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GENOTYPE X ENVIRONMENT INTERACTIONS FOR. SEED YIELD
IN CLUSTERBEAN

A HENRY'! and H. S. DAULAY®

Genotype x environment interaction was investigated for grain 'rTer:I in 12 branched
gunuwpas of clusterbean (Cyamopsis tetragonoloba (L) Taub), under rainfed conditions,

during monsoon seasons (1979-1981).

There was a significant variation for geno-
types and genetype X environment interaction for grain yield.

The linear as well non

linear components were significant and between the two, linear companent was higher
in magnitude. The genotype ‘Durgapura Saffed’ was the most stable genotype under

fluctuating environmental conditions

.Genotypes 'HFG 556" and HFG 189" were best

for favourable growing seasons while “DSE1J" and ‘OSE16J" were suitable for unfavou-

rable growing seasons,

Clusterbean Cyamopsis tetragono-
loba (L.) Taub} is a drought resistant
leguminous crop mostly grown under
“dryland conditions, Genotype x en-
vironment inleractions are of great
importance in plant breeding since
genotypes are known to exhibit diff-
erential reaction varying environmen.
tal conditions. Therefore, promising
. breeding lines of: clustertbean need to
be evaluated in multienvironmental
tests so as to identify most stable and
widely adapted genotype. Genotype
environment interactions pose a serious
problem for evolving as table genotype
in case of clusterbean, Information
on these aspects is scanty in case of
clusterbean.

In the present article,
branched genotypes of clusterbean
have been . evaluated for genotype-
environment interactions for
fying stable genotypes for breeding
programme.

some

identi-

MATERIALS AND METHODS

The performance of 12 branched
genotypes of clusterbean, received
from its major growing area of the
cauntry, were evaluated during the
monsoon season of 1979. 81. The

-experiment was laid out in a rando-

mized block design with 3 replica-
tions. The plot size was 10 m-.
Row to row distance was kept at 45
cm during all the seasons. The crop
received @ basal dressing of 20 kg
MN/ha and 40 ko F/ha in all seasons.
The stability parameters of diffarent
genolypes were computed on the
basis of mean performance (qg/ha)
over years, using statistical model
suggested by Eberhart and Russells:
(1966). '

RESULTS AND DISCUSSION

- Mean grain yield (g/ha), regres-
sion coefficient (b) and mean devia-
tion from regression (75*d) for 12

genotypes are given in Table-1.
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Analysis of variance for grain
yield revealed significant differences
among the genotypes and the enviran-
ments. In general, genotypes perfor.
med well in monsoon season of 1981,
whereas the poorest in 1979, as acule
drought conditions were prevailed
throughout its growing period. The
significant genotype X environment
interactions revealed that the geno-
types showed differential reaction in
different years, A major portion of
these interactions was accounted for
by the presence of linear component
although the non-linear component
(deviation) was also significant (Table
2). Similar results were reported by
Saini et. al. (1977). Paroda et al.
(1980) and Paroda and Rao (1881).
The significance of the latter appeared
to be due to the presence of genetic
variability among the material tested
(Perking and Jinks, 1968; Paroda and
Hayes, 1971) An ideally adaptable
variety would bethe one having high
mean value, unit regression coeffi-
cient (b=1.0) and deviation from re-
gression as small as possihle (5d=0)

(Eberhart and Russell, 1966).

The perusal of data In Table 1
stevealed that genotype Durgapur:
Saffed’ and 'Suvidha' were the most
stzble with responses 10 changes in
the environmental condition nearing
unity and less deviation from regres-
sion. Out of these ‘Durgapura Safled®
had high mean yield over all environ-

ment (5.35 g/ha) as against popula-
tion mean yield (5.17 a'ha). However
this was not the highest yielder. The
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stable yield of this gennwpa ‘Wwas‘also
reported by Paroda et al.. - (1980)-and
Paroda end Rao (1981).

The genotype *HFG 556 and
‘HFG 189" had high mean-yield' (6:10,
6.68 g/ha respectively)-and . were more
responsive to favourable growing en-
viranments as reflected by h igh’ b’
values (bs>1). These. genntypes were
also stable as these had less - deviation
value. Genotypes-DSE2J" and.'DSE16J’
with mean vield r 535-5.53 q/ha )
were specially suited for unfavourable
season as reflected by low-7b’ ‘values
(b<1) and low deviation 'value. The
genotype ‘HFG .53" ‘had high vield
(5.2 gfha ) but also had high devia-
tion value and hence was. unstabls,
The rest of the genotypes tried had
low mean seed vyield as against . the
population mean vield and. the refore.
were not suitable.

- The studies of this kind help a
breeder in selecting the "“most stable
genotypes-along with the desired res-
ponse which would l2rgely depend on
the euvironmental condition with
which they are confronted. In the pre-
sent material, genotype like ‘Durgapura
Saffed’ was the most stable genotype
under flucturting envirénmental con-
ditions. Genotypes like 'HFG 558
and ‘HFG 189’ appe-red to be best
for favourable growing season while
‘DSE2J’ and *DSE16J' were - suitable
for unfavoursble growing - seasons.
The exploitztion of these génotypes.
in a breeding programme will help in
improving  the productivity.  and .
stability of the crop.
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Mean yield (qlhi) and parameters of stability of 12 genotypes of clustarbean

Table 1.
Genotype 1979@ 1980 1981 Mean b .
' (3815 mm) (239,0 mm) (238.0 mm)
‘HFG 586° | 3.59 6.22 10,24 6.68 218 - 025
HFG 183 . 233 5.78 9,20 6.10 1.91 029
"HFG 53' " 427 2.64 8.72 5.21 1.79 4,50t
‘HFG 400" . 2,53 4.82 479 - 44 0.31 0.29
‘HFG 258" 3.48 4,58 5,52 453 0.64 069
‘DSE1JS 3.42 3,56 7.53 4.64 1.49 0.4%
DSE2J 4.47 524 633 5.55 061 -016
‘DSEE  5.40 5.17 6.02 5.63 025 -009
‘Suvidha' an 522 6.67 5.00 1.10 0.63
‘Durgapura saffed’ 4,29 4,82 6.93 5.35 092 —0.18
HFG 537 a2 512 7.6 5,16 1.26 0.26
'ﬁec 916" 4.92 3.52 3.32 393 —046 040
‘MEAN 3,93 4.72 6.87 5,17 1.00
SEm=. 0,23 042 0.58
cD 5% 0.68 1.24 1.69
cVo, 8,49 18.63 14.59
*%P wm 0.01

Note : Figures ‘ln parentheses indicate amount of rainfall received during cropping seasons.
@ A drought yesr, since bulk of rainfall (438 mm) was received in 29th metaorological
week and monsoon receded early in tho season, i.e. 33id meteorological week.
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Tabel 2: Analysis of variancs fot ganatypa-anvitonmant intsraction for. grain - yieid of clusiaroam

Source dF ME
Genotypa 11 1 _ag'ﬂ;gﬁ. '
Enlv.. + (genotype X env.) 35 2545“ .
Env. {!im;ar} 1 .55;5'32;&; s
Genotype X env, (linear) 11 2?35## _1
Pooled deviation ?2 0 ngn"
Pooled error 72 ﬂ_{ag

3.3941

Pnear: nen linear ratio

5P = 0 01 against pooled error,
4 4P = 001 against pooled doviation,
P = 0.05 against pooled daviation.
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