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LG4l
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(Cohen et al. 1992; Langeveld et al. 1995)
(Smith and Hood 1995)
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1995)
(particle bombardment)
Nishiharaet a. (1993) GUS
Leede-Plegt et a. (1997)
kanamycin
Watad et a. (1997)
(Loffler 1999 Tribulato et al. 1997)
(suspension culture)
(Christou, 1995)
()
(Lilium longiflorum Thunb.) (1996)
7 10
7
()
(Lilium longiflorum Thunb.) ( 2
) 95%
05
Chang et al. (2000) MS 2,4-D 3.0mg/l BA 0.25 mg/l
30g/I 80¢gl pH 58 25 ml
6 ( ) 7 4 14
73 6

24-D BA
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MS 2,4-D (0,1.0,3.0mg/l) BA
(0, 0.25 mg/l) 309/l 80gl pH 58
6 10 6
() hygromycin
(pPCAMBIA1301) hygromycin
hygromycin hygromycin
LD3 hygromycin
0( ) 125 25 50 100 20.0 40.0mg/l 7
9 25 ml 6 6
4
7
()
LBA4404
pCAMBIA1301 (hygromycin) GUS trypsin
inhibitor CaMV 35S
hygromycin GUS
LB
37 LD3 (1:2)
LD3 30
acetosyringone (AS)
AS 7
10 20 30 3 1
2 3 3 x-gluc McCabe et al.
1988 37 24 GUS
()
LB Lin et al. (2000)
DNA 1.0pm
PDS-1000/He (Bio-Rad, Richmond, CA, USA)

DNA
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25inch Hg 1100 psi 6
cm 0.5mg DNA 4ug
LG4l
1.0 Lin et al. (2000)
25
12
3 x-gluc McCabe et al. 1988
37 24 GUS
30 hygromycin (40 mg/l)
360 30
218
LG4l (friable) (granular) ( 1
MS ( 2
( 3
( 4
(compact)
91.8% 31.0%

Table 1. Comparison of callus formation capacity between flower filament and petal of Lilium
longiflorum Thunb.

Explant Callus formation rate
(%0)
91.8+10.8
Filament

31.0+11.5
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Petal

MS BA
24-D LD1 LD3
2,4-D
2,4-D
LD3

Table 2. The effect of plant growth regulators on callus formation rate of the filaments of Lilium
longiflorum Thunb.

Medium Cadlusformation rate Browning
BA 2,4-D (%) Swelled filaments filaments
(mg/l)  (mg/l) without callus (%)
(%)

MS 0 0 0.0£0.0 23.3+17.9 68.3+22.8
LDO 0.25 0 0.0£0.0 40.9+31.1 74.2+18.8
LD1 0.25 1.0 98.3+5.3 0.0£0.0 20.0+13.1
LD3 0.25 3.0 100.0+0.0 0.0£0.0 0.0£0.0

hygromycin
hygromycin  LD3 70.8%
hygromycin
(1.25 mg/l)
hygromycin 20 mg/l
40 mg/l ( )
hygromycin

Table 3. The effect of hygromycin concentration on callus formation rate of the filaments of Lilium

longiflorum Thunb.
Concentration of

hygromycin Response of the filaments cultured
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(mg/l)
With callus formation Turned abino
(%) (%)
0(CK) 70.8 8.3
1.25 83.3 4.2
25 55.8 19.2
5.0 125 25.0
10.0 375 4.2
20.0 0.0 79.2
40.0 0.0 100.0
(LG41) hygromycin ~ LD3
hygromycin
(2.5 mg/l )
hygromycin 10 mg/l 100%
40 mg/l ( )
(hygromycin)

Table 4. The effect of hygromycin concentration on the response of callus cultured on Lilium

longiflorum Thunb.
Concentration of

hygromycin Response of the callus cultured
(mg/l)
Percentage of callus aggregate Percentage of browning callus
with browning cells (%)
(%)
0 (CK) 0.0 0.0
1.25 0.0 0.0
25 0.0 0.0
5.0 91.7 7.4
10.0 100.0 38.3
20.0 100.0 85.0
40.0 100.0 100.0

40 mg/l hygromycin

30 ( )
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hygromycin

51

Table 5. The effect of immersion time with Agrobacterium on cultured response of the filaments.

Immersion time

The response of filaments

(min)
Browning With callus formation
(%) (%)
10 73.8£18.9 2.4+0.6
20 45.2+12.6 23.8+16.3
30 59.5+23.3 33.3+21.5

Table 6. The effect of co-cultured period with Agrobacterium on callus formation of the filaments

cultured.

Co-culture period

The response of filaments

(day)
Browning With callus formation
(%) (%)
1 50.0£21.1 25.0£17.5
2 38.9+13.6 33.3£14.9
3 63.9+24.5 25.0£20.4
LG41
3
GUS 7
GUS
63 hygromycin
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Hutchinson et al. 1994; Van Schaik et al. 1996

Van Tuyl et al. 1991

Tribulato et a. 1997a Arzate-Fernandez et al. 1997 Van Harmelen et al.
1997

Snow Queen
(compact) (friable)
(Tribulato et al. 1997a)

Priyadarshi and Sen (1992)
Arzate-Fernandez et al. (1997)

Van Harmelen et dl.

(1997) 20
400 14
kanamycin
500 mg/I Wilmink and Dons 1993
hygromycin
50 mg/l Rashid et al. 1996
hygromycin 40 mgl/l
Tribulato et al. (1977a)
CaMV 35S actin ubiquitin

GUS
CaMV 35S
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hygromycin 50
hygromycin
1. LG4l
2.
3.
4.
5. 40 mg/l hygromycin
6. 40 mg/l hygromycin
7. GUS
8. hygromycin

Fig. 1. Friable callus line LGA41 of Lilium longiflorum Thunb.

Fig. 2. The bulblets were formed on calluses.

Fig. 3. The bulblets developed into plantlets.

Fig. 4. Thelily plants, which were originated from calluses, flowering in the field.

Fig. 5. The filaments turned white and died after cultured on a medium containing 40 mg/l of
hygromycin.

Fig. 6. The calluses turned brown and died after cultured on a medium containing 40 mg/l of
hygromycin.

Fig. 7. After particle bombardment, some blue staining calluses appeared, which indicated that GUS
geneis expressed.

Fig. 8. Calluses were cultured on a medium containing 40 mg/l of hygromycin after particle

bombardment. The yellowish calluses are still alive.
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