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ABSTRACT 

The objective of this study was to facilitate the selection in 
cotton breeding program and estimate the general combining ability 
(GCA) of the parents and specific combining ability (SCA) of 
hybrids considered for the development of high yielding and better 
fiber quality in early generations. The study was carried out at the 
farm of Sids Agric. Res. Exp. Station, Beni-Suef Governorate during 
3101 and 3100 cotton growing seasons. Five cotton lines (which are 
known as high quality) and two testers (which are known as well 
adapted and high yielding) were crossed in a line x tester mating 
design in 3101. All these genotypes are belong to Gossypium 
barbadense L. The seven genotypes and their 01 F0 hybrids were 
planted in a randomized complete block design with four 
replications for the following traits: seed cotton yield/plant (SCY/P), 
boll weight (BW), lint yield/plant (LY/P), number of bolls/plant 
(NB/P), lint percentage (LP), seed index (SI), lint index (LI), 
Micronaire reading (MR), Pressely index (PI), upper half mean 
(UHM) and uniformity ratio% (UR.%). 

The obtained results showed that the variance due to GCA 
and SCA were highly significant for all studied traits indicating 
that both additive and non-additive gene effects were important in 
the inheritance of the studied traits. The results also showed that 
the performances of most the 01 F0 hybrids were as good as or 
better than their both parents. The mean squares of genotypes 
were significant or highly significant for all studied traits except of 
fiber fineness and fiber strength. Among the parents, Giza 91 (L0) 
was the highest yielding parent for seed cotton yield/plant, lint 
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yield/plant, boll weight, seed index and lint index, also it was the 
best for fiber strength, upper half mean and uniformity ratio %; 
Giza 31 (L9) exhibited the best mean number of bolls/plant and the 
parental variety "Giza 31 x Australian" (L5) exhibited the best 
mean  lint percentage. Therefore, these parental varieties could be 
utilized in a breeding program for improving these traits through 
the selection in segregating generations. From the analysis, the 
variety Giza 31 (L9) was the best combiner for boll weight, lint 
yield/plant, lint percentage and lint index. Moreover, the variety 
Giza 30 (L3) was the best combiner for seed cotton yield/plant, 
number of bolls/plant and upper half mean. Furthermore, the 
results also revealed that Giza 95(L2) was the best combiner 
among this group of varieties for seed index which had desirable 
and significant values. The results showed that the cross T0 x L3 
gave the highest specific combining ability effect (Ŝij) on seed 
cotton yield/plant, lint yield/plant and seed index; the cross T3 x L5 
for boll weight; the cross T0 x L9 for number of bolls/ plant; the 
cross T3 x L9 for lint percentage and. In the same time, the results 
also revealed that the best SCA effects were found for the cross T0 
x L5 for lint index. Concerning fiber properties, the results showed 
that the cross T0 x L0 gave the highest SCA effects for fiber 
fineness. Meanwhile, the cross T0 x L5 gave the highest SCA effects 
for uniformity ratio%. 

 

INTRODUCTION 

Breeders rely on genetic variation between parents to create 

unique gene combinations necessary for new superior cultivars. 

Genetically distant parents should be used in the cotton improvement 

program for higher yield and best fiber quality. Although the choice of 

parents is often the most important decision in a breeding program, 

little is known about the importance of parental genetic distance to 

successful cotton cultivar development (Esbrocck and Bowman, 

8991). Meredith and Brown (8991) found that region of adaptation 

was an important factor in choosing parents, one parent needed to be a 

well adapted genotype from the region in which it was to be grown. At 

least one parent should have above average fiber quality. Cheatham et 

al. (3002) reported that Australian cotton varieties have the genes to 

improve fiber quality and fertility; yield and fiber quality could be 

improved by using these varieties in Egyptian cotton breeding studies. 

The line x tester analysis method can be used to estimate general 

and specific combining abilities in both self and cross-pollinated 
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plants (Kempthorne, 8991). This analysis provides for the detection of 

appropriate parents and crosses superior in terms of the investigated 

characters. Therefore, application of the analysis has been widely used 

by plant breeders to select in early generations (El-Feki et al., 8999, 

Bhardwaj and Kapoor, 8991; Ganapathy et al., 3009 and Ahuja and 

Dhayal, 3001). 

Previous studies showed that variation in seed cotton yield and 

fiber quality traits were influenced by additive and non-additive gene 

action. Myers and Lu (8991) reported that GCA effects were more 

significant than SCA effects for fiber fineness, upper-half mean length 

and fiber strength suggesting that additive gene action is important for 

these traits. Bhardwaj and Kapoor (8991) revealed that seed cotton 

yield and lint index were controlled by additive genetic variance and 

non-additive genetic variance. On the other hand lint percentage was 

controlled by additive genetic variances. Green and Culp (8990) found 

that GCA effects were significant for all fiber properties except 

uniformity index. Cheatham et al. (3002) reported that fineness and 

length exhibited primarily dominance genes effects, fiber percentage 

and fiber strength are controlled by additive genes effects; fiber yield 

was controlled equal by additive and dominant genes effects. Ahuja 

and Dhayal (3001) revealed that GCA and SCA effects for all the traits 

preponderance of non-additive gene action was obtained for seed 

cotton yield/plant and majority of its component traits including fiber 

traits. 

The general objectives of this study were to evaluate general 

combining ability of parents and specific combining ability of hybrids 

and estimate gene action in cotton and selecting the superior hybrids 

that can be used in breeding program of cotton. 

 

MATERIALS AND METHODS 

Seven cotton genotypes were selected as parents based on their 

agronomic and technological performance. Five cotton varieties were 

selected for their high quality, and two cotton varieties for their well 

adaptation and high yielding capacities. Giza 10, Giza 98, Giza 19, 

Giza 90 and the promising hybrid (Giza 90 * Australian) were used as 
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lines. The Russian variety Karshenskey and Australian variety were 

used as tester and crossed in a line x tester mating design at the farm 

of Sids Agric. Res. Exp. Station, ARC, during 3080 cotton growing 

seasons. The seven genotypes and their 80 F8 hybrids were planted in 

a randomized complete block design (RCBD) with four replications in 

3088 season. Each plot included two rows 9.0 m long and 0.0 m wide. 

Seeds were sown in hills spaced 30 cm within a row on first April 

3080 season. Hills were thinned to two plants/hill at seedlings stage. 

Ordinary cultural practices were followed as the recommendations. 

Data were recorded on the following traits: seed cotton 

yield/plant in grams (SCY/P), boll weight in grams (BW), lint 

yield/plant in grams (LY/P), number of open bolls/plant (NB/P), lint 

percentage (LP), seed index in grams (SI), lint index in grams (LI), 

fiber fineness (MR) in Micronaire reading, fiber strength (PI) in 

Pressely index, upper half mean (UHM) as a measure of span length 

in mm. and uniformity ratio% (UR%). The fiber properties were 

measured in the laboratories of The Cotton Fiber Research Section, 

Cotton Research Institute according to methods of [ASTM (8910) D-

8441-99, D-8449-00T and D-8441-01]. 

Data were analyzed and differences were scrutinized for 

significance using LSD 0.09 and 0.08 levels. The GCA variance 

effects of the parents and the SCA variance effects of the hybrids were 

estimated by the using of the line x tester analysis method described 

by Kempthorne (8991) and adopted by Sing and Chaudhary (8919). 

Heterosis was estimated as the percentage increase of the overall 

means of the F8 hybrids over the average overall parents (MP) or 

above the better parent (BP). Therefore, the values of heterosis could 

be estimated from the following equations: 

H (F8, M.P) % = [(F8-M.P) / M.P] x 800 

H (F8, B.P) % = [(F8-B.P) / B.P] x 800 

The significancy of means differences and heterosis were 

estimated using the least significant difference value (L.S.D) at 0.09 

and 0.08 levels of probability, according to Steel and Torrie (8910). 
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RESULTS AND DISCUSSION 

The mean performances of the seven parents and their 80 F8’s 

hybrids were estimated for all studied traits and the results are 

presented in Table 8. The results showed that Giza 10 (L8) was the 

highest yielding parent for seed cotton yield/plant (SCY/P), boll 

weight (BW), lint yield/plant (LY/P) and lint index (LI) with means of 

28.1, 2.3, 82.4 and 1.9 g, respectively. Also, it was the best mean 

performance for uniformity ratio (UR%) 11.1%. The parental variety 

Giza 90 (L4) exhibited the best ones for number of bolls/plant (NB/P).  

Table 0:  Mean performance of the parents and F0 hybrids for 

yield component traits and fiber quality properties of 

certain cotton varieties. 

Genotypes Scy/p Bw Lcy/p B/p LP SI LI MR PI UHM UR% 

L0 (G.91) 28.1 2.3 82.4 80.2 43.8 80.3 1.9 4.0 80.0 23.1 11.1 

L3 (G.30) 20.0 3.1 83.4 80.1 48.3 9.4 0.0 4.1 9.9 23.3 19.9 

L2 (G.95) 81.1 3.9 1.9 1.9 29.1 80.0 0.0 4.9 9.9 23.1 11.1 

L9 (G.31) 39.8 3.4 88.1 83.8 40.4 9.1 0.1 4.1 9.2 23.4 12.1 

L5 (31*AST) 81.4 3.0 1.4 1.1 43.1 1.8 0.8 9.0 9.3 20.0 19.0 

T0 (KRSH) 81.1 3.3 1.4 1.9 29.2 80.8 0.0 4.1 9.1 22.9 19.3 

T3 (AST) 32.1 3.9 9.2 9.4 29.3 80.2 0.1 4.0 80.3 24.4 11.9 

T0*L0 30.1 3.0 1.0 80.2 20.1 80.0 9.1 4.1 9.1 24.4 19.0 

T0*L3 33.0 3.8 9.0 80.0 40.9 9.9 0.1 4.1 80.2 24.0 10.8 

T0*L2 39.2 3.4 88.4 83.2 29.0 9.9 0.2 4.1 80.4 24.0 10.9 

T0*L9 81.2 8.1 0.1 80.8 29.3 9.1 0.4 4.0 9.9 22.0 19.8 

T0*L5 28.2 3.2 82.2 82.1 43.9 9.3 0.1 4.1 80.8 24.0 11.4 

T3*L0 20.9 8.1 88.9 82.1 29.0 80.1 0.9 4.9 80.2 22.0 10.1 

T3*L3 40.9 3.0 89.9 89.9 29.2 88.8 1.3 4.0 80.8 24.8 11.0 

T3*L2 9.8 3.1 2.4 2.2 20.9 80.0 9.9 4.0 80.4 29.0 14.1 

T3*L9 24.0 3.8 82.3 80.4 21.1 88.9 1.2 4.1 80.8 24.9 10.8 

T3*L5 21.0 3.9 89.4 84.1 48.1 9.9 1.8 4.0 9.1 22.4 10.2 

LSD 55 0550 1533 1566 0509 0539 0509 1559 1529 1559 0509 3505 

LSD 05 3509 1593 1535 0569 0592 0569 1593 1559 0519 059 250 

Significant at 0.09 and 0.08 levels of probability, respectively. 

 

The parental genotype (Giza 90 * Australian) (L9) possessed the 

highest values for lint percentage (43.14) and fiber fineness (MR) 

while the parental variety Australian (T8) exhibited the best mean for 

seed index (SI), fiber strength (PI) and upper half mean (UHM). With 

respect to the crosses; the results showed that there was no specific 
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cross, which was superior or inferior for all the studied traits. The 

results showed that the cross T3 x L3 gave the highest mean for seed 

cotton yield/plant (SCY/P), lint yield/plant (LY/P), and uniformity 

ratio (UR%) with means of 40.9g, 89.9g and 11.04, respectively. In 

the same time, the results also revealed that the highest mean 

performances were found for the cross T3 x L4 for number of 

bolls/plant (NB/P), seed index (SI), lint index (LI) and fiber fineness 

(MR) with means of 80.4, 88.9, 1.2 and 4.1 g, respectively. The cross 

T3 x L2 possessed the highest mean for boll weight (BW), fiber 

strength (PI) and upper half mean (UHM) with values of 3.1 g and 

80.4 and 29.0 mm, respectively. The cross T8 x L2 also recorded the 

high mean value for fiber strength (PI). Meanwhile, the cross T8 x L9 

was superior for lint percentage (43.94). 

The analysis of variance (Table 3) indicated that the mean squares 

of genotypes for investigated characters were significant (p<0.08), 

indicating the presence of variability among hybrids and their parents, 

hence later analysis for combining ability was possible. The total 

genetic variability was partitioned to general combining ability and 

specific combining ability. 

Mean squares of GCA for the tested lines were found significant 

for all the investigated characteristics revealing important role of 

additive type gene effects. Also, SCA mean squares were significant 

for the studied traits revealing the important role of non-additive gene 

effects as dominant or epistatic. 

The variance due to GCA (Table 3) was lower than SCA for yield 

and its components as well as fiber quality characters indicating that 

non-additive gene effects (dominant or epistatic) were more important 

than additive gene effects. These results are in accordance with the 

previous results of El-Feki et al. (8999); Bhardwaj and Kapoor (8991); 

Kapoor (8991); Cheatham et al. (3002); Ahuja and Dhayal (3001) and 

Ilyas et al. (3001). On the other hand, Lasheen et al. (3002) showed 

σ
3
GCA was higher than σ

3
 SCA for lint percentage (LP), seed index 

(SI), lint index. Also, Abd El-Bary et al. (3001) GCA was larger in 

magnitude than their corresponding values of SCA for all studied traits 

except for (SCY/P) and (UR%) indicating that σ
3
GCA were more 
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important in the inheritance of these traits than those of σ
3
SCA, 

Karademir et al. (3009) reported that general combining ability 

variance (σ
3
GCA) was higher than specific combining ability variance 

(σ
3
SCA) for fiber properties reflecting the role of additive type of gene 

action. 

Table 3:  The analysis of variance and the mean squares for yield 

component traits and fiber quality properties. 

S.O.V. 
d.

f 
Scy/p Bw Lcy/p B/p LP SI LI MR PI UHM UR% 

Rep. 2 8.31 0.098 0.81 0.99 2.99 0.08 0.30 0.83 0.09 0.91 8.99 

Genotypes(G

) 

0

6 

319.81** 0.080*

* 

41.39** 43.91** 83.00** 3.89** 0.11** 0.019 0.928 0.32** 1.01* 

Parents(P) 6 
840.84** 0.084*

* 

30.13** 9.11** 1.10** 3.20** 0.09** 0.834 0.911 1.22** 84.91** 

Crosses(C) 3 
1213.83*

* 

42.9** 8810.29*

* 

8230.20*

* 

83931.8*

* 

199.19** 209.9*

* 

810.00*

* 

191.1** 9091.0** 99992.9** 

P. Vr C. 
0 

9110.42*

* 

10.0** 8942.91*

* 

3810.1** 39812.0*

* 

8008.40*

* 

019.3*

* 

294.9** 8190.0*

* 

30343.1*

* 

838189.8*

* 

GCA(Lines) 9 
2003.41*

* 

32.9** 910.10** 042.18** 0419.04*

* 

421.24** 819.1*

* 

11.93** 401.12*

* 

4093.9** 20108.1** 

GCA(Tester

s) 
0 

82938.8*

* 

11.9** 3300.48*

* 

3982.19*

* 

39139.8*

* 

8198.39*

* 

199.1*

* 

290.8** 8039.8*

* 

81998.9*

* 

832810.3*

* 

SCA(L xT) 9 
9444.02*

* 

92.80*

* 

8490.23*

* 

8091.94*

* 

89392.8*

* 

8091.21*

* 

492.1*

* 

301.08*

* 

913.3** 88801.1*

* 

12391.0** 

Error 9

9 

0553 1516 1520 1533 0509 1520 1532 1501 1591 1539 2539 

*, ** Significant at 0.09 and 0.08 levels of probability, respectively. 

 

Heterosis estimates of hybrid combinations are presented in 

Table 2 heterosis over both mid-parents (MP) and better parent (BP) 

were significant or highly significant for all characters in this study. 

Generally, the values of heterosis for fiber quality characters were 

usually lower than yield and yield components traits, but it’s 

important for the textile industry. However, the promising crosses 

showed the highest values of heterosis in comparison to MP were 

(T3xL9) for seed cotton yield/plant (19.14), lint yield/plant (82.04), 

bolls/plant (03.24) and for lint index (88.44), (T3xL2) for boll weight 

(14.94), (T8xL9) for lint% (2.0), UHM (1.94) and for uniformity ratio 

(3.04), (T3xL4) for seed index (82.14) and fiber maturity (8.04), 
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(T8xL3) for fiber strength (1.04) and (T8xL4) for fiber fineness (-4.14) 

which showed negative significant heterosis indicating decrease in 

Micronaire value. As regards the promising crosses which exhibited 

the highest values of heterosis relative to their BP, they were as 

follow, (T3xL9) for seed cotton yield/plant (90.34), lint yield/plant 

(82.24), bolls/plant (91.44) and for Micronaire reading (-1.04), 

(T3xL2) for boll weight (09.9%), (T3xL4) for seed (88.24) and for lint 

(1.24) indices, (T8xL3) for fiber strength (9.14) and the cross (T8xL2) 

for UHM (2.44), indicating that hybridization would improve cotton 

production and fiber quality. These results conformed  the findings of 

El-Feki et al. (8999), El-Debaby et al. (8991); Ganapathy et al. 

(3009); Rauf et al. (3009) and Karademir et al. (3009) who reported 

significant heterosis for seed cotton yield and fiber properties. 
Table 2:  Heterosis over the mid-parents (MP) and better-parent (BP) 

for yield and yield component traits and fiber quality properties. 

SI L% NB/P LCY/P BW SCY/P 

Crosses HBP HMP HBP HM

P 

HBP HMP HBP HMP HBP HMP HBP HMP 

-3.8** -8.9** -82.0** 9.9- ** -0.9 1.9** -43.1** -30.4** -20.0** -34.4** -24.2** -81.0** T0 x L0 

-3.1** 8.4** -0.1 8.0** -8.0* 80.4** -31.0** -1.1** -30.0** -81.0** -30.9** -9.1** T0 x L3 

-3.4** -8.1** -3.8** -8.9** 49.8** 94.0** 92.3** 92.1** -9.2** 0.9** 9.99** 90.3** T0 x L2 

-2.0** -8.2** -2.0** -8.0** -80.2** -8.1** -43.3** -39.0** -31.9** -34.1** -40.4** -31.0** T0 x L9 

-9.9** 0.0* 0.0-  2.0** 90.1** 99.3** 19.3** 19.0** 2.9** 9.2** -00.4** 12.0** T0 x L5 

4.2** 4.9** -1.9** 4.3- ** 22.0** 29.4** -80.9** 9.0** -49.1** -29.0** -2.1** 80.8** T3 x L0 

1.0** 82.8** -4.1** 3.2- ** 42.9** 92.1** 31.1** 41.0** -0.9** -8.2** 29.0** 90.0** T3 x L3 

-3.9** -8.3** -1.3** -0.9** -09.4** -08.4** -04.0** -00.0** 82.2** 82.0** -08.1** -91.2** T3 x L2 

88.2** 82.1** -4.8** -3.0** 29.1** 93.9** 83.0** 39.8** -81.0** -89.2** 80.1** 31.9** T3 x L9 

-2.9** 1.1** -3.4** 8.1** 91.4** 03.2** 09.9** 14.9** 0.4* 83.2** 90.3** 19.1** T3 x L5 

.351 1593 0592 0553 0565 0592 1535 1593 1593 1526 3506 0599 LSD .10 

1566 1559 0539 0501 0509 1533 166 1559 1533 1535 0551 0521 LSD.15 

*, ** Significant at 0.09 and 0.08 levels of probability, respectively. 

Table 2:  Continued. 

UR% UHM PI MR LI 
Crosses 

HBP HMP HBP HMP HBP HMP HBP HMP HBP HMP 

-2.9** -8.0 3.1** 2.1** -8.1** 0.2-  -3.0** -0.9** **32.0-  -81.1** T0 x L0 

0.3 0.0 2.3** 9.2** 9.1** 1.0** -8.0** 8.2- ** 2.0** 2.1** T0 x L3 

-0.9 0.9 2.4** 4.0** 4.9** 9.9** -3.0** **0.1  -4.3** -4.9** T0 x L2 

-0.8 0.1 0.8 8.9** 3.8** 4.9** -9.3** **4.1-  -9.8** -4.9** T0 x L9 

3.0* *3.0  2.3** 1.9** 2.9** 0.0** -0.9** -4.0** 2.0** **1.0  T0 x L5 
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-2.4** -3.8* 3.4- ** 0.8-  8.3** 3.3** -2.2** - **2.2  -1.0** -2.3** T3 x L0 

-8.1 0.9 8.0-  3.2** -8.9** 3.2** -4.1** -3.4** 1.4** 1.9** T3 x L3 

-9.2** -2.1** 8.1** 4.2** 3.0** 2.1** -8.8** 0.2 -83.3** -88.1** T3 x L2 

-2.1** -0.8 0.4 2.4** -8.3** 2.0** 0.0 8.0** 1.2** **1.3  T3 x L9 

-2.0** -0.9 2.8- ** 2.9** -2.1** 8.2** -1.0** -4.3** 0.4** **88.4  T3 x L5 

2501 3569 0591 0599 0513 1539 1559 1596 1593 1590 LSD .10 

3505 0596 0509 0513 1596 1566 1529 1523 1559 1551 LSD.15 

*, ** Significant at 0.09 and 0.08 levels of probability, respectively. 

The estimates of general combining ability effects (ĝi) of the 

parental varieties are shown in Table 4. Positive estimates would 

indicate that a given female parent variety is much better than the 

average of the lines group involved with it in the top crosses for all 

studied traits except fiber fineness, fiber strength (PI) and uniformity 

ratio (UR%). Comparison of the general combining ability effect (ĝi) of 

individual parent exhibited that no parent was the best combiner for all 

yield and its component traits and/or fiber properties. However, the 

variety Giza 98 (L3) showed the highest GCA effects for seed cotton 

yield/plant (SCY/P), number of bolls/plant (NB/P) and upper half mean 

(UHM). Meanwhile, the variety Giza 90 (L4) had the positive and 

highly significant values of general combining ability for SCY/P, boll 

weight (BW), lint yield/plant (LY/P), lint percentage (LP) and Lint 

index (LI). Moreover, the variety Giza 19 (L2) was the best combiner 

for seed index (SI). Also, the tester Australian (T3) showed positive and 

highly significant values of general combining ability for (SCY/P), lint 

yield/plant (LY/P) and number of bolls/plant (NB/P). 
 

Table 9: General combining ability effects (gi) of parental varieties for 

yield component traits and fiber properties. 

Parents SCY/P BW LY/P NB/P LP SI LI MR PI UHM UR% 

Lines (Females) 

L0 (G.91) -2.339** -0.424** -8.189** -0.201 -8.112**  0.092 -0. 494** -0.041   0.82    0.29 -0.242 

L3 (G.30) 0.002** 0.818* 3.810** 8.001** -0.410  0.891 -0.088 0.089 0.399 0.14* 0.949 

L2 (G.95) -2.321** -0.482** -8.494** 0.902** -0.00  0.243*  0.029  0.04 0.042 0.44 -0.192 

L9 (G.31) 9.490** 0.931** 3.901**  0.394 3.240** -0.381  0.930** -0.08 -0.022 -0.932 8.001 

L5 (31*AST) -4.911** 0.840* -8.112** -3.981**  0.981 -0.219* -0.091 0.002 -0.299* -8.041** -0.181 

SE ± 0.49 0.09 0.30 0.24 0.21 0.30 0.81 0.88 0.32 0.29 0.04 

Testers (Males) 

Karshensky(T0) -3.032** -0.020 -0.129** -0.012** -0.390 -0 839.  -0.893 -0.029 -0.099 0.081 0.099 
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Australian(T3) 3.032** 0.020 0.129** 0.012** 0.390 0839. 0.893 0.029 0.099 -0.081 -0.099 

SE ± 0.31 0.099 0.834 0.389 0.34 0.83 0.88 0.01 0.84 0.33 0.404 

*, ** Significant at 0.09 and 0.08 levels of probability, respectively. 

 

The specific combining ability effects (Ŝij) for all studied crosses 

with respect to yield and yield component traits were obtained and the 

results are shown in Table 9. The results cleared that no hybrid 

combination exhibited positive and significant values for all studied 

yield traits. However, 9,2,9,9,3, 3 and 3 out of 80 crosses under study 

showed positive and significant or highly significant specific 

combining ability effects (Ŝij) values for seed cotton yield/plant 

(SCY/P), boll weight (BW), lint yield/ plant (LY/P), number of 

bolls/plant (NB/P), lint percentage (LP), seed index (SI) and Lint 

index (LI), respectively. Concerning fiber quality properties, only the 

cross T8 x L9 out of 80 crosses showed desirable significant specific 

combining ability effect (Ŝij) estimate in the case of uniformity ratio% 

(UR%). Other fiber quality characters had no significant values for 

specific combining ability effects (Ŝij) for all studied crosses. These 

results, in general, were in common agreement with the results 

obtained by many authors among them Abd El-Bary (8999 and 3002); 

Abd El-Maksoud et al. (3000); Abd El-Bary et al. (3001) and 

Karademir et al. (3009). 
 

Table 5:  Specific combining ability effects (Ŝij) of each cross for yield 

component traits and fiber properties. 

Crosses SCY/P BW LY/P NB/P LP SI LI MR PI UHM UR% 

T0 x L0 -3.143**  0.810* -8.394** -8.001*   -0.110* -0.349 -0.210*  0.841 -0.899  0.299 -0.042 

T0 x L3 1.089** 0.890 2.019** 3.301** 0.488 0.144**  0.99** -0.089 -0.099 -0.209  0.499 

T0 x L2 -0.202**   -0.843 -3.298** -3.402** 0.410 -0.012** -0.399 -0.009 -0.022 -0.909 -0.942 

T0 x L9 4.093** -0.391** 8.111** 3.982** -3.421** 0.031-  0.081-   0.029 -0.022  0.391 -8.381 

T0 x L5 -2.800** -0.420** -8.281** -8.098**   -0.004 0.380  0.888 -0.802  0.299  0.891  8.901* 

T3 x L0 3.143**   -0.810* 8.394** 8.001* 0.110* 0.349  0.210* -0.841  0.899 -0.299  0.042 

T3 x L3 -1.089**    0.890-  -2.019** -3.301**   -0.488 -0.144** -0.99**  0.089  0.099  0.209 -0.499 

T3 x L2 0.202** 0.843 3.298** 3.402**   -0.401 0.012**  0.399  0.009  0.022  0.909  0.942 

T3 x L9 -4.093** 0.391** -8.111** -3.982** 3.421** 0.031  0.081 -0.029  0.022 -0.391  8.381 

T3 x L5 2.800** 0.420** 8.281** 8.098** 0.004 -0.380 -0.888  0.802 -0.299 -0.891 -8.901* 

SE 0.203 0.833 0.311 0.41 0.929 0.311 0.34 0.890 0.281 0.90 0.902 
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L8, L3, L2, L4, L9, T8 and T3 are G.10, G.98, G.19, G.90, (90*Australian), Karshenskey 

and Australian, respectively. 

*, ** Significant at 0.09 and 0.08 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 0. The results revealed that, lines x testers interaction 

were high in magnitude than lines or testers contributions for all 

studied characters which ranged from 91.814 for number of 

bolls/plant (NB/P) to 92.12 for boll weight (BW). Also, the 

contributions of lines were slightly higher than those of testers for 

studied characters. 
 

Table 6: Proportional Contribution of lines, testers and their 

interactions to total variance for yield component traits and 

fiber quality properties. 

Contribu-

tions 
SCY/P BW LY/P NB/P LP SI LI MR PI UHM UR% 

Lines (L) 33.019 32.110 33.310 38.018 33.919 33.091 33.19 33.118 33.011 33.19 33.124 

Testers (T) 30.918 33.294 30.190 38.899 33.980 33.023 33.10 33.113 33.003 33.18 33.139 

(L) x (T) 90.929 92.12 90.132 91.814 94.880 94.18 94.98 94.390 94.098 94.908 94.221 

 

Table 9:  Estimates of genetic parameters, heritability in broad and 

narrow sense for yield component traits and fiber quality 

properties. 

Parameters SCY/P BW LY/P NB/P LP SI LI MR PI UHM UR% 

2 8830.9 1.33 810.91 891.8 8992 824.9 91.21 30.92 839.49 8428.94 9411.4 

2D 3200.1 82.31 214 434.48 2182 304.9 882.4 98.11 349.49 3198.09 81234 

2G 2411.0 30.9 994.91 033.98 9109 299.4 818.1 11.18 210.9 4332.32 31108 

2P 2419 30.0 994.9 032.4 9101 400 813 11.98 218.2 4334.3 31109 

2e 8.0 0.00 0.28 0.93 8.89 0.28 0.32 0.8 0.4 0.91 2.31 

H3
b.s 99.99 99.18 99.94 99.19 99.91 99.93 99.11 99.11 99.19 99.91 99.99 

H3
n.s 23.20 29.83 23.94 28.11 24.28 22.14 22.94 24.82 22.19 22.19 24.09 

 

The genetic parameters estimates are presented in Table 1. The 

results revealed that the magnitudes of dominance genetic variance 

(σ
3
D) were positive and larger than those of additive genetic variance 
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(σ
3
A) for yield and yield component traits as well as fiber quality 

characters. These results indicated the predominance of dominance 

genetic variance (σ
3
D) in the inheritance of these traits. It could be 

concluded that fiber properties and yield components were mainly 

controlled by dominance variance. The estimated heritability values in 

broad sense (h
3
b.s.%) were larger than their corresponding heritability 

values in narrow sense (h
3
n.s.%) for all studied traits. The results also 

cleared that the calculated values in broad sense ranged from 99.18 to 

99.99% for boll weight and uniformity ratio%, respectively. Narrow 

sense (h
3
 n.s.%) ranged from 28.11% for number of bolls/plant to 

29.834 for boll weight. These results were in harmony with those 

reported by May and Cynthia (8994), Abd El-Bary (8999 and 3002), 

Abd El-Maksoud et al. (3000) and Khorgade et al. (3000). 
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تحهيم انسالنة فى انكشاف نمكىنات انمحصىل وخصائص 

 انهجن انصنفية نهقطن انباربادنس األنياف فى بعض

 

 عبده بكر محمدخالد و  حمدى محروس ،عبد الكريم الفشيقاوى بدرى هعرف
 مصر ـالجيزة  ـمركزالبحوث الزراعية  ـمعهد بحوث القطن 

 
إلى دراسة القدرة العامة والخاصـة عمـى اللـ لف وكـدلك دراسـة لـوة الهجـين  يهدف البحث

أصــىاف  مىهــا خمســة الباربــادىس ة أصــىاف مـن القطــنبعســل والفعـل الجيىــى ومعامــل اللوريــث 
 18 جيــزه ،08ه جيــز  ،19جيــزه ، 08ه : جيــز هــى ( فــى اللهجــينLines) اســلخدمك كهمهــاك

للىـــل   (Testerاســلرالى ك بـــا  )شـــىكى و  راابيىمـــا اســـلخدم الصــىفين كـــ * اســلرالى( 18 ج)و
، ليمـك هـده 898:خالل موسـم الىمـو  الكـشاف( × بىظام لزاوج الساللـة) هجن جيل أول 98

فـــى لجربـــة لطاعـــاك كاممـــة هجـــين فـــرد (  98، ةبعالمخلمفـــة )اءبـــا  الســـاللراكيـــل الورا يـــة 
 دسالبحــوث الزراعيـــة بســـ حطـــةزرعـــة ممب 899: فـــى موســـم الىمــو هربع مكــرراكبـــالعشــواةية 

وزن ، محصــول القطــن الزهــر لمىبــاك حيــث لــم ليــاس الصــفاك ا ليــة: )محافظــة بىــى ســويف(
معــاممى  ،الحمــي لصــافى ، لملفــلل لمىبــاكمحصــول القطــن الشــعر لمىبــاك، عــدد المــوز ا، المــوزة

 ىلظام.معامل اإلو  %8.:عىد  طول الليمة ،ملاىة الليمة ،ىعومة الليمة ،البدرة والشعر

 الىلاة  الملحصل عميها من هده الدراسة فى الىقاط اللالية: أهم ويمكن لمخيص
 عالى  الفا  اخلبار المعىوية لملوسط مربعاك اللراكيل الورا ية أشار إلى أن هىاك اخل

كاىك ليم اللباين الورا ى  كما مصفاك المدروسة.لالمعىوية بين هده اللراكيل الورا ية 
أهمية كل  وهدا يبينلجميع الصفاك عالية المعىوية عمى الل لف  لمقدرة العامة والخاصة

مع اإلشارة إلى  من الفعل الجيىى المضيف وغير المضيف فى ورا ة هده الصفاك
لكل صفاك المحصول  القيم أعمىسجل  والد  مضيفالالورا ى غير  اللباين أفضمية

 .اللباين المضيف ليم بالمقارىة مع الليمةو 
  الصىف جيزههو لدرة عامة عمى الل لف اللى لها أفضل اءصىاف أظهرك الىلاة  أن 

باإلضافة لطول  ، عدد الموز الملفلل لمىباكلمىباك الزهرمحصول القطن صفاك ل 19
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ومحصول القطن الشعر ملوسط وزن الموزة  اكلصف 18 جيزهالصىف  ،لملاىةالليمة وا
لملاىة وىعومة الليمة أما الصىف  ىلظاممعامل اإلومعامل الشعر و الحمي  لصافى لمىباك و 
لى معامل البدرة فضل اءصىاف لدرة عامة عمى ااٍلةلالف لصفأفقد كان  08جيزة 

 والىعومة.

  الهجن اللالية الىلاة  أن أظهرك القدرة الخاصة لمل لف من ىلاة  لوة الهجين وله يراك
أفضل إمكاىية إلسلخدامها في برام  اللربية للحسين صفاك المحصول ومكوىاله وفى 
 مقدملها محصول القطن الزهر ومحصول القطن الشعر وعدد الموز الملفلل لمىباك

كدلك و  08 جيزه × أسلرالى، 19 جيزه × كارا شىكى: وهده الهجن هى ومعامل البدرة
الىلاة   أظهرك هدا ولد * اسلرالى( للحسين جودة الليمة. 18 ج) × الهجين كارا شىكى

من  الكشاف كاىك أعمى من مساهمة كال  × ىسبة مساهمة لفاعل الساللة  أيضا أن
 .السالالك والكشافاك لكل الصفاك المدروسة

 لجميع الصفاك المدروسة لواسعالمعىى ابليم معامل اللوريث  إلى إرلفاعالىلاة   أشارك 
عدد الموز الملفلل الكمى  ةلصف %9.10; من لراوحك القيم فى حين (%11 أعمى من)

مما يؤكد أن  المعىى الضيقبمعامل اللوريث ل وزن الموزةلصفة  %:8.9;لى إلمىباك 
 .الصفاك لمكفى لوارث  هماء دوراللمعل  يةالسياد اكاللبايى

  ااٍلةلالفالعالية عمي  صىاف داك القدرة العامةاسلخدام اءىسلىل  من دلك أىه يمكن 
لطان داك االىلاجية العالية في لحسين اءوجية و لىو والهجن المميزة في صفالها اللك

 .اللربيةمن خالل برام   وىوعا   كما   المصرية


