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Advancing Flowering of Liltum japonicum Thunb. by Cultivation of Bulbs Propagated
in the Simplified Aerated Liquid Culture System

Waichiro Kawarabayashi

Wakayama Prefectural Federation of Agricultural Co-Operatives, Misono-Cho, Wakayama 640

Summary

1. The bulblets of Lilium japonicum , which were mass-produced in the dark at 23 °C
for 5 to 6 months by a simplified aerated liquid culture system using polypropylene con-
tainer, appear to be dormant because they produced no leaves during 16 weeks of cultiva-
tion after transplanting into soil.

2. To promote leaf emergence and growth of the bulblets after transplanting into soil,
low temperature or GA3 immersion treatment is required. Cold-storage of bulblets at 4 °C
for 8 to 12 weeks was more effective in breaking dormancy than bulblet immersion in 200
mg-liter ' GAs.

3. Bulbs of about 6.3 cm circumference were obtained after transplanting in vitro bulb-
lets weighing 200 to 300 mg into soil.

4. About 80% of the chilled bulbs with circumferences of 6.0 to 6.4 cm which were
planted in pots in December flowered in March of the following year. These plants had
one flower and attained a height of about 20 cm.

5. When bulbs with circumferences of 6.0 to 11.5 cm were re-chilled at 4 °C for 12
weeks and replanted in mid-October, the flowering period was advanced to late December
and January rather than March. However, the non-chilled, transplanted bulbs flowered
between May and June of the following year and some of the bulbs with circumferences of
10.0 to 11.4 cm produced two flowers. When bulbs with circumferences of 7.0 cm or more
were transplanted into soil, they grew to more than 11.9 c¢m in circumference at harvest.

Thus, by utilizing the simplified in vitro system to obtain mass-propagated bulblets
and subsequently exposing them to cold or GA treatment, flowering plants of L. japonicum
can be produced in about one year in the shortest case of cultivation period.
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Fig. 1. Influence of cold-storage duration on leaf emerg-

ence of in vitro propagated bulblets of L. japonicum

after transplanting in soil.
From left to right : 0/16, 4/12, 8/8 and 12/4 (Groups

of 3 bulblets after weeks of cold-storage/cultivation

in soil).
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Table 2. Influence of the length of cold-storage of L. japoni- -
cum bulblets with or without immersion in GA3 solu- % ° §g
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Bulblets, treatments and transplanting to soil in a cell tray were the same as ko = v g o—, m oo l\ eo o =1 | 0omowom
Table 1. After 4 to 16 weeks of cultivation in the cell tray in Table % § t: ! = e R
1, 6 bulblets in each treatment were transplanted in separate 9 cm-diameter ﬁ S -
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In vitro bulblets produced as in Table 1 were transplanted into 9 c¢m-diameter pots.
The bulbs were harvested and their circumference measured on 20 September, 1993.
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Influence of L. japonicum bulb size on bolting, flowering and their growth after the second plantation. The bulbs were derived from in vitro propagated bulblets.

Table 4.
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The bulbs harvested in the experiments of Table 2 and Table 3 were chilled at 4 T for 12 weeks and used in the 1992 and 1993 experiments, respectively. These bulbs were

replanted in separate 12 cm-diameter pots.



B%%E. (. Japan. Soc. Hort. Sci.) 64 (2) : 401-410. 1995,

Fig. 2. Flowering of in vitro propagated bulblets of L.
Japonicum following the second transplantation into
soil. Bulbs derived from the experiment of Table 2
were re-chilled at 4 °C for 12 weeks before trans-
planting in 12 cm-diameter pots on 16 December,
1992. Photograph was taken on 28 February, 1993.

Fig. 3. Influence of L. japonicum bulb size on their subse-
quent growth after their second transplantation into
soil. Bulbs derived from the experiment of Table 2
were re-chilled at 4 °C for 12 weeks and replanted
in 12 cm-diameter pots on 16 December, 1992.
They were harvested and photographed on July,
1993.Circumference of planted bulbs (cm) was,
Upper (left to right) : 6.0= —~<6.5, 5.5 =—~<6.0,
50=~<55.

Lower (left to right) : 4.5=~<5.0, 4.0~ <45,
35=~<4.0,3.0=~<3.5.
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TRCOBRBERBRIZBNT, BEL-dkDfERIE 1
BThHo77%, B, Y, EFEREE, WMZ R
DI, TP THEMLL. L, 20£F
BEER, EBRIOBRILHBELT, KE<Lbnh

Influence of the size and comparison between chilling and direct-planting of bulbs derived from in vitro propagated bulblets of L. japonicum on bolting, flowering and

Table 5.

their growth of bulbs after the third transplantation.

Avg. circum,

Avg. growth of flowering plants

No. of of

Date

No. of Date of
flowering

No. of

No. of

Circum. of
planted bulbs

surviving harvested

of
harvesting

Stem
diam
(cm)

Plant

Flower size (cm)

No. of

bulbs
(cm)

bulbs

ht. leaves
{em)

Length

Diam.

No. of
flowers

50 %
flowering

bolted

planted
bulbs

bulbs

bulbs

(cm)

no measurement

—

January 1,
1994

|
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23
16
5
5

30
23
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Bulbs
planted
directly
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The bulbs harvested in the experiments of Table 2 and Table 3 were chilled at 4 C for 12 weeks and used in the 1992 and 1993 experiments. respectively. These bulbs were

replanted in separate 12 cm-diameter pots.
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7.

2) EARBROFBIESRR

SRS, B BFTT CERIiER o BRIRE, 5
HA24H8~6R811 BOBEICHEIEL A BRE7.0cm 2L
FOFROBIETIL, 94.7%THh 7. B8, BHE
10.0cm RFMEHRIZT T 18T - 725, ERE 10.0~
11.4 cm 3R Cid 8 Bk 3EAKT 2 ®BALE L 7=, £

B DRERX THLE Lo MOEL, FH, EEEOTHII,

REEREFRA D BT AHEEROL DL B
T, K& e ot E7, MAMHTEEOIREST.0
em L EOERIBIE, FERTHOEY BIFEIC, KE
1lem PLEDERARE 72 o 7.

3 =

HREETERE LY BRBICBWTDH, Uids
PO IERHIERZ AL NTE-HAED 5 W IEEY
AR (L, TERIFR) LEIM, KIRBRZOHFRE
TAHIZENPRASLPIZEN TS (Aguettaz 5, 1990;
Higgins - Stimart, 1990).

EER 1L ORI, BT RMULAEAEDE R
WV, 23°C-RBEBO—ELGChENENE G~6 7
AR BERELUCTEE LAY ) OTERD, itk
ERAR & FRE, RIRIKBEIZH B L RMEL7-. FO/
ROFE S, EEMEE LCHWA TR, #AHEE
FIZR LR EOHS L RENRD /. Tabb,
COHRERBOMABLAE T L-DIIGEE SN
BERIRE 23°C L, Y1) EIROHEDREICED
ZERE LTERTAREHBA TR, $4, BE
DAL E DI, BT s IS £F LoD
HHFBICRINEF I NS, EEFIEOKIRIE S,
Z D& ) eSO 2 ) FRIROKRIRTFE R EAR K BT
EEMLEHT CEAR, FOEBIIGTEENEN
DEBHFBORSHOZERIZL 5T, KIROFESEE
VR > T2 DEEESNS.

EROFEIRIE T, KIRFTHHE - BIEORE
DzOIT, FBORGUE, DNV CEELERG
AL BT hnT v s ()1, 1977 ; Ohkawa,
1979). —7F, #rE (1988) &, b X4 )) DIEFEEK
BIZBWT, 12880 4°CLBEIFFBOKIRE
oL, GA; BEME W, RIEICHTLHREOHE
PREIRBETLII L TELR VY, HETEETS
EELIVRIRAEE Y EHET AMEERTIEEEK
EL7 8512, 92 ORFERR T, KELEIZ
FEHIrLORELREL, T/, KBLEI+HTH
- 723546, RERTHRIZEY P77z, BL:

bW ol EFRLU (B E, 1993).
Takayama & (1982) &, Y<w Rk /3o KxE
BRAR DARIEFTH IR 2 BT b,

AERD L &L 2.TH, ¥BERED4°C, 128D
G, BETHBLBRBEORERET {LE
L, #0) EFRRORBEFROEM EICORNFETDH 572,
T/, GA; BREME LIS HENE L FEAHOEELRL
7oA, FORERRLREL - T BEERRICETS
ZDL ) EER GA BIE L EORIRFT L 23,
HRFBITT BHE EABICED TH - ERETD
b, BERBROKRIL, EROEEFRLLEDLDE
FHEORFTHE LWV S,

12 8B OBHAERIT - IR ERKIBOHEZ 2 8
IR LS (2% &, 2 AGRB LAY
& (BE3F, 150=~<200mg) L3 HBTHE, 7
DEBOEFTREICKRELEZALN G572, T2,
EGEIEET 9 A ICHAMNITIEE, 2ATABAL
BELE. 2ARTE»S5 ALEITA T TORM,
N ARDBERM - REHGLR LS, Y DEF
IIERAGE L T 7. EGEERR 2 AR SEEROE
4, COHBIERENNAORN, 12 AEZOGE
BB LD EROAEFTHBIE NI 26T, 5
RICHBERREIELIENTELEEZLNS.

L7285 T, HEIERLI,IZH SN DG HLEEKR
FHCCHBEERT AHE, AT 1ATE~
2 HEAITACEIMB Y A TIT 21, BHEAIZDH
RBICELBTHAL. T/, BALAIEEHEE, 85
R L B A7-DITIE, BERIBOM AR
BB OREEE) & SFBIEROMAR - BT
L OBBREHETL, B ORECHEmEES
MIT DI ELLETHA.

ERROBEIZLLHIEDOKRIIOVWTATA L L,
RANIERATE L0k, KA 4.5em (EE3-2) »5
Wid5.0cm (EE3-1) Do 1EERBE R BRI
HE21EE (EEROPERBEIELIA) Thoto.
FHEA$6.0cm L E 6.5cm RiFD D DT, HEXIHE
&, TEBD 1BTH 72705, S0%BEDHILERAES
Nz, ToZEnn, 1B TOEROIERIRIRF
Z2EbEbE, 150mg PlE, T&NIE 300 mg 12
OEFEERT AV, SEAELINRE v THET
BT EIZE ST, EX, BEBROBERIEEISHDH DO
O, FEEE,SBAETI TOHB T £EEICE
FETEBI Dotz

ERAROHE Z AN TR = TR UL, FIER £ 222
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DIRETHZEOWMEETH Y, 2Ry EAEL
T, 10 BT 254, X - mfui 2EB &
FEHETH 7285, FRICHEL D72 LaL,
FoRTINIIBWT, KEMBK TSR TIRET S
13&, BRERL 22PERESMOTHREL BT A
E LA (1976) DFERIPLADE, B T~11
cmBEORESOGEH L 2 /EEREBTIX, MENY
A TOEPRERREIZE T, UL LTHSRE
LEBRBEFHEBRET LI ERES TRV

fiZE (1971 b) %, EE4. 2) THW/IEKRES A
AREIZ L B DERIE 7T~9 em OHH1) LR D BRI %,
FHT 11 AfER - EINR - SEE L, 6 A 3 HEAL,
B 36.2cm BHIBEV-THEEB TS, £
B4 2) TESEBHTI0AIIHASESD, FEO
HRTHY, FALIIS~68, EXLi340m BEFT
HMEL, BRE10.0~11.4cmBHRTH2EBIET AL
bdol. TOEET, 3RE10.0~11.4 cm D HER
KEGZEBTH, BELIEL 2HBAMET EEI D%
Mo BREELT, MENATACORETHE I EH
5, BRERAD, T9%EEK  ERCIEETHERT
LD LERRRNERET B, fEFE 5L
RESETLTIoWEBRIEZONE. ZOBE
i, oMl ER S AEIL, ¥BAREY TSI
Tht, EBREOFEELSHHRIES L) RES
B AEEETENE EROEVWRHEDOEYIDIES
BonsZ Ll n. LhL, ZOLMELEEYEES
ML, BEOUWNIEEHBL-0I103, $EiEERHK
BERE, BRBRY A X4 EIZEEL YY) OBftA
HREMEE L CGRIET NS BEROBENEES
IZDoWTh, ELIIKRETALENS D,

P, A (1993) i, WY e T 2~3 KRBT
LI, IR EL30g L ELOREREYFRL L
TRiERohwE LTwa, RERIZHWAZKAE
11.0cm ULEDEROEKELMEL-L 5 30gHE
ETholz (F—F4M). ZOTENLEZDLLE,
EIEERT R GRERMBERY 2 EE) B85 N3
B 13.0 em BEEICIER LSRRI, YU AEEEIC+4
HFHATELETTHE. 2720, 52 )DFE, 1l
FEMNA AT, BT 1~2HLELLTH
MEEEFTE-—NVTESL., T/, SHKETCHTELDS
B CHHMBEE W, LA o T, EXOKW—EH
TR E R L L THATEThIuE, FERBE
EHIEHBTHEWNTELZ LIl S,

DED Xy, REBROZFRERNS, BELRARR

BECTKEICERE LAERERAAL, "7 X 2ETO
I L 5T, ) OY ) fE TR EEIR A
ETEDLUEMAREE7:. 4%, 512, AFIH
L72iRE - 6 - Bk EOREEM LIS, ik
B2 X DERRERAL - YD D AEARE, BEEEK 1B OF
BB MEEICITD 2o0HE, EEGE S ILRH#
oL RBFCoOFEELREII0E, RER - BRETT5
UL T, EROBEERS TOLREZMEIED
BIENTEBLTHS).
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1. HEEEMTHY, 5~6 7 AR, 23°C IR
Yo RN CHABREEET LI LICL - TBA
AR, 16 EMOEIEREBETICHEY T, KIRIKEE
2B EDbrosi.

2. TEEABHET LA, BEEHEY 8~12:8H,
4°C TEBUET LI EIZX-T, KIE2STHE S I,
FOMEBLUVEFTVRE SN, 72, 200
mg-liter ! GA; B CEHRB*BELEE L, FHED
RENEXR LA, ZOREE, SEMEE LEL
TH 7.

3. BRE 200 mg LA k& 300 mg R OESFEERIE &+
1ELTIRONAIRBOIKEOTHIL, 6.3cm &% »
7z,

4. BRES.0cm BLLICHEXR L /BRIBE RIS 5 &,
Z L DEATHES A LN, 12 BIZSKIZHE A 728k
B 6.0~6.4cm DEHEERETWE, BE3 A, Z0
0% HEAIE L7, F 72, BAEL#kDEXIE 20 cm #2
fE, EBIZ1BTH- 7.

5. HEERE,NOER LAEKE6.0~11.4cm DK
BESHLTI0 BICHABE, EFNICHEET 5%
bdHot. —FH, HEATICI0 A RO
L, B 35~40cm T5~6 AICBAIE L, BkJE 10
em PLEDERE T, EH2BOIDLH 7. T2,
M 7-EBOREA 7 em L EDFE, MBRTIRIZ
Y LT BHEORE TSI 11.9em ML % 5 72

6. LLEDKERNG, MBEEMEICL WA
FCREMETE U/ BB AFA L, GELER Y
ARG ETORELXMETHI LI L T, G5 G
B 1~34) THH1) DY NERLHKELTAEETE S
AR R 7.
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