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Lilium juvenile phase (vegetative adult
phase) flowering phase (Langens-Gerrits
2003) 1 2 3

2
1 A
1 B
1
2
1989 1971 A B 1
2
(Langens-Gerrits 2003) Triteleia Han
1991 (Atherton 1998)
(Werner 2001) Triteleia
(Langens-Gerrits 2003) (Hogetsu 1986)
Chu 1992
2003
1
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1971 1989
1995
in vitro Lemna
in vitro
Gupta Maheshwari 1969; Fujioka Sakurai 1992
in vitro
(Langens-Gerrits 2003) A-1

] b B_2
in vitro



1 ‘

N°-Benzyladenine

in vitro

(Lilium) 3 juvenile phase
vegetative adult phase flowering phase
(Langens-Gerrits 2003)
in vitro
(Langens-Gerrits 2003) (Niami  1995;
Langens-Gerrits 2003) (Matsuo Arisumi  1978)
(Langens-Gerrits 2003)
(Langens-Gerrits
2003)
(Langens-Gerrits 2003)
Werner 2001)
in vitro ‘ '
N°-Benzyladenine
BA
€y
70 v/v 10
10 10 w/v
10 2
20 3 MS Murashige and



Skoog 1962 6 0.7

MSSA 1 cm? MSSA
0.54 uM 1-Naphthaleneacetic acid(NAA) 0.044 pM BA
0.1 N HCI 0.1 N NaOH pH 5.7
100 ml 30 ml
121 1.2 kg cm™ 10
8 12 25 invitro G-1

200 400 mg G-1

(2)
G-1 180 3
stage 1 2 3 1
1 0.54 uM NAA
0.044 4.4 UM BA MSSA 30 ml 100 ml
10 25 30 stage 1
stage 1 BA MSSA
5 25 8 60
stage 2 25 90 stage 3 1
stage 2 3 30
30 stage 2 30
120
2 stage 2 stage
3 2
®3)
0.044 4.4 uM BA stage 2 25
8 stage 2 5
1 mm 1 mMMgSO, 5mMEthylene
glycol-bis (B -aminoethylether)-N,N,N" ,N"-tetraacetic acid EGTA
1 glycerol 50 mM Piperazine-N,N"-bis[2-ethanesulfonic acid]
PIPES (pH 6.8) 3.7
2 Optimal Cutting Temperature (0.C.T.) compound
(Sakura Finetek USA, Inc.) 196
100 pm



25

25 25
8

stage2 —» ¢—— dage3
60 0
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1

1-Naphthaleneacetic acid(NAA)

N°-Benzyladenine(BA)

NAA BA
(D) (um)
stage 1 30 25 0.54 0.044
0.54 4.4
stage 2 60 25 0 0.044
0 4.4
8 0 0.044
0 4.4
stage 3 90 25 0 0.044
0 4.4
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2
4)
0.044 4.4 UM BA stage 2 25 8
stage 2 10 FAA (90:5:5
(v/v/v) =70 : : 1
24 - 20 100
4 - (33
100 ) 60
25 um
)
4.4 UM BA stage 2 25 8
stage 2 5 1 mm
1mg/1 Sigma-Aldrich
Inc. 1 3.7
MSB: 1 mM MgSO, 25 mM EGTA 50 mM PIPES
(pH 6.8) 2 3)
25 pm MAS
1 mg/1
200 ml MSB 1 1 mg/1 25 mM EGTA
2 Cellulase“ Onozuka” RS 50
50 mMm pH 5.0 30 MSB
1 Triton X-100 MSB 20 Fluorescein
isothiocyanate FITC a -
DM1A (Sigma-AldrichCo.) 1 50 Phosphate-buffered
saline PBS 150 mM NaCl 20 mM pH 7.0
12 PBS 0.1 n-propyl
gallate(Sigma Chemical Co.) PBS 1
1
(6)
4.4 UM BA stage 2 25 8



stage 2 10 5

1 mm )
25 pm
BA stage 2
BA 3
BA stage 2 3
2 ) 0.044 pMm BA stage 2
4.4 UM BA
stage?2 8 25
63
12 3
4.4 UM BA stage 2 8
91 120
3 stage 2 30
4.4 UM BA MSSA
MSSA 25 20,000 Ix
150 u 2 ! 90 4 A 4
B C 4 D E
BA stage 2
stage 2 30 120
stage 2 BA stage 2
+ BA 4
4.4 UM BA 0.044 pM BA
4.4 uM BA stage 2
25
8 0.044 uM BA
stage 2
BA stage 2
stage 2 90 BA
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4.4 (MBA C D
8 B D
A B CD
10 mm

0.044 uMBA A B
stage 2 25

A

C

E F G H
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100 r

50 r

—e— 4.4 M BA, 25°C
—— 4.4 IM BA, 8 °C

—o—0.044 M BA, 25 °C
—a—0.044 M BA, 8 °C

D
30 60 90 120 150 180

stage 1 stage 2 stage 3

UM BA

v
A
v

0.044
stage 2 25 8

(n=6)

4.4
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30

4

in vitro

4.4 M BA 8

5 mm



4  N°-Benzyladenine BA  stage 2
BA stage 2
(um)
0.044 25 10.7+ 1.2 0.0+ 0.0 10.7+ 1.2
8 10.3+ 0.5 0.0+ 0.0 10.3+ 0.5
4.4 25 16.7+ 0.3 1.2+ 0.9 17.9+ 0.6
8 6.4+ 0.6 10.1+ 2.9 16.5+ 2.5
BA (€)) NS x* faled
stage 2 () ** * NS
axt faled * NS
** * p<0.01 P<0.05 NS
z stage 2 30 120
y + 3

14



stage 2 4.4 uM BA stage 2

5
BA stage 2
stage 2
5 A-E ( 5 E) 4.4pMBA
stage 2 8
5 D
( 5 A-0 stage 2 30
( 5 B stage 2
0.044 uM BA ( 5
A B) 4.4 uM BA ( 5 C
D)
stage 2
4.4 UM BA stage
2 stage 2 10
stage 2 6 A-D 7 A B stage 2
8
6 B D stage 2 25
6
A C 8
7 B 25
7 A
4.4 uM BA
stage 2 8 25
3 0.044 uM BA stage 2
20,000 Ix 4
in vitro
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5 stage 2

N°-Benzyladenine(BA) stage 2

() )  (um

0.044 25 182.1 + 31.4
8 174.7 £ 12.0

4.4 25 228.8 + 48.3
8 416.5 =+ 32.5

BA (a) **

stage 2 () *

axt *

*hx P< 0.01 P< 0.05

£ 0.044 4.4 UM BA stage 2

25 8 (1 1 )

y + (n=5)
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5 0.044 4.4 uM BA stage 2

25 8 ( 1 1
) 0.044 um BA 25 (A 8 (B
4.4 UM BA 25 (O 8 (D)
stage 2 E D
F 4.4 uM BA
8 stage 2 30
50 pm
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7 4.4 UM BA
stage 2 25 A) 8 B
stage 3 10 500 1000 pm

100
Hm
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BA Langens-Gerrits 2003

(Steeves Sussex

BA 4
A-D) BA
5
(Werner 2001) BA 4.4 pM
1994
1972)
BA
8 A 4.4 UM BA
8 B
8 4.4 UM BA
B D 7 B ( 5 B)
2003
(Shibaoka 1994; 2003)
BA
BA
8 A B

1994

0.044 pM BA

20



va Wl - Y vawi 070

A6

vd

d

21



: : 0.044 4.4 pM

N°-Benzyladenine(BA) MS 180
stage 1 (O 30 ) stage 2 (31 90 ) stage 3 (91
180 ) 3 stagel 25 stage2 25
8 stage 3 25
1) 4.4 uM BA stage 2 25
stage 2
8 0.044 uM BA
stage 2
2) 4.4 uM BA 0.044 puMm BA
stage 2 25
8
0.044 uM BA
stage 2
3) 4.4 uM BA stage 2 8
4) 4.4uMBA stage 2 8
5) 4.4 uyM BA
0.044 uM BA
6) 4.4 uM BA stage 2 8
stage 2 25
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2 ‘ ’ in vitro

Langens-Gerrits 2003 ‘ '

2 1 Ishimori Niimi 2003; Ishimori

2003

(Sakiyama-Sogo

Shibaoka 1994; Steen Chadwick 1981; Kaneta 1993; Sakoda

(Hepler Palevitz 1974)
(Hogetsu 1986; Kerr Carter 1990)

( 2003) 2
(Morejohn Fosket 1991)
(1
2 1 ‘ :
MSSA
2 1 G-0
5 x 5mm 0.54 uM 1-Naphthaleneacetic acid(NAA)
uM N°-Benzyladenine(BA) MSSA 25

1992)

0.044

23



12 in vitro G-1

G-1
G-1
G-2

2
G-2 3

stage 1
25 30

stage 2 4.4 uM BA
5 25
stage 3

stage 2 4.4 pM BA
5 8

stage 3

stage 2 4.4 puM BA

stage 3
30
Fisher
stage 1 4.4 uM BA
180

200 400mg

stagel 2
30

0.54 PMNAA 4.4
stage 2

MSSA
30
stage 2

MSSA
60
stage 2

1 10 pM

stage 2

G-1
8 12
G-2
3 180
9
44 uM BA MSSA
25
25
25 120
25 90
MSSA
25 30
25 120
Sheffe
stage 2
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25

stage 1 44 M BA
1M
1 10 pM
( 8 )
120
10 pM
180
stage 1 44 puM BA
( 8 10 11

(Morejohn Fosket 1991)

stage 1 4.4 pM BA

44 UM BA

(Suttle Banowetz 2000)

BA
stage 1

BA

30

10

90

150

stage 1

27



(9=u) F <

00T xv/a ( ) %

08T ¢ abels 2

T0°0 >d 9343us

qe9 6 ¥ 0°.LT qez'0 ¥ ¥°0 ©9°0 F V'€ 0T 14 Wl ot

qes ¢ ¥ 8°TT qe00 ¥ €70 0 F 0°¢ T 14 Wl T
J9°G F 0789 qz'0F €T G0 F ¥°C 0 8
eT°E T 671 eT°0 F T°0 2G0T §¢C 0 14

() i
q (v Z abeas Z abeas
vd Wil v T abeas L

28



(9=u) F <

00T xv/a ( ) %

08T ¢ abels 2

G0°0 >d J8ysi4

5", F €°v¢ qez'0 F 1°T J9°0 ¥ 9°¢ 0T 14 Wl ot

059 T ¢°€¢ ar'0 ¥ 9°T qec 0 ¥ 9°¥ T 14 wl T
a8"€ ¥ 2°Tv et 0 ¥ €7 gg"0 ¥ 2°¢ 0 8
eV ¥ G6°¢T €Z°0 F 970 8.0 F €9 0 14

() i
9 (v Z abeas Z abeas
va Wiy T abeas 8

29



100 r

—— 25 °C,
)
- —Xx— 8 °C,
—— 1M 25°C, 1 uM
50 | —4— 10 um 25°C, 10 um
0 L—x X
0 30 60 90 120 150 180
)
10 stage
1 44 uyMBA
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d
<

(C) stage 2
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Kamenetsky 2003 Rebers 1995

Takayama 1993 1988
@ (2)
@ (2)
‘ ’ MS
180
stage 1 (0 30 ) stage
2 31 60 stage 3 (61 180 ) stage
1 (0 30 ) stage 2 (31 90 ) stage 3 (91 180
) stage 1 4.4 44 uM
N°-Benzyladenine (BA) stage 2 stage 3 4.4 uM BA
25
BA 25 stage 2 BA 1
10 pM
BA stage 1 25 stage 2 8
stage 3 25
1) stagel 44 uM BA
1 10 M
1 M

32



3 N°-Benzyladenine

1986

(Langens-Gerrits 2003)
1971)
4.4 44 M N°-Benzyladenine(BA)
8

( 2 1 2 Ishimori Niimi 2003; Ishimori

Ishimori 2007) BA

BA

€y

MSSA
2 1 lcm?
0.54 uM 1-Naphthaleneacetic acid(NAA) 0.044 puM BA
25 6
G-1 G-1
200 1000 mg (G-2

Niimi

2005

MSSA

33



G-2

(2)
G-2
3 stagel 2 3
9
stage 1 0.54 pM NAA 44 pM BA
10
stage 2
5
stage 3 stage 2
stage 1 stage 2
30 stage 3
stage 1 44 uM BA
4.4 UM BA 8
0.17 0.96
' 90 120
12
stage 1
30 60
8 120
9 12 E F
44 uM BA 25
150

MSSA 30 ml 100 ml
25
4.4 UM BA MSSA
8
25
25 stage 2
stage 3
C 9 )" ' |
120 150
44 uM BA 25
stage 2 4.4 UM BA
90
4.4 UM BA 8
90
12
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1 1971

BA 8
BA
‘ ' 2 1 2
Ishimori Niimi 2003  Ishimori Niimi 2005 Ishimori 2007
240 stage 1
30 60 stage 2 120 90
9 12 E F
25
Langens-Gerrits 2003
25 8
2 1
€))
Letham Palni 1983 (2
MS
stagel stage?2 stage3 3 stage
1 44 uM N°-Benzyladenine(BA) 25
4.4 uM BA stage 2 8 stage 3 25
' 0 30 stage 1 31 120 stage 2
121 210 stage 3
‘ ' 0 30 stage 1 31 210
stage 2 211 300 stage 3
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240
31
60

90

30

150

stage 3

stage 1 31
stage 3
stage 2 151
stage 1 61 150
120 ‘
120
stage 3
stage 1 30

150

150

240

0

stage 2 151
30 stage 1
stage 3 0
stage 2 151 240
0.17 0.96
60
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3 in vitro

1 N°-Benzyladenine

1971

2 1
Ishimori Niimi 2003 Ishimori 2007 2
2
3
BA
1971
MSSA 2 1
lcm? 0.54 uM 1-Naphthaleneacetic acid(NAA)
0.044 uMm BA MSSA 25 6
in vitro G-1 G-1 G-1
1 200 1000 mg
in vitro (G-2 ) G-2

in vitro

N°-Benzyladenine(BA)

39



1 N°-Benzyladenine

G-2
stage 1 2

stage 1 0.54 pM NAA

100 ml
stage 2 stage 1

150
stage 3

2 In vitro

G-2
stage 1 2
stage 1 0.54 pM NAA
10
stage 2 4.4 pM BA
5
stage 3

300

in vitro
300 3
3
10
0.044 4.4 uM BA MSSA 30 ml
10 25 60
BA MSSA
5 25 8
stage 2 20 90
210
stage
1 (2)
2
300 3
3
44 uM BA MSSA 30 ml 100 ml
25 60
MSSA
8 150
stage 2 20 90
60 210
stage 3 300

40



10

1-Naphthaleneacetic acid(NAA)

N°-Benzyladenine(BA)

NAA BA
() (D) (um)
stage 1 60 25 0.54 0.044
0.54 4.4
stage 2 150 25 0 0.044
0 4.4
8 0 0.044
0 4.4
stage 3 90 20 0 0.044
0 4.4

41



stage 2 210
5 2 1 (€))
1 N°-Benzyladenine in vitro
BA stage 2
11 0.044 uM BA
stage 2 25 5
4.4 uM BA 0.044 uM BA
stage 2 25
61 stage 2 8
28 4.4 UMBA 8
13
BA stage 2 25 8
12 4.4 uM BA
stage 2 25
12 stage 2 8
4.4 pM BA 0.044 uM BA
2 in vitro
30 70 300
19 27 ol 73 13-a
53
13-a
14 A B

14 C

( 13-b )

42



stage 2

N°-Benzyladenine BA

11

stage 2

BA

(LM)

(C/Ax 100)

(B/Ax 100)

+l

0.0
0.0
0.0

0.0+

+l

0.1

0.1+

0.7
0.2
0.1

2.7+

25

0.044

+l

0.0+

+l

0.0
0.2
0.5

0.0+

2.8

+l

0.0+

12
10

61 +

12+

19+

25

4.4

+l

24

0.4

0.8

28

0.9+

0.7

2.8

NS

**

**

NS

BA

NS

NS

(t) NS

stage 2
axt

NS

NS

NS

NS

NS

NS
300

* P<0.05

** P<0.01

stage 3

+l

43



13

B

stage3 30

1 mm

240
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12 N°-Benzyladenine BA stage 2

BA stage 2
(UM)
0.044 25 9.2+ 0.2 0.2+ 0.2 9.4+ 0.3
8 85+ 0.6 0.0+ 0.0 85+ 0.6
4.4 25 145+ 0.7 9.7+ 1.9 242+ 1.2
8 104+ 0.9 25+ 0.8 13.0+ 0.8
BA (a) ** ** **
stage 2 (t) ** *x *x
axt * faled faled
** pP<0.01 * P<0.05
stage 3 300
y + n 4

45



13-a 30
BES BNES BES BNES
A B
)
BES 19 10 53
BNES 51 0 0
z stage 3 300
y (B/A)x 100
13-b BES BNES
BES 19 7.6 +0.6°b 9.2+0.4b 16.7 £ 0.7a
BNES 51 15.2+0.7a 0.0 £0.0a 15.7+0.7a
2 T- P<0.01
z stage 3 300

46



14

stage 3

240

10 mm A

B
1mm B C

a7



BA

2003

2 Ishimori

1998

12
stage 2

1995
1988

Ishimori

15 D F

15 A
15 C E
14
8
( 11 12 )
BA
2 1 Ishimori Niimi
2007
2 1
Niimi 2003 Ishimori Niimi 2005 Ishimori 2007
Atherton
BA
2 1
11
25 8
11
4
8 9 1971
1989
2

48



15

pm

100 pm

stage 2

500
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Rees 1992

4
2 4
16-a 2001
16-b
16-b A
16-b B
8 150
2
15 A B
53 13-a
14 C
1994
15 A B 17-b
A B 17-a A
Steeves Sussex 1972
15 B
CLAVATA(CLV)-WUSCHEL WUS 17-a B C
Carles Fletcher 2003 WS CLV
17-b A B 17-b  C
13-a

51



16-a

“l N | ]

16-b
A in vitro B
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CLV3
CLV1
\ ol CLAVATA3 CLV3 l
CLAVATALI CLV1 WUS
® |WUSCHEL WUS
17-a
A CLAVATA WUSCHEL B
CLAVATA-WUSCHEL C
A B /l\v\ C
17-b

53



2 stage 3

14
17-b
1 N°-Benzyladenine in vitro
0.044 4.4 M
N°-Benzyladenine(BA) MS 300
stage 1 (0 60 ) stage 2 (61 210 ) stage
3211 300 ) stagel 25 stage2 25
8 stage 3 20
1) 0.044 4.4 UM BA stage 2
25
stage 2 8
4.4 UM BA 0.044 pMm BA
2) 4.4 uM BA stage 2 8
3) 4.4 uM BA stage 2 25
stage
2 8
4.4 UM BA 0.044 pM BA
2 In vitro
4.4 44 uM BA MS
300 stage 1 (0 60 ) stage
2 (61 210 ) stage 3 (211 300 )
stage 1 44 uM BA 25 4.4 UM BA
stage 2 8 stage 3 20

54



1) stage?2

2)
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2 in vitro

1971 1989
‘ ' in vitro
2 1
1995
N C C/N
2003
NH,NO,
in vitro
Tanaka 1991; Tanimoto Harada 1981 Franklin 2000
C/N
MS
C/N
2 1 ‘ !
MSSA
2 1 lcm? 0.54
UM 1-Naphthaleneacetic acid(NAA) 0.044 pM N°-Benzyladenine(BA)
MSSA 25 8 12 in vitro

56



4
4

G-1 0.54 pM NAA 44 uM BA 30 mI MSSA

100 ml 200 400 mg  G-1 10
25 30 stage 1 4.4 UM BA MSSA
stage 1 5 8
60 stage 2 25 30
stage 3
4.4 UM BA 1650 mg/1 NH,NO, MSSA
MSSAB 4.4 uM BA
MSSA MSSAB 100 ml
13.2 cm 7.35 cm 5 25
20,000 Ix 150 2 ! 90
stage 4 stage 4 stage 4-1 stage
0 30 stage 4-2 stage4 31 60 stage 4-3 stage
61 90 3
1
stage 4-1 4-2 4-3 MSSAB 1650 mg/1 NH,NO,
2
stage 4-1 MSSAB 0 mg/1 NH,NO, stage 4-2 4-3
MSSAB (1650 mg/1 NH,NO,
3
stage 4-1 4-2 4-3 MSSAB 0 mg/ 1 NH,NO,
30
2 mm stage 4 stage
90
2 1
(2)
stage 4
2

57



stage 4

2 1 (4 25
15 stage 4
1650 mg/ I NH,NO,
30 90
15
1.3 1.8 mm ( 15 )
NH,NO,
0.1 0.9 mm
90 MSSAB 1650 mg/1 NH,NO,
18
10 20 16 19
16
15
C/N

pm

90
MSSAB

MSSAB
0 mg/ 1 NH,NO,

15
6.3 27.7 mm
MSSAB

1.6

0 mg/1
23.0 mm

15

stage 4

MSSAB 0 mg/1 NH,NO,

Lilium sp.

Varshney 2001
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250 pm

500 pm

1000 pm

90

MSSAB 1650 mg/1 NH,NO,

A C E G
B D F H 100 pm
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stage 4

16

8

(A

B/Ax 100

mg/ |

4-2 4-3

4-1

+l

0.0
0.0
0.0
0.3
0.3
0.3

+l

0.0
0.0
0.0
1.0
0.8
0.5

0.2¢
0.5
0.5
0.5
0.2
0.2

4.2 +

5
5

1650
1650

1650

1650

1650

+l

+l

3.5 %
4.0

0

+l

+l

+l

+l

20

+l

+l

4.0

5
5

1650
1650

1650

1650

1650

17 +

+l

+l

4.5

0

10 +

+l

+l

4.3

NS
NS

NS
NS

NS
NS
NS

Lx N
**

: NS

P< 0.01
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Summary

Effect of cytokinin and temperature on phase transition from juvenile to
vegetative adult in bulblets of Lilium spp.

1. Effect of N®-Benzyladenine and temperature on phase transition from juvenile to
vegetative adult in bulblets of Lilium x formolongi “White Aga’ cultured in vitro

Phase transition from juvenile to vegetative adult in bulblets was marked by stem
elongation. Scales excised from bulblets of Lilium x formolongi ‘White Aga’ were
cultured on MS medium supplemented with 0.044 or 4.4 pM N°-Benzyladenine(BA) in
the dark for 180 days. The culture period was divided into stage 1 (day O to 30), stage 2
(day 31 to 90) and stage 3 (day 91 to 180). The scales were cultured at 25 °C at stage 1,
25 °C or 8 °C at stage 2, and 25 °C at stage 3.

1) When the scales were cultured on medium with 4.4 uM BA at 25 °C at stage 2,
bulblets with and without an elongated stem were produced. The percentage of bulblets
with an elongated stem was greatly increased when the scales had been cultured at 8 °C
at stage 2. On medium with 0.044 uM BA, only bulblets without an elongated stem
were produced.

2) More leaves produced in bulblets cultured on medium with 4.4 uM BA than the one
with 0.044 uM BA. More leaves were attached to basal plate of bulblets at 25 °C at
stage 2, but they were attached to an elongated stem of bulblets at 8 °C at stage 2. All
leaves were attached to basal plate in the bulblets cultured on medium with 0.044 uM
BA.

3) The diameter of shoot primordia significantly increased in bulblets produced on
medium with 4.4 uM BA at 8 °C at stage 2 and no such enlargement occurred under the
other conditions.

4) Nearly square parenchyma cells were observed in the non-elongated shoot primordia
of bulblets produced on medium with 4.4 uM BA at 8 °C at stage 2 but not in those of
bulblets grown under the other conditions. These cells changed into longitudinally
rectangular ones in the internode of elongated stems.

5) Procambium was arranged almost parallel to the shoot axis in the stem of bulblets
cultured on medium with 4.4 uM BA, but not in the medium with 0.044 uM BA.

6) On medium with 4.4 uM BA, microtubules and cellulose microfibrils oriented
transversely to shoot axis were frequently observed in parenchyma cells of stem in
bulblets cultured at 8 °C at stage 2. Such orientations were almost unnoticable when
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bulblets were cultured at 25 °C at stage 2.

2. Effect of colchicine on stem elongation of bulblets of Lilium x formolongi
‘White Aga’ cultured in vitro

Scales excised from bulblets of Lilium x formolongi ‘White Aga’ were cultured on MS

medium in the dark for 180 days. The scales were treated with colchicine or low
temperature. In control experiment and colchicine treatment, culture period was divided
into stage 1 (day O to 30), stage 2 (day 31 to 60), stage 3 (day 61 to 180), and stage
1(day 0 to 30), stage 2 (day 31 to 90), stage 3 (day 91 to 180) in the low temperature
(8 °C) treatment. In the control experiment, the scales were cultured at 25 °C on
medium supplemented with 4.4 or 44 pM N°-Benzyladenine (BA) at stage 1, and on
medium with 4.4 uM BA at stage 2 and stage 3. In the colchicine treatment, scales were
cultured at 25 °C on medium with the same concentration of BA as in the control
experiment, and cultured on medium with 1 or 10 puM colchicine at stage 2. In the low
temperature treatment, scales were cultured on medium with same concentration of BA
added in the control experiment at 25 °C at stage 1, at 8 °C at stage 2, and at 25 °C at
stage 3.
1) When scales were cultured on medium with 44 uM BA at stage 1, elongated stems
were frequently produced from bulblets developed on the scales treated with low
temperature (8°C) or treated with 1 or 10 uM colchicine than bulblets in the control
experiment. Moreover, external morphology of bulblets with an elongated stem
produced on scales treated with 1 uM colchicine was very similar to those produced on
scales treated with low temperature.

3. Effect of N°-Benzyladenine on period of juvenile phase of bulblets of Lilium spp.

Scales excised from bulblets of Lilium spp. were cultured on MS medium in the dark
for whole period of culture. Scales were cultured on medium with 44 uyM BA at 25 °C at
stage 1, on medium with 4.4 uM BA at 8 °C at stage 2, on medium with 4.4 uM BA at
25 °C at stage 3. In Lilium Oriental Hybrid ‘Acapulco’ and ‘Casablanca’, period of stage
1, 2, and 3 were day 0 to 30, 31 to 120 and 120 to 210, respectively; In Lilium Asiatic
Hybrid ‘Connecticut King’, day 0 to 30, day 31 to 210 and day 211 to 300; In Lilium
speciosum rubrum, day 0 to 30, day 31 to 150 and day 151 to 240; In Lilium rubellum,
day 0 to 30, day 31 to 150 and day 151 to 240 or day 0 to 60, day 61 to 150 and day 151
to 240.
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1) Bulblets with an elongated stem produced on sacles. The total number of bulblets
with an elongated stem rapidly increased within days 90 to 120 of scale culture in
‘Acapulco’ and ‘Casablanca’. In *Connecticut King’, Lilium speciosum rubrum and
Lilium rubellum, that increase occurred within days 120 to 150 of scale culture. In these
Lilies, 0.17 to 0.96 bulblets with an elongated stem were formed after the culture per
scale.

2) In Lilium rubellum, bulblets with an elongated stem were produced more frequently
from scale had been cultured for 60 days in stage 1 than those cultured for 30 days in
stage 1.

Factors affect flower bud formation in bulblets of Lilium spp. cultured in vitro

1. Effect of N®-Benzyladenine and low temperature on period of juvenile phase and
on flower bud formation and relationship between shoot development and flower
bud formation in bulblets of Lilium rubellum cultured in vitro

1-1. Effect of N°®-Benzyladenine and low temperature on period of juvenile phase
and flower bud formation

Scales excised from bulblets of Lilium rubellum were cultured on MS medium
supplemented with 0.044 or 4.4 uM BA in the dark for 300 days. The culture period was
divided into stage 1 (day 0 to 60), stage 2 (day 61 to 210) and stage 3 (day 211 to 300).
The scales were cultured at 25 °C at stage 1, 25 °C or 8 °C at stage 2, and 20 °C at stage
3.

1) When scales were cultured on medium with 0.044 or 4.4 uM BA at 25 °C at stage 2,
bulblets with or without an elongated stem were produced. The percentage of bulblets
with an elongated stem was decreased when scales had been cultured at 8 °C at stage 2.
On the other hand, the number and percentage of bulblets with an elongated stem was
greater when cultured on medium with 4.4 uM BA than when cultured on medium with
0.044 uM BA.

2) A flower bud formed in bulblets cultured at 8 °C at stage 2 but not in bulblets under
other conditions.

3) When the scales were cultured on medium with 4.4 uM BA at 25 °C at stage 2,
bulblets produced the highest number of leaves attached to basal plate and leaves
attached to elongated stem. The number of leaves of bulblets was decreased when scales
were cultured at 8 °C at stage 2. Bulblets produced more leaves in medium with 4.4 uM

73



BA than in medium with 0.044 uM BA.
1-2. Relationship between shoot development and flower bud formation

Scales excised from bulblets of Lilium rubellum were cultured in MS medium in the
dark for 300 days. The culture period was divided into stage 1 (day O to 60), stage 2
(day 61 to 210) and stage 3 (day 211 to 300). Scales were cultured in medium with 44
UM N°-Benzyladenine(BA) at 25 °C in stage 1, in medium with 4.4 pM BA at 8 °C in
stage 2, and at 20 °C in stage 3.

1) Bulblets with and without an elongated stem were produced on scales at the end of
stage 2. Cell proliferation on the surface of shoot apex and in rib meristem was higher in
bulblets with an elongated stem compared to the one observed in bulblets without stem.
Cellulose microfibrils in parenchyma cells of stems were oriented predominantly
transverse to shoot axis in the former bulblets but longitudinal to shoot axis in the latter.
2) Bulblets with an elongated stem developed into bulblets with or without a flower bud.
The diameter of stem was larger in the bulblets with flower bud.

2. Effect of light and concentration of ammonium nitrate on flower bud formation
of bulblets of Lilium x formolongi “White Aga’ with an elongated stem cultured in
vitro

Bulblets of Lilium x formolongi ‘White Aga’ with an elongated stem were cultured at
25 °C in MS medium containing 1650 mg/l ammonium nitrate or revised-MS medium
containing 0 mg/l NH4sNOs3 under continuous dark or continuous light conditions for 90
days. The culture period was divided into stage 4-1 (day O to 30), stage 4-2 (day 31 to
60) and stage 4-3 (day 61 to 90). Bulblets with an elongated stem were cultured in MS
medium (1650 mg/l NH4NOs) at stage 4-1, 4-2 and 4-3; or at revised-MS medium (0
mg/l NH4NO3) at stage 4-1, and MS medium (1650mg/l NH4;NO3) at stage 4-2 and 4-3;
or in revised-MS medium (Omg/l NH4;NO3) at stage 4-1, 4-2 and 4-3.

1) Larger number of foliage leaves were formed on elongated stem of bulblets cultured
in MS medium (1650 mg/l NH4sNO3 ) at stage 4-1, 4-2 and 4-3, compared to the number
of leaves observed on bulblets cultured in revised-MS medium (0 mg/l NH4sNOs3) at
stage 4-1, 4-2, or 4-3.

2) Stem diameter was larger in bulblets grown under continuous light condition rather
than in bulblets grown under continuous dark condition. When bulblets were cultured in
MS medium (1650 mg/l NH4NO3) at stage 4-1, 4-2 and 4-3, the number of cells and the
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area in transverse section of pith of stem were greater in bulblets grown under
continuous light condition rather than in bulblets grown under continuous dark
condition.

3) Flower buds were produced only in bulblets grown under continuous light condition,
but not in bulblets grown under continuous dark condition.
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