1,000
21
2.2 -
2.3
24
25
31 Murashige and Skoog (1962) (
)
3.2 6-benzylaminopurine (BAP) 4-indole-
3-butyric acid (IBA)

3.3 mannitol
34 paclobutrazol

(cryoprotectants) ( )
4.1 PVS2 30% ( /v) glycerol 115% (w/v) dimethyl sulfoxide (DMSO),
15% (w/v) ethylene glycol 0.4 M sucrose MS basal medium
4.2 osmoprotective solution 2.0 M glycerol, 0.4 M sucrose MS

basal medium
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' (encapsulation chemical)
5.1 3 % Na-alginate

5.20.1 M CacCl2

6.1
6.2

6.3

7.1

7.2

7.3 water bath

7.4

7.5

7.6 (ice box) 1,000
(cryotube)

SPSS version 11 SPSS Inc. Chicago,USA



I+

11

(minimal growth condition)

MS (Murashige and Skoog, 1962)

40

111

10

ol.m.V116

, 34

16 40 ol.m.'V

360 3

3
CRD 3
25+ 2
3
(macronutrients)
MS 3

112 micronutrients

Duncan' multiple range test

SPSS version 11

MS

17

BAP (6-benzylaminopurine) 2.0

25

10
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112
(macronutrients) 3
111 regeneration medium MS
IBA 1.5 1
regeneration medium
( )
Duncan' multiple range test
regeneration medium 2
SPSS version 11
1.2
121 2 sucrose
20 30 mannitol
010 2
6 MS
11 12
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MS

IBA1.5

Duncan'

multiple range test

SPSS version 11

121

regeneration medium

regeneration medium

1

Duncan’ multiple range test

regeneration medium

SPSS version 11

MS

19



20

13
131 paclobutrazol 3 0,
10 20
1.2 13
( )
( )
Duncan' multiple range test
SPSS version 11
132
MS
131 regeneration medium MS
IBA1.5 1 2

regeneration medium



2

Duncan' multiple range test
regeneration medium 2

SPSS version 11

(cryopreservation) encapsulation-vitrification
MS BAP 2.0 16
40 |j.mol. 2°’1 25 £ 2
700 21

encapsulation-vitrification (Sakal, 2000)

CRD 3 10 2.0-
3.0 ( 1)
-196
21.1 preculture ( )
MS 0.3 M sucrose (Sakai ¢t al., 2000) (90 mm. X 20
mm.) cold hardening growth chamber 15
25 16
40 |imol.m.’xs"1 2
2.1.2 encapsulation 3 % Na-
alginate ( )

3 % Na-alginate

0.1 m CaCl2 30 25

«
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22

2.1.3 beads 1 osmoprotective solution
( ) (Sakai et al., 1991) , 60 rpm
25 0, 60 90
214 beads ' plant vitrification solution (PVS2 (
) (Sakai et al., 1991) 0
0, 60 120
18
MS 1
2.2
encapsulation-vitrification
21 3 10 beads cryotube
PVS2 1 metabolism

1 (Sakai, 2000)

221 cryotube beads
37-40 2
2.2.2 PVS2 1.2 M sucrose (Sakai ¢t al., 1991)
20
223 beads MS 0.3 M sucrose 1
224 beads MS 1
225 MS BAP 2.0
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1
vitrification
A 2.0-3.0
MS 0.3 M sucrose
B: encapsulation
0.1 M CaCl2
C: beads 1
1991)
D: beads
al., 1991) 0
E
F cryotube beads
37-40
G: PVS2
20
H: beads MS
beads MS
MS BAP 2.0

encapsulation-

preculture

3 % Na-alginate
30 25
osmoprotective solution  (Sakai ef al.,
60 rpm 25

plant vitrification solution (PVS2) (Sakai ¢t

1.2 M sucrose (Sakai et al., 1991)

0.3 M sucrose 1

1
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