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Tissue culture of Maackia amurensis

Rupr. et Maxim. var. Buergeri C. K. Schneid (inuenju)
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KB 5o Mk OEEHMmBIET ¥+ (Zelkowa serrata Makino) 11.2H5H, 4 F 4 (Taxus
cuspidata Sieb. Zucc.) 11.1HH, "2 34Xz vy Y210 1JMTHY, Mifgo B v E8hT
BO, AMELT, AMERBEBOTHHLOE VRO > Th %, £/, BAEKETE %
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Table 1. FETOREFEEI100WM) OEFEHE
Seed source and weight of seed in M. amurensis

var. Buergeri (Inuenjyu)

K% ®OE 100k &
FFamilies Seed sources Weight of 100 Seeds
A rifpE S EATHEOR (KA No.1) 2.65¢
Yubari Hokkaido (Private forest No.l)
B [l (RAH NO.2) 3.87g
Yubari Hokkaido (Private forest No.2)
C AT i 3.59¢
Tohoku Breeding Office.
D s ERE R BN EREENEILHE XA 5.25g
Takesima Hokkaido (National forest)
E JeHEE LRSS B Ak ] 2.18g

Ebetu Hokkaido

2. 1 ERRFHOBEHK

19884, - OMh S LEEL L RKRDO D E#ERL, Th%ET0% < F V7 w3 — b (Ethanol)
5500, 1Ric0.26% DIEALEE kR (HgCl.) TL550, BrokmzmmEeE L, RE/Kicd~5
B L TRE L ARERZRR O 2, RRIC0MHBIBEREKICRE L THRIRELIT - /oo ME
BT LEEFEZ Y — v~y FNOEKO LTl d, RIoRTREAE I &> (UITERK
7o

FEHHELHIE Table. 2i/R Lo & D ICMSEASH (MurasHicr, T.& Skooc, F.62HAREIHE ;
UTFMSEH) YR OEKE 2BBE L, W&~ Y LT s/ 71 v (6Benzyl
aminopurine:BAP) %Img/  LiRMUIEKEFRLVEY 7 ) —XD DKHEAZNFNR T I, REEH L
b, 1My v Ho—2 20 g, TREgEMApH 5. 4HEL K, RBRTFIC2ecBENSF LES
BEZITG, 7)) -y Xy FHTHEIL 2tk BFEBKRL,

19904F4C SFE RO FEH W THRIFLDOECEFTA L, HFMIEMSE o+ rEYy 7Y &L, BT
DRELFF1988FE DB E LR FIMATIT » foo 48, RFRROBEEMEME L $EE4C, KE
3,000Lux, l6HHIHETH 5,

2. 2 VREBBRCHITZa— MER

LARERIP SBRD Y 2 — P 2G5 T L FKREMMZEITS LTEELIETH B, I 2 TEAMKED
5D Y a— MERKUAEEFIC > VTR L,

19884E DRI #E IWPMIEARIH (Woody plant medium '82&A$HH ; LI N WPME:HD? % A
Wi, HYF v E 2id Table. 412k Ltk 51T, BAP%0.5mg/ £ RT1.0mg/ 27X, #4ic
FAEYT ) —XD IKEELL, F75L UFEEE ( NAA) % 050mg/ L EtVvEY 7Y — 2L
b 6T - 72,
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199044 SR RO MBEFEL Hi 2 SMEKICH O THIREE B £1T - 1o, BSIARFIFR C 884 : Table 4.—
No.25REBRX) ORBRTELEBOHEH - 72 WPMEEHIZ BAPI.Omg L 2HRMLAbDTH B, Wi
FEbEHMIE, 1 2HDYy hu—2 20g BREgEMA pHSATHBLLLDTH B,

SRR EIRRIOH B TR AL L, 2~3emicfR L cboohh s, TECUEEOILEL b
DERATHVI, i, AEEOFTARIG 7 ) - v XY FRTITL, BEERKO L TERER T O,
TR, ROWHZBREL, HM#HE S mmBEOKRE X CHE L THMICEBRIL 2, O, MER
FHOMBRIKIE TH S DT, BHD A &M - TBCFANCTIC K5t U, Y1 o Mk %= 11
SHBOEI K L, £/, FHEES ONHEEIITEN LD, BEKEANIE-H TRy
7 L1,

BB SIHERE24°C, M3, 000Lux, 16MHIBRTH 25, LINSEBRE bW D Dm0 o [/ — B84
HTiHr - 72,

2. 3 FREE
FIREZ T Table 6. KR Lickdic, WPMEHIINAA%0.01, 0.20, 0.50mg/ £ &ML 7 3
KEDHMAK &, Zhica v F—viglg (IBA) %0.5mg/ £ 2K ATRINL 72 3/KEE, 3 6HlGbHED
BEdA RO 7o, 70, RRBIOFEMMIT>WT WPMIEHIIZINAAO.Olmg,/ ¢ M L7 Kitth & v T
WHERETT - 72 (Table 7.)0
FANEEHNC O 7 A A IR B TR Ly 2 — PO S HBHAB OBV b DA # T, Bl
PR TTH IS BB R L 12,

FEMRFAA EBRIOH HI<, BEH SmmPl EObDERRICL, RBMALK, HE, HoFESc-
WTT 7z, E7, RREBBICELTRROI S BHICHE L, Tabb, R~y 2 —
PSR E LI bDEA LR EESIGABRE P SO KL, va— MERET,»SYOEL, T
RIS Lo, 3518, Ya— bRUOI-EOI VR Ny a— b bEL) 13RI
Z—EUIBRL T, Fig. NCRTLH0C, FLHAELAEMICHERL, ¥ a— MEKZ TOMM oM
a1 - 70

2. 4 JE {t

LR L 72 b DD S, YREES 4 eI EAET L, RO DLEWREL T 2k %ERA
THEM L, £9, lBED OB 22 L RIREIE, RIS LABREBE KT WE & L, S
Lot ItBEKROP IR by 7 L1,

BRI ER0cm O FERE MV, MEE =3 2+%54 FEHMORt+o 2EEEHVZ, &A1 3
RPEKIC T HHBREICED, A— b7 L —7TRE LK, BEILT IRKTOBHE L, RICHBML .
$kid, #l46cm, Hibdem, EIMemD T 5 R F v I FBHMICANTEREL =~ L TEL, SEIEO .
DR DATRERZ [ - THEREEIT - 700 B THHICER» SHEROILL, SS5KENTT
HEH L 7co B 2B LS IC AN TESERT0% TH 3 » ARIEH Lz, BEHA&T, B 16em
DE=— Nty MTEBZETV, EMOM» 0 % X TREBIEL 7,
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3 RRLEER
3.1 EEREFH
1 oERI0H MU0 HIC B8 2850 % kM %2 Table 2. 12Kk L7 (Photo. 1), 20HH®
FEHFRIMSEMTH VT 7 ) —X (No. 1:ABM) 276%, BAPEMIX (No.2) #68%TH -t
Table 2. 4 Xz v Y aDRFIRN
Effect of BAP medium and Benrate on germination

of M.amurensis var. Buergeri (Inuenjyu)

HABRXES oo B BAP  ~NvL-k Germinated seed (%)
No.of Medium Benrate — — ——— ——
experiment mg,/ ¢ mg/ L 10 Days 20 Days
No.1 MS — - 11 (44.0) 19 (76.0)
No.2 MS Img - 9 (36.00 17 (68.0)
No.3 Agar - - 5 (20.0) 6 (24.0)
No.4 Agar Img - 7 (28.0) 8 (32.0)
No.5 Agar - 10mg 4 (16.0) 5 (20.0)
No.6 Agar Img 10mg 5 (20.0) 7 (28.0)
it Total 41 (27.3) 62 (41.3)

HAERIX 2550k Each tests : 25 Explants
Condition : Sucrose : 20g/ £, Agar:8g/ £, pH:5.4,

—75, HRIHOFERII0~2%THD,
MSEMUZ AR TEWETH - foo Fho, £
Kz By 5HLE Y 7 1) —XT20, 24%,
BAPlmg, £ OFEMXIE28, 32% &5y, +
NEY 7Y —RKICHRETEORER LI
7o
KEAETEH WA FFRIE Table 3.4
Rt TIRFRIFI6KTH D, 198841
fTotMSEHIO A VE v 7 ) —KDOFFR
(76%, Table 2.—No.l&EX) I ~RTIE e el
WEER U, $£7, KRBIDOFHFLRIZI0~1 Photo. 1 fEERIFH (F=->F20HM)
0096 & RAMICH LA, 1009 o ph e Colmes of Mamorensis var. Buergert
HHLRERRERC SMOFREI0~0%  onon S mdum BAY Jues L
ORFRTHY, HHMORFRL D (B0~
9%) VIEWVEE R 70, TOT LR, FRICLZEVPEFORENESORELEL SN 5,
HEMNCREES BT EIOREAL RERTH LD, BTOREPATELZIBEPEREOEE D
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IWHRMIREAT &, a7 3 WET 2L b5, dBREOEAE e, BEay v —LOBAIE3~
WA BIRT 575, BEOBN IATOHRSNEbOMRRENL S, HORKLIERL T 5 Ak
WHEDT, BHLALHBHEE L,

Table 3. KRB FEIFIKH

Germination rate among five families

¥ 0 B

® % FEO0K

Families No. of No.of Germinated
Seed seed (%)
A 20 5 (25.00
B 20 6 (30.00
C 20 3 (15.0)
D 20 2 (10.0)
E 20 20 (100.0)

it Total 100 36 ( 36.0)

Condition : MS medium, Hormone free,
Sucrose : 20g,” £, Agar :8g/ ¢, pH:54

3. 2 PREJBLCEIFDZL 21— MERK

¥ a— MERIEKRIO~140 BICBAPHEMX DNo.23 &% UNo 26 DffiRER X Tl 51, ARk -
T a— MEBRICEABR SN, 00HOHERE Table 4. 1R L1 ABRXHND ¥ 2 — b R
PPy a— MEBE) @ No.240ikBRIXD80% CoME0MEN, S v 2 — MER) 2BV Tiio
HEEXFVIFnd 100%%2R L7

FEE LIy a2 — b D VHARI 1.6~15.6KTH D, HABRXICK > TERBBEH S, Toh, Bb
Yoa— FROED - o fEliEIR No 200FBRIXKICBWT HA®SU4KD Y 2 — + %4 L (Photo.
2.3)0 &7z, Ya— FOMEREINO.23KUN0.25DRBRX TTHIOMmM TS - 7245, MOREBKIT 2
~20mmT/N Ty RBHoN, £/, No.26DRBNXTIE Y a2 — F OEIHISEET 2 MIANED 5
nrcw, FHECE TRES LD 5T,

PIRERICB VT Y 2 — PEKEDL D T, BB LUAMEENED SN/, Table 4. 225 857
15E 51T No. 2l OREBRIX T2/ AL S, £72, No. 220 NAABHXTEMR L 220 KD S R
LTh0, ZhoOVEREE 94K TH 7 T LRBRBFALE Vv OFECRESEEBL TV S
bDEEZONED, SRIDHED, SIS TELD -7,

PLLOR» S, YMUEERICEBU 5 v a— MEBIZ BAPHHKKT, L2bERIE 0.5~1.0mg/ £
HERHEER SN B0, WMY+FLey OREPRNRIZ S VTS SIKRFADPLETSH 5,

1990FEIC T - 72 KRB OYMEE RIS 83D TR RO - 72 No . 25DRER X & [ U il
KU HVE Y TEMBLL (MSEHI-BAP1.0mg,” £)o #HER 2rmPl EME Lz y 2 — N 282,
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Z DFER % Table 51Z/R L7, A TIEIIMAR29DAN S & o — FEKARED SN, 1 HEY D D
By 2 — P2 ~19KTH o120 Fh, FRMNOEH Y 2 — MBI 0~ TA L RKRIC K - TER

Table 4. A Xz vV OMERFHLAVYRERICBT 5 v 2 — b RAK QOHED
Number of shoot formation in Ist generation (after 40 days)

M.amurensis var. Buergeri (Inuenjyu)

W+ vE v v oa- MR
Hormone conc. Number of shoot
HBIXET —————— AW Ry oxplants
No.of BAP NAA No.of No.of A% A CEE) va— bk
experiment mg,/ callus rooting No.of Av. No.of Shoot length
(%) (%) shoots(%) shoots (mm)
No.21 0 0 0C O 21 ( 84) 25 (100) 1~3 (1.5 2~5
No.22 0 0.5 25 (100) 25 (100) 25 (100) 1I~3 (1.5 2~5
No.23 0.5 0 25 (100) 0C O 25 (100) 5~23 (10.5) 40~
No.24 0.5 0.5 25 (100) 0C O 20 ( 80) I~ 8 (42 2~b
No.25 1.0 0 25 (100) 0C O 25 (100)  12~24 (15.6) 40~
No.26 1.0 0.5 25 (100) 0C O 25 (100) 1~10 € 3.9 25~40
il Total 125 (83.3) 46 (30.7) 145 (96.7)

HaBRX 255K Each tests : 25 Explants
Condition : WPM Medium,  Sucrose: 20g ¢, Agar :8g,/ ¢ pH:5.4

Photo. 2 FIfEEED v 2 — MK (BRBOAB) Photo. 3 #IMRKEHED » 2 — F K (BIRE400 D
| AR 524K D & 2 — FIERL GRERIXN025) AREPOPOBEL 72y 2 — b
Results of shoot formation in Ist generation 40 day Results of shoot formation in lst generation 40 days
after replanting.(24 shoots formed by a explants.) after replanting. (Shoots divide from explants.)

Conditiomn:WAP midium, BAP 1mg/ ¢, Sucrose
20mg, ¢, Agar:8g,/ ¢, pH:5.4
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Table 5. #IREEICBI KRGO Y 2 — + /R (BHA0HH)
Number of shoot formation in 1st generation (after 40 days)

among five families

X F AR - b REMK QRO Y 2 b RER it NS DR

Families No.of Shoot forming explant Total Av. shoot
explant (No.of shoot per explant) shoot
A 5 4 (8+4+2+6) 20 5.0
B 6 6 (3+4+3+53+6) 24 4.0
C 3 3 (14-12-9 35 1.7
D 2 2 (9-1D 20 10.0
E 17 14 (216°1218137+9+1310+3+6) 135 9.6

(1119-14 )

it Total 33 29 234 8.1

KARABRIX 25K Fach tests : 25 Explants
Condition : WPM Medium, Sucrose :20g/ £, Agar:8g/ £, pH:54

0, BICARUBRZTLHL, 20OMOERTRFNBEREIBEVEIR AL A, Ya— D
HRIFER LS 7208, ¥ a— PAKODR OCAMAKOEENBIFLEHSHED Sh, ¥ a2 — F AK
PHEEFFVE VYOREEPEESSIEFRICL-TEREDEEZI SN S,

3. 3 HIREE

FARIEHICERERA0A B OFEE% Table 6. 1R Lic, ARABRXBIDFHEMEK (344.0 (No.31) ~84.0%
(No.34) THb, NAARMAORBEXICE W TRLWERMH O, £/, IBAEDHFHIXTE, No.
347T80.0% & @ VAR AIR LA, WENSNAARNIKICHRTERWVETS - 72,

BEIE NAABAIX THY 6.6ATHD, NAAOMBEXICBL TEHED SNf, /i, IBAED
PRI IC B 2L 3.TATH D, NAADEBELOMAER LBV TRIFCTH -7, LL,
IBAOBEHIXIE NAABHKICH O SREUI DS ORERE 2 - 7,

BOXBIc>WTRERRITOEL - cd, Hilllickd TR] Tth]) TH#J o 3 BB ICXs L«
(Photo. 4.)s KW & OTRMIRNDE L, F/, MO bDREMWERBNCH O, hREEAER b NE LI 8
L7cbDTH 3B,

Table 6. ICRIABRIIX I ZARORX B OEAEE Z R LI, WERED L DIENAARMX O
No.31, 32X TEZHED SN, No.35KR T No.36iRERXIC B 3IBAE DMK IZMO KW DA
Elpotie THLRIENOART Y Y 2 DFIREHTE, NAAO.20mg LU FTOBRRMBEE L
WEEZLND, RRBIOFIRESL Table 7. 1R Uiz, FERMEIR23%TH Y, KERERROD
3I%TH B0 RFICL > TRIBRIGEN D, BRROIIICASEBLAIVID RS SN, TOD
EMS, FHARSMKICHV2EA S, FROBBEIICS VW TEET LTS 5,
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Table 6. A1 2z v Y OFIRFEE (BHEAOHE)

Effect of hormone on Root formation during 40 days culture

v e v ROX 5>

AERXE S Hormone FEAR RS REC CEED Size of root

No.of -————— No.of root No.of roots —————————

experiment  NAA IBA forming explant (Av. roots) K h i
mg,/ £ (%) Big Medium Slender

No.31 0.01 0 21 (84.0) 2~14 (7.8) 1 13 7

No.32 0.20 0 18 (72.0) 1~12 (6.3) 2 12 4

No.33 0.50 0 15 (60.0) 1~11 (6.7 7 4 4

No.34 0.01 0.5 20 (80.0) 2~10 (4.5) 1 10 9

No.3b 0.20 0.5 16 (64.0) 1~ 7 (3.5 10 2 4

No.36 0.50 0.5 11 (44.0) I~ 7 @D 8 3 0

it Total 101 (67.3) 29 44 28

2R ER X 25508 Each tests : 25 explants
MESIME LO&D%E A9~ b Roots with 5bmm over in length were counted.
Condition : WPM medium, Sucrose : 20g.” £, Agar:8g,/ ¢, pH:54

3. 4 g {t

Table 8ACNELOFERER Lo EWNIZHBT 2 4AROIH LK ES 2 HEESED SN, 12.5% A8
ML, 2o O TRFTESE LIEE L2, ERIEbics T 28 LR OAAFRE, ~— 1 a
F 54 FX90%, BEIX8EHTH -7, HIHOE C BHAEELTOBOEENE M, - 72, £, JELL
ETOARBMMT (Bhk 357 HH) OEHFRIN—- 125514 FXTT0%, B EXT0%TH - 12,
EAADNR LRI NR60% LRI L8 - 7ots, ERORIKEIC X > TR0 RE B, $1XDbBIE
fbiciuvrcfikoducid (] DADIRLICES WS D SBALTOL AR E LB —~2EE2 S5h
5o G, RRROMEEHETURORETRELTZ L L b1, HLOEE SHERETOLE K
WHLETH B,

PbA Ry OFEZD S OMEREIC > VTR, —OEAMIMOES & Witk R
HEBRINCENIZSDEREIKL, ThOoDRE 2NV AIENEETHELN, 0 & 3l#ERD
MEHCS WT B EBER &MV B,

INETIH B RAF—VORGSVIEEH TR 1 Kh SBT3 AL REST 3 &
120 084101349 2 AR WEIHEEAEINTE 2 2 1283 (Fig. ). THb b IADEEH 4 40 H 40
REEBET S L6040 Y 2 — ARSI (1 Va— 2o TAOAKKSEONE ELT), IhE
A0HM > 2 — MEET 5 £21 500K (FEEHEB0%) Ova— b BELN B, & SIC0HRBR M &S
5 EH919,3004 GEiR%90%) OYREARLE SN B, T OWRIAZIEL T 2 & #913,5004 (BHI#T70%)
DEHAAPENHEE SN B,

Gtk JUNICATT 50 % 34 R 2 v Y 2 OBERICEN RO KB % T 5 72101, ARER
ERESZZTEAD O OHBREES LB LEL 5N 5,
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Photo. 4 FRETEICB I ABORE (BKK%KOBH)
KO ED S 6 FH

o KRSl 2 4&R

Result of rooting formation in Ist generation at
40 day replanting.

Big size of root:6th from left side.

Medium size of root:st and 4th from left side.

Photo. 5

a FRE
Good rooting

b FERARR

Poor rooting

Photo. 6 NE{t=EToBEK (EL% | F£H)
Results of groeth of M.amarensis var. Buergeri
in Acclimation room 1 year after replantung.
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Table 7. FHESEHICK T 2 KRR BE (FH408H)
Rate of root formed among five families onto rooting
medium on 40 days after transplantation

FRARL ARG

EED X AT

Families No.of No.of No.of callus
explant rooting (%) formed
A 8 3 (31.5) 8
B 8 0C0 ) 8
C 6 1 (16.7) 6
D 5 2 (40.0) 5
E 38 28 (73.7) 38
it 65 34 (52.3) 65

WESMmMEL EOb0EH D v+
Roots with dmm over in length were counted.
Condition : WPM Medum, Sucrose: 10g/ £, Agar:8g/ £, pH:

Table 8. 4 Xx v Y aDlE{k
Effect of soil on Acclimation in

M. amurensis var. Buergeri (Inuenjyu)

[:l1e1 HER

No.of No.of live seedlings(%)
H +  Transplantation
Soil £ A Jgfb=
Indoor Growth
cabinet
N—3a2%54 b 40 36(90.0) 28 (70.0)
Vermiculaite
2 + 40 34(85.0) 20 (50.0)
Ando soil
it Total 80 70(87.5) 48 (60.0)

EHOFER ; BHEISHHE

Result of indoor : 15 days after transplantation
NfbzE D#ER ; BHE#105HH

Result of growth cabinet in 105-day-incubation
after transplantation
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Mass production of clonal trees of M.amurensis var. Buergeri (inuenjyu)

(These numbers were estimated from the most suitable conditions of the culture)
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Clonal rearing of tree species which are
difficult to cultivate grow by cutting or
grafting propagation

—Maackia amurensis Rupr. et. Maxim. var.
Buergeri C.K. Schneid (inuenju) —

Tadao Topa and Masahiro TaJimA

National Forest Tree Breeding Center,
Kyushu Regional Breeding Office.

Summary

Tissue culture of Inuenju, Maackia amurensis Rupr. et. Maxim. var. Buergeri C.K.
Schneid, was carried out using the aseptic hypocotyle germinated as explants, and the
formation of shooting or rooting and the acclimation of rooting plants were examined.
The germination rate of fertilized seed on MS medium was 76.0% , though rates varied
among families. The best rate of shoot formation was 96.7% on WPM medium with
BAP hormone in the first generation. In particular the average number of shoots was
15.6 on WPM medium with 1.0 mg,” ¢ BAP and the maximum number of shoots on
one explant was 24. IHowever the average number of shoots varied among families,
from 4.0 to 11.7 shoots per explant. A root formation rate of 84.0% was recognized on
WPM medium with 0.0l mg, £ NAA, the root formation rate and the number of roots
formed were increased by decreasing NAA concenirations. The root formation rate
also varied among families, from 0 to 73.7% (average 52.3%). The acclimation rate of
rooting plants was 70.0% in vermiculite medium, though their success rates varied by
the conditions of the roots formed. If tissue culture is carried out under the most suit-
able conditions obtained [rom this experiment, estimates arethat 14,000 treces may be pro-

duced from one explant in only 205 days.





