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Genotype x Environment Interactions in Okra (Abelmoschus
esculentus (L.) Moench)

T. SWAMY RAO!

Genotype x anvironmenszal interactions play a very impotlant role

in crop improve-

ment programme and much expected genetic advance could be predicted after oliminat-

ing all such influances.
. undur selection.

This gives meaningful and real estimates of genetic advance
This is Iustrated with refersnce to the data on vield in okra con-

dusted over two soasons at Collegn of Agriculture, Dharwar. The practical implications
. Of thess interactions and genatic paramoters have been brought out for considerations

and genetic paramsters have basn brought out for

It Is sugaested from the study
increasing the years of testing.

~ Genotype X environment interactions
may a very important role in crop
improvement programmes. The nature
and magnitude of such interactions will
aid the plant breeder in his breeding pro-
gtammes.  With the zhove object in
mind, a study was conducted in okra and
results are presented in this paper.
MATERIAL AND METHODS
Six parents and 15 hybrids of 6 x 6
dialle! crosses in c#ra were grown at the
College of Agriculture, Dharwar during
kharif 1972-74 and 1974-1975 using
randomised block design with a spacing
of 45 x 30 cm. The data on yield as
‘neasured by number of pods per plant
weres collected on five randomly selected
plants. The analysis was carried out as
suggested by Kempthorne (1957, 1968).

RESULTS AND DISCUSSION

The vield data for two years are
given in Tablel. The performance of
-€ix parents was consistent for both the
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consideration of the plant breedars,

f0 increase the number of locations testing rather than

vears as At 107 and Red wonder were
best and poor performers respectively.
But the hybrids have performed differ-
ently, The cross 3 x 4 showed the

.highest yield during the first year. Dur-

ing the second year 4 x 5 hybrid showed
the best performance. The cross 3 x &
performed pootly during the second year
whereas 2x 3and 1x 2 crosses wera
consistent in their performances. An
examination of the relevant meteoroloai-
cal data indicated that 1973-74 season
i normal and conducive environment
while the poor environment prevailed in
1974-75 as there was considerable stress
and strain. Parents were stable in their
vielding ability irrespective of environ-
ments while it was not so in case of
hybrids,  The analysis of wvariance
revealed significant and nonsignificant
differences during the first and second
years respectively (Table 1). The pooied
analysis of variance (Teble 1) revesled
highly significant variance for genotypes,
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TAELE |, Muoan performance. individual and

puoled anolysis of variance of porents

and hybrids Tor two seasonsfor yield

as measurad by nomber of pods poer

plant.
Troatment 1973 1974
Soven dhari 25.80 2,40
Red wandar 11.50 4,80
Pusa sawani 18,90 9.40
Dwarl green 19.30 6.90
White velvet 24.60 10,80
AE 107 35.00 12.40
Txz 8.40 8.80
1x3 23.10 12.70
Txd 23.50 12.B0
1x6b 19.60 10.20
1% 6 23.70 12,20
2x3 8.60 5.80
2x4 15.10 7.70
2xb 1, 30 8.30
2x 6 16,20 10,10
x4 24,60 8.80
Ins 20,80 8.70
Ixb 23.90 12.80
4x5 19.60 13.60
G %6 21.70 13.40
5x6 23.70 12.60
WM. 5.5, for ganotypes  127.86%% 16.86
-do- error 16.85 13.04
M.5.5. for genotypes 33.,10%"
-do=- yoars 1011.36%*
-do- G x ¥ inter-
action 13.40%
-tio- Fooled error 0.37

*# Significant at 14,
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year and interaction components.-.. The
contribution of vyears, genotypes and
interaction component was greater in the,
order mentioned. There is greater maani-
tude of interaction between genotypes
and years as its variance was aiso
greater. This is very clearly reflecied
on the inconsistency of “hybrids over
seasons (Table |).

The evidence insupport of the above
facts is further substantiated by an
examination of the data on genetic para-
meters (Table 1l). It is clear that different
genetic parameters are very much
lowered in the second season &s com-
pared to the first. The influence of
environmental interactions on the gene-
types is further clear from coefiicienis
of variations. The differences between
phenotypic and genetic coefficients of
variations which is 2 measure of role f
the environment on the character is very
less in the first season while there was
wide differences between them in the
second season indicating the major rote
of environment. This is true in respect
of heritability values, genetic advance
and expected genetic advance also. It
is evident that the estimates of genetic
parameters are much lowered from the
pooled data due to elimination of various
interaction components, These values
are precise, accurate and reliable as it
takes into account only availabie heri-
table variation of the total variance.
Hence, it would be worth while for plent
breeders to estimate the genetic variance
precisely after removing such environ-
mental influences. This supports the
views of Comstock et 2/ (1952), Johnson
er a/ (1955), Hanson ef a/ (1956) .and
Nei (1960).
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TABLE I

GENOTYPE x ENVIRONMENTS INTERACTIONS IN BHEND|

Genetic paramoters in different ponerations and seasons.

Pdramaters 1973-74

1274-75 Foaled data Fe
-"*h'enuwpi::'cnei‘fiti'em of
variation 31.83 25,12 15.60 13.50
Genotypie coefficient of
wariation 30,74 15.66 12.60 14.70
Heritability per cent (broad
| sense) 93.23 40,25 37.30 28,80
Genotie advance 12.27 2.1 2.25 0.31
Expected genetic advance
in per cent 61.15 20,78 14.20 9.0%

The breeding material were advan-
ced to next generation and the genetic
parameters were also estimated for com-
parison and also with a view 1o check
the predicted mean of the character. The
~data showad close agreement of ex-
pected and observed mean values of the
character in F, generation. Thus, the
prediction .of mean was accurate and
possible due to reliable estimates of
heritability and genetic advance. Such
predictions will b2 more useful to bree-
ders in practical plant breeding work,

The components of variance are as
follow :

Variance
Genotype 3.28**
G % E interaction 10.81°
Significant at 0.01%,

The variance due 10 genotypes and inter-
zttion between genolypes and environ-
ment are highly significant thereby sug-
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gesting the presence of considerable
degree of first order interactions. Thc
has to be KkKept in view in formulaing
the future breeding programmes. This
falls in line with the earlier reporiz of
Miller e: a/. (1962} and Rasmusson zad

Larmbert (1261).

It is therefore suggested 0 Incres:ie
the locations rather than increasing the
vears so that considerzhle zime
reduced in the final release of a cron
variety.. Because iittle would te gazinsz
py testing the material in the same loee-

tion more than two years &s zlso sup-
gested by Kalisikes and Larier {1583,
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