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Summary

Mechanism of survival of plant cells cooled rapidly to superlow temperatures was
studied with pollen cells of Himalayan cedar (Cedrus Deodara)

1. Pollen cells dried to a watent content below 20% (per unit fresh weight) sur-
vived immersion in liguid nitrogen from room temperature regardless of rewarming
rates.

2. Pollen cells having water content about 60% could withstand slow freezing only
to —20°C regardless of rewarming rates. However, these pollen cells prefrozen to —15
or —20°C survived immersion in liquid nitrogen when rewarmed rapidly. 2M solutions
of sucrose, glycerol, DMSO and NaCl were found to give these pollen cells only a slight
protection against injury caused by slow freezing.

3. Pollen cells treated with 2M solutions of sucrose and glycerol were immersed
in baths at various temperatures and then rewarmed slowly or rapidly. All glycerolated
cells were killed when cooled rapidly by immersion in baths below —40°C, regardless
of rewarming methods used. In contrast, the pollen cells treated with 2M sucrose
solution survived rapid cooling to any temperature below —40°C when rewarmed rapidly.

4. In pollen cells immersed in liquid nitrogen after prefreezing to —15°C or after
treatment with 2M sucrose solution, an abrupt decrease in survival was noted in the
temperature range from —50 to —40°C in the process of rewarming from liquid
nitrogen.

The rseults obtained may be explicable in terms of ice crystal size. The ice crystals
formed in the pollen cells during rapid cooling may be small enough to be innocuous;
hence, when rewarming is carried out rapidly, they may melt before they have time to

grow to a dangerous size and cells remain viable.



