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ABSTRACT

This research was carried out to evaluate the performance of eight Egyptian cotton genotypes and their F; hybrids under Upper
Egypt heat conditions using Line x Tester analysis, during 2016 and 2017 seasons. In addition, to determine the combining ability,
heterosis and gene action which control yielding ability and fiber traits. Eight Egyptian cotton genotypes and 15 crosses were evaluated
at Shandaweel Agricultural Research Station, Sohag governorate. Analysis of variance indicated that genotypes, parents, crosses and
parents vs. crosses were significant or highly significant for all the studied traits, except lint percentage in parents and parents vs. crosses,
which were insignificant. The mean squares due to lines or tester (G.C.A.) were significant or highly significant for most of the studied
traits. Line x Tester (S.C.A.) main squares was highly significant for most yield traits, while insignificant Line x Tester (S.C.A.) mean
squares were found for all fiber quality traits. Regarding mean performance and heterosis, the varieties Giza 90, Giza 95 and Giza 86
were the best parents in yielding ability and gave high yielding crosses under heat conditions, while Giza 45 and Giza 92 were the good
parents to produce the best fiber quality crosses. The results of heterosis also showed that seven crosses had positive and highly
significant heterosis based on mid-parents in seed and lint cotton yield /plant and number of bolls/plant i.e., (Giza 80 x Giza 90), (Giza
86 x Giza 90), (Giza 86 x Giza 95), (Giza 87 x Giza 90), (Giza 45 x (Giza 90 x Australian)), and (Giza 92 x Giza 90), while the cross
(Giza 92 x Giza 95) had better yield and fiber traits. The line Giza 86 was the best combiner for seed and lint cotton yield/plant, number
of bolls/plant and seed index, while lines Giza 45 and Giza 92 were the best combiners for fiber fineness, fiber strength and fiber length.
The tester Giza 90 was the best combiner for seed cotton yield/plant and lint cotton yield/plant. Four crosses exhibited positive and
significant values of specific combining ability (S.C.A.) effects for seed cotton yield/plant, lint cotton yield/plant, lint percentage and
number of bolls/plant. The non-additive of genetic variance was larger than additive genetic variance in all yielding ability traits and
additive genetic variance was higher than dominance variance for all fiber quality traits. Broad sense heritability (H,%) was higher than

narrow sense heritability (H,%) for all traits and high heritability estimates in narrow sense were found for all fiber traits.
Keywords: Gossypium barbadense, Combining ability, Heterosis, Heritability.

INTRODUCTION

Improvement of yield and fiber properties in
Egyptian cotton is one of the focal endeavors of cotton
(Gossypium barbadense L.) breeding programs. It is
important to assess adaptation and yielding ability of
promising genotypes across heat conditions to select the
superior and adaptable genotypes. Heat is one of the most
important abiotic stresses influencing productivity of
cotton worldwide. Cotton is sensitive to heat stress,
especially at flowering and boll formation stages and the
heat usually cause heavy fruit shedding in the forms of
squares, flowers and small bolls. Upper Egypt, one of the
measure cotton production areas, is exposed to extreme
heat stress usually from June to August, during the peak
time of flowering and boll loading, which caused
decreasing in lint cotton yield and fiber quality. After
global worming now a days, Upper Egypt temperature
during summer months approaches about 45 — 50° C and
this beyond limit temperature stress severely affect the
yielding ability and fiber properties of Egyptian cotton and
cause decrease in yield and fiber traits. Therefore, breeding
for high yielding ability and fiber properties in Egyptian
cotton under heat condition would be beneficial in both
current and future climate.

The primary objective of a plant breeding program
is to develop new varieties high in yield and fiber quality.
The first step in successful breeding program is to select
appropriate parents. Line x Tester analysis is carried out to
help breeders to design plant breeding strategy for
improving many traits in future varieties and hybrids. This
systematic approach is used to detect appropriate parents
and crosses in terms of investigated traits. This method was
applied to improve self and cross-pollinated plants
(Kempthorne 1957). There have been many studies
pointing out that variation in seed cotton yield and its

components is governed by additive and non-additive gene
action Abd El-Bary et al (2008), El-Fesheikawy et al.
(2012) and Al-Hibbiny (2015). General combining ability
(G.C.A)) is defined as the performance of a line in series of
cross combinations and it is useful for hybridization and
selection program. On the other hand, specific combining
ability (S.C.A.) is defined as the performance of hybrids in
particular combination and it is important for hybrid
development (Baloch ez al. (2010).

The objectives of this study were evaluate 23
genotypes of Egyptian cotton (8 parents and 15 hybrids )
under heat conditions of Upper Egypt and determine
G.C.A. for parents, S.C.A. for hybrids and gene action
before selecting the superior hybrids that can be utilized in
breeding programs for yielding ability and fiber quality
under heat conditions of Upper Egypt.

MATERIALS AND METHODS

This study was carried out during the two summer
seasons of 2016 and 2017 to evaluate 8 cultivated
genotypes of Egyptian cotton (G. barbadense L.) and their
15 F, crosses for yield components and fiber quality traits
under heat conditions of Upper Egypt, Shandaweel
Research Station, Sohag governorate. Eight genotypes of
Egyptian cotton were selected as parents based on their
yield and fiber traits. Three cotton genotypes Giza 90, Giza
95 and (Giza 90 xAustralian) were used as testers which
selected for their well adaptation and high yielding ability
under heat condition. The five cotton varieties Giza 80,
Giza 86, Giza 87, Giza 45 and Giza 92 were used as lines
which selected for their high yield or fiber quality and
crossed in a Line x Tester mating design at Shandaweel
Agricultural Research Experimental Station, A.R.C,,
during 2016 cotton growing seasons. Eight genotypes and
their 15 F; hybrids were planted in a randomized complete
block design (R.C.B.D.) with three replications in 2017
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season. Each plot included one row 4 meters long and 0.7
meter wide. Seeds were sown in hills spaced 25 cm within
arow. After full emergence, seedlings were thinned on two
plants/hill. Recommended cultural practices were applied
for cotton production during the two seasons.

Data were recorded on the following traits: seed
cotton yield/plant in grams (S.C.Y./P.), lint yield/plant in
grams (L.Y./P.), lint percentage (L.P.%), number of
bolls/plant (N.B./P.), seed index in grams (S.1.), lint index
in grams (L.I), fiber fineness in Micronaire reading
(M.R)), fiber strength in Pressely index (P.L.), fiber length
in 2.5% span length mm (F.L.) and uniformity ratio %
(UR.%). The fiber properties were measured in the
laboratories of Cotton Fiber Research Section, Cotton
Research Institute according to [A.S.T.M. (1976) D-1448-
59, D-1445-60T and D-1447-67].

Data were analyzed and differences were
scrutinized for significance using L.S.D. 0.05 and 0.01
levels. The G.C.A. variance effects of the parents and the
S.C.A. variance effects of the hybrids were calculated by
the using of the Line x Tester analysis method, according
to Kempthorne (1957) and Singh and Chaudhary (1979).

Heterosis was calculated as the percentage increase
of the overall means of the F; hybrids over the mid-parent
(M.P.) according to the following equations: Heterosis %
=[(F-M.P.)/M.P.] x 100

The significance of means differences and heterosis
were estimated using L.S.D. at 0.05 and 0.01 probability,
described by Steel and Torrie (1980).

RESULTS AND DISCUSSION

The analysis of variance for all the studied traits of
the eight parents and their 15 F;’s crosses are presented in
Table 1. The data pointed out the mean squares of the
genotypes, parents, crosses and parents vs. crosses were
highly significant for all the studied traits, except lint
percentage, which was significant in genotypes and crosses
and insignificant in parents and parents vs. crosses,
indicating the presence of variability among hybrids and
their parents. As a consequence, the analysis of combining
ability was possible. The mean squares due to lines
(G.C.A.) were highly significant for all the studied traits,
except number of bolls/plant, which was significant, while
lint percentage and lint index were insignificant. Testers'
(G.C.A)) mean squares were significant and highly
significant in most studied traits revealing important role of
additive type gene effects. Line x Tester (S.C.A.) mean
squares was highly significant for seed cotton yield, lint
yield, lint percentage and Number of bolls/plant and was
significant for seed index and lint index, revealing non-
additive gene effects role as dominant or epistasis. While,
insignificant Line x Tester (S.C.A.) mean squares were
found for all fiber quality traits, it could be due to that only
additive genes were controlling the fiber traits. El-
Fesheikawy et al. (2012), Baloch et al (2014) and Al-
Hibbiny (2015) found that mean squares of G.C.A. of lines

and testers and S.C.A. of lines and testers and specific
combining ability (S.C.A.) of Lines x Tester interactions
were significant and the significance of G.C.A. and S.C.A.
variances suggested that both additive and dominant genes
were controlling the studied traits.

Eight genotypes of Egyptian cotton and their 15
F;’s hybrids were evaluated for their yielding ability and
fiber quality traits under heat conditions of Upper Egypt,
Shandaweel Research Station, Sohag governorate. The
mean performances of the eight parents and their 15 F,’s
hybrids for all the studied traits are presented in Table 2.
The results showed that Giza 90 (T;) was the highest
yielding parent for seed cotton yield/plant (89.03), also it
was the best mean performance for fiber strength (P.I.)
(11.03) and uniformity ratio (U.R.%) 90 %. However, the
parent (Giza 90 x Australian) (T;) showed the highest
values for lint yield, lint percentage, number of bolls/plant
and lint index. Generally, the three testers were better than
the five lines in yielding traits and uniformity ratio%. It
could be due to, the testers (Giza90, Giza95 and Giza 90 x
Australian) which were adapted to Middle and Upper
Egypt conditions and show the optimum performance
under heat condition. (L;) Giza 80 (adapted for Middle
Egypt) and (L,) Giza 86 (the highest Egyptian cultivar in
yielding ability) were the best lines in yield traits and
uniformity ratio %, while (L4) Giza 45 and (L5) Giza 92
(Extra-long varieties) were the best lines in fiber fineness
(M.R.), strength (P.1.) and fiber length (F.L.).

Respect to crosses, The results revealed that the
cross L, x T, (Giza 86 x Giza 95) gave the highest means
for seed cotton yield/plant (100.33) , lint yield/plant
(40.20), lint percentage (40.10 %), and seed index (10.37).
In the same time, the results also revealed that the highest
mean performances were found for the cross L; x T, (Giza
87 x Giza90) for number of bolls/plant (35.80) and the
cross L, x T} (Giza 86 x Giza90) was better or comparable
with the two parents in all the yield and fiber traits.
Moreover, the cross L; x T; (Giza80 x Giza90) recorded
the high value of uniformity ratio % (87.30%). The cross
L, xT; (Giza45 x Giza90 x Australian) recorded the high
result in fiber length (34.67). The cross Ls xT; (Giza92 x
Giza90) showed the best performance in fiber strength
(10.93) and the cross Ls x T, (Giza92 x Giza95) gave the
best value in fiber fineness (2.87). Generally, Giza 90 and
Giza 86 were the best parents in yield and could be used in
breeding programs for improving varieties possessing high
yielding potential, while Giza 45 and Giza 92 could be
considered as excellent parents to produce new hybrids
with high fiber quality under heat conditions. It could be
due to Giza-90 cultivar which has been known as the
earliest and the most heat tolerant Egyptian cotton cultivar
and planting in Upper Egypt and Giza-86 which has the
highest yielding ability and planted in North Egypt (Delta),
while Giza 45 and Giza 92 are from the best fiber
properties cultivars and adapted for North Egypt (Delta).
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Table 1. Mean squares of all genotypes for all yielding ability and fiber quality studied traits, evaluated under heat
conditions of Upper Egypt at shandaweel research station, season 2017.

Traits
8.0V D.f SCY/P LY/P LP% NB/P SI LI MR PI FL UR %
Rep. 2 4.30 0.29 0.54 2.73 0.08 0.11 0.24 0.18 0.54 0.41
Genotypes 22 257.04*%* 60.89%* 10.38* 41.20** 0.58** 0.84** 0.96** 0.41** 8.45%* 9.32%%*
Parents (P) 7 247.82** 66.27** 973  31.89** 1.11** 0.10% 1.24**  (.54** 15.14%* 10.64**
Crosses (C) 14 210.79** 48.73** 10.78* 34.78** 0.30** 0.66* 0.86**  (0.31%* 4.40%* 5.55%*
PvsC 1 969.18%*193.33** 935 196.18** 0.79** 1.59*%* 040*  0.91** 18.19%*  52.93%%*
Line (L) 4 168.51** 41.09** 6.76  25.35* 0.33** 0.15 2.82**  (0.81** 12.24%* 16.19%*
Tester (T) 2 337.49%*% 42.89*%* 850  33.89*% 0.59** 145*%*  0.08 0.18* 3.62* 242
LXT 8  200.25%* 54.01*%* 13.36** 47.96** 0.21* 0.71* 0.07 0.09 0.68 1.01
Error 44 10.69 2.38 4.80 4.99 0.08 0.32 0.06 0.05 0.73 1.94

*,%* significant and highly significant at 0.05 and 0.01 levels of probability, respectively

Table 2. Mean performance of parents and their crosses for yielding ability and fiber properties traits, evaluated
under heat conditions of Upper Egypt at shandaweel research station, season 2017.

G Traits

enotypes TSNP LY/ LP%  NBP S LI MR PI FL UR %
LI(Giza80)  81.67 3100 3797 2642 1080 567 417 980 2933  87.00
L2(Giza86) 7833  29.13 3719 2287 1087 546 380 1007 3100  87.33
L3(Giza87) 6633 2280 3432 2520 987 530  3.07 1027 3400 8567
LAGizad5)  69.67 2433 3501 2688 940 577 297 1083 3467 8500
L5(Giza92) 7000 2550 3651 2197 1027 567 297 1059 3467  84.67
TI(Giza90)  89.03 3417 3838 2975 987 632 433 1103 3100  90.00
T2(Giza95)  87.83 3400 3871 2913 950 665 427 1013 2967 8833
T3(GxAwst) 87.00 3427 3941 3115 930  7.00 440 1010 3033  88.67
L1xTI 9227 3533 3833 3394 967 644 433 1017 3100 8730
LIxT2 80.93 3000 3716 2702 1017 58 417 1013 3067  87.28
L1xT3 85.17 3223 3788 2845 930 658 420 1017 3233 8731

L2xTI 95.17 3567 3749 3078 970 619 397 1003 3200 8567
L2x T2 10033 4020  40.10 3542 1030 650 410 1077 3033  86.00
12x T3 8407 3175 3786 3090 980 626 427 1067 3230  85.67
L3 xTI 9833 3700  37.65 3580 983 614 357 1043 3333 8533
L3x T2 7870 3077 39.09 2463 990 651 343 1070 3230  83.67
L3 x T3 7940  31.00  39.04 2882 943 680 337 1060 3333  83.67
L4xTI 8333 3200 3841 308 950 657 307 1077 3430 8533
L4AX T2 7000 2233 3191 2511 953 492 307 1087 3367 8433
L4X T3 90.10 3533 3923 3319 940 687 303 1087 3467  84.67
L5xTI 9123 3410 3738 3162 957 626 340 1093 3300  84.67
L5x T2 91.00 3467 3808 2945 1003 613 287 1087 3367 8467
L5x T3 7900 3133 3980 2788 1023 648 297 1093 3467  83.00
L.S.D 005 539 2.55 3.61 360 045 092 040 037 1.40 2.29

LS.D o 7.18 3.39 481 490 060 124 054 049 1.86 3.06

Heterosis based on the mid-parent (M.P.) for yield,
yield components and fiber properties are presented in
Table 3.

In general, positive heterosis is considered as
desirable for all studied traits, except fiber fineness.
Respect to yield traits, the results revealed that 7 promising
crosses from the fifteen F, crosses showed highly
significant and positive heterotic values relative to mid-
parent in seed cotton yield /plant, lint cotton yield /plant
and number of bolls/plant. These promising crosses were
LixT; (Giza 80 x Giza 90) which gave 8.11, 8.42 and
20.84%, L,xT; (Giza 86 x Giza 90) recorded 13.73, 12.70
and 16.99 %, L,xT, (Giza 86 x Giza 95) showed 20.67,
27.36 and 36.23 %, L;xT; (Giza 87 x Giza 90) recorded
26.58, 29.89 and 30.30 %, L;xT; (Giza 45 x (Giza 90 x
Australian)) showed 15.02, 20.58 and 14.39 % , LsxT;
(Giza 92 x Giza 90) recorded 14.73, 14.30 and 22.27 %
and LsxT, (Giza 92 x Giza 95) gave 15.31, 16.54 and

15.26% heterosis relative to the mid-parent (M.P) in seed
and lint cotton yield /plant and number of bolls/plant,
respectively.

The observed heterosis values for fiber quality traits
were highly significant in the crosses produced from L,
(Giza 45) with the three testers. Also Ls (Giza 92) with T,
(Giza 95) and T; (Giza 90 x Australian) recorded highly
significant heterosis relative to the mid-parent (M.P.) for
fiber fineness (M.R.) (-20.72 and -19.40 %), fiber strength
(P.I) (4.92 and 5.65 %) and fiber length (F.L.) (4.66 and
6.68 %), respectively. Moreover, L, (Giza 86) and L; (Giza
87) showed positive and significant or highly significant
heterosis in fiber strength (P.1.) with the two testers (Giza
95) and (Giza 90 x Australian). Finally, only two crosses
L,xT,(Giza 86 x Giza 95) and L;xT, (Giza 87 x Giza 90)
surpassed the better parent and showed significant or
highly significant increases over the better parent, which
recorded 14.23 and 10.45% in seed cotton yield /plant,

575



Mahrous, H.

18.24 and 8.28% in lint yield /plant and 21.59 and 20.34%
in number of bolls/plant, respectively. The same trend was
obtained by El-Fesheikawy et al. (2012) and AL-Hibbiny
(2015).

Generally, T, (Giza 90), T, (Giza 95) and L, (Giza
86) were the best parents in yielding ability and gave high
yielding crosses under heat conditions, while Giza 45 and

Giza 92 could be considered as a good parents to produce
the best fiber properties crosses. These results indicated the
possibility of developing hybrids with high yielding ability
and fiber quality traits of Egyptian cotton using line X tester
analysis and heterosis results under heat conditions of

Upper Egypt.

Table 3. Heterosis relative to the mid-parent (M.P) of the 15 F; crosses for yielding ability and fiber properties
traits evaluated under heat conditions of Upper Egypt at shandaweel research station, season 2017.

Crosses Traits

SCY/P LY/P LP% NB/P SI LI MR Pl FL UR %
L1x Tl 8. 11%* 8.42%* 041 20.84**  -6.43** 7.42 1.88 -2.35 2.77 -1.32
L1xT2 -4.51 -7.69* -3.08 -2.72 0.20 -5.52 -1.18 1.66 3.97 -0.38
L1xT3 0.99 -1.24 -2.09 -1.16 -7.46%* 3.87 -1.98 2.21 8.38%* -0.57
L2x Tl 13.73%*  12.70** -0.78 16.99*%  -6.46%* 5.09 -2.34 -4,93%* 3.23 -3.38%*
L2xT2 20.76%*  27.36%* 5.67 36.23%* 1.13 7.35 1.61 6.63*%* 0.00 -2.08
L2xT3 1.70 0.16 -1.15 14.40%* -2.83 0.48 4.15 5.80%*  543%*% .2 65%
L3xTI 26.58** 20 .89%* 3.58 30.30%* -0.41 5.68 -3.51 -2.07 2.55 -2.85%
L3xT2 2.10 8.35% 7.05 -9.33 222 8.95 -6.54 4.90** 1.55 -3.83%*
L3xT3 3.57 8.64* 5.90 2.29 -1.62 10.57 -9.77 4.07* 3.62 -4.02%*
[4xTI 5.02 9.40%* 4.67 6.59 -1.40 8.68  -15.89**  -1.46 4.55* -2.48
[4xT2 S1111%% 23.44%* _13.43*%*  _10.34 0.85  -20.77** -15.19**  372% 4.66* -2.69%
[4xT3 15.02**  20.58%** 543 14.39* 0.53 7.60  -17.77**  3.87* 6.68%* -2.49
L5x Tl 14.73**  14.30** -0.17 22.27%* -4.97 4.42% -6.85 1.11 0.50 -3.05*
L5xT2 15.31%*  16.54%* 1.25 15.26** 1.47 -049  -20.72*%*  4.92%* 4.66* 212
L5x T3 0.64 4.84 4.85 497 4.55* 229  -19.40%*% 565%%  6.68**%  423%*
L.S.Dos 5.03 2.18 2.94 371 0.38 0.74 041 0.35 1.21 2.19
L.SDyo 7.04 2.93 3.95 5.00 0.52 1.00 0.55 0.48 1.63 2.95

*,%* Significant and highly significant at 0.05 and 0.01 probability levels, respectively.

The general combining ability effects (G.C.A.) of
the parental genotypes are shown in Table 4. Positive
estimates would indicate that given parent variety is much
better than the average of its group involved with it in the
top crosses for all studied traits. The results indicated that
the line Giza 86 had positive and highly significant or
significant (G.C.A.) for seed cotton yield/plant, lint cotton
yield/plant, number of bolls/plant and seed index, while
significant and positive (undesirable) (G.C.A.) was
detected for fiber fineness. Giza 45 had negative
(undesirable) and significant or highly significant (G.C.A.)
effects for all yield traits. While, Giza 45 and Giza92 had
highly significant and negative (desirable) G.C.A. effects

for fiber fineness (M.R.) and positive and highly significant
(G.C.A)) for fiber strength (P.I.) and fiber length (F.L.).
The results of testers showed that, Giza 90 had highly
significant and positive G.C.A. effects for seed cotton
yield/plant and lint cotton yield/plant. While, Giza 95 had
highly significant and positive (G.C.A.) for seed index.
(Giza 90 x Australian) showed highly significant and
positive G.C.A. effects for number of bolls/plant and fiber
length (F.L.), it could be due to, the three testers adapted
for Middle and Upper Egypt conditions and gave the
optimum performance under heat conditions of Upper
Egypt (Sohag Governorate ) .

Table 4. General combining ability (GCA) effects of the 5 lines and the 3 testers for yielding ability and fiber quality
traits evaluated under heat conditions of Upper Egypt at shandaweel research station, season 2017.

Parents Traits
SCY/P  LY/P LP% NB/P SI LI MR PI FL UR %

Lines (Females)

L1(G. 80) -048  -0.39 -0.17 -0.81 -0.05 -0.02  0.65%* -0.44%*  -]1.58%* 2.09%*

L2(G. 86) 6.59%*  2.96%* 0.52 2.66%*  0.18*% 0.02  0.52*%* -0.10 -0.69* 0.53

L3(G. 87) -1.12 0.01 0.63 -0.04 -0.04 0.18 -0.13 -0.02 0.09 -1.02*

L4(G. 45) -5.45%%  303%*  -1.44* -1.89*  -0.28**  -0.18 -0.53*%* 0.24**  1.31%** -0.47

L5(G. 92) 0.48 0.45 0.46 0.07 0.19*  -0.01 -0.51** 032%*  0.87** -1.14%*

SE + 1.20 0.50 0.67 0.85 0.09 0.17 0.09 0.08 0.28 0.50
Testers (Males)

T1(G. 90) 5.46%*  1.91%* -0.11 -1.11 -0.11 0.02 0.08  -0.13* -0.18 0.42

T2(G. 95) -2.40%* -131**  -0.69 -0.60  023** -0.32*  -0.06 0.07 -0.38 -0.04

T3(G.90x Aust) -3.06*%*  -0.58 0.80 L71%  -012  030* -0.02 0.06 0.56%* -0.38

SE + 0.93 0.39 0.52 0.66 0.07 0.13 0.07 0.06 0.22 0.39

*,%* significant and highly significant at 0.05 and 0.01 levels of probability, respectively.
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The results of specific combining ability effects (S.
C. A) for all the studied traits are presented in Table 5.
The results cleared that four crosses exhibited positive and
significant values of specific combining ability (S.C.A.)
effects. The cross L, xT, had positive and significant or
highly significant values of (S.C.A.) effects for seed cotton
yield/plant, lint cotton yield/plant, lint percentage and
number of bolls/plant, also showed insignificant but
desirable S.C.A. effects for all the other traits. The cross
L;xT; showed positive and significant or highly significant
values of (S.C.A.) effects for seed cotton yield/plant, lint

yield/plant and number of bolls/plant. In addition, L4xT;
showed positive and highly significant values of (S.C.A.)
effects for seed cotton yield/plant, lint yield/plant and
number of bolls/plant. LsxT, showed positive and highly
significant values of (S.C.A.) effects for seed cotton
yield/plant and lint cotton yield/plant and showed
insignificant but desirable S.C.A. effects for fiber fineness
(M.R)), fiber length (F.L.) and uniformity ratio (U.R.%).
These results are in agreement with many studies
especially with those reported by Abd El-Bary et al.
(2008), Karademir et al. (2009) and AL-Hibbiny (2015).

Table 5. Specific combining ability (SCA) effects of the 15 F; hybrid for yielding ability and fiber quality traits,
evaluated under heat conditions of Upper Egypt at shandaweel research station, season 2017.

Traits
Crosses —Geyp Ly/P  LP%  NB/P SI LI MR PI FL. __ UR%
LIxTI 068 0.91 0.65 1.73 0.06 0.14 0.02 0.14 016  -042
LIxT2  -278  -120 006  -124 023 -0.14 -0.01 2010 029 004
L1xT3 21 030  -0.71  -048  -029%  -0.001  -0.01 0.04 044 0.38
L2xTl  -349  2.11%* 088 -485** 013  -0.15 022 -033% 004  -0.53
L2xT2  9.55%  565% 231  523% (14 0.51 0.05 0.20 0.49 027
[2xT3  -6.07#% 354%  _143 038  -001  -036 0.18 012  -044 027
L3xTI  7.39%%  217*  -0.84  3.66* 022 -0.36 0.03 002 051 0.69
L3xT2  -437%  -0.83 119 259  -0.05 0.35 0.04 0.05 2029  -051
L3xT3  -3.02  -134  -035  -1.07  -0.16 0.0l -0.07 2003 022 -0.18
L4xTl  -3.28 021 200  -157 0.3 0.43 -0.07 0.06 0.29 0.13
LAXT2  -874%% .623% 3091%  332% 017 -0.88** 007 2004  -0.18  -0.40
LAXT3  1201%%  603% 191  489% 005 0.45 20002 002 -0.11 027
L5xTl  -131  -117  -093 1.04 2027 -0.06 0.24 0.15 2060  0.13
L5xT2  633%F  262% 035 1.92 014 016 -0.15 012 027 0.60
L5xT3  -5.02%  -145 058  296*  041%¥* 011 -0.09 -0.03 033 -0.73
SE + 2.08 0.87 1.17 1.48 0.15 0.29 0.16 0.14 0.48 0.87

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

The relative contribution of lines (females), testers
(males) and Lines x Testers interaction by the magnitude of
sum of squares of lines, testers and their interaction relative
to the sum of square of crosses are shown in Table 6. The
results revealed that, Lines x Testers interactions were high
in magnitude than lines or testers contributions for all yield
traits which ranged from 78.80 for number of bolls/plant
(N.B./P.) to 40.00% for seed index (S.I.). While, the
contributions of lines were higher than those of testers and
Line x Tester for all fiber quality traits. The contributions
of tester were slightly higher than those of line for seed
cotton yield/plant and higher for lint index.

Knowledge of the nature of gene action involved in
the expression of various quantitative characters is essential
to plant breeders for starting breeding programs. The
genetic variance components and heritability in broad and
narrow senses for all the studied traits are presented in
Table 6. The results indicated that the non-additive of
genetic variance (dominance) was larger than additive
genetic variance with respect to all yielding ability traits.
These results indicated that non-additive effect play a
major role in the expression of these traits, and additive
effect had a minor role and the hybridization program
would be effective in improvement of the yielding studied
traits. While, the additive genetic variance was higher than

dominance variance for all fiber quality traits revealing, an
additive type of gene action controlled fiber quality traits.
Basal et al. (2009) showed that the additive and dominance
gene effects were negative or positive and significant for
all yielding ability investigated traits, except seed index in
populations I and III and lint percentage in pop. I1L.

After determined the phenotypic, genotypic and
additive variances, calculated of heritability in broad and
narrow senses showed that broad sense heritability (H,%)
estimates were higher than the corresponding values of
narrow sense heritability (H,%) for all studied traits. The
highest broad sense heritability values were observed in
lint cotton yield/plant with values of 96.09 % and the
lowest was for lint percentage with value of 53.76%.
Narrow sense heritability was 11.33% for lint cotton
yield/plant and 22.13% for seed cotton yield/plant
indicated that the values of dominance variances were
more than additive in these traits. High heritability
estimates in narrow sense were found for all fiber traits. It
could be due to, the high contributions of additive variance
in the genotypic variance (more than 60.09%) for all fiber
traits, and additive variance (6°A) was controlling the
inheritance of these traits. El-Fesheikawy et al. (2012)
noticed that heritability value in broad sense was more than
95% for all the studied traits.
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Table 6. Proportional Contribution of lines, testers and their interactions to total variance, variances and
heritability in broad and narrow sense for yielding ability and fiber quality traits, evaluated under heat
conditions of Upper Egypt at shandaweel research station, season 2017.

- Traits
Parameters—seyp—Ty/P — 1P%  NBP ST LI MR PI FL UR%
Lines 22.84 24.09 17.92 20.82 31.43 6.49 93.69 74.65 79.48 83.35
Testers 22.87 12.57 11.26 13.92 28.10 31.39 1.33 8.29 11.75 6.23
LxT 54.29 63.33 70.82 78.80 40.00 61.47 4.65 16.59 8.83 10.40
c‘A 18.97 2.30 -1.00 -2.26 0.13 0.04 0.29 0.11 2.50 2.15
oD 63.18 17.20 2.85 14.33 0.04 0.13 0.003 0.01 -0.03 -0.31
oG 82.15 19.50 1.86 12.07 0.17 0.17 0.29 0.12 2.57 2.46
P 85.68 20.30 3.46 13.73 0.19 0.28 0.32 0.14 2.82 3.11
Hy,% 95.84 96.09 53.76 87.89 86.21 61.90 90.63 87.80 91.36 79.18
H,% 22.13 11.33 - - 68.40 46.43 60.63 78.58 87.72 69.13
All negative values equal zero.
CONCLUSION Baloch, AW. ; M. J. Baloch; W. A. Jatoi and N. F. Veesar.

The results of parents and crosses performance
indicated that, the Middle and Upper Egypt varieties
adapted for heat conditions and gave the optimum
performance in most yielding ability traits . While the
North Egypt varieties were adapted for low heat conditions
and showed lowest values in the same traits except Giza 86
but all these varieties were high in fiber quality properties.
These results also reflect the important role of choosing the
good parent before hybridization and selection for isolate
high yielding crosses with good fiber quality characters
from Egyptian cotton adapted to Upper Egypt heat
conditions. This study isolated some superior crosses in
yielding ability and fiber quality which performed well
under heat conditions of Upper Egypt and these crosses
could be used in breeding for high yielding ability with
good fiber quality characters under heat conditions in
Egyptian cotton.
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