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ABSTRACT

This study was carried out in 2004/05, 2005/06 and 2006/07
seasons at Sakha Res. Station, Agric. Res. Center, Egypt. The main
objective was to study the mode of inheritance, combining ability and
heritability for earliness, grain filling and agronomic and yield
characteristics in some Egyptian bread wheat genotypes and their diallel
F, crosses under two irrigation regimes. Water stress caused significant
reductions in all studied traits, except kernels/ spike (K/S)and 100
kernel weight (100KW) of F;s; with grain yield of F,'s showing
maximum reduction (22.3%). Genotypic differences were found in all
traits under both irrigation treatments. Line-1 and Sakha-61 x Sids-4
were early heading and maturing as well as having high yielding ability.
Line-1 x Line-3 had the best yield under both irrigation regimes and the
lowest reduction due to drought besides heterobeltiosis for most studied
traits under both conditions. Both general (GCA) and specific (SCA)
combining ability variances were significant for all studied traits; with
higher magnitude for GCA than SCA. The best general combiners were
Sids-4, Line-1 and Line-2 for days to heading (DTH) and to maturity
(DTM) and Sakha-61, Line-3 and Gemmeiza-10 for grain filling rate
(GFR) and grain yield (GY). Additive and dominance variances were
significant for all studied traits; with additive was more important than
dominance for DTH, DTM, GFP, GFR and K/S under both
environments and S/P and 100 KW under non-stress. While, dominance
was more important than additive for GY, plant height (PH) and leaf
area (LA). Degree of dominance was partial for DTH, DTM, GFP and
K/S, complete for GFR, and over-dominance for GY and PH under both
environments. Number of genes (gene groups) controlling inheritance
was one for GFP, GFR, LA, S/P, K/S and GY; two for 100KW and
DTM under both environments, three for DTH and PH under non-stress
and four for DTM under water stress. Narrow-sense heritability
estimates were very high for DTH and GFP, high for DTM, moderate
for GFR, LA and S/P and low for PH and GY under both conditions.
Results suggested that early heading genotypes showed longer GFP and
that S/P and GFR were the most important factors for increasing GY.

Key words: Wheat, Triticum aestvium, Earliness, Grain filling, Gene action,
GCA, SCA, Hertibility, Hetrobeltiosis, Correlation.
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INTRODUCTION

Bread wheat (Triticum aestivum L.) is the most important cereal
crop in Egypt as well as in the world. It supplies nearly 55% of the
carbohydrates consumed worldwide (Gupta et al., 1999). The annual
consumption of wheat grains in Egypt is about 12.4 million tons, while
the annual local production is about 8.2 million tons in 2006
(Agricultural Statistics, Arab Republic of Egypt, Vol. I, 2007). Efforts
of scientists to minimize the gab between local consumption and local
production are directed towards two ways, i.e. expanding the cultivated
wheat area and increasing the wheat productivity from the land unit
area.

Expanding the cultivated area of wheat is only possible in the
new reclaimed lands, where water stress is the main obstacle.
Developing new varieties of wheat that tolerate water stress is of great
importance and should occupy the first priority for wheat breeders.

Losses in grain yield and its components of wheat due to water
stress were recorded by many investigators (Jurgens et al., 1978;
Talukder, 1987; Pal, 1992 and Shah, 1992). They reported that water
stress can be considered as a major abiotic stress affecting wheat yield.

Developing new early-maturing cultivars of bread wheat without
loss of inherent yielding ability is an objective of the Wheat Breeding
Program in Egypt. Yield losses due to certain stresses may be
minimized in early-maturing cultivars, since they would escape such
stresses that might occur late in season (Clarke et al., 1984 for drought

and Menshawy, 2005 for heat stress). In Egypt, the success of wheat to



be cultivated in the rainfed area of the Northern Coast and late planting
in the North Delta, may depend entirely on the early maturing cultivars.
However, many investigators reported that early-maturing cultivars
were more drought tolerant than late ones (Fischer and Maurer, 1978
and Kheiralla et al., 1993).

The possibility of double cropping wheat and cotton in Egypt
has also heightened interest in high-yielding early-maturing wheats
(Menshawy, 2007a). Early harvest of the wheat crop is critical to allow
botton crop sufficient time to develop and to produca an$adequate
yield.

Differences among whead genotypes under water stress and
non-stress conditions were reported by many researchers for earliness
(Ehdaie and Waines, 1996 and Menshawy, 2007 a and b), grain filling
period and rate (Gebeyhou et al., 1982 and Mou and Kronslad, 1994)
and grain yield and its comp/nen4s (Fischer and Maurer, 1978; Edhaie
et al., 1988; El-Danasory, 2005 and Farhat, 2005). The presence of
genotypic differences in these traits suggests that wheat breeder would
be able to improve such traits with the ultimate aim of improving
water-stress tolerance.

A Dbetter understanding of the inheritance and type of gene action
for earliness and grain filling traits would help wheat breeders to
increase and stabilize grain yield. Several scientists found that maturity
is controlled by one gene (Johnson et al., 1966 and Shehab EI-Din,
1997) with earliness being dominant or partially dominant. Other
Researchers found that a two-gene model was more likely (Pinthus,
1963 and Shehab EI-Din, 1997). Three)gene (Crumpacker and Adlard,



1962) and four-gene (Wehrhahn and ALlard, 1965) mUdels have been
proposed and rome data indicated the presence of another dominant
gene for lateness.sModifying factors have been suggested (Klaimi and
Qualset, 1973 and Pinthus, 1963). Polygenic control also has been
reported (Edwards et al., 1976). However, information is laking
regarding inheritance of grain filling rate and duration in wheat.

Additive gene action is evidently accounted for a large amount
of the variation for days to heading (Bhatt, 1972; Avey et al., 1982 and
Menshawy, 2000 and 2005) days to maturity (Menshawy, 2000, 2005
and 2007), grain filling duration and rate (Rasyad and Van Sanford,
1992; Beiquan and Kronstad, 1994; Mou and Kronstad, 1994 and
Menshawy, 2004), but dominance also was important (Crumpacker and
Allard, 1962; Avey et al.,, 1982 and Menshawy, 2005) for earliness
traits, while epistasis was reported in several studies (Amaya et al.,
1972; Ketata et al., 1976 for earliness and Przulj and Mladenov, 1999
for grain filling traits).

To exploit different types of gene action involved in inheritance
of earliness and grain filling traits of some Egyptian bread wheat
genotypes, information regarding their relative magnitude and
estimates of combining ability are essential. Such information will help
wheat breeders in their identification of parents and selection strategies.
Therefore, the objectives of the present investigation were to:

1. Study water-stress effect on earliness and grain filling traits

as well as grain yield and its components of wheat.



Investigate the genotypic differences in such traits and
identify some early maturing and high yielding genotypes
under drought stress conditions.

Determine the mode of inheritance, heterosis, combining
ability and heritability estimates for earliness, grain filling,
agronomic and yield traits in some Egyptian bread wheat
genotypes and their diallel F; crosses under different
irrigation regimes.

Test the genetic correlations among studied traits, in order to
identify the most important factors for increasing grain yield

under water stress conditions.



