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ABSTRACT: This study was conducted at Sakha Agricultural Research Station, Cotton Research 

Institute, Agricultural Research Center, Kafr El-Sheikh Governorate, Egypt, during two growing seasons 

(2022 and 2023). Four Egyptian cotton varieties were used as lines with four genotypes as testers, using 

line x tester analysis. Results indicated that the genotypes, parents, crosses, parents vs. crosses, lines, 

testers and line x tester were significant for all studied traits except uniformity index for lines. Most 

crosses exhibited significantly mid-parent heterosis for most studied traits, while, the crosses Giza95 x 

Australy13, Giza92 x Australy13, Giza93 x PimaS6 and Giza97 x Australy13 were significant useful 

heterosis (better-parent) for most yield traits and fiber properties. The line Giza95 was significant and 

positive desirable GCA effects for most yield traits except for boll weight, while the lines Giza92 and 

Giza93 were significant desirable GCA effects for most fiber properties studied. As well as, the tester 

Australy13 was significant and positive desirable GCA effects for most yield traits studied.  

The crosses Giza92 x Australy13 and Giza95x TNB1 were significant and positive desirable SCA effects 

for most yield studied traits. However proportion contribution of lines was higher than of lines x testers 

interaction and testers for most studied traits. The non-additive genetic variance was larger than additive 

genetic variance for most studied traits, except for seed cotton yield/plant and lint cotton yield/plant.  

Heritability narrow sense (h2
b%) estimate was obtained for lint cotton yield/plant which recorded 61.67%, 

while for lint percentage was recorded moderate values 7.35%. Broad sense heritability estimates (h2
n%) 

were ranged from 60.85% to 91.25% for uniformity index and micronaire reading, respectively.  

Generally, Giza95 and Australy13 could be used for improving high yielding cotton varieties in plant 

breeding programs, while Giza92 and Giza93 considered as beneficial parents for breeding programs to 

produce new varieties characterized with best the fiber quality.  

Key words: Line x tester, Heterosis, GCA, SCA, Heritability, Cotton. 

 

INTRODUCTION 

Line x Tester mating design is an extension 

(modified version) of top cross method in which 

several testers are used. The line × tester analysis 

is a common approach for assessing the 

expression of genetic aspects of traits which 

provides information about GCA and SCA of 

parents and at the same time it is helpful in 

identifying best heterotic crosses. Also, line × 

tester analysis provides information about 

regarding genetic mechanism controlling yield 

and yield components. The most important merit 

of this approach is that it enables evaluation with 

less experimental materials compared to other 

mating designs. The line x tester design has been 

used in studies about yield, its components and 

fiber quality traits in cotton by Arif et al., (2022), 

Farooq et al., (2023), Sukrutha et al., (2023), 

Hottigodar et al., (2023) and Balci et al., (2023). 

General objective of this study is to 

determine the magnitude of general and specific 

combining abilities (GCA and SCA) and provide 

information about the genetic variance for some 

traits in some cotton hybrids belonging to 

Gossypium barbadense. L.         

 

MATERIALS AND METHODS 

The mating design used for this experiment 

was line x tester analysis. In 2022 growing 

season at sakha experimental station, sixteen 

crosses were made using nine G. barbadense L. 

parents. The four female parents (lines) were 
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Giza 92, Giza93, Giza95 and Giza97. The four 

male parents (testers) were TNB1, PimaS4, 

PimaS6  and Australy13. The eight parents and 

their sixteen F1 crosses were evaluated at Sakha 

Agricultural Research Station in randomized 

complete blocks design (RCBD) with three 

replicates during 2023 growing season. 

Experimental plot consisted of one ridges of 4.0 

meter in length and 60 cm in width. Seeds were 

planted in hills spaced 40 cm apart and one plant 

was left per hill at thinning time. 

The studied characters were :- 

Seed cotton yield (gm) 

/ plant (SCY/P) 

Lint index (g) (LI) 

Lint cotton yield (g) / 

plant (LCY/P) 

Fiber length (FL) 

Lint percentage (L %) Micronaire reading 

(MR) 

Boll weight (g) (BW) Fiber strength (FS) 

Seed index (g) (SI) Uniformity index (UI) 

Fiber properties were estimated as fiber 

length at upper half means (U.H.M) mm, length 

uniformity index (U.I), fiber strength in 

grams/tex, and micronaire reading (MR). The 

previous fiber tests were determined using high 

volume Instrument (HVI) according to 

(A.S.T.M: D 46050 – 1998). All fiber tests were 

carried out at the laboratories of the Cotton 

Research Institute, Agricultural Research Center, 

under constant conditions of temperature (70o F 

± 2) and relative humidity (65 % ± 2). 

 

Statistical analysis 

Analysis of variance, partitioning of 

genotypes, line x tester analysis, estimation of 

general and specific combining ability were 

computed according to Singh and Chaudhary 

(1979). Heterosis as percentage of mid and 

better-parents (MP and BP) was determined 

according to Steel and Torrie (1980).  

Heritability in both broad (h2
b%) and narrow 

(h2
n%) senses were estimated from formulas 

presented by Allard (1960) and Mather (1949).  

 

RESULTS AND DISCUSSION 

Analysis of variance 

The analysis of variance for eight parents and 

their sixteen F1 crosses of all studied characters 

are 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 

uniformity index of lines. Similar results were 

reported by Lingaraja et al. (2017), Tigga et al., 

(2017), Al-Hibbiny et al., (2020), Yehia and El-

Hashash (2022), Samak et al., (2022) and Farooq 

et al., (2023). 

 

Table 1. Mean squares of line x tester analysis for yield, yield components and fiber properties. 

SOV df 
Seed cotton 

yield/plant 

Lint cotton 

yield/plant 

Lint 

percentage 

Boll 

weight 

Seed 

index 

Replications 2 23.14 7.04 0.26 0.01 0.07 

Genotypes 23 2232.35** 488.34** 11.59** 0.16** 1.12** 

Parents 7 2963.03** 611.39** 17.47** 0.20** 0.68** 

Crosses 15 1428.15** 328.68** 7.22** 0.09** 0.80** 

P. vs. C 1 9180.62** 2021.92** 35.94** 0.95** 9.01** 

Lines 3 2673.91** 606.43** 7.58** 0.12** 2.64** 

Tester 3 4116.07** 954.31** 13.30** 0.14** 0.23** 

Line x Tester 9 116.92** 27.55** 5.08** 0.06** 0.38** 

Error 46 35.54 5.72 0.28 0.01 0.04 

*, ** Significant and highly significant at 0.05 and 0.01 probability levels, respectively. 
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Table 1. Cont. 

SOV df Lint index 
Fiber 

length 

Fiber 

strength 

Micronaire 

reading 

Uniformity 

index 

Replications 2 0.004 0.13 0.12 0.003 0.06 

Genotypes 23 2.14** 7.02** 1.07** 0.62** 4.88** 

Parents 7 1.88** 7.11** 1.16** 0.86** 3.57** 

Crosses 15 1.57** 4.36** 0.79** 0.51** 2.65** 

P. vs. C 1 12.49** 46.30** 4.73** 0.67** 47.53** 

Lines 3 3.59** 10.71** 1.50** 0.97** 0.50 

Tester 3 1.84** 4.42** 1.27** 0.49** 8.54** 

Line x Tester 9 0.80** 2.22** 0.40** 0.36** 1.40** 

Error 46 0.05 0.17 0.05 0.01 0.29 

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

 

Heterosis 

The magnitude of heterosis over mid as well 

as better parents for traits studied are presented 

in Tables (2) and (3). For yield, yield 

components and fiber quality traits of 16 crosses. 

Mid- parent heterosis was positive significant 

and highly significant for all studied traits except 

for traits lint percentage of the crosses Giza97 x 

TNB1, fiber strength of the crosses Giza92 x 

TNB1 and Micronaire reading for the crosses 

Giza92 x TNB1, Giza93 x PimaS4, Giza93 x 

PimaS6, Giza93 x Australy, Giza95 x pimaS6, 

Giza95 x Australy, Giza97 x TNB1, Giza97 x 

PimaS4 and Giza97 x PimaS4 which showed 

negatively significant or highly significant Mid- 

parent heterotic effects. With respect to heterosis 

better (Table 3) The results indicated that, 8 

crosses showed significant or highly significant 

positively better-parent heterosis effect for seed 

cotton yield/plant and lint yield i.e. crosses 

Giza92 x TNB1, Giza92 x PimaS6, Giza92 x 

Australy13, Giza93 x TNB1, Giza93 x PimaS4, 

Giza93 x PimaS6, Giza93 x Australy13, Giza95 

x Australy13 and Giza97 x Australy13. lint 

percentage traits was positively significant of the 

crosses Giza93 x PimaS4 and Giza97 x PimaS6. 

With regarding to boll weight five crosses 

recorded positively significant better parents of 

the crosses Giza92 x Australy13, Giza93 x 

Australy13, Giza95 x TNB1 and Giza95 x 

Australy13. On the other hand seed index for all 

crosses under studied were significant or highly 

significant relative to better parents except of the 

crosses Giza92 x TNB1, Giza92 x PimaS6, 

Giza93 x PimaS4, and Giza97 x TNB1. For lint 

index 11 crosses showed significant better 

parents heterosis effects for lint index trait except 

the crosses Giza92 x TNB1, Giza92 x PimaS6, 

Giza92 x TNB1, Giza93 x Australy13, Giza95 x 

PimaS4, and Giza97 x PimaS6 which showed 

insignificant better parents heterosis effects. 

According to fiber trait Table (3), all crosses 

showed derived positive or negative better 

parents heterosis effects except for Micronaire 

reading which was negatively significant better 

parents heterosis effects for most crosses except 

for the crosses Giza92 x PimaS4, Giza92 x 

PimaS6, Giza92 x Australy13 and Giza93 x 

TNB1 which recorded insignificant better 

parents heterosis effects. Similar results agreed 

with those reported by Arif et al. , (2022) , 

Abdel-Aty et al., (2023), Hottigodar et al., 

(2023) and Parmar et al., (2023) .  
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Table 2. Heterosis relative to the mid-parent (MP) for yield, yield components and fiber properties. 

Crosses 
Seed cotton 

yield/plant 

Lint cotton 

yield/plant 

Lint 

percentage 

Boll 

weight 

Seed 

index 

Giza92 x TNB1 24.30** 11.39** 1.53** 0.45** 0.36* 

Giza92 x PimaS4 14.12** 7.72** 1.82** 0.36** 0.71** 

Giza92 x PimaS6 20.97** 9.77** 1.48** 0.02 0.44** 

Giza92 x Australy13 37.28** 19.61** 3.20** 0.34** 1.22** 

Giza93 x TNB1 16.33** 8.68** 2.04** 0.19** 0.88** 

Giza93 x PimaS4 25.85** 13.31** 2.91** 0.16* 0.13 

Giza93 x PimaS6 24.00** 11.78** 2.33** 0.29** 0.47** 

Giza93 x Australy13 30.75** 16.27** 3.21** 0.34** 0.50** 

Giza95 x TNB1 28.93** 14.03** 1.62** 0.44** 1.69** 

Giza95 x PimaS4 26.38** 7.85** -1.12** 0.14* 1.08** 

Giza95 x PimaS6 27.43** 13.61** 2.20** 0.20** 1.21** 

Giza95 x Australy13 24.18** 11.52** 0.88* 0.23** 0.66** 

Giza97 x TNB1 21.20** 5.07** -1.99** 0.07 0.87** 

Giza97 x PimaS4 8.65* 6.07** 2.23** 0.23** 0.72** 

Giza97 x PimaS6 23.63** 9.90** 0.78** 0.27** 0.45** 

Giza97 x Australy13 29.25** 13.28** 0.87* 0.17* 0.63** 

LSD  0.05 8.52 3.42 0.75 0.13 0.30 

LSD  0.01 11.40 4.57 1.01 0.17 0.40 

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

 

Table 2. Cont. 

Crosses 
Lint 

index 

Fiber 

length 

Fiber 

strength 

Micronaire 

reading 

Uniformity 

index 

Giza92 x TNB1 0.59** 1.36** -0.68** -0.18* 1.70** 

Giza92 x PimaS4 0.88** 1.42** 1.20** 0.06 0.13 

Giza92 x PimaS6 0.62** 2.31** 0.72** 0.08 2.18** 

Giza92 x Australy13 1.67** 2.24** 0.55** 0.32** 3.10** 

Giza93 x TNB1 1.07** 1.75** 0.11 0.01 0.37 

Giza93 x PimaS4 0.83** 0.17 0.86** -0.34** 2.04** 

Giza93 x PimaS6 0.87** 2.37** 0.51** -0.31** 1.79** 

Giza93 x Australy13 1.18** 2.04** 1.01** -0.57** 2.14** 

Giza95 x TNB1 1.63** 0.96** 0.04 0.00 2.01** 

Giza95 x PimaS4 0.33* 2.21** 0.73** 0.14 1.24** 

Giza95 x PimaS6 1.46** 4.74** 0.01 -0.30** 2.52** 

Giza95 x Australy13 0.73** 1.76** 1.34** -1.03** 3.37** 

Giza97 x TNB1 0.00 1.36** -0.08 -0.38** 0.68* 

Giza97 x PimaS4 1.11** -0.13 1.30** -0.43** -0.18 

Giza97 x PimaS6 0.49** 1.18** 0.12 -0.25** 2.30** 

Giza97 x Australy13 0.68** 1.48** 0.98** -0.08 2.18** 

LSD  0.05 0.31 0.59 0.32 0.16 0.77 

LSD  0.01 0.42 0.79 0.43 0.21 1.04 

*,** Significant and highly significant at 0.05 and 0.01 probability levels, respectively. 
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Table 3. Heterosis relative to the better-parents (BP) for yield, yield components and fiber properties. 

Crosses 
Seed cotton 

yield/plant 

Lint cotton 

yield/plant 

Lint 

percentage 

Boll 

weight 

Seed 

index 

Giza92 x TNB1 16.07** 10.59** -0.26 0.11 0.22 

Giza92 x PimaS4 -7.63 1.35 0.44 0.07 0.44* 

Giza92 x PimaS6 4.40 4.97* 0.48 -0.31** 0.10 

Giza92 x Australy13 27.20** 11.86** 0.43 0.19* 0.83** 

Giza93 x TNB1 15.33** 6.33** -0.27 0.00 0.37* 

Giza93 x PimaS4 11.33* 10.08** 1.01* 0.02 0.03 

Giza93 x PimaS6 14.67** 10.12** 0.80 0.11 0.43* 

Giza93 x Australy13 13.43** 5.38** -0.08 0.34** 0.48** 

Giza95 x TNB1 -4.13 -0.64 0.58 0.16* 0.95** 

Giza95 x PimaS4 -20.20** -12.40** -2.57** -0.08 0.75** 

Giza95 x PimaS6 -13.97** -5.07* 0.37 -0.07 0.95** 

Giza95 x Australy13 9.43* 5.40** 0.81 0.15* 0.45* 

Giza97 x TNB1 0.80 -3.07 -2.16** -0.16* 0.33 

Giza97 x PimaS4 -25.27** -7.64** 1.65** 0.05 0.60** 

Giza97 x PimaS6 -5.10 -2.24 -0.18 0.05 0.40* 

Giza97 x Australy13 27.17** 12.87** 0.06 0.14 0.63** 

LSD  0.05 9.84 3.95 0.87 0.15 0.34 

LSD  0.01 13.16 5.28 1.16 0.19 0.46 

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

 

Table 3. Cont. 

Crosses 
Lint 

index 

Fiber 

length 

Fiber 

strength 

Micronaire 

reading 

Uniformity 

index 

Giza92 x TNB1 0.25 -0.02 -0.90** -0.37** 1.60** 

Giza92 x PimaS4 0.39* 0.46 0.57** -0.13 -0.30 

Giza92 x PimaS6 0.18 0.92* 0.47* -0.13 1.50** 

Giza92 x Australy13 0.71** 0.72* -0.20 -0.16 2.60** 

Giza93 x TNB1 0.80** 0.70* -0.02 -0.06 0.08 

Giza93 x PimaS4 0.41* -0.46 0.31 -0.65** 1.80** 

Giza93 x PimaS6 0.51** 1.30** 0.34 -0.63** 1.30** 

Giza93 x Australy13 0.30 0.84* 0.34 -1.17** 1.44** 

Giza95 x TNB1 0.85** -0.17 -0.50* -0.73** 1.27** 

Giza95 x PimaS4 -0.29 0.67 0.60** -0.21* -0.03 

Giza95 x PimaS6 0.78** 3.63 -0.50* -0.63** 1.00* 

Giza95 x Australy13 0.57** 0.78* 1.33** -1.10** 3.03** 

Giza97 x TNB1 -0.39* 0.95** -0.17 -0.90** -0.10 

Giza97 x PimaS4 0.88** -0.13 0.80** -0.57** -0.43 

Giza97 x PimaS6 0.20 0.75* 0.00 -0.37** 2.30** 

Giza97 x Australy13 0.45* 0.92* 0.37* -0.23* 1.00* 

LSD  0.05 0.36 0.68 0.37 0.18 0.89 

LSD  0.01 0.48 0.92 0.50 0.24 1.20 

*,** Significant and highly significant at 0.05 and 0.01 probability levels, respectively. 
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The GCA and SCA effects of parents and 

their crosses for different yield contributing traits 

are presented in Table 4 and Table 5, 

respectively.  

The estimates of GCA effects revealed that 

among lines significant and positive GCA effect 

for Giza95 for some yield and fiber traits, while 

Giza92 as well as Giza93 showed significant and 

positive GCA effect for some fiber quality traits. 

One tester Australy13 identified as good general 

combiner in desirable direction. In case of SCA 

effects, the cross combinations Giza92 x 

Australy13 and Giza95 x TNB1 showed positive 

and significant SCA effects for most yield 

components lint cotton yield/plant, lint 

percentage, boll weight, seed index and lint 

index. On the other side, the crosses Giza95 x 

Australy13 and Giza97 x TNB1 showed 

significant and positive GCA effects for some 

fiber quality traits. Similar results are accordance 

with Yehia et al., (2022), Raiz et al., (2023), 

Reddy et al., (2023), Bourgou et al., (2023) and 

Balci et al., (2023). 

 

Table 4. Estimates of general combining ability effects of the parental genotypes for yield, yield 

components and fiber traits. 

Parents 
Seed cotton 

yield/plant 
Lint cotton yield/plant 

Lint 

percentage 
Boll weight Seed index 

Lines : 

Giza92 -7.23** -3.64** -0.56** 0.13** -0.41** 

Giza93 -14.40** -6.39** -0.47** -0.07* -0.22** 

Giza95 20.17** 9.87** 1.16** 0.03 0.67** 

Giza97 1.45 0.16 -0.14 -0.09** -0.03 

LSD  0.05 3.48 1.40 0.31 0.05 0.12 

LSD  0.01 4.65 1.87 0.41 0.07 0.16 

Testers : 

TNB1 -0.38 -1.19* -0.64** -0.02 -0.16* 

PimaS4 -17.84** -7.82** -0.39* -0.03 -0.03 

PimaS6 -7.40** -3.72** -0.53** -0.10** 0.02 

Australy13 25.61** 12.73** 1.57** 0.16** 0.18** 

LSD  0.05 3.48 1.40 0.31 0.05 0.12 

LSD  0.01 4.65 1.87 0.41 0.07 0.16 

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

 

Table 4. Cont. 

Parents Lint index 
Fiber 

length 

Fiber 

strength 

Micronaire 

reading 

Uniformity 

index 

Lines : 

Giza92 -0.42** 1.08** 0.15* 0.09* 0.05 

Giza93 -0.30** 0.50** 0.23** -0.40** 0.05 

Giza95 0.79** -0.84** -0.53** 0.26** -0.29 

Giza97 -0.07 -0.75** 0.15* 0.06* 0.20 

LSD  0.05 0.13 0.24 0.13 0.06 0.32 

LSD  0.01 0.17 0.32 0.18 0.09 0.42 

Testers : 

TNB1 -0.28** -0.41** -0.45** -0.30** -0.76** 

PimaS4 -0.16* -0.43** 0.31** 0.08* -0.61** 

PimaS6 -0.14* 0.87** 0.01 0.05 1.03** 

Australy13 0.58** -0.04 0.14* 0.17** 0.35* 

LSD  0.05 0.13 0.24 0.13 0.06 0.32 

LSD  0.01 0.17 0.32 0.18 0.09 0.42 

*,** Significant and highly significant at 0.05 and 0.01 probability levels, respectively. 
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Table 5. Estimates of specific combining ability effects of the 18 F1 crosses for yield, yield 

components and fiber traits. 

Crosses 
Seed cotton 

yield/plant 

Lint cotton 

yield/plant 

Lint 

percentage 

Boll 

weight 

Seed 

index 

Giza92 x TNB1 1.40 0.72 0.22 0.11* -0.52** 

Giza92 x PimaS4 -4.85 -1.90 -0.15 0.09 0.12 

Giza92 x PimaS6 -3.25 -2.37 -0.72* -0.22** -0.13 

Giza92 x Australy13 6.70 3.56* 0.65* 0.02 0.54** 

Giza93 x TNB1 -6.64 -2.38 0.12 -0.10* 0.19 

Giza93 x PimaS4 6.82 3.30* 0.33 -0.06 -0.27* 

Giza93 x PimaS6 -0.29 -0.76 -0.49 0.09 0.08 

Giza93 x Australy13 0.10 -0.16 0.05 0.07 0.00 

Giza95 x TNB1 3.46 3.73* 1.42** 0.14* 0.33** 

Giza95 x PimaS4 4.85 -1.40 -1.97** -0.09 0.01 

Giza95 x PimaS6 0.65 1.83 1.11** -0.01 0.16 

Giza95 x Australy13 -8.96* -4.16** -0.56 -0.05 -0.50** 

Giza97 x TNB1 1.78 -2.06 -1.76** -0.16** 0.00 

Giza97 x PimaS4 -6.83 0.00 1.80** 0.06 0.14 

Giza97 x PimaS6 2.90 1.30 0.11 0.14* -0.11 

Giza97 x Australy13 2.15 0.77 -0.14 -0.04 -0.04 

LSD  0.05 6.96 2.79 0.61 0.10 0.24 

LSD  0.01 9.31 3.73 0.82 0.14 0.32 

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

 

Table 5. Cont. 

Crosses Lint index 
Fiber 

length 

Fiber 

strength 

Micronaire 

reading 

Uniformity 

index 

Giza92 x TNB1 -0.28* -0.13 -0.43** -0.31** 0.45 

Giza92 x PimaS4 0.04 0.37 0.28* -0.07 -0.73* 

Giza92 x PimaS6 -0.30* -0.47 0.48** 0.00 -0.07 

Giza92 x Australy13 0.55** 0.23 -0.32* 0.38** 0.35 

Giza93 x TNB1 0.14 0.51* 0.19 0.24** -0.68* 

Giza93 x PimaS4 -0.06 -0.63* -0.24 -0.10 1.37** 

Giza93 x PimaS6 -0.09 -0.16 0.09 -0.01 -0.27 

Giza93 x Australy13 0.01 0.28 -0.04 -0.13* -0.42 

Giza95 x TNB1 0.65** -1.11** 0.21 0.23** 0.25 

Giza95 x PimaS4 -0.61 0.57* -0.28* 0.38** -0.13 

Giza95 x PimaS6 0.45** 1.38** -0.31* -0.01 -0.24 

Giza95 x Australy13 -0.48** -0.84** 0.39** -0.60** 0.11 

Giza97 x TNB1 -0.51** 0.73** 0.04 -0.16* -0.03 

Giza97 x PimaS4 0.64** -0.31 0.24 -0.21** -0.51 

Giza97 x PimaS6 -0.06 -0.74** -0.26* 0.03 0.58 

Giza97 x Australy13 -0.07 0.33 -0.02 0.34** -0.04 

LSD  0.05 0.25 0.48 0.26 0.13 0.63 

LSD  0.01 0.34 0.65 0.35 0.17 0.85 

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

Proportional contribution of lines, testers and 

lines x testers interaction for the studied traits are 

presented in Table (6). Most studied traits 

showed that lines were contributed higher than 

testers and lines x tester interaction. for most 

studied traits, However the proportion 

contribution of testers was greater than that of 

lines x tester interaction. Similar results were 

reported by Swetha et al., (2018), Balcha et al., 

(2019) , Yehia and El-Hashash (2022) and Yehia et 

al., (2022). 

 

Table 6. Proportional contributions of lines, testers and their interaction for yield, yield 

components and fiber traits. 

Traits Lines Testers Lines x Testers 

Seed cotton yield/plant 37.45 57.64 4.91 

Lint cotton yield/plant 36.90 58.07 5.03 

Lint percentage 20.99 36.83 42.18 

Boll weight 27.08 32.95 39.97 

Seed index 65.89 5.82 28.29 

Lint index 45.76 23.53 30.71 

Fiber length 49.16 20.28 30.56 

Fiber strength 37.83 32.05 30.12 

Micronaire reading 38.14 19.51 42.35 

Uniformity index 3.78 64.48 31.74 

 

Genetical parameters 

The genetic variance component and 

dominance degree ratio were calculated for all 

studied traits are presented in Table (7). The 

results indicated that the non-additive genetic 

variance was larger than additive genetic 

variance for all traits studied except for seed 

cotton yield/plant and lint cotton yield/plant, 

these findings revealed that additive effects 

played a relatively little role in the manifestation 

of these features, compared to non-additive 

effects. Results showed that the hybridization 

program would be effective in improving the 

majority of the traits studied. Average degree of 

dominance was greater than one for some traits, 

which indicates the existence of over-dominance 

for some traits. Similar results were presented by 

Mokadem et al., (2016), El-Shazly, (2018) and 

Vaghela et al., (2019). 

 

Table 7. The partitioning of the genetic variance for yield, yield components and fiber traits. 

Genetical parameters 

and heritability 

Seed cotton 

yield/plant 

Lint cotton 

yield/plant 

Lint 

percentage 
Boll weight 

Seed 

index 

2e 11.85 1.91 0.09 0.00 0.02 

2A 91.06 20.91 0.15 0.002 0.03 

2D 27.13 7.28 1.60 0.02 0.11 

(2D/ A)½ 0.55 0.59 3.28 2.88 1.95 

2G 118.18 28.19 1.75 0.02 0.14 

2Ph 130.03 30.10 1.84 0.02 0.16 

H2
b 76.88 83.13 86.32 70.84 76.75 

H2
n 59.23 61.67 7.35 7.62 16.00 
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Table 7. Cont. 

Genetical parameters 

and heritability 

Lint 

index 

Fiber 

length 

Fiber 

strength 

Micronaire 

reading 

Uniformity 

index 

2e 0.02 0.06 0.02 0.00 0.09 

2A 0.05 0.15 0.03 0.01 0.09 

2D 0.25 0.68 0.12 0.12 0.37 

(2D/ A)½ 2.18 2.14 2.05 3.34 2.06 

2G 0.30 0.83 0.14 0.13 0.46 

2Ph 0.32 0.89 0.16 0.13 0.55 

H2
b 86.45 82.86 73.56 91.25 60.85 

H2
n 15.08 14.81 14.11 7.52 11.56 

 

Heritability 

High to moderate broad sense heritability 

estimates (Table 7) were found for all traits 

studied. (h2
b%) estimate was the  highest for all 

studied traits. Narrow sense heritability estimates 

(h2
n%) were ranged from 7.35 % for lint 

percentage to 61.67% for lint cotton yield/plant. 

High differences between broad and narrow 

sense heritabilities may be due to the presence of 

non-fixable components in the inheritance of 

most traits studied. Similar results were observed 

by Vadodariya et al., (2017), El-Shazly (2018), 

Al-Hibbiny (2020), Farooq et al., (2023), Yehia 

et al., (2023) and Sukrutha et al., (2023).  

 

CONCLUSIONS 

Mean squares of parents vs. crosses as 

indication to average heterosis over all crosses 

were significant for all studied characters. 

Giza95 x Australy13 exhibited significant useful 

heterosis (BP) for most studied characters. Non-

additive gene effects were predominant for all 

the studied characters. High differences between 

broad and narrow sense heritabilities were 

observed. Giza95 and Australy13 were the best 

combiner for yield and its yield components, 

while Giza92 and Giza93 were the best combiner 

for fiber quality properties. 
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الكمية في القطن  المحصىلية والتكنىلىجية بعض الصفاتتقدير المكىنات الىراثية ل

 الكشاف ×باستخدام تحليل السلالة 

 

  رانيا محمد عبدالتىاب ،محمد فتحى حامد فتحى السيد الفقى،

 يصش –انجيضة  –يشكض انبحٕد انضساعيت  –يعٓذ بحٕد انمطٍ 

 الملخص العربى

يصش خلال  –يشكض انبحٕد انضساعيت  –يعٓذ بحٕد انمطٍ  –ت انبحٕد انضساعيت بسخا أجشيج ْزِ انذساست في يحط

نصفاث يحصٕل انمطٍ حمذيش لٕة انٓجيٍ ٔانمذسة عهي انخآنف ٔدسجت انخٕسيذ  بٓذف 4245ٔ  4244يٕسًي انضساعت 

)جى( ، جى( ، يعايم انبزسة )%( ، ٔصٌ انهٕصة ) يعذل انحهيجانضْش / َباث )جى( ، يحصٕل انمطٍ انشعش / َباث )جى( ، 

 ×طشيمت ححهيم انسلانت  باسخخذاو الاَخظاو )%( تَسب، لشاءة انًيكشَٔيش ٔ يخاَت انخيهتيعايم انشعش )جى( ، طٕل انخيهت )يى( ، 

 .انكشاف

حشاكيب ٔساريت  أسبع يع  29، جيضة  27، جيضة  25 ، جيضة24أصُاف يٍ انمطٍ )كؤيٓاث( ْٔي جيضة  تأسبعحى حٓجيٍ 

  4245في يٕسى ا ْجيُ ٔ انسج عششآباء  انزًاَيت .  ٔ حى حمييى35ٔاسخشاني  8بيًا ط ، 6بيًا ط،   TNB1)كؤباء( ْٔي 

 لطاعاث كايهت انعشٕائيت راث رلاد يكشساث. يصًًّ بطشيمتفي حجشبت 

 ويمكن تلخيص النتائج المتحصل عليها فيما يلي:  

 الآباء ،  ب انٕساريت  ، الآباء ، انٓجٍأظٓشث َخائج ححهيم انخبايٍ نكم يٍ انخشاكيx ٍانسلالاث ، انكشافاث ٔ  انٓج ،

 . لالاثنهسبانُسبت  َسبت الاَخظاؤجٕد فشٔق يعُٕيت نجًيع انصفاث انًذسٔست فيًا عذا صفت  انكشافاث xانسلالاث 

 بيًُا أظٓشث  ست.انًذسٔ انصفاث نًعظى ٔجٕد لٕة ْجيٍ يفيذة يحسٕبت بانُسبت نًخٕسطاث الابٕيٍانٓجٍ  ث يعظىأظٓش

أعهي ليى  35إسخشانى  × 29ٔ جيضة  8بيًا ط × 25جيضة ،  35اسخشاني  × 24جيضة ،  35إسخشانى  × 27انٓجٍ جيضة 

 انًذسٔست. ٔ انخكُٕنٕجيت نمٕة انٓجيٍ بانُسبت لأفضم الأباء نًعظى انصفاث انًحصٕنيت

 ٔصٌ انهٕصةياعذا صفت  انًذسٔست انًحصٕنيت انصفاث مكنانخآنف لذسة عايت عهي  )كسلانت( 27جيضة  أظٓشا انصُف ،

، نًعظى صفاث جٕدة انخيهت انًذسٔستانخآنف أفضم لذسة عايت عهي )كسلالاث(  25جيضة ٔ 24جيضة  اٌانصُف اأظٓشبيًُا 

أيضا لذسة عايت عهي انخآنف نًعظى انصفاث انًحصٕنيت انًذسٔست،  35عهي انجاَب الاخش أظٓش انصُف اسخشاني 

نبعض انصفاث انخآنف أعهي لذسة خاصت عهي  TNB1 × 27، جيضة  35سخشاني إ × 24انٓجٍ جيضة أظٓشث 

 انًحصٕنيت.

 انكشاف ٔانكشافاث  × تأظٓش حمذيش َسبت انًساًْت اني أٌ يساًْت انسلالاث أعهي يٍ يساًْت كم يٍ حفاعم انسلان

 نًعظى انصفاث انًذسٔست.

  الإضافى نغانبيت انصفاث انًذسٔست كاٌ أعهي يٍ انخبايٍ  نهسيادةحذل عهي أٌ انخبايٍ انشاجع كاَج ليى انًكَٕاث انٕساريت

 . /انُباثيحصٕل انضْش ٔانشعش فيًا عذا صفخى

  ( بيًُا كاَج ألم ليًت 83.89) يحصٕل انمطٍ انشعش/َباثنصفت  انضيككاَج أعهي ليًت نذسجت انخٕسيذ بانًعُي%

ٔ  يعايم الإَخظاو%( نصفت 82.07حخشأح بيٍ ) انٕاسعَج دسجت انخٕسيذ بانًعُي %(. كا9.57) يعذل انحهيجنصفت 

 .لشاءة انًيكشَٔيش% نصفت  23.47

 ةالخلاص

بيًُا يًكٍ  ، نخحسيٍ ٔصيادة انمذسة الإَخاجيت في بشايج انخشبيت 35اسخشاني ٔ  27باسخخذاو انصُفاٌ جيضة يٕصى 

 في بشايج انخشبيت نخحسيٍ صفاث انجٕدة. تخفٕلي اءكؤب 25جيضة ٔ 24اٌ جيضة إسخخذاو انصُف


