1977 Murashige
97)
(Chow, 1986) (Stewart and Button, 1978) (Amaki,
1989) (Morel, 1960) (lrawati et al., 1977)
(Widiastoety, 1986)
Shoyama et al. (1987) 1 mg/L 2,4-D MS
(Panax japonicas) Zhang et al. (1982)
2,4-D NAAU®)  Noboru et al.
(1983) 0.1 nM 2,4-D 70 %
NAA 20 % Ikuta and Itokawa (1968)
1 mg/L 24-D 0.1 mg/L kinetin (Coptis
Jjaponica) _(1984) 0.5-1 mg/L 2,4-D
(Coptis chinesis)
MS 3% 1 mg/L 2,4-D

14 2,4-D NAA
Kitamuraet al. (1989) Swertia pseudochinensis
NAA 2,4-D180

cytokinins auxins

auxin (185 Skoog and Miller (1957) cytokinin / auxin
42

Zhang et al. (1989) auxins

cytokinins
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cytokinin
2mg/L BA Img/L 2,4-D
2,4-D NAA 100 %

MS (Murashing and Skoog, 1962)

White (White’' s, 1963) LS (Linsmaier and Skoog, 1965) Bs
(Gamborg et al., 1968) N & N (Nitsch and Nitsch, 1969) SH (Schenk
and Hildebrandt ,1972) Ng (Chu et al., 1975) WPM (Lloyd &
McCown, 1980) ¥ MS

Evans (1981) 70%

MS (104)
(MS Bs Ng WPM )
MS
2, 6

Yeh et al. (1984)

(72187 Gautheret (1942)
(188)

Arya et
al.( 1991 )
myo-inositol  plating efficiency mannitol 132 Minocha and
Halperin (1974) (Holianthus tuberosus)
(189 (1996)
(Scrophularia yoahimurae) (182) 3
4

3-5%
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(agar)
0.8-1.2 % Morimoto

(1989) Croton sublyratiun gellam
gum agarose
phytosterol Fukui (1982)
agar shikonin (88) 0.9-1.2 % agar
( 9

George and Sherrington (1984)

2% Economou (1987)

(165) Nigra et al. (1989) Solanum
eleagnifalim solasodine
_(1998) (C. yanhusuo) 1-4g/L
10 Mantell et al. (1978)
Dioscorea alata D. rotundata 16
12 4 12 16
(166)
(7
Hu and Wang (1983) IAA
IBA NAA 2,4-D auxins
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2,4-D Zhang et al. (1986)

auxin
auxin
2,4-D 1 mg/L 2,4-D
NAA
auxins 8 20
Cytokinins (cytokinesis)
Kinetin cytokinins
(pith tissue) (11) cytokinins BA
Kinetin zeatin  adenine 2ip Thidiazuron (TDZ) TDZ
TDZ Cytokinins
TDZ (diphenyl
urea) (cytokinin-like)

(Huetteman and Preece, 1993) ™ Nayak et al.(1997)

D. aphyllum  D. moschatum MS
4.5 MM (1ppm) TDZ 36-40
(193) 1mg/L 2,4-D
1mg/L  BA kinetin zeatin TDZ Img/L
TDZ 910
2,4-D
TDZ
Overbeek (1942) (C™M)
Grayand (1985)
18 Bajgaer al. (1982)
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CH (194)

Hossain et al. (1993) 100 mg/L CH (Carica papaya)
(195) CM
cytokinin
pH (Vacin and Went,
1949) Kerbauy and Handro (1981) 15 % Cattleya
epidendrum _ (2986)
(147)
250-500 mg/L (CH) 10 % (CM) 5
mg/L tyrosine 11,13,14
1-4g/L Peptone
12

Zenk et al. (1975) Morinda citrifolia

2.4-D anthraquinone 8 Furuya
et al. (1971) 2,4-D (Nicotiana tobacco)
nicotine (%) Sharp et al. (1980) auxins
99 Hatanaka et al. (1991) Coffea canephora
2,4-D (%) Hunault ez al. (1988)
(Foeniculum vulgare MILLER)
(199 auxins
(1994) (Angelica dahurica var. formosana)
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auxins
PCV
1.0 mg/L 2,4-D
2,4-D NAA
cytokinins
2,4-D

Narayanaswamy (1977) Nicotiana bigelovii

bigelovii

Yamada (1986) Rauwolfia serpentina
reserpine

reserpine

®)  Ammirato (1983)
(201)

28

2.5ml
25
Steward et al. (1975)

(202)

60-150 rpm
80-100 rpm

-110-

(109)

23, 24
2,4-D

(200)

Y amamoto and

1ml

16



26

Economou (1987)
(189 Reinert (1958)
(30 nE/mPs)
300 nE/m’s (%% Nigra  (1989)
Solanum eleagnifalim
solasodine @9 Yazaki  Okada(1989)  Cornus
officinalis tannin
(%) Kreis  Reinhard (1990) Digitalis
lanata (10 nE/m’s) 8 Shepard
Street (1974)
(124) (10
mE/mPs) 27
pH
Skirvin (1986)
pH %) Rose  Martin (1975)
pH pH
e (1994 pH 4-7
14 pH 7 (109)
Ohira (2973) pH 6
(206) pH
pH
auxins
auxins pH
pH
=52+0.1
MS
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1.0mg/L 2,4-D 3% sucrose pH=52+0.1 25ml
125mi (Pyrex® U.S.A.) 10 nE/m’s
25 +1 80-100 rpm
()
auxins
Sharp et al.
(1980) auxin
Misawa (1985) 2,4-D Dioscorea
deltoida diosgenin
auxins _(1991)
2,4-D NAA
auxin imperatorin (170)
NAA (1-2 mg/L) corydaline tetrahydropal matine
2,4-D (0.5-1mg/L) corydaline
tetrahydropal matine 38, 39

cytokinin

192) | kuta et al. (1980)

berberine
Kobayashi et al. (1991)
ethylene
polyphenols

imperatorin
0 (1993)

-112-

Thalictrum thunbergii

kinetin®®"

Thalictrum minus

berberine
(208)  (1991)
cytokinin BA
1 mg/L BA
MS

(120)



TDZ corydaline tetrahydropal matine

1-2mg/L TDZ tetrahydropal matine
corydaline 0-0.5 mg/L TDZ
40,41 TDZ BA

auxins cytokinins
cytokinins
auxins

Y azaki and Okada (1989) Cornus officinalis
tannin

(205)

corydaline tetrahydropal matine

42
Morimoto (1989) Croton
sublyratiun gellamgum  agarose
plannotol Fukui
(1982) agar shikonin
(88) 0.45-0.6 % agar
corydaline tetrahydropal matine 1.5 % agar
corydaline tetrahydropal matine 43
Tetrahydro-
pamatine
tetrahydropal matine
(casein
hydrolysate, CH) (coconut milk, CM)
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corydaline tetrahydropal matine

45 corydaline
tetrahydropal matine 46 5-10 mg/L
tyrosine tetrahydropal matine corydaline
10-15 mg/L tyrosine a7 Kamigauchi
(1994) Staba et al. (1982) tyrosine

(3,209)

()
1.0mg/L 2,4-D 3% sucrose
corydaline tetrahydropal matine
corydaline 12
(0.22 £ 0.01 mg/g dry wt) tetrahydropal matine
24 (0.29 = 0.01 mg/g dry wt)
corydaline 48
HPLC corydaline
tetrahydropal matine corydaline
tetrahydropal matine _(2987)
tetrahydropal matine 8
15 corydaline
tetrahydropal matine Rs (CH3)
tetrahydropal matine
auxins

Nakagawa
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(1986) Thalictrum minus 2-3
400-800 mg/L berberine®” 1983
shikonin (taxol)

corydaline tetrahydropal matine

corydaline tetrahydropal matine

()

( corydaline

tetrahydropal matine)

corydaline tetrahydropal matine

Kamigauchi et al. (1994)
Staba et al. (1982) corydaline tetrahydropal matine

corydaline

tetrahydropa matine (3,209

corydaline tetrahydropal matine

corydaline tetrahydropal matine ( 20 494, b
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Sharp et al. (1980) ABA

(pre-embryonicaly determined cells;
PEDC9™”  Maheswaran Williams (1985)

Trifolium repens (2

MS : 3% sucrose 0.5 mg/L kinetin
0.1mg/L zeatin-riboside
15

ABA
ABA 2 mg/L ABA 8 mg/L

ABA (12-16 mg/L)
(15, 16) ABA
[ 1 ( 36C)
ABA
ABA

Raemakers et al. (1995)

(212)

0-16 mg/L ABA SEM
MS 2 mg/L
ABA ©)
(pe)
(c) (n
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( 36) ABA

0.1 mg/L GA; 15
80 % ( 18)
GA
(86,136) 1/2 X MS
, 6% sucrose, 0.9% agar 57 %
( 19) 33) MS , 3% sucrose
0.2% Gelrite 0.7-1.2
cm 5% Panax

ginseng Brassica spp.
(213-215)

3-4 0.5-1.2cm
1:1)
12-14
82% 36% ( 34,35) L
(2000) (Gentiana davidii var. formosana)
(1:1) 30
86% 19
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