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ABSTRACT 

 
Field experiment was carried out at the Experimental Farm of Rice Research 

and Training Center,(RRTC), Sakha, Kafr EL-Sheikh, Egypt during 2010 and  2011 
summer seasons. In order to estimate general combining ability (GCA) and specific 
combining ability (SCA) effects of the parents and their F1 for some agronomic and 
yield and its component traits. This study involving ten rice genotypes, i.e. three 
commercial varieties (Giza178, Sakha103 and Sakha106), one promising line Gz 
9057-6-1-3-2 (Giza179) and six Egypt ∕ America bold grains genotypes (SKC 23819-
189-1-1-1-3-1-2-4-2, SKC 23819-192-2-1-2-2-4-2-1-2, SKC 23819-192-2-1-2-3-1-1-1-
2, SKC 23819-192-2-1-2-4-5-3-2-1, SKC 23819-192-2-2-1-1-2-1-2-2 and SKC 23819-
192-2-2-1-1-2-2-1-2. The parental genotypes have a wide range of variations for all 
studied traits, origin, pedigree and group type. Ten parental genotypes in this study 
were sown in three sowing dates. A line x tester cross was conducted among the ten 
parents (four lines and six testers) in (2010) to produce (24) crosses. The parental 
genotypes and their 24 crosses were studied for eight traits i.e. No of days to heading 
(day), plant height (cm), number of tillers plant-1, flag leaf area (cm2), grain yield plant-1 
(g), number of panicles plant-1, 1000-grain weight (g), and number of filled grains 
panicle-1 the mean square of parents, crosses and parents vs. crosses revealed highly 
significant variations for all traits under investigation. GCA were found to be highly 
significant for all studied traits, except grain yield plant-1 and 1000-grain weight for 
Sakha 103 and grain yield plant-1 for line (Gz 9057-6-1-3-2) which was found to be not 
significant while testers, namely SKC 23819-189-1-1-1-3-1-2-4-2, SKC 23819-192-2-
1-2-3-1-1-1-2 and SKC 23819-192-2-2-1-1-2-1-2-2 were also not significant for grain 
yield plant-1. Sakha 103 and Sakha 106 were good combiners for early maturing. 
Regarding to number of tillers plant-1, flag leaf area (cm2), number of panicle plant-1 
and number of filled grains panicle-1, the parental variety, Gz 9057-6-1-3-2 exhibited 
highly significant positive GCA effects for these traits. The rice variety Sakha 106 was 
found to be highly significant positive GCA effects for 1000-grain weight and grain 
yield plant-1. While, SKC 23819-192-2-2-1-1-2-1-2-2 proved to be excellent combiner 
for 1000-grain weight, while SKC 23819-192-2-2-1-1-2-2-1-2 was the best combiner 
also for the grain yield plant-1 this traits would be of practical interest in breeding 
program towards developing high yielding genotypes. Three out of the twenty four rice 
hybrid combinations showed highly significant positive SCA effects for grain yield 
plant-1, 1000-grain weight and number of filled grains panicle-1, this combinations, 
were Sakha 103 x SKC 23819-192-2-1-2-2-4-2-1-2, Giza 178 x SKC 23819-189-1-1-
1-3-1-2-4-2 and Giza 179 x SKC 23819-192-2-1-2-3-1-1-1-2. 
Keywords: Rice, Combining ability, gene action, rice genotypes. 
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INTRODUCTION 
 
Rice is one of the most important food crop in the world since it is the 

stable food for nearly 50% of the world population. Great advances have 
occurred in rice production as a result of the wide-scale adoption of improved 
rice varieties. However, demand for rice in low-income countries continues to 
increase because of increases in the population of rice consumers and 
improvements in living standards. It is estimated that the world will have to 
produce 50 % more rice by 2050. To meet this challenge, high yielding 
potential varieties are needed. Several approaches have been employed for 
developing rice varieties with high yielding potential, such as population 
improvement, ideotype breeding, heterosis breeding, wide hybridization, 
genetic engineering and molecular breeding (Khush, 1999). In self-pollinated 
crops like rice, the good of abrades is to develop true breeding homogeneous 
population with superior of agronomic and other desirable characteristics. 
Accomplishment of these objectives would depend on the suitable choice of 
the parental material, nature of gene action controlling characters under 
consideration and rational choice of breeding method for bringing about quick 
and maximum genetic improvement. This would imply that basic knowledge 
of the genetic behavior of the characters under improvement is a pre-request 
for breeder to manipulate the breeding material in order to isolate superior 
lines. The line by testers analysis have been used in recent years by many 
breeders and genetics to evaluate parental materials before taking any 
decisions concerning the type of breeding system to be used in this concern.  
So, combining ability analysis is the most widely used biometrical tool for 
classifying lines in terms of their ability to combine in hybrid combinations. 
With this method the resulting total genetic variation is partitioned into general 
combining ability, measure of additive gene action and specific combining 
ability measure of non-additive gene action, Hammoud (2004), Kumar et al. 
(2010), EL-Rawainy et al. (2011), Asfaliza et al. (2012), EL-Namaky (2012) 
and Kelah (2012). This investigation aimed to analyze GCA and SCA of the 
parents and their F1 for some agronomic and physiological traits to 
identification of the best parents which the breeder can used in hybrid 
program.  
 

MATERIALS AND METHODS 
 

The research work of the present study was carried out at the 
Experimental Farm of the Rice Research and Training Center (RRTC), 
Sakha, Kafr EL-Sheikh, Egypt, during 2010 and 2011 successive rice 
seasons. The study involving four rice genotypes, i.e. three commercial 
varieties (Giza178, Sakha103 and Sakha106), one promising line (Gz 9057-
6-1-3-2) as well as six bold grain lines (SKC 23819-189-1-1-1-3-1-2-4-2, SKC 
23819-192-2-1-2-2-4-2-1-2, SKC 23819-192-2-1-2-3-1-1-1-2, SKC 23819-
192-2-1-2-4-5-3-2-1, SKC  23819-192-2-2-1-1-2-1-2-2 and SKC 23819-192-
2-2-1-1-2-2-1-2). The parental genotypes have a wide range of variations for 
all studied traits. Origin and parentage of the ten parents were illustrated in 
Table 1. 
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Table 1: Parentage of the parents utilized in this study. 
No. Genotypes Origin Parentage 
1 Giza 178 Egyptian (Giza175/Milyang49) 
2 Sakha 103 Egyptian (Giza 177 / Suweon 349) 
3 Sakha 106 Egyptian (Giza 177 /  Hexi 30) 
4 GZ 9057-6-1-3-2 (Giza 179) Egyptian (Gz 6296 / Gz 1368-S-5-4) 
5 SKC 23819-189-1-1-1-3-1-2-4-2 America ∕  Egypt (L 204 / Giza177) 
6 SKC 23819-192-2-1-2-2-4-2-1-2 Egypt   ∕  America (L 204 / Giza177) 
7 SKC 23819-192-2-1-2-3-1-1-1-2 Egypt    ∕  America (L 204 / Giza177) 
8 SKC 23819-192-2-1-2-4-5-3-2-1 Egypt    �America (L 204 / Giza177) 
9 SKC 23819-192-2-2-1-1-2-1-2-2 Egypt    �America (L 204 / Giza177) 
10 SKC 23819-192-2-2-1-1-2-2-1-2 Egypt    �America (L 204 / Giza177) 
 

The ten parental genotypes in this study were sown in the growing 
season of 2010 in three sowing dates with (15 days) intervals to overcome 
the difference of heading date among the parental varieties. After 30 days 
from sowing, seedling of the ten parents were transplanted to the 
experimental field in three rows, each row was five meters long and (20 x 20 
cm) spacing between plants and rows. A line x tester cross was conducted 
among the ten parents (four lines and six testers) in (2010) to produce (24) 
crosses. The hybridization technique of Jodon (1938) and modified by Butany 
(1961), were used and the hot water method of emasculation was utilized. 
The parental varieties and their resulting 24 crosses were evaluated and 
arranged in a randomized complete block design (RCBD) experiment with 
three replications in 2011 growing season. Each replication contained 34 
rows and each raw contains 25 individual plant for each genotypes. The 
studied traits were number of days to heading (day), plant height (cm), 
number of tillers plant-1, flag leaf area (cm2), grain yield plant-1 (g), number of 
panicle plant-1, 1000-grain weight (g), and number of filled grains panicle-

1.Genotypes means were used for the analysis of variance Singh and 
Chaudhary, (1985). Combining ability analysis was also performed according 
to Singh and Chaudhary, (1985). 

The data were subjected to analysis of variances for a randomized 
complete block design as suggested by Panse and Sukhatme (1957) and the 
analysis of variance for line x tester crossing followed the design of 
Kempthorne (1957) 
 

RESULTS AND DISSCUTION 
 
Analysis of variance:  

Analysis of variance in Table (2) revealed that highly significant 
differences among the 34 genotypes (24 cross combinations, 4 lines (female 
parents) and 6 testers (male parents) tested for all studied characters. The 
parental lines and the crosses showed highly significant differences for all 
studied characters. Parents vs. crosses mean squares indicated that average 
heterosis were highly significant for all traits. On the other hand, the male 
testers and female lines exhibited highly significant differences for all studied 
characters. The highly significant mean squares of lines × testers for all 
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characters indicated that they interacted and produced markedly different 
combining ability effects, and this might be due to the wide genetic diversity 
of lines and testers. 

The results also illustrated that the general combining ability effect of 
lines (female parents) showed highly significant for all studied yield and its 
component characters. The general combining ability variances of testers 
(male parents) were highly significant for all yield and its component 
characters. These results were fully in agreement with EL-Refaee  (2002), 
EL-Abd et al. (2003), EL-Mawafi and Abou Shousha (2003), Hammoud 
(2004), El-Rawainy et al. (2011), Asfaliza et al. (2012) and El-Namaky, 
(2012).  

 
Table (2): Analysis of variance and mean square from line x testers 

analysis for studied characters. 
S.O.V D.F Days to heading 

(days) 
Plant height 

(cm) 
Number. of 
tillers plant-1 

Flag leaf area 
(cm2) 

Reps. 2 0.992 0.381 0.055 2.206 
Genotypes 33 74.09** 303.7** 100.2** 49.59** 
Parents 9 121.6** 379.37** 32.11** 43.92** 
P.Vs.C 1 706.6** 2839.2** 494.2** 242.29** 
Crosses 23 28.0** 163.9** 109.8** 43.43** 
Gca (Lines) 3 106.7** 806.4** 721.8** 75.59** 
Gca (Testers) 5 18.11** 60.68** 7.917** 47.34** 
Sca (Line x testers) 15 15.56** 69.93** 21.37** 35.69** 
Error 66 0.33 0.268 0.433 0.497 
*and**, Significant at 5% and 1% levels of significant, respectively. 
         
Table (2): Continue. 

S.O.V D.F 
Grain yield 

plant-1  
(g) 

Number. of 
panicles  

plant-1 

1000-grain 
weight  

(g) 

Number .of 
filled grains 

panicle-1 
Reps. 2 1.569 0.191 0.003 26.91 
Genotypes 33 272.0** 96.02** 43.42** 2600** 
Parents 9 174.3** 24.01** ۱۲٥.۳** ٥۱٥.۳۹**  
P.Vs.C 1 2478.87** 481.6** 37.84** 0.308** 
Crosses 23 214.3** 107.4** 11.59** 3530** 
Gca (Lines) 3 376.0** 721.7** 49.97** 6216** 
Gca (Testers) 5 234.3** 5.840** 13.62** 4459** 
Sca (Line x testers) 15 175.3** 18.45** 3.249** 2682** 
Error 66 10.45 0.496 ۰.۰۳۲ ۱٥.۹۹ 
 *and**, Significant at 5% and 1% levels of significant, respectively. 
 
Mean performance: 

The ordinary analysis of mean performances for all parental genotypes 
and their F1 generation for studied characters are presented in Table 3 for 
flag leaf area and number of tillers plant-1 the highest values are preferred for 
breeding programs but the lowest values were desirable for number of days 
to heading (days), plant height (cm). The most desirable mean values 
towards the earliness were obtained from parents No. (3, 2), Sakha 106 and 
Sakha 103 gave the lowest mean values (95.9 and 97.1 days), respectively. 
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On the other hand, the results revealed that the crosses No. (1, 16 and 9) 
exhibited the lowest mean values of days to heading (106.9, 107.8 and 
107.9), respectively. While, two crosses No. (23 and 21) recorded the highest 
mean values of days to heading (117.7 and 117.9 days), respectively.  

 Regarding to plant height (cm) the shortest plant height is desirable. 
The two parents, No. (7 and 10) gave the lowest mean values of plant height 
(68.7 and 69.7 cm) respect. While, Sakha 106 gave the highest mean values 
of 100.50 cm. The F1 hybrids which exhibited the highest mean values for 
plant height were undesirable. Three crosses, No. (23, 19 and 21) gave the 
highest mean values, their mean values were (104.4, 105.3 and 106.28 cm), 
respectively. The results revealed that the crosses, No. (9, 13 and 7) 
exhibited the lowest mean values for plant height (desirable), estimated mean 
values were (82.1, 83.9 and 84.2 cm), respectively. Finally, the F1 hybrids 
approximately had the highest mean values compared with their parental 
varieties indicated that the F1 generation, possess the over dominance for 
this trait. 

As for number of tillers plant-1 the parental genotypes, No. (5 and 4) 
recorded the highest mean values (27.3 and 27.5 tillers), respectively. While, 
the parental genotypes, No. (2 and 8) gave the lowest mean values of 
number of tillers (18.83 tillers). On the other hand the five crosses, No. (22, 
23, 24, 19 and 21) exhibited the highest mean values it was ranged between 
(33.8 to 39.6 tillers). While, the three crosses, No. (6, 1 and 9) gave the 
lowest mean values (20.22, 20.42 and 20.71 tillers), respectively. 

Concerning to flag leaf area (cm2), the parental genotypes, No. (7) SKC 
23819-192-2-1-2-3-1-1-1-2, recorded the lowest (undesirable) mean values 
(25.83 cm2), while genotypes, No. (10 and 1) scored the highest mean values 
(35.17 and 38.11 cm2), respectively. From another side, the results showed 
that three crosses, No. (1, 20 and 23) exhibited the highest mean values 
(33.5, 33.6 and 36.8 cm2), respectively. While, the two cross combinations, 
No. (11 and 9) gave the lowest mean values (21.8 and 22.38 cm2), 
respectively. 

Regarding to grain yield plant-1 the parent, No. (7) SKC 23819-192-2-1-
2-3-1-1-1-2 and parent, No. (1) Giza178 recorded the highest mean values 
(62.6 and 70.3 (g)), respectively. While, parent, No. (5) SKC 23819-189-1-1-
1-3-1-2-4-2 and No. (6) SKC 23819-192-2-1-2-2-4-2-1-2 exhibited the lowest 
mean values (44.7 and 46.0 (g)), respectively. On the other hand, the five 
crosses, No. (4, 15, 22, 24 and 18) gave the highest grain yield plant-1 their 
estimated mean values ranged between (73.4 to 81.7 (g)). While, one cross, 
No. (2) gave the lowest mean values for this trait their estimated value was 
(41.9 (g)). 

As for number of panicles plant-1, the parental genotypes, No. (4) Gz 
9057-6-1-3-2 (Giza179) and No. (5) SKC 23819-189-1-1-1-3-1-2-4-2 
recorded the same highest mean values (25.8 panicles plant-1). While, the 
parental genotypes, No. (8) SKC 23819-192-2-1-2-4-5-3-2-1, No. (2) Sakha 
103 and No. (10) SKC 23819-192-2-2-1-1-2-2-1-2 gave the lowest mean 
values (18.3, 18.5 and 18.5 panicles plant-1), respectively. On the other hand 
the crosses, No. (20, 22, 24, 23, 21 and 19) exhibited the highest mean 
values their estimated mean values were ranged between (31.1 to 38.7 
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panicles plant-1). While, two crosses, No. (6 and 9) gave the lowest mean 
values (19.4 and 19.7 panicles plant-1), respectively. 
 

Table 3: Mean performances of parental genotypes and their 24 F1 
crosses for studied characters.  

No Genotypes 
No. of 

days to 
heading 

Plant 
height 
(cm) 

No. of 
tillers 
plant-1 

Flag leaf 
area 
(cm2) 

pa
re

nt
s 

1 Giza 178 101.0 95.7 23.5 38.1 
2 Sakha 103 97.1 88.7 18.8 27.4 
3 Sakha 106 95.9 100.5 20.2 32.3 
4 GZ 9057-6-1-3-2 (Giza 179) 98.9 77.7 27.5 33.7 
5 SKC 23819-189-1-1-1-3-1-2-4-2 106.4 82.3 27.3 29.6 
6 SKC 23819-192-2-1-2-2-4-2-1-2 111.6 72.3 23.0 31.0 
7 SKC 23819-192-2-1-2-3-1-1-1-2 110.6 68.7 21.2 25.8 
8 SKC 23819-192-2-1-2-4-5-3-2-1 111.9 72.3 18.8 27.9 
9 SKC 23819-192-2-2-1-1-2-1-2-2 110.2 74.2 20.5 33.4 

10 SKC 23819-192-2-2-1-1-2-2-1-2 108.9 69.7 19.2 35.2 

cr
os

se
s 

 
  

 
  

1 Giza 178xSKC 23819-189-1-1-1-3-1-2-4-2 106.9 102.7 20.4 33.5 
2 Giza 178xSKC 23819-192-2-1-2-2-4-2-1-2 108.9 86.9 21.3 25.4 
3 Giza 178xSKC 23819-192-2-1-2-3-1-1-1-2 109.4 95.9 23.4 24.1 
4 Giza 178xSKC 23819-192-2-1-2-4-5-3-2-1 113.9 91.1 21.6 29.6 
5 Giza 178xSKC 23819-192-2-2-1-1-2-1-2-2 113.2 96.5 25.2 25.1 
6 Giza 178xSKC 23819-192-2-2-1-1-2-2-1-2 110.7 86.2 20.2 28.4 
7 Sakha 103xSKC 23819-189-1-1-1-3-1-2-4-2 108.7 84.2 22.5 26.0 
8 Sakha 103xSKC 23819-192-2-1-2-2-4-2-1-2 109.1 88.0 23.4 26.3 
9 Sakha 103xSKC 23819-192-2-1-2-3-1-1-1-2 107.9 82.1 20.7 22.4 

10 Sakha 103xSKC 23819-192-2-1-2-4-5-3-2-1 108.1 85.2 24.2 30.5 
11 Sakha 103xSKC 23819-192-2-2-1-1-2-1-2-2 109.5 87.3 26.1 21.8 
12 Sakha 103xSKC 23819-192-2-2-1-1-2-2-1-2 109.8 90.7 24.6 27.8 
13 Sakha 106xSKC23819-189-1-1-1-3-1-2-4-2 110.4 83.9 26.5 26.2 
14 Sakha 106xSKC 23819-192-2-1-2-2-4-2-1-2 110.4 91.0 27.8 24.2 
15 Sakha 106xSKC 23819-192-2-1-2-3-1-1-1-2 114.2 87.1 27.8 24.3 
16 Sakha 106xSKC 23819-192-2-1-2-4-5-3-2-1 107.8 87.1 27.1 30.4 
17 Sakha 106xSKC 23819-192-2-2-1-1-2-1-2-2 109.3 87.2 22.6 31.9 
18 Sakha 106xSKC 23819-192-2-2-1-1-2-2-1-2 109.6 85.5 21.9 31.0 
19 Giza 179xSKC 23819-189-1-1-1-3-1-2-4-2 111.1 105.3 39.1 31.0 
20 Giza 179xSKC 23819-192-2-1-2-2-4-2-1-2 115.2 101.2 31.6 33.6 
21 Giza 179xSKC 23819-192-2-1-2-3-1-1-1-2 117.9 106.3 39.6 26.4 
22 Giza 179xSKC 23819-192-2-1-2-4-5-3-2-1 110.9 93.9 33.8 27.1 
23 Giza 179xSKC 23819-192-2-2-1-1-2-1-2-2 117.7 104.4 35.8 36.8 
24 Giza 179xSKC 23819-192-2-2-1-1-2-2-1-2 114.3 92.8 36.6 29.6 

             
LSD                          5% 0.94 0.84 1.07 1.15 
LSD                         1% 1.25 1.12 1.43 1.53 

 
Concerning to 1000-grain weight (g), results in table (3) showed that 

the parental genotypes, No. (7) SKC 23819-192-2-2-1-1-2-2-1-2 and No. (10) 
SKC 23819-192-2-1-2-3-1-1-1-2 exhibited the highest mean values (39.5 and 
39.6 (g)) respectively, but the parental genotype, Giza 178 gave the lowest 
 mean value (21.7 (g)). The results revealed that the F1 hybrids, No. (14, 24, 
11, 12, 18, 23 and 17) exhibited the highest mean values for 1000-grain 
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weight their estimated values were ranged between (33.4 and 35.7 (g)), 
respectively. The F1 hybrids, No. (3 and 4) gave the lowest mean values 
(28.7 and 29.3 (g)), respectively. 

Regarding to number of filled grains panicle-1, the parental genotype, 
No. (6) SKC 23819-192-2-1-2-2-4-2-1-2 recorded the lowest filled grains 
mean value (107.5), while the two rice genotypes, No. (40) GZ 9057-6-1-3-2 
(Giza 179) and No. (1) Giza 178 recorded the highest filled grains panicle-1 
mean values (134.3 and 154.5), respectively. The crosses, No. (10, 18, 19 
and 21) recorded the highest filled grains panicle-1 mean values (135.2, 
168.1, 199.6 and 227.9), respectively. While, the lowest filled grains panicle-1 
values were found in four crosses, No. (5, 4, 6 and 23) their values (73.2, 
83.9, 91.8 and 92.4), respectively. 

 

Table 3: Continue. 

No Genotypess 
Grain 
yield 

plant-1 
(g) 

No. of 
panicles 
plant-1 

1000-
grain 
weight 

(g) 

No. of 
filled 

grains 
panicle-1 

pa
re

nt
s 

1 Giza178 70.3 21.5 21.7 154.5 
2 Sakha103 56.3 18.5 26.6 121.3 
3 Sakha106 52.1 19.5 28.4 118.7 
4 GZ9057-6-1-3-2 (Giza 179) 52.1 25.8 27.7 134.3 
5 SKC23819-189-1-1-1-3-1-2-4-2 44.7 25.8 36.2 113.5 
6 SKC 23819-192-2-1-2-2-4-2-1-2 46.0 21.8 36.5 107.5 
7 SKC 23819-192-2-1-2-3-1-1-1-2 62.6 20.5 39.5 126.7 
8 SKC 23819-192-2-1-2-4-5-3-2-1 51.2 18.3 38.7 121.8 
9 SKC 23819-192-2-2-1-1-2-1-2-2 56.2 19.5 36.6 120.0 
10 SKC 23819-192-2-2-1-1-2-2-1-2 58.0 18.5 39.6 115.8 

cr
os

se
s 

1 Giza 178x SKC 23819-189-1-1-1-3-1-2-4-2 59.8 20.4 30.4 109.2 
2 Giza 178x SKC 23819-192-2-1-2-2-4-2-1-2 41.9 21.0 29.6 107.4 
3 Giza 178xSKC 23819-192-2-1-2-3-1-1-1-2 64.3 20.8 28.7 132.2 
4 Giza 178xSKC 23819-192-2-1-2-4-5-3-2-1 73.4 20.5 29.3 83.9 
5 Giza 178xSKC 23819-192-2-2-1-1-2-1-2-2 67.1 23.3 29.3 73.2 
6 Giza 178xSKC 23819-192-2-2-1-1-2-2-1-2 57.7 19.4 29.8 91.8 
7 Sakha 103x SKC 23819-189-1-1-1-3-1-2-4-2 70.4 22.3 30.7 114.6 
8 Sakha 103x SKC 23819-192-2-1-2-2-4-2-1-2 66.9 22.7 29.7 100.6 
9 Sakha 103xSKC 23819-192-2-1-2-3-1-1-1-2 64.3 19.7 30.7 124.9 
10 Sakha 103xSKC 23819-192-2-1-2-4-5-3-2-1 58.0 22.0 32.6 135.2 
11 Sakha 103xSKC 23819-192-2-2-1-1-2-1-2-2 68.4 25.6 33.6 124.2 
12 Sakha 103xSKC 23819-192-2-2-1-1-2-2-1-2 62.9 24.3 33.6 112.3 
13 Sakha 106x SKC 23819-189-1-1-1-3-1-2-4-2 71.9 24.4 32.8 128.9 
14 Sakha 106x SKC 23819-192-2-1-2-2-4-2-1-2 62.5 26.7 33.4 131.9 
15 Sakha 106xSKC 23819-192-2-1-2-3-1-1-1-2 73.7 26.4 32.4 131.9 
16 Sakha 106xSKC 23819-192-2-1-2-4-5-3-2-1 69.1 26.2 32.3 123.4 
17 Sakha 106xSKC 23819-192-2-2-1-1-2-1-2-2 71.9 21.6 35.7 122.9 
18 Sakha 106xSKC 23819-192-2-2-1-1-2-2-1-2 81.7 20.6 33.8 168.1 
19 Giza 179xSKC23819-189-1-1-1-3-1-2- 4-2 61.0 38.7 32.3 199.6 
20 Giza 179xSKC 23819-192-2-1-2-2-4-2-1-2 58.9 31.1 32.8 106.8 
21 Giza 179xSKC 23819-192-2-1-2-3-1-1-1-2 59.6 37.8 29.5 227.9 
22 Giza 179xSKC 23819-192-2-1-2-4-5-3-2-1 76.3 33.9 32.3 103.0 
23 Giza 179xSKC 23819-192-2-2-1-1-2-1-2-2 59.4 34.6 34.7 92.4 
24 Giza 179xSKC 23819-192-2-2-1-1-2-2-1-2 77.5 33.9 33.6 118.6 
 L.S.D                            5% 5.28 1.15 0.29 6.53 
 L.S.D                             1% 7.023 1.53 0.39 8.69 
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Estimates of general combining ability effects (GCA): 
 General combining ability effects for agronomic characters are 

presented in Table (4). The estimates of GCA effects for days to heading 
were highly significant and negative in the cases of the lines Sakha 103  
(-2.175), Sakha 106 (-0.771) and Giza 178 (-0.542). Hence, these varieties 
could be considered as good combiners for early maturing. On the contrary, 
positive and highly significant estimate of GCA effects was detected for line 
GZ 9057-6-1-3-2 (3.488). In the case of the testers, No. (1) SKC 23819-189-
1-1-1-3-1-2-4-2 (-1.794) and No. (4) SKC 23819-192-2-1-2-4-5-3-2-1 (-0.841) 
were highly significant and negative. While tester, No. (5) SKC 23819-192-2-
1-2-3-1-1-1-2 (1.311) gave high positive and significant value. Thus estimates 
could help in identifying the parental lines would give crosses of desirable 
duration. Similar results were reported by Babu and Reddy (2002), El-Keredy 
et al. (2003), Chakraborty et al. (2009) and Kumar et al. (2010). 

With regard to plant height results in table (4), for lines, Sakha 103 and 
Sakha 106 were the best combiners with their GCA estimates being highly 
significant and negative having values (-5.519, -4.794), respectively. On the 
contrary, other two rice varieties gave highly significant positive estimates 
varying from (1.431) for Giza 178 to (8.882) for GZ 9057-6-1-3-2. While in 
testers, No. (6 and 4) gave highly significant and negative GCA the values  
(-2.965 and -2.440), respectively. On the contrary, testers, No. (3, 5 and 1) 
gave highly significant positive GCA values (1.054, 2.086 and 2.252), 
respectively. The negative values of GCA effects that means decreased plant 
height could be useful to breed short stature rice varieties to resist the lodging 
and suitable for mechanical harvesting. 

Concerning the number of tillers per plant, in results table (4) showed 
that the parental line, No. (4) Gz 9057-6-1-3-2 and testers, No. (5 and 3) were 
the best general combiners by virtue of their highly significant and positive 
estimates of GCA (9.242, 0.597 and 1.077), respectively. On the other hand, 
the lines, No. (1) Giza 178, (2) Sakha 103, (3) Sakha 106 and testers, No. (6 
and 2) gave highly significant and negative estimates GCA effects varying 
from (-4.792) for Giza 178 to (-0.802) for SKC 23819-192-2-2-1-1-2-2-1-2. 

Results in table (4) revealed that the parental line, Gz 9057-6-1-3-2 and 
testers, No. (5, 1, 6 and 4) exhibited positive and highly significant values of 
GCA effects for flag leaf area, varying from (2.698) for Gz 9057-6-1-3-2 to 
(0.838) for SKC 23819-192-2-2-1-1-2-1-2-2. Whereas, the line Sakha 103 
and testers, No. (3 and 2) gave highly significant and negative estimates of 
GCA effects. Their estimated values were (-2274, -3.764 and -0.691), 
respectively. The results indicated that the forms four rice varieties had longer 
and wider leaves than the others and could be used in the rice crossing 
program as good combiners for increasing flag leaf area.  
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Table (4): General combining ability (GCA) effects for each lines and 
testers for studied traits. 

Genotype 
Days to 
heading 
(days) 

Plant 
height 
(cm) 

Number. of 
tillers plant-1 

Flag leaf 
area  
(cm2) 

Line     
1 – Giza 178 -0.542** 1.431** -4.792** -0.385* 
2 – Sakha 103 -2.175** -5.519** -3.234** -2.274** 
3 – Sakha 106 -0.771** -4.794** -1.216** -0.039 
4 – GZ 9057-6-1-3-2 (Giza 179) 3.488** 8.882** 9.242** 2.698** 
L.S.D.              5% 
                         1% 

0.271 0.244 0.310 0.332 
0.360 0.325 0.412 0.442 

Tester     
1 – SKC 23819-189-1-1-1-3-1-2-4-2 -1.794** 2.252** 0.295 1.125** 
2 - SKC 23819-192-2-1-2-2-4-2-1-2 -0.122 0.012 -0.802** -0.691** 
3 - SKC 23819-192-2-1-2-3-1-1-1-2 1.311** 1.054** 1.077** -3.764** 
4 - SKC 23819-192-2-1-2-4-5-3-2-1 -0.841** -2.440** -0.152 1.327** 
5 - SKC 23819-192-2-2-1-1-2-1-2-2 1.370** 2.086** 0.597** 0.838** 
6 - SKC 23819-192-2-2-1-1-2-2-1-2 0.077 -2.965** -1.015** 1.165** 
L.S.D.              5% 

         1% 
0.331 0.299 0.380 0.407 
0.441 0.398 0.505 0.541 

*and**, Significant at 5% and 1% levels of significant, respectively. 
 

Results in table (4) revealed that the prenatal line, No. (3) Sakha 106 
and testers No. (4 and 6) showed highly significant and positive estimates of 
general combining ability effects for grain yield per plant. It was highest in the 
case of the line Sakha 106 (6.035), and the lowest in the case of the tester, 
No. (4) SKC 23819-192-2-1-2-4-5-3-2-1 (3.420). These rice varieties 
appeared to be good parental combiners in rice crosses for increasing grain 
yield plant-1. On the other hand, the tester, No. (2) SKC 23819-192-2-1-2-2-4-
2-1-2 and line, No. (1) Giza 178 gave highly significant and negative 
estimates of GCA effects (-8.213 and -5.073), respectively. This means that 
these rice varieties seemed to be poor parental combiners in rice crosses 
similar results were recorded by Hammoud et al (2008), Ram, et al. (2010), 
Mirarab et al. (2011), Parimala and Cheralu (2012) and Roy and Senapati 
(2012).   

Results in table (4) revealed that highly significant positive GCA effects 
was recorded for one parental line GZ 9057-6-1-3-2 with respect to number of 
panicles plant-1. The positive and highly significant GCA values were 
recorded for the tester, No. (1) SKC 23819-189-1-1-1-3-1-2-4-2 (0.691). In 
this case, these varieties could be considered as good combiner for 
increasing number of panicles plant-1. On the contrary, highly significant 
negative estimate of GCA effects were obtained for the lines Giza 178  
(-4.841), Sakha 103 (-2.993), Sakha 106 (-1.431) and the tester No. (6)  
(-1.165). 

The trait of 1000-grain weight (g) is one of the chief yield components 
for which genotypes with significantly positive GCA effects are needed. The 
lines No. (4 and 3) and the testers, No. (6 and 5) had highly significant and 
positive GCA their estimated values were 0.720, 1.571, 0.874 and 1.515, 
respectively. These rice varieties appeared to be good parental combiners for 
increasing 1000-grain weight. The parental line No. (1) Giza178 and the 
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testers No. (3, 2, 1 and 4) exhibited highly significant negative GCA effects 
for this trait. Same results were observed by Petchiammal and Kumar (2007). 
Rahimi, et al (2010), Selvaraj et al (2011) and Yashlok et al. (2013). 

 Regarding to number of filled grains panicle-1, results showed that the 
parental lines No. (3 and 4) and the testers No. (1 and 3) gave highly 
significant positive values of GCA effects for this trait their values were 10.97, 
17.87, 14.51 and 30.72, respectively. On the contrary, highly significant 
negative GCA effects was recorded for lines, No. (1 and 2) and testers No. 
(5, 4 and 2) Giza 178, Sakha 103, SKC 23819-192-2-2-1-1-2-1-2-2, SKC 
23819-192-2-1-2-4-5-3-2-1 and SKC 23819-192-2-1-2-2-4-2-1-2, their values 
were -23.92, -4.916, -20.37, -12.15 and -11.88 respectively. These genotypes 
could be considered as poor combiners for filled grains panicle-1, same 
findings were detected by Punitha et al. (2004), Gnanasekaran, et al. (2006) 
and Selvaraj et al. (2011). 
 
Table (4): Continue. 
Genotype Grain yield 

plant-1 (g) 
Number.of 

panicles plant1 
1000-grain 
weight(g) 

Number .of filled 
grains panicle1 

Lines  
1-Giza 178 -5.073** -4.841** -2.311** -23.92** 
2-Sakha 103 -0.639 -2.993** 0.019 -4.916** 
3-Sakha 106 6.035** -1.431** 1.571** 10.97** 
4-GZ 9057-6-1-3-2 (Giza 179) -0.323 9.265** 0.720** 17.87** 
L.S.D.               5% 
                         1% 

1.524 0.332 0.084 1.885 
2.027 0.442 0.112 2.507 

Testers  
1-SKC 23819-189-1-1-1-3-1-2-4-2 0.019 0.691** -0.235** 14.51** 
2-SKC 23819-192-2-1-2-2-4-2-1-2 -8.213** -0.372 -0.448** -11.88** 
3-SKC 23819-192-2-1-2-3-1-1-1-2 -0.336 0.410* -1.526** 30.72** 
4-SKC 23819-192-2-1-2-4-5-3-2-1 3.420** -0.097 -0.181** -12.15** 
5-SKC 23819-192-2-2-1-1-2-1-2-2 0.924 0.532* 1.515** -20.37** 
6-SKC 23819-192-2-2-1-1-2-2-1-2 4.186** -1.165** 0.874** -0.836 
L.S.D.              5% 
                        1% 

1.867 0.407 0.103 2.309 
2.483 0.541 0.137 3.071 

*and**, Significant at 5% and 1% levels of significant, respectively. 
 
Estimates of specific combining ability effects (SCA): 

The specific combining ability effects as shown in (Table 5) revealed 
that out of 24 crosses, ten cross combinations, No. (1, 2, 3, 9, 11, 16, 17, 18, 
19 and 22) exhibited significant or highly significant negative specific 
combining ability effects for days to heading, indicating that these crosses 
were the best combinations for earliness. The values ranged from -2.714 for 
cross, No. (22) to-0.701 for cross, No. (11). While, nine crosses, No. (4, 5, 7, 
12, 13, 15, 20, 21 and 23) gave significant and highly significant positive 
specific combining ability indicating that these cross combinations were 
undesirable types. This results in good agreement with those found by EI-
Refaee (2002), Hammoud (2004), Singh and Kumar (2005), Sedeek (2006) 
and Ganapathy et al. (2007). In such case where additive gene effects was 
played a predominant role in association with numbern-additive component, 
the recurrent selection or reciprocal recurrent selection, were important to 
improve trait. 
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In case of plant height, significant negative or positive SCA effects was 
recorded in 22 crosses for plant height. Ten combinations showed highly 
significant negative values of SCA effects for plant height. The crosses, No. 
(2, 6, 7, 9, 11, 13, 15, 17, 22 and 24) their estimated SCA values were, 
ranged between -6.334 for cross, No. (2) and -0.950 for cross, No. (15). The 
hybrids showed significant negative SCA effects may be useful in exploitation 
of heterosis due to their desirable stature. The highly significant positive 
ranged from 1.198 for cross, no. 5 to 7.411 for cross, No. (12). 

Results in table (5) showed that number of tillers plant-1, were 
significant and highly significant positive SCA effects for in ten cross 
combinations, No. (5, 10, 11, 12, 14, 15, 16, 19, 21 and 24) their values were 
ranged from 0.738 in cross, No. (10) to 3.014 in cross combination, No. (14). 
Significant and highly significant negative were recorded in nine crosses 
which ranged from -3.963 in cross, No. (9) to-0.802 in cross, No. (6). The 
negative SCA effects for tillers number indicated presence of undesirable 
non-additive interactions. 

 
Table (5): Estimates of specific combining ability (SCA) effects for 

studied characters. 

N0 Hybrid 
No. of days 
to heading 

(days) 
Plant 

height (cm) 
No. of 
tillers 
plant-1 

Flag leaf 
area 
(cm2) 

1 Giza 178x SKC 23819-189-1-1-1-3-1-2-4-2 -1.84** 7.25** -1.91** 4.69** 
2 Giza 178x SKC 23819-192-2-1-2-2-4-2-1-2 -1.43** -6.33** 0.05 -1.62** 
3 Giza 178xSKC 23819-192-2-1-2-3-1-1-1-2 -2.42** 1.62** 0.33 0.22 
4 Giza 178xSKC 23819-192-2-1-2-4-5-3-2-1 4.25** 0.34 -0.27 0.57 
5 Giza 178xSKC 23819-192-2-2-1-1-2-1-2-2 1.32** 1.19** 2.60** -3.45** 
6 Giza 178xSKC 23819-192-2-2-1-1-2-2-1-2 0.13 -4.07** -0.80* -0.42 
7 Sakha 103x SKC 23819-189-1-1-1-3-1-2-4-2 1.61** -4.33** -1.38** -0.89* 
8 Sakha 103x SKC 23819-192-2-1-2-2-4-2-1-2 0.39 1.77** 0.65 1.16** 
9 Sakha 103xSKC 23819-192-2-1-2-3-1-1-1-2 -2.27** -5.24** -3.96** 0.35 
10 Sakha 103xSKC 23819-192-2-1-2-4-5-3-2-1 0.07 1.42** 0.74* 3.35** 
11 Sakha 103xSKC 23819-192-2-2-1-1-2-1-2-2 -0.70* -1.03** 1.94** -4.86** 
12 Sakha 103xSKC 23819-192-2-2-1-1-2-2-1-2 0.89** 7.41** 2.00** 0.88* 
13 Sakha 106xSKC 23819-189-1-1-1-3-1-2-4-2 1.91** -5.28** 0.55 -2.94** 
14 Sakha 106xSKC 23819-192-2-1-2-2-4-2-1-2 0.21 4.04** 3.01** -3.08** 
15 Sakha 106xSKC 23819-192-2-1-2-3-1-1-1-2 2.58** -0.95** 1.16** 0.06 
16 Sakha 106xSKC 23819-192-2-1-2-4-5-3-2-1 -1.61** 2.54** 1.65** 1.07* 
17 Sakha 106xSKC 23819-192-2-2-1-1-2-1-2-2 -2.36** -1.86** -3.66** 3.06** 
18 Sakha 106xSKC 23819-192-2-2-1-1-2-2-1-2 -0.73* 1.50** -2.72** 1.83** 
19 Giza 179xSKC 23819-189-1-1-1-3-1-2-4-2 -1.68** 2.37** 2.74** -0.86* 
20 Giza 179xSKC 23819-192-2-1-2-2-4-2-1-2 0.83* 0.52 -3.72** 3.54** 
21 Giza 179xSKC 23819-192-2-1-2-3-1-1-1-2 2.11** 4.57** 2.47** -0.64 
22 Giza 179xSKC 23819-192-2-1-2-4-5-3-2-1 -2.71** -4.30** -2.12** -4.99** 
23 Giza 179xSKC 23819-192-2-2-1-1-2-1-2-2 1.75** 1.69** -0.89* 5.25** 
24 Giza 179xSKC 23819-192-2-2-1-1-2-2-1-2 -0.29 -4.85** 1.52** -2.30** 
 L.S.D.                      5% 0.663 0.598 0.760 0.814 
 L.S.D                      1% 0.881 0.796 1.010 1.083 
 *and**, Significant at 5% and 1% levels of significant, respectively. 

With regarding to flag leaf area in table (5), it is obvious that 18 crosses 
had significant or highly significant positive and negative values of SCA 
effects. The crosses, No. (1, 8, 10, 12, 16, 17, 18, 20 and 23), exhibited the 
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highest positive SCA effects with respective values of (4.693, 1.160, 3.349, 
0.885, 1.068, 3.057, 1.835, 3.543 and 5.251). On the contrary, nine crosses 
showed significant or highly significant negative estimates of SCA effects for 
this character. The highest value was -4.989 and the lowest value was -0.862 
for the crosses, No. (22 and 19), respectively. The combinations showed high 
positive estimates can be utilized for improvement flag leaf area. 

As for grain yield plant-1, estimates of SCA effects from the 24 F1 
crosses are shown in table (5). It is obvious that eight crosses gave 
significant and highly significant positive estimates of SCA effects. The 
highest values were (9.966) in cross, No. (8), followed by (9.245) in cross, 
No. (4), (7.889) in cross, No. (24) and (7.401) in cross, No. (22). In spite of 
the cross combinations, No. (2, 6, 10, 12, 16, 19, 21 and 23), gave significant 
and highly significant negative estimates of SCA effects. Their values ranged 
from -10.58 for cross, No. (2) to-4.439 for cross, No. (19). These results in 
good according with those reported by Hammoud et al. (2008) and Kelah 
(2012) 

As for panicles number plant-1, eight combinations recorded highly 
significant positive values of SCA effects their values were 1.868 in c ross,  
No.  (5), 2.286 for cross No.  (11), 2.728 for cross, No.  (12),  2.767 for 
c ross,  No.  (14),  1.663 for c ross,  No.  (15),  1.959 for c ross,  No.  
(16),  2.997 for c ross,  No.  (19) and 2.328 for cross, No.  (21). On the 
contrary, eight crosses showed significant or highly significant negative SCA 
effects for this trait and gave values ranged between -3.529 for cross, No. 
(20) and -0.922 for cross combinations, No. (23). 

With regarding to 1000-grain weight (g). (12) hybrid combinations 
recorded highly significant positive SCA effects, for hybrid, No. (1) the 
maximum SCA value was 1.138, Other important hybrids combinations were, 
No. (2,  3,  9,  10,  11,  12,  14,  15,  17,  20 and 23) which exhibited 
pos it ive SCA effects their estimated value were ranged between 0.289 for 
cross, No. (11) and 0.967 for cross, No. (10). Also, eight hybrids gave highly 
significant negative SCA effects these crosses were, No. (5, 6, 7, 8, 13, 16, 
18 and 21) their values were -1.674,  -0.620,  -0.855,  -1.677,  -0.319,  
-0.903,  -0.503 and -1.527,  respectively. These results are similar with 
that found by Sharma and Mani (2001) and Sanjeev et al. (2006), El-Rawainy 
et al. (2011), El-Badri (2013) and Anees (2013). They identified various good 
combiners for the improvement of 1000-grain weight in rice. 

Concerning filled grains panicle-1 in table (5), it is obvious that eight 
crosses had highly significant positive values of SCA effects. The crosses, 
No. (2, 10, 11, 14, 17, 18, 19 and 21) exhibited the highest SCA effects with 
respective values of 19.63, 28.71, 25.92, 9.258, 8.769, 34.40, 43.64 and 
55.87. On the other hand, 13 crosses showed significantly negative estimates 
of SCA effects for this trait. Their values were ranged between -33.35 for 
cross No. (15) and -4.954 for cross No. (1). 
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Table (5): Estimates of specific combining ability (SCA) effects for 
studied characters. 

N0 Hybrid 
Grain 
yield 

plant-1 (g) 

No. of 
panicles 

plant-1 
1000-grain 
weight (g) 

No. of filled 
grains 

panicle-1 
1 Giza 178xSKC 23819-189-1-1-1-3-1-2-4-2 -0.88 -1.18** 1.14** -4.95* 
2 Giza 178x SKC 23819-192-2-1-2-2-4-2-1-2 -10.58** 0.48 0.525** 19.63** 
3 Giza 178xSKC 23819-192-2-1-2-3-1-1-1-2 3.93* -0.55 0.679** 1.89 
4 Giza 178xSKC 23819-192-2-1-2-4-5-3-2-1 9.24** -0.31 -0.048 -3.55 
5 Giza 178xSKC 23819-192-2-2-1-1-2-1-2-2 5.47** 1.87** -1.674** -6.05* 
6 Giza 178xSKC 23819-192-2-2-1-1-2-2-1-2 -7.19** -0.31 -0.620** -6.98** 
7 Sakha 103xSKC 23819-189-1-1-1-3-1-2-4-2 5.24** -1.19** -0.855** -18.55** 
8 Sakha 103xSKC 23819-192-2-1-2-2-4-2-1-2 9.97** 0.28 -1.677** -6.19** 
9 Sakha 103xSKC 23819-192-2-1-2-3-1-1-1-2 -0.55 -3.44** 0.341** -24.41** 
10 Sakha 103xSKC 23819-192-2-1-2-4-5-3-2-1 -10.56** -0.66 0.967** 28.71** 
11 Sakha 103xSKC 23819-192-2-2-1-1-2-1-2-2 2.39 2.29** 0.289** 25.92** 
12 Sakha 103xSKC 23819-192-2-2-1-1-2-2-1-2 -6.42** 2.73** 0.935** -5.48* 
13 Sakha 106xSKC23819-189-1-1-1-3-1-2-4-2 0.08 -0.62 -0.319** -20.13** 
14 Sakha 106xSKC 23819-192-2-1-2-2-4-2-1-2 -1.09 2.77** 0.442** 9.26** 
15 Sakha 106xSKC 23819-192-2-1-2-3-1-1-1-2 2.18 1.66** 0.506** -33.35** 
16 Sakha 106xSKC 23819-192-2-1-2-4-5-3-2-1 -6.08** 1.96** -0.903** 1.06 
17 Sakha 106xSKC 23819-192-2-2-1-1-2-1-2-2 -0.79 -3.23** 0.777** 8.77** 
18 Sakha 106xSKC 23819-192-2-2-1-1-2-2-1-2 5.72** -2.53** -0.503** 34.40** 
19 Giza 179xSKC 23819-189-1-1-1-3-1-2-4-2 -4.44* 2.99** 0.036 43.64** 
20 Giza 179xSKC 23819-192-2-1-2-2-4-2-1-2 1.71 -3.53** 0.710** -22.70** 
21 Giza 179xSKC 23819-192-2-1-2-3-1-1-1-2 -5.56** 2.33** -1.527** 55.87** 
22 Giza 179xSKC 23819-192-2-1-2-4-5-3-2-1 7.40** -0.99* -0.016 -26.22** 
23 Giza 179xSKC 23819-192-2-2-1-1-2-1-2-2 -7.00** -0.92* 0.608** -28.64** 
24 Giza 179xSKC 23819-192-2-2-1-1-2-2-1-2 7.89** 0.11 0.188 -21.94** 

L.S.D              5% 3.734 0.813 0.207 4.618 
L.S.D              1% 4.966 1.082 0.275 6.142 

*and**, Significant at 5% and 1% levels of significant, respectively. 
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التراكی�ب  تقدیر القدرة على الائتلاف لبعض الصفات الخضریة والمحص�ولیة  ل�بعض
 الوراثیة في الأرز.

 ومأمون أحم�������د عب�������د المنعم*،س������عید عل�������ي حم�������ود**محم������ود س�������لیمان س������لطان*،
 أحمد جمال حفینھ **

 جامعة المنصورة -* قسم المحاصیل كلیة الزراعة  
 مركز البحوث الزراعیة –معھد المحاصیل الحقلیة  –** قسم البحوث والتدریب فى الأرز سخا 

 
كف�ر الش�یخ ،  –س�خا  –بالمزرع�ة البحثی�ة بمرك�ز البح�وث والت�دریب ف�ي الأرز أجری�ت ھ�ذه الدراس�ة 

وذلك لقیاس الق�درة العام�ة والخاص�ة عل�ي الائ�تلاف للآب�اء والھج�ن الناتج�ة  ۲۰۱۱و  ۲۰۱۰خلال الموسمین 
منھا لبعض الصفات الخضریة والمحصولیة ومكونات�ھ وتش�مل ھ�ذه الدراس�ة عش�رة تراكی�ب وراثی�ة منھ�ا ثلاث�ة 

وس�تة أص��ناف  ۹۰٥۷) والس�لالة المبش�رة ج�ى زد  ۱۰٦، س�خا  ۱۰۳، س�خا  ۱۷۸ص�ناف منزرع�ھ ( جی�زة أ
 ,SKC23819-189-1-1-1-3-1-2-4-2, SKC23819-192-2-1-2-2-4-2-1-2)أمریكی��ة مص��ریة 

SKC23819-192-2-1-2-3-1-1-1-2, SKC23819-192-2-1-2-4-5-3-2-1, SKC23819-
192-2-2-1-1-2-1-2-2 and SKC23819-192-2-2-1-1-2-2-1-2   وتمت��از ھ���ذه الآب��اء بم���دى

ختلافات الوراثیة للصفات المدروسة من حیث النوع والأصل والشكل النباتي. وزع�ت العش�ر أب�اء واسع من الا
ھج�ین بنظ�ام الس�لالة ف�ي  ۲٤في ثلاثة ع�روات مختلف�ة لإج�راء التھجین�ات المختلف�ة لإنت�اج  ۲۰۱۰في عام     

 –لأی�ام لبدای�ة التزھی�ر لدراس�ة الص�فات الأتی�ة (ع�دد ا ۲۰۱۱الكشاف وزرعت الآباء والھج�ن الناتج�ة ف�ي ع�ام 
ع�دد  –محص�ول الحب�وب للنب�ات الف�ردي  –مساحة ورق�ة العل�م  –عدد الأشطاء الخضریة للنبات  -طول النبات

 وعدد الحبوب الممتلئة بالسنبلھ ).  –وزن الألف حبھ  –السنابل للنبات 
أعط�ت اختلاف�ات وجد أن متوسطات المربع�ات للتب�این لك�ل م�ن الآب�اء والھج�ن والآب�اء مقاب�ل الھج�ن 

عالی�ة المعنوی�ة لك�ل الص�فات تح�ت الدراس�ة. وكان�ت الق�درة العام�ة عل�ى الت�ألف عالی�ة المعنوی�ة لك�ل الص�فات 
وأیض�اً محص�ول النب�ات الف�ردي  ۱۰۳المدروسة فیما عدا محصول النبات الفردي ووزن الألف حبھ للأب سخا 

ت الف���ردي غی���ر معن���وي للآب���اء كان���ت غی���ر معنوی���ھ وك���ذلك ك���ان محص���ول النب���ا ۹۰٥۷ل���لأب ج���ي زد 
SKC23819-189-1-1-1-3-1-2-4-2, SKC 23819-192-2-1-2-3-1-1-1-2, SKC 

ذو ق��درة خاص��ة عالی��ة لص���فة  ۱۰٦وس���خا  ۱۰۳. وك��ان الأب��وین س��خا 23819-192-2-2-1-1-2-1-2-2
الحب�وب الممتلئ�ة  التبكیر وبالنسبة إلى عدد الأشطاء الخضریة ومساحة ورقة العلم وعدد الن�ورات الدالی�ة وع�دد

قدره معنویھ عامھ على التألف موجبھ لھذه الصفات وكذلك أعطى  ۹۰٥۷للسنبلھ حیث أعطت السلالة جي زد  
تأثیرات عالیة المعنویة موجب�ھ بالنس�بة للق�درة العام�ة عل�ى الائ�تلاف لص�فتي وزن الأل�ف حب�ھ  ۱۰٦الأب سخا 

 ومحصول النبات الفردي.
ذات ق��درة عام��ة   SKC 23819-192-2-2-1-1-2-1-2-2س��لالة وبالنس��بة للس��لالات تعتب��ر ال
ذات ق��درة عام���ة لص���فة   SKC 23819-192-2-2-1-1-2-2-1-2لص��فة وزن الأل���ف حب��ھ والس���لالة 

وتعتبر ھذه الصفة من الصفات المھمة في برامج التربی�ة لإنت�اج أص�ناف عالی�ة  محصول الحبوب للنبات الفردي
 المحصول.

ھ م�ن الھج�ن الناتج�ة ق�دره خاص�ھ عالی�ة موجب�ھ لص�فات محص�ول النب��ات  أعط�ت ث�لاث تراكی�ب راثی�
 -الفردي وزن الألف حبھ وعدد الحبوب الممتلئة للنوارة الدالیة  ھذه التراكیب الوراثیة ھي:

Sakha 103xSKC 23819-192-2-1-2-2-4-2-1-2, Giza 178xSKC 23819-
189-1-1-1-3-1-2-4-2 and Giza 179xSKC 23819-192-2-1-2-3-1-1-1-2 
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