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HIGHLIGHTS

A proposal for the release of ICPL 270 (a vilt resistant line) for
region I of Karnataka State has been submitted by the Senior Sclentist
(Pulses), ARS, Gulbarga, Karnataka, India.

Seven disease resistant and high yielding lines (ICPL 227, ICPL 8357,
ICPL 8506}, ICPL 85066, ICPL 87119, ICPL 88046 and ICPL 88047) vere in
different stages of testing in the All India Coordinated Pulses
Improvement Project trisls. In the south zone ICPL 87119, ICPL 85066
and ICPL B5063 occupied first three ranks in 1988-B9 season.

One of the BDN 1 backcross progenies (BDN1 BC3-P2-2-5S6-53-SB-B) bred
for SM resistance produced significantly higher grain yleld (2.70 t/ha)
as compared to the recurrent parent, BDN 1 (2.04 t/hs).

1CPL 8B045, a vilt resistant line developed through irradiation of LRG
3O produced similar yield as control variety C 11.

In a medium-duration hybrids trial, all hybrids yielded more than
control variety C 11. Eleven hybrids wvere significantly higher
yielding than C 11 and thiee hybrids produced more than &4 t/ha grain
yield.

One Belicoverpa tolerant line (ICPX 820042-E17-E5-EB) wvas the highest
yielaing entry in PIRYT (Pigeonpea Insect Resistant Lines Yield Test).
1t yielded 1.31 t/ha as compared to 1.09 t/ha for Helicoverpa control,
ICPL 332, 1.22 t/ha tor C 1! and 0.9: t/ha tor BDN | control unde:
pesticide-fre¢ conditions. The percent bo:er damaged pods in this line
vas 1B.5X as compared to 23.42 in resistant control, 31.7% in C 11 and
47.8% in BDN 1 control.
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P-103(85)IC: Development of wmedium-duration cultivars and superior
breeding lines for grain production

A. OBJECTIVES

(a) To develop high yielding -odiu--dura}ion cultivars vith resistance to
yield constraints such as diseases and insect-pests and of acceptable grain
quality that are adapted to pure and companion cropping vith various other

crops.

(b) To contribute breeding lines and populations to pigeonpea breeders

throughout the semi-arid tropics.

B. IDENTIFICATION AND INVESTIGATION OF PARENTS

(i) Parents used in crosses: In 1987 three vilt resistant (ICP 8863, ICP
9174 and ICP 9145) and three vilt-susceptible parents (ICP 2376, ICP 6997
and LRG 30) vere used in crosses to study the inheritance of resistance to
Fusarium vilt. Tvo another vilt resistant parents (ICPL 335 and ICPL 9145)

and tvo Helicoverpa tolerant parents (ICPL 87088 and ICPL 87089) vere also

selected. In addition one MS vwilt resistant line (ICP 3783 ms « ms JA 273)

and 15 vilt resistant lines vere selected for making hybrids.

During 1988 ICPL 270 and C 11 vere identified for making crosses with
four Kenyan lines (60/8, NPP 270, 623/11 and 11RA).



C. CROSSES MADE AND F1°'S GROVN

To study the inheritance of resistance to Pusarium vilt 13 crosses in
diallel fashion vere made in 1987. In sddition four crosses betveen vilt

resistant and tvo Helicoverpa tolerant lines vere also made (Table 1). To

develop wilt resistant high yielding hybrids in medium-duration, one vilt
resistant medium-duration ms line ICP 3783 wvas crossed vith 5 vilt
resistant high yielding lines (Table 2). Por the vilt inheritance study

backcrosses to both the parents vere made in 1988 (Table 13).

Fil's Grovn: Pour single cross Fl’s (ICPX 860112 to 860115) involving vilt,
SM and Phytophthota (P33 1isolate) blight resistant parents and three BCl
Fl's for roguing out the selfes and for further advance vere sovn in 1987
rainy season. In 1988 rainy season 15 crosses made for vilt inheritance

study vere grovn tor making backcrosses and for producing F2 seed.

D. BREEDING POPULATIONS

(i) Three-Vay Cross F2 Populations:

In 1987 a total of 11 TCF2 popplations each in 4 m long 50 rovs
accommodating nearly 1000 plants per population vere grown. These
populations vere observed for morphological and yield attributes. In five
populations (ICPX 850093, -850100, -850102, -850103 and ICPX 850118) wve
could not observe enough variability for different agronomically desirable
attributes. Hence single plant selection wvas not practiced and these
populations vere rejected. Another six populations (Table &) wvere found
promising and 25 plants from euch population vere selected for growving

single plant progenies in vilt and SN nursery during 1988.



Table 1. List of Crosses msade during 1987 rainy season
at ICRISAT Center, Patancheru.

- GG G G AL L G A D S A G WAL S S W G TR TR S S G WS AER AR G . A G I MU R W MR N S W W M M e SRS GER AN GO W SED WEA GED G W W R YU

S.No. Cross No. Parentage No.of

- - - A G0 W G W e . N e G W W G G W I IR G W WS W S A W G e NN R G W W GRE GR UE W W A

A. Vilt Inheritance:

1 870107 ICP 8863 X ICP 9174 164
2 870108 ICP 8863 X ICP 9145 106
3 870109 ICP 8863 X ICP 21376 93
4 870110 ICP 88613 X I1LCP 6997 105
5 870111 ICP 8863 X LRG 30 300
6 870112 ICP 9174 X ICP 9145 155
7 870111 ICP 9174 X ICP 2376 211
8 870114 ICP 9174 X ICP 6997 134
9 870115 ICP 9174 X LRG 30 129
10 870116 ICP 9145 X ICP 2376 13%
11 870117 ICP 9145 X ICP 6997 165
12 870118 ICP 9145 X LRG 30 265
13 870119 ICP 2376 X 1ICP 6997 129
14 870120 ICP 2376 X LRG 30 167
15 ) 870121 ICP 6997 X LRG 30 65
B. Insect resistance:
16 870122 ICPL 335 X ICPL 87088 180
17 870123 ICPL 335 X ICPL 87089 195
18 870124 ICP 9145 X ICPL 87088 193
19 870125 ICP 9145 X ICPL 87089 155

- - e av We AP w B R W e e e e W W e e e e e e A OB A G Cm e N M e R R W W S T AW W W U G IR G R S G AR



Table 2. List of medium duration hybrids made during 1987
rainy season at ICRISAT Center, Patancheru.

W G G W e O AR S G G T W N SN A S G A W Y S A - O P v W S GBS S e G e G R e e G SR D A R NI GOV S GO A SO T e . me -

S.No. Source Hybrid Parentage No.of.
Plot & No. Seeds
1 4101 IPB 477 JICP 3783 MS line X ICPL 270 337

(MS JA275)

2 4102 IPH 478 . X ICPL 335 456
3 4103 IPH 479 " X ICPL 227 las
A 4104 IPH 480 " X ICPL 8357 375
S 4105 IPH 481 - X ICPL 85066 468
6 4106 IPH 482 " X ICPL 84008 370
7 4106 IPH 483 " X ICPL 8156 39?7
8 4107 IPH 484 " X ICPL 8863 560
9 «107 IPH 485 " X ICPL 81363 3%7
10 4107 IPH 486 . X ICPL 8162 340
11 4107 IPH 487 " X ICPL 87119 380
12 4108 IPH 488 " X ICPL 87121 335
13 4108 IPH 489 " X ICPL B6034 285
14 4108 IPH 490 " X ICPL 85067 477
1% 4108 IPH 491 " X ICPL 85069 384

R T . T R e e s e e e e e e e R e e e A M we B e e e BRI e b e e S B v e S e e e A e



Table 3. List of back crogses made during 1988 rainy season at ICRISAT
Center, Patancheru.

S.No. Cross Cross No.of
No Seeds
1 880156 (ICP 8863 X ICP 9174) X ICP 8863 104
2 880157 " X ICP 9174 181
3 880158 (ICP 8863 X ICP 9145) X ICP 8863 124
'y 880159 " ICP 9145 1%9
5 880160 (ICP 8863 X ICP 2376)*X ICP 8863 79
6 880161 . ICP 2376 209
7 880162 (ICP 8863 X ICP 6997) X ICP 8863 66
8 880163 " X ICP 6997 17
9 880164 (ICP 8863 X LRG 30) X ICP BB63 56
10 880165 . LRG 130 108
11 880166 (ICP 9174 X ICP 9145) X ICP 9174 274
12 880167 o X ICP 9145 400
13 880168 (ICP 9174 X ICP 2376) X ICP 9174 127
14 880169 " X ICP 2376 134
15 880170 (ICP 9174 X ICP 6997) X ICP 9174 229
16 880171 h X ICP 6997 52
17 880172 (ICP 9174 X LRG 30) X ICP 9174 280
18 880171 w X LRG 30 108
19 BB0174 (ICP 9145 X ICP 2376) X ICP 9145 203
20 880175 " X ICP 2376 130
21 B80176 (ICP 9145 X ICP 6997) X ICP 9145 220
22 880177 " X ICP 6997 99
23 880178 (ICP 9145 X LRG 30) X ICP 9145 161
24 880179 " X LRG 30 49
25 880180 (ICP 2376 X ICP 6997) X ICP 2376 95
26 880181 " X ICP 6997 43
27 880182 (ICP 2376 X LRG 30) i ICP 2376 &4
28 880183 " X LRG 30 40
29 880184 (ICP 6997 X LRG 30) X ICP 6997 108
30 880185 " X LRG 30 110
31 880186 (ICPL 335 X ICPL 87088) X ICPL 87088 156
32 880187 (ICPL 335 X ICPL 87089) X ICPL 87089 68
33 880188 (ICP 9143 X ICPL 87088) X ICPL 87088 194
34 880189 (ICP 9145 X ICPL 87089) X ICPL 87089 - 40
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Table 4. List of selected TCF2's & F2 Populations sdvanced during 1987
rainy season.

S.No. Source Cross. Parentage Gen No.of
Plot No. Select-

No. fons

made

A e e M W TR WS s e A B N M e e W W e A AR A A D D W D S AOEE R B G S D G A0 R A G G e W S e R A A A e T S N TR O A M S e

1 2577 850121 (ICPL 8363 X ICPL 270) X ICPL 343 TCF2 . 25
2 2578 830123 (ICPL 8350 X ICPL 270) X ICP 8102-5-El . 25
3 2579 850129 (ICPL 343 X ICPL 270) X T-15-15 " 25
4 2580 850132 (ICPL 343 X ICPL 270) X ICP 7774 " 25
b 2581 850133 (ICPL 332 X ICPL 270) X ICPL 227 " 25
6 2582 850134 (ICPLB4060 X ICPL 270) X ICPL 227 - 25
? 2583 850071  1CP 8863 X T-153-13 P2 25
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(11) F2 Populations

One F2 population of & single cross betveen vilt resistant genotype
ICP 8863 and T-15-13, a vhite seeded cultivar of Gujarat State vas grown.
Our objective in this population vas to select vhite seeded vilt resistant
plants. Ve selected 25 vhite-seeded plants in this F2 population. These
25 selections vere sovn in 2-rov plots in vilt sick nursery in 1988 rainy
season. Of these 25 progenies, 16 had cream/vhite seed color and had vilt
incidence upto 20X (Table 4). Ve plan to grov them {in wilt-sick nursery

for further monitoring and vill evaluate for yield in 1989 rainy season.

(iii) Yield Potential of Populations

Three open-pollinated population mixtures one each from Parasia Block,
Sausar Block, and Amarvaeda Block of Chhindvada District of N.P., one
population knovn as ‘Konda Kandi’ collected from a tribal area in A.P., tvo
germplasm accessions (ICP 10012 and ICP 10420) identified as high yielding
in 1986 and tvo F2 populations (ICPX 840152 and ICPX 840160) found superior
in 1986 in both rainy and postrainy seasons vere also evaluated for their
yield potential. Each population wvas planted in 4 = long 100 rovs.
Populations from Parasia and Amarvada Blocks were of long-duration and
appeared like pure varieties hence were not selected. The yield wvas
recorded in three replications with plot size of 10 x 3.6 m in each
population. The yield of populations vas compared vith control variety Cll
(Table 5). Populations were lov yielders, hence vere not growvn in 1988

rainy season for single plant selection.
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Table 5. Performance of mass selecied populations grovn during
1987 rainy season.

S.No. Source Pedigree Parentage Yield
Plot No. Kg/ha

1 2584 ICPX 840162 P2 ICPL 227 X ICPL 335 1425

2 2585 1CPX 840160 F2 ICPL 227 X ICPL 8341 1575

3 2586 ICP 10012 - 157%

4 2587 ICP 10420 - 1150

S 2589 Coll.from Sausar Block - 77%

6 2591 Konda Kandi - 400

7 E#2304 C 11 (Control) - 1880

Pk T I R I . . IR R L L L L L L L N T T e e
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(iv) Composite Populations:

Ve had advanced six male sterile composite populations upto 1986. But
due to constraints on resources and manpover, all the populations vere kept

in cold store for future use. Rovever, in 1988 ICPP-2 (Helicoverpa

tolerant population) vas reconstituted. For the second cycle of random

mating eight Helicoverpa tolerant parents (ICPL 87088, -87089, -332,

-84060, -187-1, -269, ICP 909-E3(x) and PPR 45-2) vere selected. Bgual
quantity seed of these parents was bulked and wvas planted at every fourth
plot as pollinator row. At flovering, male sterile plants from the ICPP2

composite population vere identified and seed from about 200 Helicoverpa

tolerant plants wvas collected to reconstitute the population for further

advance in 1989 rainy season.

E. BREEDING FOR DISEASE RESISTANCE

a) Wilre:

The breeding material was screened in the wilt sick nursery. The wilt
susceptible control, ICP 2376 was sown throughout the field after tvo test
rows b monitor the disease spread in the nursery. The materials screened

in the nursery were:



1987:

(1) LRG 30 BC2F2 Generation

The LRG 30, a vilt susceptible variety vas crossed vith ICP 8863 in
1984. The BCl F2 wvas sovn in wvilt nursery and three plants froa tvo
resistant progenies vere identified for making second backcross vith LRG
30. Three BC2 F2 pupulations vere grovn in 1987 to select LRG 30 type wvilt
resistant plants. The vilt incidence in populations ranged from 84X to
90X. The resistant piants had very poor grovth and did not appesr
promising for single plant selection. Hence no selection vas made in these

populations.

(ii) F3 Generation

Vhite-sveded 75 single plant progenies from F2 betveen ICP 8863 and T
15-15 were sown in 1988 in vilt nursery. Vilt incidence in 16 progenies
ranged from O to 16X (Table 6). Eleven progenies had less than 10X and 5
had upto 162 wilt incidence. Thegse progenies will be tested for yield in

1989 rainy season and will be monitored for wvilt reaction in the nursery.

(i111) F5 Generation

A total ot 150 single plant selections made in 1986 from populations
advanced through Single Pod Descent method and from other populations vere
screened in 2 rov plots in wilt nurrery. Eighteen progenies vith less than
102 wvilt incidence vere selected (Table 7). In 1988 selected progenies
vere yield tested in Vilt Resistant Advanced Lines Yield Test (88P25). The

results are reported in Table 44.
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Table 6. List of selected F3 Progenies screened in Vilt Nursery
during 1968 rainy season.

5.No. Source Pedigree Parentage X
Plot ¢ (ICPX) Vile

1 180 850071-1-VDB ICP 8863 X T-15-15 14

2 181 ~-2-VB » 13

3 183 -4-VD . )

4 184 -5-VB . 19

5 185 -6-VB . 8

6 186 -7-VB " ?

7 187 ~-8-WB " 7

8 188 -9-vB " 2

9 189 -10-vB » 16

10 190 -11-VB " 16
11 191 -12-VB - 4
12 192 -13-VB " 3
13 196 -17-VB » 5
14 197 -18-VB " 5
15 198 -19-VB " 17
16 199 -20-VB . 13
17 200 -21-VB » 16
18 202 ~-23-VB " 9
19 204 -25-VB . 3



16

Table 7. List of selected F5 progenies screened in Vilt Nursery
during 1987 K at ICRISAT Center, Patancheru.

Gy T W A o - D N .~ . - o - GV e S W - -

S.No. Source Pedigree Parentage X wilt
Plot No.
1 61 ICPX 810190FP4B-V3 C 11 X ICPL 270 6
2 81 ICPX 810201F4B-V7 C 11 X AVR 74/15 9
3 95 ICPX 810202F4B-V1 C 11 X Bandapalers Coll. 4
b 101 ICPX 810202P4B-V7 10
5 106 ICPX 810202P4B-V12 9
6 109 ICPX 810202F4B-V15 0
7 120 ICPX B10203F4B-Vé6 C 11 X ICP 8863 8
8 121 ICPX B10203F4&B-V? 5
9 128 ICPX 810203F4B-V14 3
10 132 ICPX 810203F4B-V18 8
11 133 ICPX 810203F4B-V19 9
12 139 ICPX 810204F4B-V5 BDN 1 X AVR74/15 9
13 149 ICPX 810204F4B-V15 9
14 150 ICPX B810205F4B-V1 BDN 1 X Bandapalera Coll. 5
15 166 JCPX 810195F4B-WY LRG 30 X ICPL 295 4
16 169 ICPX B10195F4B-V8 2
1?7 172 ICPX B10195F4B-V1] 3
18 204 ICPX B20193F4B-VW7 ICPL 228 X ICPL 335 7

v ae s w4 e A W e e e m e n e e m Ge G e s e e e e e e R MA e e B M M e G S R R R T R U T R AW U D - ML A G S AT - da -
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(iv) Irradiation of ICP 8863

In certain Indian states vhite seeded genotypes are used as dual
purpose (vegetable and dhal) and vilt 1s a serious problem. Vhite/cream
color vilt resistant genotypes are in great demand in those states. ICP
8863, a vilt resistant high yielding but browvn seed color genotype ves
selected for irradiation wvith the hope, of getting vhite/cream color
mutants. The dry seeds of this genotype vere irradiated vith 5, 10, 15, 20
and 25 kR doses and wvere sovn vith untreated control in 1988. All the Nl

seeds vere collected for groving M2 population in 1989 rainy season.

(v) Monitoring and Maintenance of lines

Four wilt resistant lines (ICPL B357, ICPL B5066, ICPL 84008, and ICPL
227) and 12 LRG 30 M4 progenies wvere grown in 1987 in vilt sick nursery for
monitoring. The seed from resistant plants vas bulked for further use. In
1988 some 150 advanced lines wvere scresned in the nursery. The wilt

incidence is reported in Table B.



Table 8. List of station trial entiries monitored in vilt nursery
at ICRISAT Center during 1988 rainy season.

A N W e D G T G O T I W A e e S S S O S T O S O S G G G A W S M s e A N T G GO0 G G e B W A W SNy G B - -

S.No. Pedigree X vilt Mean Resarks
R-1 R-1I1

1 I1CPL 87088 91.0 86.0 89.0 MPAY
2 ICPL 88041 90.0 70.0 80.0 .

3 ICPL 88042 95.0 79.0 87.0 .

4 ICPL B8B043 1.3 0.0 0.7 ”

5 ICPL 88044 1.7 3.3 3.0 -

6 ICPL 88045 2.6 2.7 3.0 "

7 ICPL 88046 4.2 4.0 4.0 .

8 ICPL 88047 1.4 0.0 0.7 "

9 1CPL BBO48 29.0 15.0 22.0 "
10 ICPL 88049 4.7 132.0 18.0 .
11 BDN 1 35.0 78.0 57.0 "
12 C 1! 82.0 3.0 58.0 "
13 ICPX B800324-E31-E)-EB-EB-EB-EB 6.5 69.0 38.0 PIRYT
14 ICPX B20042-E17-ES-EB-EB 100.0 96.0 98.0 "
15 ICPX 820052-E1-E1-EB-EB 91.0 B88.0 %0.0 "
16 ICPX B820045-E20-E]1-EB-EB 97.0 97.0 97.0 "
17 ICPX 820051-ES5-E3-EB-EB 93.0 87.0 90.0 "
18 ICPX 820041-E3-E4-EB-EB 98.0 93.0 96.0 "
19 ICPX 820045-E10-E3-E4-EB-EB 100.0 100.0 100.0 "
20 ICPX 820050-E12-E2-EB-EB 93.0 100.0 97.0 "
21 ICPX 820041-E2-E4-EB-EB 7.0 98.0 98.0 "
22 ICPX 820045-E6-E)-EB-EB 56.0 77.0 67.0 "
23 ICPX 820042-E5-E1-EB-EB 96.0 100.0 98.0 "
24 ICPX 820046-E1-E7-EB-EB 95.0 86.0 91.0 "
25 ICPX B820046-E2-E3-EB-EB 97.0 B.0 89.0 "
26 BDN 1 9.0 60.0 35.0 "
27 c1 76.0 58.0 67.0 "
28 ICPL 332 76.0 95.0 86.0 "
29 823/11 95.0 91.0 93.0 Kenyan lines
30 ICP 80006 88.0 59.0 74.0 "
31 Early Selection 92.0 86.0 89.0 "
32 Madium Selection-1 80.0 100.0 90.0 "
33 Germplasm Selection 80.0 90.0 85.0 "
34 NPP 670 95.0 71.0 83.0 "
35 Kambi-Ya-Mave. Sel 100.0 78.0 89.0 "
36 Medium Selection-2 77.0  61.0 69.0 "
» KATPP-E-31/4 65.0 79.0 72.0 "
38 60/8 93.0  89.0 91.0 "
39 KATPP-777 73.0  50.0 62.0 "
40  KATPP-69/6 68.0  34.0 51.0 “
A\ KATPP-878 96.0 88.0 92.0 "
Al RATPP-11 RA 9%.0 86.0 92.0 "
43 KATPP-81/3/3 49.0  50.0 50.0 "
44 c1 31.0 41.0 36.0 "
45 ICPX 820169-B-S1-SVB+*-SVB .00 5.0 3.0 VSMALT
46  ICPX B20169-B-Sé-SVB*-SVB 0.0 0.0 0.0 "



ICPX 820169-8-55-SVB*-SVB
ICPX 820169-B-S19-SVB*.SVB
ICPX 820169-B-521-SVB*.SU}
ICPX 820181-D-52-SVbe.SUD
ICPX 820181-B-53-SVD*-SVB
ICPX 820181-B-56-SVBa.SVB
ICPX 820181-B-57-SVB*-SVB
ICPX 820181-B-58-SVUB+.SUB
ICPX 820181-B-S14-SUB+.SVB
ICPX 820181-B-S15-SVB*-SVD
ICPX 820181-B-S19-SUB+-SVB
ICPX 820181-B-5S23-SVB-SVD
ICPX 820182-B-S2-SVB+.SVB
ICPX 820184-B-S1-SVB+-SVB
ICPX 820195-B-59-SVB+-SUB
ICPX 820369-SB-S1-SVBw-SVB
ICPX 820369-5B-52-SVB*-SVB
ICPX 820372-SB-S1-SVB*-SVB
ICPX 820372-SB-52-SVUB*-SVB
ICPX 820372-SB-S3-SUB*-SUB
ICPX 820372-SB-S6-SVB*-SVB
ICPX 820372-5B-S7-SVB#*-5WB
ICPX 820372-5B-511-SWb+-SVB
ICPX 820372-SB-S14-SWB*-SWB
ICPX 820372-SB-S16-SVB*-SVB
ICPX 820372-SB-S17-SVB-SVB
ICPX 800004-B-B-B-SW2-SVB
ICPX B0OOO6F5B-SVW4-SVB

ICPX BOOOO4FP6B-SW3-SVB

ICPX B00004F6B-SW6-SVB

ICPX B00021FP6B-SV6-SVD

ICPX 800021F6B-SW10-SVWB

BDN 1

c 1

ICPL 88048

ICPL 88049

BDN1 BC3F2-16%-S4%-S1%-SB*-B
BDN1 BC3F2-16%-54%-55¢-5B+.B

BDN] BC3F2-2#-5§7%-S24.SB*-B
BDN1 BC3F2-2+-S6*-53%-5B*-B

BDN1 BC3FP2-16%-S5%-S1#-SB+-B
BDN1 BC3FP2-16%-S10%-S2#-SBx-B

BDN1 BC3P2-24-S1#-S4%-§B+-B

BDN1 BC3F2-16%-S4%-S2%-SB*-B
BDN]1 BC3F2-16%-54*-S6%-SBv-B

BDN 1

ICPX 810190P4B-V3-WB

ICPX 810201F4B-V7-UB

ICPX 810202F4B-V1-VB

ICPX 810202F4B-V7-VB

ICPX 810202F4B-V12-VB
ICPX 810202F4B-V15-VB
ICPX 810203F4B-V6-VB

ICPX 810203F4B-V7-VB

ICPX 810203F4B-V14-VB
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102 ICPX 810203P4B-V18-VB 9.0 4.0 7.0 *
103 ICPX 810203F4B-V19-VB 0.0 4.0 2.0 "
104 ICPX B810204-F4B-V5-VD 4.0 5.0 5.0 "
105 ICPX 810204-F4B-V15-VB 8.0 3.0 6.0 "
106 ICPX 810205-P4B-V1-VB 12.0 3.0 8.0 "
107 ICPX B10195-F4B-V3-VB 5.0 7.0 6.0 *
108 ICPX 810195-F4B-V8-VB 4.0 5.0 5.0 .
109 ICPX 810193-F4B-V11-VB 2.0 0.0 1.0 "
110 ICPX 820193P4B-V7-VB 2.0 2.0 2.0 .
111  ICPX 810192P4B-S2-SB 22.0 42.0 32.0 SHALT
112 ICPX 810192P4B-53-SB 15.0 55.0 65.0 "
113 ICPX 810192P4B-54-SB 92.0 83.0 88.0 "
114  ICPX 810192F4B-S5-SB 26.0 17.0 22.0 "
115 ICPX 810192F4B-S7-SB 95.0 88.0 92.0 ’
116  ICPX 810192F4B-S12-SB 85.0 N.0 78.0 "
117 ICPX B10192F4B-S15-SB 96.0 58.0 17.0 "
118 ICPX B10192F4B-S16-SB 36.0 10.0 23.0 "
119  ICPX B10192P4B-S17-SB 23.0 172.0 20.0 "
120 ICPX B10192F4B-S18-SB 45.0 48.0 47.0 "
121 ICPX 820172FP4B-S2-SB 32.0 21.0 27.0 "
122 ICPX B20172P4B-S3-SB 85.0 46.0 66.0 "
123 ICPX 820172F4B-S4-SB 717.0 6.0 17.0 *
124 ICPX B20172F4B-S5-SB 47.0 89.0 68.0 "
125 ICPX 820172F4B-S9-SB 88.0 87.0 88.0 "
126  ICPX 820172FP4B-S11-SB 646.0 77.0 71.0 "
127  ICPX 820172F4B-S12-SB 98.0 63.0 81.0 "
128  ICPX B820179F4B-S3-5B 27.0 57.0 42.0 "
129  ICPX 820179F4B-S5-SB 93.0 71.0 82.0 ".
130  ICPX 820179F4B-56-5B 13.0 0.0 7.0 "
131 ICPX BOO023F5B-S2-SB 82.0 73.0 78.0 "
132 ICPX 800023F5B-S6-5B 86.0 55.0 11.0 "
133 ICPX B800023F5B-S9-5B 88.0 77.0 83.0 "
134  ICPX BOOO23F5B-S14-SB 87.0 77.0 82.0 "
135  ICPX 800023F5B-S16-SB 92.0 86.0 89.0 "
136  ICPX 800023F5B-S17-SB 85.0 79.0 82.0 "
137 ICPX 820134-13-DT1-B-B 94.0 94.0 94.0 DTADLT
138  ICPX 820143-46-DT3-B-B 51.0 64.0 58.0 "
139  ICPX 820135-16-DT2-B-B 91.0 84.0 88.0 "
140  ICPX 820134-32-DT3-B-B 87.0 67.0 77.0 "
141 ICPX B20134-28-DT1-B-B 81.0 60.0 1.0 "
142 ICPX 780227-1-1-1-1-B 92.0 56.0 74.0 "
143  ICPX 780227-1-1-1-15-B 10.0 1.0 9.0 "
144  ICPX 780227-1-1-3-10-B 15.0 14.0 15.0 "
145  ICPX 780227-1-1-1-B-B 82.0 40.0 61.0 .
146  (T-15-15 X HY-3A)F2-4-1-B-B 28.0 0.0 14.0 "
147  (B12 X ICP 6997)F2-1-1-B-B 36.0 67.0 52.0 "
148 C 11 44.0 18.0 31.0 "
149 BDN 1 6.0 82.0 79.0 "
150 ICPL 21} 0.0  50.0 60.0 "
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b) Sterility Mosaic

The screening of breeding material vas done in SM screening nursery. The
susceptible control ICP 8863 vas planted after every 10 test rovs to serve

as indicator rov to monitor the disease spread.

(1) F5-F6 Generation

A total of 41 single plant progenies derived from three SPD
populations and 17 selections from one SPD population (ICP 6997 x ICP 2376)
in F6 generation vere screened in SM nursery. A total of 20 progenies (10
from ICPX 81192, 7 from ICPX 82172 and 3 from 82179) vere found resistant.
The X SM incidence in selected progenies ranged from 0 to 8X (Table 9).
From 17 progenies planted in ICP 6997 x ICP 2376 population, six shoved
resistant reaction. The X SM incidence in selected progenies ranged from O

to 9.

During 1988 rainy season selected progenies vere tested for yield
under SM-free condition. The results are reported in Table 45. During

1988 no breeding material was screened in SM nursery.

c) Vilt and Sterility Mosaic

In wvilt and SM screening nursery wilt susceptible but SM resistant
control, ICP 2376 was planted after every tvo test rovs. Howvever SM
susceptible control ICP 8863 vas sown after every ten test rovs. In 1988
season the susceptible control, ICP 8863 vas sown after every 22 rowvs to
monitor the disease spread in the nursery. The folloving material was

screened.
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Table 9. List of selected F5 & F6 progenies screened in SN Nursery
during 1987 rainy season at ICRISAT Center, Patancheru.

Ak e e W N D W e v BR M M W Y M e e D e W N MR B e e A e Ae b e e e Me e e e e W M W A Ge TR Se MR T e e e M e e e M e A e e e AR e e e

$.No Source Pedigree Parentage Gen X
Plot # SH

1 254 1CPX 810192FP4B-S2 LRG 30 X ICP 6997 5

2 255 ICPX 810192F4B-5S3 ® -
3 256 1CPX B10192P4B-S&

4 257 ICPX 810192F4B-S5

5 259 ICPX B10192F4B-S7

6 264 ICPX 810192P4B-5S12

7 267 ICPX B10192F4B-S15

8 268 ICPX 810192F4B-S16

9 269 1CPX B10192F4B-S17

10 270 1CPX B10)192F4B-S18

2 ¥ 2 3 & 2~ 2 3 & 2 & 3 % S

11 276 1CPX B20172F4B-S2 ICPL 131 X I1ICP10997
12 277 ICPX 820172F4B-S3

13 278 ICPX B20172F4B-54

14 279 TCPX 820172F4B-S5

15 283 ICPX B20172F4B.- S9

16 785 1CPX 820172F4B-S11

17 286 1CPX 820172F4B-S512

18 289 ICPX 820179F4B-S3 LRG 36 X ICP 11157
19 291 ICPX 82U1179F4B- S5 "

20 292 ICPX 820179F4B-S6 "

21 295 ICPX B80O0O23F5B 82 ICP 6997 X ICP 2376 6
22 199 ICPX 800023FSB. S6

23 Jo2 1CPX BOUO23F5B-S9

24 307 ICPX BO0O23FSB-Sl4

25 RIA ICPX 800023F5B-Sl16

26 Ji0 1CPX 8O0023F5B-S17
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(i) F2 Generation: Nine F2 populations involving parents vith either
having resistance to vilt, SM or both vere screened in the nursery in 4 m
long 36 rovs accommodating about 750-800 plants per population. The vilt
incidence in populations ranged from 84 to 98X (Table 10). The seed of all
resistant plants vithin the populstion vas bulked for further advance. In
1988 rainy season, these populations shoved a good level of vilt resistance
ranging from 6 to 30X (Table 11). These ;opulntionn also osegregated for

vhite and brovn seed color. For 1989 season brovn and vhite color seeds in

each population vere separated for further screening.

In 1988 rainy season, three F2 populations that involved at least one
vilt and SM resistant parent vere also screened in the nursery. The vilt
incidence iﬁ the populations ranged from 34 to 63%. Seeds from each
resistant plant within a population vere bulked for further screening in

1989 rainy season.

(ii) F3 Generation: Twelve populafjions constituted by bulking seed of wilt
and SM resistant plants in F2 generation in 1987 vere screened in the
nursery. The vilt incidence vas very high ranging from 80 to 99X. All the
SM susceptibie plants wvere rogued out and one pod each from surviving
plants vas bulked and reconstituted populations (F4 generation) vere again
screened. In 1988 rainy season the vilt incidence in populations ranged
from 4X to 42Y (Table 12). Five populations (ICPX B840154-SVB-SVB,
-840166-SWB-SWB, -840173-SVB-SVB, 840177-SVB-SVB and ICPX 840181-SVB-SVB)
shoved more vilt incidence hence veie rejected. Seven populations with
less than 10% wilt incidence wvill be screened in 1989 rainy season for

making single plant selections.
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Table 10. List of F2Z bulks screened in Vilt « SN Nursery at ICRISAT
Center, Patancheru during 1987 rainy season.

N AR WRC T Gn e Ak L dss B e e ah e e e e e N e e P e e e W M e Ne e e i NN W M R B S G AR R A R M W W e e W e SR WD WS W e e W S MY W W e G e e

S.No. Source Pedigree Parentage X Vilt
Plot &
1 7913 ICPX 850115 ICP 3783 X ICPL 127 88
2 794 ICPX 850136 ICP 3783 X ICPX 780287-DT1-B-B N
3 795 ICPX 850137 ICP 3783 X 1CPX 780293-DT?7-B-2 89
4 796 ICPX B501138 ICP 3783 X ICPL 211} 84
b) 1308 ICPX 850139 ICPL 288 X ICPL 127 98
6 1309 ICPX B50144 1CPLB%062 X ICPL 211 98
7 1310 ICPX 850145 ICPLB4U1]1 X ICPL 211 87
8 1311 ICPX 850151 ICPL 211 X ICPL 335 86
9 1312 ICPX 850069 ICP 8863 X ICP 7119 89
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Table 11. List of selected F3 bulk populations from Vilt + SM nursery
at ICRISAT Center, during 1988 rainy season.

- — - W W W, W S e W G s e G TS W R W A AN M W G AR R e G A S I G N N A G S G VIS U W A W G T A R YR W W AR O N G S

S.No. Source Pedigree Parentage X
W+ SMDN (1CPX) Wil

Plot &
1 620 850135-SvB ICP 3783 X ICPL 127 6
2 621 850136-SVB " X 78287-DT1-B-B 24
3 622 850137-SvB " X 78293-DT7-B-2 30
4 623 850138-5Vs " X ICPL 211 8
5 624 8501139-5ve ICPL 288 X ICPL 127 19
6 625 850144-SVB ICPL 85062 X ICPL 211 60
7 626 850145-SVB ICPL 84011 X ICPL 211 46
8 627 850151-SvVB ICPL 211 X ICPL 333 12
9 628 850069-SVB ICP 8863 X ICP 7119 8

o I VU U VR S e R e e e T Rl L K R X R R A R R X



Source
Ve SHDN
Plot ¢

Table 12.
S.No.
1 608
2 609
3 610
4 611
5 612
6 613
7 614
8 615
9 616
10 617
11 618

619

Pedigree
(1CcrXx)

840154 - SVB-SVB
840158-SVB-SVB
840159-SVB-SVB
840160-5VB-SVB
840161-SVB-SVB
840162-5vB-SVB
840166-SVB-SVB
840170-SVB-SWB
840173-SVB-SVB
840177-SVB-SUB
840181 - SVB-SVB
840185-5SVB SVB
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List of selected P& SPD bulks from Vilt + SN nursery
during 1988 rainy season.

Parentage 4
Vilte

ICPL333 X ICPL345S 42
DT230 X ICPL34S 8
ICPL227 X 1CP7218(PDM-1) 10
ICPL227 X ICPL83041 6
ICPL227 X ICPL270 7
ICPL227 X ICPL345 4
ICPLB30S6 X ICPLIAS 18
ICPLB3063 X ICPL34&S 4
ICPL346 X ICPL270 18
ICPLB3050 X ICPL270 38
ICPL343 X ICPL270 39
ICPL366 X ICPL270 8
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In 1988 rainy season 25 single plant progenies each from four crosses
(ICPX 850132, -850121, -850123 and ICPX 850129) vere screened in tvo rov 4
m long plots. From a total of 100 progenies only 13 vere found proaising.
The wvilt incidence in selected progenies ranged from 51 to 76X and SM from
O to 36X (Table 13). The resistant plants in each selected progeny vere
bulked for further purification in 1989.

(iii) F5-F7 Generation:

In 1987, 53 single plant progenies in PS5, 27 {n P6 and 20 {n P?
generation vere screened in the nursery. Only 28 progenies in FS, 2 in P6
and 4 in F7 generation had less than 10% wilt and SM incidence. Pive
progenies in F6 generation vere completely free from wilt and SM. All 34
progenies vere tested for yleld in 1988. The wilt and SM incidence is

reported in Table 14.

(iv) BDN1 BC3F6 Generation:

In 1987, 57 BDN 1 x ICPX 73054 FP6 line BCIF6 progenies vere screened
in this nursery. Since none of the parents had resistance to vilt, all
progenies had very high vilt incidence, therefore, no progeny vas selected.
Hovever, from twvo progenies (plot nos. 506 and 521 of 1987) one resistant

plant from each progeny vas selected.

In 1988 these selections vere uvcreened in progeny rows. Both the
progenies were free from SM and had vilt incidence 3 and 9%, respectively.
The progenies also vere uniform for plant height and other morphological

characters. They vill be tested fo: yield in 1989 rainy season.
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Table 13. List of selected F3 SPP’s screened Vilt « SN nursery
during 1988 rainy season.

S.No. Source Pedigree Parentage 4 X Seed
V.SMDN  (ICPX) Vilt SM Colour
Plot #

. L . . e e A W e e e A e N e G e A A MR G G N AR M S e A A A G W G O G G S W Y L A T Y AR A e e

1 455 850121-7 (ICPLB3063 X ICPL270) X 36 6 ¥hite, light brow

ICPL 141
2 458 n -10 " 51 17 Browvn
3 459 " -11 " 55 15 Browvn, vhite
4 463 " -1% " 63 0 Brovn, vhite
5 467 " -19 - 63 10 Brovn
6 413 " -25 . 65 31 Brovn, cream, bla
7 485 850123-12  (ICPLB3050 X ICPL270) X 35 6 CR,BR

ICP 8102-5-E1
8 491 " -18 " 67 14 Crean
9 495 " -22 " 74 16 Light brown
10 497 " -24 " 66 29 Light browvn
11 498 " -25 " 63 17 Cream, browvn
12 S04 850129-6 (ICPL 343 X ICPL 270) X 711 1% Browvn

T-15-15
13 %09 -11 . 76 36 Brovn

T T T e e el e Rl R T I S
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Table 14. List of selected P3,P6,5 F7 progenies screened in Vilt « SN Nursery
at ICRISAT Center, Patancheru during 1987 rainy season.
S.No. Source Pedigree Parentage Gen X X
Plot # (1cex) Vilt SM
1 585 820169-B-5S1-SB+-SB ICPL 131 X ICPL 1335 ré 2 2
2 587 ® -B-S54-SB*-SB " ré 0 3
3 588 ¥ -B-S5-SBe-.SB " ré 9 6
4 594 " -B-S19-SB+.SB y ® Pé 3 3
5 595 " -B-S21-SB*.SB . Pé 9 6
6 599 820181-B-52-SB*-SB ICPL 270 X ICPL 333 Fé 0 0
7 600 " -B-$3-SB+*-SB * ré 7 0
8 601 " -B-S6-SB+.SB " ré 9 0
9 602 " -B-S$7-SB*.SB " ré 0 0
10 603 " -B-S8-SBe.SH . Pé l 0
1 606 " .B-S14-SB*-SB " Pé 5 0
12 607 " -B-515-SB*-SB " ré 9 0
13 610 " .B-S519-SB+-SB " ré 9 0
14 611 " -B-$25-SBv-SB " Fé 7 0
15 612 820182-B-S2-SB«-SB ICPL 270 X ICPL 227 ré i} 0
16 613 820184-B-S1-SB*-SB ICPL 270 X ICP 10997 Pé 7 0
17 616 820195-B-59-SB*-SB ICPL 228 X ICP 11157 Fré 0 6
18 620 820369-5SB-51-SB+*-SB ICP11164 X ICP 10988 ré 3 3
19 621 820369-SB-S2-SB*-SB " ] 2 0
20 623 820372-SB-S1-SB*-SB ICP11164 X ICPL 131 Fé 0 0
21 624 " .SB-82-SB*-SB . Fé 2 0
22 625 " -SB-S3-SB*-SB " F6 2 0
23 626 *" .SB-S6-SB*-SB " Fé 7 2
24 627 " _.SB-S7-SB*.SB " Pé 6 4
25 629 " -SB-S11-SB+.SB " Pé 4 2
26 630 " -SB-814-SB*-SB " 14 ) ]
27 631 " -SB-516-SB*-SB " Fé 0 0
28 632 " -SB-S17-SB*-SB " Fé 0 0
29 559 - B800004-B-B-B-SW2-SB  ICP-1-6-1641-SWB*X ICP2376 F7 5 0
30 581 800006F5B-SW4-SW4-SB  ICP 7118-W13v....X ICP237¢ F7 4 4
31 540 BOOOO4F6B -SW3-SB ICP-1-6-1641-SUB*X ICP2376 4] 5 0
32 543 " -SW6-SB " r8 4 0
33 552 800021F6B-SVW6-SB ICP 7952 X ICP 7035 P8 1 7
34 556 " -SV10-SB " F8 3 9
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(v) Progenies from vilt and SN male sterile composite population (ICPP4)

After three generations of randos-mating, 500 agronomically superior
plants vere selected from disease-free isolation plot for screening in the
nursery in 1987K to identify male fertile progenies combining vilt and SM
resistance. From 500 single plant progenies screened only 68 p{nnts vere
male fertile and had vilt and SN resistance (Table 15). These selections
vere further screened as progeny rovs in 1988 rainy season. Of 68
progenies screened, 32 vere found promising (Table 16). Tvo progenies
(ICPP4-313-5W1) and ICPP-4-313-SV2) wvere totally free from vilt and SN
incidence. These progenies vill be tested for their yield potential in

1989.

(vi) Monitoring of Trial Entries:

During 1987 season, 143 lines included in different yield trials vere
screened for wilt and SM reaction. The X wvilt and SM incidence is reported
in Table 17. 1In 1988, 15 medium-duration hybrids (ms ICP 3783 and 15 wilt
resistant parents) vere screened in the nursery. The vilt incidence ranged
from 0 to 64X (Table 18). The highest yielding hybrid (ICPH 487) betveen
ms 3783 and ICPL 87119 had 42X wilt incidence. This hybrid vill be remade

in 1989 in wilt sick nursery to ensure vilt resistance.

d). Multiple Disease Resistance

In this nursery ve simultaneoucly screen breeding material for wilt,

SM and Phytophthora stem blight diseases. Four rovs of NP(VR)15 vere

planted to serve as SM-infector hedge. Vilt susceptible control, ICP 237%

vas grovn after every tvo test rcvs to monitor the disease spread in the
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Table 15. List of fertile selections made in ICPP4 Pragenies
in Vilt « SM Nursery at ICRISAT Center, Patanchru
during 1987 rainy season.

S.No. Source Pedigree No.of selctions
Plot # made
1 1314 ICPP 4-2 b
2 1323 -11 1
3 1337 -29 1
A 1340 -28 1
S 1354 -2 2
& 1374 -62 2
7 13187 -75 1
8 1419 -107 1
Q 1429 -117 3
10 14431 -131 1
11 1448 ~-136 1
12 1449 ~-1137 1
13 1453 -~ 141 2
14 1457 ~-14% 2
15 1466 -154 1
le 1468 -156 3
17 1470 -158 3
18 1478 -166 1
19 1525 -213 1
20 1535 -223 1
21 1536 ~224 1
22 1558 ~246 3
23 1559 ~247 S
24 1586 ~274 1
25 1587 -275 3
26 1591 ~279 2
27 1599 -287 1
28 60?2 -290 1
29 1606 ~294 1
10 16295 - 313 2
31 1638 -326 6
32 1640 -328 3
33 1643 -331 3
34 1665 -353 1
15 1667 -355 1
36 1668 ~356 1
37 1672 -360 1
38 1767 -455 2

-5
=}
.
-4
[
*
®
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Table 16. List of selected ICPP 4 Progenies from Vilt « SM
nursery during 1988 rainy season.

S.No. Source Pedigree X
V< SHDN Vilte SHM
Plot ¢

1 528 ICPP4-42 -8V &6 3

2 331 -62-8V2 52 4

3 532 -75-8V1 33 S

4 534 -117-swv1 8 28

S 536 -117-8Sv3 56 o

6 538 -136-Sv1 42 o

7 539 -137-5v1 59 o

8 562 ~-145-8SV1 29 16

9 543 -145-SV2 12 o

10 544 -154-8SV1 55 16
11 547 -156-Sv3 50 7
12 548 -158-5V1 43 12
13 549 -158-SW2 26 7
14 550 -158-5SV3 3% ¢
15 558 -247-SV1 38 19
16 559 ~247-5V2 15 6
17 561 -247-5V4 17 3
18 567 -279-58WV1 56 O
19 569 -287-SV1 43 0
20 570 -290-SV1 54 8
21 572 -313-Sv1 0 0
22 573 ~313-8Sv2 o 0
23 574 -326-5V1 28 8
24 575 -326-Sv2 31 2
25 576 -326-SVW3 45 o
26 578 -326-SVWS 29 21
27 579 -326-8SVWé 564 o
28 580 -328-5V1 28 9
29 583 -331-sv1 38 8
30 585 -331-8v3 49 4
3 588 -356-5V1 b4 4
32 589 -360-Sv1 28 0
KX} 590 -455-SV1 29 (4]
34 591 ~-455-8SW2 50 0]
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Table 17. List of station trial enttries monitored in Wilt « SM
Nursery at ICRISAT Cente:r, during 1987 rainy season.

O & S m T Mt o T R e e e A e G e e A e A e o S RN A B S 1O 408 S Ve e e o e M S

S.No. Pedigree X X Remarks
Vile SM
1 1CPL 84008 11 95 MPAY
2 ICPL 85061 4] 100 "
3 ICPL B5063 100 0 "
4 ICPL 85070 « 22 100 "
5 HPL. 40 96 100 "
6 1CPL 87088 97 100 "
7 1CPL B7089 91 94 "
8 1CPL 870090 93 100 "
9 ICPL 87119 4 11 "
10 ICPL 87120 0 94 "
11 ICPL 87121 79 97 "
12 ICPL 87122 50 74 "
13 ICPL R712D 0 100 "
14 ICPL 270 B4 ? 100 "
15 ¢ 11 100 100 "
16 BDN 1 83 100 "
17 1CPL 270 89 100 ART
18 ICP B863 77 100 "
19 ICPL HLOoé 23 100 .
20 HY 4 100 100 "
21 ICPL. 860113 98 36 v
22 1CPL 332 100 100 "
23 ICPL B&406O 78 100 "
24 BDN 1 B2 100 "
25 MRG-53 3 100 "
26 ICPL 9% 90 100 "
27 C 11 76 100 "
28 HY 14 97 100 "
29  BDN 12 8BS 100 "
30 MTH 19 100 100 "
31 ICPL 270 10 100 PIRYT
32 1CPL 332 18 64 "
33 BDN 1 23 100 "
3 Cc 1l 68 100 "
35 ICPX 810300-EB-E3-E1-EB 94 94 "
36 ICPX 810300-E8-E1-EB-EB 100 100 »
37 ICPX 810167-E22-E1-E2-EB 92 100 "
38 ICPX 810580-E7-E1-RE1-EB 100 100 "
39 ICPL 87088 100 100 "
40 ICPL 87089 100 100 "
41 I1CPX 800324-E31-E1-EB-EB-EB 68 100 "
42 ICPX B00324-E44-E1-EB-EB-EB 100 100 .
43 ICP 11292 36 100 "
44 ICPX 780143-UB-VB-VB-VB-V48-B-Bv 0 5 VRALT
45 ICPX 780153-VB-VB-VB-VB-U43-B.-B# 7 100 "
46 LRG 30 BC1F2-U57+_-Y3-WUB*_YB+ 0 100 .
47 LRG 30 BClF2-V69+-V]1 -UBs_UB» 0 100 i



LRG 30 BCIF2-W692-V2-Vh*-Vbh*
S kR-12-vB

35 kR-18-VBe
10 kR-3-VB
10 kR-11-UBe*
10 kR-12-VB
10 kR-17-VB#
15 kR-19-VD
20 kR-20-Vpe
25 kR-23-vB
25 kR-33-VB
35 kR-8-VB
35 kR-13-VB
40 kR-1-VB

5 kR-

B-VB

15 kR-B-VB
25 kR-B-VB

ICPL
ICPX
ICPX
I1CPX
ICPX
ICPX

ICPX

1CPX
BDN1

BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BON1

265
780052-SB-SB-5B-SB-B-9-B
780052-SB-SB-SB-SB-B-10-B
780052-SB-SB-SB-SB-B-14-b

780052-SB-SB-SB-SB-B-16-R
780053-S(T)B-S(T)B-SB-SB-
B-3-B
" -23-B
" -27-B
780053-SB-SB-SB-SB-B-1-B
" -2-8
" -3-8B
" -4-B

780046-SB-SB-SB-SB-B-7-B
BC3F2-2%-S]1#_S1*_SBe

BC3F2-2%-S]1*.S3w_SBe
BCIF2-2+%-S1*_S4+*-SB*
BC3F2-2%-S1%.S5+_SB+*
BC3P2-2+-S1+_S6+*-SB*
BC3F2-2%-S6*-S1+_SB+
BC3F2-2%-S6%-S2%-SB+
BC3F2-2+-56%-S3+_.SB+
BC3F2-2%-56*-55«_SB+
BCIF2-2#-S7+_S2«_SB+
BC3F2-16%-S1#-S1«_SB#
BC3F2-16%-52#-S]1+_SB+
BCIF2-16%-S2«-S2+_SB#
BC3F2-16%-S4*-S1«_SB#
BC3F2-16%-S4%_S2#_SB#
BC3F2-16%-S4*-S3*_SB+
BC3IF2-16%-S4#_Sé*_SBw
BC3F2-16%-S4*-S54_SBw
BC3F2-16%-S4*-S6%.SB*
BC3F2-16%-S5¢-S1#_SB#
BC3F2-16%-S5+-S2%._SB+
BC3F2-16%-S5+-S3*_Gpe
BC3P2-16%-S7%.S1*_SB*
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Prog. Test
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101
102
103
104
105
106
107
108
109
110
111
112
113

114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143

BODN1
BDN1
BON1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1
BDN1

11
11
11
11
11
11
1
1CPX
ICPX
1CPX
ICPX
ICPX
ICPX
ICPX
1CPX
ICPX
ICPX
1CPX
ICPX
1CPX
ICPX
ICPX
ICPX
ICPX
ICPX
ICPX
1CPX
ICPX
ICPX
ICPL

sRaleoNoNeNe Ne

BC3F2-16*-58¢.S]*.Sp+
BC3IF2-16%-S10#-S1w-She
BC3F2-16*-510*-.S2n.SBw
BCIF2-26%-S27%-S1e_Sh#
BCIF2-26%-5294.S1#_SBw
BC3IF2-26%-5S33+-S]1#_SBw
BC3F2-26#%-S34*_-S14_SB+
BCIF2-26%-534%-S24.Shw
BCIF2-26%-S34%-S3a_SpB*
BC3F2-26%-S35#_-S1#_SBw
BCIP2-26%-S35+.S24_Sh+
BC3FZ2-56*-S36%-S1*-SPB+
BC2F2-3#-S9+_S1~.SB*

BC2F2-3%.59+.52+. 5B+
BC2F2-3%-S9+.S3s_SB#
BC2F2-3%-S9%_S4»_ SBe
BC2F2-3%-S10%-S]*-Sh#
BC2F2-3*-S10*-53+-SBw
BC2F2-3%-S11%.S]1*_Sh#

820134-5-DT1-B

820134-13.DT1-B
820134-13-DT2-B
820134.15 DT3-B
820134-22-DT3-B
820134-28-DT1-B
820134-32-DT1-B
820134-32-DT3-B
820135-10-DT2-B
820135-11-DT4-B
820135-16-DT2-B
820135-17-DT2-B
820135-42-DT1-B
820135-43-DT1-B
820136-3-DT1-B

820136-38-DT5-B
820137-11-DT5-B
820139-11-DT2-B
820143-46-DT3-B
820139-1-DT2-8

820139-1-DT3-B

820139-29-DT8-B
211

35

100
100
88
100
96

C 11 BC2P6
Prog. Test.

2 3 2 2 3223222 T2 3 3 3 %3 T % T T 3 T 2 2 B BT X B3

DT Prog. Test
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Table 18. List of Hybrids screened in Vilt + SM Nursery at ICRISAT
Center, Patancheru during 1988 rainy season.

W e WY e e - A W S e A B an e W P A A W AR R WP W Y S N M A G e e e e e e g G G A A A R G G . G A O A G A e SR S -

S.No. Source IPH No. Parentage b X
V+SMN Vilte SH

Plot #
1 592 IPH 477 MS 3783 X ICPL 270 64 - 82
2 593 IPH 478 . X ICPL 335 25 88
3l 594 IPH 479 " X ICPL 227 20 87
4 595 IPH 480 - X ICPL 8357 13 S3
5 596 IPR 481 " X ICPL 85066 33 100
6 597 IPH 482 " X ICPL 84008 58 32
? 598 IPH 487 " X ICPL 81356 0 75
8 599 IPH 484 " X ICP 8863 27 73
9 600 IPH 485 " X ICP 8363 25 58
10 601 IPH 486 " X ICPL 8362 8 92
11 602 IPH 487 " X ICPL 87119 42 92
12 603 IPH 488 " X ICPL 87121 &2 92
13 604 IPH 489 " X ICPL 86034 58 50
14 605 IPH 490 - X ICPL B5067 59 55
15 606 I1PH 491 " X ICPL 85069 11 67

16 607 C-11 90 100

- an o n - e e ms n w % e we m em w  me mu e e e e e e e e e e G S e W T G G W e S G S e G D W R e S e e e
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nursery. The SN susceptible control, 1CP 8863 and Phytophthora blight
susceptible control, By 3C (ICP 7119) vere growvn after every llth rov in

1987. Hovever in 1988 only Phytophthora susceptible control ICP 7119 vas

sovn.

(1) F2 Generation: In 1987 ten P2 populations vere screened vith a
specific objective to identify genotypes combining resistance to all the
three diseases. Ve could not identify genotype vhich combined resistance
to wilt, SM and Phytophthora stem blight. Therefore, no further selection

in the populations was done.

In 1988 rainy season two F? populations (ICPX 860114 and ICPX 860115)
vere screened in 4 m long 42 rovs accommodating nearly 1300 plants per
population. Ve were able to select 50 plants in each population that
shoved resistant to all three diceases. These selections will be further

screened in the nursery during 1989,

(ii) F6 Generation: Twelve single plant progenies from three crosses (ICPX
80003, -80001 and ICPX 80009) vere screened in 4 m long tvo-rov plots in
1987 rainy season. Only two progenies (ICPX 80002 FSB-SWP1 and ICPX 80003
FSB-SWPl) were found promising and vere again screened in 1988 for further
purification (Table 19). One progeny (ICPX 80002 FSB-SWP1-SWPB) wvas wilt
resistant and also had less (23X) blight incidence. This progeny vill be

tested for yield in 1989.

(iii) F7 Generation: Six populations advanced through Single Pod Decent
(SPD) method upto F6 generation vere screened in the nursery {n 1987. The

disease incidence of populations is reported in Table 20. In F7 generation



Table 19. List of selected F6 progenies screened in sultiple disease
nursery at ICRISAT Center, Patancheru during 1987 rainy season.

- - _ . W N S S A W G G W G G S W T TR e MR W WD A S A S SN G D R D W R S A S D D S S W A W e W W . A -

S.No. Source Pedigree Parentage 4 4 4
Plot # (ICPX) vilt SN Phytoph-
thora
1 269 800002F5B-SVP1 ICP--1-6-1641-SUB* 65 23 28
X ICP 6974-PBn
2 270 800003F5B-SWP1  ICP-1-6-1641-SVb+ 26 6 36

X ICP 7182-Pi+-PB+

e e A M e e R e WS M e Mo M W N SR WS A W e W R AR W TP 4 R R MM W G R W R D SIS GED WM S GB WP SR D R W e S S G W D Y e S S O O G W e .
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Table 20. List of F7 bulks screened in multiple disease nursery at
ICRISAT Center, Patancheru during 1987 rainy season.

B ke T R R T L L Y T ¥ R N L N R N R

S.No. Source Pedigree Parentage X X X
Plot # (ICPX) Vilt SN Phytoph-
thora
i 273 B00V275-8-B-B*-B-SVPB ICP 7414-1-85* X 39 b 63
ICP 7118-V]1e-V]r.VBe
2 274 800264-7 B-B-B-SVWPB ICP 4B866-1-S6* X 15-3-3 39 3 51
l 275 BOO284.-27-B-B*-B-SWPB  ICP B147-1-S2+ X 15-3.3 62 9 33
4 276 B00284-41-B-B*-B-SVPB " 47 9 b}
5 277 800284-17.B-B*.B.SVPB " k¥ 26 51
6 278 800289-13.B-B+-B-SVPB  ICP 8151-8-S1* X 15-3.] 46 12 49



seed from resistant plants vithin a population vas bulked for further
advance in 1988. In this year a total of 61 single plant selections
(ranging from 6 to 17 selections per population) vere made (Table 21).
These selections vill be grovn as progeny rovs in 1989 season for further

observations.

(iv) Monitoring of Multiple Disease Resistant Lines Yield Test Entries:
Twventyfive advanced lines included in the test vere monitored for their
disease reaction in 1987 rainy season. From among 25, only tvo progenies
vere promising and were selected for further purification. 1In 1988 above

mentioned progenies had 15X and 46X Phytophthora blight incidence. The

progenies are of long-duration, therefore, they will be sent to Gwalior for

their yield evaluation.



Table 21.

41

List of selections made in P8 SPD bdulk populations from

Muliple Disease Nursery during 1988 rainy season.

e e e e W TN e WG e N W e e e Ye ek e W M e D Y A e M A s R N 6 S YR W G MG N R e N R O M OB e TR A R R e N ek W R G A e

S.No. Source

Plot &

Pedigree
(ICPX)

X
PB

No.of
selections

R T T e T T . I R R R A A R R o N N R A

602

601
604
605
606
607

800275-8-B-B+-SUPB-SUPB

800264-7-B-B-B-SVPB SWPB

800284-22-B-B«-B-SWPB-SVPB
BON2B4-41-B.-B+.B-SVPB-SWPB
800284-17-B-B*-B-SWPB-SVPB
800289-13-B-B* . B-SWPB-SWPB

ICP 7414-1-85¢ X

ICP 7118-V13*-V1s_V]e
ICP 4866-1-86* X 13-3-3
ICP B147-1-82* X 15-3-3

ICP 8151-8-S1* X 15-3-3

82

73
33
67
63
60

. e e e om e e e we e m ae e s e e e AR e e e A e m e A A e A A A AN G
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E. VILT AND HELICOVERPA RESISTANCE

In vilt and Helicoverps screening nursery vilt susceptible control ICP

2376 wvas planted after every tvo test rovs to msonitor the disease spread

and field vas kept pesticide-free tor natural build up of Helicoverpa

-

population.

(1) P2 Generation: A total of 32 P2 populations involving wilt and

Helicoverpa resistant/tolerant parents vere scresned. Each population vas

grovn in & m long 50 rovs accommodating about 1000 plants per population.
From 11 promising populations single plant selections (ranging from 1 to 8)
vere made (Table 22). Other populations vere discarded. These 40
selections (F3 generation) vere screened as single plant progenies in 1988.
Only 11 progenies had lov vilt incidence ranging from 0 to 41X (Table 23).

Selected progenies also shoved tolerance to Helicoverpa. Prom 11

progenies, 4] single plant selections vere also made. Ve plan to test
these progenies for yield under normal and pesticide-free conditions in
1989. Single plant selections vill be screened as progeny rovs in the
nursery. In addition one BC1F2 population of (ICPL 84060 x ICP 8863) x ICP
8863 cross vas also screened. This population had 21X wilt. Vilt

resistant and Helicoverpa tolerant plants, 85 in all, vere selected for

further screening.

(ii) F3 Generation: A total of 9] single plant progenies from 12 crosses
vire screened in 1987. Only 6 progenies vere found promising and 12 single
selections vere made (Table 24). These 12 selections (Fé generation) vere
screened in 1988 in 4 m long tvo-rov plots. Only one progeny (ICPX
840206-VE9-VE1l) had 37X vilt incidence and shoved tolerance to Helicoverpa
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Table 22. List of selections made in F2's screened in Vilt + Belicoverpa
nursery at ICRISAT Center, Patancheru during 1987 rainy season.

S.No. Source Pedigree Parentage X No.of
Plot & (ICPX) Vilt selections
uade
1 245 850163 770303-20-1-BB X ICP 4070 96 1
2 249 850169 » X ICP 9168 87 1
3 252 850179 " *X ICP 81354 5?7 4
4 253 850180 " X ICPL 227 60 8
5 254 850181 " X ICPL 84071 67 11
6 255 850182 " X ICPL 83613 3% 1
7 256 850185 " X ICPL 84001 76 1
8 257 R50186 ICPL B406S X ICPL 227 61 8
9 260 850189 ICPL B406S X JA-273 36 1
10 26% 850196 1CP 4070 X ICPL 84003 59 1
11 268 850199 " k) 3

PUR P . s . [ e e e S e e A MR W R e e W W W W M A T A W B N A G G R M e A A P S S e

Total 40

R w s W e a e e e v e e ko e e h N MM Wk G e e e WP e W R T W YR W U e g W R O B T e B D S S O D W A A W e
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Table 23. List of progenies selectcd in 73, TCF3 and F4 generations in
Vilt « Helicoverpa screening mursery during 1988 rainy season.

§.No. Source Pedigree Parentage Gen X
¥V « BN (ICPX) Vile
Plot ¢
1 16 850169-VE1 770303-20-1-EB X ICP 9168 F) 15
2 22 850179-VE2  770303-20-1-EB X ICPL 83054 " 26
3 23 850179-VE3  770303-20-1-BB X ICPL 83054 " 12
4 25 850180-VE5  770303-20-1-EB X ICPL 227 . 11
5 33 850181-VES 770303-20-1-EB X ICPL 84071 . 41
6 34 850181-VE6 770303-20-1-EB X ICPL 84071 " 9
7 39 850181-VE11 770303-20-1-EB X ICPL 84071 - 0
8 42 850186-VE1 ICPL 84065 X ICPL 227 " 2
9 44 850186-VE3l  ICPL B40£5 X ICPL 227 " 0
10 45 850186-WVE4  ICPL B4065 X ICPL 227 " 41
11 54 850199-VE3 ICP 4070 X ICPL 83063 " 8
12 94 850134-15 (ICPL B&U60 X ICPL 270) X TCF3 40
IcpPL 227
13 6 840206-VE9- ICPL 333 X PPE-45-2 F4 38

VE]

M - - e S M R em e e e e e e T e e e e e e e e A O S G G e e Al e e D I Y W B G e e W o A e e e e —
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Table 24. List of selected 3 ¢ P4 progenies screened in Vilt + Helicoverpa
nursery at ICRISAT Center, Patancheru during 1987 rainy season.

S.No. Source Pedigree Parentage Gen X No.of
Plot #¢ (ICPX) Vilt selections

aade

1 27 840202-VE9 ICPL 288 X ICPL 332 r 7 1
2 59 B40206-VE4 ICPL 333 X PPR-45-2 . K} ) 2
] 64 840206-VE9 ICPL 333 X PPR-45-2 . 12 2
4 69 840207-VE2 ICPL 333 X ICPL 332 . 32 2
5 103 840224 -VE2 ICPX 740146 sel X PPE-43-2 . 75 1
6 104 840224 -VE] ICPX 740146 sel X PPR-43-2 " 56 )
7 191 830120-VEB-VE6  ICPL 346 X ICP 8860-5-S1w ré 51 1
8 201 840205-VEB-VE2  ICPL 333 X ICPL 84060 . 30 1

Total

-—
L



ks

4%

also. This progeny vill be tested for yield in 1989 season. In addition,
15 single plant selections from seven progenies vere made for further
testing in 1989. In 1988, 50 single plant progenies, 25 each from two
three-vay crosses (ICPX 850133 and ICPX 850134) wvere screened in the
nursery. Only one progeny (ICPX 850134-15) ves promising for vilt and
Belicoverps tolerance. This progeny vill be tested for yield potsntiol in
disesse-free condition in 1989. In addition, 15 selections from eight
progenies of ICPX 850133 cross and 17 selections from 10 progenies of ICPX
850134 vere made for further monitoring in 1989 (Table 25).

(111) F4 Generation: A total of 109 single plant selctions froa 13 crosses
made {n 1983 vere grovn as progeny rovs in 1987. Only tvo pelections (one
from ICPX 840205-VEB-VE2 and the other from ICPX 830120-EB-VB6) vere found
promising and vere selected tor further screening. In 1988 these tvo
progenies (F5 generation) vere again screened in the nursery. Nong of the

progenies combined resistance to vilt and Helicoverpa, hence rejected.

(iv) Selections from Composite Population: This composite population wvas
developed by bulking equal gquantity seed of nine pigeonpes genotypes by
Pathology Unit. After two generations of random-mating, this population
vas screened in vilt and Helicuverpa screening nursery in 1986 and 19
selictions that appeared resistant to both traits wvere made. The
selections vere growvn in progeny 1ows in 1987. Only 3 progenies appeared
promising and vere selected for further screening in 1988. Subsequently
none had combined resistance to wvilt and Helicoverpa, and hence vere

rejected.
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