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ABSTRACT

This work was carried out at the experimental field of ARC in Giza during
2004/2005 through 2006/2007 seasons and the Molecular Genetics and Genome
Mapping Laboratory (MGGM) at AGERI, ARC, Giza, Egypt. The main objectives
were to determine intra- and inter-allelic gene interactions controlling the inheritance of
earliness and yield traits, to assess the genetic variability among six wheat genotypes
and to identify RAPD markers associated with earliness in bread wheat. Six
populations (P, P,, Fy, F», BC; and BC,) of each of four crosses between late and early
maturing parents were produced and field evaluated in RCB design with 3 replicates.
Significant and positive gene effects due to additive (a) and dominance (d) type of gene
action occurred in 61.15 % of cases. Additive was larger than dominance effect in 38.9
% of cases and the opposite was true in 47.2 % of cases. Significant digenetic epistatic
gene effects were exhibited in 78.7 % of cases for all 3 types of epistasis (aa, ad and
dd), indicating that epistatic gene effects were generally important in the inheritance of
the studied earliness and yield traits. Narrow- sense heritability was the highest (90.0
%) for grain filling rate, medium (52.63 %) for grain yield/plant and the lowest (17.77
%) for grain filling period. The genetic variability and relationship among six wheat
genotypes that differ in earliness trait, were investigated using 11 RAPD primers. The
number of polymorphic amplicons was 41 out of a total of 91 amplicons, thus revealing
a level of 45.05 % polymorphism. The genetic relationships among the 6 wheat
genotypes was examined using the Dice coefficient and a dendrogram was constructed
according to the UPGMA analysis. Four out of the six wheat genotypes were
characterized by 23 positive and/ or negative RAPD markers. Bulked segregant
analysis (BSA) was used to rapidly identify markers associated to earliness. Out of 10
primers, only 2 primers revealed two positive and two negative markers associated with
earliness trait. Further studies are required to confirm the linkage between these RAPD
markers and earliness.

Key words: Wheat, earliness, six populations, generation mean analysis, inter-
allelic interactions, RAPD, bulked segregant analysis.
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