
 

 

 

 

 

Egypt. J. Plant Breed. 23(8):1669– 1681(2019) 

GENETIC ANALYSIS OF SOME QUANTITATIVE 

CHARACTERS IN TWO COTTON CROSSES  

(Gossypium barbadense L.) 
T.A. Goher2, I.I.S. EL-Shawaf 1, G.A. Sary1, M.M. Bekhit1  

and H.H. EL-Adly2  

1. Dept. of Genetic Fac. Agric. Moshotor- Benha Univ. 

2. Cotton Research Institute, Agriculture Research Center 

ABSTRACT 
The present investigation was carried out to evaluate the six generations of the 

two crosses of G. barbadense L. (CB 58 × G80) and (CB 58 × G90) to estimate the type of 

gene action, heterosis, inbreeding depression, heritability estimates and genetic advance 

under selection. Scaling test indicated that the additive – dominant gene effects were not 

adequate in controlling these characters. Therefore, the interaction of genes must be 

taken into account. The additive gene effects (a) were significant for all of the studied 

traits in both crosses, except NB/P and L% in cross I, and L%, SI and FL in cross II. 

Moreover, dominance gene effects (h) were significant for all traits in cross I (CB 58 × 

G80), except for Mic and PL. Meanwhile the traits L% and Fiber properties were 

significant in cross II (CB 58 × G90). The interaction of additive × Additive (i) type of 

epistasis was significant for all studied traits, except for L%, Mic and FL in cross I and 

BW, SI, LI and PI in cross II. The interaction additive × dominance (j) gene effects were 

highly significant for BW, SCY/P, LY/P, Mic, PI, FL and UR in cross I. While in crosses 

II, the traits BW, PI, FL and UR recorded highly significant additive × dominance 

epistatic gene effects (j). Dominance × dominance (l) types of epistasis gene effects were 

highly significant for all traits except for L% only in crosses I. The traits NB/P, SCY/P, 

LY/P, Mic, PI and UR recorded significant or highly significant epistasis gene effects (j) 

in cross II. Heterosis relative to better parent was highly significant and positive for PI, 

FL and UR in both crosses, while Mic value recorded positive and negative significant 

effects in cross I and cross II, respectively. On the other hand heterosis relative to mid-

parent was highly significant for PI, FL and UR in both crosses, while SCY/P and LY/P 

recorded highly significant and significant heterotypic effects relative to mid-parent in 

cross I and cross II, respectively. Inbreeding depression for both crosses was 

insignificant for all traits. High values of broad-sense heritability (over 50%) were 

detected for BW, L%, PI, FL and UR in cross I and BW, LI, Mic and PI in cross II. 

Moderate broad-sense heritability estimates were found for LI and Mic in cross I and SI 

and UR in cross II. Low broad sense heritability values (˂ 30%) were obtained for NB/P, 

SCY/P, LY and SI, and NB/P, SCY/P, LY, L% and FL in cross I and cross II, 

respectively. High narrow-sense heritability estimates (˃ 50%) were obtained only for UR 

in cross I and Mic and UR in cross II. Moderate heritability estimates were observed for 

BW, L%, LI, PI and FL in cross I. Low heritability in narrow sense values were obtained 

for NB/P, SCY/P, LY, SI and Mic in cross I and all traits under study except Mic and UR 

in cross II. The expected genetic advance values from selecting the desired 5% of  F2 

population indicated that the improvement by selection could be effective for SCY/P and 

L% in cross I and BW,  PL,  FL and UR in cross II.  

Key words: Cotton (Gossypium barbadense L.), Additive, Dominance, Heritability.  

INTRODUCTION 

Improvement of yield and fiber quality of Egyptian cotton varieties 

is the main goal in cotton breeding program. Therefore, knowledge of type 

and magnitude of genetic variance affecting important economical traits in 
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cultivated plants is essential for the development of efficient selection and 

breeding procedures. 

The progress of any breeding program depends on the available 

genetic information. Among the basic information required by the cotton 

breeders is the estimation and partitioning of genetic variance, for yield and 

its components. 

The main objectives of this investigation were to study type of gene 

action, heterosis, inbreeding depression, heritability estimates and genetic 

parameters in two cotton crosses of Gossypium barbadense. 

Several works studied genetic effects in cotton, (Hassan 2018) 

showed significant additive and dominance gene effect for (SCY/P), (L %) 

and (UR). (Amer 2017) reported that additive gene effects were significant 

for (BW), (SCY/P), (LC/P) and (L %), while dominance gene effects were 

presence for all traits and (Yehia 2015), noticed that the epistatic gene 

effects additive × additive and dominance × dominance were highly 

significant in most studied traits. Also, the inheritance of all studied traits 

was controlled by additive and non-additive genetic effects  

MATERIALS AND METHODS 

The procedure used in the study started by a cross between the 

commercial varieties Giza 80, Giza 90, and C.B 58 all are belonging to G. 

barbadense L. in 2014 season at Sids Experiment Station to obtain F1 

generation of the crosses Giza 80 × C.B 58 and Giza 90 × C.B 58. 

In 2015 season, F1 hybrid was crossed to both parents to produce 

backcrosses, in addition to selfing the F1 hybrid pants to produce F2 seeds. 

In 2016 season, the six populations P1, P2, F1, F2, BC1 and BC2 of the 

two crosses were grown in a randomized complete block design with three 

replications. Plots were single rows of 6 m length and 0.6 m apart, at Sids 

Experiment Station of Agricultural Research Center. 

Data were taken on plants of the six populations in each cross. The 

following characters were recorded as follows 

1 - Yield components  

1.1. Number of bolls per plant (NB/P). 

1.2. Boll weight in grams (B.W). 

1.3. Seed cotton yield per plant in grams (S.C.Y). 

1.4. Lint cotton yield/plant (L.C.Y.). 

1.5. Lint percentage (L %) 
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1.6. Seed index in grams (S.I).  

1.7. Lint index (L.I.). 

2 - Fiber quality properties 

2.1. Micronaire reading (Mic.), this trait was expressed as fiber fineness.  
2.2. Fiber strength (F.S.) (P.I.), this trait was expressed as pressley index 

values. 

2.3. Fiber length (F.L.) (mm), this trait was expressed as upper half mean 

length (U.H.M.) in (mm). 

2.4. Uniformity ratio % (U.R. %); this trait was determined by the 

following formula: 

U.R.% = [(50% span length/2.5% span length) × 100)] 

Fiber properties were measured in the laboratory of Cotton 

Technology Research Division, Cotton Research Institute, ARC, Egypt. 

Statistical and Genetic Analyses  

The statistic method used was generations mean analysis. A, B and 

C scaling test of Mather and Jinks (1971) was used to test the adequacy of 

additive, dominance model. Percentage heterosis, inbreeding depression, 

degree of dominance, heritability in narrow and broad sense and genetic 

advance under selection were determined according to Allard (1960) and 

Miller et al (1964). The formulas used were as follows; 

1. Heritability in broad sense (Hbs)   

                ½ D + ¼ H                  VF2 - VE 

h2b = ــــــــــــــــــــــــــــــــــــــــ x 100   = ـــــــــــــــــــــــ x 100 

            ½ D + ¼ H + E                     VF2 
 

2. Heritability in narrow sense (Hns)  
 

                   ½ D                              2VF2 – (VBC1 + VBC2) 

h2n = ــــــــــــــــــــــــــــــــــــــــ x 100 = ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ x 100 

           ½ D + ¼ H + E                             VF2 
 

3. Estimation of genetic advance from selection (ΔG) 

a) ΔG = 1.76 x H2n x (VF2) 1/2                       

                        ΔG 

    b) ΔG% =           x 100 

                        F2    
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RESULTS AND DISCUSSION 

The mean performance and scaling test of six generations of the two 

crosses (CB 58 × G80) and (CB 58 × G90) for different traits are presented 

in Table (1). In cross I (CB 58 × G80), the variety G80 (P2) showed higher 

mean performance than the variety CB 58 (P1) for BW, SCY/P, LY/P, L%, 

Mic, FL and UR. 

Table 1. Mean performance and scaling test ± standard error of six 

population for yield components and fiber properties of the 

two intraspecific crosses. 

Cross 1 

CB58 × G 80 

Characters 

NB/P Bw SCY/P LY/P L% 

P1 61.09 ± 1.88 2.99 ± 0.05 180.20 ± 4.56 72.32 ± 2.10 40.03 ± 0.30 

P2 56.70 ± 3.36 3.35 ± 0.06 187.88 ± 10.4 76.39 ± 4.09 40.74 ± 0.20 

F1 75.27 ± 4.74 3.36 ± 0.06 251.1 ± 14.64 101.4 ± 6.32 40.23 ± 0.21 

F2 55.69 ± 1.26 3.27 ± 0.04 180.44 ± 3.53 71.48 ± 1.41 39.62 ± 0.16 

BC1 48.85 ± 1.48 3.51 ± 0.04 170.23 ± 4.47 68.53 ± 1.90 40.21 ± 0.16 

BC2 45.99 ± 1.46 3.32 ± 0.04 151.59 ± 4.48 60.40 ± 2.01 39.78 ± 0.44 

A -38.65 ± 5.89 0.67 ± 0.11 -90.9 ± 17.75 -36.66 ± 7.67 0.15 ± 0.49 

B -39.97 ± 6.50 -0.08 ± 0.12 -135.8 ± 20.1 -56.98 ± 8.54 -1.40 ± 0.93 

C -45.55 ± 11.4 -0.001 ± 0.2 -148.6 ± 34.4 -65.6 ± 14.59 -2.76 ± 0.85 

Cross 2 CB58 × G 90 

P1 61.09 ± 1.88 2.99 ± 0.050 180.20 ± 4.56 72.32 ± 2.10 40.03 ± 0.30 

P2 48.56 ± 1.78 3.21 ± 0.045 154.18 ± 5.38 63.15 ± 2.30 40.90 ± 0.19 

F1 66.50 ± 1.98 3.37 ±0.061 222.18 ± 3.85 86.58 ± 1.72 38.94 ± 0.23 

F2 58.43 ± 1.88 3.27 ± 0.046 188.15 ± 5.11 76.78 ± 2.23 40.71 ± 0.17 

BC1 56.04 ± 1.87 3.30 ± 0.048 183.14 ± 5.52 72.86 ± 2.25 39.75 ± 0.14 

BC2 50.17 ± 1.36 3.15 ± 0.043 156.94 ± 4.03 63.02 ± 1.63 40.17 ± 0.22 

A -15.52 ± 4.63 0.24 ± 0.125 -36.15 ± 12.6 -13.19 ± 5.26 0.52 ± 0.472 

B -14.72 ± 3.8 -0.27 ± 0.114 -62.47 ± 10.4 -23.69 ± 4.35 0.51 ± 0.531 

C -8.92 ± 8.87 0.14 ± 0.230 -26.18 ± 22.9 -1.51 ± 10.04 4.02 ± 0.881 
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Table 1. Cont. 

Cross 1 

CB58 × G 80 

Characters 

SI LI Mic PI F L UR 

P1 9.90 ± 0.27 6.62 ± 0.19 4.03 ± 0.03 9 ± 0.06 30.7 ± 0.11 83.52 ± 0.1 

P2 9.45 ± 0.23 6.49 ± 0.16 4.22 ± 0.03 8.88 ± 0.05 30.9 ± 0.05 83.57 ± 0.1 

F1 10.20 ± 0.22 6.86 ± 0.13 4.17 ± 0.03 9.35 ± 0.07 31.8 ± 0.08 84.22 ± 0.2 

F2 9.42 ± 0.14 6.19 ± 0.11 3.89 ± 0.05 9.06 ± 0.06 31.1 ± 0.12 83.79 ± 0.1 

BC1 10.74 ± 0.18 7.22 ± 0.12 4.15 ± 0.03 8.76 ± 0.04 30.2 ± 0.07 83.9 ± 0.04 

BC2 10.18 ± 0.18 6.76 ± 0.18 3.69 ± 0.03 8.9 ± 0.05 31.5 ± 0.15 84.6 ± 0.08 

A 1.37 ± 0.49 0.97 ± 0.33 0.09 ± 0.07 -0.84 ± 0.12 -2.1 ± 0.19 0.12 ± 0.21 

B 0.71 ± 0.48 0.16 ± 0.42 -0.98 ± 0.07 -0.43 ± 0.14 0.37 ± 0.31 1.49 ± 0.25 

C -2.07 ± 0.80 -2.07 ± 0.57 -0.99 ± 0.20 -0.36 ± 0.28 -0.84 ± 0.54 -0.34 ± 0.5 

Cross 2 CB58 × G 90 

P1 9.90 ± 0.271 6.62 ± 0.189 4.03 ± 0.03 9 ± 0.064 30.7± 0.11 83.52 ± 0.1 

P2 10.40 ± 0.31 7.20 ± 0.205 4.18 ± 0.06 8.65 ± 0.02 30.2 ± 0.07 82.9 ± 0.03 

F1 10.81 ± 0.27 6.89 ± 0.181 3.93 ± 0.04 9.15 ± 0.04 31.3 ± 0.10 84.1 ± 0.13 

F2 9.57 ± 0.185 6.58 ± 0.140 4.18 ± 0.03 8.98 ± 0.04 30.3 ± 0.13 83.55 ± 0.1 

BC1 9.55 ± 0.262 6.29 ± 0.168 3.87 ± 0.02 9 ± 0.027 30.2 ± 0.05 83.75 ± 0.1 

BC2 10.08 ± 0.20 6.77 ± 0.138 4.09 ± 0.1 9.13 ± 0.03 30.9 ± 0.08 84.8 ± 0.06 

A -1.62 ± 0.65 -0.93 ± 0.43 -0.23 ± 0.07 -0.15 ± 0.1 -1.2 ± 0.18 -0.13 ± 0.3 

B -1.04 ± 0.57 -0.55 ± 0.39 0.06 ± 0.21 0.47 ± 0.08 0.3 ± 0.197 2.48 ± 0.2 

C -3.66 ± 1.01 -1.27 ± 0.72 0.62 ± 0.17 -0.043 ± 0.2 -2.3 ± 0.58 -0.49 ± 0.5 

A = additive, B = dominance and C = non-allic interaction. 

Moreover, the variety CB 58 (P1) revealed higher mean performance 

than G80 (P2) for NB/P, SI, LI and PI. Moreover the F1 generation showed 

higher mean performance value than other generation for NB/P, BW, 

SCY/P, LY/P, SI, PI and FL, (Table 1). Backcross 1 (BC1) showed higher 

mean performance than (BC2) for all studied traits, except for PI, FI and 

UR. 

In cross II (CB 58 × G90), data on the mean performance for most of 

the studied traits showed that the variety CB 58 (P1) recorded higher values 

than G90 (P2) for NB/P, SCY/P, LY/P, PI and FL compared with the variety 

G90 (P2). On the other hand, G90 (P2) revealed higher mean performance 

than CB 58 (P1) for BW, L% and Mic. F1 generation showed higher mean 

performance than other generations for NB/P, BW, SCY/P, LY, SI, PI and 
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FL. Backcross (BC1) has higher values than (BC2) for BW, SCY/P and 

LY/P. While, (BC2) gave higher values for the other traits, (Table 1). 

Mather’s scaling test A, B and C of the two crosses is given in 

(Table 1). It is worthy to mention that A, B and C values were deviated from 

Zero and were significant for all studied traits, except for L%, Mic and UR 

which were insignificant for A value, BW, L%, SI, LI and FL which were 

insignificant for B value and BW, PI and UR which were insignificant for C 

value, respectively in cross I. Scaling test results of the cross II, showed that 

A, B and C showed different values for all studied traits and deviated from 

Zero. A values were significant for all traits, except for BW, L%, PI and 

UR. Whereas, B values were significant for NB/P, BW, SCY/P, LY, PI and 

UR. While C values were significant for L%, SI, LI and FL. 

Significant of any one of the scaling tests suggested the presence of 

non-allelic interaction. Meanwhile, insignificant scaling test suggested that 

the additive and dominance effects are adequate and important for these 

traits. These results are in agreement with those reported by El-Adly (2004), 

Esmail (2007), Haleem et al (2010), Nassar (2013) and Srinivas and Bhadru 

(2015). 

The gene effects using generations’ means are presented in (Table 

2). It could be clearly observed from that the constant mean values (m) were 

highly significant for all studied traits in both crosses. Additive gene action 

(d) was significant for all studied traits in both crosses except NB/P and L% 

in cross I and L%, and SI in cross II. Meanwhile, the dominance gene 

effects (h) were significant or highly significant for NB/P, BW,SCY/P, SI, 

LI and UR in cross I, whereas, L% character and fiber properties were only 

highly significant in cross II. 

The Additive × Additive (i) type of epistasis gene effects was 

significant for all studied traits, except for L%, Mic and FL in cross I and 

BW, SI, LI and PI in cross II. The additive × dominance (j) gene effects 

were highly significant for BW, SCY/P, LY/P, Mic, PI, FL and UR in cross 

I. While in cross II, the traits BW, PI, FL and UR recorded highly 

significant additive × dominance epistatic gene effects (j). Dominance × 

dominance (l) type of epistasis gene effects were highly significant for all 

traits, except for L% only in crosses I. The traits NB/P, SCY/P, LY/P, Mic, 

PI and UR recorded significant or highly significant epistasis gene effects (j) 

in crosses II. 
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Table 2. Type of gene action ± standard error for studied traits of the 

two intraspecific crosses (CB58 × G 80) and (CB58 × G 90. 

Cross 1 

CB58 × G 80 

Characters 

NB/P Bw SCY/P LY/P L% SI 

m 55.69 ± 1.26 3.27 ± 0.038 180.44 ± 3.530 71.48 ± 1.412 39.62 ± 0.16 9.42 ± 0.143 

d 2.86 ± 2.08 0.19 ± 0.059 18.64 ± 6.332 8.13 ± 2.768 0.42 ± 0.472 0.56 ± 0.252 

h -16.71 ± 8.29 0.78 ± 0.202 -11.04 ± 24.624 -1.01 ± 10.381 1.35 ± 1.175 4.68 ± 0.812 

i -33.08 ± 6.52 0.59 ± 0.191 -78.10 ± 18.967 -28.06 ± 7.908 1.51 ± 1.14 4.15 ± 0.763 

j 0.66 ± 2.83 0.37 ± 0.070 22.46 ± 8.503 10.16 ± 3.601 0.77 ± 0.506 0.33 ± 0.309 

l 111.7 ± 14.10 -1.18 ± 0.309 304.83 ± 42.75 121.70 ± 18.31 -0.26 ± 2.06 -6.23 ± 1.29 

Cross 2 CB58 × G 90  

m 58.43 ± 1.88 3.27 ± 0.046 188.15 ± 5.105 76.78 ± 2.226 40.71 ± 0.17 9.57 ± 0.185 

d 5.87 ± 2.309 0.15 ± 0.064 26.19 ± 6.832 9.84 ± 2.783 -0.43 ± 0.26 -0.54 ± 0.33 

h -9.65 ± 9.13 0.085 ± 0.234 -17.48 ± 25.118 -16.53 ± 10.75 -4.52 ± 0.89 1.66 ± 1.046 

i -21.31 ± 8.82 -0.18 ± 0.224 -72.45 ± 24.570 -35.38 ± 10.5 -2.10 ± 0.84 1.002 ± 0.99 

j -0.39 ± 2.65 0.26 ± 0.073 13.16 ± 7.689 5.25 ± 3.191 0.0064 ± 0.32 -0.29 ± 0.39 

l 51.55 ± 12.81 0.23 ± 0.345 171.07 ± 35.67 72.26 ± 14.99 1.98 ± 1.365 1.66 ± 1.652 

Cross 1 

CB58 × G 80 

Characters 

LI Mic PI F L UR 

m 6.19 ± 0.108 3.89 ± 0.05 9.06 ± 0.06 31.07 ± 0.12 83.79 ± 0.1 

d 0.47 ± 0.216 0.49 ± 0.04 -0.14 ± 0.07 -1.24 ± 0.16 -0.71 ± 0.09 

h 3.51 ± 0.639 0.14 ± 0.20 -0.51 ± 0.27 0.21 ± 0.60 2.64 ± 0.43 

i 3.19 ± 0.612 0.10 ± 0.20 -0.92 ± 0.26 -0.84 ± 0.59 1.96 ± 0.39 

j 0.40 ± 0.249 0.54 ± 0.04 -0.20 ± 0.08 -1.21 ± 0.17 -0.69 ± 0.11 

l -4.33 ± 1.03 0.79 ± 0.25 2.19 ± 0.38 2.52 ± 0.84 -3.59 ± 0.61 

Cross 2 CB58 × G 90 

m 6.58 ± 0.140 4.18 ± 0.03 8.98 ± 0.04 30.29 ± 0.13 83.55 ± 0.1 

d -0.48 ± 0.22 -0.22 ± 0.1 -0.13 ± 0.04 -0.47 ± 0.09 -1.017 ± 0.1 

h -0.22 ± 0.75 -0.97 ± 0.3 0.69 ± 0.19 2.32 ± 0.57 3.74 ± 0.49 

i -0.21 ± 0.71 -0.79 ± 0.2 0.36 ± 0.19 1.45 ± 0.56 2.85 ± 0.47 

j -0.19 ± 0.26 -0.15 ± 0.1 -0.31 ± 0.05 -0.75 ± 0.11 -1.31 ± 0.13 

l 1.69 ± 1.133 0.97 ± 0.44 -0.68 ± 0.26 -0.59 ± 0.69 -5.19 ± 0.68 

m = mean, d = additive, h = dominance, i = additive × additive, j = additive x 

dominance and l = dominance x dominance 

From the above results, it could be concluded that the additive and 

dominance gene effects as well as some epistasis gene effects could be 

contributed in the inheritance of the studied characters. In this respect, many 

authors reported similar results, such as Ali et al (2007), Iqbal et al (2013), 

Mohsen and Amein (2016) and Baloch et al (2016). 
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Heterosis, inbreeding depression and average degree of dominance 

are presented in (Table 3). Highly significant and positive heterotic effects 

relative to better parent (H.BP) that are useful for the cotton breeder, were 

detected for PI, FL and UR in both crosses, while the Mic value showed 

highly significant,  positive and negative effects in cross I and cross II, 

respectively. 

Table 3. Heterosis, inbreeding depression (ID) and average degree of 

dominance (  ) for yield components and fiber properties of 

the two intraspecific crosses. 
Parameters NB/P Bw SCY/P LY/P L% 

Cross1 CB58 × G 80 

Heterosis 
BP % 61.09 3.35 187.88 76.39 40.74 

MP % 58.90 3.12 184.04** 71.71** 38.97 

ID % 26.00 2.87 28.15 29.50 1.52 

  =  2.42 2.42 0.77 0.35 1.79 

Cross2 CB58 × G 90 

Heterosis 
BP % 8.85 -0.88 23.30 32.58 0.25 

MP % 21.28 6.98 32.89* 36.53* 3.76 

ID % 12.13 2.97 15.32 11.32 -4.55 

  =  1.28 0.75 0.82 1.30 3.26 

Parameters SI LI Mic PI F L UR 

Cross1 CB58 × G 80 

Heterosis 
BP % 9.45 6.62 3.90** 9.00** 30.78** 83.57** 

MP % 9.67 6.55 4.06 8.90** 30.75** 83.55** 

ID % 7.65 9.78 6.71 3.10 2.31 0.51 

  =  2.89 2.74 0.57 1.88 0.41 1.93 

Cross2 CB58 × G 90 

Heterosis 
BP % 9.19 -4.31 -5.13** 8.89** 5.83** 4.53** 

MP % 6.50 -0.29 -8.42 11.05** 6.80** 4.90** 

ID % 11.47 4.46 -6.36 1.86 3.23 0.68 

  =  1.76 0.68 2.09 2.27 2.23 1.92 

BP = better parent      MP = parent mid-parent  

*, ** significant at the 0.05 and 0.01 probability levels, respectively. 
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Highly significant heterosis relative to mid parents (H.MP) were 

obtained for PI, FL and UR in both crosses. Moreover SCY / P and LY/P 

recorded highly significant and significant heterotic effects relative to mid-

parent in cross I and cross II, respectively. 

Inbreeding depression values (ID%) in (Table 3), were insignificant 

for all traits in both crosses. Insignificant ID % may be due to the presence 

of linkage between genes controlling these characters in these materials. In 

general, the present investigation revealed that not only additive but also 

non-additive genetic variance components were important in the inheritance 

of these characters of cotton material used in this study. 

Average degree of dominance   =  (Table 3), revealed an 

over dominance effects for NB/P, BW, L%, SI, LI, PI and UR traits in cross 

I and for NB/P, L%, SI, LI, PI and UR traits in cross II. While, partial 

dominance controlled SCY/P, LY/P, Mic and FL traits in cross I and BW, 

SCY/P and LI traits in cross II. The above results indicated that the main 

cause of heterotic effects was due to both over dominance and epstatic gene 

effects for PI and UR and all fiber traits in cross I and cross II respectively, 

toward the better parent. Also partial dominance effects were detected for 

SCY/P, LY/P and FL in cross I, towards the lower parent. 

Heritability estimates in broad and narrow senses (Hb.s and Hn.s) and 

genetic advance as percentage as the mean upon selecting the highest 50% 

for studied traits are presented in Table (4). The values of heritability in 

broad sense (˃ 50%) were detected for BW, L%, PI, FL and UR in cross I 

and BW, LI, Mic and PI in cross II. Moderate broad sense heritability 

estimates (from 30% to 50%) were found for LI and Mic in cross I and SI 

and UR in cross II. However, low broad sense heritability values (˂ 30%) 

were obtained for (NB/P, SCY/P, LY/P and SI) and (NB/P, SCY/P, LY/P, 

L% and FL) in cross I and cross II, respectively, (Table 4). 

High narrow sense heritability estimates were obtained only for UR 

in cross I and Mic and UR which exceeded 50% values. Moderate 

heritability estimates were observed for BW, L%, LI, PI and FL in cross I. 

On the contrary, low heritability in narrow sense values were obtained for 

NB/P, SCY/P, LY/P, SI and Mic in cross I and all traits in cross II except 

Mic and UR. 
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Table 4. Heritability precentages, genetic advance (ΔG) expressed as 

percentage of mean for yield components and fiber properties 

of the two intraspecific crosses. 

Parameters NB/P Bw SCY/P LY/P L% 

Cross1 CB58 × G 80 

Heritability 
Hbs 3.09 57.42 2.15 4.14 72.14 

Hns 0.60 44.81 1.22 1.60 35.62 

ΔG 11.7 17.3 51.8 9.1 95.5 

Cross2 CB58 × G 90 

Heritability 
Hbs 0.91 79.18 0.23 0.77 25.17 

Hns 0.47 26.35 0.33 0.82 9.67 

ΔG 7.18 67.39 8.35 4.42 19.72 

Parameters SI LI Mic PI F L UR 

Cross1 CB58 × G 80 

Heritability 
Hbs 6.32 41.20 37.87 64.78 59.85 65.11 

Hns 4.43 38.64 12.07 42.12 45.01 62.22 

ΔG 13.6 17.8 14.5 27.1 26.0 11.2 

Cross2 CB58 × G 90 

Heritability 
Hbs 47.67 60.03 91.46 77.44 16.14 45.63 

Hns 9.21 12.60 78.82 21.37 14.76 41.56 

ΔG 20.75 36.96 11.96 64.39 90.46 74.50 

Hbs  =  heritability in broad  sense ,  Hns =  heritability in  narrow sense 

The expected genetic advance values from selecting the desired 5% 

of population in F2 plants (Table 4) ranged from 9.1% for LCY/P to 95.5% 

for L% in cross I and ranged from 4.42 % for LY to 90.46% for FL in cross 

II. The results of expected genetic advance for SCY/P and L% in cross I and 

BW,  PL,  FL and UR in cross II were high, indicating that the improvement 

of these characters is highly effective through selection, while selection for 

the other characters would be less effective. It could be concluded from the 

previous results that selection in the F2’s of these hybrids will improve the 

characters which showed high genetic advance values and selected genetics 

should be evaluated in several environments through the cotton breeding 

program.  
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Breeding implication  
The results suggested that these characters (SCY/P) and (L %) and 

(BW), (PI), (FL) and (UR) in cross (CB58 × G 80) and cross (CB58 × G 90) 

respectively, it could be improved through appropriate selection method or 

by hybrid development in cotton breeding program. 
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