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ABSTRACT

Combining ability was studied using a line x tester (10 x 4) analysis in durum wheat (Triticum
durum Desf.). The analysis of variance for combing ability and the estimates of variance
components indicated that the mean squares due to lines were significant for all characters
which revealed significant contribution of lines towards general combining ability variance
components for most of traits. The mean squares due to testers were also found significant for all
the characters except number of spikelets per main spike, grain filling period and 100- grain
weight suggesting the larger contribution of testers towards component of gca variance. The
mean sum of squares due to lines x testers interaction observed significant for all yield
attributing traits which revealed the significant contribution of hybrids for specific combining
ability variance components. The best general combiners for various characters were DBPY
2012-06 for grain yield per plant, MACS 4054 for days to heading, 100-grain weight, grain yield
per plant, biological yield per plant and harvest index, UAS 428 for plant height, grain filling
period and number of grains per main spike, GW 2010-275 for length of main spike and number
of spikelets per main spike, UPD 2949 days to maturity and WHD 960 for number of effective
tillers per plant. The best specific combiner was GDW 1255 x UPD 2949 for grain yield per
plant.
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INTRODUCTION
Durum or macaroni wheat (Triticum durum
Desf.), (2n=4x=28, genomes AABB), is one of
the ancient staple food grain crop consumed
by human beings. Wheat is grown over a range
of latitudes and known for its remarkable
adaptation to a wide diversity of environments.
It occupies about 32 per cent of the total

acreage under cereals in the world. Bread
wheat is mostly preferred for making
chapatti’s/breads because of its binding
properties of gluten; whereas, durum wheat is
highly valued for preparation of macaroni,
spaghetti, vermicelli and noodles. Macaroni
wheat till recently were confined to only
rainfed areas of Central and Peninsular India.
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However, being responsive to higher fertilizer
application and development of rust resistant
high yielding varieties encouraged cultivation
of durum wheat under irrigated conditions.

For improving the genetic vyield
potential of the varieties and hybrids, choice of
right type of parents for hybridization is
important. This emphasises the importance of
testing the parents for their combining ability
and their hybrids for manifestation of hybrid
vigour, because many-a-times the high
yielding parents may not combine well to give
good hybrids. Therefore, the success of the
useful gene combinations organized in the
form of high combining lines and isolation of
valuable sources of germplasm is necessary.
From this, breeder will extract necessary
background information with respect to
genetic basis of grain vyield and its
components, nature of gene action and general
and specific combining ability of elite parents
and their crosses, respectively in the plant
breeding programme.

MATERIALS AND METHODS
The experimental material of the study
consisted of ten lines i.e., MPO 1215, PDW
233, UAS 428, GW 2010-275, HD 4730,
MACS 4054, DDW 23, DBPY 2012-06, GDW
1255, HI 8498 and four testers i.e. UPD 2949,
DDW 39, WHD 960, PBND 4826, one
standard check (HI 8737) and their 40 F;s. The
F;s were made by crossing ten lines with four
testers in line x tester mating design. These
crosses were further evaluated along with their
parents and check, HI 8737 in randomized
block design with three replications. Twelve
morphological characters namely, days to
heading, days to maturity, plant height (cm),
number of effective tillers per plant, length of
main spike (cm), number of spikelets per main
spike, grain filling period (days), number of
grains per main spike, 100-grain weight (g),
grain yield per plant (g), biological yield per
plant (g) and harvest index (%) were observed
during this study. The mean values of analysis
of variance and the estimation of combining
ability variances and its effects for all the
characters of parents and their hybrids were
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analysed as per Model-1, Method-2 of Griffing
(1956), while, the magnitude of gca and sca
variances were estimated by Potence ratio
(Romero & Frey, 1973) and Predictability
ratio (Baker, 1978).

RESULTS AND DISCUSSION
The analysis of variance for combining ability
and the estimates of variance components
indicated that the mean squares due to lines
were significant for all the characters studied.
This indicated significant contribution of lines
towards general combining ability variance
components for all the traits. The mean sum of
squares due to testers were also significant for
all the characters, suggesting fair contribution
of testers towards component of general
combining ability variance. The mean sum of
squares due to line x testers interaction were
also significant for all the yield attributing
traits which revealed the significant
contribution of hybrids for specific combining
ability variance components (Table-1).

The magnitude of sca variance were
higher than the gca variance for the characters,
viz., days to heading, days to maturity, plant
height, number of effective tillers per plant,
length of main spike, number of spikelets per
main spike, grain filling period, number of
grains per main spike, 100-grain weight, grain
yield per plant, biological yield per plant and
harvest index which indicated preponderance
of non-additive gene action in the inheritance
of these traits (Table-1). Therefore, selection
from transgressive segregants for these traits in
early generations would be effective for
developing the superior varieties in wheat
breeding programme. This was further
supported by low magnitude of c’gca/ c’sca
ratios. Preponderance of non-additive variance
in expression of these traits in wheat have also
been reported by Sharma and Garg, (2005)
and Singh et al. (2013), for days to heading;
Sharma and Garg, (2005), Vanpariya et al.
(2006), and Singh et al. (2013), for days to
maturity; Sharma and Garg, (2005), Singh et
al. (2013), and Patel et al. (2018), for plant
height; Chowdhary et al. (2007), Sami et al.
(2010), Lohithaswa et al. (2013), Barot et al.
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(2014), Pansuriya et al. (2014), Kerkhi et al.
(2015), Ahmad et al. (2017), and Jatav et al.
(2017), for number of effective tillers per
plant; Vanpariya et al. (2006), Dhandhal et
al.(2006), Sami et al. (2010), Lohithaswa et al.
(2013), Barot et al. (2014), Pansuriya et
al.(2014), Kerkhi et al. (2015), Ahmad et al.
(2017), and Jatav et al. (2017), for length of
main spike; Vanpariya et al. (2006), Dhandhal
et al. (2006), Sami et al. (2010), Barot et
al.(2014), Pansuriya et al. (2014), Kerkhi et al.
(2015), and Ahmad et al. (2017), for number
of spikelets per main spike; Chowdhary et al.
(2007), Lohithaswa et al. (2013), Pansuriya et
al. (2014), and Kerkhi et al. (2015), for
number of grains per main spike; Dhandhal et
al. (2006), Lohithaswa et al. (2013), Barot et
al. (2014), Pansuriya et al. (2014), and Ahmad
et al. (2017), for 100-grain weight; Sharma
and Garg (2005), Vanpariya et al. (2006),
Singh et al. (2013), for grain yield per plant;
Singh et al., Singh et al.(2013), for biological
yield per plant and Vanpariya et al. (2006),
and Singh et al. (2013), for harvest index. In
view of these studies, it could be concluded
that grain yield is a complex character as
compared to its components. Thus, as the
guantitative character becomes complex, the
contribution of non-additive gene action would
be more. Under such situation, it would be
worthwhile  to  resort the  breeding
methodologies, such as biparental mating and
diallel selective mating instead of conventional
pedigree or backcross techniques which would
leave the non-fixable components of genetic
variances which are usually exploited for yield
and its components.

The summary of general combining
ability effects of the parents revealed that none
of the parents was found to be good general
combiner simultaneously for all the characters
(Table-2). General combining ability effects of
the parents revealed that lines MACS 4054, HI
8498, DBPY 2012-06, GDW 1255, DDW 23
and testers PBND 4826 was found to be good
general combiners for days to heading. For
days to maturity, female parents HD 4730 and
PDW 233 and male parent UPD 2949 were
registered as good general combiners. The
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good general combining ability effect was
expressed by the female parents HD 4730 and
UAS 428 and male parent UPD 2949 for plant
height. The estimate of general combining
ability effect revealed that females DBPY
2012-06, MACS 4054 and GDW 1255 and
male parents DDW 39 and WHD 960 have
good general combining ability effects for
number of effective tillers per plant. Female
parents GW 2010-275 and GDW 1255 and
male parents PBND 4826 showed significant
positive general combining ability effects for
length of main spike. For number of spikelets
per main spike female parent GW 2010-275
and male parent PDW 233 registered as good
general combiners. For grain filling period,
female parents PDW 233, UAS 428 and HD
4730 showed significant negative general
combining ability effects. Female parents viz.,
UAS 428, GDW 1255 and HI 8498 and male
parents PBND 4826 and WHD 960 were
emerged as good general combiners for
number of grains per main spike. For 100-
grain weight, female parents HD 4730, HI
8498 and MACS 4054 were registered with
good general combining ability. For grain
yield per plant, female parents viz., DBPY
2012-06, MACS 4054, MPO 1215 and GDW
1255 and male parent DDW 39 showed
significant positive general combining ability
effect. For biological yield per plant, female
parents MACS 4054 and DBPY 2012-06 and
male parent DDW 39 showed significant
positive general combining ability effect.
Female parents DBPY 2012-06 and MACS
4054 and male parent DDW 39 were observed
as good general combiners for harvest index.
As regard to specific combining
ability effects (Table-3), 10 crosses exhibited
significant positive specific combining ability
effects for grain yield per plant. The highest
sca effect for grain yield per plant was
exhibited by the cross GDW 1255 x UPD
2949 (good x average) followed by HI 8498 x
WHD 960 (average x average), DBPY 2012-
06 x WHD 960 (good x average). Considering
the desired sca effects, the best cross
combination were DBPY 2012-06 x WHD 960
for days to heading, GDW 1255 x DDW 39
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for days to maturity, GDW 1255 x WHD 960
for plant height, DWPY 2012-06 x WHD 960
for number of effective tillers per plant, UAS
428 x PBND 4826 for length of main spike, HI
8498 x PBND 4826 for number of spikelets
per main spike, MPO 1215 x WHD 960 for
grain filling period, HI 8498 x DDW 39 for
number of grains per main spike, GDW 1255
x PBND 4826 for 100-grain weight, GDW
1255 x UPD 2949 for grain yield per plant,
DBPY 2012-06 x WHD 960 for biological
yield per plant and HI 8498 x WHD 960 for
harvest index.

The gca effects of the parents and sca
effects of their crosses in the present study
indicated that the crosses between two good
general combiners were not always the best in
their sca effects. The best specific cross
combinations for different characters in
present study were the combinations of good x
good, good x average, average x average,
average x poor and poor X poor general
combiners. The marked desirable specific
combining ability effects in crosses between
poor x poor combiners includes HI 8498 x
WHD 960 for days to maturity, PDW 233 x
PBND 4826 for harvest index, poor x average
combiner e.g., MPO 1215 x WHO 960 for
number of spikelets per main spike, good x
average e.g., HD 4730 x UPD 2949 for 100-
grain weight, GDW 1255 x PBND 4826 for
number of tillers per plant, GDW 1255 x UPD
2949 and DBPY 2012-06 x WHD 960 for
grain yield per plant, good x good e.g., MACS
4054 x DDW 39 for biological yield per plant,
HD 4730 x DDW 39 for plant height and good
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x poor e.g., DBPY 2012-06 x WHD 960 for
days to heading, DDW 233 x PBND 4826 for
days to maturity and UAS 428 x UPD 2949
for number of grains per main spike. The
cross  combinations  showing  high and
involving both or at least one good general
combiners, suggesting dominance type of
gene action. Thus, identification of specific
parental combination of producing the higher
transgressive effects can be of greater value
for development of nutritionally rich durum
wheat varieties. These results are in
accordance with the findings of Gami and
co-workers (Gami et al., 2011).

In fact, in majority of cases, the best
specific combinations for different characters
were either poor x poor, good x poor, average
X poor, average x average and vice versa
general combiners. This suggested that
information on gca effects should be
supplemented by sca effects and hybrid
performance of cross combinations to predict
the transgressive type possibly made available
in segregating generations. Selection is rapid if
gca effects of parents and sca effects of
crosses are in same direction. If crosses
showing high sca effects involve at least one
parent possessing good gca effect and high
mean value, they could be exploited for
practical breeding. Therefore, it is suggested
that the selection of parents for further
breeding programme should be based on gca
effects and due consideration should be given
to mean value of the cross combinations while
selecting crosses for specific combining ability
effects.

Table 1: Analysis of variance for combining ability and variance components for different characters in
durum wheat

Number of Number of
Source df Days_ to Days Fo Plant height gffectlve Le_ngth _of splkele_ts
heading maturity tillers per main spike per main
plant spike
Replications 2 3.05 1.23 3.51 0.97 0.24 1.79
Lines 9 108.53**++ 29.51** 81.12** 12.39** 1.15* 7.66**
Testers 3 24.30** 58.10** 89.06* 7.27** 6.22**+ 1.62
Lines X
27 30.84** 31.28** 50.65* 6.15** 1.46* 4.09**
Testers
Error 78 3.45 3.39 29.12 0.12 0.31 1.47
Variance Components
Copyright © July-Aug., 2019; IJPAB 220
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ol 8.75 2.17 4.33 1.02 0.07 0.51
ok 0.69 1.82 1.99 0.23 0.19 0.01
oAt 9.13 9.29 7.17 2.00 0.38 0.87
o ’gca 2.99 1.92 2.66 0.46 0.16 0.15
o ’sca 9.13 9.29 7.17 2.00 0.38 0.87
o “gcal o sca 0.32 0.20 0.37 0.23 0.42 0.17
T Number of . L Biological
Grain filling . 100-grain  Grain yield . 9 Harvest
Source d.f. . grains per h yield per .
Period . . weight per plant index
main spike plant
Replications 2 3.40 32.13 0.18 3.61 9.52 22.34
Lines 9 61.81**+ 31.79** 0.67** 22.33** 25.25** 66.03**
Testers 3 10.20 92.94** 0.07 53.11**+ 12.56* 301.44**
Lines X Testers 27 24.46** 40.47** 0.60** 16.04** 19.72** 60.51**
Error 78 11.39 8.89 0.06 0.79 4.46 9.52
Variance Components
ol 4.20 1.90 0.05 1.79 1.73 4.70
ol -0.04 2.80 0.01 1.74 0.26 9.73
oIt 435 10.52 0.18 5.08 5.08 16.99
o ’gca 1.17 2.54 0.01 1.75 0.68 8.29
o %sca 435 10.52 0.18 5.08 5.08 16.99
o %gcal o %sca 0.26 0.24 0.05 0.34 0.13 0.48
*** Significant at 5% and 1% against error, respectively
+,++ Significant at 5% and 1% levels, respectively against line x tester interaction
The estimation of genetic variance contributed by lines (c?l) and testers (c*)
Table 2: General combining ability effects for different characters in durum wheat
Number Number of Numb Grai
of Length umber o Grain umboer 100- rain Biological
Sr. P Days to Days to Plant . . spikelets . of grains . yield . Harvest
arents R N 3 effective of main . filling . grain yield per .
No. heading maturity height il ik per main iod per main ight per Jant index
|;I|:n[t)er spike spike perio spike weig plant plan
Lines
MPO 0.48 1.26* -2.93 -0.39%* -0.19 -0.83* -0.81 -0.06 -0.21** 0.62* 0.05 1.62
! 1215
2 PDW 233 3.56** -1.48** 2.34 -1.19%* -0.16 0.80* -3.65** -0.39 -0.11 -0.98** -0.33 -2.33*
3 UAS 428 5.48** 0.18 -3.25* 0.17 -0.12 0.67 -3.15** 3.45%* -0.28** -1.44** -0.01 -3.77**
4 GW 0.73 1.60** 1.43 -0.68** 0.55** 0.87* 0.68 0.65 -0.15* 0.06 -0.56 1.15
2010-275
5 HD 4730 1.15* -3.31%* -3.34* -0.25* -0.14 0.27 -1.98* -1.78* 0.34** -1.85%* -2.49** -2.31*
MACS -5.10** -0.98 -1.06 1.08** 0.01 -1.28** 2.76** -0.23 0.31** 2.04%* 2.46%* 2.59%*
6 4054
7 DDW 23 -1.10* 0.35 214 -0.05 -0.54** 0.44 2.35* -1.36 -0.01 -0.80** -1.40* -0.45
8 DBPY -1.68** -0.23 3.99* 1.94** 0.07 -1.02** 1.10 -0.31 -0.14 2.13** 1.85%* 3.58**
2012-06
GDW -1.43** 1.01 -0.35 0.68** 0.35* -0.28 1.26 1.77* -0.05 0.58* 0.80 0.57
9
1255
10 HI 8498 -2.10** 1.60** 1.03 -1.30** 0.17 0.35 1.43 1.72* 0.32%* -0.36 -0.35 -0.64
SE(gi) 0.53 0.53 1.55 0.10 0.16 0.35 0.97 0.86 0.07 0.25 0.61 0.89
Gi-Gj (Line) 0.75 0.75 2.20 0.14 0.22 0.49 1.37 1.21 0.10 0.36 0.86 1.25
Testers
1 upPD 0.05 1.18** 1.83* 0.23** 0.43** 0.15 0.60 1.22% 0.05 0.22 0.18 0.75
2049 -0. -1 -1, -0. -0. . 0. -1 ! } 0. )
2 DDW 39 -0.05 0.85** -0.81 0.44** -0.30** 0.24 -0.40 -1.79*%* 0.01 1.46** 0.94** 2.94%*
3 WHD 960 1.15** 1.91** 2.15* 0.36** 0.19* -0.20 0.50 1.43** 0.01 0.07 -0.53 0.80
PBND Kk *k Kk *k Kk il
4 4826 -1.05 0.11 0.48 -0.57 0.55 -0.19 0.50 1.58 -0.06 -1.76 -0.22 -4.50
SE(gi) 0.33 0.33 0.98 0.06 0.10 0.22 0.61 0.54 0.04 0.16 0.38
Gi-Gj (Tester) 0.47 0.47 1.39 0.09 0.14 0.31 0.87 0.76 0.06 0.23 0.54
*** Significant at 5% and 1% against error, respectively.
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Number of N
umber o
Sr. Hybrid Days of Days to Plant effective Length of ikelet
rids spikelets per
No. Y heading maturity Height tillers per main spike P . -p
lant main spike
plan
1 MPO 1215 x UPD 2949 -4.78%* -2.40 -6.84* 0.17 0.45 -1.42*
2 MPO 1215 x DDW 39 2.21* 1.26 5.16 -1.18** 0.81* 0.32
3 MPO 1215 x WHD 960 3.35%* -1.83 1.34 1.17** -1.34** 2.22%*
4 MPO 1215 x PBND 4826 -0.78 2.96** 0.33 -0.16 0.07 -1.12
5 PDW 233 x UPD 2949 2.80* 0.68 1.48 -0.61** -0.30 0.31
6 PDW 233 x DDW 39 0.13 1.68 0.64 -0.73** 0.03 -0.28
7 PDW 233 x WHD 960 -3.067*%* 191 -3.43 0.37 -0.004 0.39
8 PDW 233 x PBND 4826 0.13 -4.28** 1.30 0.97** 0.27 -0.42
9 UAS 428 x UPD 2949 2.55* -2.31* -1.70 -0.39 -0.14 0.001
10 UAS 428 x DDW 39 0.21 0.35 1.69 -2.10** -0.12 -0.87
11 UAS 428 x WHD 960 1.35 2.25* 3.09 1.40** -0.61 0.11
12 UAS 428 x PBND 4826 -4.11%* -0.28 -3.08 1.09** 0.87** 0.75
13 GW 2010-275 x UPD 2949 1.30 0.26 -4.78 0.12 -0.67* 0.55
14 GW 2010-275 x DDW 39 -1.70 -3.40** 5.30 1.26** 0.25 1.24
15 GW 2010-275 x WHD 960 1.43 0.16 -2.03 -0.82** 0.12 -0.50
16 GW 2010-275 x PBND 4826 -1.03 2.96** 151 -0.56** 0.53 -1.29
17 HD 4730 x UPD 2949 0.88 -3.48** 6.64* -0.19 0.21 0.77
18 HD 4730 x DDW 39 2.88** 5.51** -7.09* 1.40** -1.57** 0.20
19 HD 4730 x WHD 960 -1.31 -0.91 2.29 -1.59%* 0.80* -0.15
20 HD 4730 x PBND 4826 -2.45* -1.11 -1.83 0.37 0.55 -0.82
21 MACS 4054 x UPD 2949 -1.20 2.85%* 3.16 -0.61** -0.16 1.37
22 MACS 4054 x DDW 39 3.80** 1.85 -5.22 1.77** 0.31 0.16
23 MACS 4054 x WHD 960 -4.06** -1.25 1.08 0.14 -0.03 -1.22
24 MACS 4054 x PBND 4826 1.46 -3.45** 0.97 -1.30** -0.11 -0.31
25  DDW 23 x UPD 2949 -1.86 0.85 0.83 1.43** 0.46 0.39
26 DDW 23 x DDW 39 1.53 -3.15** -2.14 -0.84** 0.78* -0.25
27 DDW 23 x WHD 960 5.26** 4.41%* -1.14 -0.76** -0.38 -1.11
28 DDW 23 x PBND 4826 -1.86 -2.11 2.44 0.18 -0.86** 0.97
29 DBPY 2012-06 x UPD 2949 2.05 -2.23* 2.33 -1.47** 0.001 -0.88
30 DBPY 2012-06 x DDW 39 -3.28** 2.10 -1.63 -0.10 -0.13 0.16
31 DBPY 2012-06 x WHD 960 -4.81** -2.33* 0.44 3.05** 0.24 1.40*
32 DBPY 2012-06 x PBND 4826 6.05** 2.46* -1.14 -1.47%* -0.11 -0.69
33 GDW 1255 x UPD 2949 1.13 4.51%* 249 0.12 -0.47 0.27
34 GDW 1255 x DDW 39 -2.20* -5.48** 2.76 -0.90** 0.11 -1.09
35 GDW 1255 x WHD 960 1.26 1.41 -7.12* -0.70** 0.64 0.40
36 GDW 1255 x PBND 4826 -0.20 -0.45 1.86 1.49** -0.28 0.40
37 HI 8498 x UPD 2949 -2.86** 1.26 -3.62 1.43** 0.61 -1.37
38 HI 8498 x DDW 39 -0.53 -0.73 0.53 1.43** -0.49 0.39
39 HI 8498 x WHD 960 0.60 -3.83** 5.46 -2.25%* 0.82* -1.54*
40  HI 8498 x PBND 4826 2.80* 3.30** -2.37 -0.61** -0.93** 2.52%*
SE+ 1.07 1.06 3.11 0.20 0.32 0.70
*** Significant at 5% and 1% against error, respectively
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(Conti...)
Sr Grain Number of 100- Grain Biological Harvest
' Hybrids filling grains per grain yield per yield per .
No. . K . . index
period main spike weight plant plant
1 MPO 1215 x UPD 2949 2.18 -2.21 -0.48** -1.63** -0.96 -3.11
2 MPO 1215 x DDW 39 -0.35 3.33 -0.32* 2.27** 3.94** 1.24
3 MPO 1215 x WHD 960 -4.58* -2.19 0.22 0.44 -0.41 2.12
4 MPO 1215 x PBND 4826 2.75 1.06 0.51** -1.07* -2.55* -0.25
5 PDW 233 x UPD 2949 0.01 -0.83 0.15 -1.95** -0.55 -4.67*
6 PDW 233 x DDW 39 0.81 -1.78 0.19 1.19* -0.90 4.39*
7 PDW 233 x WHD 960 1.25 0.003 0.54** -2.61%* -1.36 -5.92**
8 PDW 233 x PBND 4826 -2.08 2.61 0.18 3.38** 2.82* 6.20%*
9 UAS 428 x UPD 2949 -3.48 4.00%* 0.21 0.94 0.99 1.72
10 UAS 428 x DDW 39 -0.35 -5.81** 0.08 0.61 -0.69 2.48
11 UAS 428 x WHD 960 0.75 0.53 -0.15 -3.27** -0.18 -8.93**
12 UAS 428 x PBND 4826 3.08 1.28 -0.14 1.71** -0.12 4,72%*
13 GW 2010-275 x UPD 2949 -1.98 1.66 -0.10 0.95 2.34 -0.23
14 GW 2010-275 x DDW 39 -1.51 1.54 -0.29 -1.35* -2.30 -0.95
15 GW 2010-275 x WHD 960 -0.08 154 0.47** 0.30 -1.93 3.17
16 GW 2010-275 x PBND 4826 3.58 -4.75%* -0.07 0.09 1.89 -1.99
17 HD 4730 x UPD 2949 -0.65 2.14 0.55** -1.08* -0.51 -2.57
18 HD 4730 x DDW 39 0.81 -2.29 -0.40** -1.41%* 0.72 -4, 75%*
19 HD 4730 x WHD 960 -0.41 -1.28 0.27 1.30* -0.69 4.82**
20 HD 4730 x PBND 4826 0.25 143 -0.42** 1.20* 0.49 251
21 MACS 4054 x UPD 2949 3.93* -5.14** 0.63** 1.01 -1.08 4.13*
22 MACS 4054 x DDW 39 -0.93 -1.70 0.30* 2.14** 4.35%* 0.18
23 MACS 4054 x WHD 960 0.83 5.52** -0.15 -1.78** -1.83 -2.52
24 MACS 4054 x PBND 4826 -3.83 1.32 -0.78** -1.37** -1.44 -1.79
25 DDW 23 x UPD 2949 -0.31 -2.73 -0.53** -1.52%* -0.81 -3.41
26 DDW 23 x DDW 39 2.15 -2.87 0.63** 0.99 0.56 2.00
27 DDW 23 x WHD 960 -1.08 3.23 -0.22 -0.22 -1.62 1.53
28 DDW 23 x PBND 4826 -0.75 2.37 0.12 0.75 1.86 -0.15
29 DBPY 2012-06 x UPD 2949 -4.73* -3.47* -0.12 0.06 -2.66* 3.66*
30 DBPY 2012-06 x DDW 39 2.067 241 -0.26 -1.82** -2.09 -2.55
31 DBPY 2012-06 x WHD 960 5.83** -0.92 0.30* 3.52** 4.95%* 3.06
32 DBPY 2012-06 x PBND 4826 -3.16 1.98 0.08 -1.76** -0.19 -4.17*
33 GDW 1255 x UPD 2949 243 4.27* -0.35* 4.50** 4.81** 6.11**
34 GDW 1255 x DDW 39 -2.76 1.55 0.03 -1.63** -3.04* -0.54
35 GDW 1255 x WHD 960 0.33 -4.53* -0.51** -2.04 -0.63 -4.69*
36 GDW 1255 x PBND 4826 0.59 -1.30 0.82** -0.82 -1.14 -0.88
37 HI1 8498 x UPD 2949 2.600 2.31 -0.03 -1.29* -1.56 -1.63
38 HI1 8498 x DDW 39 0.06 5.62** 0.03 -0.97 -0.55 -1.51
39 HI 8498 x WHD 960 -2.83 -1.90 0.31* 4,38** 3.72%* 7.35%*
40 HI1 8498 x PBND 4826 0.16 -6.03** -0.31* -2.11%* -1.61 -4.21*
SE+ 1.94 1.72 0.14 0.51 1.22 1.78
*** Significant at 5% and 1% against error, respectively
CONCLUSION breeding methods and in similar fashion the

The good general combiners for more traits
having more practical utility and genotype
MACS 4054 manifested high GCA for grain
yield and also showed high desirable GCA of
relative traits viz., number of effective tillers
per plant, length of main spike, number of
grains per main spike, 100-grain weight, grain
yield per plant and biological yield per plant,
in similar fashion genotype UAS 428 also
showed high GCA for days to heading, days to
maturity plant height, grain filling period and
number of grains per main spike, these
genotypes can be exploited for different plant
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best cross combinations for grain yield and its
other attributing traits are also having more
practical value. The Best cross combinations
viz., GDW 1255 x UPD 2949, HI 8498 x
WHD 960 and DBPY 2012-06 x WHD 960
were found to be best specific combiners for
grain yield per plant.
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