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Summary 
 

Seven pure lines of maize were used in this study: (Ma-F-53, Sy-F-

54, H-4, ZP-595, Pol-F-6, Zp-607 and DKC-F-59), which were grown 

during The spring season of 2021at in the field of the College of 

Agricultural Engineering Sciences University of Duhok, and half diallel 

crosses was conducted among them, according to the second method 

proposed by (Griffing, 1956), and (21) obtained  single crosses . 

        All genotypes (7 parental lines + 21 crosses in addition to the ( 

July 1, 2021 at four levels of urea fertilizer, 46% nitrogen (zero, 100, 200 and 

400 kg per hectare), using a randomized complete blocks design with three 

replications, to study the genetic behavior of plant traits, yield and its 

components (number of days to 50% tasseling, number of days to 50% 

silking, plant height, main ear height, number of leaves above the main ear, 

number of ears per plant, number of rows per ear, length and diameter of the 

ear, number of grains per row and ear, 500 grains weight, biological yield, 

harvest index, grain yield per plant, leaf area surrounding the main ear, 

percentage and yield of protein and percentage and yield of oil), through 

estimating the heterosis (based on the deviation of the first-generation crosses 

from mid and better parents and from the Hukoomy commercial variety), 

variances , effects of general and specific combining abilities and estimate the 

genetic action, 

      The results can be summarized as follows:- 

 The combined analysis of variance results for genotypes and both 

general and specific combining abilities across fertilization levels 

showed: 

 Highly significant variations between nitrogen fertilization levels for 

all studied traits. 

 The response to nitrogen fertilization and the appropriate predictive 

regression equation was of the third degree (cubic) for most of the 

traits, except number of rows per ear, number of grains per row and 
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the percent of oil, where its response appeared of the second degree 

(quadratic) and the biological yield (its response is linear of first 

degree). 

 Significant variations between all genotypes, parental lines and 

crosses for all traits, except number of days to tasseling in the 

parental lines,Highly significant interaction between genotypes and 

fertilization levels for all traits, except number of days to tasseling. 

 Significance of the mean squares of the general and specific 

combining abilities and their interactions with the fertilization levels 

for all the studied traits. 

 The ratio between the components of general combining ability the 

specific one is less than one for all traits, indicating the greater 

importance of the dominant gene action compared to that of the 

additive effects, except for 500 grains weight trait, as the ratio 

reached 1.025, which is close to one, indicating the equal importance 

of the both variances, additive and dominance. 

 The analysis of variance results for genotypes and combining ability 

at the low level of fertilization (100 kg per hectare) and high level 

(400 kg per hectare) separately showed the following: 

 The mean square of all genotypes, parental lines and crosses (each 

separately) was significant for all traits, at the low and high levels of 

fertilization. 

 The mean square of both general and specific combining abilities 

was significant for all traits at the low and high levels of fertilization. 

 The ratio between the components of general combining ability to 

the specific one was less than one for all traits at the low and high 

levels of fertilization, indicating the greater importance of the 

dominant gene action compared to that of the additive effects, except 

for number of leaves above the main ear at the high level of 
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fertilization, as the ratio amounted to 1.239 indicating the greater 

importance of the additive gene action for this trait. 

 The results of the heterosis estimates showed the following: 

 Based on mid parents, a group of hybrids surpassed with significant 

desirable heterosis for largest number of traits, including grain yield 

per plant, namely: (Ma-F53  ZP-595), (Sy-F-54  Zp-607), (ZP-

595  Pol-F-6), (Pol-F-6  DKC-F-59) and (Zp-607  DKC-F-59) 

as average of fertilization levels, and (Ma-F53  Sy-F-54), (Sy-F-54 

 ZP-595), (Sy-F-54  Zp-607), (H- ZP-595  Zp-607), (ZP-595  

Pol-F-6) and (Zp-607  DKC-F-59) at low level of fertilization and 

(Ma-F53  Zp-607), (Ma-F53  DKC-F-59), (H-4  ZP-595), (H-4 

 DKC- F-59), (ZP-595  Pol-F-6) and (Pol-F-6  DKC-F-59) at 

high level of fertilization. 

 Based on better parent, a group of hybrids surpassed with significant 

desirable heterosis for largest number of traits including grain yield 

per plant, namely: (Ma-F-53  Zp-607), (Ma-F-53  DKC-F-59, 

(Sy-F-54  ZP-595), (Sy-F-54  Zp-607) and (Pol-F-6  DKC-F-

59) as average of fertilization levels, and (Sy-F-54  ZP-595), (Sy-F-

54  Zp-607) and (H-4  Zp-607) at low level of fertilization, and 

(Ma-F-53  Zp-607), (H-4  Zp-595) and (Pol-F-6  DKC-F-59) at 

high level of fertilization.  

 Based on commercial variety (Hukoomy), a group of hybrids 

surpassed with significant desirable heterosis for largest number of 

traits, including grain yield per plant, which are: (Ma-F-53  Zp-

607), (Sy-F-54  ZP-595), (Sy-F-54  Zp-607) and (Pol-F-6  

DKC-F-59) as average of fertilization levels, and (Sy-F-54  ZP-

595), (Sy-F-54  Zp-607), (H-4  Zp-607) and (ZP-595  Pol-F-6) 

at low level of fertilization, and hybrid (Pol-F-6  DKC-F-59) at 

high level of fertilization. 

 As an average of nitrogen fertilization levels, the two parental lines 

Sy-F-54 and Pol-F-6 surpassed with significant effects in the most 
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desired direction of general combining ability for the largest number 

of studied traits, including grain yield per plant, followed by the line 

Zp-607, while at the low level of fertilizer, Pol-F-6 line outperformed 

then the two lines Ma-F53 and Sy-F-54 with significant and desirable 

effects for the largest number of traits, including grain yield per 

plant. As for the high level of fertilizer, Pol-F-6 line had in 

significant general effects, in desirable direction for all studied traits 

except number of ears per plant, ear diameter and 500-grain weight, 

followed by the line Ma-F-53 for more than 50% of the traits, 

including grain yield per plant. 

 The results of estimating the specific combining ability effects for 

hybrids and in all studied traits, showed the following: 

 On the basis of the average nitrogen fertilization levels, the two 

hybrids (H-4  ZP-595) and (ZP-595  Pol-F-6) had significant and 

desirable effects in most of the studied traits, (15 traits each), 

including the grain yield per plant, and the two hybrids (Ma-F-53  

Zp-607) and (Sy-F-54  Zp-607) followed with significant effects of 

special combining ability in 13 and 14 traits, respectively, including 

the grain yield per plant. 

 At the low level of nitrogen fertilization, hybrids (Sy-F-54  ZP-

595), (Sy-F-54  Zp-607), (H-4  Zp-607) and (ZP-595  Pol-F) 

outperformed with desirable significant effects for the largest number 

of studied traits, which were 13, 12, 13 and 14 traits, respectively, 

including the grain yield per plant. 

 At the high level of nitrogen fertilization, the hybrid (H-4  ZP-595) 

was distinguished by significant and desirable effects of specific 

combining ability in all the studied traits except for the number of 

days to silking, the number of ears per plant and the number of rows 

per ear, followed in importance by the hybrid (Pol-F-6  DKC-F-59) 

in thirteen traits, then the two hybrids (Sy-F-54  H-4) and (Sy-F-54 
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 ZP-595) in eleven traits, each including the grain yield of the 

plant. 

 The values of the variances (additive genetic, dominance genetic and 

environmental) were significant from zero for all traits in all 

measurement cases (as an average of nitrogen fertilization levels and 

the low and high levels). The values of dominance genetic variance 

were higher than those related to the additive genetic variance for all 

traits at the three measurement conditions, except for the traits of the 

upper ear height, number of leaves surrounding the main ear, and the 

500 grains weight (at average fertilization levels), the number of 

leaves surrounding the main ear and ear length at the high level of 

fertilization, as the values of the additive genetic variance were 

greater. 

 The values of broad sense heritability were high for most traits and in 

all measurement cases and ranged between 60.22% for number of 

ears per plant at the high level of fertilization and 99.37% for number 

of grains per ear at the high level of fertilization as well, and it was 

moderate for the number of days to tasseling at the low and high 

levels of fertilization and number of days silking at average levels of 

fertilization and the low level, the number of ears per plant at the 

average levels of fertilization, the number of rows per ear at the low 

level of fertilization  and the percentage of protein at the average 

levels of fertilization and high level, while the values were low (less 

than 40%) for number of days to silking and number of rows per ear 

at the average fertilization levels. As for the values of narrow sense 

heritability, they were high (53.42%) for the number of leaves above 

the main ear at the high level of fertilization, the number of grains 

per ear, and 500 grains weight at the average levels of fertilization 

(60.67% for each), and they were moderate for the traits of plant 

height, upper ear height and ear length in cases in the three 

measurement conditions, the number of leaves above the main ear at 

the average levels of fertilization, the number of ears per plant and 
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500 grains weight at the low fertilization, the biological yield at the 

average levels of fertilization and low fertilization, the area of the 

leaf surrounding the main ear, and protein percentage at the average 

levels and high level of fertilization, while the values of narrow sense 

heritability were low (less than 30%) for the other traits and 

measurement conditions and ranged between 1.79% for number of 

rows per ear at the average levels of fertilization and 27.12% for ear 

diameter at the average levels of fertilization. 

 The values of average degree of dominance were appeared greater 

than one for all traits in the three measurement cases, indicating the 

presence of over-dominance, except for the trait of number of leaves 

above the main ear at the level of the low fertilizer, as the average 

degree of dominance was less than one and amounted to (0.898) an 

indication of partial dominance .  

 The values of expected genetic advance from selection in the next 

generation (as a percentage of the traits means) were moderate for 

ear length at average levels of fertilization, low and high levels 

(10.679%, 11.037%, and 14.795%, respectively), the traits of number 

of ears per plant, biological yield, grain yield per plants, protein yield 

and percent of oil (11.990%, 12.046%, 11.266 and 15.237%, 

13.524% respectively) at the low level of fertilization, the upper ear 

height at the high level of fertilization (12.074%), and 500 grains 

weight at the average levels of fertilization (12.116%), while the 

values were low (less than 10%) for other traits and measurement 

conditions and ranged between 0.194% for number of rows per the 

ear and 9.584% for upper ear height (both at the average levels of 

fertilization).  
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