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Production of Bulbs of Lilium rubellum Baker
An Attempt to Improve in Vitro
Growth of Bulblets Regenerated from Cultured Bulb Scales

Yoshiji Niumr and Isao Sarro
Faculty of Agriculture, Niigata University, Nitgata 950-21

Summary

A technique for improving in vitro growth of bulblets of Lilium rubellum Baker was de-
veloped. When bulb scales were cultured in a modified Murashige and Skoog’s basal medi-
um (3) for 8, 12, 16 and 20 weeks, there were scarcely any differences in the number of
bulblets developed, except for those cultured for 20 weeks. At 20 weeks, the number of bulb-
lets per cultured explant was largest and the average weight was heaviest compared to other
three durations. Bulblets grew slowly as long as they were cultured on the original explants
However, growth of bulblets was improved when they were isolated from the original ex-
plants and recultured. A liquid basal medium enhanced growth but the bulblets grown in it
were more apt to rot than were those grown on agar when stored at 4°C for 22 weeks or
transplanted to soil.

=
HEHELIZE AV 2) DM DOWT, BERDOE A 1.

MERUEE
"%

BUbrFEAFRL)LRE—IBEN) A EBFEH THEL K
BEIHES T O T2 L EZ, MEBEERICI X
BREEEERE L CEZW). TR, EE RIS
18720 A Btk 8 ~12 ARIEEL 2 L 2icfibhn
3 FERIZ S50 mEg RIEN L DAL EHHLPICT -
72(4), ZOOMBIEEIC L B XY ) OBETESE R EH
By RERAEFEHANT & § 51i3, REMBMBEDOMILE &
LIZZFEIC & NERNDFESTEE & AEHE T
FREKE D TTREE % B Z EBETH A ). AL,
NARBERTHREINZTFROEELZRET HZ LI
&0, RBEENTOFERMMEY 5135 TORIRERE
TILELZHM L EET 2 HEL LT 5 AEN—R
ELTUTH 72

19901 A 198 %E FHREOHEX, BERFLE
62 F R 63FEKRFRETRERL 2. 272, FHEN

—ERII SRR BRI E (61560029) iz & - TAT
biLiz,

635

DAFERICHACIZY ARRROFETH:Z, T%
bb, TTICEEL2HEQR) CTEUAEERITY, £
DIMERIC TR & 172 FRR % 155 12 BRRICER I
SEELz. FLTINLDFEREAFRE THW2ER
FEHL X Bl — AR D BEHE TRE &M, 24+ 1°CT 8 ~12
BHEEELZ, ZOHLEINLDFEPLDAREY
Yy b EFATERCTHBEL, BONLNARD
B L REEHIIIZE—DHDLREY, VAKEED
SLHER & L7z, ;

BIERE R RS A W 7o FERD A RICEE 5
ERTIIEREFE—DFET) AREEEZTY, DA
FLicszL 2 FEREE Ry P EFA 7 THBEL T,
FEREEHIZIZHE—DH D 2R, EHIERENL T
BIGAICIIR 2 YIER L TFERIEEDHER L L 72,
2, EAREM ‘

FAFEMIZ Murashige + Skoog 53t IR (2),
100 mg/liter 2 A4 /2 F—), 0.5 mg/liter = a3F>



636 WEF - HE R

B, 0.5mg/liter ©Y) FX >, 0.1mg/liter ¥7 3>,
2 mg/liter 7°Y) ¥ >, 0.1mg/liter NAA («-Naph-
thalenacetic acid), 0.001 mg/liter BA (6-Benzyl
-aminopurine) # HEEKICED L, 50 £ s¥EEm
2 T1 liter L7z, #LT0.1 N NaCl & HCI TpH
56~5.TICHHELzHE 0.8BEREMZ, BEAN
TR, BAREHEERT A &R0
ABE bR E BT,

BT W TNoOERICEWTH 100ml =AF7 522
A0 ml TOLE L, S, O2TLIETH
U, 1.2kg/cm?, 121CT104M, A—F2v—71T
e L7z,
LVAREE:rPBLAFROtAFADRE

- N0

NAFERRFZENDD L5 &8 54T - 7o FEOISFEIZ
FTNTEEOEREWEZN A0 m]l TOFELLZ=ZAT7F
AATAT>72, DAFREERVCFEREFEIT & LIS
f, 240+ 1CE LT, RIFEMAEbE BN
208 E L7z, DAREERFZDS LIAT- 12 F
HREEINTNY 12 REE L.

1) WAKRBEE DAKIRLI7IZ3C100AKT
OHME S EMICET A L) ICERLZ. 8, 12, 16
RO 208 L 725 &, EREEKHET CTERIERE,
NAFKFLEZ0) DFEREEFREN, FEROEKELZBEL
7z, FEREKEDRIEIZ FERIBERBL T 254
W3R Z ZDEIRTURL 720 bIiciT- 72,

2) FRERENDASEENNSS, 12 kU168
DB, THEL 2 TEROP L LEEICFEREIEA
T, FLAER L ZEROEAREHIC1 7T 2212 10
FERTDERLZZ. 2L THAKNEEE L Z OFBRIEE
DEFREA 208/ E LB L), FEREENFN 12,
8, R4 HAMEEEL 2. FEREEIRTLEZDED
AFEETHWER —OFETTEROEKRE 2 RiE L
7z,

4, EHRBEHEEAZEH- TOFREE

1) BEBHBOaBRE  THROERICHELR
BAHSEHO L s BB RET 2720, BRE2BW
EAREHD L aHEBER 3, SRUTHICLT, &K
WEMZ A0ml T 250 10ml 77 X3 TCEEY
50~150 mg HFERKZ 1 77 X 2 20 FEk$D, 8P,
#60rpm THRE ) BEEL 2, ERS5KEL L.

2) BRREUKRGEBTOFROEZ: BAESE
MR UBAKE Y 0ml $ 0834 100ml 772 2% 8
W, ¥30mg DFERE 17723 10 FERTOBEL

7z, WAKEEHE T3 TBRIZA 60 rpm TR & 5 52372,
7L CHEE 4GRS, b — M T St FEROERE Y
FAEL, SX6REE L2, 72, BEICEALS—L
DTFERE 105CT 3047, 60CT 48 ﬁfﬂﬁﬁi’ﬁ’%?ﬁfcf) &
EMELZREL T, (RWEHEKE) X100 TFED
RSPy N A
5. BEEFHBROBE

B R AR T 4 BRI L 2 TRk 2 AT
BADBHEERET- 2, TTICHEL 2 FEG) I
B> T 2280, £+ 1 CTREREL, BN
FEREE A b &, BoBeTFEREEEL BHL
=21 108ATREL LD AS2EHAICH
ZCEMEMGT, ®ERTI2EBEE L. ZLTH
IR 72 FERE R MR e FEROAEKE L RAEL
2. FEREREBERBBRUOHETONDAFEZORL 2
HEBEL 2.

BRRUER

LYVAREBERUFREZBOHMEI,F FR O

ERCRETHE

N AR S, 12, 16 XU 20 A FERF R,
NAR%R)DOFERE, FHFRERVUERINIZTF
BROBEENEEZE1IRIIRLL., DAFDTFHRERK
BRI AROEERRVGRS L2 EDichTrTo
ML X EELEI LS, DAFY:) oFEkEIT
8 L 20 BEIEEX A THAFEEN H 72, =
T 0 A BT B FEREU T SERERARA 14 LB B s
BHICkREDLZEEZ2RLTWB(ELIR). —4H, DA
FECEBRI N FEROFEEREIR) A R EEOH
IR L 5o TRRE ML, Ly Lads,

L ENEND ) AREETHEL NI FROERS DS H

HE&EEZFI2 L A, 100 mg RiGDFERA) A B IE3E
B T3 & TEE D 86%, 20 BHEEEICBTLH
59%& ), #FIZHBVTIZ 200 mg LD HEEKE W
TFERiZ LT 0% L7, DAFEEHMOES &
NAKEOTFEROAERE D ICIZ-> &N & L 22HHEI
Ronir-72(F1%£).
~ﬁ,0Aﬁﬂmwt%&ént?ﬁ%ﬁ%Lfg
UHEET L LA NLNERIBEEI NG, DAFEE
8BEMNH & 12 A FIREE LT 12HEDTED
BHRERIIHNI20E2Tmg &%), DAKEENA2)
BEOFERE # 3L, DL 2 FEROEE
RS 4 AR RV S BAMDBE TL FEROERIZEN
LB ORIICITTHEIT 2 e bbb - 72 (5
1),



LAY DBEIREEICET A, KBENTEMEL - FROERRE 637

Table 1. Regeneration and development of bulblets in bulbscales cultured for 8, 12, 16 and 20 weeks, respectively.

Culture dura- Explants form- Number of ~ Number of  Mean fresh Weight classes of bulblets (%)
tion (weeks) ing bulblets bulblets per bulblets per weight of
(%) cultured regenerated bulblets (mg) 10~ 50~ 100~ 150~ 200~ more than
explant explant 49 mg 99 mg 149 mg 199 mg 249 mg 250 mg
8 73 a 17 a 2.3 a 62 a 53 33 10 3 1 0
12 76 a 1.9 ab 25 a 76 ab 41 35 15 7 1 1
16 83 a 2.2 ab 2.7 a 88 b 36 32 18 8 4 2
20 85 a 23b 2.7 a 106 ¢ 28 31 18 13 6 4

Mean separation within columns by Duncan’s multiple range test, 5% level.
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Fig. 2. Effect of concentrations of sucrose on the growth of
isolated bulblets. Each bulblet, weighing about 50 to
150 mg, was cultured in a liquid basal medium without
0.8% agar for 8 weeks. Five replicates of a 100 ml Erlen-
myer flask, each containing 20 bulblets, were used for. each
treatment. Bars indicate standard error of the mean.
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Fig. 3. Growth of isolated bulblets, initially weighing about
30 mg, cultured in a solid basal medium (A—A) and a k-
quid one (® —®), and the dry weight of the bulblets cul-
tured in the former medium (A—A) and the latter one
(0 —0). Six replicates of a 100 ml Erlenmyer flask, each
containing 10 bulblets, were used for each treatment.
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Table 2. Percentage of each class of the weight of bulblets cultured in vitro for 4, 8, 12 and 16 weeks on a solid medium
and in a liquid one.

Solid medium Liquid medium

Culture
duration less than 100~ 200~ more than less than 100~ 200~ more than
(weeks) 100 mg 199 mg 299 mg 300 mg 100 mg 199 mg 299 mg 300 mg
4 40 47 13 0 17 65 17 1
8 28 48 20 4 4 32 30 34
12 10 52 23 15 4 23 30 43
16 9 50 25 16 0 25 33 42

Table 3. Number of bulblets cultured on solid or liquid medium for 4 weeks which a) rotted during storage at 4°C for 22
weeks or after transplanting and b) weight gains of survivors.

Number of Number of Number of bulb- Average weight of bulblets
Culture medium bulblets stored bull?lets rotted  lets rotted :'1fter At storage 12 weeks after  Gain in weight
during storage transplanting (mg) transplanting (mg) (%)
Solid 60 0 5 132 £8 208 +11 158
Liquid 60 12 10 155+8 303+29 195

+indicates standard error of the mean.
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