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Genetic Analysis of G x E Interaction in Derivatives of PonnixIR. 20
Rice in Summer and Monsoon Seasons
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Twenty-nine hybrid derivatives of Ponni x IR.20 rice were studied in advance
generations during summer and monsoon seasons of 1977-78 at Pondicherry
conditions. G x E interactions were significant for panicle length, grain number
per panicle, grain yield per plant and plot. The PCV, GCV, h?B and GA esti-
mates were high for grain yield per plant in both seasons. Other characters
showed differential expressions across the seasons. The correlation, regression
and path analysis indicated the greater influence of grain yield per plant on
grain yield per plot than other characters,

A simple technique of standardised mean graph was attempted to group the
hybrid derivatives for their stability over seasons and the practical utility was

discussed.
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Introduction

Mabhsuri (Ponni) variety of rice is of 130-135
days duration and is being largely grown in
monsoon season in Tamil Nadu and Pondi-
cherry. In a programme to improve Ponni
for its high yielding potentialities this variety
was hybridised with IR.20 and the segregants
were bred through F, to F, and finally 29
lines were advanced. These hybrid derivatives
were tested for their performance in two
seasons viz., summer (1977-78) and mon-
soon (1977-78) under Pondicherry conditions.
The magnitude of variation, their differential
interaction to seasons, interrelation between
grain yield and yield attributes, were assessed.

Material and Methods

Twenty-nine lines of Ponni x IR.20 were
evaluated in summer and monsoon (1977-78)
seasons at Krishi Vigyan Kendra, Pondicherry.
Ponni and IR.20 were included as parental
checks. The field experiment was laid out in
a randomised block design replicated twice
with a spacing of 20 X 10 cm. The plot size was
4 M X 3 M. During monsoon (September
1977-January 1978) and summer (Jan. 78
—May °’78), six characters namely, plant
height (cm), number of productive tillers,
length of panicle (cm), number of grains per
panicle, grain yield per plant (g) and grain
yield per plot (kg) were recorded, Phenotypic



coefficient of variation (PCV), genotypic
coefficient of variation (GCV), heritability
estimate in broad sense (h%g) and genetic
advance as percentage of mean were estimat-
ed and expressed in per cent (Burton 1952,
Johnson et al. 1955). The estimates of simple
correlation coefficients and partial regression
coefficients were worked out and the multiple
linear regression equation was also fitted
(Goulden 1952). The genotypic correlation
coefficients were used for partitioning into
direct and indirect effects through the path
analysis (Dewey & Lu 1959). The standar-
dised mean for individual cultivars was cal-
culated for monsoon and summer seasons
separately using the formula:

Xi—mSd where, Xi==grain yield of indivi-
dual lines; m=mean of all cultures pooled
together; and Sd =standard deviation.

The standardised means of individual cultures
for monsoon and summer seasons were plot-
ted in a standardised regression graph with
monsoon and summer seasons in X and Y
axis respectively. A dotted ideal regression
line was drawn through the origin with unit
slope. This graph measures the relative stabi-
lity of cultures over summer and monsoon
seasons. The genotypes which were located
near the ideal regression line denote the stable
and consistence performance of the material
over seasons and the ones away from the
regression slope indicate the differential reac-
tions to seasons. This graph allows us to
cluster the cultures into four groups, accord-
ing to the quadrants in the graph in which
the cultures were located.

+ + (Ist quadrant) = ideally suited to
both seasons

+— (2nd quadrant) = suited to monsoon

season

—+ (3rd quadrant) = suited to summer
season

—-— (4th quadrant) = low yielders in both
seasons
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Results and discussion

Analysis of variance (table 1): The hybrid
derivatives differed among themselves signifi-
cantly in individual environments as well in
combined analysis for plant height, number
of grains per panicle and grain yield per plot.
For other characters there was lack of statisti-
cal significance between the genotypes in one
or both environments or in combined analysis.
The mean squares due to GXE interaction
were significant for length of panicle, number
of grains per panicle, grain yield per plant and
grain yield per plot indicating that genotypes
reacted differently in summer and monsoon
seasons for these characters. The variance due
to season was also significant for all characters
except for length of panicle and thereby
indicating differential phenotypic expression of
characters in summer and monsoon seasons.

Phenotypic coefficient of variation (PCV),
genotypic coefficient of variation (GCV'), broad
sense heritability (h28), and genetic advance
as percentage of mean (GA) (table 2): The
PCV and GCV were highest for grain yield
per plant under both environmental situa-
tions among characters. Similarly, the h2s
and GA were also highest for this trait.
Therefore, further selections are possible
among the genotypes. Grain yield per plot
and number of grains per panicle also had
high PCV, GCV, h?8 and GA but differential
expression among seasons was observed. Other
traits had low estimates of these parameters
and hence further yield improvement through
selection of these characters may not be possi-
ble using the materials under study.

The mean performance of the individual
hybrid derivatives was compared with the
parents. It was found that the mean values
differed over the seasons and the mean
performance in summer season was more
favourable than the monsoon for the pheno-
typic expression of characters as indicated
by the general mean of all characters except
for number of grains per panicle. Length
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of panicle, however, did not show difference in
both the seasons in mean values. The geno-
types had higher number of grains per
panicle during monsoon than in summer.
However, this was not reflected in terms of
grain yield. Probably, monsoon season may
not had the proper environment for support-
ing or sustaining biological factors for neces-
sary tiller development and filling of grains
and thereby had poor grain yields,

The standardised mean graph for clustering
the hybrid derivatives into groups is present-
ed in figure 1.

Standardised mean graph- Grain yield per plot
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Figure 1 Standardised mean graph
1,157/]1;  2,159/2; 3,160/2; 4,161/1; 5, 162/2;
6,162/3; 7,163/2; 8, 166/3; 9,6167/1; 10, 172/1;

11, 172/3; 12, 174/1; 13,174]3; 14,175/3; 15,177]1;
16, 173]3; 17,179/1; 18,179/2; 19,179]3; 20, 180(3;
21,184/2; 22,184)3 23, 185/3; 24, 189/3; 25, 190/1;
26, 191/3; 27, 192/2; 28, 194]3; 29, C.4407; 30, IR
20, and 31, Ponni,
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The hybrid derivatives 162/3, 166/3, 167/1,
174/1, 162/2, 192/2, 161/1, 160/2, 175/3 and
Ponni lie in -+ quadrant of the graph indi-
cating that these lines are high ‘yielding and
stable in performance in monsoon and sum-
mer seasons. Among these cultivars, 162/3
showed substantial superiority over Ponni in
both environmental situations. On the cont-
rary, the derivatives 179/2, 194/3, 172/3,
172/1 and 190/1 were plotted in +— quadrant
and therefore suitable for summer environ-
ment alone. The culture 179/2 had maximum
yield among these derivatives. The cultures
191/3, 185/3, 192/2, 174/3, 157/1, and 184/3
including the parent IR.20 were located in
~—-- quadrant and hence ideally suited for
monsoon season. The culture 184/3 was
found to be the best for monsoon season.
Nine genotypes located in the — — quadrant
were low yielding in both seasons.

Phenotypic correlation coefficients and partial
regression coefficients (table 3) : Grain yield
per plant alone showed significant and posi-
tive correlation with grain yield per plot in
both the scasons. Plant height exhibited
positive associations in both seasons. However,
it was significant in summer season only. In
four pairs of inter-character associations
significance was expressed in summer season,
while it was not so in monsoon season. Thus
the influence of environment on the expression
of character association was brought out
in the present study. '

The partial regression coefficient of plant
height and grain yield per plant was positive
and significant on grain yield per plot in both
seasons while that of number of grains per
panicle was negative and significant in mon-
soon season only. All other characters had
negative non-significant or non-significant
contributions towards grain yield per plot.
However, R? values were very low in both
seasons indicating that only 20%; and 21%; of
variation in grain yield per plot could b
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explained by the independent variables in
summer and monsoon seasons respectively.

Path analysis for summer and monsoon
seasons (tables 4a & 4b). In summer,
number of grains per panicle exerted the
highest direct effect followed by grain yield
per plant and panicle length. Number of
grains per panicle exerted positive indirect
effects via grain yield per plant on grain yield
per plot. In monsoon season, grain yield per
plant, followed by plant height showed posi-
tive and high direct effect on grain yield.
Other two characters showed negative direct
effects on grain yield.

Thus the number of grain and grain yield
per plant showed the highest direct effect in
summers eason whereas in the monsoon season
grain yield per plant exerted highest direct
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effect on grain yield per plot. The investiga-
tion has shown that G X E interaction com-
ponent for yield and its attributes was found
to be highly significant revealing that the
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ranking also differed in the two different
seasons besides different trends in path
analysis, indicating the need for separate
evaluation programmes for the different
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