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ABSTRACT 
 
 Sowing date plays an important role in the performance of the Egyptian 
cotton. So cotton breeders in Egypt pay a great attention to develop new cultivars 
adapted to late sowing date with a good yield. This study was aimed to select some 
adapted genotypes for sowing under late planting date which enable the producers to 
grow some winter crops before cotton planting date. One cycle of pedigree selection 
for early cotton traits; boll weight, seed cotton yield, lint of seeds per boll and early 
index was completed in conventional late analysis in two F3 populations of Egyptian 
cotton. Two experiments were conducted, the first in conventional (May) and the 
second in late sowing (June) of 80 families from population I and 78 families from 
population II were planted in both sowing dates (May and June) in Randomized 
Complete Block Design (RCBD) of three replications in 2013 cotton growing season.  
As well as F2 single plants from both populations were planted under late sowing date  
in 2012 cotton growing season. The results of F2 population I showed that the 
genotypic co-efficient of variation of seed cotton yield per plant was higher in the late 
sowing date (32.52) than the conventional sowing date of F3 population I (16.29). 
While, it was lower than that of late sowing date of F3 population I (34.74). The 
genotypic coefficient of variation of seed cotton yield per plant was higher (33.34) 
under late sowing date of F2 population II than both conventional and late sowing date 
of F3 population II (17.30 and 13.99), respectively. Heritability estimates in broad 
sense were high in both conventional and late sowing date of F3 population I and II 
(74.85 - 77.84%) and (74.06 - 53.98%), respectively. While, heritability estimates in 
broad sense were 47.84 and 45.60% in both F2 populations under the late planting 
date, respectively. Seed cotton yield per plant of population I ranged from 24.78 to 
56.79g under conventional sowing date and from 15.29 to 68.55g under the late 
sowing date. While, it ranged in population II from 33.4 to 59.50g and from 33.20 to 
62.25g under conventional and late planting date, respectively. The observed gain in 
population I for seed cotton yield per plant as percentage from better parent in 
conventional sowing date ranged from 7.01 to 20.10% and from 28.70 to 66.50% in 
late sowing date. While, it ranged from 19.60 to 34.30% and from 63.20 to 111.10% in 
the conventional and the late sowing dates for the commercial variety (Giza86), 
respectively. The observed gain in population II as percentage from better parent in 
conventional and late sowing dates ranged from 9.0 to 17.6% and from 42.9 to 
51.10%, respectively. While, it ranged from 30.40 to 40.70% and from 81.20 to 
91.50% compared with the commercial variety, respectively of the same population. 

 

INTRODUCTION  
 

Sowing date plays an important role in the performance of the Egyptian 
cotton. Stable performance of varieties under different environment with 
regard to economic characters like seed and lint yields is one of the focal 
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endeavors of the Egyptian cotton (Gossypium barbadense L.) breeding 
programs. Cotton breeders in Egypt pay a great attention to develop new 
cultivars adapted to late sowing date with a good yield. This will enable the 
producers to grow early winter crops before cotton planting date. Late sowing 
in first of June has an adverse effect on yield and yield component traits. 
Burton (1952) suggested that genotypic coefficient of variation together with 
heritability would give the best indication of the amount of genetic variance to 
be expected from selection. Mahdy (1983 a and b) indicated that the modified 
selection index was more efficient in improving lint yield and its component 
traits than conventional index and single trait selection. The author noted that 
the lint yield was increased with 6.5 to 8.4% in the two populations under 
study  after two cycles of pedigree selection. Singh et al., (1985) indicated 
that pedigree selection was better than progeny bulk selection in improving 
yield. Awaad and Hassan (1996) used direct selection for seed cotton yield in 
the F2 and F4 of six Egyptian cotton crosses and found that selection for seed 
cotton yield was effective in only three crosses. Singh et al., (1993 and 1995) 
used pedigree selection and selection index to improve seed cotton yield. 
Mahdy et al., (2001) reported that recurrent selection for seed cotton yield per 
plant was better than pedigree selection in early and late sowing date of two 
populations of Egyptian cotton. Mahdy et al., (2007) reported that selection 
for seed cotton yield per plant caused adverse effects on earliness and 
resulted in late mature families. Gamal et al., (2009) studied the genetic 
behavior of some local cotton genotypes under adverse environmental 
conditions. The heritability estimates differed from favorable and stress 0.32 - 
0.78; 0.69 - 0.82 and 0.19 - 0.8 for seed cotton yield/plant, lint percentage 
and boll weight, respectively. Iqbal and khan (2011) studied the effects of five 
planting dates (May 1, May 15, May 30, June 15 and June 30), plant spacing 
and genotypes on seed cotton yield and its component traits and then 
reported that number of bolls per plant and seed cotton yield differed 
significantly among different planting dates, plant spacing and genotypes. 
While, the boll weight was differed significantly among genotypes only. 
The present work aimed to improve seed cotton yield and its component traits 
at conventional and late sowing dates for two Egyptian populations using 
pedigree selection.  

 

MATERIALS AND METHODS  
 

This study was carried out  at the Genetics Dept, Fac. of Agric. Kafr 
elsheikh university and the farm of cotton Maintenance Research Section at 
Sakha Agricultural Research Station, Agriculture Research Center, Egypt. 
during 2012 and 2013 cotton growing seasons. 

Two populations of cotton were used in this study. Population I was  
stemmed from the cross between Giza86×10229 and PimaS6×Giza89, while  
population II was derived from the cross between Giza75×Sea Island and 
Australian13. Data in Table 1 showed the pedigree, origin and main 
characters for the seven parents involved  of the two studied populations. 
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Table 1: Pedigree, origin and main characters of parental cotton 
genotypes. 

Genotypes Pedigree Origin Main characters 

Giza86×10229 
10229 Australia New developed elite cotton line, it 

characterized by high yield and earliness. Giza86 Egypt 

PimaS6×Giza89 
Giza89 Egypt 

High yield and more earliness. 
PimaS6 America 

Giza75×Sea Island 
Giza75 Egypt 

Compact long stable, high yield and strong lint. 
Sea Island America 

Australian13 Australian13 Australian 
It characterized by high yield, earliness and 
high boll weight. 

Experimental design: 
 
         In the first season (2012), F2 of the two populations as well as original 
parents were grown in non-replicated rows(rows 7.5m long, 0.60m width and 
20 hills/ row). All plants were self pollinated. Selection in each population 
were made on the basis of number of retained open bolls and productivity of 
individual plant. Selfed as well as open pollinated bolls per plant were picked 
up separately, to determine seed cotton yield and lint yield per plant. In 
addition, yield component traits i.e., boll weight (B.W.), seed cotton yield 
(S.C.Y.), lint yield (L.Y.), lint percentage (L.%), seed index (S.I.), lint index 
(L.I.), Number of bolls/plant (No. B./P.) and Number of seeds/boll (No. S./B.) 
were determined for F2 plants, in addition to the earliness index in F3 families 
which was estimated by the following equation: 
 
                                                 first picking  
 
                                   first picking + second picking 
 
        The top 10% of superior plants in F2 were selected according to seed 
cotton yield, lint yield, lint percentage, seed index, lint index, number of bolls 
per plant and boll weight, to decent the new progenies in the next year. 
In 2013 cotton growing season, a part of seeds of the F2 selected plants for 
the two populations were grown to produce F3 progenies which evaluated 
with their original parents and the commercial variety Giza86 under the  two 
planting dates. F3 progeny was grown in three replicates. Seeds of  F3 were 
sown in hills spaced 0.3m and thinned to two plants per hill. Randomized 
Complete Block Design (RCBD) was used in this experiment. 
Observations  were scored on 15 single plants, five guarded plants per 
replication were chosen randomly. The selection procedures were based on 
progeny performance in the replicated trails. The highest 10% of superior 
progenies according to seed cotton yield, lint percentage, lint index  and 
earliness index to select 80 and 78 families of population I and II, respectively 
of F3 generation. 
Statistical analysis: 
         Estimates of genotypic and phenotypic variances (Al-Jibouri et al., 
1958), heritability in broad sense (h

2
b%), phenotypic (PCV) and genotypic 

(GCV) coefficients of variation were calculated (Burton, 1952). LSD method 
of comparison was used to compare means. 

× 100 
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Variance components were estimated according to the following formula: 
σ

2
p = (σ

2
g + σ

2
 e)/

 
r + σ

2
 s /

 
ri σ

2
 e = ( Me – Ms) / ri 

σ
2
g = (Mf – Me)/ri σ

2
 s = Ms 

 

Where:  
r: Number of replicates. 
I: Number of plants per plot. 
 

Table 2: Analysis of variance of plants per plot in F3 of  two populations  
S.O.V. D.F. M.S. E.M.S. 

Families (f-1) Mf σ
2
s + i σ

2
e + ri σ

2
g 

Replications (r-1) Mr  

Experimental error (r-1)(f-1) Me σ
2
s + iσ

2
e 

Sampling error rf(i-1) Ms σ
2
s 

Total rfi-1   
 

Variance components for the studied traits  were estimated according to the 
following formula: 

 
 

 

 % =                              x 100 

 
Where : 

: Phenotypic variance. 

: Genotypic variance. 

%: Heritability in broad sense. 

Observed gain: 
Observed gain for better original parent and commercial variety (Giza 

86) was estimated by the following equation (Mahdy et al., 2007):- 
 

                                                                  
Where : 

 : Mean of the high family. 

: Means of better or commercial variety. 

 
 

σ
2
 g 

σ
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RESULTS AND DISCUSSION 
        Estimate of genotypic and phenotypic coefficients of variation as well as 

heritability in broad sense ( %)  in the two population (I and II) are shown in 

Table 3. In F2 generation under late planting date, GCV of seed cotton yield 
per plant as a criteria of selection was 32.52 and 33.34% in population I and 
II, respectively. While, GCV of seed cotton yield/ plant was 16.29 and 34.74% 
and 17.30 and 13.99% for the two F3 populations under both planting dates, 
respectively.  
        GCV and PCV of boll weight, seed cotton yield, lint yield, lint 
percentage, seed index, lint index, number of bolls/ plant and number of 
seeds / boll of F2 generation were higher than the GCV and PCV of the same 
traits in F3 generation under the two planting date for population I and II, 
respectively except for PCV of boll weight in F2 population II which was lower 
than the PCV in F3 for population II under conventional planting date. Also, 
PCV and GCV of seed index of F2 in population II were lower than the PCV 
and GCV of F3 in the same population under conventional planting date. 
Although, the large amount of variability in F2 generation heritability in broad 

sense ( %) of all studied traits were lower than F3 generation under the two 

planting dates for populations I and II except lint percentage and seed index 
in F2 and F3 generations in population II. These results were in agreement 
with those obtained by Badeaa (2011), who was found that heritability in 

broad sense ( %) in F3 generation was higher than the % in F2 

generation. But, Mahdy et al., (2001) reported that heritability in broad sense 

( %) estimates from F2 generation were generally high for seed cotton yield 

per plant and correlated traits because of the large portion of non additive 
effects.. Also, the results cleared that the difference between the GCV and 
PCV in F2 generation was due to the large of environmental effects. Larsson 
et al., (1997) reported that the estimates of genetic parameters such as 
heritabilities and genetic correlation may vary even within relatively short time 
periods in natural population because of presence of genotype × environment 
interaction. The differences between generations may be due to the various 
genotypes scored by each selection index, the genetic variability within F2 

plots that would be greater than within F3 progeny rows, the genotype by 
environment interactions which may be of large magnitude and the possible 
considerable dominance gene action present and expressed in an F2 
population which is the one we consider most likely Meredith and Bridge 
(1973), El-Mansy (2005) and Abd El-Salam (2005).  
        Mean performance of the 30 selected  families from population I for the  
nine studied traits were presented in Table 4. For boll weight there was one 
family (No. 319) showed highly significant values compared with better parent 
and commercial variety (Giza86). 
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Mean values of seed cotton yield / plant ranged from 24.78g  for family 
No. 204 to 56.79g for family No. 186. Seven  families No. 52, 61, 143, 165, 
186, 198 and 253 were higher than the better parent but they did not differ 
significantly in addition these families did not differ significantly compared 
with the better parent in the earliness index. Moreover, two families No. 140 
and 184 were higher than the better parent for earliness index. 
 
Table 4: Mean performance of the 30 selected families from population I 

based on seed cotton yield per plant, lint percentage, lint 
index and earliness index under the conventional planting 
date in 2013 cotton growing season.  

Selected families 

Traits 

B.W. 
(g) 

S.C.Y. 
(g) 

L.Y. 
(g) 

L.P. S.I. E.I. L.I. 
No.  

B./P. 
No.  

S./B. 

46 2.32 32.28 11.8 36.42 7.68 81.44 4.43 14.14 19.3 

52 2.71 53.31 20.62 38.81 9.00 60.91 5.72 19.66 18.5 

57 2.79 37.67 14.85 39.32 9.73 60.41 6.34 13.44 17.4 

60 2.58 46.22 16.14 35.00 8.25 61.93 4.45 18.32 20.5 

61 2.70 52.45 19.40 36.96 9.40 61.16 5.51 19.69 18.1 

81 2.92 32.45 8.57 38.84 9.69 64.25 6.17 11.02 18.4 

130 2.52 37.70 13.78 36.55 8.39 76.65 4.86 14.64 19.3 

140 2.84 44.40 17.40 38.77 9.03 86.22 5.74 15.67 19.4 

143 2.69 53.84 20.90 38.91 8.43 78.63 5.36 20.09 19.6 

157 2.44 39.88 15.46 38.18 8.35 79.31 5.22 16.11 18.3 

161 2.58 36.36 13.64 37.45 8.77 76.19 5.26 14.01 18.1 

165 3.02 48.79 17.82 36.52 9.13 73.10 5.26 16.20 21.1 

168 2.51 40.88 15.35 37.66 8.04 79.58 4.86 16.21 19.6 

184 2.54 34.83 13.11 37.60 8.32 87.08 5.00 13.83 19.2 

186 3.17 56.79 22.27 39.10 9.67 68.82 6.21 18.37 20.0 

187 2.36 43.65 16.87 38.79 8.52 57.50 5.46 18.79 16.6 

198 2.94 50.62 19.00 37.56 9.55 66.49 5.76 17.42 19.3 

204 2.03 24.78 9.14 36.43 7.24 78.46 4.20 12.49 17.9 

230 2.97 32.89 13.29 40.64 9.12 58.94 6.25 11.06 19.5 

237 3.01 46.59 17.20 36.99 9.37 71.74 5.51 15.56 20.3 

240 3.08 44.17 16.71 37.53 10.29 55.52 6.24 14.30 18.6 

241 3.33 46.13 17.81 38.55 10.60 68.77 6.66 13.99 19.3 

243 3.05 30.37 11.75 38.81 9.05 74.67 5.74 9.89 20.9 

244 2.88 38.49 14.91 38.78 9.57 62.07 6.11 13.34 18.4 

246 3.09 41.81 15.74 37.72 9.83 63.86 6.05 13.33 19.5 

249 3.32 37.93 14.45 38.21 9.77 68.82 6.06 11.46 21.1 

253 3.00 48.29 17.56 36.26 9.52 51.92 5.44 16.17 20.2 

319 4.83 35.60 14.09 40.05 8.49 59.11 5.65 12.33 23.8 

336 2.82 45.58 17.21 37.84 8.8 59.86 5.35 16.47 20.1 

367 2.91 35.04 13.44 38.33 9.47 59.24 5.94 11.98 18.9 

Overall mean 2.71 37.97 14.05 37.03 8.91 66.16 5.27 14.25 19.2 

Better parent 3.15 47.30 19.7 41.7 9.74 83.08 6.95 15.00 18.9 

Commercial variety 3.04 42.3 17.3 40.9 9.23 72.01 6.30 13.9 19.6 

LSD 0.05 0.36 10.04 3.86 1.6 0.97 7.99 0.71 3.24 2.5 

LSD 0.01 0.47 13.23 5.1 2.13 1.21 10.53 0.94 4.28 3.3 

Overall mean represents means of 80 selected families.  
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        Concerning seed cotton yield, four  families No. 52, 61, 143 and 186, 
gave the  higher values and significantly differed from  the commercial variety 
(Giza86). 
        Thus selection for seed cotton yield caused adverse effects on earliness 
and resulted in late mature families. These results were in agreement with 
those reported by Mahdy et al., (2001). Generally the previous results due to 
the better parent reveled that the hybrid (10229×Giza86) had the highest 
promising variety among Egyptian cotton varieties for seed cotton yield and 
earliness at the  present time. For lint yield three families No. 52, 143 and 186 
were higher than the better parent but, they did not differ significantly. Also 
the seven families No. 57, 81, 186, 240, 241 246 and 249 had the higher 
values than the better parent for seed index. For lint index, all families were 
lower than the better parent and the commercial variety (Giza86). Values of 
number of bolls per plant of the families No. 52, 61 and 143 showed the high 
significant estimates compared with the better parent and values of the 
families No. 60, 186 and 187 were differed significantly. Also there were six 
families No. 52, 60, 61, 143, 186 and 187 showed highly significant values 
compared with the commercial variety and only family No. 198 was differed 
significantly. With respect to number of seeds per boll there was one family 
(No. 319) differed highly  significant compared with the better parent and the 
commercial variety (Giza86). 
Mean performance of the thirty selected families from population I 
under late planting date: 
        Mean values were presented in Table 5, showed that for boll weight 
there was only one  family No. 165 differed significant compared to the better 
parent. While, all families were differed significantly with the commercial 
variety (Giza 86) except families No. 52, 185, 198, 206 and 213. 
         Seed cotton yield / plant ranged from 15.29g for family No. 213 to 
68.55g for family No. 58. Families No. 2,  55, 58, 165, 184, 198, 207, 237, 
246 and 249 were higher than the better parent for seed cotton yield and lint 
yield but they did not significantly differed among them, except family No. 58 
was highly  significant for the two traits. The four families No. 58, 165, 184, 
and 246 were highly significant compared to commercial variety for the both  
traits. While, families No. 198 and 207 was differed significant for seed cotton 
yield and lint yield, respectively. For lint percentage families  No. 108, 204, 
206 and 241 were highly significant compared to the better parent, the 
families No. 108, 204, 206, 207, 241 and 289 as well as the four families No. 
14, 198, 204 and 243 showed highly significant and significant values 
compared to the commercial variety. For seed index values of the four 
families No. 2, 68, 102 and 165 were  highly significant and the values of  
families No. 140 and 161 were  significant compared to the better parent. 
Moreover, values of  all  families were significant or highly  significant 
compared to the commercial variety Giza86 except families No. 55, 185, 204, 
237 and 289 which did not have significantly differed. Regarding early index 
all selected  families were not higher than the better parent. While, all  
families except families No. 14, 25, 68, 108, 140, 207, 241, 243 and 289  
were highly significant compared with the commercial variety. For lint index, 
the nine  families No. 2, 68, 102, 108,  109, 140, 161, 165 and 241were 
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highly significant compared  to the better parent, in addition families No. 14, 
25, 206, 207, 246 and 381 were  significant compared to the same parent. 
Compared to the commercial variety all  families were  highly significant and 
significant except families No. 52, 55, 57, 185, 198 and 367. For number of 
bolls per plant four families No. 58, 184, 198 and 246 were highly significant 
compared to the better parent and five families No. 55, 165, 207, 237 and 
249 were  differed significantly. On the other hand, the families No. 58, 184, 
198 were highly significant and only one family No. 246 was significant 
compared to the commercial variety (Giza86). For number of seeds per boll 
all families were not significant compared to the better parent and the 
commercial variety, except family No. 55 which was highly significant for the 
commercial variety.  
         

Table 5: Mean performance of the 30 selected families from population I based 
on seed cotton yield per plant, lint percentage, lint index and 
earliness index under the late planting date in 2013 cotton growing 
season.  

Selected 
families 

Traits 

B.W. 
(g) 

S.C.Y. 
(g) 

L.Y. 
(g) 

L.P. S.I. E.I. L.I. 
No. 

B./P. 
No. 

S./B. 
2 4.1 41.72 08.51 07.71 02.21 16.15 7.60 02.22 20.10 

11 0.2 61.81 06.1 01.81 00.01 16.21 1.61 00.81 22.81 
14 6.0 32.64. 02.25 02.72 01.15 85.28 7.11 00.00 20.60 
25 0.1 22.52 2.11 02.86 01.11 80.51 1.21 2.16 21.02 
52 0.0 01.01 00.01 01.00 01.02 71.22 8.71 06.65 02.78 
55 0.7 66.28 01.20 05.62 2.16 17.70 1.18 08.28 20.50 
57 0.6 61.55 06.28 01.11 01.01 17.58 8.20 06.77 21.21 
58 0.7 15.88 28.12 01.10 01.56 77.02 1.27 20.12 20.50 
68 6.0 05.81 7.21 05.21 02.5 67.71 5.21 7.81 02.71 
102 0.1 08.77 00.02 01.20 02.62 11.61 7.21 02.21 05.65 
108 0.8 01.67 1.56 60.28 01.26 62.10 7.11 7.16 05.75 
109 0.7 00.16 00.27 02.05 00.26 10.11 7.02 02.00 02.21 
140 6.2 22.22 00.88 05.16 00.22 85.22 7.82 01.02 20.62 
161 0.5 05.68 06.77 05.60 00.71 16.58 7.02 00.28 21.02 
165 6.0 80.80 21.88 05.01 02.86 12.87 7.56 08.70 21.25 
184 0.7 86.62 20.18 05.05 01.51 70.02 1.76 05.10 20.2 
185 0.2 01.08 00.60 07.10 2.65 12.05 8.87 06.62 20.11 
198 0.0 80.10 02.21 01.61 2.21 71.71 8.11 21.61 02.51 
204 0.0 25.12 00.55 60.11 2.71 12.18 1.78 00.76 21.12 
206 0 26.10 2.55 60.01 2.26 10.02 7.16 00.16 07.58 
207 0.7 61.80 05.52 61.78 01.01 10.11 1.27 08.26 20.17 
213 2.2 08.22 1.01 02.50 2.56 05.20 1.80 8.22 07.10 
237 0.8 62.16 01.81 02.01 2.11 71.70 1.27 08.80 20.10 
241 0.1 00.28 06.18 62.18 00.01 11.12 5.27 02.77 05.01 
243 0.1 02.22 7.55 02.71 2.51 80.66 1.87 5.61 20.57 
246 0.5 86.12 21.58 05.22 01.21 70.07 1.25 01.22 20.01 
249 0.0 62.00 01.67 05.57 2.26 70.20 1.02 08.71 21.21 
289 0.8 21.70 01.77 61.08 2.01 10.06 1.08 01.15 22.05 
367 0.1 61.81 08.01 07.11 01.11 12.61 1.11 06.01 22.71 
381 0.2 02.17 06.26 05.08 00.85 17.26 7.00 00.10 21.56 

Overall mean 0.8 22.52 00.66 05.01 01.60 82.20 1.81 00.67 21.58 
Better parent 0.7 60.01 08.11 38.50 10.61 77.20 1.11 00.00 22.21 
Commercial 

Variety   
2.7 02.01 02.01 07.11 5.11 65.61 8.21 02.11 02.21 

LSD 0.05 1.81 08.60 1.12 0.77 0.06 01.18 1.55 6.10 2.20 
LSD 0.01 1.70 21.22 7.22 2.02 0.81 00.20 0.01 8.01 0.50 

Overall mean represents means of 80 selected families. 
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        Mean performance of nine traits for the 30 selected families from 
population II  (GIZA75×Sea Island) ×Australian13 were presented in Table 6. 
all Mean values of seed cotton yield per plant did not differ significantly than 
the better parent and they  ranged from 33.40 to 59.50g. For boll weight trait 
one family No. 306 was high and significant compared to  the better parent 
and the commercial variety. Regarding seed cotton yield, all families were not 
significant compared to the better parent and the families No. 100, 141, 154, 
173, 188, 211, 215, 217, 235, 247, 321, 372 and 373 were highly  significant 
compared to the earlier parent, in addition the two families No.  
 
Table 6: Mean performance of the 30 selected families from population II 

based on seed cotton yield per plant, lint percentage, lint 
index and earliness index under the conventional planting 
date in 2013 cotton growing season. 

Selected families 
Traits 

B.W. 
(g) 

S.C.Y. 
(g) 

L.Y. 
(g) 

L.P. S.I. E.I. L.I. 
No. 

B./P. 
No.  

S./B. 

93 0.2 62.6 01.1 05.2 01.2 77.8 1.8 13.2 02.6 

100 2.8 88.0 20.0 05.2 7.6 56.5 6.1 20.9 20.0 

125 0.0 80.7 20.1 61.1 01.0 52.1 1.2 16.2 02.1 

126 0.0 61.6 01.1 02.1 2.5 51.6 1.6 12.9 02.2 

128 0.0 86.0 20.8 02.6 2.0 72.0 1.0 17.8 21.2 

141 2.1 62.2 01.2 61.2 5.5 57.2 8.2 16.2 07.5 

154 0.6 62.7 02.5 02.2 01.8 56.5 7.1 14.4 02.1 

160 0.0 82.0 26.1 61.8 01.7 10.2 7.0 17.9 05.7 

172 0.0 65.0 05.7 05.5 01.0 51.0 1.1 14.7 02.7 

173 0.1 62.1 02.1 02.0 2.2 57.1 8.2 16.4 02.2 

179 0.7 05.1 06.5 02.0 01.2 76.0 1.1 10.2 20.2 

188 0.1 65.0 02.0 61.0 2.0 51.2 1.0 16.3 02.2 

193 0.0 82.1 20.8 60.1 2.8 70.0 1.1 17.0 02.0 

203 0.8 88.2 22.5 61.7 2.2 78.7 1.0 16.0 22.7 

211 2.2 68.1 05.2 61.1 7.5 51.5 8.2 15.8 22.6 

215 0.1 80.0 20.2 60.0 5.5 57.5 1.2 17.3 21.2 

217 0.0 88.1 22.0 02.7 2.0 50.2 1.1 17.8 21.2 

235 2.5 68.0 05.0 61.1 5.8 51.5 8.7 16.2 21.0 

247 0.1 80.7 21.2 02.0 2.1 57.0 8.5 17.5 21.1 

254 0.1 61.6 02.8 60.2 5.8 50.2 1.2 15.7 21.6 

266 2.1 60.2 07.0 60.1 7.5 77.0 8.6 15.9 02.2 

282 2.7 07.2 08.7 60.0 5.0 15.1 8.7 14.2 02.1 

289 2.6 00.6 00.5 60.0 7.0 78.8 8.0 13.7 02.6 

306 0.1 82.8 26.6 60.1 2.6 70.2 1.8 20.0 05.2 

307 0.2 07.8 08.7 60.7 2.6 76.1 1.7 11.7 02.7 

310 6.5 08.8 06.1 60.1 5.5 11.6 1.0 12.5 20.0 

321 0.1 80.1 22.0 60.6 5.2 50.2 1.0 17.4 21.1 

358 0.1 07.5 08.1 60.2 5.5 70.5 1.2 13.0 02.5 

372 2.7 60.8 01.1 61.0 7.7 57.8 8.2 15.3 20.0 

373 2.5 66.2 07.8 02.0 5.7 57.5 8.1 15.9 02.0 

Overall mean 2.2 60.5 01.1 02.8 5.7 71.2 8.7 14.4 21.6 

Better parent 0.1 81.1 02.2 02.2 2.2 76.6 8.7 16.7 21.8 

Commercial variety 0.1 62.0 07.0 61.2 2.2 72.0 1.6 13.9 02.1 

LSD 0.05 1.52 00.1 6.5 0.6 1.21 1.21 1.12 3.3 8.0 

LSD 0.01 0.17 08.5 1.0 0.5 0.21 5.20 1.20 4.323 1.7 

Overall mean represents means of 78 selected families. 
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125 and 254 were significantly differed. While, mean values of seed cotton 
yield per plant showed that the two families No. 160 and 306 and families No. 
203 and 217 were highly significantly and significant compared to the better 
parent, respectively. But these families were late in maturity except the family 
No. 215. These  results were in agreement with Mahdy et al., (2007) who 
reported that selection for seed cotton yield caused adverse effects on 
earliness and resulted in late mature families. Therefore, it will be feasible to 
look for earliness index when selection was practiced for yield. Mean values 
of lint yield showed that the two families No. 160 and 306 were significantly 
differed in seed cotton yield and also significantly differed compared to the 
better parent and the commercial variety, respectively. In addition, the 
families No. 203, 217 and 321 were significant. For lint percentage trait, there 
were not any family significantly differed from the better parent or the 
commercial variety. For seed index, the families No. 93, 125, 172 and 179 
were significantly differed compared to the better parent and the commercial 
variety (Giza86). While, the two families No. 154 and 160 were highly   

Significant compared with the better parent and commercial variety. For 
number of bolls/ plant families No. 100 and 306 were significant compared to  
better parent, while families No. 100 and 306 were highly significant for 
commercial variety  and families No. 128, 160, 215, 217, 247 and 321 were 
differed  significant compared to commercial variety. For lint index, the 
families No. 125, 154, 160,172,179,193 and 307 were differed highly 
significant and families No. 93, 126 and 306 differed significant compared to 
better parent, respectively. While, only one family No. 160 was differed highly 
significantly compared to commercial variety. For number of seeds per boll, 
all families were not differed significantly compared with better parent and 
commercial variety, respectively.  

Mean performance of the 30 selected families of population II under 
late planting date were presented in Table 7. Mean values of seed cotton 
yield ranged from 33.20g for family No. 343 to 62.25g for family No. 304. For 
boll weight, mean values of  all families differed significantly or highly 
significant from the commercial variety (Giza86), except four families No. 5, 
56, 117 and 141. All families did not significantly differed from the better 
parent. For seed cotton yield, the families No.77, 100, 173, 186, 282, 304 and 
313 mean values were differed significantly  compared to the better parent.  
While, the mean values of 15 families differed significantly or highly 
significant from the commercial variety. The same trend was observed in the 
earliness index since mean values of all families were significantly differed or 
highly significantly compared to the commercial variety except the families 
No. 172 and 343 compared to better parent but the two families No. 215 and 
372 were differed significantly compared to the better parent. For lint yield 
seven families were differed significantly compared to the better parent and  
only one family was highly significant. While, 26 families were significant or 
highly significantly  compared to the commercial variety.  For the trait of  lint 
percentage, the five families No. 5, 93, 204, 259 and 343 showed high 
significant estimates compared to the better parent. While, families No. 41, 
111, 141, 172, 179, 211, 217, 282 and 318 were differed significantly on the 
other hand, the families No. 5, 41, 93, 141, 204, 259, and 343 were highly 
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significant and families No.  111, 172, 179, 211, 217, 282, 318 and 373 were 
differed significantly compared to the commercial variety. For seed index all 
selected families did not differ significantly compared to the better parent 
while, 18 families were highly significant compared to the commercial variety 
and the families No. 100, 179,  282, 318 and 374 were differed significantly. 
For number of bolls / plant, five families No. 100, 179, 282, 318 and 304 were 
highly significant compared to the better parent and the commercial variety 
(Giza86). The seven families No.          

 
Table 7: Mean performances of the 30 selected families from population 

II based on  seed cotton yield per plant, lint percentage, lint 
index and earliness index under the late planting date in 2013 
cotton growing season. 

Selected 
families 

Traits 

B.W. 
(g) 

S.C.Y. 
(g) 

L.Y. 
(g) 

L.P. S.I. E.I. L.I. 
No. 

B./P. 
No. 

S./B. 

5 3.07 33.88 13.45 40.00 9.40 60.19 6.26 11.14 19.71 

41 3.41 43.40 17.13 39.61 10.58 67.29 6.94 12.81 19.58 

56 3.14 51.08 19.72 38.71 9.60 72.25 6.07 15.92 19.96 

77 3.47 57.31 22.05 38.61 10.22 70.09 6.42 16.41 20.98 

93 3.70 51.89 20.84 40.54 10.80 67.65 7.32 13.92 20.68 

100 3.38 60.23 22.68 37.71 9.86 72.79 5.97 18.13 21.43 

111 3.47 43.12 17.08 39.48 10.45 63.92 6.86 12.63 20.20 

117 3.13 52.29 20.19 38.72 9.63 72.54 6.08 17.02 19.84 

141 3.13 37.93 15.01 39.61 9.72 63.83 6.38 12.39 19.53 

172 3.22 38.04 15.05 39.41 10.00 59.10 6.52 11.92 19.84 

179 3.40 57.32 22.74 39.45 9.82 73.34 6.42 17.15 20.99 

183 3.34 43.39 17.00 39.01 10.32 66.21 6.62 12.97 19.80 

186 3.65 58.89 22.71 38.54 10.86 73.35 6.83 16.41 20.81 

204 3.61 34.07 13.73 39.91 10.46 54.98 6.95 9.40 20.82 

211 3.47 55.75 22.01 39.41 10.12 70.42 6.63 16.20 20.88 

215 3.40 56.49 21.91 38.91 10.04 74.43 6.41 17.15 20.63 

217 3.4 45.32 17.76 39.37 10.34 66.5 6.7 13.3 20.1 

259 3.38 40.45 16.17 40.02 10.44 63.34 6.97 11.81 19.43 

282 3.17 59.22 23.37 39.47 9.94 71.31 6.49 18.94 19.39 

304 3.45 62.25 24.18 38.84 10.76 72.88 6.84 18.12 19.76 

306 3.44 55.03 20.22 37.97 9.70 71.04 5.95 15.97 21.98 

313 3.61 61.61 23.62 38.24 10.62 73.58 6.58 17.14 21.07 

315 3.38 51.43 20.01 35.8 10.02 71.37 6.4 15.10 20.8 

318 3.3 44.2 17.3 39.3 9.80 69.5 6.4 13.70 20.2 

321 3.28 53.14 19.87 37.19 9.26 72.58 5.51 16.23 22.23 

343 3.2 33.2 13.2 39.9 9.30 57.7 6.2 10.30 20.8 

358 3.26 46.81 18.28 39.09 10.62 71.08 6.81 14.46 18.69 

372 3.41 55.74 21.32 38.24 10.56 74.33 6.55 16.44 20.07 

373 3.55 56.52 21.91 39.11 10.34 69.85 6.64 16.01 20.97 

374 3.2 50.95 19.1 37.4 9.80 71.9 5.9 15.70 20.3 

Overall mean 3.28 44.42 17.02 38.29 9.94 65.77 6.18 13.57 20.47 

Better parent 3.5 41.2 15.6 37.8 9.80 63.1 6.00 11.9 22.7 

Commercial 
variety 

2.7 32.5 12.1 37.6 8.60 48.4 5.2 12.0 19.9 

LSD 0.05 0.47 15.98 6.2 1.5 1.2 10.9 0.797 4.5 2.7 

LSD 0.01 0.63 21.99 8.2 1.9 1.4 14.4 1.1 5.9 3.6 

Overall mean represents means of 78 selected families. 
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77, 117, 179, 186, 215, 313 and 372 were significantly differed than the better 
parent and the families No. 117, 179, 215 and 313 were significantly differed 
for the commercial variety. For number of seeds per boll, all families did not 
differ significantly than the better parent or the commercial variety.The 
previous results indicated that, the different genetic advance between the two 
populations under the two planting dates may not be the most factor which 
affects estimates of genetic variance such factor includes, type of genetic 
material and existence of linkage, high frequencies of coupling phase (AB/ab) 
causes on up ward bias in variances (Hallauer and Miranda, 1981).  
         Also, the results indicated that mean performance for most families 
differed under the two planting dates these results could be due to gene 
expression for these families as a result to change of environment to stress 
environment . Therefore, selection for more adaptable lines to stress of late 
planting date; have high yield and yield components should be under the 
same environment conditions, because of the genetic variance (Falconer, 
1981).  The differences between generations may be due to the variances 
genotypes scored by each selection index, the genetic variability within F2 
plots that would be greater than within F3 progeny rows, the genotype by 
environment interactions which may be of large magnitude and the possible 
considerable dominance gene action present and expressed in an F2  

population which is the one we consider most likely; Meredith and Bridge 
(1973), El-Mansy (2005) and Abd El-Salam (2005). 
        The observed direct gain of the best five families which were selected  
based on seed cotton yield in population I [(10229×Giza86) 
×(PimaS6×Giza89)]are presented in Table 8. The observed gain in seed 
cotton yield / plant as percentage from better parent and commercial variety 
under conventional sowing date ranged from 7.00 to 20.10% and ranged from 
28.70 to 66.50% in late sowing date from the better parent. Moreover, it 
ranged from 19.60 to 34.30% and from 63.20 to 111.10% under the 
conventional and the late sowing dates for the commercial variety (Giza86), 
respectively. The best five families were not significant compared to better 
parent for seed cotton yield and early index under conventional sowing date. 
While, the mean values of  the four best families No. 52, 61, 143 and 186 
were significant compared to the better parent for number of bolls per plant. 
The four, three, and the five best families differed significantly compared to 
commercial variety (Giza 86) for the three traits, seed cotton yield, lint yield 
and number of bolls per plant under the conventional sowing date. Under the 
late sowing date for population I ,only one family from the best five families 
No. 165 was differed significant compared to the better parent for boll weight, 
family No. 58 was highly significantly for seed cotton yield and lint yield, also 
family No. 165 was significant for seed index. The best five families showed 
significantly differences compared to better parent for number of bolls/plant. 
With respect of seed cotton yield, lint yield, seed index, earliness index and 
number of bolls/plant the best five families exhibited significant mean values 
compared to the commercial variety (Giza86). Four and three of the best 
families for boll weight and lint percentage showed significant mean values 
too. 
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Table  8: Observed gain and correlated response after one cycle of 
pedigree selection for seed cotton yield per plant measured 
in percentage of the better parent and commercial variety 
respectively in population I under conventional and late 
planting date. 

Family number 

Traits 

B.W. 
(g) 

S.C.Y. 
(g) 

L.Y. 
(g) 

L.P. S.I. E.I. L.I. 
No. 

B./P. 
No. 

S./B. 

Conventional planting date 

B
e
tt

e
r 

p
a

re
n

t 

52 -14 12.7 3.9 -6.9 -7.6 -27.3 -18.1 31.1** -2.1 

61 -14.3 10.9 -1.5 -11.4 -3.4 -27.0 -21.1 31.3** -4.2 

143 -14.6 13.8 6.1 -6.7 -13.4 -6.2 -23.2 33.9** 3.7 

186 0.63 20.1 13.0 -6.2 -0.72 -17.9 -11.0 22.5* 5.8 

198 -6.7 7.00 -3.6 -9.9 -1.9 -20.7 -17.5 16.1 2.1 

C
o

m
m

e
rc

ia
l 
 

p
a

re
n

t 

52 -10.9 26.0* 19.2 -5.1 -2.5 -15.5 -10.3 41.4** -5.6 

61 -10 24.1* 12.1 -9.5 2.2 -15.2 -14.1 41.7** -7.7 

143 -10.3 27.2* 20.8 -4.9 -8.7 -.0 -15.6 44.5** 0.00 

186 4.3 34.3** 28.9** -4.4 5.4 -4.6 -3.1 32.2** 2.0 

198 -3.3 19.6 9.8 -8.1 4.3 -7.8 -9.4 25.3* -1.5 

Late planting date 

B
e
tt

e
r 

p
a

re
n

t 

58 0.00 66.5** 60.8** -4.9 2.3 -0.01 4.30 77.2** -3.9 

165 16.2** 29.9 31.7 -3.6 18.3** -0.09 30.0 32.1* -7.5 

184 0.00 32.03 34.9 -3.1 1.9 -.5.02 12.3 51.3** -6.6 

198 6.2 28.7 22.9 -5.5 -6.6 -0.64 -6.3 71.5** -12.7 

246 2.7 31.1 33.6 1.3 2.8 -.7.6 16.2 42.7** -5.7 

C
o

m
m

e
rc

ia
l 
 

p
a

re
n

t 

58 37.0** 111.1** 107.3** -2.7 25.6** 59.5** 21.2 75.7** 9.5 

165 59.3** 64.4** 69.7** 2.1** 45.3** 43.7** 50.00 30.95* 5.5 

184 5.7** 67.4** 74.00** 2.1** 25.6** 51.4** 29.6 50.00** 6.6 

198 12.96 63.2** 58.5** -3.2 14.7** 58.5** 7.7 70.1** 7.3 

246 8.6** 66.2** 72.2** 3.1** 26.7** 47.5** 34.6 41.6** 7.5 

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

 
         Data in Table 9 showed the observed gain as percentage from the 
better parent and the commercial variety  under conventional and late sowing 
dates for the population II [(Giza75×Sea Island)×Australian13] ranged from 
9.00 to 17.60% and from 30.40 to 40.70%  for seed cotton yield compared to 
the better parent and the commercial variety, respectively under the 
conventional sowing date. Also, it ranged from 42.90 to 51.10% and from 
81.20 to 91.50% for seed cotton yield compared to the better parent and the 
commercial variety, respectively under the late planting date. .Three best 
families for lint index differed significantly compared to the better parent 
under the conventional planting date. Values of the two best families for boll 
weight, for earliness index and  number of bolls/plant were differed 
significantly compared to the better parent, respectively. One family No. 306  
for lint yield as well as  seed index the family No. 160 were differed 
significantly compared to the better parent, respectively under the 
conventional planting date.  
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Table  9: Observed gain and correlated response after one cycle of 
pedigree selection for seed cotton yield per plant 
measured in percentage of the better parent and 
commercial variety respectively in population II under 
conventional and late planting date. 

Family number 

Traits 

B.W. 
(g) 

S.C.Y. 
(g) 

L.Y. 
(g) 

L.P. S.I. E.I. L.I. 
No. 

B./P. 
No. 

S./B. 

Conventional planting date 

B
e
tt

e
r 

 

p
a
re

n
t 

100 -17.8 9.00 10.9 -4.4 -19.6 14.0** -19.3 25.1* 2.7 

160 8.6* 16.8 24.7 1.5 16.3** -14.2 28.8** 7.2 -8.8 

203 15.13* 10.5 18.8 2.00 0.00 1.7 10.5* -4.3 10.9 

215 3.3 9.9 14.9 -0.50 -0.98 11.8** 5.6 6.6 -2.0 

306 -1.3 17.6 27.1* 2.7 1.70 -4.2 14.0** 19.9* -7.8 

C
o
m

m
e
rc

ia
l 
 

p
a
re

n
t 

100 17.8 30.4* 22.9 -6.7 -19.6 17.3** -28.1 50.4** 7.4 

160 8.6* 39.8** 38.4** -.0.98 16.3** -11.4 14.1** 28.8* -4.6 

203 15.13* 32.2* 31.8* -0.005 0.00 5.00 -1.6 15.03 16 

215 3.3 31.5* 27.6* -2.9 -1.1 15.4** -5.9 28.1* 6.6 

306 -1.3 40.7** 41.0** 0.22 2.2 -1.2 1.6 44.03** -3.57 

Late planting date 

B
e
tt

e
r 

p
a
re

n
t 

100 -2.3 46.1* 45.4* -0.26 0.61 15.35 -0.5 52.3** -5.6 

186 -8.4 43.7* 49.8** 4.4** 1.4 13.00 8.2* 59.2** -14.6 

282 5.5 42.9** 32.8* 2.00 10.82 16.24 13.3* 37.9* -8.4 

304 -0.29 51.1* 55.0** 2.6 9.8 15.5 13.0* 52.3** -13.00 

313 4.3 49.5* 51.4** 1.2 8.4 16.6 10.0* 44.03** -7.2 

C
o
m

m
e
rc

ia
l 
 

p
a
re

n
t 

100 25.2** 85.2** 87.4** 0.29 14.7** 50.4** 14.8 51.1** 7.5 

186 17.4** 82.2** 83.1** 4.4** 15.1** 47.3** 24.8** 57.8** -2.5 

282 35.2** 81.2** 87.7** 2.5 26.7** 51.5** 30.8** 36.75** 4.6 

304 27.8** 91.5** 99.8** 2.8* 25.1** 50.6** 31.5** 51.00** -0.70 

313 33.7** 89.5** 95.2** 1.2 23.5** 52.02** 26.5** 42.8** 5.9 

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

 
      The best five families showed significant difference for seed cotton yield 
per plant compared to the commercial variety (Giza86) under the 
conventional planting date. The four best families for lint yield and number of 
bolls/plant differed significantly compared to the commercial variety, 
respectively. The two best families exhibited significant difference for boll 
weight and earliness index. Value of one family for seed index and lint index 
were differed significantly compared to the commercial variety under the 
conventional planting date. Concerning the late planting date for population II, 
the best five families for seed cotton yield, lint yield and number of bolls per 
plant, were differed significantly compared to the better parent. Also the best 
four families significantly surpassed for lint index compared to the better 
parent. Value of only one family No. 186 was differed highly significant for lint 
percentage compared to the better parent under the late planting date. In 
comparing with the commercial variety the best five families for boll weight, 
seed cotton yield, lint yield, seed index, earliness index and number of bolls 
per plant were highly significant. The best four families for lint index showed 
significant difference compared to the commercial  variety (Giza 86). The best 
two families for lint percentage significantly surpassed the commercial 
variety. 
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Generally, the previous results showed that some selected genotypes 
obtained  from both populations response to late planting date conditions and 
achieve economic yield but it late in maturity compared to the better parent. 
While, these selected genotypes that may be promising at the later 
generations surpass yielding and more earlier than the commercial variety 
(Giza 86). These results are in agreement with those obtained by Mahdy 
(1983 b), Mahdy et al., (1987 a and b), Singh et al., (1993), Awaad and 
Hassan (1996) and Mahdy et al., (2001 and 2007). 
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الكفاءة النسبية لبعض التراكيب الوراثية لمحصول القطن و مكوناته تحت مواعيد  الرراعدة 
 المتأخرة

 فتحد  و, علا عب  الرحمن جلال*, محم  عرت عب  السدلا*** *عب  الحمي  عب  الحمي  على
 السي  الفقى**

 جامعة كفر الشيخ –كلية الرراعة  -قس* الوراثة  * 
 الجيرة –البحوث الرراعية  مركر –** معه  بحوث القطن 

 
 الملخص

 
بلعنسببب  ازاأ ناببنلق اعالببر اععابب   و عببرعى يعلبب  ع ببب  اعالببر  هلعبب  زو العببم عيعببلز اعة ا بب  ي

و فب  را  اعوتب   جيبزا عحاولاعت بي  نانلق تلائم ظ وق اعة ا   اععتأخ ة و تعل   كبي ةاععا   نهعي  
عوا يببز اعة ا بب   فبب ة ا ت ببل  عكلنيبب لإعت اكيببم اعو اةيبب  نتخببلم بعبب  اإ عبب إ ليببف فببلر هببرا اعز اسبب  ت ببزق 

 اسبتخزامكلعل. و تم  شتو اععحلايل اعشتوي  حت  يتعكر اععةا  ير عر اعحاول  ل  عحاول  اععتأخ ة بعز
و تز تيع   لئلا  اعجيبل اعةلعبل ععشبي تير عبر اعالبر  سم عتحسير بع  اعافل ل يا  الانتخلم بسجلا  اعن

 (يونيبو نول ) اععتبأخ ةاعة ا    و (عليو نول)اعة ا   اعتاليزي     تح  عيعلزير علة ا   سعحل اعز ا اععا  
ةببلال   فبب ة  بب  فبب  تج ببب  تلل ببل  كلعلبب  اععشببوائي  و  2100,  2102  ة ا بب  اعالببر خببلال عوسببع

و تحب  ظب وق اعة ا ب  اععتبأخ ة يونيب 2102خبلال عوسبم  اعةبلن عك  ا  و سبق هبرا ة ا ب  نبلتبل  اعجيبل 
عيعبلز اعة ا ب  اععتبأخ  بلعنسبب  علجيبل  فب كبلر نكبب   اعبو اة و نوضح  اعنتلئج نر ععلعبل الاخبتلاق  .2102
 عيعببلز اعة ا بب  اععلزيبب  فبب اعجيببل اعةلعببل  فبب %(  ببر ععلعببل الاخببتلاق 02.82فبب  اععشببي ة ااوعبب  )  اعةببلن 

 اععتبأخ ةشبي ة تحب  ظب وق اعة ا ب  علجيل اعةلعل عبنف  اعع اعو اة ختلاق , بينعل ةاز ععلعل الإ%(01.22)
 %(00.06) اعةببلن فبب  اعجيببل  اعببو اة خببتلاق بينعببل تفببوق ععلعببل الإ ( بلعنسببب  عاببف  اععحاببول.06.76%)

 (.00.22 : 07.01اعة ا بببببببب  اعتاليزيبببببببب  و اععتببببببببأخ ة )عيعببببببببلز   فبببببببب  اعةلعببببببببل اعجيببببببببل فبببببببب  ف نبببببببب
 : 76.58فببب  اععشبببي تير )  ععتبببأخ ةااعة ا ببب  اععلزيببب  و  عيعبببلز  فببب  لببب  نكلنببب  تبببيم اععكبببلف  اعبببو اة  

( %67.56:68.11ل كبببببلر اععكبببببلف  اعبببببو اة  )(  لببببب  اعتبببببواع  بينعببببب76.11:80.25%( , ) 77.56%
اععحاببول  كعيبب تببيم نوضببح  اعنتببلئج علعشببي ة ااوعبب   نر  . كعببلعلعشببي تير تحبب  عيعببلز اعة ا بب  اععتببأخ ة

( جبب ام 15.88 :08.22لزيبب  بينعببل كلنبب  )بلعنسببب  ععيعببلز اعة ا بب  اععج ام( 81.72:26.75ت اوحبب  عببر )
 ععيعلز اعة ا   اععتأخ ة.

  ( بلعنسببب امجبب 82.81:00.16اععحاببول عببر )كعيبب  و بلعنسببب  علعشببي ة اعةلنيبب  عاببز ت اوحبب  تببيم 
تضح بلر اععلئز اععلاحبظ عنسب  عظ وق اعة ا   اععتأخ ة. و ن( بلج ام12.28:00.21علة ا   اععلزي  و عر )

 (%21.01:7.10)وعب  عبل ببير بلعنسب  علعحاول عال ن  بلام اافضل ف  عيعلز اعة ا   اععلزي  علعشي ة اا
( و 06.0:02.1( فببببب  عيعبببببلز اعة ا ببببب  اععتبببببأخ ة بينعبببببل ت اوحببببب  هبببببرا اعابببببيم ببببببير )%11.8:25.7و )
عبل بلعنسبب  ن (.51عال ن  بلعانق اعتجل ى )جيبةة( ف  عيعلزى اعة ا   اععلزي  و اععتلخ ة بلع000.0:10.21)

( بلعنسببب  ععيعببلزى اعة ا بب  اععلزيبب  و %80.01:62.21( و )%07.11:2علعلئبز فبب  اععشببي ة اعةلنيبب  فكلنبب  )
( %20.81:50.21( و )%61.:61.71:3اععتببأخ ة  لبب  اعتببواع  عال نبب  بأفضببل اابببلأ. بينعببل ت اوحبب  )

نتخببلم بببير سببتع ا  فبب  الإالإبببأر  فبب ر هببرا اعز اسبب  توابب  و عببرعى (.51عال نبب  بلعاببنق اعتجببل ى )جيببةة
عكلني  اعحاول  ل  سبلالا  عتفوتب  عحابوعي  تابلح علة ا ب  فب  اععلئلا  و زاخل اععلئلا  يعل  ف ا  لإ

 (.51اععوا يز اععتأخ ة بلععال ن  بأفضل اابلأ و اعانق اعتجل ى)جيةة
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Table 3: Estimates of coefficient variation for genotypic and phenotype variances as well as heritability % for  
nine studied traits of the two populations (I and II) in F2 and F3 generations, under conventional and late 
sowing date. 

P
o

p
u

la
ti

o
n

s
 

G
e
n

e
ra

ti
o

n
s
 

D
a
te

 

Parameters 
(%) 

Traits 

B.W.   (g) S.C.Y. (g) 
L.Y. 
(g) 

L.P. S.I. E.I. L.I. No. B./P. No. S./B. 

P
o

p
u

la
ti

o
n

 I
 

F
2
 

L
a

te
 PCV 16.00 47.01 48.64 10.25 10.48 - 19.69 45.56 15.83 

GCV 9.06 32.52 31.08 8.46 7.70 - 13.57 27.65 11.37 

% 32.00 47.84 40.84 68.04 54.0 - 47.26 36.97 51.56 

F
3
 C
o

n
v

e
n

t

io
n

a
l PCV 9.77 18.83 20.14 3.89 7.34 13.39 10.23 16.98 6.92 

GCV 8.55 16.29 17.59 3.57 6.22 12.68 9.01 14.99 5.11 

% 76.60 74.85 76.30 84.03 71.96 89.62 77.67 77.91 54.62 

L
a

te
  PCV 9.45 39.38 38.93 3.58 8.17 13.69 9.27 27.48 7.83 

GCV 7.55 34..74 34.04 3.17 7.17 12.29 7.87 24.41 6.01 

% 63.79 77.84 76.46 78.61 76.99 80.67 72.19 78.92 59.02 

P
o

p
u

la
ti

o
n

 I
I 

F
2
 

L
a

te
 

d
a

te
 PCV 18.71 49.47 48.82 8.48 11.00 - 17.42 44.32 17.93 

GCV 11.28 33.34 27.83 6.44 7.40 - 9.31 19.12 13.17 

% 36.36 45.60 32.50 57.72 45.23 - 28.57 18.19 53.93 

F
3
 C
o

n
v

e
n

t

io
n

a
l PCV 38.35 20.1 21.16 2.96 34.04 10.89 11.1 16.54 9.71 

GCV 6.75 17.30 18.53 2.66 33.67 10.49 10.2 14.39 3.67 

% 3.10 74.06 76.60 8.65 97.8 92.8 84.67 75.7 14.35 

L
a

te
  PCV 5.36 19.04 19.45 2.74 4.28 9.06 6.86 17.36 5.13 

GCV 1.92 13.99 14.34 2.35 1.23 6.84 5.06 12.59 1.98 

% 12.90 53.98 54.37 73.50 8.28 57.03 54.40 52.60 14.90 

(-) trait wasn’t measured. 
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