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PHENQTYPIC STABILITY FOR GRAIN YIELD IN CERTAIN

BREEDING LINES AND VARIETIES OF
GRAIN-CUM-FODDER SORGHUM

A, AMRITHADEVARATIHINAM, R, BANKAIA PANDIAN® and M. NATARAL‘LNj
Agricullural Resenrch Station, Kevilpatli

ABSTRACT

Genotype X environment interaction was investigated for grain yield in 18
genotypes and varieties of fodder-cum-grain sorghum in six environments during
1285-"87 rabl and summer seasons. There was a signlficant variation for genotype
and genotype X environment interaction for grain yield, Both linear and non-linear
components were significant and between the twa, the linear component was
higher in magnituda. Rabl season characterised by the highest mean maximum
temperature of 32°C was congenial for sorghum production. Summer season with
a mean maximum temperature above 32°C (with a mean of about 38°C) resulted
in reduced grain yield and was found unsuitable for sorghum cultivation. KS 7631,
KS 7634 and S 7637 were found to be most stable with wide adaptability. Tenkasi
local and K8 6317 were found to be useful and potential parenis for transferring
the stability attributes. K 4 was found o be the best performer under unfavourable

conditions.

KEY WORDS :

Sorghum (Serghum bicolor L. Moench)
Is next in Importance to rice as a valuable
food-cum-fodder crop in Tamil Nadu. It is
grown under widely different edaphic and
environmental conditions and it is known to
exhibit a high degree of genotype
environment  interactions. There s,
therefore, a need to develop varieties with
stability in performance over a wide range
of environmental conditions. The present

Sorghum, Genotype Environment interaction, stability.

study was taken up to evaluate promising
breeding lines and  varieties of
grain-cum-fodder sorghum in  multi-
environmental tests in order to identify high
yielding and stable genotypes.

MATERIALS AND METHODS

A total of 18 genotypes that included 11
breeding lines and seven popular and
improved wvarieties of grain-cum-fodder
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sorghum formed the materials for the
present study. The experiment was
conducted in the Agricultural Research
Station, Kovilpatti during the years 1985-'87
in black soil. The crop was raised in both
rabi and summer seasons, each crop in the
respective season being considered as one
environment and there were six
environments viz,, (1) E1 - 1985 rabi, (2) E2
- 1986 rabi, (3) Ea - 1985 late rabi (Nov -
Feb), (4) E4 - 1885 summer, (5) Es - 1986
summer and (6) Es - 1987 summer. For rabi
crop, pre-monscon sowing was done
during last weelk of September and
irrigation was given to facilitate germination
'n the event of delayed pre-monsoon
showers and after germination the crop was
"reated as a rainfed crop benefitted by the
North-east monsoon. Summer crop was
-alsed during April every vyear under
rrigated  conditions. A completely
randomized block design with three
replications was adopted. The plot size was
5.0 x 2.7 m. with a spacing of 45 x 15 cm.
Stability parameters were worked out using
the mean plot yield obtained over seasons
and the statistical model as suggested by
Eberhart and Russel (19686).

RESULTS AND DISCUSSION

The individual environmental mean
along with range and environmental index
for grain yield are given in Table 1. The
environments were diverse as shown by the
range of ej values (Table 1). Analysis of
variance showed that the mean squares due
to genotypes, environment (linear) and
genotype x environment were highly
significant when tested against pooled error
(Table 2). The linear component of
genotype X environment interaction was
significant indicating that the genotypes
jiffered in thelr regression on the
snvironmental index. The non-linear
sompenent was also significant and this
showed that the genotypes differed in their
stability for grain yield.

It further revealed that the genotypes
reacted considerably with the
environmental conditions that existed in
different years of testing. A major portion of
these interactions was accounted for by the
presence of linear component although
non-linear component was also significant.
Palanisamy et al. (1978) observed that a
large portion of the genotype X environment
interaction in sorghum was accounted by the
linear component and the non-linear
component was comparatively small.

Mean grain yield and the two stability
parameters viz., regression co-efficient (bi)
and deviation from regression (S2dl) for 18
genotypes are given in Table 1. The mean
yleld of the genotypes was for higher in rabl
than in summer season, as also reflected by
positive and higher . magnitude of
environmental index (e]). This would
indicate that rabl season in which the
weather  conditions are  optimum
(particularly the temperature) Is ideally
suited for growing sorghum under
Kovilpatti conditions. It has been observed
by Downes (1972} that temperature above
32° / 38° C caused floret abortion and that
even moderately high temperature at
anthesis resulted in embryo abortion. The
maximum temperature that prevailed
during the 7 week period covering 2 weeks
before and 5 weeks after 50% flowering was
within the tolerable limit of 32° ¢ in rabi
seasons, particularly in E1 and Ep (32.7%¢ In
Ey and 31.3° ¢ In E2) and this would have
been helpful in normal flowering and grain
set with no unfavourable effect on yield. In
Es rabi, which experienced a mean
maximum temperature of 32.8° ¢, during
the flowering and ripening phases, the
mean yield was very low possibly due to
influence of high temperature causing
splkelet  sterility. Regarding summer
seasons, the maximum lemperature that
prevailed during the flowering phase and
thereafter was observed to be well above
37% ¢ (37.3° ¢ In E4, 37.1° cin Es5 and
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i1 Stability In sorghum

rble 2. Analysis of variance for phenolypic stability In graln - cum - fodder sorghum genclypes
- Environment Genot X Pooled
Geno ype oole
Source tippig 4+ (Genotype EW:'L?:;?,JM Environment  deviation P:I::;d
X Environment) (Linear) (Non linear)
Jegree of freedom 17 ag 1 17 T2 216
fean sums of
quares 0.576 5312 142.256 0.318 0.133 0.040
* (against pooled
rror mean squares) 55.39** 510,72*%* 13678.44%% 30.68% 2.40%"
: ooled
(agatnst pople 4.34%* 8.52**  1072.82% 2.40%*

ieviation mean squares)

+ Significant at 1% level.

8.5° ¢ in Eg) which would have caused
mormous amount of spikelet sterility (due to
he abortion of florets and embryos) ultimately
esulting in the lowest yield. Since the
revalence of high temperature during
ummer seasons proved to be highly
Jetrimental to sorghum production, cultivation
i sorghum during April should be
liscouraged.

The linear regression analysis facilitates
dentification of genotypes with wider
idaptability over a range of environments,
L 'genotype with high rmean, unit regression
soefficient (bi = 1.0) and least deviation
rom regression (s%di = 0) Is considered as
an  Ideal, widely adapted and stable
yenotype (Eberhart and Russel, 1966).
sccording to these criteria, three genotypes
riz., KS 7631, KS 7634 and KS 7637 that had
sbove mean yield, unit regression
-o-efficient and least deviation from
‘egression could be considered as those
with wider adaptability and high stability. I
1as, however, Dbeen emphasised by
Jatasara and Paroda (1979) that linear
regression could be considered as 2
measure of stability, the genotype with least
Javiation around the regression being the
most stable and vice versa. Four highes!
yielding genotypes Viz., KS 6312, KS 7078,
KS 7622 and Co 23 had more than unit
regression suggesting that these would be
sultable for growing under favourable
environments. Tenkasi local and KS 8317

had less than unit regression and least
deviation from regression and these two
would be preferred for growing under
unfavourable environments. Further, the
exploitation of these genotypes noted for
their stabllity would be thought of for use in
the breeding programme for transferring
the stability attribute and thereby improve
the productivity of sorghum.

From out of the five improved varieties
viz,, K4, K5, Co 23 and Co 26 that were
included In the study, Co 23 recorded the
highest grain vield. The regression
co-efficient of this variety was more than
unity and this would suggest that this
variety would perform well under favourable
environments. K4 with the regression co-
efficient being less than unity was found to
be the best for the unfavourable
environments as this was found to havé
yielded more than the Individual environment
mean vield in E4, E5 and E6. K5 was found to
respond well to favourable environmerits.
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