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ABSTRACT: Two cycle of direct selection were accompanied with two selection intensities, i.e,
5% and 10% one in improving seed cotton yield/plant, boll weight and lint percentage of the cotton
cross Giza 80 x Giza 85. Selection was made by one method, i.e. pedigree selection (PSM) from F, to
F, generation. Comparing mean performance of F, with those of F; and F, generations revealed
increase in mean values for all traits with advanced generations from F, to F, indicating an
accumulation of increasing alleles. F, generation registered high GCV and PCV values than those of
the succeeding generations for the studied traits. The closer magnitude of GCV and PCV in F; and F,
generations indicated that genotype had played greater role rather than environment for boll weight,
lint percentage, number of bolls per plant and seed cotton yield per plant. Heritability estimates in
broad sense improved considerably for all traits from F, to advance F; and F, generations. The
predicted advance at two selection intensities in F, generation achieved highly genetic gain from
selection for boll weight, seed cotton yield/plant and number of bolls /plant. The results indicated that
the predicted and actual genetic advances were of high values for boll weight, seed cotton yield/plant,
lint percentage and bolls/ plant at both 5% and 10% selection intensity. The selection intensity at 5%
gave a highly improvement in the most selected traits in F; and F4 generations for expected and actual
genetic advances due to accumulation of useful alleles. Families number 1, 9,155, 29 and 156 were the
best genotypes for relevant yield characters. These families surpassed the better parent, chick varity
and gave best values for most characters. The breeder may exploit such families in breeding programs
aiming to improvement yield characters.
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INTRODUCTION of plant breeding procedures. Mahdy et al.
(2001) practiced two cycles of pedigree and

Cotton as a commercial crop has played an selection with inter mating to improve seed
important role in boosting national economy of ~ cotton yield in F, of populations Giza 83-x
several countries and provides fiber and oil for ~ Dandara and Giza 83-x Giza 45. Selection was
people as well as live stock (Ahmad et al., practiced at early and late plantings and the
2005). Therefore, selection pressure usually — selected families of the second cycle were
placed on boll weight and lint percentage for evaluated at early and late plantings. In the base

their great influence on seed and cotton yield. ~ populations (F4) seed cotton yield/plant ranged
Plant breeders are continuously searching for a ~ from 20.94 to 128.20 and from 15.84 to 183.88
more effective and efficient selection method. ~ g/plant in early planting in po, 1. and po, 11,

Although several selection methods were used ~ respectively. Abdel-Hafez et al. (2003)
for improving several traits in cotton, pedigree estimated genetic advance from selection indices

selection method has become the most popular ~ in two populations and found that the genetic
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gains from selection for lint percentage in
population (1) was large and appeared important
in the improvement of lint percentage. Okaz et
al. (2014) found that for improving boll weight,
the use of single cross (G 85X Aust) or the triple
crosses which used Giza 85 as a female parent at
selection intensity %35 was the best way. Also,
for improving lint percentage the use of single
cross (G 91X Aust) or the triple crosses which
used Giza 91 as a female parent at selection
intensity %35 was the best way. Ramdan et al.

(2014)using direct selection were accompanied
with two selection intensities i.e. %5 at %10

were utilized to improve productivity with
acceptable fiber quality characters in population
(Giza 88 x Pima s.6). The predicted and realized
advances were high for boll weight, lint yield
and lint index in F, generation, while the actual
advance in Fs; generation at two selection
intensities had higher values for lint yield/plant,
seed cotton vyield/plant, lint index and boll
weight. There were close agreement between

predicted and realized advances for lint yield /
plant, lint index, lint percentage and seed index,
which may be due to the predominance of
additive gene effects. The selection intensity at
%35 achieved highly improvement in most
selected characters in F3and F 4generations for
predicted and actual genetic advance .The
retained genetic variability after pedigree
selection was larger than that after selection and
intermitting. In  general, selection and
intermitting was better than pedigree selection.
The two methods of selection for seed cotton
yield/ plant delayed to first flower and increased
the other correlated traits i.e. lint yield/plant,
seed index and number of bolls/plant. The
phenotypic and genotypic coefficient of
variation are important parameters for plant
breeders in breeding programs, particularly
aiming for selecting Dbetter types from
populations (Meena et al., 2001). Sruor et al.

(2010) obtained highest predicted genetic
advance in F; generation for cotton yield, boll
weight and lint percentage relative to other
selected traits in two populations. Therefore, the
main objectives of the present investigation
were to estimate some breeding parameters i.e.
variability, heritability, predicted and actual gain
from selection for boll weight, lint percentage
and seed cotton yield/plant in the F; and Fy

generations of the cross population Giza 80 x
Giza 85.

MATERIALS AND METHODS

The present investigation was carried out at
the Experimental Farm of Faculty of Agriculture,
Al-Azhar University, Assiut Branch during three
successive summer seasons of 2018, 2019 and
2020. The objective of this study was to estimate
genetic variability, heritability and genetic
advance in segregating generations of Egyptian
cotton cross (Gossypium barbadense L.). The
breeding materials which used in this
experiment were the F,, F; and F, generations of
the cross Giza 80 x Giza 85. Pedigree (PSM)
was used to study previous genetic parameters.

In the first season (2018), the F, of the one
population, their original parents and check
(Giza 95) were grown on March 15" in no
replicated rows of 6.0 meter long adopting a
spacing of 60 cm between rows and 25 cm
between the plants in the row. One plant was
left per hill at thinning time. Each F; plant was
grown and selfed pollination to produce F;
plants. Recommended agricultural practices and
need based plant protection measures were
followed. 2000 guarded plants for each of F,
populations were picked up separately. Boll
weight and lint percentage, were recorded for
all F, plants in the population. The selection
intensity was applied on two level 5% and 10%
to select 100 and 200 plants, respectively on the
basis of group's boll weight and lint percentage.

In 2019 season, all the selfed seeds of 200
Fsfamilies of the population were evaluated,
beside local check (Giza 95) and parental
genotypes in a randomized complete block
design with three replications for each family
from population for the two groups boll weight
and lint percentage. The F, generation which
contain 10 and 20 families was tested at two
selection intensities 5% and 10%, respectively.

In 2020 season, all the selfed seeds from the
best plants from each planted to represent the F,
families, in a randomized complete block design
with three replications for each family from
population for the two group's boll weight and
lint percentage.
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Table 1. Analysis of variance and expected mean squares

Expected mean square

Source of variance df M.S - -
Variance Covariance
Replications r-1 M o’e +go’r
Genotypes g-1 M, o’e +16°g Cov.e +r Cov.g
Error (r-1)(g-1) M, o’e Cov.e

Where: r and g are number of replications and genotypes, respectively.
o’ and cov.e are error variance and covariance, respectively and ¢°g and cov.g are genetic variance and covariance,

respectively.

The phenotypic (o’P) and genetic (c°Q)
variances were calculated according to the
following formula:

o°P = 6°g +o’elr
o%g = (M2-M1)/r

Heritability in broad sense was calculated as
follow:

Heritability in F, (H) = (VF2-((VP+ VP,) 12)) /
VF;) X 100
Heritability in F5 and F, (H) = (6°g / o%p) x100

Statistical Analysis
Expected gain from selection (EGS%)

The expected genetic advance (GA) expressed
as a percentage of the mean value with an assumed
5% intensity of selection pressure was computed
by the formula given by Allard (1960) as:

EGS% = k. HV o 2P

Where:

k = 2.06 and 1.75 constant for 5% and 10%
selection intensity (i.e. the highest-performing 5
and 10% are selected), respectively.

H = broad-sense heritability and
6°P = Phenotypic variance of the population.

Expected genetic gain represented as percentage
of grand mean for the trait.

AG % = (AG/X) .100
Where: X= Grand mean for the trait.

Realized gain from selection (RGS%)

RGS% = (X o — XP) x100/ XP

RGS% the realized advance in one generation of
selection, Xois the mean phenotype of the

offspring of selected parents, XP the mean
phenotype of the whole parental generation.

The phenotypic and genotypic coefficients of
variation are computed according to Burton
(1952).

PCV = (VP / X)100

GCV = (WVG / X)100
Where:

PCV, GCV are phenotypic and genotypic
coefficients of variation, respectively; VP, VG
are corresponding variances;

The relative values of these two types of
coefficients give an idea about the magnitude of
variability — presented in a population.
Interpretation of variability in terms is given
below (Singh and Singh, 1975).

RESULTS AND DISCUSSION

Description of the Base Populations

The characteristics of the base populations
(Table 2) indicated sufficient coefficient of
variability in the F, population (21.79%),
(12.47%) and (47.42%) in the criterion of
selection; boll weight, lint percentage and seed
cotton yield /plant, respectively. These results
indicated to feasibility selection for these traits.
Otherwise, the CV of all traits of the two parents
was very low, which belongs to the high purity
of the parents. Similar results were found by El-
Hashash (2004), Mahrous (2012), Okaz et al.
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(2014), Ramdan et al. (2014), Yehia and
Hassan (2015), Soliman (2018), Abd ElI-
Sameea et al. (2020) and Mabrouk (2020).
Broad sense heritability estimates were high for
all traits in population. The analysis of variance
indicates a highly significant between families
for all traits under study in both F; and F4
generations in Table 3.

Mean Performance

Means of the three generations of cross for
boll weight (B.W g), lint percentage (L%),
number of bolls per/plant (B/P) and seed cotton
yield/plant (SCY/P), in F,, F; and F, generation
of the population are shown in Tables 3.

These results indicate that the means increased
by different degrees from generation after
generation, the means of selected families for
boll weight, seed cotton yield/plant, number of
bolls per plant and lint percentage were higher
compared to check variety in F,; generation in
population, indicating an accumulation of
increasing alleles. These results are in agreement
with those of Mahrous (2012), El-Hashash
(2004), Okaz et al. (2014), Ramdan et al
(2014), Yehia and Hassan (2015), Abd El-
Sameea et al. (2020), Ahmed (2020) and
Mabrouk (2020). On the other hand, EI-Zanaty
et al. (2011) found highly significant differences
between genotypes far all traits except boll
weight and lint percentage.

PCV, GCV and Heritability for Boll Weight

PCV% and GCV% for boll weight in the F,,
(Fs and F4 at 5 and 10%) families selected for
boll weight in the population are presented in
Table 3. Under selection for boll weight, the
PCV% was 21.81% in F,, (16.93 and 18.39%) in
F; and (8.47 and 11.45%) in F4 in population at
5 and 10%, respectively. The GCV% in the
population valued 10.15% (9.59 and 8.77% and
(2.01 and 1.82%) in the same respective order.
Estimates of PCV% and GCV% indicated the
presence of variability for boll weight. This
variability suggests that selection among the F;
families may produce change in boll weight.
In general, PCV% was relatively higher
than GCV%. Similar results were found by
El-Zanaty et al. (2011), Mahrous (2012), El-
Hashash (2004), Okaz et al. (2014), Ramdan

et al. (2014), Yehia and Hassan (2015) and
Ahmed (2020). Mahdy (2009a,b) found decrease
in variability in SCY/P, boll weight and number
of boll/plant after two cycles of selection in
segregating populations.

Heritability as assessed from the expected
mean squares was high with values of 89.62%
and 79.05% at 5% and 10% in population,
respectively. In general, high estimates of
heritability indicated that the selection is
effective and the environmental effects are small
compared to the genetic effects. These results
are in agreement with those of Younis (1998),
An et al. (2008), Okaz et al. (2014) and
Soliman (2018). On the other hand, Pole et al.
(2007), Ali et al. (2009) and Desalegn et al.
(2009), El-Lawendey et al. (2011) and Okaz et
al. (2014) reported low heritability for boll
weight and lint yield/plant. Khan et al. (2009),
reported that, high broad sense heritability and
genetic gain for bolls /plant (0.96 and 6.63), boll
weight of (0.96 and 0.64 g) and seed cotton
yield /plant (0.98 and 643.16 kg), respectively.

El-Zanaty et al. (2011) found low broad
sense heritability for boll weight and lint
percentage. Gibely et al. (2015) displayed high
heritability value for seed cotton yield /plant and
moderate value for boll weight. Ahmed (2020)
showed high heritability values over 50% for
(seed cotton yield/plant and number of bolls/
plant), except lint yield /plant and boll weight in
F, generation. High to moderate broad sense
heritability estimates were observed for most all
traits in both F, and F5 generations.

PCV, GCV and Heritability for Lint
percentage

PCV% and GCV% for lint percentage in the
F,, (Fs and F4 at 5 and 10%) families selected
for lint percentage in population are presented in
Table 3. Under selection for lint percentage, the
PCV% was 12.47% in F, as well as (10.63 and
9.86%) and (2.16 and 2.03%) in F; and F, at 5%
and 10%, respectively in the population. Estimates
of GCV% in population were 10.15% in F, as
well as (9.59 and 8.77% and (2.01 and 1.82%) in F;
and F4 at 5% and 10%, respectively. Assessments
of PCV% and GCV% indicated the presence of
variability for lint percentage. This variability
suggests that selection among the F; families may
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Table 3. Some breeding estimates for boll weight, lint percentage and seed cotton yield/plant in
F,, F; and F, generations of the cross population Giza 80 x Giza 85

Generation Traits Mean Range VP VG PCV% GCV% H%b
F2 207 103315 027 g12ge 2181 1728 62.87
F3 5% 2.34 1.63-3.37 0.156*8 0.140** 16.93 16.02 89.62
F310% pw.G 228 1.25-3.37 0142 0.112 18.39 16.35 79.05
F4 5% 2.71 2.31-3.24  0.053** 0.052** 8.47 8.55 98.16
F4 10% 2.49 2-3.18  0.083** 0.081** 11.54 11.43 98.11
F2 36.64 26.44-41.73 20.90** 13.84** 12.47 10.15 66.25
F3 5% 37.61  30-42.96 14.28** 1.018** 10.36 9.59 91.13
F310% Lot 37.22 29.41-42.96 11.52** 10.29** 9.86 8.77 89.39
F4 5% 39.51  38.24-42 0.729** 0.632** 2.16 2.01 86.66
F4 10% 38.86 37.12-40.18 0.624** 0.501** 2.03 1.82 80.35
F2 18.18 7-40.51 49.14  38.43 38.55 34.12 78.31
F35% 21.26 13-42 43.38  40.50 30.97 29.92 93.37
F310% B/P 20.66 11-42 41.00 38.23 31.00 29.94 93.25
F4 5% 31.53 18-38 15.79 13.31 12.60 11.57 84.29
F4 10% 27.88 13.85-35.33 36.64 32.68 21.70 20.50 89.19
F2 33.05 18.21-100.66 245.68 199.51 47.42 42.73 81.21
F3 5% 51.74 21.18-106.78 169.13 158.91 25.15 24,36 93.82
F310% 45.13 19.36-111,65 197.67 177.63 31.15 29.53 89.86
F4 5% SCYIP 65.26 55.46-77.18 69.43  66.79 12.76 12.52 96.19
F4 10% 53.95 32.51-75.77 157.41 148.70 22.29 23.25 94.46
produce change in lint percentage. In general, high heritability estimates for number of

PCV% was relatively higher than GCV%.
Similar results were found by Mahrous (2012),
El-Hashash (2004), Okaz et al. (2014),
Ramdan et al. (2014) and Yehia and Hassan
(2015).

Heritability estimates were high and valued
91.13 and 89.39% at 5% and 10% in population,
respectively. Hence, the selection is effective in
raising the level of lint percentage in the early
stages of the breeding program. These results
are in agreeing with those of Pole et al. (2007),
Aziza et al. (2017) and Al-Hibbiny et al.
(2019). Meanwhile, Younis (1998) reported

bolls/plant and lint percentage. Most characters
showed improve broad sense heritability
estimates from F; to F, generations. This is due
to an increase in the portion of variance due to
genetic influence to total variance, attributes to
genetic changes that occurred in the two cycles
of selection.

PCV, GCV and Heritability for SCY/P

High PCV and GCV values were observed
for seed cotton yield/plant in both F; and F4
generations. This suggested sufficient amount of
variation of the trait for the studied generations.
In general, PCV% was relatively higher than
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GCV%. The closer magnitude of GCV and PCV
in F3 and F4 generations indicated that genotype
had played greater role rather than
environmental one for all traits. These results
agreed with those reported by El-Lawendey et
al. (2008), Mahrous (2012), El-Hashash (2004),
Okaz et al. (2014) and Yehia and Hassan
(2015) found that phenotypic and genotypic
coefficient of variability values were high for
number of bolls/plant and seed cotton
yield/plant in the two cotton crosses.

High heritability in broad sense was more
than 60% for SCY/P and number of boll/plant at
5% and 10% in population. Generally, high
estimates of heritability showed that the
environmental effects were small compared to
the genetic effects. These results are in
agreement with those of An et al. (2008), Okaz
et al. (2014) and Ali et al. (2021). Pole et al.
(2007), Ali et al. (2009) and Desalegn et al.
(2009) recorded low heritability for boll weight
and seed cotton yield/plant.

The Predicted and Actual Gain from
Selection

Predicted and actual genetic advances in F;
and F, generations of four selected traits are
presented in Tables 4 and 5 were high for boll
weight and lint percentage, bolls per plant and
seed cotton yield/plant in F, generation.

The predicted and actual genetic advances
were differed for boll weight, seed cotton yield/
plant, lint percentage and bolls/ plant at both 5%
and 10 % selection intensity. On the same time,
the predicted and actual genetic advances at 5%
selection intensity surpassed the rest intensity,
this was due to accumulation of desirable
alleles. Similar results were found by Srour et
al. (2010), Okaz et al. (2014) and Ramadan et
al. (2014). The gain from selection for six
selected characters for B.W.g., SCY/P, LCY/P,
L.P.%, S.l.g and L.l.g were high in both F; and
F4 generations as compared with F, due to high
genetic variance to environmental variance
therefore, increased heritability in broad sense.
This is clear with the improvement in mean
values of yield traits in F; and F, generations
due to accumulation of favorable alleles.
El-Harony (1998) showed that the direct
selection for high lint percentage may be

improved by both boll weight and seed index
traits. Okaz et al. (2014) indicated that, for
improving boll weight and lint percentage the
use of single cross or the triple crosses at
selection intensity 5% was the best way.
Ramadan et al. (2014) reported that the
predicted and actual genetic advances were high
for boll weight, lint yield /plant and lint index in
F2 generation, while the actual advance in F;
generation at two selection intensities had higher
for lint yield/ plant , seed cotton yield/plant, lint
index and boll weight. There were close
agreement between predicted and actual
advances for lint yield/plant, lint percentage and
seed index, which may be due to the
predominance of additive genetic effect. Gibely
(2021) found that the response to selection was
to be positive for all traits during F, and F;
generations.

The predicted advance at two selection
intensities in F4 generation are presented in
Table 6. Highly genetic gain from selection was
achieved for boll weight, seed cotton yield /plant
and number of bolls /plant.

Means of the selected 8 families from F,
generation (Table 7) recorded highest values in
most studied traits similar to better parent (Giza
85) and check variety (Giza 95). Families
number 1, 9,155, 29 and 156 were the best
genotypes for relevant yield traits. These
families surpassed the better parent, check
variety and gave best values for most characters.
The breeder may exploit such families in
breeding programs aiming to improve cotton
yield.

Results of phenotypic correlation coefficient
between SCY/P with the other four components
and also among the LCY/P, B/P, B.W and L%
themselves were done and existing in Table 8.
SCY/P was highly significant and positively
associated with three traits namely LY/P
(0.989), boll weight (0.991) and lint percentage
(0.962). While, number of bolls/plant recorded
negative and low correlation with SCY/P (-0.369).
LY/P was highly significant and positively
correlated with two traits boll weight (0.982)
and lint percentage (0.976). But, lint yield/plant
was negatively correlated with number of bolls/
plant (-0.448). Moreover, boll weight was positively
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Table 4. Means, predicted and actual gains by selection in the F, and F; generations for B.W,
L%, B/P and SCY/P at 5% and 10% selection intensity

Mean in F3 Predicted from F2
. generation at 5%
Mean in

Traits F2 Actual Actual% Actual Actual%
5% 10. % Pred. S.A.%

Actual from F3 generation

%S5 %10

B.W 2.07 2.34 2.28 0.585 28.23 0.128 5.51 10.1 4.44
L% 36.64 37.61 37.21 6.23 18.18 0.97 2.57 0.58 1.55
B/P 18.18 20.66 21.26 11.31 62.22 3.08 14.50 2.48 12.01
SCY/P  33.05 51.74 45.13 19.17 58.00 18.12 54.82 12.08 36.55

Table 5. Predicted and actual advanced of yield traits in F; and F, generations of the cross
population Giza 80 x Giza 85

Selection

Traits CheckinF, Mean F, Predicted  advance Mean Predicted Sa?jl\?;tr:gg
5% S.A. % F,10%
5% S.In 10% S.In
B.W. 2.36 2.71 0.468 17.30 2.49 0.497 19.93
L% 37.16 39.51 1.52 3.86 38.86 1.11 2.87
B/P 27.55 31.53 6.90 48.32 27.88 9.50 3497
SCY/P 55.68 65.26 16.51 25.29 53.95 20.85 38.64

Table 6. Predicted advances of yield traits in F4 generation of the cross population Giza 80 x

Giza 85
Mean in Mean Predicted from F; Actual from E Predicted from F3 Actual from
Fs F4 at 5% 4 at 10% F4
Traits
Actual Actual% Pred. Pred.% Actual Actual%
5% Pred. S.A%
5% 10% 10%

B.W 2.34 2.71 0.730 31.25 0.38 14.02 0.524 23.00 0.215 8.62
L% 37.61 39.51 7.09 18.86 1.90 4.81 6.25 16.79 1.65 4.25
B/P 20.66 26.5 12.66 59.58 5.84 22.03 10.50 50.86 1.22 5.59
SCY/P  51.74 65.25 25.15 48.61 13.52 26.13 22.23 49.25 8.82 19.52
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Table 7. The superiority of best selected families from the cross population Giza 80 x Giza 85
based on seed cotton yield/plant, boll weight, lint percentage and bolls /plant under the
selection intensity (5%o) in 2020 growing season

Families Boll weight Seed cotton yield/plant Lint Percentage Bolls /Plant

1 3.05** 55.46 40.94** 32.67**
9 3.03** 56.59** 41.46** 21.33

155 3.24** 57.09** 41.82** 33.67**

29 3.11** 75.78** 43.04** 35.33**

26 2.92** 70.20** 42.21** 32.67**

125 3.09** 66.45** 37.13 29.74**

177 3.36** 77.19%* 35.21 34.74**

156 3.12** 62.33** 36.38 32.44**

200 3.31** 72.83** 39.40** 32.41**

73 3.11** 58.74** 37.89 30.33**
Generation Mean F4 3.13 65.26 39.13 31.53
Mean of the best 8 families. 3.15 67.57 39.51 32.66
Point start(M.F2gen.) 2.07 33.05 36.64 18.18
Giza 85(better parent) 2.46 49.66 36.28 17.35
Giza 95 (check Varity) 2.87 55.68 37.16 27.55
LSD 5% 0.215 4.62 3.05 5.68
LSD 1% 0.308 6.59 4.35 7.59
Act.(M.F4-M.F2) 0.64 14.48 2.97 32.21

Table 8. Estimates of phenotypic correlation coefficient in F, generation between all pairs

studied traits of the cross population Giza 80 x Giza 85

of

Traits S.CY/P B/P B.wW L%
SCY/P 1 -0.369 0.991%* 0.962%%
L.Y/P -0.448 0.982%* 0.976%*
B/P 1 0.273 0.916**
B.W 1 0.631**
L% 1
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correlated with number of bolls/plant (0.273).
But, boll weight was significant and positive
correlated with lint percentage (0. 916).
However, number of bolls/plant showed
positively and significant correlation with lint
percentage (0.631). These results are in agreeing
with the findings of Mohamed (2006), An et al.
(2008), Desalegn et al. (2009), Khan et al.
(2009, El-Lawendy et al. (2011), Mahrous et
al. (2012), Baloch et al. (2014 -a), Erande et al.
(2014), El-Mansy (2015), Al-Hibbiny et al.
(2019). On the other hand, Ahmed et al. (2008)
reported that there were negatively correlated
between B.W with S.C.Y/P. Baloch et al.
(2014b) revealed that bolls plant was highly and
positively associated with seed cotton yield.
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