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ABSTRACT 

This study was conducted during the spring season of 2008 at the Farm of the College of 

Agriculture – Duhok University, Iraq by using five maize inbred lines locally developed. Half 

diallel cross design was applied for these inbred lines to produce ten F1 single crosses. A yield trial 

for the 10 hybrids and their parents was carried out in the Research Farm of the College of 

Agriculture Salahaddin University, Iraq using a randomized complete block design with three 

replications in order to study the gene action for yield and yield components beside estimating 

heterosis, combining ability and variance components (additive, dominance and environmental 

variance) in addition to estimate some other genetic parameters. The results showed the presence of 

significant differences among genotypes for all characters. For mean grain yield the best parent was 

(ZP – 197), while the best hybrid was (ZP – 707 × DK). The parent (ZP – 595) appeared to be the 

best general combiner for most studied characters, while the hybrid (ZP – 607) × (ZP – 707) 

appeared to be the best for specific combining ability. Ratio of general to specific combining ability 

variances was more than one for all characters, indicating that the characters were under the effect 

of over dominance. Broad sense heritability value was found to be high in all the studied 

characters, while the narrow sense heritability was moderate for silking and tasselling date, grain 

yield / plant, number of kernels / row , 100- kernel weight and low for plant height , ear height , 

leaf area , number of rows / ear, ear length and number of kernels / ear. The expected genetic 

advance from selection was high for grain yield / plant and 100- kernel weight. The hybrids (DK × 

ZP-197) and (ZP – 707 × ZP – 197) gave the highest heterosis value in silking and tasselling date, 

while the heterosis value was high for the flag leaf area, ear height and grain yield / plant and was 

low for kernels / row , rows / ear, ear length and 100- kernel weight with different hybrids. 

 

Key words: combining ability, diallel cross, genetic parameters, heterosis, maize. 

 

1. INTRODUCTION 

Maize is the third most important cereal 

food crops of the world after wheat and rice. It 

is a multipurpose crop which provides edible 

oil for human use, feed for poultry and fodder 

for livestock. In fact, maize has been subjected 

to extensive genetic studies than any other crop 

(Hallauer and Miranda, 1988). The 

development of high yielding hybrids is one of 

the important objectives of plant breeders. The 

inbred lines should be evaluated according to 

general and specific combining ability and 

selecting the best of them to be entered in 

hybrid for achieving the high yield. 

Hybridization is considered one of the most 

important programs which is used for obtaining 

superior hybrids for local environment. Such 

programs need testing the combining ability of 

inbred lines that are used as parents according 

to the general combining ability and then 

selecting the best hybrid combination for 

specific combing ability for yield (Ahmed and 

Ali, 2003). Half diallel cross method is 

considered one of the effective ways for 

estimating the general and specific combining 

ability to select the best parents of inbred lines. 

The first who used diallel cross was Sparague 

and Tatum (1942) working on maize. The 

concept of diallel cross was laid by Griffing 

(1956) and described by Singh and Chaudhary 

(2007). Many researchers and plant breeders 

used the inbred lines of maize in diallel cross 

analysis(Ojo et al., 2001; Al-Sweediy, 2002; 

Reza'ei et al.,2004; Al-Jamili ,2006 ; Chungji 

et al., 2006; Rather et al., 2007 and  Rather et 

al., 2009). Many studies were conducted 
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concerning heritability for characters in 

different crops, Deletic et al., (2005) and 

Najeeb et al., (2009) obtained high heritability 

for the most characters, while Cook and 

Hallauer and Miranda (1988) and Dawod et al. 

(2009) showed that the average dominance was 

less than one for all characters except the grain 

yield/plant, which reached 1.7. Paterniani et al. 

(2004) found  that the best expected genetic 

advance in grain yield reached 7.9 %. Lee et al. 

(2006); Chungji et al. (2006) and Dawod et al. 

(2009) obtained high heterosis for plant height, 

ear height and grain yield/plant.  

The objective of this study was to estimate 

some genetic parameters and heterotic effect 

and to determine suitable inbred parents and 

promising crosses for grain yield by using half 

diallel cross design between five inbred lines 

of corn.  

 

2. MATERIALS AND METHODS 

The diallel crosses were carried out at the 

experimental field of the College of 

Agriculture, Duhok University, Iraq during the 

spring season 2008. Five inbred lines of corn 

were used  [(1) ZP-607, (2) ZP-707, (3) DK, 

(4) ZP-197, and (5) ZP-595]. The inbred lines 

were sown on April; each inbred was planted 

in two rows of 4 m length, 75 cm between 

rows and 25 cm between plants (Al-Falahi, 

2000). A weight of 600 kg / ha of compound 

fertilizer (N. P. K.) (27-27-0) was applied 

during land preparation. Also, 200 kg / ha Urea 

fertilizer (46 % N) were added in two doses , 

the first dosage were added after 30 days from 

planting and the second was added at anthesis 

stage. A half diallel crossing program was 

applied to produce ten single crosses. During 

the spring season (on April 21, 2009) ten 

hybrids and five parents were planted at the 

experimental field of the College of 

Agriculture, Salahaddin University, Iraq. A 

randomized complete block design (RCBD) 

with three replicates was applied. Each 

replicate consisted of 15 rows (5 for parents 

and ten for hybrids). All recommended cultural 

practices were done at the same spring season. 

The data were recorded on days to 50 % 

tasselling and 50%  silking, plant height (cm), 

ear height (cm), flag leaf area (cm
2)

, ear length 

(cm), kernels/row, rows/ear, 100- kernel 

weight (g), kernels/ear and grain yield/plant 

(g).The data were analysed by using RCBD 

design according to Al-Rawi and Khalaf – 

Allah (1980). L.S.D was used to compare the 

means of genotypes. The genetic analysis was 

based on Griffing's method 2 – fixed model to 

determine the variance  and effects of general 

and specific combining ability,   additive, 

dominance and environmental variance, 

average degree of dominance. Heritabilities in 

broad and narrow sense were determined. 

Expected genetic advance in absolute and 

percentage was calculated. Heterosis was 

estimated as a deviation of F1 from the mid - 

parent and high parent values.  

 

3. RESULTS AND DISCUSSION 

The data in Table (1) show significant 

mean squares due to genotypes for all studied 

characters at level 0.01 except for plant height 

where the significance was at level 0.05. Table 

(2) presents the means of genotypes (five 

inbreds and ten hybrids). The results  in Table 

(2) indicate that inbreds (4) and (5) were 

shorter than others in plant height (120 cm) and 

the inbred (3) was the tallest one (151.66 cm). 

The hybrid (3×5) was the tallest hybrid (161.6 

cm) whereas hybrid (3×5) was the shortest in 

plant height (130.0 cm). It can be noticed that 

inbred (2) was the earliest in days to 50 % 

tasselling while inbred (4) could be considered 

the latest (73 days). The lowest value in this 

character (65 days) was found in the hybrid 

(3×4), while the hybrid (1×3) was the most 

delayed genotype in days to 50 % tasselling 

and the inbreds 2 and 4 were the earliest and 

latest in days to 50 % silking, respectively. The 

largest flag leaf area was found in inbred (3) 

(693.33 cm
2
), whereas the lowest leaf area was 

that of inbred (5) (550 cm
2
). The hybrid (1×5) 

gave the largest flag leaf area (716.66 cm
2
), 

while the lowest one was observed in hybrid 

(1×4) (610 cm
2
( . The inbred line (3) scored a 

high ear height (71.66 cm), while the inbred 

line (5) gave the lowest ear height (58.33 cm). 

The hybrid (1×5) showed the largest ear height 

(82.33 cm), while hybrid (1×2) scored the 

lowest ear height (64.33 cm). High number of 

kernels/row was found in inbred (2) (37.00), 

while the inbred line (5) showed the lowest 

kernels/row (25.66). The hybrid (2×5) showed 

the highest number of this trait (40.33), 

whereas the lowest kernels /ear were observed 

in hybrid (1×4) (31.66). The largest number of 

rows/ear  was  found  in  line (1) (18), whereas 

the lowest value of this trait was obtained        

in   line (4) (14). For hybrids, the hybrid (1×3)   
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Table (1) : Mean squares for the combining ability effects. 

S.O.V. 

Plant 

height 

(cm) 

Days to 50 

% 

tasselling 

Days to 

50 % 

silking 

Flag leaf 

area 

(cm
2)

 

Ear 

height 

(cm) 

Grain yield 

/plant 

(g) 

Kernels / 

row 

 

Rows/ 

ear 

Ear 

length 

(cm) 

100 

Kernel 

weight (g) 

Kernels 

/ ear 

Rep. 1457.22 3.28 3.28 6202.22 596.28 256.15 8.86 2.28 0.55 16.02 10002.07 

Genotypes 468.36
**

 24.16
**

 7.46
**

 5968.88
**

 135.23
*
 2255.74

**
 45.19

**
 7.27

**
 2.74

**
 16.94

**
 25426.7

**
 

G.C.A. 496.61
**

 29.39
**

 8.19
**

 7215.71
**

 128.65
*
 4750.19

**
 61.19

**
 5.84

**
 2.92

**
 34.29

**
 21526.23

**
 

S.C.A. 457.06
**

 22.07
**

 7.16
**

 5470.15
**

 137.86
*
 1257.96

**
 38.79

**
 7.85

**
 2.67

**
 10.00

**
 26986.9

**
 

Error 35.28 0.76 0.60 1044.39 31.49 198.38 5.47 0.88 0.47 2.31 3148.46 
*and ** indicate significant at 0.05 and 0.01 probability levels, respectively. 

 
Table (2):  Mean performance of parents and hybrids for the studied characters. 

Genotypes 

Plant 

height 

(cm) 

Days to 50 

% 

tasselling 

Days to 50 

% 

silking 

Flag leaf 

area 

(cm
2)

 

Ear 

height 

(cm) 

Grain yield 

/plant 

(gm) 

Kernels / 

row 

 

Rows/ 

ear 

Ear 

length 

(cm) 

100 

Kernel 

weight (g) 

Kernels 

/ ear 

1 145.00 67.66 70.33 683.33 65.00 115.33 33.33 18.00 15.33 19.66 600.00 

2 125.00 68.00 67.33 616.66 60.00 136.66 37.00 15.00 15.00 23.66 592.00 

3 151.66 67.33 69.66 693.33 71.66 104.66 33.00 16.00 15.00 20.33 527.00 

4 120.00 73.00 76.00 596.66 68.33 74.00 31.33 14.00 14.00 18.00 480.00 

5 120.00 70.00 72.00 550.00 58.33 66.66 25.66 14.66 13.66 19.00 372.66 

1×2 145.00 67.66 69.66 623.33 64.33 160.33 36.00 16.66 17.00 26.33 614.66 

1×3 151.00 68.66 71.00 683.33 76.66 149.66 33.66 19.33 16.33 23.00 644.00 

1×4 145.00 67.33 69.33 610.00 66.66 100.66 31.66 14.00 15.00 22.00 430.66 

1×5 150.00 67.33 70.33 716.66 82.66 120.00 32.33 17.33 15.00 22.33 540.00 

2×3 145.00 68.00 70.66 626.66 66.66 163.33 40.00 17.33 15.66 22.00 686.00 

2×4 146.60 65.33 68.00 616.66 71.66 118.66 37.66 18.00 14.66 18.33 666.00 

2×5 139.00 65.66 68.00 683.33 66.66 129.33 40.33 16.00 16.66 20.33 618.66 

3×4 130.00 65.00 67.33 633.33 71.66 108.66 34.33 16.66 14.66 19.66 570.66 

3×5 161.60 68.33 71.00 670.00 79.00 110.66 34.33 16.66 14.33 20.33 572.66 

4×5 151.60 68.33 71.00 660.00 73.33 119.66 39.33 17.66 16.00 17.66 696.00 

L.S. D 5% 14.29 2.10 1.86 77.74 13.44 33.88 5.62 2.26 1.6 3.66 134.97 

L.S. D 1% 20.72 3.04 2.71 112.74 19.57 49.14 8.16 3.29 2.41 2.31 195.76 
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gave the largest number of rows / ear (19.33); 

the hybrid (1×4) gave the lowest number for 

this trait (14). The inbred line (1) exhibited the 

largest ear length (15.33 cm), while the 

shortest ear was observed in line (5) (13.66 

cm). For hybrids, the hybrid (1×2) showed the 

largest ear length (17.00 cm), while the 

shortest ear was recorded in hybrid (3×5) 

(14.33 cm)  

The highest mean of 100- kernel weight 

was observed in inbred (2) (23.66 gm) whereas 

the lowest mean was obtained in inbred (4) 

(18.66 gm). The hybrid (1×2) gave the highest 

kernel weight (26.33 gm), while the lowest 

grain weight was obtained in hybrid (4×5) 

(17.66 gm). The inbred line (1) was the best 

line for number of kernels / ear (600). The 

lowest for this trait was found in inbred (5), 

(372.66). For hybrids, the hybrid (4×5) gave 

the highest number of kernels/ear (696) while 

the lowest number was found in hybrid (1× 4) 

(430.66). The highest mean grain yield/plant 

was observed in line (3) (71.66 gm), while the 

lowest grain yield/plant was recorded in line 

(5) (66.66 g). The hybrid (2×3) gave the 

highest mean grain yield/plant and value was 

(163.33 g). The lowest grain yield/plant was 

found in hybrid (1×4) (100.66 g). These results 

agree with the findings of Ojo et al.(2001), 

AlSweediy (2002), Rezaei et al. (2004)and 

Rather et al., (2007 and 2009). 

Table (3) shows that for plant height trait, 

the highest positive G.C.A. effect was in parent 

(3), while the highest positive S.C.A. effect 

was found in hybrid (1×2). For days to 50 % 

tasselling the highest negative G.C.A. effect 

was in parent (3). The highest negative S.C.A. 

effect for the same trait was found in hybrid 

(3×4). For days to 50 % silking the highest 

negative G.C.A. effect was in parent (2), 

whereas the highest negative S.C.A. effect was 

in hybrid (3×4). The parent (2) gave high 

G.C.A. effect for three traits (flag leaf area, 

yield/plant and kernels/ear), while the hybrid 

(1×2) had negative S.C.A. effects in traits: flag 

leaf area, yield /plant, ear length and 100- 

kernel weight. Similar results in maize have 

been reported by Al-Savie (2005), Derera et al. 

(2007), Mohammdi et al. (2008) and Rather et 

al. (2009). Table (4) presents estimates of 

additive, dominance and environmental 

variance for the studied characters. The 

dominance variance was more than additive 

variance for all characters except the traits: 

100- kernel weight and number of kernels/row. 

This indicates that these traits were under 

control of the dominance gene effect. These 

results are in conformity with findings of 

Hamed (2008) and Rather et al.(2009). The 

data in Table (5) show the average degree of 

dominance and heritability in broad and narrow 

sense. The average degree of dominance was 

greater than one for all characters, indicating 

that these traits were under control of 

overdominance gene effect. High heritability in 

a broad sense was reported for all the studied 

characters and medium heritability in narrow 

sense was obtained for days to 50 % tasselling 

and  to 50% silking, grain yield/plant, kernels/ 

row and 100- kernel weight, whereas low 

heritability in narrow sense was observed for 

plant height, flag leaf area, ear height, 

rows/ear, ear length and kernels/ear. The 

excepted genetic advance from selection was 

high for number of kernels/ear, grain 

yield/plant, flag leaf area and the value was 

27.18, 24.30 and 18.55, respectively. The 

excepted genetic advance was high as a percent 

for grain yield/plant and the value reached 

20.50%. These  results are in agreement with 

studies of Deletic et al. (2005); Cook and 

Hallauer (2008) Hamed (2008); and Najeeb et 

al. (2009). Table (6) presents estimates of 

heterosis for all the studied characters. The 

hybrid (2×4) gave high value of heterosis for 

plant height , while the hybrid (3×4) and 

hybrid (2×4) gave negative heterosis for days 

to 50 % tasselling and silking. But in flag leaf 

area the hybrids (2×5) and (1×5) gave high 

heterosis  (100%) for each of them. The hybrid 

(2×3) and hybrid (4×5) gave high value of 

heterosis for grain yield/plant (42.66 and 

49.33%, respectively). The other characters 

gave low value of heterosis in number of 

kernels/row, number of rows/ear, ear length 

and 100- kernels weight, while the number of 

kernels/ear gave high heterosis in hydrids 

(4×5) , (3×5) , (2×5) , (2×4) , (2×3) and (1×3) , 

when compared with the heterosis that was 

calculated in relation to high parent. The same 

table showed that high heterosis was observed 

in hybrid (4×3) for traits plant height, flag leaf 

area, ear height, grain yield/plant and the 

number of kernels/row and also the value of 

heterosis was high for number of kernels/ear in 

hybrids (2×3) , (2×4) , (3×4) and hybrid (3×5). 

These results are in accordance with those of 

Chungji These results are in accordance with 
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Table (3):  Estimates of general and specific combining ability effects of parents and hybrids for studied characters.   

  Characters 

 

 

   Genotypes 

Plant 

height 

(cm) 

Days to 50 

% 

tasselling 

Days to 

50 % 

silking 

Flag leaf 

area 

(cm
2)

 

Ear 

height 

(cm) 

Grain 

yield 

/plant 

(g) 

Kernels / 

row 

 

Rows/ 

ear 

Ear 

length 

(cm) 

100 

Kernel 

weight 

(g) 

Kernels 

/ ear 

1 4.33 -0.21 0.33 19.23 0.46 7.14 -1.09 0.62 0.38 1.13 -2.11 

2 -3.57 -1.60 -1.09 -11.71 -3.96 19.09 2.85 -0.13 0.38 1.32 46.36 

3 5.76 -0.45 0.09 19.23 2.89 4.33 0.04 0.43 -0.04 0.08 11.88 

4 -5.33 1.44 0.42 -21.71 0.41 -16.52 -0.33 -0.65 -0.42 -1.62 -17.35 

5 -1.19 0.82 0.23 -5.04 0.18 -14.04 -1.43 -0.27 -0.28 -0.91 -38.78 

SE(gi-gk) 3.17 0.46 0.41 17.27 2.99 7.52 1.25 0.50 0.36 0.81 29.99 

1×2 20.31 10.79 10.26 59.68 6.88 35.06 4.85 1.82 3.15 6.41 80.85 

1×3 -0.87 1.36 0.79 0.63 3.79 19.63 0.04 1.77 0.77 0.93 60.09 

1×4 4.22 -1.87 -1.20 -31.74 -3.73 -8.50 -1.57 -2.46 -0.17 1.65 -124.00 

1×5 5.07 -1.25 -0.01 58.25 12.50 8.34 0.23 0.49 -0.31 1.26 7.42 

2×3 1.03 2.07 1.88 -25.07 -1.77 21.34 2.42 0.53 0.11 -0.25 53.61 

2×4 13.79 -2.49 -1.11 5.87 5.69 -2.46 0.47 2.30 -0.50 -2.20 62.85 

2×5 1.98 -1.53 -0.92 55.87 0.93 5.73 4.28 -0.07 1.34 -0.92 36.95 

3×4 -12.2 -3.96 -2.96 -8.41 -1.15 2.30 -0.04 0.39 -0.07 0.36 2.00 

3×5 15.31 -0.01 0.88 11.58 6.41 1.82 1.09 0.01 -0.55 0.31 25.42 

4×5 16.41 -1.92 0.55 42.53 3.22 31.68 6.47 2.11 1.49 -0.63 178.22 

SE(sij-sik) 7.77 1.14 1.01 42.31 7.34 18.44 3.06 1.23 0.90 1.99 73.46 
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Table (4) : Estimates of additive (σ
2
 A), dominance (σ

2  
D) , environmental (σ

2  
E) and phenotypic (σ

2  
P) variances for studied characters.  

Variances 

Plant 

height 

 

Days to 50 

% 

tasselling 

Days to 50 

% 

silking 

Flag leaf 

area 

Ear 

Height 

Grain 

yield 

/Plant 

Kernels / 

row 

Rows/ 

ear 

Ear 

length 

 

100 

Kernel 

weight  

Kernels 

/ ear  

σ
2
 A 43.93 

27.32 ± 

2.72 

1.61 ± 

0.722 

0.45 ± 

587.74 

397.58 ± 

9.25 

7.11 ± 

433.50 

261.23 ± 

5.30 

3.36 ± 

0.47 

0.32 ± 

0.23 

0.16 ± 

3.04 

1.88 ± 

1750.26 

1186.14± 

σ
2  

D 140.59 

62.27 ± 

7.10 

3.00 ± 

2.18 

0.97 ± 

1475.25 

749.80 ± 

35.45 

18.95 ± 

353.19 

172.03± 

11.10 

5.29 ± 

2.32 

1.07 ± 

0.73 

0.36 ± 

2.56 

1.37 ± 

7946.14 

3682.43± 

σ
2  

E 35.28 

9.11 ± 

0.76 

0.19 ± 

0.60 

0.15 ± 

1044.39 

269.66 ± 

31.49 

8.13 ± 

198.38 

51.22 ± 

5.47 

1.41 ± 

0.88 

0.22 ± 

0.47 

0.12 ± 

2.31 

0.59 ± 

3148.46 

812.9 ± 

σ
2  

P 219.81 10.59 3.51 3107.39 76.20 985.08 21.88 3.68 7.92 7.92 12844.87 

 

 

 

Table (5): The average degree of dominance (ā), heritability in broad sense (h.b.s.), and narrow sense (h.n.s) and expected genetic advance(GA) from  

               selection for studied characters.   

  Characters 

 

Genetic 

parameters 

Plant 

height 

 

Days to 50 

% 

tasselling 

Days to 

50 % 

silking  

Flag leaf 

area  

  

Ear 

height  

 

Grain 

yield 

/Plant  

 

Kernels / 

row 

 

Rows/ 

ear  

Ear 

length  

 

100 

Kernel 

weight 

Kernels 

/ ear  

ā  2.52 2.28 2.46 2.24 2.76 1.27 2.04 3.13 2.50 1.29 3.01 

h.b.s. 83.94 92.79 82.80 66.39 58.67 79.86 74.99 75.83 66.82 70.76 75.48 

h.n.s.  19.98 25.74 20.55 18.91 12.14 44.00 24.24 12.80 16.16 38.42 13.61 

GA 5.21 1.47 0.67 18.55 1.86 24.30 1.99 0.43 0.34 1.90 27.18 

GA % 3.67 2.16 0.97 2.88 2.68 20.50 5.75 2.62 2.24 9.13 4.73 
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Table (6) : Heterosis (%) relative to the mid - parent and high parent for studied characters.    

Characters 

 

        Crosses  

Plant 

height 

 

Days to 50 

% 

tasselling 

Days to 

50 % 

silking  

Flag leaf 

area  

  

Ear 

height  

 

Grain 

yield 

/plant  

 

Kernels / 

row 

 

Rows/ 

ear  

Ear 

length  

 

100 -

Kernel 

weight  

Kernels 

/ ear  

 Heterosis relative to mid-parent 

1×2 10.00* 1.33* 0.83 -26.66 1.83 34.33** 0.83 0.16 1.83** 4.66 18.66 

1×3 2.66 1.16 1.00 -5.00 8.33* 39.66** 0.50 2.33** 1.16* 3.00 80.33* 

1×4 12.50** -4.5** -2.33** -30.00 0.000 6.00 -0.66 -2.00** 0.33 3.16  -109.33** 

1×5 17.50** -2.5* 0.16 100.00** 21.00** 29.00** 2.83 1.00 0.50 8.00 54.33 

2×3 6.66 1.83* 2.16** -28.33 0.83 42.66** 5.00** 1.83* 0.66 -0.60 126.33** 

2×4 24.16** -5.16** -2.16** 10.00 7.50 13.33 3.50 3.50** 0.16 -2.50* 130.00** 

2×5 16.5** -2.83* -0.66 100.00** 7.50 27.66** 9.00** 1.16 2.33** -1.00 136.00** 

3×4 -5.83 -6.66** -4.00** -11.66 1.66 19.33* 2.16 1.66* 0.16 0.50 67.00 

3×5 25.83** -1.33* 1.16* 48.33* 14.00** 25.00* 5.00** 1.33 0.00 0.66 122.66** 

4×5 31.66** -5.66** -0.5 86.66** 10.00* 49.33** 10.83** 3.33** 2.16 -0.83 269.66** 

 Heterosis relative to high parent 

1×2 0.00 2.66** 2.33** -60.00* -0.66 23.66* -1.00 -1.33 1.66** 2.66* 14.66 

1×3 -0.66 1.33 1.33* -10.00 5.00 34.33** 0.33 1.33 1.00 2.66* 44.00 

1×4 0.00 -0.33 -1.00 -7.300 -1.66 -14.66 -1.66 -4.00** -0.33 2.33 -169.33** 

1×5 5.00 -0.33 0.33 93.33** -59.33** 4.66 -1.00 -0.66 -0.33 2.66* -59.33 

2×3 -6.66 3.00** 3.33** -66.66* 94.00** 26.66* 3.00 1.33 0.66 -1.66 94.00* 

2×4 21.66** 0.33 0.66 0.00 74.00** -18.00* 0.66 3.00** -0.33 -5.33 74.00 

2×5 14.00** 0.66 0.66 66.66* 26.66** -7.33 3.33 1.00 1.66** -3.33 26.66 

3×4 -21.66** -2.33* -2.33** -60.00* 43.33** 4.00 1.33 0.66 -0.33 1.66 43.33 

3×5 10.00* 1.00 1.33* -23.33 45.33** 6.00 1.33 0.66 -0.66 0.00 45.33 

4×5 31.66** -3.66** 1.00 63.33* 5.00 45.66** 8.00** 3.00** 2.00** -1.33 216.00** 

*and ** indicate significant at 0.05 and 0.01 probability levels , respectively . 
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 those of Chungji et al. (2006) Lee et al. 

(2008), and Dawod et al. (2009). 

From this study it is concluded that the 

parent (ZP-197) showed a high general 

combining ability in the number of traits and 

some hybrids showed high heterosis as well as 

high specific combining ability for many traits 

such as (DK×ZP-197) and (ZP-707× ZP-197) 

which can be of great benefit in the future 

breeding programs.   
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  تزبيت داخليتالتحليل الوراثي للتهجين التبادلي النصفي بين خمس سلالاث 

من الذرة الشاميت متوسطت التبكيز بالنضج 

 

* اسماعيل حسين علي - محمد علي حسين  

 

 .اٌعزاق - خبِعخ صلاذ اٌذٌٓ - وٍٍخ اٌشراعخ  * -اٌعزاق - خبِعخ د٘ٛن - وٍٍخ اٌشراعخ 

 

ملخص 

خبِعخ د٘ٛن  ثبٌعزاق ثشراعخ خّس -  فً حمً وٍٍخ اٌشراعخ 2008ٔفذد اٌزدزثخ خلاي اٌّٛسُ اٌزثٍعً ٌعبَ 

اً  طجك ثزٔبِح اٌزٙدٍٓ اٌزجبدًٌ إٌصفً ثٍٓ ٘ذٖ اٌملالاد لإٔزبج عشزح ٘دٓ . سلالاد رزثٍخ داخٍٍخ  ِمزٕجبخ ِمٍٍب

 ثبسزخذاَ 2009فزدٌخ سرعذ ِع آثبئٙب اٌخّمخ فً حمً وٍٍخ اٌشراعخ خبِعخ صلاذ اٌذٌٓ  ثبٌعزاق فى ِٛسُ عبَ 

رصٍُّ اٌمببعبد اٌعشٛائٍخ اٌىبٍِخ ثثلاثخ ِىزراد ٌذراسخ اٌفعً اٌدًٍٕ ٌٍمبصً ِٚىٛٔبرٗ ٚرمذٌز لٛح اٌٙدٍٓ ٚاٌمذرح 

. عٍى الائزلاف اٌعبِخ ٚاٌخبصخ ٚاٌزجبٌٓ اٌّصٕف ٚاٌمٍبدي ٚاٌجٍئً إضبفخ إٌى ثعض اٌّعبٌُ اٌٛراثٍخ

   ZP – 197 وبٔذ اٌملاٌخ. أظٙزد إٌزبئح ٚخٛد فزٚلبد ِعٌٕٛخ ثٍٓ اٌززاوٍت اٌٛراثٍخ فً خٍّع اٌصفبد

 لبثٍٍخ ائزلاف ZP – 595ٚ أظٙز الأة .  لذرح أفضً ٘دٍٓ  (ZP-707 X DK)أفضً اَثبء فً حبصً اٌمجٛة ، ٚ

وبٔذ . لذرح ائزلاف خبصخ عبٌٍخ (ZP-607 × ZP- 607)عبِخ خٍذح ٌىً اٌصفبد اٌّذرٚسخ ثٍّٕب أظٙز اٌٙدٍٓ  

. إٌمجخ ثٍٓ لذرح الائزلاف اٌعبِخ ٚاٌخبصخ أوثز ِٓ اٌٛاحذ ٚ٘ذا ٌعًٕ اْ رٍه اٌصفبد خبضعخ اٌى رأثٍز اٌمٍبدح اٌفبئمخ

ٚوبٔذ ٔمجخ اٌزٛرٌث ثبٌّعٕى اٌٛاسع عبٌٍخ ٌىً اٌصفبد اٌّذرٚسخ ثٍّٕب وبٔذ ثبٌّعٕى اٌضٍك ِعزذٌخ ٌصفخ اٌزشٍ٘ز 

 حجخ ِٕٚخفضخ ٌصفبد اررفبع إٌجبد 100اٌذوزي ٚالأٔثٛي ٚحبصً إٌجبد ٚعذد اٌمجٛة فً اٌصف ٚٚسْ 

وبْ اٌزممٍٓ . ٚاٌعزٔٛص ِٚمبحخ ٚرلخ اٌعٍُ ٚعذد صفٛف اٌعزٔٛص ٚطٛي اٌعزٔٛص ٚعذد اٌمجٛة فً اٌعزٔٛص

اً ٌمبصً إٌجبد ٚٚسْ   ZP – 197 × ZP)ٚ  (ZP – 197 × DK)ٚأعبى اٌٙدٍٕبْ .  حجخ100اٌٛراثً اٌّزٛلع عبٌٍب

أعٍى لٍّخ ٌمٛح اٌٙدٍٓ فً اٌزشٍ٘ز اٌذوزي ٚالأٔثٛي، ٚأظٙزد ثعض اٌٙدٓ لٛح ٘دٍٓ عبٌٍخ فً ِمبحخ  (707 –

ٚرلخ اٌعٍُ ٚحبصً إٌجبد ٚاررفبع اٌعزٔٛص ٌٚىٓ ِٕخفضخ ٌعذد اٌمجٛة فً اٌصف ٚعذد اٌصفٛف فً اٌعزٔٛص 

.   حجخ ٌّٚخزٍف اٌٙد100ٓٚطٛي اٌعزٔٛص ٚٚسْ 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ 
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