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Plantlet Regeneration by Winter Bud Culture of
Betula maximowicziana and Betula ermanii

—Seasonal trends in bud culture and positional effects of winter buds—
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MR L 37 0— VIR, MAOBRBAETT 2 L TEODTHULEFERLES DL
EZONTWD, Fic, RKBETR Y 72K 0 — VOBRKEETH 55, HEERICEIN
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(B. grossa S1EB. et Zucc) D A B BICEESHE LI TV B, TDI L, N1 4 < REER
BEE LTEBEhTVE VS H v, $TIBERICL 37 o — v REMBEESHELS 0
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1, ATEHLoE#R bBII STV 5 (KiNnosHiTA et al,, 1990), 7z, FAMAERT DA »/¥
IKoOWTHE, I XA RKRFEOERICK B/ o— b (Ipg, 1987 b) 45, 9 ¥4 A v /NitDW0WT
HEESEE (S5, 1988), X %F0EE (McCown, 1989), & & UAIFOREEE (Ipk, 1990)
BTSN TEY, TRENOBREAOIGAMBHEHENTL IR H 5,

—fic, SRR OMMER & LT RIFINEROFE SIS RD S B, Fric, AEHRbO
MGERVEEAIE, EYOEEC/ 7 7Y TOEREIIE ST 5109, WEEREURERE O
NICEERICEIBFRREE LBV, UL, EBOT S5 AKE, BERERD OERHICESTT 2
TEMNIREAET, BIEHOVMELERE®RV SN S, EEPRPORBRIIFECRELER
55,

ChEFERT 2700k EE LT, KO (1989) BEBHMGTOY 7 5D v 2 — b ORBERICE
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LT, AEEOEROIODRERER VS 2RI, 2 BREEE Otic—EDOHEH
HBIEERELTVS,

L LEMS, FERAKIEHOZRELHONE, 20& 3 BFEE L ST, MBOEE#DE
BOHIEEORELARELEEZ ONB, F12, EBEDT 5 AKOEEMFLIIEEKIELICITH
NEIENEBETHY, BEDIHDOFE LM ORI ERICITE 28I d 5, COX
IR EDS, RFEOERICLDE I o- VHHEER, REOHEIIBVWIEMTHS LHFSH
%,

LHL, EEOBKEETE, BRIV o— VIEZERT ZMBEND B, TDHDHITIE
T, BEEICHE L AAFORECRIEHEAHO M L TBL T EBUETH B, £D, I X
(Ipg, 1987b) 8L U'U ¥4 # 3 (IpE and Yamamoro, 1990) iZ>WTOME TR, EEHED
FBEALICERMBB LN, BRICHT IZFEOLRMIIHVWTR, BEFIhTORY, 4, F5h v
NEDWTIE TN E TIHBE R T 2 HERE BV,

FHERL, v TAH o E S vRORAREMENT, Bt 3R IFICo VT, BRI,
Ya— MTORFEDMNBIZOVWTRETL, KFEOEBRICLZHEREENRILLTOLDOKMESE
BHSDMCT B, F 12, TS T T H v NI D WTRFEORE I X 2EMEFEESHSHICT 5,

B, FRAETE, MEOBE, FIBLOEXCBEL T, ERAEIUEEETHERRLE
Tz, 2EMNECHNER -, 1, EEEMARARESECELICE, C2EohERRD
KREZEB -7, ZhENEL BILREL EIF 3,

I. ¥ &HF &

1. StEMEERBRAT
FRARFEFTHMRILEEEEHRLEER AR IcEEZs hTw 3, 30 ELoltEEEY &
AR NBLETYH v OFAEREN 2HABEHREARE Lz (G5, 1974 2EA¥EY

MRS, 1989), HEAKDOKE EFEZEX 1 ITRT, #EAD S, 1989 % 10 AH» 5 1990 4 3

F-1 BEAROBE

Table 1. Outlines of sample trees

No. ok S R ;
L . o Irﬁﬁidual ﬁiig'}?t* MD'EJBLI*{{f RTE %eﬁ (f'fE
Species Provenance .
No. (m) (cm) plantation~
VR L I M1 18 26 BT P 1959
Betula maximowicziana Tomakomai, Hokkaido
M2 19 28 ” ”
Fhh o El 14 19 JtEBESRIHE 1959
Betula ermanii Ashibetsu-dake, Hokkaido
E2 15 20 ” ”

* 1990 4F 4 BHIE
At april, 1990
* ZHEFS S-206 (H#E S, 1974), No. 359 (REAFHEEMHIHEEHS, 1989)
Family number: S-296 or No. 368
ok ZHES S- (B S, 1974), No. 359 (EASMEMIGHS, 1989)
Family number: S- or No. 359
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F2 AFOEBHLEERLLFOBE

Table 2. Inoculation seasons and kinds of cultured winter buds

BE» OB TOAY BB LALFOBRHIK

Days between collection Kinds and number of

ZFHEWA B &% A

Collection of winter buds  Date of inoculation

and inoculation cultured buds
1989. 10. 23 1989. 10. 27 4 P*(5), L (i ERIE 5) **
11. 28 11. 30 2 ”
12. 25 12. 27 2 ”
1990. 1. 22 1990. 1. 24 2 PX10)
2. 19 2. 22 3 ”
3. 19 3. 23 4 ”
* [RTEZF Pseudo-terminal buds.
*k @] 3F Lateral beds (five for each pisotion).
1 AgETco6nBicbiy, B 11 AMKTS
1RIEZHF . o . .
Pseudo-terminal bud [B], Z3F%0 0 e BFEERERNL 720 9 574
2 — HvNieonTiR, XFEEG~6oU, K
; X 10~20cm, BX 3~6 mm D%, ¥4 5h
[ ——— YNIRDVTIR, ZFEE A~S5HOUEX 6
Lateral buds ~15 cm, E1X 2~4 mm DK%, FhF iR
4 _j L, g%%%ﬁ‘:{#\:bf:o
BB X URBABIC OV TER-2 IR
T, 1[EH» S 3EEOEETIE, L£FOEKLE
TORBOEBVICL S Y 2 — F OHERRER
5G-1 RFOMNBERE ﬁff Lflo 1 @ﬁ; 5 ZlW)%fﬁEﬁ’i:ﬁﬁh‘, E
Fig. 1. Position number of winter bud. H VoNTRIRORIEEF 1 BEMEFE3 M, 374

bbb 14D A HOLIFEEHAL, Frh v

T3, 1 BY 0 RIES | 8 &Q3F 2 Mo, 5 3MoLFEHA L7, FH L, K-1i1Rd &I,
REF% 1BEL, IBRTIAZFC2 25 4BETESEDIT S, k, AHHLS6EEET
DO¥EETE, BEFREEDOA 10T >EEL, 1EE»S 6EEZTEEL, HERHICLS
IRIEHFED 5D ¥ 2 — b OERILOBEVEHE L 72,

KM SD Y a— + OMEIRII, &G S 30 Bi%, 60 B, 90 H&® 3[ElZzhEhH
EL, ML Y 2— b OEESED SN bDOHEZORS ZHRl- 1,

Fto, BEERESS S 90 HZIC 10 mm PLEMBRE L TW Y2 — Md, SHEE» SUIDBEL,
R X Lo YA O BAEZ R L 1o

2. XFOEBHEAE

BRI, E=— VRBICANERCTHERE THRE L /oo MEHIZERE b i &w it L,
EEL LT, BEEME RAMPEHRIND 2~4 B & 78 - foo HIEI S & AFE 1 BT o207, 8
2cm ONR YD 3T f2o IRWT, DR E YLy b EHAVT, KFOAEID 3~4 DBk
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Table 3. Components of the basic medium*

(mg/1)
NH,NO, 400 Na;MoO,-2H,0 0.25
KNO;3 480 CuS0,-5H,0 0.025
CaCl, 440 CoCl, 0.025
MgSO,-7TH,0 370 FeSO,-7TH,0 27.8
NaH;PO,-H,0 380 Na,-EDTA 373
H3;BO, 6.2 Thiamine HCI 04
MnSO,-4H,0 16.9 myo-Inositol 100
ZnSO,-7TH,0 8.6 Sucrose 20,000
KI 0.3 Agar 8,000

* (% AnDERsON Bl (ANDERsON, 1986)
Modified ANDERSON’s medium (ANDERSON, 1986)
pH (3 KOH & HCl W T 5.8 icFHE L /-
pH was adjusted at 5.8 by KOH and HCI

FZEREM->7o A REBOTERIELE» VIO L, AMEE LAV, AR, 70%<
§/ =N 1 R L7, 0.3%5F C 5KEKTIc 20 HTR LEEREL, ko<, +oHuE
OBE/KT3EITTVEHK, BEEE2BELALAXTHOELYIVEL, HEL-EICEERL
oo ERYIE 25°COIEESM, %7 5,000 lux OBOVTIREAT, 16 BRIAEICBVWTHERL -,

Ya— bOMRENGTIEHE LT, Y510 v NDRFEOREEIC O VT OHIE (IpE, 1990)
%%%.2, BAP (6-benzylaminopurine) % 1.6 mg/l #/ L #-24Z ANDERsON HEHll (ANDERSON,
1986) ZABE L (F&3)o Ff, va— FOFMITIE, |6 UK AnpErson HHllic NAA (a-
naphtylacetic acid) % 0.02 mg//, IBA (8-indolbutylic acid) % 0.5 mg/l FiML7- b DA HEL
7o THHIRVWFNS KOH & HCl 2/ pH % 5.8 IR L 12, 0.8%EKIEHIE L, 25 mm X
110 mm OEBFZFICK 10ml Fo5EL, 120°CT20 /A — 27 L—7 L1,

. £ R &&=

1. 24Hhon

1) EFEBOEE

ABRPMEZEL T, v514 % v~ EZEO—RSERGRR, UT0EB0TH 3,

BEMHCLAFOMBIC L 57, RG> O 2~3 HTRFEIME S 445, BE 1~28RHE
ETITIR I~3WOEDERMNED S t, T4, TORHAE TIt, KRFOHEIBIZH L X DIRkHS
Iy, BEREEEERLI,

ASIE v 2 = + ORI, B dOTIIEERES S LBRMBIKEC -7, LAL, Ya— b
DELIE, WL TEIVRICERATNTLEY, DBRoMESHES N0, TR
~BREAEROR X SICAEB LA bDRDEh o1, v a— F OEEMET 51h--KED, T
NTHNADHREIZ L » T, ERAVEAZAENTLE oo ANVRICE>TY2— FDEED
FIEENTLE - AFE, PETHLVIPE L AELEHTELL, HEME»S 60 HE
THDPSIRRIIEL TOW o fee 954 v NitBiF 3, D& EAREEROIEES 7 V2D
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L/ AL / — / V4
BEREY» SORHN
60 Days after inoculation
A HSa— FOFKD

/ B 5 h - sHEE
Explants which formed
§ an obvious shoot
10mmBEDL 32— b
BB 5 h - sMHEE

1989.10.27 11.30 1227 1990.1.24 2.22 323 Explants which formed
fEtx M1 M2 a shoot over 10 mm

100

0

Individuals

BEFKA

Date of inoculation
X2 SEBSFEHAO B MBS REES LD Y 2 — F OERBLCHEDE 5T (9 54 H v %)

Fig. 2. Shoot formation and elongation from pseudo-terminal buds which inoculated at different
season (Betula maximowicziana).

HiIc & 32— OFFBHER, McCown (1989) ic & » THEICIER S hTEY, w54 h v
NOMBEEEIC B RS ERIEEZ SN B,

ZDEIBANRICKBHEFIC OO ST, v a— b oSEEEL THE L AR TR, ©h
THANVABBE LI bDOD, BEEBAS»S 90 HE £ TOBETIE, v a— B IS
BT 57, FBEIMABHET 2 C EBTFRETH - 12,

2) ISEBMAEHAICL B Y a— MERD B

RIEFH 5D ¥ 2 — + OFRE L CHE ORI & EBEIEHARICHE L -8 %, -2
K9 TIT, 1 mm P EOXEOSHERS NAMEKIC>VTDS, LIy 2 — F SRS T
febD & LT 12,

10 A 27 A& 11 A 30 HiciEEABS L8811, M1, M2 Wik & & EE&phs% 30 gL
PRI Y 2 — F DIERDSED Stz T, M1 TRATONEEDL 5D ¥ 2 — + OFERHED &
i, LipL, 12 A 27 HOREEBE TR, 30 HUROD v = — + DR IZED S0, 30 HED
560 HHODMIZ ¥ 2 — b DIERRAET - 7co 1 H 24 HOEEEIE TR, M1 0% 60 HEOE
ETYa— bOERSRD OO, M2 TRELRSNE L7, ZhDIK, 2H22HE 3 H
19 HOEEEE TR, MEKE L2 va— FOERRBED SN 1, THOD
va— bOMBEEGT, FAREHICKEETX S 1I0mm Y EOESiKE -2 500 I3, M1l T
i3, 10 A 27 HICEEBBAE L b DT 60 HEIC 3 A, 11 A 30 BEEEETI3 90 HEIZ 2 &
BEEIhI, LhLl, ThZhBRIICHREShY a2 — O, Fr-cBEL T
Ya—bMIRBBDOSNEP T, —H, M2 TR 10mm Pl bicELAva—tid, 90AEHET
DEETRLELBD LN o1, 7, WAHHE TR I0mm YU EICHELTWEDS - 72
Ya— b, ZOEBEMMRELEL -,

INSDEERDS, v5Ah v NORFEDORBETHIEGE L CRIEEAB W8S, ARBD
HHEAN T, EEGEHSEN B I LM > Ty a— b OREIESEBL L3 &, Zhic
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Table 4. Temperatures of inoculation seasons at Shizuoka and Hokkaido
ZIERRANE] 1 # AfOSE (°C)

AFWREUS Temperature during one month before
Place of collecting A FRIA collection of winter buds

Date of collection

winter buds AR RESA RIESR
Mean Maximum Minimum
R TR* 1989. 1. 10 7.34 176 -19
Hamakita, Shizuoka
JriE = BE T 1989. 10. 23 10.53 19.0 -0.3
Furano, Hokkaido 1989. 11. 28 3.72 153 —34
1989. 12. 25 —342 12.7 -1738

* BEEAEARSEE

Nursery of Shizuoka Prefecture Forestry Technology Center

o BRUR L B AR

Arboretum of Tokyo University Forest in Hokkaido

EoTya— FOMEAEKLELBBIESDMP T, Ya— FOHESEDONLL KD,
HESEIELTLE > kFERO— i, AEESIOHBELILIVRICLEbDLEEILN
%,

$1:, F—OEMEGETEELAICOALH ST, Ml TRERIEMICEBEREL Y 2 — b A8
Boh, M2 TRELBOOKD -, Thd, BT X > THEIOE T 2 RIGHEPEEERSR
1ht-htEZILONS,

M1 AR LTA S &, FAREHICHREATRES v 2 — 2182101, B &b 11 ATHET
ICEEERABIET N END b, BRICIEBAMELAZRED Y 2 - MEBRBBHEOE, Ya—
FOBESBEL B - M2 DBATS, 12 A 27T BUBTRREALE Y2 — OBRMBS LN
HOWEEMS S, WENESDEVZ LD,

LT AN, BRBIEEINY A H vy 2BV EBAIRE, | ATEIEEERFB LR
bbb od, ¥a—bid+5cE L7 (Ipe and Yamamoro, 1990), 3 & i@ @, HEL
FIREERT 1 7 ABOTESES L URERE, REJEEE4IORT, Jhick s L, #iEO
19884E 1 H 10 Hofii, Jb#gicisid 5 1989410 H23 HE 11 A 28 HDED ZIEHET
HB, TOTEDD, BREELIEHEED Y 2 — + OERIEOECORRE UT, HEAKIREE
OREBEEMDIES LTV b0 RSN G, £/, BAOEZIEVICERTYT S5, £FOKIK
RF—VDBBNEELBRT 35D ETFHEENEY, BEDE I AHMTIIEV,
ARBROBEE,SIL, JLEBEICEBT Y 544 v OLFOREETE, HEREREZ 10
ATFHEET 200, BEDELETABYEHMENE, Lhrl, EcBRELSBRERHFEELD
BURMSHERIS N2 &b 5, HEMICHEELZED 2T, BEEBHFIC OV THRITEER -
FEETOLENDLDOEELNS,

—%, BrE5 (1989) id, © 74 4 v &Eh SiH L cEEAOERICB VT, JLigErLRT
T 3 HICEE U 7oA O TRV OBA IR L TV 3, TO/RIKDVTREESERS 5IikE
TEMHEBD 5,



DTARNE Ty S v NORFEORERIC X BEYHEEL 33

A Esa1— MY 100mm ED 2 — Rty
ELLXCR (Wbl 77 3¢ B 5 h SER
[] Number of explants Number of explants

which formed an which formed a shoot MK A

obvious shoot overe 10 mm Date of inoculation
84 _

aF
41 I;J B k Total
| 1 = O

1989.12.27

N Q 1 MO |
1wy .8 1.
2%;‘?? L

2

SHERE

Number of explants

10.27

10

XHFOME

Position of winter buds
-3 ZFOMNBEICLS Y2~ DRSS LTHEDBHAW(Y 54 4 )
RRBG 5900 H. £FH OB, RIEFA1E L, LUT, FHIED » THEEC20 4% ToE
SExoi37
Fig. 3. Shoot formation and elongation from winter buds which locatede different position on

one-year-old twigs (Betula maximowicziana).
Ninety days after inoculation. Position of winter buds were denoted as follows; 1, pseudo-
terminal bud; 2-4, lateral-buds numbered dawnward.

3) IEHCHTIZFOMEICLD L 2— MEREDOBH

ZHOMBERNOD v 2 — + O E £ DMERRER-3 1IERTe 2KELTHBE, Ya— D
ek, M1, M2 & &I BEEBBRIARI B 15 B1C Licts» CEL R AHAMED bh 3, ch
2, 1) TRIEFISDVWTRLIZEE—3T 3,

10 4 27 HO M1 RO 11 A 30 HO M2 TREWHD S FIClld > Ty a — b R HE <
BoTWB, fliTd, BFLEZOLIB—FEOBRIIR SNV, KX LMo 23 & Tl
D2HLITOFTY a— + ORI EL~NS &, M1 Tid 68%, M2 TIF 79% D 2 — b A5 |
D2Hh oK EN, EO2FEOHHTD2FItHANEIBE->TVEIEbbMnD, 7, 10
mmplED Y a— i, M2 TREBD SN 72h5, Ml TRFELZSDD S b 69% Asiim
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RV 2EMLDEDTH - 12,

LMD, ¥4 NYATE, KEOREFEZ0T CTOMBFL ZAMEKL LTRHVSE
LA, MROBVHEIEICSRMNE LD LERE
ha,

4) WEHEOBE

sFEOMBEHOEEICHALL, M1IO 10
mm P EicHELLYya—F 134%, ThT
hEERBAAEHA O &, K& 5 90 HE
AR S0 - THRREMICS L oY
to ELoWva— bOFHEE 4mm T
B o7mo FOFER, FEMRHEHUC MR 1 BRIH
TEDS Y a— hERICH LR OERSEEE -
tro UL, BEAETRTOY 2 — HIEEE
D H VA OEREAE SN T, FAREEEE
Xhiih -1, 11 A 30 HEEEBIGD 1 R/ZY
; e hs, FeAREEHA~FERER 2 R E TR L7 (-
-4 %ﬁ%ﬂiﬁﬁ%Ltﬂﬁ%ﬂzﬂd 4), FerRECHC R 4 B8R E AR LR

BUE EL7LES KR AEFDH ITRT
Erih 37 ik HBECAOH °
it 5 RSSO Ioe and Yamamoto (1990) DEERTIE, 97
Fig. 4. Regenerated plantlet of Betula max- @ ¥ a— b AL T30 HiRIC 55.6% OFEAR
imowicziana on rooting medium., HEHBLNTVWE, —F, FARTIR13EE
Three month after transplanting to = = . | T 0
rooting medium. Diameter of cul- PR LT 7.7% LEVETS -7, C RULSES
ture tube was 20 mm. LT, (@[ L-REEof v eEEmEL L

#5 %ﬁ%muﬁﬁﬁ4ﬁﬁ§t%ﬁLTmtv;—rm&(o#4ﬁyﬁ;Mn*
Table 5. Number of rooted shoot after 3 weeds of transplantation to rooting medium
(Betula maximowicziana; M1)*

&2 # o ¥ % WG H

£ HF OB Date of winter buds’ inoculation

Position of bud . & &
10/27 1/30 12/27 Total

1 0/3%* 0/2 /0 0/5

2 0/2 0/1 0/1 0/4

3 0/1 /0 /0 0/1

4 0/1 1/2 /0 1/3
Total 0/7 1/6 0/1 1/13

*ﬁﬁﬁﬁmegoaam,1mmnuiu@ELfmtvn—h&%ﬁ%ﬁugﬁ
Shoots elongated over 10 mm at 90 days after inoculation of winter buds were transplanted to
rooting medium.
#ok 7eiEike (Number of rooted shoot)/ ¥ 2 — F ¥ (Number of cultured shoot)
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BEZOND, BT, ZARBRICBVWTR, Ya— FERICH VADBTERI AT &8, FIEEHE
ELRLKREBBERNTHELELOND, W VAEBRBEES N BERE LT, B+ —
FYUNRUMBETESLIENBHFS5N 3, IpE and Yamamoro (1990) DL, &Z IS Bt
NAA % 0.0002 mg/I ZRMU - EEMMAERVWTHB 0, SRV, A -+ v BRLT &
bDEEZOLND, FE(1989) 513, ¥ a2 — MEE% 50 ppm IBA TEMEEMETZCE
X D RIBEYZE TV AL, BEHIICIE NAA 25002 mg/l BN 305THo, RKB(EEL
BV ATERRDOIMHEI OME D 5EZ 5 &, TOHEBY 54 % v OB IEY TH 5 LR
na,

2. ¥5hon

1) EHFERSOHE

AP EECTD, ¥rh v RFEORISEERRIEZ, LUTOoLBD TH 5,

El &3, BEMGY» S 1 EHEE CAD0ES 48, 2~3B8HHICR 1I~2KDELE
BiL7:o L L, RFEO—iZ, POBOABDEATEEL, PHTHELTLE 1, &
7z, E2 TR, BEA L DOKLIED, RIS 4~5 HHD» SEELEY, PHETHELTLE - 72,
COFERZAL TRV DOT, KBRHFEEED TSERITELEL S 3,

EARB UL, BEEEED S 30~90 HHORIC, BEAENY2—FEFKL, 20
> OKEAIBE LT, HBEBE» S 90 HE £ T 10 mm P Eic i3 v, RiBEH~OBHEHa]
BETH - 720

1B, MMEEERICIEETH VRIERBED SNds, 954 H v DBED LS BEL VLI
BRADONT, R-oTHNRICESE Va— OHEERESEDLNLE L - 12,

2) IEEBMARMAICK B Y a— FEBO B

A vD Yy a— b OEKREBEORIEE, K-5IRY, HERMEY» S 30 HUNHS»
WY a— b OEROBED SNAREKRZEIEL, BEAEDOY2—A30HELS 60 BH
FTORICRE NG ZEXME L, T, 9518 VTR, KDY 2 — b hiiEEEs
1530 QLRI S N, MEZBIHELIcDIE~NE ENTEDEYL, L, 60 HEICEIC 10
mm P EicHELTWE Y2 - b b@DHOLNTED, Ya— rOBMEREEEIZZHIEZEELK
(A

E2 T3, ABPRIDZELTYa— MOERSHEETE/-0I13 10 H 27 BICEEAES L -
RIEFDODLTH 1 KL I THY, 10mm PEDY 2 — FEETERSNEDL T, DT ED
S, FHAVNTBOTHEKICLZBVHITEETH S LERINDY, va— bOERSTE
B GRIG, 57k v 0XFE0RM, ERAFEEEYD, SEBRTELELT 3,

E1 i3, 1 A 24 BUBOREBMIE T Y 2 — F OEROBE > - BD N1, F 1o,
11 A30H& 12 B 27 HEDRITR, ¥ a— b OERIRITICENSA S h, EEEBEIHEIGEL X
BIC LT, Ya— BRIV K BBEBBHOHTH 5, %7z, BEEBIEH» S 60 H
HEcicElahizvya—tid, 90 HEE TIZT T 10 mm P EicHE L,

£ -T, KXFERD E1 O#ERH S, RFEDOREEL 11 A 30 HEF TIcBIET 2 0558 & 5525
Shd, chid, JLiEIcBT 257 v ROKXFERERICBIT 3, —RNSIEBRBIBREOR%R
tRrbDEEZILNS,
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100 % Z
EERAR, SDEK
N —Explants v:/-hich formed
—_— 30 an obvious shoot
_ F  10mm kDS 2 — k¥

Days after inoculation

\

RE» > 2 — FDREH
B 5 h /-MEk

|

B 5 - SMEE
1989.10.27 11.30 1227 1990124 222 323 {845 E 1 E2 Explants which formed
Individuals a shoot over 10 mm

MG B

Date of inoculation
K5 BERBEBEHOLLESREFLSD Y2 —  OERBLVHEDOL ST (5 vY)

"Fig. 5. Shoot formation and elongation from pseudo-terminal buds which inoculated at different
season (Betula ermanii).

3) IBEICHTIZFOMBICLD Y a— FERO B
RFEOMNBICE DV 2— FOEKEMEDERVEX-6IZRY, E1,E2 &£ bic 3BHPRET
i3, 28 va—-trOEERSBD N ot 1, 2BEHOKRIETH V2 — FOFESBED S
NEDREE 1 EEITHD, FHahlya— b OKEDIEBROREE, > TH-0 %
7z, E1 T10mm P EicfE LY 2 — PRIXRTRBEFLSDOSDTH -1, —4, E2 T
10mm PEicELEYa—tRE-H(EBDON LT, FOMNBBICLSE Y 2—OHE
Wi, 78 v NORFRITA AV NDENENETDESTVS,

PLEDER» S, AFETHOWIERFETE, F7h v oZFoEROAREKE LTI,
— AR DIRTESF 2 ERT 208K W,

4) HEHEOBLE

RIEDHMBRDOEEICL > T, 10mm PR LIZEl ®¥a— b 7TEK%, ZhZhEEERH
PABSHE O &, FEREBARAH S 90 HH i AMEA D S Y0 B - THRABERIC S Lo, S L2
va—tOFER 16 mm THoto BPVHEDTIE, LoFTHS 1 ERIEICRIBAE
»oh, £z, 4AREIKELTO Y 2 — P TRIBEBPED SN (&6, K-7), LHL, FER
Dva—bRLECKHBERELELALEZTHY, RIREL 1 »AEBEICI LD THEEZREL
fro Ya— b OBESEDLNLDETARDIELZ I THD, BDIZ3 » HEBXTHAZEEIL
BHRONIED -1, 1, HMEZEHLALOTS, FHiE 2~3AMTHUHERELLTL
F -7,

LHL, FBEY - — s BEOHE L YHEDE» S, ¥ a— 2P0 - TR—HERORIR
Bz S Lo & T A, RIBLTHABYEMESEE LI, COIEPH, FBEK, va—
FSESAER LS AT L, SBRENE LR TORREBRIRIEETH LI EMHOL EL T,

IIThohlzva—rOMEELE FABRENKRLARLETCO o— Y HiEEHIET L TE
KUEEELLZLLOT, HHiIEHZFITEL, BE BELXHFLEDTISIKETL, FHR%EZH
SWITT BHEND B,
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RS D s a— MNERH 10mm KL ED 2 — by
B 5 NI SMERE B 5 h =SB
[] Number of explants Number of explants
which formed an which formed a shoot EEBAR
obvious shoot overe 10 mm Date of inoculation
81 - 1 &&t
' Total
" a -
(| ™
a4 1 1989.12.27
&
g5 7
57
i
3
= 4 I 11.30
41 1 1027
21 a :
] [ O
1 2 3 1 2 3
E1 E2
RIFONE

Position of winter buds

-6 ZFEDOAMEBICLS Y a— b OERBLUTMEDLIW(S 7 H v oY)
%ﬁ%%mbwaﬁk%@ﬁﬁﬁﬁﬁ%éuﬂ,uFTﬁunmoTM§umWﬂ§r®§
BEoF1

Fig. 6. Shoot formation and elongation from winter buds which located different position on

one-year-old twigs (Betula ermanii).
Ninety days after inoculation. Position of winter buds were denoted as follows; 1, pseudo-
terminal bud; 2-4, lateral-buds numbered dawnward.

V. # B

VYA R UNET A N ONT, HEBEICEET A EE AW D, BERE
OEAKR UAREAE E U TBLREZFEDOMBIC>VWTHL T LT,
AABRGEOFHENTIE, Y514 h v, Frhvnkdicll ATaE CIEELEBLE:
BAT, FBEHICHERERRES V2 — M 2B BT LN TR, BERHEEBE( LS Y a— b H
HERRT 5 C &M EEBRICANKIES, 10 HFAOEENEYTH S, LhL, 951
NTIRADIERFD S, HEBEHOMBIC L 28V DH 3 EBHRIN, F75h v NThH
COEIILEBOBH UM LGEZ SN B0 T, BBEEEIC VW TIhSDEERAT 2 0E
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Table 6. Number of rooted shoot after 3 weeds of transplantation to rooting medium

(Betula ermanii; E1)*

¥ & B & H

R Date of winter buds’ inoculation
Position of bud , 5 3
10/27 1/30 12,27 Total
1 3/ 3/3 1/1 /T
2 /0 /0 /0 ]
3 /0 /0 /0 o
Total 3/3 3/3 1/1 TrT

* prggpgpas S, 90 HEIC, 10mm BLERHEL TWi v 2 — F 2RI B

Shoots elongated over 10 mm at 90 days after inoculation of winter buds were transplanted to

rooting medium.

*k ZedR® (Number of rooted shoot)/ & = — b3k (Number of cultured shoot)

BT R ETHEE LY r A 0l
EEZIE
AR~ RS A% BB UAOH
i3 20 mm
Fig. 7. Regenerated plantlets of Betula
ermanii on rooting medium.
Three months after transplanting
to rooting medium. Diameter of
culture tube was 20 mm.

b b,

DL HIT, RIFOREHSEIEEGEEIC
£-T, BUBva—-+OMEERT LG
KIEQHKIBREEE OBFRL 5, EHEOF-NS
BHeTh b, —Mic, ZFIEEHEHICIRARIKIE
(BEMRIR) 1A, [ERicdsshaleac
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Summary

Effects of seasonal and positional difference of winter buds on shoot elongation were
examined in vitro winter bud culture of Betula maximowicziana REGeL and B. ermanii CHAM.

Two 30-year-old mature individuals growing in the university forest in Hokkaido were
used as the source of explants for each species, respectively. Inoculations were carried out
six times from October, 1989 to Mach, 1990 at an interval of about a month. Winter buds
which scales had been removed were cultured on modified ANDERsON’s medium with 1.6
mg/! of BAP (6-benzylaminopurine).
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Shoot formation and elongation was reduced with the advance of inoculation season. It
was concluded that winter bud culture of these two species should start at the end of
November at latest. And the end of October was thought to be most favorite time for
starting culture as far as this experiment concerned.

Active shoot formation and elongation was expected from winter buds which were
attached on the upper part of one-year-old twigs. Then upper two winter bud including
pseudo-terminal bud for B. maximowicziana and only pseudo-terminal buds for B, ermanii
supposed to be appropriate for the explandts.

Shoot elongation varied seriously from indiviaual to individual in both species. There-
for experiments for determination of appropriate culture conditions such as concentration
of BAP would be necessay for the propagation of new individual.

Shoots which elongated over 10 mm were cut and placed on rooting medium which
was modified ANDERsON’s medium containing 0.5 mg/! of IBA (indolebutylic acid) and 0.02
mg/l of NAA (a-naphtylacetic acid) after 90 days of inoculation. Rooting were occurred in
both species and regenerated plantlets in a few weeks. This is the first report of in vitro
plantlet tegeneration of B. ermanii.

Key words: Betula maximowicziana, Betula ermanii, Tissue culture, Winter bud, Clonal
propagation



