19 967
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VEF Bean Team Nursery

The Bean Team Nursery (Vivero del Equipo de Fryol
VEF) 1s composed of advanced coded CIAT hybrid lines
from vanous breeding projects as well as lines from the
germplasm bank and lines submitted by natonal pro
grams lt 1s the first uniform and multudisciplinary evalua
tion for adaptation and disease and mmsect resistance Se
lected materials proceed subsequently to the Prelhiminary
Yield Trial (EP) and ultimately to the international Bean
Yield and Adaptation Nursery (IBYAN) Due to the
progressive nature of evaluation matenals selected from
the 1980 VEF will appear in the 1981 EP

The VEF nursery has as its principal objectives 1) the
evaluation of multiple factor lines for overall agronomic
menit 2) the evaluauon of specific character hines to
determine their value as parents in crosses and 3) the
assessment of annual progress for specific factors and in
the recombination/ reselection of muluple traits Since the
inauguration of the VEF tnal in 1978 several
modifications have made the companson of years (and
thereby the measurement of progress) difficult a) a shaft
from germplasm collections te hybnd lines and from
predominantly black seeded entries towards an array of

Progeny Evaluation in Uniform Nursenes

(5,

SERV/(/Q i o

most commercially acceptable colors b) an increasing
frequency of chmbing bean entries ¢) the estabhishment of
resistance to BCMYV as a VEF precondition for nearly all
entries d) changes in the rating scales used by disciplines
and e) the search for a group of standard check vaneties
that would remain constant from year to year Efforts are
underway to better standardize data takingand to facihtate
comparnisons meanwhile several results from the 1980
YEF ment special mention

¢ The distribution of bush and chumbing bean entries
grouped according to grain type and reaction to bean
common mosatc virus (BCMYV) 1s summanzed in Table
I Anever increasing number of larger seeded mottled
types which are more difficult to classify for BCMV
reaction ncreased the frequency of BCMYV susceptible
lines as compared to 1979 results This was especially
true for climbers

¢ Among the bush bean entries 169 showed resistant rust
reactions and another 209% were intermediate Ad
vances were also made 1in the chimbers over 1979 results
{sce Tables 2 and 3)

Table | N mb fob h d Imb ghbe tn fth 1980 Bea T m N sery (VEF) h w1 gd flere t tostobea ¢ mmn
mosaic  rus (BCMV)
Source d gr n type BCMV React T tal
Re t t vV bl Suscept bl
CIAT hyb d 1 es
Smail blacks 33(971) I (29 0 34 87
Small d 54 (947) 2 (3% 1 (18) 57 (14 6)
Small othe col rs 192 (92 8) 11 (53) 4 (19 207 (529)
Mdumad lage 47 (712) 7(106) 12 (18 2) 66 (169)
Nt lp grml 9 (750) 0 3(250) 12 (3 1)
Ch kI 14 (93 3) Y 1 (67} 15 (39)
T tal 349 (89 3) 21 (54) 2l (54) 391 (100)
Cilmb g be t 34 (213) 39 (24 4) 87 (54 4) 160 (100)

P cetag wh hsedgr p
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® The overall frequency of entries resistant and 1n

termediate to anthracnose jumped to 349% and 24%
respectively a sigmificant advance from 1979 results

Common bactenal bhght results were especially en
couraging 1n the 1980 VEF where 71 lines from the
blight breeding project (BAC code) were compared to
465 other chmbing and bush bean lines {Table 4 ) One
half of the selected lines showed resistance in this tnal
compared to only 4% among all other entries The
overall frequency of resistant lines for bush bean entries
in the (980 VEF was 11% representing anenormous
gain over results from the past two years

Resistance to the leathopper Empoasca kraemer: 1s
very difhicult to compare between years due to large

K

bt 2 N mb dp pnt fb hb t the 1980 VEF d gtoth rect t dsesead tpt
Rt g Emp Rt C mm A th Agl
b t al Il f p1t
bl ght
R t 1 63 (159) 44 (11 1y 114 (30 2) 366 {95 6)
Il t 12 30
It mdt 41 (10 3) 80 (20 2) 96 (24 2) 104 {27 6) 6 (16)
h pt bl 344 (86 7} 254 (64 0) 257 (64 7) 159 (42 2) 11 (29
Nodit labl 20 14
A g 43 36 37 33 L1
I g h h dg p
S5 b d t 11 mm h Lhi 5 hyhly p bl
I bl 3 N mb dp pnt f lmb gbe t the 1980 VEF ¢ d gt th re tio t dsease d tp
Rt g Emp Rt C mm A th Agl
bat | I f pt
bl ght
R 1t 51 (319) 0 (0 69 (44 8) 63 (396)
T1 1 2 (13
ITtemd 1t 4 (25 29 (18 1) 6 {38) 33214 40 (252)
Su cept bl 154 {96 3) 80 (500) 154 (96 2) 52 (338) 56 (352)
N dua 1 bt [ 1
A g s 48 32 44 29 28
1 L h t dr p
5 b sed I 11 mm h ghly ta  5—hhiy p bl
T bl 4 ¢ mp fb 1 fomth ClATbat Ibightb d gpojectad th | sf t t th d the 1980 B
Te m N rse y (VEF)
5 N of Bact n I blght at g (N ) A ag
| t
2 3 4 5 £
B ¢ gp )t 71 35 (49 3) 29 (40 8) 7(99) 0 26
Oth t 465 17 (36) 70 (151 260 {559) 118 (25 4) 40
R gxl | mm 2 w3 mda 4 scpble d5 tghly cep bl
P 1ag h h p g p

fluctuations 1n population levels The 1980 VEF tnal
was however subjected to the highest pressure ever as
evidenced by the visual damage rating of variety 1ICA
Tui(Table 5) used as a common check since 1978 The
treque 1cy of lines equal to or superior to 1CA Tu1 was
greatest 1n 1980 However the frequency of black
seeded entries which tend to be more resistant to
Empoasca was greater tn 1978 Results this year were
particularly exciting considening the low frequency of
black entries and the very heavy pressure The value of the
refined selection methods in the thirdcycle of intermating
and selection for Empoasca resistance discussed 1n the
previous section were clearly supported by results of the
1980 VEF lhe mean reading (visual score} for
Empoasca resistant selections in the 1980 VEF was 3 2
while the score for all other entries was 4 6



Tol 5 F qu y t |l dmpge scoe t th | ih pp
(Emp k m ) b hbe th ¢ Bea Team
N y(VEF)t | mp dt sco fth t md t

hk tICAT

V sual No of entres with VEF t al
1978 1979 1980

le tha ICAT 222 (15 3) 3(62) 47 (i2 ()

Equal 1 ICA T B8{(60) 71 (133 7(18)

G t th ICATI 1149 (787) 429 (805) 337 (862)

T tal 1459 533 391

Bl kseedd mt | 636 (43 6) 100 (18 8) 46 (118)

A gsc  f ICA 1 32(1978) 22(1979) 38 (1980)
P gt hy

FP Prehmmary Yield Trals

The 1980 Preliminary Yield Tnals (Ensayos
Preliminares E# } consisted of 105 lines selected from 594
evaluated in the 1979 VEF Of these six were obtained
from national programs three from the CIAT germplasm
bank and the remamder were produced by CIAT before
June 1979

The 91 bush matenals and 14 chimbers were grouped into
seven classes based on their grain types Table 6 shows
growth habtts and grain types for all tested matenals

1 bl & G wihhbt f dg g p luat d the
986 P Im n I I(EP) fb
Ga 1yp G wth hab1t Tti
I 1l 1 IV ¥V nabl
Sm bl k V] 23 3 8 1 35
Sm il d O 3 3 ¢ 0 4]
Smll m 0 7 3 2 0 12
Sm 1l whi 0 6 2 0 0 8
Sm 1l th ] 2 15 4 2 0 23
Small bi 0 4 | v 0 5
Mdm dl g 3 5 4 2 2 16
Itl 5 63 20 14 3 105

All entries were evaluated by Bean Program scientists at
several locations within Colombia and 1n Costa Rica (web
blight} in the Umted States (by Dr F Bliss of the

® ‘[he trequency of lines combining important traits also
increased 1n the 1980 VEF For example 103 entries
combine resistance to BCMYV and anthracnose with
non black grain color factors neccesary for acceptabili
ty 1in Atrica

® The wmereased number of hybrid selections among
climbing bean entries in the 1980 VEF resulted in greater
reststance to anthracnose and rust for that group (Table
3)

® Among chimbing bean types resistance to Empoasca
and common bacienal s only important for small
seeded black and red vaneties for Central America

University of Wisconsin for seed protein) 1in the
Netherlands (by Dr Dryfhout at the Institute for Plant
Breeding for races of anthracnose not found locally) and
in Tanzama (by Ms Anatolia Mpunam: for bean fly)

Screening for reactions to disease and insect pests was
done 1n the field screenhouse and/or glasshouse Field
nurseries for common bactenial blight rust anthracnose
and angular leaf spot were inoculated with a mixture of
1solates of the pathogens collected from previous nurseries
grown at the same location

Data on web blight (Costa Rica) powdery mildew white
leaf spot leafhopper tropical mite and bean fly (in
lanzania) were obtained from natural occurrences in the
fields

Resistance to Diseases and Insect Pests

All EPentries were required to be resistant to the Florida
and NY |5 strains of BCMV Also all matenals were
resistant to at least one additional disease or insect pest
The frequency of matenals with resistance to first and
second priority diseases and insect pests 1s given in Tables
7 and 8 respectively

A total of 68 materials out of 105 evaluated possessed
resistance to two or more diseases and insect pests besides
resistance to BCMV Some of these combinations for bush
beans with commercial grain types are given 1n Table 9
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Table 7 F qu y fmate al t t d temd ttf tp ntyd ease d setpet cal td the 1980P lm i | (EP)
fb
Be typ Rust A gula A th se C mm Leafh ppe T tal
e f pt bacte 1al bl ght 1 td
R | R | R 1 R i i
Bush
Small bl k 2 5 3 6 0 0 0 1 1 27
Smill d 0 0 0 1 0 0 0 1 0 6
Smll m 1] I 0 3 0 0 0 2 2 10
Small wht [] k] 1 | 0 0 0 | 0 8
Sm Il th «cd 0 4 0 9 1 0 0 4 | 21
Small a abl 0 0 3 0 0 0 0 1 i 5
Mdm dl g 1 4 1 3 1 0 1 4 0 14
Chmbe
Bl k ¢ 2 0 0 0 | 0 0 0 B
Oth 1 0 0 4] 0 3 0 0 ¢ 3 6
Tt1 3 19 8 23 5 | | 14 g 105
All m i td b mm m sa R | md
Tbl 8 F g y fme | t t d t med tet ¢ dpn ntydsese d tpe ts luated th 19801 Im 3 [ | {(LP}
fb
Be typ H 1 Wh te P wd ry W b bl ght T pcal Be fly Tt
bl ght leaf sp t m Idew mt dmg luated
1 R 1 R 1 R 1 1 1 59 9 159
B sh
Sm Il bl k 21 0 2 4 3 0 | 12 7 8 27
Smll ed 4 0 0 2 | 1} | 4 2 2 6
Small m 4 0 2 I 3 0 1 5 4 6 16
Sm Il wht 5 0 0 0 2 0 5 5 i I 8
Sm Il th 1 10 5 4 3 | 0 2 7 10 10 2l
Sm i n ble | 0 0 0 1 0 1 1 1 4 5
Mdm dl g 5 7 | 0 1 1 | 7 4] [ 14
Clmb rs
Bl k 8 8 0 0 1 0 3 3 5 3 8
Oth 1 3 6 0 ¢ 3 0 0 4 2 2 6
1 tal 6l 26 9 10 16 l 15 48 32 42 105
All m tal ta t be mm m sa ru R 1 med
Tbl 9 Ep m tlb hb | f mm lg typ b d th g d BCMV [
hwpg mb 1t f t tow m {t s
1yp Id t1 1 | S b t ¢ typ Id 11 t [ | mb
S bl k BA 1 148 BAI1 451 Al It pt Rt M d BA | ¥4i C mm bt |1 bl ght
BAlL Yyl BAL 527 | wd nid w C A th
BA Ll 871
BAL 91U Agl L f pt
E g
At BAIL Y6 Apl!l 1 f pt Mod b BA1 1105 C m b 1t I bl ght
C b t 1 blght m ttled I wd 3y mid w
Eoy
A 5l Agl 11 pu M d BAL 79 Agl 1t pt R 1
it dymldw tld
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Yield Trials

The tnal at CIAT Palmira was not protected against
disease or insect attack At Popayan both a protected and
an unprotected trial were grown Dunng the crop cycle
severe attacks of tropical mute and powdery mildew
occurred at CIAT Palmira and Popayan respectively in
unprotected fields Since resistance to either constraint 18
not sought in the breeding program few matenals showed
resistance

Bush bean yield trials

All entries were placed into nine groups according to
their seed colors and growth habit Each group was
compared to the same checks as last year plus inter

national checks and elite checks (the best performing
matenals from the 1979 EP)

All EP tnals were conducted under moderate fertiliza
tion 1n order to select matenals under conditions close to
those of tt¢ small farmer At CIAT Palmira 200 kg/ha
of 14 14 14 fertihzer were applied pnimanly to neutralize
the effect of decomposing sugarcane bagasse ncorporated
three months before planting to improve the physical
structure of the field At Popayan 1000 kg/ha of 10-30 10
fertthzer and 4 t/ha of hme were broadcast These
applications were needed to obtain a reasonable yield at the
Popayan site which 1s not a bean growing area due to the
high Al and Mn toxicity and the high P fixing capacity of
the soil
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CIAT Palmira trials Figure | (above) shows yield
comparnisons between the best breeding lines and controls
dunng the three years of EP tnals The 1978 and 1979 tnals
were heavily fertilized and protected whule this year the tnal
was unprotected and grown under lower soil fertility

Moreover this year all lines evaluated in the EP
nurseriecs were much closer to commercial color
requirements so that some high yielding ones with non
commercial colors had been eliminated before entering the
EP Nevertheless all breeding lines in all seed color groups
outyiclded the controls

Yield patte ns of the I0b th eedinghn ofth e ol g up mth 1980Pr imnayTr Is(EPLund wunp ¢ 1d ndt ns 1t

usy a JRd ddb)Bl k dd )Othrel

Only four red breeding lines entered the EP trials and
three of them outyielded the best control and the average of
the elite checks (Table 10) The ten best black breeding
matenals under unprotected conditions outyielded the
controls but not sigmificantly (Table 11)

The largest yeld difference between the breeding lines
and controls was wn the colored group The ten best
breeding lines outyielded the control by 500 kg/ ha despite
some controls being famous vaneties such as Cantoca and
Aroana (Table 12) Yields of the elite checks were far below
last year results but higher than the controls except for
the black seeded entries
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Tabl 10 Yeld f ed ded b h b ttd th 1980 p t td dt
Pim y 1 | (EP) t CIAT Palm d
Id tt u C th h bt DPM ld{kg/h ) W ottt 4 it bt DPM Y Wikg h)
Breeding m t ials
A 40 1l 80 1398 G 0687 L 78 624
BAI ¥96 11 80 1253 z 2 " 84 583
BAT 37 1 81 1180 M 834
BA1 995 1 84 681
v 1128 Elte h k
AL 4 | 80 954
C tol art BAI 41 1i 77 1269
FiyDy M 80 1097 A 2 1 50 1247
Nhod 1t 78 1004 M 157
KAG | ! 80 908
H 1 141 652 80 874
S g i | 80 865 M t4b dgmie | 1128
R oh 1 81 811 LV () 175
Dia 1C Ima 1 80 740 LS D (005) 321
DEM D pho 1y | ) I N
Thi Il Yid f 1t d gbl ddbuhbe tered th Tbl 12 YId f 1t dg | db hbe td th 1980
1980 P Im 3 I 1 t CIAL P Im d Pimn y Tal (EP}) t CIATP!m a ud
p ttd dt pttd dt
Id tf ¢ G wth DEM Y eld 1d tfcat Growth DPM Y ud
hbt (kg/ha) hab t (kg/h )
Beed g mat ials B eeding m ter |
BAT 1057 il 80 1734 A 51 1 80 1783
BAT 913 1l 80 1617 BAT 794 m 81 1755
BAT 873 T} 84 1562 BAT 874 I 80 1739
BAT 910 1t 80 1527 IAPAR RAI 54 11 80 1734
BAT 945 1 80 1520 BAT 947 1 84 1587
BAT 832 i 80 1498 G 6520 m 84 1478
BAT 589 1 80 1394 BAT 936 T 20 1464
BAT 871 i 80 1388 BAT 33 1 80 1425
G 0489 1 CM 1l 80 1386 A 48 1 80 1424
G 3658 i 80 1385 BAT 805 1l 80 1411
M (501 Mea 1580
Coul s C nt ol ar eties
P 11 S 11 I 20 1678
' 6 c m 84 1502
Jmp 1 80 1644
ICA P, I 80 181 E R 23 1 80 1303
G 2959 1 84 1521 G 4421 1 80 1300
Ch 1 I % 1 Nep Bay 22 C 286 T 80 1224
G 2005 m 84 1468 A na 11 80 1206
Igua i %0 1397 B 1343 1 84 1141
G 3607 i 84 1327 B 12 1 80 1106
Swd hB w 1 80 693
R 1b; 1 80 1292 N 1 415
P bl 152 i 84 1084 PM 1 1099
M a 1446
El't hecks Elite checks
BAT 26l 1 80 1601 Ca ca 1 84 1549
BAT 448 I 80 1427 BAT 93 i 80 1339
BAT 76 1 80 1201 BAT 332 u 80 1132
Ma 1410 M 1340
M 127 bred g mat | 1390 M felb d gmt | 1161
CV (9) 148 CV (%) 187
LS D (005) 349 LS D (005) 378
DIV d pt 1y | 11 hok DPM dy t phy g Im 1 1t 1 h k
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Popayan trials

Y Idke/h )

Fgue 2

Figure 2

shows yield differences
between the best breeding lines and their controls at
Popayan tor three years under protected and unprotected
conditions Yield differences between the 10 best black and
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Tabl 13 Yeld fed ddb hb steted 1980P Im v T 1 {(EP) tP py d potectdad p tectedco dt ns
Id tfcat G wth Pt td dt Unp td dt n YU
h bt loss
DPM Y eld DPM Y W
(kg/h } (kg/ha) (%)

Breeding materi Is
BAT 995 1 14s 1536 93 1390 10
A4 n 100 2626 86 1356 48
BAT 37 11 90 1665 86 1297 by
BAT 896 111 105 2004 92 1022 49

Mea 1958 1266
Confrol aneties
Zamoa o 2 [ 95 2725 86 2268 17
R 01l u 100 2536 g6 1821 Pl
Sang T ] 90 2138 86 1699 21
N h 1zal 11 90 1896 86 1614 15
D acol Calm 1 90 2680 86 1349 50
ICA Gu | i 91 2767 86 1333 52
G 0687 1 90 2720 86 1294 52
Hula 141-652 I 165 2394 86 1211 49
F ny Days 11 20 2105 86 1146 46

Mea 2440 1514
Elit hecks
A 2] il 97 2782 86 2074 25
BAT 91 1 90 3008 86 1954 37
ICAL 24 1 0 2351 86 1064 55

Mea 2714 1697

Mea f4b dgmt¢ | 1958 1266

CV (7) 102 78

L5D (005 421 234
DPM dy phy g Im ¥ 1 I h
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high yields as they are well adapted to Popayan conditions
{Table 13) since the red breeding lines were selected at
CIAT Palmira they were poorly adapted at Popayan

The mean of the 10 best black breeding lines was 300
kg/ha more than the control average under both protected
and unprotected conditions (Table 14) The greatest yield
increase m the EP tnals this year was obtained n the
colored seed groups the best breeding lines as a group
outyielded controls by more than 600 kg/ha under
protected and unprotected conditions (Table 15)

The elite checks were superior to the 10 best 1980
breeding lines in the red seeded matenals but were infenor

in the black sced group both under protected and
unprotected conditions In the colored seed group theelite
checks outyielded the controls but not the breeding lines

Companing the 10 best breeding lines or accessions
across all seed colors a few including BAT 873 BAT 871
BAT 936 BAT 874 and G 6520 were represented 1n both
locations This suggests that EP tnals should be tested
more than one semester in several locations to obtain better
mformation on yield performance of the breeding
materials The growth cycle in unprotected plots at
Popayan was 10 14 days less than in the protected field
(Tables 13 14 and 15) Powdery mildew (Erysiphae
polygom DC ex Merat) apparently reduced yield by

Thbleld Y Id f ustad gola kb shbea tested nthe 1980 Pr Im ry Trial (EP) tP py de p tetd d p 1t td
co dtons
P tected dt s Upotetd do ns
Id trlcat G owth Dy to Yield Id tfcato G owth D ysto Y d
hab t phys | gcal hab ¢ phys olog cal
maturity (kg/ ha) mt ty (kg/ha)

Breeding materials
BAT 1056 11 105 3173 BAT 527 11 87 2627
BAT 1057 11 105 3171 BAT 1037 1 90 2175
BAT 235 n 105 3105 BAT 804 1 95 2109
BAT 137 11 105 3099 BAT 873 HI 86 2079
BAT 1037 11 105 3045 BAT 906 1 93 1975
BAT 210 11 105 3058 BAT 832 [} %0 1944
G 4489 1 CM | 105 34 BAT 371 m 95 1905
BAT 589 " 105 3024 BAT 912 Il 89 18%0
BAT &7 H 105 3019 Pt 132 11 93 1875
BAT 913 11 105 2978 BAT 1056 n 90 1848

Mean 3071 2043
Control varieties
Pu bla 152 11 105 3207 9% 2365
G 3607 1 105 2921 92 1946
G 2005 1 100 2397 90 1930
Ro Tha 1l 105 2837 95 1847
J mapa 11 105 2798 20 1803
G 29%9 1 105 2808 87 1755
Igua [} 105 2912 87 1385
ICAT I 105 2499 89 1373
ICA Pyao 1I 105 2502 95 1280
Pl 8§ t1t 1l 165 2627 95 1204

Mean 2751 1689
Elite hecks
BAT 448 1l 105 2830 95 1465
BAT 76 11 105 2459 92 1455
BAT 261 I 105 2438 920 1207

Ma 2576 1375

Mea f 27 b eeding

mtnal t ted 2879 1800

CV (%) 135 116

LSD (005 0658 336

M1 | bidfce yp p frmedwll d bothp ected d p tectedco du 1 ma nal heck
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Tabl 15 Y Id 1+ tt d g 1 db hbea t td th 1980 P Imnary Tnal (EP) t Popaya detp t td d pttd
dt o
P1td dt Up t td dt n
Ide 1 ficat Growth Dyst Y id Id tfcat G with Dyt Yeld
h bt phy 1 gical h bt phys | gcal
mt ty (kg/ha) mat nity {kg/ha)
Breeding m terials
BAT 1088 1! 105 3304 G 6520 1] 89 2569
BAT 799 Il 1ot 3249 BAT 936 ] 93 2557
BAT 838 1 105 3200 BAT 839 1] 95 2257
BAT 331 1l 105 3126 BAT 799 I 90 233
BAT 477 I 105 3105 BAT (105 I 93 2179
BAT 792 1 96 3097 BAT 337 11 87 2174
BAT 839 i 105 3081 BAT 838 ] 95 2142
BAT 1061 u 105 3002 BAT 874 I 95 2066
BAT 874 u 105 3002 CENA 164-2 171 87 2063
BAT 947 m 101 2945 BAT 1127 1 93 2044
M an EINE 2217
Control arieties
C noc m 105 3219 89 2365
N p Bay 22 C 286 11 105 2139 93 1905
G 4421 11 105 2503 90 1831
Brazl 2 1 90 2413 89 1539
A oana n 105 2861 89 1503
Branl 143 11 105 2662 95 1359
Swedish B ow 1 90 2467 86 125]
Ex Rco 23 u 105 1438 B6 827
Mea 2463 1573
Elite checks
Canoca 111 105 3002 87 2329
BAT 332 1 105 2908 95 1364
BAT 93 11 101 2468 86 1355
Mean 2793 1633
Mea (59 breed g 1739
mate 1als test d 2547 14 6
CV (%) 12} 423
LS D (005 546
M nal bldf cec ypepef rmedwell d b hp «cted nd p eced d

| rmat nal heck

Tbt 16 S1 tdb hbea mat ial thatperf ym dw llund b th

pttd d pr tected nd u th 1980
P Im yTial (EP) tPopayan

Id tflcat 5d Y 1d (kg/ha) Y Id
ol Pt ted Upotected (%)
Canoca Cm mtld 2905 2673 B8O
G 6520 Cm 2763 2569 70
BAT 527 Bla k 2691 2627 24
BAT 1113 B w 2310 2105 g9
BAT 1129 B w 2228 2025 91
Mea 2579 2400 71

shortening the plant growth cycle especially the period
between flowering and physiological matunty While
powdery mildew reduced yields up to 65% n some lines and
1n most of the controls some matenals (Table 16) showed
an msignificant yield loss They could be used as parental
sources if this discase becomes more 1mportant

Climbing bean trials

The 14 chmbing bean entnes and three controls were
grown separately from the bush beans because of different
plant density spacing and their artificial support system
Results for all trials are shown 1n Table 17
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Thbl {7 Yeld f mb ghean b d g m t nal th 1980
Pim yI I (EP) twiw | atos udep tetd
d pt1d dt
Id tfcat Y id (kgih )
Up tad dt s P tected
co dut
At CIAT Ptm a At P paya At P p ya
Breeding mt ks
vV 7936 1862 2366 2622
vV 7939 1640 2035 2723
v 7923 1610 2308 2510
V 7944 1591 1963 2713
vV 7945 1457 1979 2040
Y 7955 1425 1441 2382
vV 7917 1415 2617 kibx;
vV 7920 1244 2999 3240
¥ 7921 1210 1668 2617
vV 7913 1189 1339 1588
vV 7918 1148 2750 3206
Vv 7959 1073 2157 2738
V 7949 983 2345 2919
Vv 799 769 1965 237G
M 1330 2138 2629
Cont ol hnes
G 2006 2245 1732 2518
G 2525 1664 1789 2144
G 2258 1581 2446 3135
Mea 1830 1989 2599
CV (%) 16 12 12
LS D (005) 388 400 545

The average yield of the breeding hnes was lower than
controls at CIAT Palmira whereas at Popayan the
breeding hines were shightly better than their controls under
both protected and unprotected conditions

All breeding lines 1n the climber group had commercial
seed colors Improvement of the chimbing matenals may be
slower than that of bush beans because only one to two
generattons can be harvested per year whereas in bush
beans three gen rations can be evaluated per year

Adaptation of EP Lines

Bush beans were generally better adapted than chimbing
beans in the 1980 EP Good yielders at CIAT Palmira
often performed well at Popayan or vice versa but 1n
climbing beans good yelders at CIAT Palmira often
performed poorly at Popayan This suggests that hke the
bush bean situation more locations are needed for
conducting EP trials with chmbing beans
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IBYAN International Bean Yield and
Adaptation Nursery

The 1979 International Bean Yield and Adaptation
Nursery (IBY AN) was the first since testing began in 1976
compnising hnes selected through the sequential evalua
tion system developed by the Bean Program VEF EP
IBYAN

Bush Beans

Selected matenals were tested 1n two trnals one for
black seeded lines only and the other formed of lines with
all otherseed colors Atotal of 157 trials were distnibuted to
33 countnies Distribution was as follows 140 nursery sets
within Latin America 13 1n Afnica | in Asia and 3 sets 1n
other regions As for the end of October 1980 data had
been received from 64 trials

Black-seeded trials  Fifteen black seeded lines were
selected from the 1979 EP to be compared 1n the IBYAN
with three international ¢hecks and three local checks at
each location

Table 18 shows the results obtained n twe seasons at
CIAT Palmira and Popayan

In both trials at CIAT Palmura the line BAT 271 was
outstanding and BAT 140 also performed consistently

Results at Popayan seemed to mdicate the existence of a
location x genotype interaction since with the exception of
BAT 179 BAT 240 BAT 448 and BAT 518 the most
outstanding lines at each location were different even in
the different seasons

Conditions 1n both Popayan and CIAT Palmura during
the 1979B semester were more favorable than in 1980A
Under favorable conditions the expernnmental lines showed
a net supenority over ICA Pyao one of the best adapted
matenals in the Cauca Valley

Under moisture stress and heavy atiack by diseases as
ocurred 1n 1980A differences between the best experimen
fal lines and the local variety were slight

Figure 3 shows the behavior of materals tested in
Popayan with and without disease control Although ytelds
of lines were strongly reduced by diseases principally
powdery mildew reductions were proportionate n all
vaneties so that the best and the worst lines remamed the
same under both methods of management
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Tabl 18

A ecageyeldsofth {

bethl kseddbuhbeed gmat nl teted nth {9791 t nat nalBean Y Id nd Adaptat n Nu sery (IBYAN) each of tw
emest s ttw locato s
T 1 tCIATP Im T 1 tPpya
S mete 19798 Semest  1980A Sm t 19798 Semeste  1980A
Id tf ¢ Y Id 1d wufcat Y eld a Ide tf 1 Y id Ide tf 1 Y d a
g wth yle g wth yl g wth yle gr wth y 1
(kg/ ha) (kg/ha) (kg/ ha) (kg/ha)
Beeding mt |
BAT 271 4731 17 (148) BAT 271 273269 a  (l142) BAT 26] 3131 100 a (164) BAT 518 245454 {118)
BAT 179 4050 73 abc (126) DOR 15 2056-67 bc (106} BAT 76 2012 102 ab  (152) BAT 445 241599 b (116)
BAT 64 391174 bd (122) BAT 518 2025 70 bed (105) BAT 450 2894 100 b (152) BAT 240 2282 98 abc  (110)
BAT 140 3711 75 bede {116) BAT 140 2005 73 bed (104) BAT 448 2878 100 b (151) BAT 179 227495 b (109)
BAT 448 65974 bd (112) BAT 240 1993 72 bed (103) BAT 518 272299 b (143) BAT 450 2260 96 ab (109)
Best loc 1 heck
ICA P) 3200 69 bed (I00) ICA Pyao 1928-67 bed (100) ICA P 1909 93 ¢ (100) ICA Pjao 2078 94 cdef (100)
Best nternatic al h k
Jmp 37471 ¢de  (99) Po il 192867 bed (99) Jamapa 265496 bd (139) J m pa 218394 ab d (105)
S ntét co
Best elite ch k
BAT 15 407171 b {127) BAT 7 227970 b (118) BAT [5 2634 100 bed (138) BAT 15 239498 b (115
M 3526 1813 2385 2125
CV (7) i26 208 2 69
V1 hdff 2 fea tlydff h 5%1 | d gt D ca MIRplR g T ¢
bg t b hyph dy phy lg Ilmt 1ty
Vi p th P gyld mp dt hIl 1 h k
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Results trom some tnals outside of Colombia
demonstrated the wide adaptation of some materials hike
BAT 304 which performed well in Brazil Chile Costa
Rica Cuba the Donmumcan Republic El Salvador and
Venezuela Others were more specifically adapted for
example BAT 240 1n Veneczuela Line BAT 445 behaved
consistently 1n three locations of Braal BAT 304 BAT 58
and Jamapa all performed consistently in two locations in
Chile

Other seed colors | wenty {ive lines with seed of various
colors were selected from the 1979 EP and tested together
with a line from ICA three international checks and three
local checks Table 19 shows the results obtained in CIAT
Palmira and Popayan dunng two planting seasons

With the exception of BAT 317 the best hines in the two
seasons at CIAT Palmira were different As was the case
with the black seeded beans results in Popayan showed an
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environment x genotype interaction Only Carioca BAT
561 and to a lesser extent BAT 614 behaved with any
consistency 1n both locations and seasons

Using the international check Ex Rico 23 as a reference
the superiority of the hnes tested becomes evident
particularly under low stress,conditions like those prevail
ing 1in C1AT Palmura Figure 4 shows the behavior of
those hnes diffening sigmficantly from the general average
at Popayan with and without disease control Although
the prevalent disease was only powdery mildew still the
best varieties 1n the protected and unprotected trals were
the same ones Only G 2618 however maintained its
position under both conditions

Lines BAT 85 BAT 41 BAT 332 BAT 336 BAT44and
G 2618 together with Ex Rico 23 suffered the least yield
reduction from powdery mildew
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Tabl 19 A rg yeldsofthef ebet 1 dbushbreedingmat nalstested nthe 1979 Inte national Bean Yield a d Adaptation Nur e y (IBYAN) in each of two semesters at two
locat o
T 1 t CIAT Paim Tn !} t Popaya
Semeste 19798 Semester 1980A Semester 19798 Semeste  1980A
Id tf at Y Id a Id unf'cation Yeld n a ide tificat on Yeld a Ide tfi to Y eld a
growth cycle gr wth cycle growth cycl 8 wth cxcle
(kg/ha} (kg/ha) (kg/ha) (kg/ha)
Breeding mate mls
BAT 85 4611 75 (192) Caroca 251172 a (146) Ca oca 2990-103 a  (121) G 2618 2803 96 a (143)
(creme) (creme stniped) (crem st ped) (c eme)
BAT 336 4150-72 b (173) BAT 317 2506-67 a (146) BAT 561 2911 100 a  (118) BAT 614 2485 93 ab  (126)
( m}) (b wn mottled) ( m) ( anable)
BAT 419 3964-74 be (166) A 21 2462 70 ab (144) BAT 93 2837 98 ab (l15) Canoca 2448 99 abc (125)
(b w mtld) ( ed) {yell w) (brown stnped)
BAT 317 3920 71 bed  (164) BAT 6i4 2322-64 bc  (136) A 25 2791 100 ab (L13) BAT 561 2315 100 bed (119D
b w) { a able) (b own m ttled} (brown)
BAT 340 3802 75 bede (159) BAT 561 230069 abcd (134) EMP 28 2780 99 ab (113) Aroa a 2267 95 bede (115)
(wh te) {creme) ( me) (b ow)
Best local check
D 1Clm 2395-69 g (100y Da | Calma 1714-66 (100y Da ol Calma 2468 93 abc (100) D acolCal ma 1964- 93 d f (100)
Best ntern tional check
B sl2 361569 cd f (I15t) E Rco 23 2006-66 cdef (117) E PRuco 23 1876-97 d ( 76) E Rico 23 2108 94 bedef (107)
Best lite heck
BAT 21 338271 bede (141) BAT 21 235467 abc  (137) BAT 1188 2976-100 (20 BAT 21 2018 93 def (103)
Mea 3323 2054 2286 2032
CV (%) 95 90 158 il6
V1 wthdfl I g [ lydffre ¢t tth 5%1 1 eccrd gt D MIplR g T
Fg t h hyph dy phy | gcalm ty
A\ p h p tg yld mp d th 1l | hek



Results from 16 locations i 12 countnies besides
Colomba showed the vanety Canioca and the lines BAT
85 BAT 561 all creme seeded to be the most outstanding
m most sites

Chmbing Beans

International tnials of chmbing beans commenced 1n
August 1978 Chimbing beans have historically recerved less
breeding attention than bush beans and are normally more
sensitive to photoperiod and more spectfically adapted to
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temperature Testing in the IBYAN represents the first
attempt to study and broaden adaptability in chmbing
beans

Tnals are designed for planting 1n association or relay
with maize or in monoculture depending on local custom
Three grain types — small blacks small reds and other
colors — were tested [n the second IBY AN for chmbing
beans the third category was redefined as large grains of
the Andean and Mexican types principally for adaptation
to cool highlands conditions
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Tabl 20 P Im

y re lts of international tnial with ¢l mb ng beans through Septembe 1980

Gra typ Tral ! cat System Y eld (kg/ha) Days t flower ng
Test lines Contra Test hines Cont ol
anety ar ety
Mean Bet Mea Bet
1978-79 IBYAN
Bla k Chil Chle A 878 10653 925 51 43 49
Black Ch maltenango Guatemala R 330 845 1813 52 53 78
Bla k Chm It na go Guatemala R 581 1187 1928 52 52 70
Red Maiana Bolva A 658 1158 772
Rd San 1 d 0o Costa Rea M 2638 3417 3333 37 35 36
Red B enos Ares Costa Rca A 876 1350 748
Cth I LaPlt a Chle A 728 1774 1574 39 43 6
Othe colo s Cajabamba Peru A 988 (751 395 63 64 114
Oth r olo Carhuaz Peu A 243 594 190 81 82 83
Oth I s Sa tago Nayant M o A 217 330 230 4] 43 40
Mea 814 1351 1191 52 53 63
1979-80 IBYAN
Black Alaju la Costa Rica M 2077 2333 1988
Bla k P Imra Colomba A 566 860 686 4] 42 41
Black La Haban Cuba M 1805 2481 2022 44 39 49
Red D nl Hondu as M 961 1281 875 4] 41 43
Red Alajuela Cota Rca M 1545 1919 1418
Red PIm a Colomba A 626 765 794 39 38 4]
Red La Habana Cuba M 2499 2756 2293 40 41 41
Red Caj bamba P ru A 288 685 391 65 64 117
Red Cooc Blwvia A 1541 2191 1350 52 4] 145
Lagega Rio Neg o Col mba R 900 1327 903 2 73 67
La ge gra s Santa Catal a Ecuador M 2714 4167 2469 71 64 )
La ge gra Cajab mb  Peru A 758 1145 691 81 81 98
M 1357 1826 1323 55 52 71
A A t whmaz R relywihma Mm ol



In the 1978 79 IBYAN all matenals distributed were
from the germplasm bank they consisted of mne black
lines (13 tnals) mine reds (16 trials) and 24 hines of other
colors (13 tnals) The first CIAT bredding lines entered the
1979 80 tnals Matenals distributed included two germ
plasm and seven breeding lines of small blacks (21 tnals)
seven and two lines respectively of small reds (40 trials)
and seven and two lines of large seeded maternals (8 trials)
Preliminary results of the two sets of tests are shown In
Table 20

In the 1978 79 series the average gain in yield from the
best vanety over the local control was shight (13%)
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The principal wnprovement over local controls was 1n
earliness —reflected by days to flowering— especially 1n
the highlands of Peru and Guatemala

In the 1979 80 tnials yield improvement of the best
variety over the local control averaged 38% and was again
combmned with carliness particularly for the highland
areas Some of the first breeding lines 1n these tnals were
promising



Appendix A

Descniption of Phaseolus vuigaris L Growth Habits

Type 1 Determinate growth habit reproductive ter
munals on the main stem with no further node production
on the main stem after flowening commences

Type Il Indetermmunate growth habit vegetative ter
minals on the main stem with node productionon the main
stem after flowering commences erect branches borne on
the lower nodes of the main stem erect with relatively
compact canopy vanable gmde development depending
on environmental conditions and genotype

Type IIla Indeterminate growth habit vegetative
terminals on the main siem with node production on the
main stem after flowenng; relatively heavily branched with
vanable number of facultatively climbing branches borne
on the lower nodes vanable main st¢em guide development
but generally showing chmbing ability

Type HIb Indeterminate growth habit vegetative
terrminals on the main stem with node production on the
main stem aiter flowening, relatively heavily branched with
vanable number of facultatively cimbing branches borne
on the lower nodes vanable main stem guide development
but generally showing chimbing ability

Type IVa Indetermunate growth habit vegetative
terminals on the matn stem with heavy node production
alter Howering commences branches not well-developed
compared to main stem development moderate chmbing
ability on supports and pod load carned evenly along the
lenght of the plant

Type IVb Indetermmnate growth habit, vegetative
termunals on the main stem with heavy node production
after flowering commences branches not well-developed
compared 1o main stem development strong chimbing
tendency with pod load mostly bome on the upper nodes of
the plant

Notes The growth habit classification has been
expanded for the chmbing types since the 1977 Annual
Report Type Hlmaterials with some tendency to cimbare
now recogmzed as Type [tlb,and Type 1V has been divided
on the basis of vigor and pod distribution

The most mmportant distingwshing features of the
growth habits areas follows termunal raceme on mainstem
for Type 1 indeterminate with erect branches for Type 11
indeterrnate with prostrate branches for Type Illa
indeterminate with semi-chmbing main stem and branches
for Type ilib indeterminate with moderate chmbing
ability and pods distnibuted evenly up the plant for Type
1Va indetermtnate with aggressive chmbing abihity and
pods carried mainly on the upper nodes of the plant for
Type IVb

Growth habit 1s not necessanly a stable charactensic
since changes in growth habit may occur from one location
to another The classification of growth habit for a
particular genotype s only useful in a defined environment
particularly with regard to cmbing ability
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Appendix B

CIAT Accessions of Phaseolus Referred to in this Report

=

CiAL No Idenuhication Local regster Source?
GO0vs7 “Swedi h Brown PI 136735 USA
GO0076 Red Kloud USA
GOol118 Forty Days Pl 162566 USA
00124 Pl 163372 USA
GO0159 Cah Fasulya PI 165078 USA
G00489 Raytal Pl 175269 USA
G00687 Windsor Long Pod P1 182026 USA
GO1507 0Ojo de Cabra Pl 281988 USA
GO1820 Negro Jamapa P1 309804 Usa
G01854 Nima Pl 310512 USA
G07005 Pl 310739 USA
02006 P1 310740 UsA
002047 Pi 310805 USA
02758 Morada del Agua Pt 311904 USA
G02333 Colorado de Teopisca Pi 311998 USA
G02525 Magdalena 3 Pl 313624 USA
GO2618 Col No 168 Pl 313755 USA
GUO2858 Zacaucano P1 319665 USA
G{2959 Pecho Amanillo GTA-014 GTA
G03353 Puebla 152 MEX
G03607 CCGB-34 1-462 VYNZ
G03645 Jamapa 810 VYNZ
G03652 Puebla 152 1-820 VNZ
GO3658 Mexico 27N 1-867 VNZ
G03776 Venezuela 2 i1 1062 VNZ
GO03807 Brasil 2 Pico de Oro 11098 VNZ
GO03834 51051 11138 VNZ
G03942 Michelite B-33 CRA
G04000 NEP Bayo 22 C 286 CRA
G422 S 166-A N N 555 CRA
G04393 Tlaxcala 62 C MEX
G04421 5630 B -6} CRA
G04434 Antioquia 11! Pt CRA .
G04435 Dhacol Cal ma P 146 CRA
G04445 Ex Rico 23 CLB
Gd446 Ex Puebla 152 Brown Seeded MEN
G04349 Pinto Ul 114 USA
G04451 9 Al2 USA




Append x B (com
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CIAT No Idenufication Local register Source
G04452 ICA Guals CLB
G04454 ICA Tw CLB
G04459 NEP 2 CRA
G04460 Pompadour 2 CRA
G04470 Pompadour DOM
(04482 Zamorano 2 HDR
G04489 Guilapa 72 GTA
G04494 Diacol Calima CLB
G04495 Pornillo Sintetico HDR
G04498 Sanilac USA
G04503 Widusa FRC
G04505 Top Crop USA
G04523 Lmea 17 CLB
G04525 Linea 32 CLB
GO4727 Ancash 66 PER
Gdsle Mulatinho BZL
GO4821 Iguacu (Lote 4) BZL
G04824 Roxfo BZL
G04825 Canoca BZL
G04830 Rio Tibag: (Lote 10) BZL
G04978 Amanda — NLD
GO5158 Bico de Ouro 1445 BZL 905 BZL
G05270 Sataya 425 MEX
G05653 Ecuador 299 ELS
G05694 Cornell 49 242 USA
G05702 Cargamanto CLB
GO5708 Sangretoro CLB
G05742 Preto 897 ATL
G05745 Redlands Greenleafl B ATL
GO05768 Pinto No 650 USA
G05773 LCA Pyao CLB
GO5897 Flor de Mayo MEX
GQ6361 Great Northern USA
G06520 AETE 2 CA 21 UTK
GO6719 Jubila NLD
G06721 Double White NLD
G07932 Nahuwzalco Rojo ELS
G0795! Aroana BZL
G09440 Imuna FRC 542 FRC
G11249 Pinto IVT 771004 NLD
Gl1274 Brasil 343 Mulaunho IVT 77039 NLD
Gl 1488 CENA 164-2 CM CM (12 B) F5 BZL
Gl2631 Ancash 143 _ _ PER _
Gi21me Moruno Sanudo 45 CLB
G13497 AETE 1737 BZL
G13499 Petro 132 BZL

Ih G od 18 h mbe assignedt  byth germpla mbank f h CIAT Geneuc R sources Umt BAT A EMP

BAC DOR dV odesbel g ma 1l mp dbyCIAT Bea Pr gram.

All B 1CLB CImb CRA Ces Rwa DOM Dm ca Rpbl ELS ElSal d FRC

F

GIA Gu mt HDR H d

MEX M

PER Peru UTK U ed Kingd m ¥NZ V ne ucla
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