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Germplasm Screemng and Genet1c Improvement 

CC~/7\1 1 

Germplasm Collection and Evaluati~ - J 

RVICIOS úE OOCUMEN fACION 
New Introductions 

During 1981 the germplasm bank continued the acquisition of 
Phaseolus germplasm either through donat1ons from national institutions 
or through exped1tions The total collection increased by 1754 
accessions (Table 1) 

Under IBPGR funding expeditions were made to Brazil and Peru to 
collect land races and wild forms of both ! vulgaris and ! lunatus 
In Brazil five pr1ority areas had been determined for explorat1on in 
collaboration with CENARGEN three exped1tions have been carried out so 
far the f1rst of which was reported last year The last two 
expeditions in the North of Rio Grande do Sur Santa Catar1na Parana 
and Goias y1elded 427 accessions In Peru six collection trips were 
made 1n 1979 three in 1980 and three in 1981 In 1980 a total of 135 
accessions mostly of ! vulgar1s were collected In future 
exped1tions emphas1s will be placed on collection of wild forms 

Additionally IBPGR sent to CIAT as a repository bank for 
Phaseolus 312 access1ons collected in Zambi'l and Malawi IITA sent 497 
accessions of P lunatus which completed a dupl1cate collection of this 
species in CIAT 

Status of the Phaseolus Collect1on 

The s1ze of the Phaseolus collection held 1n the bank has increased 
to 32 042 accessions (Table 2) Most of the germplasm 89r 1s 
Phaseolus vulgaris (common bean) and 1ts w1ld types 7% is Phaseolus 
lunatus (lima bean) 3% 1s all subspecies of P cocc1neus (scarlet 
runner bean) and O 5k is Phaseolus acutifol1us (tepary bean) The 
rest approximately O 5k includes noncultivated species of Phaseolus 
Additionally there are 429 accessions of other genera mainly Vigna and 
Psophocarpus in the germplasm bank at CIAT 

Germplasm Evaluation and Seed Increase 

Cultivated Phaseolus vulgar1s 

Evaluat1on The morphoagronomic evaluat1on of Phaseolus 
vulgar1s cont1nued at CIAT-Palm1ra w1th descript1ons of 702 new 
mater1als and updat1ng of descr1pt1ons of 1416 access1ons by add1ng more 
complete data 
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Table 1 Bean germplasm bank access1ons rece1ved 1n 1981 

Countri: p vu1garis 
Ac~UlSltlon and/or exeedltlona 

1unatus P cocc1neus Otner Total 

Argent1na 1 1 
Braz1l 12 

152a 4a 
12 

163a 
Ch1le 1 1 
Colomb1a 22 22 
Ecuador 1 1 
El Salvador 1 1 
Guatemala 11 11 
Holland 36 3 39 
Malaw1 125a 19a 21a 165a 
Mex1co 2 1 3 
N1caragua 1 1 
N1 gen a 497 497 
Dom1 mean Republlc 3 3 
Peru 2 

135a 
2 

135a 
Spa1n 457 7 1 465 
Un1ted States 3 3 
Zamb1a 187a 16a 26a 229a 

Total 1151 563 11 56 1754 

a Exped1t1ons funded by IBPGR 

Evaluation of germplasm adapted to higher altitudes has been 
initiated in cooperation with breeders and is more oriented toward 
adaptation and yield potential A total of 450 climbers were evaluated 
in Popayan (1800 masl) several of wh1ch were included in the breeding 
program Currently 1235 additional climbing accessions are being 
evaluated 

Seed increase A two-step procedure has been established to 
increase new germplasm accessions a post-quarantine greenhouse or 
meshhouse planting and a subsequent increase in an isolated dry area 
near Dagua where the incidence of bacterial and fungal diseases is low 
and virus detect1on is easy 

More than 1600 accessions of K vulgaris were 1ncreased in this 
way but due to the heterogeneity of the germplasm and the lack of 
prev1ous information problema of adaptation or seedset arose which 
consequently limited the number of seeds available for further 
evaluation Th1s year 5110 previously evaluated access1ons were seed 
increased and another 3230 are being multiplied 
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Table 2 Collect1on of Phaseolus beans stored 1n the Genet1c Resources 
Un1t (as of October 1981) 

Spec1es 

Cult1 vated 
P vulgar1s cult1vated forms 
P vulgar1s w1ld forms 
P lunatus cult1vated forms 
P lunatus w1ld forms 
P cocc1neus subsp cocc1neus cult1vated forms 
P cocc1neus subsp polyanthus cult1vated forms 
P cocc1neus w1ld form 
P acutifol1us cult1vated forms 
P acut1fol1us w1ld forms 

NoncultlVated 
P an1sotnchus 
P metcalfel 
P ntens1s 
P flllfOrmlS 
P wnght11 
P m1 e roca rpus 
P ped1 ce 11 a tus 
P polystachyus 
P ga 1 actoli!es 
P parvulus 

Total Phaseolus 

Other genus 
V1gna spp 
Psophocarpus spp 
Other 

Total other 

No of 
access1ons 

28 117 
332 

2 221 
62 

707 
317 

58 
89 
59 

25 
11 
8 

10 
4 
9 
6 
8 
1 
1 

32 042 

258 
106 
65 

429 

In CIAT-Palm1ra the standard procedure to increase seed of 
germplasm bank accessions is by planting 80 seeds in a 6-m row wh1ch 
produces an average of 520 g seeds per accession (Table 3) Due to lack 
of adaptation (also under greenhouse condit1ons) however th1s rate of 
seed increase is too slow Therefore in che future seed increases 
will be made with increased numbers of rows per access1on 

Wild forms of Phaseolus vulgaris L and cultivated and wild forms 
of PhasPolus coccineus L A proJect to 1ncrease the var1ab1lity of the 
common bean Phaseolus VUlgaris L by interspecific hybridization with 
1ts wild relatives as well as with other species of the genus 
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Table 3 

Growth 

1 
1 1 

111 
IV 

Seed 1ncrease of germplasm bank 1n Palm1ra 
(1981) 

Da~s to flower 
hab1t M1n Max X M1n 

28 41 31 172 
29 60 37 70 
30 56 37 54 
30 55 37 250 

Seed y1eld/plot 

Y1eld (g/[Jlot) 
Max X 

1064 446 
1188 680 
1133 507 
950 446 

Average per access1on 520 

espec1ally Phaseolus cocc1neus L is be1ng carr1ed out 1n collaborat1on 
with the University of Gembloux 1n Belg1um Seed 1ncrease and 
intens1ve evaluations of these mater1als are needed to select the most 
valuable accessions for the interspecif1c cross1ng pro]ects 

Seed increase and evaluation of the w1la Phaseolu~ vulgaris 
accessions CIAT s germplasm bank has 1n total 332 access1ons of w1ld 
forms of Phaseolus vulgar1s distributed as follows 

Phaseolus vulgar1s 
Phaseolus vulgaris 
Phaseolus vulgar1s 

var abor1g1neus 
Mexican w1ld form 
weedy type 

8 
153 
171 

Most of these w1ld forms are adapted to alt1tudes above 1600 m 
The d1fferences among these forms refer mostly to their or1g1n 

P vulgaris var abor1g1neus (Burk ) Baudet whose or1g1n is 
South America 1s the ancestral form of the common bean 1n 
Burkart s op1n1on (1953) Seeds are grey or brown mottled 
with black l1nes The average 100-seed we1ght 1s 12 O g 
The Mex1can w1ld form wh1ch Gentry found (1969) 1n Mexico 
between 800 and 2000 masl 1s he cla1ms the ancestral form 
Seed may be mottled or of un1form color (brown green black) 
The average 100-seed we1ght 1s 6 2 g 
The weedy type concept was 1ntroduced by Baudet (1977) for 
some Hex1can forms present1ng characters frequently found 1n a 
cult1vated form These forms would result from regressions or 
crosses between w1ld and pr1m1t1ve cult1vated forms Seeds 
are mottled or of a un1form color (cream p1nk yellow) They 
are often bigger than the ones of the Mex1can w1ld form 
Average 100-seed we1ght 1s 15 7 g 

All 332 access1ons have been seed 1ncreased The results of 255 
access1ons evaluated up to now 1nd1cate that most of the w1ld forms are 
not an 1nterest1ng source for plant arch1tectural characters 
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evaluation of w1ld forms for disease and pest resistance is shown in 
Table 4 The promising accessions need further more deta1led 
evaluations to confirm their potential as a source of germplasm for the 
improvement of the common bean 

In addit1on a prel1minary study of variab1l1ty 1s underway to find 
discriminant characters to eliminate duplicates and to establ1sh a 
possible relat1onship between the three w1ld f vulgaris forms 

Seed increase of the Phaseolus cocc1neus accessions 
P cocc1neus is the spec1es most closely related to P vulgar1s It 
encompasses a great number of cultivated and w1ld populations 
representing a large variability of characters Many breeders consider 
these features useful for the improvement of common beans 

Unl1ke the common bean P coccineus has an outcrossing mechan1sm 
therefore a spec1al seed-1ncrease method should be devised in arder to 

Favor cross-poll1nat1on within the accessions to maintain 
the1r natural variability and to avoid inbreeding depress1on 
Preserve the integr1ty of each population by avoiding 
cross-poll1nation among accessions 

Two exper1ments were carried out to test the usefulness of two 
poll1nating 1nsects--honeybees (Ap1s melifera) and bumblebees 
(Xylocopa sp )--compared to manual pollinat1on Because of the amount 
of seed production cross-poll1nation and cost bumblebee pollination 
is recommended to seed increase P coccineus germplasm But the lack of 
knowledge about the ethology of this 1nsect and the d1fficulty in 
finding a high number of nests may lead to the cho1ce of manual 
poll1nation Honeybee poll1nation was excluded because of 1ts high cost 
and the low amount of cross-poll1nation ach1eved 

Table 4 Evaluat1on of w1ld forms of P vulgar1s for d1sease and pest 
res1stance to date 

D1sease or pest 

Bean golden mosa1c v1rus 
Common bacter1al bl1ght 

Xanthomonas phaseol1) 
Ascoc yta eaf spot 
Leafhopper ~Empoasca kraemer1) 
Zabrotes ~u fasc1atus 
Acanthoscel1des obtectus 

No of 
access1ons 
evaluated 

137 

189 
175 
234 
193 
178 

13 

No of access1ons selec
ted for futher test1ng 

2 

9 
121 

o 
29 

163 



Seed increasing ! coccineus germplasm is accomplished as follows 
13 plants per accession are planted 1n a meshcage of 2 x 2 x 2 m Th1s 
number of plants provides a 25% probability that alleles w1th 
frequencies of 20% or more will pass to the next generation A higher 
number of plants would be desirable but would involve an important cost 
increase Moreover many access1ons consist of less than 10 seeds 
Th1s method allows the seed increase of 200 access1ons per year 

The other cultivated species ! lunatus and ! acutifol1us are 
be1ng 1ncreased and evaluated at a slower pace 

Long-Term and Short-Term Storage 

Germplasm preservation is a ch1ef respons1bil1ty of the Genetic 
Resources Unit Germplasm for long-term storage is submitted to a 
germination test (established by the Internat1onal Seed Testing 
Associat1on) and subsequent seed drying with silica gel Those 
materials with germ1nation higher than 90% and vigor higher than 40% are 
put in long-term storage in sealed laminated foil bags at -2 C room 
temperature 

So far 5450 accessions have been tested for germination (Table S) 
of which 2437 have been processed for long-term storage The average 
germinat1on was very high (94~ long term and 88% short term) which 
indicates good viability of germplasm stored 1n CIAT s bank 

Data Management and Documentation 

All data concerning introduction maintenance evaluation and 
distribution of germplasm have been organized in computer files for each 
one of the four cultivated species Addit1onal files are stored 
describing the handling of germplasm in the cold rooms i e 
germination tests seed inventory and greenhouse increase 

Table 5 Germ1nat1on tests for P vulgar1s to date a 

Type of storage 

Long term b 
Short term 

No of 
access1ons tested 

2437 
5450 

Mean h1gh 
v1gor 

59% 
57% 

Mean 
germ1nat1on 

94% 
88% 

a Us1ng procedures establ1shed by !STA (Internat1onal Seed Test1ng 
Assoc1at1on) 

b Includes access1ons also tested 1n long-term storage 

14 



The germplasm catalog of Phaseolus vulgaris was distributed to 23 
countr1es and an updated issue 1s being prepared for release in 1982 

Distr1bution of Germplasm and/or Information 

A primary obJective of the germplasm bank is to serve agricultura! 
sc1ent1sts by prov1ding e1ther seeds or informat1on both to 
researchers in the main commodities within CIAT and to scientists and 
nat1onal inst1tutions outside CIAT As part of this goal a total of 
20 988 bean germplasm accessions was distributed with1n and outside CIAT 
during 1981 

As in previous years in 1981 there was a great demand for 
germplasm from CIAT s Bean Program ch1efly from the breeding section 
Of the 12 794 accessions distributed to the Bean Program (Table 6) 54% 
went to breeders th1s impl1es that the germplasm is actively used 
Th1s high demand 1s expected to continue espec1ally for newly acquired 
germplasm 

Likewise there was a strong demand for germplasm from sc1entists 
1n nat1onal programs outside CIAT with a total of 8194 accessions from 
69 requests (Table 7) The Central Amer1can and Caribbean region 
requested 85% of the total accessions 1n 1981 in South America the 
non-Andean zone requested 6% and both Oceania and North America each 
requested 3% 

Table 6 Germplasm seeds suppl1ed to the CIAT Bean Pro9ram 1n 1981 

Tota 1 no 
Umt No requests access1ons 

Breed1nq Iáa 12 5062 
Breed1 n9 I 21 1019 
Breed1 n9 I IIa 6 899 
Entomolo9y 14 4503 
Patholo9y 4 45 
Py 10l09y 1 115 
M1crob10lo9y 4 1009 
Agronomy 1 16 
Nutn t10n Lab 1 53 
Other CIAT Pro9rams 5 73 

Total 69 12 794 

a See Table 8 for areas of res ea rch respons1b1llt1es w1th1n CIAT 
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Table 7 Requests for seed serv1ce from 1nst1tut1ons outs1de CIAT 1n 
1981 

Locat10n 

North Amen ca 
Canada USA 

Central Amer1ca Car1bbean 
Costa R1ca Mex1co N1caragua 
Panama Puerto R1co Dom1n1can 
Republ1c 

South Amen ca 
Andean Zone 

Bol1v1a Ch1le Colomb1a 
Peru Venezuela 

Non Andean Zone 
Argent1na Braz1l 

Euro pe 
Belg1um 
England 

Afnca 

France Ho 11 and 
Germany (East & West) 

Egypt ~1orocco N1gena Za1re 

As1a 
Ch1na Ph1l1pp1nes Ind1a 

Ocean1a 
Austral1a Gu1nea New Zealand 

Total 

No reguests 

10 

13 

11 

14 

8 

4 

6 

3 

69 

Bush Bean Improvement 

Germplasm Evaluation 

Total no 
access10ns 

218 

6974 

94 

477 

77 

67 

59 

228 

8194 

Germplasm evdluation continued at a good pace dur1ng 1981 Search 
for parental sources for both spec1f1c characters and commerc1al gra1n 
types of d1fferent product1on reg1ons rece1ved attent1on Bean 
germplasm bank access1ons from G 10001 to G 14466 wh1ch were evaluated 
prev1ously in various groups were grown together 1n h1ll plots at 
CIAT-Popayan and ICA-Obonuco Also over 2500 accessions prev1ously 
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evaluated 1n h1ll plots were planted in single-row plots at 
CIAT-Palmira CIAT-Popayan ICA-La Selva and ICA-Obonuco for further 
evaluations Based on these resulta and those from the VEF EP IBYAN 
and other nurser1es parents for 1982 crossing programa will be 
selected Table 8 lists the character-improvement proJects and 
bean-product1on reg1ons under breeders respons1b1lities and Table 9 
1ndicates the number of parents available for hybridizat1on for each of 
these regions and character-improvement projects in 1981 

Hybrid1zat1on 

The number of croases made for various characters and 
bean-production zones is given in Table 10 

Among the total number of croases effected to improve bush beans 
approximately 60% were single croases 15% each of three-way and double 
croases and the rest modif1ed double croases {Diacol-Calima x [A 179 x 
(Sangretoro x BAT 44)] F

1 
l and topcrosses [Alubia x (A 48 x Fabada) F

3
] 

The latter four types of croases fac11itate easy recovery of desirable 
grain color and size especially when large-seeded parents are crossed 
with small-seeded types or red-mottled parents with brown and blacks 
The recombination of two or more traits when not found 1n the same 
parent and stabil1ty of performance adaptation and the leve! of 
expression of a given character are also enhanced 

The number of experimental lines developed for the bush bean 
product1on regions and submitted to VEF is given in Table 11 

Climbing Bean Improvement 

The breeding program for climbing beans aims to improve res1stance 
to production constraints and increase yield potential 1n indeterm1nate 
climbing varieties which are mostly intercropped or assoc1ated with 
other crops particularly maize Materials are evaluated and selected 
with maize at all stages They should be relatively competit1ve 
(vigorous) and able to produce well at lower dens1t1es than those used 
for monoculture bush beans 

Germplasm Screening 

Germplasm evaluation 1n 1981 concentrated on accessions with G 
numbers up to 10 000 for reds in CIAT-Palm1ra and with G numbers 10 000 
to 14 000 in other locations As reported last year adaptation to 
temperature was found to be quite specific particularly between the 
locat1ons !CA-La Selva and ICA-Obonuco (mean temperatures 17 and 13 C 
respectively) One of the obJectives of germplasm evaluation has been 
to identify access1ons that br1dge this adaptation gap To date two 
outstanding varieties have been found for wide temperature adaptation 
these are G 12476 (E 1034) and G 12488 (E 1056) both from the 
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Table 8 ProJects for 1mprovement of spec1f1c characters and bean types for maJor product1on reg1ons 

Character 

B1olog1cal stress 
1 Diseases 

Bean common mosa1c v1rus 
Bean golden mosa1c v1rus 
Rust 
Web bl1ght 
Anthracnose 
Angular leaf spot 
Powdery m1l dew 
Common bacter1al bl1ght 
Halo bl1ght 
Ascochyta leafspot 

2 1 nsects 
Ep1lachna 
Leafhoppers (Empoasca) 
Bean pod weevil (Apbon) 
Storage 1nsects (Za rotes) 
Bean fly 

Edaphlc stress 
lmproved n1trogen f1xat1on 
Low so1l phosphorus 

Cl1mat1c stress 
Low temperature 
Drought 

Arch1tecture and y1eld 
Extreme maturit1es 

CIAT 
breed1ng 
sect1on 

1 
1 
I 

11 
1 1 

1 1 I 
1 

1 1 1 
1 l I 

11 
1 

1 1 1 
1 1 1 
111 

1 
11 

1 1 1 
1 1 

11 
11 

Bean product1on reg1ons 

Andean Reg1on Colomb1a and Ecuador 
Argent1na 
Braz1l 

Black 
Nonblack 

Mex1co 
Temperate hlghlands 

Warm hum1d and dry w1nter coast 
Central Amenca 
Car1bbean and Venezuela 
Peru and Ch1le 
Afr1ca 

CIAT 
breed1ng 
sect10n 

1 1 1 
11 

1 
1 1 

1 1 
1 
1 
1 
1 

1 1 1 
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Table 9 Number of l1nes currently be1ng used and evaluated as potent1al parents for crosses 1n bush bean breed1ng 
In 1981 

Spec1f1c characters Mult1ple character recomb1nat1on 
NO of 

ProJeCt l1nes Product1on reg1on 

Anthracnose 
Angular leaf spot 
Leafhoppers (Empoasca) 
Web bl1ght 
Bean golden mosa1c v1rus 
Bean pod weev1l (Ap1on) 
Common bacter1al~t 
Powdery m1l dew 
Drought 
Low so1l phosphorus 
Plant arch1tecture 
Halo bl1ght 
lmproved n1trogen f1xat1on 
Cold tolerance 
Early matur~ty 
Bean common mosa1c v1rus 

(recess1ve gene res1stance) 
Storage 1nsects (Zabrotes) 

Subtotal 

Total 

180 
70 
64 
30 
30 
29 
23 
21 
17 
16 
15 
14 
12 
10 
6 

5 
5 

547 

Andean Reg1on 
Braz 11 
Argentina 
Mex1co temperate h1ghlands 
Mex1co Peru coast 

(Canarios Bayos) 
Central Amer1ca 

(small red gra1n types) 
Car1bbean 
Mex1co Central Amer1ca Braz1l 

{black gra1n types) 
Peru Chile (small med1um wh1te) 

¡w--of 
l1nes 

840 
708 
311 
289 

163 

79 
68 

40 
32 

2530 

3077 
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Table 10 Number of crosses made for spec1f1c characters and bean product1on reg1on< 1n 1981 

Spec1f1c charact(l s 
No of 

Fa e tor erOS SES 

Breed1ng 

Ledfhopper (Empoasca) ?28 
l~proved n1trogen flXttlon 200 
Bean golder nosa1c v1rus 147 
Common bacter1al bl1ght 103 
Bean commo mo,alc v1rus 74 
Web bl1ght 41 
Bean pod weev1l (Ap1on) 32 
Storage 1nsects (Zabrotes) 5 

B reed 1_1_1_9_ ll 

Plant arch1tecturc 1 5 
Anthracnose 34 
Drought 22 
Angular leaf spot 18 
Halo bl1qht 16 
Powdery m1 1 deVJ JO 

Subtotal 1005 

Total 

Mult1ple character recomb1nat1on 
P-rcduct 10n 

reg1ons Gra1n type 

Canbbean 
Mex1co 

Centra 1 Amen ca 
C11 1bbean 

fleXlCO Peru 

Peru Ch1le 

Andean Rec10n 
Braz1l 
Aroent1na 
Mex1co temperate 

h1ghlands 

Red sma11 

Black sma 11 
Red mottled k1dney 
med1um 

Cana no Bayo wh1te 
med1um/large 

Wh1te md 11 /med 1um 

Red mottled large 
Cream p1nk etc sma11 
Wh1te large 
Cream browr p1nto 
medlUm 

No of 
crosses 

250 

210 

174 

63 
49 

182 
118 
114 

96 

1256 

L26J 



Table 11 Number of exper1mental l1nes developed for product1on reg1ons 
and subm1tted to VEF 1981 by the bush breed1ng programs 

Product1on reg1on/gra1n type 

Andean Reg1on 
Purple-mottled 
Red-mottled 
P1nk-mottled 
Cream-mottled 

Argent1na 
Large wh1te 

Braz1l 
Mulat1nho 
Ca noca 
Pardo 
Roxo 
Preto 

Mex1co temperate h1ghlands 
Flor de Mayo 
Bayo 
P1nto 
OJo de Cabra 

Mex1co warm hum1d Central Amer1ca 
Small black opaque 

Central Amen ca 
Small red br1ll1ant 
Small red opaque 

Canbbean 
Red purple-mottled 

Mex1co warm ar1d Peru 
Canano Bayo 

Peru and Ch1le 
Small wh1te 
Med1Um wh1te 

Total 

21 

No of exper1mental l1nes 
Gra1n type total Reg1on total 

17 
4 
8 
6 

2 

74 
48 
24 
15 
28 

13 
2 

47 
4 

42 

133 
43 

68 

54 

39 
10 

35 

2 

189 

66 

42 

176 

68 

54 

49 

681 



Table 12 Germplasm access1ons 1dent1f1ed as prom1s1ng parents 1n the 1981 VEF 

Res1stance rat1n~ to a 
Days to Growth Angu ar Powdery Eff1cien6y 

CIAT No Ident1f1cat10n fl owenng ha bit Anthracnose Ascoch.):ta leaf spot Rust mildew rating Color 

In CIAT Palm1ra (1000 masl) 

G 00130 Guatemala? 48 Illb 1 2 Red 
G 02124 43 IV a 2 2 Red 
G 04297 Mezclado 43 Illb 1 2 Red 
G 04565 Ant 120 37 I I I b 3 2 Red 
G 04857 Guat 516 31 IV a 2 2 Red 
G 04871 39 IIIb 1 2 Red 
G 04893 ROJO (21535) 39 Illb 3 2 Red 

"' G 05041 Vermelhao 39 JIIb 2 2 Red 
"' G 05197 50613 43 Illb 4 2 Red 

G 06936 Ch1le 14 41 IIIb 4 2 Red 
G 07052 N1caragua 59 41 I I I b 3 2 Red 
G 07071 San Jose RoJo (21663) 33 JIIb 2 2 Red 
G 07164 Guatemala 578 33 IV a 3 2 Red 
G 07756 Oaxaca 107 41 IV a 3 2 Red 
G 07781 Guatemala 26 37 JIIb 3 2 Red 
G 07794 Honduras 33 37 IV a 2 2 Red 
G 08255 Talete 21692 33 IIIb 3 2 Red 
G 13944 Arg 8008 37 IV a 2 2 Red mottled 

In CIAT Po2a~an (1850 masl) 

G 11596 Percala (ECO 202) 54 IV a 2 2 Cream mottl ed 
G 11759 B T1acho (BUV 059) 50 IV a 2 1 Purple mottled 
G 11761 E P1ntado (BUV 061) 58 IVb 2 1 Cream mottled 
G 11780 B (BUV 081) 74 IVb 2 2 Cream 
G 11790 Poroto ¡suv 091) 64 IVb 2 2 Cream mottled 
G 11791 Poroto BUV 092) 64 IVb 2 2 Yellow mottled 
G 11792 Poroto (BUV 093) 74 IVb 2 2 Purple mottled 



G 11795 Poroto (BUV 096¡ 64 IVb 2 2 Cream mottled 
G 11801 (BUV 102 62 IVb 2 2 Yellow mottled 
G 11807 Poroto (BUV 108) 69 IVb 2 2 Cream mottled 
G 12094 Ayacucho 120 50 IVb 2 1 Be1ge 
G 12205 Poroto Nac1onal 45 IV a 2 2 Be1ge mottled 
G 12572 ~una Man1 Pal1da 1 56 IVb 2 2 P1nk 
G 12585 ~uña Frontina Negra 56 IVb 2 2 Purple mottled 
G 12634 Ancash 162 62 IVb 2 1 Cream mottled 
G 12636 Ancash 178 62 IVb 2 1 Yellow 

In ICA La Selva (2100 masl) 

G 12032 Apunmac 2 59 !Va 1 2 2 2 Y e 11 OW 
G 10508 Guate 925 68 !Va 3 3 3 2 Wh1te 
G 10747 Guate 1174 70 !Vb 1 2 2 1 Black 
G 10494 Guate 910 68 !Va 3 3 2 2 Black 
G 10588 Guate 1008 69 !Vb 3 3 3 1 Black 
G 04488 IAN 5091 66 Illb 3 3 2 2 Black 
G 13929 Amar1llo Quetzaltenango 56 IV a 3 3 3 2 Yell ow 
G 13932 Labor Ovalle 58 IV a 1 3 2 1 Black 
G 12031 Ancash 113 58 !Va 1 3 2 2 Red mottled 

.... G 12128 CaJamarca 159 61 !Va 3 3 3 2 P1nk ... G 12158 Junin 204 59 !Va 3 3 3 2 Red mottled 
G 10813 Guate 1240 68 !Vb 1 3 3 1 Red 

In !CA Obonuco (2710 masl) 

G 07383 Cund 19 100 Illb 3 3 3 2 Red 
G 12650 Boyacá 38 A 111 !Va 3 3 3 1 P1nk 

Sangretoro (Potos1) 113 IV a 3 3 3 2 Purple 
G 12667 Blanco Sabanero 101 Illb 3 3 3 2 Wh1te 
G 11768 Blanco 108 IV a 1 3 4 1 Wh1te 
G 13925 Juanoy 116 IVb 3 3 3 2 Cream mottled 
G 12669 Palomo 117 1 Ilb 3 3 3 2 Wh1te 
G 11770 Serrano 116 !Va 3 3 3 2 Cream 
G 11776 C Chusho 129 !Va 3 3 3 2 Red mottled 

a Evaluation scale 1 Excell ent or absence of d1sease 5 Very poor or proliferation of d1sease 
b Eff1c1ency Visual evaluat1on of product1v1ty 
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Ecuador1an collect1on A new pro)ect has been started to screen cool 
temperature-adapted mater1al in Popayan for photoper1od react1on 

A total of 814 accessions was tested in CIAT-Palmira 506 1n 
Popayan 235 1n ICA-La Selva and 303 1n ICA-Obonuco The most 
promising mater1als selected for further test1ng and use as parents are 
shown 1n Table 12 

Hybr1d1zation and Early-Generation Selection 

The number of crosses made by gra1n type and product1on reg1on 1s 
g1ven in Table 13 Of these 10k involved three parents and 
f1rst-generat1on backcrosses were used for 1mproving national cult1vars 
As 1mproved res1stance 1s becoming 1ncreas1ngly ava1lable in lines 
óclected from crosses these are themselves be1ng 1ncorporated 1nto the 
cross1ng block part1cularly 1n the case of the reds for Central 
Amer1ca 1n wh1ch 56k of the parents were selected from hybr1d 
materials 

Crosses were planted 1n the F
2 

and F4 w1th maize and with 
suscept1ble spreader var1et1es for BCMV and anthracnose A total of 
1363 F

3 
and F

5 
progenies were evaluated in CIAT-Palm1ra 2059 1n 

Popayan 965 1n ICA-La Selva and 278 in ICA-Obonuco all planted w1th 
ma1ze and simultaneously evaluated in the screenhouse for resistance to 
BCMV and anthracnose Those with appropriate agronom1c characters 
d1sease res1stances and gra1n types were advanced to the VEF in the F6 
generat1on these were 1n total 235 l1nes of which 69 were red 
lowland types 79 reds for high alt1tudes 48 yellow or cream for the 
Andean Zone 18 blacks for Central America and 21 blacks for the 
Guatemalan and Mex1can h1ghlands 

Table 13 Number of crosses made 1n cl1mb1ng beans for gra1n type and 
product1on reg1on 1n 1981 

Pr1nc1pal No of No of 
Gra1n type product1on reg1on eros ses parents 

Red lowland Central Amer1ca 125 48 
Red h1ghland Andean Reg1on 90 49 
Yellow/cream h1ghland Mex1co Andean Reg1on 29 17 
Black h1ghland Guatemala 17 14 
Black lowland Mex1co Central Amer1ca 7 6 

Total 268 134 
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