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Yor.

The External Reviev of ICRISAT’s work programs in 1984 and
subsequent in-house revievs during 1984-85 resulted in significant
changes in the chickpea breeding research projects, Whare we bad |l
projects before, apart from those conducted at ICARDA and in Pakistan,
the number nov was reduced to 6. Consequently the Progress Reports bave
been altered. (The 1984-83 Reparty sre in § volumey)but the 1985-86
Progress Reports have nov been condemsed {0 & votofies:

No. 32 covers the sctusl breeding and research aspects of the
program

No. 33A presents the details of chickpes materials distriduted to
cooperators during June 1985-Kay 1986

No. 338 reports on the results of the International Chickpes
Nurseries during June 1983-May 1986,

No. 33C gives appendices to reports 33A and B,

As previously the Reports intend to give a complete record of our
activities, It may be stated here, to avoid repetition in the Reports,
that all field tests were sovn in rows 4 w long, Trials of Py and wore
sdvanced materials were at a spacing of 10 cm in rows 30 ca apart, and
other materisls at 20 cm x 60 cm unless othervise stated,

Climatological dats for Hyderabad and Rissr, where most of the work
vas conducted, and a brief description of growing conditions are given
on page 2 of this Report. A list of the staff is also here on page i,
The projects and the scientists responsible are shown on page 1, and the
full contents are presented on pages i1 and iii.

We acknowledge most thankfully the enormous contribution of all
cooperators both within and outside ICRISAT; without their assistance
the schievements could not have been made, and the report could not have
been published,

This 1s an informal publication and the dats presented berein
sbould not be reported.
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Figure 1. Craphic representation of weather data at ICRISAT Center and

HAU farm, Hisar during chickpea growing season, 1985/86.



Susmary

Project C-103(85)IC: Breeding short duration desi chickpeas for
stability and high yield

The crossing block had 43 short duration parents for use in the
crossing program.

We made 125 crosses involving 36 parents. We also made 45
three-vay crosses to incorporate additiopsal resistance factors -
such as disease and Heljothig resistance.

We advanced 220 Fy crosses in the off-season nursery. Out of these
171 Fy°s were again grown during the post rainy season to make
three-way crosses.

We screened 258 F9 populations in wilt-sick plot to select wilt
resistant plants. This year we slso screened s few F's in the
combined wilt and Heliothis nursery.

We screened 104 Fy bulks and 440 F4 progenies in wilt-sick plots,
and 588 Fq progenies in the wilt and Heljiothis nursery.

Fifty six F4 bulk populations were planted in normal field and 2540
single plants were selected for further evaluation.

We planted 7223 F4 to Fg progenies for yield evaluation in npormal
fields. Wherever seed was available, one row of these progenies
was also planted in the wilt-sick plot to check for wilt reaction,
and in unsprayed fields for checking on Heliothis resistance.
Promising and high yielding progenies (599) having resistance to
wilt and/or Heliothis were selected for replicated trials next
year.

We conducted 24 preliminary yield trials, and selected 4l entries
for International Chickpea Screening Nursery (ICSN) - short
duration, and 25 entries for ICSN - medium duration.

Two advanced yleld trials were conducted. From these, we
contributed 6 entries to ICSN - short and medium duration.

Project C-104(85)IC: Breeding long duration desi chickpeas for
stability and high yield - International

- The crossing block had 60 genotypes of which 52 lines were used in

making crosses.

We made 14 three-way and 144 single crosses. Most of these crosses
involved high yielding lines and sources of resistance to fusarium
wilt, ascochyta blight, stunt, botrytis gray mold and to Heljothis
pod borer. In addition to these, crosses were also made to study



the inheritance and to incresse levels of resistance to ascochyta
blight and botrytis gray mold.

- We grev 180 F|'s and harvested F, seed from 159 crosses (21 crosses
wvere killed). In the off-season nursery we advanced 152 crosses
made this season.

- Out of 336 F; populstions available, we screened 18 1in wilt-sick
fields, & 1in ascochyta blight nursery, 15 in Heljothis aursery and
8 in normal fields. Remaining populations will be screened in
wilt-sick plot next year.

- We evaluated 8 F3 bulks and 2646 Fy progenies. Remaining 145 Fy
bulks and 1029 progenies will be planted in wilt-sick fields in the
coming season.

- We grew 132 F4 bulk populations and selected 4002 single plants for
further evaluation.

- We evaluated 5639 progenies in Fg to Fg generations in normal
fields under commercial spacing. Wherever seed was available, one
row each of these progenies was planted in wilt-sick plot,
ascochyta blight nursery and Heliothis nursery for evaluation.
Promising, uniform and high yielding progenies were individually
bulked for replicated trials next year - 312 for Preliminary Yield
Trial (PYT) and 7 for Advanced Yield Trials (AYT).

- We conducted 28 PYT's. From these we selected 47 lines for
International Chickpea Screening Nursery (ICSN) - desi long
duration, 12 lines for ICSN -~ medium duration and 4 lines for
International Chickpea Cooperative Trial (ICCT) - desi long

duration trisls.

- Four AYT s were conducted at both Hisar and Gwalior. Three lines
were selected for ICSN - desy long duration, and 2 lines for ICCT -
desi long duration trials. Two highly promising lines were
contributed to the AICPIP trials in India.

Project C-106(85)IC: Breeding kabuli chickpeas for stability and high
yield in semi-arid tropics

- The cultivar ICCC 37 was identified for NWPZ and NEPZ in India and
minikit trials were sent to eight states; Bihar, Punjab, Haryana,
Rajasthan, U.P., M.P., Maharashtra and Gujarat.

- Twenty nine kabuli parents were used 1n crosses.

- Wemade 57 single, nine three way and 25 double crosses primarily to
improve seed size, stability and yield.

- Eighty three F| s made in 1984-85 were advanced in the off-season
nursery at Tapperwaripora in J & K.



- Of the 83 F; populations, some were screened for wilt at ICRISAT
Center (the remaining will be screened next year). Twenty four
populations were planted in BAU blight nursery, 23 in normal fields
and 24 in unsprayed fields. We selected 45, 209 and 228 plants
respectively, from these populstions.

- 1o the F3 to F; generations, 1751 progenies were planted in normal
fields and 1478 of these also in the wilt-sick plots. We bulked
111 progenies for PYT“s and 128 single plants for progeny rows.

- From the five PYT s we selected eight entries for ICCT-K and 29 for
advanced trials.

- Because of their good performance in aedvanced trials, we
contributed two entries, ICCV 13 and ~14 to AICPIP coordinated GCVT
(K).

- ICCC 49 continued its good performance in GCVT (K).

Project C-108(85)IC: Breeding chickpeas for adaptation to early and
late planting, and to incressed inputs.

A Breeding for adaptation to early sowing

We made 26 crosses between lines adapted to early sowing and
sources of resistance to diseases and pod borer.

We evaluated 1331 Fq to Fg progenies under early sown conditions
for checking their yield potential! in normal fields, sand 954 of the
progenies were also tested for wilt resistance in wilt-sick field.

We advanced 714 wilt-resistant and high yielding progeny bulks for
further testing.

We bulked 46 Fg progenies that were high yielding snd uniform for
testing in replicated yield trials next year.

In the early vs. normal sown comparison trial, the earl

(nid-September) sown trial gave a mean yield of 1115 kg ha™

compared to 735 kg ha~! in normal (mid-October) sown trial. The
advantage of early planting is impressive inspite of the prevailing
drought this vear.

B. Breeding for adaptation to late sowing

- We continued to search and develop genotypes adapted to late-sowing
at Hisar and Gwalior.

- We made 5] single crosses between adapted parents and sources of
resistance to wilt, ascochyta blight, and podborer.
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Nearly 600 Fq to F; progenies were evalusted under late-sowing; 173
single plants and 34 progeny rows were selected for further tests.

Forty-six des: and 23 ksbuli breeding lines were late-sown in three
replicated yield tests; several lines produced more than controls
and 2] wmost promising ones were selected for advanced yield tests.

Twenty-three lines each in desi and kabuli types were tested 1in
advanced yield trials and one desi (ICCV 15) and one kabuli line
(1CCV 16) with superior performance were contributed to latg sown
A1CPIP trials.

Breeding for adaptation to high inputs

A program of screening chickpea genotypes for response to high
inputs was initiated for the first time at Hisar. More than 300
mid-tal]l desi and kabuli germplasm lines were grown under high
inputs for preliminary screening.

Project C-109(85)IC: Studies on genetics and breeding thods of
chickpea

A.

Breeding Methods

We made 5] biparental crosses among the selected F3 plants to
recombine the desirable characteristics of parents Annigeri, K 850,
JG 62, 1CC 506, and ICCL 83151.

In F3 progenies of double-crosses, 70 single plants combining the
desired characteristics were selected for progeny tests.

From among the 57 wilt resistant and 75 wilt susceptible Fg progeny
bulks, derived from original single crosses, 23 each were selected
for replicated yield tests and for comparison.

. Double-podded and Multiseeded Characters

A cross between a double-podded and a multiseeded line was made to
initiate 8 new study to determine the role of these two
characteristics towards seed yield.

. Studies on desi-kabuli introgression

We compared the F3 bulks from cycle I (27 bulks) with cycle II (17
bulks) alongwith 5 checks.

The trial was conducted both at ICRISAT Center and Hisar.

The interaction of seed types (desi, kabuli, intermediate) with
crosses was significant; and so was interaction of location with
crosses.



The varisbility in cycle II was comparatively lesser than the cycle
1. The trial will be repeated one more season for confirmation.

Male sterility

In the recurrent selection program, the selected S| plants
intermated to get S; seed for further evaluation.

A nev male sterility gene MS) has been confirmed as being different
from the earlier MS| gene. This gene is monogenic recessive.

A study of inheritsnce of cylindrical pods’ indicated polygenic
nature of the character. More crosses have been made for further
studies.

The inheritance of long-and-narrow leaf (LNL) mutant appears to be
controlled by two genes.

An open flower, and a protruding anther type are being maintsined
by sib-mating for possible future use.



Project C-103(85)IC: Breeding Short Duration Desi Chickpeas for
Stability and Bigh Yield

Ob jectives

1. To breed short duration desi chickpeas for the following desirsble
characters: high and stable yield; resistsnce to Fusariuym wilt
and root rots; resistance to Reliothis.

Introduction

We made & shift in our breeding strategy from this year by making
disease and insect resistance mandatory for all the breeding material.
We have, therefore, culminated early generstion testing, swapping F»
and F3 germination trials and replaced these with the screening for
disease resistance followed by Heliothis resistance. This approach,
1n our opinion, will integrate all the disciplines of crop improvement
1m our endeavour to breed for yield and stability of performance. The
various ongoing projects Jike breeding for disease resistance,
breeding for Heliothis resistance and breeding for newer plant types
were thus merged with the major projects like “desi and kabuli” to
make them more of product than discipline oriented.

The other change we made was that all the progenies were planted
on & commercial planting density of 30 x 10 cm so as to carry the
material the way it 1s finally to be planted. An additional row of
each plant progeny was planted in the wilt-sick plot to examine its
wilt reaction and finally select those with good yield and wilt
resistance. All the entries 1in the preliminary and advanced yield
trials were also checked for their wilt reaction by planting a row 1in
the wilt-sick plot.

We developed a wilt-sick plot 1in the insecticide~free area
ensbling us to plant and screen material for Heliothis and wilt
resistance, simultaneously.

Crossing block

The crossing block nursery included 43 short duration desi
parents and was planted at ICRISAT Center twice with a time lag of 20
days in the two plantings. This was done to synchronize flowering
between early and late cultivars for such combination.

Crosses made

We made 125 single crosses which involved 36 parents (Table 3.1).
We also accomplished 45 threeway crosses with parents drawn to
comp lement the deficient components in the F) (Table 3.2). Crossing
program was heavily bissed towvards the incorporation of stress
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Table 3.1 List of single crosses (short duration) wade
during 1985/86.

Cross Nuwmber Parentage

850151 Annigeri x ICC 12237

850152 Anniger: x ICC 10466

850153 Annigeri x ICC 12437

850154 Annigeri x ICC 2862

850155 Annigeri x ICCL 85233

850156 Annigeri x ICCL 82108 )
850157 Annigeri x Narsingpur bold
850158 Annigeri x MS 2

850159 Annigeri x ICCL B5216

850160 Annigeri x GW 5/7

850161 Annigeri x P 422

850162 Annigeri x Dharwvar Local Selection
550163 RSG 44 x ICC 12237

B50164 RSG 44 x ICC 10466

650165 RSG 44 x ICC 12437

850166 RSG 44 x ICC 2862

3650167 RSG 44 x ICCL 85233

350168 RSG 44 x ICCL 82108

850169 RSG 44 x Narsingpur bold

850170 RSG 44 x MS 2

550171 RSG 44 x ICCL 85216

850172 RSG 44 x GW 5/7

850173 RSG 44 x P 422

850174 RSG 44 x Dharwar Local Selection
850175 ICCC 37 x ICC 12237

850176 ICCC 37 x ICC 10466

850177 ICCC 37 x ICC 12437

50178 ICCC 37 x ICC 2862

850179 ICCC 37 x ICCL 85233

850180 ICCC 37 x ICCL 82108

850181 1CCC 37 x Narsingpur bold

850182 ICCC 37 x MS 2

850183 ICCC 37 x ICCL 85216

850184 ICCC 37 x GW 5/7

850185 ICCC 37 x P 422

850186 ICCC 37 x Dharwar Local Selection
850187 ICCC 42 x 1CC 12237

850188 ICCC 42 x ICC 10466

850189 ICCC 42 x ICC 12437

850190 ICCC 42 x ICC 2862

850191 ICCC 42 x ICCL 85233

850192 ICCC 42 x ICCL 82108

850193 ICCC 42 x Narsingpur bold

850194 ICCC 42 x MS 2

850195 ICCC 42 x ICCL 85216
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Table 3.1 contd.
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Cross Number Parentage

850196 ICCC 42 x GW 5/7
850197 ICCC 42 x P 422

850198 ICCC 42 x Dharvar Local Selection
850199 PHULE G-5 x ICC 12237
850200 PHULE G-5 x ICC 10466
850201 PHULE G-5 x ICC 12437
850202 PHULE G-5 x ICCL 82108
850203 PHULE G-5 x Narsingpur bold
850204 PHULE G-5 x MS 2
850205 PHULE G-5 x ICCL 85216
850206 PHULE G-5 x GW 5/7
850207 PHULE G-5 x P 422
850208 PHULE G~-5 x Dharwar Local Selection
850209 K 850 x ICC 12}159
850210 K 850 x I1CC 1072
85021 K 850 x 1CC 2566
850212 K 850 x ICC 1156
850213 K 850 x ICC 1163
850214 K 850 x 1CC 2233
850215 K 850 x ICC 5114
850716 K 850 x 1CC 7352
850217 K 850 x ICC 12569
850718 K 850 x I1CC 9560
850219 K 850 x ICC 14067
850220 K 850 x I1CC 10647
85022] K 850 x ICC 11888
850222 K 850 x 1CC 12124
850223 1CCC 40 x ICC 12159
850224 ICCC 40 x I1CC 1072
850225 ICCC &40 x ICC 2566
850226 1CCC 40 x ICC 1156
850227 ICCC 40 x ICC 1163
850228 1CCC 40 x ICC 2233
850229 1CCC 40 x ICC 5114
850230 ICCC 40 x 1CC 12569
850231 ICCC 40 x ICC 14067
850232 ICCC 40 x ICC 10647
850233 ICCC 40 x 1CC 11888
850234 ICCC 40 x 1CC 12124
850235 PHULE G-8 x ICC 12159
850236 PRULE G-8 x ICC 1072
850237 PHULE G-8 x ICC 2566
850238 PHULE G-8 x ICC 1156
850239 PHULE G-8 x ICC 1163
850240 PHULE G-8 x ICC 2233
850241 PHULE G-8 x ICC 5114
850242 PHULE G-8 x ICC 12569

A WGP W W W G Ge S Gl G S L e e WP G G W T TN TR WIS WS W W NN R GER R WP W W WS TS G Sh N G W G R SRS G I S WS W W G G T W G Y



Table 3.1 contd.

Cross Rumber

850243
850244
850245
850246
850247
850248
850249
850250
850251

850252
850253
850254
850255
850256
850257
850258
850259
850260
850261

850262
850263
850264
850265
850266
850267
550268
850269
850270
850271

850272
850273
850274
850275

Parentage
PHULE G-8 x ICC 9560
PHULE G-8 x ICC 14067
PHULE GC-8 x 1CC 10647
PHULE G-8 x ICC 11888
PHULE G-8 x ICC 12124
BDN 9-3 x ICC 12159
BDN 9-3 x ICC 1072
BDN 9-3 x ICC 2566
BDN 9-3 x ICC 1156
BDN 9-3 x ICC 1163
BDN 9-3 x ICC 2233
BDN 9-3 x ICC 5114
BDN 9-3 x ICC 7352
BDN 9-3 x ICC 12569
BDN 9-3 x ICC 9560
BDN 9-3 x ICC 14067
BDN 9-3 x ICC 10647
BDN 9-3 x ICC 11888
BDN 9-3 x ICC 12124
ICCV 1 x ICC 12159
ICCV 1 x ICC 1072
ICCV 1 x ICC 2566
ICCV 1 x ICC 1156
ICCV 1 x ICC 1163
ICCV 1 x 1CC 2233
ICCV 1 x ICC 5114
ICCV 1 x 1ICC 7352
ICCV-1 x ICC 12569
ICCV 1 x ICC 9560
ICCV 1 x ICC 14067
ICCV 1 x ICC 10647
ICCV 1 x ICC 11888
ICCV 1 x ICC 12124



Tsble 3.2 List of three-way crosses made during 1985/86.

- T > G S WD B W S A G W S S P T Y - S e T Gt T Gt A B B Y O G0 T A A S B G D S G s I WP ST . el S SN QT S 41

850276 (Annigeri x BG(M)-417) x BN 3]

850277 (Annigeri x RSG 44) x ICCL 85232

850278 (Annigeri x RSG 132) x ICC 12237

850279 (Annigeri x MS 2) x M§ 2

850280 (Annigeri x ICCC 37) x ICC 12269

850281 (Aonigeri x ICCC 40) x ICCL 82108

850282 (Annigeri x PBNG 69) x ICC 12454

850283 (GW 5/7 x BG(M) 417) x ICC 2346

850284 (GW 5/7 x RSG 44) x ICC 2233

850285 (K 850 x BG(M) 417) x 1CC 11551

850286 (K 850 x RSG 44) x ICC 11315

850287 (K 850 x RSG 132) x ICC 11320

850288 (K 850 x ICCC 22) x 1CC 12257

850289 (K 850 x ICCC 37) x ICC 12159

850290 (K 850 x 1CCC 40) x ICC 1072

850291 (R 850 x PBNG 69) x ICC 2566

850292 (WR 315 x BG(M) 417) x Narsingpur bold
850293 (WR 315 x RSG 44) x ICCC 42

850294 (WR 315 x RSG 132) x K 850

850295 (WR 315 x ICCC 22) x Dharwar local selection
850296 (WR 315 x 1CCC 40) x ICCX 730020-11-1-1H-BRH
850297 (WR 315 x PBNG 69) x ICC 1156

850298 (P 326 x BG(M) 417) x JG 74

850299 (P 326 x RSG 44) x 1CC 12237

850300 (1CC 1403 x BG(M) 417) x MS 2

850301 (ICC 1403 x RSG 44) x ICCL 85216

850302 (1CC 1403 x RSG 132) x Dharwar local selection
850303 (1CC 1403 x 1CCC 22) x Narsingpur bold
850304 (1CC 1403 x ICCC 37) x ICC 12437

850305 (1CC 1403 x ICCC 40) x PRULE G-5

850306 (1CC 1403 x PBNG 69) x Annigeri

850307 (BG(M) 417 x ICC 12237) x GW 5/7

850308 (BG(M) 417 x ICC 12269) x ICC 10647

850309 (RSG 44 x 1CC 12237) x ICC 12124

850310 (RSG 44 x 1CC 12269) x ICCX 810565-29P-BPWR-BP
850311 (RSG 132 x ICC 12237) x ICCX 810557-12P-BPWR-BP
850312 (RSG 132 x ICC 12269) x 1CCC 37

850313 (1CCC 37 x ICC 12237) x ICCL 82108

850314 (1CCC 37 x ICC 12269) x 1CCL 85233

850315 (Annigeri x ICC 12237) x ICCL 85232

850316 (Annigeri x ICC 12269) x ICCL 85234

850317 (1CCC 42 x ICC 12237) x 1CCL 85216

850318 (ICCC 42 x ICC 12269) x MS 2

850319 (ICCC 43 x ICC 12237) x PRR ]

850320 (ICCC 43 x I1CC 12269) x PHULE G-5
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resistance factors e.g. disease and insect pests resistances to the
othervise good agromomic backgrounds. Other characteristics
considered for crossing vere, seed size, double-podded, wmultiseeded,
good plant habit, high protein, drought tolerance, and geographical
diversity.

F{ Generation

We sdvanced 220 F; in the offseason nursery at Tapperwaripora in
Kashmir in summer 1985 and brought them bacle to the Center as Fj.
However, we repeated 171 of these Fys in 1985/86 so as to make
threeway crosses and also to multiply these for seed supply.

Fo Generation

We had been following the early generation testing in the project
for the past several years. All Fjs and F3s used to be tested in
replicated trials and only the best selected populations used to be
grown 1in F, for single plant selection. But due to reorganization of
the projects making wilt resistance mandatory for all breeding
materials generated by ICRISAT, we gave up the early generation
testing from this year and started early generstion screening against
wilt and root rots.

We screened 258 Fy populations of crosses made last sesson among
short- and medium duration adapted cultivars and genotypes with
resistance to wilt and root rots, double-podded and multiseeded
characters, and tall and erect growth habit in the wilt-sick plots at
ICRISAT Center. The population size was up to 1500 plants per
population. All  surviving plants were bulk-harvested in each
population for second screening in 1986/87.

The F9 populaticns from another set of crosses between wilt and
Heliothis resistant genotypes were grown in a wilt-sick plot in the
unsprayed area to identify segregants combining wilt and Heliothis
resistance and good agronomic characteristics. Four hundred and
twenty three single plants with wilt resistance, low borer damage, and
high yield were selected for progeny tests.

F3 Generation

We screened 104 F3 bulks and 440 mid-tall progenies in the
wilt-sick plot and 588 progenies in a wilt-sick plot in the unsprayed
area for screening against wilt, and wilt and Heliothis together,
respectively. We raised upto 900 plants per populatiou in wilt-sick
plot and 20 plants per progeny in the wilt-sick plot in the unsprayed
ares. All the diseased plants were removed in the wilt-sick plot and
the surviving ones were harvested population-wise to plant these as
spaced bulks next year for single plant selection. We selected 194
single plants from the wilt-sick plot in the unsprayed ara.
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Fy single plant progenies - 213 - from among the plant selections
made in the wilt-sick plot last year were planted in the normal fields
vith Annigeri, the check, after every 10 progenies. We selected &4
plants from these.

F4 bulks

Fifty-six Fy bulks of crosses selected on the bases of their
performance in F; and Fq replicated trisls (both single and
multilocation) were space planted (60 cm x 20 cm) in & normal field at
ICRISAT Center for single plant selection. There were 1000 plants in
esch population. All bulks were scored for maturity and visual
appearance and 2540 single plants with desirable characteristics were
selected for progeny tests in 1986/87.

F4-Fg Progenies

We planted 563 F,, 3878 F¢, 1935 Fg, 690 Fy, and 157 Fg progenies
in the normal fields on 3 m beds at 30 cm row to rov spacing and 10 cm
plant to plant. The corresponding 326, 3352, 1681, 671 and 14l
respectively of single rows of 20 seeds each were planted in the
multiple disease sick plot to check for their disease reaction. This
information was utilized for making further selection. In the normal
fields we included Annigeri as the check for short duration and K 850
for short to medium duration materials. These were planted after
every 10 progenies. The material emnating from the Heliothis
resistance project was planted in the unsprayed block in the same
manner as progenies from the normal breeding project. We planted 774
F4y-Fy progenies in the insecticide-free area and an additional row for
wilt and Heliothis reaction together, in wilt-sick plot in the
unsprayed area. Disease reaction for early and late wilt and possibly
root rot was noted for each and every progeny. At the time of visual
evaluation at maturity, progenies with high disease incidence were
outrightly rejected. Single plant selection, 1-3 per progeny, in good
but not too uniform progenies was carried out. The progenies that
wvere uniform, possessed low to moderate level of wilt resistance and
had a good visual score were individually bulk harvested. The yields
of these progenies were measured and comparisons made against the
check cultivar. Progenies that othervise exceeded in yield but had
moderate to high disesse 1incidence were retained for wuse 1in the
crossing, but those having good asppearance score, yielding
sufficiently high compared to check and possessed wilt resistance,
vere finally selected for conducting preliminary yield trials next
vear. We selected 599 progenies for this purpose.

Similarly progenies 1n the unsprayed blocks were checked for
Heliothis resistance and their corresponding reaction for wilt and
Heliothis in wilt-sick plot in the unsprayed area. Ve selected
progenies that were exceptionally good for Heliothis resistance
regardless of their wilt reaction so as to make their further use in
the crossing program. We, however, indivudually bulked 23 Fs5-Fy
progenies (Table 3.3) which survived in wilt-sick plot in the
unsprayed area (wilt resistant), possessed low borer damage and had
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good yield. These will be tested in the preliminary yield trisls and
at the sasme time the best 3-4 will be used in the crossing program.
This is & significant achievement since the Heljothis x wilt
resistance combinations were not hitherto svailable in the esrly
material.

We also bulked 56 other progenies that showed lowv borer damage
and (or) gave good yield in the unsprayed blocks.

Preliminary Yield Trials

At the Center we conducted 24 preliminary vyield trials of 25
entries each with two checks Annigeri and K 850 included for
comparison, vhere as 6 of these were also conducted at Gwalior. The
25 entries were planted in a 5x5 quadruple lattice design on 4 m long
beds with row to row spacing of 30 cm and plant to plant 10 cm. One
row of each of the entry was also planted in the wilt-sick plot and
for some in the insecticide-free area too. Data were recorded in each
of the trials for days to flowering, days to maturity, 100-seed weight
and yield, wilt percent and borer damage in some cases.

Based on results, we contributed 4] entries to International
Chickpes Screening Nursery Desi Short Duration, 25 to Desi Medium
Duration. We, however, retained 122 entries for further tests in the
advanced vyield trials next year, because these were good in yield and
also possessed Jow to moderate levels of disease incidence (Tables 3.4
to 3.26). Of these, two trials PYT 17 and PYT 18 were conducted in
the insecticide-free areas and borer damage was recorded in addition
to other characters (Tables 3.27 and 3.28). Entries with quite low
borer damage values were selected for their use 1in crossing program
and for further pyramiding of the resistant genes to Heliothis
resistance.

Advanced Yield Trials

We conducted two advanced yield trials for the entries selected
out of the desi breeding project and one trial of Heliothis resistant
lines was planted both in normal fields as well as insecticide-free
areas. These trials like the PYTs were planted in a 5x5 quadruple
lattice and had the same plot size. Data on days to flower, maturity,
100-seed weight and seed yield were collected and analysed
(Tables 3.29 to 3.31). The Heliothis resistant lines trial im the
normal field was damaged due to wilt as almost all these entries
turned out to be susceptible. However, the trial im the unsprayed
blocks was free from wilt and we collected additional data om borer
damage 1.

We contributed 6 entries to International Chickpea Screening
Nurseries =~ Desi short and Medium Duration, 2] to Internationmal
Chickpea Heliothis Resistant Nursery and 28 to the entomological
trials of All India Coordinated Pulse Improv nt Project. We
retained 16 entries in these trisls for further testing next year



Table 3.4. Characteristics of entries in Preliminary Yield Trisal 1 - DS at I(RISAT Center, 1985/86.

Days to Days toc Weight Seed lrsect
Ent. 92 flo- smtu- of 100 yield Wile dmuge
No. Pedigree/ICC no. Parentage/name wering  rity seeds (g) (kg/he) Rank 4 score
1 I0XX-800004-BP-BF - SP-BP JG 74 x K BSO 49 .6 109 x.7 2370 12 17 ]
2 10CX-800004-8P-BP-1 3P-BP@ JG 74 x K 850 49.7 113 .23 3080 3 X 6
3 1OX-800004~8P-EP-16P-BP JG 74 x K 850 41.9 108 .8 730 17 60 ?
& 10CX-800004-5P-mp-] 9P X 74'x K 850 49.5 112 3.5 750 14 4 7
5  1OCX-800004~-8P-Bp- 26P-BP JG 74 x K B 48.4 109 2.3 1150 15 13 ]
6 IOCX-800004-8P-BP-28P-IP JGC 74 x K 850 50.1 11 .0 2980 9 L 7
7  10CX-800004-EP-Bp-29P-BP@ JG 74 x K 850 41.9 109 2.0 070 5 13 ?
8 I0CX-800005-5P-Bp-2r-BP JG 74 x P 1675 o4 .8 113 2.7 %0 11 sl 7
9 10CX-800007-8p-1p-| 22-BP JG 74 x Pule G 4 4.1 111 219 2760 13 o ]
10 IOCX-800007 -8P-0p-] &P-BP JGC 74 x Plule G 4 34.8 109 21.5 po¥. 1] a 24 7
1}  1CCX-800007 -BP-EP-16P-BP JG 74 x Pule G 4 35.1 110 ».2 7% 16 60 ]
12 IOCR-800007-EP-Bp-25-19 JG 74 x Pule C 4 35.8 108 4.3 2990 8 &7 7
13 10X-800007 -BP-2r-36P-Bp* JG 74 x Phule G 4 42.8 111 18.1 3190 1 0 7
14 10X-800007 -EP-8p-38P-Bpe JG T4 x Phule G 4 41.3 107 2.2 ? 30 7
15  10CX-800007 P -2p-4A8p-BPQ JG 74 x Phule G 4 52.8 112 19.1 3130 2 b 6
16 IOCX-800010-8P-Bp-S0P-2P P17 x HK 93 3.3 112 16.7 1680 b o 100 7
17 I0CX-800012-BP-2p-) 40P P17 x K 8% 34.8 109 16.7 0% 6 n 7
18 I0CX-800012-0F-Wp-37P-20 P 127 x K 850 347 108 16.5 %0 19 65 7
19 I0CX-800012-8P-B0-39P-5P P10 xK 8% 9.2 113 15.1 2060 % 100 7
20 10X-800013-Bp-BP-10P-B¢ P 127 x P 1675 42.1 106 21.0 zlo 18 i, 17
2 10CX-800014-DP-0p-SP- P17 x Pule Gl %.8 112 5.1 70 n 7% ?
22 I0CX-800017-Er-BP-1 W-1P* P 324 x Amigeri 3%.4 103 18.4 295% 10 35 ?
3 IOCX-800020-Bw-Bp-13P- P 324 x K 8 52.1 115 16 .4 %70 D b 8
24 ICC 4918 Amnigeri &2.5 112 .o 3070 4
3 1 oM K 850 60.0 114 3.4 % D
Mean & .6 110 Filg 60
SEe 0.5 1.2 0.60 12.4
cwW(1) 39 23 56 .4

8 Selected for ICSH-DS, 1906/&
* Selected for AYT, 1986/87.
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Parentage/nme

Pedigree/10C no.

Table 3.7 Characteristics of entries in Preliminary Yield Tris!l & - DS at ICRISAT Center, 1985/86.
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Table 3.20 Characteristics of entries in Preliminary Yield Trial 19{M st I(RISAT tenter (P} and (halior (GC), 1985/86.
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Table 3.21 Chwracteristics of entries in Preliminary Yield Trial 20-0M at ICRISAT Center (P) and Guelior {G), 1985/86.
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Project C-104(85)IC: Breeding long duration desi chickpeas for
stability and bigh yield - International

Objectives:

(1) To breed long duration desi type cultivars with high yield, and
stability, and consumer acceptance,

(2) To contribute early generation and advanced generation breeding
materials to chickpea growing countries.

Introduction

During the year we re-organized the research projects to emphasise the
stability of performance in the breeding program. Barlier, we had
seperate projects for breeding for high yield, disease resistance and

insect resistance. Considering that we need to incorporate the
resistances to different stress factors, along with yield, for
stability, the projects were re-organized combining different

projects. This project now deals with breeding desi chickpess for
long duration environments,

Until last year, we were testing early generstion (F/F3) bulks
in replicated tests; and the selected F;, bulks were space planted for
deriving single plants. We did not find the early generation testing
to be useful in selecting high yielding progenies. The high yielding
progenies in Fg/Fg generations did not show any correlation with their
early generation (F7/F3) performances.

Resistance to Fusarium wilt 1is mandatory in the breeding
material, because the disease 1s widespread. Therefore, all crosses
sre screened in F)/F3 stage for wilt resistance. These will be
screened for other resistances such as stunt, Ascochyta blight,
Heliothis, etc., 1n appropriate nurseries 1in lster generations
(F4/Fg). Progenies will be evalusted in Fg and Fg gemerations, and
the selected progenies will be included in replicated trials.
Promising lines from these trials will be contributed to international
nurseries.

Bybridization

The crossing block had 60 genotypes, and we used 52 lines for
hybridization. Apart from these, the crossing block had 131 lines
that were planted as a working collection. We made 14 three-way, and
144 single crosses (Table 4.1). Among the single crosses, 15 were for
combining Ascochyta blight resistance with high yield; 27 for
combining wilt, stunt and Ascochyta blight resistance with yield; 23
vere for combining resistance to wilt, stunt, botrytis gray mold with
high yield; 10 were for combining resistance to Ascochyta blight,
Botrytis gray mold and stunt with wilt and dry root rot resistances;
and the remaining 69 crosses involved high yielding strains with



Table 4.1 Crosses made in 1985/86 to combine high yield aand
resistance to various biotic factors into desi long durationm
chickpeas.
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Three-way crosses

Aschocyta blight and high yield .

850321 (1CC 1069 x C 235) Pant G-l14

850322 (1CC 1069 x C 235) BG-261]

850323 (ICC 1069 x C 235) GL 769

850718 Pant G-l1l4 (1CC 12237 x ILC 202)
850719 BG 256 (ICC 11321 x ICC 6988)
850720 BG 256 (235-38 x GL 1002)
850721 Pant G-1l4 (H 83-23 x ICC 12269)
850722 GNG 146 (ICC 3274 x ILC 202)
£50723 BG 256 (1CC 3274 x NEC 138-2)
850724 Pant G-114 (H 83-24 x NEC 138-2)
£50725 GNG 146 (ICC 8383 x ICCL 80004)
£50726 1CCC 40 (1CC 1069 x ICC 12237)
£50727 Pant G-ll4 (R 83-24 x ICC 12237)
850728 GNG 146 (H 83-24 x ICC 12237)

Singie Crosses

Ascochyta blight and High yield

850324 ICC 1069 GNG 146
850325 ILC 3279 ¢ 235
850326 ILC 3279 GNG 146
X50371 ICC 3935 Pant G-114
850372 ICC 3935 GNG 146
850373 ICC 3935 GL 1002
850374 ICC 3935 H 81-200
850375 H 81-73 Pant G-114
§50376 H 81-73 GNG 146
850377 H 81-73 GL 1002
850378 H 81-73 H 81-200
850379 235-38 Pant G-114
850380 235-38 GNG 146
§50381 235-38 GL 1002

850382 235-38 H 81-200
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Table 4.] contd.
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(Wilt + Stunt) x Ascochyta blight

850327 ICC 12237 ILC 202
850328 1CC 12237 ILC 3279
850329 1cC 12237 ICC 6988
850331 ICC 12237 B 76-66
850332 1CC 12269 1LC 202
850333 1CC 12269 ILC 3279
850334 ICC 12269 I1CC 6988
850336 1CC 12269 H 76-66
850347 ICC 12435 ILC 202
850348 1CC 12435 ILC 3279
850350 ICC 12435 ICC 6988
850351 ICC 12435 H 76-66
850352 ICC 11320 ILC 202
850353 ICC 11320 ILC 3279
850355 1CC 11320 1CC 6988
850356 ICC 11320 H 76-66
850357 ICC 3274 1LC 202
850358 ICC 3274 ILC 3279
850360 ICC 3274 ICC 6988
850361 1CC 3274 H 76-66
850362 R 83-23 ILC 202
850363 B 83-23 ILC 3279
850365 H 83-23 ICC 6988
850366 H 83-23 H 76-66
850367 H 83-24 ILC 202
850368 B 83-24 1LC 3279
850370 H 83-24 ICC 6988

(Wilt + Stunt) x (Ascochyta blight +
Botrytis + High yield)

850330 1CC 12237 NEC 138-2
850335 1CC 12269 NEC 138-2
850337 ICC 11321 ILC 202
850338 ICC 11321 1LC 3279
850339 1CC 11321 1CC 6988
850340 ICC 11321] NEC 138-2
850341 ICC 11321 B 76-66
850342 ICCL 80004 ILC 202
850343 ICCL 80004 ILC 3279
850344 ICCL 80004 ICC 6988
850345 ICCL 80004 NEC 138-2

850346 ICCL 80004 H 76-66
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Table 4.1 contd.

Cross No. Female Parent Male Parent
850349 ICC 12435 NEC 138-2

850354 ICC 11320 NEC 138-2

850359 ICC 3274 NEC 138-2

850364 R 83-23 NEC 138-2

850369 R 83-24 NEC 138-2

850384 1CC 1069 1CC 12269 .
850385 ICC 1069 ICC 11321

850386 ICC 1069 1CCL 80004
850390 1CC 8383 ICCL 80004
850394 H 83-23 ICCL 80004
850398 H 83-24 ICCL 80004

(Ascochyta + Botrytis/Stunt) x (Wilt + Dry root rot)

850383 ICC 1069 ICC 12237
8501387 1CC 8383 1CC 12237
850388 1CC 8383 ICC 12269
850389 ICC 8383 ICC 11321
850391 H 83-23 1CC 12237
850392 H 83-23 ICC 12269
850393 H 83-23 ICC 11321
850395 H 83-24 ICC 12237
850396 R 83-24 ICC 12269
850397 H 83-24 ICC 11321

High yield x Geographical diversity

850399 C 235 ICC 5332
850400 € 235 1CC 171717
850401 C 235 ICC 8265
850402 C 235 ICC 996

850403 C 235 ICC 1163
850404 C 235 ICC 8589
850405 C 235 ICC 8542
850406 C 235 ICC 7734
850407 € 235 ICC 2210
850408 C 235 ICC 4454
850409 Pant G-l14 ICC 5332
850410 Pant G-114 ICC 7717
850411 Pant G-114 ICC 8265
850412 Pant G-114 ICC 996

850413 Pant G-114 ICC 1163
850414 Pant G-114 ICC 8542

850415 Pant G-l1l4 ICC 8542




Table 4.] contd.

S G S o G oty U B W S G S W o A o O Gl G W QU T U A B N T — -

Cross No. Female Parent Male Parent
850416 Pant G-114 ICC 7734
850417 Pant G-114 I1CC 4454
850418 Pant G-114 ICC 4454
850419 GNG 146 ICC 5332
850420 GNG 146 1CC 7777
85042] GNG 146 ICC 8265
850422 CNG 146 ICC 996
850423 GNG 146 ICC 1163
850424 GNG 146 I1CC 8589
850425 GNG 146 ICC 8542
850426 GNG 146 ICC 7734
850427 GNG 146 1CC 2210
850428 GNG 146 ICC 4454
850429 GL 769 ICC 5332
850430 GL 769 1CC 717177
850431 GL 769 1CC 8265
850432 GL 769 ICC 996
850433 GL 769 ICC 1163
850434 GL 769 1CC 8589
850435 GL 769 ICC 8542
850436 GL 769 1CC 7734
850437 GL 769 I1CC 2210
850438 GL 769 1CC 4454
850439 BGM 4]9 1CC 5332
850440 BGM 419 1CC 7777
850441 BGM 4}9 1CC 8265
850442 BGM 419 ICC 996
850443 BGM 4169 ICC 1163
850444 BGM 419 1CC 8589
850445 BGM 419 I1CC 8542
850446 BGM 419 1CC 7734
850447 BGM 419 1CC 2210
B50448 BGM 419 ICC 4454
850449 GL 1002 ICC 5332
850450 GL 1002 1cC 71777
850451 GL 1002 ICC 8265
850452 GL 1002 ICC 996
850453 GL 1002 1CC 1163
850454 GL 1002 ICC 8589
850455 GL 1002 ICC 8542
850456 GL 1002 ICC 7734
850457 GL 1002 I1CC 2210
850458 GL 1002 ICC 4454
850459 I1CC 67] ICC 5332

850460 1CC 671 I1CC 7717
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Table 4.1 contd...

Cross No. Female Parent Male Parent
850461 1CC 671 ICC 8265

850462 ICC 671 ICC 996

850463 ICC 671 1CC 1163

850464 1CC 671 1CC 8589 ‘
B50465 1CC 671 ICC 8542

850466 1CC 671 1CC 7734

850468 ICC 671 ICC 4454

Botrytis mold tolerance

850729 ICC 1069 IcC 5035
850730 ICC 1069 ICC 6299
850731 IGC 1069 1CC 10302
850732 . ICC 1069 1CC 12961
850733 ICC 5035 1CC 6299
850734 ICC 5035 ICC 10302
850735 1CC 5035 1CC 12961
850736 ICC 6299 1CC ICC 10302
850737 1CC 6299 ICC 12961

Ascochyta blight resistance - Desi and Kabuli

§50738 ICC 10302 ICC 12961
850739 ICC 1416 1CC 6988
850740 ICC l4l6 ICC 5035
850741 ICC 1416 ICC 5127
850742 1CC 1416 ICC 13817
850743 ICC 1416 ICC 5124
850744 ICC 1416 ICC 12961
850745 ICC 1416 ICC 11874
850746 1CC 1416 ILC 3279
850747 1CC 1416 ICC 12952
850748 ICC 6988 ICC 5035
850749 1CC 6988 ICC 5127
850750 ICC 6988 ICC 13817
850751 ICC 6988 ICC 5124
850752 ICC 6988 ICC 12961
850753 1CC 6988 1CC 11874
850754 ICC 6988 ILC 3279
850755 ICC 6988 1CC 12952
850756 1CC 5035 ICC 5127
850757 ICC 5035 ICC 13817
850758 1CC 5035 ICC 5124
850759 ICC 5035 1CC 12961

850760 ICC 5035 ICC 11874



Table 4.1 contd.
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Cross No. Female Parent Male Parent
85076) ICC 5035 1LC 3279
850762 ICC 5035 I1CC 12952
850763 1CC 5127 1CC 13817
850764 1CC 5127 ICC 1524 .
850765 1CC 5127 ICC 12961
850766 1CC 5127 I1CC 11874
850767 ICC 5127 ILC 3279
850768 1CC 5127 1CC 12952
850769 1CC 13817 1CC 5124
850770 1CC 13817 1CC 12961
850771 I1CC 13817 ICC 11874
850772 I1CC 13817 ILC 3279
850773 1CC 13817 1CC 12952
850774 ICC 5124 ICC 12961
850775 1CC 5124 ICC 11874
850776 ICC 5124 ILC 3279
850777 1CC 5124 1CC 12952
850778 1CC 12961 1CC 11874
850779 1CC 12961 ILC 3279
850780 ICC 12961 1CC 12952
850781 ICC 11874 1LC 3279
850782 ICC 11874 ICC 12952
850783 ILC 3279 ICC 12952

Back Crosses

850596 (WR 315 x T 3) T3
850597 (P 436-2 x C 235) C 235
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geographically diverse lines. In addition to these, we made 10 and 45
crosses, respectively for increasing levels of resistance to Botrytis
and Ascochyta and to study inheritance of resistance to these
diseases. Sowe single crosses will be used to make three-way crosses
next year.

F; Generation

Remnant seeds of 180 F|“s from the previous season (1984/85) were
planted for advancement. Twenty-one crosses were killed due to soil
salinity. We harvested the remaining 159 crosses. One hundred and
fiftytwo <crosses made during this season were planted in the
off-season nursery at Tapperwaripora (Jammu and Ksshmir) to advance
the generation.

Fo Populations

We had 336 Fj populatxons for planting but could accommodate only
1€ 1n wilt sick plot, & in Ascochyta blight nursery, 15 in Beliothis
nursery and 6 1n in norrnal fields. The remaining F7 s which could not
be accommodated n the wilt sick plot, will be planted next year
(Table 4.3).

F3 Generation

We grew & bulks and 2646 progenies for evaluation and selection,
and selected 545 single plants and 37] bulks for further evaluation.
We could not accommodate 145 Fq bulks and 1029 Fy progenies in the
vilt sick fields (Table 4.3). These will be planted next year.

F4 Generation

We grew 132 bulks 1n norrial fields for deriving single plants.
Each bulk was grown in up to 50 rows. The row length was 4 m, with
rows spaced at 60 ¢m and plants at 20 cm. From these bulks we
selected 4002 single plants. One hundred and sixty three bulks were
also planted in the wilt sick plots, and we selected 28 wilt resistant
plants for further evalustion.

Progeny rows

The numbers of progenies grown and single plants selected are
given in Table 4.2. All progenies were planted as &4 row plots (except
F,°s which had 2 row plots) of 4 m length, with row to row spacing 30
cm, and plant to plant 10 cm. Two checks, H 208 and K 850, were
planted after every 18 progenies. Most of these progenies were also
planted as one-row plots in wilt sick fields. Those progenies showing
>80% susceptibility to wilt were rejected. Progenies showing <302
wilt were considered for selection as progeny bulks. Single plants
vere selected in progenies showing 302 to 802 wilt incidence.
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Table 4.3 The numbers of F2-F5 populations/

progenies which could not be accommodated in wilt
sick plot in 1985/86.
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General Populations/Bulks Progenies
F2 289 -
F3 145 1029
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Resistant progenies with high yielding ability (based on wvisual
evaluation and uniformity were bulk harvested. Single plants were
selected from non-uniform progenies. The numbers of unifors and high
yielding bulks that were selected for replicated trials are indicated
in the Table 4.2. S5ix selected progenies having kabuli seed type were
included in the yield trials of kabuli types (Table 4.4).

Preliminary Yield Trials .

There were 28 preliminary yield trials (PYT). All trials, except
two, had 23 bulked lines (Fg/Fg generations) and two checks, H 208 and
R 850. These were planted in 5 x 5 quadruple lattice square designs,
vith four replications. The PYT of multiseeded lines had 3J entries
and three checks, H 208, K 850 and HMS 8 and was planted ina 6 x 6
triple lattice design. The PYT for ascochyta blight resistant lines
had 16 entries and two checks, H 208 and K 850. It was planted in a
randomised complete block design with four replications. Excepting
the trials for Heliothis resistant lines all other trisls were planted
at the Cattle brceding farr. The Heliothis resistant lines trials
were planted in unsprayed fields at the HAU farm. All the trials had
four-row plote of four meter length. Row to row spacing was 30 cm and
plant to plant 10 ¢m. Observations on plant stand, days to 501
flowering and maturity, 100 seed weight, and seed yield were recorded
on the whole plot.

PYT - desi long duration linmes

There were ten preliminary yield trials consisting of long
duration desi lines. The results are presented in Tables 4.5 to 4.14.
A few entiies have significantly cut yielded the checks. From these
trigls we selected 18 lines for Internstional Chickpea Screening
Nursery (ICSN)-desi long duration (DL), 2 lines for ICSN-desi medium
duration (DM), and & lines for Internstional Chickpea Cooperative
Trial (ICCT)-DL.

PYT - mid-tall plant types

There were twe trizls of mid-tall plant types. The results are
presented in Tables 4.15 and 4.16. Ve selected 2 lines for inclusion
in ICSN-DL and ! in ICSN-DM.

PYT - multi-seeded and double podded lines

We planted five trials consisting of wmulti seeded and double
podded lines; and cne trial of multiseeded lines. The characteristics
recorded in these are given in Tables 4.17 to 4.22., From these we
selected 9 lines for including in ICSN-DL and 8 lines in ICSN-DN,
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Table 4.5 Characteristics of entries in Preliminary Yield Trial - 1 IL at
Hisar in 1985/86.

Deys to Days  Weight Seed

sl. 10X No./ 0 2 to of 100  Yield
No. Pedigree flowering maturity seeds(g) (kg/ha) Rank
1  800059-BP-7H-3H-BH 8.0 166.9 19.7 2606 13
ICCL 78023 x ICCC 9
2  800059-BP-9H-1B~-BH 62.3 161.5 13.1 2690 11
ICCL 78023 x 1CCC 9
3 800060-BP-6H-1H-BH $ 89.0 165.9 17.4 3093 2
ICCL 78023 x K 850
4  800067-BP-3H-1H~BH 97.3 166.1 15.7 2768 10
JCCL 78043 x 1CCC 9
S 800067 ~BP-6H-1H-BH 81.1 162.9 19.2 2959 6
ICCL. 78043 x 1IOCC 9
6 80007 5-BP-14H-M-BH @ 61.3 162.4 15.3 2997 5
1CCL 78054 x 10CC 9
7 80007 5-BP-19H-1H-BH 86.0 164.9 11.8 239 18
ICCL 780%4 x 1IOCC 9
8 80007 5BP-21H~]KR-BH 87.6 165.9 13.2 242 16
ICCL 78054 x 10CC 9
9 80007 5-BP-24H~1H~-BH 85.1 163.0 12.0 2016 24
1CCL 78054 x 10 9
10 80007 5-BP-27H~]1H-BH 62.2 16].] 15.] 2560 14
ICCL 78054 x I0CC 9
11 80007 5%-BP-6 TH~-2H-BH 85.2  164.8 14.8 2309 21
ICCL 7805% x 1XXC 9
12 800075-BP-73H-1H-BH 83.4 162.4 11.6 X081
ICCL 78054 x 1CCC 9
13 80007 5-BP-73H~MH-BH 82.1 161.5 11.9 2375 19
ICCL 78054 x 10CC 9
14  800076-BP-9H-1H-BH 84.2 163.9 14.9 2512 15
1CCL 78054 x K 850
15  800076-BP-]0H-M-BH 87.9 166.6 15.5 255 12
ICCL 78054 x K 6%
16  800076-BP-43H-1H-BH 83.1 163.7 15.4 3093 2
ICCL 78054 x K 8%
17 800076-BP—4M-2-BH 80.6 162.6 14.6 235 2
ICCL 78054 x K 850
18  800076-BP-55H-1H-BH 87.4 164.8 12.5 2233 22
ICCL 78054 x K 8%0
19  800076-BP-57H-1H-BH 85.5  165.0 1.4 2403 17
ICCL 7805 x K 850
20 800]106-BP—H-]1H-BH 78.6 162.1 13.8 1911 25
ICCL 79006 x HDN 9-3
21  80003]-BP-2H~-ZH-BH 85.1 165.2 15.7 2799 8

P 326 x PHULE G~
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Table 4.5 contd.
Days to Days Weight Seed
Sl.  IOCX No./ 0 % to  of 100 Yield
No. Pedigree flomering maturity seeds(g) (kg/ha) Rank
800031 -BP- 241~ 1H-BH 84.6 165.8 187 3079 4
P 326 x PHULE G4
B3 800045-EP-2H-1H-BH 9.2 1687 17.8 344 1
ICCL 78005 x P 1675
2% ICC 495%  H 208 89.4 166.1  12.4 2938 7
25 1CC 5003 K 850 81.8 1642 T3 T18% 9
Mean 83.04 164.32 15.63  2607.2
SE+ 178 1.3 0.35  1%8.1
cv(%) 4.29 1.5 4.5 12.1

@ Contributed to 1CSN-IM
$ Contributed to ICSN-DL
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Table 4.6 Characteristics of entries in Preliminary Yield Trial - 2 IL at
Hisar in 1985/86.

Days to Days Weight Seed

sl. ICX No./ 0 2 to of 100 Yield
No. Pedigree flowering msturity seeds(g) (kg/ha) Rank
l 80004 5~BP- 24~ 2H~BH 9.9 165.2 17.9 2588 18
ICCL 78005 x P 1675
2 80004 5~BP~3H- 21~ 87.8 163.4 19.0 1887 25
ICCL 78005 x P 1675
3 80004 5~BP-4H~-1H-BH 86.9 161.8 16.9 225 2
ICCL 78005 x P 1675
4 80004 5~BP~14H-1H~-BH 87.5 162.6 15.8 2690 15
ICCL 78005 x P 1675
5 80006 9-BP-44H~ 1 H-BH 88.4  163.1 15.8 2375
ICCL 78043 x P 1675
6 800102~BP-] 4H-1H~BH 87.0 163.0 14.8 1937 Y&
ICCL 79004 » PHULE G-}
7 8001 84~4H-1H~H-BH 87.5 1633 12.6 2873 11
1I0CC 17 x PANT G~114
8 8001 84~4H~1H-TH-BH * 88.1 162.8 13.7 3195 2
10CC 17 x PANT G-114
9 800168-3H-1H-1H-BH 89.1 163.8 12.7 3032 7
I0CC 4 x PANT G-114
10 800203-7H-1H~1R~-BH & Q1.0 163.0 13.0 3125 4
JOCL 79080 x G 130
11 800] 23-Bd~BH- 50H-BH 85.1 162.6 13.2 2394 . ]
BG 209 x G 130
12 8001 23-BH-BH~-5H~BH B4.3 159.7 11.8 3454 1
BG 209 x C 130
13 8001 24-BH-B1-21H-BH 85.6 160.6 13.2 3032 7
BG 209 x H 208
14 800] 24~BH--BH-36H~BH 86.9 162.8 13.0 29% 10
BG 209 x H 208
15 80021 7-B1-Bi~1H-B 103.9  167.5 14.0 3088 6
BC 209 x K §%0
16 8002] 7-BH-BH-23H-BH 9%.8 165.8 13.0 %30 17
BG 209 x K 850
17 8001 29-BH~BH-30H-BH 87.9 162.3 11.6 2476 19
GL 769 x ¢ 235
18 8001 29-BH-BH-54H-BH $§ 86.3 162.6 12.8 3177 3
GL 769 x C 235
19 8001 29-BH-Bi-7 TH-BH 88.3 162.0 12.1 %97 14
GL 769 x C 235
2 800130-Bi-BH-1 2H-BH 88.4  164.5 12.7 3098 5
GL 769 x F 378
8001 30-BH-BH-204-BH 88.6 163.0 13.9 2862 12

GL 769 x F 378
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Table 4.6 contd.
Days to Days Weight Seed
s1. IX No./ 0 X to of 100 Yield
No. Pedigree flowering wmaturity sesds(g) (kg/te) Rank
8001 30-BH~BH-3 1 H-BH 84.4 161 .4 13.2 2942 9
GL 769 x F 378
3 8001 30-BH-BH-39H-B1 87.3 162.6 , 13.7 2678 16
GL 769 x F 378
24 ICC 4954 H 208 87.7 165.2 12.8 1911 24
25 ICC 5003 K 8% 84.5 161.7 24.6 2709 13
Mean 88.41 163.06 14.31 2714.1
SEs+ 179 0.9 031  243.0
cTV2) 4.05 1.16 6.4 17.9

§ Contributed to ICSN-TL
* Contributed to 10CT-DL
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Table 4.7 Characteristics of entries in Preliminary Yield Trial - 3 IL at
Hisar in 1985/86.

Deys to Deays  Weight

S1. I1CCX No./ 02 to of 100 Yield

No. Pedigree flowering maturity seeds(g) (kg/ha) Rank

1 80013 ] ~Bi-BH-27H-BH 104.5 168.1 13.3 2362 25
GL 769 x G 130

2 80013] -BH-BH-294-BH 93.3 166 .6 22.7 3216 12
GL 769 x G 130

3 800131 -BH-BH-41R-BH 89.9 167.1 4.7 3028 17
GL 769 x G 130

4 800131 -BH-BH-57H-BH 100.1 166.3 13.8 3541 b
GL 769 x G 130

5 80013 5-BH~@{-3Z-BH 104.6 166.3 13.1 2392 24
G 769 x P 2161

6 800135BH-BH—47H-BH 87.2 166.2 12.1 3716 2
Gl 769 x P 216}

7 80013 5-BH-BH—-67H-BH 88.9 164.9 13.2 3003 18
GL 769 x P ll6]

8 8001 3 5—~BH~BH~6 SH-BH 88.8 170.4 12.3 3080 15
GL 769 x P 2lol

9 80013 5-B{—-BH-7 SH-BH 106.1 165.5 13.4 2570 23
GL 769 x P 116}

10 80013 5-BH~BH~7 9H-BH 100.5 168.0 12.7 2842 21
Gl 769 x P 216l

11 800 38~BH-BH -3 SH~-BH 91.7 165.9 12.2 3818 1
GNC 16 x F 378

12 8001 50-BH-R1- 21R-B 89.7 167.2 16.0 3244 11
R 7649 x P 326

13 8001 50-BH~-BH-6 1R-BH 88.5 164.2 12.4 3534 6
H 7649 x P 326

14 8001 S0—BH-Bi-6 Z-BH 87.1 166 .4 12.5 3598 4
H 76~49 x P 326

15 800160-Bi-BH-3H-BH $ 97.1 171.3 13.4 3477 9
ICCC 3 x PANT G-114

16 800160—BH-BH-27H-BH 88.9 168.1 12.1 3487 8
ICCC 3 x PANT G-114

17 80016081 —-BH-28H-BH 87.0 164.6 12.6 3187 14
ICCC 3 x PANT G-114

18 800160-BH-BHi-39%-BH 86 .8 165.6 11.9 2890 20
ICCC 3 x PANT G114

19 800161 -BH-BH--BH 9.1 171.2 13.8 3699 3
ICCC 4 x C 235

20 800161 -BH-BH-1 SH-BH 95.3 168.6 14.3 3434 10
ICCC 4 x C 235

21 800161 -BH-—-BH-26H-BH 92.6 167 .8 13.4 3523 7

ICCC 4 x C 235
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Table 4.7 contd.
Days to Days Veight  Seed
81. I0X No./ 52 to of 100 Yield
No. Pedigree flowering maturity seeds(g) (kg/ha) Ramk
22 80016 2-8-H8-3 B0 90.4 166.7 12.5 043 16
TOC 4 x F 378
yal 80016 3-BH~-BH~1H-B 9.4 166.8. 12,0 3198 13
I0CC 4 x G 130
2% ICC 4954 H 208 8.8 1627 12.5 2908 19
25 1CC 5008 K 850 82.6 165.5 3.9 2715 22
Mean 92.96 166.88 14.27 3181.9
SE+ 1.9 132 046  28.0
cw2) 4.17 1.58 6.44 13.1

$ Contributed to ICSN-DL
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Table 4.8 Charscteristics of entries in Preliminary Yield Trial - 4 IL at
Hisar in 1985/86.

Deys to Deys  Weight Seed

S1. IOX No./ 5 2 to of 100 Yield

No. Pedigree flowering maturity seeds(g) (kg/hs) Rank

1 80016 3-8-1H-] 2-BH 89.4 163.4 12.9 3250 9
ICCC 4 x G 130

2 800163 -MH-BH-]1 TH-BH * 9]1.8 167.7 14.9 3539 2
10CC 4 x G 130

3 800163~-BH-BH~-20H-BH 107 .6 169.4 13.4 3257 6
ICCC 4 x G 130

4 800163-BH-BH-26H-BH 101.0 167.2 131 3152 12
ICCC 4 x G 130

5 80016 5-HBi-BH-7H-BH 9.6 166.5 14.1 3333 5
1I0CC 4 x NEC 177

6 80016 5B -~-BH~JH-BH 90 .8 166 .4 14.4 3055 16
1I0CC 4 x NEC 177

7 80016 5~BH~-BH-<47H-BH 90.1 166.7 13.7 3165 11
1I0CC 4 x NEC 177

8 8001 7 4~BH-BH~20H~BH 88.2  165.6 12.3 3257 6
ICC 13 x P 3%

9 80017 4~BH-BH~4H-BH S 87 .4 163.9 13.2 3379 4
ICCC 13 x P 3%

10 800225~-BH-BH~44H-BH 100.3 167 .9 16.2 3116 13
10CC 17 x BG 203

11 800185881 JH-BH 102.5 167 .6 13.3 2858 3
ICCC 20 x C 235

12 8001 85~-BH-BH-16H-BH 97.5 166 .6 14.4 3004 17
10CC 20 x C 35

13 8001 8 5-BH~-BH-27H-BH 92.4 167.0 13.1 3213 10
ICCC 20 x C 235

14 B80024] -BH-BH-SH-BH § 92.0 166.0 10.1 3414 3
ICCL 79065 x BG 203

15 800241 -BH—HH-1 1H-BH 87.1 165.1 12.1 2887 19
ICCL 79065 x BG 203

16 800241 -BH-BH-1 4H-BH 85.9 161.7 12.3 3078 14
ICCL 79065 x BG 203

17 80024] -BH-BH-348-BH 90.4 165.8 11.3 25 25
10CL 79065 x BG 203

18 800241 ~Bi-BH-37R-BH 91.7 166.0 11.0 2871 2
ICCL 79065 x BG 203

19 800241 -BH-BH-40R-BH 8%.9 163.0 12.2 3060 15
ICCL 79065 x BG 203

X 80024} -Bi-BH-61R-BH 88.7 166 .0 12.5 3709 1
ICCL 79065 x BG 203

2] 800241 -B-BH-81 K- 88.7 165.1 12.3 3257 6

ICCL 79065 x BG 203
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Table 4.8 contd.
Days to Days  Weight  Seed
s1. 10X No./ 5 2 to of 100 Yield
Ro. Pedigree flowering msturity sesds(g) (kg/ha) Rank
22 800244-1-M0-398~-M 87 .8 164.9 12.0 2864 22
ICCL 79080 x BG 203
n 800244 B~ 55~ 8.6 165.7 , 11.8 3 2%
1CCQL 79080 x BG 203
24 ICC 4954 H 208 88.1 166 .4 12.5 2882 y.4)
25 ICC 5003 K 830 8.3 163.5 2.3 2998 18
Mesn 91.91 165.80 13.4] 312.1
SE+ 172 0.9 0.7  20.7
cTw2) 3.74 1.19 4.07 13.1

$ Contributed to 1ICSN-IL
* Contributed to ICCT-IL
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Table 4.9 Cheracteristics of entries in Preliminary Yield Trial - SIL at
Hisar in 1985/86.

Deys to Deys ‘eight Seed

s1. 10X No./ 502 to of 100 Yield
No. Pedigree flowering maturity seeds(g) (kg/he) Renk
l 80020 ] -8~ 1 OH-B 9.1 164 .4 12.0 2692 19
ICCL 79080 x C 235
2 800201 -BH-BH-40H-BH 89.7 165.0 12.1 248 2
ICCL 79080 x C 235
3 800201 ~BH~HH-4 SH-BH 8.7 164.0 13.6 3193 7
ICCL 79080 x C 235
4 80020] -BH-BH-47H-BH 88.6 163.8 12.4 2930 14
I0CL 79080 x C 235
5 80020] -BH-BH~-51H-BH B89.6 165.1 11.6 2823 16
ICCL 79080 x C 235
6 800201 -BH-BH-53-H 90.3 165.2 11.3 2557 X
ICCL 79080 x C 235
7 800204-BH-BH~17H-BH § 92.3 165.5 13.7 3533 2
ICCL 79080 x H 208
8 800 204~BH-BH-49H-PH 87.2  163.5 13.7 1993 2
ICCL 79080 x H 208
9 800 204—-BH—-BH-S0H-BH 89.9 167.0 12.5 7739 17
ICCL 79080 x H 208
10 8002] 2-BH-BH-8H-BH $ 85.7 162.4 13.6 3400 3
ICCL 79085 x H 208
11 80021 2-M-BH-20H-BH 92.8 166.7 12.4 2931 13
ICCL 79085 x H 208
12 80021 2-BH-BH-51H-BH 87.6 164.2 11.7 3377 4
ICCL 79085 x H 208
13 80021 2-I-B-68H-M 87.1 166.7 16.7 3683 1
ICCL 79085 x R 208
14 800216-M-BH-31-BH 85.4 163.0 14.1 3043 10
IOCL 79085 x PANT G-114
15 80021 6-BH-BH-6H-H 94.2 166.0 12.3 2425 3
ICCL 79085 x PANT G-114
16 800224~BH-BH-1 9H-BH 9.3 165.0 13.3 2989 12
I0CC 13 x K 850
17 800 224~BH-BH-4SH-BH 90.6 165.8 14.4 3311 S
I0CC 13 x K 8%0
18 8001 52-B-B-3H-H 87.] 166.1 12.5 3202 6
R 76~49 x PANT G-114
19 8001 52-PH--BH-3 SH-BH 90.6 166.0 12.9 2483 2
H 7649 x PANT G-114
y. 4] 8001 52-BH-BH-44H-BH B4.9  162.1 25.1 2243 2%
R 76-49 x PANT G-114
2 80020 5-BH-BH-1 4H-BH 89.1 164.3 12.9 7732 18

ICCL 79080 x NEC 177




Table 4.9 contd.

Days to Days  Weight Seed

Sl. ICX No./ S0 2 to of 100 Yield
No. Pedigree flowering maturity seeds(g) (kg/he) Remk
22 80020585 1H-BH 87.2 162.5 13.4 3002 11
ICCL 79080 x NEC 177
yA) 80020 5~-2-B- S8R 92.8 165.7 - 12.9 3161 8
ICCL 79080 x NEC 177
2% ICC 4954 H 28 89.5 166.2 12.5 2873 15
25 ICC 5003 K 850 84.3 166.1 2.5 3099 9
Mean 89.10 164.89 13.99 214.4
SE+ 1.7 1.2 033 2%8.1
CW2X) 3.97 1.47 4.66 17.7

$ Contributed to ICSN-L
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Table 4.10 Characteristics of entries in Preliminary Yield Trial - 6 IL at
Hisar in 1985/86.

Days to Days Weight Sead

Sl. ICCX No./ S0 2 to of 100 Yield

No. Pedigree flowering maturity seeds(g) (kg/ha) Rank

1 80020 5-8H-81~-7 1H-BH 94.9 165.6 13.0 1926 10
ICCL 79080 x NEC 177

2 790374~BC BR-3H-BH 81.5 160.2 16.2 1913 11
L 550 x P 4353~1

3 HAL . 3-9H-BH 88.0 164.3 12.3 1644 Y.\
4 HAU .3-] 1B-BH 84.5 161.9 15.7 1295 25
5 790009-BG BH~1ZH-BH 99.0 166.1 2.7 1862 13
IOCC 4 x P 1353
6 790035~-BG BH-22H—-BH 9%
P-1198-1 x P 1353

.8 165.1 14.9 1972

\

7 790070-BG BH-3H-BH 9.2 164.9 13.1 2110 3
JG 74 x 10CC 16

8 790059~BG BH-6H-BH 89.4 165.3 13.0 1935 9
PHULE G4 x 10CC 15

9 79037 >--BH-3H-1H-BH 81.8 162.3 13.5 1674 18
L 550 x PANT G-114

10 79037 5—-BH-BH-5H-1H—BH 84.3 162.2 18.2 1732 17

L 550 x PANT G-114

11 79037 5-Bi - - 23H-1H-BH 81.0 162.4 13.2 1739 16
L 550 x PANT G-114

12 79037 5—Bi-BH—284-1H-BH 83.3 161.7 13.6 1664 19
L 550 x PANT G-114

13 7903838 -6H—1H-BH 86 .8 162.6 14.6 1941 7
NEC 177 x P 324

14 790383—-BH-BH-23H-1H-BH 93.3 165.3 16.1 1625 22
NEC 177 x P 324

15 790383~BH~-BH--50H-1H-BH 98.7 166.7 15.6 1936 8
NEC 177 x P 324

16 790383-BH~-BH-52H-2H-BH 99.3 165.5 14.5 1944 6
NEC 177 x P 324

17 790391 -BH~BH-30H-1H-BH § 95.4 165.9 13.9 1983 4
P 324 x P 2161

18 790391 -BH-BH-350-1H~-BH 89.3 162.5 15.5 1760 15
P 324 x P 2]61

19 79039] ~BH~-BH~42H-1H~-BH 92.5 164.1 14.9 1643 21
P 324 x P 2161
79039 -BH-BH~53H-1H~BH 83.6 162.0 13.6 1342
P 324 x P 2161

2 790393~-BH-BH-9H-1H-BH $ 90.4 165.7 15.4 2156 2
P 324 x PANT G114




Table 4.10 contd

Sl. IOX MNo./
No. Pedigree

2 790393884 7H- 14
P 324 x PANT G-l114

3 790393887 7h-1H-
P 324 x PANT G-114

24 ICC 4954 H 208
25 ICC 5003 K B850

Mean
SE+

()

Days to Days

0 1

to

©9

of 100

Yield

flowering maturity seeds(g) (kg/tm) Renk

9200
8.5

.
~ (W

58
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93

84.
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1
3.89

167.0
163.1
164 .4
161.2
163.92

0.98
1.19

-+

13.9

13.5

®S
PR3

[
vy O W
U8S

1830
2050
1407
1886
1817.2

139.5
15.4

14

S Contributed to ICSN-{L
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Table 4.1] Characteristics of entries in Preliminary Yield Trial -
7 DL st Hisar in 1985/86.

Days to Weight Seed

§1 1CCX No./ 50 % of 100 Yield
No Pedigree flowering seeds(g) (kg/hs) Rank
1 790393-BH-BH~-83H~-1H-BH 87.5 12.9 2203 L 12
P 324 x PANT G-l14
2 790394-BH-BH-9H-1H~BH 88.0 13.5 2284 8
P 216] x P 4353-1
3 790394-BH-BH-13H-1H-BH $ 88.5 14,1 2313 5
P 2161 x P 4353-1
4 790394-BH-BH-38H-1H-BH 90.3 13.3 1831 24
P 2161 x P 4353-]
p) 7904]12-BH~BH-7H~2H-BH 89.3 12.4 2087 13
PANT G-114 x ICCC 20
6 790412-BH-BH-8H~]1H-BH 89.3 12.3 2171 14
PANT G~114 x 1CCC 20
7 790430~BH-BH-4H~]H-BH 88.3 12.2 2713 1
ICCC 13 x 1CCC 18
8 790435-BH-BH-2H-1H-BH $ 87.0 14.7 2389 3
ICCC 13 x ICCX-730007-18-1-B
9 780507 -BH-BH~]18H-1H~BH 86.3 13.6 2286 7
PANT G-114 x 1CCX-730367-
1)1~4-1P~-BH-BH
10 780510-BH-BH-]1H-1H-BH 90.3 12.1 2101 16
PANT G-114 x NEC 240
11 780510-BH-BH-7H-1H-BH 90.0 13.9 2162 15
PANT G-114 x NEC 240
12 780510-BH~BH~-20H~-]1H~-BH 89.0 13.8 2171 13
PANT G-114 x NEC 240
13 780510~BH-BH-25H-2H~-BH 94.8 14.8 2236 10
PANT G~114 x NEC 240
14 780510~-BH~BH~-34H~]1H~BH 87.8 12.3 1764 25
PANT G-114 x NEC 240
15 7805)3-BH~-BR-2H~]1H-BH 86.0 12.1 2071 18
‘ PANT G-114 x H 223
16 780513-BH-BH-6H-]1H~BH 84.3 11.9 2302 6
PANT G-114 x H 223
17 780513-BR-BH-~2]1H~]R-BH 87.3 13.0 2052 20
PANT G-114 x H 223
18 780513-BR~-BH-39H-1H~BH 88.0 12.8 2229 11
PANT G-114 x H 223
19 78051 5-BH-BH-3H-1H-BH 90.3 23.2 2249 9
PANT G-114 x P 2994
20 78051 5-BH-BH-5H-1H~BH 98.5 12.8 2058 19
PANT G-114 x P 2994
21 78051 5-BH-BH-18H-1H-BR 90.3 19.2 2004 21

PANT G-114 x P 2994
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Table 4.1! contd
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Days to Weight Seed

1. ICCX No./ 50 1 of 100  Yield
No. Pedigree flowering seeds(g) (kg/ha) Rank
22 78051 8-BH-BH-TH-1H-BH § 87.8 13.5 2333 [
PANT G-114 x NEC 177
23 780519-BH-BH~14K-1H-BH 90.8 13.2 2518 2
PANT G-114 x P 992
24 ICC 4954 H 208 90.5 13.1 1996 22
25 ICC 5003 K 850 85.0 25.0 1950 23
Mean 88.98 14.22 2178.9
SE+ 1.57 0.7  141.)
cv(z) 3.53 6.6] 12.9

——— T A S O T Vi W e e G T G A e B A A G S O W I G B T G G e e T e G R e S S W OB S S A B e M U S WS Y O

S Contributed to ICSN-DL



Table 4.12 Characteristics of entries in Preliminary Yield Trisl -
8 DL at Hisar in 1985/86.

L K o2 L R R R R R Y L L T Ty - -

Days to Weight Seed

S1. 1CCX No./ 5 2  of 100  Yield
No. Pedigree flowering seeds(g) (kg/ba) Rank
1 780519-BH-BH-17H-1H~BH 72.9 15.1 1965 22
PANT G-114 x P 992
2 780519-BH-BH-21H-1H-BH 91.5 19.0 2289 17
PANT G-114 x P 992
3 780541 -BH-BH~11H-1H~-BH 93.7 13.2 2791 2
1CCC & x C 214
4 790414-BH-BH-9H-1H-BH 88.2 13.3 2465 12
PANT G-114 x 1CCX-730167
-5-3-B
5 7904]4~BH-BH-18H-]1H~BH 91.0 12.5 2540 8
PANT G-114 x 1CCX-730167
-5-3-B
6 79041 4-BH-BH-21H~2H-BH 88.7 12.4 2944 1
PANT G-114 x 1CCX-730167
-5-3-8
7 7904] 4-BH-BH-29H~2H-BH 86 .2 12.6 2439 13
PANT G-114 x 1CCX-730167
-5-3-B
8 790414-BH~-BH-33H-1H~BH 84.3 12.5 2634 7
PANT G-114 x 1CCX-730167
-5-3-B
9 790359~BH-BH-20H-1H-BH * 88.8 12.3 2752 3
B 208 x P 4353-]
10 790359-BH-BH-21H~1H-BH $ 92.3 12.9 2712 5
H 208 x P 4353-1
11 790359~BH-BH-24H~ 2H~BH 88.4 13.5 2742 4

H 208 x P 4353~}
12 77043]1-B-BH-16H~-]1H-]1H-BH 89.8 12.6 1989 21
F 378 x SL 972-A

13 770431 -B-BH-20R-1H~2H-BH 89.5 12.8 2699 6
F 378 x SL 972-A

14 770436-B-BH~8H-1H-1H-BH 94.3 12.9 2153 20
F 404 x JG 39

15 170436~-B-BH-19H-]1H-1H-BH 85.3 11.6 2398 15
F 404 x JG 39

16 770447 -B-BH-4H-]1R-1H~-BH 98.9 20.8 2181 19
NEC 550 x ICC 637]

17 770447-B-BH-4H-3K-]1H-BH 89.9 12.6 2493 11
NEC 550 x ICC 6371

18 770142-B-BH-2H-2H-1H-BH 91.0 12.2 2523 9

JG 39 x PANT G-114
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Table 4.12 contd
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Days to Weight Seed
Si. ICCX No./ 50 2 of 100 Yield
No. Pedigree flovering seeds(g) (kg/ha) Rank
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19 770142-B-BH-31H-1H-1H-BH 89.6 11.9 1875 24
JG 39 x PANT G-114

20 771154-B-BH-2H~1H-1H-BH 96 .4 17.3 2523 9
[F2(GL 651 x P 1092)-2])x )
[F2(NEC 30 x BENGAL GRAM-2]

21 771154~B-BR-3H-2H-1H-BH 94.3 19.7 1797 25
[F2(GL 651 x P 1092)-2]x
[F2(NEC 30 x BENGAL GRAM-2]

22 780522-B-BH-1R-2H-1H-BH 91.0 12.1 2437 14
BG 203 x P 326
23 780509-BH-BT-11H-1H-1H-BH  89.8 11.6 2317 16
PANT G-114 x P 4353-]
24 1CC 4956 H 208 88.3 13.1 1964 23
25 1CC 5003 K 850 86.8 24.8 2271 18
Mean 89.64  14.21  2395.8
SE+ 1.9] 0.40 188.3
cv(x) 4.26 5.57 15.7

N e T W O e W W W e G SR AN W G @ e e o A AR W e W G G W e A S G s G G S AR W SR e M UEA A T WU WS S S T TR W W G G W NS M W S W

$ Contributed to ICSN-DL
* Contributed to ICCT-DL



Table 4.13 Characteristics of entries in Preliminary Yield Trisl -
9 DL at Hisar in 1985/86.

Days to Weight Seed

Sl. ICCX No./ 50 % of 100 Yield
No. Pedigree flowering seeds(g)(kg/ha) Rank
1 780520~-BH~-BT~21R-1R-1H~-BH 97.5 12.3 2850 . 14
PANT G-114 x NEC 2368
2 780454-BH-BT-2H-1H-1H-BH 91.8 11.4 3348 1
(F 404 x JG 39) x P 326
3 780454-BH-BT-9H-2H-2H-BH 93.6 11.5 2886 11
(F 404 x JG 39) x P 326
4 790359-BH-BT-2R~]1H-]1H-BH 89.6 11.9 2249 21
H 208 x P 4353-1
5 770058-B-BH-9H~1H~-]1HR~BH 90.4 12.1 2883 12
ICCC 1 x P 992
6 771111-B-BH-9H-1H-]1H-BH 90.6 11.6 2364 20
P 992 x G 130
7 780537 -B-BR-10R-1H-1H-BH 88.3 12.1 2187 23
BG 203 x G 543
8 780083-B-BH~18H~]1H~1H~BH 84.8 13.4 2677 16
1CCX-730167~-5-3-B~BP x K 850
9 780083-B~BH-27H~-1H-~1H~-BH 85.8 21.7 2919 9
1CCX-730167-5-3-B-BP x K 850
10 780520-BH-BT~43H~1H-1H-BH 89.0 12.5 3157 4
PANT G-~114 x NEC 2368
11 780521 ~-BH-BT~1H-1H~-1H-BH 86.9 11.5 3076 5
BG 203 x C 214
12 770918-9H~1H-1H-1H~]1H-BH 87.7 12.9 2668 18
PANT G-115 x (NEC 140 x NEC 847)
13 760550-B-BP-BH-11H~1H~1H-BH 90.4 13.6 2754 15
NEC 123 x NEC 847
14 760550~B~-BP-BH-~20H~]1H~]1H~BH 83.5 19.2 1715 24
NEC 123 x NEC 847
15 760550-B-BP-BH-28H-1H-1R-BH 81.7 24.8 1448 25
NEC 123 x NEC 847
16 760600-B-BP-BH-1K-1H-1H-BR § 89.4 13.5 3166 3
NEC 249 x GL 630
17 760639-B-BP-BH-23H-2H-1H~-BH 88.9 13.8 2670 17
F 378 x NEC 802
18 760683-B-BP-BH-]17H-]1H-1H~BH 84.3 15.5 2209 22
H 208 x L 550
19 761423-B~BP-BH-10H-1H-]R-BH 89.1 12.3 2949 8

F2(NEC 143 x C 214)-2
F2(B-108 x WR 315)-2

20 760343-B-BP-BH~2H-2H-]H-BH B9.2 12.1 3014 7
(R 850 x F 100) x GL 651

21 ICC 5003 K 850 88.1 11.5 2853 13



Table 4.13 contd
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sl1. ICCX No./ 50 X of 100 Yield
No. Pedigree flowering seeds(g)(kg/ha) Rank
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22 760705-BH-BH-1H-1R-1H-1H-BH @  84.) 16.5 3 2
K 468 x Annigeri

23 760367 ~BH-BH-4H-1H-1H~-]R~BH 85.8 12.0 3026 6
H 208 x P 2236
24 1CC 4954 R 208 90.5 12.4 2599 19
25 ICC 5003 K 850 83.9 26 .4 2895 10
Mean 88.20 14,34 2709.3
SE+ 1.8% 0.42 191.7
cv(x) 4.19 5.83 14,2

e O o W e G e O N L e Y T e 8 O A L B G G G A D A T R G G A S WP e B S G 40N Sy R R S U s TR A S M B e Wi o A S

® Contributed to ICSN-DM
§ Contributed to ICSN-DL



Table 4.14 Characteristics of entries in Preliminary Yield Trial -
10 DL at Hisar ip 1985/8B6.
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Days to Weight Seed

1. 1CCX No./ 50 2 of 100 VYield
No. Pedigree flowering seeds(g)(kg/ha) Rank
1 760367 -BH~BH-4H~]1H~2H-]1H~BH 89.0 12.5 2778 - 21
H 208 x P 2236
2 760367 -BH-BH-6H~-2H~2H-]1H-BH 89.0 12.8 3019 13

R 208 x P 2236
3 760928-BH-BH-]17H~]1H~2H~1H~BH 85.3 12.3 3576 1
P 1363-1 x K 468
4 760947 -BH-BH~6H-2H~1H~1H~BH 103.4 12.9 2771 22
NEC 989 x NO.50!
5 761889-BH-BH~6H-]1H-]H-1H-BH § 94.3 13.7 3360 4
F2(L 550 x NP 34)-2
F20(JG 39 x C 375)-2
6 761876=-BH-BH-2H-1H-~1H-1H~BH 94.4 14.7 3101 11
F2(G 130 x NP 34)-2 x
F2(JG 62 x LEBANESE LOCAL)-2
7 761876-BH~-BH-2H-1H~1H-2H-BH 9g9.% 13.9 2895 16
F2(G 130 x NP 34'-3
F2(JG 62 LOCAL)-3
8 760379-BH-BH-7H-1H-2H~]1H-BH 97.5 12.5 2984 15
C 214 x P 2718-]
9 760379~-BH-BH-]16H-1H-1H-]H-BH 101.1 13.6 3146 9
C 214 x P 2718~
10 760629~BH-BH-]3H~-]H~2H~]1H~-BH 97.8 13.6 3198 8
C 214 x NEC 802
11 761981 ~-BH-BH-16H~]1H-1H-]H-BH 97.8 12.6 3114 10
I1CCX~730047-2-2-1H x F 378
12 761983-BH~BH-9H-2H-]1H-1H-BH 93.5 13.9 3001 14
1CCX-730087-3-1-2H x H 208
13 760877-BH~BH~-19H~-]1H~]1H-1H-BH 88.1 12.6 2817 20
P 1363-1 x 1CCX-730032-7-2-B
14 761889-BH-~-BH~3H-2H~-1H~-]H-BH 92.3 14.2 2866 17
| F2(L 550 x NP 34)-2
F2(JG 62 x C 235)-3
15 761889-BH-BH-6H-3H-1H-1B-BH $ 98.8 13.5 3410 3
F2(L 550 x NP 34)-2
F2(JG 62 x € 235)-3
16 761889~BH-BH-10H-]H-1H-]H-BH 94,3 15.0 3320 5
F2(L 550 x NP 34)-2
F2(JG 62 x C 235)-3
17 761889-BH~BH-12H-4H~-2H-]1R~-BH 94.3 11.5 2851 18
F2(L 550 x NP 34)-2
F2(JG 62 x C 235)-3



Table 4.14 contd

Days to Weight Seed
Sl. 1CCX No./ 50 of 100 Yield
No. Pedigree flowering seeds(g)(kg/ha) Rank
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18  760379-BH-BR-16H-48-2R~]H-BH 94.6 13.9 3262 6
C 214 x P 2718-1

19  761767-BH-BH-11H-1H-1H~]H-BH B6.2  13.8 3229 7
(P 1013 x P 1869)-2 ’
(H 208 x K 1258)-2

20 760367-BH-BH~9H-3R-1R-1H-BH 89.0 12.9 2848 19
H 208 x P 2236

21 761721-BH-BH-7H-1H-1H-1H-BH * 102.4  12.9 3465 2
[(F 6] x T 103)-2
(NEC 1639 x NEC 1614)-1]

22 761791-BH-BH-8H-1R-1H-1H-BH 93.0  15.1 2662 24
[(P 1265 x P 1092)-2
(NEC 240 x K 4)-2]

23 760449-BH-BH-13H-3H-1R-1H-BH  91.9  13.2 2668 23
K 850 x ICCX~730032-7-2-B

26 1CC 4954  H 208 91.2 12.3 3039 12

25 1CC 5003 K 850 B4.1  26.4 2523 25
Mean 93.71 13.84 3035.4
SE+ 1.61  0.65  176.1
cv(z) 3,43 9.36 11.6

- ———— - o Y o o e M A o W O S A W e S O e W T I S U B O G W B R S GO e S R S S =

$ Contributed to ICSN-DL
* Contributed to ICCT-DL



Table 4.15 Characteristics of entries in Preliminary Yield Trial -
| DL-Tall st Hisar in 1985/86.

Days to Weight Seed

Sl 1CCX No./ 50 2 of 100 VYield
No Pedigree flowering seeds(g)(kg/ha) Rank
1 79012]1-1P-1H-BH 88.6 13.7 2287 . 14
PANT G-114 x K 1174
2 770943~BH~-8H-2H~BH 86.0 13.2 2971 2
PANT G-]15 x TICCX-760732-F]
3 750016~-1P-1H~1H-2H~]1H~1H~BH 83.8 15.2 2359 13
NEC 240 x NEC 139
4 770943-BH-8H-]H-BH ¢ 76 .7 14.4 2840 3
PANT G-115 x ICCX-760732-F1
5 800390-2H-BH 97.8 13.3 3171 1
K 1184 x K 850
6 770940~-BH~-7H-1H~]H-BH 91.1 14.0 2526 7
PANT G-114 x (K 14B0 x NFC 1135
7 780237-3P-1H~]1H~BH 87.2 20.1 2257 16
L 550 x K 1174
8 780239-1P-2H~2H-BH 86.8 22.0 2066 18
L 550 x XK 1189
9 790098-1P~]H~1H~BH 79.6 12.5 1967 19
ICCC & x K 1184 :
10 790099-9P-1H-]1H-BH 66.1 13.3 1705 23
ICCC 4 x K 1258
11 790112-]P-]H-~]1H-BH 74.4 15.1 1592 24
F 378 x K 1170
12 790148~6P~]1H~]1H-BR 55.3 13.4 2268 15
F 378 x K 1189
13 790123-2H-]1H~]1H-BH 90.7 13.4 2564 6
PANT G-114 x K 1258
14 800388-2H-2H~-]1H-BH § 100.4 15.4 2611 5
K 1184 x ICCC 10
15 800389-15H-2H~-2R~BH 78.1 13.8 1590 25
K 1184 x 1CCC 13
16 800402-4H-1H~]1H-BH 84.8 12.9 2158 17
K 1480 x F 378
17 770377~-BP-1P~]H-]1H~BH 90.6 16.2 1828 20
PANT G-115 x K 1174
18 770377-BP-1P-1H~-2H~-BH 86.5 14.4 2429 12
PANT G-115 x K 1174
19 770956~BP-6P-]1H-]1H-BH 90.2 15.9 1784 22
P 36 x ICCX-750070-11-1P
20 770914-BH-3H-]1H~-1H-BH 87.0 15.7 2464 10
PANT G-115 x (R 1189 x CHAFFA)
2l 780238-5P-1H~]1H~1H~-BH 9] .6 22.2 1789 2]

L 550 x K 1184



Table 4.15 contd
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Days to Weight Seed

S1. 1CCX No./ 502 of 100 Yield
No. Pedigree flowering seeds(g)(kg/ha) Ran
22 790121~11P-1H-]1B~]1R-BR 84.8 15.8 2655 [y
PANT G=114 x K 1174
23 770913-BH-6H-BH 7.0 148 2438 11
24 1CC 4954 R 208 91.2 12.5 2470 8
25 1CC 5003 K 850 88.5 26.5 2470 8
Mean 84.35 15.58 2290.3
SE+ 3.00  0.45  167.6
cv(?) 7.11 5.78 14,6

——-—0-—.—----———-o—---—-‘-—u—-a——-o——---—--—----—-v-u—----u-ﬂ---ﬁ----

@ Contributed to ICSN-DM
S Contributed to ICSN-DL
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Table 4.16 Characteristics of entries in Preliminary Yield Trial -
2 DL-Tall at Hisar in 1985/86.
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Days to Weight Seed

S1. 1CCX No./ 50 2 of 100 VYield
No. Pedigree flowering seeds(g)(kg/ha) Rank
1 79015]1-3P-1H-1H-]H-BH 89.3 13.3 2187 23
PANT G-114 x JM 564
2 79015]1-3P~1H~1H-2H~BH 86.2 15.6 2520 18
PANT G-114 x JM 564
3 790124~1P~]1H~]1H-3H~BH 91.2 13.4 2733 12
PANT G-114 x K 1480
4 770943-BH-10H-]1H~1H~]1H-BH 92.2 15.8 2280 22
PANT G-115 x (K 1481 x BDN 9-3)
5 77091 4-BH-]16H-2HR~1H~]1H-BH 87 .4 12.2 2961 6
PANT G-115 x (K 1189 x CHAFFA)
6 7709]8~BH-]11H~2H~]H~-2H-BH 89.5 11.9 3145 3
PANT G-115 x (NEC 140 x NEC B847)
7 770918-BH-]1]1H~2H-]H~3H-BH 89.3 12.4 2712 13
PANT G-115 x (NEC 140 x NEC 847)
8 770939~-BH-2H~1H-]1H-]H-BH § 96 .8 13.1 3055 4
C 214 x (K 1480 x NEC !8)
9 770939-BH-4H-2H~]1H-1H~-BH 94.1 15.5 2930 7
C 214 x (K 1480 x NEC 18)
10 770940-BH-7H-]H~1H~]1H-BH 94.8 14.5 3052 5
PANT G-114 x (K 1480 x NEC 1135)
}1 770367 -BP~2H-]1H~1H~]1H~BH 96.6 14.0 2174 24
H 355 x K 1174
12 770367-BP-9H-]1R-2H~3H-BH 93.5 17.4 2553 15
H 355 x K 1174
13 770376-BP-1H-2H-]1H-]H~BH 90.2 11.8 2743 11
PANT G-115 x K 1170
14 770376-BP-4H-1H~]H-]1H-BH 80.1 13.5 2536 17
PANT G-]115 x K 1170
15 770376~BP-5H~-1H-]1H-1H~BH 81.7 14.7 2349 20
PANT G-]15 x K 1170
16 770376-BP~6R-1H-]H-2H-BH 81.2 13.1 1636 25
PANT G-115 x K 1170
17 770378~BH~4R-]1H~]1H~]1H-BH 88.3 11.7 2394 19
PANT G-115 x K 1184
18 770378-BH-4H-1H-1H-3H-BH 82.8 11.2 2782 10
PANT G-115 x K 1184
19 770381 -BP-9H-]H-1H-1H~BH 80.3 17.6 2541 16
PANT G-115 x K 1481
20 770382-BP-}R-]1H-]1H-2H~BH 83.2 18.2 3574 2
PANT G-115 x K 56567
21 770918-2H~1H~1H-]H-2H~-BH 83.4 12.3 2295 21

PANT G-115 x (NEC 140 x NEC 847)
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Table 4.16 contd
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Days to Weight Seed

S1. 1CCX No./ 502 of 100 TYield
No . Pedigree flowering seeds(g)(kg/ha) Rank
22 761954~41H-28~]1H~]H~]1R-2H~BR 93.6 13.4 2707 14

[F2(G1ZA X (P 1054 X REC 249))-2
F2(B 110 x NEC 139)-2]

23 770913-BH-6H-BH 72.2 13.6 3607 1
26 ICC 4954  H 208 90.4 12.3 2878 9
25  1CC 5003 K B850 85.2 24,0 2921 8
Mean 87.75 14.26  2690.8
SEe 1.64 0.3  207.5
cv(2) 3,75 1.50 15.4

—— - G AR B e G S W G W T TR P S G M R W A e G W T e G e A B G T e R S G D B W G G N U i ST e G e e AU G AR S S0

§ Contributed to ICSN-DL



Table 4.17 Characteristics of entries in Preliminary Yield Trisl -
1 DL-MS/DP at Hisar in 1985/86.
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Days to VWeight Seed

s, 1CCX No./ 50 ¥ of 100 Yield
No. Pedigree flowering seeds(g)(kg/ha) Rank
1 780325-15R-1H-BH 95.8  15.8 2298 15
JG 62 x HMS 4
2 780369-21H-1H-BH 85.5  29.1 3363 1
PANT G-120 x HMS 30
3 790162-18P-BH~BH 88.5  14.9 2665 8
P 272 x HMS 18
4  790164~3P-BH-BH 86.8  13.4 2245 18
P 272 x HMS 23
S 80047 5-29H-BH 91.5 11.8 2181 21

HMS 23 x JG 62

b 78035]1-44P~-BH-BH~BH-]1H~]1H~-BH 95.5 14.6 2168 23
HYB 16-3 x HMS 5

7 78035]-44P-BH-BH-BH-5H-1H~-BH 90.5 14.0 2749 6
HYB 16-3 x HMS 5

8 780351 -44P-BH-BH~-BH-1]H-1H~BH 89.0 14.3 2294 16
HYB 16-3 x HMS S

9 78035]-45P-BH-BH-BH-3H-1H-BH 96.5 16.0 2725 . 7
HYB 16-3 x HMS 5

10 780351-45P-BH~-BR-BH~-8K-1H-BH § 94.5 13.8 3019 4
HYB 16-3 x HMS 5

1] 78035)-45P~-BH~-BH~-BH~-9H -] H~BH 83.0 20.3 2643 12
HYB 16-3 x HMS 5

12 780336-8P~BH-BH-BH-8H~BH 85.0 14.1 2129 24
P 436 x HMS 5

13 780336-8P-BH-BH-BH-10H-BH 90.8 13.5 2632 10
P 436 x HMS 5

14 78035]-23P-BH-BH~-BH~11H~BH § 89.8 13.6 3198 3
HYB 16-3 x HMS 5

15 780351-44P~BH~BH-BH-4H-BH 89.3 12.4 2169 22
HYB 16-3 x HMS 5

16 780351 -44P-BH-BH~-BH-SH-BH 92.0 13.6 2183 20
HYB 16-3 x HMS S

17 780362-18P-BH~BH-BH-10H~BH 93.5 12.5 2385 14
JG 62 x HMS 18

18 780362-18P-BH-BR-BH-]4R-BH 92.5 12.1 2665 8
JG 62 x HMS 18

19 780337-9P-BH-1H-1H-BH 86.3 14.1 2605 11
P 436 x HMS 6

20 780337-9P-BH-1H-2R-BH 89.3 14.1 2058 25
P 436 x HMS 6

21 790] 84~-BH-3H-BH-1H-BH 89.8 21.7 3322 2

HYB 16-3 x HMS 8

e e G G W T e AT G G W Y G e e A G G T O A T e S G A W Y G G B S G G W S A e e G S M G Y A G R T e S . AR SR A e
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Table 4.17 contd

Days to Weight Seed
Sl. 1CCX No./ S0 X of 100 Yield
No. Pedigree flovering seeda(g)(kg/ha) Rank
22 790160-19P-BH-1H~]1H-BH 78.3 15.8 2201 19
P 272 x HMS 8
23 780362-4H-1H~BH~1H-BH "86.0 11.6 22% 17
JG 62 x HMS 18
24 1CC 4954 H 208 94.0 12.5 2419 13
25 ICC 5003 K 850 85.3 21.0 2868 5
Mean 89.54 15.48 2529.6
SE+ 1.60 0.40  218.8
cvix 3.56 5.15 17.3

e e e e s S i e e s ——— - S A GE N TV T G S G S - N w -

S Contributed to ICSN-DL
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Table 4.18 Characteristics of entries in Preliminary Yield Trial -
2 DL-MS/DP at Hisar in 1985/86.

Days to Weight Seed

sl 1CCX No./ 50 2 of 100 Yield
No Pedigree flowering seeds(g)(kg/ha) Rank
1 780362-9H-1H-BH-1R-BH @ 715.0 17.4 2296 6
JG 62 x HMS 18
2 780369-2)H~1H~BH-1H~-BH @ 82.8 14.2 2422 3
PANT G-120 x HMS 30
3 790168-127pP-BP-BP-1H-BH 82.5 12.7 1840 20
P 502 x HMS 8
4 780351-SP-BP-BP-1H-BR $ 85.7 15.4 2440 2
HYB 16-3 x HMS 5
5 790185~11H-1H-]1H-BH 90.9 22.5 2163 9
HYB 16-3 x HMS 13
6 800479-19H-1H~]1H-BH 93.0 12.2 2068 13
HMS 23 x RPSP 322-1
7 800448-5H~BH-]1H~BH 88.7 12.4 228] 7
HMS 6 x HMS 23
8 790160-1H-1H-1H-BH 78.9 13.6 2116 10
P 272 x HMS 8
9 790164-5H~1H~]H-BH 83.6 12.8 1119 - 25
P 272 x HMS 2}
10 790188~6H-2H~2R~BH 80.1 11.4 1573 22
HYB 16-3 x HMS 23
11 790188-10H-1H-1H~BH 88.2 13.2 2314 5
HYB 16-3 x HMS 23
12 790188-10H~-2H~1H-BH 87 .4 13.6 1543 23
HYB 16-3 x HMS 23
13 790188-12H~2H-2H~BH 92.9 15.0 1314 24
HYB 16-3 x HMS 23
14 800441 -3H~-2H~1H~-BH 84.7 11.9 1964 18
HMS 4 x HMS 6
15 80044]-5H~2R~2H~BH 66.3 13.9 2055 16
HMS 4 x HMS 6
16 800441 -26H-2H~1H-BH 87 .6 13.6 2068 13
HMS 4 x HMS 6
17 800443-3H-]H-]H~BH 97.5 12.8 2320 4
HMS &4 x HMS 23
18 8004643-3H-2H~2H~BH 87.3 11.6 2168 8
HMS & x HMS 23
19 800443~4KR-2H-]1H~BH 58.2 12.7 1839 21
HMS &4 x HMS 2
20 800443~-5H-]1H-1H~BH 103.7 12.3 2090 12
HMS &4 x HMS 23
21 800443-11H-1H-1H-BH 108.1 11.8 1942 19

HMS &4 x HMS 23



Table 4.]18 contd
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S1. ICCX No./
No. Pedigree
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22 800444-3H-1R-1H~BH
HMS 5 x HMS 6

23 800444-4H-1H-1H-BH
HMS 5 x HMS 6

24 ICC 4954 H 208
25 1CC 5003 K 850

Mean

85

Days to Weight

50 2

- G G W W S W S

of 100

Seed
Yield

11.6

12.7

2017 17
2058 15
2477 !
2101 11
2023.4
160.2
15'8

- — G W SIS TN R W W W W e e S e G e A R G e W SR G M W G S G0 T R e s G N e e W G e B W S0V D U T N R B T G B S G G e S S

@ Contr.ibuted to ICSN-DM
$ Contributed to JCSN-DL
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Table 4.19 Characteristics of entries in Preliminary Yield Trial
3 DL-MS/DP at Hisar in 1985/86.

Days to Weight Seed

s1. 1CCX No./ 50 2  of 100 Yield
No. Pedigree flowering seeds(g)(kg/ha) Rank
1 800444-6H~-1H-1R-BH 90.5 12.0 1744 23
HMS 5 x HMS 6
2 800444~8H-1H-]1H-BH @ 62.3 11.9 2233 5
HMS S x HMS 6
3 800446-5H~1H~]R-BH 86 .8 12.1 2288 4
HMS 5 x HMS 23
4 800448-2H-1H-]1H-BH 89.1 10.9 1632 25
HMS 6 x HMS 23
5 800448-2H-]1H-2H-BH 88.4 11.6 1809 21
HMS 6 x HMS 23
6 800448-7TH-1HR~1H-BH 81.9 11.1 2049 9
HMS 6 x HMS 23
7 800449-4H-iH-]H-BH 83.2 12.7 2025 10
HMS 13 x HMS 23
8 800449-8H-2H-1H-BH § 85.1 12.8 2553 3
HMS 13 x HMS 23
9 800482-]1]H~2H-1R-BH 82.8 11.2 1980 - 12
HMS 6 x BG 203
10 800482~13H~]1H~-]H-BH 83.2 11.9 2136 6
HMS 6 x BG 203
11 800486-19H-2H-]1H-BH § 87.8 13.4 2674 2
HMS 23 x 1CCC 11
12 800486-20H~-1H-1H-BH 80.5 11.4 2025 10
HMS 23 x ICCC 11
13 800486-26H-1H-1H-BH 81.8 14.2 1888 17
HMS 23 x ICCC 11
14 800482-3H~]1H-]1H~BH 82.9 12.3 1860 19
HMS 6 x BG 203
15 790182-18P-1P-1H-BH 86.0 13.2 2088 8
PANT G-]120 x HMS 30
16 80046 2-25P-BP-2H-BH 82.4 12.4 1921 15
HMS 6 x ICCC 15
17 800470-2P-1P-2H-BH 63.8 12.2 1916 16
HMS 13 x NP 81
18 R00470-2P-2P-]1H~BH 61.6 12.9 1975 13
HMS 13 x NP B8]
19 790164-BH~5H-]1H-BH 84.2 12.6 1922 14
P 272 x HMS 23
20 790172-BH-2H~]1H-BH 82.9 12.6 1868 18
P 502 x HMS 23
21 790180-BH-1]1H-1H-BH 84.6 11.2 1772 22

PANT G-120 x HMS 23

- W T e W S e T G G G S G e e TEL e e G e W S N WL e G e G R G G O G T G A G G G W e S S T S A e G e A G G S I S A O



Table 4.]19 contd.

. O A G W A B W WA T D U T O P W TP G Y W - D - . - -

Days to Weight Seed
Sl. ICCX No./ 502 of 100 Yield
No. Pedigree flowering seeds(g)(kg/ha) Rank
22 790180-BH-26H-BH~BH 86.3 12.0 1674 24
PANT G-120 x HMS 23
23 790180-BH~34H~]1H-BH 86.7 11.9 1859 20
PANT G-120 x HMS 23
24 ICC 4954 H 208 19.5 12.4 2699 )
25 1CC 5003 K 850 83.7 26.5 2132 7
Mean 81.92 12,78 2028.9
SE+ 2.15  0.29  182.]
cv(z) 5.2% 4.517 18.0

@ Contributed to 1CSN-DM
$ Contributed to ICSN-DL
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Table 4.20 Characteristics of entries in Preliminary Yield Trial
4 DL-MS/DP st Hisar in 1985/86.

W B W G B Y T WY O O G A S S G T SDY W S G W T U G W Y SIS ST WD D AW T T W SR D W

T G0 A U S R . S W T W W SN G B G Y T S5 W S G G G W G G S S A D W P S i W G

10

11l

13

14

15

16

17

18

19

20

21

1CCX No./
Pedigree

7901 88-BH-17H~1H-BH

HYB 16-3 x HMS 23
780362-7H-1H-BH

JG 62 x HMS 18
780346-14R-1H~BH

PANT G~120 x HMS 6
780346-27H~1H~BH

PANT G-120 x HMS 6
780346~39H~1H~BH

PANT G-120 x HMS 6
780327-12P-1H-1H-BH

JG 62 x HMS 6
780357-202P-BH-]1R-BH @

K 850 x HMS 8
790170~-4P-BH-BH

P 502 x HMS 18
B10506-10B-1H-BH

(HMS &4 x HMS 5) x Annigeri
B10506-21H-2H-BH §

(HMS &4 x HMS 5) x Annigeri
810508-4KH-1H-BH

(HMS 4 x HMS 5) x BDN 9-3
810508-25H~1H-BH

(HMS &4 x HMS 5) x BDN 9-3
810508~34H~1H-BH €

(HMS &4 x HMS 5) x BDN 9-3
810508-39H~1H-BH

(HMS 4 x HMS 5) x BDN 9-3
810510-4H-1H-BH

(HMS &4 x HMS 13} x PHULE G-4

8105]0~18H~-1H~BH

(HMS &4 x HMS 13) x PHULE G-4

8105]10-40H~-]1H~-BH

(HMS 4 x HMS 13) x PHULE G-4

8105]12-2]H~-1H~-BH

(HMS & x HMS 13} x P 502
810512-40H-1H-BH

(HMS 4 x HMS 13) x P 502
B10515-20H~1H~-BH @

(HMS &4 x HMS 23) x JG 62
81051 5-27H-1H-BH

(HMS &4 x HMS 23) x JG 62

Days to
50 %

Weight
of 100

Seed
Yield

flowering seeds(g)(kg/ha) Ran

84.3
83.7
85.2

86.6

66.9
89.5
88.6
69.4
65.8
79.6
78.9
84.9
101.7
78.0
78.3
65.5
84.9

83.8

13.1
15.7
11.4
12.5
12.3
13.9
14.1
14.1
12.4
12.5
14.3
14.8
14.3
13.4
16.6
18.4
15.5
12.0
13.9
13.7

14.9

1633
2613
2124
1990
1879
2318
2817
2184
2748
2769
2278
1829
2965
1931
2360
2216
2877
2463
2421
2777

2630

25

8

20

21

23

15

3

18

16

24

22
14

17

10

12
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Table 4.20 contd.

................................. L X X 2 4 X T ¥ F g 7 3 ¥ 3 1 1 1 2 T T T T R 2 2 2 2 1 2 12 J 1. J

Days to Weight Seed

S1. 1CCX No./ 50 ¥ of 100 VYield
No. Pedigree flowering -oodu(g)(kg/hl) Rank
22 810515-600-1KH-BH 82.0 14.7 2163 19
(HMS & x HMS 23) x JG 62
23 810518-3H-1H-BH 63.5  11.6 2827 1
(HMS 13 x HMS 23) x F 404
24 I1CC 4954 H 208 85.6 12.4 2603 13
25 ICC 5003 KX 850 83.4 26.1 2568 9
Mean 81.27 14.33 2375.)
SE+ 3.62 0.34 183.2
CV(R) 8.41 4,71 15.4

@ Contributed to ICSN-DM
S Contributed to ICSN=-DL
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Table 4.2]1 Characteristics of entries in Preliminary Yield Trial -
S DL-MS/DP at Hisar in 1985/86.

Days to Weight Seed

s1. 1CCX No./ 50 2  of 100 Yield
No. Pedigree flowering seeds(g)(kg/ha) Rank
l 80044] -BH-4K-]1H-BH ¢ 79.8 13.2 3334 4
HMS & x HMS 6
Y 80044]1 ~BH-10B~1H~BH 72.0 13.0 3184 10
HMS 4 x HMS 6
3 800442-BH-3H-1H~-BH 85.3 16.1 3223 6
HMS &4 x HMS 13
4 800442-BH~-8H~]1H~BH 85.5 16.2 2615 20
HMS &4 x HMS 13
5 1CC 4954 x B 208 86.0 12.4 2848 15
6 800444-BH~6H-1H-BH 86 .0 12.0 2384 25
HMS 5 x HMS 6
7 800444~-BH~9H-]1H-BH 77.5 11.9 2579 3
HMS 5 x HMS 6
8 800444-BH-]13H-]1H-BR 62.3 12.4 2508 23
HMS 5 x HMS 6
9 800444-BH-26H~1H~BH 68.8 12.5 2433 24
HMS 5 x HMS 6
10 800444-BH~-29H~-]1H~BH 94.8 11.1 2851 14
HMS 5 x HMS 6
11 800446-BH-2H-1H-BH 93.8 11.1 2578 22
HMS 5 x HMS 23
12 800447 -BH-1H~1H-BH 91.0 11.5 3220 7
HMS 6 x HMS 13
13 800447 -BH-3H-1H-BH 93.3 11.1 3217 8
HMS 6 x HMS 13
16 800447 -BH-5R-1H-BH 89.0 11.3 2886 13
HMS 6 x HMS 13
15 800447 -BH-]1]1H~]1H-BH 85.8 13.2 2678 18
HMS 6 x HMS 13
16 800447 -BH-9H-2H-BH 91.8 12.3 3188 9
HMS 6 x HMS I3
17 800447 -BH-14H-1H-BH § 87.0 12.6 3299 5
HMS 6 x HMS 13
1& 800447 -BH-14H-2H-BR 90.5 13.0 3833 2
HMS 6 x HMS 13
1¢ 800447-BH-19H~1H~BH 81.3 12.7 3158 11
HMS 6 x HMS 13
20 800448-BH-3H-]1H-BH $ 88.8 12.1 3665 3
HMS 6 x HMS 23
2] 800449-BH-12H-2H-BH 87.8 11.7 2807 17

HMS 13 x HMS 23

. G T G e B G G G O G B W G e G R G B G S S e G T S G G G s G G e T T W B ST SIS G e T O S A AP G S G e
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Table 4.2]1 contd.

Days to Weight Seed

51, 1CCX No./ SO T of 100 VYield
No. Pedigree flowering seeds(g)(kg/hs) Rank
22 810484~108H~BH-BH 63.) 12.0 2650 19
(HMS 6 x NP 81) x ICCC 30
23 81049]1-7H-1H-BH %6.3 16.3 3097 12
(HMS 6 x RPSP 322-1) x H 76-49
246 ICC 4954 W 208 89.0 12.0 3957 ]
25 ICC 5003 K 850 83.5% 25.4 2847 16
Mean 83.98 13,17 3001.7
SE+ 3.10  0.26 226 .4
cv(2) 7.38  4.0) 15.1

e S e WS D e e e MR IR N G G S R G WY S G B s e S R W G O8N T G G A O G G O W e T R A e A

¢ Contributed to ICSN-DM
¢ Contributed to ICSN-DL



Table 4.22 Characteristics of entries in Preliminary Yield Trial -

] DL-MS at Hisar in 1985/86.

Si. 1CCX No./
No. Pedigree

)| 800482-2)H-]1H~BH

HMS 6 x BG 203

800498-12H-3H-BH

HMS 13 x GL 629

3 800497-4H~1H~BH §
HMS 8 x L 550

4 790177 -BH-6H-~1H-BH
PANT G-120 x HMS 13

5 790179-BH-17H~2H-BH
FANT G-]120 x HMS 22

6 790180-BH-]11H-1H-BH
PANT G-120 x HMS 23

7 790] 86-BE-2H~1H-BH
HYB 16-3 x HMS 18

8 790)86~BH-2H-2H~BH
HYB ]16-3 x HMS 18

9 7901 86-BH~-2H-3R-BH
HYB 16-3 x HMS 18

10 790186~BE-3H~-1H~BH
HYB 16-3 x HMS 18

1] 790188-BH~]5H~1H~BH
HYB 16-3 x HMS 23

12 780325-13R-1H~]1H~BH
JG 62 x HMS 4

13 780325~13H~-1H~2H-BH
JG 62 x HMS 4

14 780362-16H~1H-1H-BH
JG 62 x HMS 18

15 780362-25H-1H-1H-BH
JG 62 x HMS 18

16 780352-1H-1H-1H-BH
HYB 16-3 x HMS 8

17 780352-1H-1H~2H-BH
HYB 16-3 x HMS 8

18 780352-9H~1H~]1H~BH
HYB 16-3 x HMS 8

19 780356-33H~1H-1H~BH
G 130 x HMS 8

20 780359~4H-1H-]H-BH
H 208 x HMS 5

21 780351-5P~1H-1H~BH
HYB 16-3 x HMS S

s

Days to Weight
of 100

50 %

Seed

Yield

flowering seeds(g)(kg/ha) Rank

95.6
99.7
97.1
90.0
93.0
92.3
98.7
89.6
99.6
93.3
99.8
87.5
89.2
80.7
19.0
108.0
93.4
90.9
89.3
92.6

95.0

14.5

17.6

16.9

15.3

15.2

11.0

17.3

18.9

18.0

16.4

15.0

14.6

12.1

17.0

13.1

13.8

16.1

16.1

13.5

14.1

17.2

2558
2302
2668
2504
2405
2324
2137

2114

2023°

2026
2517
1779
1908
2370
2330
2001
1888
2427
2517
3003

2833

18

11

16

21

25

29

28

35

3l

12

14

30

32

10



Table 4.22 contd

sl.
No.

22

23

24

25

26

28

29

30

31

32

33

34

35
36

T S S W M g T T WS T G W -

1CCX Ko./
Pedigree

790162~18P-BH-1K-BH

P 272 x HMS 18
800441-18H-1H-BH

HMS 4 x HMS 6
800461-4H~-1H-BH

HMS S x RPSP 322-1
80046} -8H~-]1H~BH

HMS 5 x RPSP 322-1
800466-13R-1H~BH

HMS 6 x P 4203
78035]1-BH-BH-BH~-4H~BH
HYB 16-3 x HMS 5
780351 -BH-BH-BH-8R-BH
HYB 16-3 x HMS 5
78035] -BH-BH-BH-23R-BH
HYB 16-3 x HMS S
780351 -BH-BH-BH-27H-BH
HYB 16-3 x HMS 5
78035]1-BH~-BH-BH-28H-BH
HYB 16-3 x HMS 5
780351 -BH-BH-BH-308~BH
HYB 16-3 x HMS 5
780351 -BH-BH-BH-3]1R~BH
HYB 16-3 x HMS 5

ICC 4954 H 208
ICC 5003 K 850
ICC 12208 HMS 8

Mean

50 2

96.1
95.8

97-5

105.3

85.8
91.1
91.3
111.0
96.3
B2.4
94.6
93.]
89.7

85.
95.7

==

93.47
2.75
5.10

Days to Weight
of 100
flovering seeds(g)(kg/ha) Rank

Seed
Yield

14.7
14.3
10.6
11.3
13.2
13.9
13.3
12.4
19.1
17.0
21.1

26.2

15.61
0.72
7.94

1868
2123
2968
1823
2479
2183
2188
2303
2326
2120
2032
1307
2054
2360
2131
2247 .3

219.7
16.9

33
2}

2
34

9
20
19
17
15
24
27
36
26

13
22

--—-----—-——o-o—-—c--—--—-—-—-——-—-----—-—-—-—-—-—----—O—---‘——--—--.

$ Contributed to ICSN-DL



94

PYT - wilt resistant lines

There were three trials of wilt resistant lines. The results are
presented in Tables 4.23 to 4.25. We selected 6 lines for ICSN-DL.

PYT - Ascochyta blight snd Botrytis gray mold resistant lines

We planted three trials comprising of lines resistsnt to Botrytis
gray mold and/or ascochyta blight. The results sre presented in
Tables 4.26 to 4.28. From these we selected 4 lines for imclusion 1in
1CSN-DL and | in ICSN-DM.

PYT - stunt resistant lines

We had one trial consisting of iines resistant to stunt caused by
pea leaf roll virus. Table 4.29 contains the dats on plant and yield
characters. We chose 2 lines for including in ICSN-DL.

PYT - Heliothis resistant lines

Three triais, having lines 1esistant to Helitohip pod borer, were
planted. The data on yield and pod borer damage are given in Tables
4.30 to 4.32. Ve selected 6 entries for inclusion in ICSN-DL.

Advanced Yield Trials

The advanced yield trials (AYT) included lines promoted for a
second year's testing from the PYT"s, or highly promising bulked
lines. There were four trials, three of which were planted both at
Hisar and Gwalior and are planted at Hisar only. Spacing and
observations recorded were same as in the PYT“s. The plot size was
six rows of four meters. The results from both the locations are
presented in Tables 4.33 to 4.36. Five lines were retained for
further testing. Three lines were selected for ICSN-DL and two lines
for ICCT-DL. We also selected two lines for 1inclusion in the OGram
Initial Evaluation Trial of All India Coordinated Pulses Improvement
Project.

Ascochyta blight screening nursery

We screened 8 bulks and 1082 progenies in the joint BRAU-ICRISAT
ascochyta blight nursery at Hisar, and selected 144 single plants and
12 bulks.

Botrytis gray mold screening nursery

In collaboration with the G.B. Pant University of Agriculture
and Technology, Pantnagar, we screened 406 progeny bulks in the
Botrytis gray mo.d nursery and selected 97 bulks and 175 single plants
for yield evaluation next year.
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Table 4.23 Characteristics of entries in Prelimimary Yield Trial
1 DL-WR st Risar in 1985/86.

Days to Weight 8Seed

s1. ICCX. No./ 502 of 100 Yield
No. Pedigree flowering seeds(g)(kg/ha) Renk
1 790306-BH-11B-1R-BR-BR § 90.0 12.8 35?3 3

PANT G-114 x 1CCC 10

2 761710-BH-BR-27H-28-1R-BH-BR 88.0 12.8 2560 24
(F2(NEC 249 x P 2994)-]
F2(C 214 x RP 34)-1)

3 760757 -BH-BH-14B-2H-BE~BH 88.8 12.6 3252 12
K 468 x NEC 2561

4  790345-BR-BH-3H-BH-BE 96.8 15.7 2958 16
P 753 x P 9800

5 790313-BH~BH-1H-BH~BH 89.0 12.1 2629 22
PANT G-114 x P 1353

6 790316-BH-BH-4H-BH~-BH 95.0 13.5 2807 18
PANT G-114 x P 180-]

7 7903 24-BH~BH-4H-BA-BH 88.8 11.8 2335 2
BG 203 x T 3(GWALIOR)

8  790349-BP-14P-BP-1H-BH 88.5 12.6 3604 1
PPK 1 x BG 203

9  790334-BH-BH-1H-2H-BH 90.3 13.8 3339 10
K 4xC 104

10 790334-BH~BH-2H-2H-BH 91.% 14.1 3399 7
K 4xC 104

11 790336-BH-BR-3R~1R-BH 97.3 11.8 3405 6
BG 203 x P 1805

12 790338-BH-BH-1H-1B-BH 89.3 11.6 2767 20
BG 203 x K 468

13 790338-BH-BH-3IH~1H-BH 88.8 12.6 3037 15
BG 203 x K 468

14  790340-BH-BH-7H-1H-BH 90.0 11.1 3423 5
BG 203 x P 4353-1

15  790340-BH-BH-7H-2H~BH § 91.3 11.2 3432 4
BG 203 x P 4353-1

16 ICC 10136 PANT G-114 88.5 11.3 3602 2

17 790340-BH-BE-8B-1B-BH 90.8 10.9 3139 14
BG 203 x P 4353-]

18 790341 -BH-BR-1H-1H~BH 87.5 17.8 2583 23
P 9800 x PANT G-114

19  790345-BH-BH-]1H-1H~BH 98.3 4.4 32164 13
P 753 x P 9800

20  790345-BR-BH-1B-2R-BH 95.0 14.7 2681 21
P 753 x P 9800

21 780439-BH-BH-BH-1R-BH 89.8 12.5 2850 17

(CcPS 1 x ICCC 2) x NEC 695




Table 4.23 contd

T A0 W A G S A

Days to Weight Seed

81. I1CCX No./ 502 of 100 Yield
No. Pedigree flowering seeds(g)(kg/ha) Ranl
22 790313~-BH-BR-2H~1H~-BR 86.3 13.1 33l 9
PANT G-114 x P 1353
23 780186-BH-BH~-1H-1R~BR 97.8 14.1 2802 19
P 992 x RABAT
24 ICC 4954 B 208 92.3 12.4 3376 8
25 ICC 10136 PANT G-l14 89.0 12.1 3254 11
Mean 91.12 12.93 3094.5
SE+ 1.13  0.28  215.1
cv(x) 2.47 4.26 13.9

$ Contributed to I1CSN-DL



Table 4.24 Characteristics of entries in Preliminary Yield Trial -
2 DL-WR at Hisar in 1985/86.

Days to Weight Seed

S1. I1CCX No./ 50T of 100 Yield
No. Pedigree flovering seeds(g)(kg/ba) Rank
1 790320~-BH-BH-4B-1H-]1H~BH 88.6 13.4 2470 18
BG 203 x P 324
2 79032]) -BH-BH-3H~-1R~BH 90.8 11.2 2485 17
BG 203 x CPS |
K} 790324~BH-BR~-3B-1H~-BR $ 96.0 13.6 3059 3
BG 203 x T 3(GWALIOR)
4 790324-BH~BH~-3H-28~BH 96.7 13.3 3404 1
BG 203 x T 3I(GWALIOR)
5 790327 -BH-BR-3H-1H~BH B6.5 12.6 2668 19
BG 203 x BG 2]2
6 790327-BH-BH-4B-]1H~BH 90.2 13.1 2406 21
BG 203 x BG 212
7 790327 -BH-BH~4B-2H~BH 94.8 12.6 2621 12
BG 203 x BG 2]2
8 790328-BH-BH-1H-2H~BH 90.6 12.1 2488 16
BG 203 x P 212-]
9 790329~-BH-BH-2H-]H-BH 90.7 12.8 2512 15
BG 203 x P 180-1
10 790330-BH-BH-6H~2H-BH 91 .1 12.5 2643 10
BG 203 x P 1786
11 790330~-BH-BH-7H-2H-BH 91.2 13.0 2872 5
BG 203 x P 1786
12 780186-BH-BH-1H-2H~BH 93.8 14.8 2323 22
P 992 x RABAT
13 770586-33P-1P~BP-BH-1H~BH 95.5 11.3 2310 23

CPS 1 x P 6099
14 750788-46H-BH-1H-1H-1H~BH-BH 91.8 18.5 2793 7

H 208 x NP 34

15 790328-BH~-BH-4H~-2H-BR 93.2 10.5 2460 20
BG 203 x P 212-1

16 780215-127T-2P-1P-BP-BH-BH 84.7 11.5 2035 25
ICCX-770647-F1 x BG 203

17 760129-23P-1P-BP-4P-BP-BH 93.3 20.6 2544 14

(JG 71 x PG 72-8)
(PRR 1 x P 1265)
18 780215-56-8P~BP-1P~BP-BE-BH § 89.3 11.5 2893 4
[BG 203 x (WR 315 x BG 203)]
x BG 203
19 780215-56T-2P-BP-2P-BP~BH-BH 89.6 12.3 2805 6
[BG 203 x (WR 315 x BG 203)]

x BG 203
20 750840-1H-BH~1H~28-]1R~-2H~-BH 96 .6 13.9 2666 9
P 1231 x CPI 36071
21 760718-4P-1P-BT-1H-18-1H-BH 85.6 12.6 2632 11

G 130 x BEG 482
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Table 4.24 contd

Days to Weight Beed
81. 1CCX ¥o./ 50 2 of 100 Yield
No. Pedigree flowering seeds(g)(kg/hs) Rank

22 750898-48P-BP-1P-1H-1H-1B-BR 86.7 12.2 2370 13
P 1661 x P J214

23 750734~128-BP-1P-1H-1H~1H~BH 96 .4 13.0 2067 24
P 1013 x P 993

24 ICC 4954  H 208 93.0 12.4 2676 8

25  ICC 10136  PANT G-114 89.5 13.5 3298 2
Mean 91.45 13.15  2619.9
SEs 1.00  0.65  179.0
cv(3) 2.18  9.90  13.7

$ Contributed to ICSN-DL
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Table 4.25 Characteristics of eutries in Preliminary YTield Trial - 3
DL-WR at Hissr in 1985/86.

Days to Weight Seed

sl. ICC¥ Ro./ 02 of 100 Yield
No. Pedigree flovering seeds(g)(kg/ha) Rank
1 161433-2P-1P~1P-BP-1B-10-BH 92.4 12.% 1391 12

[P2(JG 62 x P 36)-3
F2(T 103 x JM-530)-13]

2 7640599-6R-1H~1P-BH-]1B-1H-1H-1H-BH  95.5 12.8 2140 22
(x 850 x RS 11)
(BEG 482 x L 2)

3 740599-6R-1H-1P-BA-1H-1R-]1H-28-BH 93.8 13.3 1996 23
(K 850 x RS 11)
(BEG 4B2 x L 2)

4 81067]1-BH~BW-2H-BH 83.6 15,5 1845% 25
BG 209 x WR 315
5 810685-BH-BW-2H-BH 89.8 11.0 2531 10
PANT G-114 x P 436-2
6 810671-BH-BW-7H-BH 89.1 13.4 2752 6
BG 209 x WR 315
7 81067 ]1-BH-BW-8H-BH 88.0 13.4 2330 15
BG 209 x WR 315
8 810671 -BH-BW-]18R-BH 90.0 13.6 2215 20
BG 209 x WR 315
9 810685-BH-BW-6H~BH 85.0 12.0 2163 21
PANT G-114 x P 436-2
10 810685-BH-BW-7H-~BH 89.8 11.3 2357 13
PANT G-114 x P 436-2
11 810686~BH-BW-1H-BH 92.4 11.1 2285 18
BG 209 x P 436-2
12 810686~BH~BW-4H~-BH 93.5 11.3 2298 17
BG 209 x P 436-2
13 810686-BH-BW~5H-BH 90.1 11.3 2553 9
BG 209 x P 436-2
14 810686-BH-BW-10H-BH 93.1] 11.5 1975 24
BG 209 x P 436-2
15 810686-BR-BW-12B-BH § 88.0 12.2 2780 4
BG 209 x P 436-2
16 810686-BE-BW-]138-BH 94.3 10.7 2349 14
BG 209 x P 436-2
17 810686-BH-BW-23R-BH 89.7 12.6 2409 11
BG 209 x P 436-2
18 810686-BH~-BW-26H-BH 94.5 11.6 2313 16
BG 209 x P 436-2
19 810686-BH-BW-27H-BH § 93.5 12.9 2899 2
BG 209 x P 436-2
20 810686-BR-BW~-288-BH 89.4 11.5 2582 8

BG 209 x P 436-2

- e -
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Teble 4.25 contd

e TN QU 464

Days to Weight Seed

81. 1CCX No./ S0 2 of 100 Yield
No. Pedigree flowering seeds(g)(kg/ha) Rank
21  810847-BP-4P-BH 89.3 11.3 3591

(3G 203 x {(BG 203 x (WR 315 x
3G 203)) x BG 203} x 3G 203)

22 810846-BP-5P-BH 89.5 18.0 2266 19
[{(B 76-49XWR 315) x B 76-49)
x B 76-49]
23 800550-BP-3P-BH 93.3  11.0 2755

[{(BC 203 x (WR 315 x BG 203)
x BG 203} x BG 203]

24 1CC 495 B 208 91.3 12.3 2828 3

25 1CC 10136  PANT G-114 89.9 12.6 3097 I
Mean 90.75 12.44  2628.0
SE+ 1.25  0.32  201.4
cvT) 2,75 5.4  16.6

e ——— -

$ Contributed to ICSR-DL
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Table 4.26 Characteristics of entries in Preliminary Yield Trial
1 DL-AB+BM gt Hisar in 1985/86.

Days to Weight Seed

s1. 1CCX Fo./ 50X of 100 Yield
No. Pedigree flowering seeds(g)(kg/ha) Rank
1 810950-BR-BW-4H-BR 91.9 14.8 2822 24
C 235 x PHULE G-7 .
2 810950~-BH-BW-] 8H~-BH 93.6 16.3 2998 19
C 235 x PHULE G-7
] 810968~BH-BW-5H-BH 89.3 18.2 3056 127
BG 209 x H 75-3%
4 810968~-BH-BW-6H~-BH 89.7 21.9 J4bb 6
BG 209 x B 75-33
5 81096 8-BR~BW-10B-BH 89.5 19.2 3252 9
BG 209 x H 75-35
6 810968-BH-BW-17H-BH 90.6 22.2 3221 11
BG 209 x B 75-35
7 81096 8-BH-BW-228-BH 88.7 18.5 2963 21
BG 209 x H 75-35
8 810968-BH-BW-28H-BH 85.4 16.5 33l 7
BG 209 x H 75-35
9 810968-BH-BW-42H-BH 89.2 18.8 3451 4
BG 209 x H 75-35
10 B10968-BH-BW-43H-BH 88.9 20.6 2955 22
BG 209 x H 75-35
11 810968-BH-BW-45H-BR 87.8 20.3 3024 18
BG 209 x K 75-3%
12 810968-BH-BW~49E-BH 88.7 19.8 3116 14
BG 209 x H 75-35
13 810968-BH-BW-53K-BH 89.2 21.9 3134 13
BG 209 x H 75-35
14 81096 8-BH-BW-58H-BH 87.3 21.2 2971 20
BG 209 x H 75-35
15 810969-BH-BW-1B-BH 89.3 11.8 2865 23
GL 769 x GG 588
16 810969-BH-BW-3R-BH 89.2 12.2 3759 )\
GL 769 x GG 588
17 810969-BH-BW-7H-BH 91.5 11.2 azn 8
GL 769 x GG 588
18 810969-BH-BW-8B-BH 89.4 12.5 3607 2
GL 769 x GG 588
19 810969-BH-BW-9H-BH § 88.9 13.1 3474 3
GL 769 x GG 588
20  810969-BH-BW-11B-BH 88.7 12.7 3116 12
GL 769 x GG 588
21 810969-BH-BW-21H-BE 92.5 11.6 3099 15

GL 769 x GG 588
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Table 4.26 contd

Days to Weight Seed

sl. ICCX No./ 50 T of 100 VYield

No. Pedigree flowering seeds(g)(kg/ha) Rank

22 810969-BH-BW-24H-BH 91.6 11.5 2643 25
GL 769 x GG 588

23 810969-BR-BW-27H-BH 91.2 11.3 3446 5

GL 769 x GG 588

26 ICC 495  H 208 89.5 11.64 3064 16

25  ICC 10136  PANT G-1l4 88.2 123 3224 10
Mean 89.60 16.07 3175.4
SE+ 0.79  0.57  200.3
CV(x) 1.76  7.04 12.6

- S G e D S B e G GO0 T G A AN N G G D QI A T NS A AR S e AUS G AR S A0 P W G A G O R B A O G G - ——

$ Contributed to ICSN-DL



Table 4.27 Charscteristics of entries in Preliminary Yield Trial -
2 DL-AB+BM st Bisar in 1985/86.

Days to Weight Seed

1 1CCX No./ 503 of 100 TYield
No Pedigree flovering seeds(g)(kg/ha) Rank
1 810969-BH-BW-28H-BH 89.8 12.0 2552 12
GL 769 x GG 588
2 810969-BH-BW~298-BR 89.0 13.9 2503 16
GL 769 x GG 588
3 810969-BH-BW-37H-BH 86.5 18.9 2642 8
GL 769 x GG 588
4 810969-BH-BW-44H-BH @ 83.5 13.8 2823 3
GL 769 x GG 588
5 810969-BH-BW-64B-BH 87.5 11.9 3131 1
GL 769 x GG 588
6 810970-BH-BW-6H-BH 80.0 20.7 2648 18
GL 769 x H 75-35
7 810970-BH-BW-7H-BH 88.) 13.8 2642 9
GL 769 x R 75-35
8 810970~BH-BW-25H-BH 89.3 20.9 1788 25
GL 769 x H 75-35
9 810970-BH-BW-62E-BH 89.3 22.9 2507 15
GL 769 x H 75-35
10 810970-BH~BW-63B-BE 88.0 11.3 2492 17
GL 769 x H 75-35
11 810970-BH-BW-67H-BH § 85.3 18.5 2766 4
GL 769 x B 75-35
12 810970-BH~BW-70H-BE 90.5 19.8 2731 6
GL 769 x H 75-35
13 810971-BR~BW-3H-BH 86.5 12.9 2172 23
H 208 x GG 588
14 810971 -BR~BW-4B-BH 88.8 12.1 2174 22
H 208 x GG 588
15 810971-BH~BW-5H-BR 87.8 21.9 2231 21
H 208 x GG 588
16 810971 -BH~BW-8R-BH 87.5 11.9 2532 13
B 208 x GG 588
17 81097 2-BR-BW-24H-BR 88.8 19.5 2586 11
H 208 x B 75-35
18 81097 2-BH-BW-49E-BR 89.5 19.9 2647 7
H 208 x H 75-35
19 81097 4-BH-BW-2H-BH 89.3 18.5 2403 20
G 130 x # 75-35
20 81097 4-BH-BW-23H~BH 89.3 17.3 2427 19
G 130 x B 75-35
21 81097 4~BH-BW-34B~-BH 89.5 21.6 2516 14

G 130 x H 75-35
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Table 4.27 contd.

Days to Weight Seed

51, ICCX No./ S0 2 of 100 Yield
Fo. Pedigree flowering seeds(g)(kg/ha) Rank
22 810974-BH-BW-51H~-BR 90.0 21.7 2083 24
G 130 x H 75-35
23 810976~-BH-BW-32H-BH 85.0 15.4 2766 b
C 235 x H 75-35
24 ICC 4954 H 208 87.5 127 2620 10
25 1CC 10136  PANT G-114 87.0 12.4 2845 2
Mean 87.72 16.65 2521.0
SE+ 0.98  0.42  219.9
cv() 2.24 5.03 17.4

@ Contributed to ICSN-DM
$ Contributed to ICSN-DL
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Table 4.28 Characteristics of entries im Preliminary Yield Trisl - §
DL-AB at Hisar in 1985/86.

sl.
No.

10

11

12

13

14

15
16

1CCX No./
Pedigree

810800-3E-BW-BE-BR $

GL 629 x ILC 202
810800-9B-BW~-BR-BH

GL 629 x ILC 202
780302-5PLB-12PLB-3RLB-1HLP-BH
BG 203 x ICCX-730001-9-2-B-EB
810803-22H-B%-BE-BH

1CCC 32 x ILC 202
810806-26H-BW-4E-BH $

GL 629 x 1LC 3279
810807-3K-BW-4B-BH

1LC 3279 x ICCC 34

810807 -4B-BW~- 2H-BH

ILC 3279 x 1CCC 34
810808-16H-BW-1H-BH

ILC 3279 x I1CCC 33
810818-7H-BW-BH-BT-BH

ILC 3279 x PANT G-114
810818-41H-BW-BH-BT-BH

ILC 3279 x PANT G-114
780302-5PLB-12PLB-3HLB-2HLB-BH
BG 203 x ICCX-730001-9-2-B-EB
810819-27H-BW-BR-BT-BH

ILC 3279 x BG 209
810819-37H-BW-BH-BT-BH

ILC 3279 x BG 209
810990-BB-BW-10H-BH

L 550  H 75-35

B 208
PANT G-114

ICC 4954
ICC 10136

Mean
SE+
cv(X)

$ Contributed to ICSN-DL

Days to Weight Seed
502 of 100 Yield
flowering seeds(g)(kg/ha) Rank

97 13.6 3065 2
90 13.3 1594 16
90 24.7 2935 &
89 11.8 2849 5
%0 17.7 2955 3
87 15.1 2481 13
89 13.2 2057 13
88 11.5 2713 10
92 20.1 474 14
90 18.6 2643 12
87 24.1 3ah2 1
91 17.1 2700 11
82 13.3 2825 7
89 19.8 2841 6
89 12.1 2822 8
87 12.8 2781 9
89. 16.17 2698.4

9.0
1.0 0.64 254.8
2.2 7.88 18.9
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Table 4.29 Characteristics of entries in Prelimivary Yield Trial
1 DL-STR at Bisar in 1985/86.

- aw

10

11

12

13

14

15

16

17

18

19

20

21

- G S S QS G P B B G W -

1CCX No./
Pedigree

Days to Weight

50 2

810781-6H~1H~BR

BG 209 x P 2151-1
810781-70-2R-BH

BG 209 x P 2]151-1
810782-4H~1H-BH

BG 209 x P 4341-2 x
810783-2H~1H-BH

BG 209 x NEC 417
800718~-208-18~1H-BH
COLL-327 x PANT G-l14
8007 20-6H-BH-5H-BH
COLL-327 x ICCC 24
770601 -BR-4H-BH-1H-BH
P 4353-1 x PANT G-114
770603-BH~-6H~BH~-2H~BH
P 4353-1 x WR 315
770603-BH-9H~-BH-4H~BH
P 4353-1 x WR 315
770603-BH~18H~-BH-4B~BH
P 4353-1 x WR 315
770603-BH-19H-BH-3B-BH
P 4353-1 x WR 315
770603-BH-2]1H-BH-3H~-BH $
P 4353-1 x WR 315
770603~-BH~-21H-BR~4H-BH
P 4353-1 x WR 315
770604-BH~-16H-BH~-1H-BR
P 4353-1 x K 850
170604-BH~-298-BH~3H-BH
P 4353-1 x K 850

780183~-BH~BH-16B-1H-1H~BH

P 992 x K 468
780184~BH-BH-7H~-]1H-1H-BH
NEC 240 x BG 203

770603-50P~1R-4H-1H-1H~BH

P 4353-1 x WR 315
770606-BR-BH~-7H~BH~-1H-BH
P 4353-1 x F 370
780183-BH~-BH~-SH-~-BH-1H-BH
P 992 x K 468

780186-BH-BH-2H-BH~2H-BH

P 992 x RABAT

94.6
90.7
95.2
99.4
100.8
108.6
90.8
91.2
91.2
91.7
93.8
91.7
92.8
98.1
90.5
94.4
91.2
97.9
103.3
91.6

97.0

of 100
13.6
13.2
13.0
17.8
11.4
11.9
12.6
12.8
12.4
12.9
12.0
13.4
12.1
16.0
16.3
19.2
13.0
13.8
11.9
19.5

14.6

Seed

Yield
flovering seeds(g)(kg/hs) Rank

1980
2109
1847
2055
2229
2307
2169
2368
2323
2354
2107
2371
2550
2045
2080
2096
1808
2258
1960
2091

2021

22
13
24
19
10

8

11

20
17
15

25

23
16

21
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Table 4.29 contd.

TS S G R S S G D G A G G G P G - . S G T G TP S5 YD SRR Sk I A WS T AR ST B AN RS N

Days to Weight Seed
sl. ICCX Ro./ 50 of 100 Yield
No. Pedigree flowering seeda(g)(kg/ha) Rank

[rp— - anan

22 770603-18p-2R-2R-BH~1H-BH 931.2 14.] 2077 18
P 4353-1 x WR 115 ‘

23 770603-168P-2R-2R-BH-2B-BR $§ 91.1 12.8 2464) 2
P 4353-1 x WR 315

24 ICC 4954 2 208 90.0 12.5 2139 12
25 ICC 10136  PANT G-114 92.3 12.1 2438 3
Mean 94,52 13.79 2169.0
SE+ 1.69 0.3% 197.3
cv(I) 3.9 5.69 18.2

.-——----—---’-----’—---—-—--n-ownn-"-—ﬂud——c----------‘ﬁ.’-’-‘ﬁ

$ Contributed to ICSN-DL
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Table 4.30 Cheracteristics of entries in Preliminary Yield Trisl -~ | DR ot Hiser in
1985/86.

Borer Per
Deys to  dmmge Veight plant Seed

81, 10X Mo./ 0% ————— of 100 yield Yield

No. Pedigree flowering score I seeds(g) (g) (ig/ba) Bank

1  800763~15PLBE~1PLB-3HLB-BHLB 81.8 & 13O0 127 270 435 18
H 208 x 10C-1477-EB4

2  800763-19PLB-]1 | PLB-SHLB~IILB 81.8 3 13,2 104 16.2 2409
H 208 x 1CC~1477-EB4

3 800771-10PLB~11PUY-3HUY-HHLB 92.5 & 136 106 193 244 13
P 32 x 10CX~730129-24~1-18-B-EX3

& 800771-TPLB-3PLB~ Y-S 8.5 & 7.8 123 18.2 2943 8
P 3% x 100X~730129-24~1-1H-B-EK3

5 800771-22PLB~3PHB-HLB-HHLB $ 84.8 3 A5 116 2.8 348 3
P 3% x 10CX-730129-24~1-1H-B-FB3

6  800762-9PLB-5PUY -ZHLB~-BHLB 78.5 3 27 129 185 UM 16
R 76~49 x 10C-4662-EB4

7  800762-]16PLB~4PUY -1 HLB~HHLB 80.0 3 45 180 139 27 2B
B 76-49 x 10C-4662-EB4

8 800763~-22PLB-4PUY-GHLB~THLB 79.8 4 158 13.0 2A.5 25 7
R 208 x I1CC-1477-EB4

9 800767-23PLb~]1 2PLB~HLB-BHLB 80.0 3 36 118 140 247 2%
I00C 13 x ICCX-730008~8~1-1P-BP-FXE3

10 800771~22PLB-5PLB-GHLB~-BHLB $ 0.0 6 A0 116 5.7 445 |
P 32 x 10CX-730129-24~]-1H~B-FB3

11 800771-2ZPLB-3PHB~]HLB-BHL B 8l1.8 3 16,2 11.8 197 360 2

P 326 x 10CX-730129-24~1-1R-B-EB3

12 780302-26PLB-11PLB-SHUY-1HIY-BLB ~ 91.5 5 3.5 114 190 289 15
BG 203 x ICCX-730001-9-2-B-EB

13 780305-19PLB-11PLB-3HLB-1HLB-BHLE  82.0 3 89 1.8 B0 M2 I7
H 208 x 1CCX-730001-9-2-3-EB

14 780307-6PLB-11PLB-1HIY-1HUY-BHLB ~ 79.5 3 7.8 143 2.8 2904 9
I0(X-730001-4-2-B~EB x ICCC |

15 790203-Z/PLB-11PLB-2H0Y-2HIB-MIB  89.8 3 61 119 243 08 4
P 326 x G 130-EB-EB

16  790210~18PMB-11PLB-1HOY-2HLB-BHIB  79.8 3 60 126 2.2 14
L 534 x 10C-5264-EB-EB

17 780287-23PMB-1 IPLB-3HLB-MIB-BHIB 9.3 4 245 101 153 25
10C-506-EB-EB x 1CC-3316-EB-EB

18  780302-26PLB~11PLB-SHUY-1HLB-BIB 790 5 %3 119 142 2821 1l
BG 203 x ICCX-730001-9-2-B-EB

19 780302-31PLB-11PLB-1HLE-1HIB-BHIB  84.0 3 97 105 228 281 10
X 203 x I0CX~73000]-9-2-B-EB

20 780305-13PLB-11PLB-3HIY-ZLE-BB  82.8 4 96 1:0.8 194 269 14
B 208 x I0CX~730001-9-2-B-EB
780305~19PLB~1 | PLB~1HLB-1HUY-BHIB  8l.5 3 2.2 1.4 180 2% 12
H 208 x 10CX-730001-9-2-B-EB
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Table 4.30 contd.
Borer Per
Days to  damge teight plmt Seed
81. I(ﬂ. M./ b { of 100 yield Yisld
. Pedigree flowering score 1 sends(g) (g) (ig/be) Bank

2 780306-PHB-11PLB-2D-MLB-B1B  91.5 & B0 116 160 W) D
10CX~730001-9-2-B-EB x IOCC 4
790191-3PLB-11PLB-4HLD-HLB-BHB  81.0 3 194 133 2.8 M8 19
1CC~7770-£B-E8 x 10C-2793-EB-EB

2 I0C 4954 B 208 84.8 3 145 11,2 202 260 b

25 730020-11-2-EB 85.5 3 WS 100 28 997 5
Mean 8.0 3.4 1501 11.98 239 1.2
SE+ 1.5% 0.5 7.8 0.92 8.18 &06.4
CWY) 3.73 31.210030 1531 76.53 29.8

$ Contributed to ICSN-IL



110

Table 4.3]1 Charscteristics of entries in Preliminary Yield Trial - 2 DR st Hiser in
1985/86.

Borer Per
Deys to damge Weight plant Seed
§1. 10X Fo./ 0% ——————of 100 yield Yield
No. Pedigree flowering score I sesds(g) (g) (kg/he) Rak

1 780306~18PLB~] ZPLB~]1HLB-ZHLB~H{LB 8.9 3 23 135 183 22 2
10CX-73000]1-9-2-B-EB x 10CC 4

2 790214~3PMB~3PLB~1HLB-ZHLB-BHLB 7.1 3 49 S5 4 37 4
(10C-1381-EB-EB x 10C-3316-EB-EB)

xCPS ]

3 780288-30PHB-3PLB-]1HLE-]1HLB-BHLB 88.4 I 9.2 123 k4 T8 13
1CC~506-EB~EB x 10C-7770-EB~EB

4  780302-SPLB-1ZPLB~SHIY-1HLB-BLB $ 8.7 J 110 126 2.0 304 5
3G 203 x ICCX-730001-9-2-B~EB

5  780305-2PLB~11PLB-ZHLB-2HY-BHLB 8.7 3 66 125 26 2921 10
B 208 x 10CX~73000]~9-2-B~FB

6  790202-16PLB~12PLB-1HLB-HLB-MHLB 9.9 3070 114 243 20 11
P 324 x 10C-7770-EB-EB

7 790203-38PLB~] 1PLB-1HLB~|HLB-BHLB 82.7 3 9.0 121 %9 353 2
P 3% x G 130-EB-EB

8 780286~10PLB~] 2PLB-SHLB~LB~BHLE 78.6 4& 8.0 160 150 2418 19
10C-506-EB-EB x 10C-138]1-EB-EB

9  780302-31PLB~] 1 PLB~2HIY~1HLB~HBHLB 89.8 & 2.1 1S5 &.8 317 )|
BG 203 x I0CX-73000}-9-2-B-FB

10  780305-1PLB~-11PLB~2AUY-1HLB-BHLB 91.3 4 18.6 12.8 19.7 3169 6
B 208 x 10CX~730001~9-2-B~EB

11  780288~30PHB-3PLB-1HLB-2HLB-BHLB 718.2 3 120 123 17.4 X054 7
10C-506-EB-EB x 1CC-7770-EB-EB

12 780297-39PLB-EP-1PLB-3HLB-2HLB-MHIB § 82.9 4 148 119 248 33%5 3
H 208 x 10C-3340-EB-EB

13 780297-59PLB-BP-3PLB-GHIY-IHIB-BIB 77.8 3 37 115 143 B9
B 208 x 10C-3340-EB-EB

14 780297-83PLB-8P-11PLB-3HLB-IHIB-MB 78.7 2 79 16 2.7 295 8
B 208 x 10C-3340-EB-EB

15 780297-83PLB-BP-]1|PLB-AHLB-HUY-BHLB 78.8 3 7.5 115 135 2435 18
B 208 x I0C~3340~EB-EB

16  780302-7PLB~BP-3PLB-3HUY - 3HUY -BALB 9.1 3 7.6 113 142 2855 12
BG 203 x 10CX-730001-9-2-B~EB

17 780308-27PLB-EP-6PLB-THLB-HLB-HMHIB 8.7 3 7.0 129 160 2458 17
PANT G-118 x 10C-7559-EB-EB

18 780294-8PLB-BP-SPHB-4HLB-ZHLB-MHLB 88.4 3 9.7 122 189 %53 16
10C-3928-EB-€B  x G 130-EB-EB

19  780294-)PLB-BP-4PLB-2Y-Y-HLB  78.8 3 46 106 114 28 14
I0C-3928-EB-EB  x G L30-EB-EB

20 700296-38PL3-BP-(PLD-1HN-ZIB-MIB  83.4 2 3.4 124 172 160 B
ICC-3928-FB-FB  x G 130-ED-EB
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Table 4.3] contd

Borer Nr
Deys to  dmmge ‘thight plant Seed
sl. 10X %./ %2 of 100 yield Yield
Fo.  Pedigree flowering score 1 seads(g) (g) (ig/be) Raxk

2 7%0297-1 7HB--SHB-AHLD-IB-MIE 9.6 “ 156 17 De 20 2
B 208 x 10C-3340-EB-EB

22 780297-23PLB-IP-SPLB-4HID-1HLD-BUB 786 352 112 1) 1%
# 208 x 10C-3340~E3-E3

3 780297-3%L.0-5-1PL3-WLB-1H-HB 780 3 26 120 115 162
H 208 x I0C-3340-£B-EB

2% 10C 495 B 208 8. 4 13 120 194 DS 1S
25 730020-11-2-88 9.4 4 B4 119 196 NB 9
Mear $.95 3.2 973 123 1945 7D
SE+ 1. 03 3.3 0.0 837 292.8
) 106 2.4 68.64 480 8517 2.5

$ Contributed to ICR-IL



Tsble 4.32 Characteristics of entries in Preliminary Yield Trial -3 DR ot Riser in
1965/86.

lorer Per
Days to damge Veight plant Sesd

51, 10X Ro./ T = of 100 yield Yield

lo. Pedigree flowering score I seeds(z) (g) (ig/hm) Rank

1 780297-59PLB-BP-3PLB-1HLB-HIB-MIB  78.5 3 43 113 173 283 D
B 208 x I0C-3340-EB-EB

2 780297-83PLB-EP-]1 IPLB~-2HLB-|HLB-MIB 78.0 3 43 134 DBO BB 15
B 208 x I0C~-3340-EB-EB

3 780297-83PLB-EP-] |PLB-4HLB-IHLB-BHIB 8.0 3 89 1.7 16.4 248 18
R 208 x 10C-3340-EB-EB

4 780302-15PLB-BP-SPLB-IHIB-HIB-BHIB 8.7 3 150 106 243 2892 7
BG 203 x I0CX-73000]1-9-2-B-EB

5 780302-18PLB-8P-]11PLB~3HUY~-JHIB-MIB 82.0 3 42 131 2.2 764 10
G 203 x 10CX~730001-9-2-B-EB

6 780308~17PLB-BP-8PLB~4HUY-IHUY-HIB 78,0 3 165 126 2.4 3045 5
PANT G-118 x ICC~7559-EB-EB

7 780308~22PLB-BP-7PLB~|HLB~1HLB-BHIB  78.0 3 46 17. 183 199% 2%
PANT G-118 x ICC-7559-EB-EB

8 780308-27PLB-EP-6PLB-3HUY-AHLB-BHIB  78.0 2 23 129 22 788 1
PANT G-118 x 1CC-7559-EB-EB

9 780308-2/PLB-BP-6PLB-SHUY-JHLB-BHLE  80.2 2 5.2 135 18.8 2481 18
PANT G~118 x 1CC-7559-EB-EB

10 780308-Z7PLB-BP-6PLB-GHLB~-2HLB-BHIB  78.0 2 90 124 2.8 2886 9
PANT G-118 x 10C-~7559-EB~EB

11  780308-33PLB-BP-1PLB-1HLB-4HLB-MIE 78.0 2 1.4 146 166 243 22
PANT G~118 x 10C-7559-EB-EB

12 780305-1PLB~]11PLB~1HWR~1HLB~BHLE 82.0 3 10,2 123 %S B9 2
R 208 x 10CX-73000]~9-2-B~EB

13 780305~20PLB~1 1 PLB~250R~] HLB~THLB 80.0 2 2.8 161 38O 3 B
H 208 x I0CX-730001-9-2-B-FB

14  780305-26PLB~] 2PLB-1 HWR~ZH1 B-IHLB 79.0 2 54 119 4 22 13
B 208 x 10CX~730001~9-2-B~EB

15 780302-47PvB~11PLB-BMR-]HLB-BHIE §  79.8 3 8.0 126 2.7 328 2

BG 203 x ICCX-730001-9-2-B-EB

16  780305-21PLB-] | PLB-BrWR~HLB-BHLB 78.0 3 60 123 229 2885 8
B 208 x 10CX-730001-9-2-B-EB

17 780305-21PLB-1 | PLB-B0R-ZHUY LB 78.0 3 146 134 194 382 4
B 208 x 10CX~730001-9-2-B-£B

18  780305-34PVB-1 1 PLB-BHR- | HHB-BHLB 79.0 3 52 120 152 228 12
B 208 x I0CX-730001-9-2-B-EB

19 780306~2PLB-1 | PLB-BiR-3HUY-MHLB 8.2 3 109 163 142 66 2B
10CX~730001-9-2-B-£B x ICCC 4

2 790195~22PLB-1 2PLB-BER~1HLB-MHLB 8.5 3 6.2 123 257 B8 17
10C-2793-EB-EB x 1CC-1981-EB-EB
780302-7PLB-EP-10PLB-BR-2HLB-BB 843 3 63 1201 N 511 16
X 203 x ICCX-73000]-9-2-B-EB
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51, I0X M./
. Pedigree

lover Per
Daye to  dmmge thight plaxt Sead
01 of 100 yield Yield

flovering score 1 sesds(y) (g) (ip/be) Remk

2 50750-2713-2L>-1BR-ER $
103X-730020-11-2-15-8-8K3 x
100X-730213-9-1 -3-B-EK3
3 800750-2P1B-1PLD-1BR-EMK
10X-730020-11-2-18-3-¥13 x
10CX-730213-9~] -38-B-F13
ICC 4954 B 208
730020~11-2-EB

e =

Mesn

&
cwY)

8.7 ‘3 B2 1A 23 @™ )
&8.5 365 122 M5 XBl7
8.0 3 97 120 126 25 6
8.0 ¢ 154 123 240 M |
.42 2.8 7.85 12.90 2.0 238.]

142 04 437 0463 342 200
3% 290111.2 913 2.8 2.

$ Contributed to ICSN-L
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Table 4.35 Characteristics of entries in Advanced Yield Trial -2 DL-W
grown at Hisar in 1985/86.

Days to Weight Seed

s1. ICCX No./ 50 2 of 100 Yield
No. Pedigree flovering seeds(g)(kg/ha) Rank
1 750963-5-1H~BH~-BH~BH 81.3 13.3 2550 15
P 1214 x AYLET
2 780215-67T-2P-1P-BP-BH 82.0 11.4 2883 5
[{BG 203 x (WR 315 x BG 203)}
x BG 203]
3 780215-~130T-1P~-2P-BP~BH 82.6 11.7 3189 l
[{BG 203 x (WR 315 x BG 203)}
x BG 203)
4 752539-5P~1H-BR~]H~BH-BH 92.0 13.8 2501 18

[F3(C 235 x T 3)
F3(P 1786 x PB 7)]

S 790454~4H-2R-BH-BH 92.8  12.4  25%2 13
ICC 10597 x G 130

6  750754-6H~BR-1H-1H-BH-BH 93.5 13,4 2828 8
P 1013 x G 130

7 790340-BH-BH-1H-BH-BH 96.9  13.5 _ 2615 10
BG 203 x P 4353-1

8  790340-BH-BH-7H-BH-BH 95.2  15.7 2863 7
BG 203 x P 4353-1

9  750756-17H-BP-3R-1H-BH-BH 95.1  12.9 2391 22
P 1013 x C 214

10  760058-3H-BP-1H-1H~BH-BH 96.2 12.3 2520 17
G 130 x (P 1081 x P 2974)

11 750744-138-BR-1P-2R-BH-BH 80.6 17.4 2521 16
P 1013 x PG 72-8

12 750734-1H-BP-1P-1H-BH-BH 81.3 17.0 2391 23
P 1013 x P 993

13 790340-BH-BH-12H-BH~BH 83.6 14,7 2408 20
BG 203 x P 4353-1

16  780215-67T-1P-2P-BP-BH-BH 96.] 13.8 253 12
[{BG 203 x (WR 315 x BG 203))}

x BG 203)

15  761277-37p-1P-2P-BP-BH-BH 85.8 14.3 2973 3
K 850 x F2(NEC 1639 x NEC 1640)

16  761431-35P-1P-1P~BP-BH-BH 95,7  13.0 2385 24

[F2(P 2974 x JG 62)=-2
F2(B 208 x WR 315)-2]
17  761431-35p-2P-3P~-BP-BH~BH 86.5 12.8 2760 9
[F2(P 2974 x JG 62)-2
F2(B 208 x WR 315)-2]



Table 4.35 contd
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Sl.
No.

- . W W G o S s L T T W G S a G S W G O S T G O A O G R A T A O A O

18

19

20

21

22

23

24
25

1¢CX No./
Pedigree

780215-129T-1P-1P-BP~BH~BH

[{BG 203 x (WR 315 x BG 203)}
x BG 203)

780215-132T-2P-2P-BP~BH-BH *

[{BG 203 x (WR 315 x BG 203)}
x BG 203}

770606-BH-BH-8H-BH-BR-BH

P 4353-1 x F 370

770607 -BH-BH-13H~BH-BH-BH

P 4353-]1 x H 208

770607 -BH~BH-5H~-BH~-BH~BH

P 4353-] x H 208

810781-15H-BH-BH

BG 209 x P 2151-1

ICC 4954 H 208
ICC 10136  PANT G-1l4

Mean

119

50 %
flovering seeds(g)(kg/ha) Rank

L4

83.7

85.1

81.3
79.2
89.7
94.6
84 .4
83.3
87.93

1.46
3.31

of 100

Yield

13.1

13.5

11.5
17.6

16.2

13.67
0.34
5.01

2397

3030

1212
2611
2869
2492
2562
2890
2641 .7

150.9
11.4

‘‘‘‘‘

25

11

19

—n————--—--n—u—-—-—---—’————----—--———----ﬂ-—-——-—e---«v—‘----un-w—-—---w--

* Contributed to ICCT-DL
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Project C-106(85)IC: Breeding Kabuli Chickpeas for Stability and High
Yield in Semi-srid Tropics

Objectives

1. To breed high yielding, disease resistant kabuli cultivars with
good consumer acceptance.

2. To contribute advanced breeding lines and segregating populations
to the national programs in kabuli-producing countries.

Introduction

Major thrust in kabuli types, as in desis, remained in the
incorporation of resistance to biotic stress factors, screening for
the diseases resistance in the early generations followed by Heliothis
resistance. Since kabulis get a8 higher premium for seed size, we
exercised a high selection pressure for this character all through the
generations. There 1is an awareness and interest of growing kabuli
types in peninsular India, Ethiopia, Burma, Nepal, where early to
medium maturing material will only fit. With the availability of
early, wilt resistant kabuli lines, it was possible to make such a
material available to some locations in India.

The high yielding and wilt resistant cultivar, ICCC 32, already
1dentified for release 1in Central Z2one was also proposed for
1dentification for Seed of ICCC 32 was sent for minikit trials 1in
Bihar, Punjab, Haryana, Rajasthan, Uttar Pradesh Madhya Pradesh,
Maharashtrs and Gujarat.

Hybridization

We planted 20 kabuli entries in the crossing block at ICRISAT
Center and Hisar, the countrywise break up is given in Table 6.1.
Those actually involved in the crosses were 29. We made 57 single
crosses, 9 threeway and 25 double-crosses primarily to improve yield
and stability of performance, and seed size of the kabuli types. All
the crosses are listed in Table 6.2.

F| Generation

83 crosses made in 1984-85 for the improvement of kabuli types
were sent to Tapperwaripora, Kashmir, for offseason advancement and
seed was brought back for planting at Hisar and some early crosses at
ICRISAT Center.



Table 6.1.
grown 1in

1985/86.

parents

the crossing block,

Origin

Number

ICRISAT
India
Iran
Mex1i1co
Portugal
Spain
Syria
Tunisla
Turkey

Total

N el el 2 Bl ad
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Table 6.2. List of crosses made during 1985/86

Cross
number Parentage

Single crosses

850469 ICCV 2 x ICC 12435

850470 ICCVY 2 x 1CCL 83005

850471 ICCV 2 x ICCX 730244-17-2-2R-5EB
850472 ICCV 2 x ICC 2352

850473 ICCV 3 x ICC 12435

B50474 ICCV 3 x ICCL 83005

850475 ICCV 3 x ICCX 730244-17-2-2H-5EB
850476 ICCV 4 x ICC 12435

850477 ICCV 4 x ICCL 83005

850478 ICCV 4 x ICCX 730244-17-2-2H-5SEB
B50479 ICCV 9 x ICC 12435

850480 ICCV 5 x ICCL 83005

850481 L 550 x ICCL 8100]

850482 L 550 x ICC 3935

850483 L. 550 x ICCL 80004

850484 L 550 x ICC 3354

850485 L 550 x I1CC 8933

850486 L 550 x 1CC 1069

850487 L 550 x 1CC 698

850488 L 550 x ICC 8383

850489 L 550 x ICCL 81014

850490 L 550 x ICC 6254

850491 L 550 x ICCX 730244-17-2-2H-5EB
850492 L 550 x L l44&

850493 L 550 x ICCV 3

850494 ICCC 32 x 1CCL 81001

850495 ICCC 32 x ICC 3935

850496 1CCC 32 x ICCL 80004

850497 ICCC 32 x ICC 3354

850498 ICCC 32 x 1CC 8933

850499 ICCC 32 x ICC 1069

850500 ICCC 32 x ICC 698

850501 ICCC 32 x ICC 8383

850502 ICCC 32 x ICCL 81014

850503 ICCC 32 x ICC 6254

850504 ICCC 32 x ICCX 730244-17-2-2H-5EB
850505 ICCC 32 x L 144

850506 ICCC 32 x ICCV 3

850507 ICCC 33 x ICCL 81001

850508 ICCC 33 x ICC 3935

850509 ICCC 33 x ICCL 80004

850510 ICCC 33 x ICC 3354

850511 ICCC 33 x ICC 8933

850512 ICCC 33 x ICC 1069
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850513
850514
850515
850516
850517
850518
850519
850520
850521
850522
850523
850524
850525
850561
850562
850563
850564
850565
850566
850567
850568
850569
850570
850571

Parentage
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1CCC
ICCC
1CCC
ICCC
1CCC
1CCC
1CCC
1CCC
1CCC
1CCC
ICCC
IccC
1CCC
1CCX
1CCX
1CCX
1CCC
1CCC
ICCC
1CCC
1CCC
1CCC
ICCC
1CCX

Three-way Crosses

850551
850552
850553
850554
850555
850556
850557
850558
850559
850560
850572

Double

850526
850527
850528
850529

(1LC
(1ILC
(ILC
(1LC
(1LC
(1LC
(1LC
(1LC

Crosses

33
33
33
33
33
i3
33
34
34
34
34
34
34

o M M o oM oM MK M MM

) 3

I1CC
ICC

698
8383

ICCL 81014

1CC

6254

te
(73]

1CCX 730244-17-2-2H-SEB
L 144
ICCV 3

ICC
1CC
ICC
1CC
1CC
1CC

2588
6188
6240
7676
9497
10696

790265-24B-7H-BH x ICCC 32
790265-24H~-7H-BH x ICC 10466
790265-24H~TH-BH x ICCC 49

34
32
32
32
32
32
32

X

M X x M X

X

1CCC
ICCX
ICCX
I1CCX
1CCX

32

740649-14P-1P-1H~2H-BH
741106-3P-1H~1P-1H~-1H-BH
730048~-13H-1P-1H-BH
780581 ~BH~-]10H-BH

L 550

ICCC

33

750946-24R-7R-BH x 1CCC 32

202
202
202
202

X
X
X
X

1CCL 83006)
1CCL 83006)
ICCL 82001)
ICCL 82001)

x L 550
x ICCC 32
X L 550
x ICCC 32

3279 x ICCL 82001) x L 550

3279 x ICCL 82001) x ICCC 32

3279 x ICCL 83006) x L 550

3279 x ICCL 83006) x I1CCC 32

(1CCC 32 x HK 81-69) x L 144

1CCX 790265-24H-7H-BH x (ICCC 32 x I1CC 10466)
(1LC 202 x ICCL 82001) x ICCC 32

(ILC 202 x ICCC 32) x (ICCC 32 x ICC 10466)
(1LC 202 x ICCC 33) x (ICCC 32 x HK 81-69)
(ILC 202 x GL 629) x (ICCC 32 x ICC 10466)
(TLC 3279 x C 104) x (ICCC 32 x ICC 10466)
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77 Generation

Seed of 83 Fy population that was brought from Tapperwaripors for
planting io the wilt sick plot and blight nursery could not sll be
accommodated in the wilt sick nursery owing to shortage of space. The
seed for remnant of the populstions were kept in the cold store for
planting next season. However, we did plant 24 crosses in the HAU
blight nursery and 23 crosses in the normal fields and selected 45
plants 10 the former and 209 in the latter. We also planted 24 F,
populations in the unsprayed blocks and selected 228 plents in these.

F3-F7, Progenies

We grew 1751 F3~F;, progenies in the normal fields and 1478 of
these in the wilt sick plot also either at the ICRISAT Center or at
Hisar (Table 6.3). In the normal field, F3-F, progenies were in a
spaced planting 8t 60x20 cm whereas the higher generation material was
on a cropping density of 30x10 cm, however, progenies in the wilt sick
plot were all at the cropping density. We selected 43 single plants
in Fq and F;, generations and 85 in the later generations. The
uniform, high yielding and wilt resistant progenies with good seed
size were selected for further tests, we individually bulked 11!
progenies for conducting PYTs next year.

Yield trials

We conducted 5 preliminary yield trials (PYTs) of 23 entries
each, with L 550 and ICCC 32 included as the check cultivars. Each
trial was in a 5x5 quadruple lattice with a plot size of 4 rows &4 m
long and 30 cm apart. In addition, an advanced yield trial (AYT) of
23 entries and the same two checks was also conducted at Hisar as well
as at Gwalior. The design and the plot size was the same as in the
PYTs .

Observations were recorded on days to 507 flowering, 100-seed
weight, wilt 7 and seed yield. All the trials were in good shape,
vhich 18 as well reflected from the low CV values.

In PYT-1 one entry ICCX 780670-BH~-BH-24B~BH gave significantly
higher yield (3660 kg ha=l) than the check L-550 and also possessed a
much higher seed size (31.0 g/100 seeds) than L-550 (22 g)., We
selected 2 entries for contributions to Internstional Chickpea
Cooperative Trials-Kabuli (ICCT-K) and 5 for inclusion in advanced
yield trials (Table 6.4).

In the PYT-2, entry ICCX 770198-BH-7H~-BH~-BH-BH yielded 3021 kg
ha~! which was significantly better than L 550. It was slightly
better than the checks in seed size. We contributed 2 entries from
this trial to ICCT-K and selected 6 entries for advanced yield trial
(Table 6.5).



Table 6.3.

grown during 1985/86.

128

progenies

Generat:ion Hisar ICRISAT Center
Fi - 51
Fg - 261
Fg - 315
F¢/Fg - 342
Fg 281 -
Total 509 969
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Table .6.4. Characteristics of entries in Preliminary Yield Trisl 1 at Hisar, 1985/86.

Days to Weight  Seed
Mt SR flo- of 100  yield
No. Selection No. /Neme Parentage vering seeds (g) (kg/ha) Rank
1 I0CX-790265~4-BR-1R-3H& L 550 x Kourosh 8.8 5.5 3184 4
2 10CX-800284-18-M8-248-W X6 74 x 100C 24 8.7 2.8 3133 8
3 10CX-800286~-M--10H-8H JG 74 x IXC 2% 82.0 2.8 2630 2
4 1CCX-800286~1-88-] - JG 74 x 10CC 26 91.5 2.4 224 2
S 10CX-800286~8-BH- 258~ JG 74 x I00C 2% 8.3 3.1 2840 17
6 10CX~800287-M-BR-458-B1 JG 74 x G 633 90.5 2.9 3144 7
7 10CX-800289-88-80-SH-3 JG 74 x G 637 92.0 5.3 2885 14
8 10CX-800289-8H-8H-7H-HH JG 74 x Q. 637 93.2 4.7 2488 3
9 TOX-800289-BH-H-~10H-H JG 74 x Q 637 91.0 %.0 097 9
10 10CX-800289-H-1-] - JG 74 x GL 637 9.2 5.4 2% 12
11 10CX-780670-BH-80-1 3H-HH No. 01 x P 2591 9.0 3.2 m 19
12 10CX-780670-M8--190-BH@* Ro. 301 x P 2591 87.0 0.6 3258 3
13 10CX-780670-HH~BH~208-FH o, 01 x P 2591 90.0 .6 2865 16
14 10CX-780670-BH-E-22-*  No. 301 x P 201 8.5 X.4 nm 2
15 I10CX-780670-BH~BH-24B-B* No. 01 x P 2581 84.7 31.0 3660 1
16 10CX-780670-BH~BH-25H-BH No. 501 x P 2591 81.2 1.6 2889 13
17 10CX-780670-BH-BH-27R-B*  No. 501 x P 2561 8.5 2.] 319 5
18 10X-790270~-BB-Bi-438-BH L 550 x NEC 139 9.0 25.5 3073 10
19 10CX-780677-BH-BH-~10H~BH No. 01 x P 9623 92.5 2.0 %2 2%
X 10CX-780677-Br-Mi-21H-HH No. 501 x P %623 94.2 5.8 2638 .\
2 100X-780677-H-BH-4SH-BH No. 01 x P 9623 9.5 7.2 2248 5
22 10CX-80031 5-Br-BH- 38~ PANT G-114 x 10CC 25 86.8 9.5 3009 11
23 10CX-79026 5~8H-BH-1 1H-BH L 550 x Kourosh 85.5 .1 2880 15
2 10cC 32 9.0 19.9 3148 6
25 L 550 87.5 2.1 2818 18
Mean 89.29 2.9 292.2
SE+ 1. 0.9 23.0
/4 2.9 4.35 139

@ Selected for ICCT-K, 1986/87.

* Selected for AYT, 1986/87.
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Table 6.5. Characteristics of entries in Preliminery Yield Trial 2 st Bisar, 1985/86.

. Selection No./Mame
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The top two entries in PYT-3, ICCX 790506-BH-BE-29H-ZB-BR and
ICCX 790265-98-BB-BR-1H-BH, yielded 3231 and 3129 kg ha~! and had seed
size of 30.3 and 32.3 g/100 seeds, respectively. Two entries from
this trisl were contributed to ICCT-K and 5 entries were selected for
advanced yield trials (Table 6.6).

In PYT-4, entry ICCX 790280-BH-1B-BR-BH and ICCX 761293-SH~
4B-1H-BH were the two top wmost yielders giving 3046 snd 3042 kg ha~l
vith a seed size of 25.7 and 23.6 g/100 seeds respectively. From this
trial we contributed 2 entries to ICCT-K and selected 7 entries for
advanced yield trials (Table 6.7). .

A preliminary yield trial (PYT-5) of wilt snd asscochyta blight
resistance was conducted and only two entries gave higher yield than
the checks (Table 6.8). The seed size of these entries was quite low.
We selected 6 entries for AYIs.

In the advanced yield trial conducted at Hisar and Gwalior wmany
entries yielded well at one and not at the other location; as such
there was not much consistency in ranks (Table 6.9). However, three
entries yielded equally well at the two locations viz.
ICCX 741106-3P=1R-1P-]1R-1H-BR-BR (ICCC 49), ICCX 780581-BR-10H-BH and
ICCX 760282-BH-BH-15H-BH, giving on an average 2238, 2272 and 2218 kg
ha-!, respectively. The first entry was a contribution to Gram
Coordinated Varietal Trial-Kabuli (GCVT-K), of AICPIP last year as
1CCC 49, whereas the other two were contributed to these trisls as
ICCV 13 and ICCV 14 this year.
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Project C-108(85)IC: Breeding chickpeas for asdaptation to early and
late planting, snd to increased inputs

Ob jectives

To breed chickpeas adapted to early sowing, with the desirable
charscters: high and stable yield, resistance to Fusarium wilt
and root rots,; resistance to Heliothis. .

To breed chickpeas adapted to late sowving, with the desirable
charscters: high and stable yield, resistance to Fusarium wilt,
Ascochyts blight, Botrytis gray wmold, and stunt; resistance to

Heljothis.

To breed chickpeas responsive to higher inputs, with desirable
characters: high and stable yield; resistance to lodging;
resistance to disesses and to Heliothis.

A. Breeding for sdeptstion to esrly sowing

Introduction

Chickpea yield seems to be directly correlated with the length of
crop duration. In peninsular India, chickpea 1s normally planted
around mid-October, and harvested by early February. Thus, the crop
durstion 1is about 100-110 days. Yields are lower in peninsular India
compared to northern India, wvhere the crop duration is also much
longer (160-170 days). Rising summer temperatures and depleted soil
molsture do not allow crop growth at the end of season. Therefore,
increasing crop duration by planting earlier than the mormal planting
vas considered as a possible wsy of increasing crop duration and
thereby yield.

We screened several hundred germplasm lines and breeding
selections; and have selected lines adapted to mid-September sowing.
A set of 49 selected lines was tested both in normsl (mid-October) and
early (mid-Septembr) sowing for comparison. Wherever comparisons were
possible early sown chickpeas have yielded better than those sown at
normal time, both under irrigated and non-irrigated situations.
During 1984/85 season also, early sown chickpess yielded an average of
1840 kg ha~! compared to 1090 kg ha~! of those sown at normal time.

Crosses made
We made 26 crosses between lines adapted to early planting and

sources of resistance to wilt, dry root rot, Colletotrichum blight and
Heliothis pod borer. Details of the crosses are in Table 8.1,
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Table 8.1. Crosses made in 1985/86 to incorporate high yield snd
resistance to various diseases in chickpea types adapted to early

planting in peninsular India,

Cross No. Female Parent Male Parent
850573 P18 ICC 12237
850574 P 1067 ICC 12269
850575 P 1329 1CC 10466
850576 ICC 12435 P 4089-1
850577 ICC 11315 BN 31
850578 1CCX~-810565-29P~-BPWR~BP ICC 506-EB
850579 ICCX~-810565 -29P-BPWR-BP ICCL 81012
850580 1CCX-810565 :29P-BPWR-BP ICCC 42
850581 1CCX-810565 -29P-~BPWR-BP 1CC 8589
850582 I1CCX-810565 :29P-BPWR-BP R 208
850600 . 1CCX-810565--29P-BPWR-BP B 81-200
850583 1CCX-810557- 12P-BPWR-BP ICC 6663-EB
850584 1CCX-810557- 12P-BPWR-BP 1CccC 37
850585 1CCX~-810557-'12P-BPWR-BP RSG 44
850586 1CCX-810557-12P-BPWR-BP C 235
850587 1CCL 81014 I1CCX~-810557~12P-BPWR-BP
850588 1CC 8209 1CCX-810557-12P~-BPWR~BP
850589 P 18 1CC 10243
850590 P 1067 ICCL 81012
850591 P 1329 ICC 10243
850592 P 4089-1 1CCL 81012
850593 1CC 10243 BN 31
850594 P 18 P 1329
850595 P 1329 1CCC 42
850598 P 18 1CC 12271
850599 P 1329 ICC 12271
1CCX~-810557 P 1067-1 x NEC 1166

ICCX~-810565 K 4-1 x NEC 1166
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Py to Fq progenies

The numbers of progenies growvn snd single plant selections wmade
sre given in Table 8.2. A second set of msterial (one rov each) was
planted in the wilt sick plot for those progenies that were npot
selected earlier for Fusarium wilt resistance.

The prevailing drought conditions restricted the crop growth, and
podding was poor. Several medium maturing lines, which were high
yielding in previous years, were able to put up very few podl under
the limiting soil wmoisture conditions. All progenies were rated
visually for yielding ability., Progenies susceptible to wilt in the
sick plot were rejected, even if they were high yielding. Resistant
segregants from promising lines were harvested from the wilt sick plot
for further evaluation next year.

A fev high yielding and wilt resistant Fg progenies were bulked
for testing in replicated trials next season.

Comparison of esrly vs. normsl sowing

We selected 23 lines that were promising in the previous years’
experiments. It included six lines from the previous years early vs.
normal sown experiment, as they show consistently good performance.
We selected seven, five and four entries from three early sown
screening trials 1, 2 and 3 respectively. Two wilt resistant and high
yielding Fs5 progenies were also included. P 1329 and Annigeri were
included 8s checks. The trial was a 5 x 5 balanced lattice square
design with six replicstions. Each entry was planted as 6 rov plot of
4o length. Row to row spacing was 30 cm, and plant to plant 10 cm.
The early sown trial wvas planted on 14 September 1985 sud the normal
sown trial on ]2 October 1985. No irrigation was given to either of
the trials.

Observations on days to 501 flowering and maturity, flowering
duration and reproductive period and pod damage score were recorded on
each plot. Plant height; numbers of primary and secondary branches,
and pod and seed number per plant; seeds per pod and 100 seed weight
vere recorded on 5 random plants per plot. Seed yield was recorded
from 3.5 m from the central &4 rows of plot.

The combined analysis of variance is presented in Table 8.3; and
the mean values for different phenological and yield characters in
Tables 8.4 to 8.6. The entries differed significantly for all the
characters studied. Mean squares for date of planting effect were
sigoificant for days to 501 flowering and end of flowering, floverxng
duration, reproductive period, plant height and seed yield (kg na-l).
The interaction of date of planting with genotypes was significant for
all characters except pod borer damage percentages, seeds per pod,
100-seed veight and seed yield.

Both plantings mstured taking the same number of days, although
the early planted genotypes had taken slightly more time to flower.
This could be due to low moisture availability due to drought.
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Table 8.2 The onumbers of populations/progenies
grown and selections wmade in 1985/86 at ICRISAT
Center.

Grown Selected
Generation NF @ WSP Nr W8P Total
F3 271 271 13 74 87
F&4 471 471 157 86 243
FS 589 212 298+458 40418 384

€ NF = Normal field, WSP = Wilt sick plot
$ Selected bulks for testing in replicated trials
in 1987/88.
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Iable 8.4 Characteristics of entries in Early w Formsl s Trial st ICRISAT center,
1985/86.

Days to 502 Dsystoend  Flowering Reproductive  Days to

flowering of flowering  durstion period mature

51. Botry

M. nme Barly Norm! larly Foom] Early lMormal Early lonm] BEarly Norml
1 ICC 1565 %0 %.2 799 8.0 %2 %9 626 63 18 1%
2 ICC 8932 Q.8 3.7 694 06 250 2.0 0.5 3520 % 9
3 I0C 3405 7.8 5.5 N9 N7 V.4 141 529 616 111 119
4 1I0C 25 0 %5 7159 24 20 20 Y] 526 104 103
5 1I0C 11% 5.5 62.8 8.1 83 286 2.5 623 627 120 125
6 ICC 1502 57.0 52.6 82.7 78.8 258 2.2 67.6 749 12 128
7 10C 455 47.3 453 706 663 2.0 20 &9 &.l 9% 9
8 10C 4863 H.5 4.8 163 N9 %7 ¥.2 537 600 103 105
9 10C 1053 52,7 488 736 69.2 208 M4 %9 629 108 112
10 ICC 11046 Q3.9 416 683 62.7 23 2] 483 303 92 9%
11 10 11051 64,0 4.9 683 60.2 2.6 190 05 KO0 % 99
12 1CC 12365 60.4 613 8l.2 779 209 167 N3 639 10 125
13 10C 8405 650 4.4 693 632 2 2.7 N7 %O % 91
14 ICC 3497 4.1 45.2 708 65.7 BB V.5 &S 4. 91 %
15 ICC 7689 62,7 39.0 683 618 2579 229 8.1 80 9l 88
16 1CC 7695 3.5 0.9 662 600 227 189 9.3 51.6 9% 9
17 10C 8619 4.8 45.7 70,7 66.8 .4 2.0 452 4853 B3 9
18 ICC 6064 53.8 50.6 744 70.2 2.5 19.7 4.7 48.6 101 %
19 1CC 7701 8.4 &3 698 632 2.1 198 489 45.5 2 ®

0 I0C 1152  S8.4 556  77.2 730 188 17.6  S5.4 65.4 14 121

21 I0C 11969 483 442 T4 649 B2 M 450 455 0 93 9%

2 10CX-8105%5 47.5 4.2 709 65.8 2.4 196 S66 S5.2 102 101
~29P-EPR ,

B OI0-810577 S0.6 45.3 726 65.4 2.2 2.2 523 519 103 103
-1 2B

1CC 4918 4.9 4.5 708 633 256 229 512 %8 % 9%
1CC 1565 5.8 58.7 8.6 8.0 2.0 24 649 68.0 13 127
0
0
3

o

Mean
SE+
CW1)

J8 47.89 737 68.93 .59 2.00 52.73 55.52 102.9 103.4
J3 063 195 1.9 097 10 1.% 1.92 10 13
WS4 3% 304 3.8 1009 1282 7.3 8.4 36 41
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Teble 8.5 Characteristics of entries in Zarly vs Formsl sown Trisl st ICRIMT center, 1985/86

Borer

damage Per cat Plat Primary Secondary

(visual  borer height branches/  branches/

score) damnge (cms) plmt plat
sl. .
No. BEntry neme E K E N E N T N E N
1 I0C 155 P 1329 7 4 30 18] 323 32,0 2.5 2.7 45 4.l
2 ICC 8932 N3 5 5 20 18.2 2.6 2.2 2.1 21 35 26
3 I 305 P &089-] 6 4 2.0 8.1 280 B 2.7 2.7 48 3.4
4 1025 P8 6 4 190 203 314 Y 2.4 26 18 A4S
5 ICC 11% P 1067-1 7T 3 B0 2.1 323 U3 26 3.0 44 4S5
6 1CC 1502 P 1293-2 6 4 2.0 136 316 32,7 2.6 3.1 47 48
7 I0C 4554 P 6099-2 6 5 150 149 299 BS 2.4 23 42 35
g ICC 4863 P 9650 6 5 2.0 190 359 B9 2.4 2.1 33 25
9 ICC 10536 RPSP 267 6 4 2.0 163 283 .7 2.6 2.5 3.9 4]
10 ICC 11044 RPSP 431-1 & 6 18,0 154 3.2 285 2.2 23 38 35
11 10C 11051 RPSP 437 5 6 160 198 2.4 7.0 23 23 3.7 3.5
12 ICC 12365 PHULE G-5 6 3 220 9. 333 32.2 25 28 39 132
13 1CC 8405 T 113 4 6 2.0 194 3.0 2.2 23 21 3.2 2.2
16 ICC 3497 P 4197-2 5 5 160 2.5 X3 258 2.4 2.2 38 32
15 I0C 7689 1-209-15 4 6 11.0 170 .7 243 25 23 45 3.0
16 1CC 7695 2-57-61 S 5 15.0 léé 255 BIY 24 2.1 40 3.0
17 I0C 8619 WP 26544 & 7 160 151 0.0 248 25 2.2 4.2 135
18 1ICC 6064 JG 37 S 5 180 123 7.l DBS 25 23 4.2 3.6
19 ICC 7701 63-1 5 5 110 9.2 2.0 28 24 23 40 4.
20 ICC 11542 10CC 21 S 4 2.0 156 331 .8 2.5 2.8 44 1.8
21 I0C 11969 NEC 2820 5 6 140 217 0.5 258 2.5 2.2 4.2 3.8
22 ICCX-810565-29p-BPWR-BP S5 S5 2.0 136 349 3.0 24 23 43 33
3 I0Cx-810577-12-BPWR-BP 6 S5 19.0 107 289 2.3 23 26 4.4 3.5

24 10C 4918 Amigeri 5 B0 156 20,2 %3 2.4 2.4 46 2.7
25 ICC 1%5 P 1329 6 3 3.0 18.7 317 3.7 28 2.8 49 43
Mean 5.3 4.8 20.21 1591 30.32 28.14 2.50 2.44 4.13 3.5

S8+ 03 0.3 375 3.08 0.7 0.5 0.1 0.10 0.3 0.28
cw(X) 13.3 16,7 45.49 41.45 5.42 4.9 11.21 10.30 13.8 19.4
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Flowering duration was marginelly higher in early planting, while
reproductive period was wmore in normal plented crop. Damage by
Beliothis pod borer was wmore in the early than the normal planted
crop. Plant height, number of primary and secondary branches, pods
and seeds per plant, and seed yield per plant and per hectare were
higher in early planted than the normal planted crop. Seeds per pod
and ]100-seed weight did not shov any difference between the two
planting dates. The early planting has given significantly higher
yield of 1115 kg ha~1 compared to 735 kg ba~l in normal plantdng. Line
1-209-15 (I1CC 7689) has given the highest yield in both plantings.
The rankings of other gemotypes vary slightly.

Spraying of insecticide (Endosulfan) did not show any significant
effect on any plant character (including borer damage percent) except
for the reproductive period. The spray treatment x genotype
interaction was significant for days to maturity and yield.

Screening for early planting

Like the previous years we continued screening germplasm lines
and breeding material under early planting. The early sown screening
trial-1 had 2] bulked progeny lines in Fg and Fg generations and four
checks. The germplasm lines were grouped in to three trials depending
on their flowering time from previous data. Trial-2 had entries
taking <50 days, trial-3 had entries taking 5] to 55 days, and trial-3
had entries taking 56 to 60 days to flower. Each of these latter
three trials had 47 germplasm lines plus two checks. Mean values for
different plant and yield characteristics are presented in Tables 8.7
to 8.12.

All trials were affected by atypical drought that prevailed
during the crop period. In the previous years, the medium maturing
lines were doing well taking advantage of prolonged reproductive
period. However, this year the very early maturing lines have given
higher yields. Considering that the last year’s drought was an
aberrant situation, we propose to repeat Trial-l, retain most of the
wedium materiasls in trials in trials 2, 3 and a fewv entries from
trial-4 for testing again in the coming season.

Correlstions

The correlation co-efficients between seed yield and other
characters in different trials are given in Table 8.13. As expected,
days to 502 flowering, end of flowering, and maturity bave shown
significantly negative correlation with seed yield. Unexpectedly,
reproductive period has also shown negative correlations with seed
yield. Flowering duration has shown significant and positive
correlation with seed yield in 81l trials except the normal sown
trial. Pod borer damage had negative and significant correlation;
vhile pod and seed number per plant had positive correlation with seed
yield.
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Table 8.8 Chmracteristices of entries ia Barly Soam Scresining Trial ~ 1 st ICKISAT cente

1985/86 .
Puds  Seeds  Sesds Weight Yield Sesd

s1. Patry/nese - per of 100 por yield

Fo. parentage plant plant pod sesds (g) plmt (kg/de) B=

1 10CX-79021 7 -0 4P-P 12.9 12,0 1.0 2.4 3.0 360 19
K 85 x (JG 62 x Mo. 42)

2 10X -79021 7 - -3 -0 5.% 5.6 1.0 9.6 12 0 2
K 8% x ()G 62 x No. 42)

3 1CX~79021 7 -89~ 1P -9 193 2.9 1.0 17.4 AR palkl ba)
K 85 x (JC 62 x No. 42)

& 1CX-~79021 7 -8p-1 3P -0 19.0 17.1 1.1 2.6 4.0 h Vol y. o]
K 8% y (JC 62 x No. 42)

b 100X ~79021 7 -MP -1 -9 14.0 15.1 1.2 2].8 3.1 170 25
K 8% x (JC 62 x No. 42)

6 ICCX -790220-0P - 220 - P .6 2.6 1.4 18.6 32 37 18
(JGC 62 x Mo. 42) x P 40891

7 1IOCX - 790220 -BP -4 TP-IP 19.4 9.0 1.0 18.3 3.6 &4 16
(JC 62 x Mo. 42) x P 4089-1

8 10CX - 790224029 - SP -1 17.4 16.8 1.1 5.8 4 91 4
(X 850 x F 378) x P 690

9 10X 790224009 -6P 8P 19.2 193 1.0 2.0 4.7 ns 10
(x 850 x ¥ 378) x P 690

10 10X -7 9022461 -39 -0 173 17.8 1.0 2.5 4.7 915 b]
(X 85 x ¥ 378) x P 630

11 10X -7902240-00- 2P -2 2.8 23 1.1 18.6 3.8 118 15
(X 850 x F 378) x P 690

12 ICCX-~-810570-33 - -1 %8 29 0.9 18.8 5.9 806 8
(L 5% x CP 66) x WX 1166

1) 10CX-81057 220 -0V -2 18.2 2.6 0.9 .0 4.8 874 ]
(X 850 x B 8) x MX 1166

14 10CX-81057 2-3 2 -0 -2 17.7 19.2 1.0 19.8 )2 m ) §1
(X 8% x R 208) x NIC 1166

15 1CCX-810575- -0l - 19 20 220 0.9 16.6 4.7 1013 2

(RPSP 333 x N 1166)
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Table 8.8 contd.
Pods Sesds Seads Weigit Yield d&eed

§1. [Iotry/oeme per per per of 100 per yield

No. parentsge plant plant pod eesds (g) plant Og/be) Rek

16 10CX -810560-5P- LW -9 15.1  13.2 1.1 2.6 2. Téoh 13
(P 4089-1 x MEC 1166)

17 IXX-810560-17P~-1P\~-2P n.2 2.2 1.1 16.2 3.5 ™ 14
(P 4009-1 x NIC 1166)

18  ICCX-810%0-280-1PR-2P 179 190 0.9 16.1 3.2 53?7 17
(P 4009-] x NEC 1166)

19 10CX~810%3-7 4P SR -IP 18.5 17.1 1.0 2.0 35 &0 ?
(P 18 x NXC 1166)
10CX-8105%3-77P-8\R 1P ».8 2.9 1.0 0.6 8.5 1040 1
(P 18 x NIC 1166)

21 10CX -8105% 5-4 22 -BPWR-BP 15.0 15.8 1.0 0.4 4.4 's ) 9
X &] x NC 1166)

22 I 25 P18 2.1 2.9 1.0 17.3 3.4 767 12

n I0C 155 P13 173 16 1.2 21.6 3.4 xm 2

24 I0C 4918  Amigeri 2%6 2.5 1.0 19.5 5.2 m k)

25 I0C 15%5 P 1329 11.2 11,9 0.9 19.4 2.3 184 24

Masn 18.65 18. 1.02 2.1} 3.8 646.9

L
St 167 2.02 0.09 1.01 0. .1
cw1) 21,9 2.18 20.92 11.72 5.0 17.4
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Table 8.9 contd.

Deys Deys Flo- Repr-Dsys o~ Pla- Pri- Sec-
to to wer—- oduc- to er ot mary ond-
0 ed ing tive mat- daw- hei- brao- ary
floo of  dur- peri-urity age ght ches/ brmm-
81, wer- flo- ation od (sco- (cm) plant ches/
Fo. Bntry  ing wer (days) (days) re) .
39 I0C 12831 51.0 743 23.4 54,5 1055 6.8 38.2 2.7 3.2
4 I0C 12841 52,0 78.1 2.0 N3 113 7.2 6.2 29 3.6
41 IQC 13052 0.5 726 A9 &5 99 53 7. 2.8 2.9
42 1CC 13101 47.3 68.4 2.1 48.2 955 49 0.6 2.5 3.0
& 1CC 13151 48.5 74.2 255 S1.0 99.7 4] 2.4 3 33
4 1CC 13197 %.2 77.3 213 60.8 117.1 6.0 30.3 3.2 4.4
45 10C 13200 45.8 69.5 2.5 5.2 9.2 5.4 0.6 2.4 2.1
4 ICC 13219 53.2 73.2 20.1 54.8 108.] 5.8 29.6 29 2.8
4] I0C 13573 55.3 78.6 23.2 639 1193 6.4 339 3.2 2.9
48 10C 4918 4B.5 70.6 22.2 488 97,5 5.8 28$3 2.8 2.7
49 I0C 1%5 S58.0 83.7 25.7 65.6 183.7 63 319 3.0 33
Mean 51.37 74.}7 22,80 53.32 104,69 5.57 30.21 2,84 3.32
SE+ 064 086 0.92 1.3 1.4 0.2 0.89 0.7 0.5
CW2) 2.49 233 8.08 537 2.81 10.3 5.87 12.19 31.Z7
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Table 8.10 Characteristics of entries in Farly Sown Screeining Trial - 2 ot ICKISAT center,
1985/86

Pods Seeds Weight  Yield
S1. Entry/newe per per  per of 100 per  yield
No. parentage plant plant pod g) plmt (kg/ha) Remk
Il IC5 P13 %4 23 09 150 6.3 528 45
2 I0C62 P48 9 20 1.0 16.4 3.4 706 |
3 I10C 187 P 152-) 5 2.8 09 17.6 4.} 534 %
4 100193 P 1%-] 229 3.0 0.8 17.1 5. 508 4%
5 10C 04 P 167 3.2 33.5 0.9 13.7 4.0 869 k)
6 10C 488 P 37 a3 &2 1.0 16.7 1.0 1582 2
7 1CC 490 P 372-] ¥4 359 1.0 14.8 5.4 1268 14
8 ICC 495 P IS 3.0 388 0.8 15.9 6.4 1533 3
@ JCC 506 P 3% 9.7 48 09 17.9 8.3 1511 A
10 10C 780 P 619-] 1.2 161 1.l %.7 4.2 135 L0
11 16C927 P7¥% ¥4 773 LI 15.8 (%) 135 39
12 IC 949 P 748 4.5 w8 09 15.7 3.8 530 'Y
12 1CC 1304 P 1191 WO 0.5 0.8 16.9 6.2 1244 17
14 1CC 1327 P 1203-] 168 147 1.2 21.3 2.9 649 &2
15 1CC 3777 P 387) 0 %6 09 17.8 4.8 1206 .|
16 ICC 4348 P 5324 9.7 295 1.0 19.9 5.9 1291 13
17 1CC 4436 P 5424-) 9.4 454 07 18.8 8.4 1263 15
18 1I0C 4874 P 9669 17.1 155 1. .6 6.8 1482 5
19 ICC 5166 G 261 2, 2.2 1.1 39.7 1.7 1317 9
X ICC 5714 BIPINMTE 7.3 2.8 0.8 16.5 5.5 123 19
21 ICC 5744 C.\AR MAJOR 193 185 1.0 7.2 5.0 1165 2%
2 10C 929 T 4 83 3! 09 17.3 5.9 1311 12
23 10C 6098 JG 74 %6 2.2 13 21.6 4.6 1314 11
2% IC6l22 X113 19.3 159 1. %.2 6.7 1315 10
25 10C 6671 NEC 790 140 196 0.8 3.0 4,2 102% 28
% I0C 8345 GRAMG.P 24 168 13 %.7 4.5 1195 21
CUNNAGAR

77 10C 10071 AN 120-] 6.4 17,5 1.0 41.9 7.0 1348 6
28 ICC 10450 RPSP 184 384 395 1.0 22.2 8.6 1203 |
29 10C 10530 RPSP 2] 7.2 3.2 1.0 17.4 6.5 112% %
30 ICC 10531 RPSP 262 183 2.0 0.9 16.8 3.5 82 3
31 10C 10532 RPSP 263 256 257 1.0 16.6 bb 82 3%
32 10C 10533 RPSP 264 A7 276 0.9 16.7 46 849 32
33 10C 11009 BRPSP 400 38 256 0.9 17.5 4.6 877 X
3% ICC 11021 RPSP 410 .6 316 1.0 2.3 6.7 1329 l
35 10C 11036 RPSP 425 2.3 20 1.0 2.6 4.6 1254 16
3% 1CC 12333 1375 190 169 1.] 31.3 5.4 102 Vs
37 1CC 12395 RB-15 146 15.0 1.1 2%.] 3.8 290 %)
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Teble 8.10 contd.
Pods Seeds Seads Weight Yield feed
81. hntry/ose per per per of 100 per  yieM
M. psrentage plant plant pod  seeds (g) plmt (cg/ha) Rexk
38 1CC 12473 ADILAMD o0 &3 08 16.] 6.3 1080 n
LOCAL y
39 I0C 12831 RFA 177-] 165 209 0.8 14.1 2.9 782 KY)
ICC 1284] WrA 183-3 26 3707 0.9 13.9 5.4 b4/ 35

41 I0C 13052 P %5 89 320 1.0 17.2 5.3 1190 n
62 1CC 13101 P 1179 2.2 3g 10 18.9 5.9 1319 8
4 10C 13151 P 1952 0 &9 1.0 14,9 6.1 1227 18
4 10C 13197 P 2351 2.5 25 1.0 17.8 5.4 784 3%
45 ICC 13200 P 2388 4 B3 10 5.7 8.4 1169 3
4% 1CC 13219 P 3046 199 2.4 0.9 15.8 kW) ™ 38
47 100 13573 P 6L 15.3  15.2 1.1 yr 3.4 4 &
48 ICC 4918 Amnigeri 85 283 1.0 0.7 6.0 1145 25
& I0C 1%5 P 13N 145 163 0.9 18.8 2.9 32 48

Mesn 5.8 2775 0% 2.0 5.37  1032.9

S 3% 392 0.9 1.18 0.74 93.2

cW1) 091 2.2 19.08 1l1.2 21.52 18]
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Table 8.11 Characteristics of entries in Esrly Son Scresinimg Trisl - ) st ICNIMT

1985/86.
Dsys Deys Flo- Repr-
to to wer- oduc- ®.
0% ed ing tive Dsys of  Per Sead
flo of dur- peri-to  100- plat yield

Sl. &cc. Entry wr- flo- aticm of wmstu- sesds yield (gg/

. Y. R ing wer (dsys) (days) rity (g) (g) m) Rmk
1 1I0C 2 P 1] 63.2 853 2.3 643 1778 166 2.1 WO A2
2 I & P2 63.2 8.0 250 61.3 124.5 145 35 12 17
3 I 4l P 63.5 83 209 61.5 150 13.2 33 T4 14
4 1C 3 P& 62.8 842 213 62.5 1253 157 2.8 616 25
S ICIl P88 63.0 854 2.4 610 124.0 155 25 M5 28
6 ICll6 P93 619 8.7 21.8 62.8 14.5 141 2.8 661 22
7 IC1&Q P18 66.] 888 229 603 1%.5 204 1.7 84 &
8§ ICC 486 P 369 68.2 9.1 2.9 NI 1775 6] 20 30 ¥
g IOC 863 P 6B4-l 64.4 853 2.8 9.0 133 138 2.1 W9 U
10 IC99 P22 67.2 8.6 2.3 5.5 123.5 145 2.3 4 2
11 ICC 1173 P 1102 .5 7.2 2.4 515 1058 159 6.5 1105 5
12 10C 15%4 P 1328-2 61.2 8.0 2.1 64.0 1253 12,7 3.0 697 19
13 ICC 1672 P 1389-1 73.7 93.5 19.9 555 183 167 1.6 I8 &
14 I0C 1679 P 1395 60.6 813 209 643 1250 198 19 30 N
15 I0C 1682 P 13% 701 9. 2.2 %.5 1%.8 184 09 1B &8
16 ICC 1692 P 1404 60.4 823 2.8 5.5 1178 2.0 31 719 18
17 I0C 2184 P 17614 61.2 93.8 32,6 67.3 18,5 2.8 14 19 &
18 JOC 3852 P4500-2 549 809 258 61.3 1160 198 3.2 802 12
19 ICC 10577 RPSP 258 9.2 81.1 21.8 57.5 116.5 163 39 8l4 1l
2 ICC 10545 RPSP 276 62.0 8l.5 19.7 623 1245 163 35 615 2
2 I10C 11014 RPSP 404~1 S57.4 803 2.9 5%.3 1138 149 40 99 7
22 1CC 11366 PR 4341 636 858 2.8 9.3 12.5 147 28 S %
B I0C 1239 RB 16 57.3 808 2.6 703 17.8 NI 1.0 106 &
24 10C 12500 SABA 62.2 8.8 2.8 5.8 1203 152 28 &4 D
25 IC125%6 RPG 29-1 50.7 760 25.2 %.3 106.8 12.4 45 83 9
% ICC 12995 PRI 9.5 818 2.4 638 11.5 158 33 632 %
7 10C 12098 P73 b8 874 26 N8 INS 165 I8 M 15
28 10C 13022 P9l %9 7710 2.5 60.0 1163 149 42 89 8
29 ICC 13053 P 571 3.0 733 2.2 5.0 103.0 19.1 47 104 2

3 ICC 13064 P 686 %.3 8.5 2.2 68.8 1250 16.1 23 M &5
31 ICC 13065 P 687 64.7 88,7 2.9 62.5 173 157 21 311 &
32 10C 13083 P 1044 %.6 7946 2.9 62.5 1190 178 3.5 615 X
33 ICC 13103 P 1182 7.9 813 2B.4 5%.0 1140 136 3.4 852 10
34 1ICC 13114 P 1303 628 8.2 2B.4 60.8 I1BS 163 23 &5 X
35 10C 13125 P 1406 60.5 81.5 211 663 1%.8 176 2.4 43 13l
3 10C 13143 P 1842 6.2 %6 2.4 620 1283 158 19 W %
37 1CC 13146 P 1876 67.0 8.2 179 958.8 1255 136 1.7 3I» 3
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Table 8.11 contd.
Deys Deys Flo- Repr-
to to wer- oduc- ®.
01 ed ing tive Deys of Per  Seed
flo- of  dur- peri-to 100- plmt vyield
81. Acc. Rotry wer- flo- ation o wstu- sesds vyield (g/
Y. M. Neme ing wer (days) (days) rity (@) (g) * m) Rak

38 ICC 13193 P 2208 69.0 9%.5 7.7 61.8 131.0 154 2.9 311 4l
39 I0C 13213 P 2731 9.6 78.7 19.2 59.8 1193 142 2.6 798 13
& ICC 13216 P 2962 %.8 798 23.2 608 1178 2.0 2.7 769 16
41 ICC 13248 P 3403 524 729 203 51.8 1040 189 45 1IR3
42 10C 13539 P 5422 65.2 93.8 28.5 63.5 18.5 135 1.5 35l
43 10C 13570 P 6132 9.2 8.9 247 6.0 1253 198 27 SN
4 1CC 13572 P 6135 6l.1 829 2.7 %5 117.5 138 41 &
45 ICC 13591 P 6289 65.2 8.0 17.5 59.8 1248 16.7 1.9 34l
& 10C 13594 P 6304 69.9 8.9 18.2 5%.0 126.0 133 2.3 308
47 1CC 13818 Al-97 8.7 7119 2.2 H3 8O 208 5.2 129
48 ICC 4918 Amigeri 47.5 71.8 2%.0 50.8 9.0 2.6 4.1 115
49 ICC 1565 P 1309 58.6 850 2.3 653 1838 189 18 =

Mean 61.04 83.49 22.46 59.95120.98 16.82 2.88. 601.2
SE+ 086 1.34 1.29 1.65 1.60 0.62 0.5 106.4
cw(2) 2.8 3.2 11.47 5.52 2.65 7.38 38.46 35.4
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Table 8.12 Charscteristics of entries in Early Sown Screeining Trial - 4 ot ICELMAY
center, 1985/86.

Deys Days TYlo- Repr-

to to wer- oduc- Weight

0V ed ing tive Days of Seed
flo- of dur- peri- to 100-  yield

§l1. Acc. Eotry war- flo- ation od, matu- osesds (ig/

. . Neme ing war (days) (das) rity (g) he) Ramk
1 IC & P % 6.8 928 25.1 %.7 186 148 4% 8
2 ICC 104 P &2 6.3 9.0 2.4 %8 1B.2 136 MM 7
j IC 10 P 116 644 8.0 2.7 63.0 1223 1946 272 B
4 10C 1065 P 8§71 70.] 9%.4 263 %95 198 134 228 277
5 IOC 1448 P 1268 79.5 100,7 213 S52.9 1323 168 1% ¥
6 IOC 1%3 P 1328-1 67.7 899 2.4 59.5 127.3 160 &6 12
7 ICC 1613 P 13532 65.5 846 19.6 57.6 13.0 198 39 22
8 1ICC 1628 P 1399 794 975 193 .7 189 B2 1¥ 9
9 10C 1683 P 13%-1 78.0 9.6 2.8 52,0 13.0 139 135 4l

10 I0C 1906 P 1534 78.1 9.5 21.1 53.1 131.3 20,0 114 45
11 10C 1931 P 1558~} 73.8 955 2.0 5.2 131.0 185 26 3l
12 ICC 2731 P 285 80.5 1053 24,2 55,0 1355 133 3% 18
13 ICC 3129 P 3650 62.2 8.8 24.1 70.8 133.0 3.5 31 48
14 ICC 3716 P 4341 62.2 851 2.9 68,6 106 289 127 &
15 IC 5250 G 629 91.9 108.0 16.2 4.0 1¥%.0 244 10 &
16 ICC 5476 V18 64.7 8.9 227 63.5 181 2.1 2 B
17 10C 5618 1250 x 720 93.2 21.8 55.8 122.8 190 177 35
ZLABT-2
18 10C 7418 T 114-B 68.7 93.0 2.9 642 1328 138 2B 28
19 ICC 10307 M 2085 61.9 850 23.0 70.6 132.4 28.1 9 &
20 ICC 10477 RPSP 208 72.8 985 25.2 9.3 1323 J42 195
21 I0C 10480 RPSP 211 81.8 103.7 21.0 52.3 134.1 146 136 &
22 ICC 10488 RPSP 219 719 9%.6 221 59.2 1311 155 113 %%
23 ICC 10489 RPSP 220 73.9 98.2 2.5 55.9 129.8 145 181 34
24 ICC 10515 RPSP 246 70.4 950 243 599 130.5 157 711 %
25 ICC 10537 RPSP 268 63.7 879 24.] 58.6 12.5 147 628 4
% I0C 1056 RPSP 297  82.1 104.8 22.2 S51.6 1.8 156 222 29
27 10C 10574 RPSP 305 9.4 113.0 18.7 45.5 140.0 149 119 44
28 ICC 10576 RPSP 307 85.9 109.7 233 9.6 1356 149 153 38
29 1I0C 10582 RPSP 313 95.9 114.6 18.4 39.1 1351 133 100 &6
30 I0C 10729 CRIC 348%9 63.3 8.5 2.4 67.5 10.7 358 -3 &
31 ICC 11094 BGS 390 64.5 881 2.9 59.9 124.4 140 6% 3
32 I0C 12408 RB 28 62.8 858 23.1 66.0 129.0 145 384 14
33 10C 12448 B 28 68.6 953 2.1 63.2 1319 léb4 29 22
3 I0C 12490 C 235 69.9 92.1 22.8 60.7 1%.5 16,0 22 X
35 I0C 12997 W¥G 431 520 73.0 2.5 %.9 108.7 13.7 3% 17
3% I0C 1299 P 64 63.] 853 225 6.0 12.0 15.5 666 2
37 I0C 13031 P 36l 66.] 8.6 2.4 60.9 1249 157 41 10
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Table 8.12 contd.
Deys Deys Tlo- Repr-
to to wer- oduc- Weight
VI ed ing tive Days of  Besd
flo- of dur- pari-to 100  yield

81. Acc. Intry wer- flo- ation of wetv- sesds g/

. K. Rame ing wer (days) (days) rity (g) ba) Rk
38 1I0C 13066 P 6% 64.8 919 276 62.7 1774 160 3 15
39 10C 179 P 90l 73.9 1019 27.5 SB.A 1324 149 291 2
& ICC 13154 P 196] 68.1 953 2.8 593 122.4 197 A% 1l
4 I0C 1323 P 3110 579 B.4 29.2 6.5 1244 B6 N )9
42 ICC 13470 P 4299 63.3 91.0 Z7.4 N 125 160 485 9
43 ICC 13%7 P 6122 66,6 91.8 2.2 S58.4 1251 13.2 S% 5
& I0C 13574 P 6140 660 8.1 2.6 58.2 141 D2 #M 6
45 1ICC 13580 P 6169 68.8 9.2 2.7 588 177 1.3 46 13
& 10C 13587 P 6219 709 959 25.2 5.7 1776 133 76 2%
47 ICC 13589 P 6252 71.7 9%.9 D6 536 1252 BB 25 N
48 ICC 918  Amnigeri .6 7.7 .6 5.6 9.0 243 188 1
49 10C 1%5 P 139 60.3 88.4 Z.9 645 1248 197 30 16

70,08 93.38 23 $8.05 128.13 17.65 X08.2

2.2 1.2 064 756
166 191 1.2 #.]

19 239 1.
) 5.41 5.1 6.

28F
83
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Table 8.13 Corrrelation coefficimts betwesn sesd yield (kg/he) and other characters
in Barly vs Jorsal som md Barly som Gcreming Trisls at ICKIMT center in 1985/86.

Early vs Torml
Charscter Larly lomml ESST-] B88T-2 B88T-) T4
Days to SX <0.6681%% -0.6359% 072120 07104 -0, 5004 A7
flowering
Deys to end 0.577re% 0.5897% 05180 <0,57300% 0. 3900 -0,22])ww
of flowering
Flowering 0.153%+ 0,0618 0.5251%  0.2812¢# 0. 2213 0, 5l46ee
duration (days)
Reproduct ive <0651 0,740k  -0.4142 0.718% 0. 3004  (0.0838
period (days)
Days to 0.7521% 0,781 -0.6810w -0,7843%% -0, 5044t -0 602
maturity
Pod borer 0.6773«  0.2777%  -0.521%* 0,619 - -
damage score ‘
Pod borer 0.5951%%  -0,417]%w - - - -
damage (1)
Plant height 0,219 0461  -0,3]1920%  -0.3599m - -
at harvest (cm)
Primary branches -0.3186%* -0.4556%% -0.3408+ -0,2453w - -
/plant
Secondsry bran- -0.0206 -0.3590 00179  -0.2746 - -
ches/plant
Pods/plant 0.7428%  0,5619%  0,5861%  (.4980mw - -
Seeds/plant 0.7148% -0.4807%¢  0.5778%  (.4504 - -
Seeds/pod 0.1578 -0.016 0.2219% -0.0232 - -
Weight of 0.1252 -0.0%6  -0.0287 0.1920w 0,034  -0.0820
100 seeds (g) .
Seed yield/ 0.7050%%  (.3680w  0.6459%%  0.68120%  (.8574pm -
plmt

%+ Sionificant at 5! and 1X levels of probebility, respectively.
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3. Maptation $o late sowing

There is a growving interest in introducing legumes into new areas
snd cropping systems, particularly in leste-vacated cotton amnd rice
fallows in south and southeast Asia. We continued our efforts st
Hissr and Owalior to identify and develop chickpea genotypes adapted
to late-sowving in northern India.

Bybridization .

We made 51 single crosses between desi and kabuli parents adapted
to late-soving and genotypes resistant to wilt, ascochyta blight, and
Beliothis pod borer (Tables B8.14 and 8.15).

Single-plant progemy rows

We evaluated 354 Fy, 97 Fg, and 115 Fy; progenies of single
plants, selected in the previous season at Hisar or ICRISAT Center.
One set of the progenies vas sown late (December) in normal fields at
Hisar snd one set in wilt-sick plots at ICRISAT Center or Hisar at the
normal sowing time (late-October to mid-November). Appropriate checks
were sown at regular intervals for comparison. All progenies were
scored for flowering, maturity, expected yield, and for
resistance/susceptibility to wilt and stunt diseases.

Based on visual observations, actual yields, and reaction to
diseases, we selected 136 single plants/progenies in F3 and 21 in Fyg
generations for further progeny tests (Table 8.16), Thirty-three
progenies in Fg/F; generations with superior agronomic performsnce and
resistance to wilt and stunt were separstely bulked for replicated
yield tests in 1986/87.

Preliminary yield trials

We conducted two yield tests of desi and one of kabuli breeding
lines at Hisar. All were late-sown 5 x 5 quadruple lattices. Two
desi (H 208 and K 850) and two kabuli cultivars (L 550 and ICCC 32)
were included as controls in desi and kabuli trials, respectively.
All the three trials were late-sown (13 December) and were scored for
phenological and agronomical characteristics.

In preliminary yield trial 1, none of the test entries gave
significantly higher yield than controls. However, the highest
yielding entry ICCX-790518-BT-BH-BH-7H-BH produced 2930 kg ha-l
compared to 2480 kg ha-! produced by control K 850 (Table 8.17). In
preliminary trial 2, the best control was ranked 15 im yield and
highest yields were obtained from entries ICCX-790518-49B-BH-1H~]H-BE
(3140 kg) and ICCX-7905!19-BT-BH-BA-14H-18-BH (3110 kg) (Tsble 8.18).
In the kabuli preliminary yield trial, entry
1CCX-790525-15R-BE~-1B-18-BH produced 3180 kg ha~l compared to 2400 kg
ha~! obtained from the best control ICCC 32 (Table 8.19). Ia all, 23
most promising lines as indicated in the tables were selected for
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Table 8.14 Parents used in crosses for breeding
for adaptation to late sowing in 1985/86.

Parents adapted to late sowing

Desi ICCC 14
1CCC 41l

R 208

GL 769

BGM 431
Radhey

BG 261

K 850

Pant G-114
JG 74

I1CCL 85501
ICCL 85502
1CCL 85503

Kabuli ICCC 32
ICCL 85504

ICCL 85505
ICC 10647

Parents resistant to wilt and ascochyta blight

ICC 3935
E 100 Y(M)
Parent resistant to wilt and Heljothis pod borer

1CCX-730020~-11-1~1H~-BH



Table 8.15 Crosses made in

1985/86 for

160

adaptstion to late sowving in northern India.

Cross Ro.

Female Parent

Male Paremt

17 x 13 Line x Tester

850601
850602
850603
850604
850605
850606
850607
850608
850609
850610
850611
850612
850613
850614
850615
850616
850617
850618
850619
850620
850621
850622
850623
850624
850625
850626
850627
850628
850629
850630
850631
850632
850633
850634
850635
850636
850637

ICCC 14
ICCC 14
1CCC 14
ICCC 4]
1CCC 41
ICCC 41

B 208

R 208

B 208

GL 769

GL 769

GL 769

BGM 431
BGM 431
BGM 431
Radhey
Radhey
Radhey

K 850

K 850

K 850

PANT G-114
PANT G-114
PANT G-114
JG 764

JG 74

JG 74

ICC 3935
E 100Y(M)
1CCX-730020-11-1~1H-BH
1CC 3935
E 100Y(M)
1CCX-730020~-11~-1-18B-BH
ICC 3935
E 100Y(NM)
1CCX-730020-11-1-1R-BH
ICC 3935
E 100Y(M)
1CCX~-730020-11~-1-1H-B8
I1ICC 3935
E 100Y(M)
1CCX-730020-11-1-1R-B8
ICC 3935
E 100Y(M)
1CCX~730020~-11-1-1H~-BR
ICC 3935
ICC 3935
1CCX-730020-11~1-1H-B0
ICC 3935
E 100Y(M)
1CCX-730020-11-1~1H-BR
ICC 3935
E 100Y(M)
I1CCX-730020-11~-1-1H-BR
ICC 3935
E 100Y(M)
I1CCX-730020-11-1-1H-BH
ICC 3935
E 100Y(M)
I1CCX-730020-11-1-1H-BH
ICC 3935
E 100Y(M)
1CCX-730020~-11-1-1H-BH
ICC 3935

breeding for
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Table 8.15 contd.

- — - - WA A G - e

Cross No. Female Parent Male Parent

850638 ICCL 85503 B 100Y(M)

850639 ICCL 855013 1CCX-730020-11-1-1H~BR
850640 ICCC 32 ICC 3935 .

850641 ICCC 32 E 100Y(M)

850642 ICCC 32 ICCX-730020~11-1-18B-BH
850643 ICCL 85504 ICC 3935

B50644 ICCL 85504 E 100Y(M)

850645 ICCL 85504 1CCX-730020~11~-1~-1H~BR
850647 ICCL 85505 E 100Y(M)

850648 ICCL 85505 ICCX-730020-11-1~1H~BH
850649 ICC 10647 ICC 3935

850650 ICC 10647 E 100Y(M)

850651 ICC 10647 1CCX-730020-11~1~-1H~BH

S e N W TIT A W G G P TP W Y S A W W SO A G G GuP A R T B T G G G G A it Sy W G e GRS S G G . e G S M W SR YRS 20N WA

1CCX-730020 = H 208 x RS 11
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Table 8.16 The oumbers of progenies grown and single
plants and progeny bulks selected at Bisar, 1985/86.

Selected
Progenies Progeny Single
grown bulks plants
Generation NF WwSP NF WsSP KF
F3 354 346 10 26 110
F6 97 95 PA - 21

F7 115 113 16% - -

NF = Normal field, WSP = Wilt-sick plot.

* Bulks selected for testing in replicated yield trial
in 1986/87.
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Tible 8.17 Cwrscteristics of entries in Preliminery Yield Trial ], late planted st Riser, 1985/88.

i
. Daye to  eight  fend
Bx. X flo- of 100 ylald
T Pedigree/IX N, Parentage/oeme weing  seets () (hg/tn) Nl
o
1 103-00005-E--IN-8 R 208 x IOCK-T0038-6~2-M-I0P) 1] Ho 20 2
1 I0X-000%!-E-88-IB-R K §30 x 10CE~730098-6-2~I-P) ] BLH N0
) IOX-S00062~I-23-{B-E K 8% x N 90 8 B2 W B
¢ IO-S0006-E-DB-IB X 830 2 N 99 . 8 80 1% N
5 IOCX-00ST)-M-GB-IB-E L 5% 2 %o 8 150 20
6 IOX-00005)-E-M-IN-E (N 208 3 IOCE-730057-22-)--M) 2 1o 2 u
7 ICCK-000060-B-IB-IN-H X 8% x No.%! 8 e 18D M
8 IOX-S0069-IA-1B-IR-BR  1OCK-TX0058-6-2-B1P x DL W 12
1003-730057-22-3-3-1
9 I0CX-T90SIS-IA-IB-1N-18-B0 B 208 x X 8%0 2 18y a0 2
10 IOX-790510-6A-E-1R-10-30 N 208 x TOCX~730032-7-)-- ¢ 2 109 A
11 JOCX-790510-180-8-15-1B-8 B 208 & 10CX-730032-7-)-3- 8 1.9 16
12 10CX-790512-18-M-1B-1R-8R H 208 x 10CX~730057-22-3-0-1 & Do n
13 I0CX-790512-105--18-16-8 B 208 x I0CX~730057-22-}-D- 8 126 15
14 I0CX-790513-2-B-1R-1-BR H 208 x 10CX-73011]-7-2-B- & 120 14
15 10CK-190513-26A-B-1i-1-8 H 208 x 100X-730111-7-2-3-B [ 9.8 1
16 I0CX-790514-Qi-B-10-10-8 W 208 x 100X-730308~1~]1-1-8 (1] 12,4 2
17 100X-790514-1THMi-1H=1A-B8 B 208 x 10CX-730308~]-]-1- ¢ 0 138 7
18 100X-7905)4-25R--1H-10-8 K 208 z 10CX-730308~]-}-1B-8 8 129 [}
19 I0CX-790515-98-BA-1A-1R-B R 208 2 G 54) @ 8 124 2
D I0X-790515-20-B-1R-1A-8 K 208 x C 543 @ &% 124 S
2 10X-790518-BT--MR-Th- B 208 x K 850 ¢ 2 1o N0 |
2 ICX-790529-24H-B-1F-1R-8 L 50 x K 208 @ o 2z 3
B 10X-790518-178-8-15-1A-8 K 208 x K 850 85 A 10
% 10C %W K 8% 2 W 6
25 10C 95 B 28 8 109 9
Meen 82.4 1545 200
e 0.5 0.9 m.8
CW(I) 1.2 1% 19.4

10CX-730032 = B 208 x I 370
10CX-730057 = L 550 x K 468
10CX-730058 = L 350 x K 4
I0X-73011] =K 8% x # 28
ICCX-730008 = F 378 x UBA 61)

@ Selected for sdvanced yield testing in 1986/87.
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Tsble 8.18 Qmracteristics of etries in Preliminery Yield Trial 2, late plasted at HNiser,
1985/86 .

. flo of 100 yleM
w  Medigres/I0C wo Parentage/oem wrisg  sesds (g) Og/tn) Bk
1 10X-7905]18-248-80-1H-10-10 N28xKk 8D B4.5 124 > N
2 103-790518-278-18-1B- 15~ N 208 xK 8% 81.5 3.3 5% 16
) 1GX-790518-20-00-10~-10-I0 H28xKk 8Y 8.5 DA 5 n
4  10CX-790518-498-IB-1B-1R-1H H28xK80¢ 843 12.9 N0 1
5  I0X-790515-BT-28-E8-1R-IR-IR N 208 x C 54 8.8 122 7 1
6  10X-7905]5~BI--I-228-10-8F B 208 x G 543 %.0 127 »0 12
7 10CX-790515-BT-I0-8R-26B-1B-8R R 208 x C 54 8.5 12.8 210 B
8 10X-7905!5-RT-BA-MR-27H-1B-BR R 208 x G 543 @ 84.) 129 2900 4
9 ICX-790515~BT-ER-ER-28~-1H-ER N 208 x C 543 ¢ 85.8 12.8 B0 5
10 I0CX-790515-BY-8-BR-298-1H-8H B 208 x C 543 848 12.2 W0 D
11 10X-790517-8r-84-E4-128-1R-4H R 208 x P 1784 L] .4 30 I8
17 10CX-790517-8T-8-3-1-1R-80 R 208z P 1784 ¢ 79.3 19.3 % 1
13 10CX-790519-87-B-BH-TH-IR-BH K8V (BR8xF3N0)E 810 r B % 3
14  10CX-790519-B7-8H-8R-]4H-1R- K80x (R208xP 320) @8 B1.8 5.1 0 2
1S 10CX-7905)9-BT-BH-BH-16R-1H-8 K 80 x (X 208 x F 370) 85.7 19.8 D0 M
16  10X-79052)-BT-B-SH-1H-1R-MR K80 x (X&OxE100) & &1.8 .5 sl 9
17 10X-790521-BT-B-BH-8B-1H-B K80 x (X8OxEIOD)E K8 18.9 70 10
18 10CX-79052)~-BT-B-IR-]10B-1R-B K 8% x (K 850 x B 100) 8.3 0.7 0 13
19 10CX-7905]18-ET-BH-BH-1R-1H-MR H 208 x K 8% ¢ B8 193 %0 8
20 10X-790518-BT-B-BN-4H-1B-8 B 208 x K 8 84.5 n.s 3 =
A 10X-790518-BT-B-BR-TH-1R-80 R 208 x K 890 ¢ 2o 0.1 % )
22 10X-790518-FT-B-E-GB-1B-8H H 208 x K 8% 853 ®»! 20 4
D IXX-79052-BT-BR-E-2-1R-BR K 850 x NKC 989 81.s Db DR A
2% I0C %003 K 8% 0.8 8.2 180 25
5 I 495 R 208 82.8 11.4 D IS
Mean 8.4 18.9 %20
S 075 0.4 1797
1) 1.8 43 13.7

@ Selected for advanced yield testing in 1986/87.
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Tble 8.1 Qurecteristics of entriss in Prelimivary Yield Trial J - late plented ot Rissr, 1995/88.

to Wight leol
M. flo-of 100 yieM
™. Pedigree/KX Yo. Parentage/asme wring owi(g) Og/ta) Mk
i TOCK~-80006.2-4-40- 1-1 & . F8 A ne DI M0 14
2 T0X-800370-10-88-10-I0 L S50 x (x 830 x * 208) N4 224 10 1}
) TOCX-80037 -0 101010 L0z2(L3WxEK S 08 Nl D 18
[} 10CX-8003576-0-1 -1~ LS%=xTél N3 Do DY 6
b} 10CE-790525-20-10- 1010 LS xhyw 16-) ¢ NS N7 W0 2
6 100X -790525~30-80- 1B=10- L3 xBw 16-) 8 VL N0 W0 ()
? 10CX=790525-100-3-10= 110 L 5 z Myd 16-) 03 199 10 W
] 102~790525~1 B-10-10-10-10 L 590 x Py 163 ¢ 09 ») N® |
9 1 -790525~-1 900010~ 10-10 L5% x M 163 ¢ 02 I 70 3
10 10X~790525- 4810 1-1 510 L 350 x Byd 163 &80 T8 1M 12
I 10CX~-790526~ 203010~ 1 -0 L 55 x (L 530 x Radhey) as B85 w B
12 I0CK~190526~ 20010101 B3R L 550 x (L 350 x Redhey) 81.2 24 100 N
13 IXX-190526~60-18- 10 -0 L 59 x (L 59 x Radhwy) ¢ 0.7 284 2D [
14 10CX~790529-1 IN-I0-{0-20-1 LY0x1 20 s 194 100 2
15 I0X~-190525-0Y--A0-10-1R-1 L 590 x Byb 16~) 220 24 1M 1S
16 10X-190527 -7--00-90-10- LS5 x (LSO xK4) Ny 9 10 2
17 IOCX-79057 57101 M-10-10 L S0 x (LSWxKA) 08 222 W00 DB
18 100X-79050 -57-10-10-190-1R-I0 L S50 x (LS xK 4) gl 3 1Mo 1
19 10X-790528-8T-0-00-6B-10- LS50 xMo. 01 @ 788 NI 7
0 I0CX-790529-0T-00-00-198-10-I L %30 xR 208 0SS 2% 120 2
P3| T0R~T90500-IY-i-0~10~-10-10 L 5% xK 8% & %I I a0 9
n I0X-T90300-R7-I-10-1 20-10-00 L 30 x K BY NS 9% M 17
paj 10X-790530-87-00-80-140-10- L 30 x K 890 789 28 19 10
% 1 13» 100C 32 nsS 196 W0 5
beo) o 73 L 5% 8l.) 2.0 1% 19
Vean 0.0 M) 180
= 040 0.82 254
cwY) 1.9 6.6 8.7

¢ Selacted for advanced yield testing in 1986/87.
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testing in advanced yield trial next sesson.

Advanced yield trials

We conducted two sdvanced yield trials, one each of desi and
kabuli breeding and germplasm lines at Bisar and Gwalior. Desi trisl
vas 8 5 x 5 quadruple lattice snd kabuli trial a RCB with & replicates
and b6-rov plots. The controls were same as in case of preliminary
yield trials. Dsys to 501 flowering, weight of 100 seeds asnd seed
yields were recorded in each plot.

In desi trisl, one entry at Bisar (ICCX-800356-BR-4B-BE) and two
entries at Owalior (1CCX-790519-37-BE-BE-1 SE-BH aud
~790515-BT-BH-BH-22H-BR) outyielded their best respective comtrols
(Table 8.20). However, only the latter one maintained its superiority
over both locations and wvas contributed, as ICCV 15, to the late-sown
trials of AICPIP. Six lines (indicated in the Table) were retained
for further testing.

In kabuli trisl, only one entry ICCX-790527-4H-1H~1B-BH produced
more seed yield than the best control at the two locations
(Table 8.2]) snd was contributed to kabuli trials of AICPIP as
ICCV 6.

Germplasm screening

A set of 312 desi and kabuli germplasm lines was late-sowm in
December at Hisar for screening for adaptation to late sowing.
Appropriste checks were also planted at regular intervals for
comparison. All entries were scored for flowering, maturity, seed
yield, and wilt reaction. Actual yields were recorded in progenies
that were rated high and out of these most promising 23 lines were
selected for replicated yield test in 1986/87.

C. Adaptatiop to bisgh imput conditiops

Chickpeas generally put on excessive vegatative growth when sown
under high imput conditions (irrigation and fertilizers). We have
been observing over past several years thst the mid-tall and
erect-groving lines with stiff stems developed through breeding
between the conventionsa! and tall Russian germplasm accessions have
stood better than conventional bushy types in high input conditions.
We pooled 312 such mid-tall lines with erect growth habit from various
chickpea breeding projects and sowed them under high input conditions
at Hisar for observing their lodging-resistance. The soil-salinity
problem at Hisar, however, caused variation in growth, and only a part
of materisl could be scored for lodging-tolerance. In all, 218 lines
vere retained for further testing in 1986/87.
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Tible 8.2 Qraracteristics of in lote Yield Trial-Dui at Riser and Galisr, 183/08,

Dew to XX Weight of I
flomting oo (g) foued yisM (hg/be)

.
o Pedigree/T0X T Parentage/nme | | ¢ | IS ¢
1 I 14 (10 780%0) e xrél a4 180 190 180 A U 16
PR i+ o o | P22 P 6l xL X0) R.2 W 130 11 N LD 6
3 10X-T30002-11-4-2-18 N0Bxr XD 8.0 11y 109 & 23 I B
4 107200321 2-4- 18- B8 x? 3N 0.2 e 109 2% 19 120 ¢
S I M Y 8.2 26 Il o 2 U8 1
6 ICT78e P 6D 0.2 108 106 2A® 11 120 1l
1 I low & 5% 0.2 127 108 I B 1O 4
8 10X-80M5%-E8-1B- T2 x KD &.l I 00 19 2 1w )
9 10X-800)5%-1--1 H28x X0 2.2 Il R4 AN 13 W 3
10 10CX-8000 5688481 T X0 0 a9 106 06 ¥ 1| B 7
11 1OCX~800060-8-1H-1 K80xMh Xl LR 16 40 N0 6 92 M
12 10CX-800376-20- - L5OxPé6le 8.4 154 WY D% 7 1o 8
1 I0X-79050-13-2-10-8 K80xE&xrél) 8.l 129 123 2% 9 1% 2
14 10X-790510-18-18-10-0 R 208 x (0 208 x ¥ 370) 0.9 19 LA 222 W 0% D
15  IOCX-790510-2B-IB-13-M0 H 208z (W2Wx?IN) ¢ 8.5 1.2 106 2200 & 1% 9
16 10CX-790S10-24n-28-1B-H R 208 x (R 208 x 7 Y70) L) 122 113 2@ 12 & 2
11 101905141 20-10-1R R 208 x (r 378 x D4 613) 8.9 126 110 DY 10 120 14
18 10X-790518-7B-18-1B-B R 08 xX 8% ¢ 8.0 ) A DO 2 0 B
19 T0X-79050-BT-I-2-10-1 K £0 2 X 60 x 7 6L) 19.9 54 29 DY & lUw
D 10X-790515-I-E0-08- 1018 H 208 x C 54) 84.6 129 106 2000 6 120 12
1 I0X-790515-Er-I-E-20-IR B 08 x G 5A 0.8 Q20 1207 146 220 ) 0 2
2 JOX-790519-R-I-I-1B-M K 30 x (R 2B x 7 370) ¢ 0.7 s 27 o 5 110 b
3 I0CX-790519-Rr-E6-E-1 M-I K 850 x (R 00 x ¥ 370) ¢ &y A4S B4 20 I & |
% I0C 500 K 830 LA s 28 20 18 1o 18
5 100 A5 B 208 a9 g Ué 210 15 120 15
] Q3 64 U6 2D 120
e 0.51 04 098 0.8 69.1
cu1) 1.2 9.2 125 18.4 9.8
B « Bisar, G » Galior.

for adverced yield testing in 1986/8.
to lste sown trials of AICPTP,
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Project C-109(85)IC: Studies om Genetice and Breeding MNethods of
Chickpea

Objectives

1. To generate informstion on suitable breeding methods and related
informstion for developing high yielding cultivars.

2. To collect information on mode of inheritance of qualitstive and
quantitstive characters of interest.

3. To introgress desirable characteristics from desi to kabuli types
and yice verpa and to study the variability in desi x desi,
desi x ksbuli and kabuli x kabuli crosses.

A. Breeding Methods

Recombination breeding. We continued our efforts to recombine
the desirable chsracterstics of selected parents (Annigeri, X 850, JG
62, ICC 506, ICCL 83151) st ICRISAT Center. Twenty-four biparental F
crosses made in 1984/85 (R.0.W, 1984/85) among the selected plants in
F3 segregating progenies were sdvanced to Py in the off-season at
Tappervaripora in Kashmir. The Fys were then grown in a newly
developed wilt-sick plot st the Center for screening for wilt
resistance. As the field did not turnout to be sufficiently
vilt-sick, all Fy“s were bulk-harvested for further screening in the
vilt-sick plot next season.

Thirty-three F3 progenies from plants selected in Fos  of
double-crosses in a wilt-sick field last season were grown in a normal
field and 51 biparental crosses wvere made smong the plants selected
from these progenies 1o order to <compliment the desired
characteristics of the original parents (Table 9.1). In addition to
their use in inter-crosses, the F3 progenies were also evaluated for
various agronomic characteristics and 70 single plants were selected
for further progeny tests.

We also evaluated 57 wilt resistant and 75 wilt susceptible Fgq
progeny bulks selected from easrlier single crosses. These were grown
in 2-row plots with appropriste controls at regular intervals and were
scored for flowering, maturity and expected yield. Actual yields were
recorded in promising bulks and 23 lines each in resistant and
susceptible groups with better performance than controls were selected
for replicated yield tests and for comparison.

B. Double-podded and Myltiseeded Charscters

In order to determine the relative contributions of double-podded
snd multiseeded characters to seed yield in chickpea, we initiated a
nev study at ICRISAT Center. A multi-seeded line MB24 wvas crossed
onto 8 double~podded cultivar JG 62; the reciprocal Fj seeds were slso



Table 9.1 List
1985/86.

of biparentsl

crosses

made during

S.No. Cross No.

Female parent

Magle parent

i 850652
2 850653
3 850654
4 850655
5 850656
6 850657
7 850658
8 850659
9 850660
10 850661
11 850662
12 850663
13 850664
14 850665
15 850666
16 850667
17 850668
18 850669
19 850670
20 850671
21 850672
22 850673
23 850674
24 850675
25 850676
26 850677
27 850678
28 850679
29 850680
30 850681
31 850682
32 850683
33 850684
34 850685
35 850686
3é 850687
37 850688
38 850689
39 850690
40 850691

1CCX-820774-1P
1CCX~820774~-2P
1CCX-820774~3P
ICCXx-820771-3P
1CCXx-820772-7P
1CCXx-820772~8P
1CCX-820772-9P
ICCXx-820772-10
1CCx-820772-11
1CCx-820772-12
ICCX-820773-2P
1CCX-820772-2P
1CCXx~-820773-10
1CCXx-820772-2P
ICCX-820772-4P
1CCXx-820772-5P
I1CCx-820772-9P
1CCX-820773-3P
1CCX-820773-4P
1CCX-820773-5P
1CCXx-820773-7P
1CCX~-820773-11
1CCX-820773-12
1CCXx-820773-13

P
P
P

) 4

P
) 4
P

1CCX-820773-14P

1CCX-820773-15
1CCX~-820772-7P
1CCX-820772-11
1CCX-820773-3P
1CCXx-820773-5P
1CCx-820773-~7P
1CCX-820773-11

) 4

P

P

ICCX-820773-14P
1CCX-820773-15P

1CCX-820773-2P
ICCX-820773-5P

1CCX-820773-10P
1CCX-820773-14P
1CCX-820773-15P

1CCX-820772-2P

1CCX-820773-5P,
I1CCX-820773~5P
1CCX-820773~5P
I1CCX-820773-5P
1CCX-8207713-5P
1CCX~-820773-5P
I1CCx-820773-5P
1CCX-820773-5P
1CCx-820773-5P
1CCXx-820773-5P
1CCX-820773~-5P
1CCXx-820772-9P
1CCx-820772-9P
1CCX-820772~-1P
1CCx-820772-1P
1CCX-~-820772-1P
1CCXx-~820772-1P
1CCXx-820772-1P .
I1CCx-820772-1P
1CCXx-820772-1P
1CCX-820772-1P
1CCX-820772~-1P
1CCX-820772-1P
1CCx-820772-1P
1CCx-820772-1P
1CCXx-820772-1P
1CCX-820772-4P
I1CCX~-820772-4P
1CCX-820772-4P
I1CCX-820772-4P
1CCX-820772-4P
1CCX~-820772-4P
1CCX-820772~-4P
1CCX~820772-4P
1CCx-820772-SP
I1CCX-820772-8P
1CCX-820772-SP
1CCX-820772-SP
1CCx~-820772-SP
Annigeri DPM




Table 9.1 contd.

S.Ro. Cross No.

Female parent

Male parent

41 850692
42 850693
43 850694
bh 850695
45 850696
46 850697
47 850698
48 850699
49 850700
50 850701
51 850702

ICCX-820772-4P
ICCX-820772-5P
1CCX~-820772-6P
ICCX-820772-9P
ICCX-820773-4P
I1CCX-820773~5P
1CCX~-820773~13F
I1CCX-820774~1P
ICCX-820774-2P
ICCX-820772-7P
1CCX-820773-2P

Annigeri DPM
Annigeri DPM
Annigeri DPM
Annigeri DPM
Annigeri DPM
Annigeri DPM
Annigeri DPM
ICCX~820773-13P
ICCX-820773~13P
ICCX-820773~13P
1CCXx-820773~-13P




obtained. These alongwith the two parents, two Fy's, and eight
backcrosses will be evaluated in a replicated experiment next season
to determine the contribution of the two characteristics to seed
yield.

The proportion of double~-podded nodes among the double-podded
genotypes varies a grest deal. During the past few years, we have
identified a number of breeding lines thet showed a relstively higher
proportion of double podded nodes than some of the best double-podded
lines available in our germplasm bank. We sowed 49 such lines for
further tests in a 7 x 7 balanced lsttice design vith & replicates at
ICRISAT Center. The trial failed due to very high incidence of wilt
in the field and surviving plants were harvested for multiplication
and retesting.

C, Studies op desi-kebuli i .

Introduction

During the last season (1984/B5) we studied variability in Fj’s
of cycle 2 introgression. The three seed type bulks (desi, kabuli and
intermediate) were similar in generating variability for the
characters studied. Crosses with a8 kabuli parent tended to increase
days to flowering and maturity, plant height and seed size, while
crosees with a desi parent had increased pod and seed number per
plant.

Comparison of cycle ! and cycle 2 F3 bulks

The F3 bulks of Cycle 1 introgression were preserved in the cold
store for cowmparison with the Cycle 2 F3 bulks. In the Cycle !
crossing, we had 9 desi x kabuli crosses, and in each cross the Fy
seed was seperated in to desi type, kabuli type and intermediate type
seed bulks. Thus we had 27 bulks in Cycle ! crossing. After
replicated testing, we selected high yielding three bulks (ome each
from desi, kabuli and intermediate seed types). The three selected
bulks were crossed on to a desi (WR 315) and a kabuli (No. 501)
parent. Thus, we had six crosses in the Cycle 2 introgression. The
Fy seed of these crosses sgain seperated into three seed type groups -
desi (D), kabuli (K), and intermediate (I). The desi seed bulks
crossed to desi paent (WR 315) had only desi and intermediate seed
types. Thus we had 17 seed type bulks from six crosses of Cycle 2
introgression. The 27 seed type bulks from Cycle 1, 17 seed type
bulks from Cycle 2 and five checks - CPS 1, Annigeri, L 550, ICCC 32
and B 208 were planted as a 7 x 7 lattice with four replications both
at ICRISAT Center and Hisar. Plot size was 4 rows of 4 wmeters, with
rows spaced at 30 cm, and seeds within a row at 10 cm. Germination
wvas poor in the Cycle 1 bulks, possibly because of longer storage.
Observations on days to 502 flowering and seed yield were recorded on
plot basis. Observations on plant height, number of primary and
secondary branches, number of pods and seeds, 100 seed weight and
plant yield were recorded on five random plants from each plot. At
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ICRISAT Center, the season was dry vithout much rainfall, and plants
experienced drought etress. Plant growth vas restricted and yield was
lov. However, where plant stand was lov (in Cycle ! bulks) the plants
vere more vigorous compsred to the plants in Cycle 2 bulks which had
reasonably good plant stand. At Hisar the crop did not experience any
drought stress, but plant stand vas again poor in Cycle ! bulks.

The combined analysis of varisance is presented in Table 9.2.
Mean squares for crosses were significant for all characters studied.
The seed types (D,K,I) had significant mean squares only for days to
flowering, pods and seeds per plant and seed yield (kg ha=1). The
interaction of locatioms with crosses was significant for all
characters except number» of primary and secondary branches. The
intersction of crosses with seed types was significant for all the
characters.

The mean values for different characters studied are presented in
Table 9.3 to 9.12. The desi bulks were earlier to flower and kabulis
vere later, both at TCRISAT Center and Hisar (Table 9.3). Plants were
generally taller et Hisar (Table 9.4). There were interactions of
seed type vith locations for plant height. There were no differences
for the number of primary branches (Table 9.5). The number of
secondary branches (Table 9.6) were more at Hisar than at Patancheru;
and the intermediate seed type bulks tended to hsve more branches than
others. Plans at Hisar produced more pods (Table 9.7) and seeds
(Tadble 9.8) than at ICRISAT Center. Kabuli bulks tended to have more
pods than desi types. This is possibly becsuse the kabuli bulks had
poor plant stand thereby each single plant had more space and produced
more pods than the plants in desi bulk. The number of seeds per pod
(Table 9.9) were more at Hisar, but there were no differences between
bulks in a location. ICRISAT Center produced hesvier seeds than Hisar
(Table 9.10). Among the sced types, the intermediate seed bulks had
bigher seed weight than othe‘s As expected, the single plant yield
and seed yield (kg ha~l) vere much greater at Hisar than at ICRISAT
Center. Single plant yields of K bulks is higher than D and I bulks
at both locations (Table 9.11). This could be due to poor plants in K
bulks as explained earlier. The seed yield (kg ha~l), on the other
hand, was higher in D bulks, followed by I bulks. K bulks had lowest
seed yield (Table 9.12).

The mean squares of cosbined analysis for comparing crosses
against checks and to compa-e Cycle 1 and Cycle 2 bulks are given in
Table 9.13. The crosses had significant mean lquarel for primary
branches, 100-seed weight and seed yield (kg ha~!). The mesn squares
for all characters (except davs to 501 flowering) were higher in Cycle
1 thsn in Cycle 2. This sugsests that the variability may be reduced
in the second cycle of introgression.

The mean and range of values in each cross for Cycle 1 and Cycle
2 bulks are given in Table 9.14. The variability im Cycle 2 bulks is
lower than the varisbility in Cycle 1 bulks for all the characters
studied, indicating that sezond Cycle of crossing has reduced the
variability. Bouever, if we look at the seed yield per plant and seed
yield (kg ha-l), we find that the range in variability has shifted to
the positive side. This means that we are getting higher yielding
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Table 9.4 Plamt height (am) of F3 populations 1n D x K introgression trials

Risar, 1985/86.

No.
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Hisar

Ryder abad

Table 9.8 Nmbers of seeds per plant of F3 populstions in D x K int

Hiser, 1985/86.
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populatione in D x K introgression trisls et

Table 9.9 Rmbers of seeds per pod of F3
Ryderabed and Hisar, 1985/86.

S1

M. I0X-

1.4
1.2
1.3
1.3
13
1.4
1.3
1.3
13
13

1.2

1.5
13
1.3
1.3
1.2
1.4
1.5
1.2
1.)
1.4
1.3

1.2
1.2
1.3
1.5
13

1.4

1.4

1.5
1.)
1.}
1.7
1.4
1.6
1.7
1.5
1.5

1.5
1.5
1.4
1.8
1.4
1.3
1.8
1.4
1.3
1.5
1.5

1.4
13
13
1.6
1.5
16
1.5
1.5

1.5
1.1

1.3
1.1
1.2
13

1.1

1.4

1.1

1.1
1.1
1.2
1.3

1.2
1.0
1.1
1.2
1.0

1 790229
2 79000
3 0m1
4 790233
S 79084
6 790133
7 1902%
8 7%%
9 7950138
10 83039
11 80570
12 8051
13 80572
14 0T
15 004

1.1
1.2

1.3
1.6
1.5
1.5
1.8
1.3
1.5
1.5
1.4

1.2

1.4
1.}

1.1

1.4
1.6

1.3

1.3
13
1.4
13
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1.4

13

1.5
1.5

1.2
1.1

1.1

1.5

1.2

1.1

1.0

1.2 1.2

1.4

1.4

1.1
1.2

1.1
1.1

1.1

1.0

1.0

13 14 16
14 13 13
1.4

1.4
13
13

1.5
146
1.7

1.1
1.0

1.3
1.1
1.2

ot

1.1
1.0
90

l.s “

10 1.2 1.1 1.3 17 LS 5SS 13 14 13 13

.

-~y

o.M

1.4 1.4

0.04 0.04
1. 13 1.3
0.01

l-s

0.06
1.3
0.02

1.5

0.04
1.2

1.2

il

€ Mo kabuli type segregmnts in desi bulk x desi parent (VR 315) cross.

Risar

Checks

1.4
1.5
1.4
1.4
1.4

1.2
|8 |
1.1
1.1
1.2

L 550
100C 32
1 18

3.
&,
.

s |
1. Mmigeri
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Table 9.11 Seed yields per plat (g) of F3 populations in D x X introgression trisls at Bydershad snd
Hisar, 1985/86.

Bydersbad Hisar Mean
si -
fo. 10X~ D |4 K Hean D 1 K Mean D 1 K Faan
1 790219 6.7 9.4 17.8 113 323 19.2 38.9 30.1 19.5 14.3 33 2.7
2 7902% 6.3 96 14.0 10.0 37,9 26 &8 ¥.1 2.1 e .4 2N
3 7901 b7 9.4 11.1 8.4 348 329 5.0 Al.2 197 2.2 336 %8
4 790233 30 86 136 B84 K22 W02 716 S5 226 B4 26 319
5 TODA 5.8 138 5.7 B84 8.0 420 630 S10 %9 .8 344 DB
6 7905 4.2 93 5.9 65 Al &6 N0 Be 229 259 18,5 22.4
7 790236 6.1 29 49 46 25 4 B8 379 198 D12 8 2493
8 790237 44 57 6.4 55 K29 &I 4.7 &S DI ».0 N1 56
9 7908 37 6.8 6.7 5.7 313 515 55.% M1 17,5 ;. 3l B9
10 830369 25 39 50 38 2.8 O WY 8.5 15.2 15.4 18,0 16.2
11 &0570 36 3.2 37 35S 3MA MY WO 3BT DS DY 18,9 2.1
12 0571 3.1 3.2 3.5 33 M9 353 NS W 140 193 17.5 16.9
13 830572 33 28 26 29 3.9 &0 V.5 M8 186 n.4 16.5 18.8
14 O 39 40 -€ AD 764 HO0 € 327 0.1 6.5 -8 2.4
15 80574 3.4 48 30 36 359 358 &4 N4 195 DI 217 .5
SEe 1.6 1.0 7.6 &4 39 2.3
Mean 43 6.3 T4 6.1 3.7 37 O3 01 215 2.1 s DnN.
SEe 0.2 2.0 10

@ Yo kabuli type segregants in desi bulk x desi paremt (VR 315) cross.

Checks : Bydershed  Biser
1. ors ) Y3 10.9
2. Amigeri 6.8 3%.5
3. LSO 43 2.5
o TOC 32 A2 353
s. B 28 3.7 uns

8l



Table 9.12 Seed yields (kg/ha) of F3 populstions in D x X introgression trisls st Hydershed and
Risar, 1985/86.

Hydersbed Bisar Mean
s1
M. IOX- D X1 K Mean D 1 K Mam D I K Mean
1 790229 335 405 162 2301 739 421 b2 ) 4056 37 413 111 3
2 790230 314 206 25 242 SO0 514 666 560 &7 60 &% 401
3 79031 212 287 318 272 1M7 &5 84 862 779 k3 576 %7
& 790233 261 302 153 X6 2B12 1X06 245 1456 152% 804 29 860
S 790234 32 299 305 310 214l 938 842 1307 1133 618 514 808
6 790235 32 Xy 271 M6 M52 1M} 1777 174 1 73 74 1005
7 7902 W DI 221 X7 M9 139 889 1552 1393 1% 55% 910
8 790237 05 172 182 20 1799 118 613 1199 1052 678 397 709
9 7908 43 3135 26 384 W41 1311 678 1477 1406 3 472 910
10 80%9 I 499 452 M8 1979 2381 2330 230 1187 1640 1391 1109
11 0570 379 140 327 282 2930 2495 2295 2574 1655 1318 1311 1428
12 80571 S76 455 313 M8 2240 2198 2515 D318 1408 1317 14 130
13 £%0572 397 391 359 382 270 2488 2% D51 123 1839 1377 1%7
14 830573 415 30 -@ &3 770 21125 - 26408 192 137 -4 1451
15 ®0574 D0 427 W &0 D& 762 2208 2572 1588 1554 1306 1496
e 715.7 .7 24 .3 19.35 118.4 68.3
] ¥l 30 209 320 214 1547 1775 1645 138 933 782 b > ]
SEe 19.5 $7.9 3.6

€@ 1o kabuli type segregmnts in desi bulk x desi perent (VR 315) cross.

Checks : Byderasbed Hisar
1. crs 1 92 1688 .
2. Amigeri 634 1298
3. L5% 432 206
4. 10CC 32 496 2972

5. #H 208 m 012

1414



Table 9.1] Mean squares from cowbined analysis of varimnce of D x K F3 lines trial for comparison of crosses and checks,
and cowparison of cycle | and cycle 2 at 1CRISAT Center and Hisar in 1985/86.

Deys to Plant Prismry  Secondary ®. of Seed Sond
02 flo- height branches/ branches/ Pods/ Seeds/ Seeds/ 100-seeds yield/ yield
Source df wering () plant plant plnt plant  pod (g) plant(g) (ig/tm)
Replicatica I 88 159 0.4 3506 76 12733 000 M4 3NS5 AN
Entriems 8 198 86 0.27% 12.60 0BR2 19252 0075 645 IN.1 173017
Crosses v checks 1 631.1 St.6 0989 A 1106 Me) 0.9 412 128.5 67001
Crosses A 1.9 81.0 0.248m 12.37 B4 188946 0078 o460 394 1050
Checks & 300 119.2  0.181 8.88 0N 195 0007 79.21% D50 1068108
(xlelw
Cyele 2 1 1080.2 917.% 3.2 1INNg 17208 2855 0.010 0.035 2212.2 39%5I%
Cycle 1 » 89.3 120 0.2 10.98 81% D34 0.107 678y B4 ID5HK
Cxle 2 o 1R Aa.4 0.1 4.60 1502 X6 0.0% 6.3 7.2 17%
Ervor M WS 240 0.100 B.24 694 16667 0093 ¥ L ¥ 836344

* 0 gignificant st SX and 1Y probability, respectively.

S81
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Table 9.14 Mesn, 5 and Rarge for cycle 17 and cycle “7 for DX DND

DULAE (Fisl, FBUEKCIWTU B% ULSEr, 1YON 0.

Deys to 02 Plant Prisary br/  Secondery ber/ Pode/plemt
flowering height (cm)  plamx (o.)  Plax (M.) .)
P n P N P ] r 14 ]

Cxcle ‘1°x 606 883 3.8 S.7 25 25 S5 139 B 181
S 0.3 0.430 0348 0.%5 0.5 0.032 0.139 0.7 0.)65 5.0
Rage (47.7- (8.5~ (32.9- (51.3- (1.95- (2.1% (4.0- (10.48- (11.3~ (92.0~

66.5) 93.0) 42.0) 64.0) 2.88) 73) 18.78) 8.9  345.8)

Cycle “2°x 6.6 85.2 3.7 67.4 2.2 2.4 &2 122 167 190
S+  0.2% 0341 0.2%6 0,449 0.031 0.025 0.111 0.29 1.31 &.13
Rage (46.7- (82.5- (31.2- (60.1~ (2.00- (205 (3.4 (945 (11.3 (92.4

69.0) 89.8) 39.7) 75.5) 2.%) 2.58) S5.0) 13.68) 26.1) 190.5)

G Mean 9.0 B %.6 61.5 2.4 2.5 S0 132 1.0 1659
S+ 0.2% 0.34] 0.26 0.44 0.031 0.025 0.111 0.79 131 4.3

P - Patancheru, H = Hisar.

Contd.

Seeds/pl Seeds/pod W . of 100 Seed yield/ Seed yield

(no.) (no.) seeds (g) plant(g) (ig/ha)

P H P H P H P M P B

0.2 2.0 1.2 1.0 2.0 172 7.60 423 28 UM

2%  7.95 0.014 0.015 035 0.7 0385 1.7 186 3.9

(12.9- (128.6- (1.0- (13- (155 (11.6- (3.0- (19.2- (l62- (6%

118.0) 585.8) 1.4) 1.8) 28.4) 22.8) 17.8) 71.6) 40) i2)

18.9  195.4 1.0 1.50 193 180 3.5 3.2 3T 249

171 631 0.011 0.002 0.286 0.212 0.305 1.41 148 2.7

(11.7- (145.8- (1.0- (1.3 (15.3 (13.5 (2.6~ (24.9- (140~ (1979-

2.4) 276.8) 1.25) 1.8) 2.3) 2.8) S5.0) 76.4) SM%) 2N0)

3.9 248.0 1.5 1.50 19.8 17.5 6.04 4.0 3% 165

171 631 0011 0.012 0.28 0.212 0.%05 1.41 148 42,7

Palbut srr ooy Huldedor-ehad
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segregants from the second Cycle of crossing. However, we have to
viev this years results with a little caution. The Cycle 1 bulks,
especially the kabulis, had poor germination and this wmay have
distorted the observations. This trial will be repeated in the next
season for confirmation or otherwise.

D, Male Sterility

Recurrent selection program

Recurrent selection program using msle sterility was initiated in
1983-84. It involved 6 parents with good specific characteristics
viz., vilt resistance, Heljiothis resistance, wultiseeded and doubdle
podded behaviour, high yielding tall type, high protein and, good
agronomic type. The base populstion was crested by crossing the male
sterile plants to the srtificially crested random pollen pooled from
the fertile plants in the Fy of these 6 populations, in 1984-85. The
individual progenies from the male sterile plants were grown in the
offseason at Tapperwaripora in Kashmir for seed increase. The seed
brought for each §) progeny was planted twvo ways; one set was sown
earlier than the normal, the common check Annigeri was planted on both
sides of each progeny in order to evaluate the performance of these 8
progenies very thoroughly. The second set was planted some what late
in 8 crossing block nursery with an idea to select the top performing
progenies in the first set and cross these in an intermating series in
the second set. This would save us one year and the intermating,
selecting and testing generation cycle can be effectively completed in
a year thereby reducing the time scale of this progrsm. Unfortunately
the crossing block nursery had unusually high incidence of wilt and
many plants succumbed. Bowever, the surviving plants were examined
for male sterility and fertility and the sterile ones were used for
making crosses. Although we could evaluate the 8; progenies in the
testlng generation yet all the top performing ones could not be wused
in intermating series because of the elimination of the progenies due
to wilt. We, however, used random pollen by pooling together flowers
from the healthy fertile plants from all the populations and crossed
these to male sterile plants. The intermating generation of the first
cycle C; was thus crested for the seed increase in the offseason 1986.
The 5; seed from the fertiles will be planted in the wilt sick plot,
thereby channelling it through the normal breeding program.

Inheritance of male sterility (MSj)

The new source of male sterility (MS;) identified in the previous
seasons wvss subjected to inheritance tests. The Fy of Annigeri x M8,
was raised in the shelters at ICRISAT Center. Out of s total of 236
plants 62 were found to be male steriles wvhereas 174 were fertiles.
It fitted to a 3:1 ratio (X2 = 0.2033) suggesting a momogenic control.
The back-cross to the MS; was grown in 1985-86 season and out of 27
plants 13 were fertiles and 14 wvere male-steriles. These clearly
fitted into a 1:1 ratio (X2 = 0.0372) thereby confirming the momogenic
inheritance. It was further confirmed by raising F3 progeny rows from
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the Fy fertile plants and counting the pumber of progenies segregating
and non-segregating for male-sterile character. Out of the 174
progenies 118 segregated and 56 non-segregasted for male sterility
suggesting & 2:1 ratio (X2 = P 0.1730) further implying a monogenic
ipheritsnce. 8imilarly in the segregating progenies 1260 plants were
fertiles whereas 458 male-steriles and these fitted into a 3:1 ratio
(X2 « 2.4320). A1l these data suggested that the present male
sterility is a monogenic recessive character and we ascribe gene
sywbols on MS;MS; (since MS)MS) has already been reported elsewhere).

Allelism test

To determine whether MS; and MS; are two different genes or
2glleles at the same locus, the Fy of (Annigeri x MS1) x MS7 was grown
in the offseason under shelters as well as in 1985-86 season. Among
these, 264 plants were fertiles and 140 were male steriles fitting
into 2:1 ratio (X2 = 2.7923). 1In the offseason 1985 we also made the
reciprocal cross viz., (Annigeri x MSy) x MS; in order to further
check the probable ratio. The F; was grown in 1985-86 where no
segregation was observed further suggesting that these may be from two
different sources. Fj of (Annigeri x M8p) x M$S; will be grown in
offseason 1986 when F3 of (Annigeri x M5;) x MS; will also be raised.
For further confirmation we also made F)[(Annigeri x M5;}) x MS3] x Fj
[(Annigeri x MS3) x MS)] cross. Their Fj will be grown in summer 1986
and the F7 in 1986/87. .

E, Ipheritapce of Cylindricsl-pods

The cross Annigeri (normsl pod) x cylindrical pod was made in
1983-84 to study the inheritance of pod character. The F, data
suggested a polygenic nature of the character, however, we raised Fj
progenies in 1985-86 to further confirm the mode of gene action.
Since we could not record data on F| in the earlier years, we planted
F] generation, the two parents. Annigeri and cylindrical pod, and the
F3 progeny rows. Data on 100 pods from each of the parents and F)
vere collected for 1its length and breadth whereas in the progenies,
pods were taken from each of the plants. We also attempted
backcrosses to Annigeri and cylindrical pods to include back-cross
generastions in determining the inheritsnce. All the dats omn 6
generations P;/Py, F|, BCy, BCy, F> and F3 will be put together and
Generation Mean analysis will be done. We will slso plot the data and
confirm the inferences drawn on the basis of generation mean snalysis.

F. Ipheritsnce of Long snd Farrow Leaves (LNL)

The resistant LNL was crossed with normal leaf cultivar, Annigeri
and the F| was normal. The Fy, however, segregated in a 12:3:1 ratio
suggesting that two gene are involved in the inheritance of leaf
character. We raised F3 bulks in the 1985 offseason shelters at
ICRISAT Center and counted number of plants with the three leaf shapes
viz., aormal (N), long and narrow leaves (LNL) and simple leaves (SL).
In the F3 population there were 361 NL, 65 LNL and 37 SL suggesting a
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10:2:1 ratio (X2 = 1.6145). It further supported the two gene theory
earlier srrived at on the basis of I3 data.

€. Opep Plower and Protruding Anthers

These two varisnts are being maintained by sid ting or from
some naturally set pods, for a possidble use in the future, in
conjunction with the male-sterility.
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