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ABSTRACT 

 Sixty S3 white maize inbred lines were derived from Giza-3 

population in 3111 summer season and top crossed with two 

testers i.e., Giza-3 and SC-331 in 3111 summer seas+on. The 

obtained 331 top-crosses and one check SC-31 were evaluated or 

two sowing dates i.e., 3
st  

June and July 3112 at the Experimental 

Farm, Faculty of Agriculture, Al-Azhar University, Assiut branch 

to identify the best combiners inbred lines regarding to the general 

combining ability and the best top-crosses regarding to the specific 

combining ability. The obtained results revealed significant or 

highly significant differences among the lines and top-crosses as 

well as between testers and the interaction of lines x testers in each 

sowing dates and combined over dates for all studied traits, except 

testers for number of days to %13 tasseling in each sowing dates 

and combined over dates, number of days to %13 silking in the 

second sowing date and combined over dates and number of 

rows/ear in the first sowing date. Also, significant or highly 

significant differences were found between sowing dates and the 

interactions of top-crosses, lines, testers and lines x testers with 

sowing dates for all studied traits, except ear length of the 

interactions of crosses and lines x testers with sowing dates and 

number of days to %13 tasseling, number of rows/ear and grain 

yield/plant of the interaction of testers x sowing dates.  

The average of the top-crosses in the first sowing date was 

significantly higher than their average in the second sowing date 

for all studied traits. 
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Significant desirable GCA effects were found in some inbred 

lines for all studied traits.  

The tester SC-331 was the best combiner for plant height, 

ear length, 311-kernel weight and grain yield/plant in sowing dates  

as well as number of days to %13 silking in the first sowing date 

and number of rows/ear in the second sowing date. However, non 

of the two testers had significant GCA effects for number of days 

to %13 tasseling in each of sowing dates, number of days to %13 

silking in the second sowing date and number of rows/ear in the 

first sowing date. 

Significant desirable SCA effects were found in some top-

crosses for all studied traits.  Average variance of GCA exceeded 

that of SCA for all studied traits, indicating that the largest part of 

genetic variability could be attributed to additive gene action which 

played an important role in the inheritance of all studied traits over 

dates. However, additive type of gene action was more affected by 

environments than non-additive type for all studied traits over 

dates. 

The inbred lines played the major role in the inheritance of 

all studied traits in each of sowing dates.  

 

INTRODUCTION 

Maize is the third most important cereal crop in the world, 

providing nutrient for humans and animals. Successful development of 

improved maize (Zea mays L.) hybrids depends on combining ability 

of inbred lines. The concepts of characterizing inbred lines in their 

crosses were defined by Sprague and Tatum (2491). Hallauer (2491) 

indicated that a suitable tester should be characterized by its simplicity 

in use and provide information that correctly classifies the relative 

merits of lines and maximizes genetic gain. Ameha (2499), Hallauer 

and Lopez-Perez (2494) and Diab et al (2449) suggested that narrow 

genetic base tester can be effectively used to identify lines having 

good GCA and the most efficient tester is that bone having a low 

frequency favorable alleles. 

Nawar and El-Hosary (2499) and Attia (2441) reported that the 

variance component due to SCA for grain yield and other agronomic traits 

was relatively larger than that due to GCA, indicating that the non-additive 

type of gene action appeared to be more important in lines previously 
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selected for grain yield performance. On the other hand, El-Zeir et al 

(1222) stated that when the lines were relatively unselected GCA or 

additive type of gene action became more important, developing improved 

hybrids mainly depends on the improvement of the breeding source 

populations. S2 progeny selection scheme subsequently imposed to 

improve population per se. This  helps to eliminate deleterious recessive 

alleles that became homozygous due to inbreeding followed by selection, 

which leads to increase the gene frequency of favorable alleles at all loci. 

Theoretically selection based on S2 is expected to utilize additive 

genetic variance better than intra-population selection methods. 

The present investigation was designed to identify the best 

combiners inbred lines regarding to the general combining ability and 

to identify the best top-crosses regarding to the specific combining 

ability. Also, to determine the important types of gene action. 

 

MATERIALS AND METHODS 

Sixty S2 white maize inbred lines were derived from Giza-1 

population in 1229 summer season where, 122 vigorous plants were 

selected before silking and self pollinated. After harvesting, 222 selfed 

ears (S2
,
s) which gave sufficient grains were chosen. In 1229 summer 

season, top-crosses were formed between selected 222 S2 inbred lines 

and the two testers i.e., Giza-1 and SC-219 in two isolated blocks and 

among them sixty S2 inbred lines were succeeded cross with the two 

testers and gave sufficient grains to be evaluated in the next season. In 

1224 summer season, the 212 top-crosses and one check SC-22 were 

evaluated in the two sowing dates i.e., 2
st
 June and July at the 

Experimental Farm, Faculty of Agriculture, Al-Azhar University, 

Assiut branch. The experiments were laid out in a randomized 

complete block design (R.C.B.D) with three replications. 

Experimental plot size was one ridge, 3 m in long with 92 cm between 

ridges. Planting was done in hills spaced 11 cm apart on one side of 

the ridge. The recommended cultural  practice of maize production 

were applied at the proper time.  
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Data were collected for number of days to 125 tasseling, number 

of days to 125 silking, plant height (cm), ear length (cm), number of 

rows/ear, 222-kernel weight (g) and grain yield/plant (g).  

Statistical analysis 

Data of each sowing date and combined over dates were 

subjected to analysis of variance according to Gomez and Gomez 

(2499) and treatment means were compared statistically using the test 

of the Least Significant Differences (L.S.D.). The combining ability 

effects and types of gene action were estimated according to 

Kempthorne (2419). 

 

RESULTS AND DISSCUSION 

Analysis of variance and mean performance  

The analysis of variance of all studied traits in each sowing dates 

and combined over dates (Tables 2 and 1) indicated significant or 

highly significant differences among lines and top-crosses as well as 

between the two testers and the interaction of lines x testers in each 

sowing dates and combined over dates for all studied traits, except that 

of testers for number of days to 125 tasseling in each sowing date and 

combined over dates, number of days to 125 silking in the second 

sowing date and combined over dates and number of rows/ear in the 

first sowing date. Also, significant or highly significant differences 

were found between sowing dates and the interactions of top-crosses, 

lines, testers and lines x testers with sowing dates for all studied traits, 

except the ear length of the interactions of crosses and lines x testers 

with sowing dates and number of  days to 125 tasseling, number of 

rows/ear and grain yield/plant of the interaction of testers x sowing 

dates.  

Mean performance values of the top-crosses for all studied traits 

are presented in Table 3. The obtained results showed that the average 

of the top-crosses in the first sowing date was significantly higher than 

their average in the second sowing date for all traits. The top-crosses 32 

x SC-219 and 31 x SC-219 had the earliest tasseling date in the first and 

second sowing dates with values of 99.33 and 93.33 days, respectively.  
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Table 1: Means of all studied traits for 331 top-crosses in the each of sowing date . 

 
Number of days to %13 silking Number of days to %13 tasseling 

Lines Second date First date Second date First date 
Mean SC-331 Giza-3 Mean SC-331 Giza-3 Mean SC-331 Giza-3 Mean SC-331 Giza-3 

%3.61 %1.11 %1.11 %%.14 %1.11 %1.61 42.%1 41.11 %1.61 %3.14 %3.11 %4.61 3 

%%.31 %6.11 %4.11 %2.31 61.11 %1.11 %3.11 %1.11 %3.11 %6.%1 %6.11 %6.61 3 
%%.14 %%.11 %%.61 %1.%1 %6.11 %2.11 %3.11 %3.11 %1.11 %4.61 %4.61 %4.61 1 
%1.11 %4.11 %3.11 %1.31 %1.11 %1.11 42.14 %3.11 41.61 %4.31 %4.11 %4.11 4 
%4.11 %6.11 %3.11 %%.61 %1.11 %4.11 %1.61 %3.11 42.11 %1.14 %%.61 %3.11 % 
%1.%1 %3.11 42.61 %4.11 %4.11 %1.61 41.31 41.11 41.11 %1.61 %3.11 %1.11 6 
%3.14 %1.11 %3.61 %4.%1 %3.61 %6.11 41.11 41.61 41.11 %1.%1 42.11 %3.61 1 
42.%1 %1.11 42.11 %3.61 %4.11 %3.11 41.11 41.11 41.11 42.14 %1.11 41.61 1 
%1.14 %2.61 %1.11 %2.31 61.61 %1.61 %4.14 %6.11 %1.61 %1.14 %1.11 %1.61 2 
%3.31 %1.11 %3.11 %%.11 %%.11 %6.11 41.14 42.61 41.11 %3.%1 %%.61 42.11 31 
%6.14 %%.61 %1.11 %1.%1 %6.61 61.11 %3.14 %3.61 %4.11 %4.%1 %4.11 %4.61 33 
%6.31 %%.61 %6.61 61.14 63.11 %2.61 %3.14 %3.61 %1.11 %1.14 %1.61 %1.11 33 
%%.11 %6.11 %4.11 %2.31 %2.11 %2.11 %3.11 %3.11 %3.11 %4.61 %4.11 %%.11 31 
%6.%1 %%.11 %1.61 63.14 61.61 63.11 %3.61 %3.61 %1.61 %6.11 %6.11 %6.11 34 
%%.31 %6.11 %4.11 %1.31 %1.11 %6.11 %3.31 %3.61 42.61 %3.11 %4.11 %3.11 3% 
%1.31 %6.61 %1.61 63.31 63.11 63.11 %4.11 %1.61 %4.11 %6.61 %6.61 %6.61 36 
%3.11 %1.11 42.11 %3.%1 %1.11 %3.61 41.%1 %1.11 46.61 %1.14 %3.11 42.61 31 
%6.11 %6.11 %6.11 61.61 61.11 63.11 %1.31 %3.61 %1.61 %6.11 %%.11 %1.11 31 
%1.14 %1.11 %2.61 63.11 63.11 63.11 %%.14 %%.61 %6.11 %1.31 %1.11 %1.11 32 
%2.%1 %1.61 61.11 61.11 61.11 61.11 %1.11 %6.11 %1.61 %1.14 %1.11 %1.61 31 
%3.11 %3.11 %3.11 %2.11 %2.11 %1.61 42.11 41.61 42.11 %1.31 %1.61 %3.61 33 
%4.%1 %4.11 %4.61 61.14 %2.61 63.11 %3.11 %3.11 %3.61 %%.61 %%.11 %6.11 33 
%%.61 %%.11 %6.11 %1.11 %1.11 %1.11 %3.11 %3.11 %3.11 %1.14 %1.61 %4.11 31 
%1.14 %2.11 %%.61 61.14 63.61 %2.11 %4.11 %%.11 %3.61 %6.31 %1.11 %4.11 34 
%1.14 %6.61 %1.11 63.61 63.11 63.11 %4.11 %1.11 %%.11 %1.14 %6.61 %1.11 3% 
%3.61 %1.61 %3.61 %1.61 %2.11 %1.11 42.11 42.11 42.11 %%.14 %6.61 %4.11 36 
%%.14 %%.11 %6.61 63.31 63.11 63.11 %1.61 %1.11 %4.11 %6.11 %6.11 %6.11 31 
%1.14 %1.11 %1.61 63.31 63.61 63.61 %1.%1 %1.11 %3.11 %6.61 %6.61 %6.61 31 
%6.61 %6.11 %1.11 61.11 %2.11 61.61 %1.14 %3.61 %4.11 %6.11 %4.61 %1.11 32 
%6.61 %%.61 %1.61 %1.61 %6.11 %2.11 %3.%1 %3.11 %1.11 %4.14 %4.61 %4.11 11 
41.11 41.11 42.11 %3.14 %3.61 %1.11 46.61 46.11 41.11 42.31 41.11 %1.11 13 
%1.61 42.11 %3.11 %3.11 %3.11 %4.11 41.11 46.11 42.11 42.11 41.11 %3.11 13 
%3.11 %3.61 %1.11 %3.11 %3.11 %3.11 41.11 41.11 41.11 %1.31 %1.11 %1.11 11 
%3.31 %1.11 42.11 %%.%1 %1.61 %3.11 41.61 %1.11 41.11 %3.11 %1.11 42.11 14 
%3.11 %3.61 %3.11 %3.11 %3.11 %1.11 41.14 41.11 42.61 %1.%1 42.11 %3.61 1% 
%1.61 %1.61 %1.61 61.31 61.61 %2.61 %4.31 %1.11 %%.11 %%.31 %4.61 %%.61 16 
%3.11 %3.11 %3.11 %4.14 %1.61 %%.11 42.31 42.11 42.11 %3.14 %1.61 %3.11 11 
%1.%1 %1.11 %4.11 %6.14 %6.11 %6.61 %3.31 %3.11 %3.11 %1.14 %1.11 %1.61 11 
%4.14 %1.11 %%.61 %6.14 %6.11 %6.61 %1.14 42.61 %3.11 %1.14 %1.11 %4.61 12 
%%.61 %%.11 %6.11 %1.%1 %1.11 %2.11 %3.61 %3.11 %1.11 %4.11 %4.11 %4.11 41 
42.61 %1.11 42.11 %1.11 %1.11 %3.61 41.31 41.61 46.61 42.11 %1.11 41.61 43 
%1.11 42.61 %1.11 %4.14 %1.11 %6.61 41.61 41.61 41.61 %3.%1 %3.61 %1.11 43 
%3.61 %3.11 %1.11 %1.31 %1.11 %1.11 %1.14 %3.11 42.61 %4.11 %4.11 %4.11 41 
%4.11 %4.11 %4.11 %6.11 %%.61 %6.11 %3.31 %3.11 %3.11 %3.11 %3.11 %3.11 44 
%1.11 %3.11 %1.61 %6.%1 %6.11 %1.11 %1.11 42.11 %3.11 %1.11 %1.11 %1.11 4% 
%4.11 %%.11 %1.11 %%.11 %6.11 %%.11 %1.11 %1.11 %1.11 %3.61 %3.61 %3.61 46 
%4.14 %6.11 %3.61 %6.14 %1.61 %6.11 %3.14 %3.61 %3.11 %1.14 %4.11 %3.61 41 
%4.11 %1.61 %4.11 %1.11 %6.61 %1.11 %3.61 %3.61 %3.61 %1.%1 %1.11 %4.11 41 
%4.14 %6.61 %1.11 %1.11 %1.61 %1.11 %1.31 %1.61 42.61 %1.11 %1.11 %1.11 42 
%6.14 %1.11 %%.61 %2.14 61.11 %1.61 %1.14 %3.11 42.61 %1.%1 %4.11 %1.11 %1 
%4.61 %1.61 %%.61 %1.31 %6.11 61.11 %3.31 %3.11 %1.11 %%.31 %%.11 %%.11 %3 
%%.61 %%.61 %%.61 %1.11 %1.11 61.11 %3.14 %3.11 %3.61 %%.11 %4.11 %%.61 %3 
%%.61 %%.11 %6.11 %2.11 %2.11 %2.11 %3.%1 %3.11 %3.61 %%.%1 %6.11 %4.61 %1 
%%.11 %%.11 %6.11 61.11 %2.61 61.11 %3.14 %3.61 %1.11 %%.%1 %%.11 %%.61 %4 
%1.61 %4.61 %3.61 %2.11 %2.11 %2.11 %3.%1 %3.11 %3.11 %%.%1 %6.11 %%.11 %% 
%1.31 %1.11 %1.11 %1.%1 %1.11 %4.11 %1.61 %1.11 %3.11 %1.%1 %1.11 %1.61 %6 

%1.%1 %1.61 %1.11 %2.31 %2.11 %2.11 %3.11 %3.11 %3.11 %6.11 %6.61 %%.11 %1 

%%.61 %%.11 %6.11 %2.%1 %2.11 %2.61 %1.11 %1.11 %1.11 %6.14 %6.11 %6.61 %1 

%4.%1 %6.11 %1.11 %1.%1 %1.11 %1.11 %3.14 %3.61 %3.11 %1.61 %4.11 %1.11 %2 
%1.14 %6.11 %1.61 61.%1 %2.11 63.61 %4.31 %1.11 %%.11 %6.14 %%.61 %1.11 61 

%4.3% %4.13 %4.32 %1.64 %1.42 %1.12 %3.34 %3.36 %3.13 %4.11 %4.16 %1.24 Mean 

%2.11 61.11 %1.11 %1.11 SC-31 

3.13 
3.11 

3.31 
3.63 

3.11 
3.13 

3.32 
3.62 

3.36 
3.6% 

3.11 
3.14 

3.4% 
3.21 

3.46 
3.23 

3.41 
3.11 

3.61 
3.31 

3.61 
3.31 

3.11 
3.31 

L.S.D  1.1% 
           1.13 
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Table 1 : Cont.                   
Number of rows/ear Ear length Plant height Lines 

Second date First date Second date First date Second date First date  

Mean 
SC-

331  
Giza-3 Mean 

SC-
331  

Giza-3 Mean 
SC-

331 
Giza-3 Mean 

SC-
331  

Giza-3 Mean SC-331 Giza-3 Mean 
SC-

331 
Giza-3  

34.11 3%.11 31.11 34.61 36.11 31.11 32.6% 31.11 31.41 31.61 31.11 31.%1 3%6.61 366.11 341.11 363.61 362.11 3%4.11 3 
3%.11 31.11 31.11 36.14 31.11 34.61 33.6% 31.31 31.31 33.14 34.41 31.31 341.11 333.11 313.61 3%1.61 311.11 314.11 3 
33.11 33.11 33.61 31.61 33.61 34.61 33.22 33.31 33.11 34.61 34.11 34.%1 331.%1 316.61 311.11 346.61 313.61 321.61 1 
31.11 31.11 31.11 34.61 34.61 34.61 31.42 31.31 31.11 33.11 33.41 31.%1 331.%1 331.11 336.61 314.61 331.11 343.11 4 
33.11 33.11 33.61 34.11 33.61 3%.11 31.42 31.31 31.11 32.14 31.11 32.11 311.11 31%.11 333.11 33%.61 331.61 311.61 % 
33.11 31.11 33.11 34.11 3%.11 33.61 31.6% 31.11 33.41 33.14 33.41 31.31 3%%.14 313.11 341.61 313.31 311.11 3%%.11 6 
34.14 34.11 34.61 3%.11 34.61 3%.11 33.6% 33.%1 33.11 31.61 34.31 31.31 313.31 361.11 313.11 313.%1 362.11 321.61 1 
33.61 33.11 33.11 31.61 34.11 31.11 31.13 3%.11 31.11 31.61 31.31 32.31 341.14 316.11 3%3.61 363.14 3%3.11 311.61 1 
33.11 31.61 33.11 31.11 33.61 31.11 32.6% 33.%1 31.11 33.11 34.11 32.31 363.14 313.61 3%3.11 312.61 321.11 362.11 2 
3%.11 3%.11 34.61 3%.11 34.61 3%.11 32.42 33.31 36.11 31.14 33.41 31.31 31%.14 341.61 313.11 34%.14 341.61 341.11 31 
34.11 3%.11 31.11 34.61 34.61 34.61 33.13 33.%1 33.31 33.11 31.31 33.%1 311.11 363.11 31%.11 313.61 362.61 32%.61 33 
34.11 34.11 34.11 34.61 34.61 34.61 33.42 32.%1 31.41 31.31 33.41 34.11 312.%1 314.11 11%.11 111.11 324.11 133.61 33 
31.61 31.11 34.11 3%.11 3%.11 34.61 31.13 31.%1 36.31 32.61 33.11 36.%1 311.31 311.61 321.61 326.11 312.11 114.11 31 
3%.61 34.61 36.61 3%.11 31.11 36.61 31.6% 33.%1 32.11 33.%1 33.11 31.31 333.14 311.61 311.11 331.14 311.11 346.61 34 
34.11 3%.11 31.11 36.11 31.11 34.61 36.13 3%.%1 31.31 31.31 31.11 31.%1 341.11 361.61 331.11 362.11 323.11 34%.61 3% 
31.11 34.11 33.11 34.61 34.61 34.61 31.13 31.%1 31.31 31.61 31.11 31.%1 333.61 321.61 34%.61 34%.14 331.11 313.61 36 
3%.11 3%.11 34.61 34.61 34.61 34.61 31.13 31.11 31.11 31.%1 33.31 32.11 3%1.31 342.61 366.61 314.11 311.11 311.11 31 
33.61 33.61 33.61 34.11 31.11 34.61 31.3% 32.%1 36.11 31.11 31.11 32.31 3%2.%1 31%.61 311.11 311.61 342.11 321.11 31 
34.61 34.61 34.61 31.61 34.61 33.61 31.6% 31.11 31.41 32.14 32.11 31.11 3%1.11 316.11 311.11 362.14 34%.11 321.61 32 
34.61 36.11 31.11 34.14 36.11 33.61 36.42 31.%1 3%.41 31.14 31.11 3%.11 3%2.11 311.61 311.11 316.31 3%3.61 322.61 31 
33.61 33.61 33.61 34.14 34.61 34.11 31.6% 31.%1 36.11 32.%1 31.11 31.31 313.%1 331.61 311.11 341.11 341.11 3%1.11 33 
34.14 34.11 34.61 33.61 33.61 33.61 31.3% 31.%1 36.11 32.%1 31.11 31.31 312.11 332.61 311.11 33%.14 341.61 311.11 33 
33.61 31.61 33.61 33.11 33.61 33.11 36.13 31.%1 3%.31 31.11 33.31 36.%1 311.%1 343.11 33%.61 341.31 3%%.11 312.11 31 
33.11 33.11 31.11 34.11 31.11 3%.11 31.13 31.%1 31.31 32.61 31.11 31.%1 33%.%1 334.11 311.11 341.11 311.11 3%6.11 34 
3%.61 31.11 34.11 36.14 31.11 34.61 31.3% 31.%1 3%.11 31.14 33.41 3%.31 311.14 311.11 311.61 3%1.31 341.11 3%1.11 3% 
34.61 34.11 3%.11 3%.14 34.61 36.11 33.22 33.31 33.11 33.61 33.31 31.31 321.31 31%.11 32%.11 321.14 311.61 111.11 36 
33.11 31.11 33.11 31.61 34.11 31.11 31.13 31.%1 31.31 32.31 32.11 31.%1 361.14 341.11 311.61 313.31 311.61 323.61 31 
31.11 31.11 31.11 34.14 34.11 34.61 31.22 31.%1 31.41 32.14 31.11 31.11 313.11 3%2.61 313.11 311.31 31%.11 322.11 31 
31.61 31.61 31.61 33.11 33.11 33.61 32.3% 31.%1 32.11 31.%1 31.11 31.31 341.%1 341.61 311.11 3%1.14 3%1.61 3%1.11 32 
31.11 31.11 31.11 34.11 34.11 34.11 31.6% 32.%1 33.11 33.%1 31.11 33.31 341.11 311.11 342.11 341.61 344.61 3%1.61 11 
31.14 34.11 33.61 34.11 34.61 31.11 31.3% 36.%1 31.11 31.61 31.11 32.%1 311.11 331.11 341.11 343.%1 31%.11 3%1.11 13 
34.14 34.11 34.61 3%.11 34.61 3%.11 3%.22 34.31 31.11 31.%1 36.11 31.31 331.11 311.11 331.11 311.31 346.61 332.61 13 
34.61 34.61 34.61 3%.11 3%.11 34.61 32.42 31.31 31.11 31.14 32.41 31.31 341.%1 3%2.11 311.61 3%6.%1 364.61 341.11 11 
34.11 3%.11 31.11 34.61 34.61 34.61 31.3% 31.%1 31.11 32.%1 31.11 31.31 3%3.11 364.61 311.11 3%1.31 361.61 341.61 14 
36.11 3%.11 36.61 3%.14 34.61 36.11 32.6% 32.%1 32.11 31.11 31.11 32.31 313.61 361.11 311.11 312.11 31%.11 311.11 1% 
31.11 31.11 31.11 31.61 34.61 33.61 31.6% 31.31 33.31 33.11 33.41 33.%1 316.31 331.61 321.61 334.11 333.61 31%.11 16 
34.11 31.11 3%.11 34.61 34.61 34.61 31.13 31.%1 31.31 31.31 32.11 31.%1 331.14 331.11 33%.61 311.31 33%.11 31%.11 11 
34.11 31.11 3%.11 3%.11 34.61 3%.11 31.42 31.31 31.11 33.61 33.31 33.31 361.61 311.11 361.11 313.61 31%.61 3%2.61 11 
34.11 3%.11 31.11 34.61 34.61 34.61 33.3% 33.31 31.31 33.31 33.41 32.11 314.61 344.11 33%.11 314.%1 341.11 331.61 12 
34.61 36.11 31.11 3%.14 36.11 34.61 31.13 31.31 31.41 33.%1 34.41 31.%1 313.11 323.11 311.11 321.14 321.61 311.11 41 
33.61 33.61 33.61 31.14 33.61 34.11 31.6% 31.11 32.41 31.11 31.31 33.%1 334.%1 331.11 33%.61 311.%1 343.61 31%.11 43 
34.14 34.61 34.11 34.61 34.61 34.61 31.22 31.%1 31.41 33.31 34.11 32.%1 341.61 311.61 3%2.61 3%3.14 314.61 361.11 43 
3%.61 36.11 3%.11 36.14 3%.11 31.11 31.3% 31.11 36.41 31.31 31.11 32.%1 341.61 3%3.61 332.61 3%3.61 3%%.11 341.11 41 
34.14 34.11 34.61 34.11 33.61 3%.11 31.41 34.11 33.31 34.61 3%.11 31.%1 344.%1 34%.61 341.11 3%3.61 344.61 361.61 44 
36.61 36.61 36.61 3%.61 34.61 36.61 33.3% 33.%1 33.11 33.14 33.41 33.31 3%4.14 311.11 312.61 361.31 31%.11 31%.11 4% 
31.14 34.61 33.11 33.61 33.61 33.61 33.42 34.31 31.11 33.61 3%.41 32.11 3%1.11 3%6.11 3%1.11 361.14 361.11 361.61 46 
31.61 31.11 34.11 34.61 34.61 34.61 32.13 31.11 31.11 31.61 31.31 33.31 341.61 3%1.11 341.11 3%4.61 363.61 341.61 41 
3%.11 34.11 36.11 34.61 3%.11 34.11 31.42 31.31 31.11 33.14 33.41 31.31 341.14 312.61 313.11 346.11 331.11 31%.11 41 
33.61 31.11 33.11 34.11 34.61 31.11 32.13 32.11 31.11 33.31 31.31 33.31 361.31 362.11 36%.11 316.14 311.11 31%.61 42 
3%.11 3%.11 34.61 3%.11 34.61 3%.11 31.13 36.11 31.11 32.11 31.11 32.31 341.31 341.61 316.61 341.11 3%6.11 341.11 %1 
34.14 34.11 34.61 34.11 3%.11 33.61 33.42 33.31 31.11 31.14 31.41 34.31 343.61 31%.11 341.11 3%1.14 343.11 361.61 %3 
34.11 33.61 3%.11 31.61 33.61 34.61 31.22 33.%1 32.41 33.11 33.11 32.31 3%3.%1 3%4.11 3%3.11 363.%1 3%2.11 36%.61 %3 
33.61 33.61 33.61 3%.11 3%.11 3%.11 32.13 31.%1 32.31 33.61 33.11 31.%1 342.11 334.61 311.11 361.11 341.11 316.11 %1 
33.11 33.11 33.11 31.11 31.11 33.61 31.13 31.11 31.11 31.31 31.31 31.31 332.11 336.11 313.11 3%1.14 3%3.11 3%1.61 %4 
3%.11 36.61 31.11 3%.11 34.61 3%.11 31.3% 33.31 3%.31 32.%1 33.41 36.%1 314.31 341.11 331.11 341.14 311.61 341.11 %% 
3%.11 36.11 34.11 34.61 36.11 31.11 33.6% 31.%1 32.11 31.%1 34.11 33.31 31%.61 323.61 312.61 311.11 323.11 314.11 %6 
36.61 36.61 36.61 3%.61 34.61 36.61 36.6% 31.%1 3%.11 32.%1 31.11 31.31 331.61 314.61 333.61 311.14 343.11 316.61 %1 
31.11 33.61 31.11 34.11 3%.11 31.11 3%.6% 3%.%1 3%.11 32.31 31.31 33.31 311.11 343.11 331.11 341.%1 3%4.61 341.11 %1 
31.61 34.11 31.11 34.61 34.61 34.61 32.42 31.%1 33.41 31.14 32.11 33.11 341.31 341.11 342.11 343.61 343.61 341.61 %2 
34.11 31.11 34.61 34.14 34.11 34.61 33.22 33.%1 33.41 33.14 33.11 33.11 3%3.11 341.11 3%4.11 3%2.11 3%%.11 361.11 61 
31.1% 31.22 31.13 34.4% 34.%1 34.12 32.12 32.66 32.33 31.16 33.43 31.12 346.11 341.13 3%1.33 3%1.14 3%1.31 363.21 Mean 

33.11 31.11 31 32 361.11 311.11 SC-31 
3.62 
3.33 

3.61 
3.34 

3.11 
3.31 

3.%1 
3.16 

3.%3 
3.22 

3.%1 
3.11 

3.%3 
3.22 

3.4% 
3.21 

3.42 
3.26 

3.%1 
3.11 

3.%1 
3.13 

3.%1 
3.13 

1.21 
33.13 

4.14 
%.11 

1.2% 
%.31 

1.11 
4.24 

1.1% 
4.23 

1.1% 
4.23 

L.S.D  1.1% 
           1.13 
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Table 1:  Cont.                   
Grain yield/plant 311-kernel weight 

Lines 
Second date First date Second date First date 

Mean SC-331 Giza-3 Mean SC-331 Giza-3 Mean SC-331 Giza-3 Mean SC-331 Giza-3  
311.41 331.16 3%1.22 341.22 33%.%1 363.41 41.31 41.34 46.33 4%.64 43.26 42.13 3 
333.43 331.13 33%.33 334.64 313.3% 331.33 1%.64 11.13 11.26 11.11 12.1% 1%.13 3 
361.26 361.%% 364.16 313.62 313.11 313.%1 32.1% 32.61 31.42 11.%1 11.23 11.33 1 
332.11 311.61 333.11 312.46 346.44 313.41 12.32 43.13 11.1% 41.%4 4%.11 43.14 4 
364.31 311.16 341.%1 311.21 321.41 3%2.42 16.13 4%.13 36.31 12.%4 42.14 32.11 % 
361.11 314.12 343.64 316.%1 326.11 3%6.63 13.62 13.16 11.13 16.11 1%.34 11.13 6 
341.1% 33%.24 313.%6 3%1.34 313.11 313.4% 41.41 43.11 44.26 46.61 44.%% 41.13 1 
366.14 314.11 321.14 312.11 341.61 333.33 32.3% 34.2% 11.%4 13.16 31.62 16.11 1 
3%4.46 3%2.41 342.%3 31%.36 313.2% 361.%1 13.16 11.36 11.26 16.12 11.31 16.63 2 
33%.41 362.%3 313.31 313.34 311.12 321.%2 16.4% 4%.13 31.11 12.11 41.23 32.14 31 
343.63 366.61 331.%1 342.13 311.61 334.14 43.11 43.2% 41.6% 41.21 4%.31 43.11 33 
334.36 313.%1 346.22 333.46 323.%2 3%1.13 11.3% 31.22 13.11 13.13 13.3% 14.36 33 
31%.%% 346.46 334.61 34%.11 3%1.26 311.11 11.33 11.12 12.31 43.11 41.11 43.13 31 
316.62 341.%3 334.16 343.11 3%6.66 331.22 11.11 44.31 32.13 41.33 41.13 11.31 34 
342.12 3%2.44 312.11 363.31 313.41 342.11 32.61 34.21 14.33 13.11 31.11 16.26 3% 
3%1.13 314.61 311.11 313.11 324.13 341.23 32.2% 16.3% 31.1% 14.32 41.63 31.11 36 
331.11 32%.16 33%.11 334.14 313.41 331.11 16.33 14.%1 11.13 11.%1 11.16 41.11 31 
3%2.14 341.41 313.1% 313.11 3%1.1% 316.63 1%.31 13.1% 11.44 11.11 16.1% 41.63 31 
313.61 321.2% 312.43 311.32 321.11 33%.22 11.13 11.33 11.%1 12.13 12.%1 41.33 32 
316.22 314.41 312.%4 333.%4 312.61 311.41 13.%1 1%.22 32.3% 14.12 11.31 13.63 31 
316.24 33%.36 3%1.13 321.16 331.24 362.11 11.%4 13.13 32.3% 11.31 14.16 13.11 33 
311.42 2%.16 312.33 341.64 311.31 312.31 33.%2 36.21 31.3% 36.31 31.1% 13.4% 33 
343.13 366.16 331.61 3%1.1% 311.31 332.41 1%.36 41.31 11.14 11.16 41.16 11.6% 31 
341.11 311.11 3%1.62 3%1.64 341.%6 361.13 3%.32 36.63 31.16 31.4% 32.63 31.31 34 
333.11 3%1.42 312.26 331.%2 3%2.16 32%.13 1%.23 14.26 16.11 11.%2 11.%3 12.6% 3% 
331.11 331.33 332.41 331.41 333.%1 314.13 1%.36 14.31 16.14 11.41 16.11 11.22 36 
346.11 361.11 334.1% 3%1.13 311.23 311.13 32.41 13.13 31.23 13.4% 14.34 11.1% 31 
332.31 331.3% 312.24 333.4% 332.2% 334.2% 11.13 44.16 13.31 41.3% 4%.11 14.61 31 
341.21 313.41 342.46 3%1.1% 341.21 361.%3 31.11 31.1% 36.11 13.66 13.23 13.12 32 
3%1.22 361.16 311.23 3%6.13 366.66 346.16 4%.13 41.31 44.36 46.11 41.11 4%.11 11 
311.11 331.11 346.31 312.13 331.63 3%6.11 31.24 31.11 13.13 13.33 3%.31 11.14 13 
311.12 361.13 323.16 311.61 313.1% 32%.13 13.41 32.16 11.44 11.46 13.32 14.61 13 
333.1% 311.13 32%.61 336.11 314.14 321.22 13.44 1%.43 32.41 14.12 11.14 11.11 11 
313.11 311.11 31%.66 316.61 321.43 313.24 14.34 11.61 11.12 11.1% 14.31 13.41 14 
331.63 33%.13 343.%3 313.41 331.11 343.%1 14.11 14.31 1%.36 16.16 16.14 16.11 1% 
331.21 331.11 332.24 331.4% 333.11 31%.16 12.4% 12.21 11.23 43.16 43.3% 41.16 16 
312.13 311.6% 311.11 324.21 314.41 33%.%% 11.66 32.66 13.6% 11.11 13.%% 1%.33 11 
336.13 311.41 34%.33 313.33 334.31 341.32 13.2% 13.1% 13.%4 14.16 14.31 11.12 11 
313.42 341.%3 333.46 314.63 344.43 334.13 41.11 44.11 43.31 4%.%1 41.%1 41.64 12 
331.16 344.12 32%.21 334.11 341.1% 313.11 11.33 11.3% 11.32 41.16 41.31 41.%1 41 
31%.6% 31%.43 31%.11 313.33 311.43 31%.11 11.11 13.11 11.12 11.41 14.11 13.11 43 
31%.1% 31%.22 31%.11 312.36 311.%1 313.13 14.31 11.44 11.12 16.11 12.3% 13.11 43 
341.3% 3%6.11 332.43 3%1.41 313.62 344.31 11.11 13.11 32.31 11.11 1%.12 13.6% 41 
322.32 311.11 361.%1 313.3% 311.12 311.41 14.13 43.11 31.13 11.46 44.16 11.1% 44 
336.31 333.12 332.24 336.22 334.36 332.13 41.13 43.%% 11.42 43.34 44.32 41.32 4% 
311.31 333.12 314.%1 311.26 336.13 312.61 11.31 11.3% 16.12 41.31 43.24 11.13 46 
314.%1 3%2.16 312.12 32%.26 316.13 33%.61 1%.31 13.%1 11.2% 11.33 14.62 43.11 41 
321.61 364.41 333.23 313.21 311.%3 33%.43 1%.42 31.1% 43.63 11.31 13.1% 41.14 41 
311.14 361.16 312.63 311.11 313.11 32%.%3 13.36 31.31 16.33 1%.43 13.13 12.31 42 
31%.13 311.24 311.%1 323.%1 316.14 321.13 13.11 32.22 11.16 1%.6% 11.61 11.63 %1 
322.%1 321.33 312.1% 33%.2% 312.43 333.41 11.14 13.31 1%.%% 16.33 14.12 11.63 %3 
323.%3 334.%6 311.46 313.31 336.41 316.3% 11.22 44.14 13.34 43.33 46.26 1%.31 %3 
311.11 3%1.63 336.%3 3%1.2% 314.21 313.21 32.21 13.21 31.1% 11.11 16.31 32.11 %1 
342.%3 343.12 3%6.33 361.%1 3%1.22 311.13 31.32 31.61 31.2% 11.13 11.31 13.23 %4 
311.%% 311.33 3%1.21 321.12 334.11 313.1% 32.11 11.16 31.11 14.13 14.41 11.%2 %% 
314.1% 344.42 33%.31 312.34 346.63 313.66 11.16 11.31 11.%% 41.12 41.61 41.31 %6 
341.11 363.%6 31%.12 361.31 313.12 3%3.13 31.31 32.13 31.33 13.61 13.61 11.%1 %1 

331.11 331.21 21.14 311.1% 34%.16 33%.14 11.%6 1%.64 3%.41 14.11 12.3% 31.11 %1 

31%.11 342.21 311.31 316.12 36%.21 311.61 11.31 32.43 16.21 16.34 13.1% 12.13 %2 
343.11 3%1.16 331.24 346.13 3%6.66 316.16 11.61 3%.12 43.24 44.11 4%.11 41.11 61 
323.46 32%.14 311.11 311.11 314.33 321.13 14.11 14.12 11.63 16.22 11.6% 16.13 Mean 

311.11 31%.11 13.61 11.31 SC-31 

3.23 
3.%1 

3.16 
3.44 

3.24 
3.%4 

1.11 
4.11 

1.44 
4.%3 

3.%1 
1.16 

3.33 
3.61 

3.34 
3.%1 

3.31 
3.61 

3.36 
3.6% 

3.31 
3.%1 

3.11 
3.14 

L.S.D  1.1% 
           1.13 
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The top-crosses 9 x Giza-1, 31 x SC-219 and 33 x Giza-1 with value  

of 12.33 days in the first sowing date and the top-cross 32 x SC-219 with 

value of  99.33 days in the second sowing date had the earliest silking 

date. The top-cross 3 x SC-219 exhibited shorter plant height in the 

first and second sowing dates with values of  121.39 and 293.39 cm, 

respectively. The top-cross 99 x SC-219 had the longest ear length in 

the first and second sowing dates with values of  11.92 and 19.93 cm, 

respectively. The top-crosses 1 x SC-219 and 11 x SC-219 exhibited 

higher number of rows/ear in the first and second sowing dates with 

values 29.22 and 29.33 rows/ear, respectively. The top-cross 1 x SC-

219 with value of 94.39 g in the first sowing date and the top-cross 32 

x SC-219 with value of 99.29 g in the second sowing date had the 

heaviest 222-kernel weight. The top-cross 9 x Giza-1 had the highest 

grain yield/plant in the first and second sowing dates with values of 

192.91 and 192.13 g, respectively. The obtained results of the top-

crosses over the two testers clearly revealed that twenty six top-

crosses in each sowing dates and twenty five out of them in both 

sowing dates were significantly out-yielded the check hybrid. These 

results are in time with the findings of El-Itriby et al (2442 a & b), 

Mahgoub et al  (2443), Shehata et al  (2449), Soliman and Sadek 

(2444), Abd El-Moula (1222), Mahmoud and Abd El-Azeem (1229), 

Amer and El-Shenawei (1229) and Manal (1222). 

Combining ability 

A- General combining ability 

Estimates of general combining ability effects for all traits of the 

32 S2 white maize inbred lines and the two testers in each sowing 

dates  are presented in Table 9.  

A.3- General combining ability for the two testers 

The obtained results revealed that tester SC-219 was the best 

combiner for plant height, ear length, 222-kernel weight and grain 

yield/plant in each sowing dates, number of days to 125 silking in the first 

sowing date and number of rows/ear in the second sowing date. While, non 

of the two testers had significant GCA effects for number of days to 125 

tasseling in each  sowing dates, number of days to 125 silking in the second 

sowing date and number of rows/ear in the first sowing date. 
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Table 4: Estimates of general combining ability effects for all the studied traits of 

61 S3 inbred lines and 3 testers in the each of sowing date . 

Ear length Plant height 
 Number of days  

to %13 silking 
Number of days  
to %13 tasseling 

Lines 
Second 

date 
First 
date 

Second 
date 

First 
date 

Second 
date 

First 
date 

Second 
date 

First 
date 

1.31 -1.12 2.21 1.61** -3.%1** -3.13** -3.11** -3.36** 3 
3.31** 3.%1** 1.31 1.61 1.21** 3.%1** 1.11* 3.%1** 3 
3.61** 1.21** -31.31** -33.11** 3.12** -1.34 1.11* 1.%1 1 
3.31** 1.3% -31.31** -31.11** -3.34** -1.41 -3.41** 1.31 4 
-3.21** -3.43** -11.21** -13.11** -1.34 -3.21** -1.%1 -1.36 % 
3.31** 3.11** 2.11** 31.31** -1.14** -1.64** -1.11** -1.11** 6 
1.31** 3.23** 3%.41** 31.46** -3.23** -1.34** -1.31** -1.%1** 1 
-3.11** -3.12** -3.21 4.12** -4.14** -4.21** -4.31** -4.66** 1 

1.31 3.3%** 3%.11** 33.61** 4.12** 3.%1** 1.61** 1.14** 2 
1.31 -1.43 -31.21** -33.33** -3.11** -3.13** -3.21** -3.%1** 31 

3.21** 3.%1** 36.%1** 34.61** 3.%2** 1.16** 3.61** 1.%1 33 
3.31** 3.43** 43.11** 42.26** 3.21** 3.62** 3.61** 1.14** 33 
-3.11** -3.12** 43.41** 11.12** 3.12** 3.%1** 1.11* 1.61 31 
3.31** 1.1% -34.41** -11.13** 3.36** 1.62** 3.41** 3.14** 34 
-1.11** -3.%2** 3.31 31.26** 1.21** -1.41 -1.11 -3.36** 3% 
-3.%1** -3.12** -3%.31** -33.13** 3.21** 1.%1** 3.11** 3.61** 36 

-1.%1 -1.3% 33.41** 3%.26** -1.34** -%.34** -3.11** -1.36** 31 
-3.31** -1.1% 33.11** 3%.61** 3.12** 1.11** 3.21** 3.11** 31 

-1.11 -3.43** 33.31** 33.32** 4.%2** 4.16** 4.61** 1.31** 32 
-3.21** -1.43** 33.31** 31.31** %.36** %.16** %.11** 1.14** 31 
-3.11** -3.3%** -34.31** -31.14** -3.23** 3.16** -3.31** -1.11 33 
-3.31** -3.3%** -11.11** -13.13** 1.36 1.32** 1.11* 3.61** 33 
-3.%1** -3.23** -31.31** -31.11** 3.41** 1.62* 1.11* -1.36 31 
-3.%1** -3.12** -33.31** -3%.14** 1.12** 1.32** 3.11** 3.31** 34 
-3.31** -3.23** -33.21** -1.11** 1.12** 4.11** 1.31** 1.14** 3% 
3.61** 3.23** 41.41** 1%.12** -3.14** 3.11** -3.21** 3.14** 36 
-3.11** -3.%2** 31.%1** 31.31** 3.%2** 1.%1** 3.41** 3.11** 31 

-1.41 -3.43** 34.31** 32.31** -1.23** 4.%1** -1.11* 3.61** 31 
-1.31 -1.3% -6.31** -1.33 3.41** 3.16** 3.31** 3.11** 32 

3.31** 1.1% -1.41 -31.11** 3.41** 1.11 3.31** 1.14 11 
-3.31** -3.12** -36.41** -3%.%4** -%.43** -%.13** -4.%1** -4.11** 13 
-1.41** -1.3%** -31.11** -32.11** -1.%1** -4.13** -1.41** -4.36** 13 

1.31 -3.23** 3.11 -3.%4 -1.34** -%.13** -3.21** -1.11** 11 
-3.31** -3.3%** 4.31 1.31 -1.11** -3.34** -3.%1** -3.66** 14 

1.31 -1.1% 3%.21** 31.26** -3.43** -4.13** -3.41** -1.%1** 1% 
3.31** 3.3%** -41.61** -14.14** 1.41** 3.%1** 3.21** 3.31** 16 
-1.%1 -1.%2 -31.21** -31.11** -3.34** -1.13** -3.11** -3.66** 11 

3.31** 1.23* 33.21** 34.61** -1.14* -3.13** -1.11 -1.66 11 
3.11** 1.43 -33.31** -31.%4** 1.12 -3.13** -1.41 -1.36 12 
3.41** 3.1%** 16.11** 13.32** 3.41** 1.16** 3.41** 1.14 41 
-1.11 1.11 -33.31** -32.%4** -4.%1** -4.64** -4.11** -4.66** 43 

3.61** 3.43** 3.21 -6.13** -4.34** -3.13** -3.%1** -3.%1** 43 
-3.31** -1.%2 -6.31** -6.11** -3.%1** -1.41 -1.41 1.14 41 
4.31** 1.23** -3.31 -%.11** -1.34 -3.64** -1.11 -3.66** 44 
3.11** 3.11** 1.11** 3.31* -3.34** -3.34** -1.21* -3.11* 4% 
3.31** 3.23** 6.%1** 3.32* 1.12 -3.13** -1.21* -3.11** 46 
-1.11 -1.12 3.21 -1.11** 1.12 -1.13* 1.61 -1.66 41 

3.31** 1.%1 -%.21** -33.33** -1.34 -1.64 1.41 -1.%1 41 
-1.11 3.43** 31.41** 31.32** 1.%2 1.16 -3.11** -3.11* 42 

-3.%1** -3.1%** -6.61** -2.13** 3.12** 3.62** -1.21* -1.%1 %1 
1.31** 1.11** -%.31* -1.33** 1.41 1.%1 1.21* 3.31** %3 
3.61** 1.3% %.11* 4.46** 3.41** 3.32** 1.61 3.11* %3 
1.41 1.23* 3.31 %.32** 3.41** 3.62** 1.31 3.%1** %1 

-3.11** -1.%2 -31.11** -1.33** 3.%2** 3.16** 3.31** 3.%1** %4 
-3.31** -3.3%** -33.61** -31.33** -1.%1 3.62** 1.31 3.%1** %% 
3.31** 3.1%** 11.21** 11.32** -3.11** -4.34** -1.%1 -1.%1 %6 

-3.11** -3.3%** -31.31** -32.33** -1.14* 3.%1** 3.31** 3.11** %1 

-1.11** -3.%2** -3%.21** -31.%4** 3.41** 3.16** 3.31** 3.14** %1 

1.31 1.11 3.41 -36.11** 1.36 -1.34 3.31** -1.11 %2 
3.61** 3.11** 4.31 1.26 1.12** 3.16** 3.21** 3.14** 61 

        Testers 

-1.31** -1.66** 1.44** 4.24** -1.1%  1.3%**  1.11 -1.1% Giza-3 
1.31** 1.66** -1.44** -4.24**  1.1% -1.3%** -1.11 1.1% SC-331 
1.16 
3.11 
1.34 
1.31 

1.12 
3.11 
1.34 
1.32 

4.41 
%.16 
1.13 
3.11 

3.12 
3.41 
1.14 
1.4% 

1.66 
1.11 
1.33 
1.36 

1.6% 
1.1% 
1.33 
1.3% 

1.13 
1.2% 
1.31 
1.31 

1.14 
3.31 
1.3% 
1.31 

S.E. lines    1.1% 
                       1.13 
S.E testers  1.1% 
                     1.13 
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Table 4: Cont. 
Grain yield/plant 311-kernel weight Number  of  rows/ear  

Lines 
Second date First date Second date First date Second date First date 

46.26** 41.33** 2.31** 1.66** 1.41 1.33 3 
32.2%** 31.16** 3.61** 1.14* 3.41** 3.12** 3 
-31.%3** -32.11** -4.2%** -1.43** -3.1%** -1.11* 1 
11.43** 11.61** %.31** 6.%%** -1.%3 1.33 4 
-31.11** -33.12** 3.13** 3.%%** -3.1%** -1.44 % 
-31.31** -34.31** -3.13** -1.23** -3.%3** -1.44 6 
%1.32** %6.11** 2.12** 2.64** 1.41 1.%6 1 
-3%.31** -31.21** -4.16** -4.33** -3.31** -1.11* 1 
-11.13** -3%.%3** -3.24** -1.12 -3.1%** -3.44** 2 
11.21** 13.41** 3.4%** 3.41** 3.3%** 1.%6 31 
%3.3%** 41.31** 1.11** 6.22** 1.41 1.33 33 
33.11** 33.62** -1.1%** -4.31** 1.3% 1.33 33 
44.12** 4%.16** 4.33** 4.13** -1.31 1.%6 31 
4%.33** 43.16** 3.22** 1.33** 3.13** 1.%6 34 
-43.11** -12.61** -4.41** -4.63** 1.41 3.%6** 3% 
-13.6%** -31.21** -4.1%** -3.12** -1.1%* 1.33 36 
31.61** 31.21** 3.33** 3.%%** 3.3%** 1.33 31 
-13.13** -31.14** 3.31** 3.1%** -3.31** -1.44 31 
31.33** 6.43** 1.13** 3.11** 1.13 -1.11* 32 
3%.%1** 31.16** -3.41** -3.12** 1.13 -1.33 31 
-4.%3** -3.23* -1.46** -1.13** -3.31** -1.33 33 

-%1.21** -%3.31** -33.43** -31.11** 1.41 -3.11** 33 
-41.14** -41.43** 3.36** 3.11** -3.31** -3.44** 31 
-41.41** -43.31** -1.13** -1.%1** -3.%3** -1.33 34 
11.31** 36.13** 3.23** 3.61** 3.13** 3.12** 3% 
13.14** 31.6%** 3.36** 1.4% 1.13 1.12* 36 
-4%.31** -41.4%** -4.%4** -4.%4** -3.%3** -1.11* 31 
31.61** 33.61** 4.13** 1.31** -1.%3 -1.33 31 
-%1.42** -41.13** -6.33** -%.11** -1.31** -3.44** 32 
%2.%1** %%.24** 33.13** 2.11** -1.%3 -1.44 11 
-63.41** -61.26** -6.16** -%.16** -1.%3 -1.44 13 
-33.11** -31.12** -3.61** -1.%3** 1.41 1.%6 13 
33.11** 36.31** -3.%6** -3.21** 1.13 1.%6 11 
-2.41** -34.12** 1.31 -1.61** 1.41 1.33 14 
11.3%** 11.11** 1.62* -1.61* 3.3%** 1.12* 1% 
13.%3** 31.61** %.4%** 4.11** -1.%3 -1.11* 16 
-3.1%** -%.12** -1.1%** -1.61** 1.41 1.33 11 
1%.14** 11.44** -3.16** -3.23** 1.41 1.%6 11 
43.13** 11.14** 2.13** 1.%1** 1.41 1.33 12 
31.21** 34.31** 4.33** 1.11** 1.13 1.12* 41 
-3%.13** -31.6%** -1.31** -1.%6** -3.31** -3.33** 43 
34.11** 1.42** 1.31 -1.23** 1.41 1.33 43 
-41.13** -43.32** -1.21** -1.33** 3.13** 3.12** 41 
1.11** 3.11 1.13** 1.41 1.41 -1.44 44 

14.13** 36.33** 6.13** %.36** 3.13** 3.33** 4% 
33.14** 1.32** 1.31** 1.3%** -1.%3 -3.11** 46 
-6.12** -4.13** 3.33** 3.31** -1.31 1.33 41 
3.33** 3.31** 3.42** 3.33** 3.3%** 1.33 41 

-31.61** -33.21** -3.14** -3.%6** -3.31** -1.44 42 
-3%.14** -1.3%** -3.31** -3.14** 3.3%** 1.%6 %1 
1.33** 3%.31** -1.66* -1.11* 1.41 -1.44 %3 
3.1%* 1.%3 1.22** 4.34** 1.3% -1.11* %3 

-%4.12** -46.13** -4.11** -1.2%** -3.31** 1.12* %1 
-43.2%** -11.31** -%.13** -1.26** -3.%3** -3.44** %4 
-31.23** -3.21* -4.31** -3.21** 3.3%** 1.%6 %% 
41.12** 11.11** 4.16** 1.43** 3.3%** 1.33 %6 
-43.64** -11.61** -%.14** -%.16** 3.13** 3.33** %1 
-11.%2** -11.43** -1.44** -3.26** -1.1%* -1.33 %1 
-36.41** -31.21** -1.11** -1.1%* -1.31 1.33 %2 
42.%4** 4%.24** -1.11 1.11** 1.3% -1.33 61 

      Testers 
-1.%1** -1.44** -1.12** -1.61** -1.3%* -1.16 Giza-3 
1.%1** 1.44** 1.12** 1.61** 1.3%* 1.16 SC-331 

1.2% 
3.3% 
1.31 
1.31 

3.%4 
3.13 
1.31 
1.11 

1.63 
1.11 
1.33 
1.3% 

1.61 
1.11 
1.33 
1.3% 

1.14 
3.33 
1.3% 
1.31 

1.11 
3.11 
1.34 
1.32 

S.E. lines          1.1% 
                             1.13 
S.E testers        1.1% 
                         1.13 
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A.3- General combining ability for the inbred lines 

The obtained results of number of days to 125 tasseling showed 

that the most superior general combiner for tasseling earliness was line 

number 32 in the first and second sowing dates with values of 9.93 

and -9.19, respectively. Nineteen S2 inbred lines in the first sowing 

date, twenty two in the second sowing date and seventeen out of them 

over both sowing dates expressed significant negative desirable GCA 

effects. 

Regarding to number of days to 125 silking, the most superior general 

combiners for silking earliness were the line number 33 with value of 1.92 in 

the first sowing date and the line number 32 with value of 1.92 in the second 

sowing date. Twenty two S2 inbred lines in the first sowing date, twenty three in 

the second sowing date and seventeen out of them in both sowing dates had 

significant negative desirable GCA effects.  

As for plant height the most superior general combiner for plant 

height was line number 33 in the first and second sowing dates with 

values of 39.29 and - 92.32, respectively. Thirty S2 inbred lines in the 

first sowing date, twenty six in the second sowing date and twenty five 

out of them in both sowing dates possessed significant negative 

desirable GCA effects.  

Concerning ear length the highest desirable general combiner 

was the line number 99 in the first and second sowing dates with 

values of 3.42 and 9.22, respectively. Twenty S2 inbred lines in the 

first sowing date, twenty three in the second sowing date and 

seventeen out of them in both sowing dates possessed significant 

positive desirable GCA effects.  

As for  number of rows/ear the highest desirable general 

combiners were line number 93 with value of 2.94 in the first sowing 

date and lines number 91 and 19 with value of 1.91 in the second 

sowing date. Ten S2 inbred lines in the first sowing date, thirteen in the 

second sowing date and six out of them in both sowing dates had 

significant positive desirable GCA effects.  

Regarding to 222-kernel weight the most superior general 

combiner for 222-kernel weight was line number 32 in the first and 

second sowing dates with values of 4.99 and 22.91, respectively. 
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Twenty six S2 inbred lines, twenty nine in the second sowing date and 

twenty six out of them in both sowing dates possessed significant 

positive desirable GCA effects.  

Concerning grain yield/plant the most superior general combiner 

for grain yield/plant was line number 9 in the first and second sowing 

dates with values of 13.39 and 19.14, respectively. Twenty seven S2 

inbred lines in the first sowing date, twenty nine in the second sowing 

date and twenty seven out of them in both sowing dates possessed 

significant positive desirable GCA effects. These results are in 

agreement with the findings of Soliman et al  (2441), Gado (1222), 

Mostafa (1222), Sadek et al (1222), Mahmoud and Abd El-Azeem 

(1229), Abd El-Moula (1221) and Manal (1222). 

B- Specific combining ability 

Estimates of specific combining ability effects of 212 top-crosses 

for all traits in each sowing dates are presented in Table 1.  

Concerning number of days to 125 tasseling the obtained results 

revealed  that the most desirable specific combiners were the top-cross 

between the line number 22 x the tester SC-219 with value of 3.22 in 

the first sowing date and the top-cross between the line number 29 x 

the tester Giza-1 with value of 2.42 in the second sowing date. Eleven 

top-crosses in the first sowing date, fifteen in the second sowing date 

and seven out of them in both sowing dates possessed significant 

negative desirable SCA effects.  

Regarding to number of days to 125 silking the most desirable 

specific combiners were the top-cross between the line number 39 x 

tester Giza-1 with value of 3.32 in the first sowing date and the top-

crosses between line number 1 x tester Giza-1 and line number 29 x 

tester Giza-1 with value of 2.41 in the second sowing date. Twenty 

top-crosses in the first sowing date, twenty four in the second sowing 

date and fifteen out of them in the both sowing dates had significant 

negative desirable SCA effects.  

Concerning plant height the most desirable specific combiner 

was the top-cross between line number 3 x tester SC-219 in the first 

and second sowing dates with values of 34.23 and – 39.34, 

respectively.  



 

 

Kh. A.O.  El-Arif et al. 

-34- 

Table %: Estimates of specific combining ability effects for all the studied traits of 331 top-
crosses in the each of sowing date . 

Ear length Plant height  Number of days to %13 silking Number of days to %13 tasseling 

Lines Second date First date Second date First date Second date First date Second date First date 
 SC-331 Giza-3  SC-331 Giza-3  SC-331 Giza-3  SC-331 Giza-3  SC-331 Giza-3  SC-331  Giza-3  SC-331 Giza-3  SC-331  Giza-3 

-3.12* 3.12* -1.%1 1.%1 33.11** 
-

33.11
** 

33.31** 
-

33.31
** 

-3.13** 3.13** -3.32** 3.32** -3.12* 3.12* 3.12** -3.12** 3 

3.34* -3.34* 3.41** -3.41** 
-

33.33
** 

33.33** 
-

31.11
** 

31.11** 3.33* -3.33* 1.21* -1.21* 3.11* -3.11* 1.33 -1.33 3 

-1.12 1.12 -1.%1 1.%1 
-

11.12
** 

11.12** 
-

12.16
** 

12.16** -1.12 1.12 -3.1%** 3.1%** -1.21 1.21 1.33 -1.33 1 

-1.%2 1.%2 -1.31 1.31 1.31 -1.31 -3.11* 3.11* 1.2%* -1.2%* 1.13 -1.13 3.34* -3.34* -1.33 1.33 4 
-1.%2 1.%2 -3.31* 3.31* -1.16 1.16 -1.16* 1.16* 3.2%** -3.2%** 3.13** -3.13** 3.43** -3.43** -3.11** 3.11** % 

-3.12** 3.12** -3.11 3.11 31.63** 
-

31.63
** 

31.11** 
-

31.11
** 

1.11 -1.11 1.41 -1.41 1.34 -1.34 -1.31 1.31 6 

-1.41 1.41 -1.31 1.31 -%.12 %.12 -1.31** 1.31** -3.12** 3.12** -3.62** 3.62** -1.36 1.36 3.33* -3.33* 1 
-3.16** 3.16** -3.31* 3.31* -4.12 4.12 -%.12** %.12** 1.4% -1.4% 3.41** -3.41** 1.11 -1.11 -1.63 1.63 1 

3.%1** -3.%1** 3.34** -3.34** 34.31** 
-

34.31
** 

3%.63** 
-

3%.63
** 

3.31** -3.31** 3.6%** -3.6%** 3.34* -3.34* 1.12 -1.12 2 

3.43** -3.43** 3.41** -3.41** 1.31** -1.31** 3.11* -3.11* 3.33* -3.33* -1.1% 1.1% 3.43** -3.43** -1.33** 1.33** 31 

-1.12 1.12 1.34 -1.34 -1.%6** 1.%6** -1.16** 1.16** -3.33** 3.33** -3.62** 3.62** -3.12* 3.12* 1.33 -1.33 33 

-3.36** 3.36** -3.16** 3.16** 
-

33.16
** 

33.16** -1.11** 1.11** -1.%% 1.%% 1.13 -1.13 -1.12 1.12 -1.31 1.31 33 

3.23** -3.23** 3.41** -3.41** -6.16 6.16 -3.%6 3.%6 1.2%* -1.2%* -1.13 1.13 1.11 -1.11 1.12 -1.12 31 

1.%1 -1.%1 1.64 -1.64 
-

33.33
** 

33.33** 
-

34.12
** 

34.12** -3.33** 3.33** -1.%3 1.%3 -1.21 1.21 1.1% -1.1% 34 

-3.12* 3.12* -3.11 3.11 31.33** 
-

31.33
** 

31.31** 
-

31.31
** 

3.33* -3.33* 1.21* -1.21* 3.%1** -3.%1** -3.4%* 3.4%* 3% 

1.43 -1.43 -1.%1 1.%1 
-

31.%6
** 

31.%6** 
-

33.12
** 

33.12** -1.%% 1.%% -1.13 1.13 -1.36 1.36 1.1% -1.1% 36 

-1.36 1.36 -1.11 1.11 -%.16 %.16 1.24 -1.24 3.2%** -3.2%** 1.21* -1.21* 3.23** -3.23** -3.33 3.33 31 

3.11* -3.11* 1.34 -1.34 
-

31.12
** 

31.12** 
-

32.12
** 

32.12** -1.1% 1.1% -1.%3 1.%3 -1.41 1.41 3.1% -3.1% 31 

-1.12 1.12 -1.31 1.31 
-

31.%6
** 

31.%6** 
-

32.12
** 

32.12** -1.12 1.12 1.3% -1.3% -1.12 1.12 1.33 -1.33 32 

1.14 -1.14 1.11 -1.11 
-

31.12
** 

31.12** 
-

31.%6
** 

31.%6** -1.12 1.12 1.3% -1.3% -1.%2 1.%2 -1.33 1.33 31 

1.%1 -1.%1 1.64 -1.64 -3.12 3.12 -1.16 1.16 -1.1% 1.1% 1.41 -1.41 -1.36 1.36 -1.4% 1.4% 33 

1.11 -1.11 1.64 -1.64 34.33** 
-

34.33
** 

31.31** 
-

31.31
** 

-1.33 1.33 -3.13* 3.13* -1.%2 1.%2 1.12 -1.12 33 

3.43** -3.43** 3.64** -3.64** 33.31** 
-

33.31
** 

31.33** 
-

31.33
** 

-1.12 1.12 1.3% -1.3% 1.11 -1.11 1.33 -1.33 31 

1.43 -1.43 1.41 -1.41 -1.16* 1.16* -1.16** 1.16** 3.63** -3.63** 3.21** -3.21** 3.43** -3.43** -3.33** 3.33** 34 

3.11** -3.11** 3.21** -3.21** 6.63* -6.63* 3.33 -3.33 -1.13 1.13 -1.%3 1.%3 -1.21 1.21 1.13 -1.13 3% 
-3.12* 3.12* -3.31* 3.31* -3.13 3.13 -3.31 3.31 1.11 -1.11 1.13 -1.13 1.11 -1.11 -3.31* 3.31* 36 

-1.12 1.12 -1.11 1.11 -2.12** 2.12** -%.%6** %.%6** -1.12 1.12 -1.13 1.13 -1.36 1.36 1.1% -1.1% 31 

3.34* -3.34* 1.11 -1.11 -1.12* 1.12* -1.31** 1.31** -1.12 1.12 -1.1% 1.1% -1.41 1.41 1.1% -1.1% 31 
-1.21 1.21 -1.16 1.16 6.63* -6.63* 4.11** -4.11** -1.12 1.12 -1.%3 1.%3 -1.%2 1.%2 3.12* -3.12* 32 

-3.41** 3.41** -3.16* 3.16* -3.%6 3.%6 3.24 -3.24 -3.1%** 3.1%** -3.%3** 3.%3** -1.41 1.41 -1.31 1.31 11 
-1.21 1.21 -3.%1** 3.%1** -6.%6* 6.%6* -3.%6 3.%6 -1.%% 1.%% -1.%3 1.%3 -1.36 1.36 1.12 -1.12 13 

-3.12** 3.12** -3.16* 3.16* 31.44** 
-

31.44
** 

31.44** 
-

31.44
** 

-3.13** 3.13** -3.1%** 3.1%** -3.41** 3.41** 3.%%* -3.%%* 13 

1.43 -1.43 -1.11 1.11 34.31** 
-

34.31
31.33** 

-
31.33

1.63 -1.63 1.6% -1.6% 1.11 -1.11 -1.33 1.33 11 
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-3%- 

** ** 

-1.21 1.21 -3.16* 3.16* 31.33** 
-

31.33
** 

34.44** 
-

34.44
** 

3.11** -3.11** 1.13** -1.13** 3.14** -3.14** -3.2%** 3.2%** 14 

-1.41 1.41 1.34 -1.34 -3.33 3.33 1.24 -1.24 -1.%% 1.%% -1.1% 1.1% -1.16 1.16 3.33* -3.33* 1% 

-1.16 1.16 -3.31* 3.31* 31.24** 
-

31.24
** 

-6.12** 6.12** -1.1% 1.1% 1.6% -1.6% -3.12* 3.12* 1.%% -1.%% 16 

-3.%2** 3.%2** -3.11 3.11 -4.12 4.12 -1.31 1.31 -1.1% 1.1% -1.%3 1.%3 -1.12 1.12 1.13 -1.13 11 

-1.%2 1.%2 -1.31 1.31 33.11** 
-

33.11
** 

31.24** 
-

31.24
** 

-1.%% 1.%% -1.32 1.32 -1.12 1.12 1.12 -1.12 11 

1.14 -1.14 1.64 -1.64 31.33** 
-

31.33
** 

31.11** 
-

31.11
** 

-3.12** 3.12** -1.32 1.32 -3.12* 3.12* 1.12 -1.12 12 

3.11** -3.11** 3.11* -3.11* 33.24** 
-

33.24
** 

1.31** -1.31** -1.13 1.13 -1.1% 1.1% -1.%2 1.%2 1.1% -1.1% 41 

-3.12* 3.12* -3.16** 3.16** 3.31 -3.31 1.33** -1.33** 1.63 -1.63 1.41 -1.41 1.%1 -1.%1 -1.2% 1.2% 43 

3.34** -3.34** 3.21** -3.21** -1.%6* 1.%6* 
-

33.11
** 

33.11** -1.12 1.12 -3.62** 3.62** 1.11 -1.11 1.12 -1.12 43 

1.43 -1.43 -1.11 1.11 34.44** 
-

34.44
** 

1.31** -1.31** -1.12 1.12 -1.13 1.13 3.34* -3.34* 1.1% -1.1% 41 

3.11* -3.11* 1.41 -1.41 4.63 -4.63 -1.16* 1.16* -1.1% 1.1% -1.32 1.32 1.34 -1.34 1.1% -1.1% 44 

1.11 -1.11 -1.11 1.11 
-

33.12
** 

33.12** 
-

31.31
** 

31.31** -1.13 1.13 -1.1% 1.1% -1.21 1.21 1.1% -1.1% 4% 

3.43** -3.43** 3.34** -3.34** 6.44* -6.44* 4.63** -4.63** 1.2%* -1.2%* 1.6% -1.6% 1.11 -1.11 1.1% -1.1% 46 

-3.16** 3.16** -3.31* 3.31* 4.11 -4.11 33.24** 
-

33.24
** 

3.63** -3.63** 1.21* -1.21* 1.23 -1.23 -1.63 1.63 41 

-1.%2 1.%2 1.41 -1.41 
-

31.13
** 

31.13** 
-

31.%6
** 

31.%6** -1.12 1.12 -1.32 1.32 1.11 -1.11 1.%% -1.%% 41 

1.34 -1.34 1.11 -1.11 %.31 -%.31 %.63** -%.63** 3.11** -3.11** 1.13 -1.13 1.%1 -1.%1 1.1% -1.1% 42 

-3.36* 3.36* -1.16 1.16 6.24* -6.24* 33.24** 
-

33.24
** 

1.63 -1.63 1.13 -1.13 1.14 -1.14 -1.4% 1.4% %1 

-3.%2** 3.%2** -3.11 3.11 -1.33 1.33 -4.12** 4.12** -3.1%* 3.1%* -3.62** 3.62** -1.16 1.16 1.33 -1.33 %3 

3.34* -3.34** 3.34* -3.34* 4.24 -4.24 3.11 -3.11 -1.1% 1.1% -3.1%** 3.1%** -1.16 1.16 1.13 -1.13 %3 

1.43 -1.43 1.41 -1.41 
-

31.12
** 

31.12** 
-

31.16
** 

31.16** -1.12 1.12 1.3% -1.3% -1.12 1.12 -1.11 1.11 %1 

-1.16 1.16 -1.11 1.11 1.44 -1.44 %.33** -%.33** -1.%% 1.%% -1.32 1.32 -1.%2 1.%2 1.33 -1.33 %4 
3.14** -3.14** 3.11** -3.11** 2.63** -2.63** 3.11* -3.11* 1.2%* -1.2%* 1.3% -1.3% 1.%1 -1.%1 -1.4% 1.4% %% 

3.%1** -3.%1** 1.64 -1.64 2.44** -2.44** 1.24** -1.24** -1.33 1.33 -1.1% 1.1% -1.%2 1.%2 1.33 -1.33 %6 
1.%1 -1.%1 1.64 -1.64 2.44** -2.44** 1.33** -1.33** 1.33 -1.33 1.13 -1.13 1.11 -1.11 -1.63 1.63 %1 

-1.41 1.41 -3.11** 3.11** 31.24** 
-

31.24
** 

33.33** 
-

33.33
** 

-1.12 1.12 -1.13 1.13 1.11 -1.11 1.12 -1.12 %1 

-3.36** 3.36** -3.11** 3.11** 3.63 -3.63 %.24** -%.24** 3.4%** -3.4%** 1.6% -1.6% 1.43 -1.43 -1.31 1.31 %2 

-1.16 1.16 -1.11 1.11 1.44 -1.44 1.24 -1.24 -3.12** 3.12** -3.13* 3.13* -1.16 1.16 1.13 -1.13 61 

3.11 
3.43 

3.33 
3.46 

6.13 
1.31 

3.61 
1.%1 

1.21 
3.33 

1.23 
3.31 

3.13 
3.14 

3.32 
3.%6 

S.E.   1.1% 
            1.13 

 Table %: Cont. 
Grain yield/plant 311-kernel weight Number  of rows/ear 

Lines 
Second date First date Second date First date Second date First date 

 SC-331 Giza-3  SC-331 Giza-3  SC-331 Giza-3  SC-331 Giza-3  SC-331 Giza-3  SC-331 Giza-3  

-31.3%** 31.3%** -33.21** 33.21** -1.41** 1.41** -4.1%** 4.1%** 1.16 -1.16 3.31* -3.31* 3 

3.13** -3.13** 1.11** -1.11** 3.32** -3.32** 3.1%** -3.1%** 3.16** -3.16** 3.63** -3.63** 3 

-1.22** 1.22** -1.36** 1.36** 1.36 -1.36 -1.13 1.13 -1.13 1.13 -3.16 3.16 1 

%.33** -%.33** 1.%4** -1.%4** 3.4%** -3.4%** 3.%1** -3.%1** -1.34 1.34 -1.16 1.16 4 
31.14** -31.14** 36.1%** -36.1%** 2.41** -2.41** 2.34** -2.34** -1.13 1.13 -3.12* 3.12* % 

31.34** -31.34** 36.44** -36.44** -3.13* 3.13* -3.61** 3.61** 1.16 -1.16 3.31* -3.31* 6 
-36.41** 36.41** -31.1%** 31.1%** -3.2%** 3.2%** -3.14** 3.14** -1.41 1.41 -1.12 1.12 1 

-1%.12** 1%.12** -14.61** 14.61** -4.62** 4.62** -4.11** 4.11** 1.32 -1.32 1.31 -1.31 1 
3.16* -3.16* 1.3%** -1.3%** 1.13 -1.13 -1.11 1.11 -1.41 1.41 -1.12 1.12 2 
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41.%1** -41.%1** 11.33** -11.33** 1.21** -1.21** 1.11** -1.11** 1.32 -1.32 -1.12 1.12 31 
31.42** -31.42** 33.33** -33.33** 1.36 -1.36 1.%1 -1.%1 1.16 -1.16 -1.16 1.16 33 

-16.13** 16.13** -14.13** 14.13** -3.%%** 3.%%** -3.33** 3.33** -1.34 1.34 -1.16 1.16 33 
1.11** -1.11** 1.62** -1.62** -3.43** 3.43** -3.32** 3.32** -1.41 1.41 1.31 -1.31 31 

1.34** -1.34** 31.12** -31.12** 6.12** -6.12** 6.44** -6.44** -3.34 3.34 -3.13** 3.13** 34 
6.41** -6.41** 1.16** -1.16** -%.13** %.13** -%.3%** %.3%** 1.16 -1.16 3.31* -3.31* 3% 

33.31** -33.31** 32.%3** -32.%3** %.13** -%.13** %.1%** -%.1%** 1.16 -1.16 -1.16 1.16 36 
-31.%2** 31.%2** -36.11** 36.11** -3.11** 3.11** -3.31** 3.31** 1.32 -1.32 -1.16 1.16 31 

-34.21** 34.21** -31.13** 31.13** -3.11** 3.11** -3.2%** 3.2%** -1.34 1.34 -1.13 1.13 31 
-33.13** 33.13** -33.3%** 33.3%** -3.31* 3.31* -1.21 1.21 -1.34 1.34 1.24 -1.24 32 

31.16** -31.16** 34.63** -34.63** 1.11** -1.11** 3.63** -3.63** 3.32* -3.32* 3.63** -3.63** 31 
34.61** -34.61** 3%.64** -3%.64** 1.21* -1.21* 1.%3 -1.%3 -1.34 1.34 1.31 -1.31 33 

-4%.33** 4%.33** -41.23** 41.23** -6.1%** 6.1%** -6.13** 6.13** -1.41 1.41 -1.16 1.16 33 

31.46** -31.46** 31.44** -31.44** 4.11** -4.11** 4.14** -4.14** -3.34 3.34 1.63 -1.63 31 
-34.3%** 34.3%** -31.%3** 31.%3** 3.11* -3.11* 1.%1 -1.%1 -3.34 3.34 -3.16 3.16 34 

31.31** -31.31** 31.11** -31.11** -3.1%** 3.1%** -3.11** 3.11** 3.%1* -3.%1* 3.63** -3.63** 3% 
-2.31** 2.31** -2.14** 2.14** -3.31** 3.31** -3.33** 3.33** -1.13 1.13 -1.13 1.13 36 

31.41** -31.41** 31.3%** -31.3%** 3.36** -3.36** 3.11* -3.11* 1.16 -1.16 1.31 -1.31 31 
%.%1** -%.%1** 4.16** -4.16** %.6%** -%.6%** 4.23** -4.23** -1.34 1.34 -1.12 1.12 31 

-33.11** 33.11** -31.33** 31.33** 1.%1 -1.%1 -1.41 1.41 -1.34 1.34 -1.13 1.13 32 
1.42** -1.42** 6.%3** -6.%3** 3.11* -3.11* 1.41 -1.41 -1.34 1.34 -1.16 1.16 11 

-32.14** 32.14** -32.64** 32.64** -%.36** %.36** -6.%2** 6.%2** 1.%1 -1.%1 1.63 -1.63 13 
-3%.16** 3%.16** -3%.11** 3%.11** -3.41** 3.41** -3.14** 3.14** -1.41 1.41 -1.12 1.12 13 

31.%2** -31.%2** 34.41** -34.41** 3.%1** -3.%1** 1.12** -1.12** -1.34 1.34 1.31 -1.31 11 
3.1%** -3.1%** 1.11 -1.11 -1.24** 1.24** 1.33 -1.33 1.16 -1.16 -1.16 1.16 14 

-36.42** 36.42** -34.%4** 34.%4** -1.2%* 1.2%* -1.61 1.61 -1.13 1.13 -1.13 1.13 1% 

-2.%6** 2.%6** -31.16** 31.16** 1.34 -1.34 -1.41 1.41 -1.34 1.34 1.24 -1.24 16 
-33.6%** 33.6%** -34.13** 34.13** -3.11** 3.11** -3.%1** 3.%1** -3.34 3.34 -1.16 1.16 11 

-33.22** 33.22** -31.%3** 31.%3** -1.22 1.22 -1.42 1.42 -3.34 3.34 -1.12 1.12 11 
1.44** -1.44** 6.1%** -6.1%** 1.66 -1.66 3.36** -3.36** 1.16 -1.16 -1.16 1.16 12 

31.1%** -31.1%** 32.14** -32.14** -1.46 1.46 -1.12* 1.12* 3.32* -3.32* 1.63 -1.63 41 
-1.13** 1.13** -1.36** 1.36** 1.3% -1.3% -1.13 1.13 -1.34 1.34 -1.13 1.13 43 

36.%6** -36.%6** 34.12** -34.12** 1.11** -1.11** 3.%3** -3.%3** 1.32 -1.32 -1.16 1.16 43 
31.34** -31.34** 31.11** -31.11** 1.%4 -1.%4 1.%% -1.%% 1.32 -1.32 -3.16 3.16 41 

31.31** -31.31** 31.11** -31.11** 6.61** -6.61** %.24** -%.24** -1.41 1.41 -3.12 3.12 44 
-1.16** 1.16** -6.31** 6.31** 3.34** -3.34** 3.32** -3.32** -1.34 1.34 -3.16 3.16 4% 

3%.33** -3%.33** 34.23** -34.23** 1.62 -1.62 3.34* -3.34* 3.32* -3.32* -1.16 1.16 46 
-31.41** 31.41** -31.11** 31.11** -4.33** 4.33** -4.31** 4.31** -1.41 1.41 -1.16 1.16 41 

-13.11** 13.11** -3%.21** 3%.21** -1.%3** 1.%3** -6.43** 6.43** -3.34 3.34 1.63 -1.63 41 

-2.16** 2.16** -31.31** 31.31** -4.1%** 4.1%** -4.11** 4.11** 1.%1 -1.%1 1.63 -1.63 42 
-1.16** 1.16** -2.61** 2.61** -3.31** 3.31** -3.61** 3.61** 1.32 -1.32 -1.12 1.12 %1 

-31.1%** 31.1%** -2.21** 2.21** -3.61** 3.61** -3.11** 3.11** -1.41 1.41 3.31* -3.31* %3 
31.41** -31.41** 33.61** -33.61** 6.46** -6.46** %.31** -%.31** -3.41* 3.41* -3.16 3.16 %3 

36.26** -36.26** 31.%4** -31.%4** 3.%4** -3.%4** 3.42** -3.42** -1.34 1.34 -1.16 1.16 %1 
-31.11** 31.11** -33.26** 33.26** -1.1% 1.1% -1.%6 1.%6 -1.34 1.34 1.31 -1.31 %4 

33.21** -33.21** 33.61** -33.61** 1.61 -1.61 -1.34 1.34 3.%1* -3.%1* -1.12 1.12 %% 
6.16** -6.16** 4.11** -4.11** -1.%1 1.%1 -1.11 1.11 1.16 -1.16 3.31* -3.31* %6 

31.3%** -31.3%** 31.14** -31.14** 1.66 -1.66 1.12 -1.12 -1.34 1.34 -3.16 3.16 %1 

2.4%** -2.4%** 33.%6** -33.%6** 4.62** -4.62** 4.%6** -4.%6** -1.41 1.41 1.24 -1.24 %1 

-31.61** 31.61** -34.11** 34.11** -4.3%** 4.3%** -4.3%** 4.3%** 1.32 -1.32 -1.16 1.16 %2 

1.41** -1.41** 6.%3** -6.%3** -1.66** 1.66** 1.41 -1.41 -1.13 1.13 -1.12 1.12 61 

3.1% 
3.11 

3.31 
3.1% 

1.16 
3.31 

1.12 
3.31 

3.32 
3.%6 

3.33 
3.4% 

S.E.       1.1% 
              1.13 
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Forty nine top-crosses in the first sowing date, forty in the second 

sowing date and thirty eight out of them in the both sowing dates had 

significant negative desirable SCA effects.  

As for ear length the most favorable specific combiners were the 

top-cross between line number 11 x tester SC-219 with value of 1.49 

in the first sowing date and the top-cross between line number 11 x 

tester SC-219 with value of  1.99 in the second sowing date. Twenty 

four top-crosses in the first sowing date, twenty nine in the second 

sowing date and nineteen out of them in both sowing dates had 

significant positive desirable SCA effects.  

Concerning number of rows/ear the most favorable specific 

combiners were top-cross between line number 29 x tester Giza-1 with 

value  of 2.91 in the first sowing date and line number 1 x tester SC-219 

with value of 2.93 in the second sowing date. Ten top-crosses in the first 

sowing date, seven in the second sowing date and three out of them in both 

sowing dates possessed significant positive desirable SCA effects.  

Regarding to 222-kernel weight the most superior specific 

combiner was top-cross between line number 1 x tester SC-219 in the 

first and second sowing dates with values of 4.29 and 4.92, 

respectively. Forty one top-crosses in the first sowing date, forty five 

in the second sowing date and thirty eight out of them in both sowing 

dates had significant positive desirable SCA effects.  

Concerning grain yield/plant the most superior specific combiner 

was top-cross between line number 11 x tester Giza-1 in the first and 

second sowing dates with values of 93.42 and 91.12, respectively. 

Fifty nine top-crosses in the first sowing date, sixty top-crosses in the 

second sowing date and fifty nine out of them in both sowing dates 

possessed significant positive desirable SCA effects. These results are 

in accordance with those of Gado (2444), Soliman and Sadek (2444), 

El-Zeir et al (1222), Mostafa (1222), Abd El-Moula et al (1229), Abd 

El-Moula (1221) and Manal (1222). 

Genetic variance components 

Estimation of the general combining ability variances of S2 

inbred lines (σ
1
GCA-L) and testers (σ

1 
GCA-T) in addition to, specific 

combining ability variance of top-crosses (σ
1
SCA) and their 
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interaction with sowing dates for all traits are shown in Table 3. The 

obtained results revealed that variance due to GCA-L was higher than 

GCA-T for all traits, indicating that most of GCA variance was due to 

lines. The variance of GCA (average) exceeded variance of SCA for all 

traits, indicating that the largest part of genetic variability associated 

with traits was a result of additive gene action. The ratio of 

σ
1
GCA/σ

1
SCA was more than the unity for all traits, indicating that 

additive gene action played an important role in the inheritance of all 

traits. The interaction of σ
1
GCA-L x E was larger than σ

1
GCA-T x E 

for all studied traits, except 222-kernel weight, indicating that σ
1
GCA-

L was more affected by environment than σ
1
GCA-T for all traits, 

except 222-kernel weight. The magnitude of σ
1
GCA (average) x E 

interaction was higher than σ
1
SCA x E for all traits, indicating that 

additive type of gene action was more affected by environment than 

non-additive type of gene action. These results are in line with the 

findings of Sadek et al (1222), El-Shenawy et al (1223), Abd El-

Azeem et al (1229), Barakat and Abd El-Moula (1229) and Mosa 

(1222). 

 Table 6 :Genetic parameters for grain yield and other 

agronomic traits over the two sowing dates.          

Parameters 
Tasseling 

date 

Silking 

date 

Plant 

height 

Ear 

length 

Number of 

rows/ear 

311-

kernel 

weight 

Grain 

yield 

/plant 

σ
3
GCA-L 4.336 %.114 336.334 3.661 1.612 1.2%% 121.211 

σ
3
GCA-T - 1.133 - 1.13% 32.%%3 1.124 1.111 1.341 33.%61 

σ
3
GCA(average) 3.24% 4.311 33122.161 3%%.614 1.134 313.313 21%%.611 

σ
3
SCA 3.111 3.6%3 111.113 3.131 1.121 34.2%1 131.141 

σ
3
GCA/ σ

3
SCA 3.111 3.411 11.3%1 %%.111 1.123 1.314 33.443 

σ
3
GCA-L x E 1.161 3.143 2.311 1.341 1.33% 1.111 33.%%1 

σ
3
GCA-T x E 1.111 1.113 3.2%1 1.341 - 1.111 1.143 - 1.163 

σ
3
GCA(average) x E 3.114 1.334 121.2%1 36.13% 3.321 31.311 6.1%4 

σ
3
SCA x E 1.31 1.311 33.331 1.131 1.311 3.111 1.221 

σ
3
GCAxE/σ

3
SCAxE 

33.122 11.413 1%.313 
333%.11

1 
%.%32 1.113 3.%31 

 All negative estimates of variance were considered equal zero. 
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Proportion contribution 

The obtained results (Table 9) concluded that the inbred lines 

contributed with the large percentage and played the major role in the 

inheritance of all studied traits in each sowing dates. The lines x 

testers interaction followed the lines of the previous result for all 

studied traits. On the other hand, the testers contributed with the 

smallest percentage and played the lowest role in the inheritance of all 

traits.  

Table 1: Proportion contributions of lines, testers and their 

interaction for all studied traits in the each of sowing 

date . 

Traits 
Lines Testers Lines x testers 

First  

date 

 Second  

date 

First  

date 

 Second  

date 

First 

 date 

 Second  

date 

Days to %13 tasseling 16.41 11.43 1.1% 1.12 31.42 33.%1 

Days to %13 silking 11.61 16.63 1.34 1.14 33.31 31.14 

Plant height 6%.61 61.12 4.11 3.11 11.13 32.11 

Ear length 61.11 61.%4 2.16 3.46 11.16 13.11 

Number of rows/ear %1.32 14.36 1.32 1.14 43.%3 3%.11 

311-kernel weight 63.11 61.12 3.11 1.41 16.63 12.31 

Grain yield/ear 14.31 16.62 1.16 1.11 34.11 33.%1 
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 دراسات على القدرة على الأئتلاف تحت موعدين زراعه فى بعض

 الهجن القميه فى الذرة الشامية  

 

 *خمف عبد المجيد العارف، عبد الرحيم سيد ابو الحمد، ابراىيم نجاح عبد الظاىر
 جامعه الأزهر بأسيوط . -كميه الزراعة    -  قسم المحاصيل 

 

بيدف التقدير المبكر لمقدرة  7002-7002يت ىذه الدراسة خلال الفترة من أجر 
سلالو من الذرة الشامية  00العامة والخاصة عمى التآلف وطبيعة الفعل الجينى لـــ 

البيضاء الحبوب المرباه داخميا )الجيل الذاتى الأول( المستنبطة من الصنف المفتوح 
سلالو بالتمقيح الذاتى  00عمى الــ  حصولتم ال 7002. فى موسم 7-التمقيح جيزة

تم عمل التيجين القمى ليذه السلالات مع كشافين  7002لأفضل النباتات. فى موسم 
ىجين قمى . فى  870فتم الحصول عمى  872واليجين الفردى  7-وىما الصنف جيزه

 لممقارنة 80ىجين قمى بالإضافة الى اليجين الفردى  870تم تقييم الـــ   7002موسم 
وذلك فى ميعادين زراعو ىما الاول من يونيو ويوليو فى تصميم القطاعات الكاممة 
العشوائية فى ثلاث مكررات وقد دونت البيانات عمى صفات عدد الأيام حتى نثر حبوب 

% من الحراير، ارتفاع 00% من النورات المذكرة ، عدد الأيام حتى ظيور 00لقاح 
 حبو ومحصول حبوب النبات. 800ز، وزن الـــ النبات، طول الكوز، عدد صفوف الكو 

أوضحت نتائج التحميل لكل ميعاد منفردا وجود اختلافات معنوية او عاليو 
الكشاف لكل  xالمعنوية لكلا من اليجن والسلالات والكشافين وكذلك  تفاعل السلالة 

اح الصفات المدروسة فى كلا الميعادين ما عدا صفات عدد الأيام حتى نثر حبوب لق
% من النورات المذكرة فى كلا الميعادين وعدد صفوف الكوز فى الميعاد الأول وعدد 00

 % من الحراير فى الميعاد الثانى وذلك بالنسبة لمكشافين. 00الأيام حتى ظيور 
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اظير التحميل المشترك لميعادى الزراعة اختلافات عاليو المعنويو بين ميعادى 
 الكشاف وتفاعل  xشافين وتفاعل السلالو الزراعة واليجن والسلالات والك

ميعادى الزراعة لكل الصفات المدروسة ما عدا صفتى عدد الأيام حتى نثر  xالسلالات 
% من الحراير وذلك 00% من النورات المذكرة وعدد الأيام حتى ظيور 00حبوب لقاح 

مع ميعادى بالنسبة لمكشافين . كذلك أظيرت التفاعلات بين كلا من اليجن والكشافين 
الزراعة وكذلك تفاعل السلالة والكشاف وميعادى الزراعة اختلافات معنويو او عاليو 
المعنوية لكل الصفات المدروسة ما عدا صفو طول الكوز لتفاعل اليجن مع ميعادى 
الزراعة وكذلك تفاعل السلالة والكشاف وميعادى الزراعة وصفات عدد الأيام حتى نثر 

نورات المذكرة وعدد صفوف الكوز ومحصول حبوب النبات % من ال00حبوب لقاح 
 لتفاعل الكشافين مع ميعادى الزراعة.

تفوقا معنويا موجبا فى قدرتيا العامة عمى التآلف فى  2أظيرت السلالو رقم 
 الميعادين لصفو محصول حبوب النبات.

( تفوقا معنويا موجبا  7-الكشاف جيزه x 77سجل اليجين القمى ) السلالو 
 مقدرة الخاصة عمى التآلف لصفو محصول الحبوب فى الميعادين.ل

أظيرت نتائج التحميل المشترك لميعادي الزراعة ان الفعل المضيف لمجينات لعب 
الدور الرئيسي فى توريث كل الصفات المدروسة كما كان أكثر تأثرا بالبيئة عن الفعل 

 السيادي لكل الصفات المدروسة.
لات لعبت الدور الرئيسي فى توريث جميع الصفات فى أظيرت النتائج ان السلا

 الميعادين.
 


