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ABSTRACT 
 This investigation was carried out during the three growing seasons of 2004, 
2005 and 2006 at Sids Agricultural Experiment Station (Beni-Swief), the two inter-
varietal crosses [Dandara x {Giza 83 x (Giza 75 x 5844}] and [Giza 90 x {Giza 83 x 
(Giza 75 x 5844)}] with its six populations P1, P2, F1, F2, BC1 and BC2 were grown in a 
randomized complete block design with four replications. The obtained results showed 
significant positive heterosis relative to mid-parents, in both the two crosses for all 
studied characters except PI in cross I and L % and 2.5% SL in cross II. Positive 
significant better parent heterosis were found for PFN, BW, SCY/P, LY/P, LI, Mic and 
2.5% SL while showed negative significant PI in cross I. In cross II, the values of 
better parent heterosis were positive and significant for BW (g) and PI and negative 
for L%. The inbreeding depression values were significant and positive for BW, SCY/P 
and LI in both crosses and PFN and 2.5% SL in cross I as well as LY/P, Mic and PI in 
cross II, while negative value was recorded for PI in cross I. Potence ratio values 
showed partial-dominance or over-dominance for all studied characters in both 
crosses. Significant additive gene effects were found for PFN, L %, St, LI and PI in 
both crosses, also 2.5% SL in cross I and B/P, SCY/P and LY/P in cross II. Significant 
dominance gene effects were detected for B/P, SCY/P, LY/P, SI and Mic in both 
crosses, as well as PFN and LI in the first cross, BW (g) and PI in the second cross. 
 The values of epistatic gene effect additive x additive (i), were significant for B/P, 
SCY/P, LY/P, L% and PI in both crosses. Significant additive x dominance (j) values 
of epistasis were observed for most studied characters in the two crosses. 
 Relative high values of heritability in broad sense (over 50%) were noticed for all 
studied characters in both crosses except for B/P, SCY/P, LY/P, and L%, in cross I 
and for B/P, BW and LUR %, in cross II. High heritability values in narrow sense (over 
50%) were recorded for PI in cross II, while moderate hertability values (ranged from 
30 to 50%), in narrow sense, were recorded for PFN, BW, 2.5% SL and LUR % in the 
first cross and for PFN, L %, SI, Mic, PI and 2.5% SL, in the second cross. The other 
character showed low heritability values in narrow sense. Maximum predicted genetic 
character showed low heritability values in narrow sense. Maximum predicted genetic 
advance from selecting the desired 5% of F2 population were achieved for PFN and 
BW in cross I and for PFN and SCY/P in cross II. 
 The exerted values of genotypic coefficients between most characters were 
higher than the corresponding values of phenotypic correlation coefficients in both 
crosses. 
 Both phenotypic and genotypic correlations were highly significant between (B/P 
and each of BW, SCY/P, LY/P), (SCY/P and LY/P) and between (SI and LI) in both 
crosses. The coefficients of genotypic correlation were significant between (BW and 
each of SCY/P, LY/P, L%, SI and 2.5% SL), as well as between (SCY/P and each of L 
%, SI, LI and LUR) in the first cross. While, in the second cross, highly significant 
positive genotypic correlations were detected between (BW and each of L%, SI, LI 
and LUR), (SCY/P and each of SI, LI and Mic). 



INTRODUCTION  
 Egyptian cotton has international reputation because of the 
extraordinary characteristics of its fiber qualities. It played an important role in 
the national income of Egypt. Improvement of yield and fiber quality of cotton 
varieties is the main target in any cotton breeding program. The progress of 
any breeding program depends on the magnitude of genetic variability 
present in the genetic materials and the extent of heritability of desirable 
characters. A basic understanding of nature of the action and interaction of 
gene involved in the inheritance of quantitative characters is very essential for 
cotton breeders. Therefore, partitioning of variance, into additive, dominance 
and epistatic effects, as well as heritability estimates in both broad and 
narrow sense and also expected genetic advance upon selection are genetic 
parameters, which enable the breeder to foresee the reliability of selection for 
yield components and fiber properties. Gene action and epistatic effects in 
cotton were studied in intra-specific crosses among Egyptian varieties by El-
Disouki and Ziena (2001), Hemida et al. (2001), Abd El-Zaher et al. (2003) 
and Eissa (2004a). 
 Most published studied on correlation in cotton have not yielded 
information on the genetic correlation between yield and its components. 
Most reported studies have dealt with correlation determined in established 
varieties. This type of association is of a little value to the breeder dealing 
with a segregating population. Performance of phenotypic and genotypic 
correlations were studied by several investigators i.e., El-Adly (1996) and El-
Ameen et al. (2004) and Eissa (2004b). 
 Therefore, the present investigation was conducted to estimate the 
heterosis, inbreeding depression, partitioning of variance, heritability 
estimates and expected genetic advance upon selection for yield components 
and fiber properties. Moreover, the calculation of the phenotypic and 
genotypic correlations between characters in the two intra-specific crosses of 
cotton. [Dandara x {Giza 83 x (Giza 75 x 5844)}] and [Giza 90 x {Giza 83 x 
(Giza 75 x 5844)}]. 

MATERIALS AND METHODS 
 This investigation was carried out at Sids Agricultural Experiment 
Station, Agricultural Research Centre, during the seasons 2004, 2005 and 
2006. 
 In 2004 season, the parental genotypes were crossed as follows: 
cross I: [Dandara x {Giza 83 x (Giza 75 x 5844)}] and cross II [Giza 90 x 
{Giza 83 x (Giza 75 x 5844)}] to produce F1 hybrid seeds. 
 In 2005 season, the parents were again crossed to obtain more F1's 
hybrid seeds. Moreover, the F1 plants were backcrossed for both parents to 
obtain BC1 and BC2 and the F1 plants were self-pollinated to produce F2 
generation seeds. 
 In 2006 season, the six populations i.e., (P1, P2, F1, F2, BC1 and BC2) 
of the two crosses were widely spaced sowing as individual plants in a 
complete randomized block design with four replicates. Each replicate 
included two rows for each parent, four rows for F1 population and six rows 
for each of BC1 and BC2, in addition to sixteen rows for F2 population. Rows 
were 7.0 m long and 60 cm apart, hills per row were spaced 70 cm. One row 



was left between every two planted rows. After word, about 5 weeks from 
sowing date, the hills were thinned to single healthy plant per hill. Cultural 
practices for growing cotton as well as the pest control were applied among 
the three seasons. 
 The following measurements were taken on the individual plants of 
the six populations: position of the first node (PFN), number of harvested 
bolls per plant (B/P), boll weight in grams (BW), seed cotton yield per plant 
(SCY/P), lint yield per plant (LY/P), lint percentage (L %), seed index in 
grams (SI), lint index in grams (LI), fiber fineness as micronaire reading (Mic), 
fiber strength as Pressley index (PI), fiber length at 2.5% span length (2.5% 
SL) and length uniformity ratio (LUR). 
 Type of gene effects was estimated by using the relation between 
generations mean as outlined by Mather and Jinks (1971). The significance 
of the above estimates were tested by the "t". 
 Heritability values in broad and narrow senses and expected genetic 
advance under selection were determined according to Warner (1952) and 
Allard (1960), respectively. A, B and C scaling tests of Mather and Jinks 
(1971) were used to test the adequacy of additive dominance model. 
Estimation of genetic variance and its components were calculated using 
Mather (1949) procedures. 
 Both phenotypic and genotypic correlations among traits were 
estimated concerning the simple phenotypic correlation in F1 and F2. The 
following formula was used to estimate simple phenotypic correlation r(Ph): 

r(Ph) = 
VX.VY

XY  Cov.
 

Where: 
r(Ph) = simple phenotypic correlation 
Cov.XY = phenotypic covariance between character x and 

character Y. 
VX and VY = variance of character x and Y, respectively. 

 Concerning the genotypic correlation in F2 generations, Burton 
(1951) used a formula in which some of the non-heritable effects might be 
eliminated by calculating the genetic correlation as follows: 

Genotypic correlation = 
)F VY F (VY )F VX - F (VX

F XY Cov.-F XY Cov.
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Where: 
Cov. and V = covariance and variance. 
X = measurement of one character. 
Y = measurement of the other character. 
F1 and F2 = first and second generation, respectively. 

RESULTS AND DISCUSSION  
 The means of the six populations and their standard error for the 
studied characters are shown in Table 1. The results indicated that the 
parental genotypes revealed significant differences for PFN, L%, SI, LI, in the 
two crosses and 2.56% SL, LUR % in cross I, B/P, SCY/P, LY/P, SI and LI in 
cross I. Meanwhile, F1 population means was higher than F2 generations for 



most studied characters in both crosses except PI in cross I, PFN, B/P, SI 
and 2.5% SL in cross II. On the other hand, BC2 population means surpassed 
BC1 for all characters studied except PFN, BW, L% and PI in cross I, while 
BC1 population means exceeded BC2 population means for all characters 
studied except SI in cross II. 
 Heterosis, inbreeding depression and potence ratio are presented in 
Table 2. Highly significant or significant positive heterotic values relative to 
better parent were found for PFN, BW, SCY/P, LY/P, LI, Mic and 2.5% SL 
and highly significant negative value for PI in the first cross. Likewise, highly 
significant or significant positive heterosis values relative to better parent was 
recorded for SI, PI and LUR %, while highly significant negative value was 
found for L % in the second cross. Significant heterosis relative to better 
parent indicated that the main cause of heterosis effects were over-
dominance and epistatic gene effects. In this respect, Hassan (2007) 
recorded positive significant heterosis relative to better parent for number of 
bolls/plant and seed cotton yield/plant. 
 Highly significant or significant positive heterosis values relative to 
mid-parents were found for all studied characters in both crosses except for 
PI in cross I and for PFN, L% and 2.5% SL in cross II. The remaining 
characters in both crosses showed insignificant heterosis relative to mid-
parents, indicated that additive gene effect play a major role in the inheritance 
of these characters. Similar results were reported by Khattab et al. (1984), El-
Disouqi et al. (2000) and Eissa (2004a). 
 Inbreeding depression values were positive and significant for all 
studied characters in both crosses except B/P, LY/P and Mic in cross I and 
for PFN, L%, SI and 2.5% SL in cross II. In theory, inbreeding depression is 
caused by decreased in the heterozygosity, which conditions strong 
dominance or over-dominance gene action. Awad et al. (1986) concluded 
that inbreeding depression estimates were significant for first fruiting node, 
boll weight and seed index. 
 Both heterosis and inbreeding depression are coinciding to the same 
particular phenomenon. 
 Potence ratio indicated over-dominance towards the better parent or 
the lower parent for all most characters in the two crosses except for PFN, SI 
and 2.5% SL in cross I and for PFN, LI and 2.5% SL in cross II which showed 
partial dominance. These results were in accordance with the findings 
obtained by Abou-Zahra et al. (1987), Eissa (2004a) and El-Adly (2004). 
 Mather's scaling test A, B and C values for studied characters are 
given in Table (3). The estimates of parameter A, B and C (one or more of 
these parameter), were deviated highly significantly or significantly form zero 
for all studied characters in both crosses. It is interesting to note that, the 
significant of any one or more of these tests indicates epistasis on the scale 
of characters used. Therefore the results confirmed the presence of non-
allelic interaction in the inheritance of all studied characters in the two 
crosses. These results are supported by Awad et al. (1989), El-Okkia et al. 
(1989), Ismail et al. (1991), Abd El-Zaher (1999), Eissa (2004a) and El-Adly 
(2004). 
 
 



Table (1): Means of P1, P2, F1, F2, BC1 and BC2 and their standard errors for studied characters of the two intra-specific 
crosses Dandara x [G. 83 x (G. 75 x 5844)] and Giza 90 x [G. 83 x (G. 75 x 5844)]. 

Generation 
Characters 

PFN B/P BW (g) SCY/P LY/P L % SI (g) LI Mic PI 2.5% SL LUR % 
 Cross I: Dandara x [G. 83 x (G. 75 x 5844)] 

P1 
P2 
F1 
F2 

BC1 
BC2 

7.45+0.17 
6.65+0.1** 
7.35+0.98 

6.89+0.080 
7.92+0.112 
6.92+0.112 

33.8+2.586 
35.05+2.57 
39.73+1.98 
37.39+1.12 
39.58+1.91 
44.58+1.66 

2.65+0.036 
2.64+0.033 
2.81+0.031 
2.66+0.024 
2.80+0.031 
2.64+0.035 

90.32+7.47 
92.08+6.79 
112.1+6.27 
100.89+3.3 
112.05+5.7 
119.53+4.8 

34.25+2.61 
33.33+2.36 
43.61+2.48 
38.5+1.26 

43.48+2.25 
44.18+1.75 

38.2+0.3** 
36.29+0.17 
38.85+0.17 
38.34+0.11 
38.65+0.16 
37.07+0.18 

7.69+0.124 
10.5+0.1** 
10.44+0.11 
9.46+0.064 
9.35+0.097 
10.18+0.10 

4.76+0.086 
5.96+0.1** 
6.62+0.076 
5.87+0.046 
5.89+0.06 

6.03+0.079 

2.99+0.042 
3.10+0.062 
3.95+0.035 
3.89+0.031 
3.93+0.049 
3.95+0.048 

10.3+0.1** 
9.45+0.08 

9.82+0.073 
10.03+0.06 
10.11+0.10 
9.57+0.101 

30.7+0.1** 
28.76+0.15 
31.24+0.14 
30.83+0.09 
30.42+0.14 
30.01+0.13 

88.0+0.3** 
83.86+0.25 
87.82+0.32 
86.29+0.17 
85.19+0.27 
85.34+0.22 

Cross II: G. 90 x [G. 83 x (G. 75 x 5844)] 
P1 
P2 
F1 
F2 

BC1 
BC2 

7.30+0.128 
6.75+0.1** 
7.00+0.095 
7.11+0.064 
7.37+0.101 
6.98+0.090 

41.7+2.2** 
33.75+1.25 
45.45+1.87 
36.47+0.98 
44.57+1.74 
40.80+1.35 

2.74+0.053 
2.63+0.039 
2.81+0.35 
2.68+0.23 

2.69+0.035 
2.57+0.036 

113.9+4.8** 
89.36+3.65 
126.76+4.5 
99.64+2.84 
120.41+5.1 
105.12+3.7 

46.14+1.99** 
34.94+1.53 
50.38+1.81 
38.42+1.13 
47.63+2.07 
40.71+1.50 

40.53+0.2* 
39.74+0.24 
39.71+0.18 
38.45+0.12 
39.46+0.17 
38.69+0.18 

9.19+0.1** 
8.4+0.087 

9.44+0.087 
9.51+0.057 
9.38+0.088 
9.58+0.081 

6.27+0.1** 
5.54+0.78 

6.22+0.079 
5.97+0.047 
6.12+0.078 
6.07+0.068 

4.06+0.02 
3.95+0.052 
4.09+0.026 
3.82+0.026 
3.81+0.038 
3.69+0.039 

9.27+0.075 
10.3+0.1** 
10.79+0.06 
10.23+0.05 
10.34+0.07 
10.53+0.08 

30.50+0.29 
30.16+0.30 
30.27+0.20 
30.49+0.15 
31.08+0.16 
30.22+0.27 

85.03+0.34 
84.15+0.44 
86.19+0.26 
87.00+0.19 
86.54+0.27 
87.12+0.30 

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

Table (2): Heterosis inbreeding depression and potence ratio for studied characters of the two intra-specific crosses 
Dandara x [G. 83 x (G. 75 x 5844)] and Giza 90 x [G. 83 x (G. 75 x 5844)]. 

Estimates  
Characters 

PFN B/P BW (g) SCY/P LY/P L % SI (g) LI Mic PI 2.5% SL LUR % 
 Cross I: Dandara x [G. 83 x (G. 75 x 5844)] 
Heterosis H.P.
 M.P. 

10.53** 
4.26* 

13.35 
15.41* 

6.04** 
6.24** 

21.74* 
22.92** 

27.33** 
29.06** 

1.65 
4.28** 

-0.19 
15.04** 

11.07** 
23.51** 

27.42** 
29.72** 

-4.47** 
-0.46 

1.92** 
5.17** 

-0.25 
2.18** 

Inbreeding depression I.D.% 6.67** 5.89 5.34** 10.00** 11.72 1.31* 9.39** 11.33** 1.52 -2.14* 1.31* 1.74** 
Potence ratio P.R. 0.75 -8.49 0.75 -23.75 21.35 1.65 -0.99 -2.10 -16.45 -0.11 1.62 0.89 

G. 90 x [G. 83 x (G. 75 x 5844)] 
Heterosis H.P.
 M.P. 

3.70 
-0.36 

8.99 
20.48** 

2.55 
4.66** 

11.27 
24.71** 

9.19 
24.27** 

-2.02** 
-1.06 

2.72* 
7.33** 

-0.80 
5.33** 

0.74 
2.12* 

4.35** 
10.05** 

-0.75 
-0.20 

1.36** 
1.89** 

Inbreeding depression I.D.% -1.57 19.76** 4.63** 21.39** 23.74** 3.17 -0.74 4.02** 6.60** 5.19** -0.73 -0.94* 
Potence ratio P.R. -0.09 1.94 2.27 2.05 1.76 -1.08 1.63 0.86 1.55 -1.84 -0.35 3.64 

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



Table (3): Scaling test for studied characters studied in two intra-specific crosses. 

Characters 

Cross I 
Dandara x [G. 83 x (G. 75 x 5844)] 

Cross II 
G. 90 x [G. 83 x (G. 75 x 5844)] 

A B C A B C 

PFN 
B/P 
BW (g) 
SCY/P 
LY/P 
L % 
SI (g) 
LI (g) 
Mic 
PI 
2.5 % SL 
LUR % 

1.04+0.302** 
5.63+5.02 

-0.14+0.078 
21.68+15.011 
9.100+5.761 

0.23+0.47 
0.57+0.253* 
0.40+0.166* 
0.92+0.112** 
0.12+0.255 

-1.05+0.34** 
-5.48+0.69** 

-0.16+0.277 
14.38+4.64** 
-0.17+0.08** 
34.88+13.4** 
11.42+4.90* 
-1.00+0.435* 
-0.54+0.247* 
-0.52+0.19** 
0.85+0.12** 
0.13+0.229 
0.02+0.322 
-1.00+0.59 

-1.36+0.43** 
1.25+6.996 
0.27+0.124* 
-3.04+20.842 
-0.80+7.897 
1.15+0.649 

-1.19+0.37** 
-0.48+0.262 
1.57+0.161** 
0.75+0.332* 
1.43+0.498** 
-2.38+1.00** 

0.44+0.257 
1.99+4.512 
-0.17+0.95 

0.14+12.075 
-1.26+4.934 
-1.32+0.43** 
0.13+0.214 
-0.25+0.195 
-0.53+0.09** 
0.62+0.169** 
1.39+0.476** 
1.86+0.692** 

0.21+0.266 
2.40+3.514 

-0.3+0.089** 
-5.88+9.485 
-3.90+3.815 
-2.07+0.47** 
1.32+0.203** 
0.38+0.176* 
-0.66+0.10** 
0.07+0.174 
0.01+0.641 

3.90+0.788** 

0.39+0.358 
-20.5+5.97** 
-0.27+0.133* 
-58.2+15.7** 
-28.16+6.3** 
-5.89+0.68** 
1.57+0.312** 
0.37+0.272 

-0.91+0.13** 
-0.27+0.258 
0.76+0.836 

6.44+1.065** 

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

 The results in Table 4, illustrated type of gene effects using generation 
mean analysis for studied characters in the two intra-specific crosses. It could 
be clearly observed that the constant mean (m) values were highly significant 
for all studied characters in the both crosses except SCY/P and LY/P in cross 
I. The additive gene effects (d) were highly significant and positive or 
negative for PFN, L%, SI, LI and PI in both crosses, 2.5% SL and LUR % in 
cross I, B/P, SCY/P and LY/P in cross II. While the remaining characters in 
both crosses computed insignificant and negligible values. 
 The dominance gene effects (h) appeared to be of very important role in 
the inheritance of B/P, SCY/P, LY/P, SI, Mic and LUR% in both crosses, 
PFN, LI and 2.5 SL in cross I, BW and PI in cross II, which had positive or 
negative significant values. These results indicated that improvement of these 
characters could be achieved through recurrent selection. 
 The additive x additive type of epistatic gene effects (i) values, were 
positive and highly significant for B/P, SCY/P, LY/P, L% and PI in both 
crosses, in addition to PFN, SI, 2.5% SL and LUR % in cross I. Whereas, the 
remaining studied characters were insignificant and of positive or negative 
values. 
 Most studied characters were significantly affected by one or two types 
of epistatic gene effects (j and L) in both crosses except PI in cross I and 
PFN, SCY/P, LY/P, L%, and 2.5% SL in cross II.  
 These results are in accordance with the findings obtained by Khattab et 
al. (1984) for (L%); El-Okkia et al. (1989) for (B/P, L% and SI); El-Adly (1996) 
for (BW, B/P, SI and LI); Abd El-Zaher (1999) for (L %, SI and LI in both 
crosses and LYP in cross II); Hassan (2007) for (BW, B/P and SI in cross I); 
Eissa (2004a) for (BW and SI) and El-Adly (2004) for (BW, SCY/P, LY/P and 
L%), who observed that additive, dominance gene effects and epistatic action 
played a major role in the inheritance of their studied characters. 
 Heritability estimates in broad and narrow senses as well as expected 
genetic advance upon selection are presented in Table 5. High broad sense 
heritability values (over 50%) were detected for all studied characters in both 
crosses except for SCY/P, LY/P and L% in cross I and for B/P, BW and 
LUR% in cross II which recorded moderate heritability estimates (from 30% to 
50%).  



Table (4): Type of gene effect for characters studied of the two intra-specific crosses Dandara x [G. 83 x (G. 75 x 5844)] 

and Giza 90 x [G. 83 x (G. 75 x 5844)]. 

Generation 
Characters 

PFN B/P BW (g) SCY/P LY/P L % SI (g) LI Mic PI 2.5% SL LUR % 

 Cross I: Dandara x [G. 83 x (G. 75 x 5844)] 

m 

d 

h 

i 

j 

L 

4.81** 

0.40** 

5.66** 

2.24** 

1.20** 

-3.12** 

15.66* 

-0.62 

62.84** 

18.76** 

-8.75 

-38.77 

2.41** 

0.00 

0.61 

0.24 

0.31** 

-0.21 

31.6 

-0.88 

196.66** 

59.60** 

-13.20 

-116.2** 

12.47 

0.46 

72.98** 

21.32** 

-2.32 

-41.84** 

39.17** 

0.97** 

-3.01 

1.92** 

1.23* 

2.69* 

7.85** 

-1.38** 

3.84** 

1.22** 

1.11** 

-1.25 

5.00** 

-0.60** 

1.86** 

0.36 

0.92** 

-0.24 

2.85** 

-0.50 

3.07** 

0.20 

0.07 

-1.97 

10.63** 

0.41** 

-1.58 

0.76* 

-0.25 

0.77 

32.16** 

0.94 

-4.41** 

-2.46** 

-1.07* 

3.49** 

90.05** 

2.09** 

-12.81** 

-4.10** 

-4.48** 

10.58** 

Cross II: G. 90 x [G. 83 x (G. 75 x 5844)] 

m 

d 

h 

i 

j 

L 

6.77** 

0.28** 

1.14 

0.26 

0.23 

-0.91 

12.84* 

3.98** 

61.83** 

24.86** 

-0.41 

-29.25** 

2.89** 

0.05 

-0.75* 

-0.20 

0.13 

0.67** 

49.14** 

12.28** 

124.38** 

52.5** 

6.02 

-46.76 

17.54* 

5.60** 

50.68 

23.00** 

2.64 

-17.84 

37.64** 

0.39* 

1.18 

2.50** 

0.75 

0.89 

8.92** 

0.39** 

1.86* 

-0.12 

-1.19** 

-1.33* 

5.40** 

0.37* 

1.45 

0.50 

-0.63 

-0.63 

4.28** 

0.05 

-1.66** 

-0.28 

0.13 

1.47** 

8.98** 

-0.53** 

3.18** 

0.82** 

0.69** 

-1.37** 

29.69** 

0.17 

2.62 

0.64 

1.38 

-2.04 

85.27* 

0.44 

6.00* 

-0.68 

-2.04* 

-5.08** 

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

 



On the contrary, low broad sense heritability value (less than 30%) was 
obtained for B/P in cross I. The relative high value of heritability in broad 
sense could be due to dominance and epistatic effects. This indication means 
that the selection for high expression of that on the basis of phenotype could 
be highly effective. While, low or moderate values of heritability in broad 
sense may be due to the effect of environment, which had a considerable 
share in the inheritance of these characters. 
 Moderate or low narrow sense heritability estimates (less than 50%) were 
calculated for all studied characters, could be due to the relative great amount of 
environmental and dominance effects. These findings were in harmony with those 
obtained by Ismail et al. (1991) and Mohamed et al. (2001). 

Table (5): Heritability in broad and narrow senses and the expected genetic 
advance upon selection for characters studied in the two crosses. 

Characters 

Cross I 
Dandara x [G. 83 x (G. 75 x 5844)] 

Cross II 
G. 90 x [G. 83 x (G. 75 x 5844)] 

Heritability  Genetic 
 advance % 

Heritability  Genetic 
 advance % Broad sense  Narrow 

sense  
Broad sense  Narrow 

sense  
PFN 
B/P 
BW (g) 
SCY/P 
LY/P 
L % 
SI (g) 
LI (g) 
Mic 
PI 
2.5 % SL 
LUR % 

57.46 
29.22 
67.64 
31.22 
34.98 
38.65 
50.97 
53.52 
63.47 
64.85 
60.39 
52.10 

49.25 
7.31 

49.68 
8.13 
7.61 

13.59 
22.95 
24.47 
13.18 
8.62 

41.11 
40.20 

14.97 
5.69 

11.48 
6.95 
6.48 
1.01 
4.04 
4.97 
2.69 
1.43 
3.15 
2.08 

55.53 
41.68 
47.96 
60.12 
57.98 
55.62 
61.80 
51.21 
69.31 
77.45 
54.38 
46.59 

33.69 
9.76 

28.34 
16.73 
7.60 

43.91 
35.76 
19.74 
31.11 
50.22 
41.90 
23.40 

7.94 
6.81 
6.40 

12.45 
5.81 
3.64 
5.60 
4.06 
5.35 
6.72 
5.43 
1.32 

 The expected genetic advance values from selection of the 5% superior 
plants in the F2 generation were high (over 7%) for PFN (in both crosses), 
BW (in cross I) and SCY/P (in cross II). The high values of the predicted gain 
upon selection were also linked with high estimates of heritability indicating 
the possibility improvement of those characters through selection. While, 
moderate or low values of expected genetic advance under selection (less 
than 7%) were obtained for the remaining characters in both crosses, 
indicating that the improvement of these characters has low effect through 
selection. 
 In general, it could be concluded that the traits, which controlled by 
additive gene effect and high heritability values, could be improved by simple 
selection. On the other hand, the existence of high dominance gene effect 
would need hybrid program. 
 Phenotypic and genotypic correlation coefficients between all possible pairs 
of studied characters in cross I [Dandara x {Giza 83 x (Giza 75 x 5844)}] are 
presented in Table (6). The results of Phenotypic and genotypic correlation 
revealed positive or negative and highly significant coefficients between (B/P with 
each of BW and LY/P), (SCY/P with both of B/P and LY/P), (LI with each of L% 
and SI) and between (LUR % with each of Mic and 2.5% SL). 

 



Table (6): Phenotypic (P) and genotypic (G) correlations between yield and its components and fiber properties for the 
intra-specific cross I Dandara x [G. 83 x G. 75 x 5844)]. 

Characters B/P BW (g) SCY/P LY/P L % SI (g) LI Mic PI 2.5% SL LUR % 

PFN P. 
G. 

0.112 
-0.142 

0.096 
-0.088 

0.129 
-0.068 

0.145 
-0.079 

0.111 
-0.014 

0.054 
-0.313** 

0.112 
-0.251* 

0.129 
0.093 

0.117 
-0.149 

0.201 
-0.215* 

0.276 
-0.263** 

B/P P. 
G. 

 -0.524** 
1.943** 

0.942** 
1.53* 

0.931 
1.169** 

-0.058 
1.312** 

0.018 
0.412** 

-0.009 
1.447** 

0.073 
0.24 

0.054 
0.176 

0-0.171 
0.486** 

-0.084 
0.448** 

BW P. 
G. 

  -0.227 
1.073** 

-0.222 
1.05** 

-0.012 
0.376** 

-0.093 
0.438** 

-0.079 
0.093 

-0.049 
0.156 

0.034 
0.149 

0.239 
0.302** 

0.057 
-0.032 

SCY/P P. 
G. 

   0.991** 
0.997** 

-0.057 
0.522** 

-0.009 
0.248* 

-0.027 
0.647** 

0.037 
0.083 

0.086 
0.028 

-0.106 
0.132 

-0.104 
0.205* 

LY/P P. 
G. 

    0.067 
0.609** 

0.014 
0.198* 

0.057 
0.685** 

0.021 
0.111 

0.073 
-0.006 

-0.085 
0.120 

0.107 
0.206* 

L % P. 
G. 

     0.193 
-0.261** 

0.694** 
0.660** 

-0.055 
0.103 

-0.021 
-0.185 

0.125 
-0.058 

0.006 
-0.088 

SI P. 
G. 

      0.838** 
0.472** 

-0.010 
0.310** 

-0.236 
0.413** 

0.219 
0.137 

0.197 
-0.231* 

LI P. 
G. 

       -0.030 
0.347** 

-0.171 
0.236* 

0.228 
-0.167 

0.137 
0.258** 

SI P. 
G. 

        -0.112 
0.180 

0.067 
0.102 

0.330 
0.016 

2.5% SL P. 
G. 

         -0.108 
0.193 

-0.171 
0.119 

LUR % P. 
G. 

          0.499** 
0.279** 

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



Table (7): Phenotypic (P) and genotypic (G) correlations between yield and its components and fiber properties for the 
intra-specific cross II G. 90 x [G. 83 x G. 75 x 5844)]. 

Characters B/P BW (g) SCY/P LY/P L % SI (g) LI Mic PI 2.5% SL LUR % 

PFN P. 
G. 

-0.030 
-0.278** 

0.054 
-0.108 

0.001 
-0.489 

0.022 
-1.044** 

0.178 
-0.023 

0.165 
-0.183 

0.260 
-0.210* 

0.055 
0.089 

0.311 
0.140 

0.266 
-0.293 

0.156 
-0.145 

B/P P. 
G. 

 0.327* 
-0.310** 

0.984** 
0.906** 

0.982** 
1.144** 

0.139 
-0..54** 

-0.171 
1.318** 

-0.068 
0.715** 

-0.249 
0.951** 

0.307 
-0.742** 

0.068 
-0.278** 

-0.039 
-0.201* 

BW P. 
G. 

  0.474** 
0.110 

0.463** 
0.189 

-0.037 
0.298** 

0.135 
0.358** 

0.094 
0.470** 

0.045 
0.045 

0.108 
-0.044 

0.012 
0.164 

0.137 
0.454** 

SCY/P P. 
G. 

   0.997* 
1.035** 

0.128 
-0.587** 

-0.158 
2.095** 

-0.063 
1.299** 

-0.220 
1.306** 

0.304 
-1.064** 

0.069 
-0.338** 

-0.051 
0.135 

LY/P P. 
G. 

    0.202 
-1.041** 

-0.170 
4.048** 

-0.028 
2.462** 

-0.195 
2.564** 

0.293 
-2.119** 

0.085 
-0.760** 

-0.043 
-0.273** 

L % P. 
G. 

     -0.194 
-0.108 

0.446** 
0.313** 

0.224 
-0.151 

-0.063 
0.018 

0.120 
-0.389** 

0.018 
0.146 

SI P. 
G. 

      0.785** 
0.666** 

0.102 
0.415** 

-0.082 
-0.270** 

0.068 
0.306** 

0.068 
-0.023 

LI P. 
G. 

       0.229 
0.145 

-0.131 
-0.089 

0.101 
0.061 

0.049 
0.407** 

SI P. 
G. 

        -0.075 
-0.145 

-0.059 
-0.030 

0.287 
-0.764** 

2.5% SL P. 
G. 

         -0.037 
-0.083 

-0.147 
0.290** 

LUR % P. 
G. 

          0.537** 
0.573** 

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



Genotypic correlation in cross I, revealed positive and highly significant or 
significant correlation coefficients between (B/P with each of BW, L %, SI, LI, 
2.5% SL, LUR %) (BW with each of L%, SI and 2.5% SL), (SCY/P with B/P, 
BW, LY/P, L%, SI, LI and LUR %), (LY/P with each of B/P, BW, L %, SI, LI 
and LUR %) (L % with both of SI and LI), (SI with both of LI, Mic and PI), (LI 
with each Mic, PI, and LUR %) and (2.5% SL with LUR). The remaining 
relationships under study gave insignificant phenotypic and genotypic 
correlation coefficients. The relationship between SCY/P and other traits 
might be useful for cotton breeder who desires to improve seed cotton yield, 
to select plants superior in number of bolls per plant, consequently. These 
results are in harmony with those reported by El-Adl et al.(1981), El-Beily 
(1983), Allam (1992), Hassan (2007) and Eissa (2004b). 
 Regarding the second cross [Giza 90 x {Giza 83 x (Giza 75 x 5844)}], it 
could be clearly observed from Table (7) that, positive and highly significant 
phenotypic correlation coefficients were obtained between (B/P and BW), as 
well as between (SCY/P with each of B/P, BW and LY/P), (LY/P with each 
B/P and BW), (LI with each of L% and SI), and (2.5% SL with LUR %). 
 Positive and highly significant phenotypic correlation coefficients were 
found between (B/P and each of BW, SI, LI and MIC), (BW and each of L%, 
SI, LI and LUR %), (SCY/P and each of LY/P, SI, LI and Mic), as well as 
(LY/P with each of SI, LI and Mic) and between (LI with both L % and SI). 
Furthermore, highly significant or significant negative genotypic correlations 
were detected between (PFN and each of B/P, LY/P, LI and 2.5% SL), (B/P 
with each of L%, and 2.5% SL), (SCY/P with L%, PI and 2.5% SL), LY/P and 
each of L%, PI, 2.5% SL and LUR%), (L % with both Mic and 2.5% SL) and 
between (SI with PI). The remaining relationships under study gave 
insignificant phenotypic and genotypic correlation coefficients. 
 It is clear from the results of both crosses that genotypic correlation 
coefficients for most characters studied were higher than the phenotypic 
correlation coefficients. It seemed that the environmental factors had 
depressed the phenotypic correlation estimates. 
 In this connection, our results are supported by Ismail et al. (1991), El-
Adly (1996), Eissa (2004) and El-Ameen et al. (2004). In contrary, El-Adl et 
al. (1981), Ismail et al. (1991), Allam (1992), who pointed out that genotypic 
correlation coefficients were less than phenotypic correlation coefficients or 
equal to zero value with most characters. 
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ضضتقددد بعض اددداضاتقبلودددلةضاتععاابددد ضعماددددوضاتندددبوضتصفاتدددعوضعف ع لتددد ضعاتتدددد لةض ضضض ضضض ضض ض ضضض ضض ض ضض ض ض ض ض ضضضض ضض ضضضض ض ضض ضض ض ضضض ض ضضضض ضض ضضضضضضض ض ضضض ضضض ض
ضاتت  عتعنب  ضض ض ضض ضمىضهنب بوضت  بوضفوضاتقطوضضضضضضض ض ضضضضض ض ضض ضضضض ضض ضضضض ض ضض ضض

ضفاف ضع  ضاتا بمضعصىض نبب
ضفاه ض اعثضاتقطوضـضفع زضات اعثضاتزعاعب ضـضنبزةضـضفتع

                                                                      هته  لدررلةتف  تتر ة رحتف ةلبتف لدللتتعي لد رلحيتف  تر ةترن لةلي  تتف ل تر ةتعي   تت          أجريت  
  ×     38     جيتت   {                                               عهدتتل دررلةتتف هجي تتين متت لين ةتتن لد بتتن لدةمتتر  عهةتتي        4002   ،      4002  ،       4002      ةعلةتت  
                   و عقتتر  تت    يتتي  ةتت ف   00     جيتت     ×   } (    2322  ×     52      )جيتت     ×     38     جيتت   {          ر تترر و ع    ×   } (    2322  ×     52      )جيتت   

              درجعتر لدثتي ر(                     لدرجعر للاع  علدجي  ل                                             ن )للالعين علدجي  للاع  علدجي  لدثي ر علدجي ي      لك  هج              حشيئر لد يمف
                                                                    ف قبيحي  كيةلف لدعشعلئيف ليرلعف ةكررل  ، عقجر أ هر  لد  يئج ةي يلر: ل       ر  جر

                                                                                     قي  ةعر  قع  لدهجين )ة ةتعلف لالةتن للالتيق( قيةتي ةعجلتف عحيديتف لدةع عيتف دمتلف ح تر  لع   تر        أحب  - 1
                  ، علد ععةتف ، عبتع                                                                          ثةر  ، ة عةب ع ن لدلع   ، ةلمع  لد بن لد هر علدشعر دل لي  ، ةعية  لدشتعر 

                                                                              لي ةي كي   ةع عيف عةيدلف دة ي ف لد يلتف  تر لدهجتين للاع أ عأحبت   تر لدهجتين لدثتي ر   ،   %    4.2           لد يلف ح ر 
                                 ةتيدلف د متي ر لدللتيج ، لي ةتي أحبت   ع                                                              قيةي ةعجلف عةع عيف دملي  ةعية  لدلهر  عة ي ف لد يلتف ، عةع عيتف 

                            ع  لدهجين ة ةعلف لالةن أبأ                                            ليقر لدملي   ر ك  لدهجي ين قيةي غير ةع عيف د
                                                                                        أ هر  قي  ةعر  قتع  لدهجتين )ة ةتعب دة عةتب للالتعين(  تر كت  لدهجي تين قيةتي ةع عيتف عةعجلتف دجةيت   - 4

                          % ع متي ر لدللتيج  تر لدهجتين    4.2                  ، عبتع  لد يلتف ح تر            هجتين للاع                                  لدملي   يةتي حترل ة ي تف لد يت   تر لد
                                           أةتتي لتتيقر لدمتتلي  للا تتر   تتر كتت  لدهجي تتين  تتر كتت                                              لدثتتي ر ليتتي أ هتتر  قيةتتي ةتتيدلف حيديتتف لدةع عيتتفأ 

                                                                     غير ةع عيف د تع  لدهجتين )ة ةتعلف دة عةتب للالتعين( ةةتي يتر  حلتر عجتعر  ت ثير                        لدهجي ين   ر أحب  قيةي 
                                          دللع  لدجي ر لدةضي  حلر عرلثف هه  لدملي أ

                 ن لدلتع   ، ةلمتتع                                                                         كتين للا  لتيا لدرلجتت  دل رليتف لدرل ليتتف حتيدر لدةع عيتف عةعجلتتي دمتلي  ة عةتتب ع  - 8
  %    4.2                                                                                     لد بن لد هر دل لي  عةعية  لدشعر  ر ك  لدهجي تين ، ح تر  أع   تر  ثةتر  ، عبتع  لد يلتف ح تر 

                                                                                          تتر لدهجتتين للاع  ، عةلمتتع  لد بتتن لدشتتعر دل لتتي  ، لد ععةتتف علدة ي تتف  تتر لدهجتتين لدثتتي ر ، عةتتن جهتتف 
        لدثي رأ                                                لد ي  ةيدلف عةع عيف دملف ة ي ف لد يلف  ر لدهجين            أ ر  كي  

                                                                      أ هر  جةي  لدملي  لدةررعةف  ر ك  لدهجي ين ةيير   يئ ف أع ةيير  ج ئيفأ - 2
                                                                                       لي  لتتير ةع عيتتف ةتتر   بتتيلا  ةتتعها للاضتتي ف علدةتتيير  لتتين لدمتتلي  لدةررعةتتف ،  ةتت بي  لن   تترر لن  - 2

     أغلتب                                        (  تر  حلتر ل لترل  هته  لد تي  حتن لدمتلر  تر A, B, C                                     ةع عيف عللر لع لكثر ةن هته  لدةلتررل  )



                                                                                           لدملي  لدةررعةف  ر ك  لدهجي ين ، عههل يؤكر أن هتهل لد ةتعها غيتر كتي ر دل عليتر حتن  ةتعها للاضتي ف 
                      علدةيير  دهه  لدملي أ

                                                                                            كين د  ثير لدلع  لدعرلثر لدةضي  رعرل كليرل  ر عرلثف ملي  ح تر  أع   تر  ثةتر  ،  متي ر لدللتيج ،  - 2
      % ) تر    4.2                                           لدهجي تين( ع تر  عريتي متلف بتع  لد يلتف ح تر                                          ةعيةلر لدلهر  علدشعر ، ة ي ف لد يلف ) تر كت

                                   شتعر دل لتي  ) تر لدهجتين لدثتي ر(أ ةةتي                               لد لي  ، ةلمع  لد بن لد هر علد                             لدهجين للاع ( عحرر لدلع  حلر
                               ةيف للا   يب د لةين هه  لدملي أ ه         ير  حلر أ

                            رر لدلتع  حلتر لد لتي  ، ةلمتع                                                                    أةي ليد ةلف د  ثير لدلعت  لدةتيير  دلجتين  ت ن دتا رعرل هيةتي  تر  عريتي حت - 5
                           عريتي ح تر  أع   تر  ثةتر  ،      تر     ( ، ع                                                  هر علدشعر ، ةعيةلف لدلهر  علد ععةف ) ر ك  لدهجي ين          لد بن لد

                                                                             ةعية  لدشعر ) ر لدهجين للاع ( عع ن لدلع   ، عة ي ف لد يلف ) ر لدهجين لدثي ر(أ
                               للاضتي ف( يت لك   تر متلف حترر لدلتع    ×        للاضتي ف                                                      أ هر  لد  يئج أن لد  ثير لدرلج  دل ليح  لتين لدععلةت  ) - 3

                                يج ، علدة ي ف ) ر ك  لدهجي ين(أ                                                  حلر لد لي  ، ةلمع  لد بن لد هر علدشعر ،  مي ر لدلل
                                             لدةتتيير (  ي تتا يتت لك   تتر عرلثتتف ةع تت  لدمتتلي   لتت    ×                                             عليد ةتتلف دل تت ثير لدجي تتر دل ليحتت  لتتين )للاضتتي ف  - 0

                        لدررلةف  ر ك  لدهجي ينأ
                                                        لدةتيير ( رعرل  تر  عريتي ةع ت  لدمتلي  لدةررعةتف ةتي حترل متلي    ×                                ين دل ليحت  لدجي تر لتين )لدةتيير   ك -  10

                                                                                          ع ن لدلتتع   ، عةعتتيةلر لدلتتهر  علدشتتعر ، علدة ي تتف ) تتر لدجيتت  للاع ( عةلمتتع  لد بتتن لد هتتر علدشتتعر ، 
  أ                                                                             مي ر لدلليج ، عة ي ف لد يلف ) ر لدجي  لدثي ر( ليي كي   هه  لد ي  غير ةع عيف

                             %( دكتت  لدمتتلي  لدةررعةتتف  تتر كتت    20                                                      ةتتجل  ررجتتف لد عريتتي )لةع يهتتي لدعتتي ( قيةتتي حيديتتف )أحلتتر ةتتن  -  11
                                                                                            لدهجي ين ةي حرل ملي  حرر لدلع   ، ةلمع  لد بن لد هر علدشعر دل لي  ،  متي ر لدللتيج ) تر لدهجتين 

                     جتين لدثتي ر( ليتي ةتجل                                                                         للاع ( , عحرر لدلع  ، عة عةب ع ن لدلع   ، ررجف ل   ي  بع  لد يلتف ) تر لده
                   ررجف  عريي ة عةبفأ

                       %( دك  لدمتلي  لدةررعةتف   20                                                              أحب  ررجف لد عريي لةع يهي لدضيا قيةي ة عةبف لع ة  لضف )لق  ةن  -  14
                 ر ك  لدهجي ينأ

   %(  5                                        % ةن  لي ي  لدجي  لدثي ر حيديتف )لكلتر ةتن  2                                                كي   قي  لد لةين لدعرلثر لدة عق  ةن ل   يب للةن  -  18
                                                                        لع   تتر  ثةتتر  ، عع ن لدلتتع   ) تتر لدهجتتين للاع ( ، ح تتر  لع   تتر  ثةتتر  ، ةلمتتع             دمتتلي  ح تتر  

                                                                                               لد بن لد هر دل لي   ر )لدهجين لدثي ر(أ أةي ليقر لدملي    ر أ هر  قيةي ة عةبف لع ة  لضف دل لةتين 
         لدعرلثرأ

               ر لدةع عيتف لتين                                                                           شير   تيئج ةعيةت  للار لتيب لدة هتر   تر لدهجتين للاع  لدتر عجتعر لر لتيب ةعجتب عحتيد -  12
                                                            ر دل لتتي  عكتت  ةتتن حتترر لدلتتع  حلتتر لد لتتي ( ، )ةعيةتت  لدشتتعر عكتت  ةتتن  ع                        )ةلمتتعدر لد بتتن لد هتتر علدشتت

                       رع يتر ، بتع  لد يلتف ح تر  ك                       لدبع  عكت  ةتن قترلق  لدةي                                                مي ر لدلليج % ، ةعية  لدلهر ( ، )ررجف ل   ي 
                         ين )حتترر لدلتتع  حلتتر لدل تتي                                                             %( ، لي ةتتي كتتين ةعيةتت  للار لتتيب لدة هتتر  ةتتيدلي عحتتيدر لدةع عيتتف لتت   4.2

                                                                                               عة عةب ع ن لدلع  (أ عل هر للا ليب لدعرلثر  ر لدهجين للاع  لر ليبي ةعجلي عحيدر لدةع عيف لع ةع عيتي 
     عر ،  شت                                                                                    لين )حترر لدلتع  حلتر لد لتي  ةت  ة عةتب ع ن لدلتع   ، ع متي ر لدللتيج % ، عةعتيةلر لدلتهر  علد

                    دل لي  ة  ك  ةتن حترر        لدشعر                    ةلمعدر لد بن لد هر ع                          % ، ررجف ل   ي  لدبع ( ، )   4.2    ح ر             بع  لد يلف
                                                                                           لدلع  حلر لد لي  ، ة عةتب ع ن لدلتع   ع متي ر لدللتيج % ، عةعتيةلر لدلتهر  علدشتعر ، عررجتف ل   تي  
                                                                                                  لدبع ( ، )ةعية  لدشعر ة  ك  ةن  مي ر لدلليج % ، ةعية  لدلهر  ، قرلق  لدةيكرع ير ، ة ي تف لد يلتف ،

                                                                 ي كتين ةعيةت  للار لتيب لدتعرلثر ةتيدلي عةع عيتي لتين )ح تر  لع   تر  ثةتر      لي ةت   أ (                      ررجف ل   ي  بع  لد يلف
                    ررجف ل   ي  لدبع (أ   %   4.2                 ، بع  لد يلف ح ر        لدشعر                      عك  ةن ةعيةلر لدلهر  ع

                                                                                    ةتتجل    تتيئج للار لتتيب لدة هتتر   تتر لدهجتتين لدثتتي ر لدتتر عجتتعر لر لتتيب ةعجتتب عحتتيدر لدةع عيتتف لتتين  -  12
                                                                دل لي  عك  ةن حرر لدلع  حلر لد لي  ، ة عةتب ع ن لدلتع  ( ، )ةعيةت      عر   لدش                     )ةلمعدر لد بن لد هر ع

      لي ةتي    أ                                   لدلع  حلر لد لي  عة عةب ع ن لدلتع  (                                                    لدشعر عك  ةن  مي ر لدلليج % ، ةعية  لدلهر ( ، )حرر
                                                         ر لدةع عيتتف عأ هتتر للا لتتيب لدتتعرلثر  تتر لدهجتتين لدثتتي ر لر ليبتتي  د                                  كتين ةعيةتت  للا لتتيب لدة هتتر  ةتتيدلي عحتتي

                     ، عةعتيةلر لدلتهر                                                                             عجلي عحيدر لدةع عيف لع ةع عيي لين )حترر لدلتع  حلتر لد لتي  ةت  ة عةتب ع ن لدلتع ة
                              دل لتتي  ةتت  كتت  ةتتن حتترر لدلتتع  حلتتر        لدشتتعر     هتتر  ع                                        ، قتترلق  لدةيكرع يتتر( ، )ةلمتتعدر لد بتتن لد       لدشتتعر ع

                  ةت  لدشتعر ةت  كت  ةتن                                                                             لد لي  ، ة عةب ع ن لدلع   ، عةعيةلر لدلهر  علدشعر ، قرلق  لدةيكرع يتر( ، )ةعي
                                                               لي ةي كين ةعيةت  للار لتيب لدتعرلثر ةتيدلي عحتيدر لدةع عيتف لتين )ح تر     أ                               مي ر لدلليج % ، ةعية  لدلهر (

               بتع  لد يلتف ح تر               ةعيةت  لدشتعر ،                                                             لع   ر  ثةر  عكت  ةتن حترر لدلتع  دل لتي  ، ةلمتع  لدشتعر دل لتي  ، 
    %(أ   4.2


