
 

 

Archives of Agriculture Sciences Journal  
 

  Volume 3, Issue 3, 2020, Pages 82–100 

Available online at www.agricuta.edu.eg 

DOI: https://dx.doi.org/10.21608/aasj.2020.43599.1038 

 

 

 

82 

                                                                  Copyright © 2020 

 
 

*Corresponding author: Hemada S. SH., 

  E-mail address: saedshaban40@yahoo.com  

 

 
 

Combining ability and genetic parameters of some white 

maize (Zea mays L.) inbred lines using diallel analysis 
 
 

Hemada S. SH.
a
,
 
Yassien H. E.

b
, Abd El-Zaher I. N.

a
, Haridy M. H.

a*
 

 

 

aDepartment of Agronomy, Faculty of Agriculture, Al-Azhar University, Assiut, Egypt 
bDepartment of Agronomy, Faculty of Agriculture, Al-Azhar University, Cairo, Egypt 

  
 

 

Abstract 

Nine inbred lines (S5) of white maize derived from Giza -2 and IW- 469 were crossed using of half  diallel 

cross mating design, during spring season of 2019 at the Farm of Faculty of Agriculture, Al-Azhar University 

at Assiut Branch, to produce thirty six F1 crosses. The parents, crosses and tow checks i.e. SC-163 and SC-10 

were evaluated during spring season of 2020 in R.C.B.D with three replications to determine combining 

ability, heterotic and gene action effects. Significant differences were found among parental and their crosses 

as well as for general combining ability (GCA) and specific combing ability (SCA) for all studied traits. The 

previous results indicating the importance of both additive and non-additive genetic effects for studied traits. 

The ratio of Σg2i/ΣS2ij was less one for all studied traits, indicate that the non-additive gene action in the 

inheritance of all the studied traits.  Parents P1 and P4 showed best GCA effects for grain yield/plant, while 

the parents P2 and P6 appeared to be the best general combiners for most of the studied traits. The crosses P1 

x P8, P2 × P6 and P2 × P5 appeared to be the best mean performance, SCA and superiority percentage for 

most studied traits. The values of the broad sense heritability were high (>80%) for all studied traits. While, 

the narrow sense heritability was low for grain yield/plant (13.00%). Results indicated that some inbred lines 

could be used in breeding program to develop single crosses which have higher grain yield.  
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1. Introduction 
 
Maize (Zea mays L.) is an important 

cereal crop and it ranks as the third 

position after wheat and rice. Maize plays 

a significant role in human and livestock 

nutrition world-wide. Moreover, it 

confirms the basis of several industries 

such as; starch, cooking oil and main of 

animal food. There is a critical need to 

increase the production of maize to face 

the gap between production and 

consumption. The concepts of general 

(GCA) and specific (SCA) combining 

abilities are useful for charactering inbred 

lines in their crosses as defined by 

Sprague and Tatum (1942) .Exploitation 

of hybrid vigor and selection of parents 

based on combining ability has been used 

as an important breeding approach in crop 

improvement (Uddin et al., 2006). 

Developing of high yielding F1's along 

with other favorable traits is receiving 

considerable attention. El-Beially et al. 

(2007) reported that the variance 

component due to lines and crosses was 

highly significant for yield and its 

components. For developing desirable 

hybrids, information about combining 

ability of the parents and the resulting 

crosses is essential. The variances of 

general and specific combining ability are 

related to the type of gene action effects. 

Variance for GCA includes additive 

portion while that of SCA includes non-

additive portion of total variance arising 

largely from dominance and epistatic 

deviations (Rojas and Sprague, 1952). 

Diallel cross have been widely used in 

genetic research to investigate the 

inheritance of important traits among a set 

of genotypes. These were devised, 

specifically, to investigate the combining 

ability of the parental lines for the 

purpose of identification of superior 

parents for use in hybrid development 

programs.  Information about inheritance 

pattern of any specific trait can be 

obtained from Griffing (1956) provides a 

feature on genetic action of parental lines. 

Dudley and Moll (1969) defined 

heritability as the ratio for genetic 

variance to phenotypic variance. Also 

heritability was defined by Lush as the 

proportion of phenotypic variance among 

individuals in a population that is due to 

heritable genetic effects, this definition is 

now termed as heritability in narrow 

sense and it is designated (H or h2n.s). 

The aims of the present investigation 

were to estimate GCA and SCA 

combining ability effects of the nine 

inbred lines and its combinations to 

identify the best combiners and crosses to 

improve maize for earliness traits, yield 

and its components. Also, to determine 

the important types of gene action effects 

that controls the studied traits. 

 
2. Materials and methods 

 

2.1 Plant materials and field experiments 

 

Nine inbred lines (S5) of white maize viz. 

P1, P2, P3, P4, and P5 it was derived 

from it Giza-2 population, while, P6, P7, 

P8 and P9 derived through selection from 

the population of IW-469 These lines 

were crossed according to a half diallel 

crosses mating design during summer 

season of 2019 in Farm of Faculty of 

Agriculture, Al-Azhar University (Assiut 
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Branch), Egypt. During summer season 

2020, the 36 F1s, nine parental lines, and 

tow checks i.e., SC-10 and SC-136 were 

grown in a Randomized Complete Block 

Design with three replications. Each plot 

area was 6.3 m2, which consisted of 3 

ridges, each of 3 m long and 70 cm apart. 

The distance between hills was 25 cm. 

The agricultural practices of irrigation, 

fertilization, weeds and pest control were 

used as normal recommended for maize 

production. Samples of ten guarded 

plants were taken at random from middle 

ridge of each plot to determine the 

following traits i.e. days to 50% tasseling 

(day), as number of days from planting 

until 50% of the plants showed their 

tassels , days to 50%  silking (day), as 

number of days from planting until 50% 

of the plants showed their silks, plant 

height (cm), height from the ground 

surface to the base of the tassel , ear 

height (cm)  height from the ground 

surface to the top-most bearing node , ear 

length in (cm) , ear diameter in (cm), 

100-kernel weight and grain yield/plant 

in grams, adjusted to 15.5 % moisture 

content.   

 

2.2 Statistical analysis 

Data collected from genotypes were 

subjected to an ordinary analysis of 

variance of RCBD to test the significance 

of differences among the genotypes. 

Bartlett test as described by Steel and 

Torrie (1980) was used to test the 

homogeneity of error variance and 

treatments means were compared 

statistically using the test of the Lest 

Significant Differences (L.S.D). The 

combining ability effects and types of 

gene action were estimated according to 

Griffingʹs (1956), diallel cross analysis, 

Method 2, Model 1. 

 

2.3 Superiority percentages 

Superiority percentages were determined 

for individual crosses as the percentage 

deviation of F1 means from over check, 

and was calculated as follow: 
  
Standard heterosis = 

                  

  
       

 

Standard heterosis (L.S.D) = t  √      ⁄  

 

Where, t is the tabular value at the stated 

level of probability for the degrees of 

freedom of the experimental error.  
 

2.4 Estimation of variance components 

The genetic analysis was based on 

Griffingʹs (1956) method 2 – fixed model 

1 determine the variance and effects of 

general and specific combining ability, 

additive, dominance and environmental 

variance, average degree of dominance. 

Heritability in broad and narrow sense 

was determined. Expected genetic 

advance in absolute and percentage was 

calculated. 

 

2.4.1 General and specific combining 

ability 

The variance of the general and specific 

combining ability was calculated 

according to Singh and Chaudhary 
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(1979). 
 

σ2gca= (MSgca –   ́ ) / (P+2)  
 

σ2sca= (MSsca –   ́) 
 

σ2A =   σ2gca, σ2D = σ2sca  
 

σ2E =   ́ = Mse/r 
 

σ2G = σ2A + σ2D =   σ2gca + σ2sca 
 

σ2P= σ2G+ σ2E 

 

2.4.2 The average degree of dominance 

If: ā = zero denotes no dominance; ā < 1 

denotes partial dominance; ā = 1 denotes 

complete dominance, and ā > 1 denotes 

over dominance (Comstock and 

Robinson, 1952). 
 

a‾=
√      

   
  

 

Where: σ2A= additive genetic variances, 

σ2D = dominance genetic variances, σ2P 

= phenotypic variances, σ2E = 

environmental variances, σ2G = 

genotypic variances. 

 

2.4.3 Heritability 

Heritability further divided into broad 

sense and narrow sense, broad sense 

heritability was estimated as the ratio of 

genotypic variance to the phenotypic 

variance and was expressed in 

percentage, and narrow sense heritability 

was calculated by dividing additive 

variance by total variance. 
 

Heritability in broad sense 
 

h2b s= σ2G/ σ2P 
 

Heritability in narrow sense 
 

h2n s= σ2A/ σ2P 
 

Heritability values in broad sense less 

than 40% were considered low, 40 to 

60%, medium and more than 60% were 

considered high (Ali, 1999) and Al–

Farari (1999) reported that, heritability in 

narrow sense is considered low if it was 

less than 20%, 20 to 50% as medium and 

high if it is more than 50%. 
 

2.4.4 Genetic advance 

Genetic advance was calculated 

according to the following formula: 
 

G = h2n.s . i. p 
 

h2n.s = heritability in narrow sense; i = 

selection intensity 10% = 1.76 and σp = 

phenotype standard deviation. After that, 

the excepted genetic advance as present 

was calculated according to the following 

equation: 
 

% ∆G = (∆G / y  )*    
 

Where; ∆G = Genetic advance, y..= mean 

of population. The value of genetic 

advance is considered high when it is 

more than 30%, medium when the result 

is between 10 to 30% and is considered 

low when it is less than 10%, (Ahmed 

and Agrawal, 1982). 

 

3. Results and Discussion 
 

3.1 Analysis of variance and mean 

performance 
 

The analysis of variance revealed that the 

mean squares due to genotypes, parents, 

crosses and parents v/s crosses were 
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significant or highly significant for all 

the studied traits (Table 1). Significant 

mean squares due to parents and crosses 

suggested that the parental lines selected 

were diverse and with a different genetic 

background. Similarly, significant mean 

squares due to parents v/s. crosses 

indicated presence of considerable 

amount of variability and overall 

heterosis for all the traits under study. 

These results were in confirmation with 

El-Beially (2003), El-Beially et al. 

(2007), Sundarajan and Kumar (2011),  

Avinashe et al. (2013), Al-Hadad et al. 

(2015), Darwish et al. (2016), Sadalla et 

al. (2017), Mostafa (2018) and Rohman 

et al. (2019). Moreover, Analysis of 

variance for combining ability (Table 1), 

revealed that both general (GCA) and 

specific (SCA) combining ability mean 

squares were highly significant for all 

studied traits, these results indicating that 

the importance of additive as well as 

non-additive type of gene action in the 

inheritance of all the studied traits. The 

magnitude of GCA was more than that of 

SCA for all studied traits, except grain 

yield / plant. These results indicated that 

the additive genes are responsible for 

most of the genetic variation for those 

traits. In contrast,   the ratio of Σ gi2/Σ 

Sij2 was less one for all studied traits 

indicating the non-additive gene action 

plays an important role in the inheritance 

of all the studied traits. Therefore, 

selection procedure in late or advanced 

generations will be very important to 

improve these traits.  

 
Table (1): Mean squares of analysis of variance and combining ability for  studied traits. 

 
 

S.O.V d.F 
Number of days 

to 50% tasseling  

Number of days 

to 50% silking  

Plant height 

(cm) 

Ear height 

(cm) 

Ear length 

(cm) 

Ear diameter 

(cm) 

100- kernel 

weight (g) 

Grain 

yield/plant (g) 

Replication 2 18.16 21.09 91.50 112.92 0.47 0.01 5.46 375.80 

Genotypes 44 60.69** 50.51** 1649.38** 661.46** 10.08** 0.45** 19.09** 11097.86** 

Parent 8 69.33** 55.34** 1816.26** 978.73** 6.43** 0.42** 13.96** 2680.24** 

Crosses 35 49.20** 41.47** 1101.56** 490.85** 4.70** 0.25** 13.64** 5236.80** 

P. vs. crosses 1 393.56** 328.22** 19488.03** 4094.76** 227.37** 7.51** 250.85** 298005.42** 

GCA 8 61.77** 49.69** 1648.08** 745.89** 4.68** 0.22** 11.68** 3183.95** 

SCA 36 11.00** 9.54** 305.73** 103.73** 3.07** 0.13** 5.18** 3813.81** 

Error 88 5.57 5.16 58.63 18.57 0.47 0.01 4.34 121.24 

Σg2i/ΣS2ij  0.596 0.558 0.517 0.69 0.14 0.16 0.25 0.08 

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

 
Similar results were reported by Alam et 

al. (2008), Barakat and Osman (2008), 

Sultan et al. (2011), Abdel-Moneam et 

al. (2009), Osman et al. (2012), Attia et 

al. (2013), Haddadi et al. (2014), Al-

Hadad et al. (2015), Kanoosh (2018), 

Saeid et al. (2019) and Anees et al. 

(2019). Mean performance for days to 

50% tasseling and silking, plant and ear 

height, length and diameter for ear, 100-

kernel weight and grain yield/plant of the 

9 parental inbred lines  and their 36 

crosses along with the check hybrids i.e. 

SC-136 and SC-10 are presented in Table 

(2). Results showed that; parent 3 was 

the earliest with 55.67 and 60.67 days to 

50% tasseling and silking, respectively. 

On the other side, the cross P2 x P6 was 

the earliest for days to 50% tasseling and 

silking with value 51.67 and 56.67 days, 

https://journals.ekb.eg/?_action=article&au=80481&_au=M.++Mostafa
https://journals.ekb.eg/?_action=article&au=80481&_au=M.++Mostafa
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respectively, moreover, 14 and 13 

crosses for days to 50% tasseling and 

silking, respectively, were significant and 

highly significant earlier than the earliest 

check SC-136, as well as, 20 and 16 

crosses for days to 50% tasseling and 

silking, respectively, were significant and 

highly significant earlier than the earliest 

check SC-10. The tallest plant among the 

nine parents was noticed in parent 4 with 

293.33 cm, while the shortest inbred 

parent 2 with 214.00 cm. On the other 

hand, the average of plant height for the 

36 single crosses ranged from 233.00 cm 

for the cross P2 x P5 cm to 306.00cm for 

the cross P4 x P6 with an average of 

269.22. Moreover, 5 and 18 crosses were 

significant or highly significant and 

shortest than the check hybrids SC-136 

and SC-10, respectively. For ear height 

the maximum value exhibited by parent 4 

with 143.33 cm and minimum value 

90.67 cm was shown for parent 3. On the 

other side, the cross P4 x P8 was the 

maximum with140.33 cm, while, the 

cross P2 x P5 the latest with 93.67 cm, 

moreover, 7 and 16 crosses were 

significant and highly significant lower 

ear height than the check  hybrids SC-

136 and SC-10, respectively. Finally, the 

cross P2 x P5 was the best for plant and 

ear height with value 233.00 and 93.67 

cm, respectively. For ear length showed 

that the parent 9 had the longest ear with 

18.33 cm, while the parent 7 had the 

shortest ear with 14.00 cm. On the other 

side, the highest value was recorded for 

the cross P2 x P4 (22.67 cm). Moreover, 

some crosses did not differ significantly 

with the tow checks, except the cross P2 

x P4 was negative significant than the ear 

length check hybrid SC-136. In the same 

(Table 2), the widest ear diameter was 

found in parent 2 with 5.07 cm. On the 

contrary, the cross P2 x P6 was the 

highest value with 5.86 cm, as well as 15 

and 7 crosses for ear diameter were 

significant and highly significant widest 

than the check hybrids SC-136 and SC-

10, respectively. For 100-kernel weight 

parent 2 gave the highest value with 

34.14 gm, On the other hand, results 

showed that ranged from 38.85 gm for 

the P2 x P9 to 30.10 gm. for the P2 x P6, 

with an average with value 34.61 gm. 

Moreover, the five crosses (P1 x P5), (P1 

x P9), (P2 x P4), (P2 x P9 and (P4 x P9) 

were positive and significant or highly 

significant heaviest than the check hybrid 

SC-136. Concerning to yield plant-1, the 

parent 1 showed the highest value with 

(204.56 g). On the other hand, the cross 

P1 x P8 was the best one in data with 

value 361.00 gm, moreover, 26 and 12 

crosses were positive and significant or 

highly significant and over-yielded the 

two checks SC-136 and SC-10, 

respectively. These results indicated that 

all these promising crosses mentioned 

above had the most desirable SCA effects 

for earliness traits, plant height, ear 

height, ear length, ear diameter, 100-

kernel weight and grain yield/plant. 

Similar results were obtained by Wattoo 

et al. (2009), Zare et al. (2011), Ahmed 

(2013), Mosa et al. (2016), Bisen et al. 

(2017), Turkey et al. (2018) and Hussain 

and Hussen (2019). 
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Table (2): Mean performance of the nine parental inbred lines and their 36 crosses of maize 
genotypes for all studied traits relative to check hybrids SC136 and SC10, during 2020 
season. 

 
 

Parent 
Number of days 

to 50% tasseling  

Number of days 

to 50% silking 

Plant height 

(cm) 

Ear height 

(cm) 

Ear length 

(cm) 

Ear diameter 

(cm) 

100- kernel 

weight (g) 

Grain 

yield/plant (g) 

p1 66.67 70.67 253.33 104.00 17.22 4.85 34.11 204.56 

p2 61.67 66.67 214.00 94.00 16.72 5.07 34.14 172.33 

p3 55.67 60.67 225.00 90.67 14.45 4.41 31.12 143.44 

p4 70.33 74.33 293.33 143.33 16.56 4.69 32.27 157.67 

p5 68.33 72.00 227.67 96.67 16.56 4.91 31.71 143.89 

p6 62.00 66.67 230.33 85.33 17.22 4.63 27.74 154.89 

p7 64.00 69.00 217.67 121.67 14.00 4.47 29.64 120.00 

p8 69.33 73.00 238.00 100.33 18.33 4.40 29.14 133.65 

p9 69.00 72.67 253.33 96.33 18.00 3.80 30.94 101.22 

Mean 65.22 69.52 239.19 103.59 16.56 4.58 31.20 147.96 

Crosses 

P1 X P2 58.00 62.67 290.33 128.00 20.33 5.36 35.24 252.11 

P1 X P3 63.33 67.67 294.67 124.00 19.89 5.36 35.16 316.55 

P1 X P4  63.67 68.00 296.67 128.67 17.22 4.85 34.38 235.50 

PI X P5 61.67 66.00 283.33 119.67 20.44 5.36 38.69 326.67 

P1 X P6 58.00 64.00 275.67 112.33 20.00 4.74 33.68 236.22 

P1 X P7  58.67 63.67 275.33 125.33 18.56 4.80 33.81 243.89 

P1 X P8 65.67 69.33 288.00 133.33 19.75 5.35 35.74 331.00 

P1 X P9 66.67 71.67 278.33 126.67 22.22 4.87 38.00 305.00 

P2 X P3 52.33 57.33 242.67 118.00 18.56 5.08 33.92 249.11 

P2 X P4  64.67 69.00 286.67 129.00 22.67 5.35 38.28 325.11 

P2 X P5 59.00 63.00 233.00 93.67 19.44 5.19 36.34 272.44 

P2 X P6 51.67 56.67 244.33 121.00 19.89 5.86 34.80 271.11 

P2 X P7  62.00 66.33 241.67 105.67 19.78 5.30 35.22 254.44 

P2 X P8 63.00 67.33 260.33 107.67 19.45 5.36 33.12 272.11 

P2 X P9 61.33 67.33 263.00 115.00 20.45 4.94 38.85 212.28 

P3 X P4  55.00 60.00 284.33 129.00 17.89 5.46 32.59 330.56 

P3 X P5 63.00 67.00 266.00 117.00 18.22 4.95 31.61 266.55 

P3 X P6 54.67 60.00 276.00 113.67 19.33 5.30 32.55 264.29 

P3 X P7  56.00 61.00 272.00 119.00 17.78 5.35 36.04 211.76 

P3 X P8 63.33 67.67 264.00 114.33 19.11 5.07 32.59 224.67 

P3 X P9 60.00 65.67 258.67 101.33 21.22 5.24 36.87 256.71 

P4 X P5 66.67 69.67 250.00 120.00 20.33 5.12 35.63 321.67 

P4 X P6 65.33 70.00 306.00 137.33 21.22 5.52 34.13 326.78 

P4 X P7  61.67 66.67 284.67 134.33 18.78 4.91 33.11 300.89 

P4 X P8 63.67 67.00 299.67 140.33 19.83 5.11 30.10 294.04 

P4 X P9 64.33 68.33 299.33 135.00 21.55 5.24 37.62 295.89 

P5 X P6 55.33 60.33 256.00 94.00 19.33 5.58 34.11 250.11 

P5 X P7  56.00 61.33 237.67 104.67 18.67 5.41 35.17 213.44 

P5 X P8 62.67 67.33 244.67 94.33 19.33 5.36 32.25 204.11 

P5 X P9 62.33 67.33 256.33 94.00 20.00 5.42 35.03 276.56 

P6 X P7  58.67 64.33 263.00 115.33 19.11 5.41 32.39 245.89 

P6 X P8 59.67 64.67 259.00 110.67 21.44 4.98 34.53 238.22 

P6 X P9 61.67 66.00 257.33 102.33 21.78 4.85 35.82 271.33 

P7 X P8 64.00 68.33 269.33 124.33 19.45 4.85 34.12 247.44 

P7 X P9 64.33 69.33 269.67 118.67 20.78 4.85 33.67 220.33 

P8 X P9 66.33 70.33 264.33 117.33 19.22 4.41 30.78 190.33 

Mean 60.95 65.62 269.22 117.36 19.81 5.17 34.61 265.42 

Checks 

SC-10 66.67 70.00 257.00 114.33 21.33 5.01 33.96 208.22 

SC-136 68.00 71.00 283.67 126.33 21.89 5.03 37.57 263.56 

LSD 0.05 3.80 3.67 12.42 6.89 1.12  0.34 3.33 17.77 

LSD 0.01 5.06 4.88 16.54 9.18 1.49 0.45 4.43 23.66 

 
3.2 General combining ability effects 

 
General combining ability effects (gi) of 

9 parental inbred lines for all studied 

traits are presented in Table (3), the 

obtained results cleared that the parent 

number 3 was significantly and desirable 

general combiner for number of days to 

50% tasseling and number of days to 

50% silking with values -3.55 and -3.30, 
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respectively, the parents 2, 3 and 6 were 

found to be good general combiners for 

earliness traits and where they showed 

negative and highly significant GCA 

effects for these traits. With respect to 

plant and ear height, the parent number 5 

with value -13.62 and -10.42 were 

significantly and the most superior 

general combiners for plant height and 

ear height, respectively.  

 
Table (3): General combining ability effects of parental inbred lines for number of days to 
50% tasseling and silking, plant and ear height, ear length, ear diameter 100-kernel weight 
and grain yield/plant, during 2020 season. 

 
 

Parent 
Number of days 

to 50% tasseling  

Number of days 

to 50% silking 

Plant height 

(cm) 

Ear height 

(cm) 

Ear length 

(cm) 

Ear diameter 

(cm) 

100- kernel 

weight (g) 

Grain 

yield/plant (g) 

P1 0.99* 0.94* 14.26** 5.45** 0.12 -0.01 1.24** 21.53** 

P2 -2.07** -1.91** -12.92** -3.64** 0.22* 0.19** 1.34** 3.10 

P3 -3.55** -3.30** -2.17 -2.58** -0.97** 0.01 -0.52 -1.11 

P4 2.51** 2.12** 23.80** 17.66** 0.09 0.04 0.10 29.68** 

P5 0.48 0.18 -13.62** -10.49** -0.24** 0.15** 0.27 0.00 

P6 -2.64** -2.24** -3.10* -6.25** 0.45** 0.09** -1.07** -0.50 

P7 -0.79* -0.45 -7.59** 4.05** -0.97** -0.06 -0.59 -21.93** 

P8 2.63** 2.18** -0.62 -0.28 0.24* -0.11** -1.61** -13.64** 

P9 2.45** 2.48** 1.96 -3.92** 1.06** -0.28** 0.84* -17.13** 

LSD (gi) 0.05 0.78 0.751 2.46 1.39 0.22 0.07 0.67 3.54 

LSD (gi) 0.01 1.02 0.984 3.23 1.82 0.29 0.09 0.88 4.64 

LSD (gi-gj) 0.05 1.171 1.126 3.695 2.079 0.329 0.100 1.005 5.313 

LSD (gi-gj) 0.01 1.535 1.477 4.844 2.726 0.431 0.132 1.318 6.967 

*,** significant at 0.05 and 0.01 level of probability, respectively. S.E (gi) standard error for an GCA effect. 

 
Moreover, the best inbred lines were P2, 

P5, P6 and P7, which had negative and 

significant or highly significant GCA 

effects for plant height, while, the best 

inbred lines were P2, P3, P5, P6 and P9 

exhibited significant or highly significant 

negative GCA effects for ear height. 

These negative effects indicate the 

presence of favourable genes for both 

traits and that such inbred lines are good 

combiners for shortness and lower ear 

placement. Parents p2, p6, p8 and p9 

showed significantly or highly 

significantly positive GCA effects for ear 

length, moreover, the highest desirable 

general combiners was the parent number 

9 with value 1.06. For ear diameter data 

in Table (4) cleared that the parents 

number 2, 5 and 6 were significantly the 

highest desirable general combiner and 

exhibited significant positive GCA 

effects, implying that this inbred lines 

may be posses favourable genes for 

prolificacy. In connection with 100-grain 

weight in Table (3) revealed that the 

parent number 2 with value 1.34 had the 

highest frequency of favorable alleles for 

100-kernel weight. P1, P2 and P9 were 

found to be good general combiner for 

this trait. The best general combiners for 

grain yield/plant were P1 and P4 recoded 

21.53 and 29.68, respectively, indicating 

that these parental inbred lines could be 

considered as good combiners for 

improving this trait. These parental 

inbred lines mentioned above could be 

the best combiners for all the studied 

traits, particularly parent 2 for no. of days 

to 50% tasseling, days to 50%  silking, 

plant height, ear height, ear diameter and 
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100-kernel weight. The parent 6 was 

good combiner for no. of days to 50% 

tasseling, days to 50% silking, plant 

height, ear height, ear length and ear 

diameter. The obtained results 

completely agreed with the points of 

view which were reported by Choukan 

(1999), Alam et al. (2008), Abdel-

Moneam et al. (2009) and Haddadi et al. 

(2012). Amiruzzaman et al. (2013), 

Haddadi et al. (2014), Al-Hadad et al. 

(2015), Matin et al. (2016), Gamea et al. 

(2018), Anees et al. (2019) and Saeid et 

al. (2019).  

 
Table (4): Specific combining ability effects of 36 F1 crosses for days to 50% tasseling and 
silking, plant height, ear height ear length, ear diameter 100-kernel weight and grain 
yield/plant, during 2020 season. 

 
 

Crosses 
Number of days 

to 50% tasseling  

Number of days 

to 50% silking 

Plant height 

(cm) 

Ear height 

(cm) 

Ear length 

(cm) 

Ear diameter 

(cm) 

100- kernel 

weight (g) 

Grain 

yield/plant (g) 

P1 X P2 -2.73* -2.76** 25.78** 11.59** 0.84** 0.13 -1.27 -14.44** 

P1 X P3 4.09** 3.63** 19.36** 6.53** 1.587** 0.31** 0.51 54.21** 

P1 X P4  -1.64 -1.46 -4.61 -9.05** -2.15** -0.23* -0.89 -57.63** 

PI X P5 -1.61 -1.52 19.48** 10.10** 1.41** 0.17 3.25** 63.21** 

P1 X P6 -2.16* -1.10 1.30 -1.47 0.27 -0.38** -0.41 -26.73** 

P1 X P7  -3.34** -3.22** 5.45 1.22 0.25 -0.18 -0.77 2.36 

P1 X P8 0.24 -0.19 11.15** 13.56** 0.23 0.42** 2.18* 81.19** 

P1 X P9 1.42 1.84 -1.10 10.53** 1.89** 0.11 1.99* 58.67** 

P2 X P3 -3.86** -3.86** -5.46 9.62** 0.15 -0.17 -0.84 5.19 

P2 X P4  2.42* 2.39* 12.57** 0.38 3.20** 0.08 2.91** 50.40** 

P2 X P5 -1.22 -1.67 -3.67 -6.81** 0.31 -0.20* 0.79 27.41** 

P2 X P6 -5.43** -5.58** -2.86 16.29** 0.06 0.53** 0.60 26.59** 

P2 X P7  3.06** 2.30** -1.04 -9.35** 1.37** 0.13 0.53 31.34** 

P2 X P8 0.63 0.66 10.66** -3.02 -0.18 0.23* -0.53 40.72** 

P2 X P9 -0.86 0.36 10.75** 7.95** 0.01 -0.02 2.74** -15.62** 

P3 X P4  -5.76** -5.22** -0.52 -0.69 -0.39 0.36** -0.92 60.06** 

P3 X P5 4.27** 3.72** 18.57** 15.47** 0.28 -0.26 -2.07 25.73** 

P3 X P6 -0.95 -0.86 18.06** 7.89** 0.69* 0.15 0.22 23.97** 

P3 X P7  -1.46 -1.64 18.54** 2.92 0.56 0.36** 3.22** -7.13 

P3 X P8 -3.28** -3.70** 13.27** 8.35** 0.34 0.13 -2.31* 36.08** 

P3 X P9 -2.43** -2.67* 10.36** 6.65** 1.24** 0.43** 2.75** 41.41** 

P4 X P5 1.87 0.96 -23.40** -1.78 1.33** -0.12 1.33 50.05** 

P4 X P6 3.66** 3.72** 22.09** 11.32** 1.52** 0.34** 1.17 55.68** 

P4 X P7  -1.86 -1.40 5.24 -1.99 0.50 -0.12 -0.33 51.21** 

P4 X P8 -3.28** -3.70** 13.27** 8.35** 0.34 0.13 -2.31* 36.08** 

P4 X P9 -2.43** -2.67* 10.36** 6.65** 1.24** 0.43** 2.75** 41.41** 

P5 X P6 -4.31** -4.01** 9.51* -3.87 -0.03 0.29** 0.98 8.69 

P5 X P7  -5.49** -4.79** -4.34 -3.50 0.73* 0.27** 1.56 -6.56 

P5 X P8 -2.25* -1.43 -4.31 -9.50** 0.18 0.27** -0.33 -24.18** 

P5 X P9 -2.40* -1.73 4.78 -6.20** 0.03 0.50** -0.01 51.75** 

P6 X P7  0.30 0.63 10.48** 2.92 0.47 0.33** 0.12 26.39** 

P6 X P8 -2.13 -1.67 -0.49 2.59 1.59** -0.05 3.29** 10.44* 

P6 X P9 0.06 -0.64 -4.73 -2.11 1.11** -0.01 2.12* 47.04** 

P7 X P8 0.36 0.21 14.33** 5.95** 1.02** -0.02 2.40* 41.08** 

P7 X P9 0.87 0.90 12.09** 3.92 1.53** 0.15 -0.51 17.46** 

P8 X P9 -0.55 -0.73 -0.22 6.92** -1.24** -0.25* -2.38* -20.83** 

C.D (Sij) 0.05                                                 2.22 2.14 7.01 3.95 0.62 0.19 1.91 10.08 

C.D (Sij) 0.01 2.91 2.80 9.19 5.17 0.82 0.25 2.50 13.22 

*,** significant at 0.05 and 0.01 level of probability, respectively. S.E (gi) standard error for an GCA effect. 

 
3.3 Specific combining ability effects  

 

Estimates of specific combining ability 

effects (Sij) of 36 crosses for all studied 

traits in Table (4), showed that 14 and 11 

crosses were negative and significant or 

highly significant desirable SCA effects 

for number of days to 50% tasseling and 

silking, respectively. The earliest crosses 

were P3 × P4 and P2 × P6 had highly 
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significant and the highest negative SCA 

effects for these traits, indicating that 

these crosses are the best combinations 

for improving earliness traits. For plant 

height, one cross (P4 x P5) possessed 

significant negative SCA effects, 

indicating that this cross is the best 

combinations for improving shortness 

stature trait. Respecting ear height, five 

crosses P1 x P4, P2 x P5, P2 x P7, P5 x 

P8 and P5 x P9 had significant or highly 

significant negative SCA effects, the 

most superior specific combination 

toward low ear height was the cross P5 × 

P8 with value -9.50**. These crosses 

mentioned above could be considered as 

the best combinations for all studied 

traits, specially the combinations P3 x 

P9, P4 x P9, P2 x P6, Also, results of 

Table (4), revealed that there were 16, 

14, 11 and 25 crosses possessed positive 

and significant or highly significant SCA 

effects for ear length, ear diameter, 100-

kernel weight and grain yield/plant, 

respectively. P3 x P4 and P5 x P9 had the 

most favourable SCA effects for most of 

the studied traits. Thus, the interaction of 

crosses should be evaluated with 

locations to identify the most single cross 

hybrids for increasing productivity in 

white maize. These results are in 

confidence with those of Uddin et al. 

(2006), Alam et al. (2008), Barakat and 

Osman (2008), Abdel-Moneam et al. 

(2009), Ofori et al. (2015), Matin et al. 

(2016), Wani et al. (2017), Gamea et al. 

(2018), Hassan et al. (2019) and Raihan 

et al. (2019). 

 

3.4 Superiority percentages 

 

Superiority percentages in maize days to 

50% tasseling and silking, plant height 

and ear height for the 36 new single 

crosses relative to two checks SC-136 

and SC-10 are presented in Table (5). For 

days to 50% tasseling, out 36 crosses 28 

and 32 crosses exhibited significant and 

negative standard heterotic values 

relative to SC-136 and SC10, 

respectively. Also, 24 and 29 crosses 

expressed significant and negative 

standard heterotic values relative to SC-

136 and SC-10, respectively, moreover, 

the single cross P2 x P6 expressed the 

most desirable heterotic effect for days to 

50% tasseling and silking relative to both 

checks. Regarding plant height, 6 crosses 

viz. P2 × P3, P2 × P5, P2 × P6, P2 × P7, 

P5 × P7, and P5 × P8 exhibited 

significant negative heterosis to SC-10. 

However, the single cross P2 × p5 with 

value -17.86** exhibited the best 

heterotic values to SC-10. For ear height, 

8 and 16 crosses exhibited significant 

negative heterosis to SC-136 and SC-10, 

respectively, the highest negative and 

significant or highly significant heterosis 

for low ear height was recorded by the 

cross P2 × P5 with value -18.08** and -

25.86** relative to both checks SC-136 

and SC-10, respectively. 
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Table (5): Superiority percentages of the 36 maize single crosses relative to SC-136 
and SC-10 for days to 50% tasseling, days to 50% silking, plant height and ear 
height, during 2020 season. 

 
 

Crosses 
Number of days to 50% tasseling Number of days to 50% silking Plant height (cm) Ear height (cm) 

SC-136 SC-10 SC-136 SC-10 SC-136 SC-10 SC-136 SC-10 

P1 X P2 -13.00** -14.71** -10.48** -11.74** 12.97** 2.35 11.95** 1.32 

P1 X P3 -5.00** -6.86** -3.33 -4.70* 14.66** 3.88 8.46* -1.85 

P1 X P4  -4.50** -6.37** -2.86 -4.23* 15.44** 4.58 12.54** 1.85 

PI X P5 -7.50** -9.31** -5.71** -7.04** 10.25 -0.12 4.67 -5.28 

P1 X P6 -13.00** -14.71** -8.57** -9.86** 7.26 -2.82 -1.75 -11.08** 

P1 X P7  -12.00** -13.73** -9.05** -10.33** 7.13 -2.94 9.62** -0.79 

P1 X P8 -1.50 -3.43 -0.95 -2.35 12.06 1.53 16.62** 5.54 

P1 X P9 0.00 -1.96 2.38 0.94 8.30 -1.88 10.79** 0.26 

P2 X P3 -21.50** -23.04** -18.10** -19.25** -5.58 -14.45** 3.21 -6.60 

P2 X P4  -3.00 -4.90* -1.43 -2.82 11.54 1.06 12.83** 2.11 

P2 X P5 -11.50** -13.24** -10.00** -11.27** -9.34 -17.86** -18.08** -25.86** 

P2 X P6 -22.50** -24.02** -19.05** -20.19** -4.93 -13.87** 5.83 -4.22 

P2 X P7  -7.00** -8.82** -5.24** -6.57** -5.97 -14.81** -7.58* -16.36** 

P2 X P8 -5.50** -7.35** -3.81* -5.16** 1.30 -8.23 -5.83 -14.78** 

P2 X P9 -8.00** -9.80** -3.81* -5.16** 2.34 -7.29 0.58 -8.97** 

P3 X P4  -17.50** -19.12** -14.29** -15.49** 10.64 0.24 12.83** 2.11 

P3 X P5 -5.50** -7.35** -4.29* -5.63** 3.50 -6.23 2.33 -7.39* 

P3 X P6 -18.00** -19.61** -14.29** -15.49** 7.39 -2.70 -0.58 -10.03** 

P3 X P7  -16.00** -17.65** -12.86** -14.09** 5.84 -4.11 4.08 -5.81 

P3 X P8 -5.00* -6.86** -3.33 -4.70* 2.72 -6.93 0.00 -9.50** 

P3 X P9 -10.00** -11.77** -6.19** -7.51** 0.65 -8.81 -11.37** -19.79** 

P4 X P5 0.00 -1.96 -0.48 -1.88 -2.72 -11.87 4.96 -5.01 

P4 X P6 -2.00 -3.92* 0.00 -1.41 19.07** 7.87 20.12** 8.71 

P4 X P7  -7.50** -9.31** -4.76* -6.10** 10.77 0.35 17.49** 6.33 

P4 X P8 -4.50* -6.37** -4.29* -5.63** 16.60** 5.64 22.74** 11.08** 

P4 X P9 -3.50 -5.39** -2.38 -3.76* 16.47** 5.52 18.08** 6.86 

P5 X P6 -17.00** -18.63** -13.81** -15.02** -0.39 -9.75 -17.78** -25.59** 

P5 X P7  -16.00** -17.65** -12.38** -13.62** -7.52 -16.22** -8.46* -17.15** 

P5 X P8 -6.00** -7.84** -3.81* -5.16** -4.80 -13.75** -17.49** -25.33** 

P5 X P9 -6.50** -8.33** -3.81* -5.16** -0.26 -9.64 -17.78** -25.59** 

P6 X P7  -12.00** -13.73** -8.10** -9.39** 2.34 -7.29 0.88 -8.71* 

P6 X P8 -10.50** -12.26** -7.62** -8.92** 0.78 -8.70 -3.21 -12.40** 

P6 X P9 -7.50** -9.31** -5.71** -7.04** 0.13 -9.28 -10.50** -19.00** 

P7 X P8 -4.00* -5.88** -2.38 -3.76* 4.80 -5.05 8.75* -1.58 

P7 X P9 -3.50 -5.39** -0.95 -2.35 4.93 -4.94 3.79 -6.07 

P8 X P9 -0.50 -2.45 0.48 -0.94 2.85 -6.82 2.62 -7.12* 

LSD 0.05 3.801                 3.666 12.42 6.89 

LSD 0.01 5.061 4.882 16.54 9.18 

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

 
Standard heterosis effects for ear length, 

ear diameter, 100-kernel weight and grain 

yield/ plant relative to SC-136 and SC-10 

presented in Table (6). For ear length, all 

crosses attained negative and significant 

or highly significant heterotic effect 

relative to tow checks, except three 

crosses i.e. P1 x P9, P2 x p4 and P6 x p9 

manifested highly positive and significant 

heterosis relative to relative SC-136 

recoded 4.17**, 6.25** and 2.08** 

heterotic effects and two crosses i.e. P1 x 

P9 and P2 x p4 recorded 1.52** and 

3.55** to relative SC-10. These results 

revealed that these crosses were longer 

than the two check hybrids in ear length 

and could be used in breeding program 

for ear length in maize. Out of 36 hybrids 

23 and 24 manifested highly positive and 

significant heterosis for ear diameter 

relative to SC-136 and SC-10, 

respectively. Moreover, the single cross 

P2 x P6 expressed the most desirable 

heterotic effect for this trait. Regarding 

100-kernel weight, only one cross (P2 x 

P9) (3.42%) showed merely positive and 

significant heterosis relative to check SC-

136, while, the respective heterotic values 

for the check SC-136, 15 out of 36 

crosses manifested highly positive and 

significant heterosis for this trait, relative 

to this check, the single cross P2 × p5 
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exhibited the best heterotic values to same 

check. For grain yield/plant, 25 and 7 

crosses exhibited positive and significant 

heterotic relative to SC-136 and SC-10, 

respectively. However, the cross 

combination P1 × P8 gave the most 

desirable heterotic effects relative to tow 

checks. Similar results were reported by 

Mosa et al. (2016), Sedhom et al. (2016), 

Bisen et al. (2017), Turkey et al. (2018) 

and Hussain and Hussen (2019). 

 
 

3.5 Genetic variance components 
 

Results of Table (7) show, estimates of 

additive genetic variance, dominance 

variances, genotypic variances, 

phenotypic variances, environmental 

variance, average degree of dominance, 

heritability in broad sence, heritability in 

narrow sence and expected genetic 

advance for the studied traits. The 

dominance variance was more than 

additive variance for ear length, ear 

diameter, 100-kernel weight and grain 

yield/plant. This indicated that these traits 

were under control of the dominance gene 

effect. Results also showed that the 

average degree of dominance (ā) was 

greater than one for all studied traits, 

indicating that these traits were under 

control of over dominance gene effect.  

 
Table (6): Superiority percentages of the 36 maize single crosses relative to SC-136 
and SC-10 for days to 50% tasseling, days to 50% silking, plant height and ear 
height, during 2020 season. 

 
 

Crosses 
Ear length (cm) Ear diameter (cm) 100- kernel weight (g) Grain yield/plant (g) 

SC-136 SC-10 SC-136 SC-10 SC-136 SC-10 SC-136 SC-10 

P1 X P2 -4.69** -7.11** 6.99** 6.42** 3.79* -6.18** 21.08* -4.34 

P1 X P3 -6.77** -9.14** 6.99** 6.42** 3.54* -6.41** 52.03** 20.11* 

P1 X P4  -19.27** -21.32** -3.06** -3.58** 1.24 -8.49** 13.10 -10.64 

PI X P5 -4.17** -6.61** 6.99** 6.42** 13.94** 2.99 56.88** 23.95** 

P1 X P6 -6.25** -8.63** -5.26** -5.76** -0.80 -10.34** 13.45 -10.37 

P1 X P7  -13.02** -15.23** -4.19** -4.70** -0.43 -10.00** 17.13 -7.46 

P1 X P8 -7.42** -9.78** 6.86** 6.29** 5.24** -4.87** 58.96** 25.59** 

P1 X P9 4.17** 1.52** -2.80** -3.31** 11.91** 1.15 46.48** 15.72 

P2 X P3 -13.02** -15.23** 1.40** 0.86** -0.12 -9.72** 19.64* -5.48 

P2 X P4  6.25** 3.55** 6.92** 6.36** 12.72** 1.89 56.14** 23.35** 

P2 X P5 -8.86** -11.18** 3.66** 3.11** 7.01** -3.27** 30.84** 3.37 

P2 X P6 -6.77** -9.14** 16.98** 16.36** 2.48 -7.36** 30.20** 2.87 

P2 X P7  -7.30** -9.65** 5.86** 5.30** 3.71* -6.26** 22.20* -3.46 

P2 X P8 -8.84** -11.16** 6.99** 6.42** -2.45 -11.83** 30.68** 3.25 

P2 X P9 -4.16** -6.59** -1.40** -1.92** 14.41** 3.42* 1.95 -19.46 

P3 X P4  -16.14** -18.27** 9.12** 8.54** -4.02* -13.25** 58.75** 25.42** 

P3 X P5 -14.59** -16.77** -1.13** -1.66** -6.90** -15.85** 28.01** 1.14 

P3 X P6 -9.38** -11.68** 5.86** 5.30** -4.13* -13.35** 26.92** 0.28 

P3 X P7  -16.67** -18.79** 6.92** 6.36** 6.15** -4.06** 1.70 -19.65** 

P3 X P8 -10.41** -12.68** 1.33** 0.79** -4.02* -13.25** 7.90 -14.76 

P3 X P9 -0.53 -3.06** 4.73** 4.17** 8.59** -1.85 23.29** -2.60 

P4 X P5 -4.69** -7.11** 2.26** 1.72** 4.94** -5.15** 54.48** 22.05* 

P4 X P6 -0.53 -3.06** 10.25** 9.67** 0.51 -9.15** 56.94** 23.99** 

P4 X P7  -11.98** -14.22** -1.93** -2.45** -2.48 -11.85** 44.50** 14.17 

P4 X P8 -7.03** -9.40** 2.06** 1.52** -11.35** -19.87** 41.22** 11.57 

P4 X P9 1.03 -1.54** 4.73** 4.17** 10.78** 0.13 42.10** 12.27 

P5 X P6 -9.38** -11.68** 11.38** 10.79** 0.45 -9.20** 20.12* -5.10 

P5 X P7  -12.50** -14.73** 8.06** 7.48** 3.58* -6.37** 2.51 -19.01* 

P5 X P8 -9.38** -11.68** 6.99** 6.42** -5.02** -14.14** -1.98 -22.56* 

P5 X P9 -6.25** -8.63** 8.26** 7.68** 3.17 -6.74** 32.82** 4.93 

P6 X P7  -10.42** -12.70** 8.06** 7.48** -4.61** -13.78** 18.09* -6.70 

P6 X P8 0.52 -2.04** -0.53** -1.06** 1.68 -8.09** 14.41 -9.61 

P6 X P9 2.08** -0.52 -3.13** -3.64** 5.48** -4.66** 30.31** 2.95 

P7 X P8 -8.84** -11.16** -3.06** -3.58** 0.49 -9.17** 18.84* -6.11 

P7 X P9 -2.61** -5.09** -3.06** -3.58** -0.85 -10.38** 5.81 -16.40 

P8 X P9 -9.89** -12.18** -11.85** -12.32** -9.36** -18.07** -8.59 -27.78** 

LSD 0.05 1.120  0.337 3.327 17.766 

LSD 0.01 1.491 0.449 4.430 23.658 

*, ** significant at 0.05 and 0.01 levels, respectively. 
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Table (7): Estimates of genetic parameters, degree of dominance heritability, and expected 
genetic advance from selection for studied traits. 

 
 

Genetics 
Number of days 

to 50% tasseling  

Number of days 

to 50% silking 

Plant height 

(cm) 

Ear height 

(cm) 

Ear length 

(cm) 

Ear diameter 

(cm) 

100-kernel 

weight (g) 

Grain 

yield/plant (g) 

σ2GCA 5.45 4.36 147.39 67.25 0.41 0.02 0.93 285.78 

σ2SCA 9.14 7.82 278.92 97.54 2.91 0.12 3.73 3773.39 

σ2A 10.89 8.72 294.78 134.49 0.82 0.04 1.86 571.55 

σ2D 9.14 7.82 278.92 97.54 2.91 0.12 3.73 3773.39 

σ2e 1.86 1.72 26.81 6.19 0.16 0.01 1.45 40.41 

σ2G 20.03 16.54 573.70 232.03 3.73 0.16 5.59 4344.94 

σ2P 21.89 18.26 600.51 238.22 3.89 0.17 7.04 4385.36 

Ā 1.30 1.34 1.38 1.20 2.66 2.50 2.00 3.63 

h2bs 91.52 90.59 95.50 97.40 96.00 91.60 79.50 99.10 

h2ns 49.76 47.77 49.10 56.50 21.20 22.30 26.40 13.00 

GA 4.10 3.59 21.18 15.35 0.74 0.16 1.23 15.15 

GA% 6.63 5.41 8.05 13.39 3.84 3.21 3.63 6.26 

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

 
These results agreed with the findings of 

Soliman et al. (2005), Hussein et al. 

(2015), Bawa et al. (2017) and Sadalla 

(2017). The present results in Table (7) 

show the very highest values (>80%) of 

heritability in broad sense recorded for 

all studied traits, were (91.52%) for 

number of days to 50% tasseling, 

(90.59%) for number of days to 50% 

silking, (95.50%) for plant height, ear 

height was (96.93%), Ear diameter 

(96.00 %), ear diameter (91.600 %) and 

grain yield/plant per plant (99.10 %). 

Similarly, moderately high heritability 

values  (60-79%) were recorded for 100- 

kernel weight (79.50%), these results 

indicated that the variations were 

transmitted the progeny and indicated the 

potential for developing high yielding 

varieties through selection of desirable 

plants in succeeding generations. 

However, low heritability in narrow 

sence values was obtained for grain 

yield/plant (13.00%). Thus, this trait is 

controlled by non-additive genes 

(dominance and epistasis), whereas 

medium heritability in narrow sense 

values were obtained for ear length 

(21.20%), ear diameter (22.30%), 

number of days to 50% tasseling (49.75), 

number of days to 50% silking (47.77), 

plant height (49.10) and 100- kernel 

weight (26.40%), on the other hand, high 

heritability in narrow sense values were 

obtained for ear height (56.50). The 

excepted genetic advance from selection 

was very high (>20%) only for plant 

height. Moderate values (10-20%) were 

recorded for ear height and grain 

yield/plant. Some traits such as, days to 

50% tasseling, days to 50% silking, ear 

length, ear diameter and 100-kernel 

weight showed low excepted genetic 

advance values (<10%), whereas, the 

estimated of genetic advance as percent 

of mean (GA%) in the present study was 

moderate GAM values (10-20%) were 

recorded only for plant height. Also the 

traits i.e. days to 50% tasseling, days to 

50% silking ear height, ear length, ear 

diameter, 100-kernel weight and grain 

yield/plant showed low GA% values 

(<10%). Obtained results agreed with 

those of Abd El-Sattar (2003), Rajesh et 
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al. (2013) and Haochuan et al. (2014). 

 

4. Conclusion 
 

Our research concluded that: Parents P1 

and P4 showed best GCA effects for grain 

yield/plant, while the parents P2, P5 and 

P6 appeared to be the best general 

combiners for most of the studied traits. 

Eight promising F1cross combinations 

(P1 x P5, P1 x P8, P2 × P4, P2 × P5, P2 x 

P6, P3 × P4, P4 x P5 and P4 x P6) were 

identified on the basis of per se 

performance, SCA and standard heterosis. 

In this study most of traits showed non-

additive gene effect, which played a great 

role in their inheritance with greater than 

one the average degree of dominance (ā), 

high value of heritability in broad sense 

and low values of heritability in narrow 

sense and low genetic advance values 

which preferred the hybridization and 

selection methods for improving these 

traits. 
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