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Comprehensive abstract 

Introduction 

The first step in breeding programs is accurate identification and sufficient knowledge of genetic 

parameters, including the type of gene action and the heritability of the studied trait. Development of 

high yielding lines and the identification of heterotic groups are the most important objectives of corn 

breeders. Also, determining the inbred lines of parents that create suitable hybrids is very valuable and 

can reduce the duration of the hybrid production program in corn. Graphic diallele analysis is one of 

the biometric methods of genetic analysis of quantitative and multigenic traits, the results of which can 

be very useful for improving traits within and between populations as well as producing hybrid 

varieties. The objective of this experiment was to investigate the genetic control of grain yield and 

related traits in maize inbred lines. The results of this study can be useful in selecting the most 

appropriate breeding method for the studied traits and producing high yielding maize hybrids in 

Zanjan region, Iran. 

Materials and methods 

To estimate the type of gene action, the number of genes, heritability and other genetic parameters 

controlling grain yield and its related traits in maize inbred lines, a 5×5 diallel crosses design was 

used. The parents and 20 hybrids derived from their crosses were evaluated in a randomized complete 

block design with three replications in the research field of Zanjan University, Zanjan province, Iran, 

in 2019. The studied traits were including plant height, ear length, number of grain rows in ear, 

number of grains per row, 300-grain weight, and grain yield. The genetic analysis of the data was done 

according to Hayman (1954) graphical approach. 

Research findings 
Estimating the genetic parameters showed both additive and non-additive gene effects in 

controlling the studied traits in this research. The results of graphical analysis also indicated the 

existence of over-dominance gene effects in controlling grain yield and its related traits. The alleles 

increasing the studied traits were of dominant type. Broad-sense heritability varied from 54% for 300-

grain weight to 89% for ear length, and narrow-sense heritability ranged from 29% for 300-grain 

weight to 41% for number of grain rows per ear. Although high general heritability was estimated for 

most of the studied traits, which indicates the greater role of genetic factors and the relatively less 

influence of environmental factors in controlling the diversity of these traits, the existence of over-
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dominance effect of genes and low narrow-sense heritability indicates that the selection of these traits 

in the early generations will not be successful. Therefore, the breeding methods based on hybridization 

and selection in advanced generations can be useful in improving and breeding the grain yield and its 

related traits in the studied maize inbred lines. Also, the use of EP80 inbred line which had the most 

number of dominant genes for controlling yield and its components may have promising results in 

improving these traits in breeding programs. 

Conclusion 

In total, the results of the current study regarding the type of gene action controlling grain yield and 

its components in the studied maize inbred lines showed the important role of the over-dominance 

effects of genes. Therefore, the most appropriate strategy for exploiting these genes and improving the 

population is to obtain hybrid varieties that provide the possibility of exploiting heterosis in the 

investigated parents. is to use the heterosis phenomenon and produce hybrid varieties. 
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Table 1. Genetic parameters of the studied traits in diallel crosses of maize using Hayman’s approach 

Genetic parameter† Plant height Ear length 
No. of 

grain row 

No. of grain 

per row 

300-grain 

weight 
Grain yield 

b 0.818 0.682 0.581 0.769 0.98 0.825 

D 349.607* 15.459* 41.289* 6.371* 116.457* 3251.634* 

H1 726.167* 31.598* 104.712* 11.288* 283.425* 19511.347* 

H2 752.937* 27.791* 95.108* 10.927* 244.743* 17164.159* 

h2 2383.09* 66.949* 257.007* 33.323* 810.407* 43360.528* 

F ≈ 0 ns 12.19ns ≈ 0 ns 1.715ns 16.323ns ≈ 0 ns 

E 122.821* 1.317ns 13.092* 1.06* 110.105* 2446.512* 

�H� D⁄  1.441 1.43 1.592 1.331 1.56 2.449 

H
 4H�⁄  0.259 0.22 0.227 0.242 0.216 0.22 

(�4DH� + F) (�4DH� − F)�  1 1.762 1 1.225 1.094 1 

r -0.919 -0.959 -0.758 -0.969 -0.986 -0.995 

h
 H
⁄  3.165 2.409 2.702 3.05 3.311 2.526 

h�

  0.342 0.3 0.408 0.398 0.288 0.293 

h�

  0.74 0.888 0.79 0.832 0.542 0.743 

ns, * and ** Not-significant and significant at 5% and 1% probability levels, respectively. 
† b, regression coefficient; D, Additive variance; H1 and H2, Dominance variance; h2, Dominance effect; F, covariance 

between additive and dominance effects; E, Environmental variance; �H� D⁄ , The average degree of dominance; 

H
 4H�⁄ , the ratio of genes with positive and negative effects in parents; (�4DH� + F) (�4DH� − F)� , the ratio of 

dominant and recessive genes in parents; r, correlation coefficient between Wr+Vr and Yr;  h
 H
⁄ , the number of gene 

groups with dominant effect controlling the trait; h�

 , narrow-sense heritability; h�


, broad-sense heritability. 
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Figure 1. Regression line of Wr on Vr along with distribution of parents along the regression line for plant height. 

The numbers 1-5 are the parental maize inbred lines: 1. EP80, 2. EP42, 3. MO17, 4. A661, 5. A637. 
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Figure 2. Regression line of Wr on Vr along with distribution of parents along the regression line for ear length. 

The numbers 1-5 are the parental maize inbred lines: 1. EP80, 2. EP42, 3. MO17, 4. A661, 5. A637. 
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Figure 3. Regression line of Wr on Vr along with distribution of parents along the regression line for No. of grain 

rows per ear. The numbers 1-5 are the parental maize inbred lines: 1. EP80, 2. EP42, 3. MO17, 4. A661, 5. A637. 
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Figure 4. Regression line of Wr on Vr along with distribution of parents along the regression line for No. of 

grains per row. The numbers 1-5 are the parental inbred lines: 1. EP80, 2. EP42, 3. MO17, 4. A661, 5. A637. 
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Figure 5. Regression line of Wr on Vr along with distribution of parents along the regression line for 300- grain 

weight. The numbers 1-5 are the parental inbred lines: 1. EP80, 2. EP42, 3. MO17, 4. A661, 5. A637. 
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Figure 6. Regression line of Wr on Vr along with distribution of parents along the regression line for for grain 

yield. The numbers 1-5 are the parental inbred lines: 1. EP80, 2. EP42, 3. MO17, 4. A661, 5. A637. 
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