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FOREVORD

As stated 1n our Foreword to Progress Report No.l8 the activities
of the Chickpes Breeding ssb-program for 1982-8) are reported in three
parts. The subject of this report (M0.20) anclude: Breeding for
disesse and 1meect resistance - Projects CP-brd/path-l6 and
CP-brd/ent-17 - carried out 10 collaborstion with the Pulse Pathology
and Pulse Entomology sub-programs in 1982-83.

The work described involves the ,disesses, Jupariup wilt, root

rots, Afsochyts Oblaght, Jotpytip sray msold, and stunt, the pest 1s

8IBARSLe. The pedigree method of breeding 18 10 use f{or

all. Breeding for resistance to wilt and root rote 1s wost advanced
compared to Hellothip and other disesses.

A9 with our other Reports of Work, 1t 1»s intended to be
plete record of our sctivities. Ve present all the data we
collected from tests at Hydesdbad, OCwalior aend Hissar 1n 1982-83,
vithout at thas stage embarking on detailed asnalysis or
\bterpretation of the data will be or have already been
reported elsewhere. Some 1s extremely variable and much will get no
further thao this report.

To reduce repetition, all field tests were sown in rows 4 w long.
Trials of F, and more advenced materisls were at s spacing of 0 co 1n
rows 30 cm apart and other materials at 20 x 60 cm wunless otherwise
stated. The osymbols * and ** indicate significance at the 0.05 and
0.0] levels of probability, respectively.

Climatological dats for Hydersbad and Hissar, where most of the
vork was conducted, and a brief deecription of growing conditions were
given in Progress Report No.l8. A list of the steff invoived :s nere
on page 1. The projects and the scientists responsible are listed on
page 1i and full cootests on pages 111 and v, As always, wt
recognize the participstion of all our cooperstors both within and
without ICRISAT and gratefully acknowledge their assistance and
contributions.

Ibas 20 #p informsl publication pnd the dats presepled herein shpu,d
Bot be reported.
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CP-bré-16. DBreeding for disease resistance

l.

10.

11.

12.

13.

We made 74 oingle and 138 multiple or back crosses to transfer

vilt, Aecochyta, Botrytips snd stunt resistance to improved
desi and kabuli backgrouads.

Seventy-seven F,s of crosses made earlier vere sdvanced in the
of f~season at Tapperwaripora in Kashmir.

. We screened 97 bulks and 39) progenies of F, to F_ generations

of crosses for wilt resistance 1n wilt-sick plot at Byderabad.

We evalusted 1086 F  to F. progenies 10 normal fields snd selected
715 rows and 79 plante for further yield teats.

. Forty-three wilt resistant kabuli and 9 wilt resistant double-

podded lines developed through breeding were also evaluated for
yield and other agronomic traits.

. At Hissar, we screened 177 bulks snd 2171 progenies from F to

F, generstions in & wilt-sick plot and selected 84 bulks, 408 rows
and 747 single plants.

. At Hissar, 749 F, to F, progenies vere evalusted for yield in the

normal fields, and 417 rows and 27 plants were selected.

Eighty-eight and 90 advanced breeding lines were evaluated in four
trials esch st Hyderabad and Hissar, respectively. None gave
significantly hesvier seed yields than the check cultivar. Huwever
5 best yielding lines were selected for ICSN-DS and 4Y were
retained for further testing.

. We tested 46 and 47 entries 1p advanced yield trails at Hvcerabaa

snd Hissar respectively. Of these 34 [1nes wili be retesteo irn
1983-84 and 6 will be promoted to ICSMDS.

We screened 28 F. populations for Ascuchyts bilght resistance
10 collaboration vith HAU at Hissar.

We screened 60 ¥7: and 49 F populstions for resistance to Bulrylas
gray mold 10 collaboration with GBPUAT at Pantnagar.

We screened 50 F, populations and 299 F v F progences in the
stunt nursery st Hisssr, sciected 332 single plants, anc du.xec
54 progenies for yield testing in [983-b4.

F.s and F .8 of crosses for combiring AScochyts and wilt
resistance, Ascochytp and botrytis, and will abnc 100l TLls
vere advanced to F and F ,encerations.
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CP-drd~17. Dreeding for reduced susceptibility to Beliothas

l.

We made diallel crosses smong 6 short duration desy and 5 kadbul
lov and bigh borer lines. Four low borer lines were also crossed
to four vilt resistant parents.

. Trials st Hydrabad of F diallels of des) short and medium

duration lov and high borer lines 1ndicated that variation for
borer damage and other characters vas mainiy additive.

We screened LI0 F populations in unsprayed conditions st
Hyderabad and selected 241 lowv borer, 40 high borer, and 354
plants with good seed yields for F progeny tests 1n [983-84.

. We screened 738 F to F. progenies at Hydraba¢ and 736 F./F.

progenies at Hissar in ubsprayed conditions and seiected 9i7
and 822 single plants for further testang.
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PROJECT 16: BREEDING FOR DISRASE RRSISTANCE

OBJECTIVR To breed high yislding diseass resistant desi and kabuli

chickpea strains Dby incorporating resistance to one or
wore diseasas.

Il wun

Ve sttempted more crosses to incorporste resistance to fusariva wilt,
ascochyta blight, botrytis grey mold and ascochyts blight end stunt
\nto adapted desi snd kabuli backgrounds. Bcreening of oeegregating
materisl was done 1in collaboration with Pulse Patbology section.
Materisl for ascochyts blight was screened in collaboration with RAU,
Hissar and for botrytis gray mold with GBPUAGT, Pantnagar.

FUSARIUM WILY
HBybridisation

Crosses involving new wilt resistant kabuli types and high yielding
kabuli cultivaers and a good combiner L-2 and Surutato 77 wvere
attempted (Table 16.1). We did oot make any crosses involving desi
types as enough material has already been generated.

7, generation

We advanced 31 F.'s of single crosses wmade in 1981-82 for short
durstion desi types (Chickpes Breeding Progress Report No.l5, Table
16.1) in the off-sesson nursery at Tapperwaripors in Jammu snd Kashmir
State. Similserly 32 crosses 1nvolving long duration desi types and lé&
iovolving kabuli types (Chickpea Breeding Progress Report 15, Tables
16.2, 16.3, respectively) were planted in the off-season nursery.

P, to 7, generstions

Hyderabad: In tbe wilt-sick plot, 97 F, popoulations each with 20
rows, 831 F progenies esch with one rov and 62 I, progenies with one
rov each vere screened (Table 16.2). Two rows were sown on ridges
75cm apart and every third ridge was occupied by a single rov of
JG~62, as a susceptible indicator. JG—62 was killed by 4 weeks after
planting. The bulks and progenies were rated for esrliness and
appearsnce. Resistant single plants wvere selected in F  generation
and will undergo further screening in the wilt-sick plot in 1983-84.
The performsnce of single plants and progenies selected in ¥, and F,
generations will be evaluated in non-replicsted rows 1in generasl
fields.



Teble 16.1 Crosses made in 1982 to incorporate diseass
resistance to des: and kabuli types.

T AT A G N A I W G B s A S A AR B

ICCX Bo. Parentage

A T ST WS SN S GG G G S . S0 (e . GO W AN T W D GO U G WGP B G . A I e W

Wilt Resistamce-Kabuli.

820587 1CCL-81001 x L-2

820588 1CCL-8100] x C-104
820589 1CCL-82001 x L-2

820590 1CCL-8200]1 x C-104
820591 1CCL-82001 x L-550
820710 ICCL-81001 x L-lé4
820711 1CCL-8200]1 x L~l&4
820579 L-550 x SURUTATO 77

Ascochyta Resistance-Des:

820592
820593
820594
820395
820596
820397
820598
820399
820600
820601
820602
820603
820604
820603
820606
820607
820608
820609
820610
820611
820612
820613
820614
820615
820712

1.C~-202
11C-202
1LC-202
1LC-202
11£-202
11LC-202
1LC-202
1LC-202
1LC-202
11LC-202
1LC-202
1LC-202
11LC-3279
11.C-3279
1LC~-3279
11LC-3279
11LC-3279
1LC-3279
I1LC-3279
ILC-3279
1LC~-3279
ILC~3279
1LC-3279
1LC-3279

MO MMM NN MW NN

BB B M Bt B BN MM MW

C-235
G-543
GC~-588

H 75-35
BG(N) 408
I1CCC-23
GL-1002
CG—685
1CCC-29
B 77-51
GL-769
H-208
Cc-23%
G-543
GG-588
H 75-35
BG(N)-408
1CCC-23
GL-1002
GG-685
1CCC-29
B 77-51
GL-769
B-208

1LC-72 x GG-588

Ascochyta Resistance-Kabuli

820616

1LC-3279 x 1CCC-32



contd....Table 16.1

ICCX Mo Parentage

Ascochyta aad Stumnt Resistance

820617 ICC~-2385 = 1LC-3279
820618 1CC-2385 = 1LC-202
820619 ICC-3718 x 1LC-3279
820620 ICC-3718 x 11LC-202
820621 ICC-6433 x 11C-3279
820622 1CC~-64313 x ILC-202
820623 ICC-6934 x 11LC-3279
820624 1CC~-6934 x ILC-202
820625 ICC-10495 x ILC-3279
820626 ICC-10495 x 1LC-202

Botrytis Resistance

820627 ARNIGERI x 1CC-667]
820628 ARNICER]I x ICC-1084
820629 ANNICER]I x 1CC-1093
820630 ANNICERI x ICC-4014
820631 ANNICERI x ICC-4018
820632 ICCC—4 ICC~-6671
820633 ICCC—4 ICC-1084
820634 ICCC-4& 1CC-1093
820635 I1CCC~4 ICC4014
820636 ICCC-4 I1ICC~4018
820637 PANT C~-114 x 1CC-667])
820638 PANT C-114 x ICC-1084
820639 PANY C~-11l4 x ICC-1093
820640 PANT G-11l4 x ICC—4014
820641 PART GC-114 x I1CC-4018
820642 BG~209 ICC-6671
820643 BG~209 I1ICC-1084
820644 BG~209 ICC-1093
820645 BG~209 ICC—4014
820646 BG~209 ICC—4018
820647 GG-~-588 ICC-6671)
820648 GGC~588 1CC~-1084
820649 CG~388 ICC-1093
820650 GC—588 1CC—4014
820651 GG-588 ICC-4018
820652 GL-769 ICC-6671]
820653 GL-769 ICC~1084
8206 54 CL-769 1CC~-1093
820655 CL-769 ICC—4014
8206 56 GL-769 ICC~4018



contd...Table 16.])

ICCX No.

Temale

Double c¢crosses

Wilt smd Ascochyts

811092
811093
811094
811095
811096
811097
811098
811099
811100
811101
811102
811103
811104
811105
811106
811107
811108
811109
811110
811111
811112
811113
8l11l4
811115
8l111e
811117
811118
811119
811120
811121
811122
811123

(WR-315
(WR-315
(WR-315
(WB-315
(WR-315
(WR-315
(WR-315
(WR-315%
(WR-315
(WR-315
(Wr-315
(WR-315%
(WR-315

pasrent

GL~-769)
H=-75-3%)
BG~209)
1CCC-23)
GL-769)
H-75-35%)
BG-209)
ICCC-23)
x GL-769)
x B-75-3%)
x BG-209)
x 1CCC-23)
x GL-769)

Mo M oMM N W WM

(WR-315 x H-75-35)
(WR-315 x BG-209)
(WR-315 x ICCC-23)

(PPK-1
(PPX-1
(PPK~1]
(PPK-1
(PPK -1
(PPK-]
(PPK-1
(PPK-1]
(PPK-1
(PPK-1
(PPK-1
(PPK-]
(PPE-1
(PPK-~]
(PPK-]
(PPK-1

MOoM P MM N MW PN W MMM NN

CL=-769)
B-75-35)
BG~-209)
1ccc-23)
CL-769)
H-75-35%)
BG-209)
1CCC-23)
GL-769)
H-75-35%)
3G-209)
1CCC-23)
GL-769)
H-75-3%)
BG~-209)
1CCC-23)

Botrytis and Ascochyta

811127
811128
811129
811130
811131
811132
811133
8li134
811135

(GL-769
(GL-7069
(GL~769
(GL-769
(GL-769
(GL-769
(GL-769
(GL-769
(GL-769

P-9687)
NEC-2451)
P-919)
NEC-123)
P-9687)
NEC-2451)
P-919)
NEC-123)
P-9687

oM M M oM MM M

Hale parent

(ILC-72
(I1LC-72
(1LC-72
(1LC-72
(1c-72
(11c-72
(11LC-72
(1C-72
(110-202
(1LC-202
(11£-202
(11C-202
(1LC-202
(11LC-202
(1LC-202
(11LC-202
(1LC-72
(ILC-72
(1LC-72
(1LC-72
(1LC-72
(1L.C-72

oMW MO OM oM M oON M

MM O OM M W M MW MW M R

PANT G-114)
PANT C~114&)
PANT (~-114)
PANT G-1ll&)

3C-209)

BC-209)

BGC-209 !

BG-209)
PANT G-ll&)
PANT G-114)
PANRT (-114)
PANT G-114)
BG-209
BG- 209
BG-209,
BG~-209
PANT G-114)
PANT G-114)
PANT (-114)
PART (-1l4)
BG-209.

BG-209

t1LC-72 x BG-209
(11€-72 x BG-209/

(1LC-202
(1LC-202
(1LC-202
(1LC-202
(1LC-202
VILC-202
(1LC-202
(1LC-202

(ILC-72
(1LC-72
(11€-72
(1LC-72
(ILC-72
(ILC-72
(1LC-72
v1LC-72

oM oMoM oW M oMW

MO M oM M oM M N

PANT G-114)
PANT G-114)
PANT G-ll4)
PANT G-114)
BG-209)
BG-209"
BG-209)
BG-209)

PANT (-1ila,
PANT (~l)l4.
PANT G-ll4;

PANT G-114)

BG-209) °
BG-209)
BG-209
BG~209

(ILC-202 x PANT G-lla)



contd...Table 16.1

ICCX No.

811136
811137
811138
811139
811140
81114l
811142
811143
Bllléa
811145
811146
811147
811148
811149
811150
811151
811152
811153
811154
811155
811156
811157
811158
811159
811160
8lille6l
8llle2
811163
8l1ll64
811165
811166
811167
811168
811169
811170
811171
811172

Female parent

(GL-769
(GL-769
(CL~-769
(CL-769
(CL-769
(GL-769
(GL-769
(L-5%0
(L-55%0
(L-5%50
(L-55%0
(L-550
(L-55%0
(L-550
(L-550
(L-55%0
(L-550
(L~-550
(H 75-35
(H 75-35
(B 75-35
(H 75~35
(H 75-35
(H 75-35
(H 75-35
(H 75-35
(B 75-35
(H 75-35
(H 75-35
(BG-209 x
(BG-209 x
(3G~-209
(3G~-209
(B3G~-209
(3G-209
(3G-209
(3G~-209

Stunt sand Ascochyta

811173
811174
811175
811176
811177
811178
811179
811180

(3G-209
(BG~-209
(BG~209
(BG~209
(BG-209
(BG-209
(8G-209
(BG-209

WEC-2451)
P-919)
REC-123)
P-9687)
NBC-2451)
P-919)
NEC-123)
NEC-24351)
P-919)
NEC-123)
NEC~-245])
P-919)
NEC~123)
NEC~245])
P~-919)
NEC~12))
NBC-2451)
NEC-123)
WRC~-2451)
NEC-123)
NRC-245])
P=-919)
NEC-12))
NBC-2451)
P-919)
NEC-123)
NBC-2451)
P-919)
REC-123)
P-9687)
NEC-2451)
P-919)
NEC~123)
P-9687)
KEC~2451)
P-819)
NEC-123)

P-2151-1)
P~4341-2)
NEC~417)

NEC-1174)
RPSP-226)
P-2151-1)
P-b341-2)
NEC~417)

-4

Male parent
(11202  PANT G-l14)
(11£-:202  PANT G-l14)
(ILC--202 PANT G-114)
(11.C-202 BG-209)
(11C-202  3G-209)
(1LC-202 BG~209)
(1LC-202 3G-209)
(1LC-72 PANT G-114)
(1LC-72 PANT G~114)
(1LC-72 PANT G-114)
(1LC-22 3G-209)
(1LC-72 3G-209)
(1LC-72 BG~-209)
(1LC-202  PANT G-l14)
(ILC-202  PANT G-~1l14)
(ILC-202 PANT G-ll4)
(11.C-202 BG~-209)
(11C-202  BG-209)
(1LC-72 PANT G-114)
(1LC-72 PAMNT G-ll4)
(1LC-72 BG-209)
(1LC-72 BG-209)
(1LC-72 3G-209)
(ILC-202  PANT G-ll4)
(1LC-202  PANTY C~114)
(1LC-202 PANT G-1l4)
(1LC-202 BG-209)
(1LC-202  BG-209)
(1LC--202 BG-209)
(ILC-72 PANT G-114)
(1LC-72 PANT G-114)
(1LC-72 PANT G~-114)
(1LC-72 PANT C-114)
(11£-202  PANT G-l114)
(ILC-202  PANT G-114)
(1LC-202  PANT G-114)
(1LC-202  PANT G-114)
(ILC-72 x PANT G-11l4)
(ILC--72 x PANT G-114)
(ILC-'72 x PANT G-l14)
(ILC--72 x PANRT G-114)
(1LC-72 x PART G-114)
(ILC-202 x PANT G-1l4)
(ILC-202 x PANT G-ll4)
(I1C-202 x PANT G-114)



contd. - ot.bl' 16 ol

ICCX NMo. Female parent

81118} (BC~-209 x NEC-]174)
811182 (BG~209 x RPEP-226)
811183 (PANT G-114 x P-2151~1)
811184 (PANT G-114 x P=434]-2)
811185 (PANT G-114 x NEC-417)
811186 (PANT GC~114 x NEC-1174)
811187 (PART G~114 x RPEP-22¢6)
811188 (PANT G~1)4 x P-2151-1)
811189 (PANT G~114 x P-434)-2)
811190 (PANT G~114 x MEC-417)
811191 (PANT C-1]4 x BEC-1174)
811192 (PANT G-114 x RPSP-226)
811193 (L-550 =x P-2151-1)
811194 (L-550 =x P-4341-2)
811195 (L~550 x NEC~417)
811196 (L-550 x NEC-1174)
811197 (L-550 x RPSP-226)
811198 (L-550 x P-2151-1)
811199 (L-550 x P-4341-2)
811200 (L-550 x NEC-417)
811201 (L-550 x NEC-1174)
811202 (L-550 x RPSP-22¢6)

Three way crosses

Wilt and Ascochyta

811124
811125
811126

(WR-315 x H-75-35)
(WR-315 x H-75-35)
(WR-315 x H-75-35)

Back crosses - Disesase Resistance

811072
811073
811074
811075
811076
811077
811078
811079
811080
811081
811082
811083
811084
811085
811086
811087
811088

(P-1329 x KEC-116)
(P-1067-]1 x NEC-l1l66)
(P-4089-]1 x NEC-1166)
(P-18 x NEC-1166)
(JG=62 x P-436-2)
(2375 x P-436-2)
(1CCC—A x P-436-2)
(1CCC-3]1 x P-436-2)
(ANNIGER] x P-436-2)
(ANNIGER] x NEC-~1166)
(ILC-72 x PANT G-1l4)
(11L.C=202 x PANT G-114)
(11C-72 x 3G~-209)
(11.C-202 x BG~-209)
(ICCL-8100]1 x L-550)

(PANT G~114 x ILC-3279)

(ILC-3279 x BG-209)

(11L£-202
(11LC-202
(ILC-72
(I11LC-72
(1.c-72
(11.C=-72
(11L-72
(11C-202
{1LC~-202
(11LC~-202
(I1LC-202
(11£-202
{11C-72
(1Lc-72
(I1LC-72
(11C-72
(ILC-72
(11£-202
(1LC-202
(1LC-202
(11LC-202
(11L£-202

oMM OO MM M MMM MMM KON MM NN W

BG-209
PANT G-l14&
GL-769

P-1329
P-1067-]
P-4089-1
P-18

JG-62

2375
1CCC-4
1CCC-31
ARNIGER]
ANNIGERI
PANT G-114
PANT G~-1l4
B3G-209
BG~209
1~550
PANT G-114
3G~-209

G T T A0 S S AU A B A W - S A

PANT G~116)
PANT G~114)
36~209)
BG-209)
5G~-209)
BG-209)
BG-209)
BG-209)
BG~-209)
B(-209)
BG-209)
3G-209)
L-530)
L-550)
L-550)
L-550)
L=-550)
L-550)
L-550)
L-550)
L-5%0)
L-550)
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ICCX Mo. Female parent
811089 (L-550 x ILC-3279)
811090 (ILC-482 x ICCL-81001)
811091 (ILC-484 2 ICCL-8100])
81120} (ICC-10619-E3 x CP8-})
811204 (1ICC-10619-E3 x WR-315)
811205 (ICC~10667-EB x P-436-2)
811206 (ICC-10667~-ED x WR-115)
811207 (1CCX-730213~9-1-
JH-B-EB x NEC-970)
811208 (ICC-506-EB x WR-315)

e O L e W W i R G A W G G WA G W R G W . W S R I W W T Y W S T W R . R T R T W TR O B U G TS SR G A A B W G S

Male parent

A O W G N S W A T

ICC-10619-K3
1CC-10619-EB
1CC~10667-E3
1CC-10667-X3

1CCX~730213~9-1-

JN-B-KB
ICC-506-EB

Table 16.2. Numbers of populations/progenies grown i1n F, and
more advanced generations and selections made 10

Hyderabad in

1982-83.
Generation Grown Belected
Popula- Progenies Rows Single
tions plants
¥plt sack plog
F. 97 - 10 2837
F, - 831 456
F, - 62 49
Normal faelds
| 3 - 82 6l 10
F.a - 816 571 58
F.a - 160 117 10
F-a - 28 26 -
Kabuli WR lines - 43 43 -
Double podded WR lines - 9 7 -

a. Total for two plantings
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F, and more advanced generstion progenies wvere plented 1o plots of 2
rovs and Anniger: and K-830 were sown after every I8 plots as checks.
There vere two plantings for these. The earliness and sppesrsoce of
the progeny bulks vere sssessed. Those vith seed yields exceeding the
nesrest checks sdvanced were for further testing ip bpon-replicated
rovs or replicated trisle 1n 1983-84,

Forty three vilt resistant kabul: snd nine wilt resistant double
podded lines developed through breeding were also evalusted for yield
and other agronomic traits.

Hissar: F desy, F. kabuli and F, bulks and F, to F. progenies were
sown 1in the wilt-sick plot at Hiesar (Table 16.3). Esch bulk hac
10-20 rows and each progeny ome rov. JG~b2 and H-208 were plantec a»
susceptible 1ndicators alternately siter twe Lest rows.

Salinity atfected the plot on one side. There was some Camage by
ascochyts blight bul ve made usefui seiections.

Preliminary trisls

Eightyeight and 90 bulked entries which had shown resistsnce 1in the
vilt-sick plot for atleast two sessons vere evaluated in four trials
each at Hydersbad and Hissar, respectively. All wvere 5 x 5 balanced
lattice squares vith three replications. The plot size vas & rovs and
Annigery, WR-315 and BDN-9-3/K-850 were included as checks at
Hyderabad and Pant G-1)4, H-208 and WR-315 et Hisser.

We recorded days to 501 tlowering and wmaturity, plant height,
veight of 100 seeds and seec yield by plot.

Mean seed yields were high (around 2.5 t/ha) and coefficients of
varistion low at Hyderabad (Tables 6.4 to 16.7). None of the wilt
resistant entries was higher yielding than Anniger. however, many were
equal. The best yielding entries (indicated in the tabels) will be
included 1n advanced triasls in 1983-84.

" The mean yields 1n the preliminary trials at Hissar varied froe
579 kg/ha to 2667 kg/ha and coefficients of varistion were high except
in one case (Tables 16.8 to 16.11). The viela of the checks also
varied wmuch, bovever, two entries out yieldea the generally highest
yielding check Pant G-ll4. The best entries wiii be included 1r
advanced trials 1n 1983-84,
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Table 16.3. Numbers of bulks and progenies grown and selections wmade
st Hisear in [982-8].

Grown Selected
Generation
Bulks/popu- Pro- Mhiks Pro- Single

lations genies genies plants
HALC sick plots
F: Dess 63 b2 39 53 180
F: Kadbula 4l - 11 - 60
F. 13 48 34 l4 225
F.-F. (HR/WR) 672 - b4 46
Fe 56 - 7 -
F., F, (CP-Brd-1) 1028 - 193 148
F 218 - 6l 6]
F- 107 - 8 5
Stupt Nursery
F, STR 16 - - - 235
F, STR 155 - 19 32
F, STKR 90 - 12 3}
F. STR 1% - 23 33
Normal fieids
F_ Ascocbhyts and
Botrytis tolerant 71 70 T4
F, -F, (Des1 Project) 749 417 27

F,+Bulks (Kabul:i project) 166 139



Table 16.¢  Characteristics of entries {n Preliminary Yield Trial-l
of wilt resistent lines at JCRISAT center Patancheru,
in 1982-0),

Entry 1CCX No./ Days to Days to Plant  Weight Seed
No.  Neme 508 maturity beight of 100 yield
{lower ing (cm)  seeds(g) (kg/ha) Rank

1 760810-12P-2P-Bp-ppk 4.0 9.3 36.4 18.) 2624 9
2 161471-70-1P-BP-BP 4.2 98.) 30,5 14,5 %22 N
3 761543-17p-1p-Bp-B¢ 0. 0.3 9.0 180 201 %
& 16143)=31p=1p-1p-Bpb,C .) 98.5 32.8 16.7 3032 )
S 752760-1P-1P-BP-2P-BP TH! 95,6 1.7 14.1 %00 1
6 780215-181T-2p-2p-BPRD 9.6 98,9 30.1 12,6 2690 6
7 780215-3047-2P-2p-BP .7 .. 30,6 12,1 Ny 2
8 750006-6P-3P-BP-BP-BP TR 97.3 29.9 17,2 WM N
9 750653-18P-1P-BP-BP-BPV (6.} 97.2 29.) 18,0 260 1))
10 750707-4P-1P-DP~BP-BP 6.4 98.% 29.7 16,) 2292 2
11 750794-11P-2P-BP-BP-BP 6.6 97.7 29.¢ 17,3 37712
12 75246)=3P=1p-BP-BP-BP {8.0 9.5 36.9 22,9 2380 19
13 752792-13p-3p-8P-Bp-BF°  41.) 95,3 26.9 ) 2067 ¢
14 7150657-4P-1P-BP-BP-BP 39,2 89.8 26.4 21,9 1992 2
15 760810-5p-2P-BP-BP TH 95,2 28.0 16,2 2830 16
16  7608)2-4pP-1P-BP-BP TR 97.2 32,2 16,9 +2%0 13
17 760012-13p-1p-B2-BP, 50,2 100.) 31,7 19,8 26 20
18 760812-15p-1p-BP-BP" TR 98.% 30.7 17,4 2675 1
19 761365-62-1p-BP-BP TN 103.0 37.9 19,9 % 18
20 761365-14P-2P-BP-BP “. 97.1 27, 17,9 2820 18
21 761365-18P-1p-BP-BPEC 48,2 98,9  29.C 19,8 38 )
22 761370-4P-1P-BP-BP TN} 101.) 12,9 .6 Wy N
23 Annigeri §5.) 97.] 25,9 19.4 3034 2
24 WM-3lS “.6 9%.9 28.4 15,8 2661 8
25  BON 9-) 1.8 96.3 26.6 147 2620 10

Nean 5.4 91,7 30. 1.6 2567

5Bt 0.78 0.7] 1,56 0,42 141,79

evin) 1.0 1.) 8.8 61 9.6
b. nced vield trials in 198)-84.

¢. Contributed to JCSN<DS in 1983-84.
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Table 16.°% Characteristics of entries in Preliminary Yield Trial-2
of wilt resistant Jines at ICRISAT center Patancheru,
in 1982-83.

gntry ICCX No./ Da¥; to Days to Plent Weight Seed
Ko. Name (1} maturity height of 100 yield
flowering (em) seeds(g) (kxg/ha) Rank

1 770544-5p-2P-BPb 4.3 96.0 1.1 18.2 2574 10
2 770544-8P-2P-BP 47.9 98,7 20.8 14.6 2292 22
3 770%549-5P-1P-BP 50.4 10}.% 32.9 19.) 2078 2%
4 770553-16P-1P~BP 4.2 90.) 29.) 22.7 2172 23
) 770553~33r-1r-ng 43.0 94,1 26.1 25.6 2310 2)
3 770576-2P-1P~BPP.,C ¢5.,) 8.9 33.0 30.2 2779 ¢
? 780109-15P-1P-BP 4.7 98.3 27.9 14.9 2450 1
(] 780110-31P~1P-BP €. 160.0 26.4 13.) 2342 19
9 700119-%P-1p-aPb 4.8 9.2 28.0 13.7 2754 5
10 78012%5-30P-3P-BP 4.2 98.1 28.2 16.) 2450 1%
11 780125-36P-2p-BPD  139.¢ 97.6 27.6 16.) 2786 3
12 768012%-%6P-1P-BPD 19,2 98.) 28.2 15.6 2626 7
13 780126-10P-2p-BPb,c 47.3 99.) 27.6 14.8% 2801 2
14 780128-3P-2P-BP 49.1 99.9 28.2 1%.4 2338 20
1S 780129-4P-2P-BPD 46.2 98.4 24.4 13.5 2623 8
16 780129-1SP-1P-BP 47.3 107.4 27.% 14.5 2160 24
17 780129-23P-3P-BPP  41.0 96.2 23.4 14.1 2513 11
18 780129-46P-1P-BP 4“.5 97.4 23.7 14.7 237 18
19  780129-48P-2P-BP 45.0 100.1 24.6 14.0 2449 14
20 780129-55P-1P-BPD  44.) 98.2 23,9 14.1 2832 12
2] 780129-57p-2P-BP 44.9 97.9 22.7 1%,2 2437 17
22 770%594-49P-1P-BPP 50,0 98, 31.9 14.7 2598 4
23 Anniger: 46.0 98.1 24.8 18.) 2670 €
24 WR-31% 44.4 97.4 30.4 15,0 25%2 B!
25 BDN 9-3) . 42.3 96.7 27.3 14.4 2870 1

Mean 45.1 98.% 2.8 16.5% 2%01

SEs 0.73 0.67 1.47 0.%) 119.62

cviv) 2.8 1.2 $.2 5.5 8.3

b. Retained for test:ing {n advanced yield trials in 1983-84,
¢c. Contributed to ICSN-DS in 1981-84,



Table 16.4

in 1902-0).

Eatry 1CCX We./

uuzppwwwwwwwh‘--dﬁmﬁu””
| A L X KN S - N8R X -

= B b
o &

.
<.

761471-10P-20-BP-3P
761471-16P-10-BP-00
761471-38D-10-00-0P
780129~16P-10-00
700129-620~20-BP
700129-66P-10-09
780130+360-12-00
700130-200-10-89

78013 1-14P-10-00
770894+000-10-50
700161-76P-10-00
200161-76P-4P-BP
7602411103000~
760811-1Pp-12-00-8p0 €
160813+180-10-00~
26001 2=10-10-00-
761471=20=10-00-00
76147)+140-10-00-00P
261473=40P-3P-02-D00
782312-25p-1P-00-0P-3
75007370-10-5P-3P-3P
7823375200 1P-00-30-0P

K-850
m-31s
Annigeri

Rean
tr .
v

id

Dlzl to
(]
flovering

8.4
.6
45.)
%
50.9
5.4
$2.1
.9
88.9
$7.6
.3
5.8
.4
4.)
45.4
“.$
.9
4.2
‘7.7
“ls
1.0
“ l‘

$7.2
45,1
4.

"Il
0.68
2.4

Days to
aaturity

)
9.3
.1
iod.0
.1
101.)
104.0
108.7
10%.2
104.7
i01.0
105.1
101.¢0

9.0

Plant
bajight
!c.‘

2‘.‘
6.0
30.8
26.2
9.}
2."
TR |
1.2
3l
117
10.0
1%.)
16,9
b}
2.0
.8
0.0
30.2
2.0
9.3
:‘U‘
31.)

e 1ght
of 100

Characteristics of entries in Prelisinary Yield Triel-)
of wilt resistant lines ot ICRIBAYT center Pstanchers,

Beod
yleld

seeds g/ (kg/ha;

191
2392
248)
2474
2426
48
219
2470
1968
1048
awam
i
3502
e
3599
2690
246N
2630
2662
134
2219
1318

444
2487
2958

21408
132.69
9.8

Rank

12
14

5
19
D)
16
1t
¢
24
'}

PRy spepspegwaepegeepar 2 S R SR R R e R Y R R L A R R N R R R R R R RN AR AL I L R R R

Retained for testing in advanced yield trials in 1903-04.
Contributed to ICSN-DE in 1981-84.



1
14!
et

9

9

ot
st
3
£
8l
it
]

it
114
'

0l
14
’”
”"
(1

4
4
S
]
3

*99-€867 YUl STRTII prajhk padueape ur bulisel 10] pauTwIAY  °q

L R R R R I I R e T I B R e R T R A R )

6°L i
st Lot PL°0
€9€7 €t
0tle 68
4434 A
£ 13- €Ll
€657 £°917
13174 57U
Lt P9t
11434 '
[ ] 144 891
[ 1A% Pt
tell (st
£647 6'st
Y052 6Lt
0ol et
13 1 L
LL9t 0"ty
Ltz (814
%4 )¢ $°t
L] I3 st
(4 124 9° (1
17214 5708
0987 8L
[4:] 14 '
114 1 6Lt
(1814 ANy
1697 19 2

uwy (ey/8v)  (6) epeas

prek 00t 30
paeg Mbjan

§°L 50
s¢°1 (80
€1 8’101
1°92 r° 86
(3 14 L' L6
e ' eot
9°Le g'oof
§°8¢ [ 1
[ T4 9° 101
0°8¢ 101
Lot 1°s01
6 (¢ 6201
¢°tc {"1ot
£ 1e 6766
§° Lt oot
A 44 6201
(AN 4 t°901
e £rrot
9°s¢t $ 501
¢l treot
Lt £rot
8° ¢ Lreor
|9 1 9°¢ot
0 1 ot
5°9¢ (rtot
9 t:ool
L |4 rro0t
L'st 6°66

(82)

ubiay L 71p1va
Weld 03 sdheg

buyiemor;

0u¢-M-D

LI
18°0
6°0§

LAY
9Ly
A
I°sy
6° 04
'Ly
0° ¢S
L 4
LA
7°0%
0°Ls
L6y
LA
0°6s
1°6$
(14
$° L%
L 1
€S
LoLy
§°0§
ocer

{$)AD
+35
ueoy

tisbruuy g2

ste-am 2
0s8-1 €1

d9-d9-d1-d6-0(E19C 2T
du-du-dg-41-49-£5905L (2
d9-da-d1-dC1-20009¢C 07
d4-d1-dLE-82100L 61
d4-d1-dL§-§2109( 81
d9-d7-drs-521080 LT
d8-dz-dse-52108L 91
de-d1-d91-£T108L ST
de-d1-dZ1-CTT08C #T
de-d7-255-L0108L (1
du-dy-de-6050LL IV
qdB-4T-dET1-9€50LL 1T
d9-d7-42-9€50LL 01
du-du-d1-dg-9T219¢
d9-du-41-4L-§0209¢
d4-2u-4u-dT1-4S 1-50805¢
dU-dU-49-d2-412- 18005 ¢
qi-d8-d1-dL-TLrtse
-d€-d1-d01-0L919¢
d0-du-d1-421-11809¢
d9-49-42-411- 11009,
qdu-dT-du-dT-d9c-09025¢

s PO IR P DD O

T on
/oM X1 Kiug

*{8-T961 Uy

‘NIGYIURING 193U LVWEIND] IR Seul[ uUEISTedl I[TA jO
P-TRI2L PLOTX Aloulwilald ul 88]121ud O E313812a300194) L91 dland

gl



ib

Table 16.8. Characteristics of itries is Preliminary Yield Trisl-l of

wilt resiotent lim( ot Risasr is 1982-03.

fatry 1CCX Bo./ Deys to Days to Plast Weight fSeed
Bo. Rane 302  wmeturicp height of 100 yield
flovering (en) seeda(g) (kg/hs) Ronk

1 770532~79-37-p2P 9.2 6.6 16.8 5.9 142 29
2 77053 2-22P-31- 4P 8.8 144, 5.6 9.7 132 )
3 760636~2P=3P-31-3P 4.8 97.0  22.9 10.0 $72 11
4 751679=-50P~19-2P-37-58 17.3 3.1 9.3 4.3 427 19
5 75096 3-5-18-30-50-34 8 82.8 12).4 32.1 11,9 $31 13
6 700214~97-1P-31-30 8 38.4 54.8 16.7 6.2 790 5
? 700214-1327-1P-31-28 S4.3  68.2 16.5 5.6 186 24
(] 780214-2807-1P-31-02 .0 77,3 17.0 7.4 S8l 10
9 100214~2982-12-30-02 % 40.0 70.0 16.1 1.8 1092 2
10 7507 44=-48-BP- 1 B34 4.7 7.1 19.0 5.3 584 9
11 741167-13~18-38-10-32% 51.0 93.0 26,9 11.0 489 15
12 752507-178-18-38-18-50%" 38,0  58.% 167 11,3 677 8
1) 750370-268-117-30-18-B2% 87,7  87.0 1.8 10.} 89 4
14 750771-18-1P-3P-18-08 $8.6  48.) 1. 4.3 387 22
15 752510-128~10-3P-10-30 65.2 1.1 18.2 7.6 409 20
16 75257 1=48-1P-30-10-312 16,5 34,1 9.6 9.1 434 18
17 152306~2P-1P-3P-10-p0 P 62,2  82.1 19.5 11.7 334 23
18 752596-98-18-38-1§-38 8 M.4 1201 30.9 140 120* 1)
19 752589-38-1n-3u-10-38°  78.5  30.4 7.5 5.9 396 21
20 751579-12:-1:-1:-:?-::‘; 28,2 $5.% 157 11.& %6 12
21 751679-19P-1p-2P-37-88 65.5  100.? 26.0 13,7 1024 3
22 751679-19P~1P-4P-3T-B8 53.4  100.6 21.7 10,5 439 17
23 --31% 90.8 52,3 18.3 8.0 507 14
24 3208 80.9 79,9 18.8 5.4 713 ?
25 PANT G-114 45,2 B4 1.9 .8 vy ) 16

Nean $3.1 1.1 19.0 8.6 579

ot 18.76  25.30  6.25  3.24  248.35

ov(x) 61.2  %.8 $7.1  65.0  T4.3
a. Repeated in preliminary yield trials in 1983-84.
b. Included in advanced yield trial in 138384

. Significantly higher yielding than Fant G-114 at 5t level of

probability.
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Table 16.9. Charsctoeristics of eatries in Preliminary Yield Trisl-2 of
wilt resiotant lines at Risser in 1983-03.

Batry Q& Bo./ Days to Deys to Plaat Weight Seed
Bo. Rame 50T  weaturity beight of 100 yield
flowering (em) seeds(g) (kg/ha) Ramk
1 792509-38-13-00-10-00 9.5 1540  47.2 133 1949 18
2 752243-42-23-38- 28- 18P 97.6 1545 A6 2.6 2112 1)
3 75046 3-58-10-08- | B-20 97.2  ,132.9  %0.7 12.6 2188 (]
4 741229-73-18-08- | B-22P 93.8 1541 4% 11 2% 7
S 741229-70-13-20-23-12 7.0 1549 40,1 13,2 % 1
6 752539-5P-10-50-10-38° 93.2  149.3 48,3 137 2092 1)
? 750239-4P-15-38- 1 8-38D 9%.1 1542 48,9 12.) 2%l )
2 75007 6=1P~1P-3P~12-200 6.6 1531 41,7 1L W S
9 74034 9-58-20-38~ 13- 08P 92.8 1542 35,4 1N 211 12
10 740694-20-10-1P-00-20-00* 93,3  1%4.2 42,8 12.6 2090 15§
11 740366~18-13-10-00-10-38  98.% 1S40 47,5 12,6 1851 21
12 740170-3-4P-BE-1P-1P=-1R-30 80.8  152.3 45,9 11.1 1884 20
13 740842-4P-10-30=1P-1P-10-00P97.9  151.3 48,2 14,0  20%8 16
14 750744-38-M-1P-10 87.7  150.9  AS,4 118 138 1S
13 750736-158-3p-1p-paP 103.1  1%5.4  A.9 132 2%3) 4
16 750736~198-3P-1P-BaP 102.2 1551 A28 12.3  2749° 1
17 751239-118-3p-12-m20 95.9  15%.7 45,3 149 2340 6
18 751907-98-3p-1p-020 97.9  155.8  4%.9 13,3 2130 9
19 750841-20-3P-1P-38 85.9  1%4.6 49,8 13.8 1929 19
20 750883~38P-2P-12-31-00 95.5  167.3 S48 15,1 1983 1
21 751260-3P-17-1P-31-08 %.9 151.8 427 15,4 DB 0D
22 751260-7P-12-1P-31-38 98.0  154.8  52.3 17,6 1530 24
23 W-315 93.3  15%.7 48,6 12,6 2114 10
24 B-208 91.9  151.4 45,0 . 2606 2
25 PANT G-114 93.6  1%.6 4.8 12,1 2091 14
Mean 94.6 154.4 &.5 13,2 2104
8K+ 1.85 1.82 3,11 0.51 198,55
cv(2) 7.0 2.0 1.6 6.7 16.3

a. Repeated in preliminary yield trials in 1981-84.
b. Included in advanced yield trials in 1983-84.

+, Significantly high yielding than Pant G~114 at 5w level !
probability.
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Table 16.10. Choracteristics of emtries ia Prelimissry Vield Trisl-3 of

wilt resistest 1ines ot Nissar is 1983-83.

Ratry 106 Bo./
Bo. Bame 501
flovering

1 751679-50P-12-20-37-p4° 0.8
2 760068~10P-1P-20-p7-32"° 9.2
) 760068-380-1P-3P-31-08 9.5
¢ 752226-12-2P-2P-31-12 8.6
3 75246 3-3P-1P=1P=37-00 95.1
6 79266 3-77-12-12-31-12 9.4
? 752305-200-1P-1p-37-82 P 87.4
(] 752307-12P-1P-1P-31-30 92.8
) 760044-6P=-1P-1P-37-22 92.1
10 760105-8P-20-1P-31-80 91.9
11 760105-179-12-12-31-82 © 84.7
12 760105-220-3P-1P-31-52 89.8
13 75087 7-92-30-27-37-1 95.7
14 750286-3P-20-10-1P-37-R2 93,7
18 750286~3P-2P-1P-2P-31-B0D 8.2
16 750286-3P-2P-10-3P-31-M 84.6
17 750419=1P=1P-1P-1P-31-B4 100.3
18 75041 9=20-3P-1P-4P-3T-B4 102.0
L) 752296=7P-1P=3P-2P~3T-21 102.4
20 75041 9=11P=2P=3P-1P-37-00° 76.3
21 741196-1P=1P-30-1P-31-34 75.8
22 741196-1P-2P-3P-210-3T-31 81.7
2) 741579-12-2P-3P-12-37-N 7.1
24 3208 90.4
2% PANT G-114 95.6

MNean 90.4

' B 2.98

a. Repeated in preliminary yield trials in 1483-84,

Dayes to Days to Plaat

Veight

saturity beight of 100

153.0
154.5
153.4
155.3
154.1
132.0
158.3
152.3
153.3
153.1
154.2
151.6
152.1
152.8
153.9
152.0
158.4
157.3
152.5
132.4
157.5
lsz'o
1337

133.6
134.3

153.9
1.52
107

b. Included in advanced yield trials in 1983-84.

(cm)
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seeds(g)

11.9
13.5
14,5
14.9
1.9
20.6
1%5.)
19.7
18.4
17.1
n.?
20.4
15.0
18.7
13.6
13.8
1.6
1"3
3.
2

.

~ P BB e
RV RV R

l
1
1

.

16.5
1.26
13.2

yield
(xg/ha)

176
2058
1189
149
1661
128%
2918
1436
1495
1388
2091
1380

866

355
2470
1071
1053

. 701

499
1786
1392
1625
1789

2238
1716

1519
384.07
4.1

19
14
10
18

13
13
17

12
2
3

20
3

b3
24

16
11
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Table 16.11. Charsccoristics of emtries ia Prelimimary Yield Trial-4 of
vilt resisteat lines et Risser ia 1982-03.

Eatry ICCX Mo,/ Days to Deys to Pleat Veight BSeed
502 maturity height of 100 yiald
flowering (em) oseede(y) (kg/be) Rank
1 TALSTO-1P-20-30-20-3T-B0  90.0  165.8  S4.1 146 2510 16
2 T50419-5P-20-3P-3P-3T-B8  87.3  163.0 446 187 238 20
) 771147-00-30-00° 91.0  182.8  S3.4 12.%5 2918 ’
4 700551-30-15-20° B4.6 1861 S48 145 2261 10
S 75046 3-5-13-32-34- 30 83.7 1655 847 121 511 18
) 760356~ 32-38-60-B2 90.0  161.8 540 11.5 244} 17
? 761737-58-08-70-08 85.7 16,6 51,8 18.6 2099 2
(] 7606 3551 K8~ 1 5- 4D 85.7 1631 &8,) 16.3 2988 6
9 760635 B2-33-30-30 88.9 1662 S48 12,9 29 12
10 7606 79~ B8-53- 24834 b 85.0  163.6 41,6 12,7 2984 ?
1 760361-M8-53-38-380 91.0  165.9  50.% 12.0 3020 5
12 761728-30-58-88-00b 87.5  167.6  &0.4 19,8 3068 ¢
13 761879-3-03-48- 32D 100.0  165.4  $3.1 11.9 3388 3
14 761889-58-58-8N-38 %0.3  164.8 3.2 1.3 29% (]
15 761889-08-08-108-B0b 88.) 1630 50.4 11,5 342 2
16 7619813838~ 18-34 45,5 162.3  AL.8 134 1676 328
17 760852-58-38-38-34 * 7.3 1610 S0.1 13,2 274%  })
18 75066 1-38-38-38~35-31 84.7  166.0 4S5 13,0 2421 18
19 75066 1~ 5~ 38~ 30~ SH- 38 8.3 162, 52,5 16l  230% 21
20 760692-137p-3P-38~38 82.0  167.1 48,5 157 2119 N
21 750946~ 1 88~ 18~ B4-38~33 90.3  162.2 A58 l6.4 2077 24
22 760692-55P-1p-3H-08" 82.0 168.0  S4.4  16.8 2924 14
23 761293-348-2P-34-24 80.7  168.)  6A.4 160 2420 19
24 B-208 90.0 1641 49,5 12,2 267 13
2% PANT C-114 89.2 162,86 42,6 1l.4 3609 1
Mean 85.9  164.6  50.4 lé.4 2667
5L+ 6.96  1.14 &89 0.64 342,92
cv(y) 14.0 1.2 16.8 1.7 22,3

a. Repeated in preliminary yield trials in .9H1-44.
b. Included in advanced vyield trials in l19Hi-H4,



Advanced Trisls

Forty-six of the best vielding entries in the preliminary trials
1o 1981-82 were evalusted at Hyderabad end &7 st Hisesr 10 two 5 x 5
balenced lattice square trisls with three replicates. The plots were
8 rows (except for AYT-2 at Hissar & rows) and the seme records were
taken as for the preliminary traale.

The mean seed yrelds wvere high and coefficirents of varistion low
st Hyderabad (Tables 16.12 ana 16.13). None of the entries outyielded
Annigeri. MNinteen lines {(indicated in the tables) with better yields
wvill be continved 1in sdvanced trials and six will be promoted to
ICSN's 10 1983-84.

The mean seed vields wvere moderate st Hisssr (over 7 t/ba) and
coefficients of variation wvere acceptable (Tables 16.14, 16.15). One
line outyielded Pant C-1]4. Fifteen lines will be retsined 15 the
advanced trisls.

ASCOCHYTA BLIGHT

Hybridisation

We made 25 <crosses 1involving ascochyts blight resistant etrains,
1LC-202 and -3279 and high yielding des: genotypes. ILC-3279 was alio
crossed to s high yielding kabuli strain JCCC~32 (Table l16.1).

7, gensration

$ix F,'s of des1: and 22 of kabuli and asscochyts blight resistant
pereatd were advanced 1n the off-season nursery in %82

7. and wore advanced generations

In cooperation with Pulse Pathologists of HAU, we screenec 22
populations mvolving kabul: and 6 involving des. parents Ior
ascochyts blight resistance. Unfortunstely enougl Gcisease pressure
could not be created. The single plants harvested from the tielc were
sent for wultiplication in Kashmir. These wmaterials were aisc
supplied to our cooperators at the Pakistan Agricultural Besearcr
Council (PARC) at the National Agricultural Research Center (RARC) 1
Islamabad, Punjab Agricultural Unmaiversaty (PAU) Ludhians anc H.P.
Krish1 Vishwa Vidyalaya (HPKVV) at Berthin. They have wmace useful
selections.

BOTRYTIS GRAY MOLD

We obtained 30 cross combinastions invoiving bolryiis gray molc
tolerant strains and high yielding desi types (Table 1b6.1:
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Table 16.12 Characteristics of entcies in Advanced Yield Trial-)

of wilt resistant lines st ICRISBAT center Patanchers,
in 1982-0),

........................ LA A L LA T R LR L PR YL T T Y YLy T 2 Y LT yey A P

htry 1CCX Mo,/ Days to Days to Plant hl
Yo, Bame 08 maturity bheight {uu
flovering {em) mam» k9/ba) Rank

} 770826-182-BP-02 3.3 .7 27.) 18,1 2404 23
] 780113-46P-02-00D 4.7 9.7 30.9 17.2 3048 ¢
) 700121-20-0p-0p 0 < 4.0 ’”".! 30.) 14,8 1% 1
4 780125-30P=-8P-BP 9.3 100.0 8.6 16.4 2587 18
$  760810-20-1P-BP-BP 4.0 %.1 30.1 17.1 614 16
¢ 750:10-11r-1r-|r-|t 4.7 9%.6 31.) 17.4 2992 17
’ 761365-0P-1P-0P-02 D€ 40.) 8.6 30.6 19.3 2487 1))
’ 761365-80-3P-0P-3P 39.) 9.0 2.7 1.1 481 2
’ 761370-20-1P-80-00 Q.9 9.3 11.9 19.8 707 10
10 761470-29-1p-Bp-ppP.C 3.4 100.4 31,2 18.3 2794 '
11 782760-22P=-1P-B2-BP-BP° 4.} 9.1 24.8 1¢6.8 2919 1
12 730190-D-29-1P-1P-DP~ 4.4 9.7 3.4 23.6 2309 19
13 740827-4P-12-1P-D2- 4.0 8.1 30.1 1.0 200 )
14 750419-4P-1P-1P-00-0p0 44,6 100.2 32.4 18.9 6 18
18 750419-6P-12-1P-30-BP0 4.7 101.0 33.4 18.0 492 20
16 752296-6P-12-1P-BP-BP 43.) T 32.7 21.1 348
17 761374-9p-1P-3p-pb 4.6 93.7 2¢.6 16.3 2923 2
10 761470-8P-1P-BP-BPb 8.7 99.9 .0 15.6 2667 14
19 752337-8P-1P-BP-BP-BP W 2%.8 28.7 14.3 2417 22
20 752337-30!-2!-!9-:;-:;” 4.0 9%.1 20.0 13.1 088 12
21 7152760-8P-1P-BP-BP-BP 30.7 5.0 26.% 17.0 912 )
22 752760-36'-1?-!’-!’-!‘? .0 9.7 1.7 17.0 2714 )
23 74153)-5P-4p-BP-BP-BPP.C 43,3 9.3 27.6 17.3 2908 ¢
2%  Annigeri 45,3 98.) 27.1 18.9 1046 ¢

Rean ‘3-‘ ’.bl 2’07 170‘ “‘3

(713 0.72 0.9¢ 1.3 0.01 9).06

cviv) 2.9 1.7 s.) 7.9 6.1

A e D G P O U DD TP O S S G T S O G S D WO

b. Retained for testing in advanced yield trials in 1”)-“.
c. Contributed to ICSN-D§ in 1983-84.
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Table 16.13 Characteristics of entries in Advanced Yield Trisl-2
of wilt resistent lines at I1CRIBAT center Patencheru,

in 1902-03.
Entry ICCX Mo./ na!o to Days to Plant Weight Seed
No.  Name 06 saturity height of 100  yjeld
flowering (em) seeds (g) {kg/ha) Rank

1 7612)1-19-1p-00-3P 46.) 9.8 30.9 18.4 2539 19
2 761340-3p-10-30-2P 4.3 9.7 31.6 2%.4 2706 ’
3 761381-8p-1p-30-pPP " 9.7 32.) 21.2 2758 s
¢ 760205-5P~1p-DP-BP $2.) 106.4 3%.4 16.2 2234 28
5§  760010-10P-1P-BP-BP 4. 9.6 30.2 18.0 259% 14
§  76137)-42-1P-BP-BP $0.0 102.7 30.1 1.9 269% 1)
7 76147)-4P-1P-BP-BP 45.0 .".) 2.6 16.7 2158 24
8 761471-23P-1P-8P-BP 6" 0.2 26.6 16.6 2708 10
9 761666-11P-1p-Rp-ppd TH 9.1 31.7 23.2 2787 6
10 761176-9P-BP-BP-BP " 7.6 22.6 14.0 2601 12
11 750878-42p-2P-BP-BP-BP 4.3 9.7 29.0 14.7 2414 22
12 752760=1P-10-BP-BP-BP . 94.6 247 18.0 28717 17
13 752760-SP-1P-BP-BP-BP 40.0 5.6 2%.6 14.6 2546 18
14 752760-40P-2P-BP-BP-BP 4.3 9.6 26.1 14.6 2631 13
15 750047-1P-1P-BP-BP 49.0 100.1 2.4 14.% 2826 20
16 740524-3P-1P<~3P-BP-BP-BP 46.0 0.4 29.9 24.5 2965 2
17 740223=B~48-1P-BP-RP-BP- 49.3 . 29.9 19.2 2871 3
18 760811-12P-2P-BP-BPo/C 45.0 98.9 31.6 19.1 2798 ‘
19 761472-15P-1P-BP-BP 4.7 100.0 4.0 10.2 2%8% 1%
20 750679-9P-1P-BP-BP-BP .0 99.) 30.7 15.0 2721 8
21  760109~22P-2P-BP-BP-BP 6.7 9.7 3.) 20.9 2581 16
22 750760-16P-BP-BP-BP-BF 46.6 9.7 30.7 17.3 463 21
23 780128-50p-2p-8pb < 40.) 9.0 30.8 16.6 2727 7
¢ -850 $9.0 102.3 18,1 29.2 23712 13
25 Annigeri 6.4 $7.9 20.0 17.7 3023 1

Mean 6.4 8.8 29.8 18.) 263)

BEt 0.58 1.11 1.17 0.39 120.00

CviN) 2.2 1.9 6.8 3.7 7.9

b. Retained for testing in advanced yield trials in 1983-84.
¢. Contributed to ICSN-DS in 1983-84.
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Table 16.14. Qharscteristics of estries ia Advasced Yield Trial-i of
wilt resistamt limes ot Risear in 1983-03.

Batry 1CCx Bo./ Days to Duys to Pant Weight Seed
Bo. Beme 301  matwrity haight of 100 yiald
flovering (cm) seeda(y) (kg/ha) Rask

1 7152587178~ 18-M-13-00 0.0 1561 M2 14 a0 10
2 740790-20-L0-10-0P-01-B0° 85,7 33,0 4.8 10.0 1734 20
) 130166-9-3-10-B8-10-00-37-0AP 73,0 130.0 487 22.4 2217 8
. 75086 ¢-1P-2P-30-00 846 150.5 M0 160 1674 2y
5 760060~ 15P-10~1P-37-00 7.5 153.0 . 137 181y g8
6 760068-297-12-1P-p7-34 P 761 1533 A5 lA.S a9
? 760200-3P-37-22 6.0 1322 A9 1S 182 )9
] 760953-51-38-4-p0 ® 7.8 15301 %4 13 w1y
9 760939~ 18-38-]33-38 102.7 1557 4.3 13,0 1709 31
10 7606 7y-50-38-~198- 32 9.1 1528 A8 13.2  1ms6 I8
11 761720-03-00-11-32 94.6 155  M.0 17.0 2016 14
12 761879-30-08-78-32 20.1 1544 M3 12,3 1 1
13 761889-m1-3-15-0° 8.7 1507 459 1.2 218 3
14 761809-58-0-S3-1 ® 8.2 1873 4 12,4 282 3
15 750749-54-58-50-18-08 5.1 132.¢ 83 11.S  18m 1
16 750782-08-358-31-1 S8-30 102.9  1%.)  &.8 12,5 1508 24
17 751242-5-58-08-108-38 8.6 1513 &0.6 12.3 2150 1)
18 700182-37-38-p1° 6.7 1%.0 4.0 14l 2368 4
19 700213-3r-08-B8 83.0 '1%3.0 44.8 14.3 1914 15
20 740939-38-1P-0P- 13- 10~ 8.6 1304 06 134 D
21 150736=-4B-12=DP- 18- 10~ 08.8 151 51,2 12,8 2338 ¢
22 752122-18-08-18-18-04 09.5  156.2 49,0 181 1676 22
3 750946-9%-30-10-15-08 100.2 1543  &44 13.8 2133 12
24 B-208 80.3  1%4.4 4.6 13.9 2031 13
25 PANT G-114 8.3 1543 4.3 1L.6 2193 ]

7.1 1544 464 13.6 2088

] 3 .33 1.70 4,06 0.98  2%.09
ov(1) &6 1.9 15.2 12,4 2103

b. Retained for testing in advanced yield trialse in 1983-84,

** significantly high yielding than Pant G-114 at IV level of probability.
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Table 16.15. Characteristics of entries is Advenced Yield Trisl-? of
vilt resistent lines st Risesr in 1982-83.

lstry 16X Wo./ Days to Days te Plast Weight Seed
Bo, Rane 501  watuwrity beight of 100 yield
flovering (em) seedo(g) (Rg/ha) Rask
1 740190-0=20-1P-20-1P-0P-3T-18 78.3  167.0 4.1 21.0 ., 1320 23
2 730039-1-0-1-1P-30-1P-3P-01-B0 08.0 168.7  %.4 22.9 1068 18
3 741533-50-30-3P-58 83.0 1684 A7) 203 1S D
4 741533-5P-4P-3P-B1 8.7 1679 58.9 22,3 2050 13
S 750047-1p=12-3P-30 P 9.0 166.] 5.4 12,8 2204 )
¢ 75026 6-6P-1P-3P~B2 8. 1684 0.8 1.2 186 17
? 74027 3-3-98-~17-30-0P-M0 8.0 166.5 839 17.9 1% 22
(] 740632-17-13-38-2P-3P-B2 b 85.0  165.1 52,2 13.9 2469 6
9 740540-218~1P-3P-3P- 08 847 1621 1.6 157 2199 10
10 740540-228~1P-3P-3P-BU b 88.0 145, $7.0 19.7 2960 2
11 740132-0-48~18-1P-50-R8 P 88.0  166.0 A48 12,6 2698 4
12 73010%14-2-2P-1P-20-30-38 80.0 J65.2  S0.6 19.6 190 1S
13 751679=-200-12-1P-31-28 99.7 1649 482 15,8 1974 14
14 75246 3-297-00-12-31-p2 ® 9.2 1667 540 142 15 3
15 152424-7P=12-30-1P-37-10 92.3 1653  %.7 2.8 1811 19
16 752426-70-12-30-20-31-08 97.3 1627 %5 .9 2061 12
1 741196-1P-1P-32-17-07-M 72,0 166.9  &.8 140 1948 16
18 741533-5P-30-20-12-31-M 87.) 1666 545 20.4 - 2100 1l
19 75041 9-SP-20-3P-1P-3T-08 89.3  168.1 533 183 1445 24
20 761707-30-31-80 75,0 1681 617 1.5 1793 20
2l 761139-30-27-08 93,0 166.4 48] 14,0 2282 8
22 761122-6P-31-88 5.3 165.2 8.6 19.9 1625 2
ba 761372-30-31-0 84.3  166.0  55.7 141 2298 7
24 76127 3-3P-31-38 1010 164,2 41,2 l4.é 2597 5
28 PANT G-1)4 9.0 166.9  50.0 12.2 307 1
Mean 8.8  166.6  52.8 17.4 2106
8L .46 0.9 3.27  0.86  257.5%
ov (1) &9 0.9 10.7 8.0 21.2

- T Y e W . S T W

'-""-"’"-"‘.||l'-ll‘-lll"'-"l"'.‘"'l -

b. Retained for testing in advanced yield trials in 1983-84.



ll gemeration

Sixty single crosses were advanced to F, gemerstion in the off-sessocn
oursery in 1982 (Table 16.16).

72 and more advanced geserations

In cooperation vith the pulse pathologista of GBPUALT at Pantnagar, we
planted 60 F:. and 49 F, populations involving botrytis gray mold
tolersnt parenta. This wmaterisl was also supplied to the breeder at
Rajendra Agricultural University at Dholi. Unfortumstely the disease
did not appear at Pantnagar. We will repest the screening process in
F, and F, generations 1n 1983-84.

s$TUNT

Bo vev crosses vere made for stunt resistance 1n 1982-83. Ve advanced
15 F, crosses (ROW 1981-82, Table 16.23). These were screened in the
®main season i1p etunt nursery at Hissar., We slso screened 155 F,, 90
F. and 15 F. progenies which were earlier selected for stunt
resistance (Table 16.3). A total 2)% single plants were selected 1n
the F. and 96 1o 7, to F. generations. lo addition we bulked 34 good
progenies in these gederations. After seslecting for seed
characteristics the best ones will be yield tested in 1983-84.

COMBINED RESISTANCE

We made 10 crosses to combine sscochyta blight and stunt resistance
(Table 16.1). lo addition 110 double crosses were made in 1982
off-season nursery to comhine high yleld, ascochyts blight and wilt
resistance,

Twenty s1X Davs Crosses sti:-mpted 1n of 1-seasop aursery in 1982
wiavolving wilt and ascochyts resistant parents were sdvanced.

Seventy one crosses .imvelving ascochyta and botrytis tolerasnt
parents and high ylelding strains were als. sdvanced to F; generation
ana the F. populstions grown 1u novmal fields were bulk harvested and
I3 single pod buiks were harvest~4,

Crosses involving fusarius wilt and dry root rot resistant
pasrents were also advanced to F. generation (Progress Report 15,
1981-82).
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Table 16.16 Parentages of F;'s of botrytis gresy mold
toleramt crosses growm ia off-seasos
pursery at Kashmir im 1982,

1CCX Ro. Female Nale
parent parent
810716 Pent G-114 P-9687
810717 GL-769 P~-9687
810718 pC-209 P-9687
810719/20a L-550 P~9687
810721/22a B 75-35 P-9687
810722 B 75-35 P-9687
810723 1CCC-4 P-9687
810724 I1CCC-32 P-9687
810725 1CCC-33 r-9687
810726 1CCC-34 P-9687
810727 Pant G-114 NEC-2451
810728 GL-769 WEC~2451
810729 B8G~209 NEC-2451
810730 L-550 AEC~2451
810731 R 75-35 REC-2451
810732 1CCC—4 NBC~-2451
810733 1CCC-32 NEC-2451
810734 1CCC-33 NBC-2451
810735 ICCC-34 NEC-2451
810736 Pant G-114 P-919
8107137 GL-769 P-919
810738 3G~-209 P-919
810739 L~-5%50 P-919
810740 B 75-35 P-919
810741 ICCC—4 P-919
810742 1CCC~-32 P-919
810743 I1CCC~-33 P-919
810744 ICCC-34 r-919
810745 Pant G~-l14 NBC-12)
810746 GL-769 MBEC-123
810747 »G~209 NBC-123
810748 L-550 WEC-123
810749 I1CCC—4 NEC-123
810750 1CCC~32 NEC-123
810751 1CCC-33 NEC-123
810752 JCCC-34 NEC-12)3
810753 BG-209 Ju-593
810754 1CCC—4 JHu-593
810755 BG~-209 JN-595
810756 ICCC—-4 P-479
810757 L-550 P-479
810758 P-479 BDN-9-3
810759 K-56567 Phule G~-5
810760 K-56567 2375
810761 K~-56567 1CCL-80074
810762 K-565%67 GG-588



countd....Table 16.16

ICCX Beo. Temale Male

pareat parest
810763 K-565%67 GL~769
810764 K~-565%67 R 7649
810765 K-563567 GL-920
810766 K-56567 3C-254
810767 P-9847 Phule G~3
810768 P-9847 2)7%
810769 P-9847 ICCL-80074
810720 P-9847 GG-588
810771 P-9847 CL-769
810772 P-9847 B 76-49
8107713 P-9847 GL-920
810774 P-9847 BG-25%4
810775 NEC-123 B 75-133%

Indicates reciprocal cross, also.



FROJECT 17 : BREKEDING FOR REDUCKD SWSCKPTIBILITY 10 NELIOTNLS

0B.IECTIV! To incorporate resistance to Jglipthis isto improved
sgronomic backgrouvnds of des: and kabuli type.

\wERwwuL1 108

Breeding for reduced eusceptidility to Beljothis comtimwed in
colisboration with the entomologists. We made furtber crosses to
recombine different sources of reduced susceptibility to Bgliothas .ae
desi, and kabul: types and tc incorporste wilt resistsnce. ¥,
populations and F progenies wvere grown at Hyderabad but progemies of
F, and more advanced generations were grown st Hyderabad (sbort
duration) or Hissar (long durstion). The genotype 3 sprsying trials
vere continued. For ease of reference reduced susceptibility to
Beliothis vill be described as "low borer® and the damage which 1
recorded as the percentage of pods bored by Heliothip (other borers
are very rare st ICRISAT Center) as “borer damage”.

HYBRIDIZATION

We repeated, the 6 x 6 diallel croess of short durstion desi cultivars
made in 1981-82 omitting IC-7394-18-2-1P-BP-EB, one of the low borer
parents (ROW 1981-82, Table 17.1). New diallel sets were made in the
des1 short duration (Table 17.)) and kabuli (Table 17.2) groups.

Table 17.]. Parents of 6 x 6 diallel of low borer desi short deration
cultivars mede 1n 1982-83.

Number Parentage/name Borer resction
1CCX-730094-18-2~]1P-BP-EB K-850 x N-59 Resistant
1CC~138])-EB P-1234-1 Resiastant
1CC-6663-E3 NEC-764 Resistant
1CCX-730041-12-1-B-ED H-208 x N-59 Resistant
I1CC-4918 Aoniger: Susceptible
1CCX~730266-3-4-1P-EB B-208 x RS-1] Susceptible

In addition, three low borer desi, lines were crossed on to
P~436~2 and WR-315 snd one kabul: line on to ICCL-81001 and -82001 to
incorporate vilt resistance (Table 17.3).
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Table 17.2. Pareats of $ 2 % diallel of low borer
kadbuli cultivare made in 1982-83.

FBumber Rame Borer reaction
1CC~-7510-KB 12-071-10025 Jam Resistant
ICC-10870-E3 JH=-2575% Resistant
ICC~-7559-E8 P-962% Resistant
1CC-10761-EB CR1C-15380 Resistant
1CC-88)5-EB NEC-2685 Susceptible

Table }]7.3. Crosses made to combibe borer and wilt
resiatance in 1982-83.

1CCX number Parentage

820689 ICC~1381~EB x P~436-2

820690 1CC-1381~-KkB x WR-11)

820691 ICCX~730008-8~-1-1P-BP-EB 3 P-436-2
820692 ICCX-730008-8-1-1P-BP~-LB x WR-315
820693 1CCX-730020-11-1~1H-B-EB x P-436-2
820694 1CCX-730020~11-1~1H~-B~EB x WR-11)
820695 ICCX-730244~17-2~2H~-EB x I1CCL-8100}
820696 ICCX-730264-17-2-28-EB x 1CCL-8200)

r X GENERATION
!1 diallel triale

The 15 F s and 6 parents of two 6 x 6 disllel sets of short (Table
17.4 and ROW 1981-B2, Table 17.1) and medium (Table 17.5 and ROW
1981-82, Table 17.2) duration desi parents, made 1in 1981-82 to combine
sources of borer resistance and to study its inheritance, were
evaluated 1in randomised olock trisls with three replicates in
unprotected conditions at Hyderabad.

Days to first flower and to msturity; plsot beight; the numbers
of primary and secondary branches and pods per plant; percentage of
pods damaged by borer; and seed yields per plant, were recorded on
five random plants per yplot. Plot wmeans were used for combining
ability analysis, accoraing to Griffing's (195 ) Method 2, Model 1.
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Teble 17.4. Parentage of 7,8 18 6 x 6 short durstion desi dasllel
trial for borer resistamce st Byderabsd ia 1982-83.
Pareats
1CCX number ~—~mmmrccccmemrrncrrn e r e -
Yemale Kele
810997 ICC~-506-LB 1CC~-10619-K8
810998 1CC-506-ED ICC-10667-~-K
810999 1CC~-506-L8 1CCX-730094-18-2~-1P-BP-K8 °
811000 ICC-506-E3 Anniger)
811001 1CC-506-EB 1CCX-730266-3-4-1P-K3
811002 1CC~10619-EB 1CC-10667-E8
811003 1CC~10619-EB 1CQX-~-730094-18~-2-1P~-BP-KB
811004 1ICC-10619-EB Anniger,
811005 ICC-10619-EB ICCX~-730266-3—4~1P-EB
811006 1CC-10667-EB ICCX-730094-18-2-1P-BP-KB
811007 ICC~-10667-EB Anniger:
811008 ICC-10667-EB ICX-730266-3~4-1P-K)
811009 1C~730094~18~2-1P-BP-EB  Anniger:
811010 1C~730094-18~2-1P-BP-EB 1CCX-730266-3~4-1P-1B
811011 Anniger: 1CCX-730266-3~4~1P-EB
Table 17.5. Parentages of F;8 1n 6 x 6 medium duration des: daisllel
trial tor borer resistance at Hyderabad in 1982-83. ‘
Parents
ICCX number ~~~=rmrrrrrrrrr e e, e e —————— ——
Female Male
811012 ICC~6661-EB 1CCX~730213-9-1-3H-BP-EB
811013 1CC-6663~EB ICC~-3137-EB
811014 1CC~6663-EB 1CCX~730020~11-1-1H~-B~-EB
811015 1CC~6663-EB 1CC~5003
811016 1CC~6663-ED ICCC-4
811017 1CCX~730213-9~-1-3H-BP-EB ICCC-3137-EB
811018 1CCX-7302)3-9-1~-3H~-BP-EB 1CCX-730020-11-1-1B-D-EB
811019 1CCX-730213-9-1-3B-BP-EB 1CC-5003
811020 1CCX~730213~9-1~38~-BP-EB ICCC~4
811021 1CC-3137-EB 1CQX~730020-11-1-18-D-E}
811022 1CC-3137-EB 1CC~-5003
811023 ICC~-3137-EB ICCC~4
811024 1CCX-730020-11-1~1E~-B-EB 1CC-5003
811025 1CCX~-730020-11~1~-1H-B-EB ICCC~4%
811026 1CC-5003 1CCC—6
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There vere significant differences amoug entries ia both trials
for all characters except primary and secomdary breaches per planmt in
the short durations trial snd primary branches per plant ia the wedium
durstion trial (Tables 17.6 and 17.7). 1lu the trisl of short duration
materials, 1CC-10667-ED aend the high borer checks {(Amnigeri and
ICCX-730266-3-4-1P-EB) produced fewer pods and less seed yield per
plast than the other paremts. The two susceptibles eaxhidbited greater
pod damage than the lov borer parents and, among the latter,
1CC-506-EB and -10619-EB had the least pod damage.

lo the trisl of medium duration materials the low borer paremts,
1CCX-730213-9~1-30-BP-EB and -730020-11-1-1B-D-EB, were significamtly
later flovering and maturing than the other parects and fell closer to
the lomg durstion category. 1CC-3137-EB,(susceptible to pod borer),
exhibited much greater pod damage thad the other pareats, which did
not differ significsntly from esch othber though ICCC~4 and 1CC-500)3
are not regarded a» resistent. 1CC-6663-EB and ~5003 were the
heaviest yielding parents and ICC-)i)J-EB produced the emsllest
yields.

In both trials the GCA vsrisnces for days to flowering and
maturity, percent borer damage and seed yrelds and the SCA variances
for days to flowering and maturity, plant height and pods per plant
vere si1gnificantly grester thao zero (Tables 17.8 end 17.9). The GCA
variances for pods per plant in the short duration group and plant
height and secondary branches in the medium duration trial snd 8CA
variances for secondary branches and seed yireld per plant and perceat
borer damage 1n the wedium duration trial were also significently
grester than zero. The preponderance of S8CA for borer damsage in the
medium duration group comflicts with other data and indicates that
nonadditive genetic variation may be important 1n some sources of
resistance.

ICC-506-EB and -10619-EB, among the short duratiom parents, and
1CCX-730020-11-1-1H-i-B-EB were good genersl combiners in respect of
reduced borer damage, the first two parents also combining well for
increased pdd number (Tsbles 17.10 and 17.11). Ansigeri and
1CCX-730266-3-4~1P-EB, (short duration) and 1CC~3137-28 (medium
duration) were poor in respect of both these charscters. In both
groups, there were psrents with good GCA for earliness or lateness and
1CC~5003 (medium durastion) expressed good GCA for seed yield.

SCA effects vere generally small and not sigonirficently different
from zero except for days to flowering and maturity and (in the short
duration group) pods per plant (Tables 17.12 and 17.13). 1Two
combinations, ICC-6663-EZB x ICCC~3137-EB aend 1CC-3137-EB x
1CCX-730020-11~1-1H-B~EP (medium duration), exhibited significant
negative SCA effects for borer dsmage and ICC-10667-EB x Anniger:
(short durstion) and ICC-3137-EB x ICCC-4 (medium duratiom), good 8CA
for seed yield.

In both trisls, there were significant positive correlations
among plant height and brancbes, pods and seed yield per plant (Table
17.14) and percent borer damsge was negatively correlated with days to
flowering and maturity. Other <correlations were emall or
inconsistent. In the short duration trisl, plents with least pod
borer damage produced most pods and seed yield and those which
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flowered snd matured later sore bramches. lo the medium duration
trial, esrlier flowering snd turing plents were tealler.

7, POPUIATIONS

We grev 110 7, populations st Hyderabed in usprotected conditions.
They included populatioms from: the 6xb sbort (Tadle 17.4) and mediua
(Table 17.5) duration des: disllels, the 7 s of which were also 1o thbe
diallel trials described in the previous sectioc (pages to ), snd
crosses of lov borer and sdapted lines (BOW 1981-82, Table 17.3) * made
in 1981-82; and the 6x6 des: disllel (ROW )98]1-82, Table 17.4), the
4xb kabuli diallel (ROW 1981-82, Table 17.9) and crosses of lov borer
and adapted desi and kabuli lines (ROW 1981-82, Table 17.13) made in
1980~81. The plot sizes ranged between 10 and 25 rows (200 and 500
plants) depending on seed quantities.

In one field, borer damage wvae small and ounly the better
appearing single plants were harvested. In the remaining populations,
single plants selected visually for low and bigh Dborer damage were
barvested and their seed yields and percent borer damage determined.

The percent borer damage of plants selected aos high borer wvas
significantly greater than that of plants selected as lov borer (Table
17.15), confirming the effectiveness of visual selection of single
plants 1in segregating populations. TFewer low borer plants were
selected ip kabuli combinations (ICCX-800751 to -80075; -800775 to
-800783) saemong crosses made in 1980-8] but othervise there wad no
clear relationsbip between the borer characteristics of the parents
and the F, populstions. Among the crosses made in 1981-82, which were
sovn in & separste field, there vas s significant negative correlation
between borer damage aud seed yield (r = -0.37, P 0.001) although no
such correlations were detectable 1n other materials. We selected 24}
lov borer and &0 high borer plants and 354 plants with good seed
yields for F, progeny tests in 1983-84.

F. populations were slso grown in protected conditions to compare
the t?tecto of insecticide ob selection for borer resistance but, as
in previous years, they suffered high mortality due to wilt and the
study was discontinued.

PROGENTY ROWS

This sesson F, and F, progepies vere grouped according to duration.
Short durstion progenies were grown at Hyderabad and long duration
progenies at Hissar. The progenies vere mainly from plants with lov
borer damage or good seed yields 1o unprotected conditions at
Hyderabad in 1981-82. Progenies of a few high borer plants vere also
included for comparison. The total oumbers sown are given in ROW
1981-82, Table 17.15. Each progeny comprised a single row and two
sets were sown vith Anniger1 and K-850 repeated every 20 progenies as
checks. MNo insecticide wvas applied.



39

Table 17.15. Means and standezd devistions for parcent Ddorer damage
and seed yields of plants viswally selected for low (LB)
and bigh (E3) borer dmmage ia F, populations for borer
Tesistance at Byderabad in 1982-8).

1 borer demage Seed yield/plant ()
Pope- -
lation LB ] ] Ly i3

Ko. Mean 8.D. Bo. MNean 8.0 Mean §.D. MNean 8.D.

800736 7 7.2 5.86 5 206 4,89 15.8 4.9 13.2 A.7B
800737 13 8.7 4.36 7 12427 1.8% 193 4N 1720 2.2)
800738 30 4.5 2.9 ) 18,3 3.51 18,5 1.62 17.8 B8.92
800739 10 7.2 499 1 19.8 - 15.0 6.39 1472 -
800740 13 3.3 3.1 4 20,6 6.5 16.9 6.28 16.5 b6.46
800741 14 10.5 4.73 4 24.6 6.89 18.9 7.61 1).5 2.0}
800742 19 6.3 434 5 17,3 5.20 17.5 71.5%) lb.A  2.25
800742 10 9.2 3.85 5 1%5.% 2.28 15.% 7.3% 16.9 7.&0
800744 25 5.7 4.05 6 20.8 8.5% 16.2 7.99 11.9 4.30
800745 34 4.5 3.09 & 15.2 3.5 20.8 9.4 21.7 9.20
800746 16 3.9 &4.4) ) 20.1 4A.86 16,9 7.19 30.7 12.65
800747 25 b6 3.5% 5 18.0 5.17 159 6.18 15.6 8.77
800748 12 3.6 3.85 4 17,8 3.86 16.5 5.69 19.4 8.38
800749 29 3.6 3.8% 11 17.9 14.79 18.7 8.23 15.1 9.16
800750 16 2.6 3.66 3 15.6 3.29 18.2 8.30 2l.}1 6.45
800751 17 7.0 4.83 7 19.0 S5.12 20.5 11.3) 14.5 5.60
800752 6 8.3 5.29 5 22.4 5.2) 14.2 5.40 21.8 11.8)
8007 54 7 8.3 3.12 )} 13.9 - 5.7 1.19 8.8 -
800755 S 11.9 2.49 6 24,0 4.06 1B.9 10.73 14.6 4.8]
800756 5 7.4 4.81 & 32.3 35.39 9.1 3.02 l0.8 2.68
800757 26 8.8 4.71 10 21.4 3.%2 20.0 9.86 20.7 6.4l
800758 10 3.3 3.99 6 13.9 3.19 13.1 4.82 13.0 1.99
800759 & 9.4 4,71 2 22.7 8.8 le4.s B.19 33.1 1.2
800760 20 3.4 4,09 3 28.6 15.34 14.9 444 11.6 B.4)
800761 12 7.4 5.77 3 20.4 1.10 11.8 3.4 10.0 4.5
800762 19 5.3 4.65 4 21.8 31.40 11.7 3.1 6.6 2.9
800763 27 3.0 3.33 8 17.6 5.82 15.0 5.10 17.7 7.25
800764 13 7.4 3.22 5% 20.3 5.00 21.1 7.91 18.9 5.08
800765 15 8.5 4.98 1) 2.5 6.98 20.4 7.28 18.0 7.2
800766 9 10.5 4.25 6 21.8 4.69 13.1 12.82 22.0 4.8
800767 40 4. 1.40 7 19,5 5.15 18.0 6.30 13.7 6.46
800768 31 5.2 4.28 7 29.9 9.49 14.6 6.10 12.6 4.1)
800769 16 8.9 4.27 5 21.7 1.6 24.2 9.80 16.4 6.2]
800770 3 4.2 5.69 1 13.0 - 66 7.57 294 -~
800771 5 7.3 6.5 1 19.4 - 15.8 4.41 12.2 -~
800772 3 4.5 0.76 1 14.8 - 19.6 16,592 24.5 -~
800773 16 9.8 6.4 6 22.8 2,95 2.2 1487 134 4.27
800774 17 11.2 6.00 5 29.9 10.58 21.2 12.84 17.4 B8.94
800775 2 11.6 2.0 2 28.) 0.35 37.3 0.99 20.7 1.98
800776 3 11.] 6.86 3 22,0 1.13 17.6 12.33 149 3.77
800777 7 3.0 4.23 3 25.6 4.70 16.7 8.94 15.2 5.12
800778 14 11.3 5.92 10 24.4 5.80 18.0 12.76 24.0 6.33



Table 17.15...Contd,

T borer damege Seod yield/plaat 1)
Popu~ -
lation L3 i L) [

Ko. Mesn $.D. No. MNean S8.D. Neas 8.D. Neaa 8.D.

800779 5 5.0 3.40 3 25.7 9.80 20.9 12.21 18.7 8.34
800780 S 8.8 3.49 2 2.4 12.52 15.4 9.30 22.0 15.06
800781 4 7.2 4.49 3 18.1 5.69 6.8 23.85 27.8 12.8%
800783 8 10.5 4.96 3 2.4 3.23 16.512.14 21.3 15.23
811052 17 4.7 3.42 3 15.0 2.21 30.9 10.43 21.9 6.62
811053 19 4.6 2.0 2 18.5 5.66 4.8 17.19 47.5 42.4)
8110% 12 3.9 2.21 S5 27.3 17.88 S6.4 20.7& 19.9 10.44
B110%5 22 3.4 2.65 2 43.5 13.72 47.216.66 1.9 2.9
811056 9 6.4 3.88 1 22.2 - 62.3 28.20 18.8 -
811057 21 3.0 1.92 3 7.7 0.5 4.9 20.17 S3.2 28.07
811058 3 1.6 1.07 2 14.% 7.57 69.2 10.82 32.5 27.22
811059 18 2.0 1.99 I 35.8 - 49.0 16.73 9.3 -
811060 4 4.0 1.70 3 15.2 - 78.3 25.00 15.1 -
811061 & 3.8 0.71 2 7.9 1.91 67.820.48 42.5 3.7%

The progenies wvere visuslly rated for pod borer damage in ‘the
vegetative and reproductive stages. In ¥, and F,  progenies at
Byderabad and F and F, at Bisssr, five random plants were Barvested
fr 100 rows 1n each set to compare their pod damage and seed yields
vith those of the corresponding plants and progenies in earlier
generations

At Hyderabad, for borer damage, the correlations Dbetween
successive generations apd betwveen the two plantings of the same
generations vere positive and frequently significantly greater tham
zero, but were always small (Table 17.16). The poor correlatiemss are
partly attributable to segregation within progenies ia early
generations and to the restricted variability caused by the selecties
of wainly low borer progenies. They also arise from the escape of
susceptible lines ip early gemerations as many lines derived frem low
borer plants subsequently shoved high borer dsmage. Howvever, they
aleo reflect the generally poor heritability and unreliability of
selection for the character. Thus, the proportion of plamts with
borer damage less than 101 in the F, generstion (402) was little
different from that in the F. (351).

This variability was also reflected in large varistions withia
the two control cultivars. We determined the percent borer damage of
tvo random plants from each of the control rows in the second sowing
of the F, progenies. Percent borer damage ranged from 0 to 50.71 ia
Annigeri and 0 to 60.6% in K-850.
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Table 17.16. Correlstions Ddetwees generstions for percest borer
damage - F, to I, generations for borer resistance at

lyderadad.
" '5 '5(1’)
Ceneration (1982-8))  —weecomeeean. - ———- S—
Planting 1 1 1(97) 11 1 11
Generataone(1990-82)
’. 0.28 041 0.3 0.13 - -
r, - - 0.32  0.)6 -0.50 -0.10
F. - - - - 0.32 0.4l
0.37(81) 0.31

d.f. 98 except where indicated in parentheses.

Similar varisbility occurred among F, progenies. Only thirteen
vith eufficiently early msturity were sowvn and percent borer damsge
vas sgain determined on five randos plants from esch plot. Sixty five
percent of plants hsd borer damage less than 101 indicating some
advance over the F generation. All but one progeny were from low
borer plants in the F,, F, and I generstions yet more than 201 borer
demage vas recorded for one progeny in both plsntings and s second, in
one planting ouoly, again baghlighting the difficulties of selection
for borer resistance.

. We visually selected low borer plante in F , F and F, progenies
snd those with lov or bigh borer damage or good seed yields from these
and the randomly selected plants were advanced for a further
generation. Their oumbers are shown in Teble 17.17.

We also selected 21 short and 12 medium duration low borer F, snd
¥, progenies for evaluation by the entomologists in replicated trisls

5 ,
to assess the progress made in breeding for borer resistance.

Since the borer resistapt lines identified by the entomologiste
bave proved to be bighly susceptible to fussrium wilt, the F_and l;
progenies selected for lov borer damage or good seed yield were also
screened in the wilt-sick plot. Most of them wilted quickly and
totally but ve vere sble to select 20 progenies and 93 single plants
vhich survived, for further evalustion for borer resistance. All 7,
and P, single plants selected for low borer damage or good seed yield
in 1982-83 will be screeped in the wilt-sick plot in 1983-84 to
identify further sources of combined resistance.
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Table 17.17. The swmbers of single plants selected for low or
bigh damage or good seed yields in waprotected
conditions et Byderadad ia 1982-8).

Rssson for selection
Generstion - ~=~=--  Unclassi- Total
Low Bagh Good 1fi1ed
borer borer yield

Fy 195 28 85 85 3N
F. 258 b1 ] 160 8 465
F 40 1 18 0 59

At Bissar, ve evaluated long duration F, and F, progenies of
single plants selected for their borer damage characteristics in
uvaprotected conditions st Bydersbad in 1981-82. For borer damage, as
st Hyderasbad, there were small but significant positive correlations
between the two plantings of the same generations (r=0.27 end 0.32,
P 0.01), but none of the correlations with earlier generstions (grown
st Hydersbad) were significantly greater thas zero. This 1is not
unexpected since, in addition to the factors disturbing oeuch
correlations at Hydersbed, the phevology of the crop and the nature
and timing of borer attack st Hissar are very different and resistance
is probably controlled by quite different wechanisms. The
observations do, however, emphasise the importance of seleeting for
resistance to borer asttack in appropriste conditions. Aleo, as st
Hyderadbad, ve found large variastione in borer damage among the control
cultivars ranging from 0 to 57.72 in Annigeri and 0 to 46.11 in K-850.

Table 17.18. The number of sipngle plants selected for low
or high dsmage or good yield in unprotected
conditions at Hissar, 1982-83.

Reason for eelection

Generation —==——recemrcrsccsceccmcccnca———— -  Total
Lov borer High borer Good yield

F, 251 30 154 435
F 199 30 158 387

We selected lov or bigh borer or good seed yielding plante from
these and other plants selected visuaslly for lov borer damage for
progeny rows at Hissar in 1983-84. Their numbers are shown in Table

17.18.
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LOW BORER V8 BREXDERS' LINES

The three trials of obort, wmedium (Nyderabad) and long (Missar)
duration desi cultivars selected and unselected for borer resistance
vere repeated under protected and unprotected conditions to assees the
importence of the intersctions Dbetwveen genotypes and insecticides.
The entries, desigh and dats recorded vere the same a8 for 198081 and
1981-82 (ROW 1980-81, P.249-25]1 and 1981-82, p.42-43),

At Uyderabsd, although differences wvere small and the dats
extemely varisble, pod borer demage vas si1gnificently greater in the
upprotected than in the protected trials (Jables 17.19 and 17.20).
Days to flowering and maturity were longer in the unprotected than the
protected trial, probably arising from greater vegetative damage f{rom
Heliothas. There were significant differences among entries in days
to flowering and to msturity and in seed s130. Ilo the medium duration
trial, entries differed in borer damage but the differences wvere not
consistent with known borer resistance characteristics. There were
aleo differences among entries in the medium duration group for seed
yield. For days to flovering snd maturity there were aignificant
interactions betwveen 1nsecticide and entries but for other characters
interactions vere not significant. However, projected comparisons
were vitisted because of the low levels of borer damage in the
unprotected trials.

At Hissar, 1in the long durstion group, borer damage was
significantly more 1o the unprotected (20.72) than in the protected
(8.02) trial and seed yirelds significantly less (Table 17.21). There
vere no significant differences among entries 1n borer damage nor seed
yield and the interactions between 1nsecticides and entries were also
non~-significant.
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Table 17.21. Charscteristices of estries ia long derstion trisls of
Bsligthip resistant and Dreeders’ lines at Risser ia

1982-83.
Unprotected Protected
Percemt Seed Days to Percent Seed
borer yield 502 borer viald

demage (kg/ha) flowering damage (kg/ba)

Belicthis xseistant linss

1CC-3474 28.5 2028 92.2 1.5 2359
1CCX-730179-9 2.8 1859 107.3 11.5 2549
1CCX-730020~11 14 .6 1916 94 .9 4.7 289
1CCX-730001~9 18.1 2173 106.2 5.0 2173
Breeders’ lines

1CCX-730075-15- 15.6 2183 80.6 7.6 2126
1¢CC-2 26 .0 1936 103.9 12.8 2841
1CCC-10 18.4 2199 99.9 0.2 2434
1cCC-18 19.1 1897 76.2 13.9 2286
Sheck

G-130 22.4 2009 91.1 9.2 2555
Mean 20.7 2022 9% .7 8.0 2479
5K ¢+ 4.80 168.9 0.80 1.32 199.4

] /4 46 .4 16.7 1.7 nag 16.1
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