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ABSTRACT

This investigation was carried out at the experimental
farm of Faculty of Agriculture, Alexandria University,
during 2018 and 2019 summer growing seasons. The
objectives of this study were to determine some genetic
parameters of some cotton genotypes for yield and yield
components traits under two levels of nitrogen fertilizer
through line x tester mating design. Ten parental
genotypes (seven lines and three testers) along with their
21 F1 crosses were arranged in two experiments of
randomized complete block design (RCBD) with three
replications. Genotypic, parental, crosses, parent vs
crosses, lines, testers and line x tester variances were
significant or highly significant for all the studied traits
under both nitrogen fertilizer levels. The variance due to
General combining ability (GCA) of parents (lines and
testers) and specific combining ability (SCA) of crosses was
significant for most of the studied traits, indicating the
importance of both additive and dominance effects in
controlling these traits. Values of GCA and SCA effects
showed that the parents and some crosses gave desirable
and significant GCA and SCA effects under two levels of
nitrogen fertilizer. The high mean performance estimates
and significant GCA effects were observed for the (G94
and G97) lines and (G90 x Aust.) tester for most of yield
and yield components traits, so these parents can be used
for generating good cotton hybrids. The highest values of
mean performance, desirable SCA effects and highest
heterosis values were detected in the combinations (G97 x
(G90 x Aust.), G93 x (G90 x Aust.), G96 x (G90 x Aust.),
(G92 x G86) and (G94 x G86) for the most studied traits
under the two levels of nitrogen fertilizer (30 and 60 kg N/
feddan) and these crosses can be considered the promising
crosses to be used in breeding program to produce new
cotton hybrids and improve of yield and yield component
traits.

Keywords: cotton, combining ability, heterosis, genetic
parameters and yield.

INTRODUCTION

Cotton is considered the most important fiber crop
all over the world, cotton seeds are an important source
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of vegetable oil in Egypt, and it is the best agricultural
national income crop. However, in recent years, the area
of cotton in Egypt has been subjected to a steady decline
for many reasons such as high production cost which led
to the reluctance of farmers to cultivate it and a decline
in Egypt's global share of excellent long-staple cotton.
Therefore, efforts are being made to increase production
capacity, improve technological quality and reduce
production costs. Combining ability studies is one such
technology to select the superior genotypes. It helps in
identifying the best combiners that may be used in
crosses either to exploit heterosis or to accumulate
fixable genes and obtain desirable segregants. Line x
tester mating design provides reliable information about
the general and specific combining ability (GCA) and
(SCA) of parents and their crosses combinations and
helps estimate various types of gene effects
(Kempthorne, 1957). The important step of promising
new hybrids production is to select specific parents
(Reddy et al., 2017; Sultan, et al., 2018 and Yehia & EI-
Hashash, 2019). Many plant breeders have been used
the line x tester analysis in the investigation of general
and specific combining ability effects, heterosis and to
divide the genetic variance into its components (Guven
& Sadet, 2021 and Hamed & Said, 2021). The goal of
this research was to assess heterosis, combining ability,
gene action for yield and its components in some crosses
belong to Gossypium barbadense L. to determine the
good combiner from parents to starting a breeding
program and select the crosses has a good specific
combining ability to use it as a promising crosses or use
this crosses in the breeding program to produce a new
genetic recombination’s.

MATERIALS AND METHODS

Genetic materials:

The genetic materials used in this investigation
included ten parental genotypes belong to (Gossypium
barbadense L.). Seven lines (G87, G88, G92, G93, G94,
G96 and G97) and three testers (G45, G86 and G90 x


https://www.researchgate.net/publication/351266837_COMBINING_ABILITY_ESTIMATES_FOR_SEED_COTTON_YIELD_AND_ITS_RELATED_TRAITS_USING_LINE_TESTER_MATING_DESIGN_IN_UPLAND_COTTON?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6ImhvbWUiLCJwYWdlIjoic2VhcmNoIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/publication/351266837_COMBINING_ABILITY_ESTIMATES_FOR_SEED_COTTON_YIELD_AND_ITS_RELATED_TRAITS_USING_LINE_TESTER_MATING_DESIGN_IN_UPLAND_COTTON?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6ImhvbWUiLCJwYWdlIjoic2VhcmNoIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19

928

Aust.) were involved in a series of hybridization
according to line x tester mating design in the first
season 2018 to generate 21 single crosses. In 2019
season, two field experiments were conducted in two
nitrogen fertilizer levels, i.e. 60 kg/feddan (N1) and 30
kg/feddan (N2). Both experiments were arranged in a
randomized complete block design (RCBD) with three
replications for each level. Each plot was represented by
one row of 4meter long and 0.7 meter wide. Plants
within rows were 0.4 m (Area = 2.8 m?). Hills were
thinned to one plant per hill; allowing of 10 plants per
plot. Data were recorded on individual five plants
randomly chosen from each plot in the middle of the
row for F1 and their parents. The studied traits were
seed cotton yield (g) /plant (S.C.Y. /P.), Lint cotton
yield (g)/plant (L.C.Y. /P.), Boll weight (g) (B.W.),
Number of bolls /plant (N. B. /P), Lint percentage (L.P.
%), Seed index (g) (S.1.), Lint index (L. I.) and Number
of seeds /boll (N. S. /B.).

Statistical analysis:

The analysis of variance was carried out according to
Gomez and Gomez (1984) for determining differences
among the genotypes, whereas combining ability
variances and effects were determined according to
statistical methods developed by Kempthorne (1957)
and heterosis by Fehr (1987). Heritability was computed
in both broad (h?%,) and narrow (h?,) senses according to
Burton (1952).

RESULTS AND DISCUSSION

Analysis of variance

The analysis of variance of all studied traits for the
ten parents and their 21 Ficrosses under the two levels
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of nitrogen fertilizer is presented in Table (1). The
results showed that genotypes, parents, crosses, parents
vs. crosses, lines, testers and line x tester recorded
highly significant for all studied traits except for lint
percent of parent vs. crosses under the N1 and N2
levels, as well as number of seeds per boll of parent vs.
crosses and testers under N1 level. These results of
mean squares for the yield traits refer to that these
parental genotypes were properly selected in order to
improve yield and yield component traits, and the great
number of variances among the parental genotypes
would generate a great value of heterosis in the Fy
hybrids, that enrich the selection process of new
superior genotypes. Results also showed that GCA/SCA
values were less than unity and which referred to the
importance of SCA for all the studied traits. Similar
results were obtained by Baloch et al. (2014); Balcha et
al. (2019); Samak et al. (2022); Yehia & El-Hashash
(2022) and Farooq et al. (2023).

The mean performance of genotypes:

Mean performance of the parents (lines and testers)
and twenty-one F1 hybrids for vyield and yield
component traits under the two nitrogen fertilizer levels
(N1 and N2) is presented in Tables (2 and 3). The data
regarding the average performance of twenty-one F1
hybrids along with their ten parents indicated that the F1
hybrids gave higher and some hybrids showed higher
mean values than their parents (lines and testers) for all
the traits studied.

The parents G.97and G.94 gave the highest mean
value for most traits under the two levels of nitrogen
fertilizer N1 and N2.

Table 1. Mean squares of yield and yield component traits under the two nitrogen fertilizer levels.

S.0.V d.f Seed cotton yield

Lint cotton yield

Number of bolls /

/plant /plant Boll weight plant

N1 N2 N1 N2 N1 N2 N1 N2
Replications 2 767.62** 1961.26** 197.57**  235.02** 0.10** 0.17** 25.38* 103.77**
Genotypes 30 1933.05** 1878.80** 427.84**  327.29** (0.20** 0.19** 106.53** 115.06**
Parents 9 2289.13** 2283.72**  475.67**  420.35** 0.39** 0.31** 105.47** 124.10**
Crosses 20 1562.21** 1491.68** 374.86**  273.15** 0.09** 0.14** 96.71**  90.08**
Par.vs. crosses 1 6145.01** 5976.78** 1056.85**  572.70** 0.56** 0.15** 312.55** 533.26**
Lines 6 336.56** 569.61** 262.57** 123.30** 0.03** 0.08** 19.89**  71.48**
Testers 2 10487.6** 9016.78** 1911.78** 1433.79** 0.19** 0.57** 729.83** 517.06**
Lines x testers 12  687.47** 698.54**  174.86** 154.63** 0.10** 0.10** 29.60**  28.21**
Error 60 40.17 40.98 6.32 5.63 0.01 0.01 5.48 5.75
2GCA 22.78 20.65 5.21 3.09 -0.0004 0.0011 1.7477 1.611
2SCA 215.77  219.19 56.18 49.67 0.032 0.03 8.04 7.49
82GCA/82 0.094 0.092 0.062 -0.013  0.037 0.217 0.215
SCA 0.105

N1 (60 kg N/fed.) and N2 (30 kg N/fed.) the two nitrogen levels, *, ** significant and highly significant at 0.05 and 0.01

probability levels, respectively.
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Table 1 Cont. Mean squares of yield and yield component traits under the two nitrogen fertilizer levels.

S.0.V d.f  Lint percent (%) Seed index Lint index No. of Seeds/Boll
N1 N2 N1 N2 N1 N2 N1 N2

Replications 2 1512 0.29 1.71**  0.87**  3.09**  0.35* 3.21* 0.64
Genotypes 30 32.04**  19.33**  1.10** 1.39**  3.06** 1.68** 7.84**  9.42**
Parents 9 24.62**  18.32**  1.42** 1.51**  2.66** 1.86** 8.86**  8.94**
Crosses 20 35.94**  20.69** 0.75**  0.90**  3.06** 1.58** 7.74**  950**
Par. vs. crosses 1 20.93 1.3 5.20**  10.11** 6.82**  2.03** 0.52 12.13**
Lines 6 62.56**  40.75** 0.81**  0.91**  4.36** 3.03** 7.13** 6.88**
Testers 2 36.57** 20.98** 0.78**  2.01** 1.98*  0.58** 2.22 28.87**
Lines x testers 12 2253** 10.62** 0.72**  0.72**  259* 103** 8.96**  7.59**
Error 60 5.836 1.753 0.041 0.072 0.412 0.096 0.91 0.641
32GCA 0.349 0.262 0.001 0.005 0.012 0.015 -0.032 0.05
32SCA 5.563 2.955 0.226 0.215 0.725 0.311 2.683 2.315
82GCA/82SCA 0.063 0.089 0.004 0.02 0.017 0.047 -0.01 0.02

N1 (60 kg.) and N2 (30 kg.) the two nitrogen levels, *, ** significant and highly significant at 0.05 and 0.01 probability levels,
respectively.

Table 2. Mean performance of ten genotypes (lines and testers) for yield and yield component traits under the
two levels of nitrogen fertilizer

Character Seed cotton yield Lint cotton yield Boll weight (g) Number of bolls /
/plant(g) /plant(g) plants

Genotype N1 N2 N1 N2 N1 N2 N1 N2
G. 87 (L1) 91.67 74.33 30.43 24.44 2.51 2.49 36.56 29.87
G. 88 (L2) 105.33 89.33 36.19 30.34 2.81 2.72 37.45 32.81
G. 92 (L3) 116 94.67 38.89 30.71 3.13 3.05 37.1 31.08
G. 93 (L4) 76.33 70 26.25 23.17 2.6 2.55 29.29 275
G. 94 (L5) 133.33 124.33 53.52 48.08 3.37 3.19 39.52 38.94
G. 96 (L6) 130.67 119 49.49 43.23 3.16 3.07 41.35 38.79
G. 97 (L7) 143 134 57.53 51.34 3.44 3.27 41.61 40.94
G. 45 (T1) 55.33 47.67 17.95 15.15 2.47 2.4 22.38 19.87
G. 86 (T2) 113 109 41.3 38.62 3.15 3.03 35.87 35.94
G 90 x Aust. (T3) 127 116.33 47.89 42,55 3.25 3.14 39.11 37.07
LSD 0.05 10.35 10.46 4.1 3.88 0.15 0.14 3.82 3.92
\w Lint percent (%) Seed index Lint index No. of Seeds/Boll

Genotype N1 N2 N1 N2 N1 N2 N1 N2
G. 87 (L1) 33.2 32.88 10.12 9.65 5.03 4.73 16.54 17.29
G. 88 (L2) 34.36 33.98 10 9.22 5.23 4.75 18.46 19.48
G. 92 (L3) 33.52 32.43 9.65 9.39 4.87 451 21.54 21.93
G. 93 (L4) 34.38 33.07 10.23 9.36 5.36 4.63 16.7 18.22
G. 94 (L5) 40.15 38.65 10.56 9.74 7.08 6.14 19.13 20.11
G. 96 (L6) 37.88 36.29 9.17 8.61 5.59 4.92 21.42 22.73
G. 97 (L7) 40.24 38.3 10.15 9.82 6.83 6.1 20.25 20.57
G. 45 (T1) 32.44 31.75 8.24 7.46 3.96 3.47 20.25 21.95
G. 86 (T2) 36.55 35.43 10.18 9.62 5.87 5.28 19.62 20.34
G 90 x Aust. (T3) 37.71 36.58 10.34 9.25 6.26 5.34 19.6 21.54
LSD 0.05 3.95 2.16 0.33 0.44 1.05 0.51 1.56 1.31

N1 and N2 are the two nitrogen levels (60 kg and 30 kg), respectively.
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Table 3. Mean performance of F1 for yield and yield component traits under the two levels of nitrogen.

Characters Seed cotton yield Lint cotton yield Boll weight (g) Number of bolls /

/plant (g) /plant (g) plants

Genotypes N1 N2 N1 N2 N1 N2 N1 N2

G.87xG. 45 101.00 87.7 34.27 29.09 3.29 2.82 30.7 311
G.87xG. 86 131.00 1127 46.36 39.04 31 2.82 42.26 39.94
G.87x(G.90x Aust.)  133.70 118 48.79 41.94 31 2.82 43.33 41.87
G.88xG. 45 121.70 1227 46.37 38.27 3.2 2.93 37.94 41.77
G.88xG. 86 124.00 119.7 47.46 38.31 3.15 2.79 39.38 42.87
G.88x(G.90 x Aust.)  137.00 127 46.49 36.37 3.03 2.94 45.2 43.14
G.92xG. 45 94.70 93 31.67 30.63 3.12 2.71 30.36 34.29
G.92xG. 86 142,70 1437 52.67 52.12 3.29 3.22 43.33 44.62
G.92x(G.90x Aust)  127.70 1183 36.74 37.55 3.03 2.88 42.09 41.22
G.93xG. 45 92.00 79.3 31.05 26.03 2.89 2.73 31.77 28.82
G.93xG. 86 112.00 99.7 41.11 36.44 2.96 2.99 37.81 33.35
G.93x(G.90 x Aust.)  155.00 139 56.33 47.71 3.29 3.3 47.11 4211
G.94xG. 45 104.00 96.3 40.1 33.8 2.86 2.65 36.37 36.19
G.94xG. 86 158.30  143.3 63.14 54.89 3.42 3.3 46.34 43.42
G.94x(G.90x Aust) 14130  138.3 62.28 53.04 3.33 3.25 42.42 42.58
G.96xG. 45 101.30 82.7 36.22 28.66 3.05 2.87 33.3 28.86
G.96xG. 86 11530  106.3 49.23 39.09 3.15 2.97 36.66 35.77
G.96 x (G.90 x Aust.)  161.00 142 64.75 54.15 3.45 3.33 46.72 42.71
G.97xG. 45 100.00 84.7 35.65 29.6 2.94 2.85 34.05 29.58
G.97xG. 86 138.30 113 51.17 37.56 3.2 3.02 43.18 37.41
G.97x(G.90 x Aust.)  165.70 148 68.47 57.22 3.41 3.3 48.54 44.86
LSD 0.05 10.35 10.46 4.1 3.88 0.15 0.14 3.82 3.92

Nland N2 are the two nitrogen levels (60 kg and 30 kg), respectively.

Table 3 Cont. Mean performance of F1 for yield and yield component traits under the two levels of nitrogen.

Characters Lint percent (%) Seed index () Lint index (%) No. of Seeds/Boll
Genotypes N1 N2 N1 N2 N1 N2 N1 N2
G.87xG. 45 33.96 33.23 9.92 9.9 51 4.93 21.89 18.99
G.87xG. 86 36.3 34.72 10.01 9.15 5.94 4.87 19.75 20.1
G. 87 x (G. 90 x Aust.) 36.5 35.57 10.82 10.73 6.22 5.92 18.19 16.97
G.88xG. 45 38.42 31.35 10.76 10.3 6.74 4.72 18.34 19.57
G.88xG. 86 38.28 32.34 9.53 9.14 5.91 4.37 20.39 20.63
G.88x(G.90 x Aust)  33.94 28.65 9.66 9.27 4.96 3.72 20.77 22.68
G.92xG. 45 33.46 32.93 10.26 10.07 5.17 4.95 20.21 18.05
G.92xG. 86 36.88 36.26 10.58 9.53 6.19 5.42 19.64 21.53
G.92x(G.90 x Aust.)  28.76 31.73 10.27 9.27 4.15 4.32 21.04 21.22
G.93xG. 45 33.79 32.82 10.97 10.26 5.6 5.01 17.45 17.87
G.93xG. 86 36.51 36.37 11.19 10.51 6.56 6.02 16.79 18.07
G.93x(G.90 x Aust.)  36.32 34.32 10.64 10.26 6.08 5.36 19.72 21.14
G.94xG. 45 38.4 34.99 10.91 10.59 6.88 5.7 16.17 16.25
G.94xG. 86 39.89 38.36 9.41 9.01 6.25 5.62 21.83 22.59
G.94 x (G.90 x Aust.)  44.08 38.35 10.73 10.12 8.46 6.29 17.38 19.8
G.96 x G. 45 35.74 34.67 10.49 10.59 5.83 5.62 18.67 17.72
G.96 xG. 86 42.68 36.81 10.4 10.23 7.76 5.96 17.34 18.34
G.96 x (G. 90 x Aust.)  40.23 38.13 10.67 10.19 7.18 6.28 19.34 20.21
G.97xG. 45 35.64 34.88 9.94 9.49 5.51 5.09 19.04 19.58
G.97xG. 86 37.08 33.26 9.92 9.44 5.9 4.7 20.33 21.35
G.97 x (G.90 x Aust.)  41.33 38.66 10.7 10.21 7.54 6.44 18.75 19.83
LSD 0.05 3.95 2.16 0.33 0.44 1.05 0.51 1.56 1.31

Nland N2 are the two nitrogen levels (60 kg and 30 kg), respectively.
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Among the F1 hybrids, the crosses maximum values
were G. 94x G. 86, G. 94 x (G 90 x Aust.), G. 96 x (G
90 x Aust.) and G. 97 x (G 90 x Aust.) for most traits
under the two levels of nitrogen fertilizer N1 and N2.

Combining ability
General combining ability (GCA):

The general combining ability effect for yield and
yield component traits under the two nitrogen fertilizer
levels is calculated and the results are presented in Table
(4). The line G. 94 recorded highly significant G.C.A
effects for most of the traits viz, seed cotton yield
(8.00**,10.98**), lint cotton vyield (8.01**,7.17**),
number of bolls per plant (1.76**, 2.33**) and lint
percentage (3.73**, 2.55**) at the two levels of nitrogen
fertilizer. Also, the tester G 90 x Aust. Exhibited highly
significant positive (G C A) effect under the two
nitrogen fertilizer levels for the traits (S. C. Y.), (L C
Y/P), (B.W) and (No. B. /P.) In addition, the tester G.86
exhibited a highly significant positive GCA (desirable)
for seed cotton yield, lint cotton yield, number of bolls
per plant and lint percentage traits at the levels N1 and
N2. These results agreed with Dewdar (2011);
Dahiphale et al. (2015); Bourgou et al. (2023); Raiz et
al. (2023) and Reddy et al. (2023).
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Specific combining ability (SCA):

Estimates of specific combining ability effects for
yield and yield component traits under the two nitrogen
fertilizer levels are presented in Table (5). The cross
combinations (G. 88 x G. 45), (G. 92 x G. 86), (G. 93 x
G. 90 x Aust.), (G. 94 x G. 86) and (G. 97 x G. 90 x
Aust.) showed positive and significant SCA effects for
most yield components. Similar results are in
accordance with Igbal et al. (2005); Gopikrishnan et al.
(2013); Yehia & El-Hashash (2021); Abdel-Aty et al.
(2022); Balci et al. (2023) and Bourgou et al. (2023).

Heterosis relative to mid-parents (M.P):

The results of heterosis relative to mid-parents for
yield and yield component traits under the two levels of
nitrogen fertilizer are presented in Table (6). The results
for seed cotton yield per plant showed that 17 and 17
crosses from the 21 studied crosses exhibited significant
positive heterosis in the N1 and N2 levels, respectively.
The results, also showed that the highest heterosis values
were recorded by the cross (G. 93 x G. 90 x Aust.)
under the first level N1, and the cross (G. 88 x G. 45)
under the second level N2, with the values of heterosis
52.46 and 79.08 %, respectively.

Table 4. Estimates of general combining ability effects for yield and yield component traits under the two

nitrogen fertilizer levels.

Lines Seed cotton yield Lint cotton yield Boll weight Number of bolls /
/plant /plant plants

N1 N2 N1 N2 N1 N2 N1 N2
G. 87 (L1) -4.67* -8.90** -4.02**  -3.38** 0.01 -0.16** -1.19 -0.77
G. 88 (L2) 1 8.10** -0.38 -2.42%* -0.03 -0.09** 0.9 4.19**
G. 92 (L3) -4, 89ns 3.32 -6.80** 0.03 -0.01 -0.04 -1.35 1.64"s
G. 93 (L4) -6.89** -9.02** -4.33**  -3.35**  -0.11** 0.03 -1.05 -3.64**
G. 94 (L5) 8.00** 10.98** 8.01** 7.17** 0.05 0.09** 1.76"s  2.33**
G. 96 (L6) -0.67 -4.68 "5 2.91** 0.56 0.06"  0.08"s -1.05 -2.62**
G. 97 (L7) 8.11** 0.21 4.60** 1.39 0.03 0.08"* 1.98ns -1.12
LSD 0.05 4.23 4.27 1.68 1.58 0.06 0.06 1.56 1.6
LSD 0.05(gi-gj) 5.98 6.04 2.37 2.24 0.09 0.09 2.21 2.26
Testers Seed cotton yield Lint cotton yield Boll weight Number of bolls /

/plant /plant plants

N1 N2 N1 N2 N1 N2 N1 N2
G. 45 (T1) -24.46**  -22.68**  -10.68**  -9.20** -0.11** -0.18** -6.45** -5.46**
G. 86 (T2) 5.11** 4.75%* 3.00** 2.42%* 0.02 0.04ns 1.34ns 1.22ns
G 90 x Aust. (T3) 19.35** 17.94** 7.68** 6.78**  0.08**  0.14**  511**  4.24**
LSD 0.05 2.77 2.79 1.1 1.04 0.04 0.04 1.02 1.05
LSD 0.05(gi-gj) 3.91 3.95 1.55 1.46 0.06 0.06 1.45 1.48

N1 and N2 are the two nitrogen levels (60 kg and 30 kg), n.s, *, **: not significant, significant and highly significant at 0.05 and

0.01 probability levels, respectively.
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Table 4 Cont. Estimates of general combining ability effects for yield and yield component traits under the two

nitrogen fertilizer levels

Lines Lint percent (%) Seed index Lint index No. of Seeds/Boll
N1 N2 N1 N2 N1 N2 N1 N2
G. 87 (L1) -1.47 -0.18 -0.12 0.01 -0.43"s -0.06 0.75"  -0.96**
G. 88 (L2) -0.18 -3.91**  -0.39**  -0.35** -0.31 -1.03**  0.64"* 1.32**
G. 92 (L3) -4.02** -1.05"s 0 -0.29**  -1.02**  -0.40**  1.10** 0.62"s
G. 93 (L4) -1.52 -0.18 0.56** 0.43** -0.11 0.16 -1.20**  -0.61"
G. 94 (L5) 3.73** 2.55%* -0.02 -0.01 1.01** 0.57**  -0.73"¢ -0.1
G. 96 (L6) 2.49%* 1.85** 0.15"s 0.42** 0.74%** 0.65**  -0.74"s  -0.89**
G. 97 (L7) 0.96 0.91* -0.18"s  -0.20"* 0.13 0.11 0.18 0.61"s
LSD 0.05 1.61 0.88 0.14 0.18 0.43 0.21 0.64 0.53
LSD 0.05(gi-gj) 2.28 1.25 0.19 0.25 0.61 0.29 0.90 0.75
Testers Lint percent (%) Seed index Lint index No. of Seeds/Boll
N1 N2 N1 N2 N1 N2 N1 N2
G. 45 (T1) -1.43"s -1.13**  0.09"* 0.25**  -0.35"¢  -0.16"* -0.37 -1.35**
G. 86 (T2) 1.18" 0.76"s  -0.22**  -0.34** 0.17 -0.02 0.25 0.73**
G 90 x Aust. (T3) 0.25 0.37 0.13** 0.09 0.18 0.18"s 0.12 0.62**
LSD 0.05 1.05 0.58 0.09 0.12 0.28 0.13 0.42 0.35
LSD 0.05(gi-gj) 1.49 0.82 0.12 0.17 0.40 0.19 0.59 0.49

N1 and N2 are the two nitrogen levels (60 kg and 30 kg), n.s, *, **:

0.01 probability levels, respectively.

* Kk

not significant, significant and highly significant at 0.05 and

Table 5. Estimates of specific combining ability effects for yield and yield component traits under the two

nitrogen levels.

Characters

Seed cotton yield

Lint cotton yield

Number of bolls /

/plant /plant Boll weight plants

Genotypes N1 N2 N1 N2 N1 N2 N1 N2
G.87xG. 45 3.57 4.24 1.82 1.6 0.23**  0.18** -1.62 -1.08
G.87xG. 86 4.00 1.81 0.21 -0.07 -0.09 -0.04 2.16 1.08
G. 87 x (G. 90 x Aust.) -7.57* -6.05 -2.03 -1.53 -0.14**  -0.14**  -0.55 0.00
G.88xG. 45 18.57**  22.24** 10.27** 9.82** 0.18**  0.23**  3.55* 4.64**
G.88xG. 86 -8.67* -8.19* -2.31 -1.76 -0.01  -0.14** -2.79* -0.95
G. 88 x (G. 90 x Aust.) -9.90**  -14.05** -7.96** -8.06**  -0.18**  -0.09 -0.75 -3.69**
G.92xG. 45 -2.54 -2.65 1.99 -0.26 0.08 -0.04 -1.78 -0.29
G.92xG. 86 15.89**  20.59** 9.30** 9.60** 0.12*  0.24**  3.40* 3.35*
G.92x(G.90 x Aust.)  -13.35*%*  -17.94** -11.30**  -9.33**  -0.19** -0.20** -1.62 -3.06*
G.93xG. 45 -3.21 -3.98 -1.1 -1.49 -0.05 -0.1 -0.68 -0.48
G.93xG. 86 -12.78**  -11.08** -4.72** -2.70 -0.11* -0.06 -2.42 -2.63
G.93x(G.90 x Aust.)  15.98**  15.06** 5.82** 4.20** 0.16**  0.15** 3.10* 3.11*
G.94xG. 45 -6.1 -6.98  -4.39** -4.24**  -0.24**  -0.24** 111 0.92
G.94xG. 86 18.67**  12.59** 4.96** 5.23** 0.19**  0.20**  3.30* 1.47
G.94 x (G.90 x Aust.)  -12.57** -5.6 -0.57 -0.99 0.05 0.04  -4.40** -2.39
G.96xG. 45 -0.1 -4.98 -3.16* -2.77* -0.06 0.00 0.85 -1.46
G.96xG. 86 -15.67** -8.75*  -3.84* -3.97** -0.09 -0.12*  -3.57* -1.23
G.96 x (G.90 x Aust.)  15.76**  13.73** 7.00** 6.74** 0.16**  0.13* 2.71* 2.69
G.97xG. 45 -10.21** -7.87*  -5.43** -2.66 -0.14**  -0.03 -1.43 -2.24
G.97xG. 86 -1.44 -6.97 -3.60* -6.32** -0.01 -0.08 -0.08 -1.09
G.97x(G.90 x Aust.)  11.65**  14.84** 9.03** 8.98** 0.15**  0.10* 151 3.34*
LSD 0.05 7.32 7.39 2.90 2.74 0.10 0.10 2.70 2.77

N1 and N2 are the two nitrogen levels (60 kg and 30 kg), *, significant and highly significant at 0.05 probability level.
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Table 5 Cont. Estimates of specific combining ability effects for yield and yield component traits under the two
nitrogen levels.

Characters  Lint percent (%) Seed index Lint index No. of Seeds/Boll
Genotypes N1 N2 N1 N2 N1 N2 N1 N2
G.87xG. 45 -0.2 -0.14  -0.42**  -0.28 -0.3 -0.15 2.31** 1.66**
G.87xG. 86 -0.46 -0.55 -0.02  -0.43** 0.02 -0.35 -0.44 0.68
G. 87 x (G. 90 x Aust.) 0.66 0.69 0.45**  0.71** 0.28 0.51** -1.88** -2.34%**
G.88xG. 45 2.97* 1.70*  0.68**  0.47**  1.23** 0.60** -1.13* -0.04
G.88xG. 86 0.23 0.8 -0.23* -0.08 -0.13 0.12 0.31 -1.06*
G.88x(G.90 x Aust.)  -3.19* -250** -0.45** -0.39* -1.09** -0.73** 0.81 1.10*
G.92xG. 45 1.85 0.42 -0.2 0.19 0.35 0.21 0.28 -0.86
G.92xG. 86 2.67 1.86*  0.43** 0.25 0.85* 0.55** -0.91 0.53
G.92x(G.90 x Aust.)  -4.53** -2.28**  -0.23  -0.44** -1.20** -0.75** 0.63 0.33
G.93xG. 45 -0.32 -0.55 -0.06 -0.34* -0.13 -0.3 -0.17 0.2
G.93xG. 86 -0.21 1.11 0.48**  0.51** 0.31 0.58** -1.45* -1.69**
G. 93 x (G. 90 x Aust.) 0.53 -0.55  -0.42**  -0.17 -0.18 -0.28 1.61** 1.49**
G.94xG. 45 -0.96 -1.11 0.47**  0.43** 0.04 -0.01 -1.92** -1.94%*
G.94xG. 86 -2.07 0.36 -0.72*%*  -0.55**  -1.12** -0.23 3.12** 2.31**
G. 94 x (G. 90 x Aust.) 3.04* 0.74 0.25* 0.12 1.08** 0.25 -1.20* -0.37
G. 96 x G. 45 -2.38 -0.74 -0.12 0 -0.74* -0.18 0.59 0.31
G. 96 x G. 86 1.95 -0.49 0.1 0.24 0.66 0.03 -1.36* -1.15*%
G. 96 x (G. 90 x Aust.) 0.43 1.22 0.02 -0.24 0.07 0.15 0.77 0.84
G.97xG. 45 -0.95 0.41 -0.34**  -0.48**  -0.45 -0.17 0.04 0.68
G.97xG. 86 -211  -3.10** -0.04 0.07 -0.59 -0.69** 0.71 0.37
G. 97 x (G. 90 x Aust.) 3.06*  2.69** 0.39**  0.41* 1.04** 0.85** -0.74 -1.04*
LSD 0.05 2.79 1.53 0.23 0.31 0.74 0.36 1.1 0.92

N1 and N2 are the two nitrogen levels (60 kg and 30 kg), *, significant and highly significant at 0.05 probability level.

Table 6. Heterosis relative to mid-parents (M.P) for yield and yield component traits under the two nitrogen
fertilizer levels.

Characters Seed cotton yield Lint cotton yield . Number of bolls /
/plant /plant Boll weight plants
Genotypes N1 N2 N1 N2 N1 N2 N1 N2

G.87xG. 45 37.41**  43.72**  41.69**  46.95** 32.08** 15.36** 4.16 25.02**
G.87xG. 86 28.01** 22.91**  29.24**  23.82** 9.61** 21 16.68**  21.36**
G.87x(G.90 x Aust.) 22.26** 23.78**  24.59**  2519**  7.70** (.39 14.51**  25.09**
G.88xG. 45 51.45** 79.08**  71.29**  68.26** 21.28** 14.73** 26.83** 58.57**
G.88xG. 86 13.59** 20.67**  22.49**  11.11* 555  -3.07 7.43 24.70*%*
G.88x(G.90 x Aust.) 17.93** 23.50**  10.59* -0.21 0.07 0.5 18.09**  23.46**
G.92xG. 45 10.51*  30.68**  11.45 33.60** 11.38** -0.43 2.1 34.61**
G.92xG. 86 24.60** 41.08**  31.35**  50.36** 4.83*  5.90** 18.76**  33.14**
G.92x(G.90 x Aust.)  5.08 12.16**  -15.32** 251 -4.86*  -6.95**  10.46* 20.97**
G.93xG. 45 39.75**  34.84**  40.51**  35.83** 14.00** 10.49** 2297** 21.68**
G.93xG. 86 18.31**  11.36* 21.71**  17.95** 2.87 7.06** 16.07** 514
G.93x(G.90 x Aust.) 52.46** 49.19**  51.95**  4516** 1243** 16.21** 37.76** 30.42**
G.94xG. 45 10.25* 12.02* 12.21* 6.91 -2 -5.18* 17.51**  23.08**
G.94 xG. 86 28.55**  22.86**  33.16**  26.62** 475  6.05**  22.94**  1597**
G.94 x(G.90 x Aust.)  8.58* 14.96**  22.81**  17.04** 0.65 2.67 7.9 12.03**
G.96xG. 45 8.96 -0.8 7.41 -1.79 8.30** 5.10* 4.5 -1.6
G.96 xG. 86 -5.34 -6.73 8.43* -4.47 -0.24  -2.59 -5.04 -4.26
G.96 x (G. 90 x Aust.) 24.97** 20.68**  32.97**  26.26** 7.75%*%  7.22%* 16.13**  12.61**
G.97xG. 45 0.84 -6.79 -5.55 -10.96* -0.54  0.58 6.42 -2.72
G.97xG. 86 8.07*  -7.00 3.53 -16.49** -2.73  -4.19*% 11.46** -2.68
G.97 x(G. 90 x Aust.) 22.72** 18.24**  29.90**  21.88** 209 296 20.28**  15.01**

N1 and N2 the two nitrogen levels (60 kg and 30 kg.), *, ** significant and highly significant at 0.05 and 0.01 probability levels,
respectively
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Table 6 Cont. Heterosis relative to mid-parents (M.P) for yield and yield component traits under the two

nitrogen fertilizer levels

Characters  Lint percent (%) Seed index Lint index No. of Seeds/Boll
Genotypes N1 N2 N1 N2 N1 N2 N1 N2
G.87xG. 45 3.47 2.84 8.01**  15.76** 13.46 20.28**  18.97** -3.22
G.87xG. 86 411 1.65 -1.46 -5.08* 9.06 -2.73 9.23* 6.81*
G.87 x(G.90 x Aust.)  2.96 2.41 5.80**  13.55** 10.24 17.73** 0.66 -12.63**
G.88xG. 45 15.03** -4.62 17.95%*  23.47** 46.74**  14.85** -5.25 -5.51*
G.88xG. 86 7.97 -6.84*  -553** -3 6.5 -12.74*%*  7.10* 3.64
G.88x (G.90 x Aust.)  -5.82 -18.81** -5.04** 0.39 -13.66 -26.20**  9.13* 10.57**
G.92xG. 45 1.46 2.62 14.75** 19.58** 17.1 24.08** -3.31 -17.74%*
G.92xG. 86 5.27 6.86*  6.71** 0.24 15.38 10.83* -4.6 1.86
G. 92 x (G. 90 x Aust.) -19.24**  -8.05** 28 -0.53  -25.39%*  -12.20** 2.31 -2.4
G.93xG. 45 1.15 1.25 18.80** 22.04** 20.15* 23.86** -5.54 -11.00**
G.93xG. 86 2.93 6.19*  9.63** 10.71** 16.76* 21.58**  -7.57* -6.28*
G.93x(G.90 x Aust.)  0.77 -1.44 3.47* 10.32**  4.66 7.67 8.67* 6.36*
G.94xG. 45 5.8 -0.6 16.04** 23.15** 24.59**  18.73** -17.87** -22.71**
G.94xG. 86 4.02 3.54 -9.27**  -6.91** -3.46 -1.58 12.66**  11.70**
G. 94 x (G. 90 x Aust.) 13.23** 1.94 2.69 6.58** 26.78** 9.69*  -10.25** -4.91
G. 96 x G. 45 1.65 1.89 20.44** 31.86** 22.16* 34.03**  -10.38** -20.68**
G. 96 x G. 86 14.68** 2.64 7.44**  12.26** 35.40**  16.89** -1552** -14.83**
G.96 x (G.90 x Aust.)  6.45 4.64 9.34**  14.13** 21.21**  2255** -5.69 -8.67**
G.97xG. 45 -1.93 -0.43 8.11**  9.85** 2.2 6.25 -5.97 -7.89**
G.97xG. 86 -3.41 -9.79** 24 -2.86 -7.07 -17.36** 1.97 4.39
G.97 x(G.90 x Aust.)  6.06 3.25 4.48**  7.11** 15.22* 12.56** -5.89 -5.80*

N1 and N2 the two nitrogen levels (60 kg and 30 kg.), *, ** significant and highly significant at 0.05 and 0.01 probability levels,

respectively.

For lint cotton yield per plant, the results showed
that 16 and 14 crosses of the F1 crosses had significant
positive heterosis relative to mid-parents, and also that
the highest positive heterosis was given by the cross (G.
88 x G. 45) under the two nitrogen levels N1 and N2
with the values 71.29 and 68.26 %, respectively. Results
for the trait boll weight (B. W.) showed that the cross
(G. 87 x G. 45) exhibited the highest positive significant
heterosis values under the two levels of nitrogen
fertilizer N1 and N2, with the mean values being
32.08% and 15.36%, respectively. Conversely, the
lowest positive heterosis values were recorded by the
cross (G. 94 x G. 86) and (G. 96 x G. 45) under the first
and second nitrogen fertilizer levels with the values of
heterosis 4.75 and 5.10 %, respectively. For number of
bolls per plant (No. B. /P.), the results for heterosis
relative to mid-parents indicated that the highest positive
significant values were recorded by (G. 93 x G. 90 x
Aust.) under the level N1, and the cross (G. 88 x G. 45)
under the second level N2 with the values of heterosis
were 37.76 and 58.57 %, respectively.

While the crosses (G. 92 x G. 90 x Aust.) and (G. 94
x G. 90 x Aust.) exhibited the lowest positive heterosis
values under both levels of nitrogen fertilizer N1 and N2
with the heterosis values 10.46 and 12.03%,

respectively. For lint percentage (%), the results of
heterosis relative to mid-parents (M.P) ranged from
13.23% for the cross (G. 94 x G. 90 x Aust.) to 15.03%
for the cross (G. 88 x G. 45) under the first nitrogen
level N1, but under the N2 level the positive heterosis
values (desirable) ranged from 6.19% for the cross (G.
93 x G. 86) to 6.86% for the cross (G. 92 x G. 86). For
the seed index (S. 1.) trait, the results showed that 14 and
14 crosses out of the 21 studied crosses exhibited
significant positive heterosis (desirable) relative to mid-
parents under N1and N2 levels, respectively.

The lint index (L.1) results showed that the highest
significant positive heterosis was recorded by the cross
(G. 88 x G. 45) under the first level N1, as well as the
cross (G. 96 x G. 86) under the second level N2 of
fertilizer, with the mean values of heterosis 46.74% and
34.03%, respectively. For the number of seeds per boll
(No. S. /B.) trait, the results recorded that the highest
positive and significant heterosis values given (G. 87 x
G. 45) cross under the first level N1, and by the cross
(G. 94 x G. 86) under the second level N2 also with the
values 18.97% and 11.70%, respectively. Similar results
agreed with those reported by Kaleri et al. (2015);
Kanasagra et al. (2022); Abdel-Aty et al. (2023);
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Hottigodar et al.(2023); Parmar et al., (2023) and Yehia
et al. (2024).

Heterosis relative to better parent (B.P):

Heterosis relative to better parent (B.P) for yield and
yield component traits under the two nitrogen fertilizer
levels N1 and N2 calculated, and the results are
presented in Table (7). The results for the seed cotton
yield trait indicated that 9 and 10 crosses from the 21
studied crosses exhibited positive and significant
heterosis (desirable) in the N1and N2, respectively.

The highest heterosis values were recorded by the
crosses (G.96 x G.90 x Aust.) under the level N1, and
by the cross (G.88 x G.45) under the second level N2.
With the values of heterosis 23.21% and 37.31%,
respectively. For lint cotton yield per plant the heterosis
values ranged from 12.23% for the cross (G.87 x G 86)
to 30.82% for the cross (G.96 x G.90 x Aust.) under the
first level of fertilizer N1, and from 10.30% for the cross
(G.94 x G.90 x Aust.) to 34.95% for the cross (G.92 x
G.86) under the second level N2. For the trait boll
weight (B.W.) the results of heterosis relative to the
better parent showed that the highest values of
significant positive heterosis were recorded by the cross
(G.87 x G.45) under the two levels of nitrogen fertilizer
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NZland N2 with the values of heterosis were 31.12% and
13.27%, respectively.

For the number of bolls per plant trait, the results of
heterosis relative to the better parent showed that the
highest positive and significant heterosis was produced
by the crosses (G.93 x G.90 x Aust.) under the first level
N1 and the cross (G.88 x G.45) under the second level
N2. With the values of heterosis 20.46% and 27.31%,
respectively. For the trait lint percentage, the results
showed that the highest positive significant heterosis
value was given by the cross (G. 96 x G. 86) under the
first level N1 with the heterosis value 12.66 %. The
results for the trait seed index (S. I.) showed that the
highest values of positive significant heterosis relative to
the better parent were recorded by the cross (G. 96 x G.
45) with values were 14.31 and 23.06 % under N1 and
N2, respectively. While lint index trait cleared that the
heterosis values relative to better parent under the first
nitrogen level N1 ranged from 19.42% for the cross (G.
94 x G. 90 x Aust.) to 32.23% for the cross (G. 96 x G.
86), also ranged from 11.03% for the cross (G. 87 x G.
90 x Aust.) to 17.75% for the cross (G. 96 x G. 90 X
Aust.) under the second level of nitrogen (N2).

Table 7. Heterosis relative to better- parent (B.P) for yield and yield component traits under the two nitrogen

fertilizer levels

Characters  Seed cotton yield Lint cotton yield . Number of bolls /
Boll weight
/plant /plant plants

Genotypes N1 N2 N1 N2 N1 N2 N1 N2
G.87xG. 45 10.18 17.94* 12.62* 19.01*  31.12** 13.27** -16.05** 4.1
G.87xG. 86 15.93** 3.36 12.23* 1.09 -1.59 -7.06**  15.58** 11.11*
G. 87 x (G. 90 x Aust.) 5.25 1.43 1.88 -1.45 -4.62*  -10.03**  10.79* 12.94*
G.88xG. 45 15.51** 37.31** 28.11** 26.12** 13.89**  7.92** 1.31 27.31**
G.88xG. 86 9.73* 9.79*  14.91** -0.8 -0.11 -8.05** 5.16 19.27**
G. 88 x (G. 90 x Aust.) 7.87 9.17* -2.92 -1453**  -6.67**  -6.20** 15.59**  16.37**
G.92xG. 45 -18.39** -1.76 -18.56** -0.25 -0.32 -11.05** -18.15** 10.34
G.92xG. 86 22.99** 31.80** 27.52** 34.95** 4.44 5.62* 16.79**  24.14**
G. 92 x (G. 90 x Aust.) 0.52 1.72  -23.28** -11.76* -6.67** -8.31** 7.63 11.19*
G.93xG. 45 20.52**  13.33 18.28* 12.31 11.06** 7.22* 8.46 4.81
G.93xG. 86 -0.88 -8.56 -0.46 -5.64 -6.03* -1.47 5.42 -7.21
G. 93 x (G. 90 x Aust.) 22.05** 19.48** 17.62** 12.11* 1.27 5.27* 20.46** 13.58*
G.94xG. 45 -22.00%* -22,52** -25.08** -29.70** -15.12** -17.00** -7.98 -7.05
G.94xG. 86 18.75** 15.28** 17.96** 14.16** 1.28 3.36 17.26** 11.51*
G. 94 x (G. 90 x Aust.) 6 11.26** 16.35**  10.30* -1.19 1.8 7.33 9.35
G.96xG. 45 -22.45*%* -30.53** -26.82** -33.69** -3.52 -6.39**  -19.47** -2559**
G.96xG. 86 -11.73** -10.64* -0.54 -9.56* -0.4 -3.17 -11.34* -1.77
G. 96 x (G. 90 x Aust.) 23.21** 19.33** 30.82** 25.28**  6.26** 6.01* 12.98** 10.12*
G.97xG. 45 -30.07*%* -36.82** -38.05** -42.34** -1453** -12.89** -18.18** -27.74**
G.97xG. 86 -3.26  -15.67** -11.07** -26.84** -6.79**  -7.74** 3.77 -8.62
G. 97 x (G. 90 x Aust.) 15.85** 10.45** 19.01** 11.45** -0.68 0.84 16.67** 9.58*

N1 and N2 the two nitrogen levels (60 kg and 30 kg.), *, ** significant and highly significant at 0.05 and 0.01 probability levels,

respectively.
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Table 7 Cont. Heterosis relative to better- parent (B.P) for yield and yield component traits under the two

nitrogen fertilizer levels

Characters  Lint percent (%) Seed index Lint index No. of Seeds/Boll
Genotypes N1 N2 N1 N2 N1 N2 N1 N2
G.87xG. 45 2.29 1.08 -2.04 2.59 1.34 4.27 8.08* -13.48**
G.87xG. 86 -0.67 -2.01 -1.75 -5.23* 1.29 -7.81 0.66 -1.19
G.87 x(G.90 x Aust.)  -3.19 -2.77 4.70%* 11.15**  -0.58 11.03* -7.18 -21.24**
G.88xG. 45 11.83*  -7.75%  7.57** 11.65** 28.83** -0.6 -9.44* -10.82**
G.88xG. 86 473  -8.74** -638**  -502* 0.76 -17.15*%* 3.92 1.44
G. 88 x (G. 90 x Aust.) -10  -21.69** -6.58**  0.27 -20.73*  -30.28** 5.97 5.28
G.92xG. 45 -0.18 1.55 6.38** 7.27** 6.17 9.8 -6.21 -17.77**
G.92xG. 86 0.91 2.33 3.90* -0.98 5.53 2.7 -8.85* -1.83
G. 92 x (G. 90 x Aust.) -23.72** -13.27** -0.62 -129  -33.70** -19.03** -2.32 -3.26
G.93xG. 45 -1.71 -0.77 7.24** 9.62** 441 8.36 -13.81**  -18.56**
G.93xG. 86 -0.12 2.66 9.38** 9.21** 1174 14.06**  -14.45**  -11.17**
G.93x(G.90 x Aust.)  -3.67 -6.16*  2.94 9.63** -2.84 0.52 0.65 -1.85
G.94xG. 45 -4.36  -9.47**  3.30* 8.70** -2.9 -7.11 -20.14**  -25.95**
G.94xG. 86 -0.64 -0.77 -10.88** -7.49** -11.74  -8.48* 11.25**  11.06**
G. 94 x(G.90 x Aust.)  9.79 -0.79 1.61 3.85 19.42*  2.49 -11.31**  -8.08**
G. 96 x G. 45 -5.65 -4.49 14.31**  23.06**  4.29 14.29**  -12.84**  -22.04**
G. 96 x G. 86 12.66* 1.42 2.11 6.32**  32.23** 12.88** -19.07** -19.30**
G.96 x (G.90 x Aust.)  6.21 4.23 3.19 10.19**  14.75 17.75**  -9.72**  -11.05**
G.97xG. 45 -11.44*  -8.94**  -2.04 -3.36 -19.30* -16.68** -5.98 -10.78**
G.97xG. 86 -7.83  -13.16** -2.58 -3.83 -13.63  -22.94** 04 3.81
G.97 x(G.90 x Aust.)  2.72 0.93 3.51* 3.98 10.4 5.47 -7.4 -7.93*

N1 and N2 the two nitrogen levels (60 kg and 30 kg.),

respectively

*, ** significant and highly significant at 0.05 and 0.01 probability levels,

Table 8. Genetic variance components and heritability for yield and yield component traits under the two

nitrogen fertilizer levels

Genetic components/ Seed cotton yield Lint cotton yield Boll weight Number of bolls /
Heritability /plant /plant plants

N1 N2 N1 N2 N1 N2 N1 N2
A 45.56 41.31 10.42 6.17 -0.001 0.0021 35 3.22
D 215.77 219.19 56.18 49.67 0.032 0.032 8.04 7.49
G 261.33 260.5 66.6 55.84 0.031 0.0341 11.54 10.71
E 13.39 13.66 2.11 1.88 0.003 0.0027 1.83 1.92
Ph. 274.72 274.16 68.71 57.72 0.03 0.04 13.37 12.63
h2, 95.13% 95.02% 96.93% 96.75% 92.08% 92.75% 86.33%  84.82%
h2, 16.58% 15.07% 15.17% 10.69% -2.97% 5.71%  26.18% 25.50%
Genetic Components/ Seed t;otton yield Lint cotton yield Boll weight Number of bolls /
Heritability plant /plant plants

N1 N2 N1 N2 N1 N2 N1 N2
A 0.7 0.52 0 0.01 0.02 0.03 -0.06 0.1
D 5.56 2.95 0.23 0.22 0.73 0.31 2.68 231
G 6.26 3.47 0.23 0.23 0.75 0.34 2.62 241
E 1.95 0.58 0.01 0.02 0.14 0.03 0.30 0.21
Ph. 8.21 4.05 0.24 0.25 0.89 0.37 2.92 2.62
h, 76.28% 85.61% 94.52% 90.79% 84.59% 91.07% 89.62% 91.87%
h2, 8.53%  12.83%  0.00% 3.95% 2.26% 8.04%  -2.05%  3.81%

N1 and N2 are the two nitrogen levels.
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For the number of seeds per boll trait, the results showed
that the highest positive and significant heterosis was
recorded by the cross (G. 94 x G. 86) with the values
11.25% and 11.06%, under N1 and N2, respectively.
Similar results were obtained by Gohil et al. (2017);
Malathi et al. (2019); Mokadem et al. (2019) and
Hamed & Said (2021).

Genetical parameters:

The results of genetic variance components and
heritability for the studied traits under the two-nitrogen
fertilizer levels are presented in Table (8). The results
showed that the non-additive genetic variances
(dominance) were greater than the additive genetic
variance for all studied traits and played the main role of
the inheritance of these traits, also the results showed
that the genetic variance was greater than the
environmental variance for all the studied traits.

These results would be useful if we need to produce
new hybrids with high-yielding properties but in our
case, we need to produce genetically stable varieties, so
we have to conduct more self-pollenated generations to
get the genetic stability of yield traits and generate new
varieties. For the heritability estimation, the results
showed that the heritability in broad sense was greater
than the heritability in narrow sense for all studied traits,
heritability in narrow sense estimates ranged from -
2.97% for the trait boll weight under the N1 to 26.18%
for number of bolls per plant under the same level of
nitrogen fertilizer. In addition, the results indicated that
the heritability in broad sense ranged from 76.28 % for
lint percentage under the N1 to 96.93% for lint cotton
yield per plant under the N1. Similar results were
obtained by Sabir et al. (2017); Kumar et al. (2019);
Vaghela et al. (2019) and Elfeki et al. (2024).

CONCLUSION

This investigation is carried out to estimate
combining ability, heterosis and gene action for some of
Egyptian cotton crosses and its parents, the results
cleared that the line G.94, G.97 and the tester (G.90 x
Aust.) were the good combiner for most of studied traits
and also the results indicated that the crosses i.e.: G97 X(
G90 x Aust.), G93 x (G90 x Aust.), G96 x (G90 x
Aust.), (G92 x G86) and (G94 x G86) were the best and
superior crosses for most of studied traits.
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