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ABSTRACT

Orchids are one of the most diverse flowering plants. The majority of
cultivated orchids are native to tropical countries, especially in Thailand. Vanda
coerulea Griff. ex Lindl. is native to high elevation and wild population in the north
of Thailand. Nowadays it is rare in its original habitat. Thus, their conservation is
urgently needed. Cryopreservation is one of the methods for this purpose. The
objectives of this study were to investigate the optimal conditions and establish
reliable methods for shoot tip cryopreservation of orchids outside their natural
habitats as ex situ conservation.

Apical shoot tips were cut in vitro from 1, 2, 3, 4, and 5-month-old plantlets
in different sizes into 0.5, 1.5 and 2.0 mm long and then shoot tips were
encapsulated in calcium-alginated. For the effect of sensitivity of different sizes to
plant vitrification solution 2 (PVS2) which consisted of 30% (w/v) glycerol, 15%
(w/v) ethylene glycol, 15% (w/v) DMSO, encapsulated shoot tips different sizes of
0.5, 1.5 and 2.0 mm were exposed to PVS2 for 0-60 min for 1 d. For the effect of
basic conditions of the vitrification procedure, encapsulated shoot tips were
precultured on modified Vacin and Went (1949) agar medium supplemented with
0.06, 0.3 and 0.5 M sucrose for 0-5 d and then exposed to loading solution
containing 2.0 M glycerol and 0.4 M sucrose and treated with PVS2 for 0-60 min
before being plunged into liquid nitrogen. After cryopreservation, the 0.5 mm long
were most sensitive while the 2.0 mm long were tolerant. The results indicated that
the sensitivity of shoot tips to PVS2 was investigated due to the morphological
characteristic of the explant. For the effect the age of explant, the survival rate
increased gradually as the age of the donor of the shoot tips. The higher survival
rates obtained in the older shoot tip donor plants. The optimal conditions were shoot
tips from 5-month-old plantlets, 0.3 M sucrose precultured for 3 d and PVS2 for 30
min. The length of plantlets were measured after recovering, and were not
significantly different from the control.
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