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1. INTRODUCTION 

 

Maize (Zea mays L.) is one of the most important cereal 

crops in the world as well as in Egypt. World average cultivated 

area of maize reached 156.90 million hectares in 2009; the total 

production was 789.7 million tons, with an average productivity 

of 5.03 tons of grain ha
-1

. Egypt grew in 2009, 0.74 million 

hectares (1.76 million feddans) and produced 6.3 million tons of 

grains, with an average yield of 8.57 tons ha
-1

 (25.24 

ardabs/feddan). (One feddan; fed =4200 m
2
 and one ardab; ard = 

140 Kg).  

Maize (Zea mays L.) is one of the most important cereals 

in Egypt due to its vast grown area, total production and cash 

value. It is essential for human consumption and livestocks. 

Moreover, it is also used for industrial purposes such as 

manufacturing starch and cooking oils. Many efforts are devoted 

nowadays to increase its productivity through genetical 

improvement. To carry out a successful breeding program, the 

breeder should have enough knowledge about the type and 

relative amount of genetic variance components and their 

interactions by environment for different attributes.  

The amount of heterosis expressed in F1 hybrid is mainly 

affected by the genetic diversity (Griffing and Lindstrom, 

1954; Moll et al., 1965 and Hallauer et al., 1988). After 

progress of molecular marker techniques, new reliable tools that 

are neither affected by the surrounding environment, nor by 

growth stage of the plant (as in case of morphological characters) 

became available for the breeder. These can be applied for 
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organizing germplasm, identification of cultivars, assisting in the 

selection of parents for hybridization and reducing the number of 

accessions needed to ensure sampling a broad range of genetic 

variability. 

DNA fingerprint is a new technology that has matured 

and is poised for very widespread practical application, such as 

the identification of plants in commerce, plant breeding and 

research. In addition, commercial applications include the 

protection of medicinal plant breeder's rights and patents, quality 

control in plant production, processing and labeling of plant-

derived drugs. 

Previous studies have shown a positive relationship 

between genetic distance, as measured by geographical distance, 

F1 grain yield and grain yield heterosis in maize. Among those 

who stated that heterosis in maize appeared to increase with 

genetic divergence of the parents are East 1936; Hayes and 

Johnson 1939 and Moll et al., 1962.  

Molecular techniques are now a valuable tool for 

achieving advances in genome research and generating 

considerable interest in predicting hybrid performance. 

Molecular markers are of great value in genetic research and 

partially in breeding programs since they reflect the genetic 

variation among individuals. Various PCR-based marker 

techniques have recently been successfully introduced in the 

fingerprinting of plant genomes (Kesseli et al., 1994) and in 

genetic diversity studies (Tinker et al., 1993). Among them 

random amplified polymorphic DNA (RAPD) analysis which is 

relatively simple, rapid and cost effective. 
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Diallel cross design is widely and extensively used for 

estimating the types of gene action. Several methods have been 

devised in this respect to estimate the genetic components in 

plant population, few information, however is available about 

comparing and relative efficiency of these methods. 

The analysis of methods of diallel cross in the present 

investigation were chosen because they are widely used applied 

simulantaneously to the same basic population with one 

restriction that the number of crosses, including selfes, in each 

should be the same. Thus the methods of analysis can be 

compared on the basis of their return in terms of information 

yielded. The genetic parameter estimates (GCA and SCA) are 

essential in developing breeding strategies. Furthermore, the 

magnitude of genetic components for a certain trait would 

depend mainly upon the environmental flections under which the 

breeding populations will be tested. Therefore, much efforts have 

been devoted by corn breeders to estimate the interactions 

between genetic components and environments. In this respect, 

many researchers (El Hosary and sedhom 1990, Mohamed 

1993 and sedhom, 1994) concluded that the additive genetic 

variance was more affected by genotype x environment 

interaction than the non-additive variance for grain yield per 

plant. On the contrary, Nawar et al. (2002), El-Hosary et al. 

(2006) and Sedhom et al. (2007) reported that the non-additive 

effects were more biased by interaction with environments than 

the additive effects for grain yield. 

Therefore, the main objectives of this investigation are: 

1) To obtain a RAPD fingerprint for each line. 
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2) To determine the genetic similarity among nine selected              

inbred lines by using RAPD marker. 

3) To estimate the amount of heterosis. 

4) To establish the magnitude of both general combining ability 

(GCA) and specific combining ability (SCA) effects and their 

interaction with the nitrogen fertilization rates. 

5) To determine hybrid performance for the nine selected inbred 

lines. 

6) To determine the relationship between the RAPD-based 

distances of these inbred lines and mean performance of their 

single cross hybrids for grain yield performance.  

7) To make comparison between methods of diallel cross in the 

present investigation 

8) To study the inheritance of studied agronomic characters in 

maize, namely, date to 50% tasseling and sillking , plant and 

ear heights, ear length, ear diameter, number of rows/ear, 

number of kernels/ row, 100-kernel weight and grain yield/ 

plant. 

It is hoped that the present study may help maize breeders to 

produce new hybrid varieties having higher yielding potential.  

 


