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Magnolia sirindhorniae Noot. & Chalermglin

Magnoliaceae (endemic to Thailand)
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(Wilkins and Dodds, 1983)
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1. Normal growth storage
2. Minimal growth storage
abscisic acid (ABA) cycocel
sugar-alcohols, mannitol sorbitol
subculture somaclonal
variation 2

(Moriguchi, 1995)
(Sakai, 2000)
21
(minimal media and use of growth retardants)

ABA cycocel
paclobutrazol (Finkelstein and Lynch, 2000)
2.1.1

Colocasia esculenta

MS

(Bessembinder et .1, 1993)
1/2MS Ipsea malabarica 50



20 (Martin and Pradeep, 2003)

Eucalyptus grandis 10 (Watt e« 21, 2000)
2.1.2 mannitol
sucrose
mannitol mannose
mannitol mannitol osmotic stress
(Vinocur and Altman, 2005) mannitol
osmotic potential
83.1
mannitol
40 60 mannitol 20
8 (
7, 2547) mannitol 30
Xanthosoma SPP- 2 3 13
(Zandvoort et a1 1994) mannitol
mannitol ¢ otocasia escutenta
15-40 42
mannitol 45-60
regeneration medium
(Bessembinder e a1, 1993)
sucrose
30-50
(Alium sativum L. 4
apple sucrose 20
mannitol 20 12 (Hao and
Deng, 2003) sucrose 40

mannitol 20

16 (Sarkar et al., 1999)



2.13
(plant growth regulator)
paclobutrazol ( , 2529)
paclobutrazol (2RS, 3RS)-1-(4-chlorophenyl)-4,4-dimethyl-2-
(1H-1,2,4-triazol-1-yl) pentan-3-ol C BH2CIND Cultar®
15% 17% 16% 50
6 (Greene and Murray, 1983)
paclobutrazol gibberellins (Stang and Weis,
1984; Wample and Culver, 1983) gibberellins

(subapical eristem)
(Sterett, 1985) paclobutrazol

oxidation kaurene kaurenoic acid
gibberellins gibberellins
(Dalziel and Lawrence, 1984) paclobutrazol
gibberellins (Curry and  Williams, 1986)
(xylem) (phloem)
(stem
injection)  (Sterett, 1985)
(William and Edgerton, 1983)
paclobutrazol
paclobutrazol 8.0
( , 2540) paclobutrazol 0.8

sweet cherry
callus

(ir, 1988)



10

paclobutrazol 5,10 20
5
(rosette)
1
( , 2533)
2.2 mineral oil (mineral oil overlay)
4-6
ethylene
(Augereau et al., 1986)
2.3 (desiccation)
alfalfa 1 (Nitzsche, 1980)
2.4 (low temperature storage)
4-5

(Bajaj, 1995)

3. Ultra-low temperature storage (Cryopreservation) Freeze-preservation

1 -196
cryopreservation
(ice
crystal)
(dehydration)
(conventional slow freezing) (simple freezing)
(complete vitrification) (air drying)

vitrification, encapsulation-dehydration

encapsulation-vitrification vitrification



-110 (glass transition temperature : TQ)

pH

vitrification solution

encapsulation-dehydration

air drying
calcium alginate beads
encapsulation-vitrification vitrification
encapsulation-dehydration vitrification
solution encapsulation-dehydration
(Sakai, 1985)
31 vitrification

(Sakai, 2000)

3.1.1. preculture
( 25 )
2-3
3.1.2 (cryoprotectants solutions)
(permeability)
(freeze point) (freezing)
(thawing)
(Bajaj, 1995) cryoprotectants 2

3121
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glycerol, dimethyl sulfoxide (DMSO) methanol, ethanol,
propanediol
(1-4 M)

DMSO glycerol

3.1.2.2

(0.01-0.2 M) polyvinylpyrrolidon

, sucrose, glucose, mannitol

1 cryoprotectants
( 12536)
(%)

Dimethyl sulfoxide (DMSO) 2.5-12

Glycerol 1-10

Glucose 4-8

Ethylene glycol 2.5

Polyethylene glycol (PEG) MW 6000 10

Sucrose 3-5

Proline 1M

3.1.3

(complete vitrification) PVS2 (30% ( /v) glycerol 1
15% (w/v) dimethyl sulfoxide (DMSO), 15% (w/v) ethylene glycol 0.4 sucrose MS
basal medium) -196

-110 -196
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3.14 (thawing)
-110
37-40
3.15 (recovery)
3.2 encapsulation-vitrification

(long term storage)

(cryopreservation)
-196
(Bajaj, 1985)
encapsulation-vitrification
vitrification encapsulation-dehydration
encapsulation-dehydration sodium alginate
vitrification (Engelmann, 2000)

cold
hardening
shoot-tip apple (M atus Xdomestica Borkh.) (Paul et al., 2000) mint (M entha spicata L.)
(Hirai and Sakai, 1999) plum (pPrunus domestica L.) (Carlo et ai.,, 2000)

cryopreservation 90 47.5
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osmoprotective solution
20 M glycerol + 04 M
sucrose 60 (Pennycooke and Towill, 2000) (Citrus aurantium

L) (Ababneh-AL et al., 2002)

plant vitrification solution dehydrate
PVS2
apical meristems wasabi { asabia japonica) 30 100
30 95 (Matsumoto et al., 1995)
[Poncirus trifoliate (L.) X Ccitrus sinensis (L) Osbeck] 60-180
30 100 (Wang et al., 2002a)

RAPD (randomly amplified polymorphic DNA)
encapsulation-vitrification ,

(Hirai and Sakai, 1999)

(Towill, 2002)
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