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ABSTRACT: Gains from application Index selection are very important in cotton
breeding program, thus the main objective of this study was to estimate the genetic
advance obtained by application of fifteen selection procedures, 11 indices and 4
pedigree line selection after two cycles to improve lint yield and other components with
acceptable fiber quality in early segregating population of cross (G.88 * A 13) . The data
showed increased in mean performances for all characters with advanced generations
from F, to Fsindicating an accumulation of favorable alleles. The advanced generations
Fs and F4 showed reduction in PCV and GCV as compared with F, generation. Most
characters showed high heritability values in broad sense over 60 %. Genotypic
correlations in most cases were higher than phenotypic ones in both F, and Fs
generations. Lint yield / plant, seed cotton yield / plant, bolls / plant showed highly
significant positive desirable phenotypic and genotypic correlation with other yield
contributed characters in both F, and Fs generations. Boll weight showed desirable
significant correlations with other yield characters in both F, and Fs generations. The
genetic correlation between fiber length and fiber strength was highly significant
positive. The undesirable negative correlation which existed between fiber length with
other yield characters in F; and F; generations were broken and converted to desirable
values. The highest predicted genetic advance from F; and Fz generations were obtained
with the index l.wi2 followed by lL.w2 and l.wzs This was true since lint yield /plant showed
significant positive correlation with the other yield contributed characters. The highest
actual genetic gains from Fs; generation for lint yield /plant occurred by lwi2s, Iwi2 and
most selection indices. Maximum predicted genetic advance for lint yield / plant from F3
and F4 generations were achieved when selecting for three components lint yield/plant,
bolls/plant and seeds/ boll as well as for lint yield /plant alone. Selection for lint yield
/plant alone gave moderate predicted and actual value in three generations followed by
index involved lint yield /plant with bolls/plant. The direct selection for seeds/ boll and
selection for lint /seed gave low predicted advance in lint yield. Deviation of the actual
advance from the predicted ones were positive and low for most indices, which due to
the minor relatively role of non —additive effects and the additive genetic effective would
appear to be predominant. On the other side high discrepancy was observed between
predicted and actual gains from selection when applied selection for seeds/boll, lint
/seed and selection index for seeds/boll with lint/seed this was due to non-additive gene
effect and large affected by environmental factors High discrepancy was observed
between predicted and actual gains from selection for most procedures and advance
would decrease in Fs4 generation as compared with F3 for all characters. The role of
selection in improvement is that acts on the genetic variances within a population,
isolates and increases the desired genetic frequency within the population, and thus, the
population means changes towards to a desired value. Thus breeder could selected
some families which characterized by high yielding capacity with acceptable fiber
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properties and utilize such selected families in breeding program aiming to improvement

yield and quality in cotton.

Key words: Predicted gain, Realized gain, Selection procedures, cotton, improvement,

selection index.

INTRODUCTION

Cotton breeders relay to increase the
frequency of combinations  which
possessed the desirable characters to
evolve high vyielding varieties with
acceptable fiber quality. Improving lint
yield, yield components and fiber quality
are important objectives in breeding
cotton. Gain from selection in a breeding
program depend on genetic variation
within a population for a given trait,
heritability of that trait, and selection
intensity (Falconer 1981) .

Since yield is known to be a complex
trait and highly affected by environmental
conditions, thus, direct selection for yield
is not expected to be effective. Therefore,
breeder avoids selection for yield and
prefers to select for its components
individually. The choice of selection and

breeding procedures  for  genetic
improvement of cotton is largely
conditioned by the type and relative

amount of genetic variances component
in the population while, the gain from
selection in a population depends on
genetic  variability, heritability and
selection intensity ( Falconer, 1989 ). The
exploitation of genetically diverse stock
in cross combinations helps to identify
promising hybrids and / or develop
superior lines.

The cotton breeding includes several
agronomic and fiber traits, whose
association may interfere in the selection
process (Araujo et al, 2012). The
knowledge of those correlations allows
measuring the magnitude of the
relationship between several traits of the
plant and determines the traits on which
the selection can be based , to improve
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yield and the other fiber quality ( Igbal et
al., 2006 and Desalegn et al., 2009 ).

Selection of superior progenies is a
procedure intensive process, once the
traits of importance are strongly
influenced by the environment and often
correlated, so that a selection in one
provokes in the others. Therefore,
selection to develop superior genotypes
based on one or a few traits might be
little effective, since a genotype may be
obtained that performance superior in
relation to the selected trait only
(Ramadan et al. ( 2014 ) and El -Mansy
2015).

Using of selection index , which is
multiple regression of genotypic values
on phenotypic values of several traits ,
and are generally used to discriminate
among selection units by taking into
account both of the genetic and
statistical structure of the population
from which the genotypic originated , as
well as the economic importance of the
traits. (Jesus et al., 2006). The use of
selection index is superior in improving
complex traits. Furthermore selection
index aimed at determining the most
valuable genotypes as well as the most
suitable combinations of traits with the
extension of indirectly the vyield in
different plants. (El-Lawendey et al., 2011,
El-lawendey and El-Dahan, 2012 and El
Mansy, 2015).

Thus, the goal of the present study

was to estimate and evaluate the
efficiency of selection indices and
compare it with direct and indirect

selection for some economic characters.
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MATERIALS AND METHODS

Genetic materials and selection
procedures:

The present study was carried out at
Sakha Agricultural Research Station,
during 2017, 2018 and 2019 growing
seasons. The materials used were the F,
Fs; and F4 generations of an intra specific
cotton (Gossypium barbadense L.) cross
(G.88 x A 13). Self pollination was
practiced for all F, plants. Selfed as well
as open pollinated bolls/plant of 200
guarded plants and picked up separately
and the total seed cotton yield/plant was
ginned and lint yield /plant, bolls/plant,

seeds/boll, lint/seed, boll weight, seed
index and lint percentage were
determined.

Using 5 % selection intensity the
plants having the highest performance in
each selection procedures were saved.
These gave a total of 32 F; selected
progenies. Ten superior progenies from
each selection procedure).ln 2018
season, part of selfed seeds of 32
selected progenies were evaluated with a
random sample of bulked seed of F;
generation in a randomized complete
blocks design with three replicates.
Experimental plot was of single row as
carried in 2018.The 32 progenies were

ranked using fifteen selection
procedures. The two superior progenies
of each selection procedures were

selected using 5 % selection intensity. In
2019 season, selfed seeds of selected
progenies (18 progenies) were evaluated
with a random sample of bulked seed of
Fsgeneration and two original parents in
a randomized complete blocks design
with three replicates. Experimental plot
was lay out as same as carried out in
2015.The planting dates were last April
2017, 2018 and 2019seasons. All
recommended agronomic practice was
applied during the growing season.
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Selection procedures were as follows:
Selection indices :

lwazs | Lwaz | Lwaz | Lwas | Lizs | Lwa | Lwz | Lws l.13

Direct selection :

l.xw l.x1 l.x2 I.x3

I. refer to index, W refer to lint yield /
plant, X1 refer to bolls / plant, X2 refer to
seeds/ boll and X3 refer to lint / seed trait.

For example; lwizs indicates Selection
index involving lint yield/plant,
bolls/plant, seeds/boll and lint/seed.

The studied characters were;-

1- Boll weight g (B.W.)
2- Seed cotton yield / plant g (SCY)

3- Lint cotton yield / plant g (Xw) (LCY)

4- Lint percentage (L.P.%)

5- Seed index g (S.hg

6- Lint / seed g ( X3) (L./s.)

7- Seeds/boll (X2) (S/B.)

8- Bolls/plant (X1) (B./P.)

9- Micronaire reading (MIC.)

10- Fiber strength Presly index (F.S.)

11- Fiber length at 2.5% span length mm (F.L.)
12- Uniformity ratio (UR%)

Statistical and genetic analysis ;

Heritability in broad sense was
calculated according to the following
expressions.

VF2-(VP1+ VPZ)/Z x 100
VF,

h% (in F, generation) =

24 X100 (walker 1960
h% (in F5 and F, generation) = o9 (Walker 1960)

o2p
Where:
Ve, = The phenotypic variance of the F;
population.

Vp1 = The variance of the first parent

Vp2 = The variance of the second parent.

0%y = The genotypic variance of the F; and
F4 generations.

o2, = The phenotypic variance of the F3
and F4 generations.
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The phenotypic and genotypic
coefficients of variation were estimated
using the formula developed by Kearsy
and Pooni (1996).

Phenotypic and genotypic
correlations coefficients between the
studied characters in the three
generations were also, computed
according to Falconor and Mackey
(1996).

The relative importance or economic
values (a)) was caleulated according to
Walker (1960).

aw (lint yield/plant)=X1.Xz.Xs
ai (bolls/plant)=X,.X3
a; (seeds/boll)=X1.X3
as(lint/seed)=X1.X;
Where: X's represent the mean values of
the studied characters.
The appropriate index weights (b's)
were calculated from the following

formula postulated by Smith(1936) and
Hazel(1943):

(b) = (P)*.(G).(a)
Where:
(b) = Vector of relative index coefficients,

(P)* = Inverse phenotypic variance-

covariance matrix,

(G) = Genotypic variance-covariance

matrix and
(a) =Vector of relative economic values.

The formula suggested by Smith
(1936) and Hazel (1943) was used in
calculating various selection indices:

I=bix1+boXo+......... ... +bnXn

Predicted improvement in lint yield on
the basis of an index was estimated
according to the following expression:

Selection advance (SA)= SD(}bi.cgiv)?
(Walker 1960)
Where:
SD denotes selection
standard units.
b; denotes index weights for characters
considered in an index.

differential in
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ogiw denotes genotypic covariance's of
the characters with yield.

Predicted genetic advance in lint yield
based on pedigree selection was
estimated from the following expression:
(AGw) due to selection for Xi=K.ogwi/opi
( Miller and Rawlings 1967).

Also, the predicted response in any
selected and unselected character was
calculated as suggested by Robinson et
al., (1951) and Walker (1960).

The realized gains was calculated as
deviation of generation mean for each
character from procedure mean of that
character.

RESULTS AND DISCUSSION

The analysis of variance revealed
significant  differences among the
materials for all studied characters in all
generations i.e. F2, F3 and F4 generations.
Segregating populations with high mean
performance are relatively effective in
identifying the superior recombinants. A
comparison of mean performance of
different studied characters among the
three generations, F,, F3 and F4 revealed
increase in mean performance for all
characters with advanced generations
from F; to F4, indicating an accumulation
of favorable alleles. This shifting in mean
values in desirable direction could
largely be attributed to the predominant
of additive and additive by additive type
of gene action, and also be due to the
efficiency of selection procedures
application in this study, which agreed
with El-Lawendey et al., (2008), Ramdan
et al.,, (2014). The range on index of
variability was comparatively wider in F»
generation as compared with the F4
generation for most studied characters
(Table 1) . The lower limits of range were
low in basic population ( F2 ) generation
compared with advanced generations F3
and F4 for all studied characters leading
to wider spectrum of variability .
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Table (1): Means, range, phenotypic (PCV) and genotypic (GCV) coefficients of variation,
phenotypic (VP) and genotypic (VG) variances and heritability values in broad-
sense for all characters in three generations.

Gener. [Char. MEAN Range Sx VE VG VP H GCV PCV
F2 2.7295 22-35 0.017 0.032 0.027 0.059** 46.24 6.07 8.92
F3 BW 3.17 26-3.8 0.250 0.014 0.036 0.050** 71.27 5.96 7.07
F4 3.192 3.0-35 0.121 0.003 0.012 0.015** 81.12 3.41 3.78
F2 59.84 15.9-155.2 1.613 70.945 | 449.118 | 520.063* | 86.36 | 35.42 | 38.11
F3 SCY/P 89.81 45.5-138.3 20.420 23.300 | 384.450 | 407.750** | 94.29 |21.83 | 22.48
F4 102.553 | 75.3-131.5 14.096 2.018 196.668 | 198.686** | 98.98 | 13.67 | 13.74
F2 22.249 6.5-59.9 0.609 9.952 64.224 74.176** 86.58 |36.02 | 38.71
F3 LCY/P 34.52 18.1-53.1 7.700 4.290 52.843 | 57.133** 9249 |21.06 | 21.90
F4 39.283 29.4-52.5 5.636 0.410 31.353 | 31.763** 98.71 |14.25| 14.35
F2 37.128 31.7-41.2 0.128 1.568 1.699 3.266** 52.00 3.51 4.87
F3 L.P.% 38.52 34.9-41.7 1.780 0.131 2.997 3.128** 95.81 | 4.49 4.59
F4 38.293 35.4-40.5 1.404 0.041 1.930 1.972* 97.91 3.63 3.67
F2 21.985 5.7-50.3 0.588 9.937 59.164 | 69.101** 85.62 |34.99| 37.81
F3 B/P 28.53 16.0-45.6 6.930 3.070 43.700 | 46.770** 93.44 | 23.17 | 23.97
F4 32.239 22.1-42.8 4911 0.383 23.739 | 24.122** 98.41 |15.11| 15.23
F2 9.8825 8.4-12.3 0.041 0.113 0.218 0.331** 65.90 | 4.72 5.82
F3 Sl 11.22 9.6-12.8 0.650 0.059 0.136 0.195** 69.58 3.28 3.93
F4 11.267 10.4-12.4 0.388 0.018 0.133 0.151** 88.32 3.24 3.44
F2 17.032 13.7-21.8 0.110 1.353 1.053 2.406** 43.77 6.03 9.11
F3 S/B 19.35 14.7-23.8 2.080 0.666 3.193 3.859** 82.74 9.23 10.15
F4 20.333 18.0-22.8 1.437 0.063 2.002 2.065** 96.97 6.96 7.07
F2 0.05846 (0.0417 -0.0707|0.000400|0.000015|0.000015 |0.000030**| 50.00 6.63 9.37
F3 L/S 0.07000 |0.0500 -0.0800{0.010000 | 0.000016 | 0.000015|0.000031**| 48.54 5.49 7.88
F4 0.07000 |0.0595 -0.0837|0.005400 | 0.000001 | 0.000028 | 0.000029**| 96.00 7.58 7.73
F2 3.9985 3-5 0.023 0.045 0.065 0.110** 59.32 6.37 8.28
F3 Mic 4.13 29-52 0.410 0.014 0.143 0.157** 91.08 | 9.16 9.60
F4 4.063 3.2-4.7 0.337 0.006 0.107 0.113** 94.67 8.07 8.29
F2 9.5165 8.7-10.5 0.030 0.082 0.093 0.175* 52.94 | 3.20 4.40
F3 FS 10.88 9.4-125 0.610 0.073 0.090 0.162* 55.35 2.76 3.70
F4 11.294 10.2-12.2 0.435 0.022 0.167 0.189** 88.20 3.62 3.85
F2 84.151 81-86.9 0.090 1.072 0.546 1.617** 33.73 0.88 1.51
F3 UR % 85.39 82-89.5 1.670 0.194 2.473 2.667** 92.72 1.84 1.91
F4 87.694 85.6 -89.2 0.575 0.203 0.127 0.331 38.54 0.41 0.66
F2 32.861 29.2-35.8 0.093 0.717 0.993 1.710** 58.08 3.03 3.98
F3 FL mm 33.5 30.2-37.2 1.700 0.141 2.707 2.848* 95.05 491 5.04
F4 34.193 31.2-37.5 1.825 0.041 3.289 3.330** 98.78 5.30 5.34

The estimates of genetic variation
make the tasked of breeder easy, the
PCV and GCV so as to make effective
selection. The data in Table 1 revealed
that were comparatively high for seed
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indicated significant and high significant at 0.05 and 0.01 probability level

cotton vyield / plant, lint cotton yield,
bolls/ plant, seeds/boll and boll weight ,
which indicate the magnitude of genetic
variability persisted in these materials
was sufficient for providing rather
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substantial of improvement through
application selection of  superior
progenies . The other characters showed
moderate to low values of PCV and GCV
such as lint percentage and other fiber
characters. It is noteworthy that the
advanced generations, F; and Fs showed
reduction in PCV and GCV values for all
studied characters. This was due to

reduction in genetic variability and
heterozygote as a result of using
different selection procedures which

exhausted a major part of variability.
Similar results were in agreement with
those of EI-Mansy (2015).

Heritability in broad sense estimates
for all characters under study were
improved considerably for most studied
characters from F, to F; and F4
generations. Most  characters showed
high heritability values over 60.00 %.
These estimates indicate the possibility
to success in the selection of the early
generations that were evaluated (El-
Lawendey and El-Dahan, 2012).
Heritability values are useful in predicting
the expected progress to be achieved
through the process of selection, while
genetic coefficient of variation along with
heritability estimate provide a reliable

estimate of the amount of genetic
advance to be expected through
phenotypic selection (Eranda et al,,
2014).

The cotton breeding includes several
agronomic and fiber characters, whose
association may interfere in the selection
process. Thus the knowledge of this
correlation  allows  measuring the
magnitude of the relationship among
several characters and determines the
character on which the selection can be

based, to improve yield and other
characters. Results from correlation
analysis (Table 2) revealed that the

genotypic correlation in most cases were
higher than phenotypic correlation in
both F, and F3 generations , indicated
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that the genetic effects were greater than
the environmental effects in the
expression of these characters Lint
yield / plant, seed cotton yield / plant,
bolls / plant showed highly significant
positive desirable phenotypic and
genotypic correlation with other yield
contributed characters in both F; and F3
generations. In the same time boll weight
showed desirable significant correlations

with other vyield characters in both
generations. Makhdoom et al., (2010)
reported that boll weight is the key

independent yield component and play
prime role in managing seed cotton yield.
Which agreement with Igbal et al., (2006)
and Farooq et al., (2014). The undesirable
negative correlation which existed
between fiber length with other vyield
characters in F; and F3 generations were

broken and converted to desirable
values. Fiber length showed significant
positive phenotypic and genotypic

correlation with fiber strength through
both generations.

Similar results were reported by
Ramadan et al. (2014), EI-Mansy (2009)
and El-Mansy (2015).

Predicted and actual genetic advance
from selection procedures for lint yield
/plant alone are presented in Table (3).
The highest predicted genetic advance
from F2 and F3; generations were obtained
with the index l.wi> followed by l.wa, , l.w2s
and lws , Lwizz and Lwiz . This was true
since lint yield /plant showed significant
positive correlation with the other yield
contributed characters. The lowest
predicted gain for lint yield /plant were
observed when selecting for (X2 , x3 and 123)
lint /seed followed by selection for
seeds/boll and selection index involving
seeds/boll with lint/seed, such characters
showed insignificant correlation with
yield .Similar results in agreement with
El-Lawendey et al., (2008 ).
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Table (2): The phenotypic and genotypic correlations among studied characters in F»
(Blow) and Fs ( Above ) generations for study population

F2/F3 BW |SCY/P| LCY/P Lp% B/P Sl S/B L/S Mic FS UR% fl
BW | rpn -0.039 | -0.069 | -0.205 |-0.339*| 0.179 |0.671** | -0.064 | 0.111 | 0.034 |-0.043| 0.171
Iy -0.082 | -0.122 | -0.253 |-0.344*| 0.108 | 0.772** | -0.201 | 0.163 | -0.027 |-0.083 | 0.203
ISCY/P rpn | 0.136 0.980** | -0.218 |0.949** | -0.047 | -0.320* | -0.203 | 0.049 | -0.031 [-0.023| 0.154
rg | 0.202* 0.980** | -0.254 |0.961** | -0.204 |-0.402**| -0.345* | 0.031 | -0.115 |-0.053| 0.141
LCY/P| rpn | 0.134 |0.991** -0.025 | 0.935** | -0.042 | -0.334* | -0.051 | 0.082 | -0.031 |-0.076| 0.119
rg | 0.152* |0.993** -0.061 | 0.949** |-0.235*|-0.433**| -0.181 | 0.060 | -0.128 |-0.116 | 0.099
Lp% | rpn | 0.009 | 0.072 | 0.193* -0.164 | 0.043 | -0.085 | 0.800** | 0.143 | -0.010 |-0.274*| -0.214
rg |-0.463**| 0.156* | -0.234* -0.193 | -0.112 | -0.157 | 0.879** | 0.123 | -0.084 |-0.313*|-0.249*
B/P | rpn | -0.087 |0.972**| 0.963** | 0.070 -0.102 |-0.490**| -0.190 | 0.015 | -0.038 | 0.006 | 0.100
rqg | 0.029 |0.982**| 0.846** | 0.224* -0.229 |-0.578**| -0.295* | -0.013 | -0.095 |-0.014 | 0.085
Sl | rpn | 0.442**| 0.029 | 0.005 | -0.147 | -0.072 0.394* | 0.631* | 0.077 | -0.065 | 0.011 | 0.062
rg |0.650**| 0.050 | -0.018 |-0.341**| -0.061 0.278* | 0.374* | 0.056 | -0.313 |-0.095 |-0.039
S/B | rpn |0.946**| 0.130 | 0.129 | 0.013 | -0.084 |0.422** 0.166 | 0.222 | -0.075 | 0.015 |-0.024
rg |0.605**| 0.097 | 0.058 | -0.121 | -0.127 |0.558** -0.018 | 0.211 | -0.136 |-0.026|-0.078
L/S | rpn | 0.299 | 0.076 | 0.165* | 0.768* | 0.007 |0.515**| 0.289 0.147 | -0.041 |-0.202|-0.123
rg | 0.070 [0.169* | -0.220* | 0.576** | 0.148* (0.398**| 0.294 0.132 | -0.220 |-0.335*|-0.248*
Mic | rpn |0.243**| 0.167 | 0.219* | 0.402** | 0.119 | 0.204* | 0.223 | 0.469** 0.119 |-0.218| 0.097
rg |0.307**|0.291**-0.367**| 0.379** | 0.242* |0.278**| 0.522 | 0.501** 0.133 |-0.259*| 0.075
FS | rpn | 0.046 | 0.002 | -0.050 |-0.396**| -0.015 | 0.057 | 0.035 |-0.302**|-0.335** 0.103 | 0.262*
rg | 0.062 |-0.028 | 0.124 |-0.687**| -0.049 | 0.171* | -0.210 |-0.454**|-0.343** 0.104 |0.451*
UR% | rpn | 0.198 |0.210*| 0.153 |-0.405**| 0.172* | 0.190* | 0.200 |-0.233* | -0.079 | 0.533** 0.160
rg |0.507**|0.412**|-0.339** | -0.945** | 0.328** |0.486**| 0.128 |-0.460**| 0.191* | 0.300** 0.154
FLmMmm| rpn | 0.031 | 0.052 | 0.017 | -0.292 | 0.052 | 0.021 | 0.024 |-0.238* | -0.031 | 0.476** |0.583**
rg [0.253**| 0.012 | 0.003 | -0.004 | -0.017 | 0.042 | -0.217 | 0.045 | 0.267* | 0.472** |0.897**

«= indicated significant and high significant at 0.05 and 0.01 probability level

Table (3): Predicted and actual genetic advances of lint yield ( Xw) /plant and selection
advances ( S.A. %) from F, , F3 and F. generations for different selection
procedures in population ( G.88 * Australly 13)

Ag xw F2 F3 f4
NO Indices pre. S.A% Act act. % pre. S.A% Act Pre S.A%
1 I.W123 | 24.133 | 108.46 | 25.782 | 115.88 | 23.40 67.78 13.638 19.68 57.02
2 I.W12 | 25.349 | 113.93 | 25.026 | 112.48 | 23.35 67.63 14.593 19.68 57.02
3 I.W13 | 22.182 | 99.69 | 24.026 | 107.99 | 23.30 67.49 12.755 19.67 56.97
4 1.W23 | 24.614 | 110.63 | 23.119 | 103.91 | 23.03 66.71 12.045 19.66 56.96
5 1.123 15.948 | 71.68 | 20.876 | 93.83 23.36 67.67 9.655 19.18 55.55
6 1.W1 17.545 78.86 19.626 88.21 24.47 70.88 13.190 19.74 57.18
7 1.W2 24.822 | 111.56 | 18.724 | 84.15 23.24 67.32 5.380 19.66 56.95
8 1.W3 24.495 | 110.09 | 22.912 | 102.98 | 22.73 65.86 5.638 19.62 56.85
9 1.12 15.791 | 70.97 | 21.679 | 97.44 23.48 68.02 -2.380 18.96 54.92
10 1.13 15.698 70.55 20.27 91.10 23.27 67.42 10.347 18.87 54.67
11 1.23 -0.809 -3.64 | 19.714 | 88.61 10.62 30.76 6.220 11.40 33.03
12 XW 15.361 | 69.04 11.3 50.79 14.40 41.72 5.280 11.46 33.20
13 x1 6.462 29.04 8.351 37.53 14.77 42.8 5.400 11.02 31.93
14 X2 -0.318 -1.43 7.916 35.58 -6.75 -19.55 3.120 -6.68 -19.36
15 x3 1.283 5.76 6.4218 | 28.86 -2.82 -8.17 -2.700 2.44 7.06
m.xw F2 | 22.249 m.xw F3 | 34.52

171
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The highest actual genetic gains from
F3 generation for lint yield /plant occurred
by lwizs, lwiz and most selection indices.
The actual gains were approximately with
predicted advance from F, . While, actual
advance from direct selection were
smaller as compared with obtained from
index selection. Actual genetic advance
from F4 generation were decreased as
compared with predicted advance from
Fs.

Deviation of the actual advance from
the predicted ones (Figures 1 and 2) were
positive and low for most indices, which
due to the minor relatively role of non —
additive effects and the additive genetic
effective would appear to be
predominant. On the other side high
discrepancy was observed between
predicted and actual gains from selection
when applied selection for seeds/boll, lint
/seed and selection index for seeds/boll

with lint/seed this was due to non-
additive gene effect and large affected by
environmental factors. Results are in
harmony with those reported by Gooda
(2001), El-lawendey et al., (2011) and
Ramadan et al., ( 2014).

Maximum predicted genetic advance
for lint yield /plant from F; and Fa
generations were achieved when
selecting for lint yield/ plant, bolls/plant
and seeds/boll followed by selecting for
three previous characters as well as for
lint yield alone. These main attributes for
lint yield. On the other side, selecting for
seeds / boll and lint /seed exhibited
minimum predicted and actual genetic
gains for lint yield /plant followed index
involve both characters. The indices lwi2
and w123 recorded maximum actual
value in F4 generation.
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Figure 1. Predicted advance in lint yield/plant improvement curves as a result of using 15
selection indices in F2, Fzand F4 generations
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Figure 2. Actual lint yield/plant improvement curve as a result of using 15 selection

indices in F3 and F4 generations.
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High discrepancy was observed
between predicted and actual gains from
selection for most procedure in Fz and F4
generation this due to non-additive gene
effect and large affected by environment
conditions. Also, predicted and actual
genetic gains from F4 generation were
decreased as compared with the
previous generations F; and Fs. This was
due to applied of different selection
procedures through two cycles which
exhausted of most genetic variability.
This results were in a good agreement
with Ramadan et al. (2014) and El- Mansy
(2015).

The mean population was change
from F, generation to Fs4 generation by

Histogram of LCY/P, with Normal Curve

Frequency

F2 generation before selection
(Basic population G.88 x Astrualy 13)

effect selection procedures. The mean F4
was higher than F2 generation in lint
yield characters as showed in Figure 3.

Estimation predicted advance for all

studies characters from indirect
selection were depend on genetic
variance, covariance and phenotypic

variances in F; and Fs4 generations are
presented in Table 4. The results
indicated that predicted genetic advance
in F, often higher than obtained from F4
for most characters. These results
indicated that high genetic variability in
F, generation were play role in high
improvement than F, generation. Similar
results with Younis, (1999), Ramdan, et
al., (2014) and Abd EL-Aty et al. (2017).

Histogram of LCY/P, with Normal Curve

Frequency

20 @5 w0 IS5 40 45 40 415

LCY/P

T T
500 %25

Fageneration after selection

Figure 3. The role of selection indices in improvement lint yield trait in F4 generation

(within population).

Table (4): Predicted genetic advances of most studied characters (from F; (below) and F4
(above) generations from indirect selection in population ( G.88* Australly 13).

- Predicted genetic advance in selected and unselected characters were detrmained in F4
o
N
g'—é l BW SCY/P Lp B/P SI S/B L/S Mic FS UR fl
%'é BW | 0.2134 | -0.0888 | -0.0583 | -0.127 | -0.037 | 0.13 | -0.061 | 0.076 | 0.125 | 0.035 | -0.0101
%g SCY/P| 0.030 | 28.8159 | 0.2101 | 28.23 | -1.245 | -14.16 | -0.483 | -5.345 | -11.52 | 7.468 | 3.7845
-EE Lp -0.1162 3.2196 2.8472 0.16 0.86 -1.27 | 2.563 | -1.033 | -0.533 | -0.524 | -0.993
% g B/P 0.0309 | 16.8395 | 0.4269 | 9.997 | -0.176 | -5.643 | 0.312 | -2.291 | -4.704 | 1.979 | 1.2393
é z Sl 0.0691 1.082 -0.4689 | -0.166 | 0.729 | -0.088 | 0.513 | -0.016 | 0.086 | 0.012 | -0.0509
%% S/B 0.0682 -0.2561 | -0.2392 | -0.611 | 0.105 | 2.893 | -1.16 1.98 1.523 | -0.307 | 0.0374
) % L/S | -0.0545 | 3.5222 | -0.2652 | 1.604 | -0.019 | 0.002 | 0.011 | -0.003 | -9E-04 | -0.001 | -0.0033
%E Mic | 0.0197 5.8482 | 0.0358 | 1.93 | 0.085 | 0.495 | 6E-04 | 0.666 | 0.338 | -0.158 | -0.0079
%% FS 0.0039 | -0.9494 | -0.6059 | -0.436 | 0.086 | -0.378 | -0.001 | -0.017 | 0.817 | -0.014 | -0.3328
ad UR 0.0506 55305 | -0.7213 | 1.544 | 0.159 | -0.163 | -9E-04 | 0.085 | -0.12 | 0.639 | -0.0433
5 FL 0.0579 -0.821 0.5358 | -0.644 | 0.018 | -0.389 | 0.002 | 0.118 0.02 0.276 | 3.7246
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Improvement in unselected characters
as a result application 15 selection
procedure in F3 are presented in Table 5.
Actual gains in unselected characters
were positive value for boll weight, seed
cotton yield / plant, lint percentage, seed
index, micronaire value and fiber length
for 15 selection procedure. The
improvement depend on positive genetic
association between select and other
unselected characters. The index
selection were superior in actual advance
in most characters as compared with
direct selection for lint yield, bolls/plant,
seeds/boll and lint/ seed except lint
percentage , seed index and fiber
strength . The direct selection for seed
/boll and lint /seed recorded improvement
in lint percentage, seed index and
micronair reading (negative value was
disable) than other indices.

The actual advance in Fs4 generation
are presented in Table 6. The indices;

w123, w12, W13, .w23, W1 and 1.13
recorded high actual advance in seed
cotton yield / plant . The actual genetic
advance improvement in F, generation
decreased significantly from the F;
generation. As a result of the depletion of
genetic variances, the continuation of
improvement, the stopping of the
feasibility of selection, and the stability of
genotypes within the population. These
results coincide with Ramdan et al 2014,
El-Mansy, (2015) and Abd El-Aty et al
2017.

The role of selection in improvement
is that acts on the genetic variances
within a population, isolates and
increases the desired genetic frequency
within the population, and thus, the
population means changes towards to a
desired value. Accordingly, the top 12
families with the most characteristics
were isolated from F, are presented in
Table 7.

Table 5. Improvement in unselected characters actual and actual advance as a result
application of 15 selection procedures in F;3 generation .
Actual from F3 Actual %
Ind |BW |SCY/P| Lp | SI | Mic | FS| FL | BW | SCY/P | Lp Sl Mic FS FL
1 |1.W123|0.47| 65.04 | 1.33 [1.16|0.13 |1.16| 1.09 | 17.24 | 108.69 | 3.59 | 11.75 | 3.16 | 12.17 | 3.31
2 | LW12 |0.47| 62.32 | 1.59 [1.06|0.04 |1.34| 1.61 | 17.05 | 104.14 | 4.29 | 10.75 | 1.04 | 14.12 | 4.91
3| 1.Wi3 |0.43| 60.56 | 1.3 |1.10|0.09 [1.33| 1.71 | 15.86 | 101.21 | 3.49 | 11.10 | 2.33 | 13.97 | 5.20
4| 1.W23 |0.42| 58.3 | 1.26 [1.18|0.14 [1.32| 1.74 | 1541 | 97.43 | 3.39 | 11.92 | 3.61 | 13.82 | 5.28
5| 1.123 |0.40| 53.46 | 0.88 [1.20| 0.12 [1.44| 1.59 | 14.67 | 89.33 | 2.38 | 12.12 | 3.04 | 15.17 | 4.85
6| LWl |0.37|48.69 | 1.48 [1.21|0.19 |1.30| 0.50 | 13.66 | 81.37 | 3.98 | 12.23 | 4.81 | 13.68 | 1.52
7| LW2 |0.38| 46.55 | 1.42 [1.22|0.22 |1.37| 0.63 | 13.85 | 77.79 | 3.83 | 12.32 | 541 | 14.35 | 1.92
8| LW3 |0.40| 58.77 | 0.90 [1.19| 0.09 [1.35| 1.45 | 14.75 | 98.21 | 2.43 | 12.07 | 2.18 | 14.16 | 4.41
9| 112 |0.35|56.35 | 0.59 [1.11|0.05 |1.36| 1.38 | 13.00 | 94.17 | 1.59 |11.18 | 1.13 | 14.31 | 4.20
10| 1.13 |0.38| 50.8 | 1.34 |1.21|0.18 [1.32| 0.71 | 14.03 | 84.90 | 3.62 | 12.26 | 452 | 13.90 | 2.15
11| 1.23 |0.36| 49.93 | 1.12 |1.16| 0.15 [1.33| 0.72 | 13.01 | 83.43 | 3.01 | 11.70 | 3.69 | 14.01 | 2.20
12| xw |0.78| 21.63 | 0.82 |1.33|0.33 [1.25| 0.75 | 28.59 | 36.15 | 2.21 | 13.43 | 829 | 13.12 | 2.28
13| x1 |0.73| 20.92 | 0.80 |1.45| 0.27 [1.25| 0.45 | 26.92 | 34.97 | 2.15 | 1470 | 6.65 | 13.19 | 1.36
14| x2 |0.34| 1542 | 3.00 |1.75|-0.17[1.35| 0.69 | 12.47 | 25.76 | 8.09 | 17.68 | -4.21 | 14.17 | 2.10
15| x3 |0.32| 11.61 | 3.04 |1.71|-0.10(1.30| 0.66 | 11.89 | 19.41 | 8.18 | 17.29 | -2.46 | 13.71 | 2.00
M. F2 Gen. |2.73| 59.84 |37.13|9.88| 4.0 |9.52|32.86| 2.73 | 59.84 |37.13 | 9.88 4 9.52 | 32.86
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Table 6. Improvement in unselected characters actual and actual advance as a result
application 15 selection procedure in F4 generation.

Actual from F4 Actual % from F4

No. BW SC LP Sl MIC FS FL BW | SC LP SI | MIC | FS FL
1 |1wi123|-0.028 | 33.740| 0.438 | 0.047 |-0.055 | 0.145 | 0.508 |-0.89|37.57 | 1.14 | 0.42 |-1.33| 1.33 | 1.52
2 l.w12 | -0.045 | 36.440 | 0.355 | 0.167 |-0.130 | 0.007 | 1.338 |-1.42| 40.57 | 0.92 | 1.49 |-3.15| 0.07 | 3.99
3 | 1Lw1i3 |-0.001 | 32.296 | 0.174 | -0.039 | -0.061 | 0.126 | 1.106 |-0.04|35.96 | 0.45 |-0.35|-1.48| 1.16 | 3.3
4 | w23 | 0.005 |29.680 | 0.455 | 0.155 |-0.065 | 0.305 | 0.880 | 0.16 | 33.05| 1.18 | 1.38 |-1.57| 2.8 | 2.63
5 1.123 | 0.055 | 23.590 | 0.480 | 0.317 |-0.080 | 0.545| 1.438 | 1.74 | 26.27 | 1.25 | 2.83 |-1.94| 5.01 | 4.29
6 Lwi |-0.032|29.215| 1.555 | 0.317 |-0.130| 0.395 | -0.138 |-1.03| 32.53 | 4.04 | 2.83 |-3.15| 3.63 | -0.41
7 w2 | 0.018 |17.359 |-1.251 | -0.070 | -0.186 | 0.307 | 0.975 | 0.55 | 19.33 | -3.25 | -0.62 |-4.51| 2.83 | 2.91
8 w3 | 0.030 | 17.223 | -0.945 |-0.178 | -0.222 | 0.353 | 1.317 | 0.95 | 19.18 | -2.45 | -1.59 |-5.37| 3.25 | 3.93
9 .12 | 0.130 | -2.235 | -1.833 | -0.045 | 0.145 | 0.657 | 2.138 | 4.1 | -2.49 |-4.76 | -0.4 | 3.51| 6.04 | 6.38
10 .13 | 0.038 | 25.173 | 0.522 | 0.147 |-0.022 | 0.503 | 0.575 | 1.21 | 28.03 | 1.35 | 1.31 |-0.52| 4.63 | 1.72
11 .23 |-0.020 | 12.140 | 1.418 | 0.605 |-0.380|0.395 | 0.025 |-0.63|13.52 | 3.68 | 5.39 | -9.2 | 3.63 | 0.07
12 Xw | 0.088 |14.898|-0.570 |-0.137 | 0.137 | 0.520 | -0.217 | 2.79 | 16.59 | -1.48 | -1.22 | 3.31 | 4.78 | -0.65
13 X1 |-0.032|10.665| 1.180 | 0.730 | 0.170 | 0.895 | -0.938 |-1.03| 11.88 | 3.06 | 6.51 | 4.12 | 8.23 | -2.8
14 X2 | 0.124 | 8.715 |-0.326 | -0.151 | 0.195 | 0.657 | -0.450 | 3.90 | 9.70 |-0.85|-1.35|4.72 | 6.04 |-1.34
15 X3 0.163 | -4.768 | -1.087 | -0.095 | 0.220 | 0.795| 1.042 | 5.15| -5.31 |-2.82 |-0.85|5.33 | 7.31 | 3.11

M.F3 3.17 | 89.81 | 38.52 | 11.22 | 4.10 |10.88| 33.50 | 3.17 | 89.81 |38.52 | 11.22 | 4.10 | 10.88 | 33.50

Table 7. Rank of the best families selected in the F4 generation

on the recipe for lint yield

/ plant.
Rank | 2017 | 2018 | 2019 | sovip | Lo Lp% | BP | Sl | sB | Us | Mic | FS |urRw| "t
Leyp| F2 | F3 F4 (P-i.) mm
6 6 2 1 310 | 116.00 | 42.40 | 36.50 | 37.48 | 10.63 | 18.80 | 0.0611 | 3.88 | 11.38 | 88.20 | 34.70
10 | 46 | 6 3 310 | 94.90 | 37.80 | 39.80 | 30.58 | 11.50 | 18.80 | 0.0760 | 3.45 | 10.65 | 88.00 | 33.60
9 | 106 | 9 5 3.30 | 106.20 | 38.90 | 36.60 | 32.18 | 11.15 | 22.00 | 0.0644 | 4.15 | 11.58 | 87.90 | 32.60
7 | 119 | 14 8 3.20 | 98.90 | 39.20 | 39.60 | 30.95 | 11.35 | 18.50 | 0.0745 | 3.70 | 10.75 | 87.30 | 37.10
8 | 121 | 16 9 3.20 |107.60 | 39.10 | 36.40 | 34.28 | 11.48 | 19.00 | 0.0656 | 4.05 | 11.05 | 88.20 | 33.50
5 | 131 | 19 10 | 3.20 |109.00 | 43.70 | 40.10 | 34.08 | 12.15 | 19.30 | 0.0814 | 4.05 | 11.90 | 88.10 | 33.50
2 | 130 | 21 11 3.20 | 123.50 | 46.50 | 37.70 | 38.88 | 11.85 | 20.40 | 0.0717 | 4.05 | 11.13 | 88.00 | 36.40
12 | 142 | 2 12 310 | 96.30 | 36.90 | 38.30 | 31.35 | 11.33 | 21.00 | 0.0702 | 4.05 | 11.18 | 87.20 | 34.00
4 | 165 | 26 14 | 330 |117.80 | 44.60 | 37.90 | 36.30 | 10.93 | 20.50 | 0.0667 | 4.05 | 10.95 | 87.90 | 36.40
1| 167 | 27 15 310 |129.00 | 51.70 | 40.10 | 41.85 | 10.93 | 18.10 | 0.0730 | 3.95 | 10.65 | 87.50 | 33.30
11 | 183 | 30 16 3.10 | 100.50 | 37.60 | 37.40 | 32.73 | 11.10 | 20.40 | 0.0662 | 4.20 | 11.35 | 86.90 | 36.50
3 | 194 | 31 17 320 |118.20 | 46.30 | 39.10 | 37.28 | 11.03 | 21.00 | 0.0709 | 4.23 | 11.30 | 88.00 | 32.40
Mean selected familes From F4 | 3.20 |109.80 | 42.10 | 38.30 | 34.80 | 11.30 | 19.80 | 0.0701 | 4.00 | 11.20 | 87.70 | 34.50
M.F2 273 | 50.84 | 22.25 | 37.13 | 21.99 | 9.88 | 17.03 | 0.0580 | 4.00 | 9.52 | 84.15 | 32.86
M.F3 317 | 89.81 | 34.52 | 38.52 | 28.53 | 11.22 | 19.35 | 0.0700 | 4.10 | 10.88 | 85.39 | 33.50
M.F4 319 |102.55| 39.28 | 38.20 | 32.24 | 11.27 | 20.33 | 0.0700 | 4.10 | 11.29 | 87.69 | 34.19
cheek 320 | 68.48 | 24.60 | 36.03 | 21.35 | 11.03 | 19.95 | 0.0620 | 4.00 | 9.38 | 84.85 | 33.43
M.S.F. L.S.D0.05 015 | 402 | 1.81 | 057 | 1.75 | 038 | 0.71 |0.0031| 022 | 042 | 1.28 | 057
M.S.F. L.S.D0.01 020 | 542 | 245 | 078 | 2.36 | 051 | 0.96 |0.0041| 030 | 0.57 | 1.72 | 0.77
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The selected families were exceeded
Fs; families mean for all yield potentials
and fiber quality characters. The breeder
may use these selected families in
breeding programs aimed at improving
yield. The selection families were
exceeded F3 families mean for all yield
potentials and fiber quality characters.
The breeder may use these selected
families in breeding programs aimed at
improving yield and quality in cotton.
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