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ABSTRACT

A study was carried out at Cotton Research Institute, AARI, Faisalabad
Pakistan during the year 2013 to determine the cause and effect of some
morphological traits viz. number of leaves per plant, number of sympodial
branches per plant, number of bolls per plant and plant height on seed yield
per plant in upland cotton. Seventy two cotton genotypes at Fs generation were
sown in a RCBD with three replications. The results indicated that number of
leaves (0.2334), sympodial branches (0.4859) and number of bolls per plant
(0.3722) had exerted positive and significant to highly significant correlation at
genotypic level with seed cotton yield per plant. The data also revealed that
number of leaves showed positive and highly significant correlation with
sympodial branches (0.3427**) plant height (0.6924*) and bolls per plant
(0.4238**). Number of leaves, bolls per plant and sympodial branches showed
positive direct effect on seed-cotton yield per plant. Direct effect of sympodial
branches on cotton yield was very high and positive. However, number of
leaves showed positive indirect effect via sympodial branches, bolls per plant
and plant height. Similarly sympodial branches had shown positive indirect
effect on seed yield per plant via number of leaves and bolls per plant. Direct
effect of number of leaves on seed-cotton yield per plant was low while indirect
effect via number of bolls per plant was positive. The number of bolls per plant
also showed positive indirect effect via number of leaves, sympodial branches
and plant height but effect of plant height on cotton yield was negative via
number of bolls and sympodial branches. The results conclude that sympodial
branches per plant influenced the cotton yield per plant to greater extent.
Hence selection based on this trait may lead to development of genotypes
having high seed cotton yield potential.

KEYWORDS: Gossypium hirsutum; genotypes; agronomic characters; path
coefficient analysis; Pakistan.

INTRODUCTION

Cotton being one of the most important cash crops plays a major role in the
economy of Pakistan for earning foreign exchange as well as engaging
millions of workers in picking, textile industry, garments manufacturing, edible
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oil production and dairy industry (1). Hence, our economy and market
channels are oriented in such way that wide vicissitudes in cotton production
pose significant threat to national economy. Consequently, continuous
sufficient production of cotton has not only become imperative but must find
out the ways to obtain maximum yield per unit area because our farmers are
not in position to allocate more land for cotton production at the expense of
other crops.

During present era of development of high yielding cotton varieties,
compactness is widely accepted as an ideal plant type. The compactness
has the advantage of shorter sympodial branches with reduced internodal
length giving morphological features of compressed habit and clustered boll
habit. On account of low vertical and horizontal growth it occupies minimum
space. It offers great scope for reducing not only row width but also spacing
between plants in a row (12). The reduced plant height makes the plant
protection operations easier and effective. These compacts also provide the
scope for increasing plant population per unit area by virtue of their shorter
stature.

Path coefficients have been used for developing selection criteria useful to
evolve high yielding seed-cotton varieties. Likewise path analysis provides an
efficient mean of finding the direct and indirect causes of correlation. (4, 6, 8,
9,11, 12, 13).

Correlation coefficient determines the simple relationship between traits, so it
does not necessarily yield fruitful results and cannot be used as selection
criteria. Hence, path coefficient is widely used as selection criteria especially
for complex traits (3, 9).

Path analysis and correlation coefficients both provide detailed information
about the relationship among plant traits and both have been previously used
in cotton breeding programmes. Path analysis, an extension of multiple
regression analysis, allows better understanding of complex models for
regression analysis. As many other biometrical techniques, path analysis also
has its own assumptions and conventions (5, 8).

The aim of present study was to determine cause and effect of different

morphological traits and their relationship for high seed-cotton vyield for
making selection criteria leading to evolution of stable cotton varieties.
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MATERIALS AND METHODS

Seventy two Fs progenies of cotton plant were raised at Cotton Research
Institute, AARI, Faisalabad, Pakistan during the year 2012-13. These
genotypes were sown in RCBD with three replications. Twenty plants were
grown for each genotype per replication by planting 2-3 seeds per dibble.
After germination, thinning was done to maintain population of one plant per
dibble. Normal agronomic practices were applied as per recommendations to
all genotypes equally. Data from ten plants were collected for morphological
parameters per genotype per replication and yield was measured after
completing seed-cotton pickings. Morphological traits studied were; number
of leaves per plant, number of bolls per plant, plant height, number of
sympodial branches and seed-cotton vyield per plant. The data were
subjected to statistical analysis to determine correlation and path coefficients
using software QB45-Path.

RESULTS AND DISCUSSION
Coefficient of correlation

The correlation data indicated that number of leaves (0.2334*), sympodial
branches (0.4859**) and number of bolls per plant (0.3722**) had positive
and significant to highly significant correlation with cotton yield at genotypic
level (Table 1). Number of leaves had positive and highly significant
correlation with sympodial branches (0.3427**), plant height (0.6924**) and
bolls per plant (0.4238**). Sympodial branches had also positive and highly

Table 1. Genotypic (rg) correlation coefficients among all possible combinations of five
quantitative characters of upland cotton.

Variables No. of Sympodial Bolls/ Plant Seed

leaves/ branches/ plant height cotton
plant plant yield/plant

No. of leaves/plant 1

Sympodial branches/plant | 0.3427 ** 1

Bolls/plant 0.4238 ** 0.2597 * 1

Plant height 0.6924 ** 0.3273 ** 0.2771 * 1

Yield/plant 0.2334 * 0.4859 ** 0.3722 ** | 0.1507 1

significant correlation with plant height (0.3273**) and yield (0.4859**) and
significant correlation with bolls per plant (0.2597*) while bolls per plant had
significant correlation with plant height (0.2771*) and highly significant with
seed-cotton yield per plant (0.3722**). This indicated that selection for
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number of leaves, sympodial branches and bolls per plant can be effective
for developing high yielding cotton genotypes. However, plant height was
non-significantly correlated with seed-cotton vyield (0.1507). Similar
associations of plant height were also observed by Farooq et al. (7).

At phenotypic level, number of leaves had positive and highly significant
correlation with sympodial branches per plant (0.3419**), seed-cotton yield
(0.2334*), plant height (0.6923**) and bolls per plant (0.4203**) (Table 2).
Similarly sympodial branches had positive and highly significant correlation
with plant height (0.3263**), yield (0.4835**) and significant with bolls per
plant (0.2608*). Bolls per plant were significantly correlated with plant height
(0.2745*) and highly significantly correlated with yield (0.3671**) while plant
height had positive and non-significant correlation with seed-cotton yield
(0.1506).

Table 2. Phenotypic (rp) correlation coefficients among all possible combinations of
five quantitative characters of upland cotton.

Variables No. of Sympodial Bolls/ Plant | Seed cotton

leaves/ branches/ plant height | vyield/ plant
plan plant

No. of leaves/plant 1

Sympodial branches/plant | 0.3419 ** 1

Bolls/plant 0.4203 ** 0.2608 * 1

Plant height 0.6923 ** 0.3263 ** 0.2745 * 1

Yield/plant 0.2334 * 0.4835* | 0.3671* | 0.1506 1

Path coefficient analysis

The path coefficient analysis showed that plant height did not show direct
effect with cotton yield (Table 3). Number of leaves, number of bolls and
sympodial branches per plant showed direct effect with cotton yield. Direct
effect of sympodial branches on cotton yield was very high and positive
(0.4338) followed by direct effect of number of bolls per plant (0.2709) and
number of leaves per plant (0.0306). However, number of leaves showed
positive indirect effect via sympodial branches (0.1486), bolls per plant
(0.1148) and negative via plant height (-0.0605). Similarly, sympodial
branches showed positive indirect effect via number of leaves (0.0105), bolls
per plant (0.0703) and indirect negative effect via plant height (-0.0286).
Hence, the sympodial branches can be regarded as a reliable source of
getting high yield in cotton due to its highest direct effect on seed-cotton yield
per plant. The bolls per plant showed positive indirect effect via number of
leaves (0.013) and sympodial branches (0.1126) while negative via plant
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Tale 3. Direct (diagonal and bold) and Indirect (off-diagonal) effects of various plant
traits in upland cotton.

, No. of [ Sympodial Correlation
Variables leaves/ branches/ Bolls/ Plant with Seed
plant height 4
plan plant cotton yield/
plant
No. of leaves/plant (0.0306) 0.1486 0.1148 -0.0605 0.2334
Sympodial branches/plant 0.0105 (0.4338) 0.0703 -0.0286 0.4859
Bolls/plant 0.0130 0.1126 (0.2709) | -0.0242 0.3722
Plant height 0.0212 0.1420 0.0751 | (-0.0874) 0.1507

height (-0.0242). Direct effect of plant height on cotton yield was negative (-
0.0874) while its indirect effect was positive via number of leaves (0.0212),
sympodial branches (0.142) and bolls per plant (0.0751). Thus plant height
cannot be used as selection criteria for seed-cotton yield improvement in
upland cotton.

The present study has generated useful information for cotton breeders
looking for cotton plants having greater yield potential. Among plant
characters studied, direct contribution of number of bolls and sympodial
branches was relatively higher. Similar behaviour of characters had been
previously observed by Azhar et al. (2). Some other workers also reported
similar findings about direct and indirect effect of different components of
cotton yield (7, 10). It can be concluded that number of sympodial branches
had influenced cotton yield per plant to greater extent as it relatively
contributed more towards seed-cotton yield per plant than number of leaves
and bolls per plant. Hence, selection based on more sympodia per plant may
lead to development of genotypes with increased seed-cotton yield potential.
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