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Abstract
The magnitude of dominance and dominance x dominance gene effects was recorded higher than additive gene effects for
most of the character studied. Duplicate epitasis was observed for the character like plant height, Panicle length, productive
tillers per plant, number of seeds per plant and days to 50% flowering in almost majority of crosses, while complimentary
epitasis was observed for most of the cross combinations in test weight except KMR-1-41 x VL-311320 and seed yield except
Indrayani x KJT-2.Additive and additive x additive gene effect were more effective than dominance in the charecters and
crosses are improved by simple selection method. Significant epistastic gene effects coupled with duplicate epitasis indicating
that the effective selection and transgressive segregents could be obtained in subsequent generations. The selection in such a
case has to be postponed until virtual homozygocity is attended.
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Introduction
The success of plant breeding programme depends to a
greater extent on the knowledge of the genetic architecture
of the population and selection of appropriate breeding
method for the improvement of traits of interest. It is
essential to estimate the various types of gene action for the
selection of appropriate breeding procedure to improve the
quantitative and qualitative characters.
The choice of breeding methods for genetic improvement of
a crop depends upon the nature and magnitude of genetic
variability present. It is usually not directly measurable. One
can measure only the phenotypic expression of genetic
values as modified by the environment. This partitioning has
provided a better knowledge for genetic analysis of
quantitatively varying traits. The further partitioning of
epistatic component into additive × additive, additive ×
dominance and dominance × dominance. Such partitioning
of variability into various components needs variance
estimates from a number of specifically related generations.
Generations mean analysis as suggested by Hayman (1958)
provides all kinds of non-allelic interaction precisely in
addition to the additive and dominance gene effects. The
magnitude of additive gene effect is particularly useful in
the development of pureline varieties. Generation mean
analysis is a relatively simple and statistically reliable tool
suitable for preliminary estimation of various gene effects.
Estimation and interpretation of non-allelic interactions are
more progressive with generation mean analysis as it
utilizes the first order statistics which are less compounded
with each other when compared with variance estimates.
Intermating of selected segregants and postponement of
selection to later generation might be suggested to break
undesirable linkages in order to improve yield.
Keeping in view the above aspects in present study,
generation mean analysis for yield contributing traits in rice

was undertaken to find out gene effects controlling in four
crosses.
Materials and Methods
The eight genetically diverse parents viz. Indrayani, KJT-2,
Phule Samruddhi, NLR-20104, VDN-11-37-1-1-1, CB-06555, KMR-1-41 and VL-311320 were used for present
study. Five different generations were obtained and these
five generations of four crosses were evaluated in RBD with
three replications.
The nature and magnitude of gene effects were estimated for
yield and yield components viz., days to 50 % flowering,
plant height, tillers per plant, panicle length, seeds per
panicle, 1000 grain weight and seed yield per plant.
All recommended agronomic practices were carried out as
and when required. Total dose of fertilizer applied during
crop duration was 100 kg N, 50 kg P2O5 and 50 kg K2O per
hectare. Nitrogen was applied in three split doses of 40, 30
and 30 kg N per hectare at paddling i.e. transplanting, 35-40
days after transplanting and 60 days i.e. panicle stage,
respectively. Total dose of P2O5 and K2O were applied at the
time of transplanting.
The analysis of variance was done as suggested by Panse
and Sukhatme (1985) this analysis is based on five
populations, P1, P2, F1, F2, and F3. Hayman (1958)
developed the five parameter model for the estimation of
various components of genetic variance.
Results and Discussions
The estimates of major gene effects (m and d) and digenic
interactions (h, i and l) studied for different characters in the
three crosses are presented in table 1
The parameter ‘m’ was significant in all the cross
combinations and all the characters studied.
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Table 1: Gene action for different characters in Rice.
Generation mean
d
h
I
-4.00** -2.67** 7.66**
-2.67
0.22 4.89**
-2.50
0.00 4.83**
-2.67
0.67 6.00**

Gene
Action
l
-16.00** Complimentary
-25.78**
Duplicate
-26.67**
Duplicate
-24.00**
Duplicate

Sr. No.

Characters

Crosses

1

Days to 50% flowering

Indrayani X KJT-2
Phule Samruddhi X NLR-20104
VDN-11-37-1-1-1 X CB-06-555
KMR-1-41 X VL-311320

m
102.67**
100.33**
98.67**
100.67**

2

Plant height

Indrayani X KJT-2
Phule Samruddhi X NLR-20104
VDN-11-37-1-1-1 X CB-06-555
KMR-1-41 X VL-311320

92.42**
96.17**
101.68*
99.87**

1.03
-1.86
-0.53
-1.00

0.12
0.36 -3.51**
1.00** -0.13 -4.00**
10.97 10.43** -37.47**
5.51** 3.91** -40.36**

Duplicate
Duplicate
Duplicate
Duplicate

3

Productive Tillers per
plant

Indrayani X KJT-2

16.92**

1.07

3.48**

Duplicate

Phule Samruddhi X NLR-20104
VDN-11-37-1-1-1 X CB-06-555
KMR-1-41 X VL-311320

16.22**
17.70**
16.46**

2.30*
2.50*
2.30*

2.92* -0.44
0.76
7.53** 3.76** -11.46**
7.02** 5.52** -18.84**

Duplicate
Duplicate
Duplicate

Indrayani X KJT-2
Phule Samruddhi X NLR-20104
VDN-11-37-1-1-1 X CB-06-555
KMR-1-41 X VL-311320

20.60**
19.73**
20.00**
19.20**

0.33
0.33
0.33
-0.10

1.47
2.13* -6.40**
-1.96 -2.48* 10.31**
7.07** 7.13** -11.20**
6.88** 6.52** -15.11**

Duplicate
Duplicate
Duplicate
Duplicate

4

Panicle length

1.94

Generation mean
h
i

-5.56

Gene
Action

Sr. No.

Characters

Crosses

5

Seeds per panicle

Indrayani X KJT-2
Phule Samruddhi X NLR-20104
VDN-11-37-1-1-1 X CB-06-555
KMR-1-41 X VL-311320

167.33** -0.11 14.14** 13.70** -42.96**
162.89** 6.22** 31.04** 26.93** -10.96**
181.33** 4.66** 12.52** 7.63** -54.82**
160.44** 5.83**
0.52
-0.76
18.07**

6

1000 grains weight

Indrayani X KJT-2
Phule Samruddhi X NLR-20104
VDN-11-37-1-1-1 X CB-06-555
KMR-1-41 X VL-311320

22.46**
22.30**
20.60**
19.70**

8.19**
9.60**
3.56**
-4.36**

Complimentary
Complimentary
Complimentary
Duplicate

7

Seed yield per plant

Indrayani X KJT-2
Phule Samruddhi X NLR-20104
VDN-11-37-1-1-1 X CB-06-555
KMR-1-41 X VL-311320

68.86** 7.60** -5.29** -26.02** 75.91**
69.92** 11.63** 15.25** -8.17** 32.48**
75.90** 16.53** 2.82* -12.17** 8.09**
71.88** 11.53** 1.14 -14.06** 13.9**

Duplicate
Complimentary
Complimentary
Complimentary

Days to 50% flowering
As regards the gene effects, all the gene actions m,i, and l
were statistically significant indicating presence of all gene
actions except for d and h in the cross Phule Samruddhi x
NLR-20104, VDN-11-37-1-1-1 X CB-06-555, KMR-1-41 X
VL-311320. Dominant gene effect (d) was predominant in
all the crosses. Duplicate type of epistasis was also involved
in the inheritance of this character in all the crosses except
in cross Indrayani x KJT-2.
Plant height
Additive (d), dominance (h) and epistatic gene effects (m, i
and l) were significant in all four crosses. The magnitude of
additive gene effect (d) was higher than dominance gene
effect in the cross Indrayani x KJT -2whilethe magnitude
dominance gene effect (h) was higher than additive gene
effect in the crosses such as Phule Samruddhi x NLR20104, VDN-11-37-1-1-1 x CB-06-555 and KMR-1-41 X
VL-311320, all the crosses indicating the character was
controlled by dominance gene action. All the crosses
showed duplicate gene action.
Tillers per plant
Additive (d), dominance (h) and epistatic gene effects (m, i
and l) were significant in all four crosses. Dominance (h)

m

d

-0.80
1.17
1.89
2.07*

1.11
0.93
8.22**
5.31**

-1.46
-2.17*
5.14**
4.41**

l

Duplicate
Duplicate
Duplicate
Duplicate

gene effect was governed predominantly this trait in all the
four combinations. The duplicate type of interaction was
observed in all the crosses except Phule Samruddhi x NLR20104.
Panicle length
Predominance of dominance (h) gene effects was found in
all the crosses. Dominance (h) gene effects were important
for inheritance of panicle length in all the crosses. Duplicate
type of epitasis was found in the all crosses.
Seeds per panicle
Seeds per panicle were governed predominantly by
dominance gene effects exceptKMR-1-41 X VL-311320.
Additive (d), dominance (h) and all epistatic gene actions
(m, i and l) were significant in all three crosses. The
duplicate type of epistasis was observed in all crosses except
complementary type of interaction was found in the cross
KMR-1-41 X VL-311320.
1000 grains weight
Additive gene effect (d) was predominant in the cross Phule
Samruddhi x NLR-20104. Predominance of dominance (h)
gene effects was found in all crosses except Phule
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Samruddhi x NLR-20104. Complementary type of epitasis
was observed for all crosses except KMR-1-41 x VL311320.
Seed yield per plant
Seed yield per plant was predominantly controlled by
additive (d) gene effects in all the combinations except
Phule Samruddhi x NLR-20104. The epistatic gene effects
(i, m and l) were found significant in all four crosses.
Complementary type of epistasis was observed for all
crosses except in the cross Indrayani x KJT-2.
The magnitude of dominance gene effects was recorded
higher than additive gene effects for most of crosses in the
traits like days to 50 % flowering, productive tillers per
plant, plant height, seeds per panicle, 1000 grain weight and
panicle length. The magnitude of dominance and dominance
x dominance gene effects was recorded higher than additive
gene effects for most of the character studied. Duplicate
epitasis was observed for the character like plant height,
Panicle length, productive tillers per plant, number of seeds
per plant and days to 50% flowering in almost majority of
crosses, while complimentary epitasis was observed for
most of the cross combinations in test weight except KMR1-41 x VL-311320 and seed yield except Indrayani x KJT-2.
Additive and additive x additive gene effect were more
effective than dominance indicating that characters can be
improved by simple selection method. Significant epistastic
gene effects coupled with duplicate epistasis indicating that
the effective selection and transgressive segregants could be
obtained in subsequent generations. The selection in such a
case has to be postponed until virtual homozygocity is
attended. The results were conformity with Sinha et al
(2006) [17], Singh et al (2007) [16], Manickavelu et al (2006)
[12]
, Biswas and Haque (2007) [2], Dwivedi, and Pandey
(2012) [4], Tiwari et al (2012) [18], El-Lattef et al (2012) [5],
Chamundeswari et al (2013) [3], Ghose et al (2013) [6],
Yadav et al (2013) [19], Koli et al (2014) [10], Girija et al
(2015) [7], Savitha and Kumari (2015) [15], Patel (2015) [14],
Barhate et al (2016) [1] and Kasture et al (2016) [9].
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