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‘Genetic variability and correlation studies in red grain sorghum hybrids

under rainfed condition
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Abstract: The range of variation for 14 different characters indicated wide differences among
the genotypes. The magnitudes of GCV were more or less equivalent to PCV for most of
the characters studied indicating the least influence of the environment. High heritability coupled
with high genetic advance as percent of mean and high GCV were recorded for grain yield,
straw yield, ear head weight, number of secondary branches, number of primary branches and
plant height indicating the presence of additive gene action for these traits. Number of primary
and secondary branches, number of whorls, leaf width and length, number of leaves and plant
height showed strong positive correlation with yield. Selection for number of whorls, primary
and secondary branches, leaf length, number of leaves, plant height and ear head weight might
be effective in achieving higher yield in red grain sorghum hybrids. (Key words: Red grain
Sorghum hybrids, Grain yield, Variability, Correlation).

Sorghum (Serghum bicolor (L.) Moench)
s one of the most important dryland crops in
Tamil Nadu State. Red grain sorghum genotypes
we widely cultivated in dry areas especially in
Salem and Dharmapuri districts of Tamil Nadu,
Red Grain sorghum is used in biscut industries
also. The development of a better variety having
desirable attributes depends upon the nature and
_genetic basis of the brecding material available
with the breeder. Yield is a complex character
and is associated with a number of component
characters, Therefore, it is essential that the
breeder detects the characters having the greatest
influence on yield. This is useful in designing
and evaluating breeding programmes. Studies
on variability and correlation in red grain sorghum
hybrids under rainfed condition are very meagre,
The main objective of the present investigation
was for estimating the variability present in the
red grain sorghum hybrids and identifying the
characters which are highly correlated with grain
yield.

Materials and Methods

Thirty five genotypes of red grain sorghum
hybrids were evaluated in three rows of 4 m
length adopting a randomised block design with
three replications during Kharif season 1995 at
the Repional Rescarch Station, Paiyur. Obser-
vations were recorded on five plants at random
in each replication. A total of 14 characters was
studied. All the agronomic and plant protection

measures were practiced as per the standard
package of practices for sorghum. Genotypic and
phenotypic coefficients of variation (GCV and
PCV) were estimated by using the method by
Burton (1952) and Johnson et al, (1955). The
data were analysed for correction co-efficient as
per the method of Falconer (1964).

Results and Discussion

The data (Table 1) revealed that there
is significant genotypic variability among the
genotypes of red grain sorghum hybrids. There
was a wide range of variation for all the characters
studied. In general, the magnitude of PCV and
GCV were more or less equivalent for duration,
plant height, leaf length, number of primary
branches, number of secondary branches, ear head
weight, 100 grain weight, straw vield and grain
yield. This showed that these characters were
least affected by environmental fluctuations. These
characters might offer scope for selection. Similar
results were reported earlier by Sankarapandian
et al. (1996) in white grain sorghum. The
magnitude of PCV was slightly higher than GCV
for number of leaves, leal width, panicle length
and breath and number of whorls.

The heritability was very high for plant
height (97%), straw yield (97%), grain yield (97%),
earhead weight(96%), number of primary branches
(94%) and number of secondary branches (92%).
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Table 1, Genetic variability for fourteen characters in red grain sorghum

Gﬂt as %

Characlers Range Mean GCV (%) PCV (%) Heritability |

(%) of mean
Duration 80-109.3 99,11 4.98 5.36 86 0.44
Plant height 87.8-202.3 150.61 20.11 20.24 99 61.99
No. of leaves 4.6-8.2 6.24 14.45 18.25 63 147
Leal length 43.1-74.1 59.27 11.39 12.22 87 12.96
Leal width 54-02 6.85 0.66 13.86 49 G,S'S
Panicle length 13.6-26.8 21.52 2.09 15.32 62 423
Panicle width 3.0-8.2 5.16 21.51 24.43 78 2.01
No. of whorls 8.6-13.8 12.19 9.30 11.23 69 1.93
No. of primary 24.6-68.3 45.84 24.14 24.94 © 94 22.06
branches
No. of secondary 87.1-462.3 255.06 29.11 30.32 092 146
branches
Ear head weight 25.7-120.7 51.7 33.34 34.07 06 34.74
100 grain weight 1.6-3.2 243 13.12 14.33 84 0.60
Straw yield 14.5-94 34,15 39.66 40.21 97 21.52 7
Grain yield 20.2-167.8 £1.93 36.53 37.09 97 60.71

High heritability will facilitate reliable selection
towards improvement. Similar high heritability
was reported by Nimbalkar er al. (1988) in grain
sorghum for- number of grains per ear, and for
‘plant height by Sankarapandian er al. (1996).High
heritability was also recorded for duration (86%),
leaf length (87%). 100 grain weight (84 %), number
of leaves (63%), panicle length (629%),panicle
width (78%) and number of whorls (69%). Moderate
herilability was recorded for leal width (49%).
Poldukhe er al. (1993) had reported very low
heritability for number of leaves.

Genetic advance as percent of mean was
highest for secondary branches (146.86). Higher
genetic advance was also recorded for plant height
(61.99%) and grain yield (60.71). High values
of heritability associated with high values of
genetic advance as per cent of mean suggested
that these characters are under -the control of
additive gene action. The high genetic advance
coupled with high 1o moderate heritability would
give better scope for sclection (Panse, 1957),
The characters viz. plant height, number of primary
branches, number of secondary branches, ear head

weight, straw yield and grain yield recorded high
heritability coupled with high GCV and genetic
advance as percentage of mean indicated that
additive effects had a major role in the expression
of these characters. Moderate heritability for leaf
width coupled with low GCV and genetic advance
as per cent of mean. It indicated the importance
of both additive and non additive gene action
for this character. The characters such as 100
grain weight which had very low genetic advance °
will have poor response for selection.

Correlation studies indicated that plant
height, number of leaves, leaf length, leaf width,
number of whorls, number of primary branches
and number of secondary branches had direct
positive correlation with grain yield (Table 2)
in red grain sorghum under rainfed condition.
Positive association of plant height with grain
yicld was observed by Patil and Thombre (1983)
and Gomez et al. (1986). Patil er al (1993)
observed positive correlation of number of primary
and secondary branches with grain yield. The
increase in number of primary and secondary
branches per panicle might lead to more number
of grains and hence more grain yield per plant.
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Number of leaves, leaf length, Teaf width,
panicle length, panicle width, number of whorls,
number of secondary branches, ear head weight
and 100 grain weight, recorded positive significant
correlation with straw yield, Ear head weight
was positively correlated with 100 grain weight
number of secondary branches, number of primary
branches, number of whorls and panicle width.
Duration, number of leaves, leaf length, leaf width,
panicle length, panicle width and number of
whorls were closely interrelated with number of
secondary branches. Except panicle length all
the above characters were also found to be
interrelated with number of primary branches.
Plant height, number of leaves, leaf length and
panicle length and breadth were positively cor-
related with number of whorls. Plant height,
number of leaves, leaf length and width and
panicle length were associated with panicle width.
Plant height was positively correlated with number
of leaves, leaf length- and leaf width. Crop duration
was positively correlated with number of leaves.
Similar results were also reported by Potdukhe
et al. (1993) and Raveendran ef al. (1996).

Hence, on the basis of variability parameters
and correlation the present study revealed that
the importance of number of whorls, primary
and secondary branches, leaf length, number of
leaves, plant height and ecar head weight in
influencing the grain yield. Selection based on
these characters may be helpful in planning an
efficient breeding programme.
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