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ABSTRACT 
' -··I', •t f• ·:.··· : . . '.• . ~ ·, 

A Study on combining ability and genetic parameters were conducted on 39 
F1 hybrids along with sixteen rice genotypes (thirteen lines and three testers) to 
understand the pattern of inheritance of yield and its components for selecting 
superior genotypes. The experiment was carried out using line x tester mating design, 
during 2011 and 2012 rice growing seasons at the Lysimeter and the Experimental 
Farm of Rice Research and Training Center, Sakha, Kafr EI-Sheikh, Egypt. Both GCA 
and SCA variances were found to be significant or highly significant for all studied 
traits. Sakha 102 and Giza 177 rice genotypes were the best general combiners due 
to highly significant GCA effects for number of days to 50% heading under normal 
conditions. Moreover, Sakha 106 was the best general combiner for number of days 
to 50% heading at two levels 4000 ppm (S1) and 6000 ppm (S2) of salinity. The 
genotype, Gaori was the best general combiner for plant height under all conditions 
and for number of filled grains/panicle and sterility% under normal conditions. 
IEET1444 was the best general combiner for number of panicles/plant, salinity index 
and grain yield/plant under two levels (S1 and S2) of salinity. While, Wab SSOSG-33 
was the best general combiners for 1 000-grain weight under all conditions, and for 
number of filled grains/panicle under two levels(S1 and S2) of salinity. Suweon 345 
was the best general combiner for number of panicles/plant under normal conditions 
and for sterility% under two levels (S 1 and S2) of salinity. On the other hand, the 
crosses, lET 1444 x Sakha 104, Wab SSOSG-33 x Sakha104, BG 34-8 x Giza 178 
and Gz 1368-S-5-4 x Giza 178 were found to be the best cross combinations for most 
of the studied traits, these crosses had high and significant SCA in desirable direCtion 
under normal and two levels of salinity condition. The highest estimated values of 
phenotypic (Vph) and genotypic (Vg) variances were observed. for number of filled 
grains/panicle and sterility % indicating better scope for the genetic improvement in 
these two mentioned traits. High broad-sense heritability, coupled with high genetic 
advance, were observed for number of filled grains/panicle, sterility% and plant height 
under normal and two levels of salinity condition, indicating the role of additive genetic 
variance in the expression of these traits and direct selection might be highly effective 
in early generations to improve these traits under normal and two levels of salinity. 
Highly significant positive correlation coefficients were recorded between grain yield 
per plant and each of number of panicles/plant, number of filled grains/panicle and 
1000- grain weight under normal and two levels of salinity conditions. 
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Table 3 : Cont. 

!Genetic Parameters 
No. of panicles/plant 1000-<:.rain wei ht tal 
N S1 S2 N S1 S2 

Phenowpic Variance 39.83 34.66 27.36 0.07 0.1 0.11 
Genetic Variance 37.48 31.91 25.06 0.04 0.06 0.08 
Environment Variance 2.35 2.75 2.30 0.03 0.04 0.03 
Dominance Variance 35.38 31.33 24.93 0.03 0.05 0.06 
Additive Variance 2.10 0.58 0.13 0.01 0.01 0.01 
Broad sense of Heritabilitv 94.11 92.06 91.60 63.84 60.58 72.09 
Narrow sense of HeritabiliW 5.27 1.66 0.48 17.90 8.58 11.91 
Genetic Advance 1223.43 1116.55 987.04 34.64 39.40 48.70 
Ratio of gca Var. to sea Var. 1.06 1.02 1.01 1.39 1.17 1.20 

Abbrev1at1ons: N, normal conditions, 81, first level of salinity (4000ppm}, 82, second 
level of salinity (6000ppm) 

Table 3 · Cont. 
penetic Parameters No. of filled grainslpanicle Salini llindex 

N S1 S2 S1 S2 
Phenowpic Variance 2474.19 724.16 431.55 193.9 47.31 
Genetic Variance 2466.77 702.65 422.43 188.78 42.93 
Environment Variance 7.42 21.51 9.12 5.12 4.38 
Dominance Variance 2453.19 681.99 410.13 187.03 41.58 
~dditive Variance 13.58 20.66 12.30 1.75 1.35 
~road sense of Heritabii!W 99.70 97.03 97.89 97.36 90.74 
~arrow sense of HeritabiliW 0.55 2.85 2.85 0.90 2.86 
~enetic Advance 10215.96 5378.87 4188.95 2792.76 1285.75 
Ratio of gca Var. to sea Var. 1.01 1.03 1.03 1.01 1.03 

Abbreviations: N, normal conditions, S1, first level of sahnity (4000ppm),S2, second level 
of salinity (6000ppm) 

Table 3 · Cont . . 
~enetic Parameters 

SteriliW% Grain "leldl plant (g) 
N S1 S2 N S1 S2 

Phenowplc Variance 4n.22 318.7 357.11 366.14 65.81 16.38 
;enetic Variance 475.02 316.28 355.21 363.82 63.00 14.52 
nvlronment Variance 2.20 2.42 1.90 2.32 2.81 1.86 

)ominance Variance 466.93 313.26 342.76 288.82 61.90 14.18 
"dditive Variance 8.09 3.03 12.46 75.00 1.10 0.34 
Broad sense of Heritabii!W 99.54 99.24 99.47 99.37 95.74 88.63 
Narrow sense of Heritabii!W 1.69 0.95 3.49 20.48 1.67 2.08 
Genetic Advance 4479.38 3649.66 3872.16 3916.n 1599.80 739.03 
Ratio of gca Var. to sea Var. 1.02 1.01 1.04 1.26 1.02 1.02 .. . 

Abbreviations: N, normal conditions, S1, first level of salmity (4000ppm), S2, second 
level of salinity (6000ppm} 

The results suggest that improvement in these traits may be obtained via 
heterosis breeding or by single plant selection in early generations following 
hybridization or intermitting of selected segregates through recurrent 
selection. Similar results were observed previously by Verma and Srivastava 
(2004), Bagheri eta/. (2005), Saxena eta/. (2005}, Manickavelu eta/. (2006} 
Pradhan eta/. (2006} and Sharma eta/. (2007}. 
Estimates of phenotypic correlation coefficients. 

Phenotypic correlation. coefficients among all possible pairs of the 
studied characters are presented in Tables 4-6. The results in table 4 
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revealed that days to 50% heading was significantly and positive associated 
with each of nlant heinht 1 nnn..nrl:lin ..H!.,.;,...,. __ _.0 ---'- - -; ~ • ._.- • · ~. · -0 ---···-·-....... .,... ... vu;:>~rveu aetween oays to 50 Yo headmg and stenllty % 
under normal conditions. Plant height was significantly correlated with 
sterility%. While, Ganapathy et a/. (2007), reported that Plant height was 
positively and significantly correlated with grain yield/plant. 

Table 4: Estimates of phenotypic correlation coefficients between grain 
I ld/ I t d "ts d I dlti y1e tptan an I components un er nonna con ons. 

~haracters 1 2 3 4 5 8 
1- Da~ to 50% heading -
2- Plant height (em) 0.233* -
3- No. of panicles /plant 0.138 0.098 -
4- No. of filled grains /plan 0.163- -0.133 0.103 -
5-1000-graln weight (g) 0.202* 0.063 -0.310** -0.242* -
6- Sterility (%) -0.199* 0.381** 0.133 -0.317** -0.074 -
7- Grain ylelcUplant (g) 0.214* 0.075 0.329** 0.278** 0.402** -0.069 

•, **Significant and highly significant at 0.05 and 0.01 levels of probability, reapeetlvely. 

On the other hand, under the first level of salinity conditions significant or 
highly significant positive estimated of phenotypic correlation coefficients 
were obtained between days to 50% heading and each of plant height and 
salinity index. On the other hand, signifiCant or highly significant positive 
estimated of phenotypic correlation coefficients obtained between plant 
height and number of panicles per plant, salinity index, sterility % and grain 
yield per plant. In the same time, number of panicle/plant gave significant and 
positive correlation with each of salinity index and sterility % with values 
(0.226) and (0.236), respectively. Moreover, highly significant positive 
correlation coefficient was recorded between number of filled grains per 
panicle and salinity index (Table 5). 

Table 5: Estimates of phenotypic correlation coefficients between grain 
I ldl I t d Its ts d I I S1 d" I e tplan an componen un er eve con it ons. 
haractera 1 2 3 .4 5 J 7 
- Daya to 50% heading -
- Plant height _(em) 0.207* -
~ No. of panicles/plant 0.144 0.386** -
14- No. of filled grains -0.087 0.152 0.082 -l)fant 
J-1000-araln weight (g) 0.094 0.068 -0.050 0.087 -
,_ S.llnlty Index (8.4) 0.289** 0.287** 0.226* 0.389** 0.040 -
- Sterility (%) -0.032 0.195* 0.236* -0.232* 0.039 -0.022 -

,_ Grain yleldlplant (g) 0.063 0.312** 0.396** 0.409** 0.305** 0.049 -0.444** 
•, **Significant and highly significant at 0.05 and 0.011evels of probability, raspectlvely. 

Moreover, highly significant positive estimated of phenotypic correlation 
coefficients were obtained between days to 50% heading and 1000- grain 
weight. While, highly significant positive estimated of phenotypic correlation 
coefficients obtained be~n plant height and number of panicles per plant, 
salinity index under 52 conditions (Table 6). Highly significant positive 
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