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ABSTRACT

Soil salinity is a major problem and constraint to plant growth especially rice. The
aim of this research was to determine the effect of salt stress on physiological changes in
rice cultivar KDML105 particularly the synthesis of salt-stress responsive protein. Rice
seedlings were grown in hydroponic nutrient solution containing different concentrations of
NaCl at 0, 25, 50, 75, 100, 150 and 200 mM. The results showed that salt stress had an
affect on seed germination and growth of rice seedlings. Germination of rice seeds was
remarkably decreased when NaCl concentration was increased. At 150 mM NaCl
concentration the germination frequency was decreased up to 8-fold as compared to the
non-stressed (0 mM NaCl) rice seeds. In addition, high level of NaCl also inhibited rice
growth and caused injury on rice plants such as rolling of rice leaves, necrosis and death
of rice seedlings. Beside germination and growth of rice seedlings, salt stress also had
an effect on protein synthesis. SDS-polyacrylamide gel electrophoresis analysis of the
protein extracted from salt-stressed plants revealed pronounced increase in the synthesis
of the polypeptide with an apparent molecular weight of approximately 45 kDa. Amino
acid sequencing indicated that the N-terminal sequences of this polypeptide were identical
to a part of the WRKY transcription factor protein, which is highly expressed under several
biotic and abiotic stresses, in rice japonica and indica cultivar-groups.  Nucleotide
sequence analysis revealed the presence of an open reading frame of 1,552 nucleotides
specifying a protein of 380 amino acid residues, with a calculated relative molecular mass
and pl value of 39,870.57 Da and 9.74, respectively. The amino acid sequence of the
WRKY protein in rice cultivar KDML105 showed 67-98% homologous to the sequences of
different WRKY transcription factor gene product from other plant species. The expression
analyses of this gene using RT-PCR technique revealed that the WRKY gene in rice
cultivar KDML105 was highly expressed in all stress conditions including cold-, heat-,
drought- and salt-stress. The present study clearly demonstrated that the expression of
salt-stress responsive protein was related to level of NaCl and it is possible to use this

data for future improvement of salt-tolerance rice cultivars.





