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Studies on gene effects of quantitative characters in Indian
mustard (Brassica juncea (L.) Czern & Coss.) are very limited. Singh et al.
(1981) suggested that epistatic gene effects should be separated
from the dominance effects as significant amount of non~allelic
gene effects were observed for most of the traits. The knowledge
of gene effects can be obtained by generation mean analysis of a
cross (Hayman, 1958). Besides, the knowledge of other parameters
like heritability, genetic advance and correlation coefficient
among the attributes are obviously essential in planning efficient
and productive breeding programme for crop improvement. In the
present study, therefore, an attempt has been made in this
direction.

MATERIAL AND METHODS :

The material comprised 21 genotypes, F, and F, and two
backcrosses (B,, B,) generations of five varietal crosses involving
seven parents i.e. Prakash, RH-30, Pusa bold, RC 781,

RH 7513, RCU 107 and Yellow Rai K1. The material was grown in
randomized block design with three replications during rabi
1979-80 under normal and stressed environments. The parents and
F1's were sown in two rows ; B, and B, in four rows each and

F,'s in eight rows of 4 m length. The rows were spaced at 45 cm
apart and plants within a row were at 15 cn distance. Observations
were recorded on 40, 20 and 10 competitive plants per replications
from each F,, backcrosses and non-segregating (P,, P, and F,)
generation respectively in both the environments on days to
flowering, days to maturity, plant height, number of primary
branches per plant, number of secondary branches per plant, number
cf inflorescences per plant, length of siliqua, number of seeds
per siliqua, number of siliquae per plant, 1000-seed weight and
seed yield.

The genetic analysis for gene effects were carried out
according to Hayman (1958) followed by joint scalina test (Cavalli,
1952).
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RESULTS AND DISCUSSION :

The analysis of variance revealed significant differences
among the genotypes as well as crosses for all metric traits in
both the environments. The high and fluctuating values of coef-
ficients of variation (genotypic and phenotypic) were observed for
seed yield and number of siliquae per plant which indicated their
sensitivity to the environmental fluctuations (Table-1). Such
variation was also reported for seed yield by Labana et al.

(1980) in Indian mustard. The high values of genetic coefficient
of variation alongwith higher values of heritability and genetic
advance for days to flowering, 1000-seed weight, number of primary
branches, number of secondary branches and plant height may offer
a scope for their improvement by phenotypic selection.

The results of path analysis presented in Table=~2
indicated that direct effect in the order of number of primary
branches per plant, number of siliquae per plant, number of
inflorescences per plant and 1000 seed weight and indirect effect
of plant height via most of these traits exerted a marked influence
on seed yield. The negative indirect effects of days to flowering,
days to maturity and length of siliqua, though small, can jointly
offset much of the direct effect resulting in no correlation. As
the direct effects of days to flowering, days to maturity, number
of secondary branches and length of siligua were negative and low
in spite of high genotypic correlation coefficients. This was
mainly because of negative indirect effects of these characters
in combination with high negative indirect effects of number of
secondary branches per plant. It was also observed that low corre-
lation between yield and number of seeds per siliqua might have
resulted from its negative indirect effects via other associated
variables, in general, and number of secondary branches, in
particular.

The estimates of gene effects indicated that the additive
gene effects (d) were significant in crosses Prakash x Y. Rai K-1;
RH-30 x RC 781 and RCU 101 x RH 30 for all the traits except
number of seeds per siliqua and seed yield in cross RCU 101 x
RH 30. Other two crosses namely RH 7513 x Pusa bold and Prakash
%« RH 30 also showed significant values of additive effects for
days to flowering and 1000-seed weight over both the environments.
Hence, additive gene effects played important role in the
inheritance of most of the traits. The domiannce gene effects
(h) were significant in all the crosses for days to maturity
over both the environments and number of seeds per siligua in
one or the other environment. However, dominance effects differed
in their direction of expression. For all other characters the
dominance gene effects showed significance in one Or the other
cross over both the environments. This indicated that the dominance
effect was also involved in the inheritance of most of the traits.
Singh et al. (1981) also reported the importance of both additive
and dominance gene effects in the inheritance of various agronomic
traits of Indian mustard.

Considering individual digenic epistatic effects, the
type and magnitude varied for some characters in both the
environments suggested that the gene effects should be studied in
a wide range of environments before deciding the breeding
methodology. Additive x additive (i) effects appeared to be more
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important for days to flowering, plant height, number of primary
branches per plant and 1000-3eed weight. The dominance x dominance
(1) epistatic effects seemed to be contributing more than additive
x additive (i) effects to days to maturity, number of secondary
branches per plant, number of inflorescences per plant, length

of siliqua, number of seeds per siliqua, number of siliquae per
plant and seed yield. The additive x dominance interaction effects
were generally low for all the traits. However, Simgh et al.

(1970) reported the contribution of additive and dominance x
dominance towards variation in plant height, all type of gene effects
except additive for number of primary branches.

In the present study, high direct effect of number of
primary branches, number of siliquae per plant, plant height
and 1000~seed weight towards the expression of seed yield along with
their high heritability and genetic advance envisage that these
components deserve due attention and could be improved by handling
the segregating material through F, inter-mating because of the
importance of both additive and dominance gene effects involved
in the inheritance of these attributes,owing to predominant role
of additive gene effects for the control of days to flowering, the
simple selection would be quite effective which will also improve
maturity as there is high association of these two characters. The
dominance component could be exploited through heterosis breeding
or partially through population improvement as advocated by Rai
(1979).
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Table-2 : Direct and indirect effects of different characters on seed yield in Indian mustard.

Character 1 2 3 4 5 6 7 8 9 10 n 12
1. E, -0.21 | -0.37 0.37 236 | -262 | -0.12 | -0.08 0.02 0.99 0.33 0.67
E, | -0.01 0.06 0.53 020 | -1.42 1.05 | -0.03 0.04 0.03 0.17 0.62
2. E, -0.19 | -0.40 0.31 208 | -230 | -0.10 | -0.07 0.01 0.91 0.32 0.57

E, | -0.01 0.07 0.48 0.18 | -1.23 088 { —-0.03 0.01 0.03 0.17 0.55

3 E, | =017 | -0.27 0.47 203 | -229 | 042 | -0.10 0.03 1.04 0.36 0.98
E, | -0.01 0.05 0.68 0.6 | -1.11 | 0093 | -0.04 0.07 0.02 0.18 0.93
4, E, | -0.20 | 035 0.40 243 | -2.70 | -0.12 | —0.09 0.02 1.00 0.33 0.72
E -0.01 0.06 0.53 0.21 | 144 1.09 | -0.04 0.05 0.02 0.17 0.64

-0.20 | -0.34 0.40 242 | -2.71 | -0.12 | -0.09 0.02 1.01 0.33 0.72
E, | 0.0 0.06 0.51 0.20 | -1.48 1.09 | —0.03 0.06 0.03 0.15 0.58

6. E, | ~0.20 | -0.32 0.45 235 | -266 | 013 -0.10 0.04 1.04 0.34 0.81

E, | -0.00 0.05 0.57 0.20 | 144 112 | -0.03 0.06 0.03 0.17 0.71

1. E, | 011 | 018 0.32 139 | -156 | —0.09 | -0.15 0.02 0.76 0.24 0.64

E, | -0.01 0.03 039 0.11 | -0.73 059 | —0.07 0.07 0.02 0.13 0.54

8. E, | -0.05 | —0.06 0.18 102 | -1.20 | -0.06 | -0.04 0.08 0.62 0.01 0.50

E, | 0.1 0.00 0.20 0.05 | -0.39 0.28 | -0.02 0.22 001 | -0.00 0.34

9. E, | ~0.19 | -0.34 0.46 223 | -252 | 012 | -0.M 0.04 1.08 0.34 0.87

E, | -0.01 0.06 0.68 020 | -1.39 1.08 | -0.04 0.09 0.03 0.19 0.90

10. E, | 016 | -0.31 0.40 188 | —-2.12 | -0.10 | -0.08 0.00 0.88 0.42 0.80
E, | 000 0.05 0.54 0.15 | -0.86 085 | -0.04 | —0.01 0.02 .23 0.83

Figures underlined indicate direct path effects.

1. Environment — 2. Days to flowering — 3. Days to maturity — 4. Plant height — 5. Primary branches — 6. Secondary branches —
7. Number of inflorescences — 8, Length of siliguae — 9. Seeds per siliqua — 10. Siliquae per plant — 11. 1000-seed weight. —

12. Correlation coefficient with seed yield,
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Table-1 :  Mean, coefficients of variation, heritability and genetic advance for various characters
in Indian mustard.
Coefficients of variation Heritagility GA
Character Environment General b:h )' per c.:,st
mean oad
Genotypic Phenotypic sense of mean
Days to E, 59.00 27.39 27.42 99.84 56.39
flowering E, 56.97 25.38 25.40 99.89 ;5225
Days to E, 141.36 6.54 655 | 9995 . 1346
maturity E, 136.18 6.81 6.82 99.94 1402
Plant height E, 211.70 19.69 2007 | 96.24 { 39.79
(cm) E, 203.97 18.49 18.19 ‘ 9276 | 36.68
| |
No. of primary E, 6.88 24.83 2688 | 85.33 | 4124
branches E, 6.87 28.90 30.32 90.87 56.77
No. of secondary E, 23.54 26.92 3020 | 79.43 49.40
branches E, 21.64 25.78 28.92 79.45 41.34
No. of inflorescences E, 47.99 22.25 28.21 62.21 36.15
E, 42.01 20.71 27.20 57.98 32.47
Length of E, 3.44 9.93 1125 | 7783 18.02
siliqua {cm) E, 357 11.29 194 . 8939 21.85
No. of seeds E, 13.63 10.92 11.66 87.70 21.06
per siliqua E, 13.87 9.90 10.69 85.72 18.89
No. of siliquae E, 598.55 30.13 37.06 66.10 50.47
per plant E, 496.80 18.39 29.70 42.62 26.08
1000-seed E, 297 30.76 35.20 76.34 55.55
weight (g) E, 3.14 3151 32.28 95.29 63.37
Seed yield (g) E, . 21.17 35.89 4114 76.10 64.48
E, 19.64 27.78 31.77 76.45
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