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ABSTRACT 
Diallel cross among seven diverse inbred lines of maize were evaluated for general (GCA) and specific (SCA) 

combining ability effects during 2011. Twenty one F1·s and two standard white check (SCIO and SC128) were evaluated 
at lsmailia and Mallawy Research Stations using a randomized complete block design with four replications during the 
summer season of2012. The combined analysis of variance was performed tor data on days to 50% silking (DS), plant 
height (PH), ear height (EH), ear position% (EP), o. of rows/ear (RE), no. of grains/row (GR) and grain yield ard/fad. 
(GY). Estimation of combining ability effects were determined according to Griffing ( 1956) Method-4 Model-l (For 
simplest, the all data were calculated over means of two locations). 

Signiticant differences were tound for genotypes and genotypes x location for all traits, except tor RE and GR. 
Genotypes x location interaction was significant for all studied traits, except for RE and GR. Both additive and non­
additive gene action were found to be important in controlling all studied traits. However, the non-additive gene action 
was more important than the additive gene action, suggesting that non-additive genetic eflects played an eilective role in 
the inheritance of all studied traits, except GY. Moreover, the magnitude of SCA x location interaction was larger than 
GCA x locations for all traits. Inbred line had favorable alleles for GCA effects were; P3 for SD, EH, ELA, Chl-a, GRand 
GY and, inbred lines P5 for ELA, RE, GY. Lines P1 and P2 had positive and significant GCA values tor Chl and GY. The 
most superior inbred lines were P3 and P5 which were recommended fhr developing new white maize hybrids. The most 
superior SCA effects, were recorded for crosses (P 1 x P2) for, ELA and GY; cross (P2 x P4l tor ELA, GR and GY and 
crosses (P3 x P7 and P 4 x P 5) for DS, ELA, Chi-a, GR and GY. Crosses of superiority over checks in grain yield and most 
traits under study were; P1 x P2, P1 x P4, P1 x P5, P3 x P5 and 1'4 x P5. 
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INTRODUCTION 

Diallel mating design has utility as a method to 
analyze crosses or parents with crosses for general 
combining ability (GCA) due to additive type of 
gene action and specitic combining ability (SCA) 
(Griffing, 1956). The method of diallel crosses has 
been widely used in genetic research to investigate 
the inheritance of important traits among a set of 
genotypes (Yan and Hunt, 2002). This design 
provides information about the components of 
genetic control, helps the breeder in the selection of 
desirable parents for crossing programs, and in 
deciding a suitable breeding procedure for genetic 
improvement of various quantitative traits [Jinks 
and Hayman (1963), Walters and Morton (1978) 
and Rezael et al. (2004)]. 

Studies of a genetic nature and modes of 
inheritance of physiological characters; ear leaf area 
and chlorophyll a and b, grain yield and yield 
contributing characters, are very important in maize 
breeding. Grain yield is an important, but very 
complex trait, whose expression is determined by 
several major or minor genes that are influenced by 
environmental conditions, which a diurnally mask 
their action and makes its study more difficult 
Selection for general combining ability for 
physiological characters can be done on the basis of 

inbred performance per se. selection for increased 
physiological traits among inbred lines might result 
in an increased grain yield in the Fl hybrids 
(Johnson, 1974). Simplest explanation is the 
presence of more loci having a dominant or partially 
dominant gene in the hybrid than in lines for 
chlorophyll-a, chlorophyll-b contents (Fleming and 
Palmer, 1975). Furthermore, the performance of a 
hybrid is related to specific combining ability of the 
inbred lines involved in the cross; therefore, the 
production of single cross hybrid necessitates 
selecting suitable parental lines and the best cross 
combinations for further use. Both additive and non­
additive genetic effects were significant in the 
genetic expression of maize ear leaf area, 
chlorophyll-a, chlorophyll-b, grain yield and yield 
contributing characters [Johnson, 1974, Mousa, 
1997, lqbal et al. 2007, Akbar et al. 2008, Hefny, 
2010 and Mousa et al. 2012]. 

The present study was carried-out to study the 
combining abilities and their interactions with 
location of some promising inbred lines. IdentifYing 
promising hybrids for yielding ability with suitable 
physiological and agronomic traits was another 
goal. 
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