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AN TOERERICL ZEEOKBRSE, R IVIDLOXEOEMLBLUZOEEARIL, X
biz, WL EEORBELAEE2BE Lz, B2, Gellan gum TEEL U7 Woody Plant £5ii% 7z,
ERBRRIBEADBEEROR EEEMEIE L-DT, RERICE LU THRELES JUEELEET-T, BREL 7
x= /) —VIEEOEBORRET > /2. EEPICEKE ERSOAEKD ORI < / —VEGEDOB
HHUZREDIEE, TOEFELREIELDIC, 1B L 2EIOHEIZKRZI 2T -7, XENLLOXIE
DhE & HEREciE, 1mg/l © BA WEHTHY, XIEEEK 4 » RT3 EIOAEE: - Bk - T1HD
EEHOEHLIB0AOEEARR T 22 ENTE . EELTOHVRIERIE BA 10mg/l & 2,4-D
1mg/l OHAED, HVADPLOREEDOEEICIE BA 0. 1~5mg/l & NAA 0.1mg/l OLEIEL
TH-7z. IBA OKEKRPICESNEELR LT 24 BRIBENE L. T0%0XE)s, 5 BHEOEER
20~30mm DOEIDOBERAFKL, HficER Lk

1. ¥

B, SEEEEEFI A L RBEEENOEEREY
FLOWHOMBDHE. L, Z05DRIFIZAESE
AETHY, REREOFREDTDV. Thid, AKX
D—BINICET 7 =/ —VERE D, MR L 518
FEDOREBEELB - TWEDLLTH L. ZDDHIT,
CHE TREBEHNOBRBIERED 1 v X b REFER
RU, £No» oXEOBBICHKII Lichliz, 7V oy
¥ (Buddleja daviadii) SHETREINTVSICT
X712,

AT (Kalmia latifolia L) 3, B:REARTER
LIS T7 A VAEEDY » 7 F4ROTEKRTH 5.
AN T OBIER, X UKICK 2 KBEEHEE L E4
KXo TNB®, WEBE—RERERERDOME
HE S E . Lloyd and McCown? %, Hv I 7DK
BHIEICRI LTS, COFER, HEEOBRDOT
HRY, SHESEEESEIT 20, Ml 250
fERsE BESHEBETH B,

ZCT, AHETE, MEHOKRELREE, 72/ —n
BYEOEEBICEELT, #v3 TORBBIEG I DD

il

THE L. ZOHR, ZEEEBICXZZEEDOKEHEHE
HERAERNLOANVAEREL, TOANVAPLEE
TEMMLSEEREBEEEREEEL L. 35k, KEHE
U7 2R Y, BB EMEEER LD
T, ZZRHEETS.

2. MHEBLUFE

(1) EEEBCLZZEEDHEE

FAOEIEH 8em &L, BATHESLTORK
o, RELED, FKSiC1HERE, 1% Tween
20 iz 1R, T0% =&/ —vkic 30 MR, 2% ¥R
HIERRS M) v ARICEELT 30 44, 351k 2%
REERE - L) 7 AHIC 30 SEFEER BEKkTS3
EEE -7z, FEERBEMSBETCUIOH Ly 0.5mm DE
JH% Table 1 /9 BA (6-Benzyladenine) & 2,4-D
(2, 4-Dichlorophenoxyacetic acid) #$lA4&bH7c 16
RO FicER Ui,

B2 » Ath, ERICHELICES 10~15mm X
RO URIEE L. COMRERRL1 s
SEMEDIRE Ui, BEHRE—EHEH . HREBET
b, HEI0HBIKHFLOR—-EcELEZ .



Aok, 2g/l (wiv) @ Gellan gum TE{LL
7z Woody Plant #&H1 (Lloyd & McCown, 1980,
T, WP ¥#hdig3) <, pH L 5.5~5. 7 ic g8 L7c.
BRI, 25°C, AT 2 F 0 T 2,000~3, 000 lux
18 R T TIT > 72

B, AL SR T = /) —VRE N2 A H
7o T, EEEETIR4EE, 17 HHIC, HRERT
i3 10 HBIA—&40H L Eic iz 2 72

KR4 5 HRICHRIBLELT - 7.

(2) EFHINZHAFEDOEEDEHE

BA D OB A IEL TR Lc FETRE L, b
RES %KY 15 mm OIFICYIH L7z, 100ml Dz —1L v
<4 ¥—7 7 RaICER 16 fE Ah, 2iP (2N-42 iso-
pentenyladenine) Z&ir WP #{kkHh 50 ml %z,
60 rpm TORBMIE ST - 7o IR, 1,000 lux, 18 K
FIRREA, 25°C O&MTT2/E, A5t 72 BRj& Lic. #
Fid, sk¥k#, 5mm fKicylv, Table 3 ic;z3 BA,
2,4-D Z{iHEbET 16 BH O WP #gHiicBEL,
ANZADHEREFEE LIz, 7 =/ —VIEHEOEB AR
WAy, BEFRKk4HE, 20 HE K H LW F—EEib
WCHEA B Z 7o

BREL1 A% Hvzafions smm ARicHEIL, B
e BEE U7z, ##id BA & NAA (a-Naph-
thaleneacetic acid) 2Nz b0 BLVrrEY 7 1) —
D WP A .

Hob U722, 1mg/l © BA %41 WP Eikk:
HT1 » BCLicot - BHEERUEL, 4 » ARRIC
EIRNEE L.

(3) EENDOROFRK

WX N33 20 A%, IBA (indolebutyric acid)
H 502 NAA 4% 1,000 ml oxkEERic AR, #
1,500 ml/ 53D 225 %35 0 AL LI % 24 WERETT - 72, JL
g, BEULIN—3F254 MTELAL, 25C, &
B 70%, #7 5001lux OEHRBETCERLE.

3. BWBELEE

(1) EEEEBCLZEEDEE

BIRUAZEHED > L 60% OETEN, XEHZW0IEH
WAEER Uic. ZEOHERIE, BA H501ME 2,4-D
ZEMTEUHERD 2 O REEEZETRVELTED S
N/ (Table 1). HEZERUAEXHDS B, 2 5 A%
FTHEELOIR, 1mg/l ©® BA %5 Sl crs
L7 B EOETRIET TH - 7z

S U7 DI, PIDEGAVMEICH 5K
FOREFBHELTHLOWEEL R L, Riczh
COEBEORFENBET L LIk THB b
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Table 1. Shoot or callus formation rate in shoot
tips after five weeks of culture.

BA concentration (mg/l)
0 0.1 1 10

2,4-D 0 *M5/62)  *#4/6 *5/6 0/6
concent- 0.1 *5/6 2/6 4/6 1/6
ration 1 7/10 6/10 1/6 2/10
(mg/l) 10 6/6 6/6 2/6 0/6

» No. of shoots produced calli or shoots/No. of
shoot tips cultured.

® % The shoot tips in these plots propagated
shoots only, and others only calli.

Fig. 1. Shoot multiplication obtained from axil-
lary and adventitious bud elongation.

Table 2. Shoot propagation from initial shoot
tip after three sub-cultures.

No. of shoots produced

Shoot tip

number Subculture
first second third
1 19(1) 277(17) 2594 (233)
2 12(1) 141(9) 1360 (127)
3 10(1) 87(8) 813( 78)
4 10(1) 84(9) 477( 81)
5 5(1) 38(5) 408 ( 36)
Total 56(5) 627 (48) 5652 (555)

Figures in the blankets show the number of
shoot tips or shoots cultured.

(Fig. 1). ZEEOEMICHERINIANVR 5 5 RESFE
DML UEEDSRE LB, B TOEBRD Oh
7.
LD EHOEETCHBRINBE LIcZEEE L » A
TR T 3 ElichTc » THEE - WHEERR DR L.

B X NS Table 2 R L7z, XTERE#E2
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» At 0 % 1EIE © 58 - 3858 T P 11 £ (5~19
) wcHiEL, ®2EETIE, FEH I8 (T~17 )
i, $B3EETI, FEH 10465 (5~11£%) WC#HE L
7.
ETEEEEEE DD 4 » Bikic, 5 EOEIEDLLEEH
1,130 ADZEIE L 5708, EIE WAL LRI,
XTEMT 400~2,600 RERERENFD S h k. &
B - BEETIC, EIESKIELCEISE, K4 OWIETE
B 10% THote. OB/ - BEEL1IAAZE
ICRDIEBELUT>TH30, WTIhoBERsE 10 f£T
%cf:.

FEHBLZOFE 1 RBOXED S EE - HiEE TOXIERE
iZ, Lloyd E2H37T - foikth T A B2 U B ic iy
T3, CoE@mUIKIE, HERK1RMTEE 9 ok
BWZREITD &0 D EMITBIEDNET, [FROBGRK
MBS X, BEEICE T /o0 6 5 H OREERRZ NS
BE95 FEFR, XREEE2 » ARicR UcXE
HLVEE - WRET B T EMNT ET. BERICONTY, K
METRELSEOERZEL CENTEL.

BRI, AMEEER UERICHEZBZ 72013, 4
WED» O ZDEERGT 2 EELNAXBAD T =/ —
VIRGBEOHB LB L LI E LD Thb. O
UMW BOWIEZ 2 43, SRS EIEMECEE
BUDWEBDEEZIONE.

(2) BRANVZOLOEEOBHMEE LU ZOEE

DIETE

BN REFHR LR OEIEEZD AN ZEHEI LT
B8 bmm HOH NV 2EA Table 3 TR U7, Hv
2%, BA 0.1, 1, 10mg/l, 2,4-D 0.1, 1, 10 mg/l @
B XUOZ0MAETHThEFEEINID, KvE
v7 )R TR ZOFEEBSBDONEh 7. 12 O
BT, EHIBEDLIOALVIBES N, b
ikl L CR—BEOEMTEET S &, H1/20M08

Table 3. Callus formation rate in leaf segments
after five weeks of culture.

BA concentration (mg/l)
0 0.1 1 10

2,4-D 0 0/62(0) 4/6(17) *5/6(33) 5/6(27)
concent- 0.1 3/6(18) *5/6(44) *5/6(40) 4/6(28)
ration 1 *4/6(17) *4/6(36) *5/6(29) *6/6(60)
(mg/l) 10 2/6(11) 1/6( 5) *5/6(41) 1/6( 3)

®> Number of leaf segments which formed callus/
Number of leaf segments cultured.

Figures in the blankets show the total num-
ber of calli divided into ca. 5 mm pieces from
the leaf calli obtained.

The calli in these plots survived and proli-
ferated after five weeks.

RTANZTHEHEE T I Lz (Table 3).

ER RCHEEINI VR, BkE, REe, B
B ED®BIEE R L. BA 10mg/l & 2,4-D 1mg/!
THEEULERIZ, 100% OH Vv AHEREELRL, 5E
LTHONIERLTDOEHERGESEL L, OB
BRBED AR, BIREFEER L.

Beggth, TR AN DT, 7=/ — VY
OBHHUNRELLBOLNIHDR, HETEH, 5
WiE, EELTH I V2 OBEFERIED - 7.

BATESR L AEHOER, BEhEHRELTRan
BREEZFTD CEMFEBIREELL, 7=/ —VBWYE
ZHROCESELY. CThOoDOEERBRT 270D,
AR ICEER 2R 1 UTT » 1D IREIE & BT LR DS,
A LR i h v 2 2EET 25 2, BOTER
ThoTctEZDNB.

HN RO DEEDHESMEIL, BA & 2,4-D HB0
i3 NAA -G DI BETRLT.

B bsiRsd Sivc iz, BA 0.1mg/l, BA 0.5
mg/l+NAA 0.1mg/l, BA 5mg/l/+NAA 0. 1mg/l &

Fig. 2.

Adventitious bud regenerated on the callus.
Left; one adventitious bud. Right; multiple adventitious buds.



AveY7 ) —ORTH-7o. FTh, ZEEZFEMLLE
A2, 0.1 HB0E 10mg/l @ BA & 1mg/l @
2, 4-D 24T TEBELCAINVZIEZTTH 7.

X3, BRELZA VRO RICER S NI REEH
ELTELNK

BFMMLLcEER, 1EO VAL 1 AKDEBEENK
WaTHsH (Fig. 2-7), 2R HZ0IEF 10 KD B
EUNANVAD, &Kxrx, 1ETDH-7c (Fig. 2-F).

HEAFMEL LA v 23, BEE >R LE»
7.

XEOFMLE TORBLXEZ T LB L, ROEB
DTH5.

(1) 7=/ —VEWEOEEOREL IUCBEO
DOELORBIIRZ, 170U 5mg/l D 2iP &
WP ARG 5.

(2) *EF % 10mg/l ® BA & 1mg/l ® 2,4-D %
&3 WP fAEEmTHEEL, B hich v 2Z2HEET
.

(8) AEILizhnzA, 0.1~5mg/l ® BA & 0.1
mg/l ® NAA %2& WP EASHTHEEL, RNEF
RS, ZELEHEIYS.

Table 4 |3, H WV AHEROXEOHIERTHS. 14
A&, 2 BEEEROE LR, FIHDO1IAHAT
o4, RO1AATHL 2, RO1HAATH
0.9 f5d, HFPICHETI2EEREN L Lick
D, BEESITAEICET U, RO1AATE, #
15.6 & & 2BIcHERBH E L. £ o BRI, £
TERROEEORMEREE NS, ULhL, ERFEELL
FEMREERTOOTEEDSHE - WHEEIT - 7D,

Table 4. Shoot propagation by adventitious
bud formation from leaf calli during

four sub-cultures.

No. of shoots produced

Callus
number Subculture
first second third fourth
1 15(1) 36 (15) 29 (25) 545(24)
2 5(1) 18( 5) 16(15) 278(15)
3 5(1) 13( b) 11(10) 187(11)
4 3(1) 9( 3) 2( 2) 20( 1)
5 19(1) 27(18) 6( 5) 155( 6)
Total  47(5) 103(46)  64(57) 1185(57)

First sub-culture was done after 170 days from
initial leaf culture. Sub-culture was repeated
every one month during four months.

Figures in the blankets show number of shoots
cultured.
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Roots formation on the shoot cultured
in vermiculite for five weeks after 24hr
of IBA treatment under air ventilation.

Fig. 3.

Table 5. Effect of auxins on root formation in
kalmia shoots obtained from shoot

tips and leaf calli cultures.

Concentration Root formation rate (%)
(mg/l) IBA NAA
0 0 —
1 70 25
10 40 15
20 20 5
Control 0 —

20 shoots were used in each treatment.
Control ; no air ventilation and no auxin treat-
ment.

BEEME®E 190 HETHY, XEHKOXEDOHN S K2
220 Y ol

(3) EEHNDOROETRK

IBA 1mg/l WP TESNE% 6 AMEK, BULAL
1ZEHED 0% 55, TOREE»S, BX 20mm M o
AOWEZE L. (Fig. 3, Table 5). —7, NAA ji
HTOXEDORBEIT 0~40% TH-7z.

IR U EER, Y¥icEE L.

HBOPE LV EVDbNIEHEOMEYIE, BENICT =
/= VEREER AT EBE L. AN, BEEficEE.
5D7 =/ —NVRPEOBAH LY, EETIZR3EE»
5, ANABRHOEIETII 2 EED SO MERE R
LlckEZ DN, CoTEd, REBLBICXIBEORRK
ZRELICEEDNS.

PEoER»S, BAD» DBk AEKOBREL LT
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7z /) — VR OBHOBREIC, FROERNEINE
MTHBC L, XEI O ORENGIC BA 5, ER»H
WA DEEDEMUICIT NAA & BA OHEAEDS,
BLU IBA OBTNEISBOERICERTHS C &5
bip-ic.

i, ANVZADLOEEOHEEE COMMRERDE
ELVED -, ZOROMERIZEHDOESLDE
{iEote. dble, WELALEE CIARL, Rk
EBBED NG LT EhD, AFERIVI TR
BEERCEYSFEBREELS.

AERETHICS D, BYETHEEENIZWRE
FREETE, KUgkELcElds st dic, &

HUNXREBRED LR o7z, BWKESHTE - XER
BEARASE, LD WBEL, So0hanvI TOM
RERE LT, ERTBERBIE, ng—
FEREEICERIRLET.
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Summary

Micropropagation through Shoot Tip and Leaf-derived Callus Culture
in Kalmia (Kalmia latifolia L.)

Hirokatsu SuDA*, Sueo ENOMOTO** and Kousuke NAKAJIMA**

* Tokyo Metropolitan Isotope Research Center, Fukasawa, Setagaya, Tokyo 158
** National Institute of Agrobiological Resources, Tsukuba, Ibaraki 305

Shoot tips and leaf segments taken from outdoors were sterilized intensely, and leaf segments
cultured for 72 hr on gyratory shaker to reduce phenol-like substances. The basal medium was
Woody Plant medium solidified by Gellan-gum. When phenol-like substances exuded out, explants

were transferred on the same medium.

Shoot tips produced adventitious shoot on the medium containing 1 mg// BA, After 4 months of

culture, 5 shoot tips turned to be 5,650 shoots.

Leaf-derived calli induced on the medium containing 2,4-D and BA were divided and cultured on
the medium containing 0.1 to 5mg// BA and 0.1mg/! NAA. Shoots were ’obtained on these calli
and propagated three times on the medium containing 1 mg/! BA. After 4 months, 1, 185 shoots were

obtained from 5 pieces of leaf derived calli.

For root formation, shoots were dipped in the ventilated solution containing 1mg/l IBA for 24

hr, and cultured in vermiculite by cuttage.
plants.

After 5 weeks, 70% of shoots rooted to be juvenile



