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ABSTRACT
A series of experiments were conducted under normal and

drought conditions to examine the magnitude of grain yield response
of diverse genotypes to drought stress and to identify traits that might
confer drought tolerance. Thirty- three local and exotic rice entries
including eighteen Egyptian genotypes (selected from Fn generation
of the breeding for drought tolerance program, Rice Research and
Training Center, Egypt), six Italian and nine Chinese rice varieties
were grown at Rice Research and Training Center Experimental Farm
for evaluation under normal, as well as drought conditions, during
2007 and 2008 rice growing seasons. Two experiments were
conducted under drought stress with the same set of genotypes,
following direct drilling and transplanting methods. Experiments were
laid out in a randomized complete block design, with three
replications, in all experiments. This study was funded by ED Project
(CEDROME Project). Analysis '1>f variance indicated highly
significant differences among the genotypes for all traits studied. In
field screening test, many promising lines were found to be tolerant
against drought stress at different growth stages i.e. seedling stage,
early and late vegetative, panicle initiation and heading stages. These
lines possessed useful traits associated with drought tolerance, such
as early maturity (drought escape mechanism), medium tillering
ability, medium plant height, root depth, root thickness, root volume,
dry root: shoot ratio, plasticity in leaf rolling and unrolling (drought
avoidance mechanism), in addition to crop water use efficiency and
water application efficiency. The results showed that the genotypes;
viz., Giza 178, Giza 182, GZ5121, GZ 6296-12-1-2-1-1, GZ 8310-7-

.. 3-2-1, GZ 8367-11-8-3-2, GZ 8372-5-3-2-1, GZ 8375-2-1-2-1, GZ
8450-19-6-5-3, GZ 8452-7-6-5-2, GZ 1368-S-4, Augusto and SIS
R215 were the best selected entries under drought conditions, where,
they possessed many desirable traits, which were useful for
drought tolerance such as shoot, root and grain yield and its
components, were less affected, comparing with the other entries, as
well as some chemical characters at the two seasons of study. So,
these genotypes proved to be drought tolerant lines. Among the traits
studied; viz. , number oftillers per plant, number of panicles per plant,
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100- grain weight and panicle weight, except for plant height and
sterility %, revealed significant genotypic correlation with grain
yield. Also, number of filled grains per panicle depicted the highest
direct contribution of 0.630 and it, also, showed the highest indirect
contribution of 0.867 followed by 100 -grain weight (0.850) towards
grain yield. Path coefficient analysis demonstrated that number of
panicles per plant, 100 grain weight; number of filled grains per
panicle and panicle weight should be improved in order to increase
grain yield under both normal and drought conditions.
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INTRODUCTION
The world's irrigated area per capita has decreased from a

peak of 48 hall 000 people, in late 1970, to about 42 hall 000 people in
2002(Gleick, 1993). Drought stress is a major constraint to rice
production and yield stability and is, generally, avoided in irrigated
rice production systems, but it is a consistent feature across much of
the 63.5 million hectares of rainfed rice annually sown, most of which
is in tropical Asia, Africa, and Latin America (Narciso and Hossain,
2002).

In some cases, superior response to vegetative stage stress is
associated with better performance under reproductive stage stress,
but, in many cases, the strategies that appear to be successful at the
reproductive stage may be counterproductive, when stress occurs at
flowering (Pantuwan et aI., 2002). Direct selection for improved yield,
under drought, has been hampered by the unpredictability of drought
events, which means that selection pressure is, generally, inconsistent,
and possibly contradictory, across years. Progress has been made,
however, through the inclusion of tolerant parents in crossing (Chang
et al. 1982; Pinheiro 2003). More recently, the use of managed
environments and targeted multilocation testing has been implemented
to facilitate progress in breeding drought tolerant rice (Fischer et al.
2003). The success of these initiatives will be known within the next
few years. As the demand for water for domestic, municipal,
industrial, and environmental purposes rises in the future, less water
will be available for agriculture. But, the potential for new water
resource development projects and expanding irrigated area are
limited. Rice is the stable food for nearly one half of the world
population, most of them live in developing countries and the crop
occupies one- third of the world total area planted to cereals and
provides 35-60% of the calories consumed by 2.7 billion people. Rice
is known to be more susceptible to shortage of irrigation water than
most of other crops, because rice is a semi -aquatic plant species and
















































