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ABSTRACT

Correlation and path coefficient analysis have been carried out for 15 characters in 50 genotypes of
American cotton (Gossypium hirsutum L.) for yield and yield component traits. The character association analysis
revealed that plant height, number of sympodia per plant, number of bolls per plant, boll weight, ginning out turn,
seed index, lint index and lint yield per plant were found to have significant positive association with seed cotton
yield per plant at both phenotypic and genotypic level suggesting that these were the major yield contributing
traits. Path analysis revealed that number of bolls per plant, boll weight and seed index showed direct positive
effect and significant positive correlation with seed cotton yield per plant which suggested that direct selection for

these traits would be effective to improve the seed cotton yield of American cotton.
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Yield is a complex trait, polygenic in
inheritance, more prone to environmental
fluctuations than other characters. Therefore,
selection of genotypes based on yield is not
effective. Understanding the association between
yield and its components is of paramount
importance for making the best use of these
relationships in selection whereas, knowledge about
the direct contribution of different characters to
seed cotton yield would be highly important for
formulating a selection programme (Kumar et al.,
2014). Path coefficient analysis splits the correlation
coefficients and provides precise information on
the direct and indirect effects in order to perceive
the most influencing characters to be utilized as
selection criteria in cotton breeding programmes.
The present investigation was carried out to obtain
the information on correlations and direct and
indirect effects of different attributes on seed cotton
yield for utilization in the improvement of crop.

MATERIAL AND METHODS

The present study was carried out with
50 genotypes of cotton (G Airsutum L.) obtained
from different research centers across the country
in randomized block design with three replications
at Regional Agricultural Research Station, Lam
Farm, Guntur during kharif 2015-16. The inter-
and intra-row spacing adapted was 105cm x 60cm.

Yield.

Each plot consisted of one row of 6m length and
observations were recorded on five randomly
selected plants from each genotype per replication
for characters viz., 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), lint yield per plant (g) and seed
cotton yield per plant (g). Days to 50% flowering,
ginning out turn (%), 2.5% span length (mm),
micronaire (10 g/in) bundle strength (g/tex) and
uniformity ratio were recorded on plot basis. The
fiber quality characters were analyzed at CIRCOT
regional unit Lam, Guntur. The data was statistically
analyzed to estimate genotypic and phenotypic
correlation coefficients (Falconer, 1964) and path
coefficient analysis (Dewey and Lu, 1959).

RESULTS AND DISCUSSION

The analysis of variance indicated
significant differences among the genotypes for all
the characters. Genotypic and phenotypic
correlation coefficients were presented in table 1.
Seed cotton yield per plant was significantly and
positively correlated with plant height, number of
sympodia per plant, number of bolls per plant, boll
weight, ginning out turn, seed index, lint index and
lint yield per plant at both genotypic and phenotypic
levels. The above results were in accordance with
Tulasi et al. 2012 for plant height, number of
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Table 3. Direct and indirect effects (genotypic) of yield components on seed cotton yield per plant in 50 genotypes of cotton (G hirsutum L.)

Lint
yield
/plant

Unifor-

2.5% Micronaire

span-

Lint
index

Ginning
out-turn

Boll
weight

No. of
bolls /

No. of

sympodia/

No. of
monopodia

Days
to 50%

flower-

Plant
height
(cm)

Character

mity
ratio

Bundle
strength

(10°g/in)

(g/tex)

length

()
(mm)

Seed
index
plant () (%)

plant

/ plant

()

ing

-0.0216
-0.0044

0.0144

-0.0016
-0.0011
0.0017

-0.0030
0.0049
0.0062
-0.0029
0.4905

0.0055

-0.0068
-0.0049
0.0030

-0.0055
-0.0014
0.0039

-0.0068
-0.0102
0.0004
-0.0014
-0.1109
0.4798
0.1612
0.0019
-0.0435
-0.0635
0.0074
0.0045
0.0167

-0.0138
-0.0087
-0.0029
-0.0117

-0.0138
0.0020
0.0061

-0.0073
0.0056
0.0028

0.0094
-0.0110
0.0270
-0.0037
0.3796
-0.1758
0.0022
0.0005

-0.0082
-0.0454
0.0065
0.0044

-0.0453
-0.0083
-0.0056
-0.0057

0.5111

Plant height (cm)

-0.0115
0.0014

-0.0163
-0.0003
-0.0008
-0.4997
0.4691
0.0560
0.0008

Days to 50% flowering

0.0030
-0.0160

No. of monopodia /plant
No. of sympodia/plant

No. of bolls/plant
Boll weight (g)
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-0.0084
-0.7544
0.7223
0.0517
0.0011

-0.0049
-0.1014
0.3132
0.0094
-0.0003
0.0025

-0.0018
-0.0350
0.5287
0.1317
0.0032

-0.0020
0.0136
0.4705
0.0927
0.0033

-0.0076
1.6820

-0.0357
0.3571
0.5354
0.0062
0.0002

1.0066
0.9884
0.0443
0.0010
-0.0174

-0.4404
1.6269
0.0475
0.0010

-0.0737
0.3109
0.0363
0.0001

-0.1544
-0.0166
-0.0009
0.0128
0.0297

-0.4259
-0.0106
0.0000
0.0011
0.0543

0.4977
0.0242
0.0004

Ginning out-turn (%)

Seed index (g)
Lint index (g)

-0.0189

-0.0162
-0.1827
0.0117
0.0349
0.0659
0.0120

-0.0532
-0.0557
0.0174

-0.0504
-0.0434
0.0204

-0.0173
-0.0527
0.0068
0.0147
0.0231

-0.0027
-0.0038
-0.0058
0.0105
0.0123

-0.0060
0.0022

-0.0058
-0.0658
0.0078
0.0019
0.0132

-0.0080
0.0220

-0.2314  0.0022

0.0015
0.0588

-0.0838
-0.0312
0.0761
0.0402
-0.1178
0.1009

2.5%Spanlength (mm)
Micronaire (10 g/in)

-0.0112

-0.0720
0.0329

-0.0011
-0.1545

-0.0210
-0.0046
-0.0233
-0.5941

-0.0164
0.0048
0.0028
-0.1105
0.1049

-0.0048
0.0027

0.0090

-0.00
-0.99

-0.0035
0.0185

-0.0069
0.0165

Bundle strength (g/tex)

Uniformity ratio

22
27

0.0520
0.0421

-0.0166
-0.4730

-0.6031 -0.2729 -0.3012 -0.3248

-0.4438

-0.0969

Lint yield/plant (g)

-0.0794 0.9891*

0.1718*

0.6446** 0.5693** 0.1626* 0.2103** 0.2167** -0.0602

0.4309**

0.4909** 0.0853

Correlation with seed
cotton yield/plant(g)

** = Significant at 1% level, diagonal values indicate direct effects

* = Significant at 5% level,

sympodia per plant, number of bolls per plant,
boll weight, ginning out turn, seed index and lint
index and with Reddy et al., 2015 for lint yield
per plant. At genotypic level, micronaire showed
significant negative effect on seed cotton yield
per plant.

Significant and positive correlations at
both levels were also observed among the
component characters themselves like that of
plant height with number of bolls per plant, boll
weight (Ranjan et a/., 2014) and lint yield; days
to 50% flowering with monopodia per plant &
boll weight (Ranjan et al., 2014), ginning out
turn and 2.5% span length; monopodia per plant
with number of bolls per plant (Kumar et al.,
2014); number of sympodia per plant with bolls
per plant, boll weight (Abbas et al., 2014) and
lint yield; number of bolls per plant with
micronaire and lint yield; boll weight with ginning
out turn, seed index, lint index, 2.5 % span
length, bundle strength, uniformity ratio and lint
yield; ginning out turn with seed index, lint index,
2.5 % span length and lint yield (Dahiphale et
al., 2014); seed index with lint index, 2.5 %
span length (Kumar et a/., 2014) and lint yield;
lint index with 2.5 % span length and lint yield
(Kumar et al., 2014); 2.5 % span length with
bundle strength and uniformity ratio; micronaire
with bundle strength (Abbas et al., 2014),
bundle strength with uniformity ratio.

Path coefficient analysis (Table 3)
revealed that at genotypic level number of bolls
per plant (1.6820) exerted highest positive direct
effect on seed cotton yield per plant followed
by boll weight (1.6269), ginning out turn
(0.1612), bundle strength (0.0761), uniformity
ratio (.0520), number of monopodia per plant
(0.0270) and seed index (0.0033). These results
were in accordance with the results of Asha et
al. (2015) for number of bolls per plant, boll
weight and uniformity ratio and with that of
Tulasi et al. (2012) for ginning out turn and seed
index.

At genotype level lint yield per plant,
2.5% span length, micronaire value, lint index,
plant height, days to 50% flowering and number
of sympodia per plant exerted negative direct
effect on seed cotton yield per plant. Similar
results were reported by Reddy et al. (2015)
for lint index, plant height, days to 50% flowering
and number of sympodia per plant and
Vinodhana et al. (2013) for 2.5% span length
and micronaire value.
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The correlation and path coefficient
analysis revealed that major emphasis should be
laid on balancing between yield component traits
i.e., number of bolls per plant and boll weight for
the improvement of seed cotton yield per plant
without sacrificing desirable fiber quality traits.
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