(minimal growth condition)

3

4
( ) (]
regeneration medium
11 (macronutrients)
MS
3 MS, 3/AMS 1/2MS micronutrients
MS
Ipsea malabarica 20
(Martin and Pradeep, 2003) Eucalyptus grandis 10 (Watt
et al.12000) 12MS
2 100
2.08+0.24 2
3
1.08+0.14 40.0+9.0 (
) phenolic compound

Enset ventricosum (Negash et ai, 2001)
MS
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( , 2547)
2 3
1.27+40.14 36.6+8.9
MS
Adelbegrh (1997) Cattleya
MS 100 2
80 3
Colocasia esculenta 8
(Bessembinder et al, 1993)
3/4MS
34 MS
3
73.348.2 4 43.3+9.2
2.08+0.24
2 3
4 MS
MS
12MS 4 ( )
MS
0.240.07 2
3/4MS 3
4
1.28+0.08 2.08+0.24
112MS

( 2)

Enset
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ventricosum MS  1/2MS

2 (Negash et ai, 2001)

3/4MS
1 4
50
4 20
2
3 4
2
( 3)
3
3

regeneration medium MS IBA 15 ( ,
2547) 2 MS
3/4MS regeneration medium ( 4)

112MS 1.08+0.15
regeneration  medium 2 75.0+13.10

regeneration medium 2

314MS
regeneration medium

31AMS
138+0.18  / 3/4MS
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MS philodendron
MS, 3/4MS  112MS 3/4MS
112MS MS (Sriskandarjhi and Skirvin, 1991)
12MS
12 !
2
sucrose 20 30 mannitol 0 ,10 20
11 3/AMS
sucrose mannitol
3/1AMS mannitol 10 20 sucrose
20 30 mannitol
( 5) mannitol
sucrose mannitol
mannose mannitol mannitol
osmotic stress (Vinocur and Altman, 2005) mannitol
osmotic potential osmotic
potential mannitol 10 -0.44 MPa  sucrose 10
-0.36 MPa mannitol 30 osmotic potential -0.73 MPa
sucrose 30 -0.51 MPa (Vitova et ar, 2002) osmotic potential
mannitol sucrose osmotic
potential
mannitol mannose mesophyll
osmotic stress (Guicherd et al,1997) ethylene

(Sarkar et ar, 1999)

sucrose
mannitol sucrose



30 4 ( 9)
Tahtamouni (2001) Pyrus syriaca BOISS, 30
4 60,90 120
stress
sucrose 20 30

67 (5 5

2 ! 6
2.09+0.06 73.348.21
7 6) coffee
(Coffea spp.) 6-7 sucrose 20 (Desbrunais| 6t
al. 1992)
mannitol sucrose 20 30
sucrose 20
( 5)
sucrose 30 coffee (coffea SpP.)
sucrose 30

(Desbrunaisl et al., 1992)

2
mannitol 20 sucrose 20
30 regeneration medium
osmotic stress
mannitol 10 sucrose 20 30
sucrose 20 30
100 2 ( ) osmotic stress

celery (Apium graveolens) mannitol 10
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sucrose 20 30 (Vitova et a1, 2002)
Treatment mannitol 10

sucrose 20
mannitol 10 sucrose 30 sucrose
20 30
1
sucrose 20
sucrose 30
2 2
sucrose 30 209+0.1 ]
2 ( 7) sucrose
Rosa SPp. regeneration medium (Capellades et a/.,1991)
20-40
(George and Sherrington,1984)
sucrose 30-40 (Lane, 1978)
13
paclobutrazol
0, 10 20 3/AMS sucrose 20
paclobutrazol 20 3/AMS  sucrose 20
4
1.2540.13 2 phenolic compound
paclobutrazol 1
1.38+0.14 phenolic compound



paclobutrazol 10

8
5 6 8
1.5440.20 Wood (1984)
paclobutrazol 10-15
paclobutrazol
oxidation  keurene gibberellins
(Dalziel and Lawrence, 1984) gibberellins paclobutrazol
20 4
paclobutrazol 10
paclobutrazol
10 ( 9 10)
Chen (2005) paclobutrazol 0.1-1.0
daylily (Hemerocatis Spp.) 3
paclobutrazol 20 Ziv Ariel (1991)
philodendron paclobutrazol 20
paclobutrazol
chlorophyll chlorophyll
(Wang et a1;1985)
paclobutrazol (Khalil and Rahman, 1995)
paclobutrazol 20
2 paclobutrazol

paclobutrazol
paclobutrazol



3/4MS
sucrose 20 paclobutrazol
paclobutrazol 7
paclobutrazol 10 8 paclobutrazol
20 4 3
regeneration medium 2
100 paclobutrazol 0 10
paclobutrazol 20
2.00£0.14 2 ( 10)

paclobutrazol
paclobutrazol 20

paclobutrazol kaurene kaurenoic acid
gibberellins (Douglas and Hontz, 1988) paclobutrazol
20
(Albany et at,
2005)

paclobutrazol 10

paclobutrazol

paclobutrazol 10

8 paclobutrazol
gibberellins (Desjardin et al., 1987) gibberellins
(Hartmann et a1, 1997) gibberellins

regeneration  medium



2 paclobutrazol IBA
regeneration medium
3/4MS sucrose
20 paclobutrazol 10 7-8
73.318.21 7 46.6£9.26
8 regeneration medium
2I 1 1
(cryopreservation) encapsulation-vitrification
encapsulation-vitrification
preculture
(dehydration)
preculture 2
03-1.0 M
malus (Paul et.ar, 2000), vitis (Wang etar, 2004)  Poncirus

trifoliata X Citrus sinensis (Wang etal., 2002a,b)
cold hardening 15
50 (

etal, 1991) eucalyptus (Poissonnier etal, 1992)
etal., 1998) preculture 25

11)
(Steponkus,  1984)
osmoprotective solution PVS2
vitis (Plessis
Poncirus trifoliata (GONZzalez-Amao
MS
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03 M encapsulation beads 60.0£9.0
( 12) 40
preculture
beads beads
osmoprotective solution 60 (63.3£8.9
) osmoprotective solution 2.0 Mglycerol 04 M
sucrose

plasmolysis (Stepokus et.ar., 1992)

60 0.4 Msucrose
osmoprotective solution plasmolysis (Sakai etar, 2002)
36.618.9 ( 11) beads osmoprotective
solution 60 PVS2 0 60
(Sakai
et al, 1991) 60.0£9.0 0.4 Msucrose
(Wang et ar, 2005)
osmoprotective solution ~ PVS2 60
36.619.0 ( 11)
encapsulation-vitrification
4 5 1
preculture beads
osmoprotective solution 60 PVS2 0 60
33.318.7 ( 12) preculture
osmoprotective solution
PVS2
PVS2

(Sakai ,1985; Engelmann, 2000; Pennycooke, 2000)
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PVS2

preculture

preculture

osmoprotective solution

preculture
2.0-3.0
60

(Sakai ,2002)
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