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ABSTRACT

Hala Fawzy El-Sakka Eissa, Enhancement of wheat (Triticum
aestivum L.) tolerance to environmental stress by genetic
engineering, Unpublished Doctor of Philosophy Dissertation,
Genetics Dept., Fac. of Agric., Ain Shams Univ., 2001.

This study aimed to improve drought tolerance of Egyptian wheat
cultivar Giza 164 by transforming it with the chimeric fructan-
accumulating gene (cpy/sac3). Plant transformation was done in the
immature embryo-derived calli using the biolistic bombardment. Tissue
culture and transformation protocols were performed using bar gene as
a selectable marker against the herbicide bialaphos. One putative
transgenic plant was successfully detected by leaf painting with the
herbicide. Molecular analyses were done on the structural and functional
levels for both genes. PCR and Southern blotting indicated the presence
and integration of both genes in the genomic background of T, plant.
PCR was then done to ensure the inheritance of genes of interest. At the
functional level, RT-PCR confirmed the expression of bar as well as
sacB gene. Drought stress experiment was conducted in the
greenhouse on Ty plants to evaluate ten yield-related traits. The
statistical analysis indicated that the transgenic T, plants had better
overall performance under control and treatment. In conclusion, the
results revealed that the expression of fructan-accumulating gene into
wheat conferred tolerance to drought stress.

Key words: Triticum aestivum, immature embryos, transformation, biolistic
bombardment, drought tolerance, fructan, leaf-painting,
bialaphos, PCR, genomic Southern, RT-PCR.
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