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ABSTRACT

Selection for seed cotton yield plant™ in a segregating population of cotton of cross Giza 95 x Super Giza
86 was applied under new reclaimed lands conditions for three summer season, 2019, 2020 and 2021 at Mallawy

Agriculture Research station, west of EI Minia. The wide range of seed cotton yield/plant in the F>-generation
from 16.40 to 186.00 gm. Indicating ability effective selection for seed cotton yield. Entries mean squares of the
selection criterion; seed cotton yield and lint yield/plant and number of bolls/plant were high significant in Fs-
generation. Estimates higher than 82.71% of heritability for the seed cotton yield, lint yield/plant and
branches/plant. Two families; No. 6 and 9 were higher than the better parent Giza 95 and bulk sample in each of
seed cotton yield, lint yield/plant and number of bolls /plant in the F4-generation. Four selected families no. 2, 6,
9 and 20 were showed significant (p<0.05 or 0.01) increase compared to the bulk in seed cotton yield/plant by
19.26, 50.03, 32.16 and 64.26%, respectively. The seed cotton yield per plant showed strong positive genotypic
and phenotypic correlation with each of lint yield per plant by 0.99 and bolls number/plant 0.97 and 0.95,
respectively. Moreover, low positive correlation with boll weight, seed index, fiber length and uniformity index,
with negative correlation with each of lint percentage, fiber fineness, lint index and fiber strength.
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INTRODUCTION

Cotton is considered the first fiber crop in the world
and it is considered the most important cash crop in Egypt,
hence great effort have been devoted to increase the yield
capacity and fiber quality through breeding programs, which
depends on the knowledge concerning multiple factors such
as heterosis, inbreeding depression and the nature of the
interactions of genes controlling different characters. Cotton
breeding program use hybridization between the desired
genotypes and use pedigree method of selection for
developing new varieties that possess higher yield and good
quality Hybridization followed by pedigree selection was and
still the breeding procedure that yielded all Egyptian cotton
varieties grown commercially. Most of plant breeders use
pedigree selection method to develop cotton varieties.

The information about the degree of association
among different traits and different generations (F», Fsand
Fs) of cotton is of great importance to plant breeding
programs designed to combine the desirable expression of
several characters.

Negative correlation between any traits selected may
results in a reduction in the rate of improvement for some of the
traits in comparison to the improvement that could be attained
if the correlations were positive or non-existent. Therefore, the
breeder should use some kinds of modified selection
procedures to improve the population mean of concerned traits.
Similar results are found by Echekwu (2001), Tang etal. (2009)
and El-Lawendey and EI-Dahan (2012).

The current study aims to determine the efficiency of
selection for seed cotton yield plant-1 in a segregation
population of cotton under new reclaimed lands conditions.
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MATERIALS AND METHODS
The experiment was carried out for three successive
seasons; 2019, 2020 and 2021 in sandy soil at Mallawy
Agriculture Research station, El Minia.
Table 1. The chemical analysis of the sandy soil.

Items Value Range
pH 7.8 7.00-7.50
E.C. 115 1.00-2.00
CaCo3 % 4.17 <7.00
Soluble Cations (meq/L.) Soluble Anions (meg/L.)

Ca+2 9.00 0.30 CO32  0.00 -
Mg +2 1.00 3.00 HCO3-* 10.00 -
Na + 13.00 0.30 cl 140 -
K+ 0.12 - SO42 010 -

Macro elements (ppm) Micro elements (ppm)
N 10.00  80.00-100.00 Fe 157 4.00-6.00
P 002  15.00-25.00 Cu 0.62 1.00-1.50
K 91.00 250.00 Zn 024 1.20-1.50

Mn 0.21  1.80-2.00

The basic material was a segregating population in F»-
generation raised from the cross (Giza 95 x Super Giza 86).
Table 2. The pedigree and categories of the two parental

cotton varieties
Variety Pedigree Category
Giza95 Giza83 x (Giza 75x 5844) x Giza80  Long stable
Super Giza 86 Giza 75 x Giza 80 Long stable

Experiment layout:

In 2019 season, 500 individuals’ plants in F»-
generation were grown on March 26" 2019 in spaced plants
in rows 60. cm apart and 40 cm within a row between hills.
After full emergence three weeks after growing the hills were
thinned to one plant per hill. Also, the two parents were grown
in separate plot. The recommended cultural practices for
cotton production in newly reclaimed lands were adopted
throughout the growing seasons.
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Data were recorded on 400 plants from each
population. At end of the growing season, two pickings were
taken on all single plants. Pedigree selection was practiced on
the highest 100 yielding plants in cotton seed yield plant® as
a selection criterion (25% selection intensity) form each
population.

An equal number of from each plant (500 plants) were
bulked to give Fsrandom bulk sample.

In 2020 season, the100 families along with the parents
and the bulk simple were grown in March 29" 2020. A
randomized complete black design of three replications was
used. The plot size was one row 4 m. in long, 60 cm. apart and
40 cm. within a row between hills. After full emergence
seedlings were thinned to one plant per hill (10 plants/row). At
end of the season, the best plant from each of the best 30
families in seed cotton yield plant™* was save to give 30 selected
plants for the selection criterion (seed cotton yield per plant).

In 2021 season, the thirty selected plants (F.-
generation) were grown on March 24" 2021. The same
procedures for the previous season were followed.

The following traits were recorded on individual
guarded plants of each plot: Seed cotton yield/plant in gm.
(SCY/P), Lint yield/plant in (gm.) (LY/P), Lint percentage
(LP) = (lint yield / seed cotton yield per plant) x100, Boll
weight in gm. (BW), Number bolls/ plant (NB/P), Seed index
in gm. (SI) as weight of 100 seeds and Lint index in gm. (LI)
as weight of lint cotton in sample (weight of seeds in this
sample) x seed index.

The following fiber quality traits were taken on only
100 individual plants selected from F,-generation in season
2019 because of difficulty take fiber quality traits on the all F,
plants (500 plants), while in Fsand F4, the four fiber quality
traits were taken on all selected plants by 100 plants of F; and
30 plants of Fs.

1- Fiber fineness (Mic), fineness was expressed as Micron
ire value.

2- Fiber strength as Pressley Index (P1) was measured by the
H.V.l instrument

3- Fiber length (UHM), the Upper Half Mean length was
measured by H.V.1.

4- Uniformity index (Ul %) was measured as a ratio between
the mean length and the upper half mean length of fibers
and is expressed as a percentage.

Statistical procedures:

Data were subjected to proper statistical analysis of
RCBD according to Steel and Torri (1980). Analysis of
variance and covariance were performed on the studied traits
based on the plot mean to estimate heritability, genotypic and
phenotypic coefficients variations, phenotypic and genotypic
correlations were estimated by the methods outlined by
Johnson et al. (1955).

Broad sense heritability H.bs was estimated as the
ratio of genotypic to phenotypic variances according to
Walker (1960).

The phenotypic (pcv%) and genotypic (gcv%)
coefficients of variability were estimated according to Burton
(1952).

Phenotypic and genotypic correlation coefficients
were determined as outlined by Hanson et al. (1956).

Estimates of expected genetic advance (AG) in Fo-
generation according to (Falconer, 1981)

Observed direct selection response for the selected
families were determined by following formula given by
Steel and Torri (1980) and measured as deviation percentage
of family mean from the bulk sample or the better parent.

The significance of observed direct response to
selection was using least significant difference LSD as

follows; LS.D=t. /2 A:SE

RESULTS AND DISCUSSION

Pedigree selection for seed cotton yield per plant was
conducted on a segregating cotton population in F», Fs and Fs-
generation throughout three growing seasons of 2019, 2020
and 2021. Single trait selection for seed cotton yield was
applied.

A- Description of the base population.

Seed cotton yield/plant in the F,-generation ranged
from 16.40 to 186.00 gm. with an overall mean 57.06 gm
(Table 3). Indicating wide range of variability and selection
for seed cotton yield could be effective. Similar results are
found by Shaheen et al. (2000), Jin and Zhang (2005), EI-
Lawendey et al. (2008) and EI-Okkiah et al. (2008).

Table 3. Means, phenotypic variance (6°ph), heritability
in broad sense (H b) and expected genetic
advance (AG) of the base population for the
studied traits in cotton; season 2019.

Items SCY/P LCY/P L% N.B/P BW SI LI
Base population
Mean 5706 2216 3847 3042 187 7.69 482
+SE +1.15 +049 +0.12 +059 +0.01 +0.02 +0.03
c?ph 53154 9474 6.04 13963 002 020 0.29
Kurtosis 470  3.99 -054 446 366 104 -031
Skewness 1.62 158 -059 149 -133 -0.15 -0.16
Min. 16.40 6.00 3136 820 1.09 6.00 326
Max. 186.00 75.00 4280 97.89 230 930 6.35
CV.% 4041 4391 639 3884 7.64 578 11.13
Hb % 5131 61.01 7931 56.12 41.00 49.40 61.84
AG 1504 755 248 843 007 028 042
AG/Mean 2635 3406 644 2771 399 363 875
Giza 95
Mean 69.27 2637 3820 3545 199 757 4.68
+SE +466 +1.64 +0.37 £2.69 +0.03 +0.11 +0.10
c? 21729 2700 138 7229 001 011 0.10
Min. 4850 1920 3658 2530 1.90 6.90 4.40
Max. 9250 3390 4041 4868 220 800 543
CV.% 2128 1970 3.08 2399 553 445 6.69
Super Giza 86

Mean 7263 2846 39.16 3820 196 752 4.85
+SE 1548 +216 +0.34 #2224 10.04 £0.09 +0.11
c? 30032 46.87 112 5024 0.02 009 0.2
Min. 4590 1790 3730 2869 170 7.10 434
Max. 102.80 40.10 40.78 5140 220 800 5.44
CV.% 2386 2405 271 1855 6.89 390 7.00

Comparing the population mean with the two parental
means indicated partial dominate towards to the low yielding
parent Giza 95 (69.27 gm.) in which the population mean was
(57.06 gm.) (Figure 1). The coefficient of variability in seed
cotton yield was 40.41% (Table 3), this value was very high
indicating ability for selection seed cotton yield in Fo-
generation. Similar results are found by Mahdy et al. (2001a),
Mahdy et al. (2006), Mahdy et al. (2007) and Hassaballa et
al. (2012)

The wide range of variability of the two parents which
are determine the environmental variances reduced the genetic
variance in F>-generation of the population. Furthermore, the
dominants effect was obvious hence estimates of heritability in
broad sense was intermediate by 51.31% (Table 3).
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Estimate of heritability in broad sense were high for
the most traits and intermediate for boll weight (41.00%) and
seed index (49.40%) (Table 3).

Regard lint cotton yield ranged from 6.00 to 75.00
with average 22.16 gm. The population mean showed
dominance or over dominance compared to the lowest parent
(Giza 95) 26.37 gm.

Mean of seed cotton yield / plant (57.06 gm.), lint cotton
yield (22.16 gm) and number of boll per plant (30.42) showed
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over dominance towards to the lower parent Giza 95 which gave
69.27 gm., 26.37 gm. and 35.45 for these traits, respectively.
Indicating effective selection for these traits. Moreover, mean of
seed index 7.69 gm. showed over dominance towards to the
higher parent Giza 95 (7.57 gm.) (Table 3).

Lint percentage of (38.47%) showed partial
dominance towards to the lower parent Giza 95 (38.20%)
while the contrast was observed for lint index.
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Figure 1. The characteristics of the individual plants in F2-generation for the studied traits.

Simple correlation coefficients among the studied
traits in the base population are shown in Table 4.

Seed cotton yield per plant showed positive and
significant (p<0.01) correlation with all studied traits in except
seed index where the correlation coefficient was very low
negative and insignificant. Indicating that selection for seed
cotton yield may resulted in increase in these traits, while may
cause decrease seed index.

Correlation coefficients between lint cotton yield with
each of L%, NB/P, BW and LI were positive and significant
(p=<0.01). Indicating that selection for lint cotton yield resulted
in increased lint percentage, number of bolls / plant and lint
index.

Table 4. Simple correlation coefficients among traits of the

base population in the F>-generation, season 2019.
SCY/P LCYIP L% NB/P BW _ SI LI

SCY/P 0.99** 0.38** 098** 0.21** -0.06 0.32**
LCY/P 0.49** 097** 0.20** -0.08 0.41**
L % - 037%* 0.03 -0.12* 0.85**
N.B/P - 0.02 -0.05 0.32**
BW - -0.07  0.00
Sl - 041
LI -

*and ** significant at 0.05 and 0.01 levels of probability, respectively.

Lint percentage showed positive and significant
(p<0.01) correlation with each of number of bolls and lint
index.

Positive and significant (p<0.01) correlation was
found between number of boll/plant and lint index.

Boll weight showed negative and insignificant
correlation with seed index. Positive and significant (p<0.01)
correlation in F, generation was observed between seed index
and lint index. Echekwu (2001), Tang et al. (2009) and EI-
Lawendey and El-Dahan (2012).

B- Evaluation of pedigree selection for seed cotton yield in
Fs generation, season 2020.
1- Means, variance and heritability estimates

Mean squares of the 100 selected families for seed
cotton yield / plant and the other correlated traits are shown in
Table 5.

Mean squares of the entire studied trait were
significant (p<0.01) except for lint percentage and boll
weight. Indicating the presence of variability in the selection
criterion, seed cotton yield per plant. Similar results are found
by Abdel-Zaher et al. (2007), Khan et al. (2009), Tang et al.
(2009) and Soomro et al. (2010)

Seed cotton yield/plant ranged from 46.97 to 160.47
with average 86.06 gm. and showed over dominance lower
than the low yielding parent Giza 95 (117.30 gm.) the same
trend was found with trait lint yield per plant.

Complete dominance was found for traits lint
percentage, boll weight and fiber strength. Where the
dominance was towards to the lower parent Giza 95 (1.83
gm.) and mean of population (1.85 gm.) of boll weight
moreover, the dominance was towards to the higher parent in
the two others traits L% and PI.

Lint yield per plant was showed over dominance to
lower parent Giza 95. Lint index and fiber length were
showed additive gene action or on dominance because the
mean of population was nearly equal to the mid parents.

Lint percentage, uniformity index was showed the
complete dominance towards to the higher parent Super Giza
86. The rest traits were showed over dominance towards to
the lower parent Super Giza 86 for traits NB/P, Sl, MIC mc
and uniformity index.
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Estimate of genotypic and phenotypic coefficients of
variability were high for seed cotton yield per plant by 22.52
and 22.98 %, respectively (Table 5). Also, g.c.v and p.c.v
values were high for LY/P and NB/P by (27.95 and 83.63%)
and (22.09 and 22.93%), respectively (Table 5).

The close estimates of g . ¢. v and p. c. v resulted in
high estimates of heritability in broad sense of SCY/P, LY/P
and NB/P by 96.00%, 94.29% and 92.77%, respectively.
These high values of coefficients of variability and heritability

resulted in high estimates of the expected genetic advance of
Fz mean by 47.66%, 48.13% and 45.95% for traits SCY/P,
LY/P and NB/P, respectively. The same trend was found for
trait fiber fineness. Similar results are found by Tang et al.
(2009) and Hassaballa et al. (2012).

The g. c. v and p. c. v values for the rest traits were
low ranged from (1.06 and 1.11%) of Ul% to (5.43% and 8.32
%) of LI, respectively (Table 5).

Table 5. Mean squares of the studied traits for the 100 families in F3-generation, family mean, the parents and the bulk,
phenotypic (pcv) and genotypic (gev) coefficients of variability, expected genetic advance (AG) and heritability

in broad sense (H b).

Items df SCY/P LY/P LP/% NB/P BW Sl/g
MS Reps 2 150.37 37.98 16.77 608.13 0.7 8.3
MS Entries 102 1219.75** 193.08** 8.94 351.46** 0.03 0.32**
MS Error 204 48.72 13.19 8.85 26.86 0.02 0.18
Mean 86.06 3315 3854 46.86 1.85 721
+SE +0.68 +0.32 +0.24 +0.50 +0.02 +0.04
Min. 46.97 17.93 34.83 26.3 153 6.5
Max. 160.47 61.97 46.02 84.09 203 8.07
gev 22.52 22.95 2.7 22.09 2.65 3.03
pev 22.98 23.63 4.45 2293 541 457
H b% 96 94.29 36.71 92.77 24.07 43.97
AG 41.02 15.96 1.36 2153 0.05 0.31
AG/Mean % 47.66 48.13 353 45,95 281 4.34
Bulk 934 3557 38.14 45.92 203 7.6
G95 117.3 45.37 38.69 64.25 1.83 7.57
S G86 129.53 48.17 37.18 61.77 21 7.37
LSD average 5% 7.94 4.13 3.38 5.89 0.17 0.48
LSD average 1% 10.45 544 4.45 7.76 0.23 0.64
Items df LI/g MIC Pl UHM Ul%

MS Reps 2 5.64 0.03 013 115 1.39

MS Entries 102 0.42** 0.38** 0.10** 1.35%* 249

MS Error 204 0.25 0.02 0.05 0.2 0.22

Mean 4.54 3.22 9.83 31.68 83.09

+SE +0.05 +0.01 +0.02 +0.05 +0.05

Min. 3.74 2.63 9.38 30.29 8147

Max. 745 3.96 10.24 33.27 84.93

gev 543 10.8 137 193 1.06

pev 8.32 111 1.86 21 111

H b% 42.51 94.68 53.97 84.54 91.6

AG 0.35 0.73 021 1.22 1.82
AG/Mean % 7.64 22.71 217 3.84 2.19

Bulk 4.68 3.53 9.67 32.35 83.73

G95 4.77 3.63 9.83 31.00 82.77

S G86 4.38 3.33 10.07 32.63 83.83

LSD average 5% 0.57 0.17 0.25 0.51 0.53

LSD average 1% 0.75 0.22 0.32 0.68 0.69

*** significant at 0.05 and 0.01 levels of probability; respectively.

AG = expected genetic advance from selection the superior 8.33% of the families.
LSD. Average = to compare families mean with the bulk sample or the better parent.

2- Average direct observed gain for seed cotton yield in
Fs-generation.

Table 6 showed the average observed direct gain from
selection 100 families for seed cotton yield per plant in Fz-
generation.

Table 6. The average observed direct and correlated gain
from selection 100 families in percentage of bulk
sample and the better parent in F3-generation,

season 2020.
Items Bulk Better parent LSD5% LSD 1%
SCY/P -7.86* -33.56** 7.79 10.25
LY/P -6.79** -31.18** 3.69 4.85
LP% 1.05 -0.39 2.69 354
NB/P 2.05 -27.07** 5.69 7.49
BW -9.02** -11.90** 0.17 0.23
Sl -5.13** -4.71%* 0.49 0.64
LI -3.01** -4.89%* 0.56 0.74
MIC -8.87** -11.38** 0.16 0.21
Pl 1.69** -2.35%* 0.24 0.32
UHM -2.08** -2.92%* 0.52 0.68
U1% -0.77** -0.89** 0.52 0.69

*and ** Significant at 0.05 and 0.01 levels of probability, respectively.

Average correlated gains in percentage the better parent
showed that all the studied traits showed significant (p<0.01)
decrease with range from -31.18% of LY/P to -0.89% you of
Ul with exception LP% that showed insignificant decrease by
-0.39% (Table 6). Mahdy et al. (2009 a).

C- Evaluation of selection for seed cotton yield in Fs-
generation, season 2021.
1- Means and variances

Mean squares of the 30 selected families for seed
cotton yield along with the parents and bulk for the studied
traits in Fs-generation are presented in (Table 7).

Entries mean squares of the selection criterion; seed
cotton yield and lint yield/plant and number of bolls / plant
were significant (P<0.01). In addition significant (P<0.05 or
0.01) differences for lint percentage and fiber length.
Indicating sufficient retained genetic variability for further
cycles of selection for these traits.

Phenotypic coefficient of variability;, PCV% was
slightly larger than the GCV% for all traits. The narrow
differences between GCV and PCV% resulted in high estimates
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of broad sense heritability for the seed cotton yield, lint
yield/plant and number of branches/plant by 93.67, 91.07 and
82.72%, respectively (Table 7). Moderate estimates of broad
sense heritability were recorded for lint percentage (53.56%)
and fiber length (42.60%). Moreover, low values of broad sense
heritability were estimated for the remained traits (Table 7).
Mahdy et al. (2006), Abdel-Zaher et al. (2007), Khan et al.
(2009), Hassaballa et al. (2012) and Yahia and Hassan (2015).
Mean seed cotton yield of the thirty selected families
(Table 8) in the F4-generation ranged from 59.13 to 165.47 with
an average of 100.82 gm., Only two families; No.6 and No.9
were higher than the better parent Giza 95 and bulk sample in
seed cotton yield, lint yield/plant and number of branches/plant.
Selection for seed cotton yield resulted in insignificant
increased for seed cotton yield, lint yield/plant and lint
percentage compared to the bulk sample and lint percentage
and index compared to the better parent. While, the rest traits

showed decreased compare to the bulk and better parent as a
result to selection for seed cotton yield in F4-generation.

Table 7. Mean squares, phenotypic (p.c.v.%), genotypic
(9.c.v.%0) coefficients of variation broad sense
heritability (Hb%6) for the 30 selected families
for traits with the parents and bulk in Fs
generation, season, 2021.

S.\V. Reps  Entries  Error g.cv.% p.cv.% Hb%
df 2 32 64 - - -
SCY/P 1492 1603.65** 10158 2198 2271 93.67
LY/P 6.13 23481** 2098 2082 2182 9107
LP 394 1.98** 0.92 148 203 5356
BW 0.05 0.06 0.06 497 917 29.38
NB/P  69.26 485.01** 8381 20.76 2283 8272
Sl 174 0.13 01 127 274 2159
LI 0.88 0.25 0.17 3.19 566 31.86
MIC 042 0.05 0.03 192 337 3228
PI 2.65 0.16 0.18 0.58 247 556
UHM 083 0.54* 0.31 0.86 133 426
Ul% 138 0.75 0.72 0.13 059 455

*, ** significant at 0.05 and 0.01 level of probability, respectively.

Table 8. Means of the studied traits for the 30 selected families, bulk sample and the two parents in Fs-generation.

Fam. no SCY/P LY/P LP BW NB/P SI LI MIC Pl UHM Ul%
1 82.80 32.33 39.07 1.70 48.71 767 4.93 3.82 10.48 3245 84.50
2 120.13 48.60 40.44 173 71.89 7.87 5.34 3.78 10.62 3178 85.05
3 120.47 47.30 39.31 203 60.84 7.87 5.10 3.92 10.15 32.02 84.27
4 82.13 3323 40.45 203 40.48 7.33 4.96 393 10.27 32.23 84.33
5 104.80 43.10 41.16 1.87 56.13 7.50 5.25 3.72 10.13 32.35 83.85
6 151.13 59.27 39.18 1.93 78.46 7.67 4.94 3.85 10.38 31.85 84.58
7 89.80 36.27 40.38 197 46.32 7.87 5.33 4.05 9.98 3247 84.15
8 62.47 25.20 40.44 1.83 34.90 7.67 521 4.05 10.05 3112 83.80
9 133.13 49.97 3749 1.83 7281 7.63 4.62 3.73 9.98 31.88 83.67
10 113.47 40.70 4121 1.70 68.46 7.53 431 3.73 10.43 32.52 84.33
11 108.80 4343 39.93 1.90 57.76 7.60 5.07 3.90 10.05 31.60 84.33
12 112.47 45.83 40.75 177 64.82 7.57 5.20 3.65 10.08 3175 84.28
13 96.80 39.07 4041 197 49.36 7.90 5.36 3.92 10.32 32.03 84.32
14 103.80 42.03 40.48 2.03 51.28 7.80 5.30 4.00 10.27 32.10 84.73
15 100.80 40.93 40.70 1.87 53.93 7.60 5.22 3.88 10.18 32.18 83.40
16 98.47 39.67 40.27 1.90 52.02 7.57 5.10 3.73 9.77 32.13 83.60
17 79.80 32.63 40.98 157 50.92 7.53 5.23 3.82 10.03 31.38 84.32
18 85.80 3447 40.20 1.93 44.86 7.10 4.78 3.68 10.03 3217 83.88
19 119.80 46.60 38.83 1.80 68.40 7.33 4.67 3.88 10.03 31.93 84.28
20 165.47 66.47 40.17 2.00 84.62 7.77 5.22 3.87 10.08 3248 84.62
21 107.13 43.53 40.67 173 61.90 7.73 5.30 3.70 1043 32.37 84.23
22 107.47 4347 40.44 177 61.19 7.60 5.16 3.75 10.50 32.32 84.45
23 117.47 46.50 39.59 1.83 67.31 .77 5.09 3.87 10.23 31.92 84.03
24 95.47 39.80 41.69 1.83 52.59 8.30 5.94 3.83 10.30 3247 85.05
25 89.13 35.67 40.04 153 58.30 7.73 517 3.98 9.97 3125 83.45
26 7447 30.67 41.16 2.10 35.53 7.53 5.27 3.95 1048 3177 84.67
27 59.13 23.80 40.20 203 30.54 7.57 5.09 3.70 1047 3167 84.52
28 82.53 33.40 40.50 1.90 43.70 7.57 5.15 3.85 10.30 32.22 82.90
29 7147 28.27 39.50 1.83 39.52 7.63 4.99 3.65 10.33 32.72 84.53
30 88.13 36.07 40.94 1.63 54.13 7.50 5.20 3.63 10.50 31.82 83.92
Average 100.82 40.28 40.22 1.85 55.39 7.64 512 3.83 10.23 32.03 84.20
Bulk 100.73 39.80 3951 1.90 53.15 7.83 512 4.03 10.33 32.02 83.82
Giza 95 123.00 46.83 38.03 1.83 67.26 743 4.56 4.00 9.87 31.03 83.17
Giza 86 111.67 43.13 38.63 2.00 55.83 7.77 4.89 3.60 10.80 32.67 84.40
LSD 5% 16.83 7.65 1.60 041 15.29 0.54 0.69 031 0.71 0.93 141
LSD 1% 22.68 10.31 2.16 0.56 20.60 0.72 0.93 041 0.96 1.25 1.90

2- Observed direct and correlated response to selection
for seed cotton yield.

Observed direct and correlated response to selection
for seed cotton yield per plant in percentage the unselected
bulk sample and the better parent in Fs-generation are shown
in Tables 10 and 11.

Overall mean of the 30 selected families showed
insignificant increase in the selection criterion; seed cotton
yield per plant than the unselected bulk sample by 0.09% and
insignificant increase in the correlated traits lint yield/plant,
lint percentage, number of bolls /plant, fiber length and
uniformity index by 1.19, 1.79, 4. 21, 0.05 and 0.46%,
respectively (Table 10). Four selected families no. 2, 6, 9 and
20 were showed significant (p<0.05 or 0.01) increase

compared to the bulk sample of the selection criterion seed
cotton vyield/plant by 19.26, 50.03, 32.16 and 64.26%,
respectively and increase in two correlated traits lint
yield/plant by 22.11, 48.91, 25.54 and 67.00 %, respectively,
and number of bolls per plant by 35.25, 47.61, 36.99 and
59.21%, respectively (Table 10). Moreover, the family no. 3
and 19 surpassed significant (p<0.05) the bulk sample in the
selection criterion SCY by 19.59 and 18.93%, respectively.
Nine selected families no. 5, 10, 11, 12, 14, 15, 21, 22 and 23
were showed insignificant increase in selection criterion seed
cotton yield/pant than the bulk sample with ranged from
0.07% of no. 15 to 16.61% of family no 23. Also, the same
nine families in addition no. 3 and 19 were showed
insignificant increase compared the bulk sample in lint
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yield/plant ranged from 2.26% of family no. 10 to 18.84% of
family no. 3 (Table 10). Soomro et al. (2010), Hassaballa et
al. (2012), Kazerani (2012) and Soliman (2018).

For lint percentage, out of the 30 selected families,
four families no. 5, 10, 24 and 26 showed significant increase
by 4.17, 4.30, 5.52 and 4.18%, respectively compared to the
undetected bulk sample. While, twenty selected families were
showed insignificant increase ranged from 1.07% of family
no. 11 to 3.72% of family no. 17 than the bulk sample.
Meanwhile, the rest six selected families were showed
significant or insignificant decrease in lint percentage

compared to the bulk sample. In comparison with the bulk
(Table 10). It's found that eighteen selected families were
showed significant (p<0.05 or 0.01) increase in lint
percentage ranged from 4.25% of family no. 16 to 7.92% of
family no 24 and 11 selected families surpassed insignificant
the better parent in lint percentage ranged from 0.51% of
family no. 19 to 4.07 % of family no. 18. Only one family no.
9 that gave insignificant decrease by -2.94% in LP compared
to the better parent (Table 11). Mabrouk (2020) reported
similar results.

Table 10. Observed direct and correlated response to selection seed cotton yield (F4) in percentage of the bulk; season 2021.

F.N SCY/P LY/P LP BW NB/P SI LI MIC  PI UHM  Ul%
1 -17.80* -18.76 -1.12 -10.53 -8.37 -2.13 -3.63 537 145 135 0.82
2 19.26* 22.11* 2.35 -8.77 35.25* 0.43 4.33 620 274 -0.73 147
3 19.59* 18.84 -0.51 7.02 14.46 0.43 -0.44 -289 -177  0.00 0.54
4 -18.46* -16.50 2.37 7.02 -23.84 -6.38 -3.05 -248 -065 0.68 0.62
5 4.04 8.29 417 -175 5.60 -4.26 2.59 -785* -194 104 0.04
6 50.03** 48.91** -0.84 175 47.61** -2.13 -3.46 -455 048  -0.52 091
7 -10.85 -8.88 2.20 351 -12.85 0.43 4.10 041 -339 141 0.40
8 -37.99** -36.68** 2.34 -3.51 -34.34* -2.13 179 041 -274 -281 -0.02
9 32.16** 25.54* -510* -351 36.99* -2.55 -9.78 -744  -339 -042 -0.18
10 12.64 2.26 430* -10.53 28.79* -3.83 -15.78*  -7.44 097 1.56 0.62
11 8.01 9.13 1.07 0.00 8.67 -2.98 -1.00 -331 274 -130 0.62
12 11.65 15.16 3.15 -7.02 2194 -340 1.65 -950* -242 -0.83 0.56
13 -3.90 -1.84 2.28 351 -7.13 0.85 4.68 -289 -016  0.05 0.60
14 3.04 5.61 246 7.02 -3.52 -0.43 3.61 -083 -065 026 1.09
15 0.07 2.85 3.00 -1.75 1.46 -2.98 2.00 372 -145 052 -0.50
16 -2.25 -0.34 1.93 0.00 -2.13 -340 -0.33 -744 548 0.36 -0.26
17 -20.78* -18.01 372 -17.54 -4.21 -3.83 215 537 290 -1.98 0.60
18 -14.82 -13.40 175 175 -15.61 -9.36** -6.63 -868* -290 047 0.08
19 18.93* 17.09 -1.73 526 28.69 -6.38 -8.70 372 290 -0.26 0.56
20 64.26** 67.00** 1.67 5.26 59.21** -0.85 1.86 413 242 146 0.95
21 6.35 9.38 2.94 -8.77 16.45 -1.28 3.59 -8.26* 0.97 1.09 0.50
22 6.68 9.21 2.34 -7.02 1512 -2.98 0.84 -7.02 161 0.94 0.76
23 16.61 16.83 0.19 -3.51 26.63 -0.85 -0.59 413 097 031 0.26
24 -5.23 0.00 552*  -351 -1.05 5.96 1596* 496 -032 141 147
25 -11.52 -10.39 134  -19.30 9.68 -1.28 0.90 -124  -355 -2.39 044
26 -26.08** -22.95* 4.18* 10.53 -33.15* -3.83 2.90 207 145 -0.78 101
27 -41.30** -40.20** 174 7.02 -42.55** -340 -0.68 -826* 129  -1.09 0.84
28 -18.07 -16.08 251 0.00 -17.78 -3.40 0.54 455 -032 062 -1.09
29 -29.05** -2898** 003 -351 -25.65 -2.55 -2.62 -9.50*  0.00 219 0.86
30 -12.51 -9.38 362 -14.04 1.83 -4.26 151 -992* 161 -0.62 012
Average 0.09 119 179 -2.51 421 -2.43 -0.06 510 -1.02  0.05 0.46
LSD5% 16.71 19.22 405 2180 28.76 6.86 13.43 7.63 6.88 2.90 1.69
LSD1% 22.52 25.90 546  29.38 38.76 9.24 18.10 1028 9.28 3.91 2.27

* ** significant at 0.05 and 0.01 level of probability, respectively.

For the selection criterion; SCY compared to the better
parent, average the 30 selected families were showed negative
insignificant (p<0.05) response to selection by -18.03%. and
insignificant decrease in the correlated traits; LY/P, BW, NB/P,
SlI, MIC, PI, UHM and Ul % by -14.00, -7.39, -17.65, -1.59, -
4.31, -5.29, -1.95 and -0.23%, respectively (Table 11).

For lint index, only one selected family no. 24 was
showed significant increase (p<0.05 and 0.01) compared to
the bulk sample by 15.96% and the better parent by 21.41%
(Tables 10 and 11).

All selected families were showed insignificant
negative response to selection of lint yield compared to the
better parent (Table 11). For boll weight, seed index, fiber
fineness, fiber strength, fiber length and uniformity index, all
selected families were showed insignificant negative or positive
response to selection compared to the unselected bulk sample
and the better parent (Tables 10 and 11). Shaheen et al. (2000),
El-Defrawy and EI-Ameen (2004) and EI-Okkiah et al. (2008)
3- Effect of selection on correlations among traits in Fs-

generation.

The selection criterion seed cotton yield per plant
showed strong positive genotypic and phenotypic correlation
with each of lint yield per plant by 0.99 and number of bolls

per plant 0.97 and 0.95, respectively. Moreover, low positive
with boll weight by 0.05, seed index (0.21 and 0.18), fiber
length (0.21 and 0.19) and uniformity index (0.20 and 0.17)
on genotypic and phenotypic levels, with negative correlation
with lint percentage (-0.43 and -0.33), fiber fineness (-0.06
and 0.05), lint index (-0.24 and -0.19) and fiber strength (-0.14
and -0.10). Younis (1999), EI-Okkiah et al. (2008), Mahrous,
H. and A.M. Soliman(2017)

Lint yield/plant was showed positive genotypic and
phenotypic correlation with ranged from low of boll weight
(0.08 and 0.07) to strong of number of bolls per plant (0.96
and 0.93). While, the rest studied traits LP, LI, MIC and PI
were showed negative correlation with LY/P.

Lint percentage was showed high positive correlation
with lint index by 0.88 and low positive correlation with BW,
Sl and MIC on genotypic and phenotypic levels, while
negative correlation with the number of bolls per plant and the
rest fiber quality traits.

Bolls weight was showed positive genotypic
correlation with all the studied traits with exception number of
bolls per plant where the genotypic and phenotypic correlation
were negative by - 0.17 and - 0.25 (Table 12). Younis (1999),
El-Okkiah et al. (2008), Mahrous, H. and A.M. Soliman (2017)
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Number of bolls per plant was shown positive
correlation with seed index, fiber length and uniformity index.
Seed index showed positive genotypic and phenotypic
correlations with all the studied traits (Table 12). Lint index

was showed positive correlation with each of fiber fineness
(0.38 and 0.23) and uniformity index (0.23) on genotypic and
phenotypic levels. Younis (1999), EI-Okkiah et al. (2008),
Mahrous, H. and A.M. Soliman (2017)

Table 11. Observed direct and correlated responses to selection seed cotton yield (F4) in percentage of the better parent
of season, 2021

F.N SCY/P LY/P LP BW NB/P Sl LI MIC PI UHM Ul%
1 -32.68**  -50.13** 113 -15.00 -27.59* -1.33 0.89 -458 -293 -0.67 0.12
2 -2.33 -2503**  4.69* -13.33 6.89 124 9.23 542  -1.70 -2.71 0.77
3 -2.06 -27.04%* 176 167 -9.54 124 424 -208 -6.02 -2.00 -0.16
4 -33.22**  -48.74**  4.70* 1.67 -39.81**  -5.62 151 -167 494 -1.34 -0.08
5 -14.80* -3352**  654**  -6.67 -16.55 -3.47 741 -708 -6.17 -0.98 -0.65
6 22.87** -8.58 142 -3.33 16.65 -1.33 1.08 -375 -3.86 -251 0.22
7 -26.99**  -4406**  453* -1.67 -31.13* 124 8.99 125 -1.56* -0.62 -0.30
8 -4921*%*  -61.13**  4.67* -8.33 -48.11**  -1.33 6.58 1.25 -6.94* -4.75%*  -0.71
9 8.24 -2293** 294 -8.33 8.26 -1.76 -5.54 -6.67  -7.56* -241 -0.87
10 -71.75 -37.22**  6.67**  -15.00 178 -3.05 -11.82 -6.67 -3.40 -0.47 -0.08
11 -11.54 -33.00**  3.37 -5.00 -14.12 -2.19 3.65 -250  -6.94* -3.28*  -0.08
12 -8.56 -29.30**  550* -11.67 -3.63 -2.62 6.43 -8.75* -6.64*  -2.82 -0.14
13 -21.30*%*  -39.74**  4.61* -1.67 -26.61* 167 9.60 -208 -448 -1.95 -0.10
14 -15.61* -35.16**  4.80* 167 -23.75* 0.39 8.48 0.00 -4.94 -1.74 0.39
15 -18.05* -36.86**  5.35* -6.67 -19.82 -2.19 6.80 292 571 -1.49 -1.18
16 -19.95**  -38.81**  4.25* -5.00 -22.66 -2.62 4.35 -6.67 -9.57** -164 -0.95
17 -35.12**  -49.66**  6.08**  -21.67* -24.30* -3.05 6.95 -458  -7.10* -3.94**  -0.10
18 -30.24**  -46.84**  4.07 -3.33 -33.31**  -8.62** -2.25 -7.92* -7.10* -154 -0.61
19 -2.60 -28.12** 051 -10.00 1.70 -5.62 -4.41 -292  -7.10* -2.25 -0.14
20 34.53** 2.52 3.99 0.00 25.82* -0.04 6.65 -3.33  -6.64*  -0.57 0.26
21 -12.90 -32.85**  5.28* -13.33 -7.98 -0.47 8.46 -750  -340 -0.93 -0.20
22 -12.63 -32.95**  4.68* -11.67 -9.02 -2.19 5.57 -6.25* -2.78 -1.08 0.06
23 -4.50 -28.27** 248 -8.33 0.07 -0.04 4.08 -333 525 =231 -0.43
24 -22.38**  -3861** 7.92** -833 -21.81 6.82 21.41** 417  -4.63 -0.62 0.77
25 -2753**  -4498**  3.65 -23.33*  -13.33 -0.47 5.64 -042  -1.72* -4.35*%*  -113
26 -39.46**  -52.70**  656**  5.00 4717 -3.05 7.74 -125 -2.93 -2.77 0.32
27 -51.92**  -63.29**  4.06 167 -54.60**  -2.62 3.99 -750  -3.09 -3.07 0.14
28 -32.90*%*  -4848**  484* -5.00 -35.02**  -2.62 5.26 -375 -4.63 -1.39 -1.78*
29 -41.90**  -56.40** 225 -8.33 -41.24**  -1.76 1.96 -8.75* -4.32 0.14 0.16
30 -28.35**  -44.37** 599  -18.33 -19.53 -3.47 6.28 -9.17* -278 -2.61 -0.57
Average -18.03* -14.00 413 -7.39 -17.65 -1.59 471 431  -529 -1.95 -0.23
LSD5% 13.68 16.33 414 20.71 22.73 6.92 14.06 7.69 6.59 2.85 167
LSD1% 18.44 22.01 5.59 2791 30.63 9.32 18.95 10.37 8.88 3.83 2.26
*,** significant at 0.05 and 0.01 level of probability, respectively.
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