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Abstract 
Mature recalcitrant seeds have a relatively high moisture content (MC) and do not 

tolerate desiccation. They are metabolically active and quickly lose their viability during 

conventional storage. Oak seeds belong to this category, and they usually do not tolerate 

desiccation below 30-40% of acorn MC (Lobatae section less and Quercus – are more sensitive). 

For example Quercus robur L. seeds can be stored in acorns with MC 40% at temperature of ‒

3°C in not tightly closed containers for up to 2 years. Therefore to preserve the germplasm of Q. 

robur ex situ in gene bank we use biotechnological approaches, especially cryopreservation and 

in vitro culture.  

Plumules (apical meristems of embryonic axes, 1 mm in size) isolated from acorns were 

successfully cryopreserved. Meristems were cryoprotected in sucrose and then in glycerol 

solutions, dried to about 30% MC and cooled directly in liquid nitrogen (LN). After thawing 

plumules were cultured in vitro on the agar medium to produce properly growing seedlings.  

From other techniques by which we can protect the valuable Q. robur lines or ecotypes 

germplasm is cryopreservation of embryogenic tissues (ETs). Cooling of ETs in LN was ensured 

by its preculture on the solid medium with increasing sucrose concentrations (0.25-1.0M), 

followed by fast drying over silica gel. From rewarmed ETs further growth and development of 

somatic embryos was observed, which were next converted into complete plantlets.  

Individual oak trees do not reproduce vegetatively, especially 800-year-old trees, but 

the germplasm of the oldest Q. robur trees can be preserved using in vitro techniques. Using 

this method some form the tested monumental oaks were successfully cloned and 4-year-old 

small trees are characterized by a proper growth and development. Currently they have been 

growing  near a mother trees. 

In Poland, the Kostrzyca Forest Gene Bank, created in 1995, located in the Karkonosze 

Mountains has been using above techniques to preserve genetic resources of Polish forests. 

 


