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Plant Regeneration and Mass Propagation of
Betula tatewakiana by Winter Bud Culture

Yuji Ipe*
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¥ F 4 23 (Betula tatewakiana M. OHKI et S. WATANABE) 13, Jbtifid+Es 6 X =
HOBBICEBT 205/ FHOBATHY, bEbiEFBHMROATVS L BHREICKIER
BEALS Sic X ZEEHOBD bEATED (8, 1994), EEsEREN TV 2 (HAEDS
¥4, 1993),

—F, ThETH/N/ +E (Betula spp.) DRARICOVWTIE, %< OB THBERIC & 55HH
EDHL S TH D (McCown, 1989), AFEEMITEICMR > T I X # (B. grossa) (Ipg, 1987), ¥
b # w8 (B, ermanii) (IoE and Yamamoro, 1990, FHHH - ILUA, 1991), A/ A VA ¥/¥ (B
schmidtii) (Lee et al., 1986, IpE and NisHikawa, 1993), ¥ 5% /¥ (B. platyphylla var.
japonica) (Sarro and Ipk, 1985a, Sarto and Ipg, 1985b, Sato et al,, 1986, H:ifi, 1987), v %
A 51 v 2% (B. maximowicziana) (Jr2F « T, 1989, FHHi « ILA, 1991) M EicoW\WT, MRS
Bk 2 EHEEESHELSN TV S,

22T, AFRTE, ¥YFAYy D7 o-YRESLUEHORBEEETREICL, ABOE
ZFBEORFICET S E2HMC, ThE TRRINTE A/ FBEIAROHRI: &
AEAL, ToMMEEEZHSPITL TG

AHFEOFITICH 1> T, HEAFEFHHEILEEREROSBHERER, HOMERER
AR OREUCBAL TN EB - foo E 1, BEKFEFAEGH AT MR S IR
FRAIRRBEEERIC CHAV W, B BILBEL BT 5,

B LA K

KIEHN D DIEMEBLE

At Z IS B 1w ORPEHE LT, RRARERFRHEILEREROMARICRFa TV S
YA o8 LER GRS BEh2m) 2RV,

1993 £ & 1994 - 2 Athf)ic T OfED S, MERERINL, £F %200 2em BEO/N
Bl iz, KF0#H %, Evty P ERVTRHER - 2R, KL/ LA ZEHL
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TUIO kL 720

FHREE LT, &F%, 27, 70% =7/ —uthT 1 SEHEERL, ROTENEER 1% 0
TYFT 4V VIKERBPT 30, X 51T 3% BRbkFAKDTINM, ThENERLE
% 2V NYFRTREE L, KFORRE A ZTOLWORLIE, KEHOLDY 2— b
Ofpfe e it 2 EHICER U fco KFOREEEIL 30 M & L7z, Kz, WPM (Lrovp and
McCown, 1980) iz, BAP (6-benzylaminopurine) 0.8 mg/l & & = $ 20 g/l ZEINL 72 0.8% &
REMAER W, 188, Mo pH i34 — b7 L — 7RI 5.6 ICHBL /<,

BB, BEZ 6,000lux OAOEBRIAT, 18 HBHE, 25°C & L, UUTF, ABi%ics
3T NTOREER I OEBRIETITN - 1,

KHFOERBICL - THRLY 2 — FRYIDE-T, ROy, FEEFOEEA 1/21cL
72 MS il (MurasHIGE and Skoo6, 1962) (1/2MS) i IBA (8-indolebutylic acid) % 0.5 mg/l &
NAA (a-naphtylacetic acid) % 0.02mg/l INZ, ¥ akE% 20g/l FRINL 72 0.8% FERE Mo x L
2iF 7,

FRLTHAELHEER, 82 » HOBBRTY 2 — F2U0ED, 4 2 WRERES I /N
W04yt b, B ER URBEMICE Lo THEEA K - 720

KERTEEORS

REDEBRICE>THEONL70— Vv AHAVT, SAF Py a— b OFEEIC L 3 AERMHE
ZRREL 1o,

REBRENTH S cm BBEICE D, T~8HMOEE > - ehiEmiE%, | HoKEL > -EXH
Imm OX§l, RSH5mm OFHFESFRVEH, RX5mm 0ERE I TFENEN
ZHE L CEHICER L 7o 5513, WPM 2 BAP % Omg/l % 7212 0.8 mg/l & GA, (Gibbelelic
acid) %= Omg/l £ 7213 5.0 mg/l 2HAEHETHRM L 72 4 L Ui, BT & 0B dAREIA
2 6~10 TH 5, KD v = FEREE S 20 g/l, BRIBE 13 0.8% TH %, HEBEIEL, KFEDOREE
ERILTH B,

ANEEDEALB L OFRE L2y 2 — ~ O¥E, HEERE, S 2BBE%RBL 02 » BRICHEBL
too E7o, BEBBAD S 2 » HBICRAEL TV Y 2 — FEYDE- T, iRk & U RARE I
S Lo, MkoBEEER - 7,

BRLEER

ZIEMNDS DEYEELE

SRONEER LA L cic bbb 59, MEIC L 275RE G oAl 1993 Fictal L
te2flZ G TH -1 LpL, EEHE»S 1 » ABRCEIhODLELOH2cmBED
va—tEELE (&1, £, OV a— FEYOE - TRIBERICBELEC A, 10H
HIcBRBHSED S, WMASEAEL 72, K2 12 0BORBRENS L Sz & 2R oy
Bl U fo REMMAZ R,

ATV AFE DR, I XA (Ibg, 1987), &4 H v GE « (L&, 1991), ¥
¥4 A1 % (IpE and YamMamoto, 1990, FHH « 1L, 1991) &t L5 L v O&EE2ER
EEUTHY, fthdh v/ FBHRATHOON TV BRFOERFESEABICOENTH LT &
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DEHS T o7 LpL, FHTOLFEOFIL, HEIC L2 EOHFERO—FREEZ S
1, SEREVLEORETEORFPLELEDN S,

KEIETEE DB

REEBGD S 2 BN EH o SAME O T %
F-1iTRT,

B L OO E T, AEEDR2E
2k S UlEl b & U O Ul O IEAH
dFvoht, LhL, FOROBETRH/ I
ZlLiFR oMY, BEERFGE» O 2 » HHIZIRIZ
EAEDAREKIEE L TL & -7, ARG
MOEKRE, ¥5h v "OERPEHORET
BEOERAEEORIcELILLE LTEHET g -
& A5 (Sarro and Ipg, 1985b, HHi, 1987), -1 EEEEE S 1 » AROZX¥EMLSDIE
KBS T IR REFOTIRERD SN h - Fo DR,

Fig. 1. Sprouting of leaves from a winter

¥ 3 A v DEG GAs DERME I 0.5 mgll bud of Betula tlatewakiana after
EhTDOTHOAEFERBBES NN, ¥F one month of culture,

B2 HEREHE LAIC & DA L 7 Shkidnik.
Fig. 2. Plantlets regenerated by in vitro cutting of internodal segment of a plantlet regenerated
by winter bud culture.
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Table 1. Changes in different tissues after two weeks of subculture

BAP

0 0.8
S A Kt (mgfl)
Explant Reaction
P GAs 0 5.0 0 5.0
(mgll)

=R AL (%) 1000 90.0 375 111

Petioles No reaction
2FE DR (%) 0 10.0 375 111
Swelling of whole explant
RIRDIER (%) 0 0 250 778
Swelling of both ends
BrEAAE AR 6 10 10 9
Number of explant

i |EAL (%) 100  80.0 0 22.2

Inter nodal No reaction

segments of 2EDIETE (%) 90.0 10.0 100.0 77.8

shoot Swelling of whole explant
FROAER (96) 0 10.0 0 0
Swelling of both ends
PEEAAHE RS 10 10 10 9
Number of explant

e ¥ a— b OHE (%) 100.0 100.0 100.0 1000

Axillary buds Shoot elongation
E LY a— D% (No) 1.0 1.0 2.00 1.75
Number of elongated shoot (1-3) (1-3)
gy 2 — b & (mm) 125  0.28 7.10 514
Mean length of shoots (1-4) (0-2) (1-18) (1-10)
B R 7 10 7 8

Number of explant

() WOl IEHEETT.

Numbers in parentheses show deviation.

HYNTER, T 5 RS BOSTRIEERICE VT, 0.5mg/ll ODFINTIEAEF ORI
oMM otz, AEFHEICBEL T, FICRFABBELEZ 2,

—F, BFOEETE, TXTONEEKPORRDEIZHN, FHICL 5T Y 2 — MR
L7co 72, BAP RINEEHITIR, HEODO Y2 — P BFAET L0 0BFD oM, FI SR EEREL
T- 7658, BEEG, S 46 HEICR, £2 BLUK-3 1ITRT & 51T, BAP 2R L 8T
REKDY 2 — FBHELTW, —F, BAP ERAMOREHI T, —AHEE»SOBEHO Y 2 —
F OFRE D SN T,

BAP iRHIIEEHIIC B W T, —AMERY 0 FAE Loy 2 — b ORI, GAs 2L 72354, ERm
DBELDH 2fETH 1o L L, IV 2 — FPERBEESE S 20mm BE T, KEXEREDS
NniEHh -7,

BAP RIMIZHI T, GAs 2RIML IS Hh - 8A, BEALOAMHED Y 2 — FKIE 6 mm
UFThH-10, FBLEAEERIHE—SEDON, IHhs5id16mm EHEbEVY 2— b2
HE Lo —H, GAsZBRMULABAITIE, BEALEDYa— bR Imm B TFTHY, —AMEE
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Table 2. Shoot elongation from axillary bud after two months of subculture

BAP (mg/l) 0 0.8

GA; (mgfl) 0 5.0 0 5.0
gy a— ¥ (No.=S.D.) 1.0 1.0 8.00*£583 17.29+9.67
Mean number of elongated shoots
v a—- & (mm=*S5.D.) 486*£537 3.14+=788 20.63+14.29 18.26+12.09

Mean length of elongated shoots

BAP 0 0.8 0 0.8 mg/l
GA; 0 0 5.0 5.0 mg/l

-3 BAP B LU GA; 2HIMLA WPM ETO=LF 7y 2 — + DK,
Fig. 3. Multiple shoot formation from axillary buds of in vitro propagated plantlets on the
WPM containing BAP and GA; in combination.

MEE R #ARE L Th 5 46 Bk
After 46 days culture of axillary buds.

EEHA2lmm Oy 2 — FEHEL .

ChoOfERD» S, ARSI N IEVEORED S, EHO Y2 — 2 BREE ST
BAP OFEMAWEATH D, CHICGA: Z50mgllimd s sicdky, Z5IKBLDY2a—F
OFREEZFBH R EDNHEM Lot A/ 4 LA Y NOIFEZ OMBIZETS, GA3 &
BAP 2##lA&bLETIRMT 2T &4, FEMLOOTLF I Ly a— OFYBICHHTH- 12
(Ipe and NisHIKAWA, 1993), 272, ¥ # Y NOREHER BV T OHEOHLEDLETT L
FINYa— bHEREhTOWA T &S GFHl, 1987, F&, 1991), #4737/ @AM,
GA3 & BAP Ol AbED, wAFFAY 2— 2FUTAHRENEZDEEL LN,

ChoDya—1r0H55 10mm P ECfRELTOARLOEIDE - T, FEEHIcE Lo
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2L h, SLOFS5HERRBERLTVEY2—bBRHON, SL2F17THBRREINT
DY a—F T%*E?b)?g\y) sz,

DIEOHRID, Y FAH Y STHMOAN FBEAREFEIL & Hic, ZFOBBICK 2H#EME
FAELERETH BT EDBHH OB EE - fe, T, BN HEYEAOKZF %, BAP & GA3 244
bETHEMUE Ic BV THEET R Lic kD, EHOoYa— F2FEL, YEMEERRIC
WRE 2 C EDTIREE T ot TODT Tk, HRBERIC X 2 ATEORETEROREFEVHE
YahihEVWi b, 5%, AHELERICREOLED D 3 HIROEYAICEE L, BIZFER
DRFEIT> TITE W,

=B g

YFhH v ANOKIER BAP 0.8mg/l ZHMLI: WPM ETEEBSTZZ LIk va— 2R
X, 5IKEDYa— bEYVE-T, IBA05mg/l & NAA % 0.02mg/l ZINL 7= 1/2MS ¥
Hics Lot 3T &T, RIBSHYHEMELZEESEEENTE . i, BAELHEYIE
oXil, RSB L UMES, BAP08mg/l & GAs 5.0mg/l Z4A&bETHRML 72 WPM THE
#LETH, BAP ZEMU T, MELOTNF LY a— b 2BBTLILENTE, B
BOABWRMTARETH S T EMBELMITT - f, T, GA; DEEMIZ, BAP LR L BAK
Ya— FEOEIMCEYMTH - 12,

F—0—F: ¥YFh o, HBER BETRE KBEE
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Summary

Winter buds of Betula tatewakiana were cultured on WPM containing 0.8 mg/l of BAP.
Shoots were successfully elongated from the buds on the medium. The shoots were cut and
inoculated on to 1/2MS containing 0.5mg/l of IBA and 0.02mg/l of NAA. They were
successfully rooted on the medium and regenerated perfect plantlets. Internodal segments,
petioles and axillary buds were isolated from the plantlet and cultured on a medium
containing 0.8 mg/! of BAP and 5.0 mg/l of GAs. Multiple shoots were elongated from the
axillary buds cultured on a medium containing 0.8 mg/l of BAP. GAj concentration in the
medium was effective in the proliferation of shoots when it was added with BAP.

Key words: Betula tatewakiana, Tissue culture, Gene conservation, Mass propagation



Abstract

Estimation of Mast Year of Japanese Beech
(Fagus japonica Maxim.) by the Observation of
Peduncle Scar

Mikio Kaj1 and Haruo Sawapa

Peduncle scars of branches of Japanese beech (Fagus japonica Maxim.) were observed in
order to estimate the mast years of a stand dominated by Japanese beech in Chichibu
Mountains, Central Japan. The years showing high appearance frequency (%) of peduncle
scars coincided well with the mast years estimated by using seed traps in the stand. As a
consequence, this method is considered to be feasible for the estimation of mast years of
stands dominated by Japanese beech for a period of ten years.

Plant Regeneration and Mass Propagation of
Betula tatewakiana by Winter Bud Culture

Yuji IpE

Winter buds of Betula tatewakiana were cultured on WPM containing 0.8 mg// of BAP.
Shoots were successfully elongated from the buds on the medium. The shoots were cut and
inoculated on to 1/2MS containing 0.5mg/l of IBA and 0.02mg/l of NAA. They were
successfully rooted on the medium and regenerated perfect plantlets. Internodal segments,
petioles and axillary buds were isolated from the plantlet and cultured on a medium
containing 0.8 mg// of BAP and 5.0 mg/l of GA;. Multiple shoots were elongated from the
axillary buds cultured on the medium containing 0.8 mg/! of BAP. GAj; concentration in the
medium was effective in the proliferation of shoots when it was added with BAP.



