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Abstract 
About 30% of the world's forests are made up of species of the genus Quercus. This genus 

includes approximately 400 species of trees and shrubs distributed across a great variety of 

phytoclimates, ranging from temperate and subtropical forests to Mediterranean evergreen 

forests. As a result of climate change, conservation of Quercus biodiversity is of great 

importance given the high economic, cultural and ecological value of the genus. 

Cryopreservation and somatic embryogenesis are two of the main biotechnological tools used 

for efficient ex situ germplasm conservation. Here, we review the main advances achieved in 

the last years regarding the cryopreservation of somatic embryos of Quercus. In recent times, 

our research group has developed somatic embryogenic systems from selected trees of 

different oak species, including Q. robur, Q. alba, Q. rubra, Q. bicolor and Q. ilex. Subsequently, 

we have defined efficient procedures to long-term preservation by applying cryopreservation 

techniques of the different embryogenic lines initiated in these species. The main factors 

evaluated in relation to the cryopreservation of somatic embryos were the dehydration 

technique (vitrification or desiccation), the composition, time and temperature of exposure of 

the embryo to the vitrification solution or to the desiccation treatment and finally, the 

appropriate development stage of the somatic embryos for cryopreservation. Currently, 

cryopreservation procedures for somatic embryos of cork and holm oak developed by our 

group are being applied in the Spanish National Improvement Program for these species, aimed 

at creating a cryobank of somatic embryos induced from plants or trees selected for their 

tolerance to Phytophthora cinnamomi and water stress, the main causes of oak decline. 
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