
Conserving Exceptional Plants – Virtual Global Symposium & Workshop 
Cryobiotechnology and the Model of Oaks 

October 19-21, 2021 

Somatic Embryogenesis and Cryopreservation of Embryogenic 

Cells of Magnoliaceae Species 

 

Liang Lin 

 

 

Abstract 
The Magnoliaceae family has about 108 species (66 endemic) in China. Among them, 39 species 

are threatened. The majority of Magnolia species produce non-orthodox seeds which unable to 

survive the drying process and therefore cannot be stored in conventional seed bank (-20℃). 

Cryopreservation is needed to ensure long-term preservation of germplasm of Magnolia species 

in China. A feature of magnolia shoot culture is severe browning of explants which greatly 

hindered the initiation of shoot culture. Therefore, cryopreservation of in vitro shoot tips is not 

feasible for many magnolia species. Somatic embryogenesis is a process whereby somatic cells 

differentiate into somatic embryos. A greatest interest of somatic embryogenesis is its practical 

application for large-scale vegetative propagation. In addition, in most cases, embryogenic 

cultures can be cryopreserved, which makes it possible to establish gene banks. Magnolia 

species and hybrids are proved to be amenable to the induction of embryogenic cultures by 

culturing of immature zygotic embryos on a medium containing the auxin and cytokinin. In this 

project, embryogenic cell cultures of ten Magnolia species have been established using 

immature and mature zygotic embryos as explants. In vitro plantlets were successfully 

regenerated from embryogenic cells via somatic embryogenesis pathway. Cryopreservation 

protocol of embryogenic cells of an indicator species, Magnolia officinalis, has been developed 

by vitrification with a regrowth rate of 100%。The embryogenic cells of the other nine 

Magnolia species could be cryopreserved by the simple vitrification cryopreservation protocol 

of Magnolia officinalis. The regrowth rates are between 80% to 100%. This research indicates 

that embryogenic cells of different Magnolia species could be cryopreserved by a standard 

vitrification cryopreservation protocol. Cryopreservation of embryogenic cells is an option for 

both conservation and utilization of germplasms of Magnolia species. We plan to 

cryopreservation all the 39 endangered Magnolia species in the next five years. 


