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ABSTRACT
Field experiment was conducted during rabi seasons in 1996 and 1997, summer 1997 and
kharif 1997 i1 the state of AP, in India. 5 diverse genotypes of soybean (Glycine max L. Merr) were

evaliated for yield stability. The performance of genotypes was greately influenced by the varying
environments. Ebethart and Russel’s stability model indicated that soyhean genotype MACS-201 was
the mast dependable with b not significantly different from unity, $ di not significantly different from
zero and yielding  maore than the general mean. Two gendtypes MACS-58 and PK-472 were also stahle
and ranked next to MACS-201, The genotype MACS-13 was also stable but ranked next 1o thise three
genatypes. The genotype MACS-330 was low yielder and was not responsive to climale variatians,
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Of the nine prominent annual oil-
seed crops, soybean (Glyeine max L. Merr)
has the distinction to serve both as an oilseed
cropand as a pulse rich in protein. It contains
20 per cent oil and 42 per cent protein, while
itis also richly endowed with health improv-
ing ingredients like vitamins, minerals and
essential amino-acids. Crop vield fluctuates
miuch from season to season, Since, informa-
tion is not available on stability performance
soybean varieties under varying weather con-
ditions, an experiment was conducted to study
vield stability and genotype environment in-
leractions.

MATERIALS AND METHODS

The experimental site was catego-
rised as Alfisol. It had 7.25 pH, and 0.13
dSm-! electrical conductivity, The nutrieat
status was low in available nitrogen (150 kg
ha"1)and medium in phosphorus (40 kg P705

ha"!) and potassium (210 kg K50 ha*1). The
treatments involved testing of five sovbean
genotypes al different times of sowing com-
mencing from 15 October at 20 days interval
upto 14 Decernber in the rabi seasons during
1996 and 1997, These genotypes were also
tested for their performance to 4 different sow-
ing dates on 5 and 25 January, 14 February
and 6 March in summer 1997. In the kharif
season, sowing date comparisons were made
for genotypic respunses to 5 and 25 June, 15
July and 4 August 1997, The 20 treatment
combinations laid out in randomised block
design with three replications following rec-
ommended agronomic practices. Stability
analysis was carried out following Eberhart
and Russell (1966). The parameters of stabil-
ity, viz., regression (bi) and deviation from
regression (.5°d). were used to identify the ideal
Eenotype for the place located at 18950 N lati-
tude, 77958 E longitude at an altitude of 542 6
m and average annual rainfall of 780 mm.
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RESULTS AND DISCUSSION
Pooled analysis of variance of genatypes

Thz pooled analysis of variance in-
dicated significant genotypic diversification
among the five vaneties for their potential
yiclding ability (Table 1). The genotype
MACS-201 was the most productive with a
mean yield of 2237 kg ha-!, The genolype
MACS- 330 was the least vielder {1368 kg
ha"1), The mean difference in yield of these
genotypes was measurably as high as 39 per
cent. The mean sum of squares due 1o envi-
ronmental affects indicated that the magnitude
of seasonal influence was about 1.94 times
miore strong than the genotypic variation,

Interaction of genotypes and environment

The significant interaction ‘herchy
confirmed that the phenotvpic expression of
soybean yield was reasonably infiuenced by
the combined influence of both the varying
seasons and the genotyvpic potential. The ge-
notypic differences in yield of soybean and
their further modification by the environment
through its interaction have also been amply
demonstrated by Raut ef af, (1990), Taware &f
al, (19913, Raul et al. (1992) and Taware et
al_ (1954). These illustrations have all dem-
onstrated that the genotypes, therefore, be-
haved differently under different environments
and that different genotypes responded differ-
ently to a specific environment,

Joint regression analysis of variance

The joint regression analysis of vari-
ance was highly significant. This indicates that
the differences among regression coefficients
for various genctypes on environmental varia-
tion were clear. Its partitioning into environ-
menl (lingar ) and genotype x enviromment {lin-
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car) also showed highly significant differences.
But, the mean sum of squares due to environ-
ment (linear) was much higher in magnitude
indicating that a major part of variation was
due to linear regression. Therefore, it is clear
that both predictable (linear) and unpredict-
able (non-linear) components contributed sig-
nificantly to differences in stabilily among
genotypes, while the former was predominant,
The mean sum of square duoe to residual effect
{pooled deviation) was not significant. This
indicates the predominance of predictable
component coniributing 1o the differences in
stability of the genotypes.

Stability parameters

Three parameters viz.. mean perfor-
mance of a genotype in different environments,
its linear regression on environmental mean
{b;) and standard deviation (Sdi%) are used to
measure the phenotypic stability of differem
genotypes (Table 2). Finlay and Wilkinson
(1963) proposed linear regression slope as a
measure of stability, But, Eberhart and Russel]
(1966) emphasised the importance of both re-
gression and deviation in judging the persis-
tence of varietal performance under differemt
environmental conditions, They enumerated
that the variety with high mean vield, unit re-
gression coefficient (b; = 1) and as small as
possible deviation from regression (Sdi%) will
be stable. Bur, Samuel f @l (1970) and Paroda
and Hayes (1971) reported that the linear re-
gression measures simply the response of a
particular genotype and the deviation from
regression is the most suitable measure of
stability. The lower the deviation, more stable
is the variety, The stability parameters in the
present investigation indicated that the geno-
type MACS-201 produced more yield than the
general mean production over seasons witi
high bi of 1.11 indicating its respensivenrss
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Table 1 : Pooled analysis of variance of seed yield of sovbean genotypes

Source dr Sum of squares Mean sum of squares
Varialions 4 202567328965 5064 [8**
Env+{Var. * Env) 15 3004310.21773 200287++
Environmenis 3 2943106.09818 GR103 5%+
Var. * Env. 12 6120411956 5100%*
Environments (linear) 1 204310609818 2943106
Var. * Env. (lingar) 4 G603 18.69786 [5079%*
Fooled deviation 1 BE5.42169 B8
Pooled error 40 42994 44444 1074
Total 19 5029983,17595 264733
Environmental index | Rabi 1996 | Rabi 1997 Summer 1997 Kharif 1997
283 298 -4 5 o4

Table 2 : Stability parameters for different genotypes of soybean

Genotypes  Stability parameters

X bi Sdi?
MACS-201 2337 1.11 -1044
MACS-38 2166 1.07 -1046
PK-472 2146 1.06 -1043
MACS-13 54 1.04 -1k
MACS-330 1368 0.71 =729
General mean 1994.2

to better environment. Bu, this response was
not measurably high since the regression co-
efficient was not significantly different from
unity. The standard deviation was also not sig-
nificantly different from zero. Therefore, this
genotype could be ranked foremost for its bet-
ter performance under varying seasonal con-
ditions. Two genotypes MACS-58 and PK472
were tied up in their vield potential with mar-
gimal differences producing 2166 and 2146 kg
ha-l respectively. They also yield more than
the mean production of all genotypes over the
different seasons (Table 2). Their regression

coefficients were also nearer 1o unity and their
standard deviations were notl significantly dif-
ferent from 7ero. Hence, the performance of
these genotypes can also be regarded as stable
over different environments, But, they can be
ranked second and third after MACS-201 ow-
ing to the relatively low yielding abilitv. The
genotype MACS-13 with similar characteris-
tics ranked fourth in terms of it vielding abil-
ity. tf ranked fourth in terms of its vielding
abiliy The genotype MACS-330 was the least
productive. lis regression coefficient was less
ihan unity (0.71) was not signifi-antly differ-
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ent from unity. The standard deviation was also
not significant. But, its least vield polential
(1368 kg ha-1) enforce it to be the least adap-
tive. Yet, considering its stable performance
across different environments and its endowed
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