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actions controlling the expression of characters.
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(" Abstract: Brassica juncea (L.) commonly known as Indian mustard is globally used as oilseed, vegetable and condiments. The analysis of variance for the experimental design
indicated to significant differences among the genotypes for all the traits studied. Partitioning of genetic variance indicated to highly significant differences among the parents as well
as hybrids for all the traits under study. This indicated that materials used for present investigation had adequate variability for different traits. The highly significant mean sum of
squares for parents vs. hybrids indicated to existence of heterosis for all the characters studied. The performance of hybrids revealed that crosses RH-749 x RH-406 and NRCDR-
02 x RGN-73 were among best performing hybrids. The gca and sca mean squares were significant for all the traits indicating importance of both additive and dominant gene
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Introduction

Indian mustard (Brassica juncea L.) is a natural amphidiploid (2n=36) of B.
compastris (2n=20) and B. nigra (2n=16). Indian mustard (B. juncea L.) popularly
known as rai or raya is one of the most important oilseed crops of the country and
it occupies considerably large acreage among the Brassica group of oil seed
crops. By exploiting heterosis in the F1 hybrids, production cost could be reduced
by increasing yield level and enhancing input use efficiency. Indian mustard being
a self-pollinated crop, diallel mating system for combing ability analysis is very
important for screening of lines with rapidity. Combining ability analysis provides a
guideline for the assessment of relative breeding potential of parental material
which can be utilized in pursuing a systematic breeding programme [1]. This
possibility was explored in the present investigation and the combining ability of
the desirable lines was studied. Selection of parents is an important step for
planning an appropriate hybridization programme. The combining ability analysis
furnishes useful information of this aspect. Knowledge of the relative importance
of additive and non additive gene action is essential to a plant breeder. The per se
performance, gca and sca effects determine the potentiality of parents/crosses for
mobilizing them in an efficient breeding programme. Identifying parental material
with strong heterosis for yield and obtain genetic parameters are the important
steps in the development of new cultivars. It is important to have information about
the desirable parental combinations which can represent a high degree of
heterotic response [2,3]. By exploiting heterosis in the F1 hybrids, production cost
could be reduced by increasing yield level and enhancing input use efficiency by
Pingali (1997) [4]. Indian mustard being a self-pollinated crop, diallel mating
system for combing ability analysis is very important for screening of lines with
rapidity

Materials and Methods

A set of 36 genotypes comprising 8 parents and their 28 F1 hybrids were sown in
a Randomized Block Design with three replications during Rabi 2016-17, 2017-18
and 2018-19 at Nana Ji Deshmukh New Agricultural Campus, MGCGVY,

Chitrakoot, Satna, Madhya Pradesh, India. Each genotype was sown in single row
of 5Smeter length. The distance between rows and plants was 30 cm and 20 cm,
respectively. Other recommended agronomic practices and plant protection
measures were adopted throughout the crop period.

Result and Discussion

GCA and SCA variances and effects

Early flowering is considered desirable. Therefore, genotypes with negative gca
and sca values are to be considered for this trait. Among the parents viz.,
NRCDR-02 (-0.14), KRANTI (-0.56), GM-2 (-1.18) and RGN-73 (-1.78) exhibited
non significant negative gca effects for this trait. The significant gca values were
associated with two parents namely RH-749 (1.32) and RH-406 (1.21) but in
positive direction. Significant positive sca effects were exhibited only three crosses
namely RH-749 x KRANTI (3.33), RH-406 x KRANTI (2.07) and NRC HB-101 x
RGN-73 (2.48). Although 24 crosses showed the negative direction but none was
significant. The estimates of gca effects revealed that out of 8 parents, 4 parents
NRC HB-101 (-0.12), KRANTI (-0.32), GM-2 (-3.14) and RGN-73 (-1.02) exhibited
non significant negative gca effects for this trait. On other hand, two parents RH-
749 (0.83) and RH-406 (0.64) recorded significant and positive gca effects.

The significant positive sca effects were exhibited by 5 crosses namely RH-749 x
KRANTI (2.17), RH-406 x KRANTI (2.73), NRC HB-101 x NRCDR-02 (2.94), NRC
HB-101 x GM-2 (0.72) and NRCDR-02 x GM-2 (2.83). Remaining 18 crosses
showing negative sca effects were non significant. The estimates of gca effects
revealed that out of 8 parents only NRCDR-02 (1.16) and GM-2 (2.31) exhibited
positive significant effect therefore was considered to be good combiners for this
trait. Remaining parents may be considered poor general combiners as their gca
values were not significant. The significant positive sca effects were exhibited only
five crosses namely RH-749 x NRC HB -101 (4.23), RH-749 x DRMR-1J-31 (3.48),
RH-749 x GM-2 (5.86), NRC HB -101 x DRMR-IJ-31 (5.80) and NRCDR-02 x
DRMR-IJ-31 (5.07). These hybrids were considered as good combiners for seed
yield per plant.
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Table-1 Estimate of general combining ability (GCA) and specific combining ability (SCA) effects

GCA DF DM PH PB SL SPP SS SYP  1000-SW_ OC (%
RH-749 132" | 0.83* | 3.12* 0.01 0.05 0.84 0.13 0.05 -0.02 -0.06
RH-406 121 | 0.64* | 246 0.05 | -0.32 1023 | -041 | -0.54 0.07 -0.01
NRC HB -101 023  -0.12 1.45 014  1.12* 1206 @ -0.36 0.5 -0.14 0.1
NRCDR-02 014 | 031 -3.16 036 | -147 | 3172 | -021 | 1.16™ 0.18™ 0.19*
DRMR-1J-31 0.16 0.12 5.24™ 0.11 -0.54 -318 | 0.63™  -0.26 0.15™ -0.10
KRANTI 056 | -0.32 -1.18 | 025" | 0.31 8.17 0.03 | -021 -0.24 0.01
GM-2 -118 314 962 | 038" 216" 4645* 016 @ 2.31* 0.15 0.17
RGN-73 -1.78 | -1.02 0.53 022 | 035 1542 | 041* | -0.08 0.35™ 0.31*
SCA DF DM PH PB SL SPP SS SYP | 1000-SW | OC (%)
RH-749 x RH-406 256 | -1.86 | 8.45™ | 046" | -0.86 -2.45 0.04 | -2.65 0.05 0.16
RH-749 x NRC HB -101 -0.21 1.51 -0.62 0.21 1.78 2156 | -0.02  4.23* 0.04 0.51*
RH-749 x NRCDR-02 032 | -0.64 -6.12 0.04 | 219 | 4158 | 035 | -2.45 -0.16 -0.05
RH-749 x DRMR-1J-31 -1.52  -2.84 838 043 163 @ 5244 -0.94 348 0.74** 0.28
RH-749 x KRANTI 333 | 247 | -0.68 012 | -0.04 12.89 0.84 1.71 0.18 0.24
RH-749 x GM-2 -1.82 184 1227 | 132 | 4.96™ @ 79.64™ 1.84™ 5.86™ 0.12 0.03
RH-749 x RGN-73 -1.54 | -1.82 -3.12 0.13 0.85 3512 | 018 | 223 0.97** -0.49
RH-406 x NRC HB -101 -1.68  -0.62 -6.12 0.38 1.18 2.78 068 017 0.54* -0.31
RH-406 x NRCDR-02 229 | 297 -3.21 051 | 048 | 2589 | -059 | -0.62 -0.39 0.78
RH-406 x DRMR-1J-31 099  -3.03 -2.01 079 176 @ -44.81 024 174 -0.75 -0.64
RH-406 x KRANTI 207 | 2.73* 0.79 -0.31 2.03 15.44 086 | -0.90 0.78 -0.86
RH-406 x GM-2 -1.85 | -1.73 -0.22 023 1.7 -5.74 063  -1.17 0.39** 0.53**
RH-406 x RGN-73 096 | 147 -1.21 0.21 171 | -2165 | 0.77 0.38 -0.04 0.61*

NRC HB -101 x NRCDR-02 015 294~  -0.08 0.38 252 | -31.01 019  -1.04 0.19 0.24
NRC HB -101 x DRMR-J-31 | -2.46 | -0.51 -0.49 0.99 1.44 31.61 112 | 580 -0.28 -0.45
NRC HB -101 x KRANTI 046 113 1001 | 027 049 5110 @ -0.11 @ -3.12 -0.12 -0.14
NRC HB -101 x GM-2 -3.07 | 072 | 534 062 | 193 20.44 039 | -0.08 -0.08 -0.75
NRC HB -101 x RGN-73 248 541 -4.99 0.16 = -0.04 -6.19 053  -1.25 0.28 -0.54
NRCDR-02 x DRMR-1J-31 0.84 0.05 779 | 0.69* | 4.85% | 7424 | 1.26™ | 507 -0.92 -0.69

NRCDR-02 x KRANTI 063 @ -0.56 -0.21 0.71 037 | -21.71 052 @ -1.13 0.41 0.86*
NRCDR-02 x GM-2 036 | 283" | -6.32 005 | 126 | -3303 | -023 | -1.59 0.58** 0.69**
NRCDR-02 x RGN-73 -1.74  -0.28 -0.48 029 104 4178 198 -0.26 -0.69 047
DRMR-1J-31 x KRANTI 018 | -0.88 | 1045 | -0.18 | -1.04 747 1.35" | -0.92 -0.56 -0.97
DRMR-1J-31 x GM-2 0.09 = -0.51 -5.12 073 119 12.11 074 113 -0.16 -0.56
DRMR-1J-31 x RGN-73 -0.68 | -0.08 -8.78 023 | 217 | -4133 | 098 | -1.95 -0.56 -0.53
KRANTI x GM-2 018 227 -157 049" 1.66 4118 0.19 1.45 -0.57 0.64

KRANTI x RGN-73 232 | -465 -3.79 0.01 1.26 2433 | 155 | -0.48 0.42** -0.64
GM-2 x RGN-73 096 @ -206 1423* | 025 0.67 -1.06 0.37 2.79 0.03** 0.62**

*and** significant at 5% and 1% level of significance, respectively

Table-2 Magnitude of heterobeltiosis (HB) for various traits

Crosses DM SPP SS SYP 1000-SW  OC (%
RH-749 x RH-406 -12. J 11.02**  11.16** 1115 1112  3.15*  131.95*  11.23* -0.32
RH-749 x NRC HB -101 -3.92 | 012 4.82 6.06" | 21.16* | 7.63 | 3.07* | 112.20** 1.41 0.83
RH-749 x NRCDR-02 -8.77 344 | -1.99 -2.49 -36.49 2169  -5.01 -11.49 -7.98 -1.83
RH-749 x DRMR-1J-31 1.64 1.00 -4.04 -21.05 | -35.08 @ -23.78 | 8.56** -11.57 -0.63 -0.95
RH-749 x KRANTI -11.22 | -4.52 6.73 13.86*  21.91* 3138 -0.59 29.87* 12.38** -0.43
RH-749 x GM-2 -12.66 | -1.53 3.27 -16.22 | -2443 | -1239 | 9.11* | 31.16" 2.69** -0.75
RH-749 x RGN-73 -722  -175 1270** | 2168* 81.08* 7515* -0.52 @ 116.12** 1.52%* 4.21*
RH-406 x NRC HB -101 919 | -4.71 8.1 146 | 3157 | 4123 @ -7.44 27.87* 7.93* -2.36
RH-406 x NRCDR-02 -884  -2.38 9.85 8.56** 6.01 312 1216 | 29.52** 6.71** -2.67
RH-406 x DRMR-1J-31 -1157 | 313 | 1.1 -22.22 -3.45 3474 | -8.39 30.47* -4.75 -0.56
RH-406 x KRANTI -7.32  -3.99 3.59 -1719 | -21.18  -3198 0.9 -21.96 -7.64 -1.17
RH-406 x GM-2 1534 | 627 | -3.21 -10.73 | 14.91** | 1734 | 0.68 -18.44 -4.75 -1.24
RH-406 x RGN-73 -11.02  -3.06 2.99 -3.54 -1351 1518 | 1155  -16.74 6.94** -0.81

NRC HB -101 x NRCDR-02 665 075 | -2.81 -10.71 | -34.84 | -31.54 | 562 | -17.58 -3.62 1.79**
NRC HB-101 xDRMR-J-31 = -7.72 = 0.94 | 278 357 1742  -30.04 -6.35 -11.45 -4.53 1.31%

NRC HB -101 x KRANTI -14.33 | 475 | -2.34 0.05 | 2957 | 1.09 | 10.38* 9.59 -6.58 2.27*
NRC HB -101 x GM-2 -16.99  -6.07 3.19 599 1271 3075 | -2.79 -25.04 -4.35 -2.08
NRC HB -101 x RGN-73 -16.12 | -3.43 3.53 -13.35 | 35.92* | 0.91 351 | -13.53 11.63 -2.38
NRCDR-02 x DRMR-1J-31 -3.74 | 106 = -5.03 -8.81 -7.86 @ -21.08 281 @ -21.87 4.28™ -3.76
NRCDR-02 x KRANTI -10.57 | -4.82 3.26 5.59™ | 46.29" | 1096 | -2.54 543 -5.19 -3.11
NRCDR-02 x GM-2 -9.73 | 599 | -5.56 1.01* | 13.44* | -922  3.05"™ @ -11.22 5.27* -0.86
NRCDR-02 x RGN-73 874 | 025 -0.99 -5.32 0.12 374 | 478" -5.64 1.13* -2.01
DRMR-1J-31 x KRANTI -17.57 | -5.71 4.59 2230  -18.14 | -1412 847" -2.71 9.78 -1.78
DRMR-1J-31 x GM-2 -11.34 | 177 | 1003 | -1239 | -18.24 | -744 | 9.34* 0.97 -11.74 -3.48
DRMR-1J-31 x RGN-73 6.73 | -0.51 3.23 -12.22 4.92 0.17 -0.62 740 -8.62 -3.13
KRANTI x GM-2 1211 -249 | -0.11 2114 | 2123 | 1166 | 2.1 -15.81 -17.24 -2.98
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Table-3a Estimates of inbreeding depression (ID), narrow sense heritability (h2ns) and expected genetic advance
as percent of mean (GA %) for various characters in 28 crosses in Indian mustard

Traits
1

ID
h2ns
GA
2

ID
h2ns
GA
3

ID
h2ns
GA
4

ID
h2ns
GA
5

ID
h2ns
GA
6

ID
h2ns
GA
7

ID
h2ns
GA
8

ID
h2ns
GA
9

ID
h2ns
GA
10
ID
h2ns
GA
11
ID
h2ns
GA
12
ID
h2ns
GA
13
ID
h2ns
GA
14
ID
h2ns
GA

DFF DM PH

SL

SPP SS SYP  1000-SW _ Oil (%

RH-749 x RH-406

6.17** | 1.05™ = 6.10*
96.12 9546 & 98.15
1114 | 315 17.14
RH-749 x NRC HB -101
312 | 0.95™ = 5.46™
9912 9719 | 8215
1918 = 9.12 3.12
RH-749 x NRCDR-02
377 | 2.09™ | 13.22*
98.12 9646 & 4847
1427 | 3.16 4.78
RH-749 x DRMR-1J-31
312" | 146" | 1149
7716 8116 | 38.17
6.46 714 3.46
RH-749 x KRANTI
3.19™ | 1.25™ | 15.56**
4516 5378 @ 1249
1.26 2.46 0.28
RH-749 x GM-2
391 | 1.03* | 12.18*
62.4 614 60.04
6.56 2.86 4.63
RH-749 x RGN-73
277 | 1.09 | 11.22*
80.12 88.19 | 5847
1127 | 216 1.78
RH-406 x NRC HB -101
347 | 2.05™ | 7.0
86.12 8546 & 78.15
9.14 | 1315 | 1114
RH-406 x NRCDR-02
357 | 3.09* | 10.22*
9546 9045 & 5247
10.78 | 5.78 7.45
RH-406 x DRMR-1J-31
5.46™ | 3.03™ | 1218
90.12 8846 & 60.03
5.56 3.86 7.63
RH-406 x KRANT!I
517" | 2.05™ = 8.10*
86.12 8946 & 88.15
1114 | 215 1117
RH-406 x GM-2
245" | 3.25™ | 15.56™
67.56 88.78 = 8445
826 | 1646 | 11.28
RH-406 x RGN-73
5.46™ | 348™ | 11.78*
7240 8145 | 70.04
3.46 5.49 7.46
NRC HB -101 x NRCDR-02
6.12 | 1.95™ = 8.46™
96.12 9119 | 80.15
7.18 9.12 3.12

0.14
22.12
3.15

12.45™
36.44
4.16

0.26
48.12
14.19

5.45™
62.43
20.72

343
69.47
11.95

0.21
71.05
9.12

0.12
38.12
12.19

2.14
4212
9.15

1.46
61.49
1145

1.21
51.05
11.12

1.47
2112
3.85

3.43
4548
8.95

1.23
61.05
9.44

9.45*
4244
416

341
68.78
2.15

10.75™
46.47
1.23

9.64™
36.17
1.02

3.19*
44.88
5.49

8.56™*
94.56
19.07

-4.97*
56.42
15.51

8.64™
31.17
1.08

1.41
78.55
8.15

8.64
48.79
2.73

2497
86.42
12.51

541
58.78
8.15

3.56™
94.47
29.07

8.16™
46.45
7.46

12.75*
59.47
1.29

1046 | 8.11™ | 225 12.01* 5.02*
3915 | 80.78  16.12 7219 97.72
8.12™ | 14.73 3.18 2.87 12.96

6.23 0.12 243 1.13 -5.48*
1917 | 9572 4515 86.12 92.25
1.66 16.56 | 12.16 12.10 16.45

0.52 348 3.25 12.59™ 3.21
7172 9911 17.16 91.49 46.71
2116 | 2618 | 3.19 2.16 1149

3.45 1.14 -3.56 | -11.40™ | -12.31*
4461 | 2512 4149 34.12 98.17
17.61 2.67 9.12 349 14.91

6.37 062 | -8.92* 12.07 6.01*
66.15 = 2512  56.72 92.65 16.84
12.07 5.55 11.54 51.63 2.65

-4.90" | 3.57* | 523" | -12.80** 7.68"
7152 | 1194 7898 54.68 90.53
16.87 0.87 15.07 15.34 1.7

0.62 3.18 3.15 10.59* 2.21
4872 | 69.11  57.16 31.49 36.72
1116 | 13.18 1.19 1.16 1041

546 | 6.11™ | 3.25° 10.01* 2.02
3915 | 90.78  26.12 12.19 87.712
6.12 1773 | 218 6.87 21.96

5.78 248 1.25* 11.59* 1.21
4019 = 9879 = 59.41 21.49 26.71
1248 | 2068 @ 544 343 8.77

-5.96™ | 557 | 8.23 8.80™ 7.56™
3152 4194 6522 84.68 46.53
12.87 8.87 17.55 18.34 8.7

9.77 | 811 | 6.25 12.01* 5.02
3915 | 80.78  16.12 8.19 77.72
6.12 1273 | 8.18 6.87 12.96

4.37 562 | 6.92* 12.07 8.01™
4279 | 3149 4978 88.12 12.84
11.07 7.55 5.54 8.63 7.65

3.12 3.78 6.71 16.17* 3.68
7818 | 4194  68.98 64.68 80.23
12.45 6.87 3.07 8.34 9.7

7.23 1.12 343 6.13 3.48
4417 | 4272 2515 19.12 48.25
3.66 16.56 | 12.16 12.10 16.45

* &** significant at 5% and 1% level of significance, respectively

On the basis of estimates of gca effects only 2 parents, NRCDR-02 (0.19) and
RGN-73 (0.31) were found good general combiners as there exhibited positive
significant effect for this trait. Remaining parents may be considered poor general
combiners as their gca values were not significant. The significant positive sca
effects were exhibited by six crosses namely RH-749 x NRC HB -101 (0.51), RH-
406 x GM-2 (0.53), RH-406 x RGN-73 (0.61), NRCDR-02 x KRANTI (0.86),
NRCDR-02 x GM-2 (0.69) NRCDR-02 x RGN-73 (0.47) and GM-2 x RGN-73
(0.62), hence were considered as good combiners for oil percentage.

Heterosis and Inbreeding depression
Heterosis or hybrid vigour is the increase in size, vigour or productivity of a hybrid

|Bioinfo Publications||

plant over the average or mean of its parents. The heterosis measured over the
better parent and standard checks is of much practical importance. The
commercial exploitation of heterosis is considered to be an outstanding application
of principles of genetics into the field of plant breeding. In the present study a
number of hybrids exhibiting significant heterobeltiosis were obtained [Table-2)].
The heterosis has been estimated over better parent for the traits under study.
Thus, the aim of heterosis analysis in the present study was to identify promising
hybrids which may be of commercial use. An examination of performance of
hybrids over better parent revealed that 8 hybrids manifested significant positive
heterosis for seed yield per plant. The maximum heterobeltiosis for seed yield per
plant was exhibited by the hybrid RH-749 x RGN-73.
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Table-3b Estimates of inbreeding depression (ID), narrow sense heritability (h2ns) and expected genetic advance

as percent of mean (GA %

for various characters in 28 crosses in Indian mustard [Conti..]

Traits

h2ns
GA
18
ID
h2ns
GA
19
D
h2ns
GA
20
D
h2ns
GA
21
D
h2ns
GA
22
D
h2ns
GA
23
ID
h2ns
GA
24
D
h2ns
GA
25
D
h2ns
GA
26
ID
h2ns
GA
27
D
h2ns
GA
28
D
h2ns
GA

DFF DM PH
NRC HB -101 x DRMR-1J-31
4.46™ | 3.06™ | 6.10*
8247 | 9112 7246

6.14 8.15 717
NRC HB -101 x KRANTI
545™ | 3.19* 345"
7116 | 7516 = 58.17

5.46 8.14 1146
NRC HB -101 x GM-2
346™ | 4.03™ | 11.18*
7812 6846 @ 61.03

3.56 8.86 9.63
NRC HB -101 x RGN-73
3.46™ | 448" | 12.78*
8146 7845 = 79.04

246 6.49 9.46
NRCDR-02 x DRMR-1J-31
745" | 419" | 4457
7812 | 7216 @ 66.16

517 | 1015 8.55
NRCDR-02 x KRANTI
8.46™ | 347 | 2.66
9046 = 96.88 = 92.86
13.77 | 1042 | 1249
NRCDR-02 x GM-2
347 | 2.05™ | 410"
9513 | 8148  88.16

713 | 1077 6.78
NRCDR-02 x RGN-73
741 | 244 | 4197
7155 | 6145 = 4877

713 5.13 6.19
DRMR-1J-31 x KRANTI
3.12* | 4.55¢ 7.19*
90.16 = 88.77 = 66.46
1246 | 7.46 6.46
DRMR-1J-31 x GM-2
371 | 245" | 6.78"
7816 = 6819 @ 79.18

3.56 2.86 4.63
DRMR-1J-31 x RGN-73
6.46* | 2.16* | 8.79"
8749 | 7849 @ 5744

3.46 2.14 341
KRANTI x GM-2
5.86™ | 3.44™ | 477
7189 @ 8845 8378

8.79 5.79 9.79
KRANTI x RGN-73

4.55 2.77 6.44*
7756 | 78.78 @ 8445

5.26 6.46 12.28
GM-2 x RGN-73
511 | 1.44* 3.90*
7255 @ 8145 = 68.77

5.13 6.13 3.19

PB

247
32.19
11.85

3.12*
3743
2.72

5.21
63.05
12.12

223
68.05
8.44

8.12*
57.19
7.96

1.26
81.79
20.12

4.14
48.16
2.85

7.16"
58.99
5.77

6.17*
44.16
3.79

244
71.22
12.14

3.18™
4263
5.72

213
61.12
5.75

3.23
55.48
7.95

5.16"
58.99
4.77

SL

3.42
51.49
5.15

1.46*
64.88
13.49

1497
8142
9.51

6.16™
76.45
6.46

3.46"
88.78
8.43

6.16™
81.73
213

741
78.19
13.88

5.46"
71.82
6.75

-2.16*
77.96
8.76

-12.78™

66.4 2
8.51

1.44*
32.49
249

5.44*
42.88
3.16

3.16™
84.47
9.07

6.46"
61.82
4.75

SPP SS SYP 1000-SW

8.15™ | 6.46™ 5.48" 1148 | 6.02*
49.15 42.16 2217 12.11 45.72
9.12 7.73 3.18 5.87 11.96

1149 5.45 3.19 245" 12.31
44631 @ 4512 4549 7412 91.17
11.61 8.67 7.12 6.49 15.91

3.96 7.57 6.23 9.80™* 2.68
41.52 44.94 45.98 74.68 41.53
8.87 9.49 12.07 16.34 5.21

5.12 8.78 5.7 12147 8.68
48.18 31.94 77.48 61.68 40.23
11.45 8.87 6.07 6.34 10.71

16.49™ = 9.45™ 7.19 6.45" 10.31
31.82 4219 31.49 22.16 30.76
5.76 5.47 7.49 9.73 6.49

5.12 1.78 | -10.45* 347 4.68
71.63 91.82 81.22 38.79 91.44
1247 6.86 1145 3.34 7.01

4.19 1011 | 3.25" 8.01™ 6.02
42.78 82.79 3247 82.82 96.30
3.16 12.77 1.44 0.46 15.33

6.45 3.44 219 4117 4.44
4144 4948 4045 39.41 48.19
13.18 1.45 6.19 2.52 6.76

-1.86* 6.19 1.56 3.16* 6.44
44.85 41.66 50.47 82.43 89.46
10.46 3.79 6.95 3.18 6.49

-3.79 4.79* 0.78 -7.64™ 3.1
41.52 41.94 67.55 74.58 46.53

8.87 5.46 348 9.46 3.46
249 5.46 7.79 213 8.44
44.79 35.49 22.79 43.46 30.41
7.61 2.67 212 1.49 491

6.44* 1.79 4.83 744 1.44
78.79 4748 71.46 64.55 80.53

4.79 3.81 5.07 5.34 10.71
417 5.42 4.92 2.07 8.70™
56.79 31.49 49.78 78.12 72.84
5.07 3.55 2.54 5.63 13.65
545" | -2.44* 5.19 3.11 2.44
51.44 4948 4845 49.69 48.19
3.18 1045 5.19 2.51 5.76

* &** significant at 5% and 1% level of significance, respectively

The heterotic responses over better parent in Indian mustard were also reported
by Patel et al. (2010) [5], Qian et al. (2007) [6], Macwana (2008) [7], Singh et al.
(2002) [8], and Dar et al. (2012) [10]. Conclusively, these three crosses were also
found promising for other desirable traits, hence could be further evaluated in
heterosis breeding programme. Simultaneously these hybrids could be selfed to
obtain desirable recombinants in segregating generations for the development of

superior genotypes.

Heterobeltiosis reveals that the oil content did not vary considerably, both parents
and hybrids showed more or less similar mean values for oil content. Hence any of
the crosses were of no practical difference from the parents for this important
character, and hence, concerted efforts are required to improve oil content. The

|Bioinfo Publications||

potentiality of a parent in hybridization may be assessed by its per se performance
and gea effects. The results revealed that most of the genotypes had relatively
high degree of correspondence between per se performance and gca effects for
the observed characters. This can be ascribed to the predominant role of additive
and additive x additive type of gene action for the inheritance of these traits.

The inbreeding depression is an important criterion for crop breeding programme.
The character and cross-wise results of inbreeding depression are presented in
[Table-3ab). In which positive and significant inbreeding depression was observed
in the all the families for days to 50% flowering, days to maturity and plant height
indicating possibilities to get the desirable segregants in the segregating
generations.
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Seed yield per plant had significant and negative estimates of inbreeding
depression in the crosses NRCDR-02 x KRANTI, RH-749 x KRANTI and RH-749
x GM-2, which showed possibilities of desirable segregants in F2 population.
These crosses also exhibited significant and negative values of inbreeding
depression for yield attributing characters.

However, crosses RH-406 x DRMR-1J-31and RH-406 x GM-2 showed significant
and positive estimates of inbreeding depression for seed yield per plant, average
siliquae length, number of seeds per siliquae and 1000 seed weight; hence these
crosses would not likely to yield beneficial transgressive segregants. The
magnitude of mean performance of F2 populations for seed yield per plant and its
related traits showed significant inbreeding depression for various characters in
majority of crosses studied. The results revealed that the crosses which depicted
significant inbreeding depression for seed yield per plant also exhibited positive
inbreeding depression for its related traits also. Overall, high estimates of narrow
sense heritability and expected genetic advance in most of crosses for plant
height, number of seeds per siliqua, seed yield per plant, and 1000-SW revealed
that direct selection would be effective for improvement of character; and an
additive gene effect was proponed. While high narrow sense heritability coupled
with low to moderate expected genetic advance as per cent of mean for
characters i.e. number of branches per plant, number of siliquae per plant and oil
content percentage, revealed importance of both additive and non-additive gene
effect with preponderance of non-additive gene effect for the inheritance of
character, and it would be difficult to improve through direct selection. Therefore,
population improvement like recurrent selection and biparental mating is
suggested for improvement of the character. However, estimates of heritability
were moderate to high with low to moderate expected genetic advance as per
cent of mean for days to 50% flowering, day to maturity and siliqua length, which
suggested the preponderance of non-additive gene effect, and it would be difficult
to improve the character through direct selection. Kumari et al (2009) [11] reported
that the results in F2 generation provide good ground for further study in
segregating generations in cotton [12].

Conclusion: It was suggested that yield of F1 did not predict the yield of bulk in
advanced generations and combined performance of hybrids in F1 and F2
generation could be a good indicator to identify most promising populations to be
utilized either as F2 hybrids or as a source population for further selection in
advanced generations.

Application of research: Study of heterosis and inbreeding depression study in
Indian mustard
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