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Naoei ITAHANA : Plantlet Regeneration by Tissue Culture and

it’s Acclimatization in Larix kaempferi
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(1) #HE Ak
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ZO®, 7)) - v NYFHTEGHP SRR EF D A ZBENICYI DRV T Table 1 1R $ 4k %
ZHhEN30MEHH L, FREMICHR /oo B, Murashiar & Skooc (M S ¥23)'© o R
Table 1. 75 < OFE» 5 il L= #Hilk TYEST L WRAN YD AROEL
Various explants excised from terminal buds vy sEL2BEICHEL, IBA
of 1 year old branches in Larix kaempferi 0.3mg/l, > a¥30g/0, BKTg/0AR

MU 7 HEfE W, &7z, Fitid, v a

ENx=) S REIA E X
Symbol Explant Length WA L% pHEDS.2~5.TICHEL,
(mm)
24mmx90mm DOREREIZ10md 5> L,
a % T8 0.1 A= b2 L— T TI0MRE L7z, BRI,

Shoot apex

WEEA25°C, HEHOLITIC X 34,000~

b HEEMECEN U - ETH 0.3 i o

Shoot apex with several young leaves 6,000 » 7 2 DREE T eI FTT -
7o

c ¥ o (SO 0.5 . B i}
Upper part of primordial shoot BB, UTOERTH, MEORINEHA

q - - B, KIRE, SAEEOfE, Etofk
Primordial shoot BEICFIETIT - 720

e WENGRLHF 3.0

Primordial shoot with barked branch
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2 % %
XETE, 2 %P SBEREST 2 HESAON, FHFELTOVAEETOLHEDELBR SN D -1,
T, FRUOKBEM T 12T, BA®RD S ENHUERY, 1 0HRICIEHOESERL 72, 20K,
XD MOMHERICRE L
Table 2 IZEBBIEE 2 »HDOHEFRI AR L #,0

Table 2. # 5= v OIEE, SR L - AMEKOLEE

Growth of various explants excised from terminal buds after
2 months culture in Larix kaempferi

SRR R MERERER S B B K 2 e form # R RS PEHRE
Explant No. of Percentage No. of %k EREE EBH &% Survival Percentage ~ Average
explant of contami- explant Dead Without flush Shoot  ratio of shoot shoot
natin without flush length
(%) contamination (%) (%) (mm)
a 30 3 29 11 17 0 0 59 0
b 30 10 27 7 13 7 0 74 0
c 30 7 28 6 9 6 7 79 25 2.8
d 30 13 26 1 0 4 21 96 80 5.5
e 1 0 3

30 13 26 22 96 84 8.4

Explant : a~e¢€ Table. 1M Refer to Table.l

MEIC X BERRIE, EETRIBEED >, BEREVARERNFFTHI3KITT XS, -
foo o, AMERPREVEE, BHERRUHRICKE L IABEORHANEL, EOBMMRL, ©
%Z’)iﬁb‘ > f:o
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19884E 4 H22H % <, 11~32BRE 1K O 1 AR 2R U7, L2 HIC, THFEFAE
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Fig.l. #5 =Y OEFRCAZFH» SR LI FoLrR
Effect of collection date on surival percentage of primordial shoots
excised from terminal buds and axillary buds after 60 days culture

in Larix kaempfert

HEfEIE, TEEETIZ10/112H1287%, 10H26H194%Td b, 1IHIIHICG100%ICE L7, £ O%
3H3IAE CATHEEL TR, 4 A22HIE2B%IET L. fIZETid, 10H12HIC60% TIRF D5
AL ODES -1, ZORBTEFOBRA LERICEFREE, > 7o 4 2P Sl L7
HEDHETFRPFIED » 72 D13, HHBETF LIEH T RIRE OB TREE S H ONIT & T
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Fig.2. #35<vOEFH,SHH L AFORE
Effect of collection date on growth of primordial shoots
excised from terminal buds and axillary buds after 60 days
culture in Larix kaempferi
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L4vron 7 =/ ¥ VRO 4-DI) RV a—F+ 75 L /BFB(NAA)D 4B ETH D, RERO0L 0.3,
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Table 3. 5=V DFEWRICBI 24 —-F v VORBHELBEORE
Effect of auxin’s types and their concentration on shoot growth
from primodial shoots after 3 months culture in Larix kaempfert

A-Fvy BE HEY ¥ B form omm o EEELKE
Type of Concent- No. of i EREER Hik shoot HEROHE S Average
auxin ration explants  Dead Flush 10mm>i# 10mmPlE Percentage shoot
Under Over of shoot length
10mm 10 mm over 10 mm
(mg./ ¢ ) (%) (mm)

_control” 0 s - - 1 8 89 15.8
IAA 0.1 10 - 2 8 80 19.3
0.3 8 - 2 6 75 18.0
1.0 9 2 7 78 17.5
3.0 9 - 1 8 89 21.9

- 10.0 10 . - 2 8 80 194
IBA 0.1 9 - - 1 8 88 254
0.3 10 1 9 90 25.5
1.0 9 2 7 78 18.3
3.0 10 9 1 10 7.4
10.0 10 - - 9 1 10 7.4
24-D 0.1 8 1 1 6 0 5.5
0.3 9 1 3 6 0 5.0
1.0 10 2 5 3 0 4.7
3.0 9 2 7 0 0.0
10.0 9 8 1 - - 000
NAA 0.1 9 1 8 89 16.7
0.3 9 2 22 9.0
1.0 9 - - 9 - 0 5.3
3.0 10 - 10 - - 0 0.0
0 0.0

10.0 10 9 1

D A—F v YERN Auxin free

SHETR TN TOIFNERICKEL, 89%M10mmIl LOWFETH 7 1 AATIHEBEICLIIED
DL, WFNOBETHTXTOESMWEIHEL, 75~89%210mmbl FOMETH 7 [ BA
THTNTOEMNMHRIKEL, 1.0mg/L LI FTIR78~100%410mmEl - OEETH -7 LivL,
3.0mg/L Pl kTi}d 10mmEl EOHIGRDEH -0, 2,4-DTE, EQBETHI0mmLL EOilgER <,
BERESESWVIEE, EARELAEDZ VI LESE B0, 10mg/l TRIZEAEDIEISREL
2o NAATE, 10mmbl EOWISE 0.1mg/¢ THRERL8I% TH » 7245, 3.0mg/L Ll ETRED
HEIFED ShIh - I,

HEOESE, MBTRPYIS8mmTH 7, [ AATREEOEMICLE Y ~EOEMAMMBED I
3, 17.5~21.9mmTH -, [ BATE0.1, 0.3mg/f THRHEWLH 25mm, 1.0mg/¢ T18.3mm,
30mg/L YL TR T mmTH D, BENGVEEEIP 7, 2,4-DTH I BALEBICEESSVIE
ER VS, BHEV0.Img/L DA T H5.5mm THEDKZSDUIT ER D 7o NAATHEBEEOE
EPEICH Sbh, KROEW.Img/L TIRMBERBEEDLS. TmMmmTH - 705, BEOMME & &I
SV (e SRR AR Al



A7y OFFERIC L B YPEYHAO R &R —23-

4. REFDORERK
(1) #EE ek

1988 12H24 R IcMAB R £ » & —RILBEBENICERE SN TO B ITEEREARD S 1 EA RO %R
IRARIL, REKREEIT - %, KBEMAT 32 Ui g 7o, B, Mk v €=
v, BB VY AU LY o A% QIR LM S B, NAA 0%7:120.03mg/e,
6-XvyIu7F=Vv(BA) 1.0~10.0mg/l, ¥ =¥i30g/0 EHEXK 6g/L xiRML 25 iTH D, Th

FH o100, A4F100MH O3 2 REf T 7

1LBR#I, WHEMENAA, BAZRO FELOBMICHE L, HEE, REP25C, AR
K11 & 54,000~6,0000V » 7 2 D IETI6H R HE T TfT - 720

2 # ®

HEELULTE, EBPBOLVE ZKEAR
AL, 7THEM%RICER HoFTHBEOR
TEHF@F AN ZABERE N, TDK, F
DORKE ANV ZDOFEPBE T, NEF
OEMEML 720 RNEF I, KFEHRIZEKX
L7 B8, &5 VIIACE NI inA L
Wic AN AR S L RPN S S R,
HEBEHHEANDOFORBEICE L TWi
(Photo 1o

Table4 (2, BEBEEHIEL TH 5 11EMK%
DATEH DIEMAIRI &R Lo
FoEFERIZ, BARTEIRMLIEA,
5 mg/L LT TIRIO%LUETH 7 UL,
10mg/f TI320% &K<, LTV
WBEYITOLRELLEADBH N, —H,
NAA%ZBAEAETRML 28A&CE, &
FRIEBAOmMg/L THE<, LWIFROBA
BETOAERIO%LL ETH -1

AEHF IR, AFEROEVB AL0.0mg/L 2
FERMU BB ZRVT, T XTOEMT
s h, BARESEGVIRERNEFHEF
DEL, NEFEDSE VHEEINRD S hic,
F72, NAARRMUZZEA IR, BRIno
Biir & 0 AEFHERESE L, AEFHBLE
ot

NAA, BA&ERIORMICHHRL,

Photo.l. #5 <y OFITHERKE N REH
Adventitios buds formed on a primordial shoot
excised from terminal bud in Larix kaempferi

Photo.2. FEXER LK 5 <Y OAREHF
Adventitious buds developing on a primordial
shoot in Larix kaempferi
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Table 4. #5<=VDELSOLREFERICBIENAARTBADE
Effect of NAA and BA on adventitious buds formation after 11 weeks
culture of bud used as explants in Larix kaempfert

NAA BA KR REFTEER  FEREFK F oy 3K
Survival Percentage of  Ave. No. of Ave. No. of buds
percentage adventitious adventitious bud including original bud

bud forming / adventitious bud / adventitious buds
explants forming explants forming explants
(mg/ ) (mg/4) (%) (%)
0.0 1.0 100 20 2.0 3.2
3.0 90 22 3.0 5.5
5.0 100 50 4.4 6.8
10.0 20 0 -
0.03 1.0 100 70 28 4.3
3.0 100 90 4.1 7.7
5.0 90 78 4.0 7.3
10.0 90 100 6.4 9.6

1) NAAKUBASRIORHICHMAER TEE®R GHsEREK
7 weeks after transplanting to medium without NAA and BA(After 18 weeks in total)

REFRORWTYTOFOL  BHEEBIL 245, —PEIHFE L7, —F, BHEBCH - CERShE
REF b A oNI, BAEk THEERICE, HRYIEVEZOBIZE -2 (Photo 2). BAEk 7 8R%
OV BMEET L D ETHEML 228, BREREERIC, BABESSWEILEEL, NAAZEML
REAIEPot, ITNSOEVHRAEEBM LAY, BREIEHLNT, EOHEATEIREID
BRI LS - 12,

CD&HIT, NAA, BAZHRIMUL M cHERET I Licky, REFEMNEREN, NAA
0.03mg/2 VB AW0mg/L ML 72B&T, REFHBE» -7, UL, REHE, ELEMLE
PR LD -1,

m ;)

HAOHIEEZHN &3 5580, MELFEMIETYMMELHLETE AL ETH B, T, TR
VOl U PSR AT L D R B0, 45wy OWSICE LIS ET S e T 3 LB S
5o RIBOEHEICENAA, IBAREDA—F Y UHBHWONZ I EBE VI EMDS, NAA, 1 BA
OB THEEEE L, RRAEERETT S L &b, SIEYIAD FL LR O FI I g X
Na0EIDERE LI,

1. REEOERKEFER
(1) #E& Ak
19885 2 H10HIZ, R&E10~20mmDHEECIAHEL, A1 ~2mmEYBRL TH S, WKET v
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E=Y L, HBRANVY Y ARUCGE(LANV Y Y 221 2BEICHELIMSEHICTI BA, NAA, va
Fi30g/L EEK 6g/L #MAFEEHICHT 2o NAABERU I BAEE R, ThZEho, 03, 1.0
mg/f & Lo AELAHGZRIOEEMED 1 FEROEFEN 2 P ARBEL B ONEETH O,
R B S & T A& L,

WSR3 T S5 100M#%ICEN A AR L ST RERORBRIc L AME D b, F 1,
19A%H 5 Fit AV RCKRBEORDPED Sh, TOHALSESME L, MRFHEEHERITE-TWw
BV, TITR, CORBOPAEREEET S,

35H#% D 3 A28HIC, NAAZRMU M TR ZER LcHfEEM T s w2 ~3 &, FH16K
BEEAICRY, FRoEHb s+ —F v vEROZEHNCERE L o, thoBRFE LR L 7283,
B LS Wela Rt e B e 7o,

@2 # R

Table 5 ic, REKOEHZEHRERL 1,

Table 5. # 7 = v OH&ZORFEEIZREH

Root primodia formation on various concentration of
NAA and IBA containing medium 1in Larix kaempferi

NAA 1IBA HIZRE MRIEEN KSR SRR
No. of No. of root primodia forming shoot  No. of root
shoot HEEAK days in culture primodia shoot

(mg,/¢) (mg/4) 19 21 28 35 49 with root primodia

0.0 7 0 0 0 0 0 -
0.0 0.3 7 0 0 1 1 1 1.0
1.0 7 0 0 0 1 1 1.0
0.0 7 0 1 5 5 6 6.2
0.3 0.3 7 0 2 5 6 7 6.8
1.0 7 1 4 6 6 6 4.0
0.0 7 0 3 4 6 6 3.8
1.0 0.3 7 0 1 1 5 5 2.6
1.0 7 0 1 4 5 5 2.8
it total 63 1 12 26 33 34

1) 35H%#% after 35 days in culture

REFERIENAA03ImME/L &1 BA1.0mg/L DHAE THROEVIIORICED Shic, ZOHKLIZWIc
DM THIEER S N, BHRICIZLEDHERD ) BIBR(TI% ITEKE N, 0BT TIIE ST 1A
DOHFIRFESTER S hich, ZORICHRFEEETR L g3 ah -1,

R AR L cmEiE, NAAOERICL > TRLY, IBARTARRML TR, REE
IR g 2 A LD, WFERE22ARLBICER I N, NAAZRML 25&81E, BIE
BEEERLAHEREOEHTHARRICEED SN, BHEBICISALZLIBZ6ATHY, NAAOS
mg/f Tid, 1.0mg/¢ & D REENE JERS N,

SEERIE R, NAAERNTR1IETH 724, NAARNTR26MEULETH -7, T/, RIE
HEEIEINAATLOmg/L £90.3mg/l T%<, 1BA0Smg/L MlEEIIBAEITRGE V68T - 1,
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—4, NAA1.Omg/¢ Tid I BABRNOETE ) - 120
Table 6 iz, HEEEEE L AZHEZOBOMEREE TR L.
Table 6. # 5=V OREHEPSOROBEICEFE4—F v v 7 ) —DOEHM~OBHEOE

Effect of transplantation shoot with root primodia to auxin free medium
on root growth in Larix kaempfert

HIFEHE ORI AV

FREES AR NAARUIBAOEE REE ¥ L B REEERK R B RRREE
I Concentration of auxin used No. of root No. of No. of Max. length
No. of shoots for root primodia formation primodia treatment shoot root of root
with root NAA IBA /'shoot with with root /'plantlet /plantlet
primodia (mg,¢) (mg./¢) root primodia (mm)
KR

1 0.0 0.3 1.0 not transplanted 1 1 10

1 1.0 1.0 ” 1 1 30

3 0.0 6.0 ” 1 1 12

3 0.3 0.3 6.0 ” 1 3 7

3 1.0 47 s 0 S

3 0.0 3.3 ” 1 1 5

3 1.0 0.3 3.7 ” 0

3 1.0 3.3 ” 0

F—%v Y7 -ORMICEE
transplanted to auxin free medium
15% 0.3, 1.0 0~1.0 4.5 9 (60%) 3.9 14

1) : 35H% After 35 days in culture

2) : 65H#% After 65 days in culture

3) : NAA 0.3,10mg/€ & IBA 0~1.0mg/¢ % FM L - M TREE 2R L 7250 5 156 KA EIEA I
15 shoots with root primodia were sampled randomly among shoots with root primodia on
NAA 0.3,10mg/€ andl BA 0~1.0mg/£ containing media

HREBHLED - 125G, NAAZRMLU S OEMCRIFHEZE LSRR, 24K ESME L
foo UL, NAAZFIL M CREEZTZR L CHERI8AD S 6, RAME L2215 334K (16%)
RFTHD, BROIGATRANVZAPFEL, REESBDONGE Lok, — 4, NAAZRMU 25
M THIERZIER L ZAHSRIBAE A —F v v EROAEHICERE L 28413, 9 R 60%) D% TR
BHEL, TAOHFZTEREENSEDONB M7, £/, NAAEGI U 7 554 TR % K
LcTHREZBM L 2 5E9MAROIRIE, BRI LD - 2BA0HREME L D2 L bEd - o

COEIE, NAAZRMUAEHTE, AVv20ERShBBEESERE N, NAABEM
0.3mg/¢ i31.0mg/L & VIRFEN L F BRI NI, T, WEEEERLHEEBR LIV
B3 A v 2D P LIRAMB I S WS, HIREBMT 2 S Lic k0 BBMEL, +—+ v v
DHEMA~ OB IIREED 5> OROMEICHEMNTH - 72,

2. RRIZBIBNAARY | BAOEE
(0 MEE Ak
FESEREN] 2 50 1 AR OTHF LB L T o0 Tmm Pl EOTER163A 2RI H -, 19884
3H2BHI, HEOEFHEmmEVRLAZOL, MSEMOBBELEEREZ 2EEICREL,
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IBA, NAA, v afE30g/L ERK6g/0 EMAEMICHT T NAA, TBAW, Table TII/R
TEELL, ThZNI0~UAROHEEMANT I, 8, NAARER, ER1OHEH,S1.0mg/L
£00.3mg/L TREEDEKBEN TV ADT, 0.3mg/LLAFE L,

REfT O R49B 2 #@ L 72 SAL6RIC, MEEEZER L HEE LiIloBh» o4 — % v v 2RV ok
HCHH L 2o £/, SHITHUBRICHUEREZ R L 2RI > W TR, MEEDED S i T —
F v EROIIEHICER L o, FEEIE, RES25°C, Prfadtlic £ 54,000~6,00000 » 2 R DRBEET
18T H & T1T - foo

@2 # R

MR 233011, 7T RU%) OESRT, HEEBICERI NIV RIS ED S0, £ —F v ¥
ZRR W B A RS L7049 RIS, 45K(28%) DRICIIEE A GED S hic, £ DBRRERE %
JERR L 7o Higkid, T8HEDTIA(48%) £ THEMML, TOHBLIBICH /ISR EEZ R L2180 -
too F1z, BHILAHEOE EF, WIEED S HAMOGHPIAIKE Lcd, 4RDHEZETE, 21X
BREL, HEEMNED SNEE T,

Table 7iC, HiZZOFKRCBITANAAKRVT [ BAOEEL KL/,

Table 7. 75V OHZOFMUCBITZNAAKT ] BADKE
Effect of various concentration of NAA and IBA on rooting of shoot in Larix kaempferi

B IRz R PR FERRARY FEARAREY B
NAA IBA No of Percentage of shoot TRk e
shoot with root primodia Ave. term for  Rooting No.of roots Max. length

49F %" T8H % root primodia  percentage” plantlet?  of roots

After 49days After 78days formation? /'plantlet?

in culture” in culture
(mg/¢) (mg/L) (%) (%) (H, days) %) (mm)
0.00 0.0 11 0 0 - 0 -
0.3 11 9 18 59 18 1.0 6.0
101 27 45 ) 53 45 15 113
0.01 0.0 11 0 0 - 0 -

0.3 11 9 36 66 36 1.8 7.3
1.0 11 18 36 56 36 2.3 8.8
0.03 0.0 11 18 45 56 45 2.7 13.5
0.3 1 27 45 16 45 2.0 12.6
B 10 a7 36 4 36 1.8 10.3
0.10 0.0 11 18 55 55 55 2.5 12.3
0.3 10 40 60 49 60 2.7 9.3
1.0 11 45 49 63 2.5 8.0
0.30 0.0 1 64 73 44 64 3.8 12,5
0.3 10 70 90 45 80 3.6 12.6
1.0 11 55 64 44 55 2.3 10.9

D HEEAERLESEA —F v VERNORHIC B B
Transplantation of shoots with root primodia to auxin-free medium was started after 49 days in culture
2) A —F v VERMOEMICEEBEE®RI0AGHIAR)

30 days after start of transplantation to auxin-free medium (after 80 days in total)



—28— HAERE » ¥ —PILHlE $115

HMEHRER, NAA, IBAELEAMOD —
Heh e N A AO0.0lmg/€ #2543 & 730 L 7o 8% =
HTEERES OIS - 1o,
NAABESEOLEEREREZRRIS
<, MEEFEWIIBICERS i, 7,
NAABESSOEESRBERGEC, BB
HBEh -7, BOKIIZHOVTENAA
BELCE 785 ~E DM - 72,
H1IBAOKEIE, NAAD 0.0lmg/¢
UToEVIREOSA RIS 5 hh,
[ BABEOEWHEMT, RFEEFZEE,
FRBRNEC, BrEh -7

B IRFEEE, BRROE? - 20
¥, NAAO.3mg/¢ & 1 BA0.3mg/t %
WML KT H 0, 49A%ORFEEK
RIIT0%TH - 120 T D%, FITHEREER L 2B D 54T, BHEEBICRFEESHEL 8
Z0bH, RPREIOKTH 1, £/, TOBEAH, HWERIE, g 3660t b b, REREOTY
H13mmTH b, FEBKH BN TO7/2(Photo 3)s

Photo.3. # 5= v OFh SEAES N @ik
Plantlet regenerated from a primordial shoot
of terminal bud in Larix kaempferi

3. RRILHIIBHOEROTE

(1) MR E A

198846 1 ATFANC, 1, 2EAMK IEHR, KU 6~39FEAMEL 3EEL» S 1 EAR BRI 720
1AM SRR E VD, RERE L%, £k BASICIEOARE M - F L L, HER
TryEZY L, BBAINLYY ARV VY O LK 1 20EEICKE LM S B (s F D
HERHT 7o 4H100IC, WMRIEEAEEMICN AACSme/L R T BA 0.3mg/¢ 27 L -3t RIS
HEEBR AR ~HREBME L 7o, T 0%, EFICRFEESER S ST, PRERLE CHEKRORE
R ATEEHD IS SR B U oo AU IC B L THh S10BRMR KRB ER LR VR
DR (RERR) ZIE L, B&H I, @EEM25°C, OREEELTICE 54, 000~86, 000V » 7 X DAL
TISRKHERE T TfT - 72,6

2 # 2

R 2 ORBUIB60M T H - 72A8, HEICTERI e 19H (5.3%), HMo A SEn 73
H20M(5.6%) &b - 7o AT DR TR IO o 2RV,

Fr, WFEEPAREMICBREEZIOED S, HEERO A L ICREDIRFESER S hih 7o, RIE
EATR LI ERI32014(63%) TH b, BHEHEMICEEE T D5 b O1TTAR(88%) MHEM L /2,
B D2UAR(2%) TRANVANE SR URFEEHE L 72

Table 8ICSHEMIADTEAD BT 5 FHE OFEEMOBBEIR L 720
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Table 8. # 5 < OTENFH & OLYREYIRD AT BT % R O s DR
Effect of age of mother trees on plentlet regeneration from
terminal buds of long shoots in Larix kaempferi

FHEHERY LEMREEZ RS (FD FOR
B D Fwa (FE) Ave. shoot length” Ave. term for root primodia Rooting percentage”
Age of mother (mm) formation? (days) (%)
tree (yrs.) 183 i B} Ht 53 &t
Mother tree Y Mother tree iy Mother tree R
1 2 3 Ave. 1 2 3 Ave. 1 2 3 Ave.
1 114 79 8.7 9.3 31 23 21 25 80 92 89 87
29 58 5.7 6.9 6.1 30 25 27 27 77 67 66 70
6 39 49 6.9 5.2 38 41 40 40 57 50 73 60
10 50 36 4.7 4.4 40 48 - 44 73 62 0 45
16 55 54 4.8 5.2 38 47 32 39 47 67 43 52
20 4.1 29 7.9 5.0 44 37 33 38 71 60 29 53
31 28 29 3.3 3.0 17 58 51 52 73 39 43 52
39 32 28 2.9 3.0 - - 52 52 0 0 86 29

1) 2/, H60% After 2 months in culture.

2) BEEEREHICBE%KOBA¥ Days after transplantation to root primodia initiation medium.
containing IBA 0.3mg/f and NAA 0.3mg/{ .

3) BEEF A MIcHAE%KI108%  After 10 weeks in culture on root primodia initiation medium.
Shoots with root primodia was tlansplanted to auxin-free medium when obserbed

4) 3EFZLOTEHABREL, KR4 1 B#tE L7z Terminal buds were collected from 3 families and
each family was dealt as 1 mother tree.

SEEEGEE 1 FEANIImmERGEL, MEETR6 Imm, 6FEA~0FEE T SmmiAig, 314
HLLETER 3.0mmER Yy, FEHSEVEEEWVEESED SN, UL, 64F4ET 3.9mm, 204E4
TTIMmOBZEEH D, KR« HEICLIEVOKE D - 7o, EYRERERIRIEL, 1, 2 4 0 R
TR2A~B EED» - 7208, 6 FAELUEORBTRINLVEL, SIFEAL OB TR 1, 2 F4E R
DK 2 fEDS0HFTRTH > leo F7z, FRIT, BEOEHMAEZVEEETT2EABED S, L
»L, FARRTIIOELETH 0%DOBEHH B4, 3HEETH8.7T%E S VEAMH 7, DL
i, oo OUYAOREETE, FHIEVIEE, FHLORELANEDES, RIBEHETL, B
JREDOEEASE L, BROEHOBLENED SNich, BUEBRTHERIZL VEL SHE~OKED
FARIL AR - 12,

NV % # % & 0o | it

ABREN & A TR - WIERH, A BROGHIENEL(REE, 0y, RBREO
HOGEIAEZERICETAHICR, YHEMEEZERE» SO L THTBREL, ThsomEs
DEAEFEML, BAOBRRBICAOT I EALETH B, TR, M2 HTcBHE, &
B2, WE HAOMRICETCEIcLY, IHMLtTEsh L 2RI LI,
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1. BHEFE

19894 4 A 158 I 16FAMkBk O SEYE0AEHEL, RBEEL SO L TIRICHE L X
ERVELLTLS, V- rEREN—IF254 FORESY (D) 2ANALY 7 4 —Fy M2 1A
OB LT, TORBEKTEKLTHrLOHRY 7oL VBIRBRICEy PEANTEHBZ Rz F LV
THHL, HEENOEEC, 3,000~4,000V v 7 ZOMETIGHRMAEORMA FI@E Wi, #v b
ISR O SEIADEDE S 135 ~3Tmm, BB 1 ~TAH, B6EVIRE 7T ~40mmTH -7z, #v
FANOBREEIZ 2 ) - XY FORTITL, H5h LRy P ROCHERA -7 LT THEL,
RBR0% x5 7 — W THE LT,

501 HUHEICR) 7oL vHAS, LRy P EIOHLTA S RBECHL, 6 H3H (330K
Ay FOEFEHAOHKRICHEEL

BETE, YHEIFEEBMELZR Y P 2R, TIE~18F F TR T | ARIOEEEK ET -
teo o, WIERTIE, B GhL&E70cm) ROMAHEBSH TE - 1o, EXBEE, HBROAH %%
DT - 1 AITI335%, LIRS OB AI0% TS - 1o 6H30RIC, MROHIKMNICEA D HRER
B o ¢ bl o EREL, THIMR I BB EBRE L7,

10H 5 BICHi %380 I > TIROFERIEAA Lok, BRCRDICRIBL ., £/, 1990F4ATF
AN LB A BRICBRE L, 11 FacliZ2 iy L TIRORERNZRHE L 72,

2. # R

BEETE, YEYREBELA MO Ry b TEHEHS A
WiHRE ARSI NY, YEYERBEEE QB EL
Wipote, $HBERETHE, YEMKIBLEH T OHEGN
ip -7, BECELTOLSESPPELLYD, £y b
RENCIRSEEH U oYk (Photo 4), FEEICLF %
TRk L -9 iz s ico HARB L T 5 & H 2
% L o ks s L 7,

Fig. 31z, YA OLER, HiE, KXIFOBEREOHEH
RN

HERITHAIOET BXLULETH-72h3, 20HLEV
WWIETF L9 H8HICIEEsw (U3K) &8 -7, T H1THLEI®R D
HEFLROETE, HHOMECEAOARREICL ST
EEPERE LA EICED, HRICHEOWE - R4
HiIcHEBW I EMRREEZ SN 3,

T/, Wi, BT TRBICHT, BAKBLT
PO THPHET, MERIMOR. oL, TASHR 58 A Plantlet just befor transfer to nursry
PRI TRIBIC » 72 S HPMLBRIBBE LW bed in Larix kaempferi
¢, 10A 5 Hizidllemic i » 72,

Photo.4. HIR~¥ 9 IEF O SREREYIA
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100

1«

80 F EEE (%) /*\ )
Survival ratio ’ \\
60
- R
SIS
40 F Average hight (mm) N 4
N /
| |~ Z TR SO
j Percentage of witer \‘l
20 buds forming plantlets
/“
0.k - A
4.15 5.1 5.15 6.3 6.19 7.1 7.17 8.9 9.8 10.5

H {+  Date
Fig.3. #5 =y WPk o lgftetm

Procedure of acclimatization of plantlets in Larix kaempfer:

—75, ZFOREITS AI5AM BT, AFEHERIE T AhaiRbEV8I%ICE L, T DR,
KRIEHEAEIF I H 8 HO0%E TE F L7, 10H 5 Hic90%ic LR L7, A THISSBRBICET L
BEE, REEEROE -7 &—KTEE00, BELMREILXFOWRIC X ZMEEL, T,
ZOROMWRIZHFORTCIZHDTH 5,

Yk o B ORI, HEETEIREAC, ER6CTHY, BETEIREIS~20T, HE28~
0CTH 1o —H, HIRTWE, HBACYEMEEZHEH L6 H FHCBESREL S INS X D5~
10°CEL, TATEIZE IR BELEREREIC/E /oo 7, BEPERE LCEHAOTKOMXIRE &
3B ThH -1,

HAOHKBETE, 752 v 3T AP EIERGRICAF LR T 5 T @D v, £/, HAO
WK TRRE BT 5 LEEDS N80, BEMET L, TOX)RRESRME, LM ET UL
LTREMST SN, HEEE I LIEEZ SN,

19904 4 HICBH L cHI1I3AD > B 3AR SARLE > THHFEMHEFETHE L2, Thodundnd
RIEEI0H OEEH 3 e AT OW TH » 7oo T DHAFE L i s <, 118 A ML 2 RS U 7B pd
OYRBEDS0% I H 1 B 10ARDHBE SN, BEE, 9~39em T0emPl Lz 2 K TH -1, F 12,
HOROIIAAR~10A, B bEVIRIEI8~48cmTH - 72
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vV o # %=

ARG P RE VB EMEICL ZHRPEL, NEVEBEERIREICL 2, 75wy 0XH s
HOkEas COMRMBAD N, ROKXVAREM T2 HR, HENOKES L, MEERE1
EHAD 3% L O PREVI%TH Y, RAGE/NSBARABLOBRICHHTE 0, K EMB &L
BOOMEBRRIE, 71 < YR TRELAEAOKE WY, £/, I XX TRAO~T%Y THD,
oy DHEREREIL, 7<= vE EREBVWERDN, I XAXDE,I -1,

72y OIEF LD, SF LML TS LR, FFEARCREL, BFoREHIELRE
BALADHRICRKRE LD > 1, T/, HERRIGHASEC B33 ERVNREKE L, 71 <
YRICBOTORBICEBEN SHEMEONZH, BRI ETIIIEHRICML S 3HESB oAl
W EBSHGEENTVWEY , LA TR, ERCEAFREFRGLRTOMEICL <, HEIKK 3
FETHOMFICE N, T, REICKE2FIMMELOMERE b b ARIREOY « skE @R TH
PR OREHMED 5N H, WIS/ B RMERN L, BRHBORZIILAEL SNV,
O BNHHEEEREHNOEVICL Y, EFIHRCEEL, HHFIERCREL L~ E 5L
5 b,

B 7= vid, AARRETE 8 Hhf)h SR L, TEF LA EAICRIRIREEIC AL IEY, 2 H Al
A HRRIE A T L TRRIROIREBIC 20 . 2 DBKIRD EFHC & 75 > T SARICAFRDE
EEHZEL LY, 4 Hic?s 3 CEFESBEREAHE L TRENILOH, BENBESZY, 1,
-y Nh52YT, 10 TAMRICERIRS B 2KRL Lca, BHEFCABELBR»PRE D
BB, D& BREPEAENTOREDIREES, REWFHIC X 0 B2 20, RIELSED
BEFREESRP - EEA SN, I0AHAIOTES» o TOHREBRTE 34, FVESHHD T
D OBIGT s EATE T, FORIEME UM SN G, 4, KERTLEFELHV 284, TETHE,
BHEF LD RIS D AR ZRB L P T CREORFESA TV EIN, 9547 v/3Tid, 100 FE~
SATMA O T IR HASB VR EEHR~NOREN BB S L EpREI ATV EY,

FhOHENDHER, 0.02mg/L DETF » EMGEIEE, A—F v v ORBBEBEICLIVES
t2o IBA, 24DRUNAATREBESSVEEFOLEEFNEL, HESEI N1, 7, TAAT
REERTHFOEFTICEVRED SNEh - o ROHFNOKENRP->2DIE, I BA0.1~03
mg/eWMUIBETH D, INTOFSHEFICHKEL, HFZEoVWTFhoE o Er -7, Lk
MBoT, #I=2YDE,SHEHEREAFRT BICR4BO+ —F v v 0OhTR, 0.1~ 0.3mg/2 D 1 BAXE
bERE KNS N B,

Ay BRETE, FRBILLOREY, 2HFERELEPERSN TV S, Cuesick b iF, 2084
DI—0 .y h Ty OREFEO~I00uMOBASRML B TREE L T2 HFAEHEZEL, BA
S5uMU. Img/L)BROEDTHBE LTS, £/, Boncab’id, 8A~4 A Tl4E, #5=v
I8 4KHE TIOFEAMUOERFABA 2mg/¢ BN L fhEHT SURMIRE B AR 8T E A AR 0 o 1 b
THELTAEEE2FEL, #5°vida—oy Sh5=ey, Asevea—ny s 5e vl
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DAREHFEEER LIZS W &, REFOFKIZE~I AR 3I~4 AL cME T vl & 2ilE
LTWb, —F#, LALIBERTES ' &, 128EE DI —w w52 v A Sy OMBORKELZB A
0.25~10 u MZ R L 73 THE# L T caulogenic callus #F&E L, 1 £/41@325uM (02371
0.56mg/f) OBATHEEMZL I E2HWE LTV,

AAETIR, L2HIEEREHBL2OT, AEHEREBE LIS OEAOHF2MEIE Lol &2 573,
NAA, BAZRMUKLEMTHEAREET A &Ik, REFBEREN, BALZTZRNL B4,
INSOMETHNE SN ABEELOPPOE dSme/l TAEFRE RSN, £/, NAA 0.0
mg/f DFEMC X O REFORERMPMEES N, FEFHIIB Al0mg/L & OMAETRGE N -1,

4=y F OFLEIHROBETE, +—F ¥ VRO TPE48% ORBESE LAY, 12
HDa—oy 52y OBBORRICHRT 2HETE, RERASEWEHZAML CWE TR«
BIENMTRETH B, LrL, #5< v Tl 16EEME RBERERBE T 2E8EZOVThbA —
F o VRO TIIRR L1 - 1o,

—H, 3—0y i hS5 ey ORBARBAROBHRTE - e N—3+a251 FEAWAEXRRERETIH
TREEHIC I, FEMEIZ I B A0 M(2.0mg/¢) TIi340%, NAALOuM (1.86mg/€)60~100%TH b,
NAARIBAkYERTVWA T L, NAAIOLM(1.86mg/L) Tk 5 ~10ADREEIS RS 1
5uM( 0.9mg/L)TRR1I~2MTHBZ L BREENLTVWS, £, VA<V F, OFBEICL B H%K
T, BB LA -+ VBEER 04mg/t (NAAELBASR) fHEDOEZRBE WY, 5=
TINSOEELDPPEN Omg/L U N TRBRLUAFER, a—oy 152y EHUCEBIZEINA
ARIBAXORBICHNTS - 72h8, HEEEIENAA 1.0mg/2 TR, 0.3mg/t Lo, 74
7Y OBABITEWNAA03mMg/L & 1 BA0.3mg/L 2HER 2GR 1o, £7:, WERER
BicA —+ v VIRIRINOBEHICHER T 3 Z LOROMEICHEN TS - 72

Mg S X 2 A OEE R, —ICRBOERIEVIREREICE S, 5=y DOKXEL S DY
PHAOHAICE VT, BBOERNEVEERFORS, RIBESETL, BROFEROEEI K
W EBHSMITE 5o L L, 20FEAROETS | EAEDOEMROHERELT VKESA >0, 39
FEAR OIS TORIREN X LEVHEAPH D, FUFERTOHF» SHRENOBREPLHRRIL IR
& Lrciikic i p R -1,

74 =y XA 5y OFAEZRROYIMADIALTE, BEOS LO>URICE LA L OBEENGES
LY, R¥OFEZHROPEYHATIIM L 2D HF OB ESTEEFE L TVBEY, £/, I—08y
7 5=y TRIBHROMEDAZE, 1 ~ 2 HI20°CTEILLH%, E— b« =54 NEAYICHBREL
1 ARESSEZ S O TEBICRES T ETORMES L e EBHMEINTVEY, A5 vy Th, |
EhSHMCHBHE LS OETERINGTHD, ChooBSLEHFICEVEIATHIIRES L,
LipL, &8 LYk e BNl LcBRORGHORENTE ST S DEFRMET L, 1,
Bk Uk, BRRETRERS NV AENERE N, HORE D shi, ok
SREAF ORI < FOFEZMKROYHEYAT D SN, PEYEEZREQR L >3 K
BT 2 L3 EALOMIKEBHEICBRE S ZRFZRERT 248, BEL SIEELRENS ST,

1 v=XvT3emld LEOBARIL B, UL, SEIORBRTE, HE30cmll LOME, 2K &iEh-
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bk Sz, #7=y TREPOMGEBRL, BRI LM TEL, Tk, YRMEER T
CHERNEE, BE, FAOICE T LItk Vbt —F, £FOREHICL D REF MK
Ihich, REFRELZEBLALOODEOMERED SHEH -1,

EANE - FERMICL B8, AHED S ORLSLEHZOHERK, HEOMME, R, NEtLoEREH»
5L 5, HFROEMEUNDOBIRICOWTIIEMAICafEL M -7, LinL, FEWMOSVRBETRTS
NBHENEC BIRRBEV &, IMEBRETAENEREI NS L0 S, S oISt ILhE
DRFBBETH B, £, WOV TRIFFBCL VRS NIREFHOM L, REFOMHMEE
B3I ENBUNETH B,
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Plantlet Regeneration by Tissue Culture and
it’s Acclimatization in Larix kaempferi

Naoel Itanan’

Summary

Factors affecting shoot growth from primordial shoots of buds and adventitious
root formation were investigated and plantlets acclimatization was carried out in Larix
kaempferi. Explants excised from terminal buds showedshoot elongation but ones from
axillary buds showed only needle elongation. Ina comparative study of collection date
from October to April, there was a seasonal trend for shoot elongation of explants.
The response was high in explants excised later. Shoot elongation varied with auxin’s
types and their concentration in the presence of 0.02mg/¢ of Zeatin, 0.lmg/£ or 0.3
mg/¢ of T BA were most effective. Explants [rom terminal buds produced adventitious
buds when grown in medium containing BA 1—5mg/£, BA 1-10mg/¢ + NAA 0.01
mg/¢ . The combination of NAA 00lmg/2 + BA 10mg/£ was most elfective.
Adventitious buds showed needle elongation but did not show shoot elongation after
transfer to growth regulator [ree medium. Root were formed in the presence of NAA
or IBA. NAA was superior to I BA. The most effective combination of NAA and
IBA was NAA 03mg/¢ and T BA 0.3mg/¢. Transfer shoots with roots to growth
regurator free medium was effective on roots elongation. Primordial shoots from adult
trees grew shorter shoots and showed lower rooting percentages than those from young
trees. Plantlets transplanted into pots were hardened in a culture room and transferred

to a green house, which gave a 90 % survival percentage.

(1) Hokkaido Breeding Office.
(Tohoku Breeding Office.)



