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ABSTRACT

An experiment was conducted with twenty varieties of wheat for eleven quantitative traits in three environments of
extended dates of sowing at 25 days interval viz., 3 Nov. (Early sown as E;), 28 Nov., (Timely sown as E,), 23 Dec.
(late sown as Ez) during Rabi season. Highly significant variations due to genotypes against pooled deviation
revealed the presence of genetic variability for all the traits under study except for biological yield per plant and
harvest index. The component G-E Interaction being highly significant indicated that genotypes interacted
considerably to environmental conditions in different environments. The predominance of linear component would
help in predicting the performance of genotypes across environments. The genotypes PBW 343, PBW 527, PBW
233, PBW 502, UP 2425, UP 2565, C 306 has high mean values for grain yield and non-significant regression
coefficient (4) approaching unity with non-significant deviation from regression were more stable across three
environments. Parameters in respects to yield attributing traits revealed that the variety UP 2565 was stable for
grain yield per plant and biological yield per plant. While variety PBW 396 had average stability for productive
tillers m?, spike length and UP 2382 has similar response of test weight and days to maturity. Thus the present
study brought the fact that PBW 396, UP 2565 and UP 2382 was most stable genotypes for yield and its attributing
traits.
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INTRODUCTION

Wheat is an important cereal grain for export andhéstic consumption in many countries throughoetwiorld.

Thus a continuous supply of wheat to exponentigityeasing population is a major concern. The modeneat
breeding programmes focus on the improvement aframmic and grain quality traits. The manipulatidnadeat

genetics has led to ever increasing gains in yaeld grain quality, while decreasing the abilitywdfeat to survive
in the wild or in varying climate especially wittdgerse conditions. The ultimate aim of any plargeboiing

programme is to develop cultivars with high potaintatnd consistent performance over diverse enviesmsn
Productivity of population is the function of itdaptability is the compromise of fitness (stabjlignd flexibility to

the buffering environment. Stability of genotypespdnds upon the ability to retain certain morphicklg
characters. Steadily and allowing others to vasulteng in predictable GXE interaction for quarttita traits. A

population that can adjust its genotypic and phggiotstate in response to environmental fluctuaimnsuch a way
to give high and stable yield is termed to be stabl
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Information about phenotypic stability is usefut felection of crop verities as well as for bregdmogrammes.
An understanding of environmental and genotypicseadeading to GxE interaction are important asi@fes of
plant breeding including ideotype design, parestdéction, establishing breeding objectives, idgriteal test
conditions. A study of individual yield componentsn lead to simplification in genetic explanationda
determination of environmental effects. Therefanethe present study twenty wheat genotypes weoevigrover
three extended dates of sowing and genotypes misgestability were identified using the EberhamtaRussell
(1966) model.

MATERIALSAND METHODS

Field study were conducted in randomized blockgtesiith three replications of three extended dafesowing at

25 days intervaliz., 3 Nov. (Early sown as;E 28 Nov., (Timely sown as,E 23 Dec. (late sown as;Eduring
Rabi season at the farm of Genetics Plant Breeddegartment, Allahabad Agricultural Institute-Deemed
University, Allahabad. Twenty varieties of whedat., PBW 527, PBW 343, PBW 396, PBW 299, PBW 175, PBW
233, PBW 502, VL 804, VL 738, C 306, UP 2382, UR21UP 1109, UP 2572, UP 2554, UP 2338, UP 262, UP
2565, UP 2425 and WH 896 have been taken for tiidysh 4nf plot size with 20 cm X 10 cm spacing between
and within the rows, respectively. All the recommied agronomic cultural practices were followed. Shaly was
based on eleven quantitative charactézs days to heading, plant height, number of eiffecttillers (m?), spike
length (cm), days to maturity, number of grains ppike, Biological yield/plant (g/ha), grain yighdnt (g/ha),
harvest Index (%), test weight (gm) and grain Yiglat (g/ha).

Data from the three environments and the pooled deg subjected to analysis of variance (PanesSakbtatme,
1967). The traits which showed the significant GixEeractions were subjected to stability analysiéng the
Eberhart and Russell (1966) model. As per the mdtiete parametengz., overall mean performance of each
genotype across the environments, the regressi@aai genotype on the environmental ind@) é&nd squared
deviation from the regressionf) were estimated. The significance of stabiligrameters and deviations from
unity were tested by student't’ test.

RESULTSAND DISCUSSION

The analysis of variance (Table 1) for individualwell as pooled environments revealed that thenndééerence

between genotypes and environments were highlyifgignt for all the traits indicating presence oéngtic

variability among the genotypes and environmeruas &dldd scope for selection of promising lines fionesent gene
pool for yield improvement. Significant differencasong environments also indicated the differemtitiilence of

environment on the character expression. Both fia@d non linear components of interactions thopigdsent, but
major part was accounted by the linear differerssaeng the response of individual verities to théremment.

After computing analysis of variance data regarditidraits showing significant differences weretfier subjected
to stability analysis following Eberhart and Rus$£966). As shown in Table 1 from pooled data ¢heere highly
significant differences for genotype X environmatieraction, non-significant (P > 0.05) differeneesre observed
for all the traits except for days to maturity, wihis highly significant. Genotype X Environmenir(gar) was non-
significant for all the characters and highly sfggint for days to heading and days to maturitye Tbmponent G-E
Interaction being highly significant indicated thgginotypes interacted considerably to environmestatlitions in
different environments. The predominance of lineamponent would help in predicting the performamte
genotypes across environments. The regressioniceeff (bi) means the linear response to envirorteleshanges
and deviation from regression’(® measures the consistency/stability of that eesp. According to Eberhart and
Russell (1966)Bi value around unity and “@i) close to zero or minimum is the indication ek$ response to
environmental fluctuation hence more adaptive. Aetg with 3i value higher than 1 is more responsive meaning
suitable for favorable environment afidvalue less than 1 is suitable for poor environtnen

From Table 2 Generalization regarding stability dirthe characters was found to be too difficulrieties studied
did not exhibit uniform stability and linear respen pattern. This could be explained on the basighef
compromises and compensation among the develophpaitarns of the different characters. The genesypBW

343, PBW 527, PBW 233, PBW 502, UP 2425, UP 256830€ has high mean values for grain yield per ptat

non-significant regression coefficierfil approaching unity with non-significant deviatidrom regression were
more stable across three environments.
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Table 1 Pooled analysis of variance for the eleven char acter s studied under early, normal and late plantings

Source of variation G E+(GxE) E GxE E (lin) GHB)Y | Pooled deviation| Pooled errqr
Traits | d.f.> 19 40 2 38 1 19 20 5
Days to heading 76.17*| 76.5* 1326.97* 10.69 2658.9515.5* 5.58* 1.28
Days to maturity 9.38* 233.85* 4613.67* 3.331 9225* | 5.06* 1.53 0.88
Plant height 231.944 264.64* 4642.84* 34.21 9285.6940.27 26.75* 2.39
Productive tillers/rh 1161.47| 2528.3 31338.8F 10119 62677)5* 555.4 1B95 98.08
Spike length 4.7* 0.97* 11.2* 0.43 22.4* 0.53 0.32* 0.04
Grains per spik 99.7i 54.7¢ 140.0: 50.2f | 280.0: 24.2¢ 72.44° 3.7¢
Biological yield / plant| 42.04 26.14 166.98% 18.72 333.97* | 7.26 28.68* 1.8
Grain yield / plant 12.96* 7.14 70.84* 3.79 141.69¢ 1.16 5.67* 0.53
Harvest inde 125.18 | 63.3¢ 247.99° | 53.6€ | 495.99° | 57.6¢ 47.2* 1.81
Test weight 65.79* | 62* 996.86*| 12.8 1993.72* 7.63 7.a7* 2.56
Grain yield / plot 0.07 0.16* 2.12* 0.06 4.24* 0.05 0.06* 0.007

* significant at 1% level of significance.

Table 2: Estimates of mean, regression coefficient and deviation from regression coefficient for eleven characters of wheat genotypes

Characters Days to heading Days to maturity Raight Productive tillers/m Spike Length
S.No [ Variety Mean| Ri 2di Mean Ri & Mean Ri & Mean Ri i Mean Ri &
1 VL 804 85.83 0.88 142 123.2 0.86 0.49 103.p0 281.| 48.62* 218.70 1.10 13.53** 11.55 0.34 0.38**
2 PBW 396 84.5 1.21 -0.89 124.5 0.93 6.961* 94.50 0.71 25.08** 206.70 0.16 0.69 10.70 0.51 0.05
3 PBW 343 86.83 1.51* -1.58 123.8 1.0 0.68 94.500.73 -0.04 219.30 1.47 5.75* 9.70 0.7Y 0.47**
4 PBW 175 77.16 0.35 37.63** 120.7 1.03 2.68 105.p 0.96 13.73* 244.70 0.91 4.89* 8.97 1.7 0.70**
5 PBW 527 84.5 1.19 5.74* 123.2 0.92 0.40 110.20.950 | 39.19** 206.70 0.74 2.23 10.25 1.9 0.34**
6 UP 262 78.0 0.49 -0.95 119.7 0.96 0.27 108460 20 1.| 52.01** 183.00 2.01* 0.01 10.74 2.47 0.06
7 PBW 233 85.66 1.09 7.01* 123.2 0.93 0.34 9240 .101 | 43.49* 205.20 1.32 23.46** 7.35 0.71 0.14*
8 PBW 502 90.16 1.38 0.15 123.3D 1.01 0.67 9940 730.] -0.31 222.20 1.39 40.54* 10.41 1.5% 0.19*
9 UP 2572 83.83 1.10 0.09 122.5D 0.94 -1.0 100{40.96 27.63** 214.00 1.62 17.35** 11.65 0.69 0.04
10 UP 2382 76.5 0.67 -1.32 122.0D 0.9 -0.34 92.400.74* -2.23 231.00 0.95 25.18** 10.38 2.21 0.29**
11 UP 2425 73.33 0.55 -0.88 118.70 0.9 0.48 95.400.86 25.55* 215.50 0.83 1.91 11.23 0.6! 0.57**
12 UP 2565 735 0.58* -1.60 118.7 0.92* -1.13 101 0.79 29.60* 190.00 0.46 4.05* 8.98 1.68 0.07
13 WH896 85.17 1.32* -1.62 122.2 1.26 3.531 91.40 1.16 43.07* 255.00 0.86 1.16 7.41 0.1 0.12
14 VL 738 86 1.35 -0.41 124.2Q 0.97 -0.82 103.Y0 980.| 0.79 243.80 0.51 67.46** 11.90 1.04 -0.041
15 UP 2113 85.5 1.03 9.24* 123.2 1.11 -0.93 109/6Q.47 127.87* 222.30 0.83 13.26** 10.36 0.51 0.03
16 C306 83 1.24 6.56* 123.0Q 112 -0.12 127.10 1.8515.03** 245.50 1.07 5.58* 9.05 0.24 0.03
17 UP 2338 81.67 0.58 21.82*4 123.5 1.07 -1.00 990.| 0.81 -2.00 200.80 1.03 27.31" 10.56 0.4p 0.06
18 PBW 299 90.33 1.24 -0.55 123.8D 0.92 -0.9 97.200.73 -1.75 249.70 1.00 6.72* 9.42 0.86 1.66**
19 UP 2554 89 1.07 0.59 124.50 0.9] -1.0§ 9790 00.8 -1.70 214.80 0.73 6.73* 10.72 0.84 0.28**
20 UP 1109 83.67 1.17 -1.16 122.00 1.2 -0.91 109/51.18 3.99 220.50 1.00 0.08 10.4¢ 0.58 0.16*
Mean | 83.21 1 122.50] 1 101.3p 1 220.%0 1 10.99 1
SE(+/-) | 1.67 0.21 0.90 0.1 3.70 0.2 26.40 0.7 0.40 0.54
*, ** ggnificant at 5% and 1% level of significance, respectively.
Characters Grains per spike Biological yield/ plan Grain yield / plant Harvest index
S.Nc | Variety Mean | Ri Sdi Mean | Ri Sdi Mean | Ri Sdi Mean | Ri Sdi
1 VL 804 56.0C | 2.9t | 5.4¢ 33.5( | 0.9¢ | 22.31* | 13.7¢ | 1.27 10.67* | 40.6¢ | 1.2C 5.4¢
2 PBW 396| 53.000 4.521 5.09 3217 1.40 22253** 173]10.96 16.80**| 41.75 -1.24 5.09
3 PBW 343| 42.17] 1.93 104.22% 2783 0.22 -041 26[12.15* | -0.49 56.62 3.03 104.22%¢
4 PBW 175| 34.17| 0.15 66.79** 25.67 0.97 3.19 10{40.50 7.89** 40.75| -1.63 66.79**
5 PBW 527| 40.17] 0.61 -0.85 28.17 208 6.41* 11{29650| 12.03** | 40.09| -1.25 -0.85
6 UP 26: 41.0C | 2.2¢ 10.11° 24.17 | 0.9€ | 15.05** | 9.3¢ 0.5¢ | -0.3C 39.1¢ | -0.8¢ | 10.11*
7 PBW 233| 43.67] 1.61 4.79 27.00 0.12 -0.05 11.7836 0] 0.04 43.64) 0.50 4.79
8 PBW 502| 43.83 0.33 146.98 26.83 0.89 105.04** 732. 0.23 -0.01 50.13 3.12 146.981*
9 UP 2572 | 46.17 1.82 19.62 2483 206 53.131* 10.38.35 1.95* 42.78] 2.55 19.62**
10 UP 2382 | 4533 0.19 -0.70 27.83 066 -0.80 10.7868 -0.51 38.75 0.52 -0.70
11 UP 2425 | 36.83 0.31 3.54 26.33 0.p4 65.981* 11.70.74 9.89* | 45.18| 1.94 3.54
12 UP 256! 4483 | -0.71 | 17.19* 32.61 | 0.7¢ | -0.4¢ 12.4C | 1.01 -0.0C 37.7¢ | 0.52 17.19**
13 WHB896 | 41.33] -0.02 56.32**| 2450 1.18 -0.69 ¥5/50.99 2.09* 63.75 0.59 56.32**
14 VL 738 50.50| -0.33] -0.12 3233 0.84 -0.83 1418.63 0.06 43.67 2.27 -0.12
15 UP 2113 | 4550 0.76 100.174* 22.83 251 25547 8@ | 1.11 -0.05 4479 1.29 100.177*
16 C 306 39.83 2.08 216.12*% 30.67 0.85 10.87% 82|91.62 5.69** | 42.52| 0.21 216.12*F
17 UP 2338 | 49.17 -0.17 26.34* 19.32 0.03 -1.16 37.6 0.98 0.18 3941 243 26.34**
18 PBW 299| 55.00 1.11 15.19* 2467 041 0.08 10146.83 5.92** 42.17| 1.95 15.19*
19 UP 2554 | 4483 -054 112871 23.00 0.94 11.901*11.80| 1.50 29.34**| 50.24 3.06 112.871
20 UP 1109 | 40.00 1.09 -1.84 25.67 161 -0.09 10.6%83 2.04* 4158 -0.164 -1.84
Mean | 44.67| 1 27.0¢ 1 11.86 1 44.67 1
SE (+/-) | 6.02 2.27 3.79 1.31 1.68 0.89 6.03 2.27
* ** ggnificant at 5% and 1% level of significance, respectively.
240

Scholars Research Library



Ranjana et al Annals of Biological Research, 2013, 4 (1):238-241

Characters Test weight Grain yield per plot
S.No | Variety Mean Ri Zdi Mean Ri g
1 VL 804 1.60 1.26* | 46.95** 1.60 1.26* -0.01
2 PBW 39¢ 1.3¢ 0.21 5.21 1.3¢ 0.21 0.01
3 PBW 343 1.41 1.24 -2.18 141 1.24 0.02
4 PBW 175 1.31 0.14 -1.81 1.31 0.14 0.03*
5 PBW 527 1.47 0.63 129.21** 1.47 0.63 0.01
6 UP 262 1.36 1.19 -2.78 1.36 1.19 0.24**
7 PBW 233 1.21 0.75 4.67 1.21 0.75 0.02
8 PBW 50: 1.4¢ 0.9¢ -1.87 1.4¢ 0.9¢ 0.01
9 UP 2572 1.52 1.82* 15.88* 1.52 1.82* -0.01
10 UP 2382 1.52 1.21 -0.41 1.52 1.21 0.08**
11 UP 2425 1.52 0.95 9.19* 1.52 0.95 0.00
12 UP 2565 1.49 1.03 3.28 1.49 1.03 -0.01
13 WH896 1.07 1.19 -0.58 1.07 1.19 0.06**
14 VL 738 1.28 2.09 2.85 1.28 2.09 0.11*
15 UP 2113 1.26 1.59 0.69 1.26 1.59 0.30**
16 C306 1.06 1.32 -2.89 1.06 1.32 -0.00
17 UP 2338 1.23 0.69 12.34* 1.23 0.69 0.09**
18 PBW 299 1.16 0.52 -0.62 1.16 0.52 0.07**
19 UP 2554 1.33 0.20 52.73* 1.33 0.20 0.01
20 UP 1109 1.24 0.96 13.29* 1.24 0.96 0.05**
Mean | 1.34 1 1
SE(+/-)| 0.18 0.54 0.18 0.54

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

Parameters in respects to yield attributing treéteealed that the variety UP 2565 was stable faingyield per
plant, grain yield per plot and biological yieldrggant. While variety PBW 396 had average stapftir productive
tillers m?, spike length and UP 2382 has similar responsgrtin yield per plant, test weight and days tourist.

Thus the present study brought the fact that PBW/ B% 2565 and UP 2382 were most stable genotypesdid
and its attributing traits and November 28, timebwn was the most optimum time of planting of wheaip,
because the November 28 was most suitable for mawigrain yield per plot, grains per spike, biol@jigield per
plant, spike length, test weight and plant heidbimilar findings were reported by earlier reseawbrkers
Chaudhryet al. (1995) and Igbadt al. (2001).
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