O 31 to O 95*** 

-o 49* to o 37 

a Values of Pearson correlation coefficient and level of significance 

b At 5/ level total of s1x comparisons 

e At 5/ level total of four comparisons 

station 
e significant 

o 

2 

-1 

Range mean of 

farms and 

experimental 

stat1ona 

o 34 

o 86*** 

-0 10 
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Table 91 Effect of fert1l1zer appl1cat1on method on plant 
establishment 1n the malze/climbing bean system 1n 
southern Nar1no 1n 1983B 

Appllcation 
Unfertil1zed (to be fertil1zed at r1dg1ng) 
Hole at s1de (500 kg/ha 13-26-6) 
Above seed (500 kg/ha 13-26-6) 
Below seed (500 kg/ha 13-26-6) 
Below seed (DAP/urea/KCl/rock phosphate) 

1 
Estabhshment 

Beans 
74 
70 
45 
17 
4 

Ma1ze 
46 
45 
29 
15 

9 

Table 92 Econom~c returns on new var1ety and fert1l1zer u~e 1n 
central Nar1ño 1n 1982B (Nean of two farms in a disease control 
variety fertil1zer dens1ty exploratory tr1al) 

L1moneno Ancash 66 

No 300 kg/ha No 300 kg/ha 
Fert11lzer 13-26-6 Fert1l1zer 13-26-6 

Y1eld (kg/ha) 342 920 692 1209 
Gross revenue ($Col/ha) 15 390 41 400 31 140 54 405 
Total costs 15 860 23 546 15 860 23 546 
Net 1ncome -470 17 854 15 280 30 859 

Table 93 Effect of fert1l1tv changes on plant he1ght and y1eld of 
Ancash 66 1n a fert1l1zer trial on one farm 1n central Nar1no 1n 
1982B 

Apphcat1on 
kg/ho 

Mean of P levels 
O N 
46 ¡., 
92 N 

Mean of N levels 
o p 
40 p 
80 p 

Plant he1ght (cm) 

44 9 e* 
52 1 b 
68 2 a 

49 7 b 
56 8 a 
58 8 a 

Y1e ld 1n kg/ha 

1414 b 
1675 a 
1745 a 

1537 a 
1597 a 
1725 a 

*Means 1n the same column followed by the <:>at1e letter are Pot 
s1gnlf1cantly d1fferent (P = O 05) accord1ng to Duncan ~ mult1ple 
range test w1th1n N & P levels 



Table 94 Y1eld comparison in kg/ha of Argentino and Ancash 66 with Limoneño across zones and seasons 

In Monoculture 1n Central Narino Intercropped w1th maize 1n Northern Narino 

1982B 1983A 1982A 1982B 1982B 
Monoculture Row intercrop with ma1ze 

Al t 1tude (ms 1) 1 800-2 300msl 1 800-2 300msl 1 400-1 500msl 1 320msl 1 OSOmsl 
No of farms 4 7 3 14 3 1 1 

Varieties 
Argent1no 1 270 ne 386 ne 738 907 434 
Ancash 66 a 1 197 244 353 949 272 o ne 
L1moneno 809 985 79 323 687 707 298 

Var1etal super1or1t~ 
Argent1no over Limoneno 461 - 307 - 51 200 136 
Ancash 66 over L1moneno 

2~9b 
212 165 30 262 -435 -298 

Argent1no over Ancash 66 142c 277b -211 e 635c 434c 

a ne = not evaluated 
b Calculated difference 
e Real difference in same trial(s) 
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Tab le 9S Contrasting performance of bean l1nes 1n f1rst and second 
semesters 1n El Tambo northern Narino Y1eld 1n kg/ha 

Sea son l982B l982B l982A l983A 
No of farms l 1 3 4 
Altitude 1 320masl 1 OSOmasl 1 400-1 S10masl 1 320-1 420masl 

ICA L1ne 23 1 120 1 087 S48 173 
ICA L1ne 24 1 098 6S9 677 269 
BAT 123S 900 306 9S6 286 
BAT 1297 1 16S 806 87S 399 
Argentino 907 434 738 398 
'hma (check) 1 1SS S90 631 286 

LSD (S/) 242 224 1S6 88 

T1ble 96 Response of L1moneno and BAT l23S to fert1lizat1on and 
disease control Data from a d1sease control variety 
fert1lizat1on dens1ty exploratory trial 1n el Tambo 
northern Narino 1982B Mean of three farms at 1 280-l 400 
masl) 

Bean Var1able Net 
D1sease Fert1l1zer yield a costs In come 

Var1ety control (kg/ha 13-26-6) (kg/ha) ($Col/ha) ($Col/ha) 

L1moneno W1thout o 686 S 280 23 S28c 

Withb 
300 992 13 116 28 238 
o 94S 8 77S 30 6S2c 

300 1 132 16 611 30 483 
BAT 123S W1thout o S26 1 723 lO 9S2c 

b 300 790 9 SS9 9 l3S 
W1th o 721 S 218 11 903 

300 983 13 OS4 10 040 

a Est1rnated ma1ze y1eld 916 kg/ha Farmer man1ged bean y1eld 697 kg/ha 
LSD (S/) bean y1eld 2S6 kg/ha 

b Benomyl (O S kg/ha) + maneb (1 O kg/ha) tw1ce 
e Econom1cally eff1c1ent treatments 



Table 97 Correlat1ons between bean y1elds 1n d1fferent sites seasons 
and systems 1n Antioquia 1982 

Exper1mental Station F a r m 

1982B 1982B 1982B 1982B 1982A 
La Selva La Selva Mar1nilla S Vicente Mar1nilla 

Relay Monoculture Relay Re la y Monoculture 

ExEer1mental 
Station 

1982A La Selva 
Relay 

1982B La Selva 
Monoculture o 40 NSa 

(21) 

Farms 

1982B Mar1nilla O 19 NS O 03 NS 
Re la y (19) (19) 

1982B S V1cente O 00 NS o 46* O 03 NS 
Re la y (23) (23) (20) 

1982A Mannilla O 41 NS O 34 NS O 09 NS o 34 NS 
Monoculture (23) (23) (20) (24) 

1982A El Carmen O 36 NS O 42 NS O 07 NS o 53* 
Monoculture (21) (21) (18) (22) 

a Values are those of the Pearson correlation coeff1c1ent r 
The number of var1eties appears in parentheses 

o 57** 
(22) 



Table 98 Design of tria!• for southern Narino in 19828 

Limiting 
factors 

Folia-r and 
pod diseases 
root rota 

Foliar and 
pod diseases 
root rots 
low bean 
density 

Maize + bean 
cycle too long 

Foliar and pod 
diseases 

Farm.ers 
chemical disease 

Farmers 
fertilizer doses 
may be incorrect 
or incorrectly 
balanced 

Root rots 

1 eaf miner 

Technological 
components 

Bean 
variety 

Resistant 
variety 
(same growth 
cycle) 

Resistent 
variety 
(early and 
less vigorous) 

Es.rly ma1ze 
+ early less 
vigorous bean 
variety 
Bush bean in 

4 

Ta 

T 

monoculture T 

Cut and mulch 
weeds to reduce 
splash 
Add benomyl to 
present control 

More chem.ical 
fertilizer 
Change N/P 
ratio 
Add secondary or 
minar elements 
Chemical 
fungicides 
and General 
insecticides 

EVFD 
explor­
atory 

6 

T 

T 

T 

Type of trial and number planted 
Exploratory Fertilizer Seed Leaf VerfH-

intensification treatment miner cation 

4 

T 

T 

Additional 
Traits 

General 

General 

General 

4 

General 

General 

T 

T 

T 

General 

2 2 2 

T 

General General General 

T General 
(fung only) 

T 

T 

Soil and foliar 
insecticides ----•------------General-------------------- T T 

(in Emergency only) 
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Econom1cs Product1on Research 

Product1on research 1n bean econom1cs 1s focused on three 
principal activ1t1es (1) 1dent1f1cat1on of constra1nts 
character1zation of production systems (2) technology evaluat1on and 
(3) adopt1on and 1mpact studies 

Identificat1on of Constraints 

Results of init1al characterczat1on surveys 1n Nar1no and 1n 
eastern Antioqu1a Colombia were presented in the CIAT Bean Program 
Annual Review Report 1982 In 1983 bas1c economic data on costs of 
product1on for beans and alternat1ve crops were collected 1n three 
regions of Nar1no 

In the climb1ng bean/ma1ze system in southern Nar1no use of both 
agrochemicals and labor is quite h1gh (Tables 99 and 100) In contrast 
labor inputs are much lower in the bu5h bean sy5tems though 
agrochem1cal use i5 frequent in the bush bean monoculture 5y5tem but 
low in the bu5h bean and maize intercrop Return5 on land and capital 
calculated from the current co5t structure prov1de5 a basis for 
evaluat1ng the acceptab1lity of new technolog1e5 

Technology Evaluation 

Both returns on land and cap1tal are econom1c cr1ter11 1n 
farmers evaluation of new technologies Marginal net return5 per 
hectare and marg1nal rate~ of return are calculated to pre5ent the 
profitability of new technolog1es (Table5 101 and 102) compared to 
current technolog1e5 (Table 100) Return5 on total co5ts (Table 100) 
reflect of the s1tuation of relat1vely larger more commerc1al farmer5 
while the returns on ca5h co5ts are more ind1cative of the situat1on of 
5maller farmers who make extensive use of fam1ly labor For 5maller 
farmer5 return5 on cap1tal are generally h1gher than for large farmers 
and qu1te h1gh return5 to capital appear to be necessary to make new 
technologies econom1cally attract1ve to small farmers for whom cap1tal 
1s a scarce resource 

Several changes in var1ety and cultural pract1ces were tested 1n 
on-farm trial5 in Colomb1a (see On-Farm Research 5ect1on of th1s report 
for deta1led agronomic discuss1oo) The germpla5m baok acce5s1on E 605 
performed well 1n oo-farm tr1al5 10 southero Nar1no Colomb1a (Table 
101) Th15 l1oe has a gra1o type that 15 h1ghly commerc1al but due to 
1t5 5omewhat 5maller seed 51ze 15 l1kely to 5ell at a 5l1ght d1scount 
compared to the farmer s curreot var1ety Mort1no Neverthele55 E 605 
appeared prof1table 10 1983 tr1als 

More profitable than the new rariety are 1mproved d1sea5e control 
practices supplementiog farmer s trad1tiooal use of d1thaoe w1th 
beoomyl (Table 98) Increa5ed dens1ty of beao plant1ng also appear5 
to be prof1table although the management implicat1005 of a chaoged 
plaot1og arraogemeot rema1n to be a55e55ed A l1oear programm1ng model 
of a 5mall farm in southero Nar1oo has beeo coo5tructed to d55ess the 
1mpact of oew beao technology oo the whole farm 5ystem The model 
1nd1cated that area planted to beans would stay constant w1th 
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the new technology (variety + d~sease control + ~ncreased dens~ty) 
;h~le whole farm net income would r~se 10 6/ 

Tn on-farn tr~als ~n Central Nar~no 1n the fall of 1983 the 
germplasM bank access1on Ancash 66 wh~ch has a gra1n type l1kely to be 
r0n~erc1ally acceptable 1n Colomb1a both outy1elded and was more 
orof1table than the local farmer check var1ety (Table 102) Use of 
fertlll?ers fol1ar d1sease control and 1nsect control (all pract1ced 
1n sane forro by most farmers 1n the area) (Table 99) were also 
prof table The comb1nat1on of soaking seed 1n benomyl and the 
1ncorporat1on of dldr1n ~n the so1l a practice not ut1l1zed by local 
farmers was also prof1table Th1s year s tr1al results suggest that 
several elements for an attract1ve new technology may be available for 
th1s zone The performance of the l~ne Ancash 66 1s be1ng ver1fied 1n 
the 1984 trials but stud1es of the commercial acceptab1l~ty of th1s 
gra1n type are needed Optimal fert1l1zer dosages for the reg1on rema1n 
to be determ~ned and the performance of the seed and so~l treatment is 
also being retested 

Tr1als from the spring planting suggest that fert1l1zer fol1ar 
d1sease control and 1ncreased dens~ty are not prof~table 1n this dr1er 
season although the new l1ne ma1nta1ns 1ts super~or performance 
cornpdred to the local var1ety 

In the high stress env1ronmept of northern Nar~no several changes 
~n cultural pract1ces led to 1ncreases 1n y1elds and prof~ts/ha but 1n 
general re1atively low rates of rPturn on cap~tal were attained (Table 
103) In the fall fert1l1zer applicat1on at plant1ng ra1sed y1elds but 
cap1tal requirements were h1gh for fert1l1zer increasing total costs 
about 39/ wh1le the marg1nal return on investment 1n fert1l1zer was low 
compared to current returns to cap1tal 1n beans (Table 96 and 103) Of 
course 1ower fert1l1zer dosages m1ght prove to be more attract1ve 
Insect control was the most prof1table alternat1ve tested achiev1ng 
both the h1ghest returns per hectare as well as the greatest return on 
cap1tal w1th the smallest 1nvestment Follar d1sease control may also 
be econorr1cally v1able earning a 118 2/ on cap1tal while requ1r1ng a 
19/ ~ncrease 1n total 1nvestment (T~ble 103) Desp1te sorne sl1ght y1eld 
1ncreases that were achieved 1n the spr1ng planting most changes 1n 
pract1ces led to econorn1c lobses 10 th1s season 

\doption Stud1es 

In recent years many new bean var1et1es have been released to 
farners wh1ch were developed 1n collaborat1ve rebearch bet~cen CIAT and 
nat1onal programs In 1983 a survey of 195 bean farmers was undertaken 
in a J01nt proJect between tbe Un1vers1ty of Costa R1c8 and CIAT to 
assess the adopt1on process of new be3n varieties 10 Perez Zeledon 
Costa R1ca an area that d1rectly accounts for 15/ of the nat1onal bean 
productlon and 1s broadly representat1ve of the Brun~d reg1on wh1ch 
contr1butes 42/ of national hean production 

The surve) found that 1n the wet season 60 5/ of farmers saMpled 
were grow1ng the Vdr1ety Talamanca and 5 6/ were grow1ng Brunca (both 
var1et1es developed 1n collaborat1on between CIAT and Costa R1ca) (Table 
t04) These var1Lt1es together accounted for 49/ of the area sown 1n 
beans Farmers also reported h1gher y1elds w1th these ncw var1et1es than 
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those obtained w1th the most common trPd1t1onal variety 1n the zone 
Jamapa (Table 104) 

Of farmers grow1ng Talamanca 11/ rpported ~ome 1nc1dence of 
d1sease wh1le 77 noted that 1t was more d1ff1cult to thresh No other 
problems were reported Wlth any s1gn1f1cant frequency and 96/ of 
farmers grow1ng Talamanca 1ntended to cont1nue to do so The only maJOr 
change observed 1n cultural pract1ces so far assoc1ated w1th Talamanca 
1s that 37/ of farmers planted at a h1gher dens1ty than other variet1es 
Th1s may be due both to 1ts more erect arch1tecture than most local 
var1et1es and its 1mproved d1sease res1stance Relat1ve acceptance of 
Talamanca appears to be somewhat lower 1n the dry season than the wet 
season (Table 104 and 105) 

Market1ng and Consumption 

Since gra1n characteristics such as size color br1ll1ance and 
shape are often important determ1nants of consumer acceptab1l1ty and the 
price of beans cons1derable attent1on 1s devoted to assess1ng consumer 
preferences to guide program sc1entists in the select1on of new 
commerc1ally acceptable materials 

One approach has been to study current patterns of bean 
consumpt1on Surve}s have been conducted of 187 households 1n Cali and 
260 households 1n Medell1n Colombia to test the ut1lity of th1s 
techn1que In both cities per cap1ta consumpt1on of dry red beans was 
found to be relat1vely constant acros~ income strata although 1n all 
1ncome groups consumpt1on was h1gher 1n Medell1n than 1n Cal1 (Table 
106) However 1n both c1t1es there was a clear d1fference in 
consumpt1on of bean varieties w1th h1ghl) preferred large reds 
accounting for 9~/ of bean consumption Jn the high 1ncome strata 1n 
Medell1n compared to 527 among the lowest 1ncome group Sim1larly in 
Cal1 large reds accounted for 527 of bean consumpt1on in the h1gh income 
group and only 217 of consumpt1on in the lowest 1ncome group 

Hence there 1s clearly a market for less preferred bean types among 
the poor as long as these are cheaper In urban Colomb1a there does 
ex1st a market for less preferred small red beans that m1ght be casually 
rejected as too small to be commerc1al However these small beans will 
sell at a substantial pr1ce d1scount and they may also face a relatively 
narrow market For example the Colomb1an data show little tendency for 
households to 1ncrease bean consumption but a strong trend to shift 
from less preferred to more preferred hean varietie~ as resources 
perm1t 

While the poor do not eat s1gnif1cantly less beans than the 
well-to-do in Cal1 and Medellin they do eat beans more frequently 1n 
s~aller quantities/5erv1ng (Table 107) Thi8 18 ach1eved 1n part 
becau5e the poor in urban Colomb1a prepare bean5 mixed w1th plantain to 
5tretch them out 

Aggregat1ng acro58 1ncome cla55e8 the total market share for 
different bean var1et1e8 can be calculated In Cal1 bean con8umpt1on 
18 quite var1ed with f1ve var1et1e~ each holding more than 12/ of the 
market ~nd the 51ngle mo5t 1mportant var1ety occupying a market 5hare 
of only 25 9/ (Table 108) By contrast 1n Medell1n preference5 are 
more r1gid w1th a 51ngle h1ghly preferred h1gh pr1ce var1ety 
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1ccnunt1ng for 65/ of tot~] consumpt1on Thus cven w1th1rt a country 
~lL~t reg1on~l \ar11t on ex1sts n he~n preferer1ces and tl1e1r r1g1d1ty 

To better understand conc:;umer 1tt tudes tow1rds beans a subsample 
of lo~ 1ncorne housew1ves ~erL 1ntcrv1e~cd 1n depth 1n hoth Cal1 and 
Medellin In Cali SD/ of house• ves repnrtcd that the) enter the store 
w1th no f1~ed lntention to buv an' plrticul•r bean var1ety They 
purchase what available ctnd are fauly flexible In that the) do not 
se rch for a particular bean Larger hL1ns are 1ndeerl preferred but 
low income housewive buy small bednS both because the:, are cheaper ,nd 
bec,use they absorb more water making them mor~ filling Preparation 
method g1ve housPwtves control over sever81 charactetiStlcs so that a 
bean Improvement effort d1rected at the Ca1I mark~t nced not take these 
factfr~ 1nto account 

Most Cali housewiv~s prefer a thick broth but since 93/ cook beans 
with plantain broth thickness as a bean characteristic IS not a 
crltiC<l factor Similarly light red beans are less prpferred than 
darker red beans but most <ousewives (68/) use food colorinr to achieve 
des1red broth color Similarl) cooking time IS not an Important 
consideration In putchasing beans since 94/ of surveyed households use 
pressure cookers to prepare them The highly preferred Cargamanto bean 
for example IS widely Ynown to require more cooking time than others 

vfuile gener<l knowledge of consumer bean preferences can offer 
broad guidance in the selection of new materials more specific 
1nfnrmat1on on the direct econom1c value of part1cular tra1ts can be 
useful In assessing new lines For example in Colombia small beans 
are known to be less preferred than large but to evaluate a new 
variety for example in on-farm trials it IS useful to be able to 
<SSign a price for a bean of a particular size or color To address 
this Inforn<tion need a sample of 31 bean merchants In Colombia were 
asked to prov~de pr1ce est1mates for a number of variet1es sorne 
commercial other experimental The average of merchant estimates for 
the price of commercial varieties (which were not Identified as such In 
the Interview) were extremely accurate differing from prevailing market 
prices by less than 2r 

By this means price estimates of several nromising new lines for 
Colonbia were obtained (Table 109) and these estimated prices are being 
used to assess the economic profitabilit) of new varieties 

These results from studies of consumer preferences in Colombia 
alone cannot serve as a overall guide to incorporating grain qual1ty 
factors Into selection of new materials for all of Latin America and 
Africa Rather they illustrate how Simple low cost methodologieS can 
be used by national programs to assess their needs with respect to grain 
quality factors and to estimate the economiC value of promising lines 
1n yield trials 
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lahle 99 Input use as a p~rcentage 10 three bean product1on ~ystcms 10 

Nar1no Colomb1a 1983 

Sot thern Nar1t10 Central t\irlno Northt:..rn Narlf'O 
ln¡lUt use 1n 1 rhmhlng heans/ Lush bean Bush bean/ 

ma1ze monoculturc m 17e 

Chem1cal fert1l1zPr 52 85 22 

Fung1e1des 89 69 1 1 

Insect1c1dt.s 100 85 1 1 

Seed treatment 7 o o 

Cred1t 7 62 17 

Table lOO Averapc costs and returns 1n three bean productlon systems 1n 
Nar1no Colombia 1983 

Costs and returns Cl1mb1ng be,ns/ 
rna1ze 

Labor (days/ha) 
rcst of agrochemlc,ls ($/hd) 
Other costs ($/ha) 
Total costs ($/ha) 
Ca h costs ($/ha) 
Value of beaP output ($/hd) 
Value of ffidlZe output (~/ha) 

NPt return on tot'l cost 1$/ha) 
Net retu1n on total ccsts (/) 
Net rcturn on ca h < osts ($/ha) 
Net rcturn on cash costs (/) 

113 4 
S 482 
3 lOO 

27 377 
14 557 
31 680 
22 440 

26 7~J 

97 7 
39 563 

271 8 

llush be'n Bush bean 
monoculttire ma1ze 1ntErcrop 

54 3 
5 369 
4 2'i0 

17 'il4 
9 369 

37 500 
o 

1Q 986 
114 1 

28 131 
300 o 

69 o 
o 

3 983 
24 008 
JO 850 
24 000 
16 830 

16 822 
70 1 

29 980 
276 3 
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Table 101 Economic Analysis of changes In varietal and cultural 
pract1ces tested 1n on-farm trials southern Nariño 
Colombia 1983 

Marginal Net marginal Marginal rate 
Change Cost return of return 

($/ha) ($/ha) (%) 

Vanety -F 605 o 8 962 
lertilizer 7 180 -658 
Follar D1sease Control 2 582 9 643 373 5 
Increased Dens1ty 3 023 15 593 515 8 

Table 102 Econom1c Analysis of changes In varietal and cultural 
practices tested in on-farm trials Central Narino 

Colomb1a 1982-83 Fall ( B ) and spring ( A ) plantings 

Change in Marginal 
fall ( B ) cost 

($/ha) 

Var1ety-Ancash 66 o 
Fertil1zer 7 686 
Foliar disease control 3 383 
Fol1ar insect control 1 315 
Seed and so1l treatment 6 482 
Dens1ty 1ncrease 7 040 

Change 1n 
spring ( A ) 

Variety-Ancash 66 o 
Fert1lizer 7 686 
Foliar disease control 3 343 
Dens1ty 1ncrease 7 040 

Net Marginal 
return 
($/ha) 

5 310 
14 544 
7 232 
3 500 

20 428 
-2 180 

1 350 
-4 356 

- 913 
-2 675 

Marginal rate 
of return 

0') 

189 2 
213 7 
266 1 
315 1 



Table 103 Econom1c analys1s of changes 1n varietal and cultural 

practices tested 1n on-farm Tr1als 1n northern Narino 

Colombia 1982-83 fall B and spring A 

plant1ngs 

Change 1n Marginal Net marginal Marginal rate 
Fall ( B ) cost -eturn of return 

($/ha) ($/ha) 0') 

Fertilizer 7 836 2 578 32 9 
Follar D1sease Control 3 495 4 131 118 2 
Follar Insect Control 1 790 5 139 287 1 
Soll Treatment 3 150 1 319 41 8 
Seed and Soil Treatment 5 525 2 593 46 9 
Dens1ty Increase 7 320 -6 500 

Change 1n Marginal Net marginal Marg1nal rate 
Spr1ng ( A ) Cost return of return 

($/ha) ($/ha) (!) 

Fertil1zer 7 836 -4 146 
Foliar D1sease Control 3 495 -2 634 
Follar Insect Control 1 790 4 665 26 o 
Dens1t' Increase 7 320 -4 573 
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Table 104 Bean var1et1es and farmers yields 1n the wet 
season 1983 1n Perez Zeledon Costa R1ca 

No farmers 
VanPty plant1ng Are a planted 

( ) (!) 

Talamancrt 60 S 46 9 
Brunca S 6 2 1 
Jar-apa 19 S 27 S 
1 urr1alba 4 3 1 1 4 
Porr1llo S1ntet1co 3 6 1 7 
Mexlco 80 10 3 4 2 
Mex1co 27 2 6 1 4 
Canero 6 7 3 6 
Clnmbolo ROJO 1 1 3 3 6 
Ch1mbolo Ne>gro 3 6 1 4 
Others 13 8 6 2 

Source Un1versity of Costa Rica/CIAT survey data 

Table 10S Bean varieties and farmers y1elds 1n the dry season 
at Perez Zeledon Costa R1ca 1982 

Variety 

Talamanca 
Brunca 
Jamapa 
Turr1alba 4 
Porr1llo S1ntet1co 
tleXlCO 80 
Mex1co 27 
Cañero 
Ch1mbolo RoJo 
Clnmbolo Negro 
S1erra 
Othero 

No farmers plant1ng 
(k) 

34 -
2 7 

28 2 
4 o 
4 o 

12 1 
2 o 
3 4 

21 S 
14 1 
11 4 
13 4 

Area planted 
(/) 

23 4 
1 4 

20 9 
1 9 
2 4 
8 6 
2 2 
3 o 

13 4 
8 o 
6 o 
8 8 

Source Un1vers1ty of Costa R1ca/CIAT survey data 

Y1eld 
(kg/ha) 

1 OS2 
1 146 

944 
861 

1 197 
780 
624 
718 
62S 
709 
642 

Yield 
(kg/ha) 

633 
719 
SS6 
S44 
7S4 
623 

1 039 
609 
477 
41S 
S08 
384 



Table 106 Dr} bean con~umpt1on by 1ncome and gra1n type 1n Cali 
(198L) and Medell1n (1983) Colombia 

In come Cali Medellin 

Total a Large red' Small reds Total a Large reds Small reds 

H1gh 1ncome 6 3 3 ~ 3 o 11 5 10 6 o 9 
M1ddle high 6 5 3 o 3 2 14 6 11 4 2 9 
Middle low 7 8 2 2 5 4 12 6 8 2 4 4 
Low ~ncome 6 5 1 4 4 7 12 9 6 7 6 2 

a Exclttdes 1IT1fllature green beans and wh1tc beans 

Table 107 

High 1ncome 
M1ddle high 
Middle low 
Low incoMe 

Frequency of dry bean con~umpt1on hy 1ncome in Cal1 (1982) and 
Medell1n (1983) Colomb1a 

e a 1 i 
Serv1ng /week Average portion 

2 2 
2 6 
2 Q 

3 2 

(g/cap1ta/serv1ng) 

55 
48 
52 
39 

Medellin 
Servings/week Average portion 

(g/capita/ser>1ng) 

2 7 
3 8 
4 3 
S t1 

82 
74 
56 
50 
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Table 108 Market share of bean varieties In Cal1 (111 1982) and 

Medellin (1983) Colombia 

Cah market Medellln market 
share share 

Variety (:r) (/) Gra1n type 

Cargamanto 4 8 65 4 Large cream red mottled 
Mor tino 12 7 Large red mottled 
Radical 5 7 1 8 Red 
RoJO amer1cano 13 6 o 6 Small red 
Calima 25 9 12 3 Med1um red mottled 
Blanquillo 16 7 3 6 Whlte 
Caraota 2 5 Black 
Verde 17 2 10 7 Immature green 
Others o 9 5 6 

Table 109 Prices of new bean varietie~ estimated by bean merchnnts in 
Cal1 Colombia December 1983 

Commercial Varieties Price (Col $/i:; kg) 

Calima 49 2 
Mor tiño 61 3 

New varieties 
BAT 1297 36 o 
ICA 23 48 1 
Llanogrande 45 o 
La Selva 1 50 o 
E 605 57 S 



B1ology and Control of Insect Pests 

Survey on importance of invertebrate bean pests 1n Latin Amer1ca 

A questionaire on the 1mportance of invertebrate pest~ of beans 1n 
Lat1n America was prepared and given to participants of the Bean 
research and tra1ning course vis1tors and others involved 1n bean 
research A summary of the results of 28 participants from 10 countries 
is presented in Table 110 On a reg1onal basis the pests most often 
mentioned 1n Colombia as severe were so1l pests and leaf-feeding 
beetles In Mexico the severe pests were wh1tefly (as a vector of BBMV) 
and leafhoppers (Empoasca) In Central Amer1ca and Cuba slugs white 
flies Hel1othis pod borers and leaf-feed1ng beetles were most often 
noted as severe In the southern part of South Amer1ca Empoasca was 
most often cons1dered a severe pest Seed 1nfesting bruchids were 
mentioned as important pests throughout Latin Amer1ca 

Many part1cipants wrote that pesticides were often appl1ed w1th no 
apparent need Sorne important local pests that were unknown to the Bean 
Program were also mentioned 

Effect of the insecticide carbaryl on pod set There was concern 
that the use of the insectic1de carbaryl during flower1ng of beans might 
reduce pod set in much the same way that the chemical is used to thin 
apples A study of the appl1cat1on of 1 and 1 5 kg AI/ha of carbaryl 1n 
a wettable powder formulat1on twice during flower1ng had no effect on 
pod set or y1eld (Table 111) 

B1ology of a st1nkbug and damage to beans In areas such as Braz1l 
and Costa Rica stink bugs have been noted as pests of bean pods The 
damage stink bugs cause to crops 1s often underestimated For example 
the econom1c threshold of stinkbugs on soybeans has been calculated to 
be about two late 1nstar nymphs or adults/ meter of row 

Stink bugs 1nfest1ng beans at CIAT-Palmira 1nclude Thyanta perd1tor 
(F ) P1ezodorus gu1ld1ni1 (~estwood) Eusch1stus crenatnr (F ) 
Leptoglossus sp Megalotomus ruf1pes (Westwood) and Acrosternum 
marg1natu (Palisot de Beauvo1s) Of these the latter 1s known to be 
important 1n Central America 

The b1ology of! marg1natum at 24 C 1s summar1zed in Table 11L 
The l1fe cycle 1s relat1vely long compared to the grow1ng season of 

k 
~ 1 

bush beans at Palm1ra It is doubtful that st1n ~ could bu1ld up to 
h1gh populat1on levels 1n one crop season An average of 96 8 eggs were 
laid/female 

Late instar nymphs and adults of A margin tum were used to 1nfest 
ICA-L1nea 24 bean plants 1n cages 1n the f1eld The cages co\ered 3 m 
(S meter row) of beans and were 1nfebted at the rate~ of 5 10 and 20 
bugs/cage Bugs were replaced as necessary to ma1nta1n the infestat nn 
levels throughout the podd1ng stage There were three repl1cates/ 
treatment and the ent1re tr1al was repeated three t1me~ 
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Each st1nk-bug/meter row caused about a 40 kg/ha loss (F1gure 1) 
At a pr1ce of 42 Colomb1an pesos/kilo (about US $0 50) an econom1c 
threshold for st1nkbugs on th1s var1ety would be about one late instar 
or adult/meter of row (O 6 m ) 



Biology of Hel1oth1s v1rescens on beans Spec1es of Hel1othis have 
been noted as 1mportant pests of beans in Central Amer1ca and Afr1ca 
The duration of the l1fe cycle of H v1rescens from egg to adult at 4 C 
1n CIAT was 27 3 days 3 l for the-egg 19 l for the larva (f1ve 
1nst1rs) and 5 l on beans for the pupa Under f1eld cond1tions 
two-th1rds of the eggs of H v1rescens were found on the fol1age and 
equal numbers on the upper-and lower leaf surfaces Young leaves were 
preferred The rest of the egg~ were found on fru1ting ~tructures 
Beans were less preferred than cotton or soybeans for ov1pos1t1on in the 
greenhouse 

1! virescens at Palm1ra was res1stant to monocrotophos (Azodrln) 
(Table 113) The add1t1on of a small amount of piperonyl butox1de to 
permethr1n made that synthet1c pyrethro1d more tox1c to ~ v1rescens 

Effect of bean maize associ1t1on on insects A stud} was 
conducted on the effect of planting maize associated Wlth beans on 
insect pests In th1s study the effect of relay beans planted 1n 
relay at ma1ze maturity was compared w1th monoculture beans 
monoculture ma1ze and beans plus ma1ze planted together on the same 
date Two treatments involved the mature maize in relay with the leaves 
str1pped off the ma1ze stem or with the dry leaves left on 

Population levels of the leafhopper Empoasca kraemer1 nymphs/leaf 
on beans relayed with ma1ze stems possess1ng leaves were 207 of those on 
monocultured beans at 39 days after planting There were no s1gn1f1cant 
d1fferences between the other treatments (Table 114) 

There were no s1gn1f1cant differences in populat1ons levels of the 
leaf-feeding beetle D1abrotica balteata on beans between treatments 
Heavy damage caused by Q balteata larvae to maize was not different 
between monocultured and assoc1ated maize 



Tahlc 110 Reqults of a queqtionaire on the 1mport~nce of 1nvertebrate 
hean pests 1n Lat~n Amer1ca 

Number of responses 
Damage Lcvel Use of 

control cheM1Cal 
Pest Severe Hoderate Occasional 

Em~oasca 10 12 5 16 

Wh1tefl1es 9 7 1 10 

Aph1ds l 6 13 8 

1"1tes 1 6 10 2 

Leaf beetles 9 16 1 18 

Hex1can bean beetle 1 l 4 2 

Defoliators-worrns o 5 8 5 

So1l pests 7 5 10 8 

Slugs 5 2 5 6 

Helioth1s 3 2 9 6 

A~1on 2 o 2 2 

Other pod borers o 4 5 3 

St1nk bugs 3 1 8 3 

Bruchids 12 7 3 6 



Tab1e 111 Cffect of 1nsect1c1des app11ed dur1ng f1owerlng when no 
not1ceab1e 1n ect prob1en was pre~ent on the number of new1y 
set pods/bean p1ant and y1e1d 

(kg/ha) Treatment 

Carbary1 WP 1 5 kg Al/ha 

Carbary1 WP 1 o kg AI/ha 

Monocrotophos 1 o kg Al/ha 

Ha ter 

Check (Untreated) 

~umber of new1y set pods/ 
10 p1ants 

Days after p1antlng 
36 41 56 

5 5* 18 1 3 7 

2 7 16 9 3 2 

4 9 17 1 3 4 

3 2 18 o 3 9 

4 2 16 5 4 3 

* No s1gnificant d1fferences at 5/ 1eve1 

Yle1d 
(kg/ha) 

1 590 

1 532 

1 748 

1 542 

1 374 
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Tahle 112 Biology of Acrosternum marginatus on beans in Palmira at 
24 e 

LJ.fe Stage 

Egg 
Instar 1 
Instar 2 
Instar 3 
Instar 4 
Instar 5 
Total to adult 
Adult female duration 

Dura t ion (Days) 

6 8 
4 5 
6 5 
6 3 
6 o 

12 o 
42 1 
43 2 

Table 113 Lc50 and LC9 values for monocrotophos and 
permethrin w~th and without piperonyl butoxide 
virescens third instar larvae 

Treatment 

Monocrotophos 
Monocrotophos + 

p1peronyl butoxide 
Permethrin 
PermethrJ.n + 
pl.peronyl hutoxide 

86 

63 
7 9 

3 8 

to H 

LC90 

851 

20 558 
54 

14 



Tab1e No 114 Effect of bean maize association on popu1ation 1eve1s of 

Empoasca kraemeri nymphs 

TREATMENT 

BAT 1235 a1one 

BAT 1235 + Suwan uno 1 maize 

BAT 1235 ~n re1ay with stripped m.a1.ze 

sta1ks 

BAT 1235 ~n re1ay with maize p1ants 

VRB 81069 w~th po1e and wire support 

VRB 81069 + Suan uno 1 maize 

VRB 81069 in re1ay with stripped maize 

VRB 81069 in re1ay w~th ma~ze p1ants 

No of nymphs/10 1eaves at days 

a after p1anting 

29 39 54 

7 S b S 2 b 30 o 

2 S ab S 2 b 31 o 

4 o b 4 o b 41 S 

o 2 a 1 O a 40 S 

7 7 b 6 7 b 34 o 

6 7 b 7 2 b 26 o 

3 2 ab 6 S b 42 8 

1 2 a 1 O a 33 o 

a Means fo11owed by same 1etter are not significant1y d~fferent at S/ 1eve1 

of the Duncan Te~t 
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Hybrid Dwarhsm 

Over a dozen addit1onal cases of F
1 

hybr1d dwarfism were 
encountered 1n crosses made at CIAT dur1ng 1983 Further stud1es were 
undertaken to demonstrate that differences in seed s17e of the parental 
l1nes g1v1ng F hybr1d dwarf1sm were a critical factor and that one 
parent ahrays ~ad small ( 25g/100 seeds) and the other e1ther med1Um (?6 
- 40g/100 seed) or large ( 40g/100) seeds (Table 115) Hybr1ds with1n 
small or among med1um and/or large seeded types were always normal A 
relationsh1p was established between selected parents stud1ed at CIAT 
and those reported by other researchers show1ng s1m1lar phenomenon 
(Tables 116 117) lt was therefore concluded that th1s apparent 
1ncompat1b1l1ty between the two groups of germplasm was controlled by 
two complementary dom1nant genes Dl 1 and Dl2 reported earl1er by 
Shi1 et al (1980 1981);¡( Small seeded bean lines carry1ng gene Dl 
or1g1nate~from Braz1l Colombia Guatemala and Mex1co med1um or targe 
seeded l1nes carr1ed gene n12 were from Bol1via Braz1l Chile 
Colomb1a Turkey the Un1ted States and West Germany These two genes 
have probably played an 1mportant role 1n the evolut1on of bean forms of 
d1fferent seed s1zes by serving as a genet1c barr1er or isolat1ng 
mechanism thus l1m1t1ng free genetic recomb1nat1on between the two 
germplasm groups Sorne l1nes wh1ch are non-carr1ers of dominant alleles 
with genotype dl 1 dl1 dl2 dl2 of small ~ ICA P1Jao A 30 G 
3807 etc medium ~ G 2858 G 2618 and large ~ Cal1ma were also 
1dentif1ed to be ut1l1zed as br1dges for transferring or recomb1n1ng 
des1rables genes from two or more 1ncompatible parents 



Table 115 Growth of the F hybrids involving common testers of 
small-seeded and large seeded types for which N= normal 
growth and development and D= dwarfs or retarded growth and 
development 

F e m a 1 e s 

M a 1 e s BAT 332 (small) ICA L-23 (medium) 

Small seed 

BAT 332 
BAT 1061 

G 4017 
G 7148 

Medium and large seed 

G 153 
G 159 
G 568 
G 623 
G 688 
G 910 

G 5066 
G 5129 
G 7613 
G 7633 
G 7635 
G 7160 

ICA L-23 

N 
N 
N 

D 
D 
D 
D 

D 
D 
D 
D 
D 
D 
D 
D 

D 

D 
D 

D 
D 

N 
N 
N 
N 
N 
N 
N 
]\ 

N 
N 
N 
N 
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Tablc 116 Growth of the F
1 

hybr1ds of selected be1n 1ccess1onJ from a CIAT 

a>d those hybr1ds report<-d by other \wrkers gn 1ng crlpp~ccl sub­

or developnental abnormal1ty for wh1ch N= normal growth and 

dcvelopment 

D= dwarfs or retarded grcwth and de\Plopment 

Females M a 1 e s 

Small eeded Large 

seeded 

BAT 332 BAT 1061 G 4017 G 7148 e 623 r 506n e 7633 

G 62-> (Large)a D D D D N N 

G 4017 (Small)a N t-. N D D D 

r 4489 (Small) b t-. t.. ~ N D D D 

r 3804 (Med1um) b 
D D D D N N N 

~1estro (~ed1um) 
e D D D D N ]\ N 

FI 165435 (Small)c N N ]\ N D L I 

a 

b 
Selected l1nes from thP CIAT study 

StudJPd dnd reported by Sh1i et al 1980 Journal of Heredlt} 71 ?19-222 
e Stud1ed and reported b; )ork and D1ckson 

CooperatlVP (New Yor") 18 88-89 

1975 Annual Repo t Bean Improve 



Table 117 Growth of the F
1 
hybr~ds from diallel crosses among bean accessions reportedly 

showing dwarfism by different workers in which N= Normal growth and development 
and D= dwarfs or retarded growth and development 

M a 1 e s 
Females BAT 332 L-23 G 4489 G 3804 Maestro PI 165435 

BAT 332 - D N D D N 
L-23 - D N N D 
G 4489 - D D N 
G 3804 - N D 
Maestro - D 
PI 165435 
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SCIENTIFIC TRAINING AND NETWORK ACTIVITIES 

Central America and Caribbean 

The obJective of the Swiss Development Cooperation (SDC) financed 
proJect is to generate and transfer Improved technology and train 
personnel of the national programs for bean research and production 
The logistics of locating a scienti~t In Costa Rica and two scientists 
In Guatemala respectively are provided through agreements between CIAT 
and the Interamerican Institute for Agricultural Cooperation (IICA) and 
the Instituto de Ciencia y Tecnologia Agricola de Guatemala (ICTA) 
The proJeCt was reviewed In August 1983 by representatives of the SDC 
and an extens1on was approved for three more years 

Highlights 

During 1983 farm-level testing of newly released varieties was 
emphasized In Honduras Costa Rica and Guatemala and for the first time 
on-farm trials were set up in the Dominican Republic A more practical 
Integrated control for web-blight was developed which made bean 
production by either small or large farmers feasible In areas where the 
disease IS epiphytot1c Resistance to BGMV has been Increased in black 
materials and have been combined with other desirable characteri&tiCS 
such as earliness and resistance to Apion and LBB Increased BGMV 
toler~nce was achieved in red as well as In mottled grain types 
EffiCiency for evaluation of Apion res1stance was 1mproved so larger 
number of lines can be evaluated The establishment of the adaptat1on 
nursery of red black and red mottled grain types con~Iderably 
strengthens the Central American network and of ItS Indiv1dual national 
bean programs 

In order to help nat1onal programs transfer new varieties and 
technolog1es to farmers 1n-country courses were conducted In Cuba 
Costa Rica the Dominican Republic and Honduras emphasiZlng on-farm 
trials In Costa Rica and the Dominican Republic the courses were 
organized In collaboration With FAO and had particlpants from HexicO 
Guatemala El Salvador Honduras Nicaragua Panama The Dominican 
Republic Costa Rica and Haiti A field workshop was held In Guatemala 
and Costa Rica Involving twenty partiCipants financed by FAO and CIAT 
In the workshop participants evaluated the Apion and the web-blight 
nurseries and discussed improvements In methodology to further ra1se 
tolerance and develop a nore practical integrated control for web 
blight 

Nat1onal program~ emphas1zed product1on of larger volumes of 
breed1ng and foundation seed Workshops were held for varietal 
descriptiln In collaboration with the Seed Unit In Guatemald and Costa 
Rica 

Research ActivitlPS 

Adaptatlon nursery Initially CIAT distributed germplasm through 
the IBYAN as finished advanced l1nes The number of line~ which could 



be d1stributed 1n the IBYAN was small and the probab1l1ty of recovering 
an adapted acceptable variety was l1kew1se reduced Consequently lines 
in early stages of test1ng in CIAT~s program have been d1str1buted to 
collaborators in national programs but not unt1l 1982 was a un1form 
nursery organized to distribute a large number of lines in an adaptat1on 
nursery for multi-site testing 1n Central Amer1ca The purpo~e of this 
nursery 1s to rap1dly and efficiently sift a greater quantity of 
breed1ng lines 1n the target area it~elf to ident1fy the best adapted 
lines 

Adaptation Nurseries with 84 black seeded lines each were planted 
in Guatemala El Salvador Costa Rica and Honduras In each s1te a 
s1ngle replication was planted with the sites serving as repl1cation~ 
A local check var1ety was planted every 5-10 rows and the yield of the 
best materials was ad]usted as a percentage of the nearest checks Th1s 
plant1ng design offers great promise 1n overcoming the effects of 
var1at1on 1n the f1eld thereby perm1ting early generat1on y1eld 
estimates When data from the various sites were compiled sorne l1nes 
outyielded the checks in all s1tes The superior lines were selected 
for test1ng for re~Jstance to BGMV Ap1on and web blight the three 
prior1ty b1ological restraints in Central America 

Feedback The Central Amer1can program has increased feedback to 
CIAT over the past year Fxamples are the importance of earline~~ 
the need to understand the relat1onship between earl1ness and yield 
potent1al the use of land races in the cross1ng program (part1cularly 
to introduce resistance to BCMV) more emphas1s on drought and low 
phosphorus tolerance and a special proJect to 1mprove cook1ng qual1ty 1n 
the cultivar RoJO 70 for El Salvador 

The Adaptat1on 
feedback mechan1sm 

Nursery (discussed previously) is also 
ident_fy1ng the best adapted mater1als 

an important 

The system of cros~1ng codes developed by the CIAT ba~ed breeder~ 
greatly fac~litates requests for crosses for Central Amer_ca A broader 
use of computer facil1t1es ~hould 1mprove the transfer of data to and 
from Central Amer1ca 

Technology Transfer 

From CIAT to nat1onal programs CIAT staff researchers cont1nuously 
rnade tra1n1ng and other vis1ts to proJect countries and sent germplasm 
to f1t consurner preferences \1s1t1ng the d1fferent countr1es was 
needed e1ther to help 1n the selection of new germplasm part1cipat1ng 
1n f1eld workshops establ1~hment of on-farm trials or part1c1pat1ng 1n 
country courseq or tra1n1ng reg1onal personnel 1n spec1fic problems 
Dur1ng the year IBYAN set~ were distr1buted 1n Central Amer1ca and 1n 
the Car1bbean accord1ng to the color and s1ze preferences of each 
collaborating country 

Sets of the cl1mb1ng bean nursery VIPAF were d1str1buted and 
planterl 1n Central Amer1ca In ~dd1t1on spec1f1c nurqer1es were 
d1str1buted for BGMV web bl1ght angular leaf spot Ascochyta 
anthracno~e rust CBB and Ap1on as well a~ for tolerance to low 
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phosphorus and heat F1nally e1ght ~ets of the ~p were d1str1buted 
and planted 10 the reg1on to screen for reg1onally 1mportant product1on 
constra1nts such as RGMV web bl1ght Ascochyta rust Ap1on and heat 

The nat1onal progr,Ms now manage and select germplasm from early 
generat1ons mak1ng 1t po~s1ble to plant the Adaptat1on Nursery and to 
start select1ng progen1es for local adaptat10n as well for res1stance to 
reg1onally 1mportant pests and d1se,ses 1n larger numbers 1n the F

3 F
4 

F
5 

thus accelerat1ng the process of producing super1or var1et1es 
for tfie reg1on 

Among nat1onal programs The praJect assisted the Costa Rican 
ruatemalan and Hondurean programs 1n the plann1ng assembly and 
d1str1but1on of the local y1eld nurser1es VINAR 

The VICAR (V1vero Centroamer1cano de Rendimiento) was extended to 
the Car1bbedn A total of 60 sets were d1str1buted 29 red seeded and 
31 black seeded nurser1es to N1caragua Honduras Costa R1ca El 
Salvador Guatemala Mex1co and Cuba The best black entr1es were 
-alamanca Negro Huasteco ~1 ICTA-Tamazulapa ICTA-Quetzal Porrillo 
S1ntet1co Tazumal Pnd Brunca (Table 118) Compos1tes formed of sorne of 
these var1eties were stable in yield although not superior The l1ne 
XAN-112 tolerant to CBB and as early as Brunca performed well in most 
of the locat1ons 1n l983B The ICTA l1ne Jut1apa 81-26 also d1d well 

In the red VICAR Huetar and BAT-789 were super1or 1n most 
locat1ons in Costa R1ca Honduras and N1caragua (Table 118) 

The Inst1tuto de Nutr1c1on de Centro America y Panama (INCAP) and 
beginn1ng th1s year the Centro de Invest1gac1Ón de Tecnolog1a de 
Al1nentos (CITA) cf the Un1vers1ty of Costa Rica cont1nued the analysis 
of protein content am1no ac1d compos1t1on cook1ng time etc of the 
mater1als 1ncluded in the VICAR The prel1m1nary results 1nd1cated that 
all of the newly released var1et1es have good phys1cal and chem1cal 
composit1on 

Agronomy - on farm tr1als 

Costa R1ca In collaborat1on with the ConseJo Nac1onal de 
Producc1on (CNP) 24 on-farm tr1als (12 red seeded and 12 black seeded 
tr1als) were establ1shed 1n which three-production factors were studied 
In each tr1al four new var1et1es were stud1ed in compar1son with the 
local var1ety and fert1l17at1on on two levels one accord1ng to a soil 
analys1s and the other the level ut1l1zed by the farmer Weed control 
was stud1ed 1n two levels-use of herb1c1des vs the farmer s manual weed 
control The results so far ind1cate that the new var1et1es are h1ghly 
super1or to the farmers var1ety Brunca y1elded between 40-80/ more 
and Huetar between 50-100/ not only 1n the 1mproved technology package 
but also under farmer pract1ces {Table 11q 120 and 121) 

Honduras In Santa Rosa de Copan d1fferent types of on-farm 
tr1als were establ1shed 1nclud1ng var1et1es and fert1l1zation as 
var1ables The 1mproved var1et1es Acac1as 4 and Huetar y1elded better 
than the local variety 



Dom1n1can Pepuhl1c Fnr the f1rst tiMe on-farn tr1als were set up 
Wlth 1mproved 1 rQc; for corrPurlson Wl h the local v 11et1es Por'padour 
Ch1n ose Beta ~nrl Constanza The l1nes 1 ncluded IJL e llAT 14 P POR 
198 DOPo¡¡ and DOP 0 14 The tr1als w1ll be h1rvested 1n Fehruary 
!981 

Cuatemtla S1x on-f1rn tr1als for the 1ntegrnled contra' of web 
bl1ght arnonb t~e small and large fante-s of the P clf1c Coast were 
establ1 hed 1n collahorat1on w1th students of the Un1ver51ty of San 
Carlos and ICTA The results are outstand1ng and lt 1s expected that 
the f1rmers w1ll 1ncrease bean acreage ln 1984 

Seed mult1pllcat1on The agronom1st 1n Guatemala has 1ncreased 
seed for thP VIM and VTCAR nurser1es as well as for the nat1onal and 
on-fdrm tr1al 1n each countr¡ 

Var1etal release In 1983 
Revoluc1on 79A ard BAT 1217 as 
518 a-e 1n mult1pl1cat1on 

N1caragua released the l1nes BAT-789 as 
Revoluc1on R3 In Cuba BAT 93 and BAT 

Va11etal adopt1on Stud1es by the soc1o-econom1c program of ICTA 
have shown a s1gn1flcant adopt1on bv the farmers of the 1mproved 
var1Pt1es Such1tan (ICA-P1]ao) ICTA-Tamazulapa TCTA-Quetzal and San 
Martln 1hey est1mated that 40/ of the total area 1s planteo with these 
variet1es A &tudy 1n collaborat1on w1th the Dep1rtment of Agr1cultural 
Econom1cs of the Un1vers1ty of Co&ta R1ca and CIAT 111 the reg1on of San 
Ts1dro de El General showed that the new var1ety Talamanca was adopted 
by 5 '7 of the farmers In N1caragua about 60/ of the area has been 
planted ~1th the 1mproved variet1es and 1n Cuba about 90/ of the total 
area planted 1n beans by the state sector 

Tra1n1ng Efforts were d1rected to strengthen the bean research 
network 1n the reg1on Fourteen sc1ent1sts were tra1ned at CIAT 
headquarters and n1ne in Central Amer1ca These cand1dates carne from 
Costa Rica El Salvador Honduras N1caragua Guatemala Mex1co Cuba 
Dom1n1can Republ1c Bait1 and Panama Tra1ning in bean product1on 
ma1nly directed to technology transfer and on-farm research was 
emphasized In-country courses were organized 1n Cuba Costa Rica 
Dominican Republic and Honduras The courses in Costa R1ca and 
Dom1n1can Republ1c were reg1onal and partially f1nanced by FAO About 
120 techn1cians were tra1ned Pro1ect personnel a• well as CIAT-based 
personnel part1cipated act1vely in these courses 

Two MS cand1dates f1n1shed 
and returned to the1r countr1es 
sc1ent1st from El Salvador went 
postgraduate studies at the MS 

postgraduate studies at Vicosa 
Guatemala and Costa R1ca One 

to Chap1ngo Mex1co to begin 
level 

Brazil 

F1eld workshop on Ap1on and web blight research A f1eld workshop 
on Apion was held 1n Guatemala with part1c1pants from all the Central 
countr1es The ma1n obJective was to d1scuss the progress made in the 
development of mass screening techniques evaluat1on scales and 
problems encountered Another objective was to standarize evaluation 
criteria and the format1on of a collaborat1ve network 1n the region 
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Most of the part1c1pants and others from countr1es where Apion is 
not a pest met 1n Costa R1ca to study progress made 1n web bl1ght 
control Th1s progress wa~ measured 1n terms of var1etal 1mproventent 
for res1stance to the pathogeT chem1cal control and cultural 
pract1ces as well as for the staidard1zat1on of the evaluat1on scale 

All the partic1pants were act1ve 1n the field d1scussions and 
agreed upon the establ1shment of an effect1ve network for rel1able 
evaluat1on of materials for Ap1on and web bl1ght In-service tra1n1ng 
1n these two reg1onal problems for all the countr1es in the reg1on was 
also proposed 

Other Act1v1ties Dur1ng 1983 thP proJect was rev1ewed by a team 
of four sc1ent1sts selected by the SDC 1nclud1ng the proJeCt 
coord1nator They v1sited the nat1onal programs and farmers 1n Cuba 
Guatemala and Costa R1ca In a day long-workshop the leaders of the 
nat1onal programs of the reg1on were able to assess progress in bean 
research and the ra1s1ng of the nat1onal product1vity 1n the countr1es 
where newly released var1eties have been adopted by farmers 

All three members of the Central Amer1can proJeCt who partic1pated 
1n the meet1ng of the PCCMCA held in Panama C1ty Apr1l 4-9 helped 1n 
the organ1zat1on of the gra1n legume sess1on and 1n the presentat1on of 
the work carr1ed out in the reg1on 

Future Plans The proJect will cont1nue to evaluare early 
generation ta1lor-made bean materials to 1mprove and correct the 
weakness of the newly released variet1es The proJect w1ll emphas1ze 
development of earl1er maturing materials tolerance to drought Apion 
and web blight 

To 1ncrease the commun1cat1on among the nat1onal programs in the 
region and to transfer more easily the technology generated by the 
nat1onal programs the proJect will organize field workshops and a 
meeting of the leaders in the reg1on to increase hor1zontal transfer and 
cooperat1on among nat1onal programs 

The add1tion of economic evaluations in the proJect will perm1t the 
study of adoption of newly released var1et1es and their contr1bution to 
the 1ncrease 1n product1v1ty 1n the countries Th1s 1nput will also 
1ncrease the act1vity of the agronomist 1n the on-farm research needed 
1n the d1fferent countr1es 



Table 118 Yield (hg/ha) oí Central-Amer1can Y1eld nurseries (VICAR 
1983) 1n Costa R1ca Claud1o Baudrit Expt Sta 

BlACK VICAR 

1/4 D-145 + 3/4 composite 
ICTA-Quetzal 
Brunca 
1/2 D-145 + 1/2 composite 
3/4 D-145 + 1/4 compos1te 
ICTA Tamazulapa 
Porrillo sintetico 
CENTA Tazumal 
Compos1te 
ICTA-81-64 
ICA-PiJao 
Negro Huasteco 81 (D-145) 
Tdlamanca 
ICTA Juuapan 
Turrialba 1 
Pavamor (Check) 

3 r e v = 10 
COMPOSITE 1/4 Icta - Quetzal 

1/4 Talamanca 
1/4 Centa Tazumal 

1 680 a 
1 630 ab 
1 610 abe 
1 590 abe 
1 580 abe 
1 570 abe 
1 550 abe 
1 540 abe 
1 540 abe 
1 540 abe 
1 480 abe 
1 450 abe 
1 440 abe 
1 340 bcd 
1 310 cd 
1 110 d 

1/4 Porr1llo S1ntetico 

RED VICAR 

Revolucion 81 
Revolucion 79 
Huetar 
DOR 164 
Mexico 80 
CENTA Izalco 
BAT 789 
Acacias 4 
Conbici 
RoJo de seda 
Honduras 46 
Chorotega 

e V - 6 71% 

2 200 a 
2 110 a 
2 070 a 
2 050 ab 
1 950 abe 
1 880 abe 
1 840 bcd 
1 770 cde 
1 680 de 
1 570 e 
1 560 e 
1 550 e 



Table 119 

202 

Y1eld of improved var1eties 1n farm tr1als under 1mproved 
technology packages and farmer s practices 1n t~o locations in 
of San Is1dro de El General 1n Costa Rica 

Yield Y1eld 

Var1ety 

ICA-Pi]ao 

Talamanca 

Porr1llo 
S1ntetico 

Brunca 

Farmer s 
pract1ces 

Treatment YIELD (k/ha) 
Locat1on Locat1on 

Recommended fert 
+ herb1cide 

farmer fert + herbic1de 
Recommended fert + hand 
~eed1ng 

Farmer fert + hand 
~eed1ng (check) 

Aveg X 

1 

1 245 
660 

800 

600 
826 

Fert recommenrled+herbic1de 1 022 
Fert farmer+herb1c1de 533 
Fert recommended + hand 
weed1ng 
Fert farmer + hand 
weed1ng (check) 

Aveg X 

666 

400 
655 

Fert 
Fert 
Fert 

recommended+herbic1de 1 200 
farmer + herbicide 666 
recommended + hand 

weed1ng 
Fert farmer + hand 
weed1ng (check) 

Aveg X 

1 200 

1 000 
1 016 

fert recommended+herb1cide 1 466 
Fcrt farmer + herb1cide 557 
Fert recommended + hand 
weeding 
Fert farmer + hand 
weed1ng (check) 

Aveg X 

1 133 

1 200 
1 089 

Fert recommended+herbicide 800 
Fert farmer+herb1c1de 600 
Fert rPcommended + hand 
weeding 666 
Fert f~rmer + hand 
weed1ng (check) 400 

Avg X 616 

2 

1 440 
920 

980 

673 
1003 

1 300 
913 

1 300 

847 
1 090 

1 400 
953 

760 

633 
936 

1 633 
1040 

1 720 

1 173 
1 391 

1106 
847 

553 

327 
708 

over 
check 
"! 

1 342 110 
790 24 

890 

636 
915 

40 

38 

1 161 86 
723 16 

983 

623 
872 

1 300 
809 

980 

816 
976 

58 

32 

59 

20 

47 

1 549 31 
798 -33 

1 426 20 

1 186 
1 240 87 

953 162 
723 99 

610 68 

363 
662 

a Fertil1zat1on accord1ng to soil analys1s (recommended) or according 
to farmers pract1ce 

over 
farmer 
1 

270 
118 

145 

75 

220 
99 

171 

72 

258 
123 

170 

125 

327 
120 

293 

227 



Table 120 

VARTFTY 

Pornllo S1nt 
Talamanca 
TCA Pl]ao 
Brunca 
Jamapa 
Hexico 27 
San Fernando 

Average 

Table 121 

Vanety 

Huetar 
Corob1c1 
R 79 
Chorotega 
R 81 
Mex1co 80 

Average 

Y1eld ln kg/ha of 1mproved black bean variet1es 1n the 
VINAR 1n three reg1ons of Costa R1ca The number ln 
parenthes1s g1ves the number of tr1als/reg1on 

Locat1on 

Ala]uela Perez U pala Average 
Zeledon 

1 966(10) 1 517(12) 1 814(6) 1 766(2R) 
1 839( 8) 1 473(10) 1 797(4) 1 703(22) 
1 960 ( 8) 1 173(10) 1 807(4) 1 647(22) 
1 917( 6) 1 185 ( 7) 1 606(3) 1 569(16) 
1 66 3 ( 8) 1 235( 8) 1 813(5) 1 570(21) 
1 450 ( 4) 1 208 ( 5) 2 063(3) 1 574(1 ) 
1 175( 3) 1 142( 8) 1 541 ( 4) 1 286(15) 

1 710 1 276 1 777 1 588 

Y1eld 1n kg/ha of improved red beans 1n the VINAR 
summary of three regionb in Costa R1ca The number 1n 
parenthes1s g1ves the number of trials/reg1on 

Locat1.on 

Ala1uela Perez Upala Average 
Zeledon 

2 007(3) 1 
1 228(4) 1 350(2) 1 'i28(9) 

2 019(3) 784 (3) 1 399(2) 1 401 (8) 
1 848 (3) 1 197 ( 4) 1 388(2) 1 478(9) 
1 871 (3) 1 229(4) 1 323(2) 1 474(Q) 
1 807 (3) 681 (3) 1 55 7 (1) 1 348 (7) 
1 466(3) 1 074(4) 1 202(2) 1 247(9) 

1 836 l 032 1 370 1 413 
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Brazil 

Germplasm flow to Brazil 

All CIAT advanced breed1ng l1nes must enter Braz1l through CENARGEN 
the EMBRAPA Center for genetic resources Post quarant1ne is conducted 
in CNPAF 1n a multiple disc1pl1nary evaluation f1eld (Campo de Aval1acao 
Multidiscipl1nario = CAM) and the CENARGEN sc1entists participate 1n 
evaluation of entries The CAM is harvested and two sets are sent to 
CAM 1n southern Braz1l (in the Experimental Stat1on of IAPAR 1n Irati) 
mainly for anthrachnose screening and the CAM sent to the northeast (the 
site to be def1ned) with ma1n emphasis on drought screet1ng The 
evaluations of the CAM 1983 are available in CNPAF 

Only selected entries from CAM at CNPAF rece1ve a GF number 
(Germplasm Feijao)and are distr1buted to 

1 Sc1entists from var1ous d1sc1pl1nes w1th1n CNPAF for further 
test1ng 

2 Germplasm Bank for storage 
3 Seed multipl1cat1on under high and low P at CNPAF to obtain 

information on the performance under P stress The best 
entr1es are then advanced to the EPR (Ensa1o Prel1m1nar de 
Rendimento = Prel1minary y1elds tr1als) the first stage of the 
National Bean Evaluat1on and Recommendation Network (NBERN) 

Nat1onal Bean Evaluat1on and Recommendat1on Network (NBER~) 

The comm1ttee respons1ble for the NBERN divided the Braz1l1an bean 
product10n into three areas according to seed colors and production 
problems The data for Region III in Table 122 include Phaseolus and 
V1gna beans 

The NBERN work1ng scheme is adapted to the ex1sting testing scheme 
of the state research 1nst1tut1ons The FPR 1s conducted for two years 
w1thout d1scard1ng the poor performer~ or subst1tutjng these for new 
l1nes 

A s1gn1f1cant 1ncrease 1n partic1pat1on in the EPR was observed 1n 
1983 Sixty f~ve EPR will be distributed in 1983/84 to at least 13 
states 1n Braz1l In 1983/1984 the red EPR be d1str1buted to ~1ght 
state resParch 1nst1tutes 

The results of the black EPR of 1982/83 have 
all part1c1pants Cop1es are available at CNPAF 
lines of the comb1ned analys1s are g1ven 1n Table 

be en 
The 
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Test1ng of advanced breed1ng l1nes pr1or to NBERN 

d1stributed to 
10 outstand1ng 

Man) lines entered Braz1l 1n the past through the IRYA~ and these 
are being tested accord1ng to state evaluat1on schemes Sorne l1nes have 
been relcased as new variet1es Th1~ year Empresas Catar1nense de 
Pesquisa Agropecuar1a (FMPASC) released ICA 1 38 as CHAPFCO and Empres1 
Cap1xaba de Pesqu1sas Agropecur1a (FMCAPA) relcased BAT 304 and BAT 179 
wh1ch were c1lled Cap1xaba precocP and V1tor1a respect1vely Severa] 



other mater1als are 1n advanced te"t1ng FMGOPA conducts tr1als In f1ve 
locat1ons Combcned analysc'> of the hrst year showed outstand1ng hnes 
as compared to the standard var1et1es (Rlo T1ba]l for black and Car1oca 
and IPA 74-19 for cream seed types) Table 124 

In 1982 and 
Braz1l each year 
C~PAF and CAP of 
ln the EPR 84/85 

83 more than 400 
throuph CENARGlN 
southern Braz1l 

advanced breed1ng l1nes entcred 
and h~ve been evaluated lP CAM 1n 

The selected l1nes w1ll part1c1pate 

Bes1des tPese advanced breed1ng l1nes somL rraterials ertered Bra 1 
as potent1al parent~l sources e g for anthrdcnose BGMV angular leat 
spot CBB weh blight etc for CNPAF vClLntlsts 1n collaborat101 w1th the 
state resLarch institut1on and accord1ng to rcg1onal needs A total of 
1? nurser1es was sent from 1982-83 

In the future these speccflc nurser1es w1ll be sent to spec1f1c 
locat1ons 

Anthracnose 

Angular leaf spot 

CBB 

~ean golden mosa1c v1rus 

Heb blight 

Pmpoasca 

Fusar1um 

IAPAR - lrat1 
ENCAPA-Venda ~ova / ES 

CNPAF - Go1an1a 
IPA - Caruaru 

PESAGRO - Campos 
IAPAR londrin~ 

C~PAF - R1o Verde 
fPAMIG- Uberaba 
IAPAR-Jondr1na 

UEPAf- Porto Velho- Ouro Prét< 
D Oest 

UFPAE- Dourados- Ponta Pnra 

CNPAf - Co1an1a 

EPEAL - Macew 
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Part1a1 resu1ts of ~omc of these nurser1es are 

EMPASC introduct1on nurser1es 1982/83 ~o sets of 1ntroduct1on 
nurser1es (40 b1ack and 30 co1ored 1Jnes) were conducted dur1ng the wet 
season 1982/83 at CHAPECO exper1Menta1 stat1on The promis1ng 11nes 
were A 266 309 288 338 249 326 and 334 and BAT 52 for colored seeds 
and A 210 211 227 BAT 108 148 1470 1647 1552 and RIZ 11 for b1ack 
11nes respect1ve1y 
tria1s 

The~e w111 be advanced to the pre11m1nary yie1d 

Adaptat1on nurser1es 1n the northeast 1n EPAGE The ma1n 11m1t1ng 
factor 1n this reg1on 1s water stres~ The nursery at T1angua received 
on1y 70 mm and at Ub1Jara 287 mm during the growth cyc1e The 10 
outstand1ng 1ines at Ub1Jara and Tiangua are shown 1n Tab1e 121 Sorne 
1ines (A 351 A 339 A 340 A 160 and A 353) were to1erant to Empoasca 
These 11nes were a1so free from Gargaph1a sp attack Other exper1ments 
sent to the northeast of Braz1l were not p1anted because of 1ack of 
rainfa11 

Introduct1on nursery of b1ack advanced breed1ng 11nes at PESAGRO 
Seventy-e1ght b1ack advanced breeding 11nes were p1anted at PESAGRO 
exper1ment stat1on at Campos Out of these nine were advanced to the 
pre11m1nary y1e1d tr1a1s (Tab1e 122) 

Future Research D1rection 

To obtain a 1arger number of lines adapted to Braz111an cond1t1ons 
the fo11owing strategies are suggested 

Start a J01nt breeding proJeCt between CNPAF and CIAT 
Introduce ear1y generation breed1ng 11nes from CJAT These 
1ntroduct1ons w111 decrease when the J01nt breeding proJeCt 
becomes effective 
Screen 11nes for 1ow so11 P tolerance dur1ng seed mu1tip1icat1on 
Conduct root studies and develop nondestruct1ve screening methods 
for 1ow P to1erance 



Tab1e 122 Bean production data from NBERN 1n Bra?ll 1n 198L 

S tate Are a --- Product1on 1 A\ erage 
(ha) (ton) rowpea y1cld 

(kg/ha) 

Reg1on I R1o Grande do Su1 213 4 51 I4n 7n3 o nBR 

Santa Catar1na 373 000 3°1 040 o 861 

Parana 879 990 666 ROO o 758 

Esp1ntu ~anta 110 013 55 555 o 505 

R1o de Janeiro 2) 787 17 021 o 660 

602 241 1 207 179 o 660 

ReglOn II Go1ania 232 00'; 95 n96 o 412 

Mato Grosso 99 150 47 4'9 o 479 

Mato Gros so do Su1 50 230 24 319 o 484 --
Minas Gera1s 743 755 335 831 452 

Sao Pau1o 574 945 396 600 nR3 

1 700 085 895 947 

Region III Babia 689 699 224 527 10 326 

Pernambuco 270 804 92 358 54 341 

A1agoas 150 236 49 576 10 330 

Serg1pe 86 257 41 215 5 501 

Para1ba 207 509 28 002 2 135 

R1o grande do Norte 120 876 19 130 95 158 

Ceara 595 190 167 279 98 281 

2 120 571 624 087 

* Levantamento S1stemat1co de Producao Agrico1a (IBGF) 1982 

** CNPAF estimate 1n 1980 
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Table L3 The lO outstand1ng black seeded l1nes 1n EPR 83 

Ident1 hcat1on 

1 ICTA Quetzal 
2 ICA P1Jao 
3 PV 99 !'. 
4 hMP 84 
5 RAI 78 
6 CNF 178 
7 Prcto 132 
8 BAT 431 
9 A 222 
lO A 237 

Checks 
Rio T1ha] 1 
Car1oca 

Country of or1g1n 

GuAtemala 
Colomb1a 
Costa 
CltT 
TAPAR 
CNPAF 
CNPAF 
CTAT 
CIAT 
CIAT 

lA PAR 
IAC 

R1ca 

Averape y1eld 
(kg/ha) 

l 945 
l 877 
l 858 
1 817 
1 806 
l 782 
1 779 
1 766 
1 698 
1 696 

1 544 
1 681 

Tab1e 124 Summary of y1e1d of ten outstand1ng lines 1n four locat1ons 
1n state y1eld tr1als by FMGOPA 1n Go1as 1982/83 

Tdent1hcat1on 

1 A 295 
2 Carioca 
3 CNF 178 
4 AYSO 
5 IPA 74-19 
6 IPA 1 
7 Aroana 
8 A 248 
9 R1o T1ba] 1 
10 ICA Col 10101 

Avg 20 l1nes 
cv (/) 

Seed 
color 

Cream 
car1oca 
black 
p1nk 
cream 
cream 
tan 
car1oca 
black 
black 

Y1eld 
(kg/ha) 

956 
894 
893 
973 
848 
843 
838 
833 
828 
826 

817 
28 1 



Tab1e 125 Yie1d of the ten outstand1ng 11nes tested 1n northeast 

Braz11 at Ubijara andTiangua 1n 1983 

Entry Y1e1d (kg/ha) Entry Yie1d (kg/ha) 

at UbaJara at T1anga 

A 338 620 CATU 106 

A 292 568 A 160 98 

A 318 560 BAT 85 94 

AETE 1/37 559 A 352 92 

A 331 538 A 353 88 

A 339 526 A 357 88 

A 330 518 A 344 87 

A 344 499 A 340 87 

AETE 3 477 EMP 115 78 

A 176 474 A 161 78 

Check~ 

IPA 74-19 464 IPA 7419 84 

IPA 1 3S7 IPA 1 SS 

G 5059 388 G S059 26 

CV (%) 29 2 CV (/) 47 S 
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Tab1e 126 Y1e1d of outstand1ng b1ack 1incs from the 1ntroduct1on 

nursery 1982/83 1n PESAGRO Campos 

Ident1f1cat1on Y1e1d {kg/ha) 

1 EMP 81¡ 

2 EMP 60 

3 ICTA Quetzd1 

4 A272 

S BAT 1647 

6 XAN 78 

7 BAT 304 

8 BAT 76 

9 BAT 434 

Checks 

G 4495 

Jo runa 

G 2005 

604 

2 125 

¿ 083 

2 104 

2 000 

1 958 

1 917 

1 792 

1 M6 

2 167 

1 938 

1 729 



P[RU 

The CIAT reg1onal proJect for research and agr1rultural extension 
on beans in Peru (flnanced by the World Bank) has been functioning for 
the past six months This proJect is the subsequent phase to the Sw1ss 
Project with the change of empha~Is toward crop Improvement The 
proJect has a plant breeder who also acts as co-leader within the 
National Grain Legume Program (PNLG) of the In~tituto Nacional de 
Investigacion y Promocion Agropecuaria (!NIPA) in Peru To date the 
Co-Leader s activities have been to support the regional grain legume 
programs in the 15 research and agricultural development centers (CIPA) 
giving priority to those programs on beans Of all the edible legumes 
beans have the greatest economic importance for Peru whose area 
harvested in 1979 was 63 000 hectares with a production of 61 000 tons 
of dry beans green beans (physiolog1cally mature not dried grain) and 
snap beans In total 

General Work-Related Activities 

Overview and organization 

During the first working semester high prior1ty was given to 
familiarization with the tasks at hand to facilitate 1ntegration of work 
done by researchers and that of agricultura! extensionists To this 
end meetings for evaluat1on and planning were held with the work groups 
(of researchers and extens1on speciall~ts in grain legumes) in each of 
the 11 CIPA s - events which notably served to develop a better plan of 
operation for the PNlG In 1984 

Organization and coordination of the Conference on the Evaluation 
of Research and Agricultura! Extension Pork on Beans In Peru 

This meeting was held on September 19 - 21 1983 In Ch1clayo Peru 
with the support of the former Swiss Pro]ect on beans and scientific 
personnel of the CIAT Bean Program The principle ob]eCtive of the 
meeting was to evaluate the results and progress of the Bean Program 
over the last few years A~ a result of this meeting concrete 
recommendat1ons were made for each of the three principle bean 
production regions of Peru (the coast the highlands and the rain 
forest areas) One of the main observation~ was that since 1977 therc 
has been a gradual reduction not only in the cultivated area but also 
the production of this legume has gradually d1minished This situat1on 
became more crit1cal In 1982-83 due to the heavy rains In the northern 
part of the country and the severe drought In the highlands and the 
southern coast which adversely affected crop production 

Organization and coordination of the II Annual Conference of the 
National Grain Legume Program of INTPA In Peru 

The conference was held from October 11-15 1983 on the !CA 
Experimental Stat1on of CIPA VI on the central - southern coast The 
principle obJeCtlves were to analyze the results obtalnPr from the 
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~gr1cultural campa1gn of 1982-83 on research and development 1n cornrnon 
beans broad beans cowpeas l1ma beans (Phaseolus lunatus) soybeans 
1nd ch1ckpea~ At the sa~e t1me proJects and subproJects were drafted 
on research and agr1cultural extens1on for 1984 w1th their correspond1ng 
budgets Carrying out the spec1al recommendat1ons of th1s conference 
an emergency plan was developed for the 1ncrease and production of basic 
bean seed to reduce the poss1ble qhortfall 1n 1984 In addition a 
spec1al effort was made on exper1mental stat1ons and on farmers f1elds 
to st1mulate the consumpt1on of beans and other ed1ble legumes 1n Peru 

Pr1nc1ple results and research advances in Peru 

Coastal reg1on 

BCMV 1s the pr1nc1ple patholog1cal problem affecting beans in 
Peru Field evaluat1on of e~perimental l1nes was done on the North 
Coast on the Vista Flor1da Lambayeque Exper1mental Station and on the 
Central Coast on the Ch1ncha-Ica Experimental Stat1on Table 126 shows 
l1nes which were outstanding 1n their res1stance to the virus and 1n 
adaptat1on and also shows the outstanding l1nes for adaptation and yield 
of the 354 experimental l1nes tested on the V1sta Flor1da-Lambayeque 
Exper1mental Stat1on 

W1th1n the reserach done by the Un1versidad Nacional Agraria La 
Mol1na 1n surnmer plant1ngs (December-January) when the temperatures are 
h1gher on the Central Coast of Peru the following l1nes had the highest 
y1elds Puebla 304 G 0154A and P1nto 41 114 (Table 127) 

The highlands of Peru 

In this promising reg1on where nearly 28 000 hectares of dry beans 
are cult1vated three yield experiments were conducted with the 
experimental l1nes and var1eties on the CaJabamba Experimental Station 
1n CaJamarca As observed 1n Table 128 the exper1mental var1ety 
Clor1abamba (G2829) which is be1ng prometed in the reg1on had the 
h1ghest y1eld together w1th lines G 2333 Puebla 444 and G 858 

However studies 1n th1s h1ghland region are be1ng 1ntensified to 
1dentify new l1nes of beans w1th res1stance to Anthracnose and Ascochyta 
leaf spot - the two diseases wh1ch drastically reduce y1eld Table 129 
shows the l1nes w1th the best adaptat1on and tolerance to the two 
d1seas~s 1n the evaluat1on of 417 exper1mental lines conducted 1n 
raJamarca 

Several y1eld trials were conducted with exper1mental lines in the 
central h1ghlands of Peru in the Huanta prov1nce The results in Table 
130 show that the best lines were BAT 482 and BAT 1296 

White and red bush bean lines were also evaluated in two d1fferent 
s1tes 1n the bean produc1ng zones of the department of Cuzco 1n the 
central h1ghlands The line ICA L-24 had the h1ghest y1eld together 
w1th four other red-seeded lines (Table 131) Line 24 was also 
outstand1ng 1n other experiments 1n the zone Sim1larly the 



wh1te-seeded l1ne Ex R1co 23 was outstand1ng in the zone for 1ts h1gh 
v1eld and w1de range of Idaptatlon 

Ra1n forest of Peru 

In tltl& reg1on research and agr1cultural extens1on ~ct1v1t1es on 
the comrn0n bean havP bLen m1n1mal ~1nce most tud1es concentrate on 
oth~r gra1n lerumes such as cowpeas soybeans and peanuts Not Wlth­
standlng 1n trc Tulumayo E>perlmental Stat1on 1n the Department of 
Huanuco two exper1ments were done w1th bean l1nes (Table 132) In one 
of the exper1nents the CIAT l1ne (I-276) was the best and in the other 
the best w~s Guatemal~ r -14) 

Tra1n1ng Results 

The tra1n1ng activit1es 1n 1983 supported bv CIAT 1ncluded tra1n1ng 
of a b1olog1st from CIPA TI 1n Lambayeque Peru who d1d her masters 
thes1s 1n bean pathology At the sdme t1me an agronom1st the leader 
of the PNLG of INIPA and a re~earcher w1th CIPA XIV-Cuzco participated 
1n the Workshop on Genet1c Improvement of Beans for the Andean zone and 
Rraz1l 1n Dec~mber 1983 

The impl~n~ntat1on of an amb1t1ous program of tra1n1ng and 
professional advancement lS required for sc1ent1flc personnel of the 
PNLG of INIPA 1n Peru s1nce to date only five SClLntlsts work1ng 1n 
be8ns have MS degrees and there are no sc1ent1sts w1th a doctorare 



Tahle "l 126 

N0rth Coast 

PLMV 
NURSFRY 

BAT 83 
BAT 281 

BAT 3R9 
RAT 1061 
BA1 1198 
BAT 1282 
A-118 
A-140 
A-147 
EMP-86 
G-44J9 
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CYper1mental bedn l1nes outstand1ng for 
re~1stance t( Bean Common Mosa1c V1rus 
and adaptat1on to tun zones of the 
Peruv1~n Coast 1n 1982-83 

LANBAYEQUE Central Coast 
ICA 

Nurs<>ry w1th BCMV and 
354 Cntnes adaptat1on 

NURSFRY 

llAr 1591 BAT 76 
FB 8815-9-l-4-F4 BAT 883 
BAN 15 BAT 1444 
BAN 19 BAT 1719 
BAT 1061 x CIAT 1230 BAT 1724 
A48 (BAT 47 x BAT 1155) RAT 1725 
FB 7525-6-5-CM(lB)- BA"' 1743 

CM( 58) -CM(4l-B) BAT 1744 
EMP 112 
A-48 
A-491 

1able 127 Exper1mental bean l1nes outstand1ng for 
y1eld 1n summer plant1ngs at the la Mol1na 
Expcr1mental Station UNAIM 1n 1982-83 

Exper1mental Yield in 
line" Grain color (t/ha) 

UNA 8325 yellow 2 o 
(P 504) 

UNA 83? 1 vellow 1 1 
(G0154A) 

UNA 8318 mottled cream 1 o 
(P 703) 



Table 128 Experimental lines and varieties of climbing 
beans outstanding for yield In three 
experiments on the Ca]abamba Experimental 
Substation in CaJamarca Peru In 1982-83 

Average y1eld 

Outstanding l1nes (t/ha) 

G 2333 1 1 

Gloriabamba 1 o 

Puebla 444 1 o 

G 858 1 o 

Blanco Caballero (check) o 7 

• 

Table 129 Experimental bean l1nes outstanding In their 
adaptation and tolerance to anthracnose and 
Ascochyta on the CajabaMba Experimental 
Substation in Cajamarca Peru In 1982-83 

Experimental lines 

G 687 (Windsor 
G 4453 (Diacol 
G 12417 

long pod) 
Nima) 

G 12470 
G 12572 
G 12730 

(Peru 14-2 
(Numa Mani 
(Fn]ola) 

LoJa) 
Pahda-1) 

Experimental lines 

G 13889 PLB 255 
G 14288 -336 
BAT 1222 
VRB 81057 
Flor de Mayo (Chapingo) 
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1ablc 130 Experimental Bc•n l1nes outstand1ng f r the1r 
y1eld 1n t/ha 1n t"o L 1es of e"<pcnments 
done ..... n the Prov_n e of Hu?rti 1n Ayacucho 
Peru tn 1982-83 

Wln te seeded Red seedecl 

(Average 5 tr1als) (Average 3 tr••ls\ 

L1ne Yield Line Y1eld 

BAT 4R7 4 BAT 1?96 1 7 

Ex-R1co 23 2 BAT 1230 1 5 

liAT 1061 1 2 TCA-l•nea 23 l 4 

w-126 

local Var1ety O 6 

1able 131 Exper1mental l1nes of red and wh1te seeded 
beans outstand•ng for y1eld over two 
locat1ons 1n the Departnent of Cuzco Peru 1n 
1983 

Fxper1ment1l l1nes Grd1n color Average y1eld 
( t /ha) 

BAl 1276 red 2 1 
BAT 127 rPd 2 o 
ICA-L1nea 2b r<od 2 o 
lCA-L1ne¿ 17 (Check) red 2 o 
BAT 1254 red 2 o 
Fx-R1co 23 wh1te 2 1 
78-0374 wh1te 1 8 



217 

Table 132 Exper1mental l1nes of bedns outstand1ng for 
ad1ptat1on and y1eld in two exper1ments 1n 
the Tulumayo Exper1~ental Stat1on 1n Huanuco 
Peru 1n 1982-83 

Outstandutg 1 1nes 

(t/ha) 

CIAT (I-276) 2 o 

CIAT (I-204) 5 

ErUU (I-450) 5 

CIAT (1-143) 1 4 

Guatemala (I-14) 1 6 

CIAT (I-92) 4 

CfAT (1-379) 1 2 



Sc1ent1f1c Tra1n1ng 

Dur1ng 1983 Sc1ent1f1c Trainlng cont1nued to support the efforts 
of bean rec:.earchers 1n thP 1nternat1onal bean nctwork Fmphas1s was 
g1ven to tra1n1ng of sc1ent1sts fron nat1onal 1n~t1tut1onc:. for the 
developnent evaluation and promot1on of promiSlng germplasm Ab last 
ye¿r the maJar Pmphasls was on tralninf done outside CIAT headquarters 
Th1s 1c:: reflected 1n the support g1ven to se:ven nat1on'll courses in 
Braz1l Costa R1ca Cuba Colomb1a Honduras and thc Domlnlcdn Fepubl1c 
(Table 133) The tenth IPtensive mult1diSCipl1nary course on research 
for bean product1on was carr1ed out over a per1od of SIX weeks with the 
particlpatlon of 20 v1s1t1ng researchers from Colombia (8) Mex1co (3) 
Paraguay 17) El Salvador (2) Ecuador (2) Braz1l (1) Costa Rica (1) 
and Nicaragua (1) 

The aavances ach1eved by the sc1ent1sts particularly With respect 
to production of Improved l1ncs for thesc countr1es has closel; linked 
the academic obJeCtlves of thcse courses wJth the development of 
expertise in the conduction of tr1als at the farm level us1ng the most 
promis1ng new l1nes 

Tak1ng advantqge of pr1or exper1ence ln 1982 w1th twc Colomb1an 
1nst1tut1ons the Federac1on Nac1onal de Cafeteros and the CVC course 
part1c1pants cont1nued to rece1ve ~eed and the correspond1ng mater1al to 
carry out trlal& w1th thesL advanced l1nes 1n the1r respect1ve work 
s1tes Thus the network of collaborators 1n the respective national 
programs IS re1nforced and st1mulated - a network wh1ch as a consequence 
of the course is charged w1th the rPspons1b1l1ty not only of conduct1ng 
the trials but also of mak1ng farmers aware of these new variet1es As 
a spec1fic example of this network s activltleS the part1c1pants from 
the Federac1on Nac1onal de Cafeteros and the CVC trained In courses 
roord1nated by ICA and CIAl conductPd the f1nal yield tr1als of the 
var1ety ICA-Llanogrande and of the l1nes ICA-L24 ard BAT 1297 1n the 
coffee-grow1ng zone of Colomb1a 

Tr•1ning Or1e11ted to Academic Degrees 

Our contr1but1on to nttlonal 1n~t1tut1ons for the dev lopment of 
sc1ent1f1c leaders through research support for academ1c degrees such 
as Ph D apd HS guarantee~ the contlnu1ty of the research and st1mulatcs 
these 1nstltut1ons to conduct 1ndependent a~ well as collahorat1ve 
n"search 

'1\..o professLnnals 
wh1le four researcher~ 
Ph D ~ Tr dad1t1on 
proJect 

concluded the1r rcqearch at tl1c MS level 1n 
hegan the1r work for MS degrees and two for 
two resetr hers f1nished the1r postdoctoral 

Or1g1n of Profe~ ionals Tra1ned 

1983 

Tah le 134 shows the or1g1n countne of the 44 profess1onals who 
arrJved for tt•Jn1ng at CIA~ dur1ng 1983 The gre•test number carne from 
Colomb1a (9) It 1s 1nportant to Pote the pre 0 ence of f1vc Afr1can 
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profess1onals which ind1cates the increasing 1nterest of the program 1n 
extending the network to Africa 

Training by Discipl1nes 

Table 135 shows the tra1n1ng act1vity by disc1pline as measured in 
numbers of profess1onals total number of tra1ning months and number of 
man months MaJor emphasis has been on training in breeding agronomy 
and phytopathology 

Training Categories 

Table 136 shows the number of profess1onals by training category 
The category of Vis1ting researchers occupies f1rst place with 25 
persons and a total of 101 8 months for an average of four months/man 
(Note the time of residence of four months equals the length of the 
crop cycle ) 

Production of Training Materials 

As in 1982 the princ1pal emphasis in the production of tra1n1ng 
materials was on audiotutorials In Table 137 the actual state of the 
production of audiotutorial units on beans is given 

Workshops 

Four workshops were conducted in 1983 in wh1ch a total of 79 
scientists partic1pated Each workshop was character1zed by intensive 
field work which permitted the exchange of selection criteria for 
promising lines evaluation scales and methodologies for tolerances or 
resistances to production problems and methodologies for on-farm 
evaluation of new technology (Table 138) 



Table 133 

Country 

Colomb1a 
Cuba 
Braz1l 
Colomb1a 
Costa R1ca 

Dom1n1can 
Republic 
Honduras 
Colomb1a 

Tabla 134 

Country 

Argent1na 
Brazil 
Ch1le 
Colomb1a 
Costa R1ca 
Cuba 
Ecuador 
Honduras 
Mex1co 
N1caragua 
Paraguay 
Peru 
El Salvador 
U S A 
Holland 
Egypt 
Kenya 
Tanzania 
Zamb1a 
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Tra1n1ng courses effected 1n 1983 

lnc;t1tut1ons 

FEDECAFE ICA 
M1n1stry of Agr1culture 
EMBRAPA 
FEDECAFE ICA 
M1n1stry of Agr1culture 
Un1versity of Costa R1ca 
Secretar1a de Estado 
Proyecto Tltu1o XII 
Secretar1a de Recursos Naturales 
CIAT w1th the 1ntens1ve Research 

tra1n1ng course 
Total 

Or1gen of professlona1s tra1ned 1n 1983 

Total 

No of 
Part1cipants 

1 
3 
1 
9 
1 
3 
3 
1 
4 
2 
2 
2 
2 
3 
1 
1 
1 
3 
1 

44 

No of 
Part1c1pants 

33 
31 
26 
13 

28 

29 
29 
20 

209 

Total 
tra1n1ng months 

4 6 
10 4 
o 6 

20 o 
5 3 

lO 4 
7 o 
3 2 

lO 8 
8 2 

lO 7 
10 8 
10 6 
11 7 

9 1 
4 o 
2 9 
8 4 
4 o 
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Table 135 TrJ1n1og actJJlty by d1sc1p11ne mea~urcd 10 oumber of 

profes 1ooals total number of tr1101og mooths aod by 

mao/~ontrs 10 1983 

D1sc1plloe No of Total mooths 
part1c1p Pts 

Agrooo~y 7 31 16 
Fconomy 1 9 1 3 
Eotomology 5 20 30 
Breed1og 15 44 16 
Phytopathologv 5 22 40 
Ph} s1ology 1 6 70 
Seeds 1 4 03 
Product1oo 8 10 63 
Management of Geoet1c Resources 1 4 93 

Total 44 

Table 136 No of professionals by tra1ning categor\ 

C'ategory 

V1~1t1ng researcb assoc1ates 
for Ph D theSlS 

V1s1t1og researrh 
for M Se thes1s 

V1s t1ng researcher 

Short course part1c1pant 

\1~1t1ng rese1rch assoc1ates 

Total 

No of 
Part1c1pants 

2 

4 

25 

8 

5 

44 

Total 
months 

6 56 

20 23 

101 R3 

lO 6o 

14 20 

Mao mooths 

4 
9 
4 
2 
4 
6 
4 
1 
4 

45 
13 
06 
94 
48 
70 
03 
32 
93 

Mao 
months 

3 78 

5 05 

4 07 

1 32 

? 84 
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Table 137 Stage of Audiotutorial Units produced by the Bean Program 

Un1ts 1n Span1sh in Distribution 

1 Descript1on and damage of pests attacking beans (second edition) 

2 Principal insects attacking stored bean seeds and their control 

3 The leafhopper (Empoasca kraemer1 Ross and Moore) and 1ts control 

4 Pr1ncipal Chrysomelids attacking beans and their control 

S Bean diseases caused by fung1 and the1r control 

6 Bean diseases caused by virus and their control 

7 Techniques for the isolation identification and preservat1on of 
pathogenic fung1 of beans 

8 Bacter1al d1sease~ of beans their 1dentif1cation and control 

9 Bean rust and its control 

10 Root rots of beans and the1r control 

11 Bean anthracnosis and its control 

12 Angular leaf spot of beans and 1ts control 

13 Princ1pal nematodes attacking beans and the1r control 

14 Web bl1ght of beans and 1ts control 

15 Hybrib1zation 

16 Genetlc diversity of the cult1vated species of the genus Phaseolus 

17 Growth stages 1n the common bean plant 

18 Good qual1ty seed 

19 Weed control and management 1n beans 

20 Morphology of the bean plant (second edit1on January/1984) 

Un1ts 1n Span1sh to be completed 1n the next few months 

21 Bean breed1ng through 1ntroduct1on and select1on (~mrch/84 
approx ) 

22 ~utr1t1onal disorders of the bean plant (March/84 approx ) 
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23 Genetic control of bean common mosaic virus (Jan/84 approx ) 

Units translated into English in Distr~bution 

1 Bean diseases caused by fungi and their control 

2 Good qual~ty bean seed 

Units translaed into Engl~sh and Edited 

3 Genetic diversity of the cultivated spec~es of the genus Phaseolus 

Unedited units translated into English 

4 Techniques for the isolation identicat~on and preservation of 
pathogenic fungi of beans 

S Principal Chrysomelids attacking beans and their control 

6 Bacterial diseases of beans their identification and control 

7 Bean rust and its control 

8 Anthracnosis of beans and its control 

9 Root rots of beans and their control 

10 Morphology of the common bean plant 

11 Principal insects attacking stored bean seed and their control 

Units produced outside CIAT 

1 The mechanization of the bean crop (Cuba) 
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Table !38 Workshops conducted dur1ng 1983 and number of partic1pants 

Themes 

Bean 1mprovement - Central Amer1ca and the Car1bbean 

Bean ~mprovement Andean zone and Brazil 

Development of a collaborative proJect 1n research on 
beans 1n East Africa 

Future d1rection of on-farm research 

Total 

No of 
Partic1pants 

7 

15 

36 

21 

79 
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Collaborat1ve Bean Researeh at IVT Wagen1ngen Netherlands 

Ineorporatlon of res1stanee genes 1nto CIAT breed1ng l1nes 

Program w1th IVT 7233 x TVT 7214 N1ne populat1ons of F
2
B2 

CIAT progen1tor x F (IVT 7233 x IVT 7214) were tested w1th the BCMV 
stra1n m1xture of N~3 + 4 + S to select the res1stant plants carry1ng 
genes be-3 and T Almost 1 000 plants were screened of which 171 were 
res1stant Test crcsses were made w1th the res1ztant plants onto Great 
Northern 31 for detect1on of genes be-u and bc-2 giv1ng a double 
res1stance togethe1 w1th the already ment1oned genes bc-3 and I wh1le 
F1 veeds also were harvested of the selected plants The F

1 
of the 

700 test crosses was sereened w1th BC~ NL3 + 4 and + S 1nd1eat1ng 21 
F

2 
plants also carry1ng be-u and bc-2 The F

3 
l1nes of these 21 

F plant~ were testel Ñlth BCMV NI3 + 4 and + 5 for conf1rmat1on of 
the res1stance and were all res1stant The F

3 
l1nes were also tested 

w1th BYMV stra1n T Eleven l1nes out of 21 were also res1stant to th1s 
v1rus belong1ng to s1x out of n1ne r

2 
populat1ons Seed of these 

l1nes w1ll be brought to CIAT 1n lanuary 1984 These 11 F
3 

l1nes 
beha1ed as res1stant to both v1ruses and are assumed to have genes be-u 
be-2 bc-3 and T hornozygoubly present 

Progra~ w1th IVT 7620 Over 2 800 plants of 1S populat1ons of 
F

2
B

1 
CIAT-progen1tors x IVT 7620 were screened w1th BCMV NL3 + 4 + 

S and 10S plants w1thout syrnptoms ma1nta1ned for F seed The 10S 
F

3 
l1nes were tested w1th BCMV NL3 + 4 + S and 2~ lines had plants 

w1th systern1c necros1s (often not v1s1ble except 1n the full grown 
plant) The rema1n1ng 80 l1nes are now be1ng tested for resistance to 
BYMV T stra1n Seeds of these l1nes w1ll be brought to CIAT in January 
1984 wh1le the results of the BYMV-test will be sent to CIAT befare the 
progen1tors for the second backcross are chosen 

Tcst1ng of CIAT breed1ng l1nes and progen1tors earry1ng gene I w1th BCMV 
for deteet1on of add1t1onal reeessive genes 

F1fty-e1ght aeeess1ons w1th I gene were tested w1th NL3 at 20 C and 
w1th NL2 and NL6 at 30 to deteet add1t1onal reeessive genes 
Conelus1ons eould be drawn for 26 aeeess1ons the others must be 
sereened also w1th ~LB Twenty-one out of the 26 CIAT Progen1tors had 
the ~ oene w1thout ddd1t1onal be genes four had also be-1 and 1 
he-2 

Test1ng of breed1ng l1nes for the And1an H1ghlands for res1stanee 
to BCMV 80 breed1nr l1nes were tested w1th BCMV NL8 Sorne 126 l1nes 
had the l gene of wh1ch 96 were res1stant to that stra1n Sorne 14 of 
4S4 l1nes w1thout I gene were also res1 t'nt to NLS 

A total of the 312 l1nes \ere eons1dered to have a good red mottled 
color 13 of them had I gene and also at least one recessive be-gene 
l1kew1se 13 d1d not have the I gene The be genes 1n the 13 l1nes w1th 
dornln,nt I gene and those 1n the 13 llnes wltPout T are be1ng 1dent1hed 
by tests w1th BOl\ stra1ns t.L2 NL3 and NI ó 
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Teqt1ng for res1stance to races of eolletotr1chum l1ndemuth1anum 

S1xty-s1x erAr gene bank numberb from Africa res1st~nt to 
anthracnose 1n f1eld tests 1n La Selva eolomb1a were screened w1th 
races lambda 1ota e 236 and sorne w1th alpha Braz1l 1n a glasshouse 
test The 1nfect1on w1th lambda was too weak wh1le the test w1th alpha 
Braz1l only could be done w1th part of the access1ons because of seed 
shortage Tre test with th1b race w1ll be continuad next year aq soon 
as seed becomes ava1lable wh1le the test w1th lambda w1ll be repedted 
and a test w1th eps1lon Kenya w1ll be added Two access1ons were 
res1stant to 1ota dnd one sl1ghtly suscept1Lle wh1le 2? were res1stant 
to e236 and 10 sl1ghtly suscept1ble or heterogeneous res1stant to that 
race None of the access1ons was res1qtant to both 1ota and e 236 

Test1ng of eiAT progen1tors for res1stance to halo bl1ght 

Th1rty-f1ve erAT progen1torq were screened 1n a glasshouse tr1al 
w1th the Dutch stra1n Nr 113 of Pseudomonas phaseol1cola The 
1noculat1on was rrade by rubb1ng the pr1mary leaves w1th bacter1ü 
suspens1on and carborundum powder The bacter1um stra1.n could 1nfect 
all tested accessi.onc; The best res1stance \olas found 1n W1scons1n 
HBR72 show1ng only small necrot1c les1ons and no transparant halos 
Great Northern ~ebraska Nr 1 sel 27 Belam1 and Jules were only sl1ghtly 
suscept1ble g1v1ng qmall necrot1c les1ons w1th small haloq no ap1cal 
chloros1s and none or very l1ttle growth reduct1on All other 
access1ons had b1gger les1.ons ap1cal chloros1s and cons1derable growth 
reduct1on three weeks after 1noculatinn The exper1ment w1ll be 
repeated next year 1nclud1ng other sourceq of res1stance l1ke PI 
150 414 

Test1ng tepary bean access1ons for res1stance to Xanthomonas 
phaseol1 Eleven access1onc; of Phaseolus acuti.fol1us were screened 

for res1stance to eBB w1th the Dutch strain ~r 482 of ! phaseol1 
fuscans eons1derable d1fferences 1n res1stance were found An -----
access1on from Yugoslav1a and Nayar1t 13B from eiAT were res1stant as 
were PI 319 443 and PI 321 638 from Un1vers1ty of eahforn1a R1vers1de 
The other access1ons were suscept1ble 



Cuadro 3 Mater1ales de fr1JOl comunes a cond1c1ones de baJO fo~foro y 
alto alum1nio y manganeso 

Ef1c1entes con respuesta ( -B) 
A 283 

Ef1c1entes s1n respuesta 
A 254 

Car1oca G 4017 

Inef1c1entes con respuesta ( -B) 
ICA-PiJaO G 4525 

Inef1c1entes s1n respuesta 
A 440 

A 380 
A 310 

Table 8 

RANK 

A 391 

Average y1eld (kg/ha) of the wh1te -
seeded mater1als tested 1n the 1983 
IBYAN at CIAT Palm1ra 1983 Semester 
A 

IDENTIFICATION YIELD 

Exper1mental L1nes 
1 BAT 1592 1847 a 
2 Ex-R1co 23 1763 ab 
3 78-0374 1650 abe 
4 BAC 125 1640 abe 
5 BAT 1453 1449 abe 

Local Checks 
7 BAT 1469 1353 abcd 

12 BAt 1061 1054 d 

Mean (n-12) 1423 
CV (/) 19 5 



Tahle 9 

RANK 
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A\erage y1eLd (kg/ha) of the mater1al 
developed for the Mex1can h1ghlands 
tested 1n the 198J IB\AN at CIAT 
Palm1ra 1983 Semester A 

TDENTP''ICATION SEED TYPE Yifl D 

ExEer1nPnt~l l1nes 
1 A 442 2046 a 
2 A 114 1923 ah 
3 A 410 1876 ah 
4 A 429 1866 ah 
S Carioca 1860 ah 

Local Checks 
13 C 285P 1653 he de 
1 7 A 67 1430 e de 

Cuadro 4 N~me~t de entrados evaluad1s en EP 82 
durante 1982-1983 

EP ano Semestre CIAT-Palmira CIAT-Popayan 

1982 A 304 304 

1982 B 304 304 

A 226 200 

9R3 B 161 65 



Cuadro S Ensayos EP d1stribu1dos en 14 grupos de tamano color de semilla y habito de crec1miento 

No entradas/semestre 

Adaptat10n 1982 1983 

Grupo Hab1to Color Tamano climat1ca o Pal P0p Pal Pop Pal Pop 

1!0 crecmiento geograf1ca A y B A A B B 

lO Arbust1vo Negro Pequeno 31 20 22 20 

20 Arbust1vo ROJO Pequeño 34 25 18 25 

2J Arbust1vo ROJO RoJO moteado Med/grar>c!e 53 31 23 31 

JO Arbustivo Blanco Pequeno 11 8 8 8 

35 Arbust1vo Blanco Med/grande 13 7 l 7 

40 Arbust1vo Crema amar1llo Med/grande Costa Pac1f1co 23 15 10 15 

canela claro 

45 Arbustivo \rema canela Med/grande Mexico zonas 18 11 17 11 

claro s611do motea- templadas secas 

do y rayado y humedas 

so Arbust1vo Crema Pequeno/med Bras1l 56 44 36 44 

60 Trepador Negro Pequeno Fr1o 7 7 7 7 7 

65 Trepador NPgro Pequeno Caliente 2 2 2 2 2 

70 Trepador ROJO Ned/grande Frío 25 25 25 2'i 25 

75 Trepador ROJO Med/grande Cal1ente 16 16 16 16 16 

80 Trepador Claro Med/grande Frío 7 7 7 7 7 

85 Trepador Claro Pequeno/med Cal1ente 8 8 8 8 8 
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Cuadro 16 Líneas de frÍJol arbust1vo de grano blanco grande del 
EP 82 con rendim1entos superiores al promedio en 
ensayos s1n y con proteccion quím1ca conducidos 
durante 4 semestres en 1982 y 1983 en Palmira y 
Popayan Colombia 

82 A 

A 493 561 470 1335 865 
X Grupo 493 222 867 

82 B 

A 492 1302 626 
A 493 1523 1930 - 727 2227 1500 
X Grupo 1297 1857 424 910 

83 A 

A 493 636 1492 856 1004 3685 2861 
X Grupo 557 10ll 855 2946 
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Table 17 L1st of IBYAN trwls planted 1n ClAT Palm1ra and 
Popayan in 

two set"lesters dur1ng 1983 

TRI AL WITHOUT \ ITHOUT WITH \JITHOUT \<IT!l 
fHEMICAL CHEHICAL CHEMTCAL CHEMICAL fflFMlCAL 
PROTECT PROTECT PROTECT PROTECT PROTEC 

10 Black small X X X 
20 Red smal1 X '( V 

25 Red-mottled large X X X 
30 Wh1te small X X X 
45 Mexican lughlands X X X 
50 Brazll 

Mulatinho X X X 
Car1oca X X X 
Ros1nha }. y X 
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BEAN PROGRAM PFRSN1NEL 

Sen1or Staff 

Aart van Schoonhoven Ph D Fntomolog1st Coord1nator 

Stephen Beebe Ph D Plant Breeder Central Amer1c1 Rean ProJ~Ct 
(st2t1oned 10 Avunc1on M1ta Guatemala) 

Jeremy H Dav1s Ph D Plant Breeder Plant Breed1ng 

M1chael DessPrt Ph D 
Rubona Rwanda) 

Central Afr1can Bean ProJect (stat1oned 1n 

Gu1llermo E 
Coord1nator 
R1ca) 

Galvez Ph D Pl1nt Patholog1st Reg1onal 
Central Amer1ca Bean ProJcct (stat1oned 1n San Jase 

Gu1llermo Hernandez Rravo Ph D Plant Breeder Co-leader World 
Bank/INIPA (Peru)/CIAT Collaborative Bean ProJect (stat1oned 1n 
Ch1clayo Peru) 

Franc1sco J Morales Ph D V1rolog1st V1rology 

S1lv1o H Orozco M S Agronom1st Central Amer1ca Bean ProJect 
(stationed in Guatemala C1ty Cuatemala) 

Douglas Pach1co Ph D Agr1cultural Econom1st Econom1cs 

Marc1al Pastor-Corrales Ph D Plant Patholog1st Plant Pathology 

*Feder1co Scheuch M S Agronom1st Peru/CIAT Collaborat1ve Bean 
ProJect (stat1oned in L1ma Peru) 

Shree P S1ngh Ph D Plant Breeder Plant Breeding 

Steven R Temple Ph D Plant Breeder Plant Breeding 

M1chael D Thung Ph 
(stat1oned at CNPAF 

D Agronomis t 
Go1an1a Braz1l) 

Agronomy 

Oswaldo Voysest Ph D Agronom1st Agronomy 

Jonathan Woolley Ph D Agronom1st Cropp1ng Systems 

V1siting Sc1ent1sts 

David Allen Ph D Plant Pathology 

Ja1ro Castano Ph D Plant Pathology 

N Ruara1dh Sackville Ham1lton Ph D Data Management Systems 

Jeffrey Wh1te Ph D Phys1ology 

Costa 



Postdoctoral fellows 

Cuy Hallrnan Ph D Entornology 

*James N1enhu1s Ph D Plant Breed1ng 

Joach1rn Voss Ph D Central Afr1ca Bean ProJect (ass1gned by the 
Rockefellet Foundat1on stationed 1n Rubona Rwanda) 

Vls~t1ng research associates 

*Kr1sta C Dessert M S Nutrit1on 

El1zabeth Lew1nson M S Agronorny (Gembloux ProJect) 

Jeffrey MacElroy M S Plant Breeding 

Resedrch assoc1ates 

Maur1c1o Castano Ing Agr Virology 

Jorge E Garc1a Ing Agr Entomology 

Jase Ar1el Gut1errez M S Plant Breeding 

Nohra R de Londoño Ing Agr Economics 

Carlos Adolfo Luna M S Econom1cs 

Jorge Ortega M S Agronomy 

Research ass1stants 

Luc1a Afanador B1ol Plant Pathology 

Jorge Beltran Ing Agro Cropp1ng Systems 

Cesar CaJiao Ing Agr Plant Breeding 

Jesus A Cast1llo Ing Agr Physiology 

Carlos Francisco Chavarro Ing Agr Off1ce of the Coordinator 

Aurora Duqe Ing Agr M1crob1ology 

*Myr1am C Duque L1c Mat Econom1cs 

Osear Cra7o Ing Agr Agronomy 

D1ego Fonseca Ing Agr Physiology 

Osear Herrera Ing Agr Cropping Systems 

Carlos Jara Ing Agr Plant Pathology 
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German Llano Plant Pathology 

*Carlos Mantilla Ing Agr Entomology 

Nelson Martínez Ing Agr Agronomy 

Gustavo Montes de Oca Ing Agr Agronomy 

Carlos Aníbal Montoya Plant Pathology 

Andrea N1essen Biol V1rology 

Glor1a Isabel Oc ampo Bact M1crob1ology 

Daría Ramírez Ing Agr Plant Breed1ng 

D1ego Santacruz Ing Agr Agronomy 

Miguel S Serrano Biol Ent Entomology 

Gerardo TeJada Ing Agr Agronomy 



AVRDC 

CATII:, 

rnA 
CENARGH1 

riAB 
n \roe 

CIANOC 
CH!MYT 

CNP 
C'HAF 
liPA 

CRSP 
CVC 
FFAOC 
IMBRAPA 

FMCAPA 
FMC'OPA 
EHPASC 

FAO 

FEDECAH. 
TAPAR 
lAR 
IBPGR 

TCA 
TCARDA 

ICTA 

INU 

INIA 
HIPA 

I T \ 
INTA 

HTA 

l!A 
TSAR 

APPE~DIX I List of Associated Centers and Instctutions 

Asian Vegetable Research and Development Center 
Shanhua Taiwan 
Centro AgronÓmico Tropical de Investigacion y 
~nhenanza Costa R1ca 
Collaboration for Development In Africa 
Centro Nac1onal de Recursos Genet1cos Braz1l 
Centro de lnvest1gac1on Agricola del BaJÍO Mexico 
Centro de Investigacion Agricola del Golfo Centro 
Mex1co 
Centro de Investigacion Agricola Norte Central MexiCO 
CePtro Internacional de Me1oramiento de Maiz y Trigo 
Londres Mex1co 
ConseJO Nacional de Produccion Costa R1ca 
Centro Nacconal de Pequisa em Arroz e FeiJao Brasil 
Centro de lnvestigacion y Promocion Agropecuario (T and 
li) Peru 
Collaborative Research Support Program 
Corporacion Autonoma RPgional de Valle y Cauca 
Est Exptl Agricola Obispo Colonbres 
Empresa BrsilcÁra de Pesquisa Agropecuaria Brasilia 
Br2sil 
Empres' Capichaba de Pesquisa Agropecuaria Brasil 
Empresa Goiania de PesquJsa Agropecuaria Brasil 
Empresa de Pesquisa Agropecuaria de Santa Catarina 
Brasll 
Food and Agr1culture Organization of the United 
~dtions Rome Italy 
Fe0eracion ~acional de Cafeteros Colombia 
Fundacao Instituto Agropecuario de Parana Brasil 
Internat1onal Agricultural Research 
Intern,t1onal Board for Plant Genetic Resources Rome 
It'ly 
Instituto Colombiano Agropecuario 
lnternat1onal Center for Agr1cultural Research in the 
Dry Area Be1rut Jebanon 
InstJtuto de C1enc1a y Tecnolog1a Agr1cola Guatemala 
Clty Guatemala 
Inst1tuto ~~c1onal de Investigaclones Agr1colas 
Mex1co D F Mex1co 
Instttuto Nac1onal de Invest1gac1on Agr1cola Peru 
Inst1tu"o Nac1on~l de Investigaciones y Promocion 
Agrar1a lima Peru 
TPst1tuto Nac1onal de Tecnología Agropecuaria Mex1co 
ln&Lltnto Nac10nal de Tecnología Agropecuaria 
Arr-ent1na 
Inst1tuto Nicaraguense de Tecnolog1a Agropecuar1a 
NLcaragua 
lnst1tuto Oe Pesqu1sa Agropecuaria Perna~buco Bras1l 



ISNAR 

IVT 
PCCMCA 

SDC 
UEPAF 
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Internat1onal Service for National Agr1culrual 
Research The Bague Netherlands 
Inst1tuut Veredel1ng Tu1nbouwge wassen 
Programa Cooperat1vo Centroamericano de MeJoramiento de 
Cultivos Al1ment1c1os 
Swiss Development Cooperation 
Un1dad de Execucao de Pesqu1sa 
Bras11 

Sw1tzerland 
de Amb1to Fstadual 



APPENDIX II 

L1st of G number of accessions 1n the CIAT gerrnplasm bank used in the 
Bean Program Annual Report in numer1cal arder and described accord1ng to 
the1r ident1f1cation local register and source 

G Number 

Phaseolus 
vulgaris 

Ident1ficat1on 

Pelandron 

Aysekadin 
Cal1 Fasulya 
Gelin 

Barbunya 

Barbunya 

Colorado 
Col No 19 
Col No 168 
Col No 322 
Bayo 
Apento 
Zacaticano 
Puebla 240-A 
Puebla 444 
Alabama 1 
Bol1v1a 6 
Brasil 2-P1co de Oro 
Amanllo 154 
Car1oca 
Nep 2 
Cu1lapa 72 
Porr1llo S1ntetico 
Linea 17 
Linea 32 
San Martin I 
Parana Lote 3 

01019 
01040 
01061 
01089 
01449 
00153 
00159 
00332 
00568 
00623 
00677 
00688 
00910 
02005 
02211 
02587 
02618 
02641 
02819 
02829 
02858 
03366 
03410 
03736 
03804 
03807 
03982 
04017 
04459 
04489 
04495 
04523 
04525 
04724 
04829 
04835 
05054 
05066 
05129 
05478 
05653 
05693 
05740 

(35160) 
Mulatinho 

Sacavem 597 
Tara 
Ecuador 299 
Cahfornia Small mnte 643 

Local Reg1ster Origin 

PI 246563 
PI 2466563 
PI 281597 
PI 282045 
PI 255309 
PI 164930 
PI 165078 
PI 169902 
PI 176712 
PI 179421 
PI 181892 
PI 182268 
PI 206983 
PI 310739 
PI 311824 
PI 313709 
PI 313755 
PI 313785 
PI 319621 
PI 319631 
PI 319665 

I-1012 
I-1095 
I-1098 
C-118 
P-154 

BZL 343 
BZL 374 
BZL 735 
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