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Abstract 
Oaks are iconic and keystone species worldwide, but are under increasing threat due to habitat 

loss, disease, and climate change.  With about 500 species of oaks, 20% of those assessed are 

considered threatened, as are about 1/3 of the 91 species found in the United States.  Because 

oaks cannot be conserved in seed banks, living collections and cryopreservation are the best 

options for long-term, ex situ conservation.  There are several options for oak cryopreservation, 

including embryo axis, somatic embryo, and shoot tip cryopreservation.  With protocols for 

initiating shoot-propagating cultures of at least 22 species of oaks in the literature, there is a 

good foundation for developing shoot tip cryopreservation protocols for oaks.   We compared 

the droplet vitrification procedure with four species of oaks, Quercus virginiana, Q. suber, Q. 

hinckleyi, and Q. gambelii.  The best survival through liquid nitrogen exposure was with shoot 

tips of Q. virginiana, with lower levels of survival with Q. suber and Q. hinckleyi, while there was 

no survival with tips from Q. gambelii.  Further investigations with Q. virginiana showed a 

positive effect of an alternating temperature regime of 27oC/15oC, 16:8 hr light/dark cycle, 

compared with recovery growth at a constant 26oC.  Preliminary studies with high vs. low light 

show more normal growth under higher light conditions, but better survival with tips from 

lower light and further studies on this and other factors are being conducted.  These results 

demonstrate the potential of shoot tip cryopreservation for conserving oak germplasm, but also 

the need for further studies to improve the method for a wide range of oak species.   (This work 

was supported in part by grants from the Cincinnati Wildflower Preservation Society, the 

Association of Zoological Horticulture, and the International Oak Society.) 
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