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Abstract

The present study was carried out among forty-nine Indian mustard genotypes involving Fis, their
parents and 2 checks developed through Line x Tester mating design and evaluated at Breeding Research
Farm, MPUAT, Udaipur in Rabi-2018 in Randomized Block Design. Results revealed that contribution
of General combining ability to total mean squares was higher than that of Specific combining ability for
all the traits, providing that additive gene action was more important in their inheritance. The analysis of
variance revealed that the mean squares due to genotypes, parents, crosses and parents v/s crosses were
significant for all the traits. General combining ability mean squares for lines and testers and Specific
combining ability mean squares were significant for most of the traits indicating that both additive and
nonadditive gene action were involved in the inheritance of these traits. However, the contribution of
General combining ability to total mean squares was higher than that of Specific combining ability for
DOF, DOM, NSP, NPB, LMA, LS, SYP HI and OC traits, providing that additive gene action was more
important, while non-additive gene action for resting traits. Lines PM-27 and SKM-1313 had positive
General combining ability effects for seed yield per plant and negative General combining ability effects
for oil content. These lines can be used as parents to create synthetic varieties or hybrids.

Keywords: Indian mustard, breeding method, combining ability, gene action

Introduction

Indian mustard [Brassica juncea (L.) Czern & Coss] is an important oil seed crop of the world
that is belongs to brassicaceae family. Indian mustard is a natural amphidiploid (2n=4x=36)
which is derived from natural crossing between Brassica campestris (2n=20) and Brassica
nigra (2n=16) (Nagaheru U, 1935) ©l. It originated in Asia with its major center of diversity in
China (Vaughan, 1977) 1, It was introduced in India from China. It accounts for more than
75% of the total area under rapeseed-mustard cultivation in India (Chaurasiya et al., 2018) EI
because of its wider adaptability and comparative tolerance to biotic and abiotic stresses.
Indian mustard is largely self-pollinated (85-90%) crop but owing to insects, especially the
honeybees, the extent of cross-pollination varies from 4.0 to 16.6% (Rambhajan et al., 1991)
(10, Mustard is a Rabi season crop of temperate region, which requires relatively cool
temperature. The oil content varies from 37 to 49% (Bhowmik et al., 2014) 1, Its seed contain
nutritional value viz., carbohydrates 4.51 g, sugar 1.41 g, dietary fiber 2 g, fat 0.47 g and
protein 2.56 g per 100 g (Tyagi and Singh, 2016) 6. Mustard seed is largely crushed for
edible oil, which is perhaps the cheapest source of oil in our daily diet and also utilized as a
condiment for pickles preparation, medicinal uses and has industrial applications like softening
leather. The green leaves of young plants are used as green vegetables as they supply enough
sulphur and minerals in the diet. The major rapeseed-mustard producing countries are Canada,
China, Germany and France. Oilseeds occupy a place of prime importance in Indian economy
that is evident from the impact created by yellow revolution. India occupies the first position
in area and second position in production of mustard after China. In India, it occupies an area
of about 6.0 M ha. with 8.32 Million tones production and 1397 kg/ha productivity
(Directorate of Economics and Statistics, 2018) [}, Rajasthan is the largest producer of
rapeseed-mustard followed by Madhya Pradesh, Uttar Pradesh, Haryana, West Bengal, Gujarat
and Assam. In Rajasthan, mustard occupies 2.33 Mha, 3.40 MT, 1453 Kg/ha area, production
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and productivity, respectively (Directorate of Economics and
Statistics, 2018) [M. Development of the hybrids in Mustard is
important to increase yield per se and enhance quality traits
performance. Combining ability analysis is one of the
powerful tools to test the value of parental lines to produce
superior hybrids and valuable recombinants (Singh et al.,
2013) MU, Therefore, selection is carried out based on per se
performance and combining ability of the parents. This
genetic information can be obtained by different mating
design including line x tester (Kempthorne 1957) B, The
objectives of this study were to estimate combining ability of
Indian mustard inbred lines for yield and its related traits and
identify superior mustard hybrids for oil content, yield and
yield components. Combining ability studies emphasized the
predominant effect of GCA on yield and most of the yield
components indicating the importance of additive gene action
(Gupta et al., 2006) ™. Meena et al. (2015) [l reviewed the
evidences for the presence of significant SCA effects for seed

http://www.chemijournal.com

yield and oil content indicating importance of non-additive
gene action.

Materials and Methods

Eleven mustard inbred lines were crossed with three testers’
viz., PM-27, PM-28, and Pusa Vijay during Rabi 2017 to
develop thirety-three crosses. Thus, the experimental material
comprised of 33 F; crosses, 14 parents and two checks viz.,
Pusa Mustard 25 and DRMRIJ-31 were sown in Randomized
Block Design with three replications maintaining crop
geometry of 30 x 10 cm. Experiment was evaluated at
Breeding Research farm, MPUAT (Maharana Pratap
University of Agriculture and Technology), Udaipur during
Rabi 2018. The observations were recorded for fourteen
characters viz., DOF, DOM, PH, NPB, NSB, LMA, NSP, LS,
NSS, SYP, TW, BYP, HI and OC among them DOF and
DOM observations were recorded on whole plot basis. Qil
content was estimated by using Soxhlet’s method (Soxhlet
1879) 112,

Table 1: Detail of parental genotypes and their source

S. No. Genotypes Source of materials
1 SKM-1214 SDAU, Gujarat
2 SKM-1118 SDAU, Gujarat
3 SKM-1013 SDAU, Gujarat
4 SKM-939 SDAU, Gujarat
5 SKM-445 SDAU, Gujarat
6 SKM-1313 SDAU, Gujarat
7 SKM-1319 SDAU, Gujarat
8 SKM-1328 SDAU, Gujarat
9 SKM-1310 SDAU, Gujarat
10 SKM-1314 SDAU, Gujarat
11 SKM-1033 SDAU, Gujarat
12 Pusa Vijay IARI, Delhi
13 Pusa Mustard-27 IARI, Delhi
14 Pusa Mustard-28 1ARI, Delhi
15 DRMRI1J-31(C) DRMR, Bharatpur
16 Pusa Mustard-25 (C) IARI, Delhi

Statistical analysis: The combining ability analysis for line x
tester mating design (LxT) was performed as per method
suggested by Kempthorne (1957) Bl The following model

was used to estimate general and specific combining ability
effects of the ij™" observations.

Yijk= }.1+Gi +Gj +Sij+ Rk+2eijk

Yik | Phenotypic expression of ij" genotype in k™ replication i Varies from 1, 2, 3,.....1
3 Population mean, J Varies from 1, 2, 3,.....t
Gi GCA effects of i line, k Varies from 1,2, 3,....r
Gj GCA effects of j™ tester, Rk Effect of k" replication
Sij SCA effects of cross between i" line and j" tester Teijk Uncontrolled "a”?“o[‘h’ error associated
with ij cross in k™ replication

Result and Discussion

Mean Performance of Hybrids

The inbred line SKM-1033 exhibited maximum mean values
for SYP, NPB and NSB. While the line SKM-1314 exhibited
maximum mean values for NSP and HI. This line also
exhibited minimum mean values for DOF. Line SKM-939
exhibited higher mean values for LMA. Line SKM-1319
exhibited maximum mean values for LS. Line SKM-445
exhibited minimum mean value for DOM. Line SKM-1013
exhibited minimum mean value for PH. The Line SKM-1328
depicted maximum mean values for OC, NSP and NPB.
Among the crosses, cross SKM-1118 x PM-27 showed
maximum mean value for SYP while the cross SKM-1313 x

PM-28 exhibited maximum mean value for NSP. The cross
SKM-1328 x Pusa Vijay exhibited maximum mean values for
LS. Cross SKM-1310 x Pusa Vijay showed maximum mean
values for NSP, SKM-11319 x PM-28 for TW, SKM-939 x
PM-27 for BYP and SKM-1328 x PM-28 for HI. The crosses
SKM-1033 x PM-27 exhibited maximum mean values for
OC. Among the crosses, cross SKM-1314 x Pusa Vijay
exhibited minimum mean values for DOF and PH and the
cross SKM-445 x Pusa Vijay also expressed minimum mean
value for DOF. Similarly cross SKM-1328 x Pusa Vijay,
exhibited minimum mean values for DOM similar results
were observed by Wolko et al. (2019) 18 for some traits in
Brassica napus.
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Table 2: Analysis of variance for combining ability for fourteen traits in Indian Mustard

S.no. | Characters Rep Tester Lines Crosses LXT Error
DF 2 2 10 32 20 96

1 DOF 3.73 7.44** 18.19** 16.59** 15.57** 1.44
2 DOM 5.56 21.78** 45.61** 22.46** 16.55** 2.03
3 PH 491.71 164.78 87.13 351.56** 246.34 183.86
4 NPB 0.57 1.44* 3.09** 1.81** 2.41** 0.33
5 NSB 2.04 7.00** 7.36%* 22.12** 15.07** 0.70
6 LMA 90.06 148.98** 344.27** 333.44** 259.33** 30.17
7 NSP 2216.58 | 19115.44** | 9305.75** | 11306.31** | 10341.88** | 808.90
8 LS 0.29 1.12** 1.12** 1.11%* 1.30** 0.10
9 NSS 2.46 0.78 4.73%* 6.51** 6.68** 0.93
10 SYP 4.17 21.00* 83.82** 52.26** 60.81** 6.83
11 TW 0.39 0.18 0.64** 1.60** 1.38** 0.15
12 BYP 47.68 10.74 104.97 248.56** 245.44** 69.31
13 HI 7.28 11.50 81.78** 90.18** 114.71** 9.48
14 oC 1.50 4.55** 8.75** 9.33** 9.67** 0.53

*, ** Significant at 5% and 1% level of significance, respectively.

ANOVA for combining ability

The total variation due to crosses was partitioned into line,
tester and line x tester interaction (Table 2). The mean
squares due to hybrids were significant for all the traits. Line
mean squares were also significant for all the traits except for
PH and BYP while tester mean squares were not significant
for BYP, HI, TW and NSS. Line x tester mean squares were
significant for most traits except PH. Similar results were

reported by Patel et al. (2015) ® and Kumar et al. (2017) [ in
Indian mustard.

Relative Contributions of Mean Squares to Additive and
Nonadditive Effects

The relative importance of mean squares, for additive effect
(GCAm + GCAf ), was higher for following traits viz., DOF,
DOM, NSP, NPB, LMA, LS, SYP HI and OC traits,
compared to the dominance effect (SCA) (Figure 1).

ocC
HI
BYP
™W
SYP
NSS

NSP
LMA
NSB
NPB
PH
DOM
DOF

Studied traits

0% 20%

40%
% contribution of GCAm, GCAf
and SCA

EGCAm mGCAf

60% 80% 100%

SCA

Fig 1: Proportion of total mean squares of studied traits attributable to GCAm, GCAf and SCA

GCA effects accounted for most of the variation observed for
most of the traits with more than 50% of the total genotypic
variation among hybrids except for PH, NSB, LMA, NSS,
TW and BYP. The overall contribution of GCA mean of
squares to the total (GCA+SCA) mean squares varied from
32% for BYP to 80% for DOM while SCA varied from 20%
for DOM to 68% for BYP. The contribution of GCAm was
higher than GCAf and SCA for NSP while GCAf was larger
than GCAm and SCA mean square for DOF, DOM, NPB,
LMA and SYP and the contribution of GCAf was equal
GCAm for LS also similar results were observed by
Teklewold and Becker (2005) [ in Ethiopian mustard.

Estimation of General Combining Ability Effects

The contribution of lines and testers to crosses for traits
studied is presented in Table 4. For female lines, significant
GCA effects were observed for most of the traits while for

male lines significant GCA effects were recorded for DOF,
LMA, NSP, TW and BPY. For DOF, the GCA effects varied
from —1.79 for SKM-445 to 3.43 for SKM-939. Positive and
significant GCA effects for DOF were observed on parental
lines SKM-1013 and SKM-939. For DOM, GCA effects
ranged from —1.95 for SKM-445 and SKM-1313 to 4.2 for
SKM-1310, both positive and negative significant GCA
effects were observed. Estimates of GCA effects for PH
ranged from —11.83 for SKM-1314 to 16.83 for SKM-445.
Out of the 14 parental lines, two showed negative and
significant effects whereas one line exhibited positive and
significant effects for PH. As per estimates of combining
ability, only one line (SKM-1313) expressed positive
significant GCA effects for SYP. Among the testers, only one
tester (PM-27) showed significant positive GCA effects
similar with the findings of Tomar et al. (2017) %I, The
estimates of GCA effects revealed that out of 11 lines, 5 lines
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showed positive significant GCA effects for OC with the
magnitude varied from 0.76 (SKM-1319) to 1.32 (SKM-
1033). Among the testers, none of the tester showed
significant positive GCA effects. The estimates of GCA
effects revealed that good general combiner line for NSS was
SKM-1319. This line was also good general combiners for
majority of yield and yield contributing traits viz., NSB, TW,
HI and OC. With respect to quality traits, lines SKM-1013,
SKM-939, SKM-1319 and SKM-1033 were found good
general combiners for OC. Among the testers, the tester PM-
27 was considered good general combiner for SYP and BYP.
The results of this study are in agreement with the findings of
Singh et al. (2013) (1. High general combining ability effects
(GCA) were observed due to additive and additive x additive

http://www.chemijournal.com

Estimation of Specific Combining Ability Effects

Significant positive and negative SCA effects were recorded
for all the observed traits (Table 4). Out of 33 crosses, three
crosses viz., SKM-1013 x PM-28, SKM-1214 x Pusa Vijay
and SKM-445 x Pusa Vijay exhibited significant SCA effects
for SYP. In addition to this, these crosses exhibited significant
SCA effects for various yield contributing charecters, viz.,
NPB, NSB, LMA, NSS, BYP and HI (Table 4). With respect
to oil content maximum SCA effect for OC were expressed by
cross SKM-1033 x PM-27 (3.68) followed by SKM-1013 x
Pusa Vijay (2.61), SKM-1314 x PM-28 (2.15) and so on
(Table 2) similar findings observed by Singh et al. 2013 11
and Tomar et al. 2017 [*1 for some traits in mustard.

gene effects (Sprague and Tatum 1942) 131,

Table 3: Estimates of GCA and SCA effects for fourteen characters in Indian mustard

S. No. Genotype DOF |[DOM| PH | NPB | NSB | LMA NSP LS | NSS | SYP | TW | BYP | HI ocC

1 Pusa Vijay 001 | 041 | 003 | 0.14 | 0.19 |-3.88**|-28.37**| 0.06 | 0.24 | -0.46 | -0.06 | -1.88 | 0.38 | 0.27
2 PM-27 -0.57*%| -0.34 | -0.85 | -0.04 | -0.08 | 1.05 9.41 0.1 |-0.52** 1.23* |-0.17* |5.76**| -1.19 | -0.12
3 PM-28 0.56* | -0.07 | 0.82 | -0.1 | -0.11 | 2.83* | 18.96** |-0.15*| 0.27 | -0.77 |0.23**|-3.88*| 0.81 | -0.15
4 SKM-1214 -0.34 | -0.95 | -3.08 | -0.14 |-1.42** -2.21 3.48 |-0.55** 0.31 |-2.89**| -0.04 |-8.57** 0.3 | 0.08
5 SKM-1118 0.55 [-1.51** -3.25 | 0.3 |[-2.09**| 7.45** | 25.60* | -0.11 | -0.58 | 144 | 0.21 | 1.34 | 1.1 |-1.35**
6 SKM-1013 1.43**|2.16**| 6.01 |-0.59** 0.58 | -4.48* | -34.40**| 0.14 | 0.76* | 1.56 | -0.1 | 3.05 | 0.27 [0.93**
7 SKM-939 3.43**|2.72**| -6.02 | 0.3 | -0.54 | 7.52** |-52.74**| 0.12 | -0.58 |-2.78**|0.38**| 5.4 |-5.10**|0.85**
8 SKM-445 -1.79**|-1.95**|16.83**| -0.36 |-3.65**| 6.33** | 62.15** | 0.2 | -0.02 | -1.22 |-0.91**| 0.86 | -1.93 |-1.49**
9 SKM-1313 -1.01* |-1.95**| -9.39* | -0.03 |-1.98**| 3.77 -9.29 0.21 |-1.24**|3.56** |-0.69**| -0.17 |3.60** |-1.02**
10 SKM-1319 -1.23**| -1.28* | -3.23 | -0.03 [3.24**| 0.1 -12.07 |-0.35**/1.09**| 1.33 |0.69**| -4.16 |3.07**|0.76**
11 SKM-1328 -0.12 | -0.73 | 595 | 0.41* |0.91**| -0.26 | 35.15** |0.44**|-0.91**| 1.56 |-0.32*| 2.87 | 0.74 |-0.80**
12 SKM-1310 0.77 [3.94**| 1.19 0.3 |2.46**| 3.27 526 |-0.28*|1.09**| -1.67 | 0.2 | -2.38 | -0.39 | -0.47
13 SKM-1314 -0.68 | -1.06* |-11.83*| -0.03 |1.58**| -4.14* | 22.82* | -0.1 | -0.58 | -0.22 | 0.29* | 0.05 | 0.15 |1.20**
14 SKM-1033 -1.01*| 0.61 | 6.82 | -0.14 |0.91**|-17.36**| -45.96** |0.29**| 0.65 | -0.67 | 0.28* | 1.7 | -1.82 |1.32**
15 |SKM-1214 x Pusa Vijay |-2.23**| -0.41 | 7.05 | 0.08 |2.36**|-11.29**| -28.52 |-0.46*| -1.13 |5.46**| -0.19 | 7.74 | 24 | -0.04
16 |SKM-1118 x Pusa Vijay| 0.21 |-2.19*| 3.71 | -0.36 [-1.97** 9.17* -3.63 0.01 | -091 | -0.54 | -0.33 | -5.91 | 1.84 | -0.67
17 |SKM-1013 x Pusa Vijay | 1.66* | 1.14 |-13.75| -0.47 [2.03**| -3.23 37.37 0.03 | 0.09 | -3.31 |-0.75** 1.99 |-4.34*|2.61**
18 | SKM-939 x Pusa Vijay | 1.32 |3.59**| 0.21 |-1.03*|2.81**| -2.89 18.04 019 | -091]-031|-003|-883 | 287 | 0.15
19 | SKM-445 x Pusa Vijay | -1.45 | -1.75 | -10.28 | 1.97** |-1.75**| 2.62 2.15 -0.02 | 1.2 |5.46**|1.15**|14.78*| -0.55 | -0.29
20 |SKM-1313 x Pusa Vijay [2.43**| -0.08 | -4.96 | 0.64 | -0.75 |-13.69**| -25.74 |-0.85**| 0.09 | 1.69 | -0.49 | 2.34 | 0.54 | -0.33
21 |SKM-1319 x Pusa Vijay | -0.34 | 0.25 | 3.31 03 |-1.97*%* -7.04 | -23.29 |0.64**| -0.58 | 0.58 | 0.08 | -6.76 | 4.25 | 1.08*
22 | SKM-1328 x Pusa Vijay [-2.79**|-3.30**| -0.53 | 0.86* |1.70**| 4.99 | 88.48** | 0.46* | -0.58 |-3.65* | 0.59* | 10.28 |-8.30**| 0.74
23 | SKM-1310 x Pusa Vijay | 2.32** | 4.03**| 12.57 |-1.03*| 0.14 1.83 -26.96 | 0.28 [2.42**| -2.42 | -0.28 | -5.07 | -1.14 |1.70**
24 | SKM-1314 x Pusa Vijay |-2.57**| -2.30* | -3.66 | -0.36 | -0.3 |10.19**| 1.48 0.47* | 0.09 | -0.87 | -0.29 |-14.51*|6.14** |-2.17**
25 |SKM-1033 x Pusa Vijay| 1.43 | 1.03 | 6.33 | -0.59 [-2.30** 9.33* | -39.40* |-0.76**| 0.2 | -2.09 | 0.54* | 3.93 | -3.72 |-2.78**
26 SKM-1214 x PM-27 |2.68**| 1.01 | 451 | -04 | 0.64 | 459 | 67.03** 0 -0.04 | -057 | 0.12 | -7.72 | 3.17 | -0.06
27 SKM-1118 x PM-27 |-2.88**|3.57**| 6.48 | 0.82* | -0.36 | -2.21 11.92 | -0.36 | 0.52 |5.10**| -0.28 | -7.24 [8.00**| 1.17*
28 SKM-1013 x PM-27 |-2.10* | -1.43 | -0.08 | 0.04 | 0.97 |-10.05**| -48.08* |-0.66**|-2.48**| -3.01 |1.05**| 042 | -3.33 | -0.71
29 SKM-939 x PM-27 | -2.10* |-2.99**| -6.95 | 0.48 | -0.25 | 5.28 -5.41 0.24 | 052 | -1.68 | -0.43 | 4.27 | -2.74 |-1.66**
30 SKM-445 x PM-27  |2.79**| 1.34 | 12.44 |-1.18** 1.53* 1.7 -4.97 |0.57**| -1.04 | -0.23 | 0.18 | -5.23 | 2.12 | 0.59
31 SKM-1313xPM-27 | -0.99 | -066 | 43 | -0.18 | -0.14 | 456 |-66.19**| -0.03 | -0.82 |-4.68* | 0.36 | -1.19 |-4.52* | -0.16
32 SKM-1319 x PM-27 | -0.77 | -1.32 | -4.15 | -0.18 | 0.64 | 2.46 |-63.41** |-0.74**|2.18**| 4.21* | -0.42 | 1.08 | 3.59 [-2.37**
33 SKM-1328 x PM-27 | 1.79* | 0.79 | -3.04 | -0.96* |-3.03**| -7.11 | 41.70* | 0.21 |1.85**| 0.99 |-0.74**| 0.51 | 0.26 | 0.03
34 SKM-1310 x PM-27 0.23 | -0.88 | -2.74 |1.48**| 1.41* | -3.14 5.25 -0.41 |-1.48*| -1.12 |0.74**| 9.49 |-5.04*| -0.52
35 SKM-1314 x PM-27 |2.34**| 1.45 -1 0.15 |-1.70** -3.34 24.03 |0.63**| 0.85 | -3.57 | 0.04 6 |-6.28** 0.02
36 SKM-1033 x PM-27 | -0.99 | -0.88 | -9.77 | -0.07 | 0.3 7.26 38.14 | 0.56* | -0.04 | 4.55* |-0.62* | -0.38 | 4.76* |3.68**
37 SKM-1214 x PM-28 | -0.44 | -0.6 |-11.56| 0.32 |-3.00** 6.7 -38.52 | 0.47* | 1.17 |-4.90** 0.07 | -0.01 |-5.57*| 0.1
38 SKM-1118 x PM-28 |2.67**| -1.37 | -10.19 | -0.45 |2.33**| -6.97 -8.29 0.34 | 0.39 |-4.57*| 0.61* |13.15*|-0.84**| -0.49
39 SKM-1013 x PM-28 0.44 | 0.29 | 13.83 | 0.43 |-3.00**|13.28**| 10.71 |0.63**|2.39**|6.32**| -0.3 | -2.42 |7.66**|-1.90**
40 SKM-939 x PM-28 078 | -06 | 6.74 | 055 |-2.56** -2.38 | -12.63 | -042 | 0.39 | 1.99 | 0.46 | 455 | -0.13 |1.51**
41 SKM-445 x PM-28 -133 | 04 | -217 | -0.79 | 0.22 | -4.32 2.82  |-0.55*| -0.16 |-5.23**|-1.33**| -9.55 | -1.57 | -0.31
42 SKM-1313xPM-28 | -144 | 0.74 | 0.65 | -0.45 | 0.89 | 9.13* | 91.93** |0.89**| 0.73 | 2.99 | 0.12 | -1.16 | 3.98 | 0.49
43 SKM-1319 x PM-28 111 | 1.07 | 084 | -0.12 | 1.33* | 458 |86.71** | 0.1 |-1.61*|-4.79** 0.35 | 5.69 |-7.84** 1.29*
44 SKM-1328 x PM-28 1.00 | 2.52* | 3.57 0.1 133 | 212 |-130.18**|-0.68** -1.27 | 2.66 | 0.15 |-10.79|8.04**| -0.77
45 SKM-1310 x PM-28 |-2.56**|-3.15**| -9.82 | -0.45 |-1.56**| 1.31 21.71 0.13 | -0.94 | 355 | -0.47 | -4.42 |6.18**|-1.18*
46 SKM-1314 x PM-28 022 | 0.85 | 466 | 0.21 [2.00**| -6.85 | -25.52 |-1.11**| -0.94 | 4.43*| 0.25 | 851 | 0.14 [2.15**
47 SKM-1033 x PM-28 | -0.44 | -0.15 | 3.44 | 0.66 |2.00**|-16.58** 1.26 021 | -0.16 | -2.45 | 0.08 | -3.55 | -1.04 | -0.89

*

, ** Significant at 5% and 1% level of significance, respectively;

DOF= Days to 50% flowering; DOM= Days to maturity; PH= Plant height; NPB= Number of primary branches per plant; NSB= Number of
secondary branches per plant; LMA= Length of main axis; NSP= Number of siliquae per plant; LS= Length of siliqua; NSS= Number of seeds
per siliqua; SYP= Seed yield per plant; TW=1000-Seed weight; BYP= Biological yield per plant; HI= Harvest index; OC= Qil content
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Conclusion

The significant differences observed among the genotypes for
all the characters studied indicated the presence of large
amount of genetic variability among the inbred lines, the
OPVs, and their crosses, which is a prerequisite in the
establishment of a successful breeding programme. The
significant mean squares for line x testers indicated significant
contribution of hybrids for specific combining ability variance
components. These results suggested the existence of additive
and non-additive gene actions for various traits in the material
studied. Line SKM-1319 and SKM-1314 have been found
good general combiner for majority of traits so that both the
lines are parents of the higher yielding crosses viz., SKM-
1319 x PM-27 and SKM-1314 x PM-28. Thus, lines SKM-
1319, SKM-1314 and SKM-1033 can be utilized in
hybridization programme for developing a variety by
exploiting non-additive gene action.
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