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Yield components analysis in American Cotton (Gossypium
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Abstract: Evaluation of 42 upland cotton genotypes revealed high heritability with high GCV
and genetic gain for number of bolls, number of sympodia, boll weight and plant height and
these could be improved by simple selection. Correlation and path analysis studies revealed
that number of sympodia, number of bolls, number of seeds and boll weight had significant
positive association with seed cotton yield per plant in addition to exhibiting direct positive

effect on it.
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Introduction

The success of any breeding programme
usually depends upon the quantum of genetic
variability present in the breeding material.
Improvement in vyield and its components
depends on the nature and magnitude of genetic
variability available in the material for exploitation.
Thus, knowledge of genetic variability, heritability
and genetic advance in cotton is very essential
for breeder to choose good parents and to
decide the appropriate breeding methodology
for crop improvement. To make selection more
effective, it is always desirable to understand
and to identify different yield attributes.
Correlation of characters is a measure of strength
of relationship between group of characters.
The estimation of correlation coefficient is an
important step in planning selection experiments,
as it forms the basis for developing a selection
index. Path coefficient analysis provides an
effective means of finding the direct and indirect
causes of association. To cater to the above
needs, the present study was formed to get
knowledge regarding variability, character
association and path analysis for yield and yield

components in American Cotton (Gossypium
hirsutum L.).

Materials and Methods

The experimental materials consisted of
42 genotypes including 35 F, populations
advanced from four crosses, five parents along
with two checks. The experiment was conducted
in Randomized Block Design with two replications
during kharif 2002 at Department of Agricultural
Botany, Marathwada Agricultural University,
Parbhani. Recommended package of practices
and plant protection measures were adopted
to raise a good crop. Each genotype was grown
in five rows of 6m length by adopting spacing
of 60 x 60 cm. Observations were recorded
on twenty randomly selected plants for seed
cotton yield per plant (g) and its components
viz., days to 50 per cent flowering, days to
maturity, plant height (cm), number of monopodia

per plant, number of sympodia per plant,
number of bolls per plant, number of seeds
per plant, 100 seed weight (g), boll weight
(9), ginning outturn (%) and staple length

(mm). From mean values of each character,
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Table 2. Genotypic and phenotypic correlation coefficients in cotton.

Character Days to No.of No.of Plant No.of No.of 100 seed Boll Ginning  Staple  Seed
- maturity monopodia sympodia height bolls seeds weight(g) weight(g) outturn  length cotton

plant* plant* (cm) plant®  boll* (%) (mm)  yield

plant?

Days to 50% G 0.617** -0.128 -0.195 -0.111  -0.339* 0.313* 0.064 0.128 -0.101  -0151 -0.202
flowering P 0.258 -0.110 0.129 0.078 -0.221 0.146 0.069 0.173 0.070 0071 0.125
Days to G 0.347* 0.444**  -0.350* 0.131 0.395** -0.606** 0246  0.439**  0.027 0.447**
maturity P 0.039 0.337* -0.204 0097 0213 -0.278 -0.192 0.198 0040 0332
No.of G 0.401**  -0.102 0.198 0.028  -0.405** 0.233 0.548** 0122 0.405**
monopodia P 0.184 -0.072 0.078  0.095 -0.025 -0.058 0.223 0078 0.190

plant?®
No.of G -0.132 0286 0.338* -0.271 -0069  0.718** -0.166 0.728**
sympodia P -0.125 0283 0.243 -0.154 -0.061  0.602**  -0.149 0.687**
plant*

Plant height G 0283 -0.043 0.179 -0.203 -0.084 0239 -0.126
(cm) P 0278 -0.022 0.130 0.171 -0.076 0174 -0132
No. of bolls G 0.364* -0.196 -0.071 0.281 0.240 0.428**
Plant * P 0.235 -0.097 -0.045 0.225 0214 0.376*
No.of seeds G -0.041 0.331*  0.513** 0165 0.354*
boll * -0.255 0.128 0.320* 0061 0.233
100 seed G 0.387*  -0.442** -0.695** -0317*
weight (g) P 0.263 -0.136  -0.375* -0.128
Boll weight G 0.392* 0.087 0.344*
(9) P 0.190 0.085 0.318*
Ginning G 0.450* 0.715**
outturn (%) P 0.322* 0.603**
Staple length G -0.170
(mm) P -0.145

* Significant at 5% level ; ** Significant at 1% level
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and GCV as in the case of staple length,
ginning outturn, number of monopodia per
plant and 100 seed weight implied its susceptibility
to environmental fluctuation.

Determination of the magnitude and nature
of heritable and non heritable components of
variation will enable the breeder to know the
characters which respond to selection. The
genetic advance values should also be considered
simultaneously as high heritability combined
with high genetic advance is likely to result
in maximum functional gain during selection
(Johnson et al., 1955). High genetic advance
estimates were indicative of additive gene effects
and such variations could be effectively
exploited by vigorous selection for improvement
of particular character.

High heritability coupled with high genetic
advance was observed for number of sympodia
per plant, number of bolls per plant, boll
weight, plant height and ginning outturn
indicating the possibility of improvement of
these characters through selection. These results
were in conformity with those of Kapoor and
Kaushik (2003) for number of sympodia per
plant, number of bolls per plant, boll weight
and plant height and Tuteja et al. (2004) for
ginning outturn.

Correlation

Studies on correlation revealed that the
genotypic correlation coefficients were larger
than the phenotypic ones (Table 2), indicating
the high proneness to environmental fluctuation.
This might have diluted the expression of
correlation between characters at phenotypic
level (Bhambota et al., 1994). The characters
viz., number of sympodia per plant, ginning
outturn, days to maturity, number of bolls
per plant and boll weight exhibited significant
and positive correlation with seed cotton yield

per plant both at genotypic and phenotypic
level, where as number of monopodia per plant
and number of seeds per boll exhibited
significant and positive correlation with seed
cotton yield per plant only at genotypic level.
Similar results were also reported by Ahuja
and Tuteja (2001) for ginning outturn, Altaher
and Singh (2003) for boll weight and Kaushik
et al. (2003) for number of bolls per plant,
number of sympodia per plant and number
of monopodia per plant.

Path analysis

As simple correlation does not provide
the true contribution of the characters towards
the vyield, these genotypic correlations were
partitioned into direct and indirect effects
through path coefficient analysis.

Path analysis (Table 3) revealed that
number of sympodia per plant had the highest
positive direct effect followed by boll weight,
number of seeds per boll and number of bolls
per plant. These results were in agreement
with those of Altaher and Singh (2003) for
number of bolls per plant and boll weight
and Kaushik et al. (2003) for number of
sympodia per plant and boll weight. The
characters viz., ginning outturn, 100 seed weight,
days to maturity, number of monopodia per
plant, days to 50 per cent flowering and plant
height showed negative direct effects on seed
cotton vyield per plant. Similar results were
reported by Gururajan (2000) for plant height
and Ladole and Meshram (2000) for days to
50 per cent flowering, number of monopodia
per plant and 100 seed weight. The direct
effects of ginning outturn, days to maturity
and number of monopodia per plant were
negative but their positive correlation with seed
cotton yield per plant could be due to the
high indirect effects through number of
sympodia per plant.



Table 3. Path coefficient analysis of yield components on seed cotton yield at genotypic level in cotton.

Character Days to  Days to No.of No.of Plant No.of No.of 100 seed Boll Ginning ~ Staple Correlation
50% maturity monopodia sympodia height  bolls seeds weight(g) weight(g) outturn length with Seed
flowering plant? plant®  (cm) plant® boll*! (%) (mm) cotton

yield
plant*

Days to 50% -0.0591  -0.1013 0.0086 -0.2876 00550 -0.0032 0.0229 -0.0323 00586  0.0688 -0.0011  -0.2020

flowring

Days to 0.0364 -0.1643 0.0232 06543 00175 00013 00289  0.3076 01129 -02993 0.0002 0.4467**

maturity

No.of 0.0076 0.0570 -0.0608 05911 00051 00019 00021  0.2053 0.1068 03750 0.0009  0.4047**

monopodia

plant?®

No.of 0.0115 -0.0127 0.0268 1.0753 00066  0.0027 0.0248 0.1374 -0.0318 -04892 -0.0012 0.7284**

sympodia

plant™*

Plant height -0.066 0.0575 0.0068 -0.1943 -0.0500 0.0027 -0.0032  -0.0909 0.0933 00573  0.0017 0.1256

(cm)

No. of bolls 0.020 -0.0224 0.0132 04226  -0.0142 0.0396 0.0267  0.0996 00326  -0.1917 00017 0.4277**

Plant *

No.of seeds  0.0185 -0.0650 -0.0019 04989 00022 00035 0.0732 0.0207 01516 -0.3493 0.0012  0.3536*

boll *

100 seed 0.0038 0.0996 0.0270 -0.3993  -0.0090 -0.0019 -0.0030 -0.5076 0.1776 03008  0.0050 -0.3169*

weight (g)

Boll weight 0.0075 0.0404 -0.0156 03023 -0.0102 -0.0007 0.0242 -0.1965 0.4588 -0.2669 0.0006  0.3439*

)

Ginning -0.0060 -0.0722 -0.0366 10595 0.0042 0.0027 00375 0.2242 0.1797 0.6812 0.0032 0.7150**

outturn (%)

Staple length  0.0089 -0.0044 -0.0081 -0.2442  -0.0128 0.0023 0.0121  0.3528 0.0397 -0.3065 0.0071 -0.1701

(mm)

Residual effect = 0.0528

* Significant at 5% level ; ** Significant at 1% level

Diagonal values indicated direct effect.
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This investigation revealed that it would
be rewarding to lay emphasis on number of
bolls per plant, number of sympodia per plant
and boll weight in selection programme of
cotton, as these characters showed high GCV,
heritability, genetic advance and also exhibited
high positive direct effect confirming its
significant positive correlation with seed cotton
yield per plant.
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