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'GEN_{)TYFE x. ENVIRONMENT INTERACTION FOR SEED YIELD
. IN SINGLE STEMMED VARIETIES OF CLUSTERBEAN

A, HENRY! and H. S. DAULAY?

- Genotype-environment interaction for yield in clusterbean {Cyamopsis tetragonoloba
(L) Taub) was studied by growing 10 wunbranched genotypes for 3 years during

monsoon seasons of 1979-1981.

There was a significant variation in respect of geno-

lype x environmental interactions for seed yield, A large portion of these interactions
was accountad for by the linear regression on the environmetal means : although the
non-linear component was also significant. The genotype FS 277 was found to be
comparatively stable with high mean vyield and dverage response to the changes in
invironmental condtions. Thes genotype HFG-134 had the highest mean yield, and was
found especially soitable for unfavourahle growing seasons, Thus, the exploitation of
these varietios in @ breeding programme will help in improving the productivity of

the crop.

A study of genotype-environment
interactions can lead to successful
evaluation of stable genotypes which
would be used in future breeding pro-
grammes. MMethods have been deve-
loped to ‘estimate the magnitude of
both linear and non-linear components
of genotype-environment interactions
(Finlay and Wikinson, 1968, Eberhart
and Russell 1966, Perkins and Jinks,
1968). However, information on these
aspects is very limited in case of clus-
tzrbean (Cyamopsis tetragonoloba (L.)
Taub). Therefore this investigation was
taken up to identify more stable and
superior genotypes of clustarbean,

MATERIALS AND METHODS

Under rainfed conditions, perform-
ance of 10 single stemmed varieties
collected from major clusterbean grow-
ing areas of India was studied in a
randomized block design with 3 repli-
cations for 3 years (1970-1981) in
monsoon seasons. The plot size was

10 m' and row to row distance was
kept at 30 em in all the seasons.
Seed rate used was 20 kgjha. The
crop received a basal dose of 20 kg N
and 40 kg Pfha in all the seasons. The
stability parameters of different varie-
ties were computed on the basis of
mean performance (g/ha) over years,
using statistical model suggested by
Eberhart and Russell (1966).

RESULTS AND DISCUSSION

Analysis of variance for grain yield
revealed that the mean squares due
to genotypes. environment {linear) and
genotype-environment were highly sig-
nificant when tested against experi-
mental pooled error (Table 2). The
linear component of genotype-enviran-
ment interaction was significant for
grain vield. Therefore, prediction of
grain yield for most of the genotypes
appeared to be possible. It further
revealed that the genotypes reacted
considerably with the environmental
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Tablo 1. Mean yleld (qfha) and two parometers of stability of ten genotypes of clusterbedn, -

Genotypes 1970+ 1980 1981 Mean R,

(681,5mm) (239.0mm) (238,0mm) b su?

PLG 118 6.4 3.5 7.5 580  0.82 . 6,213%t
HFG 314 6.1 6.4 7.5 6,67 053 ' -1.886
FS$ 277 4,6 4.6 7.3 6.50 1,19 0,749
PLG 174 4.1 5.2 8.5 593  1.82  .0.188
NC 4[P2.1 3.9 6.9 36 480  .0.48 | 57414t
PLG 85 3.8 4.5 7.1 513 1,38, .0.165
PLG 80 2.6 6.3 7.4 543 149 - 0.070
NCK- Sal 3.4 44 5.7 450 0.9 10,112
HFG 399 3.3 4.8 80 537 181  -0.164
AG 111 3.0 3.3 3.9 3.40 048  -0,499

Mean 4.2 4.9 6.7 5,25

SEms 0,40 0.44 0.45

CO59 1.7 1.30 1.45

CV oy 16.26 15.44 12,76

] F - G.D1

Note : Figures in parontheses indicate amount of rainfall roceived during crepping seasons,

#= A drought year, since bulk of rainfall (438 mm) was received in 20th meteorological weey
and monsoon receded early in the season, .8, 33rd meteorclogical wesk,

Table 2. Analysis of variance for genotype x environment for grain vield of clusterbean

¢

Source dF B Mean sjuare
Genolype 9 2,362¢%
Ens. + (Genotype X Env.) 20 2.877%%
Env. (linear) 1 31,505% 4 4
Genotype X Env. (linear) 9 1.692%%
pooled devistion i0 1.282%
Pooled error ] 0.138

#P=0.01 against poolad error,
+ 4+ FPw=0.1 against p]nohad deviation,

condition that existed in different significant. The significance of the
Veiis 6b testing: A ool . ¢ later appeared to be due to the pre-
' _EL major portion o sence of genatic variability among the
these interactions was accounted for  ‘[ooriat tested (Perkins and Jinks,

by the presence of linear component 1968, Parada and Hayes, 1971; Paroda
although non-liner component was also et al, 1973).
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Mean grain vield and the 2 stabi-
|It'].l" parameters viz,, regression coeffi-
sient and deviation from regression
(s *a:), for the 10 genotypes studied
Tom 1979 to 1981 are given in Table 1.
n general, genotypes performed well
n the monsaon season of 1981 owing
0 good distribution of rainfall while
he yield levels were Jow in 1979 and
980 both being drought years, Variety
‘8 277 had average responses to
hanges in environmental condition,
IS it has regression value appreaching
unity and also less deviation from:re-
gression. However, thls variety was
not the highest vielder but had higher
mean vield (5.50 g/ha) as against the
population mean yield (5.25 ql/ha). The
variety HFG 314 had the heighest mean
yield (6.67 g/ha). and found to per-
form better in adverse environmental
condition as reflected by low regres-
sion value and less deviation from reg-
ression and hence stable vielder under
" such situations. The varieties PLG
174 and PLG 80 were found to perform
better especially under favourable gro-
‘'wing season as reflected by regression
value (b = 1) and less deviation from
regression. - These varieties had higher
mean yield in the range of 5.4 - 5.9
a/ha against the pupulation mean yield,
The varieties like PLG 119 had high
mean yield, NC 4/P2-1 with low mean
vield, had large deviation foim regres-
sion and hence were the unstable
varieties. The variety AG 111 gave
the lowest mean yield among all the
varieties tested and in conformity with
the results obtained by Paroda er al.
(1980).

The present studies revealed that
genotype FS 277 was found to be
stable - with high mean vield 3hd

G x E INTERACTION FOR SEED YIELD

average responses to the changes in
environmental conditions. The genotype
HFG 314 had the highest mean seed
vield among material tested, and was
found especially suited for unfavourable
growing season. Thus, the exploita-
tion of these varieties will help in

“improving the productivity of the crop.

Genotypes like HFG 399 PLG 174 and
PLG 80 performed well especially under
favourable seasons,

The authors are .grateful to the
Director, Shri S. P. Malhotra, Central
Arid Zone Research Institute, Jodh-
ur, for providing necessary facilities.
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