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Generation means analysis of two crosses, Raj 1482
x HD 2329 and PBW 373 x Raj 3077 involving four
varieties of wheat was carried out in respect of grain
yield and its components characters. Six generations
namely, P1, P2 , F1, F2, B1 and B2 of each of two
crosses were separately grown in a randomized block
design with three replications in 5 M long rows spaced
30 em apart with plant to plant distance of 10 em.
The whole experiment was planted at three sowing
dates, viz. 15th November 30th November and 15th
December. Fifteen randomly selected plants each of
P1, P2 thirty plants of F1, B1 and B2 60 plants of F2
generations, were utilized for recording observations on
days to heading, plant height, flag leaf area, number
of grains per spike, grain yield per spike and grain
yield per plant in each environment separately. The
data were first subjected to analysis of variance
separately of each cross in each environment. The
Pooled analysis of variance was done [1]. After that
data were sUbjected to individual scaling tests [2] to
detect the presence of epistasis. Further, the data were
subjected to joint scaling test [3]. The gene effects
of six parameter model and components of heterosis
were calculated [4].

The scaling tests were applied only in those
characters where generations differed significantly to
each other. Out of three scaling tests A, Band C at
least one or more scale and joint scaling test were
found significant in all the cases, indicating inadequacy
of additive • dominance model, except for grain yield
per plant in cross PBW 373 x Raj 3077 in E1
environment, where additive dominance model fitted
well. This indicated the presence of epistatic
interactions.

373 x Raj 3077 and grain yield per plant in both the
crosses over environments. In remaining traits either
additive (d) or dominant (h) were non-significant in both
the crosses over environments. The dominant
component (h) was significant and greater in magnitude
than the additive (d) component for most of the traits
in both the crosses over environments. This indicated
predominant role of dominance gene action in controlling
the traits. Importance of the dominance gene effects
in wheat has been reported in the inheritance of days
to heading and grain yield per plant [5], plant height,
flag leaf area, number of grains per spike [6] and grain
yield per spike [7].

Among the digenic interaction effects, additive
x additive (i) and dominance x dominance (1) were
significant for most of the traits in both the crosses
over environments.

The signs of (h) and (1) components were
screened for these traits, where (h) and (I) omponents
were significant. Duplicate gene action was observed
for all the traits except plant height in cross PBW 373
x Raj 3077 in E3 where complementary gene action
was observed. This indicated hinderance in selection
improvement. In this situation reciprocal recurrent
selection is likely to be useful for more effective ultization
of both additive and non-additive type of gene actions
simultaneously [8].
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Table 1. Estimate of gene effects of the best fit model and type of epistasis for different characters in bread wheat grown under
differemt environmemts

Gene Days to heading Plant height Flag leaf area
effects Ej E2 E3 Ej E2 E3 Ej E2 E3.

14.95±1.34

-0.17±0.23

2.82±3.31

2.49±1.32

2.58**10.93

0.7912.09

Raj 1482 x HD 2329

m 83.36±1.49 50.13±1.78 59.0312.52 57.33±1.95 55.26±1.59 17.49±1.71 24.60±1.50 9.97±1.38 7.08±1.28

\d) 1.49**10.26 26.00**±0.28 1.83**±0.28 2.00**10.23 2.73**±0.18 2.49**10.26 4.02**±0.24 0.0910.29 -1.13**±0.20

(h) 8.63*±3.92 70.46**±4.33 26.03**±6.08 44.3*±4.65 34.53**±3.80 96.43**±4.43 22.69**±3.78 28.27±3.28 21.95**±3.09
(i) 1.46±1.47 29.86**±1.75 11.46**12.50 22.00**±1.94 20.00**±1.58 47.0**±1.69 7.66**±1.48 11.91 **±1.35 6.30**±1.27

0) 5.46**±1.21 2.73**±1.19 -1.53±1.56 2.0011.19 13.20**±0.96 2.33±1.33 3.76**±1.10 5.64**10.93 0.51±0.83
(I) -9.33**12.58-41.93**12.70 17.66**±3.91-19.33**12.7 -8.79**12.34 45.20**12.80 -8.58**12.41-13.38**12.04 -15.57**±1.91

Type of epistasis D D D D D D D D
Number of grains spike Grain yield / spike Grain yield / plant

m 12.0512.03 31.0012.25 31.14±1.71 1.2210.25 1.34±0.24 1.7110.26 4.78±0.67 8.25±1.97 -1.77±1.74

(d) 2.73**10.28 7.66**±0.23 0.4810.27 -0.0310.05 0.02±0.04 -0.09*±0.04 0.35**±1.63 -0.69*±0.28 -o.99±0.24

(h) 107.12**±4.80 24.66**±5.23 32.20**±4.02 2.02**10.63 1.65**±0.61 -0.9510.68 3.27**±1.63 12.73**±4.76 29.20**±4.23
(i) 46.41**12.01 21.33**12.24 10.30**±1.69 1.04**10.24 0.72**±0.23 -0.1110.26 1.89**±0.66 4.00*±1.95 0.74**±1.73

0) 4.51**±1.23-12.66**±1.24 -1.19±1.04 0.0610.19 0.20±0.18 0.2210.20 0.56±0.43 6.16**±1.27 0.92±1.13

(I) 59.65**12.93 -1.33±3.14 -22.75**12.43 -0.5110.39 0.67±0.39 1.14**10.45 0.62±1.01 3.5912.98 -14.87**12.63

Type of epistasis D D D D D
PBW 373 x Raj 3077

Days to heading Plant height Flag leaf area
m 62.6612.39 50.8312.16 64.3612-43 90.4912.10 91.6612.15 8.46±1.86 26.06±1.50

(d) 1.88**10.52 3.16**10.30 -5.16**10.31 -1.16*10.50 -0.3910.30 0.1510.20 -2.17**10.18

(h) 62.13**±5.52 46.49**±5.18 60.90**16.30 41.70**±5.38 31.66**±5.35 52.38**±4.29 8.31 *±3.52

(i) 30.53**12.33 19.33**12.14 32.46**12.41-18.99**12.04 25.40**12.13 24.72**±1.85 3.62*±1.48

Ul -2.26±1.51 1.00±1.37 13.46**±1.85 -2.26±1.69 -0.60±1.50 -0.76±1.02 1.0410.87

(I) -30.80**±3.33 -29.Q6±3.15 27.26**±4.01 18.46**±3.36 14.00**13.54 26.07**12.51 8.26**12.16

Type of epistasis D D D D C D D

Number of grains spike Grain yield / spike Grain yield / plant

m 40.9612.05 44.63±1.85 35.34±1.66 1.1410.25 2.1710.28 -0.5110.26 19.00±0.29 7.56±1.94 -0.69±1.93

(d) -8.36**10.26 7.23**±0.26 0.71**10.23 -0.0810.05 -0.29**±0.05 0.32**10.04 -1.70**10.29 0.8&**±10.32 0.91**±0.29

(h) 33.63**±4.79 10.76*±4.38 7.64±4.13 3.13**10.64 -1.6110.76 4.65**10.66 4.54**±0.50 16.44**±4.71 22.05**±4.75
(i) 11.06**12.03 2.46±1.83 2.26±1.65 1.11**10.24 -0.13±0.27 2.20**10.23 7.50**±1.92 9.89**±1.91

0) -2.06±1.17 1.73±1.13 3.09**±1.15 0.0410.19 086**10.20 -1.45**10.19 -2.14±1.29 1.112±1.31

(I) 5.2612.90 3.9312.66 1.5612.57 2.16**10.44 1.66**10.43 -2.23**10.42 6.50*12.92 -9.37**12.98
Type of e.e.istasis D D D D D D D

*,.* Significant at 5% and 1% level of probability; C =Complementary, D =Duplicate
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