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Cryoconservation provides the possibility of long-term preservation of genetic resources 

of vegetatively propagated plants. For frost resistant woody plants, cryobanking of dormant 

buds is a cost-effective option, which allows the plant to be effectively regenerated by grafting. 

The aim of this study was to develop a method of cryopreservation of dormant buds by pre-

dehydration and two-step freezing for raspberry (Rubus idaeus L.), which cannot be grafted 

but can be regenerated using in vitro. Shoots of raspberry (varieties Sanibelle and Willamette) 

were harvested in a dormant state in the midwinter season. Uniform cuttings of uninodal 

segments were dehydrated in a freezer. The low-temperature phase transitions, water state and 

water content were studied to determine the optimal level of dehydration of raspberry buds. 

Regeneration of plant material was done by rehydration in wet peat and regrowth in perlite. It 

was revealed that the melting point gradually decreased with dehydration as the concentration 

of solutes in the bud tissues increased. The crystallization temperature strongly decreased with 

increasing dehydration time, which indicated a significant increase in the tendency of water to 

supercool with a decrease in bud moisture. From certain level of dehydration, no crystallization 

was observed during the cooling phase, and the percentage of crystallized water was less than 

1% during the heating phase. Dehydration to water activity below 0.9 significantly changed 

the dynamics of water activity decline, which correlated with the disappearance of water 

crystallized during the cooling phase. This water activity below 0.9, where crystallization no 

longer occurred in the cooling phase, only an insignificant melting peak was recorded in the 

heating phase, and the rate of decrease of water activity in the buds was significantly reduced, 

should be used for cryopreservation of raspberry buds. This approach makes it possible to 

obtain up to 74% of viable raspberry buds after cryopreservation. 
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