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Genetic Variability Studies in Upland Cotton
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ABSTRACT

Genetic variability was assessed among 60 genotypes of upland cotton for eleven traits i.e. Plant
height (cm) number of monopodia per plant, number of sympodia per plant, number of bolls per plant, boll
weight (g), seed index (g), lint index (g), ginning out turn (%), 2/5% span length (mm.), Uniformity wise are
presented. The estimates of men, range, phenotypic coefficient of variation (PCV), genotypic coefficient of
variation (GCV), heritability (hz(b)) and genetic advance as per cent of mean (GAM) were calculated and are

presented.
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Cotton (Gossypium Sp.) is one of the most
important commercial crops of Andhra Pradesh.
During 2009-10 season it occupied an area of 13.63
lakh hectares. Out of 60 species identified in the
genus Gossypium four species viz.,, Gossypium
hirsutum, Gossypium barbadense, Gospium arbo-
retum and Gossypium herbaceum are cultivated
species and all these four species were under culti-
vation in Andhra Pradesh in suitable ecologica
nitches. But at present Gossypium hirsutum is cul-
tivated largely in Andhra Pradesh due to its high
yield potential and response to inputs like irrigation
and fertilizers. Due to its utmost importance in our
agriculture economy, cotton breeders are keen to
develop high yielding varieties and hybrids. At this
juncture the knowledge on the extent of genetic vari-
ability and association of characters present in the
material handled assumes greater importance in
continuous genetic improvement of cotton crop.

MATERIAL AND METHODS

The present investigation was carried out at
Regional Agricultural Research Station, Lam Farm,
Guntur, Andhra Pradesh during kharif 2007 season.
The material studied consisted of sixty germplasm
accessions collected from different geographical
regions across the country. The experiment was laid
out in RBD with three replications. Each entry was
sown in a row of ten hills at a spacing of 120 x 60
cm. data were recorded on five randomly chosen
plants per replication per genotype for the eleven
traits viz., plant height (cm), number of monopodia

/ plant, number of sympodia/ plant, number of bolls
/ plant, average boll weight (g), seed index (g), lint
index (g), ginning out turn (%) 2.5 span length (mm),
uniformity ratio and seed cotton yield / plant (g).

The mean data per replication were analysed
for each character for ANOVA (Cochran and Cox,
1950); genotypic and phenotypic co-efficients of
variation (Burton, 1952) / heritability in broad sense
(Allard, 1960); genetic advance (Lush, 1940 and
Johnson et al., 1955) and genotypic and phenotypic
correlations (Falconer, 1964).

RESULTS AND DISCUSSION

The analysis of variance revealed significant
differences among the genotypes for all the 11 char-
acters indicating the presence of genetic variability
in the genotypes studied and are furnished in Table1.

In the present study, the PCV & GCV values
were moderate for plant height 13.57 and 13.43)
number of sympodia per plant (13.48 and 10.71),
boll weight (19.47 and 19.11) and ginning out-turn
(16.98 and 16.34). These values were high for num-
ber of monopodia per plant (48.38 and 13.05), num-
ber of bolls per plant (23.79 and 23.46) seed index
(21.07 and 20.93), lint index (20.81 and 19.94) and
seed cotton yield per plant (31.31 and 30.96). For
2.5% span length (8.77 and 5.49) and uniformity
ratio (7.55 and 6.29) PCV & GCV values were low.
These findings are in conformity with the results of
Neelima et al. (2005).

From Table 2 high heritability and high ge-
netic advance as percent of mean were observed
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Table 1. Analysis of variance for yield and yield components in cotton (Gossypium hirsutum L .).

Source of variation

SI. No. Degrees of Replications Genotypes Error
freedom 2 59 118
Characters Mean Squares

1 Plant height(cm) 17.89 1237.48"* 8.89

2 No. of monopodia 0.03 1.551* 0.03
/ plant

3 No. of sympodia 1.44 112.22* 6.80
/ plant

4 No. of bolls / 6.54 112.22** 6.81
plant

5 Boll weight (g) 0.01 2.15* 0.03

6 Seed index (g) 0.02 11.15* 0.05

7 Lint index (g) 0.02 2.23* 0.06

8 Ginning-out-turn 0.91 19.51™ 1.14
(%)

9 2.5% span 0.34 9.66** 3.29
length (mm)

10 Uniformity 0.31 30.25* 3.87
ratio

11 Seed cottonyield 19426 1710.01** 121.26
/ plant (g)

*= Significant at 5% level, ** = Significant at 1% level, d.f =degrees of freedom

S= Significant, N S=Non Significant

for plant height (97.88 and 27.36), no.of bolls per
plant (97.20 and 47.65), boll weight (96.34 and
38.64), seed index (98.69 and 42.84), lint index
(91.87 and 39.37), ginning out-turn (92.45 and 32.36)
and seed cotton yield per plant (97.79 and 63.07).
High heritability coupled with moderate genetic
advance as percent of mean was observed for num-
ber of sympodia per plant (63.05 and 17.51) and
uniformity ratio (69.44 and 10.80). Low heritability
coupled with low genetic advance was observed for
number of monopodia per plant (7.27 and 7.25).

From Table 4 at both genotypic and pheno-
typic levels, plant height showed positive significant
association with number of sympodia per plant
(0.3191**) and (0.2584**) and boll weight (0.3447**
and 0.3306**) number of monopodia per plant showed
positive significant association with number of bolls
per plant (0.7055* and 0.1965**); number of bolls
per plant showed positive significant association with
number of monopodia per plant (0.7055** and
0.1965**) and seed cotton yield per plant (0.5268**
and 0.5090*) lint index exhibited positive signifi-
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Table 2. Mean Genetic variability, heritability and genetic advance as per cent of mean for yield and
yield components in upland cotton (Gossypium hirsutum L.).

Range

S.No. Character Mean

Coefficientof o itability Genetic

variation
(%) advance as
Minimum Maximum PCV GCV (broad per cent of
(%) (%) sense) mean
1 Plant height (cm) 150.72  96.00 194.67 13.57 1343 97.88 27.36
2 No. of monopodia/ 2.01 1.00 3.33 48.38 13.05 7.27 7.25
plant
3 No. of sympodia/ 24.22 17.67 3233 1348 10.71  63.05 17.51
plant
4 No. of bolls/plant 56.24  36.00 83.33 2379 2346 97.20 47.65
5 Boll weight (g) 4.40 2.77 6.32 1947 1911  96.34 38.64
6 Seed index (g) 9.19 5.70 13.37 21.07 2093 98.69 42.84
7 Lintindex (g) 4.27 2.60 6.47 20.81 19.94 91.87 39.37
8 Ginning out-turn 3167 2066 41.00 16.98 16.34 9245 32.36
(%)
9 2.5% Span length 2653 2291 31.28 8.77 5.49 39.21 7.08
(mm)
10 Uniformity ratio 4713 3753 57.20 7.55 6.29 69.44 10.80
1 Seed cottonyield/  240.78 105.00 566.66 31.31 3096 97.79 63.07

plant (g)

cant association with ginning out-turn (0.5881** and
0.5809**), seed index (0.3108* and 0.2896**) and
uniformity ratio (0.1868* and 0.1531*); and seed
cotton yield per plant showed positive significant
association with plant height (0.2624** and 0.2541**)
number of bolls per plant (0.5268** and 0.5090**)
and boll weight (0.3214** and 0.3121**) and nega-
tive association with 2.5% span length (-0.2599* and
-0.1628%).

The present study revealed that majorem-
phasis should be laid out on selection process with
more number of monopodia per plant, sympodia per
plant, bolls per plant, high boll weight, seed index
and lint index for the improvement of seed cotton
yield because of showing wide genetic variability,
high heritability coupled with high genetic advance
as percent of mean, positive significant association
and with seed cotton yield per plant.
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