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FOREWORD

This is an informal publication reporting work conducted
by the Chickpea Breeding Subprogram in 1980-81. It is
intended mainly for our own use and for the use of
cooperators associated closely with the program, who have
grown and are familiar with the materials described. For
this reason we document all we have done in some detail. We
list the crosses made and give the parentage of the
segregating populations and more advanced materials we have
grown. The report is large but we have omitted some tables
by referring to previous reports of work, for example,
R.0.W. 1979-80.

The data obtained from some of the trials is extremely
variable and should ©be viewed with caution, Also
statistical analysis is superficial and much remains still
to be done, especially in summarising across seasons to
measure progress, Some of the work will be contributed to
scientific journals but much will not be reported elsewhere
and so is reported here.

International nurseries and trials are mentioned only,
but they form a major part of our _operation and are
described fully in a separate report (Progress Report No.
11) in preparation. A list of the seed materials
distributed also forms the subject of a separate report
(Progress Report No. 9).

Senior staff remained for the most part unchanged
although Dr. Onkar Singh rejoined in August 1980 following
completion of his Ph.D. Dr. H. D. Upadhyaya joined as
Research Fellow in November 1980 and Dr. K.S. Prakash in
March 1981. This season we commenced testing work at the
College of Agriculture Farm, Gwalior under the supervision
of Mr. M. D. Gupta, Senior Research Technician of ICRISAT.
A staff list is given on Page i and a list of the projects
on Page ii, with the names of the scientists responsible.

We acknowledge the participation of all those who
cooperated in the assembly of the data and hope that some
of the materials generated and described herein will prove
to be of value to those who use them.

This is not an official publication and its content
should not be quoted.
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INTRODUCT ION

The report describes work carriea out in 1980-81.

The projects have been restructurea since 1979-80 bput
the content remains the sane. Breeding for early planting
in peninsular India and for disease and insect resistance
have been removed from the other projects and allotted
separate project numbers, CP-brd-13, CP-brd/path-16 ana
CP-brd/ent-17 respectively. A fourth new project has been
createa (CP-brdé-14) to «cover a study of desi-kabuli
introgression.

Project CP-brd-1, the cevelopment of desi cultivars,
from which most «f the entries in international nurseries
and trials and our contributions to <coordinated trials
arise, continues to have most emphasis. However, breeding
for disease and insect resistance have expanded. Entries
from CP-brd/patn-1l¢€ are now being contributed to
internationel nurcseries and coordinated trials and soon some
will derive also fron CP-brc/ent-17.

Project CP-bra-2, the development of kabuli cultivars,
continues &t Hissar &and nas contributed three entries for
coordinated trials this season.

in Projects CP-bLrd-l ana -2 bulk methods of breecing
are employed ana we ar¢ in the process of rnonitoring their
efrfectiveness.

Project CP-bra-7, breeding for tall, double-podaed and
nultiseeded types, 1s also receiving greater emphasis.
CP-bra-5 is concerned with breeding for late planting in
north India. In CPF-pbrda-6 we are monitoring the seea protein
contents of advancea t'reeding lines, eramlining the
inheriteénce of seea protein @na have initiated a breeding
program to inprove seeu protein content. CP-bré-8, -9 ancd
the new -14 are basic stuaies of breeaing methodology ana
CP-bro-12, the inheritance oI verious characteristics of
value in plant improvenent.

The extension of the materials and ideas generated 1in
these projects are the subjects of Project CP-brd-1l1,
international cooperation, which 1incluages workshops and
conferences, visits between ICRISAT ana other centers, and
training.

The main features of the <climates at Hyderabad and
Hissar are illustratea in Figure 1. The season was not
favourable for chickpea. In south ana central 1India the
rains ceased in mid-September, so that soil moisture was
depleted early, and the yields of all but the shortest
duration materials were reduced at Hyderabad. Fusarium wilt

and salinity also caused considerable plant nortality. In
north India rainfall was heavier than normal during the
cropping season and at Hissar, Botrytis gray mold and
nscochyta blaight caused considerab}e damage to the chlgkp:a
crop, reducing yields and invalidating data from many of ; g
trials. in particular, no data are reported from the F1/F

and F2 diallel and line x tester sets and other F2 and F3
trials at Hissar but the entries and~the1r parentage are
listed in an czppendix to Project CP-brc-1 as those thg
sufficient seeo were advancea for (tarther testing an

selection in tne fcllowing seasor.
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3
SUMMARY

CP-brd-1: Development of desi cultivars and superior breeding lines.

1.

Three hundred and ninety four desi entries were included in the crossing
block and we used 146 to make 298 crosses.

F1(85) and Fp(231) generations showed good agreement in replicated tests.
Variation was predominantly additive but there were non additive effects
in some sets for some characters.

A further 46 Fys and 12|F3s were included in multilocational trials
conducted as part of AICPIP.

We included 133 Fzs in replicated tests at Hyderabad, Hissar and Gwalior.
None were superior to the checks but we selected 70 high, intermediate

and poor yielders at each location to sow as F4 bulks for single plant
selection in 1980-81.

From the F3 trials in 1979-80 we selected and grew 80 and 110 F, bulks at
Hyderabad and Hissar, respectively. At Hyderabad, there was little
correlation with performance in 1979-80, but we selected over 3000 single
plants for progeny rows in 1981-82, At Hissar 963 plants surviving
Botrytis damage were selected for advancing.

We grew over six thousand rows of nearly four thousand progenies at
Hyderabad and Hissar and selected 120 rows for international nurseries
and preliminary trials and 2398 single plants for further progeny tests.

In preliminary yield trials a few entries gave higher yields than the
checks and will be included in international nurseries in 1981-82.

CP-brd-2: Development of kabuli cultivars and superior breeding lines.

8.

10.

11,

12,

We included 82 kabuli genotypes in the crossing block and made 96 crosses
involving 29 different parents.

In a line x tester set of 39 Fys GCA estimates were much higher than
those of SCA.

We tested 124 Fps and 34 F3s in replicated trials and the best have been
selected for F3 trials or Fy bulks in 1981-82.

A further 2400 Fj and more advanced populations and progenies were also
grown and 262 were bulked and 653 single plants selected for further
testing.

One hundred and seventy five Fg and more advanced lines were evaluated
in replicated trials. In all the trials there were entries with signi-
ficantly higher yields than the check (L-550) and several have bgen
selected for trials in 1981-82, including two for coordinated trials.



CP-brd-5: Breeding for adaptation to late sowing.

13.

14,

1.

16.

All the trials at Hissar were badly affected by disease, especially
Botrytig, and yields were low and extremely variable.

There was good agreement between F; and F; performance in a late
sown replicated trial of 21 crosses. We selected 733 single plants
in unreplicated plots of the same crosses.

We grew 12 contrasting genotypes, and 45 desi and 20 kabuli geno-
types in replicated trials under normal and late sown conditions.
The results were highly variable and the tests will be replicated
in 1981-82.

We also evaluated 500 germplasm accessions in normal and late-
sown and high fertility conditions and a few, which survived
Botrytig will be tested further next season.

CP-brd-6: Development of high protein breeding lines.

17,

18.

19.

20.

21.

We continued tomonitor the seed protein contents of crossing
block and international and coordinated trial entries.

T-1-A maintained its high protein percentage.

Seed inoculation with Rhizobium did not improve the seed protein
content of the produce.

There were wide ranges in seed protein percentage among most
sets and many entries were significantly better than the checks.

F3 progenies of crosses of T-1-A showed seed protein percentages
similar to T-1-A.

CP-brd-7: Breeding for new plant types.

a.

22,

23.

24,

25.

Tall types

We crossed 5 tall and 8 conventional type genotypes in a line x tester
set and made a diallel cross of 3 short and 3 long duration tall lines
from earlier crosses.

In an 8x6 line x tester Fj trial variation was predominantly additive
for all characters measured.

We selected 399 single plants in 78 F, bulks grown at Hyderabad.
At Hyderabad, 47 F; bulks were grown and 133 single plants selected

and at Hissar we selected 467 single plants in Fz bulks (52) and
progeny rows (45).



26.

30.

31.

We grew 661 F4 to Fg progenies at Hyderabad and 1415 at Hissar and
selected 311 and 379 single plants respectively and 25 rows at’
Hissar.

In collaboration with the physiologist, promising tall types from
earlier crosses were compared with conventional plant types in
replicated trials at Hyderabad and Hissar at a range of plant
populations and irrigation treatments. At Hyderabad Annigeri
gave significantly higher yields than the best tall type and

seed yields were improved by irrigation, to which tall types
responded best. At Hissar the data were very variable. In no
case, was there a significant interaction between plant type

and plant population.

Multi seeded and double podded types.

We made a diallel cross of five multiseeded lines and also crossed
them with six double-podded genotypes.

The Fys of an 8x4 double podded line x multiseeded tester set were
evaluated at Hissar. GCA variances were generally higher than
those due to SCA.

We sowed 24 Fys of an earlier 6x4 line x tester set of double
podded and multi seeded types, hut seeds/pod were not high.

Lighty one F; progenies with higher numbers of seeds per pod were
harvested from over 500 progenies sown at llyderabad and Hissar.

CP-brd-8: Evaluation of recurrent selection as a breeding mecthod.

32.

We tested F. progenies of the first selective matirg series at
Hyderabad but most were killed by wilt so we will test surviving
lines in 1981-82.

CP-brd-9: Comparison of breeding methods.

33.

34.

The F, generations of six crosses to compare the pedigree, bulk
and single pod descent methods of breeding were advanced at
Hyderabad.

The Fy and F, generations of a study of the variation generated by
single and multiple crosses were advanced in Kashmir off-season and
at Hyderabad in the main season.

CP-brd-11: International cooperation.

35.

We distributed 99 sets of scven different trials to 41 cooperators
in 17 countries.




36. We also supplied 1761 seed samples in response to specific
requests.

37. New desi and kabuli entries were contributed to coordinated trials and
others were continued. ICCC-4 and -13 were in the GCVT for the
third year.

38. Thirteen breeders from the Indian national program visited
Hyderabad or Hissar and selected breeding materials for their
centers.

39. Visits by Chickpea Breeding Subprogram staff to other centers
increased considerably both in India and elsewhere.

CP-brd-13: Breeding chickpea for early sowing.

40. We made 20 crosses among genotypes which have performed well under
early sown conditions.

41, Forty seven entries with good performance when sown early were
evaluated in early and normal sown situations at Hyderabad.
The normal sowing produced the best yield but had to be irrigated
for emergence while the early sowing was not irrigated. There
were significant differences among entries and some sown early
were not significantly poorer than the highest yielding entry
sown at the normal time.

42, We also tested 248 germplasm accessions in early sown conditions

in replicated trials and selected the best entries for further
testing in 1981-82.

CP-brd-14: Studies of desi-kabuli introgression.

43. The Fys of a 6x6 diallel of three desi and three kabuli types were
grown off season in Kashmir.

44, The Fps were evaluated in a trial at Hyderabad. The data were
variable but their variances tended to be associated more with
parental divergence than with sub group type. The proportions
of the different seed types in DxK F2s was influenced by
parentage.

CP-brd-path-16: Breeding for disease resistance.

45. We made 20 crosses involving wilt resistant parents.

46. Eight F, populations were screened in the wilt sick plot at Hyderabad
and we selected 85 resistant plants of good appearance. We also
selected 199 plants among 39 Fps and 34 Fys grown in the wilt sick
plot at Hissar.



47. We also grew 5546 F3 to Fg and backcross progenies and bulks at
Hyderabad and selected nearly 2000 single plants and 479 lines.

48, At Hissar we sowed 574 F4 and more advanced progenies and selected
30 plants and 5 rows. In addition, 1315 progenies from the desi
and kabuli projects were screened and 185 plants and 20 lines were
selected.

49, Around 200 resistant breeding lines were evaluated in replicated
trials at Hyderabad and Hissar and the best will be advanced to
international nurseries and other trials in 1981-82.

50. We made 8 crosses to transfer stunt resistance to desi and kabuli
cultivars.

51. L-550, Pant G-114 and were crossed on to 31 desi genotypes resistant
to Ascochyta blight at ICARDA in 1979-80. We also made 39 crosses
of resistant kabuli and intermediate seed types.

52. We advanced Fjs of crosses to combine stunt with wilt (10) and
Ascochyta (4) resistance.

CP-brd-17: Breeding for reduced susceptibility to Heliothis .

53. Diallels were made among desi (6x6) and kabuli- (4x4) resistant
genotypes and 18 crosses between adapted and low borer lines.

54. Twenty one F1s were advanced in Kashmir and single plants were
selected in F populations of these and 21 crosses made in
1978-79 under unsprayed conditions at Hyderabad.

55. We also grew 121 Fz progenies of earlier crosses in unsprayed
conditions at Hyderabad and selected resistant plants. The
correlation between the borer damages of Fy single plants and
their Fz progenies was low (0.26) but positive and significantly
greater than zero.

56. In trials of short and medium duration resistant and breeders
lines at Hyderabad, seed yields were less in protected than in
unprotected conditions. There were significant interactions
between entries and insecticide protection for seed yield which
may have been partly due to differential responses to insecti-
cide.



PROJECT 1  : DEVELOPMENT OF DESI CULTIVARS AND SUPERIOR
BREEDING LINES

OBJECTIVES : a. To breed high yielding and disease resistant
desi cultivars with stability of performance
and consumer acceptance,

b. To contribute advanced breeding lines and
segregating material to desi chickpea
growing countries.

INTRODUCTION

The development of short duration desi genotypes suited to
conditions represented by south India proceeds at Hyderabad
and of long duration desi types for situations similar to
north India at Hissar.

Formerly, the project has encompassed four main strate-
gies: breeding for yield, for disease resistance, for reduced
susceptibility to Relicthie and for early sowing. Project 1
now covers only breeding for yield, the others having been
included in separate projects. Breeding for early p%anting
is now Project 13; for disease resistance, Project 16; and,
reduced susceptibility to Helicthis, Project 17.

Prior to 1978/79, conventional pedigree methods were used
almost exclusively but the low heritabilities and high magnitudes
of genotype x environment interactions recorded in the case of
seed yield suggested that such methods would be ineffective in
selecting for improvement in this characteristic.

In 1978/79, therefore, replicated yield trials of F2 and
F3 populations at more than one location were initiated to
enable the identification of widely and specifically adapted
crosses and to make available segregating materials for selec-
tion at individual locations. The success of this strategy is
too early to assess. F9 trials are now in the third and the
F38 in the second year and the first selections have just been
made in selected F4 bulks, However, while in the F) trials
geveral entries have been superior to the checks at individual
and across locations, in Fy trials most bulks have been inferior
which may be due to heterosis although many of the crosses have
involved parents of too long duration for peninsular India.

Each year, advanced lines emerging from crosses made
earlier and advanced through pedigree methods have been
contributed to international nurseries and several have
subsequently performed well in International trials and
trials of the All India Coordinated Pulse Improvement
Project.




HYBRIDISATION

A total of 394 desi genotypes was sown in crossing blocks at

Hyderabad and Hissar, comprising materials of different charac-
teristics for use as parents in various crossing programs and a
working germplasm collection of other, contrasting genotypes.

Eighteen countries were represented, with India and Iran
the main contributors (Table 1.1). Crossing blocks were sown
2 to 3 weeks apart at both locations to synchronise flowering
of early and late maturing types. Records of morphological and
seed characteristics were taken for each of the lines in the first
sowing at Hyderabad and these are shown in Tables 1.2 (desi)
and 2.1 (kabuli types).

The numbers of crosses made in the desi project are summa-
rised in Table 1.3.

Line x tester sets were planned to combine seed yield and
wide adaptation in short and long duration desis at Hyderabad
and Hissar, respectively. The parents of the crosses and the
reasons for their inclusion are listed in Table 1.4.

At Hyderabad F; seeds were obtained of all crosses except
one but at Hissar many combinations were not obtained due to
Botrytis and other disease problems. All Fis are being multiplied
in Kashmir to obtain F) seeds for 1981/82.

Table 1.1. The countries of origin of desi types included in crossing
blocks at Hyderabad and Hissar, 1980-81.

Country No. of strains Country No. of strains
India 225 Iraq 1
Iran 71 Jordan 1
ICRTSAT 59 Morocco 1
Pakistan 10 Netherlands 1
Mexico 6 Nigeria 1
Ethiopia ‘ 3 Sri lanka 1
USA 3 Turkey 1
Algeria 1 USSR 1
Cyprus 1 Unknown 6
Greece 1

Total 394
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Table 1.3. Numbers of crosses made in desi project at Hyderabad and
Hissar, 1980/81.
Purpose Type Hyderabad 'Hissar Total
Desi-short duration Line x tester 119 119
Desi-long duration Line x tester - 126
Insect resistance Diallel 15 ) 33
Others 18 )

Disease resistance

Early sowing Various 20 20

Total 172 298

Table 1.4. Parents involved in line x tester crosses in short and long
duration desi types, 1980/81 and reasons for inclusion.
Line
HYDERABAD
Lines
JG-74 Wilt resistant
P-127 Good performance, Ethiopia
P-324 )
P-326 ) Good performance, ICCT-DS
ICCC-1
ICCL-78005 Good performance, ICCT-DS
ICCL-78021 Good performance, ICSN-DS
ICCL-78023 )
ICCL-78043 ) Good performance, Bangladesh
ICCL-78054 )
ICCL-78073 )
ICCL-79003 )
ICCL-79004 )
1CCL-79006 ) Good performance, ICSN-DS
ICCL-79008 )
Testers
Annigeri ) .
BDN-9-3 ) Good performance in GCVT
1ccc-9
K-850 Good yield, large seed, good
nodulation, drought tolerance
P-1675 Mexican origin, large seed
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Contd....Table 1.4.
Line

Testers (...)

Phule G-1 ) ‘
Phule G-4 ) Good performance in GCVT

24-B Ethiopian origin

HISSAR
Lines

ICCC-4
ICCC-13
BG-209
H-76-49
GL-769
GNG-16

ICCL-79065
ICCL-79067
ICCL-79080
TCCL-79085

Good performance in GCVT

Good performance in ICSN-DL

— T e e e )

Iccc-3 Good performance in Mexico
[CCC-11 Good performance in Pakistan

ICCC-17 ) : -
1CCC-20 ) Good performance in ICCT-DL

ICCL-78153 Good performance at Hissar

Testers

H-208 Good performance in GCVT
K-850 Large seed, late wilter, good
nodulation, drought resistant

NEC-177
P-326
P-2161

Pant G-114
G-130
F-378
BG-203
C-235

Good performance in ICCT-DL

Good performance in GCVT

e e e e



20

F, GENERATION

Off-season nurseries

Fis of two 10 x 10 diallel series for Hyderabad and Hissar and
al0 x5 line x tester set for Hyderabad, the parents of which
were listed in the 1979/80 Report of Work, were multiplied off-
season at Tapperwaripora in Kashmir. The crop was sown in early
June and matured in late August/early September in good time for
preparation for sowing in the following rainy season.

In addition, 21 single crosses for Heliothis resistance,
5 threeway crosses to combine Heliothis and wilt resistance,
10 single crosses for early planting, and 18 crosses for incor-
porating resistance to stunt and Ascochyta blight were planted
in the off-season nursery at ICRISAT Center under polyscrim
covers. Sowing was done on 1 July and harvesting was undertaken
in the second week of October.

Fl/Fz GENERATIONS
Replicated tests

Replicated tests of F/Fy and F) generations were sown at Hyde-
rabad as randomised comp%ete blocks with three replications in
4 m long rows 60 cm apart. The Fis, parents and checks were in
one and the Fys in two row plots.

Days to flowering, the numbers of primary and secondary
branches, plant height, days to maturity, pod number, seeds per
pod and seed yield were recorded for five to ten random plants
in each plot, these numbers being reduced in some plots due to
wilt. Mean values were used for combining ability analysis
according to Griffing (1956) Method 2, Model I, for the diallels,
and Kempthorne (1957), for the line x tester series.

F1/F9 10 x 5 line x tester trial: The entries comprised 45

Fi1s, 50 F9s and 15 parents of the 10 x 5 line x tester of crosses
made in 1579/80 and the checks Annigeri and G-130, F; combinations
involving 1C-7389-18-3-B-BP were omitted due to shortage of seed.

The characteristics of the parents, Fis and Fys are shown
in Tables 1.5 to 1.7. There were significant differences among
Fys in all characteristics except numbers of primary and secondary
branches, and among Fys except for numbers of primary branches,
pods and seeds per plant (Table 1.8). In most cases, the diffe-
rences were due to differences among lines and/or testers although
there were significant L x T interactions for pods, seeds and
yield Eer plant and seeds per pod among Fis and days to flowering,
plant height and seed size among Fjs.
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Table 1.6, Plant characteristics of Fys and Fys in 10 x 5 line x tester trial at Hyderabad, 1980/81,

Days to 50% flowering Days to maturity Plant height(cm) Primary branches Secondary branches

¥y Fp Fi Fo Fy Fp F1 Fo Fq Fp
IC-7946 56.6 57.7 101.0 104.8 38.5 38.3 2.7 3.0 5.7 7.0
IC-7947 45.1 45.9 100.1 102.0 29.9 33.6 2.5 2.7 4.6 5.9
IC-7948 53.3 55.5 99.7 104.5 36.0 36.8 3.2 2.7 5.7 5.9
IC-7949 57.5 57.3 104.5 105.6 39,2 38.2 2,7 2.8 6.4 6.7
IC-7950 55.0 57.2 102.9 104.0 36.0 38.2 3.4 3.3 7.1 6.6
IC-7951 48.1 48.7 102.1 101.1 32.3 34,2 2.5 3.1 4.8 5.2
IC-7952 53.3 57.3 102.6 106.1 39,1 32.3 3.1 2.9 7.3 5.5
IC-7953 55.1 58.1 102.6 103.3 32,2 35.0 2.5 2.9 5.9 5.9
IC-7954 ND 48.2 ND 103.5 ND 33.1 ND 2.7 N 4.7
IC-7955 56.7 55.1 105.2 104.0 34.9 34.8 3.1 3.1 5.7 7.3
I1C-7956 56.6 58.2 106.4 103.1 44.1 39.4 2.7 2.7 6.5 6.2
IC-7957 52.5 54.9 103.8 101.8 37.9 39.9 2.7 3.0 6.5 6.0
IC-7958 53.8 51.8 100.7 100.9 39.7 37.2 3.1 2.6 5.8 5.2
IC-7959 56.5 54.6 103.3 102.5 39,6 37.6 3.0 3.2 5.9 6.4
IC-7960 55.1 58.1 102.7 101.1 35.6 39.6 3.1 3.0 8.1 6.7
IC-7961 48.6 51.8 100.3 102.6 37.9 34.7 2.5 2.8 5.5 5.3
IC-7962 60.4 59.5 105.6 104.5 40.1 39.8 3.3 3.1 7.5 6.4
IC-7963 52.8 53.7 99.8 103.3 34.5 36.3 2.8 2.9 5.2 5.0
IC-7964 ND 55.1 ND 103.2 ND 36.6 ND 3.0 N 7.6
IC-7965 53.5 55.5 101.8 102.6 35.1 37.1 2.9 2.8 6.6 5.1
IC-7966 52.9 56.9 102.7 104.1 37.9 37.6 3.2 2.7 5.5 6.1
IC-7967 46.2 50.8 99.3 98.8 36.1 37.3 2.9 2.6 4.5 5.6
I1C-7968 51.4 51.9 98.5 99.4 38.1 36.5 2.7 2.8 6.5 5.9
I1C-7969 54.5 54.5 100.4 100.4 37.6 38.1 3.1 2.9 6.4 5.3
IC-7970 49.5 55.4 100.1 101.4 36.2 37.8 2.9 3.0 6.3 6.5
IC-7971 46.8 49.8 96.5 97.9 36.0 38.1 3.0 2.7 5.8 5.8
1C-7972 51,7 55.9 101.7 101.8 36.8 37.4 3.3 3.1 6.4 6.7
IC-7973 48.4 50.8 96.6 100.0 32.6 35.7 2.9 2.8 4.9 5.5
IC-7974 ND 51.1 ND 98.5 ND 35.0 ND 2.7 ND 5.1
IC-7975 53.0 53.3 102.0 101.3 35.0 36.5 2.6 2.9 6.6 6.8
IC-7976 62.1 59.8 108.9 106.2 41.0 39.5 3.1 3.0 6.5 6.9

44
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Table 1.7. Yield characteristics of Fis and Fys in 10 x 5 line x tester trial at Hyderabad, 1980/81.

Pod number Seed number g/100 seeds Seeds/pod Yield/plant (g)
F 2 Fy P Fy F2 F1 F2 Fq F3
1C-7946 117.4 1241 125.5 135.7 17.3  16.9 1.07 1.09 22.1 23.1
1C-7947 79.3 131.1 95.8 148.0 18.7 18.9 1.49 1,13 17.8 28.1
1C-7948 133,5 101.6 155.5 116.3 17.6 18.2 1.17  1.16 27.6 21.2
IC-7949 129.8 134.6 137.6  153.8 16.0 16.6 1.07  1.15 22.3 26.0
IC-7950 142.9 123.0 157.8  136.1 16,1 15.0 1.13  1.14 27.0 20.3
1C-7951 95.7 162.5 107.2  185.5 17.5 18.4 1.15 1,14 19.4 33.7
IC-7952 149.3  94.6 169.9 106.9 18.7 16.0 1.15  1.14 31.7 17.0
IC-7953 156.5 123.3 164.7 132.2 17.8 19.9 1.06 1.09 29.4 26.5
1C-7954 ND 116.7 ND 130.4 ND 20.3 ND 1.13 ND  26.5
1C-7955 119.8 135.6 136.5 159.3 16.8 17.7 1.18 1.17 23.0 27.5
1C-7956 93.3 107.0 97.7 114.7 18.1 18.2 1.05 1.07 17.9 20.9
1C-7957 150.2 142.3 156.6 150.5 18.5 18.3 1.05 1.06 28.8 27.4
1C-7958 100.9 110.4 110.5 125.7 18.0 18.7 1.13  1.13 20.1 22.8
IC-7959 100.6 126.5 104.9  133.5 18.1 18.8 1.08 1,07 19.2 25.7
IC-7960 160.3 120.1 172.1  126.2 17.9 17.1 1.08 1.06 29.7 21.5
1C-7961 132.9 131.2 148.3  141.9 17.9 18.0 1.15  1.09 27.2 26.5
IC-7962 115.2 101.9 119.9 107.3 17.0 19.7 1.03  1.05 19.6 20.8
IC-7963 126.8 110.8 129.7 118.4 19.2 20.6 1.03  1.07 24.7 23,7
I1C-7964 ND 144.8 ND 159.9 ND 17.5 ND 1.14 ND 28.2
1C-7965 134.0 82.0 145.5 87.8 18.1  21.5 1.10 1.09 25.7 18.4
1C-7966 137.7 123.1 148.2 132.8 15.8 15.1 1.10 1.09 24.0 20.0
I1C-7967 141.5 132.1 146.2  135.5 16.1 15.3 1.05 1,03 24,2 20.6
I1C-7968 118.1 114.8 132.5 129.1 14.5 15.0 1.11  1.15 19.7 19.1
1C-7969 140.1 129.8 154.1 141.2 14.4 14,6 1.09 1.10 22.4 20.5
1C-7970 113.3 148.5 126.7 158.8 13.8 15.5 1.13  1.08 17.8 24.8
1C-7971 118.5 123.4 132.7 133.4 16.2 16.3 1.13  1.09 21.8 21.6
1C-7972 173.3 152.9 193.5 168.1 16.3 16.0 1,12 1.12 31.8 26.7
1C-7973 102.0 141.7 108.5 147.1 16.6 16.1 1.07 1.05 17.9 23.8
1C-7974 ND 90.9 ND 100.1 ND 18.7 ND 1.09 ND 18.3
1C-7975 192.8 167.4 219.2 181.5 15.3 15,7 1.15  1.09 33.5 28.8

IC-7976 114.2 112.5 126,5 128.2 13.4 14.7 1.12 1.14 17.0 18.6

vt
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The general combining ability effects of parents, and the
variance components due to GCA and SCA based on the Fis are
presented in Table 1.9. Among the testers, Annigeri and JG-74
showed negative and significant GCA effects for days to 50%
flowering and can be used for breeding earliness. Annigeri and
Phule G-&4 showed significant positive GCA effects for seed
weight, and non-significant positive values for yield.

Among the lines tested, ICCC-¢ and 73129-16-1-B-BP were
good for early flowering, while 1CCC-9 and 7394-14-2-B-BP were
good for seed weight. Although none showed significant GCA
values for yield, ICCC-15, 7394-14-2-B-BP and 7341-8-1-B-BP
were comparatively good.

CCA variances were high for days to flowering and maturity,
plant height, and seed weight, while SCA variances were higher
for pod number, seed number and yield.

F1/Fp 99 diallel trial at Hvderabad. The entries comprised 36 Fis
and Fgs and nine parents. There were significant differences
among entries for all characters (Tables 1.10 to 1.13). The
majority of the variation was accounted for by GCA effects
confirming again the importance of additive components of varia-
tion (Table 1.10). SCA effects were significant for all charac-
ters except seeds per pod on the basis of the Fys but only for
time to flowering and maturity, number of seconbary branches

and seed size, when based on the F9s and they were, in every
case, of much lower magnitude than GCA effects.

Similar estimates of the GCA effects of the parents were
obtained from the analysis of the Fis and Fys (Tables 1.14 and
1.15). P-1353 was the best general combiner for yield and
numters of pods and seeds per plant; followed by K-850 which .
also showed good general combining ability for seed size. The
poorest general combiner for yield was P-4203. Phule G-3 and
BDN-9-3 were the best general combiners for reduced time to
flowering and maturity.

- Non-replicated

Surplus seed of 178 F1s from each of the projects were sown at
Hyderabad to advance to F generation.

F2 GENERATION
F2 multilocation trial-1

The trial included 46 Fy populations and 2 common and 2 local
checks and was sown at several locations as part of the AICPIP.
The results are reported elsewhere.
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Contd,,..Table 1,13,

Pods/plant Seeds/plant Weight of 100 seedsqi_ Seeds/pod Yield/plant(g)
i B R ¥ i h i R
IC-7938 118.2 124.9 133,3  149.9 16.9 17.4 1,13 1,18 19.8 21.7
IC-7939 197.8 152.9 229.4 180.4 14,6 16.0 1.16 1.21 29,1 23.9
IC-7941 167.1 139,0 182,8 148.9 16.1 17.3 1.09 1.10 26.6  23.7
IC-7942 154.0 161.4 176.4 180.0 16.2 14.8 1.12 L1 23,7  23.6
IC-7945 140.0 135.6 152,2 149.1 15,2 16.1 1.09 1.10 21,6 22.1
Mean 118.2 132,6 135,3  152.0 16.4 16,9 1.14 1,16 19.8  21.7
S.E. 19.66 24.89 22,78 28.52 1.06 0.93 0.05 0.05 3.46 4.42
C.v. 32,2 37.2 32,9 37.4 13.0 11.2 8.4 8,3 34,7 40,2 <
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F2 trial-2 10 x 10 diallel

The Fy 10 x 10 diallel trial including 45 Fys and the ten parents
was sown at Hyderabad as a randomised complete block with three
replications. Plot size was 4 rows, 4 m long and 60 cms apart.
Days to flowering, days to maturity, 100-seed weight and yield
(kg/ha) were recorded by plot, and a visual assessment was made
of appearance near maturity. Analysis was according to Griffing
(1956) . The results are presented in Tables 1.16 to 1.18.

There were significant differences among entries for all
characteristics (Table 1.16). The major part of the variation
was due to differences among parents in general combining ability
which were very highly significant in every case. Differences
in specific combining abi%ity were also significant for all
characters but of a much lower magnitudes so that GCA/SCA ratios
ranged from 6.88 to 5l.4, indicating the predominance of additive
genetic variance in these combinations.

Table 1.16. Mean squares from analysis of variance of 10 x 10 Fj diallel
trial at Hyderabad, 1980/81.
Weight of  geed Visual
d.f. DFF DM 100 seeds  yield score
(8) (kg/ha)

Replications 2 21.32 129.62 65.34 6196922 0.09
Entries 54  202.21**  124.81** 64.58**  525521* 1.51**
Error 108 13.75 11.58 3.35 285724 0.19
GCA 9 344.69%*  204.84**  117.71**  608472** 2.5143**
SCA 45 11.94** 8.96* 2.29** 88514 0.1004*
Error 108 4.58 3.86 1.12 95241 0.0633
GCA/SCA Ratio 28.87 22.86 51.40 6.88 25.04

* and ** denote significance at 5% and 1% levels of probability, respective!

ccA effects (Table 1.17) differed significantly from zero

except in t

seed size,

P-2591 and P-9800 for seed yield.
parental means and GCA effects were high for all characters.

Annigeri and JG-62 were the best general combiners for earlines
P-9800 for seed size; K-850, JG-62 and Annigeri for seed yield

and JG-62 for visual score,

he case of K-850 for days to flowering, Annigeri for
Giza and ICCC-1 for visual score, and Giza, ICCC-1,
The correlations between
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Specific combining ability effects (Table 1.18) were gene-
rally low and non-significant. Annigeri x ICCC-2 and P-9800,
Giza x No. 501, and ICCC-2 x JG-62 and JM-482 were the best
specific combiners for days to flowering; No. 501 x P-9800 for
seed size; and Annigeri x Giza for seed yield.

Table 1.18. Estimates of specific combining ability effects in 10 x 10 F,
diallel at Hyderabad, 1980/8).

Days to Days Weight of Seed Visual
50% flo- to 100 seeds Yield score
wering  maturity (g) (kg/ha)
Annigeri x Giza 3.83 2.40 2.16% 020* -0.07
x 1CCC-1 0.50 -1.98 0.41 -262 0.11
x ICCC-2 -6.75%* 2,15 0.50 509 0.06
x JG-62 0.39 -0.54 1.37 178 -0.30
x JM-482 -0.67 2.96 0.48 -301 0.68**
x No.501 -2.95 0.29 -1.48 210 0.06
x P-2591 1.55 3.90* ’.00* 291 -0.22
x P-9800 -5.17*> -0.02 -2, 3% -114 -0.44
x K-850 -2.09 -4, 54% -1.34 304 -0.01
Giza x ICCC-1 -2.42 -2.93 -2.00* 82 -0.03
x ICCC-2 -2.52 2.85 0.94 33 0.08
x JG-62 -1.03 -1.82 -0.36 -404 0.06
X JM=482 -3.92* -0.98 0.80 315 -0.12
x No.501 -5.86** -0.65 -0.84 -137 -0.42
x P-2591 -0.70 -3.04 -0.46 -187 -0.36
x P-9800 2.91 1.74 -0.85 295 -0.08
x K-850 1.36 3.52 -1.07 -137 0.02
ICCC-1 x ICCC-2 -3.67 5.79** 0.81 319 -0.40
x JG-62 0.97 -1.21 -0.04 - 66 -0.26
x JM-482 0.81 -2.37 -0.31 -152 0.06
x No.501 -1.86 1.63 -0.86 135 0.27
x P-2591 1.97 2.57 1.68 8 0.32
x P-9800 -0.86 1.02 -1.20 270 -0.23
x K-850 1.36 -2.54 -0.17 303 0.20
ICCC-2 x JG-62 -5.28** -5.76* -0.07 - 71 0.02
x JM-482 -5.17** -3.60 1.32 243 -0.33
x No.501 4.55 -0.26 -2.44% 221 0.21
x P-2591 3.05 0.02 -0.19 -468 0.77**
x P-9800 -4.34 -1.87 0.02 12 0.21
x K-850 -1.89 4.24* 0.33 -373 0.31
JG-62 x JM-482 0.47 -1.93 0.89 259 0.31
x No.501 0.19 -0.93 0.14 360 0.18
x P-2591 1.03 2.68 -0.05 115 -0.43
x P-9800 3.64 5.13** -0.67 413 0.18

x K-850 -0.92 -0.76 -1.18 81 -0.05



Contd....Table 1.18.

JM-482 x No. 501
x P-2591
x P-9800
x K-850

No. 501 x P-2591
x P-9800
x K-850

P-2591 x P-9800
x K-850

P-9800 x K-850

Days to

50% flo-

wering

-1.

-1

-0.
0.
-1

-1

30**

20

.41
.81

81
14

.42

.70
LD&/*

.36

39

Days to
maturity

[STIR SS R N

Weight of
100 seeds
(g)

-2.
0.
-1.
0.

-1.
5
0

-1

-1

1

0.

TE**
87
44
43

95*

09>
.69

.28
.21

.87

97

Seed yield
(kg/ha)

-238
-324
-118
-300

55

=223
21

44

284

Visual
score



40

%9 trial-3 20 x 5 line x tester

The trial included the 100 Fys, 20 lines and one tester,
and was sown as an 11 x 11 trinle lattice at Hyderabad.
The plot sizes and spacing and the data recorded were as
for the 10 x 10 diallel trial excent for visual score,

A reduced set (15 x 5) was sown at fwalior where plant
height was also recorded.

Hvderabad. The means, "Vs and LSNs of the Fys and parents
are given in Tabhle 1,19, There were significant differences
among testers for all characters and among lines for all
excent seed vield (Table 1.20). Line x tester interactions
were significantly greater than the error mean square in

the case of davs to flowering and seed size. GCA variances
were also significantly greater than zero for all characters
and very mucﬁ higher than those for SCA, which were signi-
ficantly greater than zero onlv for days to flowering and
seed size, indicating the variation to be predominantly
additive,

Amon§ lines, IC-7389-20-3-B-BP was a good %eneral
combiner for earliness and seed size (Table 1.21). Among
testers, Phule G-3, GW-5/7 and Annigeri were good general
combiners, None of the parents showed GCA effects signi-
ficantlv greater than zero for seed yield. Fstimates of
SCA effects were small and rarelv significantly different
from zero.

fwalior. The means, LSDs and CVs of the F,s and parents
grown at Gwalior are shown in Table 1.22." There were
significant differences among testers for all characters
excent davs to maturity (Table 1.23) and among lines for

all but days to maturity and pnlant height. The line x
tester mean square was significantlv greater than zero

only for seed size, GCA variances were significantly
greater than zero for all characters exceot days to maturity
and larger than SCA variances excent for vlant height. As
at Hyderabad, IC-7389-20-3-B-RP ghowed good general combining
ability for earliness and seed size (Table 1.24). Among
testers P-127 was good for seed vield and fW-5/7 for seed
size and plant height., Fstimates of SCA effects were small.
and usuallv non significant,.

¥2s three-way crosses

Non replicated plots of Fos of 31 three way crosses (Table
1.25) made in 1977/78 were sown as space planted bulks at
Hyderabad. Symptoms of iron chlorosis were noted in some

of the plots early in the season and reactions were recorded.
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Table 1.19. Characteristics of entries in Fy 20 x 5 line x tester

trial, 1980-81.

o -~ 8

[=2N-") O — o~ o
)] [Vo R = o oh —
5 [o} : [ g lg = ‘2 «
z Parentage el . fat
) nwd oE Lo 9 o
2 bo EFE
8 = é) 1%]
781 1C-7343-14-3-B-BP x BDN-9-3 50 119 12.3 1179
782 1C-7343-14-3-B-BP x Phule G-3 48 115 15.5 1271
783 I1C-7343-14-3-B-BP x K-850 58 120 17.7 1734
784 IC-7343-14-3-B-BP x JG-74 50 113 15.4 1533
785 I1C-7343-14-3-B-BP x Chafa 49 117 14.5 1230
786 TC-7343-14-3-B-BP x CPS-1 55 121 14.3 1377
787 JC-7343-14-3-B-BP x NEC-240 67 123 13.4 1172
788 I1C-7343-14-3-B-BP x N-59 63 121 13.2 1349
789 IC-7343-14-3-B-BP x P-99 61 117 14,0 1241
7810  I1C-7343-14-3-B-BP x GW-5/7 49 118 20.3 1711
7811 1C-7343-14-3-B-BP x SL-972-A 57 119 12.0 1668
7812 1C-7343-14-3-B-BP x T-103 50 114 13.1 2512
7813 1C-7343-14-3-B-BP x P-180-1 62 124 12.9 1340
7814 1€-7343-14-3-B-BP x P-505 65 128 12.4 1267
7815 I1C-7343-14-3-B-BP x P-1081-1 60 119 11.4 1623
7816 IC-7343-14-3-B-BP x JM-583 67 126 14.5 1412
7817 T1(C-7343-14-3-B-BP x P-436 54 114 12.7 1128
7818 1C-7343-14-3-B-BP x P-127 62 116 14.0 1472
7819 1C-7343-14-3-B-BP x TCCC-1 54 117 16.3 1653
7820 1C-7343-14-3-B-BP x Annigeri 50 120 16.5 1661
7821 IC-7362-5-2-1P-BP x BDN-9-3 53 115 13.0 1908
7822 IC-7362-5-2-1P-BP x Phule (-3 51 114 15.0 1519
7823 1C-7362-5-2-1P-BP x K-850 62 124 17.6 1629
7824 1C-7362-5-2-1P-BP x JG-74 50 115 15.1 1327
7825 TC-7362-5-2-1P-BP x Chafa 51 116 14,2 1571
7826 IC-7362-5-2-1P-BP x CPS-1 58 122 15.0 1720
7827 [C-7362-5-2-1P-BP x NEC-240 65 127 14.8 1214
7828 1C-7362-5-2-1P-BP x N-59 54 120 15.6 1425
7829 1C-7362-5-2-1P-BP x P-99 61 119 13.0 1129
7830 TC-7362-5-2-1P-8P x (W-5/7 53 116 19.5 1654
7831 IC-7362-5-2-1P-BP x SL-972-A 54 122 13.8 1315
7832 IC-7362-5-2-1P-BP x T-103 53 114 12.0 1458
7833 1C-7362-5-2-1P-BP x P-180-1 60 121 13.9 1484
7834 IC-7362-5-2-1P-BP x P-505 65 125 18.8 1341
7835 IC-7362-5-2-1P-BP x P-1081-1 63 127 12.1 1321
7836 IC-7362-5-2-1P-BP x JM-583 68 128 12.2 1414
7837 [C-7362-5-2-1P-BP x P-436 55 115 12.9 1324
7838 IC-7362-5-2-1P-BP x P-127 58 118 12.9 1249
7839 I1C-7362-5-2-1P-BP x ICCC-1 55 116 15.4 2145
7840 IC-7362-5-2-1P-BP x Annigeri 57 120 16.7 1872
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Contd....Table 1.19,

>
o° sl [=]
O Do o] o

o 22 2 0% 03

5§ Parentage 8N g by 9
=z z ) >
3 0& o 23 7§
z o 4 " oo O [T Y]

. a S, - 0 Q

g A

=

7841 IC-73241-3-1-1P-LB-BP x BDN-9-3 47 113 14.3 1699
7842 IC-73241-3-1-1P-LB-BP x Phule G-3 47 114 17.4 1513
7843 IC-73241-3-1-1P-LB-BP x K-850 54 114 17.8 1610
7844 IC-73241-3-1-1P-LB-BP x JG-74 50 113 13.8 1802
7845 1C-73241-3-1-1P-LB-BP x Chafa 47 115 14.3 2051
7846 1C-73241-3-1-1P-1B-BP x CPS-1 54 115 15.7 1122
7847 IC-73241-3-1-1P-LB-BP x NEC-240 57 123 13.5 1349
7848 IC-73241-3-1-1P-LB-BP x N-59 51 118 14.4 1403
7849 IC-73241-3-1-1P-LB-BP x P-99 53 117 11.4 1033
7850 1C-73241-3-1-1P-1LB-BP x GW-5/7 49 114 24,3 1528
7851 I1C-73241-3-1-1P-LB-BP x SL-972-A 50 115 12.5 1477
7852 IC-73241-3-1-1P-LB-BP x T-103 51 114 13.9 1483
7853 I1C-73241-3-1-1P-1B-BP x P-180-1 53 116 13.2 1309
7854 IC-73241-3-1-1P-LB-BP x P-505 51 124 12.7 1296
7855 IC-73241-3-1-1P-LB-BP x P-1081-1 53 120 13.5 1812
7856 IC-73241-3-1-1P-LB-BP x JM-583 58 125 12,2 1267
7857 IC-73241-3-1-1P-LB-BP x P-436 50 115 13.1 1632
7858 1C-73241-3-1-1P-LB-BP x P-127 49 118 13.0 1411
7859 IC-73241-3-1-1P-LB-BP x ICCC-1 49 117 15.5 1557
7860 I1C-73241-3-1-1P-LB-BP x Annigeri 46 110 17.9 1841
7861 IC-7389-20-3-B-BP x BDN-9-3 S1 112 15.2 1541
7862 IC-7389-20-3-B-BP x Phule G-3 48 111 19.8 1666
7863 IC-7389-20-3-B-BP x K-850 55 115 23.5 2013
7864 IC-7389-20-3-B-BP x JG-74 S0 114 18.6 1421
7865 1C-7389-20-3-B-BP x Chafa 47 109 16.3 1445
7866 I1C-7389-20-3-B-BP x CPS-1 53 118 16.1 1316
7867 IC-7389-20-3-B-BP x NEC-240 62 123 15.5 1838
7868 IC-7389-20-3-B-BP x N-59 53 115 23.3 1788
7869 IC-7389-20-3-B-BP x P-99 52 112 18.2 1313
7870 1C-7389-20-3-B-BP x GW-5/7 49 109 20.0 2004
7871 1C-7389-20-3-B-BP x SL-972-A 52 115 15.2 1285
7872 1C-7389-20-3-B-BP x T-103 51 114 16.2 1572
7873 I1C-7389-20-3-B-BP x P-180-1 50 114 16.0 1803
7874 I1C-7389-20-3-B-BP x P-505 58 120 14.6 1425
7875 IC-7389-20-3-B-BP x P-1081-1 57 116 15.1 1587
7876 I1C-7389-20-3-B-BP x JM-583 61 122 14.2 1672
7877 1C-7389-20-3-B-BP x P-436 49 111 15.1 1393
7878 I1C-7389-20-3-B-BP x P-127 54 113 17.2 1609
7879 IC-7389-20-3-B-BP x ICCC-1 S1 114 19.4 2379
7880 IC-7389-20-3-B-BP x Annigeri 49 111 18.0 1598
7881 I1C-73167-5-3-B-BP x BDN-9-3 S0 114 12.8 1344
7882 IC-73167-5-3-B-BP x Phule G-3 46 115 15.4 1332
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Contd....Table 1.19.

No/Ni

Parentage

7883  IC-73167-5-3-B-BP  V-°iq
7884 1C-73167-5-3-B-BP x JG-74
7885 IC-73167-5-3-B-BP x Chufa
7886  1C-73167-5-3-B-BP x 'PS-1
7887 IC-73167-5-3-B- P x NEC-240
7888 1C-73167-5-3-B-BP x N-50
7889 1C-73167-5-3-B-BP x I-99
7890 TC-73167-5-3-B-BP x (W-5/7
7891 1C-73167-5-3-B-RP x SL-070-A
7892 1C-73167-5-3-B-BP x T-103
7893 1C-73167-5-3-K-BP x I"-180-1
7894 1C-73167-5-3-B-BP x P-505
7895 IC-73167-5-3-B-BP x P-1081-1
7896 1C-73167-5-3-B-BP x .IM-583
7807 1C-73167-5-3-B-BP x P-436
7898 J0-73167-5-3-B-BF x P-127
7899 TC-73167-5-3-B-BP x TCUC-1
78100 I1C-73167-5-3-B-BP x Annigeri

BDN-9-3
Phule G-3
K-850
Jo-74
Chafa
Cps-1
NEC-240
N-59
P-09
GW-5/7
SL-972-A
T-103
pP-180-1
P-505
P-1081-1
JIM-583
P-436
p-127
Iece-1
Annigeri
1C-7343-14-3-B-BP

Mean
CD(.05)

A%

)
5 & 2
Vol o - —_ o~ ~
ok B W& 3
0 Q - o
£ o 4] P
K - i) ~
FEon o T2
3 o 7 ®
o =
60 114 17.8 1940
51 110 14,2 1319
49 115 13.3 1800
56 119 19.3 1542
Ad 27 11.6 912
54 114 11.1 1362
55 113 13.0 1313
49 116 20,3 17353
57 116 13.4 1474
52 109 12.3 1077
58 116 13.4 1385
64 123 12.7 1425
60 120 10.3 1143
LS 125 13.3 1126
55 110 13.2 A5
56 115 13.9 1294
53 115 14.7 1285
54 115 14.5 1851
7 111 12.6 1669
44 113 18.2 1390
61 116 22.3 1517
47 106 15.7 1330
48 111 13.2 1007
56 114 14,8 1202
74 128 11.8 1029
52 119 14,1 1278
60 114 12.9 1197
48 110 29.2 1683
54 116 10.7 1628
52 107 12.53 1677
56 114 13.3 1620
80 129 10.2 1174
62 122 11.6 1817
74 128 11.6 1456
51 109 12.9 1015
58 116 12.7 1762
52 114 i17.7 1590
52 114 IR.6 1806
66 128 11.2 1753
35 117 15.0 1499
3.8 5.2 3,27 780.7
4.4 2.8 13.¢6 32.6
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Table 1.20. Mean squares from the analysis of variance and estimates
of general § specific combining ability variances in the
F» 20 x 5 line x tester trial Hyderabad, 1980-81.

Days to Days Weight of

Source d.f. 50% to 100 seeds Se:d/{ield
flowering maturity (g) £

Mean Sguares

* % * % * K *k
Replications 2 98.12 285.9 37.71 4037130

* * * X * %
Crosses 99 90.39 62.6 22.15 285498

* ok * * * %k *
Testers 19 317.34 214.9 66.06 481021

* % * % L 23
Lines 4 420.75 293.9 108.06 384158

* *
Line x Tester 76 16.27 ¥ 12.3 6.65 231424
Error 198 5.99 10.5 4.69 244192
Variances:

* %k * * %k *
GCA 9.41 6.5 2.18 5364

&k * !

SCA 3.42 0.6 0.65 -ve
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Table 1.21. Estimates of general combining ability effects of
parents and their standard errors from F, 20 x 5

Line x Tester Trial at Hyderabad, 1980-81.

Days to
50%
flowering
Lines
¥ Kk
1C-7343-14-3-B-BP 2.18,,
1C-7362-5-2-1P-RP 2.38,
1C-73241-3-1-1P-LB-BP -3.52,
1C-7389-20-3-B-BP -2.05,
1C-73167-5-3-B-BP 1.01
SE(gi) 0.45
Testers
* %k
BDN-9-3 4.30,,
Phule G-3 6.77,,
K-850 3.03,,
JG-74 4.50,,
Chafa 5.90
CPS-1 0.43,,
NEC-240 8.43
N-59 0.56
P-99 1.76,,
GW-5/7 4,70
SL-972-A 0.64,,
T-103 2.97,
P-180-1 2,10,
P-505 6.10,,
P-1081-1 4.10,,
JM-583 9.36,
P-436 1.90
p-127 1.30,
ICCC-1 2,04,
Annigeri 3.44
SE(g;) 0.89

D

maturity

1

2
-0
-2
-1

0

ays
to

* %
83,4
.63
5244
.79
.14

.59

Weight of
100 seeds

(g)

-0.
-0,
-0

2.
-0.

-0.
-2.
-1.
-1
-0.

.55
.82

75
35

.34,

36,

.40

* %

55

.03
.34
.08
.12
.85
.69
.49
.19

* &k

74,
63,
74

*

.64

86

17,
.64

.79

Seed yield
kg/ha

-14.70

22.75
-72.95
125,85
-60.96

90.22

64.20
-86.53
288.54

9.67
106.34
-186.80
-210.93
12.80

-327.46
194.07

-106.80
188.47
-72.73

-165.26
-24.86
-44.20

-119.33

-103.46
312.80
271.47

180.44
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Table 1.22. Characteristics of entries in Fp 15 x 5 line x tester
trial at Gwalior, 1980-81,
Days to Days Plant Weight of .
Entry  50% to height 100 seeds S”‘gk"‘/;;‘)i
flowering maturity (cm) (g) g

781 79.7 129 41.3 15.7 424
782 70.3 134 53.0 17.3 785
783 83.7 136 52.7 18.1 757
784 77.3 131 41.0 15.1 436
785 81.0 130 39.0 13.9 401
787 89.7 130 46.7 14.0 488
788 84.0 133 48.0 16.1 587
7810 85.0 135 51.7 19.7 678
7811 84.3 131 44.7 13.3 412
7814 99.3 141 45.0 14.2 519
7816 93.3 137 48.7 13.6 642
7817 82.7 134 46.7 13.9 753
7818 90.3 133 46.0 15.9 643
7819 80.7 134 45.7 16.4 539
7820 84.3 136 41,7 16.7 714
7821 86.0 135 48,7 15.8 686
7822 69.3 134 47.7 18.4 674
7823 83.7 132 46.0 19.2 563
7824 75.3 131 43.0 14.9 539
7825 83.0 131 41.3 14.2 559
7827 76.7 135 45.0 14.5 460
7828 74.3 131 47,7 15.2 682
7830 73.7 132 51.3 24.7 662
7831 76.0 132 42.0 13.7 511
7834 85.7 132 47.3 15.0 599
7836 96.0 139 49.7 13.7 587
7837 87.7 137 44.0 14.0 618
7838 87.7 134 45.0 15.0 634
7839 87.3 136 48.7 20.4 595
7840 84.0 131 48.7 17.3 626
7841 76.0 135 43.3 16.6 551
7842 73.3 132 40.3 19.1 654
7843 78.7 136 50.7 20.9 829
7844 75.7 132 44.0 16.2 575
7845 69.0 128 48.3 14.4 789
7847 90.3 139 47.0 13.8 515
7848 82.7 134 46.3 16.1 622
7850 75.6 131 55.0 20.9 571
7851 83.0 133 47.7 13.9 591
7854 80.3 134 44.0 15.8 484
7856 83.0 136 47.0 14.7 686
7857 79.7 136 43.0 15.2 583
7858 77.7 135 47.3 16.0 983
7859 78.7 137 49.0 17.9 785
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Contd....Table 1.22.

Days to Days Plant Weight of .
Entry gO% to height ]OOgseeds Seed yield

flowering maturity (cm) (g) (kg/ha)
7860 76.3 135 44,3 17.5 599
7861 75.3 137 48.3 17.2 666
7862 71.7 128 48.3 18.3 678
7863 87.0 136 52.7 24,1 637
7864 75.3 134 53.7 21.0 690
7865 72.7 134 46,0 14.6 647
7867 78.0 129 44,7 16.9 380
7868 80.3 136 44 .3 18.3 630
7870 74,3 133 52.0 26.4 654
7871 69.0 132 47.3 18.0 579
7874 7q.7 133 19.3 18.2 745
7876 T9.3 151 56.53 18.5 638
7877 07 125 43.0 16.9 505
7878 74.3 131 a4.7 16.2 769
7879 74,7 1351 51.7 20.4 726
7880 69.3 132 42.3 20.1 650
7881 70.3 129 40.0 13.3 523
7882 68.0 125 44.0 15.2 595
7883 78.0 134 48.3 19.0 789
7884 74.3 131 44.3 14.3 614
7885 69.3 132 43,7 13.7 638
7887 89.3 134 48,7 12.7 591
7888 72.7 129 43.3 14.5 599
7890 72,7 136 57.7 21.7 845
7891 79.0 134 49.0 12.9 6606
7894 82.7 152 12.7 13.3 666
7896 88.7 137 A48.0 12.1 706
7897 72.7 134 16.0 14.0 749
7898 74,7 134 48.3 13.8 991
7899 72.0 131 a7.7 15.3 781
78100 74 .3 135 15.7 15.7 686
BDN-9-3 71.0 134 49.0 14.9 908
Phule G-3 71.3 135 14 .0 18.5 761
K-850 94.0 140 49.3 26.2 714
JG-74 76.3 131 47.7 16.2 626
Chafa 71.7 131 50,7 13.1 746
NEC-240 103.0 140 51.0 11.8 642
N-59 76.7 133 7.7 16.7 598
GW-5/7 72.7 129 48.7 28.8 464
SL-972-A 82.0 131 17.3 13.7 424
P-505 98.0 138 13.3 11.5 635
JM-583 96.7 136 19.0 11.8 674
P-436 75.0 129 1.3 14.1 018
P-127 80.0 132 45,3 14.3 726
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Days t
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Days Plant

Weight of

Entry 50% to height 100 seeds Se?: ;i:;d
flowering maturity (cm) (®) g
ICCC-1 79.7 137 47.7 18.1 730
Annigeri 73.0 132 47.0 18.5 741
Mean 79.6 133 46.9 16.5 641
CD(.05) 12.04 6.89 7.90 2.31 252.31
CV% 9.5 3.2 10.5 8.8 24.6
Table 1.23. Mean squares from the analysis of variance and estimates
of general and specific combining ability variances in
the F15x 5 Line x Tester Trial at Gwalior, 1980-81,
Days to Days Plant Weight of .
Source d.f. 50% to height 100 seeds See: 7;:1d
flowering maturity (cm) () 8
* Kk * *h *&
Replications 2 173.56 34,54 124,97 2,01 63184.10
* % *k * & *
Crosses 74 143.09 24.77 43,11 25,46 42758.00
* % * *& 'k
Testers 14 303.59 27.70 105.16  88.22 89604.20
* %k *k * ¥
Lines 4 658.58 31.87 32.36 114,24 90249, 30
*
Line x Tester 56 66.14 23.53 28.36 3.42 27564 .20
Error 148 60.97 20.20 22,15 2.11 26565.80
* % * * & * %k
GCA 13.83 0.21 1,35 3.26 2075.75
*
SCA 1.72 1.11 2,07 0.44 362,81




Table 1.24.

4

Line x Tester Trial at Gwalior, 1980-81.

Estimates of general combining ability effects from F, 15 x 5

Days to Days Plant  Weight of -
50 to  heicht 100 seeds Seed yield

flowering maturity  (cm) (g) kg/ha

Lines
* % LA g

1C-7343-14-3-B-BP 5.15 0,45 -0,49 -0.88 -50.60
IC-7362-5-2-1P-BP 2,52 0,30 -0.40 -0.08 -36.17
IC-73241-3-1-1P-1R-BP  -0.46, 0,99 -0.31 0.12,, 22.80
1(-7389-20-3-B-BP -3.79, -1.04 1.51 2.54, 3.80
IC-73167-5-3-B-BP -3.32 -0.70 -0.51 -1.70 60.16
SE(gi) 1.65 0.95 0.99 0.31 34.36
Testers
BDN-9-3 -1.76 -0.19 -2.47 -0.77, -65.75
Phule G-3 -5.70 -2.32 -0.13 1.17,, 41.32
K-850 2.97 1.54 3.27 3.80 91.72
JG-74 -3.6% -1.32 -1.60 -0.15,, ~65.02
Chafu -4.23 -2.19 -3.13 -2.30,, -29.15,
NEC-240 5.57 0,48 -0.40 -2.09 -149.15
N-59 -0.43 -0,59 -0.87,, -0.43,, -11.88
GW-5/7 -2.96 0.28 6.73 6.22,, 46.12
SL-972-A -0,96, -0,72 -0.67 -2.12, -84.02
P-505 6.30,, 1.28  -1.13  -1.18,, -33.22
JM-583 8.84 2.88 3.13 -1.98, 16.05
P-436 -0.56 0.1 22,27 -1.69, 5.98,,
p-127 1.70 6.14 -0.53 -1.08, 168.32
ICCC-1 -0.56 0,61 1.73 1.61 49.38
Annigeri -1.56 0.01 -1.67 0.99 19,32
SE(g;) 2.85 1.64 1.72 0.53 59.52
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Table 1.25. Pedigrees of three-way crosses in
non-replicated plots at Hyderabad
1980-81.

ICL

Number Pedigree

78374 Annigeri x (P-436 x H-223)

78375 HMS-10 x (P-436 x H-223)

78376 ICCC-1 x (P-436 x H-223)

78378 Phule G-3 x (Annigeri x Pant G-114)
78379 ICCC-4 x (Annigeri x Pant G-114)
78381 HMS-1 x (JG-62 x Annigeri)

78382 P-127 x (JG-62 x Annigeri)

78383 P-436 x (JG-62 x Annigeri)

78384 K-850 x (Caina x H-208)

78389 P-127 x (ICCC-1 x K-468)

78304 73129-16-2-B-BP x (P-5482 x T-3)
78395 Col-1 x (P-5482 x T-3)

78396 BDN-9-3 x (P-5482 x T-3)

78400 Pant G-114 x (JG-62 x P- 345-1)
78402 Pant G-120 x (JG-221 x H-355)
78403 7343-14-3-B-BP x (JG-221 x H-355)
78404 Chafa x (JG-221 x H-355)

78405 ICCC-1 x (CPS-1 x ICCC-3)

78406 73241-3-1-1P-B-BP x (CPS-1 x ICCC-3)
78408 ANM-723 x (P-436 x ICCC-4)

78409 V-138 x (P-436 x ICCC-4)

78410 73114-16-2-LB-B-BP x (P-463 x ICCC-4)
78411 1CCC-4 x (ICCC-1 x ICCC-2)

78413 T-54-A x (ICCC-1 x ICCC-2)

78414 P-2520 x (JG-221 x F-404)

78416 B-110 x (JG-221 x F-404)

78419 ICCC-4 x (SL-972-A x Caina)

78420 P-324 x (SL-972-A x Caina)

78422 GL-645 x (JG-62 x Annigeri)

78425 7362-5-2-B-BP x (P-5482 x T-3)
78426 JM-466 x (Caina x PRR-1)

Fq CENERATION

All the Fq populations were sown in replicated yield trials
at Hyderabad, Gwalior and Hissar. In addition, Trial 1 was
gown at 12 other locations in India, as part of the AICPIP,
and at 11 locations in other countries. Trial 1 was a RCB
with 4 reps, Trials 2 to 4 were 6 x 6 triple lattices and
Trial 5 was a 7 x 7 quadruple lattice. The plot sizes were
4 rows, 4m long and 30 cms avart, Days to 50% flowering
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and to maturity, and weights of 100 seed were recorded in all
trials and net plots of 2 rows x 3,5m were bulk harvested to
estimate seed vield, at Hyderabad and Gwalior, Plant heights
were recorded at Gwalior and a rating for appearance carried out
at Hyderabad. The trials at Hisgar were heavily damaged by
Botrytig which was aggravated by unusuallv wet conditions and
yield and seed size data were not recorded. Details of Trial

1 (F3~MLT) are given elsewhere,

The entries in Trials 2 to 5 are listed with their
parentages in Tables 1.26 to 1.29, Trials 2 to 4 each
included 30 F, nonulations, (-130, Annigeri, K-850 and
P-324 and two local checks. Trial 5 included 42 F
pooulations and ICCC-4, in addition to the other cgecks.

Time to flowering and maturity were longest at Hissar
and shortest at Hvderabad with Gwalior intermediate (Table
1.30). Seed vields were considerablv higher at Hyderabad
than at Cwalior but seed sizes were similar. At Hvderabad,
Annigeri was the highest yielder in two trials and in the
top six in the others (Tables 1.31 to 1.34). None of the
F3 populations was significantly higher yielding than
Annigeri at Hvderabad nor the local checks (Gwalior-2
and strain-76) at Gwalior.

There were consistent vositive associations between
days to flowering and to maturity (Tables 1.35 to 1.38)
and early flowering types tended to be larger seeded. At
Hvderabad, the visual rating was positively correlated
with days to flowering and maturity and all tended to be
negatively correlated with seed vield, indicating the
imoortance of early maturitv for high seed vield in
peninsular India. Seed vield was also positively correlated
with seed size at Hvderabad but this may have resulted from’
the negative association between seed size and earliness.
At Cwalior, later maturing entries tended to be taller but
there were no consistent correlations between seed vield
and other nlant characters,

Seventv F3 nopulations (Table 1.3?) including high,
intermediate and pnoor vielding tvoes for comparison, will
be sown as Fy space planted bulks at Hyderabad in 1981-82
for single plant selection,

F; GFNFRATION

At Hyderabad, comprised 80 space planted bulks of crosses
from Fq trials in 1979/80. Most of these had appeared
among the too yielders, but intermediate and poor vielding
bulks were also included for comparison. The nlots were a
maximum of 50 rows 4m long but in some cases were reduced



52

Table 1.26. Pedigrees of entries in Fz-MLT-2 in 1980-81.

IC number Pedigree

770092-BH F-496 x G-130

771104 -BP JG-62 x H-33S

770269-B BH-203 x K-850

770304-BG IC-7347-6-4-B-BH x P-1209-1
770427-B B-110 x T-3

770472-B GL-629 x H-208

770765-B Pant G-114 x IC-76861-F1
770766-B IC-73167-13-3-B-BH x IC-~-76862-F1
770767-B P-5482 x IC-76864-F1
770770-BG H-355 x IC-76885-F1

770775-BP P-436 x IC-76906-F1

770777-B ICCC-3 x IC-76914-F1

770876 -B ICCC-1 x IC-76899-F1

770877 -BP IC~-73144-6-1-2P-BP x IC-76912-F1
771083-BP P-436 x G-130

771086-BP ICCC-5 x P-1863

771087 -B I1C-"3167-13-3-B-BH x P-36
771090~B ICCC-3 x P-1353

771093-BG No.»01 x P-1353

771097-B IC-"385-17-2-B-BH x P-36
771099~-B H-208 x P-1353

771102-BH F-404 x H-35S

771107-BH P-993 x P-36

771111-B P-992 x G-130

771113-B P-992 x NEC-1639

771117-B IC-7347-6-4-B-BH x GL-629
771121-B IC-751245-F2-2 x IC-75877-F2-1
771123-BG IC-75661-F2-2 x IC-75926~F2-1
771125-B IC-75667-F2-2 x IC-75858-F2-1
771130-BH IC-75736-F2-1 x IC-75859-F2-1
G-130

Annigeri

K-850

P-324

Local check-1
Local check-2
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Table 1.27. Pedigrees of entries in Fz;-MLT-3, 1980-81.

IC pnumber Pedigree

770430-BG H-355 x F-496

770431-BP F-378 x SL-972-A

770435-B F-378 x P-436

770436-BH F-404 x JG-39

770437-B F-378 x P-992

770440-BH H-355 x 1-3

770444 -BH F-187 x ICC-2345

770447-BG NEC-550 x ICC-6371

770449-B P-1871 x ICC-6527

770450-B P-992 x ICC-6626

770452-BH P-4249 x ICC-9037

770475-BG Rabat x P-538

7704 76-BP IC-73144-6-1-2P-BP x P-2591
770477-BP F-378 x P-9800

770480-B L-534 x USA-613

770485-B NEC-2296 x ICC-648]

770488-B ICC-8209 x C-104

770781-B JG-221 x IC-76953-F1

770782-B ICCC-2 x IC-76936-F1

770783-B BG-203 x IC-76848-F1

770784 -B Pant G-115 x IC-76852-F1
770785-B IC-73213-9-3-B-BP x IC-76861-Fl1
770787-B ICCC-2 x IC-76863-F1

770788 -BP K-468 x IC-76864-F1

770881-B ICCC-5 x IC-76949-F1
770891-BP K-850 x IC-76998-F1

771133-B IC-75782-F2-1 x IC-75899-F2-3
771136-B IC-75877-F2-2 x IC-75736-F2-6
771143-B I1C-75759-F2-3 x IC-751570-F2-1
771146-B 1C-75787-F2-3 x IC-751040-F2-1
G-130

Annigeri

K-850

P-324

Local check-1
Local check-2
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Pedigrees of entries in F3-MLT-4, 1980-81.

IC number Pedigree

770126-BH F-378 x BG-203
770127~-BH F-378 x Pant G-114
770130-BH F-378 x ICCC-3
770134-BP USA-613 x ICCC-2
770135-BH USA-613 x ICCC-3
770136-BH H-355 x BG-203
770140-B H-355 x ICCC-3
770142-B JG-39 x Pant G-114
770147-B JGC-1 x Pant G-114
770148-B JGC-1 x ICCC-1
770150-B JGC-1 x ICCC-3
770152-BH P-1198-1 x Pant G-114
770153-BP P-1198-1 x ICCC-1
770155-BP pP-1198-1 x ICCC-3
770159-B P-790 x ICCC-2
770168-BP P-840 x ICCC-1

770454 -BP H-208 x P-4301
770457-B C-214 x P-4301
770459-BH ICC-2204 x V-165
770462-B ICC-3209 x NEC-240
770466-B H-208 x ICC-10490
770467-BH G-130 x ICC-10495
770488-B ICC-8209 x C-104
770789-B ICCC-5 x IC-76870-F1
770793-BG P-1209-1 x IC-76900-F1
770795-BP P-43¢ x IC-76913-F1
770893-B P-1209-1 x IC-76869-F1
770898-B F-378 x IC-76979-F1
771119-BG ICC-4840 x NEC-2296
771150-B IC-75862-F2-1 x IC-75979-F2-3
771154-B IC-75952-F2-2 x IC-75504-F2-2
G-130

Annigeri

K-850

P-324

Local check-1
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Pedigrees of entries in F3-MLT-5, 1980-81.

IC number Pedigree

770001-BP PRR-1 x Anniseri

770004-B PRR-1 x ICCC-1

770006-BH PRR-1 x H-208

770008-B PRR-1 x P-992

770009-B PRR-1 x P-5462

770010-B PRR-1 x NEC-802

770016-BP Annigeri x (PS-1

770017 -BP Annigeri x Caina
770018-BP Annigeri x ICCC-1
770019-B Annigeri x K-850

770020-B Annigeri x H-208
770021-BP Annigeri x F-496

770024 -BH Annigeri x NEC-802
770026~BH Annigeri x E-100

770027-B Annigeri x ICCC-2
770028-BP Annigeri x IC-73213-9-3-B-BP
770029-B Annigeri x G-130
770043-BP Caina x ICCC-1

770044 -BH Caina x K-850

770056-B ICCC-1 x H-208

770057-8B ICCC-1 x F-496

770058-B ICCC-1 x P-992

770060-B ICCC-1 x NEC-802

770063-B ICCC-1 x ICCC-2

770074-B K-850 x I(C-73213-9-3-B-BP
770076-BP H-208 x F-496

770079-B H-208 x NEC-802
770082-BH H-208 x ICCC-2

770083-B H-208 x I(C-73213-9-3-B-BP
770085-R F-496 x P-992

770089-BH F-496 x E-100

770090-BH F-496 x ICCC-2

770091-B F-496 x TC-73213-9-3-B-BP
770092-B F-496 x G-130

770097-BP P-992 x ICCC-2

770102-B P-5462 x E-100

770106-B NEC-802 x NEC-989
770108+«B NEC-802 x ICCC-2

770114-B NEC-989 x G-130

770117-BH E-100 x G-130

770118-BH ICCC-2 x IC-73213-9-3-B-BP
770119-BH ICCC-2 x G-130

G-130

Annigeri

K-850

P-324

ICCC-4

Local check-1
Local check-2
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Table 1.30. Mean values of characteristics recorded in Fz multilocational
trials 2 to 5 at Hyderabad, Gwalior and Hissar 1980-81,

Trial

2 Hyderabad
Gwalior
Hissar

3 Hyderabad
Gwalior
Hissar

4 Hyderabad
Gwalior
Hissar

S Hyderabad
CGwalior

Hissar

Days to
50%
flowering

59.6
66.3
86.0

61.4
67.7
88.0

59,7
94.4
%8.6

56.6
64.9
76.5

Days

to

maturity

120
136
157

121
140
159

119
145
159

119
137
158

fg;gzzeg: Seed yield
) (kg/ha)
16.1 1418
15.2 942
14,7 1266
15.4 837
14.9 1319
14.3 937
16.3 1720
16.2 864
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Table 1.35. Correlations among characters in F;-MLT-2 (upper diagonal)
and Fz-MLT-3 (lower diagonal) - ICRISAT Center, 1980-81.

Dayvs to Days Seed Weight of
50% to yield 100 seeds /Ppearance
flowering  maturity (kg/ha) (g) score
0. T e *x
Days to 50% flowering - 0.23 -0.43 -0.29 0.64
. * ¥
Days to maturity 0.65 - -0.01 -0.04 0.12
* ¥
Seed yield (kg/ha)  -.49 043" - 0.30°  -0.60"
Weight of 100 seeds(g)-0.35 0048 0.2 - -0.26
* k] *
Appearance score 0.56 0.62 ) -0.65 ’ -0.19 -

1 .
On a scale of 1 to 6 where 1 indicates best and & poorest.

Table 1.36. Correlations among characters in Fz-MLT-4 (upper diagonal)
and F3-MLT-S (lower diagonal) - ICRISAT Center, 1980-81.

NDays to Days Seed Weight of

505 to  yield 100 seeds PPEaTance
flowering maturity (kg/ha) (g)
* % * * %
Days to 50% flowering - 0.75 -0.28 -0.38 0.57
Days to maturity 0.58 - 0.04 -0.08 0.18
* %k * % * & * %
Seed yield (kg/ha) -0.52 -0.45 - 0.49 -0.60
* %k * *
Weight of 100 seeds(g) -0.40 -0.34 0.29 - -0.42

* * *
Appearance Score 0.69 0.72 -0.66 -0.36 -
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Table 1.37. Correlations among characters in F;~MLT-2 (upper diagonal)
and F3-MLT-3 (lower) at Gwalior, 1980-81.

Days to Days Plant Seed Weight of

50% to height yield 100 seeds
flowering maturity (cm) (kg/ha) (2)
Days to 50% flowering - 0.73"" 0.18 -0.27 -0.13
Days to Maturity 0.65 - 0.40" -0.24 -0.08
Plant height (cm) 0.46"" 0.6 - 0.26 -0.05
Seed yield(kg/ha) -0.12 -0.27 -0.16 - -0.24
Weight of 100 seeds(g) -0.12 0.17 -0.01 -0.43** -

Table 1.38. Correlations among characters in F;-MLT-4 (upper diagonal)
and F3-MLT-5 (lower) at Gwalior in 1980-81.

Days to Days Plant Seed Weight of
50% to height yield 100 seeds
flowering maturity (cm) (kg/ha) (g)
* K *
Days to 50% flowering - 0.62 0.20 -0.15 -0.35
R .
Days to maturity 0.68 ' - 0.32 0.07 -0.06
* * *
Plant height(cm) 0.37 0.50 - 0.20 -0.04
Seed yield (kg/ha) -0.27 -0.25 -0.08 - -0.18

*
Weight of 100 seeds (g) -0.43* -0.15 -0.18 -0.16 -
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Table 1.39. Populationsselected from Fz-MLT-2 to §

to be grown as F4 space planted bulks
at Hyvderabad during 1981-82.

Cross Reasons for Selectiona
no. Hyderabad Gwalior
T70104-RD iy HY
T70304-BP HY

T71090-RP HY

771097-BP HY

770269-BP HY

770766-RBI HY
770770-BP HY
770777-BP HY
771083-BP HY
771000-BP HY
771121-BP HY
77087 7-BP 1Y

770876-BP TY

770775-BP 184
771113-BP PY IY
770450-BP PY

770891-BP HY HY
770449-BP HY HY
770788-BP HY

770781-BP HY

770485-BP Iy

770431-BP ny

770475-BP HY

770437-BD HY
770435-BP HY
770488-BP HY
770784-BP HY
770782-BP Y HY
771143-BP IY

T71133-BP 1Y
770152-BP HY Y
7701 68-BP HY HY
77014 7-BP HY

770148-BP HY

770795-BP HY

770150-BP HY

770793-BP HY

770126-BP HY
770127-BP HY
770136-BP Yy
770466-BP HY
770467-BP HY
770789-BP HY

770898~BP IY HY
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Contd....Table 1.39.

Cross Reasons for Selection?

no. Hyderabad Gwalior

770153-BP
770130-BP IY
770142-BP IY
770159-BP
770019-BP
770027-BP
770060-BP
770029-BP
770017 -BP
770018-BP
770024 -BP
770026-BP
770028 -BP
770044 -BP
770118 -BP
770020-BP
770021 -BP
770058 -BP
770079 -BP
770114 -BP
770118 -BP
770057 -BP 1Y

770004 -BP IY

7707 06-BP I
770001 -BP Diverse parents
770016 -BP High yielding parents

22332233332 %

EEEEE -

~<

HY, IY and PY indicate high, intermediate and poor
yield, respectively.



due to insufficient seed. Early in the season marked symp toms
of iron chlorosis were observed and the numbers of plants show-
ing svrptoms were recorded and rogued. Large numbers with
distinct symptoms occurred particularly in crosses involving
NEC-426, No-22, P-6099, H-208 and P-127.

Visual scores were assigned for appearance and maturity
and single plant seclections were made when the earliest
plants were maturing. Many of the populations were classi-
fied as late or very late and few plants were selected in
these. There appeared to be little corvelation between
performance in 1979/80 and appearance, maturity or numbers
of single plants selected this vear (Table 1.40). Selected
single plants (over 3000) will be sown as Fg progeny rows
at Hyderabad in 1981/82.

PROGENY ROWS

The numbers of Fy and more advanced progenies sown at Hyderabad
and Hissar are shown in Table 1.41. Where seed was available
two sowings were done, in separate fields, At Hyderabad, the
second sowing of Fy and Fg progenies was in an insecticide-free
area. Progenies of late and medium maturity plants selected at
Hyderabad were also grown at Hissar and those of earlv maturity
plants selected at Hissar were grown also in Hyderabad. F5 to
Fy progenies of single plants selected in the wilt sick plot

in 1979/80 were also grown.

Table 1.41. Numbers of progeny rows grown at Hyderabad and Hissar

1981/82.
Hyderabad Hissar Total
I 1T I IT
F5 1765 1249 279 240 3533
F6 428 Y4 437 408 1367
F7 202 57 183 160 602
F8 325 50 210 67 652
Total 2720 1450 1109 875 6154

The plot sizes were 2 rows, 60 cm apart and 4 and 3 m long
at Hyderabad and Hissar,respectively and the two checks, G-130
and Annigeri were sown after every twenty progenies. Records
taken at Hyderabad included visual scores for maturity and
appearance and, in the second sowing of the F7 and Fg progenies,
for iron chlorosis. The latter were also rated for pod borer
damage by the entomologists. Single plants were selected in
segregating rows. Uniform rows ratec 3 or better for appearance



Table 1.40. The names, pedigrees and characteristics of Py spaced planted

bulks, 1980-81,

I¢ Pedi T 193'/8'0' ... Visual No. of

edigree ria . . sua 0. 0
Number site Yield Maturity 3.p.S.
76164 IM-466 x JG-221 Pa-1 I E/M 101
76178 SL-972-A x Caina PA-1 H E/M 49
76185  NEC-1196 x JG-221 PA-1 H E/L 65
76203  T-103 x P-619-1 PA-1 H E 83
76207 P-45 x JG-71 PA-1 H E/M 60
76218 P-45 x P-9668 PA-1 H E/L 83
76232 P-6099 x JG-71 PA-1 H ML 38
76233 P-6099 x NEC-426 PA-1 p ML 15
76239 P-6099 x P-1208 PA-1 H L 17
76250  P-1387 x NEC-136 PA-2 P VL -
76292 G-543 x 7369-5-5-B PA-2 H E/M 61
76302  No-22 x 7369-5-5-B PA-2 H ML 30
76311 NEC-970 x 7341-8-1-B PA-2 H M/L 16
76315 P-6 x 7369-5-5-B PA-2 H E/M 76
76438 JG-62 x 7330-10-4-B PA-2 H L 12
76445  JG-62 x 7367-15-2-B PA-2 H M/L 60
76459  NEC-426 x 7332-7-2-B PA-2 H L 5
76463  NEC-426 x 7347-6-4-B PA-2 I ML 32
76550  NEC-123 x NEC-847 PA-3 H VL 6
76600 NEC-249 x GL-630 PA-3 P E/L 15
76639 F-378 x NEC-802 PA-3 H L 12
76657 JG-62 x H-355 PA-3 H ML 28
76686  H-208 x BDN-9-3 PA-3 H E/L 45
76693  C-214 x JG-74 PA-3 H E/ML 32
76694 C-214 x JG-897 PA-3 H M/L 15
76698 K-468 x P-1208 PA-3 I E/L 14
76706 K-468 x BDN-9-3 PA-3 H E/L 3 56
76713 G-130 x JG-74 PA-4 H M/L 55
76723 F-378 x JG-897 PA-4 I L 5 9
76775  NEC-249 x P-271 PA-4 p E/M 45
76789  P-6099 x P-9668 PA-4 H ML 78
76792 P-1181-A x 73114-15-3-B PA-4 H M/L 51
76800 P-1181-A x NEC-970 PA-4 H M/L 31
76840  NEC-249 x NEC-197 PA-4 H ML 45
761051 H-208 x (Giza x CPI-36071) PA-4 H L 10
761069  P-2215-1 x (JG-71 x P-1613) PA-4 H L 21
761103  7358-7-2-B x (P-1363 x

P-458) PA-5 H ML 64

761159  Chafa x (NEC-249 x Giza) PA-5 H E/M 50
761175 Chafa x (P-1222 x P-1231) PA-S H E 100
761184  JM-466 x (P-30 x Giza) PA-S H L 37
761191  NEC-495 x (P-200 x P-1100) PA-S H M 93
761193  NEC-556 x (PRR-1 x P-1100) PA-§ I E/M 101
761203 T-103 x (P-1231 x CPI-36071) PA-5 H M/L 80
761204  WP-2654-A x (P-1214 x P-12  PA-§ P ML 89




Contd. .

1C
number

761340
761361
761368
761375
761429

761437
761600
761687
761945
761961

76162
76379
76421
76431
76449
76451
76628
76629
76633
76634
76635
76640
76654
76679
76683
76695
76716
76816
76870
761131
761365
761423

76343
76368

Pedigree

Table 1.40.

P-2559 x Fc(BN-10 x NP-34)
P-127 x Fo(JG-62 x F-378)
Radhey x F.(H-208 x BEG-482)
P-70 x Fg(JG-62 x P-2252)
Fy(Radhey x NEC-123)-2 x
F,(P-436 x P-861)-2
Fo(P-654 x P-1296)-2 x
F,(F-61 x Chafa)-2
Fy(P-458 x NP-34)-2 x
F5(P-1363-1 x NEC-240)-2
Fg(JG-62 x E-100) x
Fg(L-550 x B-110)

P-9669 x F.(10-2-3 x P-472)-1X

F,(P-2591 % NEC-249)-1

F-61 x Fo(T-103 x JM-530) x
F, (NEC-249 x NEC-143)-1
JM-466 x B-110

C-214 x P-2718-1

73143-5-1-B x 73126-6-2-
7389-15-1-B x 73126-6-2-

K-850
K-850
C-214
C-214
H-208
H-208
H-208
F-378
JG-62
H-208
H-208
C-214
G-130
NP-34
JG-71
Chafa
P-514

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X

B
B
7332-7-2-R
73126-6-2-B

K-850

NEC-802

K-850

NEC-802

Annigeri

Annigeri

NEC-802

P-436

L-550

BDN-9-3

Annigeri

P-45

NEC-426

(WR-315 x CPI-36071)
Fg (K-850 x F-378)

F,(NEC-143 x C-214)-2 X
F5(B-108 x WR-315)-2
73126-6-2-B x GL-651
H-208 x P-2571

1979/80 1980/81
Trial/ . . Visual No. of
. Y

site leld  Maturity score S.P.S.
PA-5 H E/M 3 49
PA-6 H E/M 4 27
PA-6 H E/L 4 40
PA-6 H E ! 46
PA-6 H L 4 11
PA-6 H ML 4 45
PA-6 P ML 4 70
PA-6 H E/M 1 99
PA-6 H - 2 85
PA-6 I VL - 4
PA H L 4 2
GW H VL - 3
PA H M/L 4 27
PA H M/L 4 47
GW H L 5 11
PA H M 4 20
PA H L 5 16
PA H M/L 4 27
GW H L 4 26
PA H M/L 4 22
PA H E/L 4 62
PA H E/L 4 52
GW H M/L il 44
W H M/1, 3 39
GW H L 4 30
PA H E/L 4 52
PA H E/L 4 21
PA H M/L 4 30
PA H M/L 4 b
GW H E/L 4 42
W H M/L 4 47
W H L 5 42
PA p L 5 14
PA P VL § 15
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Contd....Table 1,40,

IC 1k-1979/80 1980/81
Pedigree rial/ . ... Visual No. of
number site Yield Maturity score  S.P.S
76878 P-1363-1 x 7347-6-4-B GW P M/L 3 16
761229 (P-30 x P-458) x
(C~-214 x P-183) GW P M/L 4 21
Total 3214
Site PA = Patancheru Yield H = High
(1979/80) GW = Gwalior (1979/80) I = Intermediate
P = Poor
?;;g;};{) 5 : S:Qiim Visual score for appearance on scale
ML = Mid-late of 1 to 5 where 1 is excellent.
L = Late
VL = Very late




were harvested for yield estimates. The numbers of single
plants and rows harvested are shown in Table 1.42.

Table 1.42. Numbers of rows and single plants harvested in
progeny rows at Hyderabad and Hissar 1980/81.

Hyderabad Hissar
Rows Single Rows Single
plants plants
Fo 1234 1777 168 271
Fe 193 25 206 125
P, 108 - 120 68
Fg 203 - 130 59

Many of the progenies were later than Annigeri, the stan-
dard check for south India. G-130 showed consistently severe
symptoms of iron chlorosis which did, however, appear to be
confined mainly to later maturing progenies. Final selection
of entries for ICSN-DS was based on seed yield expressed as a
percentage of the nearest local check, Annigeri; and seed
characteristics.

At Hissar, most progenies were killed by Botrytis at the
pod formation stage. However, a few were free from disease
and single plants were selected (Table 1.42). The progenies
where most plants survived and were uniform were bulk harvested,
and 65 were included in the ICSN-DL.

Details of the entries included in the ICSNs are given in
Progress Report No.ll, Report of the Sixth International
Chickpea Trials and Nurseries 1980/81.

PRELIMINARY YIELD TRIALS

Three Preliminary Yield Trials were conducted including ICCC
entries which had not been adequately tested previously and
bulked progenies from 1979/80 with insufficient seed for entry
in ICSN. 1ICCC-4, ICCC-13 and Annigeri were included as‘checks
at Hyderabad and Annigeri was replaced by G-130 a: Gwalior
(Tables 1.43 and 1‘aa§. Trials 1 and 2, of early apd medium
duration material were sown as 7 x 7 quadruple lattices with
four replicates at Hyderabad and Gwalior and Trial 3 of mid-
late duration lines was an eight entry randomized block design
with 4 replicates sown at Gwalior only. The plot size was 4




i

Entries in Preliminary Yield Trialdat Hyderabad and Gwalior

Table 1.43
in 1980-81.

E .
o IC number/Name Pedigree

1 75674-2P-BP-BP JG-71 x P-1388

2 75674-11P-BP-BP JG-71 x P-388

3 75674-12P-BP-BP JO-71 x D385

4 75674-28P-BP-BP JiG-71 x P-588

S 75685-47P-BH-RP NFC-24% x 1 -30

6 75701-25P-BH-RKP o5 x P- 48R

7 75701-35P-RBH-BI P30 x P-388

8 75701-38P-BH-BP P.30 x P-388

9 75701-40pP-Rii-BP P-30 x P-388

10 75701-48P-K1-BP P-50 x P-388

11 75756-3H-Ri'-R1p pP-1013 x -214

12 75756-5H-BP -k P-1013 x (=214

13 75756-18H-£P 1P P-1013 x (-2114

14 75788~-39H-BH-RBP H-208 x NP-34

15 75816-7H-BP-BP (C-214 x P-133

16 75816-14H-BP-RP (C-214 x P-183%

17 75816-17H-BP-BP C-214 x P-183

18 75841-15P-BH-BP P-1231 x P-1265

19 75841-16P-BP-RBP P-123] x P-1265

20 75841-23P-BP-BP P-1231 « P-1265

21 75841-25P-RBI-RP p-1231 < P-1265

22 75841-43P-BH-B¥ P-1231 x P-1265

23 75841.-44P-BH-RP P-1231 x P-1265

24 758 41 -49P-BI-RP P-1231 x P-1265

25 75847-20P-BH-RP pP-12i4 x P-1231

26 75885-1H-BP-RP WR-315 x RS-11

27  75898-19P-BH-RBP P-1661 x P-1214

28 752097-28P-BH-RBP Fo(P-99 x WEWG-111) x FZ(C-ZSS x NE(C-249)-2
29 752008-40P-BH-RP F2(P-99 x WFWG-IIL) x F,(C-235 x NEC-249)-3
30 752100-12P-RBH-RP Ia(P-99 x WFWG-IIT) x F2(C-235 x NEC-249)-5
31 752194-42P-BH-R! F:(P-ROZ x P-436) x FZ(F-240 x P-3090)-2
32 752194-43P-RH-RP 5 (P-502 x 1'-436) x F,(F-240 x P-3090)-2
33 752194-44P-RBH-BP F3(P-502 x 1-436) x F,(F-240 x P-3090)-2
34 741338-5P-1P-BP-BP P86l x P-436

35 741481-3P-1P-BP-BP 1u-2-3 x P-272

36 75381-191-1P-BP-BP (NEC-1639 x L-550) x JG-62

37 751660-2H-1H-BH-BP L-550 x NEC-584

38 751677-7H-1H-BH-BP P-1245-1 x (P-648 x BG-1)

39  751767-3H-1P-BP-BP (-235 x (NEC-143 x P-388)

40 751783-1P-1P-BP-BP NEC-1572 x (T-3 x P-272)

41 751783-3P-1P-BP-BP NEC-1572 x (T-3 x P-272)
42 751945-4P-1P-BI-BP (JG-62 x NEC-139) x (P-3090 x Pant G-104)
43 751966-1H-1P-BP-BP (P-861 x P-1243) x (NEC-123 x P-149)
44  751987-1P-1P-BP-BP (P-1179 x P-919-1) x (P-4282 x K-1184)
45 751991-3P-1P-BP-BP (NEC-141 x T-103) x (Chafa x P-3090)
46 752201-4H-1H-BH-BP Fg(Ceylon—Z x P-1243) x FZ(F-61 x NEC-759)-4
47 ICCC-4
48  TCCC-13
49  Annigeri/G-130



Table 1.44,

75

Entries in Preliminary Yield Trial-2 at Hyderabad

and Gwalior in 1980-81,

m
.

No. IC number/name Pedigree

1 7434-2P-1P-1H+2P-BP Lebanese Local x P-654

"2 74349-4H-1H-2P-1P-BP F2(P-1786 x C-214) x Fp(F+496 x L-550)
3 74401-1H-1H-1H-1P-BP Fa(NP- 34 x P-3896) x F,(Pant G-102 x Ceylon-2)
4 74408-3H-1P-2P-BH-BP F2(K-850 x JG-221) x F3(H-208 x JG-24)
§  74500-1H-1P-1P-BH-BP Fa(Pant G-104 x Ceylon-2) x F2(SP-405 x L-$50)
6 74502<1H-2P-1P-1P-BP F2(K-850 x Chafa) x F»(JG-62 x T-3)
7  74540-10H4-1P-1HBH-BP F(K-850 x T-3) x F2(JG-62 x BEG-482)
8  74603-12H-1P-1H-BH-BP (E.xoo x P-436) x (L-550 x F-378)
9  7472-BH-14-1P-1P-2P-BP «272 x (PF-61 x L-550)

10 7499+B-8H-BH-1H-1P-BP -3111 x G-130

11 74100-B-1P<2H-3P-2P-BP -3111 x H-208

12 74103-B-5P-1H-1P-1P-BP =502 x BG-1

13  74105-B-5P-1H-3P-1P-BP -502 x H-208

14 74119-B-1P-1H-2P-1P-BP «1387 x G-130

18 74140-B-~1H-BH-1H-1P-BP  G-130 x Radhey

16 74140-B-4P-BH-1P2P-BP G-130 x Radhey

17 74141.B=1P<1H-2P-1P-BP G-130 x JG-221

18  74141-B-2P-1H-2P-1P-BP G-130 x JG-221

19  74156-1-1P-BH-1P-1P-BP  C-235 x JG-221

20  74243-1-2H-1H-1P-1P-BP  H-208 x P-4804

21  74255-B-BP-1P-1P.1P-BP  (K-850 x GN-5/7) x (JG-62 x No.S$6)

22 74267-Be3H<1H-1P-1P-AP P-1387 x (L-550 x E-100)

23 74274-B-1H-1H-1P-1P-BP JG-62 x (K-850 x Chafa)

24 74277-BH-4-1P-1P-1P-BP L-532 x (XK-850 x GW-S/7)

28  74282+B-4P-1He1H-1P-BP P-3111 x (K-850 x L-34S)

26  74282-B-4P-1H-1P-1P-BP  P-3111 x (K-850 x L-345)

27  74282-B-4P-1H-2P-1P-BP P-3111 x (K-850 x L-345)

28  74310-B-4P-1H-1P-1P-BP  JG-62 x (GM-5/7 x Pant G-104)

29 74311.B-18H-BH-1P-1P-BP  (-543 x (Ceylon-2 x CP-66)

30 74324-BH-3-1P-1P-2P-BP (JG-62 x F-378) x L-880

31 74324-BH-10-1P-1P-1P-BP  (JG-62 x F-378) x L-550

32 74640-2P-1B-1P«1P-1P-BP  (JG-62 x Chafa) x (E-100 x P-436)

33 74684-1P-1B-1P-1P-2P-BP  -3172 x (USA-613 x BEG-482)

34  74684-1P-LB-BH-2P-2P-BP «3172 x (USA-613 x BEG-482)

35  74685-9P-LB-1H-1P-1P-BP -436 x (P-1387 x F-378)

36  74685-10P-LB-1P-2P-1P-BP  -436 x (P-1387 x F-378)

37 74697-1P-LB-1H-1H-BH-BP  -214 x (BG~1 x P-99)

38 74702-2P-LB-2P.1P-2P-BP 2272 x (L-348 x Pant G-102)

39 74754-2P-LB-1P-2P-2P-BP -481 x (JG-62 x P-1630)

40  74787-1P-LB-1P-1P-1P-BP  No,2906 x (F-378 x E-100)

41  741148-2P-1B-1P-1P-1P-BP P-502 x No,501

42 1CCC-14

43 I1CCC-18

44  JCCC-16

45 1CCC-17

46 ICCC-18

47 ICCC-4

48  1CCC-13

49 Amnigeri/G-130
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rows, 4 m long and 60 cm apart. Days to 50% flowering and
days to maturity were recorded. A visual score was made

for appearance. Seed size was determined from samples of
100 seeds. At Hvderabad stands were not good and seed yield
was estimated from up to 3.5 m length of one row per plot.
At Gwalior, 3.5m lengths of the two middle rows were har-
vested for seed yield.

At Hyderabad, the trials were situated in an area where
the water table was high and, together with the sampling to
obtain yield estimates, probably contributed to the unexpec-
tedly high seed vields nbtained. Davs to flowering and matu-
rity were less at Hyderabad than at Gwalior and the seeds pro-
duced were larger.

In Trial 1, at Hvderabad five entries yielded significantly
higher than Annigeri (Table 1.45). The highest yielders were
IC-75788-38H-BH-BP (3414 kg/ha) and 1C-75841-49P-BH-BP (3238
kg/ha). At Gwalior, there were also five entries giving signi-
ficantly higher vields than the check (G-130) but did not corres-
pond with those at Hvderabad. The highest yielders at Gwalior
weie %C-75674-28P-BP-BP (1324 kg/ha) and IC-75885-IH-BP-BP (1286
kg /ha) .

In Trial 2, at Hyderabad none of the entries yielded signi-
ficantly higher than Annigeri (Table 1.46). The heaviest seed
vields were produced bv 1C-74697-1P-1B-1H-1H-BH-BP (3003 kg/ha)
and IC-74685-9P-TR-1H-1P-1P-BP (2976 kg). At Gwalior, eight
entries were gignificantly higher vielding than G-130 but again
did not correspond with the highest yvielding entries from
Hvderabad. The highest yielders were IC-74345-4H-1H-2P-1P-BP
(1314 kg/ha) and ICCC-15 (1274 kg).

In Trial 3, at Gwalior onlyv, there were no significant
differences among entries for seed yield (Table 1.47).

As in the F trials, there were consistent positive associa-
tions between davs to flowering and to maturity (Tables 1.48 and
1.49). At Hvderabad, the earlier cultivars were visually rated
better than the later maturing entries but this was not reflected
in better vields., Seed size tended to be negatively correlated
with earliness, the correlations being significant in Trial 1 at
Hyderabad. At Gwalior, plant height showed positive correlations
with maturitv.




Table 1.45_ Characteristics of entries in Preliminary Yield Trial-1 at Hyderabad and Gwalior in 1980-81.

Days to 50% Plant height Weight of 100

Seed yield (kg/ha)

IC number/name flowering Days to maturity (cm) seeds (g)
Hyderabad Gwalior Hyderabad Gwalior Gwalior Hyderabad Gwalior Hyderabad Gwalior
75674-2P-BP-BP 58 66 114 136 41 15.7 13.3 2804 1093
75674-11P-BP-BP 56 64 110 134 38 15.8 13.4 2434 951
75674-12P-BP-BP 51 60 117 134 40 14.1 11.9 2409 1105
75674-28P-BP-BP 55 62 111 137 42 15.3 13.2 2648 1324
75685-47P-BH-BP 50 62 121 138 54 16.3 14.4 2195 1083
75701-25P-BH-BP 54 59 115 134 41 17.6 13.6 2157 1198
75701 -35P-BH-BP 61 64 121 136 40 14.6 12.7 2485 1017
75701-38P-BH-BP 60 62 122 137 43 15.1 12.8 2047 1058
75701 -40P-BH-BP 50 62 112 135 40 16.9 13.7 2406 1006
75701 -48P-BP-BP 49 60 118 136 39 16.9 15.1 2196 1002
75756-3H-BP-BP 71 84 130 144 49 13.8 12.3 1247 947
75756-5H-BP-BP 69 77 125 140 45 2.7 12.4 1479 881
75756-18H-BP-BP 61 70 127 140 48 13.5 11.6 1823 1093
75788 -39H-BH-BP 51 58 114 134 39 23.7 18.4 3414 613
75816-7H-BP-BP 1 84 127 142 50 14.6 12.5 2041 736
75816-14H-BP-BP 72 89 128 142 48 15.2 12.7 2224 893
75816-17H-BP-BP 7 86 128 142 46 15.2 12.5 1945 872
75841-15P-BH-BP 56 63 117 138 43 26.5 21.2 2795 893
75841-16P-BP-BP 54 62 119 1338 47 20.2 15.6 1953 1147
75841-23P-BP-BP S& 62 110 137 46 26.8 20.7 2136 956
75841-25P-BH-BF 55 67 116 141 44 26.7 2004 2858 928
75841-43P-BH-BP 55 62 118 139 46 25.% 19.8 2355 932
75841-44P-BH-BP 54 62 112 138 48 26.7 21.5 257¢ 985
75841-49P-BH-BP 56 63 114 136 45 26.4 21.0 3238 376
75847-20P-BH-BP 53 62 117 138 44 24.3 18.5 2637 970
. 75885-1H-BP-BP 58 65 12 137 50 15.5 13.0 2237 1286
TCeQe 10T TIIBP 56 61 113 137 49 21.4 18.5 2350 1181
752097 -28P-BH-BP 56 62 114 134 43 13.9 12.0 1837 1012
752098-40P-BH-BP 47 S8 115 135 47 13.1 12.9 2218 1010
752133-12r-3Bl-BP 44 S8 108 139 50 13.4 12.3 1703 1161
752194 -42P-BH-BP 58 65 122 138 42 15.9 13.9 2485 823
752194 -43P-BH-BP 53 64 113 133 52 18.5 14.6 1723 911
752194-44P-BH-BP 50 62 112 139 48 16.4 14.0 2000 1057
741338-5P-1P-BP-BP 58 2 110 133 41 14.4 12.0 2152 1203

741481-3P-1P-BP-BP 41 53 103 124 39 16.0 13.2 1727 1118

L



Contd....Table 1.45.

Days to 50% Plant height  Weight of 100

IC number/name flowerin Days to maturity (cm) seeds (g) Seed yield (kg/ha)
Hyderabad Gwalior Hyderabad Gwalior Gwalior Hyderabad Gwalior Hyderabad Gwalior
75381-19H-1P-BP-BP 53 60 112 134 42 15.7 13.5 2575 913
751660- 2H- 1H-BH-BP 59 69 120 136 48 20.9 17.2 2353 967
751677-7H- 1H-BH-BP 64 71 125 138 47 12.1 10.0 1668 791
751767-3H-1P-BP-BP 65 71 122 139 48 13.7 11.6 1824 938
751783-1P-1P-BP-BP 57 64 120 138 43 13.1 11.1 2441 937
751783-3P-1P-BP-BP 59 64 127 140 46 11.6 10.4 1617 850
751945-4P-1P-BH-BP 63 75 119 138 47 13.7 12.7 2039 917
751966-1H-1P-BP-BP 63 67 127 139 54 18.1 15.9 2056 1183
751987-1P-1P-BP-BP 61 62 116 135 57 17.5 17.2 1627 988
751991-3P-1P-BP-BP 60 63 118 134 42 17.5 13.2 2239 884
752201-4H-1H-BH-BP 61 65 122 140 50 17.2 14.3 2513 1169
1CCC-4 58 63 123 137 44 15.4 13.6 1847 984
ICCC-13 a 59 63 112 135 46 14.9 12.7 1853 969
Annigeri /G-130 44 78 107 140 50 22.4 11.7 1938 965
Mean 57 66 118 137 45 17.4 14.4 2194 997
Range 53-89 132-144 38-571 11.6-26.8 10.2-21.5 613-1324
Vs 3.7 4.6 2.7 2.5 6.2 4.6 9.4 24,2  22.9
CD(.05) 3.0 4.2 4.5 4.7 3.9 1.10 1.88 734 .4 318

-® Annigeri at Hyderabad and G-130 at Gwalior.
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Table 1.47. Characteristics of entries in Preliminary Yield Trial-3
at Gwalior in 1980-81.

Days to Days Plant Weight of Seed
Entry 50% to height 100 seeds yield

flowering maturity (cm! (g) (kg/ha)
I1CCC-20 64.3 136 48,0 12.03 1204
K-850 62.8 137 303 22,89 1187
H-208 1.3 135 4R .8 11.60 1172
G-130 78.5 139 51.3 12.35 1154
1CCC-17 68,0 138 48.5 18.91 1145
1CCC-18 60.8 133 16.5 16.27 1115
I1CCC-21 62.0 137 43.3 19.78 1080
ICCC-19 70.5 I38 52,0 21.45 1065
Mean 673 136.3 NS 16.91 1140
L.S.D. 1.35 1.4 RESA 1.69 206.5

CV(%) 4.4 0." 4.1 6.8 12.3%




Table 1,48,
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Correlations among characters in Preliminary Yield Trial-1
at Hyderabad (upper diagonal) and (walior (lower diagonal),

1980-81.
Days to Days  Plant Seed  Weight of Visual
50% to height yield 100 seeds core
flowering maturity (cm} (kg/ha) (g) 5
ok * *
Days to 50% flowering - 0.74 - -0.12 -0.29 0.57
* ok * * %
Days to maturity 0.50 - - -0.11 -0.30 0.56
*
Plant height(cm) 0.22 0.32 - - - -
* * * %k
Seed yield(kg/ha) -0.29 0.02 0.14 - 0.36 -0.49
Weight of 100 seeds(g) -0.25 -0.01 0.06 -0.04 - -0.28
Visual score 0.04 -0.16  -0.13  -0.21 -0.19 -
Table 1.49. Correlations among characters in Preliminary Yield Trial-2
at Hyderabad (upper diagonal) and Gwalior (lower diagonal),
1980-81.
Days to Days Plant Seed  Weight of Visual
50% to height yield 100 seeds score
flowering maturity (cm)  (kg/ha) (g)
* % * Kk
Days to 50% flowering - 0.71 - -0.13 -0.24 0.53
* % * %
Days to maturity 0.59 - - -0.06 -0.16 0.47
*
Plant height (cm) 0.18 0.35 - - - -
Seed yield (kg/ha) -0.10 -0.01 0.06 - 0.12 -0.26
Weight of 100 seeds(g) -0.15 -0.01 0.10 -0.00 - -0.22
Visual score 0,12 0,01 0.02 -0.19 0,01 -
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Appendix 1.1. Parentage of crosses in Fy/F, 10 x 10 diallel trial at
Hissar in 1980-81.

nu;ger Parentage nu;;er Farentage

79352  H-208 x K-850 -9375%  1.-550 x Pant G-114
70353  H-208 x L-550 79376 P-636 x NEC-177
79354 H-208 x P-636 70377 P-636 x HMS-8

793552  H-208 x NEC-177 74378 P-636 x P-324

79356  H-208 x HMS-8 79379 P-636 x P-2161
79357  H-208 x P-324 79380  P-636 x P-4351
79358 H-208 x P-2161 “9381  P-636 x Pant G-114
793595 H-208 x P-4351-1 79382 NEC-177 x HMS-8
793605 H-208 x Pant fi-114 79383 NEC-177 x P-324
703612  K-850 x L-350 79384%  NEC-177 x P-2161
70362  K-850 x P-636 79385 NEC-177 x P-4351-1
79363  K-850 x NEC-177 79386  NEC-177 x Pant G-114
70364  K-850 x HMS-8 79387  HMS-8 x P-324

79365 K-850 x P-324 70388 HMS-8 x P-2161
70366  K-850 x P-2161 79389  HMS-8 x P-4353-1
793672  K-850 x P-4351-1 70390  HMS-8 x Pant G-114
703682  K-850 x Pant G-114 ~9391  P-324 x P-2161
703692  L-550 x P-636 79392%  p-324 x P-4353-1
703702 L-550 x NEC-177 79393 P-324 x Pant G-114
70371 L-550 x HMS-8 79394  P-2161 x P-4353-1
793722 L-550 x P-324 79395  P-2161 x Pant G-114
703732 1-550 x 2161 79396 P-4353-1 x Pant G-114
70374%  1-550 x P-4351-1

a = selected for further testing.
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Appendix 1.2. Parentage of crosses in F{/F; 10 x 5 line x tester trial
at Hissar in 1980-81.

IC IC
number  Parentage number Parentage
79397 G-130 x ICCC-10 79422 H-208 x ICCC-20
79398 G-130 x ICCC-11 79423 H-208 x ICCC-21
79399 G-130 x ICCC-17 79424 H-208 x IC-73167-5-3-B
79400 G-130 x ICCC-18 79425  H-208 x IC-737-18-1-B
79401 G-130 x ICCC-19 79426  H-208 x IC-7357-22-3-B
79402 G-130 x ICCC-20 79427 1CCC-13 x ICCC-10
79403 G-130 x ICCC-21 79428 ICCC-13 x ICCC-11
79404 G-130 x IC-73167-5-3-B 79429 ICCC-13 x ICCC-17
79405 G-130 x TC-737-18-1-B 79430 ICCC-13 x ICCC-18
79406 G-130 x 1C-7357-22-3-B 79431 ICCC-13 x ICCC-19
79407 Pant G-114 x ICCC-10 79432 ICCC-13 x ICCC-20
79408 Pant G-114 x ICCC-11 79433 ICCC-13 x ICCC-21
79409 Pant G-114 x ICCC-17 79474 ICCC-13 x I1C-73167-5-3-B
79410 Pant G-114 x I(CC-18 79435 1cCc-13 x I1C-737-18-1-B
79411 Pant G-114 x ICCC-19 79436 ICCC-13 x IC-7357-22-3-B
79412 Pant G-114 x ICCC-20 79437 F-496 x ICCC-10
79415 Pant G-114 x TCCC-21 79438 F-496 x ICCC-11
79414 Pant G-114 x 1C-73167-5-3-B 79439 F-496 x ICCC-17
79415 Pant G-114 x IC-737-18-1-B 79440 F-496 x ICCC-18
79416 Pant (G-114 x IC-7357-22-3-B 79441 F-496 x ICCC-19
79417 H-208 x TCCC-10 79442 F-496 x ICCC-20
79418 H-208 x TCCC-11 79443 F-496 x ICCC-21
79419 H-208 x ICCC-17 79444 F-496 x IC-73167-5-3-B
79420 H-208 x ICCC-18 79445 F-496 x IC-737-18-1-B
79421 H-208 x ICCC-19 79446 F-496 x IC-7357-22-3-B



Appendix 1.3. Parentage of crosses in F, 10 x 10 diallel trial
at Hissar in 1980-81 are the same as for the F, 10 x 10 diallel
trial at Hyderabad. The parcntage of the crosSes in the F,

19 x S line x tester trial at Hissar are given in R.O.W. 1979-
80 table 1.14. Combinations involving G-543 omitted due to
shortage of seed.

Appendix 1.4. Pairentage of crosses in trials of miscellaneous
Fopopulations gt Hissar in 1YR0-81.

IC Number Parentage

78697 BG-203 x [CCC-1
78698 BG-203 x H-208
78699 BG-203 x K-850
78633 Annigeri x ICCO-2
78700 Annigeri x H-208
78701 P-436 x Toou-2
78702 [CCe-1 x H-208
78497 K-168 x G-543
78517 Pant G114 x G-545
78537 BG-205 x (-543

78557 JCCe -1 X =545
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PROJECT 2 : DEVELOPMENT OF KABULI CULTIVARS AND SUPERIOR
BREEDING MATERIALS

OBJECTIVES : a. To breed high yielding, disease resistant
kabuli cultivars with good consumer accept-
ance

b. To contribute advanced breeding lines and
segre%ating populations to the programs
of kabuli producing countries.

INTRODUCTION

The majority of the kabuli breeding work has now been trans-
ferred to Hissar, with the aim of developing improved kabuli
genotypes for north India. As in the desi project the bulk/
pedigree method is being utilised, involving replicated tests
of F1, F2 and F3 populations followed by gingle plant selec-
tion in F4s of promising crosses. The products of the program
feed into the trials of ICARDA and of the AICPIP.

The trials were affected by termite damage and wilt in
the early part of the season followed by Ascochyta and
Botrytig in the later stages of development but useful
data were obtained.

HYBRIDISATION

Eighty two strains were included in the crossing block. Their
origins and main characteristics are given in Table 2.1, which
illustrates the considerable range for days to flower, plant
height, branch and pod numbers and seed size. Most of the lines
originated in India, Iran and U.S.S.R. (Table 2.2).

Twentysix new entries in the crossing block this year
included kabuli wilt resistant lines, high yielding strains
developed at ICRISAT and promising strains from the germ-
plasm. Some of these were also included for further evalua-
tion and possible future use. Eighteen lines were disconti-
nued on account of lack of promise.

We made a 15 x 6 line x tester set (Table 2.3) involving
15 high yielding or wilt resistant kabuli lines and three desi
and three kabuli high yiclding testers. Two wilt resistant
kabuli lines, ICCL-80002 and -80004, developed at ICRISAT,
were used in crosses to incorporate wilt resistance. Six
other crosses were made for high yield (Table 2.4).
Material involving K. x K and D x K crosses from other
projects will also be included in this project.



Table 2.1, Origins and characteristics? of the kabuli entries in the crossing block grown at ICRISAT Center,

1980/81.
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1CC-4928 Cc-104 India 81 48 37 SE 3.7 5.7 91 125 1.03 SW 23,6
ICC-10761-EB3 CRIC-35380 Turkey 70 37 3 SS 3.3 3,3 38 129 1,08 SW 28.7
ICC-7773, Giza Egypt 62 42 27 SE 2.3 2.3 47 130 1,09 SW 13,2
ICC-5244, CL-622 India 79 49 31 SS 2.7 3,7 35 129 1.03 SW 27.3
1CC-5250, GL-629 India 71 51 45 SS 2.7 6.0 109 124 1,16 SW 18.9
I1CC-5253, GL-633 India 60 48 24 SE 2.0 4.3 60 111 1,00 SW 21.S
ICC-5255, GL-635 India S8 46 24 SE 2,3 4.3 44 110 .1.34 SW 18.2
ICC-5256 GL-637 India 58 48 30 SE 2.3 3,7 35 110 1,11 SW 17.5
ICC-5264 GL-645 India 81 35 39 SS 2,3 4,3 S1 135 1,06 SW 16.6
ICC-5264-EB4 GL-645 India 86 39 38 SS 3.0 4.0 43 135 1.23 SwWw 13.8
1CC-5270 GL-651 India 9 36 37 SS 2.7 5.3 S6 135 1,05 SW 16.5
I1CC-8284 , HYB-16-3 India 80 40 35 SS 2,0 4.7 47 131 1.19 SW 17.8
1CC-12317, ICCC-24 ICRISAT 81 39 28 SS 2.0 3.0 56 130 1.00 SW 16.5
1CC-12318 , 1CCC-25 ICRISAT 73 43 40 SS 2.7 6.3 104 126 1.15 SW.  16.5
I1CC-12319 ICCC-26 ICRISAT 75 41 25 SS 2.3 4,0 55 128 1,31 SW 12.7
ICC-7510 JAM Iran 81 44 44 SS 2,7 5.0 S2 134 1,15 SW 22.9
- ICC-8446 JM-466 Ethiopia S5 31 32 S§S 2.3 2.0 67 124 1.18 SW 9.8
ICC-8465 JM-482 Pakistan 80 36 31 SS 2.7 6.0 60 129 1,08 SW 15.4
ICC-8468, JM-485 Pakistan 81 48 36 SS 2.7 6.0 63 126 1,11 SW 19.4
1CC-4962 K-4 India 81 40 72 SS 2.7 4.0 68 130 1.22 SW 17.7
1CC-8920 K-1170 USSR 81 66 44 ER 2.3 2.7 60 134 1.02 SW 16.7
1CC-8921, K-1174 USSR 77 68 32 ER 2.3 2.3 39 134 1,08 SW 18,2
1CC-8922 X-1184 USSR 86 65 35 ER 2.3 2.3 23 134 1,26 SW 18.4
ICC-8923, K-1189 USSR 73 70 38 ER 2.0 2.7 41 129 1.02 SW 17.9
1CC-8926 K-1480 USSR 73 80 54 ER 2,3 7.0 78 120 1.00 SW 23.4
1CC-8927 K-1481 USSR 88 80 34 ER 2.3 2.7 31 137 1,00 SW 24.5

L8
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ICC-2692 P-2759 Iran 69 42 39 SS 2.6 4,0 70 127 1.20 Sw 16.4
ICC-3910 P-3482 Iran 67 53 38 SS 2,0 4.0 74 127 1.36 SW 14.6
ICC-3589 P-4262-1 USSR 69 53 48 SS 3.0 6.0 96 134 1.06 SW 23.5
1CC-4840, P-6613 Iran 77 40 38 SS 2.7 4.0 43 127 1.00 SW 18.7
ICC-4854 P-9623 USA 61 48 41 SS 2.7 7.3 39 128 1,00 SW 17.6
ICC~7559-EB4 P-9625S USA 76 34 26 SS 3.0 4.3 37 130 1.05 SW 22.8
ICC-7564 P-9635 USA 69 31 30 SS 2.3 3.3 39 126 1.03 SW 19.5
ICC-4907 P-9800 Turkey 71 a7 28 SS 2,3 4.0 32 127 1.50 SW 20.6
ICC-11142 P-9847 India 71 72 33 ER 2,3 2.3 36 127 1.00 SW 20.2
ICC-12322 P-10168 India 97 46 38 ER 2.0 4.0 35 134 1.00 SW 17.2
ICC-12324 P-10186 India 77 36 43 ER 3.3 5.0 66 134 1.00 SW 23.6
ICC-12325 P-10187 India 81 52 32 ER 3.0 4.0 38 134 1.00 SW 26,7
ICC-12326 P-10188 India 81 67 35 ER 2.3 3.3 18 134 1.00 SW 31.6
ICC-12327 P-10189 India 71 32 32 SS 3.7 6.0 80 129 1.00 SW 20.9
ICC-2446-EB3 P-2224-2 Iran 62 44 51 SS 3.3 6.3 141 121 1.01 SW 20.2
ICC~2696-EB3 P-2774-1 Iran 52 41 30 SS 3.3 3.0 54 115 1.26 SW 15.8
I1CC-10035* PM-L-550 Iran 70 35 39 SS 2.7 2.7 60 131 1.12 SW 16.9
Hnnnhcout Rabat Morocco 81 42 38 SS 2.3 4.7 44 131 1.07 SW 22.0
IC-7375-15-
. 1-B-BP-EB L-550 x CP-66 ICRISAT 67 35 38 SS 3.3 4.7 89 125 1.03 SW 17.0
IC-7375-15-1-
B-BP-EB2 L-550 x CP-66 ICRISAT 71 43 39 SS 3.0 4.0 73 125 1.03 SW 15.6
IC-74765-SH-
IH-1P-BH , L-550 x (L-2 x BEG-482)ICRISAT 66 43 42 SS 3.3 2.0 71 114 1.06 SW 14.6
ICCL-80002, K-4 x WR-315 ICRISAT 57 42 37 SS 2.3 3.3 65 117 1.29 SW 15.1
ICCL-80004 L-550 x USA-613 ICRISAT 55 39 39 SS 2.0 3.7 113 115 1.31 SW 15.6

68
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ICCL-80007, L-550 x L-2 ICRISAT 68 33 SS 2,3 117 1,00 SW 20,3
ICCL-80010, L-550 x L-2 ICRISAT 55 42 SS 3,7 126 1.06 SW 17.2
ICCL-80011, L-550 x E-100 ICRISAT 71 SS 3.0 126 1,53 SW 12.5
ICCL-80015, L-550 x Ceylon-2 ICRISAT 61 SS 2.7 127 1,14 Sw 17,9
ICCL-80019 P-388 x (T-3 x P-836) ICRISAT 73 SS 2.3 129 1,00 SWw 19.4
ICC-7510-EB4 12-071-10025JAM Iran 7 SS 3.0 129 1,33 SW 25,6
Range 52- 2,0 110- 1,00-
7 4,0 137 1,65

2 Means of three plants,

*
Entries used in crosses.
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Table 2.2 Origin by countries of kabuli strains
included in the crossing block in

1980/81.
Country Number
Afghanistan 1
Algeria 1
Egypt 1
Ethiopia 1
ICRISAT 14
India 19
Tran 16
Israel 1
Jordan 2
Morocco 1
Pakistan 2
Peru 1
Sudan L
Tunisia 1
Turkey 3
USA 3
USSR 9
Unknown S
Total 82

Table 2.3. Details of parents used in 15 x 6
line x tester study.

Entries Characteristics

Lines
ICCL-80002 Kabuli wilt resistant
ICCL-80004 Kabuli wilt resistant
ICCL-80007 Kabuli High yield
ICCL-80010 Kabuli High yield
ICCL-80011 Kabuli High yield
ICCL-80015 Kabuli High yield
ICCL-80019 Kabuli High yield
ICCC-24 Kabuli High yield
ICCC-25 Kabuli High yield
1CCC-26 Kabuli High yield
GL-633 Kabuli High yield
GL-635 Kabuli High yield
GL-637 Kabuli High yield
P-9623 Kabuli large seed
IC-740765-9H-1H-1P-BH Kabuli High yield



Contd....Table 2.3.

Entries Characteristics
Testers
BG-209 Desi high yield
JG-74 Desi high yield and
wilt resistant
Pant G-114 Desi high yield
GL-629 Kabuli high yield
L-550 Kabuli high yield
C-104 Kabuli high yield and
large seed

Table 2.4. Crosses made among high yielding kabuli
types, 1980/81.

IC

number Cross

800339 ICCC-26 x H-76-49

800340 750705-BP-BP-48P x P-9623
800341 750705-BP-BP-14P x P-9623
800343 750705-57P-4P-BP x P-9623
800342 L-550 x P-422

800344 L-550 x NEC-249

F1 GENERATION

F,s of crosses made in 1979/80 were advanced off-season in
Kdshmir.

F1 10 x 4 line x tester trial. Thirty-nine Fis, the 14
parents (See ROW, 1979781, Table 2.5 and 11 checks
were sown in an 8 x 8 triple lattice design with plots
of 1 row, 4m in length and 60 cms apart. The numbers of
days to first and 50% fl.owering and seed yields were
recorded on a plot basi:s and the entries rated for
disease incidence.

Plant stands were: variable resultin% in a very high
coefficient of variatiion for seed yield (Table 2.5).

The desi cultivar H-2 08 gave the highest seed yield of
2961 kg/ha, significantly higher than all other entries.
Among the kabuli mater-ials, IC-7358-8-2-B-BH gave the
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Table 2.5. Characteristics of Fy gemerations, parents and checks in
10 x 4 L x T experiment at Hissar, 1980/81,

Days to Days to
Pedigree 1st 50%
flower flowering

Disease Seed yield

score  kg/ha Rank

fl generation

C-104 x 7358-8-2-B-BH 8’8 96 4.7 1712 9

X 7347-6-4-B-BH 89 95 5.7 1331 19

X 7385-17-2-B-BH 85 90 4.0 991 32

X 7369-5-3-1P-BP 85 91 6.0 1199 24

L-532 x 7358-8-2-B-BH 89 94 4.0 1754 7

X 7347-6-4-B-BH 89 94 4.7 1512 12

X 7385-17-2-R-BH 88 94 6.7 832 43

x 7369-5-3-1P-RP 88 93 4,7 1421 15

GL-622 x 7358-8-2-B-BH 81 93 4.0 1789 4

X 7347-6-4-B-BH 89 94 4.3 1914 3

X 7385~17-2-B-BH 77 86 8.0 860 42

X 7369~5-3-1P-BH 86 93 4,7 1394 16

NEC-139 x 7358-8-2-B-BH 82 90 8.0 666 52

x 7347-6-4-B-BH 73 79 6.3 784 47

x 7385-17-2-B-BH 82 89 7.7 624 53

x 7369-5-3~1P-BP 80 87 6.3 600 57

P-9800 x 7358-8-2-B-BH 84 92 5.3 1366 17
X 7347-6-4-B-BH 87 93 5.0 915 37

X 7385-17-2-B-BH 80 88 7.3 832 43

x 7369-5-3-1P-BP 78 86 8.0 569 59

NEC-329 x 7358-8-2-B-BH 81 89 7.7 752 49

X 7347-6-4-B-BH 80 88 5.7 939 36

X 7385-17-2-B-BH 79 90 9.0 821 45

X 7369-5-3-1P-BP 68 77 6.3 940 35

GL-629 x 7358-8-2-B-BH 88 94 4.7 1297 21

X 7347-6-4-B-BH 88 93 5.3 1456 13

X 7385-17-2-B-BH 85 91 5.0 1449 14

X 7369-5-3-1P-BP 85 91 5.3 1761 6

No.501 x 7358-8-2-B-BH 85 91 3.7 1789 4

x 7347-6-4-B-BH 87 93 7.3 1032 31

X 7385-17-2-B-BH 86 93 5.7 1574 10

X 7369-5-3-1P-BP 82 91 5.3 1359 18

K-4 x 7358-8-2-B-BH 91 97 4.5 950 34

x 7347-6-4-B-BH 89 93 7.3 680 51

X 7385-17-2-B-BH 87 93 6.0 1109 28

X 7369-5-3-1P-BP 84 91 5.3 971 33

ICCC-14 x 7358-8-2-B-BH 85 92 6.3 617 54

X 7347-6-4-B-BH 82 92 7.7 617 54

x 7385-17-2-B-BH 84 90 6.0 1220 22

X 7369-5-3-1P-BP 81 89 4,0 1089 30
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Contd....Table 2 5,

Days to Days to . -
Pedigree st 504 Disease Seed yield

flower flowering score kg7ha Rank
Lines
Cc-104 91 96 6.3 444 62
L-532 91 96 4.3 1167 26
GL-622 88 93 5.7 1172 25
NEC-139 42 52 8.3 616 56
P-9800 42 52 8.3 256 63
NEC-329 74 82 8.3 576 S8
GL-629 84 92 7.0 894 39
No.501 86 91 4,0 1331 19
K-4 85 92 3.7 915 37
ICCC-14 79 87 8.7 894 39
Testers
7358-8-2-B~BH 88 93 6.3 2217 2
7347-6-4-B-BH 80 88 8.3 478 61
7385-17-2-B-BH 77 86 8.3 886 41
7369-5-3-1P-BP 85 91 6.5 1220 22
Checks
L-550 79 88 6,0 1116 27
Rabat 90 95 5.0 1096 29
K-1480 93 99 5.0 732 50
L-144 82 89 8.3 509 60
GL-645 69 77 5.0 818 46
JM-482 92 99 7.0 784 47
JM-485 91 97 4.3 1739 8
H-208 78 87 3.0 2961 1
G-130 88 93 5.0 1546 11
Mean 83 90 5.89 1109
CD(.05) 10.7 10.0 3,2 730.3
CV% 8.1 7.0 33.0 41.7
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highest yield and this was reflected in the higher mean
yield of the F;s of which it was a parent. L-550, the
standard kabul} check cultivar ranked 27th with 1116 kg
seed/ha. The lines, NEC-139 and P-9800 initiated
flowering before temperatures dropped and much earlier
than other genotypes. Flowering also started early in
one rep of four other entries contributing to a higher
than normal C.V. for days to flowering.

There were significant differences due to lines for
all characters except disease rating which was highly
variable (Table 2.6). Differences due to testers and
the line x tester interactions were non significant.
Estimates of GCA variances were positive, usually signi-
ficant and much greater than SCA variances, except in
the case of disease ratings and seed yield.

Among lines, GL-629, GL-622 and No.501 were the best
general combiners for seed yield and NEC-139 and -329 the
poorest, the latter associated with good general combining
ability for early flowering and high disease scores (Table
2.7). Among the testers, none of the GCA effects were
significant. gca effects were all non significant except
for a significant value for days to 50% flowering in the
case of NEC-139 x IC-7347-6-4-B-BH (Table 2.8).

Fo, AND MORE ADVANCED GENERATIONS

The F, and more advanced generations were grown in
replicatedtrials or as non replicated progeny rows or
bulks.

Replicated Trials

F, 10 x 4 line x tester trial. The same crosses which were

ificluded in the F1 10 x 4 line tester were also evaluated

in a replicated trial in the F) generation , after advancing
the F1s in the off-season nursery in Kashmir, compared with

the parents and the same check cultivars.

The trial was sown as an 8 x 8 triple lattice with 3
replications and plots of 4 rows, 4m long and 60 cm apart.
The number of days to first and 507 flowering and maturity;
plant height; the numbers of primary and secondary branches
and yield per plant; the number of seeds per pod; seed size;
and seed yield were recorded on a plot basis.

Due to variable stands and growth and disease problems
the data were very variable. Yields were lower than in the
F] trial and the highest yielder was GL-629 with 1761 kg per
ha but differences among entries were not significant
(Table 2.9).



Table 2.6. Mean squares from the analysis of variance and estimates of
GCA and SCA variances in Fy 10 x 4 line x tester trial at
Hissar in 1980-81,
Days to first Days to 50% Disease Seed yield
Source OF flower flowering score kg/ha
Mean squares
Lines 9 176 .77** 97.91** 7.87 1225120**
Testers 3 98.82* 86.69* 8.59 291827
Lines x Testers 27 32.65 26.79 4.61 260551
Error 78 41,23 34.20 4.20 197470
Variance estimates
GCA S.01** 3.12% 0.17 23711+
SCA -2.86 -2.47 0.14 21027
GCA/SCA -1.75 -1.26 1.21 1.13
Table 2.7. Estimates of GCA effects and their standard errors
from F, 10 x 4 line x tester trial at Hissar,
108078}
D
a¥:tto Dagg%to Disease Seed yield
flower flowering score kg/ha
Lines
Cc-104 2,91, 2,22 -0.77 168.84
L-532 4,72 2.88 -0.82 250.61
GL-622 -0.42,, 0.72 4u -0.57, 360.07_
NEC-139 -4.86 -4,62 1.23 -463.15
P-9800 -1.95,, -1.28,, 0.56, -220.88
NEC-329 -7.11 -5.12 1,31 -313.42
GL-629 2,56 1,30 -0,77 361.81
No.501 1.24, 1,22 -0,36 314,65
K-4 3.84 2.72 -0,03 -203.39
ICCC-14 -0.92 -0.03 0,22 -255,12
SE(gi) 1.66 1.51 0.53 114,74
Testers
7358-8-2-B-BH 1.56 2.00 -0.54 127.11
7347-6-4-B-BH 1.38 0.53 0.08 -13.99
7385-17-2-BH -0.69 -0.50 0.71 -113,27
7369-5-3-1P-BP -2,25 -2.03 -0,24 0.14
SE(g;) 2.6 2,39 0.84 181.42
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Table 2.8, SCA effects in F; 10 x 4 L x T trial at Hissar, 1980/81.

Days to

Days to

Crosses " 1st 50% Disease Se:d/%;eld
flower flowering &

C-104 x 7358-8-2-B-BH -0.16 0.92 0.13 288,26
X 7347-6-4-B-BH 1.43 1,38 0.51 47,11
x 7385-17-2-BH -1,58 -2.25 -1,79 -236,30
X 7369-5-3-1P-BP 0.32 -0.05 1.16 - 99,07
L-532 x 7358-8-2-B-BH -0.56 -1.42 -0.35 248,19
X 7347-6-4-B-BH -0.88 0.05 -0.45 146,04
x 7385-17-2-BH 0.27 0.42 0.92 -435,78
X 7369-5-3-1P-BP 1.17 0.95 -0.13 41,56
GL-622 x 7358-8-2-B-BH -3.41 -0.58 -0,74 173,47
x 7347-6-4-B-BH 4,76 2,22 -1,03 439,67
x 7385-17-2-BH -6,25 -5,42 2.15 -517.45
X 7369-5-3-1P-BP 4,90 3,78 -0,38 -95.70
NEC-139 x7358-8-2-B-BH 1,28 1,75 1.46 -129,21
X 7347-6-4-B-BH -7.88 -7.,78 -0.83 130,04
X 7385-17-2-BH 3.85 3,58 -0.12 69,47
X 7369-5-3-1P-BP 2,75 2.45 -0.51 -70.31
P-9800 x 7358-8-2-B-BH 0.69 0.08 -0.54 288,34
x 7347-6-4-B-BH 3,20 2,55 -1,49 19,82
X 7385-17-2-BH -1,73 -1.42 0.21 35,70
x 7369-5-3-1P-BP -2.16 -1,22 1.82 -343.85
NEC-329 x 7358-8-2-B-BH 2,53 0.92 1,04 -234,20
X 7347-6-4-B-BH 1.70 1.72 -1,58 94,55
x 7385-17-2-BH 2,77 4,42 1.13 15.65
X 7369-5-3-1P-BP -7.00 -7.05 -0.59 123,99
GL-629 x 7358-8-2-B-BH 0.19 -0,17 0.13 -321,71
X 7347-6-4-B-BH 0.03 -0,03 0.17 -20,77
X 7385-17-2-BH -0.90 -0,33 -0.79 71.57
X 7369-5-3-1P-BP 0.67 0.53 0.49 270,91
No.501 x 7358-8-2-B-BH -1.83 -2.75 -1,29 218,90
X 7347-6-4-B-BH 0.34 0.38 1.76 -377.70
x 7385-17-2-BH 1.75 1,08 -0.54 243,83
X 7369-5-3-1P-BP -0,27 1,28 0.07 -85,03
K-4 x 7358-8-2-B-BH 1.25 1.75 -0.64 -104,01
X 7347-6-4-B-BH -0,54 -0,78 1.43 -233,97
x 7385-17-2-BH 0,57 -0.08 -0.53 294,17
X 7369-5-3-1P-BP -1,28 -0.88 -0.25 43,81
1CCC-14 x 7358-8-2-B-BH -0,01 -0,50 0.81 -428,03
x 7347-6-4-B-BH -2.16 0.30 "1.52 244,80
x 7385-17-2-BH 1.25 0,00 -0.64 459,14
x 7369-5-3-1P-BP 0.9 0.20 -1.69 213,68
ss(sij-sii) 4,97 4,53 1,59 344,21
se(sij sjj) 4,54 4,14 1.45 314,22
SE(Sij) 4,23 3.85 1.35, 292,52




Table 2.9. Characteristics of parents,

Fps and checks in F; 10 x 4 line x tester trial at Hissar in 1980/81.
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C-104 x 7358-8-2-B-BH a0 95 167 2,53 11.70 an. 47 110.07 21.31 3.33 19.9 516
x 7347-6-4-B-BH 89 93 168 4.00 12,63 112,87 137.10 27.04 3.00 21.8 690
x 7385-17-2-B-BH 87 93 165 2.80 10.27 102,30 129.40 28.11 2.67 22.1 647
x 7369-5-3-1P-BP 89 93 166 2,27 9.60 95.33 141.87 28.94 3.67 21.5 480
L-532 x 7358-8-2-B-BH 89 04 165 2,37 11.23 73.67 103.20 15.91 3.67 22.8 738
X 7347-6-4-B-BH Q0 94 164 2.33 11,07 90,37 108.30 20.45 1.67 20.6 904
x 7385-17-2-B-BH 88 93 167 2.50 12.00 126.07 174,57 29,48 2.67 19.7 912
x 7369-5-3-1P-BP 88 93 167 2.23 10,13 93.07 115.20 27.05 3.00 24 .4 762
GL-622 x 7358-8-2-B-BH 91 96 166 2.93 15.73 151,97 224,57 41 .94 3,00 19.6 882
x 7347-6-4-B-BH 87 92 167 2,53 11.60 122.23 176.80 31.16 3.67 18.8 1412
x 7385-17-2-B-BH 90 94 167 2,47 10.50 87.60 114.47 22.30 2.67 21.4 1087
x 7369-5-3-1P-BP 0 94 166 2.83 12.30 105.63 129.07 24.92 3.00 22.6 1492
NEC-139 x 7358-8-2-B-BH 88 93 166 2,73 11.73 104,37 146.13 29.61 3.00 20.9 567
x 7347-6-4-B-BH 87 93 167 2.50 14.03 104.77 147.30 23.67 3.00 20.5 405
x 7385-17-2-B-BH 92 94 165 2.47 9.87 92,87 124 .47 23.76 3.00 21.1 601
x 7369-5-3-1P-BP 88 93 168 2,43 10.80 85.57 123.53 21.32 3.33 20.0 820
P-9800 x 7358-8-2-B-BH 89 93 168 2.90 12,70 93.17 132.10 23,50 3.67 18.2 1071
’ x 7347-6-4-B-BH 89 93 167 2.67 9.80 90,23 109.33 24.60 2.67 23.8 940
x 7385-17-2-B-BH 90 94 166 2,57 9.00 89.43 138,03 2420 3.33 19.0 912
x 7369-5-3-1P-BP 85 90 167 2.77 11.47 105.83 143,17 25.28 3.67 19,4 1269
NEC-329 x 7358-8-2-B-BH 88 93 165 2.4%3 10,50 90.17 113,67 23.29 3.67 21.9 631
x 7347-6-4-B-BH Q0 94 166 2,93 15.37 128.80 165.17 33.93 2.67 23.3 821
x 7385-17-2-B-BH 89 93 167 2.67 11.87 99,83 133,20 27.29 3.00 23.9 636
x 7369-5-3-1P-BP 87 92 166 2,53 11,50 109.67 146.43 25.12 3.00 21.1 752
GL-629 x 7358-8-2-B-BH 78 92 165 2.43 11.43 104,17 152,77 28.69 2.33 23.3 978
x 7347-6-4-B-BH 89 94 166 2,47 13,07 101.73 135.17 26,74 2,00 18.7 547
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GL-629 x 7385-17-2-B-BH 87 92 167 53 2,70 13.03 120.30 158.20 27.34 3.00 6.67 19.0 897
x 7369-5-3-1P-BP 76 89 166 57 2.20 10.47 67 .67 118.50 23.50 2.33 4.00 20.9 686
No.501 x 7358-8-2-B-BH &9 93 166 52 2,57 10.13 86.23 128.23 23.10 3.00 7.67 19.9 924
x 7347-6-4-B-BH 83 88 166 53 2.37 13,83 147.63 210.57 32.30 3.33 7.00 19.4 788
x 7385-17-2-B-BH 87 93 169 57 2.80 12.13 113.70 139.40 26.79 3.33 6.67 21.8 858
x 7369-5-3-1P-BP 89 93 168 58 2,67 13.43 105.07 131.43 24.19 3.00 6.33 20.9 968
K-4 x 7358-8-2-B-BH 85 89 168 58 2,87 15.20 104.63 131,27 27.69 2.33 6.67 21.4 833
x 7347-6-4-B-BH 90 94 166 61 2,63 13,10 125.83 166.40 25,97 3.33 8.67 19.5 460
x 7385-17-2-B-BH 88 93 167 63 2,33 13.83 122,33 65.32 28.74 4.00 7.67 22.4 804
x 7369-5-3-1P-BP 78 91 166 56 2,60 13.73 163.60 208.90 36.76 3.00 4.67 18.5 912
ICCC-14 x 7358-8-2-B-BH 84 87 168 58 2.47 12.13 99.97 138,97 25.54 3.67 6.33 18,2 862
x 7347-6-4-B-BH 8s 91 166 58 2.50 12.87 129.70 150.70 29.94 2.67 5.33 21.0 758
x 7385-17-2-B-BH 87 92 167 55 2.57 12,27 115.10 149,27 24,80 3.00 4.33 20.2 1309
x 7369-5-3-1P-BP 85 89 166 55 2.63 13,37 166,53 228.77 39.22 3.33 4.00 15.8 684
Lines
C-104 a3 98 167 55 2.00 11.00 83 100 19.6 1.00 21.6 428
L-532 920 94 168 62 2,33 11.33 77 94 19.3 1.67 23.8 921
GL-622 118 93 166 50 2.33 10.00 89 115 30.2 1.00 27.7 476
NEC-139 41 53 168 54 2,00 15.00 152 218 30.0 1.00 - -
P-9800 84 89 161 56 2.00 11.00 57 76 13.3 1.00 - -
NEC-329 89 96 167 56 2,50 14.50 116 147 30.5 1.00 12.8 1761
GL-629 87 92 168 S5 2.67 15.33 113 169 29.1 1.67 17.5 666
No.501 85 92 168 56 2.33 10.33 86 108 27.2 1.00 25.7 493
K-4 92 97 167 SS 2.63 12.33 102 164 27.9 1.00 18.8 850
ICCC-14 82 88 167 49 2,33 14.00 103 207 29.9 1.00 16.7 857
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There were significant differences due to lines for days to
50% flowering, disease score, seed size and seed yield as in
the F] trial and also for primary branches and pods per plant
(Table 2.10). Differences among testers were significant for
days to first and 50% flowering, numbers of secondary branches
and pods per plant. The lines x testers mean squares was
significant only for the disease score. :

As with the F, trial there were no significant general
combining ability effects among the testers (Table 2.11).
Among lines, K-4 was a good general combiner for seed yield
and for earliness, in contrast with the F; trial where K-4
was later. NEC-139 was again the poorest combiner for seed

yield. Estimates of SCA effects were small and usually non-
significant (Table 2.12).

F7 10 x 5 line x tester trial. The 49 F, populations of the
F; line x tester set tested in 1979-80 (ROW 1979/80, Tables

277 to 2.10) were included in an 8 x 8 triple lattice trial

with the 15 parents. The plot sizes and data recorded were

the same as for the Fp 10 x 4 trial.

Many plots were damaged by disease so that accurate yield
and seed size data could not be obtained from some entries
which were omitted from the analysis. This also prevented
valid estimates of combining ability but the characteristics

of those entries from which meaningful data were recorded are
shown in Table 2.13.

There were significant differences among these entries
for all characters except numbers of primary and secondary
branches and seed yield per plant. The highest yield (1639
kg seed/ha) was obtained from the parent, ICCC-2, while the
Fo of the cross ICCC-2 and GL-629 ranked second, seed yields
being closely associated with disease scores. The best
combinations have been advanced for Fj3 trials in 1981-82,

Fys for high yield. 27 K x K and 8 K x D Fgs which had been
tested as Fis in 1979-80 (ROW, 1979/80, tables 2.1l and 2.12)
were included in an 8 x 8 triple lattice trial together with
27 F1s of crosses made in 1979-80 and multiplied in Kashmir
(ROW, 1979/80, Table 2.4) and the checks L-550 and H-208.

The plot size was 4 rows, 4m apart with 60 cm between rows
and data recorded were days to flowering, disease incidence,
seed yield and seed size (Table 2,14).

As in the other trials, plots of a number of entries were
severely damaged by Ascochyta and Botrytis and were omitted
from the analysis. There were significant differences among
the 43 remaining entries for all characters except the disease
rating. The highest seed yield (2173 kg/ha) was obtained
from the Fo of JM-482 x K-850 followed by 1855 kg/ha from
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Mean squares and estimates 0f GCA and SCA variances

tester trial at Hissar in 1980/81.

Table 2.10,

from the analysis of variance of F2

By /08y
PI8IA paay

(8) spaos
00T 20 Iy3ToM

310D 3SBASTY)

3100S [ENSIA

protl
juetd ardutg

pod

19s pod u3
sAep ;0 aaquny

sayoueaq AJep
Fuooos JO Isgquny

SaYdUBRI( ALEBW
-tad ;o0 xaqump

[wo)3aydtoy ueld

Kitangew o3 sAe(

dULIOMO T4
20s 01 sAe(

IaMOT 3
IsITF 01 sAheq

4d

90anos

yspoass jo aagumy,

S90S

* %
20,79
8 86

14,43

Lines

N

]

15

S
(ol

<

koS
[

-\

m

3

Testers

wa
[

[¥al

tr

010

¢]

2

T4

(X3

5

Lines x Testers

Frror

24033

[0

o

S

1,19

78

Variance estimates

’\,1*

<

3961,10

i

.86

1

(‘CA
SCA

—
(o}

!

N a4

S4

1.21

(g}
o

CA/SCA

¢




20°SFL 9L°0  89°0 ¥E0  06°C 0z 91 ¢6°01 680 3170 7y 0T €80 1072 (*8) as
vy SL*0- U0~ SI°0 8uU'¢ Z5°8 ¥9°91 PR 000 Zv0 £9°0 ST°I- LbTI- dd-dI-£-S-69%L
v v9-  IbT0 €S0 IZ°0- plta £9°¢ 682 80°0 80°0-  PZ°U- LSTU- 9S'0- £4°1- HA-d-Z-L1-S8%L
80°98 S0°U- LI°0- C6°0- LS'T- 9L°1I- L0°ZI- Z8'0- £U0°U 6S°1- €2°0  $9°0  LS'T  HE-4-p-9-LbSL
01 95-  6£°0 00~ 10°0- ST°0 v o- 81°2- vyt o-  S0T0 IP' T 0£0- PI°T  £€9°1 HA-9-7-8-8SEL
SI191S3],
22 Is 8F°0 P00 IZT0 8Tt Shaai} s 76°9 i5°0 710 POSZ SS90 TsT0 LTI ('e) us
687L0T  LeTIT wSTIT T0 0L S NI 2 9¢ . ¢ £y $0°0- 00~ 8y 18T~ 8L'c- ¥1-2001
*9gt9 1 TYwoti-TTolto- treto TYZor TTYestir Ttivce STru- SuTo 9Z°s- 0£T0-"Trp 1 8671 !
6o eb-  TLiTT Z1TI- 840~ 19U~ 60U 6T~ S®IZL- TITL- (2= $1°Z  €1°0-""90"1- LL7C- [US ON
91°S0T TfSeTi- fzsto- IS0 Tru- <py 9% *erto Y00 91 0- v’ 1 FrecI1- “r2°u- 62919
PR T R LOETT o psTos LsTus S 1£°¢ 2170 SL'0-  09°C- i¥u- Toyu  S§°U- 62¢ DN
FLTOS- 1L T8970 TITT0 19700 x6U 1T SLT6T Proo- 1270~ €20 LoTU- 9870 SeT0- ous6-d
L6790 01 0= 460 TZTU 9670 TTRGL 6870 20°0 ZLU=  9S°0  LPTu- €S0 W60 6% L=D4N
ZogsI- pe 1 Yzt e6z0- 6771 s i- $T°S- €70 9170 It°0- ul'u  B6LU- 8ITU- 27910
87291 YYebr o870~ €170~ £9°0 A 80°S 0P 1 0SS0 [S'C  Sv°0 Y80 §6. 1 zes-1
st oS- TTzstu Ttro 1700 v € slise-  £S7CTT- Testo- YTS0T0- TSTe iru 6L L £L7T ¥OT-D
¥
Sout]
oz - —
. F z = . z z EE g = 5 23 3
@ - »n S . 5 lm 33 < S 3 »n s 2
o o o = = o o o © 21 ~ x “H v
o o = Y 1S < [+ a T~ [alet [ad ® ~+ —
s a - n —_ A 3 = 0~ ~ = = o - 0 o ~
*< wn [¢] o D o) [} @ O [ ERe] [¢] — £ O
[t ~—~ O g — (o] .o =2} 3+ [id 3 3 n D
[ AN Ned TR 4 w ~ oL jovaEe -+ o 2] il o0 e e -~
— — 0 fo} — 4 T n =2 = t =° e
=) —_ ] ~ © w T o o o o ~ o —
2 =3 © =3 o -+ el 0 e —~ =1 7
> (¢4 [ad ® ~< o ] 2] - ~
o 17 =] 3 ~+
) ! ~ <
‘18/0861 ut
AUSSL] 3B [BLI] I23S32 X SUI[ 1 X O] <4 WOLy SIOII3 pIepuels ITayl pu S$3123333 VDU O SIIBUTISY 1177 3TqEL




3870 6C°0 00°¢- 1s°0c- ¥S*32z- S°I- 810~ P90 LPT0- cmonmu 02°1- a¥-dI1-£-5-69¢L X
TG 00~ €970 fS°¢ Z8'Z1 8%¥°0 €170 69°¢- oF°0 86°Q ov 1 HE-g-7-L1-S85L X
v TCT0 65’0~ 60°.- ¥9'¢- SO'1 £2°0 9Z°¢ Q970 PP I LL70 HE-8-v-9-LF8L X
T 8T g 307 S¢€°Si $0°0- SIT0- IZ°I- g£S°0- 1970 670~ H4-8§-2-8-8Sg. X 6791
7= 3¢y S9°9f Qr"0 TG IPT2  Qf£Tu- 69707 S679T dd-diToi 57698l X
S RN VIR S -*g1To- w0 800 QTT €270 I€°1 YZEF HE-d-I-o1-SBEL X
ns 1 pLU P e 29771~ SST0- SOT0- 197¢- LiTd 9s0-  S£70 Hd-d9-v-S-.ivgL X
BBt 80~ J179- L. 1= 99°0- _1T0- I0°1- Qi1 070" ¢ Hd-4-Z-8-8S¢s X 62£-JdAN
.67 6772 v L L073 L0°0- vy L8°0 18°0 e dd-d1-¢-5-69¢L X
i L1y J¢°8 20~ 1179 S6° = L0°0 €570~ S8°9- HHE-9-7-L1-S8%L X
1T 20°C .99 18°¢- p0° 0 F0°.- L0°I- 8T°C Ts8'¢ HE-d-v-9-Ltgs X
o’ 797§~ v°Zz- 1870 800~ ¢£°Ss- ¢I7C 9§°0- S8i70 Hd-d4-C-8-8S¢. X 0086-d
cor nt7- 0g"C 0o~ S1°0 79°¢ 60 FI72 Q€ Y  dd-=dl-¢-S-69¢L X
er’ SOTT- €. L- 9T°E y9 oG- €170 o0 - £T70 £S°0U-  £2°0 HE-4-C2-.L1-S8%L X
L7 780 9<°8 c6" 6.°C 10°0- 9701~ g£¥° 0 $L°0- €.°7- HY-g€-v-9-ivel X
i 22" Z TIUST G6LTII- TOTT- 9070 Criter Gyl 680" w0~ HE-d-I-8-8S5tl X 6¢1-D:dN
Qv €72 STCZI- 6L7FI- 90 0 3 oL T = ST I- So'e- d8-dl-£-S-o9y. X
Sy 2 1- L% S- 9S°0- 8% O~ 270 b .01 ey Hd-d-C-_1-98¢. X
ST’ "y 06777 S9°¢1 8Z'u Tu 0= 097 % - £S 0 Ze 0~ Hd-d-v-9-itys X
31 Z¢ 0~ S1°S- 0.1 9s I- Tv' G- 0Z°%- ¢ €00 So"C- HE-4-2-8-8S%. X CZ9ID
¢1° IP°S- S 20l- 99°pz- L1°1I- vp'U- :21°C- ¢ I8°0 8870 dd-dI-¢-S-69¢L X
0L 179 1822 OI°8T S§'1 0T u- LZ7¢ 89 I8°0 S1°¢ Hd-9-C-L1-S8%L X
£9° €0°0- vI°O 19°¢ Z¢T0- 0gt0- stU 870~ 9UTU- SLTI- Hd-d-t-9-Lipel X
€z" gL 0- L17¢€- S6°1 9¢ 0= S8°0Q vl 8¢ 1 QS i- 381~ Hd-9-C-8-8S¢i X ¢Sl
8¢" 62°1T sv'Ii 8S°L SZ°0-""pz'Cc LZ°1- €S°T 18°0 Z°0-  dd4-dI-£-S-69¢. X
88°0 8¢ 0~ Ot 6- £€6°I- 6L°0- SO0~ £0°C LZ7I- 61°0- LO°1 HE-4-C-L1-S8¢s X
80° 1~ Sp°1 €579 STV I1°0 ZI1°0- <Cl'¢ Oy U- ©6¢£°0- LSO~ HE-d-v-9-L¥PgL X
81°0- 9¢'C- 6 8- tgT- £6°0 LO0°0- s6'C- <170 £2°0- 0g£°0- HE-494-2-8-8S¥Z X v0i-D
= =
2 2 = -~ £ 5 SE 3% & ¢
1% @ - wn 17 = 5 =< 55 25 g % a4 51
@© a.m ® £ < = > w < - T = —_< - far]
=~ @ «n > 3 1] ltliac] (o] o (4] + Qo un —n =
ke ol ~+ 173 — o= = Ing T3 o= = o = Q -+
> o @ %3 = & o ° & o s o 2. 38 59 2
vurm. —_— 73 o = m -+ - W ) S oY byl W e - ﬂ
o (9] Q — -+ o Is) [e) = ~+ =S wn — 7]
— - o 1 ™ = =9 oo o] ~ IS IR «»
o o 3 @ = 2 o ® = — - e -
(=] @ [ad a wn v O [ n e
»n (4] ] t 3 —~+
~ Iad 3 vy <

“18/0861 UT JIBSSTH 1€ TRTJII I33S21 X 3UIT y X 01 ¢4 woIj SIOXIS pIBpPUBIS IT3Yl puB $3ID9333 VIS 3JO S9IBUTISY  “ZI'Z SI4GEL



105

fr

v8'ssz  €Z°T  I'T  ¥S°0 89°y S1°9Z €9°L1 vy’T  62°0 0Z°S S9°T §£°1 ST'€ (""s)as
81°1Sz Z€'I  8I'T 8S°0 £0°S 90°8Z ©6°8T SS'T IS°0 8S°S LL°T Sv'l  6v°¢€ Fe-Frag
SI'SLZ  SP'T  6Z°T $9°0 IS°S  pLT0E SLT0Z OL°T  ¥€°0 19 we'l  LS'T  78°€ ('s-Frg)as
98°895- ¥8°I- €S°0- 62°0- SIS Zp0f pE°PI L£°0- 90°0 LIS~ SOTI- 180 8E'I HE-dI-£-5-695L X
80°98T= ¥9°D L6°I ¥0°0 £0°0 SO'LT Ly¥T SI'T  SI1°0- ¥Z°v- 8I°0- 6171~ Z0°0- HE-9-C-LI-S8SL X
86 PP ZI'T  00°[- 80°0 pI'F- 68°vS- 99°L1- 8Z°0- 91°0 #.°€ SE£°0 £L°0- §9°T- HEA-8-v-9-LpEL X
9660y 80°0 £p°0- 8I°0 80°I- I9°ZI- SI'TL- £5°0- 0I'0- 89S 88°0 II'1 82°0 HE-4-Z-8-8SEL X pI1-DIDI
29°.82 0S°T  §S°TI- 17°0- 8L°S- §I°6I- ZC'ZI- 69°0- 01°0- 1Z°0 €S°0 ¥ 0- Sp 0= HE-dT-£-S-695L X
62°81- 61°0- O0£'T S€I°0 S9°S- Op'S¢- 9072l $.°1- 200~ §£°7- £L0°0 I1°0- SI'I HE-9-7-L1-S85L X
89°08I- $9°0~ 970~ SI°0 pL'I- $£CI°0I- 61°6- L6°1- Z1°0- ¥6°0- 0¥ 0- ¥9°0- SI°I- HE-8-p-9-LpsL X
99°88-  Lv°0- 06°0 80°0- ,8I°SI ,96°%9 99§V, 68°F £2°0 90°€ 0Z'0- 61T Sp'0 HE-8-7-8-85¢L X )
0z°sv- SL°0- 8S°0 SI°0- 6S°T SL'81 06°:1 68°0 0I°0 80°2- £97°0- 90°L (6°1  HE-dI-$-S-69EL X
L'SE= v0'z- SP'I- £1°0- Z0°¢- 09'8- I1'Sg- £¥°0- €I1°0- Z£°C- OT°0- 8T°7- LL'9™ HA-€-2-L1-S8¢L X
€9°49  I£TT  8S'0  60°0- 060 beTT- SITL 0ZT0- ¥Z°0 6L 01°0  98°0 09°C  HE-9-y-9-LpSL X
I€°TT 8v°T  8p°0  $S°0  €S°0  2s'L- 80°0 vZT0- 1270~ LSSt €970 980 0I'CZ  HE-9-7-8-8S£L X T0S°ON
(% Sm = < g 2 vn,...N WW M vnvu
§ 42 § § g 8 & 43 3% § ¢ .z 3
m [oY=) 3 [~ =) o n o] o las —— < "< m
~ N Y o <~ n o R [ealle ] o'H ct ow — o =
> 7] — My = — [ng - =3 > o b Q ~+
B.M. ~ O (] @ o WO o WO jo o] o a ot ] o]
L A » 3 av 2P g A" a2l = 3 2° g° o
<% [ [e] o -t = o} =alY] =1 = ot 3w — ©n
(=] o N ] o] [=9 o mul + [=1 Q0,0.... ©n
S o] 3 c. w0 n o= —~ = of ~+
o + i 1 [e] ! (e} Lad
~ [} =] 3 4
-+ 1 ~ <

‘Z1°C @TqelL” " " °pIuo)



Table 2.13.

Characteristics of entries in F; 10 x 5 L x T trial at Hissar in 1980/81.

i = - ~
13) ' S o P o
o ~ - [SI7Y w =} m [ © o
o oo >~ e - Q © o ) = [ S
w e o <= [aN < o =} j=% — [e] [e] —
BT e [ 3] [3) S = e.o o Q 0
. o - $~ o “— = G m [<% Y ﬂ — n 0 G
Entries S o n 3 o o ) o ) o
k3 > P = ~ = o — — e — © v
v © =g = O ~ .0 ut o, oo >, g n o]
e - ' o © I3 o« = o
@ 4 5 O > S > n 0 - n © b ©
= g & g & > £ o o~ n o
— < < ) > ol @
o z B Zz o = z = =
Fp_generation
Pant G-114 x GL-629 91 167 60 2,50 10,43 130.43 197,23 26.25 3.00 5.00 14,7 1222 6
Pant G-114 x L-550 88 167 57 2.53 11.67 122.47 190.20 27,37 3.00 5.00 17.1 1269 4
Pant G-114 x P-422 0 167 54 2.43 11.97 173,70 259.17 29.81 3.33 7.33 13.5 766 40
Pant G.114 x Giza 66 167 62 2,57 12,47 138.8¢ 202.90 25,58 3,67 4,27 14,0 1206 9
Pant (-114 x K-56567 92 167 0 2.70 16,33 149,33 226,43 33.n6 3,67 1.33 16.3 1055 14
Pant G-114 x Rabat Q2 16€ S1 2,53 10,67 114 .87 185.37 27.24 3.67 6.67 17.4 944 23
Pant G-114 x Kourcsh 8~ 166 54 2,63 13,63 140.20 211.97 26.29 4 .00 5.00 17.9 808 35
Pant CG-114 x P-9623 52 167 S5 2,60 9.73 99,37 28.24 4.00 3.33 20.2 970 19
Pant G-114 x No.501 RIV 167 57 2,90 10,60 121.93 .10 29 32 3.33 3.067 17.3 1158 10
Pant C-114 x .IM-482 92 164 65 3,27 10.23 157,83 255.00 33,23 2.67 4,44 14.6 1214 8§
ICCC-2 x GL-629 ez 168 [ 3.90 16.27 154,93 239.70 25.49 3.33 4,00 13.5 1404 2
ICCC-2 x L-S50 93 167 66 3,20 12.47 149.03 235,23 28,04 3.3 6,00 13,8 1051 15
ICCC-2 x P-422 90 167 59 3.30 14.13 183,73 289.07 30,84 2.40 6.33 12.2 793 37
ICCC-2 x Giza 75 166 68 3.37 14,23 139,50 204.67 25.33 3.67 5.67 13.2 532 48
ICCC-2 x K-56567 Q2 166 60 3,33 11,13 151.27 221.50 28,63 4.00 5.33 16.5 1080 12
ICCC-2 x Rabat 92 168 78 4,17 14,10 109,63 156.03 23,11 3.00 4.67 15.8 774 39
ICCC-2 x Kourosh 38 166 €1 2,.8% 13.03 162,67 233,37 3,18 2.67 7.Q8 17.8 801 36
ICCC-2 x P-9¢€23 78 166 63 2,80 14.23 136.9C 201,70 20,34 5.00 6.94 17.2 718 43
ICCC-2 x No.501 92 166 59 2,53 11.23 109 33 166,17 28,15 2.67 5.33 18.¢& 8453 30
ICCC-2 x JM-482 93 167 &5 3.03 12.903 132,23 213.20 22.0% 3.00 5.33 13.4 %29 32
ICCC-4 x GL-8&2¢9 89 166 z 2,90 13._80 151,03 206 83 26,20 3.67 7.00 15.2 1087 1:
ICCC-4 x L-35¢ €5 167 66 2.53 11,27 139 53 213 .A0 22,48 3.00 6.67 17.2 877 25
ICCC-4 x P-422 £6 166 2 2,30 10.893 128.3¢ 178.9¢C 21.3 5.00 7,057 1%2.8 682 44
ICCC-4 x Giza 61 166 S7 2.57 15.00 155.87 243,33 28,98 z 33 8. 90 16.3 81z 34
ICCC-4 x K-56567 54 167 65 2.83 13,30 122.8¢C 162,27 22.33 3.67 7.00 1c.6 849 32
ICCC-4 x Rabat 87 16¢€ 68 2,63 11,90 109.53 150.30 24,05 4,60 6.79 iTot 841 31
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Table 2.14, Characteristics of K x K and D x K F, populations made for
high yield.

Days to Weight of
Entries S0y PEseass 0 ceeds %"sﬁ—%ﬂ%

flowering score (@) g/ha Ran
No.501 x Annigeri 52,00 8.00 26,17 580 34
No.501 x ICCC-1 78,00 6,33 24,30 1346 5
7357-12-3-BH x 7385-17-2-BH 87.33 6,00 20,00 1086 13
7357-12-3-BH x JM-482 94,00 7,00 15.77 906 18
7357-12-3-BH x Annigeri 52,00 7.33 17,77 733 23
7357-12-3-BH x ICCC-1 66,33 8,33 16.48 1023 14
Giza x ICCC-2 51.00 6.33 15,05 1351 4
JM-482 x H-208 91,33 5.33 13.30 1855 2
JM-482 x K-850 91.00 6.00 20,55 2172 1
No.501 x P-9800 61,33 8.67 25,37 454 37
No,501 x P-2591 52,33 8.33 24,00 562 35
No.501 x JM-482 91,33 4,67 19,03 1268 7
No.501 x GL-629 91,67 6.00 23,00 1387 3
No,501 x P-9623 47,67 7.33 25.70 662 29
No,501 x K-1480 79.67 7.33 27,75 543 36
No.501 x Jam 77.67 8.00 25,68 182 43
(L-550 x L-2) x P-9800 49,33 6,33 25.77 818 20
No.501 x NEC-141 93,00 8.67 27.40 335 39
No.501 x L-532 92,00 4,33 24,83 1154 10
No.501 x GL-645 78.33 8.33 21,65 293 41
No.501 x P-422 92,00 6.67 20,30 618 32
L-532 x P-2265 92,33 8.00 20,00 429 38
L-532 x GL-645 52,00 6.00 15.3% 682 25
L-532 x NEC-2594 94,33 7.33 22,70 231 42
L-550 x K-56567 47,33 7.33 20,65 1008 15
L-550 x Kourosh 89.33 7.00 25,23 656 30
L-550 x L-534 90,33 7.33 27.13 296 40
L-550 X NEC-30 78,00 7.33 26,45 605 33
L-550 x NEC-139 91,67 8.33 25,10 662 28
L-550 X NEC-329 92,00 5.33 22,93 1216 9
7378-18-5-2H-BH x NEC-1640 94,82 6.00 25.90 851 19
7378-18-5-2H-BH X NEC-1663 90,33 8,33 24,55 927 17
7378-18-5-2H-BH X C-104 93,00 6.00 22.45 977 16
7378~18-5-2H-BH X GL-622 92,00 5.67 23.42 1226 8
7378-18-5-2H-BH X GL-629 90.67 5.33 19.00 1132 12
7378-18-5-2H-BH X OL-645 90.33 7.67 18,73 1140 11
7378-18-5-2H-By X GL-651 91,33 5.33 20,07 1312 6
7378-18-5-2H-BH X Giza 52,00 7.67 22.15 675 26
K-4 x Hyb-16-3 94,33 7.67 18,40 798 21
K-4 X KM-466 90/67 8.33 17,95 631 31
K-4 x K-1189 53,00 7.67 20,65 707 24
K-4 x K-1481 94,67 5.67 19,55 668 27
L-550 90,33 7.33 24,60 758 22
Grand mean 79,40 6.94 21,92 858,79
CD(.05) 14,12 2,62 4,19 600.06

CV(%) 11.0 23.2 11.g 43,1
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JM-482 x H-208. The kabuli check, L-550, ranked 22nd with
759 kg/ha.

F, trial. Thirty four F3 populations derived from crosses
involving kabuli parents, the Fy populations of which had
been tested in F)-trials-A and B at Hissar in 1979-80 (ROW
1979/80, Tables 2.13, 2.14 and 2.15) were evaluated together
with the controls L-550 and H-208 in a 6 x 6 triple lattice
trial, this season. Plot sizes were as for the F, trials.
The numbers of days to flowering and to maturity, disease
scores, seed yields and seed sizes were recorded.

Plots of 5 entries were severely damaged by disease and
were omitted from the analysis. There were significant
differences among the remaining 34 entries, for all charac-
ters but days to maturity (Table 2.15). The CV for seed
yield (30.9%) was rather lower than the Fy trials. H-208
gave a significantly higher seed vield (3011 kg/ha) than
other entries. L-550 ranked second and was also significantly
higher yielding than most of the Fys. There was again a
close association between the disease rating and seed yield.
The best Fqs will be sown as bulks for single plant selection
in 1981/82.

Non-replicated bulks and progeny rows
The numbers of non-replicated bulks and progeny rows
sown and the single plants and lines selected are summarised

in Table 2.16,

Table2.16, The numbers of bulks and progeny rows sown and single
plants and lines selected at Hissar in 1980/81.

Number selected

Generation Type Number sown

Single plants Lines

F2 Population 25 80 -
Fz Population 126 305 -
Fq Population 4 68 -
Fy4 Progeny 1076 - 84
Fg Population 64 46 -
Fg Progeny 658 | 143 135
Fe Progeny bulk 118 |

Fe Progeny 44 11 3
Fe Progeny bulk 134 - 28
F7 Progeny 121 | : 12
F; Progeny bulk 51§

Total 2421 653 262
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Populations, Non replicated bulks of 10 to 50 rows of 4m length
and 60 cm anart (200 to 10N0 plants per nopulation) were sown
space-planted for single plant selection,

The F,s were 25 of the combinations which had also been
included in the ¥y trial of high vielding tvpes. The F3s
were D x K combinations which had been in ¥y Trials C to F
(ROW 1079/80, Tables 2,15 to 2,18) and F4s, K x K combinations
from F, Trial A (ROW 1979/80, Tahle 2,21) at Hissar in 1979/80,
The F¢ nopulations comprised the 64 best entries from F, Trial
C at Hissar in 1979/80 (ROW 1979/80, Table 2,23),

Cingle nlants were selected based on anpearance and on
seed tvpe for evaluation in nrogeny rows in 1981/82.

Progeny rows and bulks, Progeny rows and bulks were sown in
2 row nlots 4 m long and 6Ncm apart with 1.-550 everv tenth
plot for comnarison,

Single nlants were selected for nrogenv rows in 1981/82,
Bulked lines exceeding the vield of the nearest check bv 200%
were selected for replicated tests and by 1507 for non-reoli-
cated rows in 1981/82, Tn addition, 101 advanced generation
lines were sent to TCARDA for replicated tests under winter-
sown conditions.

PRELIMINARY AND ADVANCED TPTALS

One hundred and seventy-five Fg and more advanced progeny bulks
were evaluated in two preliminarv and two advanced trials. The
trials were all triple lattices and included H-208 and/or L-550
as checks, The preliminarv trials were 8 x 8 and 6 x 6 lattices
with 4 row nlots and the advanced trials 7 x 7 and 6 x 6
lattices with 8 row plots. The rows were 30 cm apart and there
was 10cm between nlants within the rows. Days to flowering and
maturity, seed size and seed vield were recorded and the entries
rated for disease level,

There were sienificant differences among entries for all
characters in all four trials (Tables 2.17 to 2.20). In all
trials there were advanced breedineg lines giving over 2 tonnes
seed/ha and significantlv better than the kabuli check L-550,
Following elimination of those with unsatisfactory seed tvpe
14 entries from the nreliminarv trials and 31 from the advanced
trials (indicated in the tables) were selected for further
testing. 7Tn addition three entries from Advanced Trial 2 were
contributed for kabuli coordinated trials., The identities of
the ICCL entries are given in Table 2.21.



Table 2.17. Characteristics of entries in Preliminary Trial-1 at Hissar in 1980/81,

Days to Days . Weight of :
ICCL/ICC No. Pedigree 50% to  PiSease g5 seeds peod yield
flowering maturity core (g) g/ha Ran

VAR

74454-38-1P-1P-BP-BH FZ(K-SSO x JG-221) x L-550 93 166 2 17.9 1779 15§
74454-38-1P-2P-BP-BH F2(K-850 x JG-221) x L-550 94 162 6 16.1 1372 42
74508-4H-1H-1P-BP-BH F (Ahmedabad-52 x Ceylon-2) x

F, (K-4 x L-550) 89 167 3 17.2 1622 24
74508-4H-1H-2P-BP-BH Fz%Ahmedabad—SZ x Ceylon-2) x

F> (K-4 x L-550) 87 164 4 18.7 1628 23
74630-5H-1H-1P-BP-BH (Annigeri x B-108) x (L-550 x K-4) 91 163 4 17.3 1750 16
74698-1H-1H-1P-BP-BH C-104 x (JG-221 x BEG-482) 92 162 7 19.1 1381 40
74765-1H-1H-2P-BP-BH L-550 x (L-2 x BEG-482) 89 163 4 16.6 1846 12
74765-1H-1H-3P-BP-BH L-550 x (L-2 x BEG-482) 88 162 4 14.4 1439 35
74765-8H-1H-1P-BP-BH L-550 x (L-2 x BEG-482) 89 162 6 20.1 1426 36
74765-9H-1H-1P-BP-BH L-550 x (L.-2 x BEG-482) &8 163 4 20.0 2049 S5
74593 -~4H-1H-1H-1H-BH (K-850 x RS-11) x (L-550 x F-378) 88 167 4 23,1 1421 37
74593-4H-1H-1H-2H-BH (K-850 x RS-11) x (L-550 x F-378) 86 166 4 22,1 1077 58
74670-9H-1H-1H-1H-BH (Radhey x L-550) x (K-850 x H-208) 89 163 3 19.6 1966 9
74508 -4H- 1H-1H-2H-BH Fz(Ahmedabad-SZ x Ceylon-2) x

(K-4 x L-550) 92 165 3 17.9 999 Sga
74670-9H-1H-1H-2H-BH (Radhey x L-550) x (K-850 x H-208) 88 165 3 22.0 2228 1
74698-1H-1H-1H-1H-BH C-104 x (JG-221 x BEG-482) 93 163 S 17.2 1358 44
74649-14P-1P-1H-1H-BH (P-505 x F-378) x (B-108 x C-235) 92 166 4 24.7 1646 21
74397-4H-1H-1H-1H-BH FZ(L-SSO x H-208) x (K-4 x L-550) 92 165 S 16.6 1109 54
74440—17P-IP-IH-2H-BH (L-550 x GW-5/7) x (K-4 x L-550) 90 162 6 21.1 1262 49
74357 -6H-2H-1H-1H-BH FZ(L-SSO x H-208) x FZ(B-IOS x JG-24)91 165 6 19.3 1450 33
74433-12P-1P-2P-1H-BH F,(T-3 x Annigeri) x

gz(L-SSO x B-108) . 91 167 2 15.0 1463 32
74440-14P-1P-1P-1H-BH F,(GW-5/7 x L-550) x F,(K-4 x L-550) S0 162 6 23.6 1393 38
74440-14P-1P-1P-2H-BH FZ(GW-S/7 x L-550) x FZ(K-4 x L-550) 61 163 7 241 1230 SO
74440-14P-1P-3P-1H-BH Fo(GW-5/7 x L-550) x FZ(K-d x L-550) 60 163 7 25.6 976 60
74440-22P-1P-2P-1H-BH FZ(GW-5/7 x L-550) x FZ(K-4 x L-550) 46 166 4 21.4 951 61
74440-22P-1P-3P-1H-BH FZ(GW-S/7 x L-550) x Fz(K-4 x L-550) 49 163 S 22.7 1468 31



Contd....Table 2.17.

Days to Days . Weight of s
ICCL/ICC No. Pedigree 50% to Plsease 100 seeds §3§§3Z%§%§
flowering maturity (g) £

74807-1P-1P-1P-1H-BH NEC-1077 x (K-850 x C-235) 90 165 3 13.5 1824 14
74440-22P-1P-4P-1H-BH  F,(GW-5/7 x L-550) x F(K-4 x L-550) 49 164 7 18.9 946 62
74764-4P-1P-2P-1H-BH P-2614 x (H-208 x K-4) 88 164 5 17.4 1371 43
74764-4P-1P-3P-1H-BH P-2614 x (H-208 x K-4) 89 165 6 17.2 1449 34
74808-5P-1P-1P-1H-BH L-550 x (P-2940 x L.Local) 92 165 2 13.5 1941 10
74349-7H-1P-3P-1H-BH F,(P-1786 x C-214) x Fp(F-496 x L-550) 84 166 5 26.2 1549 28
74646-4H-2P-1P-1H-BH (C-235 x L-550) x (CP-66 x F-370) 91 168 2 17.7 1917 11
74454-10H-1H-3P-1H-BH  L-550 x (K-850 x JG-221) 74 164 3 23,7 2190 3
74670-9H-1H- 3P- 1H-BH (Radhey x L-550) x (K-850 x H-208} 88 164 4 23,1 1476 30
74765-9H-1H-5P-1H-BH L-550 x (L-2 x BEG-482) 86 164 3 16.6 1832 13
74807-1H-1H-4P-1H-BH NEC-1077 x (K-850 x C-235) 87 161 7 24.8 1657 202
74347-1H-1H-1P-1H-BH F2(L-1 x NP-34) x F,(Ceylon-2 x L-550) 88 163 4 23.2 1561 27,
74347-1H-1H-2P-1H-BH F2(L-1 x NP-34) x F,(Ceylon-2 x L-550) 45 164 3 23.3 1989 8
74716-3P-1P-1P-1H-BH P-4357 x (Ceylon-2 X L-550) 46 163 7 20.4 1087 56
74433-12P-1H-1P-1H-BH  (T-3 x Annigeri) x (L-550 x B-108) 93 166 4 15.6 1111 53
74440-14P-1P-1H-1H-BH  (L-550 x (W-5/7) x (K-4 x L-550) 92 162 5 22.4 1096 55
75862-3P-1P-2H-BH 12-071-0593 x GL-629 91 165 1 13,7 2017 6
75862-3P-1P-3H-BH 12-071-0593 x GL-629 92 166 3 13.1 1713 18
74884-5H-1H-2H-BH K-4 x L-550 91 163 4 20.2 1323 46
75485-11H-1H-1H~BH P-388 x (T-3 x P-836) 89 164 5 28.3 1390 39
75269-6P-3P-1H-BH (BR-70 x P-502)x(P-514 x P-502) 89 167 6 13.7 1337 45
752601-2H- 3P-2H-BH F4(P-1786 x C-214) x F,(L-550 x E-100) 98 168 3 16.8 1591 25
752601-2H-4P-1H-BH F4(P-1786 x C-214) x F,(L-550 x E-100) 92 168 3 17.0 2006 7
74884-5H-1P-1H-BH K-4 x L-550 94 166 5 21.4 1287 48
75495-2H-3P-2H-BH L-532 x (NEC-249 x NEC-34) 89 163 8 15.9 564 64
752559-3H-1H-1H-BH F3(L-345 x K-468) x F3[K-4 x (L-550 x

H-355)] 94 169 2 14.7 1215 S1_
7562-1H-1H-1H-BH L-550 x PM from L-550 90 161 5 23.8 1744 17
7599-1P-1H-1H-BH CPI-36071 x L-550 88 163 4 22.0 1306 47
75485-11H-2H-1H-BH P-388 x (T-3 x P-836) 87 163 4 32.3 2197 2:
75485-11H-2H- 2H-BH P-388 x (T-3 x P-836) 73 161 5 29.8 1684 19
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Contd....Table 2.19.

Days to Days . Weight of -
Selection number Pedigree 50% to Disease ;g5”seeds §2§E_Zlil%
flowering maturity S¢€°T€ (g) g/ha Ran
ICCL-80023 H-208 x C-104 91 167 4 19.0 2100 15
ICCL-80024 L-550 x L-2 86 167 S 24.5 1946 278
ICCL-80025 L-550 x L-2 88 166 S 21.6 1922 298
ICCL-80026 F-378 x Rabat 88 167 4 21.4 1626 432
73843-2-2H-LB-BH L-550 x Pant -104 87 163 4 20.7 1990 242
7353-6-1-1P-1P-1H-BH L-550 x BEG-482 90 169 2 17.1 2439 6b
ICCL-80006 L-550 x L-2 88 168 2 18.2 2524 3a
ICCL-80006 L-550 x L-2 86 167 2 18.3 2327 4
ICCL-80007 L-550 x L-2 88 167 4 21.4 1659 40
73235-5-2-1P-1P-1H-BH F-378 x Rabat 84 165 S 22.2 1654 41a
ICCL-80008 L-550 x K-468 90 167 4 22.1 2101 14a
7358-16-5-2H-1P-1H-BH L-550 x H-223 85 167 S 21.6 1769 36
7371-1-1-1H-1P-1H-BH L-550 x No.42 95 167 2 15.7 1718 38
ICCL-80009 ICCL-80009 92 165 4 17.4 1881 32
ICCL-80010 ICCL-80010 88 167 4 20.7 1899 312
ICCL-80011 ICCL-80011 90 168 2 17.3 2391 8
ICCL-24 C-104 x (.JCG-221 x BEG-482) 93 166 4 19.6 2030 22
ICCL-80013 L-550 x (L-2 x BEG-482) 89 169 3 14.5 1643 42
ICCL-80014 (L-550 x GW-5/7) x
(K-4 x L-550) 47 166 6 21.1 1023 48
741106-4H-1H-1H-BH Ceylon-2 x L-550 92 168 4 18.2 2103 13
ICCL-80015 Ceylon-2 x L-550 92 167 3 20.6 1805 35
ICCL-80016 (L-550 x GW-5/7) x
(K-4 x L-550) 92 165 4 16.4 1867 34
74765-9H-1H-1P-BH L-550 x (L-2 x BEG-482) 94 170 4 19.3 1754 37a
L-550 86 167 6 20,7 727 49
L-550 84 166 5 22.1 1172 46
L-550 85 167 6 23.5 1053 47
H-208 90 164 2 12.8 2592 2
Mean 88 167 20.3 1942
CD(.05) 3.2 3.3 2.6 2.85 654.1
CcVy 2.2 1.2 45.9 8.7 20.8

8 gelected for trials in 1981-82,

b Selected for coordinated trials.
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Contd....Table 2. 20

Days to Days Disease Weight of Seed yield
Selection number PedigTEG 50% to 100 seeds
flowering maturity score (g) g/ha Ran
75406-6P-1H-BH L-550 x (C-214 x NEC-108) 87 167 2 20.7 2501 1
7348-18H-1H-BH C-235 x L-550 82 166 8 23.0 1610 16a
75393-3P-1H-BH K-4 x (NEC-143 x C-214) 86 165 S 21.2 1708 14
7358-8-2-B-BH L-550 x K-4 84 166 4 22.9 1739 10
7347-6-4-B-BH L-550 x G-130 88 167 S 21.3 1289 26
7385-17-2-B-BH L-550 x L-2 89 165 8 17.7 1227 28
7369-5-3-1P-BP L-550 x USA-613 90 167 9 20.3 485 36
H-208 85 167 7 11.7 1403 22
1-550 88 164 7 20.6 1768 8
1.-550 87 164 5 23.0 1498 20 -
s
Mean 86 167 S 19.6 1512
CcD 3.0 3.4 2 2,50 583.6
CV% 2.1 1.2 26.1 7.5 23.9

a Selected for trials in 1981-82,

Selected for coordinated trials.
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Table 2,21. Selection numbers and parentage of kabuli ICCL entries

ICCL

number IC number Pedigree

80006 7385-15-1-1H-1P-1H-BH L-550 x L-2

80007 7385-2-2-2P-1P-1H~BH L-550 x L-2

80008 7357-12-3-2H~1P-1H-BH L-550 x K-468

80009 7338-2-4-1H-1P-1P-BH H-208 x C-104

80010 7385-15-1-1H-1P-2P-BH L-550 x L-2

80011 7387-3-3-2H-BH-1P-BH L-550 x E-100

80012 74698-1H-1H-1H-BH C-104 x (JG-221 x BEG-482)
80013 74765-1H-1H-1H-BH L-550 x (L-2 x BEG-482)

80014 74440-5P-1P-1H-BH (L-550 x GW-5/7) x (K-4 x L-550)
80015 741106-4H-1H-2H-BH Ceylon-2 x L-550

80016 74440-13P-1P-1H-BH (L-550 x GW-5/7) x (K-4 x L-550)
80n23 7338-1-1-1H-1P-1P-BH H-208 x C-104

80024 7385-8-2-1P-2P-BH L-550 x L-2

80025 7385-1-2-1H-1P-BH L-550 x L-2

80026 73235-5-1-1P-LB-1-BP F-378 x Rabat

80029 7358-7-3-BH-BH-2P-BP L-550 x K-4

80030 7358-7-3-BH-RH-1P-BP-BP L-550 x K-4
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PROJECT 5 : BREEDING FOR ADAPTATION TO LATE SOWING

OBJECTIVES:

(a) To identify strains/cultivars which perform well
under late sown conditions.

(b) To use these strains for the development of high
yielding genotypes adapted to late planting,

INTRODUCTION

We continued screening germplasm and breeding materials for
adaptation to late-sowing in north India, to tailor materials
for double cropping systems in rotation with rice, cotton and
maize, Late sowing may have advantages in reducing vegata-
tive growth, which tends to be excessive in chickpea sown at
the normal time from and October to mid November. However,
delaKed sowing beyond mid November, normally reduces yield,
which must be compensated by additional inputs of fertilizer
and irrigation, but these may be available in double cropping
situations,

This year we selected desi and kabuli entries from the
materials which had given consistently good seed yields under
late-sown conditions in the three previous seasons, and com-
pared them in trials sown late and at the normal time. We
also continued the trial of contrasting genotypes normal-sown
and late, to study the factors influencing adaptation to late
sowing. We also made selections in crosses made for late
sowing.

As with other materials at Hissar, severe damage was
caused by Botrytis, so that yield data were highly variable
and meaningful conclusions were not possible, but the tests
will be repeated in 1981-82.

F7 POPULATIONS

F1/rp trial. A replicated trial of the F] and F% populations
o% 21 crosses made in 1979-80 (R.0.W.1979-80, Table 5.1) was
sown at Hissar, following multiplication of the F; seeds in
Kashmir during the off-season. The Fp of IC-7951Z was omitted
due to shortage of seed. The trial was sown in a randomised
block design with three replicates and also included eight
parents and checks. The plot sizes were one (parents and Fys)
or two rows (Fps), 4m long and 60 cm apart with 20 cm between
plants within the rows. The data recorded included days to
50% flowering, seed yields and a rating for disease.
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Coefficients of variation were high for seed yield and
the disease rating and seed yields were poor (Table 5.1) but
there were significant differences among entries for all
three characters. The correlations between Fys and Fys for
disease score and seed yield were positive ané highly signi-
ficantly greater than zero (r = 0.63 and 0.68, P < 0.01,
respectively) so there was good agreement between Fj and Fj
performance. The highest yielding crosses were IC-79520
and -79515. The occurrence of a ﬁighly significant negative
correlation between disease score and seed yield suggested
that yields were reduced by heavier disease damage.

Table 5.1. Characteristics of entries in Fy/F, trial for late planting
at Hissar in 1980-81,

C. Dagg%to Disease Seed yield
1o, Parentage/name flowering score (kg/ha)
FiFp F1 B Fi F2
79510 H-208 x 7332-7-3-B-BH 82.2 84.5 5.0 2,0 672 869
79511 H-208 x 73126-6-2-B-BH 83.0 84.2 3.0 4.5 864 825
79512 H-208 x 7357-22-3-B-BH 83.2 - 4.5 - 895 -
79513 H-208 x 73111-7-2-B-BH 83.8 83,2 6.0 4.2 558 888
79514 H-208 x 73308-1-1-1H-BH 82.0 82.5 6.0 3.5 621 862
79515 H-208 x G-543 82.8 83,2 3.8 2.8 1042 1022
79516 H-208 x NEC-989 81.5 81.8 2.5 4.5 905 1062
79517 H-208 x P-1784-1 82.2 81.8 4,2 5.2 736 950
79518 H-208 x K-850 82.5 82.5 4.5 6.0 950 568
79519 K-850 x 7332-7-3-B-BH 81.5 82.5 7.5 5.5 680 820
79520 K-850 x 7388-4-1-2P-BP 81.5 81.0 5.2 5,5 1137 1200
79521 K-850 x 73126-6-2-B-BH 82.8 82.2 4.5 4.8 1264 848
79522 K-850 x 7357-22-3-B-BH 81.5 82.0 5.5 5.0 571 815
79523 K-850 x 73308-1-1-1H-BH 81.2 82.0 3.5 3.5 1281 832
79524 K-850 x NEC-989 81,0 81,2 3.7 5.0 822 710
79525 L-550 x Hyb 16-3 82.5 81.8 8.0 5.2 416 617
79526 L-550 x 7346-9-2-BP-BP 82,8 81.2 7.2 5.5 292 442
79527 L-550 x 7358-6-2-BH-BP 82.8 81.0 8.2 8.2 188 268
79528 L-550 x No.501 82.5 82.2 7.2 6.5 461 392
79529 L-550 x H-208 83.0 81.8 7.5 6.8 320 460
79530 L-550 x K-850 81.5 82.0 8.0 7.8 586 351
Parents and checks
73213-9-3-B-~BH GW-5/7 x H-223 81.5 7.0 170
7357-22-3-B-BH L-550 x K-468 83.8 5.2 796
73111-8-2-B-BP-BH K-850 x H-208 88.0 6.5 309
7325-11-2-1H-3H-BH H-208 x F-404 81.5 2.8 1048
7387-3-3-BH-BP L-550 x E-100 84.0 2.0 474
BG-203 82.2 8.0 258
ICCC-2 82.2 6.5 698
H-208 81.2 3.2 755
Mean 82.4 5.3 . 706
S.E. 0.66 0.96 161.7
C.V.% 1,6 36.3 45.8




Fp populatigns. Fys of the same 21 crosses were also sown
‘n non replicated plots, each of 50 rows 4m long and 60 cm

apart and 733 single plants were selected for

in 1981-82 (Table 5.2). progeny rows

Table 5,2. Numbers of single plants selected in F, populations at
Hissar in 1980-81,

ig‘ No. of single plants iﬁ. No. of single plants
79510 47 79521 31
79511 32 79522 42
79512 27 79523 37
79513 31 79524 39
79514 29 79525 36
79515 30 79526 30
79516 26 79527 35
79517 41 79528 28
79518 43 79529 31
79519 33 79530 50
79520 35

Contrasting genotypes

The trial of contrasting genotypes was in the same form as
in previous years. The 12 entries were the same and the
layouts were randomised complete blocks with 4 replicates
and a plot size of 8 rows 4m long and 30 cm apart. Days
to 50% flowering, seed size and seed yield were recorded
and each plot rated for disease damage on a scale of 1 to
9. The data are summarised in Table 5.3.

Flowering was earlier in the normal sown trial, due
principally to the earlier entries flowering very much
sooner in the normal sowing than in the late sown trial.
In contrast the later entries flowered.earlier in the
late sown trial than in the normal sowing.

Disease levels were similar in both sow?ngs and there
were significant differences in disease ratings among
entries. 1C-7332-7-3-B-BH, H-208 and G-130 exhibited the
least damage and Pant G-121 and K-850 were the worst.




Table 5.3. Ch§racteristics of entries in normal (N) and late (L) sown
trials of contrasting genotypes at Hissar in 1980-81.

Days to 50% . Weight of 100 Seed yi

) yield
Entry flowerlqg_ Disease score seeds (g) (kg/ha)

N L N L N L N L
7332-7-3-B-BH 88.5 83.3 5.3 5.8 13.6 15.8 15
. . . . . . 87 230

7358-5-2-B-BH 92.5 84.3 7.5 7.8 22.8 18.5 690 111
732}3-9:3-B-BH 61.0 78.3 5.3 7.3 16.3 18.6 1274 385
Annigeri 48,5 76.0 6.8 7.0 19.7 21.3 731 298
G-130 95.0 83.5 6.3 5.0 15.3 17.1 957 441
H-208 87.8 83.3 4.3 6.3 13.5 14.1 1206 453
JG-62 51.8 77.0 8.5 9.0 20.9 15.8 952 340
Pant G-121 73.3 81,3 8.5 8.8 15.1 15.1 609 95
K?850 78,8 81.3 8.3 8.8 29.0 24 .4 841 381
Giza 49,5 76.5 7.5 8.5 18.0 15,2 235 148
L-550 80.0 73.3 6.0 7.8 22.0 22.8 1439 615
Rabat 91.5 82.3 6.5 6.8 29.0 26.8 1057 172
Mean 74,8 80,0 6.7 7.4 19.6 18.8 965 306
CD(.05) 13.43 2,59 2.45 1.12 4,67 5.26 579.0 214.0
CV% 12.5 2.3 25.4 10.6 16.6 19.5 41,7 48.7

Seed sizes were similar in the two sowings, There
were significant differences among entries in both and
the seed size of those with larger seeds in the normal
sowing tended to be smaller when sown late. Seed
yields were very variable. That of the normal sown
trial was three times that of the late sown, There
were significant differences among entries. In the
normal sowing, IC-7332-7-3-B-BH gave the highest
yield (1587 kg/ha) with L-550 (1%39 kg) second. In
the late sown trial, L-550 was top yielder with 615 kg
seed per ha and H-208 ranked second (453 kg).

Comparison of seed yields across the four seasons
1977 to 1981 (Table 5.4§ indicated some interactions

between genotypes and seasons but interactions between
genotypes and sowing dates were generally small indicat-
ing the existence of broad adaptation to date of sowing
within seasons. K-850, L-550, H-208, 7332-7-3-B-BH and
G-130 performed best overall and Giza, Rabat, Pant G-121
and Annigeri gave generally poor yields.
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Desi lines

Forty five de§i lines, fifteen from each of Trials A, B and
D in the previous three years, were compared with the checks
G-%BO, Annlgeri: K-850 and ICCC-2 in normal and late sown ’
trials. The trials were 7x7 quadruple lattices with 4 repli-
cations, Ehe plot size was 4 rows, 4m long and 30 cm apart.
Days to 507 flowering and to maturity and seed yields were
recorded and a disease rating was carried out,

ngrall there was no effect of sowing date on time to
flowering bgt, as with the trial of contrasting genotypes
sho?t durgtlon lines were considerably delayed by late ’
sowing while long duration genotypes flowered sooner (Table
5.5). The later planting was more severely affected by
dlsegse than the early planting which must partially account
for its reducgd seed yleld, which was only one fifth of the
early sown trial. Seed yields differed significantly among
entries in both sowings. IC-7388-4-1-2P-BP gave the highest
seed yield (826 kg/ha) in the late sown tria%, followed by
-7394-18-3-1P-BP (664 kg), both having K-850 as a parent.
In the normal sown trial G-543 gave the highest yield (2311
kg) with NEC-989 second (2289 kg) and IC—7%88-A—1—2P—BP,

third (2246'kg). Seed yields were closely associated with
disease rating.

Table 5.5. Characteristics of desi lines in normal (N) and late (L) sown
trials at Hissar in 1980-81.

Days to Days

Disease Seed yield

Selection 50% to
number Parentage flowering maturity score (kg/ha)
N r N L N L N L

73111-8-2-B-BP K-850 x H-208 87.6 86,0 165 5.8 6.8 1819 154
73128-10-1-2P-LB-BP JG-62 x F-378 49,6 70.6 164 5.8 9.0 1098 299
7362-5-2-1P-BP L-550 x B-110 71.7 78,7 164 5.0 7,0 1317 355
73167-5-3-B-BP JG-62 x F-496 72.3 80,2 162 6,8 6.8 1413 343
73152-3-2-B-BP JG-62 x USA-613 58,5 76,7 163 7.0 9.0 1429 317
7389-18-3-B-BP K-850 x F-378 80.4 77,2 168 8.0 7.3 790 224
73167-8-1-1H-BP JG-62 x F-496 76.8 77.4 160 7.8 8,8 932 178
73187-3-3-3H-BH G-130 x JG-24 93.0 83.4 164 4,0 6,8 1501 113
7394-18-3-1P-BP K-850 x No,59 50.5 74.9 163 4,0 9.0 1256 664
7388-4-1-2P-BP K-850 x F-61 85.9 80.4 164 2.5 6.5 2246 826
74279-B-5P-LB-BP (X-850 x T-3) x

P-4245-1 52.8 77.3 164 6.0 9.0 1140 267
7472-B-5H-LB~BP (F-61 x L-550) x

p-272 90.3 78.9 163 4,5 6.5 1668 375
737-14-2-B-BP H-208 x BG-1 90.8 81.8 165 4.5 6.0 1849 453
7389-20-3-B-BP K-850 x F-378 50.7 76.9 164 6.3 8.5 968 392
7389-32-2-B-BP K-850 x F-378 49.6 78.8 165 4,3 8.5 1195 563
73111-8-1-B-BH K-850 x H-208 87.0 84,4 163 5.5 8,5 1270 315
73111-7-2-B-BH K-850 x H-208 89.5 81.9 164 4,5 7.8 1707 408
7332-11-4-2H-BH H-208 x F-370 95.1 86.7 164 5.0 5.8 1285 331
7332-12-4-1H-BH H-208 x F-370 96.1 86.8 165 3.3 5.0 2023 225
7320-11-1-1H-BH H-208 x RS-11 94.6 84.8 165 5.0 6.3 1697 414
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Contd....Table 5,5,
, ’ Days to Days . .
Selection 50% Disease Seed yield
Parentage to

number flowering maturity score (kg/ha)

N L T T Y1 N T
7343-10-2-1H-BH H-208 x USA-613 94.3 86.3 163 4,5 8,8 1358 115
73213-9-3-1H-BH GW-5/7 x H-223 89.4 82.6 167 2.8 6.8 1378 61
7339-3-2-1P-BH H-208 x E-100 92.2 85.6 163 5.5 6,3 1292 513
7357-22-3-B-BH L-550 x K-468 80.7 86.1 163 6.0 7.8 1389 221
73126-6-2-B-BH K-850 x E-100 86.8 80.6 164 6.3 8.3 1658 323
731-8-3-B-BH H-208 x F-61 91.3 82.4 164 4,0 5.8 1686 366
735308-1-1-1H-BH F378 x USA-613 89,8 83,2 164 3.87,0 1731 288
73304-10-4-2H-BH Radhey x Benga% 91.5 85.5 166 5.5 5.8 1507 321
7339-3-3-1H-BH H-208 x E-100872M91.2 86.5 163 3.8 5.0 1783 458
7325-11-2-1H-BH H-208 x F-404 89.4 80.7 165 4,55.,3 1353 227
pP-326 91,3 88.6 165 5.3 4.8 2163 88
BG-203 89.4 81.9 163 5.5 6.5 1351 312
NEC-989 93.8 85.3 165 3.8 4.3 2289 570
G-543 88.5 84.7 166 4.3 6,0 2311 344
H-208 89.5 82.8 166 4,3 6.0 1557 604
p-840 91,3 82,1 163 2,8 6.0 1997 339
Pant G-113 90,7 84.0 164 4,3 7.3 2052 353
P-946 89.9 82.6 166 3.3 4.3 1657 246
K-468 82.7 85.8 162 5.3 6.8 1716 278
NE(C-2368 95.6 90,9 165 3.54,5 1758 278
F-61 90,4 83.4 163 5.5 5.8 1571 144
H-355 92.5 85.2 166 4.0 4.8 1642 469
C-214 96.5 86.0 166 5.0 5.8 1268 277
p-127 80.5 79.4 166 8.5 9.0 1811 98
}MS-8 89.4 82.2 166 5.0 6.5 1159 560
G-130 93,1 86,3 167 5.8 4.3 962 365
Annigeri 50.1 76.5 166 5.8 7.5 1280 324
K-850 80.2 80.1 164 4,5 8.8 1401 460
ICCC-2 92.8 84.0 165 3.5 7.3 1757 330
Mean 83.4 82,3 164 4.9 6.8 1540 338
CD(.05) 8.90 3.03 2.7 2.061.64 768.3 274.2

7.6 3.0 1.2 29.8 17,3 35.6 54.8

cv

S
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Kabuli lines

Twenty kabuli lines which had performed well under late-sown
conditions in Trial C in the three previous years were com-
pared with L-550 and four other lines in a 5x5 triple lattice
trial with three replications. The plot size, spacing and
data recorded were the same as the trials of desi lines.

Flowering was delayed in the early sown trial as all the
kabulis were late and flowered earlier in the late sowing
(Table 5.6). Disease damage was again higher in the late-
sown trial and there were significant differences among
entries only in the late sowing. Seed yields were lower
than in the desi trial and even more depressed by late
sowing, which was also extremely variabge. The highest

seed yield under late sown conditions was 510 kg/ha, from
IC-7358-3-2-BP-BP,

Correlations among characters

Correlations between disease score and seed yield were
usually negative and significantly different from zero
indicating that disease depressed seed yield (Tables 5.7
to 5.9). Early flowering genotypes tended to show higher
disease scores. Other correlations were either absent or
inconsistent and were in all cases small.

Germplasm evaluation

In collaboration with Pulse Physiology we evaluated ?09
germplasm accessions under normal and late-sown conditions.
The normal sown set was grown under high and normal ferti-
lity conditions to identify genotypes with reduced tendency
to excessive vegetative growth. Yields were.depressed_by
Botrytis in all the sets and interfered considerably with
the intended comparisons. ICC-547 , -1011, -2215, -2248,
-2410, -3223, -3414, -6282, -6819, -10052, -10590, -11092
and -11097 showed less disease damage in both normal and
late-sown conditions; and ICC-2328, -3221 and -10589 and
ICCC-6 when sown late
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Table 5.6. Characteristics of kabuli lines in normal (N) and late(L) sown
trials at Hissar, in 1980-81.

Days to . Seed
. 504 Disease Celd
Selection/Name Parentage . score yie
flowering (kg/ha)
N L N L N L

7385-1-1-B-BP L-550 x L-2 89 82 4.38.7 1000 142
7385-10-2-BH-BP L-550 x L-2 93 82 3.7 7.7 714 115
7387-3-3-BH-BP L-550 x E-100 95 84 3.0 6.3 955 198
7858-3-2-BP-BP L-550 x K-4 90 81 3.7 5.7 870 510
73235-5-1-1P-BP F-378 x Rabat 9 81 4.08.3 831 149
7369-3-1-1P-BH L-550 x USA-613 88 82 5.08.3 960 78
7358-6-2-BH-BP .-550 x K-4 90 80 4.7 9.0 955 15
7358-7-1-BH-BP [.-550 x K-4 87 86 4.0 8.0 904 69
7384-12-3-BH-BP L-550 x Pant G-104 95 82 4.07.7 951 31
7385-17-3-B-BP L-550 x L-2 91 82 4,0 8.0 1062 94
7369-5-3-1P-BP L-550 x USA-613 93 82 4,0 6.3 888 15¢
73242-17-2-1H-BP K-4 x L-144 9% 85 4.7 9.0 912 59
7375-15-1-BP-BP L-550 x CP-66 9% 83 4.0 8.7 957 42
7358-11-3-B-BP L-550 x K-4 92 84 5.07.3 885 104
C-104 97 83 4,0 8.0 882 118
L-550 95 83 3.7 7.0 913 132
Hyb-16-3 94 84 4.3 7.7 946 56
Rabat 9 84 4.7 8.7 54 26
GL-629 9 83 2.75.7 789 208
P-6613 97 84 3.0 7.7 710 109
K-4 99 87 3.7 5.3 635 347
74461-1P-1P-1H-1H-BH  (JG-62 x G-130) x

(K-850 x Chafa) 87 82 3.7 8.0 863 57
74440-12P-1P-1H-1H-BH  (L-550 x GW-5/7) x

(K-4 x L-550) 89 81 4.07.0 923 66
74440-13P-1P-1H-1H-BH (L-550 x GW-5/7) x

(K-4 x [-550) 89 80 4.0 8.0 939 222
74440-12P-1P-2H-1H-BH  (L-550 x GW-5/7) x

(K-4 x L-550) 93 83 4.3 8.0 817 2%
Mean 93 83 4.07.6 881 125
C(.05) 4,328 1.96 1.97 377 153

Cv% 2.9 2.1 29.8 15.8 26.174.5



133

Table 5.7. 'Correlationsamong characters in normal (upper diagonal) and
late (lower diagonal) sown trial of contrasting genotypes
at Hissar, 1980-81.

Days to Disease Weight of

50% score 100 seeds Seed yield
flowering
* % *
Days to 50% flowering -0,22 0.46 0.26
* * %
Disease score -0.31 0.20 -0.55
* % * %
Weight of 100 seeds -0.18 -0.56 -0.49
Seed yield -0.29" -0.24  0.16

Table 5.8. Correlations among characters of desi lines in normal
(upper diagonal) and late (lower diagonal) sown trials
at Hissar, 1980-81.

Days to Days

505 to D;zgize Seed yield
flowering maturity
* %k * %
Days to 50% flowering 0.11 -0.24 0.24
* % *
Days to maturity 0.18 -0.14
*k * %
Disease score -0.42 -0.56
* % %* %
Seed yield -0.18 -0.18

Table 5.9. Correlations among characters of kabuli lines in normal
(upper diagonal) and late (lower diagonal) sown trials,
at Hissar in 1980-81,

Days to .
o Disease .
SOo_ Score Seed yield
flowering
*
Days to 50% flowering -0.18 -0.25
Disease score -0.14 -0.19

*

%
Seed yield -0.10 -0.61
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PROJECT 6 : DEVELOPMENT OF HIGH PROTEIN BREEDING LINES

ORJECTIVES : a. To breed lines with higher seed protein
content and better amino acid profile

b. To breed lines with better consumer
acceptance.

INTRODUCTION

Monitoring of seed protein percentage of germplasm and
breeding lines continued. Crosses with new high protein
line T-1-A were advanced.

SEED PROTEIN PERCENTAGE

The biochemistry unit determined the protein percentages
of seed of entries grown in the 1979/80 crossing block
and various other trials and nurseries at different loca-
tions in 1979/80 and 1980/81.

Crossing block, 1979/80

The seed protein percentages were determined of 397 germ-
plasm and breeding lines in the 1979-80 crossing block
(Table 6.1). The range was essentially similar to last
vear, although lower and upper limits were a unit lower,
which could reflect seasonal effects. T-1-A was the
hiphest protein line as in previous vears.

Coordinated trials, 1979/80

The biochemistry unit also determined seed protein per-
centages of entries in the GIET and GCVT sown with
inoculated and uninoculated seed in the same fields at
Hyderabad in 1979-80. Seed from the uninoculated GIET
was significantly higher in protein percentage than the
inoculated trial (Table 6.2) but there were no d:ifferences
between the uninoculated and inoculated GCVT (Table 6.3).
In CIET there were no differences among entries (Table
6.4) but in GCVT Annigeri was significantly lower in
seed protein than most other entries (Table 6.5).
Interactions between trials and entries were absent.
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Table 6.1.  Seed protein content of crossing block entries grown at
Hyderabad, 1979-80.

1cc/ Name/ Protein Icc/ Name/ Protein
Sel no. parentage % Sel no. parentage %
Desi types
4918 Annigeri 17.8 HMS-10 21.7
5006 Attock-234 26.4 HMS-11 22.5
12230 B-106 24.2 HMS-12 21,2
4919 B-108 24.2 HMS-13 22.3
11141 BDN-9-3 22.0 HMS-14 24.8
4921 BG-1 24.7 HMS-15 22.3
8294 BG-203 27.2 HMS-16 21.0
11088 BG-212 25.2 HMS-17 22.8
5689 BN-9 19.7 HMS-18 19.0
11172 C-22-1 23.3 HMS-19 23.7
4929 C-156 20.5 HMS-20 22.4
5050 C-169 20.5 HMS-21 24 .1
4930 C-214 25.3 HMS-22 26.5
4935 C-235 27.4 11521 HMS-23 23.0
5063 Caina 24.9 HMS-24 22.6
4934 Chafa 23.8 HMS-25 23,0
10596 Coll-327 27.5 HMS-26 25.0
10130 CPS-1 23.7 HMS-27 23.4
4936 E-100 21.3 HMS-28 24.3
5097 EC-21293 24,1 HMS-29 22.7
4939 F-61 23.6 11522 1ccc-1 21.7
4940 F-187 26.9 11523 ICCC-2 24.0
4942 F-272 27.4 11524 ICCC-3 25.8
4943 F-370 25.9 11525 ICCC-4 21,7
4949 F-378 26.0 11526 ICCC-5 23.7
4946 F-496 23.9 11528 ICCC-7 23.4
8282 FG-661 25.8 11530 ICCC-9 23.5
4948 G-130 22,0 11531 ICCC-10 25.3
4950 G-543 23.2 11532 ICCC-11 25.7
10829 G-549 25.4 11534 ICCC-13 20.6
GG-549 24.6 11535 ICCC-14 20.9
4953 GW-5/7 21.5 11536 ICCC-15 21.6
4954 H-208 23.2 11537 ICCC-16 22.1
4955 H-223 22.6 11538 ICCC-17 20.9
4956 H-355 22,8 11539 ICCC-18 23.0
10805 H-556-1 23.6 11540 ICCC-19 22.0
HMS-1 23.1 11541 ICCC-20 23.1
HMS-2 22.3 11542 ICCC-21 22.9
HMS-3 20.0 6067 JG-39 23.7
HMS-4 21.7 4951 JG-62 20.9
HMS-5 23.0 10034  JG-62(Leaf mutant) 24.6
11520 HMS-6 22.5 6094 JG-71 22.5
HMS-7 22.4 6098 JG-74 24.6
HMS-8 23.1 6121 JG-112 20.3
HMS-9 21.1 4961 JG-221 22.2
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Contd....Table 6.1

Icc/ Name/ Protein 1cc/ Name/ Protein
Sel no. parentage % Sel no. parentage %
8457 JIM-477-1 26.3 104 p-82 24.4
4963 K-468 22.4 151 P-127 26.0

K-56567 24.3 154 P-129 23.2
7509 Kaka 22.3 190 P-156 23.8
5314 LG-1227 22.2 229 P-180-1 23.2
11196 LJR-133-1 23.4 267 P-212-1 23.4
5061 Ludhiana-30 22.2 308 P-236-2 23.5
8932 N-31 22,3 341 P-255 24.1
4984 N-59 23.8 346 P-258 22.0
6153 NEC-18 24.6 363 p-270-1 19.9
6285 NEC-177 26.6 365 p-272 21.7
7734 NEC-240 26.4 400 P-296 23.6
7735 NEC-249 23.6 418 P-310-1 23.4
6364 NEC-308 24.8 435 p-319-1 21.8
8970 NEC-318 24,2 438 P-324 22.0
6371 NEC-321 24.6 440 P-326 24 .4
6433 NEC-417 22.0 459 P-345 20.0
9003 NEC-431 25.0 460 P-345-1 24.5
9009 NEC-451 23.6 492 P-372-3 20.7
6462 NEC-472 26.0 517 P-392-1 20.8
6509 NEC-555 24.7 539 P-424 23.4
9060 NEC-578 26.4 546 pP-427 24.0
6524 NEC-584 24.2 552 P-436 24.6
9070 NEC-607 21.2 554 P-436-2 24.2
6563 NEC-639 24.5 575 P-453-2 21.4
7749 NEC-695 22.6 638 P-500 23.3
9080 NEC-701 22.8 640 P-502 25.1
6626 NE(C-714 24.0 645 P-505 20.3
9085 NEC-746 23.4 726 P-573 22.4
6679 NEC-802 21.3 804 P-636 24.8
6708 NEC-850 25.4 867 P-690 22.4
6743 NEC-900 23.9 926 P-735-1 25.3
6805 NEC-970 26.5 947 P-744-2 25.7
6808 NEC-974 24.3 954 p-753 24.0
9202 NEC-1421 20.2 1009 P-840 25.7
7266 NEC-1639 25.3 1030 P-861 22.9
8158 NEC-2305 24.3 1035 P-868 24.8
8181 NEC-2330 27.5 1043 P-876 23.0
8209 NEC-2368 25.5 1074 p-923 25.2
8241 NFC-2404 24.6 1082 P-946 23.0
8250 NEC-2413 27.0 1087 P-949 22.3
8252 NEC-2415 25.4 1097 P-966 22,2
9686 NEC-2635-1 22.1 1104 P-986 21.5
5402 NP-81 19.7 1109 P-992 28.4
25 p-18 21.2 1110 P-993 26.2
38 P-30 22,7 1134 P-1027-1 24.9
43 P-36 20.7 1140 P-1037 23.2
57 P-45 24.7 0

1143 P-1041-1 24,
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Contd....Table 6.1

1cc/ Name/ Protein Icc/ ‘Name/ Protein
Sel no. parentage % Sel no. parentage %
1144 P-1042 25.4 3651 P-4301 21.4
1149 P-1051 24.5 3684 P-4321-2 24.0
1156 P-1067-1 21.1 3735 P-4353-1 20,7
1160 pP-1071-1 25.7 3839 P-4477 24.9
1164 P-1081-1 25.0 3881 P-4549 23.9
1166 P-1092 23.0 3926 P-4614 24.5
1197 P-1116-1 23.3 4149 P-4968 23.4
1314 P-1198 21.7 4454 P-5462 20.8
1315 P-1198-1 22.2 4464 P-5482 19.3
1342 P-1209-1 25,2 4519 P-6067 22,9
1400 P-1245-1 21.4 4544 P-6090 25.0
1449 P-1269 22.2 4552 P-6099 24.1
1457 p-1273-1 20.3 4562 P-6108 23.0
1516 P-1302 21.8 4649 P-6240-1 19.3
1611 P-1353 20.3 4651 P-6244 24.3
1743 P-1434 25.4 4717 P-6308-1 22.8
1749 P-1437 24.4 7566 P-9656 24.0
1844 P-1488-1 23.3 P-10139 22.9
1856 P-1497 24.5 P-10140 22.8
1909 P-1539-1 26.5 4989 Pant G-104 23.5
1966 P-1590 24.6 10136 Pant G-114 22,2
1994 P-1613 23.5 10137 Pant G-115 21.2
2041 P-1642 26.2 11101 Pant G-12 23.7
2077 P-1675 19.6 5415 Pb-14 24.3
2191 P-1766 24.9 10080 PG-72-8 22.0
2204 P-1774 24.7 10081 PG-72-84 21.9
2210 P-1781 25.5 12198 Phule G-3 18.1
2217 P-1786 25.7 12199 Phule G-4 23.4
2230 P-1798 25.0 5434 Ponaflor-2 22.1
2233 P-1805 23.4 10894 pP-1 25.2
2254 pP-1841-1 24.1 4994 Radhey 19.9
2267 P-1863 25.0 10919 RPSP-322-1 21,6
2334 P-2019-1 24.5 4992 RS-11 24,4
2344 P-2035 24.9 8589 SL-972-A 21.7
2388 p-2161 26.6 8397 T-1-A 29.0
2548 P-2520 23.7 4998 T-3 22.3
2784 P-2974 22.0 5864 T-3 Gwalior 22.4
2927 p-3327 24.0 883 T-32 24.9
3145 P-3665-1 20.3 5948 T-68 20.7
3175 P-3720 21.8 6001 T-120 20.6
3210 P-3765 22.4 5001 USA-613 22,4
3351 P-4024-1 20.2 5486 V-27 24.5
3396 P-4083 23.2 5585 V-165 20.0
3405 P-4089 21.0 8619 WP-2654-A 17.0
3500 P-4203 22.9 8933 WR-315 20,1
3533 P-4235-1 21.4 10379 RS-11 x GNR-114 22.3
3637 P-4292 23.4 5591 WF-32-33 x V-746-533 23.5



Contd....Table 6.1

ICC/Sel no.

506-EB-EB
1981-EB-EB
2446-EB-EB
2793-EB-EB
3316-EB-EB
3340-EB-FB
3474-EB-EB
3928-EB-EB
3999-EB-EB
4767-EB-EB
5264-EB-EB
5634-EB-EB
5800-EB-FB
6663-EB-EB
1381-EB-EB
731-9-2-B-EB
73129-24-1-1H-B-EB
73167-5-3-B- EB-EB
73179-24-1-1H-B-EB
73266-3-4-1P-EB-EB
737-18-1-B~-BH
738-8-1-1P-BP
739-6-1-B-BP
7313-2-3-1H-BH-BH
7325-11-1-1H-BH
7332-7-2-B-BH
7341-8-1-B-BP

7343-14-3-B-BlI-BRH-BP

7357-12-3-B-BH
7357-22-3-B-BH-BP
7362-5-2-1P-BP
7380-1-1-B-BH-BH
7389-18-3-B-BP
7389-18-5-B-BH
7389-18-6-B-BH-BH
7389-20-3-B-BP
7389-32-2-B-BH-BH
7394-14-2-B-BP
7394-18-2-1P-BP
73111-8-2-B-BP
73111-7-2-B-BH-BH
73111-8-3-B-BH
73114-16-2-LB-BP
73129-16-1-B-BP
73129-16-2-B-BP
73136-31-4-1H-BP
73154-12-1-1P-BP
73167-1-1-2H-B-BH
73167-5-3-B-BP

73167-5-3-B-BH-BH-BP

o8]

Name/parentage

P-386 (BEG-78)
P-1603-1
P-2224.2
P-2940

P-3959
P-3999-1
P-4160

P-4617

pP-4702

P-6410

GL-645
Ludhiana-3
Gram 21 Ujjain

NEC- 764
P-1234-1
H-208 x F-61
JG-62 x Radhey
JG-62 x F-496
G-130 x P-5409
Chafa x T-3
H-208 x BG-1
H-208 x BIG-482
H-208 x Pant G-104
H-208 x Chafa
H-208 x ['-404
H-208 x =370
1-208 x N-59
H-208 x USA-613
L-550 x K-468
[.-550 x K-468
1.-550 x B-110
L-550 x I'-496
K-850 x F-378
K-850 x F-378
K-850 x F-378
K-850 x F-378
K-850 x F-378
K~850 x N-59
K~850 x N-59
K-850 x H-208
K-850 x 1{-208
K-850 x H-208
K-850 x GW-5/7
JG-62 x Radhey
JG-62 x Radhey
JG-62 x BEG-482
JG-62 x No.42
JG-62 x F-496
JG-62 x F-496
JG-62 x F-496
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Contd....Table 6.1
ICC/Sel no. Name/parentage Protein
73187-3-3-3H-BP G-130 x JG-24 21.5
73241-3-1-1P-LB-BP Chafa x JGC-1 20.3
73307-8-1-B-BH K-468 x F-378 20.7
73367-11-4-1P-BH-BH JG-62 x H-208 20.9
7588-40-BP H-208 x K-1258 24.5
1432 5622 24.3
Kabuli types
4928 C-104 23.2
10755 CRIC-35168 23.6
7773 G-129 24.5
5244 GL-622 25.2
5250 GL-629 23.8
5270 GL-651 25.9
8284 Hyb-16-3 24.8
8466 JM-466 23.9
8465 JIM-482 23.4
8921 K-1174 22.8
8922 K-1184 22.8
8923 K-1189 25.3
8924 K-1258 25.2
7512 Kourosh 24 .6
5654 LLudhiana-23 23.8
L..Local PM 22.5
7709 NEC-10 23.7
6165 NEC-30 22.0
7710 NEC-34 22.1
7721 NEC-139 23.0
7723 NEC-143 24 .4
6283 NEC-175 25.6
6375 NEC-329 22.4
7775 NEC-1604 22.5
7267 NEC-1640 23.0
7290 NEC-1663 22.9
7848 NEC-1831 21.9
8024 NEC-2147 23.6
8149 NEC-2296 23.9
8265 NEC-2438 23.9
4983 No.501 23.5
537 p-422 27.0
2351 P-2059-1 21.9
2407 p-2178-1 22.4
2452 P-2236 21.7
2573 P-2263 21.9
2473 P-2265 22.4
2554 P-2530 22.9
2584 P-2591 21.2
2692 pP-2759 23.2
3010 pP-3482 24.2

4840 P-6613 24.1



Contd....Table o.

ICC/Sel no.

4854

7564

7572

4907

11142

11553

4993
7347-6-4-B-BH
7358-3-2-B-BH
7358-8-2-B-BH
7358-11-3-B-BP
7369-5-3-1P-BP
7376-15-2-1H-BP
7378-18-5-2H-BP
7385-10-2-BH-BP
7385-17-2-B-BH
7387-3-3~-BH-BP

Mean

S.E. +

Range

Name/parentage

P-9623
P-9635
P-9682
P-9800
P-9847
P-10177
Rabat
LL-550
L-550
L-550
L-550
I.-550
L-550
1.-550
1.-550
[.-550
I.-550

P S T I

Protein

20.

17.0-29.

— NN = DDA DEBNNNLTCADIN DL

t3

.94
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Table 6.2. Combined analysis of variance for seed
protein percentages in inoculated and

uninoculated GIET, grown at Hyderabad
in 1979-80.

Source df MS

ek
Treatments 1 64 .61
Fntries 34 3.05
Treats x Entries 34 3.68
Error 207 3.02
Table 6.3. Combined analysis of variance for seed

protein percentages in inoculated and
uninoculated GCVT, grown at Hyderabad
in 1979-80.

Source df MS
Treatments 1 1.93

* K
Imtries 13 11.31
Treats x lIntries 13 3.53

Error 81 2.69
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Table 6.4. Proteip percentages of entries in inoculated
and uninoculated GIET at Hyderabad in 1979-80.

Entry noculated Uninoculated
BDN 9-3 19.7 20.1
BG-234 19.5 18.6
BG-235 18.8 20.3
BG-236 18.6 21.2
BG-237 17.5 18.9
BG-239 19.6 19.3
BG-240 18.0 19.4
BG-401 18.5 18.4
BG-402 18.5 18.7
RG-403 18.5 19.6
BG-404 17.9 22.0
BG-405 20.3 20.0
BG-406 18.0 19.6
(GG-588 18.3 19.8
GNG-15 17.3 18.2
GNG-84 19.6 19.9
GNG-88 17.2 18.8
Annigeri 18.6 17.5
H-77-61 18.5 19.5
HMS-6 18.7 20.1
1MS-23 19.0 19.3
ICCC-14 18.5 18.8
1CCC-15 19.2 18.8
1CCC-16 18.3 19.1
1CCC-17 17.7 18.1
ICCC-18 18.0 20.4
ICCC-19 17.0 21.4
JC-1258 18.4 19.5
JG-1259 19.3 19.9
JG-1260 18.5 19.4
JG-1261 18.2 18.2
K-850 16.9 20.4
P-324 17.5 20.3
RSG-40 20.4 19.3
H-76-105 18.9 18.6
Mean 18.5 19.5
cD 2.25 2.55

CV% 8.7 9.3
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Table 6.5. Seed protein percentages of entries in
inoculated and uninoculated GCVT at
Hyderabad in 1979-80,

Entry Inoculated Uninoculated
BDN 0-3 22.0 20.8
Phule (-1 20.5 21.0
Phule G-2 20.7 20.0
Phule G-4 21.7 20.0
BC-220 19.7 18.3
ICCC-4 19.2 22.0
ICCC-6 19.2 20.3
1CCC-9 21.4 21.3
1CCC-10 22.9 21.4
ICCC-13 22.3 20.7
RAU-52 22.5 22.2
RAU-54 22,9 22.4
Annigeri 18.9 18.3
K-850 20.2 21.9
Mean 21.0 20.7
ch 2.58 2.12
CVe 8.6 7.2

International nurseries, 1980/81

The seed protein percentages of entries in ICSN-DS
1980-81 grown at Gwalior and Hyderabad were also
determined. These were augmented designs and based on
the error calculated from the repeated checks, there
appeared to be significant differences among entries
although the entries x locations interaction was sub-
stantial (Table 6.6). On an average seed from Gwalior
showed about 3% more protein than at Hyderabad.

The seed protein percentages of seed from the ICSN-
DL grown at Hissar were slightly higher than those from
Gwalior (Table 6.7). The seed protein percentages of
the checks at Hissar were not determined but there were
significant differences among entries at Gwalior. The

shifts in rankings of the entries again suggested sub-
stantial G x E interaction.
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Tahle 6.6. Seed protein percentagesof entries in ICSN-DS 1980-81 for
tho locations.

ICCL

Sel.No. Protein %

No. Gwalior =~ ICRIGAT Center
78042 73367-11-4-1P-LB-1H-BP 20.5 18.4
79001 74656-7P-1P-2P-BP 19.4 16.5
79002 74738-2P-1P-1P-BP 20.9 14.4
79003 747-13P-1P-1P-RP 20.4 14.9
79006 74633-11-1P-1P-BP 21.8 18.2
79010 74640-6H-111-1P-BP 22.8 17.3
79013 74598-5P-1P-1P-BP 18.3 15.7
79014 74685-9P-1P-1P-BP 17.8 17.7
79015 74685-14P-1P-1P-BP 15.5 17.2
79017 74683-6H-1H-1H-BP 18.0 17.5
79018 741145-11-1H-1H-BP 16.2 15.7
79025 74281-B-BH-1H-1P-BP 20.8 19.0
79026 74100-B-1P-1H-1P-BP 20.5 18.5
79037 74693-1P-LB-1P-1P-BP 20.0 15.2
79039 73154-7-2-1P-1P-1H-BP 17.5 14.4
80031 7547-1P-1P-RP-BT-BP 19.8 18.0
80032 75278-1P-2P-BP-BT-BI 19.8 17.6
80033 74540-21H-1P-BP-RP-RT-BP 18.1 17.5
80034 74540-2111-1P-3P-RP-BT-BD 21,3 17.0
80035 74527 -4P-1P-1P-BP-BT-BP 17.0 17.3
80036 745400-5H-1P-BP-BD 22.3 18.1
80037 75169-1P-1P-BP 21.5 18.9
80038 75427-1P-1P-RP 22.6 17.3
80039 75690-6H-1P-RDP 23.6 18.3
80040 752014-2P-1P-RD 20.2 18.4
80041 75411-211-1P-BH 21.9 16.5
80042 75479-11H-111-BP 21.4 17.1
80043 741265-10H-1H-BP 18.5 17.8
80044 75391-3H-1H-BP 22,7 15.2
80045 741338-2P-11-BP 18.5 18.1
80046 741479-1P-1P-RBP 18.3 16.3
80047 755%-2P-1P-BP 18.8 17.3
80048 75159-4P-1P-BP 19.0 19.1
80049 75454-2pP-1P-BP 17.7 15.4
80050 75419-9H-2P-BP 22.9 16.9
80051 752337-7H-1H-BP 18.1 13.1
80052 752340-1811-1H-BP 18.6 14.5
80053 741553-211- H-BP 19.8 16.4
80054 75341-1H-1H-BP 19.6 16.6
80055 75190-11}-1H-BH 20.8 18.4
80056 75190-15H- 11-RlI 19.3 19.4
80057 75438-15H-1H-BH 17.8 16.3
80058 75370-5H-1P-BH 25.1 17.5
80059 752509-4H-1P-BH 20.1 21.1
]0060 74100-B-1P-2H-5P-2P -BP 15.1 15.8



Contd

ICCL
No.

80061
80062
80063
80064
30065
80066
80067
80068
80069
80070
80071
80072
80073
80074
80075

145

....Table 6.6.

Sel.No.

74103-B-SP-1H-2P-1P_Rp
74117-B-2P-1H-1P-2P-BP
74119-B-1P-1H-1P-1P-BP
74141-B-1P-1H-1P-1P-BP
74685-2P-1.B-1P-2P-1P-BP
74686-8P-1.B-1P-1P-1p-BP
74290-3H-1H-1P-1P-1P-Bp
74304-B-2H-1H-1P-1P-Bp
74257-5-2H-1H-1P-1P-Bp
7390-B-2H-BH-1P-1P-Bp
74290-B-6P-1H-1P-1P-BP
7499-B-BH-BH- 1H- 2P-BP
74686-3P-LB-1P-2P-2P-Bp
74754-2P-1R-1P-1P-BP-BP
74710-1P-1B-1P-1P-1P-gp
Annigeri

JG-62

G-130

Protein

%

Gwalior

TICRISAT Center

22.9
21.4
19.8
19.5
23.0
20.5
18.3
17.0
20.1
24.4
21.2
22.3
19.8
18.7
18.9
20.1
17.9
20.5

19.9
2.10

8.3

16.5
18.4
17.6
18.4
15.6
17.9
18.3
18.9
18.4
20.9
16.0
18.7
14.2
15.0
16.9
15.3
16.8
17.7

17.0
1.05

4.9
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Table 6.7.  Seed protein content of entries in ICSN-DL, 1980-81 for
two locations.

ICCL

No Sel.No. Protein B
No. Gwalior Hissar
78122 73219-2-4-1H-111-BH 18.7 18.0
78126 7340-5-1-1P-BH-BP 23.2 18.0
79043 73167-5-2-1H-1P-1P _uy 18.1 17,
79044 73190-8-2-1H-1P-BH 22.5 17.6
79045 73213-9-3-1P-1P-1P -BH 19.8 16.1
79046 73167-3-3-1H-BH-1H-BH 19.8 16.3
79047 73308-1-1-1H-2H-1H-RH 22.6 19.7
70048 73167-5-3-1P-2H- 1H-BH 17.2 18.7
79049 73307-14-3-11-1P-1H- BH 20.0 18.1
79050 74314-B-7P-1H-2P-BH 22,1 18.2
79061 7381 -R-4H-1H- 3H-RH 19.6 18.2
79064 74159-B-2P-1H~ 1H-BH 20.3 19.2
79068 74261-R-6H-BH- 1H-BH 20.1 15.9
79069 74249-19-2P-2H- 1H-BH 17.6 6.1
79070 74269-1-1H-1H-1H-Bl 18.5 18.4
70071 74926-5P-1,B- Bl{- 1H-BH 23.0 16.7
79078 74470-11-1P-1P-RII 19,5 18.4
79080 71689-17H-1H-2P-BH 22.4 16.4
79086 74753-5P<1H-[P-BH 18.3 17.7
79092 74603~ 2H-1H-2H-BH 15.9 17.0
80076 751293-2pP-11-BH 22.8 20.4
80077 75375-9H-~1H-BH 19.6 25.3
80078 T52338-8P- IH-BH 18.7 20.7
80079 752338-10P-21-BH 20,1 19.4
80080 “52338-12P-11-BH 21.7 24.9
80081 752338-12P-21i-BU 22.8 18.6
80082 75238-1P-1P-BP-RP 20.3 23.5
80083 741543-8P-1P-BH 22.2 18.5
80084 75190-15H-1P-BH 20.8 19.2
30085 752598-4H-1H-BH 19.8 17.5
30086 75190-2H-111-BH 20.0 17.8
30087 75411-3H-1H-BH 22.0 17.1
80088 75370-3P-211-BH 23.9 21.0
80089 741543-5H-1P-BH 17.0 17.2
80090 75463-1201-1H-BH 21.9 19.6
80091 75463-12H-21-BH 19.2 20.1
80092 741507-5P-1P-BH 23.6 18.3
80093 741507-3H-1P-BH 19.2 20.9
80094 762375-4H-1P-BH 19.5 20.3
80095 74902-1H-1P-BP 17.4 20.8
80096 741507-411-1P-BP 21.3 18.4
80097 741543-1H-1P-BP 17.0 16.6
80098 741543-5H-1P-BP 18.1 18.7
80099 7576-1P-1P-BP 18.8 22.1
80100 75345-8H-1P-BP 18.8 19.2
80101 75370-25H-2P-BP 17.5 23.3
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Contd....Table 6.7.

ICCL Sel.No Protein %

No. SEheTE Gwalior Hissar
80102 75789-6H-1P-BP 15.9 18.0
80103 75186-2H-1P-BP 19.2 17.8
80104 74902-9H-1P-BD 17.6 24.8
80105 752472-1H-1P-BP 22.5 26.0
80106 752571-4H-1P-BP 20.3 25.8
80107 752589-2H-1P-BP 23.4 20.4
80108 741167-2P-1P-BP 18.6 22.8
80109 741222-2P-1P-BP 21.1 21.0
80110 75736-5H-1P-BP 18.9 25.6
80111 75788-5H-1P-BP 20.0 19.8
80112 751075-1H-1P-BP 21.5 22.7
80113 751447-SH-1P-BP 20.7 19.6
80114 75239-17H-1H-BP 21.8 18.1
80115 74479-10P-1H-1H-BH 19.3 19.9
80116 75190-3H-2P-BH 18.2 23.1
80117 751692-2H-1H-BH 17.5 25.0
80118 751201-2P-1H-BH 18.8 19.9
80119 752520-2H-1H-BH 18.0 18.6
80120 752520-3H-1H-BH 17.7 18.8
80121 741543-8H-1P-BP 18.9 21.7
80122 7547-1H-1P-BP 19.1 23,7
80123 75112-7P-1P-BP 21.2 22.8
80124 75365-29H-1P-BP 19.8 22.2
80125 75370-3P-1P-BP 19.3 22.9
80126 75370-3P-2P-BP 18.9 23.8
80127 75382-10H-1P-BP 17.6 23.2
80128 75772-4H-1P-BP 20.9 19.1
80129 75772-7H-1P-BP 22.3 25.5
80130 75779-1P-1P-BP 18.4 26.7
80131 752519-3H-1P-BP 22.7 21.8
80132 752519-4H-1P-BP 20.3 25.8
80133 752519-6H-1P-BP 18.4 24,2
80134 752519-9H-1P-BP 20.0 25.1
80135 752519-15H-1P-BP 17.6 24.1
ICC-4948 G-130 20.2
ICC-4954 H-208 19.6
ICC-4918  Annigeri 18.8
Mean 19.8 20.4
SE + 1.58

CV% ‘ 6.5
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International trials, 1980/81

The combined analyses of variance for protein

ICCT-DS entries grown at Gwalior and ICRISAT ngzggnghgied
f highlv s1gn1f1cant effect of locations (Table 6 %)

the mean protein percentage being higher at Gwalior than
that at Hyderabad (Table 6.9). The mean square due t :
entries was also significant but not so prominent as ghat
due to lgcatlons-and the interaction between locations

and entries was non-significant substantiating earlier

results. ICCL-78023 and -78054 were high
tein and Annigeri the lowest. re highest in seed pro-

The seed protein percentages of ICCT-DL i
- ’ > t
grown at Gwalior in 1980-81 differed significggti;es
(Table 6.10) but the range was ‘.ot very wide.

Coordinated trials, 1980/81

In the penninsular zone GIET and GCVT (Table
v s 6.11 d
giigiiﬁrown attHyderagad,zAnnigeri showed the lowesgn
percentage and C-235 was the high . i
the ranges were not very wide. ghest Again

ICCC-lines, 1980/81

The seed protein percentages of ICCC-1 to -26 grown at
Hyderabad were also determined (Table 6.13). They ranged
from 13.4 to 17.5. The lower end of the range was not
lower than the values recorded for Annigeri in other tests
at Hyderabad indicating that the seed protein contents of
the ICCC-lines could be commercially acceptable.-.

BPEEDING FOR IMPROVED SEED PROTEIN CONTENT - -

The vrotein percentages of seeds harvested from 65vF%
progenies of T-1-A x T-3 and their parents at Hydera ad
ranged from 14.9 to 26.8 percent (Tdble 6.14). Five
lines had seed protein percentages similar to:T-1-A and
will be evaluated in the Fa'generatiOn. S

Fy progenies of four crosses involving the high
orotein T-1-A with the high vielding cultivars, T-3,
Br-203, Pant G~114 and BDN-9-3, were sown at Hissar.
The seed protein percentages for about 40 progenies
for each cross are shown in Tables 6.15-6.18. T-1-A
was damaged by Ascochyta. Six progenies of the, cross
T-1-A with T-3, seven of that with BG-203, five with
Pant G-11'4 and one with BDN-9-3 had seed protein per-
centages above 26 and will be tested again in the Fy4
generatfon'to~idenci€¥ lines,combinipgmhlgh protein
= hiah wvield. T e
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Table 6.8, Combined analysis of variance for seed
protein percentage at Hyderabad in

1980-81,

Source df MS

*k
Locations 1 50.63

* %
Entries 15 9.71
Locs x Entries 15 1.69
Error 93 1.54

Table 6.9, Seed protein percentagesof entries in ICCT-DS at
locations in 1980-81,

Protein %

Acc.No. Selection No./
Name Gwalior TCRISAT
Center

ICC-552 P-436 17.2 17.4
I1CC-4918 Annigeri 17.9 15.1
JCC-5003 K-850 20.3 18.2
1CC-11528 1CCC-7 19.6 18.9
ICC-11530 ICCC-9 19.2 18.4
ICCL-78023 73111-8-2-B-BP 21,2 19.1
ICCL-78054 74169-B-2P-1H-BP 21,4 19,2
ICCL-78073 73119-4-1-1H-BH-BP 19.0 17.5
ICCL-78021 73129-16-1-B-BP 17.8 18.7
I1CCL-78026 73136-31-4-1H-BP 18.3 17.0
ICCL-78052 7499-B-3P-BH-BP 17.9 16.6
ICCL-78053 74141-B-1P-1H-BP 18,7 17,2
ICCL-780S5 74304 -B-7P-1H-BP 18.8 17.4
ICCL-79004 74974-1P-1P-1P-BP 20,2 18.5
ICCL-79008 74633-4H-1H-1P-BP 18.6 17.6
1CC-4951 JG-62 17.6 16.7
Mean 19,0 17.7
SE + . 0.58 0.67

cvh 6.1 7.5




Table 6.10.

ACC.No.

ICC-4948
ICC-438
1CC-8294
ICC-10136
ICC-11525
1CC-11534
ICCL-78153
ICCL-79060
ICCL-79063
ICCL-79064
ICCL-79065
ICCL.-79067
ICCL-79085
ICCL-79090
ICCT.-79091
1CC-4998

Mean

SE +

CV%

150

Seed protein percentages of
in 1980-81 at Gwalior

Selection No./

Name

G-130
P-324
BG-203
Pant G-114
ICCC-4
TICCC-13

74256-B-2H-1H-BH
73314-B-3P-1H-1P-BH
741663-8-2P-BH-1H-BH
74159-B-2P-1H-1H-BH
74607-1P-LB-1H-2H-BH
74926-7H- LLB-BH-1H-BH
741177-1P-1H-1P-BH
74595- 9H- 1H- 1H-BH
74600-1H-1H-1H-BH

T-3

entries in ICCT-DL

Protein

19.
20.
18.
18.
18.
18.
19.
19,
18.
18.
18.
18.
19.
19.
21.
20.

== 0 UNONW =B N 000

19.2
0.89

9.2

0.
(4
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Table 6.11. Seed protein percentages of entries in GIET grown
at Hyderabad in 1980-81. .

Acc.No. Pedigree Protein %
ICC-4935 C-235 17.9
ICC-11141 BDN 9-3 17.3
ICC-440 P-326 16.9
1CC-12263 BG-246 16.7
ICC-12261 BG-244 16.4
ICC-12199 Phule G-4 (local) 15.8
I1CC-12262 BG-245 15.6
1CC-12264 ICCC-22 15.3
{CC-4918 Annigeri 14.5
Mean 16.3
SE + 0.50
CV% 6.2

Table 6.12. Seed protein percentages of entries in GCVT grown
at Hyderabad in 1980-81.

Acc.No. Pedigree Protein %
1CC-4935 C-235 20.8
1CC-11141 BDN 9-3 18.2
1CC-12199 Phule G-4 18.2
1CC-11525 ICCC-4 18.5
1CC-11502 BG-405 19.0
1CC-11498 BG-401 19.7
1CC-4918 Annigeri 16.0
ICC-10253 H-73-10 17.6
1CC-11534 ICCC-13 ' 18.6
ICC-5003 K-850 (local) 18.6
Mean ' 18.5
SE + 0.56

CV% 6.0
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Table 6.13. Seed protein percentages
of ICCC 1lines grown at
Hyderabad in 1980-81.

TCCC No. Protein %
ICCC-1 15.8
ICCC-2 14.2
ICCC-3 15.0
ICCC-4 16.6
ICCC-5S 17.0
ICCC-6 16.2
TCCC-7 15.5
ICCC-8 16.3
ICCC-9 15.8
TCCC-10 16.7
ICCCc-11 17.5
TCCC-12 16.1
ICCC-13 17.5
ICCC-14 16.2
TCCC-15 15.6
ICCC-16 16.9
ICCC-17 15.8
ICCC-18 17.2
ICCC-19 14.3
ICCC-20 15.1
ICCC-~21 14.4
TCCC-22 15.3
ICCC-23 14 .4
ICCC-24 14.6
TCCC-25 14.1
TCCC-26 13.4

Mean 15.7+0.22
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Table 6.14. Seed protein percentages of Fg progenles of T-1-A x T-3, at

Hyderabad 1980-81.

Sel.No. Protein % Sel.No. Protein ¢
78218-1P 17.9 78218-41P 19.0
78218-2P 16.0 78218-42P 19.1
78218-3P 16.9 78218-44P 17.1
78218-4P 19,8 78218-45P 18.8
78218-5P 25.5 78218-46P 20.8
78218-6P 19.5 78218-47P 24.6
78218-7P 18.5 78218-49P 26.8
78218-8P 21,3 78218-50P 18.4
78218-9P 19.7 78218-51P 15.8
78218-12P 24.9 78218-52P 18.2
78218-13P 19.5 78218-54P 23.1
78218-14P 19.3 78218-55P 18.4
78218-16P 18.8 78218-57P 21.3
78218-17P 16.4 78218-58P 25.0
78218-18P 17.9 78218-59p 17.9
78218-19P 18.9 78218-60P 18.3
78218-20P 18.9 78218-61P 17.6
78218-21P 15.9 78218-63P 15.0
78218-22P 14.9 78218-64P 15.0
78218-23D 15.7 78218-65P 17.7
78218-24P 24.1 78218-66P 16.9
78218-25P 19.0 78218-67P 17.6
78218-26P 18.0 78218-68P 16.0
78218-27P 18.6 78218-69P 18.3
78218-28P 16.3 78218-70P 15.7
78218-20P 20.0 78218-71P 15.9
78218-30P 19.2 78218-72p 17.0
78218-31P 16.5 78218-73p 16.4
78218-32P 19.2 78218-74p 18.7
78218-33P 18.6 T-1-A3 24.5
~8218-34P 17.6 T-32 17.4
78218-36P 17.6
78218-37P 16.9
78218-38P 21.8 Mean 18.7
78218-39P 15.6
78218-40P 17.2 SE + 0.33

4 parental values not included for mean.
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Table 6.15. Seed protein percentages Table 6.16. Seed protein percentages
of Pz progenies of T-1-A x of F3 progenies of T-1-A x
T-3, grown at Hissar, BG-203, grown at Hissar,
1980-81, 1980-81.
Selection No. Protein % Selection No. Protein &
T8218-163P 25.5 78226-163P 2.4
"§218-165P 23.6 78226-164P 20.9
78218-166P 23.7 78226-165P 22.9
78218-168P 22.7 78226-166P 21.8
78218-169p 27.0 78226-167P 23.0
"3218-170P 25.1 78226-169P 23.5
78218-171P 25.6 78226-170P 24,9
78218-172P 25.5 78226-171P 23.5
78218-173P 25.4 78226-172P 25.8
7R218-174p 25.4 78226-173P 24.8
"Q218-175P 25.1 78226-174P 26.5
78218-177p 25.8 78226-176P 24.5
"8218-178P 24.0 78226-177P 23.9
78218-179p 23.2 78226-178P 2.2
78218-180P 27.4 78226-180P 22.6
78218-181P 27.5 78226-181P 23.1
78218-182p 26.2 78226-183P 24.3
78218-183p 24.1 78226-185P 22.2
78218-184P 23.0 78226-186P 24.5
78218-185P 25.8 78226-187P 24.4
78218-186P 23.4 78226-188P 26.4
78218-187p 23.6 78226-189p 24.3
78218-188P 24,0 78226-190P 20.9
7%218-189p 21.9 78226-191P 21.6
78218-190P 24.1 78226-192p 24.1
78218-191p 24.0 78226-193P 25.0
78218-193p 22.2 78226-194P 22.8
78218-194p 24.6 78226-195P 23,0
78218-195P 28.7 78226-196P 26.2
78218-197P 25.3 78226-197P 26.5
78218-200p 23.3 78226-198P 25.7
78218-201P 25,3 78226-199P 21.3
78218-202P 24,7 78226-201P 24.9
78218-203p 25.1 78226-203P 26.6
78218-204P 23.9 78226-204P 28.6
78218-206P 23.3 78226-205P 20.6
78218-207P 22.6 78226-206P 20.6
78218-209P 23,8 78226-207P 23.2
78218-210P 27.0 78226-208P 22.9
78218-211P 22.5 78226-209P 24.5
T-3 20.9 BG-203 23.7
Mean 24.6 Mean 23.9

SE + 0.25 SE + 0.30
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Table 6.17. Seed protein percentages Table 6.18. Seed protein percentages

of Fz progenies of T-1-A x of Fy progenies of T-1.y,

Pant G-114 grown at Hissar BDN 9-3, grown at Hissar

in 1980-81, 1980-81.
Selection No, Protein % Selection No. Protein %
78227-201P-BH 26.9 78230-201P-BH 23.8
78227-202P-BH 24,5 ' 78230-202P-BH 23.7
78227-203P-BH 22.9 78230-203P-BH 23.8
78227-204P-BH 25.0 78230-204P-BH 20.4
78227-206P-BH 26.6 78230-205P-BH 21.9
78227-207P-BH 24.9 78230-206P-BH 21.8
78227-208P-BH 21,9 78230-207P-BH 23.2
78227-209P-BH 23.8 78230-208P-BH 23.8
78227-210P-BH 22.1 78230-209P-BH 22.3
78227-211P-BH 20.1 78230-210P-BH 24.0
78227-213P-BH 22,7 78230-215P-BH 26,0
78227-214P-BH 21.0 78230-217P-BH 24.7
78227-215P-BH 25.9 78230-218P-BH 26.0
78227-216P-BH 24,6 78230-219P-BH 25.4
78227-217P-BH 22.8 78230-220P-BH 22.2
78227-219P-RH 22,3 78230-221P-BH 20.2
78227-220P-BH 22.8 78230-223P-BH 22.5
78227-221P-BH 22,2 78230-224P-BH 25.0
78227-223P-BH 20.9 78230-228P-BH 25,2
78227-224P-BH 22.7 78230-229P-BH 22.9
78227-225P-BH 21.6 78230-230P-BH 22.7
78227-226P-BH 24,1 78230-251P-BH 21.5
78227-227P-BH 26.5 78230-232P-BH 26.2
78227-228P-BH 23.3 78230-233P-BH 24.6
78227-229P-BH 23.4 78230-234P-BH 25.9
78227-230P-BH 22.9 78230-235P-BH 22.7
78227-231P-BH 23.4 78230-236P-BH 24.5
78227-232P-BH 24.3 78230-237P-BH 24.4
78227-233P-BH 22.9 78230-238P-BH 23.1
78227-234P-BH 22.8 78230-239P-BH 25.2
78227-235P-BH 26.1 78230-240P-BH 24.0
78227-237P-BH 28.0 78230-241P-BH 24.6
78227-240P-BH 24.5 78230-242P-BH 23.5
78227-241P-BH 24.4 78230-244P-BH 23.2
78227-243P-BH 23.8 78230-246P-BH 22.5
78227-244P-BH 24.3 78230-247P-BH 21.5
78227-245P-BH 26.3 78230-249P-BH 23.1
78227-246P-BH 24.3 78230-252P-BH 22.6
78227-247P-BH 24.8 78230-256P-BH 23.5
78227-248P-BH 22.0 BDN-9-3 21.8
Pant G-114 24.0 .

Mean 23.5
Mean 23.8
SE + 0.24

SE + ' 0.28 -
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PROJECT 7 : BREEDING FOR NEW PLANT TYPES

OBJECTIVES : a. Breeding for mid-tall, compact and high
vielding cultivars

b. Developing cultivars suitable for
mechanical harvest

c. Combining multi-seeded and double-podded
characters to develop more efficient plant

types

d. Searchinﬁ for new concepts of plant type
with higher yield potential.

INTRODUCTION

From the beginning of the project the main thrust has
been to develop mid-tall and compact plant types with high
yvield potential. Using the very late maturing tall lines
mainly from USSR and Greece we have been successful in
developing lines that are early maturing and give yields
comparable to conventional types. Tria%s for two seasons
at Hyderabad and Hissar to study the interactions between
plant density and vplant tvpe suggest that the yields of
the tall plant tvpes do not respond to higher populations.
However, this vear at Hissar compact lines tended to escape
Botrytis infection and thus gave higher vields.

A orogram was also initiated to combine the double-
podded (two pods/node) and multiseeded (more number of
seeds/pod) tvpes to develop high yielding plant types.

MID-TALL AND COMPACT PLANT TYPES
Hybridisation

We crossed 5 tall lines with 8 conventional type parents
(Table 7.1) in a line x tester series.

Three short duration and 3 long duration Fg generation
mid-tall compact lines from crosses involving tall and con-
ventional types were crossed in diallel manner to initiate
a second cycle of selection. The pedigreegof these lines
aregiven in Table 7.2.
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Table 7.1. Tall and conventional
type parents in the
5 x 8 line x tester
series made in 1980-81.

Lines Testers
K-1184 BG-203
K-1189 F-378
K-1480 H-208
K-56567 ICCC-10
P-9847 ICCC-13
K-850
P-324
P-326
Table 7.2. Pedigrees of tall and compact F, lines

involved in a 6 x 6 diallel, 1980-81.

Selection number Cross Duration
7573-4-1P-3P-BP F-378 x K-1184 Short
7573-74-1P-1P-BP F-378 x K-1184

7570-3-1P-1P-BP G-130 x K-11%9
75123-19-1P-1H-BH P-2426-1 x K-1170 Long
7570-48-1P-2H-BH G-130 x K-1189

7570-1-1P-1H-BH G-130 x K-1189

F1 generation

Forty seven Fé's, 8 lines, 6 testers of the 8 x 6 line
tester set made in 1979-80 and 2 checks (Annigeri and
ICCC-1) were evaluated in a 8 x 8 triple lattice at
Hyderabad. Each plot was one row 4 m long with 60 cm
between rows and 20 cm between plants within the row.
One cross, F-378 x K-1480, failed and hence the line x
tester analysis was based on a 7 x 6 set, excluding
crosses involving K-1480.

Means, CV's and LSD's are presented in Table 7.3.
The mean gsquares due to crosses were significantly
greater than the error mean squares for all characters
studied except for number of primary branches and seed
yield (Table 7.4). The mean squares for lines and
testers were significant except lines for primary
branches/plant and testers for pods and seed yield/
plant. Line x tester mean squares were significantly
greater than the error only in the case of seed weight.
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GCA variances were similarly significantly greater than
zero for all characters except primary branches and seed
yield/plant, while there was significant SCA variance
only for seed weight so there was predominance of additive
genetic control for most characters studied.

Among lines BDN 9-3 and ICCC-4 appeared to be good
combiners for earliness and pod number (Table 7.5).
Kabuli lines, P-9800 and C-104 showed positive and signi-
ficant GCA effects for days to flowering and maturity,
and for seed weight. Among testers, K-1174 was a good
combiner for earliness and seed yield.

Few crosses showed significant SCA effects, except
for 100 geed weight, which was the only character with
significant SCA variance (Table 7.6).

Days to first flower and to maturity were positively
correlated with plant height, secondary branches/plant
and seed size, but negatively with pod number and seed
vield/plant, indicating the earlier genotypes to be
shorter and higher yielding. Plant %eight was also nega-
tively correlated with pod number and seed yield/plant
and positively with seed size, reflecting its associati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>