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ABSTRACT

The field experiment was conducted at Sindh Agriculture University Tandojam during
2016-2017 to assess phenotypic correlations and heritability estimates in Bt and non-Bt
cotton genotypes. The experiment was laid out in a Randomized Complete Block Design
with four replications. The material was consisted of eight upland cotton genotypes viz.
CRIS-129, BT-3701, FH-901, FH-142, MS-370, Sindh-1, NIA-ufaq and S.G.A-1. The
observations were recorded on plant height plant™ (cm), sympodial branches plant™, bolls
plant?, boll weight (g), ginning outturn percentage, seed index (g), seed cotton yield plant
' (9) and staple length (mm). Analysis of variance showed significant differences among
the genotypes for all traits studied except seed index, which was non-significant. The
phenotypic correlations indicated that characters such as plant height, sympodial
branches plant™, number of bolls, ginning outturn % were positively associated with yield.
The results further revealed high heritability ( h%b.s.) for plant height, sympodial branches
plant™, bolls plant™, boll weight, ginning outturn %, yield plant™ and staple length,
whereas low heritability was observed only for seed index. Promising genotypes can be
used for hybridization programs in order to isolate useful recombinants in the segregating
generations.
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INTRODUCTION

The correlation coefficient quantifies the
relationship between yield-related traits and fiber
quality. Phenotypic correlation between different

production. Thus, knowledge about the nature of
gene action, mean performance of genotypes,
extent of relationship between yield and various

plant characters exists as reported by earlier
researchers [1, 2, 3, 4, 5]. The observation on
correlation by [6], stated that sympodial branches,
boll weight, and number of bolls were
significantly and positively associated with yield
plant. Hence, selection with these characters will
eventually enhance the chances to improve yield

agronomic characters is indispensable for breeders
to successfully increase seed cotton yield [7].
Correlation determines the power of association
between two variables. High correlation indicates
that two characters are highly associated whilst
stumpy correlation suggests that two characters
are poorly correlated. Thus, correlation coefficient
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deals with the extent of association between
several plant traits and finds-out the component
traits which may be used as selection criteria for
the enhancement of yield and fiber quality traits
[6]. The correlation analysis reflects the correlated
response of particular character with counterpart
traits thus provides a good index to predict the
corresponding change which occurs in one
character due to proportionate change in the other
[8]. Hence, coefficient is a measure of strength of
association between different traits. If two traits
are positively correlated, then one trait can be
improved indirectly by improving the other trait
[9].

Heritability is genetic statistics which is used in
breeding and genetics studies that estimates as
how much variation in a phenotypic trait is
attributable to genetic and environmental factors.
Hence, heritability determines the extent of
transmissibility of characters from parents to their
progenies [10]. [11], studied heritability of
different traits in Gossypium hirsutum L. and
reported that genetic variance was much greater
than the environmental variances. They calculated
higher broad sense heritability estimates were
calculated for seed index (77.0%), lint index
(96.0 %), lint% (96.0%) and seed cotton vyield
(98.0%). [12], noted that the overall performance
of a genotype has always changed due to
environment, however greater the heritability, the
easier will be the selection procedure and higher
will be progress towards selection. The success of
any cotton programme largely depends on the
choice and exploitation of potential parental
cultivars for hybridization and selection [13]. Itis
very important that genetic diversity, available in
both cultivated and its wild progenitors may be
thoroughly utilized to create new genetic
complexes for higher yield and resistance to
different types of stresses in cotton [14]. The
science of plant breeding has a documented
history in cotton improvement so as to meet the
requirement of producers and processors. To meet
fiber necessities of the world's growing
population, a significant improvement in cotton
production has been universally realized [15]. It is
still desirable for plant breeders to know the
extent of relationship between vyield and its
various components which may facilitate them in
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selecting plants with desirable characteristics.
Expression of various traits often changes due to
breeding material and environment for evaluation.
Therefore the information of character association
between the traits themselves and with the yield is
important for the breeding material subjected to
selection for developing high yielding genotypes
[8]. The Bt toxin gene has been incorporated into
cotton making cotton to create its own insecticidal
effect. In many regions, the major insect in
commercial cotton is lepidopteron larvae, which
are killed by the Bt protein when they feed on it.
This toxic material eliminates the application of
broad-spectrum insecticides [16].

Materials and Methods

Current research was conducted at Experimental
farm, Department of Plant Breeding and Genetics,
Faculty of Crop Production, Sindh Agriculture
University Tandojam so as to work-out
correlation and broad sense heritability for various
yield and fibre traits of eight upland cotton
(Gossypium  hirsutum L) genotypes. The
genotypes included were: CRIS-129, BT-3701,
FH-901, FH-142, MS-370, Sindh-1, NIA-ufaq,

and S.G.A-1. The experiment was carried-out in a
randomized complete block design (RCBD) with
four replications. The observations were taken on
ten randomly tagged plants from each genotype
per replication. Thus, characters of forty plants
were recorded. The characters studied were; plant
height (cm), number of sympodial branches plan,
bolls plant®, boll weight (g), ginning outturn
percentage (GOT%), seed index (g), seed cotton
yield plant™ (g) and staple length (mm). All the
cultural practices and inputs were adopted as
recommended for healthy growth of the crop. The
data were analyzed according to statistical
technique developed by [17] through Statistix 8.1
computer software for determining variability
amongst the varieties for various traits. Whereas,
means were compared by using the least
significant difference (L.S.D.) test at 5%
probability level. The broad sense heritability (h?)
was estimated according to procedures adopted by
[18] while correlations were determined according
to formula developed by [19].
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Results and Discussion

Plant breeding uses the natural and artificial
hybridization techniques to create heritable
variations and novel combinations of alleles in
plants and thereby identify plants with useful
properties. That goal of plant breeding is to
develop crop varieties which produce unique and
superior characters of economic importance. Plant
breeders employ a number of improve the genetic
composition of the crop plants and a successful
strategy is dependent on heritability of yield and
fiber characters of cotton plant.

Analysis of variance and mean performance
The analysis of variance indicated that varieties
performed variably for most of the traits like
plant height, sympodial branches: number of bolls,
boll weight, fibre length, ginning outturn % and
yield plant®. Such results indicated that the
studied material is useful as genetic resources for
variety development programmes. Similar results
have been reported by Baloch [6] who also
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observed significant differences (P <0.05) among
the varieties for all the studied traits. Hence, such
promising cultivars can further be exploited in
various breeding programs to improve different
quantitative and qualitative characters in cotton
genotype. Baloch [12] studied correlation and
heritability for seed cotton yield and fiber quality
traits in Gossypium hirsutum L. cultivars. Their
analysis of variance suggested highly significant
differences among the genotypes for studied traits
which were highly variable and heritable also.

The mean performance of genotypes in present
study revealed that FH-901 produced the tallest
plants measuring 154.05 cm, while Sindh-1
recorded shortest plants (103.53 cm). Reta and
Fowler [20] suggested that cultivars with reduced
plant height, shorter branches, modified leaves
and combination of these characters grown in high
plant densities and in narrow-row system could be
good alternative to increase seed

Table 1. Mean squares from analysis of variance for various yield and fiber traits in upland cotton

genotypes
S.O.V. D.F | Plant Sympodial Bolls Boll Staple G.0.T% Seed cotton | Seed
height | Branches plant® weight length yield plant™ | index
Plant?
Replication 3 3.53 0.22 0.57 0.007 0.094 1.178 23.83 0.279
Genotypes 7 1487.9 76.21** 217.16** 0.058** 3.065** | 15.485** 2959.59** 0.509
5**

Error 21 3.62 1.10 1.711 0.016 0.417 2.320 87.49 0.239
** = Significant at 1% probability
Table 2. Mean performance of upland cotton genotypes for yield and fiber traits

Genotypes Plant Sympodial Bolls Boll Staple G.0.T% Seed cotton Seed

height (cm) | branchesplant” | plant® | weight length yield plant™ index (g)
' (@) (mm)

CRIS-129 107.93 22.70 48.75 3.30 26.37 36.78 160.90 6.48
BT-3701 131.95 32.60 51.90 3.10 27.85 41.72 160.95 6.72
FH-901 154.05 32.10 52.55 3.30 28.02 37.12 176.25 6.60
FH-142 153.53 28.90 61.87 3.37 28.45 38.07 208.70 7.18
MS-370 126.63 26.07 43.65 3.42 28.97 38.07 149.52 6.52
Sindh-1 103.03 22.97 62.07 3.12 29.07 36.97 145.25 6.82
NIA-ufaq 143.95 33.42 61.52 3.37 28.80 35.72 207.63 5.92
Average 130.50 29.34 55.54 3.29 28.26 37.47 177.14 6.58
LSD (5%) 2.79 1.54 1.92 0.18 13.75 2.24 0.72 0.95

** = Significant at 1% probability
cotton yield. In case of sympodial branches™,
NIA-ufag produced the highest number of

branches (33.42) followed by BT-3701 (32.60),
and lowest number of sympodial branches plant™
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were counted in CRIS-129 (22.70). The maximum
bolls plant® was recorded in Sindh-1 (62.07)
followed by FH-142 (61.87) yet minimum bolls
plant™ were obtained from MS-370 (43.65). The
maximum boll weight was weighed by M.S-370
(3.429) closely followed by FH-142 and NIA-ufaq
which produced bolls of similar weight (3.379),
while smaller bolls were obtained from BT-3701
(3.10g). Makhdom [21] stated that average boll
weight is the main yield component which plays a
prime role in improving seed cotton yield. The
longest staple length was measured by Sindh-1
(29.07mm) while shortest staple length was
obtained from CRIS-129 (26.37mm). The highest
lint % was ginned by BT-3701 (41.72%)
nevertheless the lowest ginning outturn was given
by NIA-ufaq (34.72 %/). The FH-142 gave higher
seed index (7.18g) and next maximum by Sindh-1
(6.82 g), while NIA-ufaq gave the lower seed
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index (5.929). The genotype FH-142 produced
maximum seed cotton yield plant! (208.709)
followed by NIA-ufag (207.63 g), while minimum
seed cotton yield plant™ was recorded by sindh-1
(145.25g9).

Correlation Coefficient (r)

The correlation coefficient was worked-out
between eight yield and fiber quality characters.
Plant height displayed significant and affirmative
association with sympodial branches (r =0.79**),
bolls plant® (r =0.54**), boll weight (r =0.31*)
and seed cotton yield plant® (r =0.57**). The
positive and significant relationship of sympodial
branches with bolls plant® (r=0.40*) and vyield
plant® (r =0.36*) was also recorded. The
correlations of bolls per plant with seed cotton
yield per plant (r =0.95*%*)

Table 3. Correlation coefficient (r) between yield and fiber characters
** * = Significant at 1 and 5% probability levels respectively

were also highly significant and positive in

traits will ultimately enhance the chance to

Plant Sympodia Bolls Boll Seed G.0.T% Seed Staple

Characters height Ibranches | plant® weight cotton index length
plant™ yield plant
1

Plant height
Sympodial
Branches plant™ 0.79"
Bolls plant™ 0.54** 0.40*
Boll weight 0.31* 0.02 0.25
Seed cotton yield plant™ 0.57** 0.36* 0.95** 0.52**
G.0.T% 0.08 0.28 -0.25 - 0.40* 0.35*
Seed index -0.05 -0.25 -0.10 -0.16 -0.14 0.06
Staple length 0.15 0.12 0.10 - 0.04 0.07 - 0.06 -0.04
direction. The boll weight was positively increase seed cotton yield per plant.

correlated with seed cotton vyield per plant
(r=0.52**) but negatively correlated with GOT %
(r=-0.40%*). The seed cotton yield was positively
correlated with plant height, sympodial branches,
number of bolls and boll weight. The ginning
outturn percentage expressed highly significant
and positive association and GOT % (r=0.35%*).
The only significant but negative correlation was
established between boll weight and GOT% in the
present studies. Similar to our findings, Baloch

[22] observed that sympodial branches plant?,
boll weight and bolls plant™ expressed significant
and positive associations with seed cotton yield
plant. Thus, indirect selection based on these

Heritability estimates

Heritability estimates measure the fraction of
phenotype variability that is attributable to genetic
variation Raj [23]. Heritability estimates (h?) in
broad sense was calculated from genetic (c°g),
phenotypic (o?p) and environment (c%) variances
for various traits. Heritability estimates are helpful
in deciding the characters to be considered while
making selection. In present studies, high
heritability in broad sense was recorded for plant
height, sympodial branches, number of bolls, boll
weight, ginning outturn %, yield plant™ and staple
length, whereas low heritability was found for
only seed index. Nizamani [24] studied character
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associations and heritability estimates for yield
and fiber traits in promising cotton genotypes.
High heritability values in their studies for various
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traits indicated that the variation observed in plant
traits was mainly under genetic control and less
influenced by

Table 4. Heritability estimates in broad sense for various traits in upland cotton

Characters Genotypic Phenotypic Environmental Heritability
variance variance variance % (b.s.)
(GiY) (°p) (3%)

Plant height 1484.33 1488.85 0.905 99.69%
Sympodial plant™ 75.11 76.485 0.275 89.20%
Bolls plant™ 215.44 217.587 0.42 99.01%
Boll weight 0.042 0.062 0.004 67.74%
Ginning outturn (%/) 13.165 16.065 0.58 81.94%
Seed index 0.27 0.568 0.059 47.53%
Seed cotton yield plant™ 2871.51 2981.46 21.87 96.30%
Staple length 2.648 3.169 0.104 83.55%

the environmental conditions. Such results
suggested the involvement of additive genes for
the expression of those traits. Hence, the
improvement of traits under study can be made
through direct phenotypic selection of single
plants. Our findings results are in conformity as
reported by Abbas [25], Dhivya [1] and Farooq
[26].

Conclusion

The results of present study indicated the presence
of genetic diversity among the upland cotton
varieties for different yield and fiber traits.
Correlation coefficients showed significant and
positive association of major yield traits with seed
cotton vyield. Highest heritability was found in
almost all the characters. Promising parents can
be used for hybridization programs in order to
isolate useful recombinants in the segregating
generations.
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