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ABSTRACT

The present investigation was carried out to study heterosis, general and specific
combining ability and heritability in broad and narrow sense for cotton fiber quality
properties using line x tester design. The study enjoyed eight parents (five lines and three
testers) of cotton and their 15 F1 hybrids. Mean squares due to genotypes (parents and
their F1 hybrids) were highly significant for fiber finances (F.F.), fiber strength (F.S.),
fiber length (F.L.) and uniformity index (U.l.) in F1 hybrids. Line x tester mean squares
were highly significant for (F.F.), (F.S.), (F.L.) and (U.l.). The percentage of heterosis
relative to mid-parent and better parent of the cross Giza 90 x BBB had recorded the best
heterosis (desirable) relative to mid-parent and better parent for (F.S.), (F.L.) and (U.1.)
with values (3.71 and 2.09), (4.57 and 2.75) and (1.64 and 0.94%), respectively. In
addition, the crosses Giza 90 x BBB and [((G.83 x G.80) x G.89) x Australy] x 10229
had recorded positive and highly significant heterosis for (F.L.) and (U.1.) in F1 hybrids.
Results showed that the estimates of broad sense heritability in F1 hybrids for (F.F.),
(F.S)), (F.L.) and (U.l.) were high with values 84.024, 89.903, 96.116 and 95.441%,
respectively. It be concluded that the previous crosses could be used to produce promising
hybrids and expansion the genetic base.

Key words: Gossypium barbadense, line x tester analysis, Heterosis, Combining ability,
Heritability.
INTRODUCTION

Cotton is the world's first fiber crop and an important economic crop
in Egypt. Cotton contributes significantly to reducing unemployment
through the agricultural operations that take place from the preparation of
land to harvest. Operations of the textile industry and its biproducts can be
used to improve livestock and some additional industries such as oils, soap
and other industries.

Honorable effort have been devoted to increase the yield capacity
and fiber quality through breeding programs, which depends on the
knowledge concerning multiple factors such as the nature of the inheritance
of genes controlling different characters and heterosis.

El-Said (2016) found that the estimates of h%s% were larger those
h2,.5%, which were 63.08, 92.42, 94.01 and 95.25 % for fiber fineness, fiber
strength, fiber length and uniformity ratio, respectively. Moreover, estimates
of h%s% were 37.43, 59.12, 60.27 and 30.96% for the same traits,
respectively. Khalifa et al (2016) indicated that low heritability in narrow
sense (<30) was obtained for fiber fineness and fiber strength. They
indicated that the low values of h%,s % could be due to great influence of
environmental conditions.



Hussein (2017) estimated heterosis relative to mid parents for fiber
fineness. the results recorded that two crosses (Giza 90 x Giza 92) and
(Giza 87 x Giza 92) had significant positive heterotic effect with values of
18.10 % and 17.84 %, and two crosses (Giza 80 x Giza 92) and (Giza
80 x Giza 93) had significant negative heterotic effect with values of -14.82
% and -18.87 %, respectively. Monicashree et al (2017) displayed that the
heterosis analysis revealed that the hybrid TCH 1705-101 x COD 5-1-2
topped the list for standard heterosis with significant values for fibre
fineness (-13.33) and elongation per cent (17.78). Further, the hybrids TCH
1705-101 x BS-1 and TCH 1705-152 x CD-98955 also registered significant
standard heterosis for uniformity ratio and elongation per cent traits each.
The above hybrids were followed by African 1-2 x TCH 1705-250, ARBC-
1301 x TCH 1705-250, C 10-3 x Surabhi, G.cot 100 x TCH 1705-250, TCH
1705-101 x TCH 1705-250, TCH 1705-152 x BS-1, TCH 1705-152 x KC3,
TCH 1705-152 x Surabhi and VS-9-S11-1 x TCH 1608 which showed
significant standard heterosis for uniformity ratio trait each. Therefore, these
hybrids selected based on standard heterosis for improvement in the fibre
quality traits.

Swetha et al (2018) revealed that significant GCA and SCA mean
squares for, fibre uniformity ratio (%), micronaire value (g/inch) and fibre
strength (g/tex). However GCA variance showed significant mean squares
for all the traits except uniformity ratio, and SCA showed significant mean
squares for all the traits except micronaire and fibre strength. Among the
parents: Parent TCB 37 and GSB 21 are good combiners for fibre quality
traits. Variances for GCA and SCA appeared significant and important in
determining the genetic control of most of the traits investigated. The GCA
variances were lower than SCA variances for uniformity ratio as indicated
by their lower ratios indicating predominance of non-additive gene action
(dominant or epistasis) in inheritance of these traits.

Isong et al (2019) cleared that significant variation existed among
the genotypes, crosses, parents and their interactions. Hybrid TCH1819 x
TCB37 was outstanding in yield followed by COD-5-1-2 x DB3 and KC2 x
TCB37. TCH1705-101 x CCB36 performed best in fibre fineness, while
TCH1819 x TCB209 out performed in uniformity ratio and elongation per
cent. The combining ability analysis showed an equal importance of
additive and non-additive genetic components in fibre quality parameters.
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The lines TCH1819, COD-5-1-2, VS-9-S11-1 and MCU?7 and testers DB3
and TCB37 were distinguished as best combiners. Surabhi x TCB209,
TSHO0250 x CCB36, VS-9-S11-1 x DB3 and TCH1705-101 x DB3 were
identified as best specific combiners and may be recommended for further
breeding program.

Shahzad et al (2019) Results showed that fiber quality traits were
determined by main genetic effects. Moreover, additive and dominance-
environment interaction effects were found to be predominant for fiber
traits. Results showed that broad-sense heritability and its interaction
heritability were significant for most of fiber quality traits.

Yehia and El-Hashash (2019) reported that the two crosses G.90 x
C.B.58 and G.95 x G.86 exhibited the best heterosis versus mid-parents and
better parent for fiber traits. Results showed that the variances due to
genotypes, parents, crosses and parent vs cross exhibited significant
differences (p<0.01) for fiber traits. The variances due to GCA of lines and
testers, and SCA of line x tester interactions were highly significant for the
studied traits, indicating the importance of both additive and non-additive
gene action in controlling these traits. The estimates of GCA and SCA
effects revealed that the parents and some crosses were having desirable and
significantly GCA and SCA effects, respectively. High mean performances
and desirable GCA effects values were observed of lines Pima S6, Suvin,
G.90, Aust. 12 and tester C.B.58 for investigated traits. The best values of
mean performances, SCA effects and heterosis were found in the
combinations G.90 x C.B.58 and G.95 x G.86 for fiber traits. These crosses
are considered the promising crossed to be used in breeding programs for
produce hybrid cotton and improvement for these traits in Egypt.

MATERIALS AND METHODS

The present investigation used eight divergent cotton genotypes as
parents. These genotypes are (Giza 90, [(G.83 x G.80) x G.89] x Australy,
(G.91 x G.90) x G.80, [(G.83 x G.80) x G.89] x (G.83 x Daltabain 703),
Giza 95, TNB I, BBB and 10229.The first five genotypes were used as lines
while the late three genotypes were used as testers and all genotypes belong
to (G. barbadense, L.).

The variety Giza 90 characterized by earliness, high no. of
bolls/plant, high yielding ability, high lint percentage, micronaire value is
(4.0), pressley index (9.8) and lint length (30.0mm.). The new Promising
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hybrids [(G.83 x G.80) x G.89] x Australy, (G.91 x G.90) x G.80 and
[(G.83 x G.80) x G.89] x (G.83 x Daltabain 703) characterized by high
yielding ability, high lint percentage, early maturity and heat tolerance. The
cultivar Giza 95 a new long staple cotton characterized by high yielding
ability, high lint percentage, early maturity, heat tolerance, micronaire value
is (4.2) and lint length (31.2mm.). TNB | an extra-long staple, it
characterized by boll weight (2.8g), micronaire value is (3.8), pressley index
(11.6) and lint length (33.7 mm.). BBB characterized by big bolland black,
boll weight (2.7g), micronair value is (3.1), pressley index (10.4) and length
(33.2mm). 10229 characterized by earliness, high lint percentage and low
strength.

The present investigation was conducted during two seasons 2018
and 2019 at Sids Agricultural Research Experimental Station, Beni-Suef
Governorate, Agricultural Research Center, Egypt.The eight cotton
genotypes were involved in a series of hybridization according to line x
tester mating design Kempthorne (1957) and detailed by Singh and
Chaudhary (1985).

- First season (2018): Eight parental genotypes were sown on the 5™
of April, each plot consist of six rows for each line and nine rows for each
tester. Each row was four meter long, 0.65 m apart. Seed was sown at 80
cm, the five parental lines were top crossed to each of the three testers to
produce 15 F1 hybrid seeds. Moreover, all parental lines and testers were
self-pollinated to obtain additional seeds for each one.

- Second season (2019): The eight parental genotypes with 15 F;
hybrids were grown at Sids Experimental Station. The experiment was set in
a Randomized Complete Blocks Design (R.C.B.D.) with three replications.
The plot size was two rows for parents and three rows for F1 hybrids. Rows
were 4.0 m long with row wide of 0.65 m and hills were spaced of 0.40 m
apart to give 10 hills /row, and thinned at one plant per hil. The experiment
was planted on the 29" of March. All cultural practices were followed
throughout the growing season as usually done with ordinary cotton culture.

The following fiber quality and properties were measured by use
High Volume Instrument (H.V.l.) according to A.S.T.M.-D-4605-98. The
traits were fiber fineness (F.F.) (Mic.), Fiber strength (F.S.) (P.l.), Fiber
length (F.L.) (mm) and Uniformity index (U.1.).
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RESULITS AND DISCUSSION

Analysis of variance for fiber quality and properties are presented in
Table (1). Mean squares due to genotypes (parents and their F1 hybrids)
were highly significant for fiber finances (F.F.), fiber strength (F.S.), fiber
length (F.L.) and uniformity index (U.l.). Mean squares due to parents were
highly significant for (F.F.), (F.S.), (F.L.) and (U.l.). In addition, mean
squares due to crosses were highly significant for (F.F.), (F.S.), (F.L.) and
(U.L) in F1 hybrids. Mean squares due to parents versus crosses for (F.F.),
(F.S.), (F.L.) and (U.1.) were highly significant in F1 hybrids.

Table 1. Line x tester mean squares of fiber quality and properties.

Sov df |F.F. (Mic.) [F.S. (P.1.) (';";') u.l.
Replication 2 0.03* 0.00 0.04* 0.01

Genotypes 22 0.17** 0.16** | 2.11** | 1.66**
Parents 7 0.07** 0.17** | 2.22** | 1.16**
Crosses 14 0.22** 0.17*%* | 1.47** | 1.59**
Parents Vs. Crosses 1 0.17** | 0.018** | 10.24** | 6.14**
Lines (L) 4 0.23** 0.22* | 1.13** | 2.22**
Testers (T) 2 0.74** 0.32** | 6.27** | 3.08**
Lines x Testers 8 0.08** 0.11** | 0.45** | 0.90**

Error 44 0.01 0.00 0.01 0.02

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

Sum squares of crosses using line x tester analysis was further
partitioned to lines (females), testers (males) and lines x testers interaction.
The results indicated that the mean squares among lines were highly
significant for (F.F.), (F.L.) and (U.l.) and for (F.S.) was only significant in
F1 hybrids. Concerning mean squares among testers for (F.F.), (F.S.), (F.L.)
and (U.L.) in F1 hybrids were highly significant. Regarding to lines x testers,
mean squares of these interactions were highly significant for (F.F.), (F.S.),
(F.L.) and (U.1.) in F1 hybrids were highly significant.
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Mean performance due to parental lines, testers and F1 hybrids for
fiber quality and properties are presented in Table (2) and (3), respectively.
Results indicated that the mean performance of the line (L1) was the best in
comparison with the other lines for (F.L.) with the mean value of 31.50
(mm) and the line (L2) was the best in comparison with the other lines for
(F.F.), (F.S.) and (U.l.) with the mean values of 4.23(Mic.), 9.77 (P.l.) and
84.03, respectively. The tester (T2) was the best tester for (F.L.) with the
mean value of 32.63 (mm) and the tester (Ts3) was the best tester for (F.F.),
(F.S.) and (U.1.) with the mean values of 4.03 (Mic.), 9.90 (P.l.) and 84.93,
respectively. On the other hand, the mean performance of the line (L1) was
the lowest line for (F.F.), (F.S.) and (U.l.) with the mean values of 4.50
(Mic.), 9.50 (P.1.) and 83.13, respectively and the line (Ls) was the lowest
line for (F.L.) with the mean value of 31.27 (mm). The tester (T1) was the
latest tester for (F.F.), (F.S.), (F.L.) and (U.l.) with the mean values 4.37
(Mic.), 9.23 (P.1.), 31.07 (mm) and 83.43, respectively.

Table 2. Mean performance of the three testers and parental lines for
fiber quality and properties.

Genotypes (II\:/I.ii'.) F.S. (P.I)|F.L. (mm)| U.L

Giza 90 430 | 957 | 3150 | 83.37

(G.83 x G.80) x G.89] 423 | 977 | 3043 | 84.03
Australy

(G.91 x G.90) x G.80 450 | 950 | 3063 | 83.3

G.83 x G.80) x G.89] x (G.83 x

I( Daltgbam 7013) ( 443 | 967 | 3043 | 83.60

Giza 95 443 | 977 | 3127 | 83.60

TNB | 437 | 923 | 3107 | 8343

BBB 420 | 927 | 3263 | 8453

10229 403 | 990 | 3247 | 84.93

L.S.D.0.05 012 | 011 022 | 027

L.S.D. 0.01 016 | 0.15 031 | 0.38

(F.F.), (F.S.), (F.L.) and (U.l.) are fiber finances, fiber strength, fiber length
and uniformity index, respectively.
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Table 3. Mean performance of crosses Fi for fiber quality and

properties.
FF. | FS. | FL.
Crosses Mic)| 1) | (mm) U.l.
1 |Giza90 x TNB | 417 | 9.47 | 31.70 |83.77
2 |Giza90 x BBB 3.80 | 9.77 | 33.53 |85.33
3 |Giza 90 x 10229 4.13 | 9.90 | 32.70 |83.83
4 [[(G.83 x G.80) x G.89] x Australy x TNB | | 4.47 | 9.27 | 30.90 |83.70
5 [(G.83 x G.80) x G.89] x Australy x BBB | 4.13 | 9.73 | 31.90 |83.73
6 [(G.83 x G.80) x G.89] x Australy x 10229 | 4.17 | 9.03 | 32.53 | 85.23
7  [(G.91 x G.90) x G.80 x TNB | 440 | 9.50 | 31.07 |84.47
8  (G.91 x G.90) x G.80 x BBB 3.80 | 9.73 | 32.03 |85.10
9  (G.91 x G.90) x G.80 x 10229 4.37 | 9.83 | 32.53 |85.20
[(G.83 x G.80) x G.89] x (G.83 x Daltabain
10 703) x TNB | 453 | 9.33 | 31.47 | 84,57
[(G.83 x G.80) x G.89] x (G.83 x Daltabain
11 703) x BBB 3.70 | 9.67 | 32.67 |85.20
[(G.83 x G.80) x G.89] x (G.83 x Daltabain
12 703) x 10229 4.07 | 9.70 | 32.77 |85.23
13 |Giza95 x TNB | 4.47 | 9.43 | 31.70 | 83.17
14 |Giza 95 x BBB 4.40 | 9.57 | 32.30 | 84.40
15 |Giza 95 x 10229 450 | 9.30 | 31.90 |83.90
L.S.D. 0.05 0.16 | 0.12 | 0.29 | 0.19
L.S.D.0.01 0.21 | 0.16 | 0.39 | 0.26

(F.F), (F.S), (F.L.) and (U.1.) are fiber finances, fiber strength, fiber length
and uniformity index, respectively.

As for crosses, the cross (No. 2) was the highest mean performance
in F1 hybrids for (F.L.) and (U.l.) with values 33.53 (mm) and 85.33,
respectively. The cross (No. 3) was the highest mean performance for (F.S.)
with value 9.90 (P.1.). The cross (No. 11) in F1 hybrids was the best mean
performance for (F.F.) with value 3.70 (Mic.). On the other hand, the cross
(No. 4) was the lowest mean performance for (F.L.) with value 30.90 (mm).
While, the cross (No. 6) was the lowest mean performance for (F.S.) with
value 9.03(P.1.). The cross (No. 10) was the lowest mean performance for
(F.F.) with value 4.53 (Mic.). While, the cross (No. 13) was the lowest mean
performance for (U.l.) with value 83.17.
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Estimates of heterosis relative to the mid-parents and better parent
for fiber quality and properties are presented in Table (4). The percentage of
heterosis relative to mid-parent and better parent of the cross (No. 2)
recorded the best heterosis (desirable) relative to mid-parent and better
parent for (F.S.), (F.L.) and (U.l.)with values (3.71 and 2.09), (4.57 and
2.75) and (1.64 and 0.94%), respectively. The crosses (No. 2 and 11) had
recorded the best heterosis (desirable) relative to mid-parent and better
parent for (F.F.) with values (-10.59 and -9.52) and (-14.29 and  -11.90%),
respectively.

Table 4. Estimates of heterosis (H.%) relative to the mid-parent (M.P.)

and better parent (B.P.) for fiber quality and properties.
Crosses F.F. (Mic.) F.S.(P.1) F.L. (mm) u.l.
M.P. B.P. | M.P. B.P. M.P. B.P. M.P. B.P.
Giza 90 x TNB I -3.85** | -3.10 | 0.71 | -1.05 [133**| 0.63* | 0.43** | 0.39**
Giza 90 x BBB -10.59%* |-9.52**| 3.71** | 2.09** | 4.57** | 2.75** | 1.64** | 0.94**

Giza 90 x 10229

-0.80 248 [ 1.71**| 0.00 |2.24**| 0.71** | -0.38** |-1.30**

A WIN[F-

[(G.83 x G.80) x G.89] x
Australy x TNB |

3.87** |551**| -2.46 | -5.12 | 0.48* | -0.54* | -0.04 |-0.40**

[(G.83 x G.80) x G.89] x
lAustraly x BBB

-1.98 -1.59 | 2.27** | -0.34 | 1.16** | -2.25** | -0.65** | -0.95**

[(G.83 x G.80) x G.89] x
Australy x 10229

0.81 331 | -8.14 | -8.75 |3.44**| 0.21 | 0.88** | 0.35**

(G.91 x G.90) x G.80 x
TNB |

-0.75 0.76 |1.42**| 0.00 |0.70**| 0.00 | 1.42** | 1.23**

(G.91 x G.90) x G.80 x
BBB

-12.64** |-9.52**| 3.73** | 2.45** | 1.26** | -1.84** | 1.51** | 0.67**

(G.91 x G.90) x G.80 x
10229

2.34 8.26**| 1.37** | -0.67 |3.11**| 0.21 | 1.38** | 0.31*

10

[ (G.83 x G.80) x G.89]
x (G.83 x Daltabain
703) x TNB I

3.03* 3.81* | -1.23 | -3.45 | 2.33** | 1.28** | 1.25%* | 1.15**

11

[(G.83 x G.80) x G.89] x
(G.83 x Daltabain 703)
x BBB

-14.29%* 2.11** 1 0.00 |[3.59**| 0.10 | 1.34** | 0.78**

11.90%**

12

[(G.83 x G.80) x G.89] x
(G.83 x Daltabain 703)
x 10229

-3.94** | 0.83 | -0.85 | -2.02 | 4.18** | 0.92** | 1.14** | 0.35**

13 [Giza 95 x TNB | 1.52 229 | -0.70 | -3.41 | 1.71*%*| 1.38** | -0.42** |-0.52**
14 |Giza 95 x BBB 1.93 4.76**] 0.53 | -2.05 | 1.09** | -1.02** | 0.39** | -0.16
15 |Giza 95 x 10229 6.29** 11.57*% -542 | -6.06 | 0.10 | -1.75** | -0.44** |-1.22**

L.S.D. 0.05

0.12 0.14 | 0.10 0.11 0.13 0.16 0.18 0.21

L.S.D. 0.01

0.16 0.18 | 0.13 0.15 0.18 0.21 0.25 0.28

(F.F), (F.S), (F.L.) and (U.1.) are fiber finances, fiber strength, fiber length
and uniformity index, respectively.
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The results emphasize that the best cross was (No. 2) for all studied
fiber quality and properties. Therefore, this cross combination is considered
the desirable materials in breeding programs for improvement these traits.
These results are in common agreement with the results mentioned by
Hussein (2017) and Monicashree et al (2017).

General combining ability effects (gi) of the parents in F1 hybrids for
fiber quality traits are shown in Table (5). Results noted that the estimates of
(G.C.A)) for (F.F.) were negative and highly significant and for traits (F.S.)
and (F.L.) were positive and highly significant in line (L1) in Fy hybrids. In
addition, the estimates of (G.C.A.) for (U.l.) were positive and highly
significant in line (L4). Estimates of (G.C.A.) for (F.F.) were negative and
highly significant and for (F.L.), (F.S.) and (U.l.) were positive and highly
significant in tester (T2) in F1 hybrids.

Table 5. General combining ability effects (gi) of four parental lines and
three testers in F1 for fiber quality and properties.

Genotypes F.F. (Mic.) (I;'.?.') (lr:nllr;) U.l.
Giza 90 -0.17** | 0.16** | 0.53** | -0.14**
[(G.83 x G.80) x G.89] x Australy | 0.05 [-0.20**|-0.33** | -0.23**
(G.91 x G.90) x G.80 -0.02 0.14** | -0.23** | 0.46**

[(G.83 x G.80) x G.89] x (G.83 x

Daltabain 703) -0.11 0.02 | 0.18** | 0.54

Giza 95 0.24** 1-0.12**|-0.14** | -0.63**
C.D. 0.05 0.06 0.05 0.06 0.09
C.D. 0.01 0.08 0.06 0.09 0.12
TNB | 0.20** |-0.15**|-0.74** | -0.52**
BBB -0.24** 1 0.14** | 0.37** | 0.29**
10229 0.04 0.01 | 0.37** | 0.22**
C.D. 0.05 0.04 0.04 0.05 0.07
C.D. 0.01 0.06 0.05 0.07 0.09

(F.F.), (F.S), (F.L.) and (U.1.) are fiber finances, fiber strength, fiber length
and uniformity index, respectively.
C.D. is critical difference at 0.05 and 0.01 levels of probability, respectively.
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It could be concluded from the previous data that the line (L1) and
tester (T2) were the best combiner for (F.F.), (F.S.), (F.L.) and (U.L.).

Specific combining ability effects (sj) of the parents in F1 hybrids
for fiber quality and properties are presented in Table (6). Results showed
that the estimates of specific combining ability (S.C.A.) effects for (F.F.) the
cross (No. 11) had displayed negative and highly significant. For (F.S.) in Fy
hybrids the crosses (No. 3 and 5) had displayed positive and highly
significant. In addition, for (F.L.) and (U.l.) the crosses (No. 2 and 6) had
recorded positive and highly significant in F1 hybrids. Results concluded
that the cross (No. 13) had displayed negative and highly significant for
(F.F.) and for the traits (F.S.) and (F.L.) had showed positive and highly
significant.

Table 6. Estimates of specific combining ability effects (Sij) of each
cross for fiber quality traits.

F.F. F.L.

Crosses (Mic.) F.S. (P.1.) (mm) U.l.
1 |Giza90 x TNB | -0.07 | -0.10* |-0.20** | -0.02
2 |Giza 90 x BBB 0.01 | -0.09* | 0.51** |0.72**
3 |Giza 90 x 10229 0.06 | 0.18** |-0.32** |-0.70**
4 [(G.83 x G.80) x G.89] x Australy x TNB | 0.01 0.07 -0.13* [-1.42%%
5 [(G.83 x G.80) x G.89] x Australy x BBB 0.11* | 0.24** |-0.25** |-0.78**
6 [(G.83 x G.80) x G.89] x Australy x 10229 -0.13*| -0.32** | 0.38** |0.78**
7 (G.91 x G.90) x G.80 x TNB | 0.01 -0.04 -0.06 | 0.06
8 |(G.91 x G.90) x G.80 x BBB -0.15*%* -0.10* |-0.22** | -0.12
9 |(G.91 x G.90) x G.80 x 10229 0.13**| 0.13** | 0.28** | 0.05

10 [(G.83 x G.80) x G.89] x (G.83 x Daltabain 703) x TNB 1[0.23**| -0.08* | -0.09 | 0.08
11[[(G.83 x G.80) x G.89] x (G.83 x Daltabain 703) x BBB [-0.16* -0.04 | -0.01 | -0.09
12[[(G.83 x G.80) x G.89] x (G.83 x Daltabain 703) x 10229 | -0.07 | 0.12** | 0.9 | 0.01

13|Giza 95 x TNB | -0.19** 0.14** | 0.48** | -0.13
14 Giza 95 x BBB 0.18**| -0.01 -0.04 [0.27**
15 (Giza 95 x 10229 0.00 | -0.14** |-0.44**| -0.14
C.D. 0.05 0.10 0.08 0.11 | 0.15
C.D. 0.01 0.13 0.11 0.15 | 0.20

(F.F.), (F.S.), (F.L.) and (U.1.) are fiber finances, fiber strength, fiber length
and uniformity index, respectively.
C.D. is critical difference at 0.05 and 0.01 levels of probability, respectively.
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From the previous results it could be concluded that the previse
crosses had the best (S.C.A.) effects for (F.F.), (F.S.), (F.L.) and (U.l.)
These results are in common agreement with the results mentioned by
Swetha et al (2018), Isong et al (2019), Shahzad et al (2019) and Yehia and
El-Hashash (2019).

Estimates of heritability in broad (h%. %) and narrow sense (h?ns. %)
and genetic components for fiber quality and properties are presented in
Table (7). The results clarified that the mean square of general combining
ability were lower than those of specific combining ability for Fiber quality
and properties. The results cleared that the ratio of (G. C.A. / S.C.A.) was
noticed to be low for Fiber quality and properties, indicated that specific
combining ability was more important than general combining ability. Thus,
the non-additive (D) genetic variance of these traits were larger than those
the additive (c2A) genetic variance.

Table 7. Combining ability and genetic components as well as estimates
of heritability in broad (h2b.s.%) and narrow sense (h2n.s.%o)
for fiber quality traits.

: F.F. F.S. F.L.
Estimates (MiC.) (P.|.) (mm) U.l.
o2 G.C.A. 0.005 0.002 0.036 0.024
o2 S.C.A. 0.027 0.038 0.148 0.296
62 G.C.A./ 062 S.C.A. 0.179 0.057 0.246 0.082
62 A 0.010 0.004 0.073 0.049
62D 0.027 0.038 0.148 0.296
h?bs% 84.024 89.903 96.116 95.441
h?ns% 22.112 9.230 31.699 13.503

(F.F.), (F.S), (F.L.) and (U.1.) are fiber finances, fiber strength, fiber length
and uniformity index, respectively.

Results claimed that the estimates of broad sense in F1 hybrids for
(F.F.), (F.S.), (F.L.) and (U.1.) were high with values 84.024, 89.903, 96.116
and 95.441%, respectively. Results noticed that the estimates of narrow
sense in F1 hybrids for (F.F.), (F.S.), (F.L.) and (U.l.) were low to moderate
with values 22.112, 9.230, 31.699 and 13.503%, respectively.
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These results are in common agreement with the results mentioned

by El-Said (2016) and Khalifa et al (2016).
CONCLUSIONS

Variance due to the genotypes, parents, crosses, parent vs cCross,
lines, testers and line x tester exhibited highly significance for most fiber
quality and properties. Line x tester interaction contributed to combination
variances was higher than those of lines and testers for most studied traits.
Based on S.C.A. effects and heterosis and mean performance values, the
superior crosses were the two crosses Giza 90 x TNB | and Giza 95 x TNB
I for most fiber quality and properties. These hybrids are considered the
promising crosses to be used in breeding programs for produce hybrids
cotton and improvement for fiber quality and properties.
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