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The present investigation was performed with fifty-three genotypes of Gossypium hirsutum L.
cotton to get information on genetic variability, heritability and genetic advance as per cent of
mean for yield, yield supporting and fibre quality attributes. The value of PCV was higher than
GCV which explains that instead of genotypic component, the environmental component also
influences in the expression of the character. The characters like number of bolls per plant,
number of flower bearing nodes and seed cotton yield recorded higher values of GCV and
PCV. Moderate values of GCV and PCV was observed for plant height, number of sympodia,
length of internode, boll weight, seed index, lint index, ginning out turn and micronaire value.
Length of sympodia resulted in moderate GCV and higher PCV. Lower values of GCV and
PCV was observed for days to first flowering, days to fifty per cent flowering, days to first boll
bursting, days to fifty per cent boll bursting, upper half mean length, uniformity index, fibre
strength and elongation per centage. Higher heritability with higher genetic advance as per cent
of mean was recorded by plant height, number of flower bearing nodes, boll weight and lint
index. This suggests that these characters could be improved by simple selection because they
are controlled by additive gene action. Number of sympodia, number of bolls per plant, seed
cotton yield, length of internode and length of sympodia recorded moderate heritability and
higher genetic advance which may be due to non-additive gene acion. Similarly moderate
heritability and low genetic advance as per cent of mean was observed for uniformity index and
elongation per centage and high heritability with moderate genetic advance as per cent of mean
for days to first flowering, days to fifty per cent flowering, days to first boll bursting, days to
fifty per cent boll bursting, upper half mean length, ginning out turn and seed index were due to
non-additive gene action. Hence these traits will be improved through heterosis breeding or
selection may be postponed to later generation.

Introduction
Cotton popularly known as ‘king of fibre’, for
its value on Indian economy and textile
industries. Synthetic fibres like linen, nylon

have dominated the cotton production in the
past decade. Now the attention of people has
diverted towards the use of natural fibre,
especially cotton due to their positive impacts
on the environment (Lokeshkumar et al.,
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2018). For any crop improvement, the
variability is a requisite one. Knowledge on
the extent of variability exists in an
experimental material helps to formulate
successful
breeding
programme.
The
computation of co-efficient of variation
reveals only the extent of variation in the
experimental material but not reveals the
heritable portion of the character from one
generation to next generation. Hence the
estimation of heritability and genetic advance
is become necessary, because both these
parameters explain the heritable portion of
variation from one generation to next
generation.
Considering the above information, the
present investigation was carried out among
53 upland cotton genotypes on variability,
heritability and genetic advance as per cent of
mean of yield, yield attributing traits and fibre
quality characters.
Materials and Methods
The present study was undertaken at the
Department of Plant Breeding and Genetics,
AC&RI, Killikulam with 53 genotypes of
Gossypium hirsutum L. during summer 2018.
The trial was laid out in Randomized Block
Design with three replications. The seeds
were sown on a 6m length row followed
75x30cm2 spacing. Agronomic management
practices were followed as per the
recommendations.
Twenty quantitative and fibre quality traits
were studied among the experimental
population. The traits includes Plant height,
number of sympodia per plant, number of
bolls per plant, number of flower bearing
nodes, length of internode, length of
sympodia, boll weight, days to first flowering,
days to fifty per cent flowering, days to first
boll bursting, days to fifty per cent boll
bursting, seed index, lint index, ginning out

turn, upper half mean length, uniformity ratio,
fibre strength, elongation percentage,
micronaire value and seed cotton yield per
plant.
The Analysis of Variance was worked out to
decipher the difference among genotypes for
the characters under study as given by Panse
and Sukhatme (1967). The phenotypic and
genotypic variances were estimated by the
formulae given by Lush (1940).The
phenotypic and genotypic co-efficient of
variations were computed by adopting the
formulae given by Burton (1952). Heritability
was calculated by formulae given by Lush
(1940). Genetic advance was calculated by
suggestions of Johnson et al., (1955).
Results and Discussion
In the present investigation, wider range of
variability obtained between GCV and PCV
for all the characters indicated that the traits
were influenced by environmental factors
also. The Analysis of variance showed
significant difference among the genotypes
for all the characters except the boll weight,
lint index, elongation percentage and
micronaire value (Table 1).
The PCV and GCV estimate explains the
contribution of genetic and environmental
components in the expression of phenotype.
In the present investigation, PCV was higher
than GCV explains that the observed variation
was not only due to genotypes but also due to
environment. The characters viz., number of
bolls per plant (39.63, 51.99), number of
flower bearing nodes (30.65, 39.52) and seed
cotton yield (27.36, 44.1) expressed high
GCV and PCV (Table 2).
These results explained that the genetic
component contributed maximum to the
phenotypic expression and the effect of
environment was comparatively low.
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These results falls in line with Lokeshkumar
et al., (2018), Joshi et al., (2018), Eswari et
al., (2017), Devidas et al., (2017) for number
of bolls per plant; Dhamayanathi et al., (2010)
for number flower bearing nodes; Joshi et al.,
(2018), Aarthi et al., (2018), Lokeshkumar et
al., (2018), Kumar et al., (2017), for seed
cotton yield per plant.
Moderate GCV and PCV were recorded by
Plant height (12.97, 15.18), number of
sympodia per plant (14.31, 19.76), length of
internode (14.35, 18.73), boll weight (14.32,
18.01), seed index (10.03, 10.94), lint index
(14.46, 16.57), ginning out turn (10.73,
11.95), micronaire value (11.06, 15.08)
(Table 2).
The results were in agreement with
Lokeshkumar et al., (2018), Joshi et al.,
(2018), Khokhar et al., (2017) for plant
height; Joshi et al., (2018), Aarthi et al.,
(2018) for number of sympodial branches;
Aarthi et al., (2018), Khokhar et al., (2017),
Eswari et al., (2017) for boll weight; Joshi et
al., (2018), Abbas et al., (2015), Parmar et al.,
(2015) for seed index; Joshi et al., (2018),
Aarthi et al., (2018), Khokhar et al., (2017)
for lint index; Khokhar et al., (2017), Ahsan
et al., (2015) for ginning out turn and Aarthi
et al., (2018), Eswari et al., (2017), Abbas et
al., (2015) for micronaire value.
Other characters such as days to first
flowering (8.85, 8.92), days to fifty per cent
flowering (8.16, 8.23), days to first boll
bursting (5.52, 5.63), days to fifty per cent
boll bursting (6.32, 6.42), upper half mean
length (6.0, 6.82), uniformity index (1.03,
1.4), fibre strength (4.4, 5.44) and elongation
per centage (1.37, 1.87) recorded low GCV
and PCV (Table 2).
Devidas et al., (2017), kumar et al., (2017)
registered similar results for days to first
flowering; Aarthi et al., (2018), devidas et al.,

(2017) for days to fifty per cent flowering and
Erande et al., (2014) for days to fifty per cent
boll bursting. Low magnitude of both GCV
and PCV was recorded by Joshi et al., (2018),
Lokeshkumar et al., (2018), Shao et al.,
(2016) for upper half mean length;
Lokeshkumar et al., (2018), Aarthi et al.,
(2018) were in line for uniformity index and
elongation percentage, fibre strength.
The computations of heritability and genetic
advance as percent of mean helps in selection
of character for further breeding programme.
The characters such as Plant height, number
of flower bearing node, boll weight, seed
index and lint index, upper half mean length,
ginning out turn, fibre strength expressed high
heritability and therefore suggests that any
selection in cotton based on the phenotypes of
these characters will be effective.
Hence, improvement of these traits can be
made through direct phenotypic selection.
However, heritability estimates alone is not
enough to produce a high genetic gain
(Swarup et al., 2006).
Thus the traits like plant height, number of
bolls per plant, number of flower bearing
nodes, boll weight, lint index expressed high
heritability estimates with high genetic
advance as per cent of mean which indicates
the reliability of additive gene action. Hence
phenotypic selection will be effective in the
improvement of these traits (Table 2).
The result of plant height in accordance with
Joshi et al., (2018), Lokeshkumar et al.,
(2018); Preetha et al., (2007) for number of
flower bearing node; Joshi et al., (2018),
Lokeshkumar et al., (2018), Aarthi et al.,
(2018) for boll weight; Preetha et al., (2007)
for number of flower bearing node, length of
internode, length of sympodia; Joshi et al.,
(2018), Aarthi et al., (2018) for lint index.
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Table.1 ANOVA for yield, yield supporting and fibre quality characters
S.no Character/source
variation

of Replication

Genotype

Error

Mean sum of squares
1

Plant height (cm)

411.9

593.5**

65.2

2

Number of
branches

sympodial 8.547

18.73**

4.35

3

Number of bolls

217.3**

42.1

4

number of flower bearing 1031.9
nodes

779.2**

140.9

5

Length of internode (cm)

0.06

1.64*

0.31

6

Length of sympodia (cm)

85.82

105.68**

22.51

7

Boll weight (g)

0.52

0.99

0.16

8

Seed index

0.32

2.37**

0.14

9

Lint index

0.04

1.24

0.12

10

Ginning out turn (%)

1.41

40.51**

3.0

11

Days to first flowering

30.94

51.16**

0.27

12

Days to fifty per cent 38.25
flowering

53.62**

0.32

13

Days to first boll bursting 89.07

57.66**

0.74

14

Days to fifty per cent boll 103.0
bursting

87.33**

0.84

15

Upper half mean length

0.57

8.95**

0.79

16

Uniformity index

0.22

2.78**

0.61

17

Strength

0.003

6.69**

0.76

18

Elongation percentage

0.012

0.02

0.01

19

Micronaire
value 2.8
(µg/inch)
Seed cotton yield (g)
0.5

0.94

0.21

1130.3**

393.0

20

185.6

**- significance at 1 % level
*-significance at 5 % level
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Table.2 Genetic component of variance for yield, yield supporting and fibre quality parameters
Character

GCV

PCV

Number of sympodia

Range
58.512.97 15.18
135.6
8.0-29.0 14.31 19.76

Number of bolls

5.0-59.0 39.63 51.99

Plant height(cm)

Heritability Genetic
advance
percent
mean
72.98
22.82
52.44

21.35

58.11

62.23

Number of flower bearing 17-105
nodes
2.5-7.1
Length of internode(cm)

30.65 39.52

60.16

48.98

14.35 18.73

58.69

22.65

9.8643.5
2.12Boll weight(g)
5.65
6.52Days to first flowering
11.87
Days to fifty percent 2.757.82
flowering
Days to first boll bursting 22.5747.85
Days to fifty percent boll 39.9-61
bursting
44.65Seed index
64
72.2-92
Lint index

19.76 26.6

55.19

30.24

14.32 18.01

63.22

23.46

8.85

8.92

98.46

18.09

8.16

8.23

98.22

16.65

5.52

5.63

96.25

11.16

6.32

6.42

97.15

12.84

10.03 10.94

83.96

18.92

14.46 16.57

76.09

25.98

75.84103
Upper
Half
Mean 23.132.3
Length(mm)
79.6Uniformity index (%)
85.3
24.3Fibre strength(g/tex)
30.6
5.5-6.2
Elongation percent
Micronaire value(µg/inch) 2.675.81
18.9Seed cotton yield(g)
232.44

10.73 11.95

80.63

19.85

6.00

6.82

77.43

10.87

1.03

1.4

54.01

1.56

4.4

5.44

65.49

7.33

1.37 1.87
11.06 15.08

53.14
53.87

2.05
16.73

27.36 44.1

38.48

34.95

Length of sympodia (cm)

Ginning out turn (%)
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The characters number of sympodia per plant,
number of bolls per plant, length of internode,
length of sympodia and seed cotton yield
exhibited moderate heritability and high
genetic advance as per cent of mean.
Joshi et al., (2018), Aarthi et al., (2018)
observed similar findings for number of
sympodia; Kumar et al., (2017) for seed
cotton yield; Joshi et al., (2018), Eswari et al.,
(2017) for number of bolls per plant.
The characters days to first flowering, days to
fifty per cent flowering, days to first boll
bursting, days to fifty per cent boll bursting,
seed index, ginning out turn and upper half
mean length registered high heritability and
moderate genetic advance as per cent of
mean. High heritability with moderate genetic
advance as per cent of mean indicates that
these traits were controlled by non-additive
gene action and were improved by heterosis
breeding.
Kumar et al., (2017), Shao et al., (2016)
reported similar result for seed index; Joshi et
al., (2018), Kumar et al., (2017) for ginning
out turn and Lokeshkumar et al., (2018) for
upper half mean length.
The characters uniformity index and
elongation percentage observed moderate
heritability and low genetic advance as per
cent mean. Eswari et al., (2017) reported
same result for uniformity index and Erande
et al., (2014) recorded same result for
elongation percentage.
High heritability and low genetic advance was
observed by fibre strength. Khokhar et al.,
(2017), Shao et al., (2016) observed same
result for fibre strength. Micronaire value
recorded moderate values of heritability and
genetic advance as percent of mean. It was on
par with Eswari et al., (2017), Devidas et al.,
(2017).

Gene frequencies known to influence the
magnitude of genotypic variance components.
Since heritability depends upon such
components, it may change because of change
of gene frequencies brought about by
selection.
The heritability depends upon the components
of genotypic variance which known to be
influenced by the gene frequencies and
selection changes the gene frequencies and
inturn changes the heritability.
From the present investigation it was
concluded that the characters like plant
height, boll weight, number of bolls per plant
and seed cotton yield had ample scope for
selection and genetic improvement.
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