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Salinity affects one billion hectares of the world’'s land area, approximately 60% of the
cultivated land. The improvement in salt tolerance of wheat is still in its infancy due to lack
of understanding of salt tolerance mechanisms. The performance of several wheat varieties
was evaluated at various growth stages and possible role of mineral ions distribution in
plant tissues was investigated to explore the mechanisms of salt tolerance in various wheat
varieties. Sufficient germination capabilities of most of the varieties at moderate salinity
level suggested that germination is not so critical and yield limiting factor in wheat. The salt
tolerance of seedlings at early seedling establishment stage revealed that relative growth
parameters were more reliable and better criteria for relative salt tolerance of wheat
varieties than absolute growth parameters. The varietal differences among the varieties in
their root and shoot growth clearly exhibited that higher salt tolerance with vigorous
seedling play significant role in higher yields of those varieties whose salt tolerance is also
expressed at later growth stages. Presowing seed treatments with Ca salts suggested that
enrichment with Ca led to improved germination and vigorous seedlings at early seedling
establishment stage. A negative relationship of relative Na content of shoot with shoot yield
at high salinity suggested that the growth reduction in wheat result from ion excess
(toxicity) and osmotic stress. Significant varietal differences among the varieties in Na
accumulation in plant tissues led to the conclusion that wheat varieties belong to Na
excluders and includers groups. Generally salt tolerant varieties behaved as ion excluders
while salt sensitive as ion includers, although some inconsistencies were also observed. Salt
tolerant varieties restrict accumulation of Na in their shoots through its exclusion at plasma
membrane and endodermal layer. The varietal differences in the transport of Na and
essential nutrients especially K and Ca, were quite evident under saline conditions. The
accumulation of Na in leaf tissues especially epidermal cells of salt sensitive varieties
suggested that poor growth might be the consequence of disturbed ionic concentrations in
cells adjoining guard cells as disturbed stomatal activity may lead to poor photosynthetic
efficiency. It was also concluded that waterlogging aggravates the salinity effects on plant
growth under combined stress conditions. However, salt tolerant varieties can perform
better than hypoxia tolerant varieties due to better Na exclusion ability but higher hypoxia
tolerance of salt tolerant varieties avoids aggravating effects of waterlogging under saline
conditions. Although various varieties adopt various strategies to tolerate stress, the
ultimate goal in all varieties is to restrict build-up of Na in leaf tissue. Na exclusion at
plasma membrane, endodermal layer and superior compartmentation capability are
involved in higher salt tolerance of wheat varieties.
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