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ABSTRACT

Stability analysis of 54 advanced generation lines along with six checks of wheat was made
for six characters including three quality traits. The G x E interaction, environment (linear)
and environment (nonlinear) components were highly significant for all the traits, Twenty
nine genotypes showed stable response for tryptophan content and 12 for seed hardness.
Many genotypes also showed stability for protein content. Grain yield was positively
correlated with 1000-grain weightand harvest index but negatively associated with protein,
tryptophan content, and seed hardness. Protein content showed positive association with
tryptophan content and seed hardness. .
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A stable variety is needed for commercial cultivation over a wide range of agroclimatic
conditions. Preliminary evaluation can be made to identify stable genotypes in a short
period. Therefore, the data on grain yield and related biochemical traits obtained from 54
advanced generation lines in wheat were subjected to stability analysis.

MATERIALS AND METHODS

The experiment with 54 advanced generation selections in wheat with six checks was
carried out at Kanpur, Saraimira (Farrukhabad) and Mainpuri in Uttar Pradesh. The
experiment was laid out with three replications in randomized complete block design. The
plot size was 5 x 1.08 m, comprising six rows, each 5 m long. The recommended agronomic
practices were followed during the crop period. The data were recorded on grain yield per
plant, 1000-grain weight, seed hardness, and protein (Biuret method) and tryptophan
contents (calorimetric method). The data were analysed for stability parameters based on
the two stability models of Eberhart and Russell [1] and Perkins and Jinks [2].
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RESULTS AND DISCUSSION

Six checks and 54 advanced generation selections were used for computing stability
parameters based on two models. Both the models used in the analysis are associated with
each other, so that mean and squared deviation from regression (S %ﬁ) are similar and the
regression coefficient of the Perkins-Jinks model is equivalent to bE-1. bE is the re-
gression coefficient of the Eberhart-Russell model. Consequently, the ranking pattern of the
genotypes under the Perkins-Jinks model will be similar to the pattern obtained with the
Eberhart-Russell model.

The experimental results showed that the genotype x environment interaction was
significant for all the characters, which revealed that the average performance of the
genotypes withregard to grain yield and other attributes varied significantly. Similar results
were reported by Nanda et al. [3].

The environment (linear) interaction component was also significant for all the traits
(Table 1). However, high magnitude of environment (linear) to genotype-environment

Table 1. ANOVA (M.S.S.) for stability for grain yield and quality traits in wheat

Source df. Yield Harvest  1000-grain  Protein  Tryptophan Seed
per plant index weight content content hardness

Eberhart and Russell model [1]

Genotypas (G) 59 169" 627" 7.15 087" 1.68 159"
Environments (E) 2 42.65" 234417 15.57 13.07" 021" 15.60"
GxE 118 223" 417" 620" 0.95" 197" 1.20'
E+(GxE) 120 290 8.01 6.36 16.16 230 140
E (linear) 1 85.26" 468.71" 31.00" 260" 043" 3116
(G xE) linear 59 2.75 6.94 6.42 1.30 1.97 0.82
Pooled deviation 60 167" 138" 590" 0.60" 1.94" 156"
Pooled error 345 0.11 0.12 0.10 131 491.24 0.63
Perkins and Jinks model [2]

Genotypes (G) 59 169" 627 715 087" 168 159"
E/]Joint 2 42.63 23435 15.50 13.017 021" 15.58"
GxE 118 223" 417" 620" 0.95" 191" 120"
Heterogeniety .

between regression 59 2.75 894 642 130 197 082
Remainder 59 170" 141" 6.00" 061" 195" 1.59"
rph with grain yield — - 0350" 0.167 -0122 -0.159 -0.035
rg with grain yield — — 0352" 0.172 -0.141 -0.169 -0.036

" "Signiﬁmnt at 5% and 1% levels, respectively.



358 N. Kishor et al. [Vol. 52, No. 4

Table 2. Estimates of stability parameters based on

Genotype Grain yield /plant (g) Harvest index (%) 1000-grain weight (g)

X b b s X  bF b sy X b b s
B346 93 -016 -146 064 396 103 003 361 324 -260 -363 736
B 386-863 96 -038 -138 005 384 074 -027 104 338 542 343 698
Z86 95 -034 -134 -003 413 054 -046 088 348 053 -046 1.29
B1153 92 -094 -194 301 404 072 -028 048 322 088 -012 6.67
B 650 96 014 -085 074 387 083 -017 104 326 247 148 167
IBWSN 025 98 -025 -1.25 -0.02 402 -019 -119 196 325 089 -0.11 2019”7
B746 94 049 -051 025 377 194" 094 494 35.1 141 042 023
B 442-503-4 92 -0.08 -1.08 336 373 046 -054 080 356 145 045 357
B861-3 96 138 039 -00 355 115 015 074 355 -099 -199 788
Z43 94 152 055 021 373 074 -026 -0.01 327 069 -031 3.85
DSN 94-1 96 121 022 004 392 196" 096 -0.05 368 093 -0.06 0.02
K 8020 93 061 -039 237 403 067 -034 -0.02 350 251 152 013
S.E. 0.9 1.08 0.8 0.42 17 337

"“Signiﬁcant at 5% an 1% levels, respectively.

(linear) interaction for all the characters was observed, which might be responsible for high
adaptation in relation to quality and yield contributing traits in wheat. The linearity
predominated for grain yield and seed hardness. Similar results were obtained by Kerkhi
etal. [4].

The variances due to pooled deviation (nonlinear) were also significant for all the traits,
reflecting considerable genetic diversity in the material which supported the observations
of Perkins and Jinks [2]. Such nonlinear deviation may be of practical value to constructand
test the utility of multiple regression models to know critically the complex mechanism of
adaptation.

A variety is likely to be stable over different environments if it shows high mean value

(above average performance), unit or less than unit regression coefficient (bi) with lowest

- deviation (nonsignificant) from the linear regression (bi). The genotypes B 346, B 389-863, Z

86, B 1153, B 650, IBWSN 025,B 746, B 442-503-4, B 861-3, Z 43 and DSN 94-1 had

nonsignificant deviation from regression, with the regression coefficient approaching unity

for grain yield. Out of these genotypes, B 1153, B 746 and B 650 gave stable response for
protein, tryptophan content and seed hardness, respectively.
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three environments for five traits in wheat

Protein contents (%) Tryptophan content (%) Seed hardness (kg)

X bE b sy X bE bi s X BB o s?
12.1 1.00 001 -001 1.5 145 045 004 9.9 015 -08 181
11.1 084 -015 -040 14 2.15 115 045 8.6 131 032 040
123 110 0.11 0.05 15 1.66 067 007 101 021 -121 017
114 230 131 0.21 1.6 042 -058 006 87 008 -092 012
11.8 2.61 1.61 047 14 342" 243 0049 9.9 221 122 314
115 224 125 008 1.5 1.94 | 094 0.03 9.0 126 025 -0.17
113 291 191 0.05 14 049 -149 001 9.1 200 1.00 003
11.7 376 277 076 1.6 052 -048 002 83 041 -058 -013
11.6 185 086  0.69 14 2.87 187  0.01 98 -016 -116 0.53
111 1.02 003 011 1.5 1.11 012 001 10.1 043 -056 075
10.7 215 115 212 1.5 066 -034 003 107 074 -025 -0.20
11.8 120 020 0.05 1.5 255 155 003 9.9 055 -044 151

05 1.18 098 164 0.9 173

The genotypes B 346, Z 86, B 650 and B 442-503-4 showed stable response for protein
content in addition to other quality traits (Table 2).

Protein and tryptophan content showed negative correlation with grain yield which is
in agreement with the results reported by Kerkhi et al. [4]. A positive and | significant
correlation was observed between protein content and seed hardness (rp = 0. 28", rg =0.30 )
which suggests that seed hardnessis an indicator of proteinlevel in the grain, and the former
can be easily and quickly detected under laboratory conditions.
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