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FINAL REPORT; CONTRACT NO. 3844/CF
CRYOPRESERVATION OF CASSAVA MERISTEMS

K.K. Kartha, PBI, NRC
Saskatoon, Saskatchewan

While cassava can be successfully maintained for short periods of time
using meristem culture techniques, it would be desirable to preserve valuable
cassava germplasm for longer periods of time because of the vegetative mode of
propagation of this crop. This would best be achieved using cryogenic
techniques. The long-term cryopreservation of cassava meristems would be
important for the low-cost storage of diverse plant types and would facilitate
the international exchange of vegetative material. Efforts toward improving
the efficiency of the droplet freezing method for the cryopreservation of
cassava meristems were undertaken.

The use of 15% DMSO as a cryoprotectant resulted in a meristem survival
rate ranging from 0 to 38% following retrieval from liquid nitrogen and
culturing on solid OMS medium. However, the meristems which did survive
storage in liquid nitrogen chiefly produced callus alone or callus with
leaves; only a limited number of shoots were produced. Meristems from jn_
vitro plants had considerably lower survival rates than those from plants
maintained in growth rooms.

Also examined were the effects of such cryoprotectants as sucrose,
propylene glycol (PPG), glycerol, acetamide etc. High concentrations of
sucrose (up to 30%) did not improve survival. High concentrations of PPG
(30%) proved to be toxic while lower levels (10 and 15%) in combination with
10% DMSO and/or 10% glycerol proved ineffective in enhancing survival
following liquid nitrogen storage. Acetamide in combination with DMSO also
did not prove suitable for increasing survival.

The use of sorb i toi in combination with DMSO (at 5,10 and 15%) was also
evaluated. A method using a freezing solution consisting of OMS medium with
IM sorbitol, 9% sucrose and 5% DMSO resulted in the highest survival rates (up
to 62%).

As this method appears promising for meristems, similar studies have been
conducted on large shoot tips (.5 to 1.0 cm long) and nodal pieces (containing
an axillary bud). After treatment with IM sobitol, 9% sucrose and 5% DMSO,
they were subjected to both rapid and slow freezing. However, preliminary
results indicate there is low survival and callus production predominates.

Presently underway are experiments in which meristems are precultured on
solid OMS medium with various levels of sorbitol for varying time periods;
they are then treated with IM sorbitol, 9% sucrose and 5% DMSO and frozen.

Compared to other species cassava appears to be very sensitive to the
freezing and thawing process. The method using sorbitol and DMSO appears
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promising. However, before a reliable method is developed, the variation in
survival rates from one experiment to another needs to be eliminated. This
variation may be attributable to the poor quality and differing conditions of
the donor plants.


