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Study of some cryoprotectives role to induce low temperature tolerance
in rice (Oryza sativa L.) seedlings
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Abstract

To study of some cryoprotectives in cold tolerant rice genotypes (IRCTN33 and
IRCTN34) and cold-sensitive rice genotype (Hoveize) were selected in previous
experiment, fourteen-day rice seedlings exposed fourteen days in 13/15°C
(respectively night-day) temperatures as the stress treatment and 22/28°C
(night-day) temperature as control treatment in phytotrone. This experiment was
conducted in factorial design with four replications. Results showed that the
highest amount of stomatal conductance in stress treatment was in variety
IRCTN33 and the lowest amount was in Hoveizeh (sensitive variety). Total
Soluble Sugars (TSS) of leaves in stress condition was significantly more than
control. The highest leaf TSS was measured in Hoveizeh variety, but TSS
accumulation could not induce tolerance to low temperature at this sensitive
variety. While, TSS of roots in control condition was significantly more than stress
treatment and the lowest amount was in IRCTN33. Starch of leaves in control
condition was significantly more than stress condition. Highest level of leaves
starch was in Hoveizeh. Sucrose and fructose amount in stress condition were
significantly more than control condition. Inorganic phosphate of roots in control
was significantly more than stress. Osmotic potential of leaves in control was
significantly more than stress. Lowest level of osmotic potential in stress condition
was in Hoveizeh variety. Stomatal conductance had a high correlation with water
potential and osmotic potential. Increase of sucrose and fructose in leaves, result in
significant decrease of stomatal conductance. While, Increase of TSS of roots,
caused increasing of stomatal conductance. In addition, low temperature stress
caused decrease of photosynthetic capacity and some disorders in source-sink
relations. TSS accumulation in sensitive variety Hoveizeh could not induce low
temperature tolerance.
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