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Hirotaka Isikawa : Generation of Adventitious Plant Organs
by Tissue Culture Methods in Forest Trees
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Shikimic acid 2 4D Shikimic acid 17 mg/1 +
17 mg/ll 7 0.05 mg/l 2, 4-D 0.05 mg/I

Control

IBA RNA Adenine Kinetin

10 mg/| 5mgv/|‘ 5 mg/| | 5 mg/|

GA DCA TIBA
2 5 mg/| 5 mg/! 5 mg/|

Phote. 1. RWHHICBU 2 At u—7 v Y hVRDER
Growth of P. strobus callus in the Remnerr & Whaite’s medium

1. RWEHICBUW 2R tu—~7<YAINVZ2D4EE
FBREA—Fv v LOKX
TEBuZ IBA 10mg/l O #x 1
Growth of P. strobus callus on the simplified RW medium.
The upper row : without auxin,
The lower row : supplemented with 10 mg/! IBA.

2. Atu=T7=YAaNREELOERAEHNERMOG LICEELLLEOER
IBA 10mg/l K&, 2,4-D 0.05 mg/l KTORIFERE #x1/2
Growth of P. strobus callus cultured on the same medium supplemented
. .with plant growth substances. :
RNA : Ribonucleic acid GA : Gibberellin
DCA : Dichloranisole TIBA : 2, 3,5-Triiodobenzoic acid
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Photo. 2. EEIMADA It r—T Y ANROERLZOREDR
AV ZARPCFBESMEBR NN
Callus growth of three month’s duration of P. strobus and observation of its
vertical section. Lack of organ formation in the inner part of the callus.

1. /MIFPSBEULTILAKDR bue—TYArvR  #X1/2
P. strobus callus in 3 months after transplantation of a small piece of callus.

2. ELEAVZORBUIF, BEMLOEBHREHSLY  #X20

Longitudinal section of this callus which did not differentiate buds or roots.
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stte TOTEDSBNEEICHE— UERETS RENRD ONIB=2 T AV TEMICERT3E
BRRBCCT—RIT W - 12

TH=YE 7oy ORISR TIREMICAE L BBREBRIT OV THE Suanks QBB LY

Fdyve=aF VBBOMBERNTACLIRE - TTH =Y ORBOERSEEINB C L EHE L
(Photo. 6-1,2), ‘
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Photo. 3. =t u—7 =Y ATIERHVAOHIEHNEE, ERIB L2 LEKIDE
SNIc, ANVARBERP LS 0.02 / verdFFvF Y viEhic 20C T
W2HMIREL, £O®S 1 1A TTEEL, Bt vE1 /1=
WIEBRDHE9 ¢ 11 60°C T 6RR-72DB, BLDOKELL

Cytological observation of P. strobus callus cultured in test-tubes. Callus cells
were treated by smear method. Photographs show giant cells or various types
of cells and abnormal nuclear division.

1. R bro—7=yERIVAROERMIE, WTREPPHEFTOOMIZ X200
A gigantic cell in the callus.
2. ANVZHEROSHUBEO—LE, ELEHRPPDTHEORKRELIZARDEDOEND
#9 X 200
Mass of cells that were formed after several cell divisions in the callus.
3, 4 HVAHEROREZRSHOBRE, R0 7) v VEFRIEBRLNS  $1X600
Chromosomal delaying and bridges in anaphase of abnormal nuclear
division in the callus.



MRBEREL RO RADORENEE OREREICET 25 CRID —125—

Photo. 4. 2 } o— 7' =7 ATH®E NV 2 OHIZNEBE, BEESREEOVANS
Cytological observation of P. strobus callus cultured in test-tubes.
Observation of abnormal nuclear division.

1, 2, 3. BRERDOTY v VERNHOND, BHE 2B XU 3 [ZHFEA b AR IC HIRRAR A
HELEILDTHWADT, BoikiBiE» NS #1600

Various types of abnormal nuclear division. Chromosomal bridges
of anaphase or telophase.
4. BHHEPHORMEEK, R be—Teviin=12TH2DT, TITICRONEEED
S4nflEDLICELONS  KIX800
A polyploidy cell.
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THA=VBE#PrS 1 BAQRBIZE - TRERSRE L2 LRI TIRB~ S, BEEVSBELLER
ERSTRERBREL T EDTESLH EZLON, BNV AL SORERREEDEALRRAILT
EZRghdnsiintBbhi,

HADEPTRAFRAELBROEEIHETHY, H{LSOBRTI LAREDO LPT U EELS 2

ZEBHONTED, TLABRIZTHONTVRRETHEH 5, REBBEEHEEHRT DI
BEOMETHY, TTRAFOATEEANZALSORERERICOVTHE~ZZ LI L,
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Control Shikimic acid 2, 4D
17 mg/| 0.05 mg/|

IBA RNA Adenine Kinetin
10 mg/l 5 mg/ | 5 mg/| 5 mg/I

GA DCA TIBA
5 mg/l 5 mg/| 5 mg/1

Photo. 5. Wmite OEXKEMIC L 2 7 4 <Y FETIR OREE, B#i3 Wure OEREBIER
RIKA —ZA P2 +20.1% LER2%ZE2MA00, OBORMBPEDS B
1 BAMERX DA RIBLA L
Culture of hypocotyl pieces of P. densiflora in the Wuire’s agar medium
supplemented with yeast extract lacking sugars, and the medium was
supplemented with nine substances for testing materials. Plate shows
root formation of hypocotyls as a result of IBA supplement to the medium.
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v ANFaVAEERENIHEHESORBLPTORFED, s ULABRKER - B AROFERD
2o

BREBICONTE~NS &, BARLD MELORETIN: Lokl z BRI S TEY, REBEICER
3emDFHEPWOR-T, TV Fhwy (REERET MY ¥ AKK ©1%KEKIC 20 SHREL
7o COMICERBEBRR OREITIZ I BESTOISEDTEETL(HY, £0H EJMBEKTRNEL
7o

COBRBEHF ORMIC D ZLFOEFREEMIBPODLBLICLTE Yy FTROKRE, #H1mmiz
FOKRE I > 1ERE, EREIDDTDLIETOLCATHDIRE L,

ZDETES Worter & Skooc QML (DIBWS KM EEES) T+ 7 & L v-1-F# A Y (naphthalene-
l-acetic acid O Vv A, DIENAAFET) 0.25mg/l & 6-< VI T7F = (6-benzyl-adenine
¥ /2i3 6-benzylaminopurine & &4 5, Litk BAP &LB89) 0.15 mg/l AN L /o 35#s Bic@RK L
7o
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Photo. 6. TH~<=YOREERICEY 24 I YBHOERREEFR
Growth promotion by vitamin B complex in root tip culture
of P. densiflora using Siankis’ medium.

2T YERADORMT A=Y RS RAEMTO T <=y o4 R CHEX) BiREE
Growth of root tips of P. densiflora in the S medium.

AT VEADEALY FF¥ ¥ 0.06mg/l & =2F VE0.05mg/l ’a’:(ﬂﬂl] Uickdick
BAETATVIREOER, B EENTERORBNC b5, BIFEE
Fine growth in the S medium supplemented with 0.05 mg/! pyridoxine and
0.05 mg/! nicotinic acid.
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Photo. 7. xFDH VA% subculture L NAA 1xX10-5M & BAP 1x10-SM %41
WS AR U & S RE LRER
Adventitious root formation originated in subcultured callus of Cryptomeria
japonica in the WorLter and Skooe’s medium supplemented with 1x10-*M
NAA and 1X10-¢M BAP.
1. #HOEFNA->TREULHELTHARERBRAONE HXI10
Adventitious roots generated on the upper part of the callus.

2. FEFRERS L CREMPLLEE ORI, EEICIZFAAY: 5 : 5%, safranin
& fast green OZBHEBET -7, /27 74 VPR OE X3 10~20 2 7 0 v, RER
REEHPH PO AV AMRERAOREMFEP GRRICHELE L TN EXICRAL S, #
WARNBTOREMLIIED ONL T #)xX40

Longitudinal section of the adventitious root and callus. The material was
fixed by FAA 90:5:5 and stained with safranin and fast green. Parafin
section was 10—12 p thick. The root generated from surface of the callus
without organ differentiation in the deep part of the callus.

3. RIARERO LA ED RN A #3x 200

A longitudinal section of a stele and adjacent tissue of an adventitious root.
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I HAZREEEORA

O-1 ZA¥EAROERS L CHAFOEE L TERTEMR

1) #ELBM

AXBRAROEAEER LUTRERERES 2 LEHCFEMRES Y, 1 BOhEHEEEEL, 2h
k- TERAPCDOEEEHEETRLEI3ETE2HDTH S,

FRBRILERL, 2hEOEMICEN TS ENTE 3 LS, MoOE»—HBLEHO
HOEETE207T, BEEKEORNI SV > THEEILHEZ LU,

Jv R SR LIS i3 5, BEEORID SR 3 bOMBSBELET 2 C &8, SHOWR
FOD L L S THEAEINTEY, FHEL{AURENHEE S >FHEBMET 220 ) RiESEDH
WiIcAHIitv, UL, RROFLERT IRERBRPERFOERTE, COLIBTLREDHTE
NTHEY), SURRELARSENE S - THERTICENTES, CNBEAEBEORITH S
%o

2 #EBIUFE

ZAEMEBLUEORBERR I 20FEERALT, 3cm OEXO/NMNESERERFETRE LCE &,
HE20~30%, IHRITTIE 50% BEORBE/MIZEES T, ENTE %, ZELTERNT S HHITE
SICHEREESBLEDEEINS LI ELOBREERER L ENTE S,
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Photo. 8. A FHRA/NFOIEI & BIHEDEE
Culture of terminal buds and axillary buds of Cryptomeria japonica.
1. A=y vaegEiiny WSEH ETo A FTEH, #VAHERSE, ¥X3
A terminal bud showing poor callus differentiation on the WS medium
without supplementation of auxin.

2. A—%v v IBA 1~10mg/l, $/ix NAA 1~5mg/l, /it 2, 4D 0.1~
LOmg/l & FOHMTER LAEFOTHIEF TR LN B HEAL AV A K.
FERERRIEL RO - X 4

One of terminal buds showing vigorous callus differentiation on the
WS medium supplemented with IBA, NAA or 2, 4-D.

3. AFHADNE (BX 3cm) OREEEE, BHA~OF—+v v IEMCXDFRE
BEERKTSCERBH 2D, BEEREXDLDTEDP -/, BBROFECHOOLHLT -
BFEDOMRIZBATH S, BIIEYKR, RIBFEE UIRERERT

A branchlet culture showing poor differentiation of adventitious roots
and vigorous elongation of axillary buds.

4. BEFZEYIR LT IBA 3mg/l FOREMAEHET 5 L5 L'Czbﬁﬁ%ﬁi HEL
na X 8 '

Root formation of a transplanted axillary bud on the WS medium
supplemented with 3 mg// IBA.

5. HBHRONMIOBFHRTSOMATEE, bREEHEDELD OB, Bidfd -
Eth%k 1EMR Efc - B3E X8

The beginning of elongation of axillary buds from a cultured branchlet
of Cryptomeria on the WS medium,

6. BEFDOBREICKDREUALBIESR (PERER), COWFEYOEIZER 1uvenlle
form (4JE) R U7 RSN WSHEHiz NAA 1X10¥M & BAP 2
X10-¢M oM FE&H LT, RIZFERERT  #HX3 ;

Multiple shoots generated from a transplanted young axillary bud on
the WS medium supplemented with 1xX10-*M NAA and 2X10-¢ M BAP,
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Photo. 9, Photo 8-6 IR LBV GO I HIC & 0 5 & hic ghiid ik
Plantlets from the multiple shoots originated in the axillary bud of
Cryptomeria japonica in the Photo 8-6.

1 9AREUKHEEDS bRADBDEA —F ¥ YAD DIEH~BHELIMRE L7200
X6 )
Root formation of the smallest shoot isolated from the multiple shoot on the
WS medium supplemented with auxin.

2. Photo 8-6 TR LAEMED I bAMD L DARBATHD IR L, A—F¥ Y ADOEH
~BHURBRS €D HX4
Root formation of the biggest shoot isolated from the multiple shoot on the
same medium supplemented with auxin.
CHNEEWSHEHIEICEE, 4 —+ ¥ VEICK 2 NERERIEESDRE H Iz BREMT 25°C, 3t
71900 v 7 2, 14BSHBHETS - 7o,
3) EBRHEE
RERAD SR L E B A —+ v VEASEROBITE IV ABRA R E A SRS TREROK
RORSNID -7, NAA, 2,4-D, 1BAZSUHMTRE O3 HEOVTIIC S FHUOICHEAL A
W AEBHB SNt L LRERRR SN, o7 (Photo. 8-1,2),
3cmMD/METIROTPICTRINOMEL D RIBT 2 bDDH -7 (Photo. 8-3), Uh LEBAREIIHE
B P - eDT, ZOHEEERBNTERIGERICES DU 2 LR TEED ST,
DEICHEB/NEORFNBRFORBER LTEELTEbO (Photo. 8-3,5B) BT I HE:E
AV THENBIFSRE LD (Photo. 8-4), Z OBBRFOH XY XD DHD (Photo. 8-5b)
ZBHETHENAALBAPEZSUEMICBO TERARGE» S8 LA #% (multiple shoots)?® % 5%
£TBZENHY (Photo. 8-6), COBARIOWEEURLTA—+ v VEADEMICHBM L &
A BBICRERE B L TPk L1 o4 (Photo. 9-1,2), ¢ OFEHAMEL T & U 1 HOBRF
POEBTE 3 HMOKBREHICE 2333 Th 548, multiple shoots Fe:DRERMNE X E WV D
T, Y5ORIZBRIH 20 mm D EHE L bOED R LTBHET 2 221K E T 1 EOHEHS
1 {E@ﬂ]ﬁ%%ﬁ%ﬁ&%ﬂ?b\f:fﬁﬁﬁ%'ﬁé bo
M2 X% AT EEONBEEOEEL A —% o VHIC & 3 TERIH LR
1) HEE
BADEBRZEEDL LR34 —F ¥ VICXD AN AERBO SR I 0ied, RERBRIEOEP -7 K
EREROFHI OV TIORFELED ILDIKRAIOBRLP TV LEbN 2 GHEHEL, £
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Table 1. AELHEHSER L I0mmEFEDOERICBT 4 —F v vHo
FhE (1 HLAEEOER, 1RH7hoRBRMEELK 104K)

Effect of auxins in culture of 10 mm-long stem tips

of young Cryptomeria seedlings.

\7!'—**/‘?0)%55 o . o1 0.01 0
mg, . N
Fekyy @m (Cont.)
83 100%# 83 40 40
RIVE (%) aa 80 100 38 10 40
Percentage IAA
of NAA ] 0 20 20 40
rooting 2,4-D 0 0 44 29 40
*H ok K
£ v 2 EOTHHE I BA 6.7 5.8 4,3 0.8 2,4
(mm) IAA 6.6¥4 4.0%| 3,1 2.7 2.4
Average diameter NAA 1.7 2,6 1,9 1.5 2.4
of generated callus 2,4-D 5.0 5.5 4e 30 2.4
IBA 2.2 8.4% 2.7 0.4 0.5
RERD T (A IAA 26" 2.3 o038 | 01 | o5
Average number
of adventitious roots NAA 0 0 0.2 0.4 0.5
2,4-D o 0 0.4 0.3 0.5
4, 2%% . o* . 6% X .
FeEBEOESE IBA 5.0 8.6 30,0 23.0
(mm) I1AA 5.8%¥H 151 36.7 33.0 23.0
Average length of NAA ok 0% 2 5%K 24 5 23.0
adventitious roots 2,4-D o%H o 16,5 13.5 23.0
BZREICONTII22RTE, ZOMRBL SDORER KD BERE I HKETER CHRK & LB
Significant at 1% level by x? test for percentage of rooting and by LSD test for other items.
* LSDORERXDERES BKETHE HRRX & L&)
Significant at 5% level by LSD test.
Table 2. v ELHEL SR L 15 mmEFOERITKITT
I BAGRERIELEORFZELRGERIFM 2 8MH)
Effect of strong IBA treatment in culture of 15 mm-long stem tips
of young Myrica seedlings. The tip was dipped into strong IBA
solution in a moment before culture,
IBA JLEBREE (mg(l) 0
IBA concentration (Cont.) 100 1000 10000
® H O (%)
Percentages of rooting 100* 75 25
B E (%)
Percentages of withering 0 0 7s*
SEHRERB (5
Average number of adventitious roots 2.30 2.75 0.75

* P REICKDERES BKETEER
Significant at 5% level by x? test,
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OERL D EIRERERIC OV TORBRNAELED /I, TBABL LTERTHEH8E LARED
RBEEMOD EDTH S v~ &€ (Myrica rubra Stes. et Zuce) 248 E LT, ZOYHOERE
RICI O RBEREHOREEES C 22 B 1,

2 HHoFE

AFEFET AT N0 0.2 % KIEHK C 16 BRIEL, WO B UTERAK TR 1 BER ETRES
#, M225PARKIEIFAUSI0OMmM BEICHE LU THEEERILOTEIETIRELLEE,
ZELD 10mm OR XICHEETD 1272 UTW S EEHICEBRE L,

YYvERRBOARREETADOTELSEEF - TInEED, ABOBETEROHE L, BERY X
FrVD0.2% KEEDD~ 10 FHEFELREL, T0HEOKERLEVT1 % OBEER itk L
TRF S, 25°COEBRETH 1 bARICHFEZEE L SRFIRBZIR Uo7, 1 AR
ZEREFEID 15 mm OREIDEZATYDIRAEL, ThEWSEMTRER L, BBERE 25°C, RBIR
HMIEATT1900 v 7 X, BER 4EREE L,

B ZBm#HER

ZEGHE ZFGHO 10 mmEBDERICE N TR Photo. 10-1 TRUIZXSiLA -+ ¥ (1 BA)
BENEOBS, HEOTHBUWOXDEALA LV AEELSTON S, A—+ v VBENRBETHIEHL
R T RERER b BA TH S (Photo. 10-2), BEECHBANVAERGERFLILD, RE
BEREGECL D, £0#FE% Table 1 Ti)RLE, I1BA (4 Y Fyu-3-FBOY — &K, FHEE
IBAS) bT1AA (4 Y F—u-3-BBOA VD 10 A0OKRETEIRRELCBNTImg/l Kb -
EHR{, NAAL 2,4-DTR 1A TREBEESDESED SNL D -0, BBREREREL OV
»T IBA 1mg/l Kish - & bREMNEDP -7 HVAEBRIEMIZIBA, TAA, 2,4-DBRL, B
BILoWTRIBAETAADIOmg/l &, 2,4-DD 1mgll BBEL I -7, BOMENIE IhEE
BRIBA, NAAICELTIRO Img! JUEWNEET, IAA TR 10mg/! #5, 2,4-D T 1 mg/l Bl
EbSTH o7, IBA, TAADBEENEL BRI LD TRERFERRS SN, BOMER
mExh, ZORERIRLEN LB T LB DFEE LT Photo. 10-2 TRINTI 3,

FBREEPD TUELEROF$ 2,4-D RETREECNHEZ I FZ2 L BiZ-& D L1, 2,4-D
10mg/l &M ETCREEOMEALRERE L(HE SN, Photo. 10-1 TAHLNBFD X S ICETHE
REERAORXI0mmOTE THE LD 57,

YeEEHHE 20~30mm OEICETHE LAY ==0HEAZYHIREL, IBAD Y —FHED
100, 1000, 10000 mg/! ZHE~EHE (1 ~28H) REL, KELRBOTWSHEHOA —F &~ v E245F 13
VDD, MBXKEAHETELKICBEREL T OR—BHICRLOT ., B2 BH%ROR
B4 Table 2 TR L7,

MBX TEFEBOR oM - 72 (Photo. 10-4), FEifERIL 100 mg/l IR L d D (Photo. 10-5) 2
b5 EEBITTEH - ohd, RERKTIZI000 mg/l X & BRIFEHEER LI, L L 1000 mg/r Xicid%
POEESLESDOHBR O, 10000mg// REHRETEL LI TEHEKOERAIBBEEELTHIEL
Foo TRODMEREEBA LTSS L BRIBEETIE 1001000 mg/! HE~DRELHELTHEIRVLIO
EELDOND,

BREREEIERRMELTELORMHAESIDT, CHLYIBEBUHFELLT, A—FVVE2EFH
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Photo. 10. 2FEXUY < E2WMEHHEOEEI0 mmODIEHRE I BADKE
(R¥FR 1 pARKE, Y35 BEEBOLD)
Culture of 10 mm-long stem tips of Cryptomeria japonica and
Myrica rubra, and effect of IBA.

1. IBA % 10mg/l £5 75 WS EHICHBHELAFEER, UORELD BABAINVR
SR OLND, COXIRFENA—F¥ VEBFEORMBTRRERERIIEL, s
BEOEAT, XEOMEARMMEILT S X2

A shoot tip of C. japonica on the WS medium supplemented with 10 mg// IBA.
The tip stops its elongation and shows vigorous callus formation but no root
formation.

2. IBA 1mg/l ZEUEMTRANVAERERERERISE DIBEALTH S, REROK
BIEACEIY HX2

The shoot tip shows callus and root formation on the same medium
supplemented with 1 mg/! IBA.

3. RFH2~3HEOTvEEEEY WX2

Sterile culture of a M. rubra seedling.

4. Photo 10-3 KA LNZ ¥ e EHHOER IS mmAYR UBELbD, A —FV ¥
EELSEETNHO WS EHEFER, FROTHLCERTINRIBRAONT, I hicHh
NVAFERBERS X1

Mpyrica shoot tip (ca. 15mm long) from the seedling on the WS medium
without auxin (left). The stem tip on the same medium without auxins
shows poor bud elongation and callus formation, but no root formation.

5. ki 15 mmEDY e eREREUWHRL IBA 100 mg/l DRICRIFZE LD WS
HEHMABHELLZDD, BRBRD, BIRIERLIENL{ES #1x 3

Vigorous root formation from a 15 mm-long shoot tip cutting of M. rubra
cultured on the same medium without auxin, but the shoot tip was dippec
in a moment into the 100 mg// IBA solution prior to planting to the agar
medium.
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Photo. 11.
YvxeXE (I5mmE) OEE
&, I BADRRIEEER, B
EL/ PN
Culture of 15 mm-long shoot
tip of M. rubra and effect of
IBA.

L A%V EERLEBVWS
BEMICHEA DY 1 EH, RER
AP A G (R AV I i
A shoot tip transplanted on
the WS medium without
auxin. The tip shows no
root formation.

2. IBA 1mg/l &B ORI
B B3BRALLRERERK
Vigorous root formation of
the transplant to the same
medium supplemented with
1 mg/l IBA.

TR THAEERT 2%, 2 DIERE
A=+ v VE~REHBRE L E SR
WTHEE L, A—F VY VBERZAFETHOD
RIBICIFEREZ S5 L IBAY — £ O
Img/l Zfn, HBRIZ A—FvVvEEZ
OWSHEME Lic, W1 DARORBREE
Table 3 iTR Lz, I BAMEK (Photo. 11-2)
FRBEERMNFEEICE L, E0EK (Photo. 11-1)
RHEANTREBROEERBE S o1,

F ot ® , ‘

ZERARD/NEDS S LUEFEIER L,
COHETRAERERIR B - 228, /N
BARRE LI O FETRRED S 2FBER
RUfc, /MO SemZ R LT B L
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Table 3. v=EEHELSHER LI 15 mmETH

DOREBICFITT 1 BA ORBREHR
CHEBIRN 1 B R)

Root formation from the 15 mm-long stem
tips isolated from young Mpyrica seedlings
in the WS medium supplemented with
Img/i IBA.

IBA BE (mg/D

o]
IBA concentration (Cont.)

% *E $ (%) 0 100%*

Percentage of rooting

EHREBRE ()
verage number of 0
adventitious roots

9, 434

FEBRIC DN TR 2 MER L VERE L BKETHR,
SEAREBRBICOWTRABRR O #HITICK b BREK
1BKRETHER
Significant at 1% level by a? test for percentage
of rooting and by variance analysis for root number.

EENCRIEETH I L CADBRIVBERBELTL 20T, 20E0D R L THERTIHETH B,
BRAOETHERIT BT A RERERELGIC OV TRIRBEOENRE D 5120 T, MEERBELPTHER
DhIYHEOETEREZ, A—F Y 2 AU TRBEEDREEL DI,
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X5, SULAREMETH I Y= T0YEEEAR DWW T HEFICEE Lz, Y TEEKONTHY
HMTRA—+ Y YIREBRERERIEAMNBEATE 57m, 2 Trvee2d A4 —+ v VIESES
ORTTHDEELLN, SLUARBRETHEARBMOBRICEZ(DTHAD EEZ SN,

I SHEEOBEMBERIC T 5TESF « TEIROAZHEERE

-1 R¥BEESSOTEFHERICRIET 6NV SLTFFUh
acid LI ABA LEEY) NiER

W HEEBH

BIERBOTRALIIKZ bo— T2V ORIV LRRERE STRERSRL LIS 5 /228,
THTY O S RARERORESERTE I, TOLEUBERIEBONTRANVZL LIV RBELS
DEBHMBERTHAL D LELT:,

FLAFRDOOTRTCRB LS IERANVATOEECRERSRET I LR E I LD
T, AFEHMP L LTHERATICEBERETHAHEEL N,

@) #HREFE

Z¥FEEER U, EETEOED FiR I-2 BV THR e FEEZRN ., 85ROl
BOTSEGREZGEERAL, ZoMOWARIDE T, RELTLLWDIIETE TOMMIZ 2B
ThH-7,

EERATIIHE>DEOKHE (10 mm) 2R L, ERBTRIBE SO - E#O A4 20 mm % X
LIC2EA L TI0mmOEEE 2RED, che EREN (F#ohikld Lossisd, z€aF
DT ETREY), THR#H (R#EohRLDToHs, hiBIENEET D) LA FEA LK,

EBRICIIERA, B, CEOWSHMEFEAL, ERATRNAALGERNM LB AL, NAAL

Table 4. BiRE 2 RicBiT 2 2 FIRORER - B A P OWE X RISV LA L 200N T

ABA, BAPYREFRHRICKIT ety 25°C, 1900 v %, 14 ERIEEOS
THE (EREMIHA)
HF AR ELH T ) THRIT Lk,

Adventitious bud formation from the

CIRT7FT oo VB (Abscisic

g

Cryptomeria hypocotyl under illumi- FERBTRWSEMOEBIEMERICNE T
nated condition in the GrinsrLaT’s me-
dium supplemented with ABA or BAP. GrinsLat BEHIPOEBK B M B AR (myo-
EMBR &7 DD inositol 100 mg/!, niacinamide 0.5mg/l,
- [ il O
winyE OB Perceftﬁo?%ﬁ%éﬁation pyridoxine HCI 0.5 mg/!, thamine HCL 0,1
Growth substances per treatment

added to basal mg/l, glycine 2.0mg//, malt extract 500

medium (mg/))
sy | B E me) 2, sucrose 2%, ®R1%E M
BA 1o - %, ZNICABA™™55\M3 BAP £Z
ABA 0.1 11 0 5h, BAPENAADOHEZRKICMA 1248
BAP 10.0 22 0 élCOb\’Céﬁﬁ Lize
BAP 10.0+NAA 0.1 20 13 )
Cont 6 o ERRBI T =y d AL Uiz, EE

5 5 s
————————-——p e e 122 S e Rl LR T

GLINBLAT'S medium contains malt extract. Ly T 2P ERNE) o EESI
EBEARZT I RED 9~1TA
Hypocotyls used for one plot are 9 to 17. ZHEZEUABATIRBAPOREIEAEE L
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BETEDORBRET - 70

B EZBREERE

EBRER%R 2 PATEBARCE TS NAA 0.02mg/l RINKB LCHBRICBNT, Bi#dbAEF
MRE LD Z0EEE L,

A—F v VEREOERHBEYEBFESEINRVENTS, bTHrTiEdsBAFOEEREMD» SIRE
FMBETICEEEE L,

BHEMGHR 6 P AOREFREREET I W MK T12%, NAA 0.02mg/l 8FXTIT% ThH-k
(Photo. 12-1), NAA 1.0mg/l & BAP 0.1mg/l DEARTRAEFRERINT RERBHEERIN
7z (Photo. 12-2), REFREHLFLOWOMEDI L BRE LY, LARRE - LFH»P LI DI
TI372 <, Photo. 12-1 DX 3 ic#d S PRICKET I 2HA0, BRSO THMENLS REL, L
Lake LTERES EBP SRET Z2HBADFBE P - .

EEBICOTER%E Table 4 XU Photo., 12-3,4,5 TR UTz, EPSHSHRE LD IKEER
TREEAEREFHRIZE O -7, PR TEREO LEEE, 5P OREFERSTD bk
B8, TIREEL L IREFHENRONIE Lok, BRO ABA 1mg/l K TRIEEHORPHRICERITH
Fvoh, ZLPOREFBREELTL 5 &b otc (Photo. 12-3), FhRA—EBEROHT & frl
KERESS - T, ANAMEIERICETL, BHEERSRBROANVREL T dDL, ARt
OBIENSDERE - co REBERABICANV AT IBATOIRE LAREF LTI LE S REER
»>TW e (Photo. 12-4), BAP 10 mg/l KiCH O CTIIBETHAEROIEL LD (Photo. 12-5),
OHMVBICRESARL D PPRVWASBEL, 2L L oREFMMEL TR, ChoDOREFELYD
RELTOI~LOmg/iBED I BAREDA —+ v VEEGUEMA~BIET 5 L REREE L TP
THEBPBRICER Ui,

ABAREBAPREXBOTRIEHOTHRORM L L BAHREAIKCRL, COofFREECLS
1HDPBERLTOELIREL s .

FRCTT- L5 AMB XU 3 L AMEROMEEE Table 5 LU Fig. 1 T/RU%K,

LOEBRTIAEFERIZABA, BAPLHIC 1mg/ll OX»o8EYD, 3HHBRBNTHCOE
BERMRROBRRE R L,

BAP®D 1~10mg/l XTI 3 P AMERTREFHICENT ABA 1mg/l RELOSKIKE 72
2%, BAP 10mg/l ROREFRFBEROMEEEMEEKBZVIAK, 6 »AMNEETIESORYE
BUEET L0 IBRENBSONAOT, NEBEELLTEETEZLHEL, Doz EHoEHE
BREOCHRR 1 ~5mg/l NELTHZEEA LN, ABAR Ilmg/l KOBEIBOTRd - EH
AEFFBEAR LI, HFTENREORR CRERE S ZLUATOEREIAD SREH -7,

TERECONTRZ EABADANBERICOWTRERDOREZR S LR TELY, EEMERICD
34, MEEESMHINTNE LS5 TH -7, THBAP TR 0.0l mg/! RIEBWTRERMBEDRHE
W RED 5b Lt 0.1 mg/l DL EIIRERICH LHBENEIERERKD, 2512 0.5mgfl PILETR%R
Biza&l{ Rohidh i,

e LTt 0.1mg/l PIEDOBAPRREVHERBLCROERICH L, BOEEERERLIZED
S EMTES,
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Table 5. 2 FEFEEED O DREFHRME & RERRIDH I RILY
ABALBAPOEERIHR

Bud formation and suppression of root formation from Cryptomeria
hypocotyls by supplement with ABA or BAP in the WS medium.

L5 pAMERE

1, 5 month culture

Cont. ABA (mg/fl) BAP (mg/l)
[¢] 0.5 1 2 4 0,01 0.1 0.5 1 5
SEAREF R (D
Average number of 00,17 10.33}0.22 010.08 0|0,08]|0.33]|0.11
adventitious buds
% 3F R (%)
Percent of bud 0 17 33 22 0 8 0 8 33 11
formation
PR ()
Average number of 0.67 1 0,33|0.33]0.33]0.42|0.75|0.25 0 0 0
adventitious buds
%% R R (B
Percent of &7 33 33 33 42 75 17 0 0 o]
rooting
EHiRk (mm)
Average root 11,1 5,7 2.0 2,4 1.8129.8 0.5 0 0 0
length
3 i A
3 month culture
Cont. ABA (mg/l) BAP (mg/D)
0 0.5 1 2 4 0.01 | 0.1 0.5 1 5
SEHREFH (B *k
Average number of 0,08 0,330,421 0.22 0] 0.1 0]0.33]0.78 10,56
adventitious buds
3 R (%) : Aok
Percent of bud 8 25 42 22 0 8 0 22 67 44
formation
R32) 53 )
Average number of 0.67 | 0.33|0.42|0.33]|0.4210.75|0.25 0 0 0
adventitious buds
# R E (%)
Percent of 67 33 42 33 42 75 17 o} ¢} o]
rooting
FIRE (mm) .- N T
Average root 14,5 6.9 3.0 2.4 1.8 | 48.1 0.5 0 0 0
length

LSDORECIDERE 1 BKETHREEERTHER
Significant at 1% level by LSD test.
* [ ERERES BKETHER
Significant at 5% level by LSD test.
3 EHREO -+ H MEENIC, *— HZREICE o EART
The symbols (*+) and (*—) indicate “promotive” and “inhibitive”, respectively.
EBREARRZ I XS 12K
Hypocotyls used for one plot are 12.
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Percentage of Hypocotyls
with Adventitious Buds Differentiated

EHREFH

Average Number of Adventitious Buds

MBEEREZ RO AHRORNENSEOFRERECET 2HE G

18
1.0

0.9 BAP (mg/ ¢)
0.8 i
0.7 ABA (mg/ )
0.6
0.5

0.4

; //\ j/\

COO10‘IO51

% BAP (mg/ ¢)
701

60 ABA (mg/ 2) \
50
40 A

AN ]
IR .

[@]
o
[&;]
]
R 4

C0.010.10.5 1 5 10
2 & Concentration

Fig. 1. Z2¥ERE#EMOT 7 YV VBRBIU 6V INVTF=v
12 X B RESFIERR L

Adventitious bud formation in Cryptomeria hypocotyl by

abscisic acid or 6-benzylaminopurine.

Circles : after 1.5 months, Triangles : after 3 months.
C in abscissae : control.
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mM-2 A¥&b./% (Chamaecyparis obtusa Siep et Zycc.) DB SOTERERICRIFT
F—%S B0 ER

1 EBEWY

-1 DEBRICBNTAFREH S RERN BRINWZCEER), TRI-1THRLELSIRTH=
v ODFEEEET IBA 10 mg/l DBEBREROREMRICHENTH -1, CZ TR/ FOREICD
W, =%V VETREREREENTETH AP EIPEIAFRHME TR LIINOER LR TAC

E& L,
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1.

2.

5.

WESBRBUIERE #3435

Photo. 12. WSHihTiEbO X FREEYIH 5> OREH EAEBROHRK
Adventitious bud and root formation on Cryplomeria hypocotyls cultured
on the WS medium, and effect of ABA and BAP.
NAA 0.02mg/l ZE&UEBICYERFE LT TORMEERE L S iIcRE LER

EF (B) EREFOERH»ORELLRER (R)  #HX4

Adventitious buds (B) generated from a hypocotyl with radicle. An adven-
titious bud shows adventitious root formation at its lower part. The hypocotyl
and radicle were cultured on the WS medium supplemented with 0.02mg/!
NAA.

NAA 1.0mg/l & BAP 0.1mg/l! DEAR T4 LRk, BT BavZMALL

T3 X3

Root-like structure generated from a hypocotyl which was cultured on the WS
medium supplemented with 1.0 mg/!/ NAA and 0.1mg/l BAP.

?{JBA lmg(l &L WS B TRE U BB OIR - R EFETR. K3 hAMEE
KX 6

Swelling of hypocotyl and bud formation from a hypocotyl which was cultured
on the same medium supplemented with 1mg/l ABA. .
ABA 1mg/l XTI - 7FED A0 2L EREFHR. C OB LI X6
Callus and bud formation from a hypocotyl which was cultured on the same
medium supplemented with 1mg/! ABA.

BAP 10mg/l RTHRELUTA NSRRI ARATDROFEY, TOPLMHLNE LI

NEUREDBREFORE, CCPLREFBMHET 5, 3.5 PAMEE X6

Papilla-like structure generated from a hypocotyl cultured on the same
medium supplemented with 10 mg/! BAP. An adventitious bud elongates
from the center of the structure.



MRIEREE AN R RO RENSREOREREICET ZH%E (G

@) BEEEE
CORBS M-1 LEUFET L 24
L e/ 0 EHEEEO LI 10 mm 2HBRER
THEBR LTI U, BIEWS 35 it it NAA
5mg/l, 2,4-D 1mgfl, IBA 1mgfl 2*hz
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Table 6. 2¥ &b/ FORERICED 3
A —% v VEORERERIEESE
A GEBEE3 »A)

Root formation from Cryptomeria and
Chamaecyparis hypocotyl cultured in
the WS medium supplemented with

auxins,
MR U7 3 OEMAEER Lz, BBEMHD
F—F VEEF 0
Mm-1:EUTH3, (mg/D (Cont.) NAA 5/24D1IBA 1
Auxin conc. ont.
3) #& R
- A FRIRER
¥ 3 hAROREMEL Table 6 TR Ui, Rioting( %)
B percentage of 0.1 12,5 29.4| 65.0
1TRERK M2 0 RBREEEIZ 8 ~20KTH Cryptomeria
. . hypocotyls
»fzo Photo. 13 TiRT K ST NRTORKE
b/ FFEiR
W, BREhAsEEH &3 LB e 5 v TR Rgfgtifg )
. . percentage of 0.3 46,7 100 100
MRON, INVAEBRICONWTEIRS ERF Chamaecyparis
hypocotyls
DENKA TH -7 (Photo. 13-1,3,5), &/

a) A¥RE#A IBA 1mg/l THEELERODS, REFE
REMMERICRLE Ulco REFTREL 25%
Both adventitious buds and roots were differen-

AFLD bFdr o1 (Photo. 13-2, 4,6), CD tiated only in the lot of Cryptomeria hypocotyls
cultured with the medium containing 1mg/l of

HERMOTTRAF b/ $64 =+ V0 IBA. Percentage of bud formation was 25%.
TERIC X b Rl O REBERME SR, &/ b) PHERID, S5HOEMRET, bt/ FORBRHMR

FORBELYDIFOENAS
FOEBHBEEZTPTOCLEERTIC & Rooting percentage is higher in Chamaecyparis
MTx%, IBA 1mgll & ) EEBOHICIRE than in Cryptoneria, at 5% level by x? test.
TREOIBHOREREFLRT LD b5 -7/ (Photo. 13-6),

IBA 1mg/l RIZENTDHAFTEO LM OMED OREFHRE L (Photo. 13-5), CORT
FAFEEO B SREHY, BHMICELTO20OME» SR AV A ERERSHEE S 1 7o 2018
Pkeh 5 HRICZ OBEENR OGN, AF¥OMEE IBAD 1mg/ll 24{0EMTHEELLLEE, TER
ERHTONSE L, FEFERLELIBEZFINBNIITH 5% VW-I1ED b/ FEEICOWTIRAE
— B TREFERREL RoNE Dol

-3 AXEEHSOTFEFHERICRIETIO—-ILT L L/ — )L (sodium methyl 1-2-chloro-9-
hydroxyfluorene-(9)-carboxylate, Lli% CFl LE&9) O{EM+E LU, ABA & CFl LR
eM

) HEHEHW

BAPHRAXE# O DREFHERE BT 2 & iE M-1 T, AFERANZLEORERE
BROKE, NAALBREAEZRT LT TR, Ub LAERBINV AL OREFERKT ST
RERESTHREY, LB > THNVAD ODOREFREZRET 2HEIC OV TREZED TT S LEH
B

WX ZNaDEBANATRAAXF VY 2mgll & CFl 0.1~1.0mg/l OEE THREER™™ 2
RonANVApoOBRRERNE O EBRRENI, € CTREFHEROLBNERLS 2 FE#E A
T, CFl OFREFHERBERRER I,

FX ANV ABRICONTIEE 2 BRERERIZ
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FERREER. 3»AMER, 13,02+, 2,4,6 ikt / +F
B L2E NAA M, 3,4i22,4-DME 56i21BAMNE
#X3.5
Adventitious root and callus formation on a hypocotyl of Cryptomeria
japonica and Chamaecyparis obtusa in the WS medium containing
auxin,

1. xFHEh NAA S5mg/l A WS B 1) 2 ERA T v 2R, REBREIZ/D
Vigorous callus formation and poor root formation of a Cryptomeria
hypocotyl which was cultured on the WS medium supplemented with
S5mg/l NAA.

2. E/ Fif#E NAA Smg/l A WS, 2¥ELHNTHVRERIZ/D, TR

itk
Poor callus formation and vigorous root formation of a Chamaecyparis
hypocotyl which was cultured on the same medium supplemented
with 5mg/l NAA,

3. AF[E# 2,4-D Imgfl AV, Hv2AEREBK REBREI/D
Vigorous callus formation and poor root formation of a Cryptomeria
hypocotyl on the same medium supplemented with 1mg// 2,4-D.

4. v /4% 2,4-D 1mg/l ADEEM, HvRERITD, REBRSH
Poor callus formation and vigorous root formation of a Chamaecy-
paris hypocotyl on the same medium supplemented with 1mg/! 2, 4-D.

5. R#FE IBA 1mg/l A, AR, REBEKE bITK, LD

HEXDREH (B) RE
Vigorous callus and root formation of a Cryptomeria hypocotyl on the
same medium supplemented with 1 mg/l IBA. A few adventitious buds
. were generated from the hypocotyl.

6. b/ %iEEl IBA 1mg/l ADHH, hovRERIRDN. RIBEEX
Poor callus formation and more vigorous root formation of a Chama-
ecyparis hypocotyl on the same medium supplemented with 1 mg/! IBA.
The hypocotyl shows the greatest number of roots.



MR R EE AV MRORENHBEOREREICEY 25758 (B — 43—

(2) #REEFE

AFEEERRE U, H-1 TR HEE RO A ¥ L3 10 mm 24093758 LT WS #&#T CFl
D 0.25~2.0mg/l &t b DB Uiz, BBEFE M-2 LEKIC LI, €5iC 0.5~2.5mg/l OF
EHEEAT CFl 2 8UBHOZNZNICBAPD 2me/l ZRAKICERML, BBERER~,

@ ERER |

BEEADABOFEE Table 7 TRUT, LSDRERE-TRALETH, REFOFIGKOLET
RERZNFD NI, -1,

27, EOERXOREFOBENERETH -0, CFl MBROREFRTNTHERER Ui,

Table 7 i3 X ¥ DERE#ICHT 5 BAP & CFl ORFERLHET 5120 4 L ARKEE LR
ERLEbDTH S, ZORBOERICOVT S REFHREOE > 5> R0 Tid BAP OBRD LS
57, BAP & CFl DHBAEEA L Rohiih o1,

ULd LREFOFROEEKIc DWW THRS & BAP 2mg/fl K&, BAP 2mg/i+CFl 0.5 mg/l Ritk
WTHBRRICENTHREEMBED b, O CFl 247 LT038RKIEEBNT, HBHREH
DRENR 5N (Photo. 14-2,3,4), Photo. 14-2 TROWARNEFOMBEIERETHI LEL, @

Table 7. X FE®&FEICKkIZ4 CFl & BAP 0gE

Formation of abnormal shape of bud and suppression of bud generation
in Cryptomeria hypocotyls by culture medium added with CFl and BAP.

A. CFl By Treatment by CFl alone

CFl g B (mg/D 0
CF!1 conc. (Cont.) 0.25 0.5 Lo 2.0
REFRER (%)
Percent of bud formation 87.5 55.6 44.4 22.3 10.0
REFFEEH® ()
Average number of buds 0,50 1,56 0,67 1.00 0.10
REF DR IE H £ B Zz 8 2 B =
Shape of buds Normal Abnormal | Abnormal | Abnormal | Abnormal

EREGR 1RSI0 8~11 4K, HEEPE: 408

Hypocotyls used for one plot are 8 to 11. Period for culture : 4 months.

B. CFl, BAP ftHi® Treatment by CFl and BAP

BAP & CFl g (mg/l) 040 240
Conc. (BAP+CFl) (Cont. 1) | (Cont.2) | 2%0-5 2410 2+2.5
TEFFER (%)
Percent of bud formation 71 60 57 63 18
REFFEH (H)
Average number of buds 0.7 L4 1.4 0.8 0.2
REF DI HE E # i & 2 K R B E %
Shape of buds Normal Normal Abnormal | Abnormal | Abnormal
HERPO\HEBZ
Speedy Slow
elongation/|\elongation

ERERM LIRS0 I~11 K, HEPE: 408
Hypocotyls used for one plot are 7 to 11. Period for culture : 4 months.
Cont. 1. ZEAREWEXLE BAP 2mg/l KipEMA e REOUBICET 2RAKX
Control to the medium only with BAP.
Cont. 2. BAP 2mg/l 7203 % RN LziE# s, BAP 2mg/l 0id»ic CFl 2N LS s okBicEd 2%
RX

Control to the media with different concentrations of CFL
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i B & i

Photo, 14, = F#hd s OREFHRICKIZTEL T 7 7 F YOEA
4 AR ORE x4
Abnormal bud formation on a Crypfomeria hypocotyl in the WS
medium containing morphactin (CFl).
1. EEREYMELEILOWSHEHICET 2 AXREFOHE HRK)
Shape of adventitious buds of a hypocotyl cultured on the WS medium
without plant growth substances.
2. BAP 2mg/l+CFl 0.5 mg/l 24T BB 3EN 0 -3y v BRE L-FF
FHAREF 3. FEUEMTRELLEVRE b OREFR
2 and 3, Abnormal buds of a hypocotyl on the same medium supplemented
with 2mg/! BAP and 0.5 mg/! CFL.
4. BAP 2mg/l+CFl 1.0 mg/l & TRE U RERBOFRESE )
Abnormal shape of a bud generated from a hypocotyl on the same medium
supplemented with 2 mg// BAP and 1.0 mg/l CFl

Photo. ©3 & 4122 » RERL, BObOEEPOLDENIEBNTILOIENTH o7, FEREHIC
EMERX THA Ul RESE (Photo. 14-1) TRERAOMENETY, $HEIZHUDTE LT
73, CFl a8 ROME# L REFOLEEEL SRy TROMEOHEMBEONBCME -2 EET, AR
+LoBERBFDONL ol REBERBELBEXTOAR OGN, HBHRDLOREFOREER
HTZ D ICEEDHOFER DL 10mm%E BAP 2.0 XU 5.0mg/l ADD WS T 4 »FRK
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Table 8. ./ FiZBEEHEIC KT Y CFl & BAP 0%
Formation of abnormal shape of bud and suppression of bud generation in
Chamaecyparis hypocotyls by culture medium added with CFl and BAP.
A. CFl Bjmse Treatment by CFl alone
CFl1 gE (mg/D) 0
CFl conc. (Cont.) 0,25 0.5 1.0 2,0
FEFFHER (%)
Percent of bud formation 25 10 27 Y 0
REFEER (E)
Average number of buds 0.25 0.10 0.45 0 0
xiﬁ;‘a)%ﬁg = ) g B, 2 pid it =
Shape of buds Normal Abnormal | Abnormal | Abnormal | Abnormal
EBRAERK IR0 8~13 K, BEYP: 408
Hypocotyls used for one plot are 8 to 13. Period for culture : 4 months.
B. CFl, BAP A/ Treatment by CFl and BAP
BAP & CFl @0 (mg/l) 040 240
Conc. (BAP+CFl) (Cont. 1) | (Cont. 2) | 2703 2+1.0 2+2.5
TEFREER (%) s
Percent of bud formation 25 8% 86* 8g* 57
TEFEEH (@)
Average number of buds 0.50 4. 50%* .71 2. 50%* 0.86
REF O E % E % 4 #®
Shape of buds Normal Normal Abnormal | Abnormal | Abnormal
HREPL\/HEBZ
Speedy Slow
elongation/j\elongation

ERERBK LIRS0 T~8 K, HEPE : 4 »A
Hypocotyls used for one plot are 7 to 8. Period for culture : 4 months,
* 2 REICE D Cont. 1 & H~TREKRES BRETHR
Significant at 5% level by x? test, compared with Cont. 1.
*LSD ofEick b Cont. 1 LHNRTERE 1 BKETHR

Significant at 1% level by LSD test, compared with Cont, 1.

BLUY, BERBEREEDELZRELIED -,

M-4 v /%E#hocOTEFERICKIET BAP L CFl1 L OiBIAEAR

1 WEE®

AFDFELABRTERIE BOTHS L REFEREEHELE L<o CRlov / #kHT28H0
FigEL, BAP & CFl of#fERIC DO TR,

@) MEEFHE

AFOHELE ARICETERE L, 25°CTHR Ui, 11 ARICRIFELEE Lo ME#MERR LD
RREFEIB B -TOLOTH -7 HEIOWMEE, M, BBRHALLAFEIRALTHS,

B EBHER

41 AMERORER%E Table 8 TR U7, b/ +i3 CFl BN CRIREF O RERMBDE o 7o s
BAPORMICXOEFICENRERER Ui, Bl 1 HH-0OREFREKGHMT 2 HEZR L
foo REFOHBRAFEFBRIC T » PROEDPTA Y75 2KERTEE0D, 251CF v,9R (Photo.
15-5,6)DdDETH Y, HROEEODERISISIZH S 1 EOEREISEE LD H - 72 (Photo.
15-4),
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A

Photo. 15. t / :EhCOREFHRICKZTTENT 7 7 F YOER
A ATIEREORE X4
Abnormal bud formation on a Chamaecyparis hypocotyl in the WS
medium containing morphaction (CF1).
1. 4AEFBEHEOALRTOWSEM#TOL / FREFOBE CIHRIX)
Shape of adventitious buds generated from a Chamaecyparis hypocotyl on the
WS medium without plant growth substances.
2. BAP 2mgl RTRALRESF (LBPYOMED D, HIREEIAD SHELWL) T
HMIEERINTHE3DIR>ANVA
Normal shape of adventitious buds generated from a hypocotyl on the same
medium supplemented with 2 mg/l BAP,
3. BAP 2mg/i+CFl 1.0 mg/l THREUIEHERTEE LT ESF,
4. AURBRTHRE LCHEHREFTEADO bDRRRZT LT 2 v TROFEDRG H»
SHEANLTEALEEOSDONREAEL TN D
3 and 4. Abnormal shape of adventitious buds of a hypocotyl which was cul-
tured on the same medium supplemented with 2mg/! BAP and 1,0 mg/! CFL
5. BAP 2mg/l+CFl 2.5mg/l THELI-ay 7ROREF2ME, a9 TEBHRHB LT
BN bD &3, RNEOREFBELBETEZIDD, £AS EAANEZOSOIRFEINM
EEELZHBLT, 3:b8:ay 7RELZBI v TRTH DO SFEOEMBELT
Ete, PROBOREREEDOEZLICHBL LNIDOHB TS
6. E—DEMICBNTRELILT v/ ROFEE LIt HHNARESF
5 and 6. Abnormal buds of a hypocotyl on the same medium supplemented
with 2mg/l BAP and 2.5mg// CFl. A bud elongated from inside of the abnor-
mal shape.
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Photo. 16, 7 u<VFE#» o R
HEURREHF
ABA 1mg/l 241
WSE#T2HAH
EEOBREELR
X 4
Adventitious bud formation on
a Pinus thunbergii hypocotyl
in the WS medium supple-
mented with 1mg/l ABA.

2¥OEEbE /) +0BAS, BAP © 2.0mg/l BEAEOBRAR EEORBOREFREMNRON
3%, BEERZOWTRELER EEIIH N TV B LI Th -1,

Photo. 15-5 |2 BAP 2.0 mg//+CFl 2.5 mg/l QXM ORE UHAREFTEROIDIZ I v RO
FHREONTHOEFREMMELZRI LD ELATH S, DREROHIREFER 2 v 7ROFED bDOH
B THPEEBRBRICOUBE LD T, 2 IKHEROFERESH B L ENTE S, % embryo-
like structure 3 L {13 embryoid (RiREK) ELFATHELOHMIRNESAbLNSE, TO#LRY
BoLELDEIHLTNS,

COXRIBITIENERE LS I 2RO S DOREELNCO > TEDIIBBEOERLLEDT
Hdh, B2 Lkzlidbrblidhot, TTRTIRM-1TRAREISNWBAPIRIYREREX
H o AFFEHO papilla-like shape® LR LD T, ZOMEDHBELLLDTELELEI LN
2, WIhiZE Lk CFl & BAP OWBAEAICE - THRE LD S LS BEOBRBTRALNRESR L
HATND, FABEROFOMRERBBOAEROREFLENTEDODTER -,

t/ FOREYHOERLLHELOA->TI0mmOEXITYYIZE LT BAP 2.0mg/l LU BAP
2.0mg/i+CFl 0.5 mg/l DEHWT 4 ARIEE L2, ZOYBERETRELER £24DTRTIKEL
REoNEh T,

N5 < VEREBOEEICRIZT ABA L BAP 4R

() MRE TS KORR

yuwy ETh= v O R 10 mm 3 WS ¥ T Ui, kit ABA 0.5~4.0mg/l, BAP
0.01~10 mg/l/, NAA 0.01~0,.5 mg/l, NAA 1.0mg//+BAP 0.1mg/! OFEELFRMLUTEHRER L7,

2 EEFER

THLVICONTIR ALENREL, 7=V 20 ThA ABA Img/l RILBWThHhITM12KH2
K (17%) OREFHRES D LB T, COREF% Photo. 16 T/RU, = VHETIZI 1976 £
TOMATRFEOEROR LY REFOHRERIANS BT T, Kb SR Lo REF O HR|
REBDTOLETHEDT, BEHEEN LTEZOREERTCEE Ui, BEFTDLELA, JueVsT
H=vide s FPAFEHAFEHO LS OREFHRBEDHTHETSH 5,
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¥ & .

SR R IER IV ADPERBEL SREFORERORESRETH - 1048, HKEEFALT
REF, RERORERECETIRMAEE.,

R UCERAEYETIE ABA 23 1mg/l OBETAFICBOTHOTPICREFERERET S LD
RZY ONieds, Thibd BAP 1.0~5.0mg/l OFBEHHMED -1

bt/ +F#d BAP KX - TREFOHBRIMER ST, CFl £ Bl BAP LHFATIERAEES &
ZAFbE / FEEHMNREFEEK L, LEdi-T CFl $48bbearT > 7 F Y EFEIN2EEHE
PEOHERICS 1> TRTHRERMMSETHS 5,

ZAFEE FORHICH LTNAA, 2,4-D, I BATHET 2 EREROEBMBR LN, BHT
LIBARK-TEBORERERRT S &bbh T, '

DLEOEED SHADERHILONT, REFORBEELERHBEYEORTFVDPALL>THET
WEETHRTE 22 EMbh o, CATRG S LEHARERREYVE LTINS $DIKONTHE
RHEY, ILLEROHER BESLSIARENRELRERELSIRLLE, YHEBERELERTES LD
KRS 5 ME Db B,

R azt=

HARDOH NV ZEERIZIB0ERDL SR EINTE LD, T78< &b subculturing KR LD I3JEIE
T 1937 4 (Gavruerer)?™, $IZEMIT 1950 (Ba)®TH - THEMO LB bB LTS, R
BN A5 DBEMURFIDIIHTE ICREFHROE D R 3 &, [RFER T 1949 £ (Jacauror)®,
SIIER T 1950 4F (BaLL)S KIED TITHN T 303, N2 5OHRK BN T HIERORIIFIZIEEIC
LI,

EQREBEDP SRR UICHBH ZHR L, FEFEHRSI AR ITEEITRREAENL N, &
ZIIBYBRAOHEBAME E L SREBEREICBOTEREENE D - 72O T juvenile stage D &0,
A FzeaF (epicotyl), FIE, H#y, iR EEMELE Uit COSBEDOHATIE Konar 53
kb as5HY 90 (Thuja orientalis L.) FIEp S RERORE (19654) BRONI-OEEME L
T, AN 1974 4ER R F ORI SREFLRE IR, £144 T Y a v (Pinus palustris ML) OF
O DREFRER (Sommer 5, 1975)® bEENf, TNEDERTIR BE LI FRERPIES
EREDP SO I3 UTHBHET 2 EMEBE LS 5, B TE 7 5 2 €3 (Pseudotsuga menziesii
(Mize.) Fravco) OFEDOHIHE A ANV AL SONOWET AV AV H (Tsuga heterophylia SARGENT)
DFE (Curng, 1976)0BILU K /7 RAEIDTFERPLIREFEFRIVICLICRYT I LD IKi
w1ze TOXICHER > TOLGBOMBEANTOREMORIIFISE 2 LH|ESNTV S, %
T OETHCL D SO RERLRIC DV THA—F v VEEFERT S LEEDHROTNC LA L
feo LM > THRETRAF S/ 2O S, AERBEHBEDORUFODPAK L - TREF EAERE
ABCREZEZENTED, AFREPSOREFHEICITABAEBAP EEZRANH, ABA
HBAPIKL ONRTHENITVEITH o720 BT 72 F v (CF) F5a%#E e LB
SNTREFREDREIFIT S T, HEGERICY UTRIABHUREELRE S8/, TRNUARESE
REDIERIE CFl & BAP LFEBENO L S WREAEE LAT 5 X5 Th -7z, MMWOERICK
3 & CFl it kb #,vaAn 2 oRE LIYEPERO OV 23 dwarfism 2 L7z, 2hb0H
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Generation of Adventitious Plant Organs by Tissue Culture
Methods in Forest Trees

Hirotaka Isixkawa'®

Summary

The tissue and organ culture has rapidly been improved as a new method for the vege-
tative propagation of woody species. The present study was carried out to obtain the plant-
lets from cultured callus and organ.

Cambial explants from branchlets of Pinus strobus and Paulownia tomentosa produced
callus in the Remvert and Wuitess medium, but did not develop the organ., In Cryptomeria
japonica the callus formation followed by root formation was observed after approximately
5 months of culture in the modified WoLter and Skoos’s medium supplemented with 6-benzy-
laminopurine (BAP) 1X10-*M or 8x10-¢M in addition to potassium naphthalene-l-acetate
(NAA) 1x10-5M.

The root culture was made with Robinia pseudacacia and Pinus densiflora. For the
Robinia root tip culture, the seven different media added with each of the following sugars
in 2% concentration : glucose, mannose, galactose, fructose, lactose, maltose, and sucrose to
the Write’s medium were applied. The material root tips were incubated at 25°C during
the experiment period. The results showed that glucose and fructose were more suitable
than the other sugars as a C-source for the Robdinia root tip culture. In the sucrose, maltose,
and mannose media, roots grew to some extent, but in both the galactose and lactose media
the root elongation was almost completely inhibited.

The roots in the galactose and lactose media turned brown in color and died in a few
days, while the roots in the control solution without a C-source remained white. For the
Pinus densiflora root tip culture, the modified Scawkis’ media supplemented with adenosine
triphosphate, nicotinic acid, or pyridoxine in addition to nicotinic acid were used. The
material roots were cultured at 25-30°C. The result showed that pyridoxine and nicotinic
acid were effective as growth promoting substances for culturing root tips of Japanese red
pine.

Winter buds isolated from Cryplomeria trees did not develop any new shoots and roots.
On the other hand, in the sterile culture of 3cm branchlet cuttings, root formation was
occasionally observed, and many axillary buds developed from the axil of leaves in both
rooted and non-rooted branchlets in the test tube. The developed axillary buds were isola-
ted and transplanted on the new medium, and then some of them developed adventitious
roots. In the explanting of the primordium of the axillary bud, a vigorous callus formation
was observed and the multiple shoots were formed in some of the calli on rare occasions.
These shoots were individually cultured and all of them developed into plantlets. Modified

Worter and Skooe’s medium was mainly used in both the above and as well as the following

Received March, 29. 1986
{1) Silviculture Division
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experiments,

The experiment was carried out to induce adventitious bud and root from the isolated
organs of young seedlings by the use of plant growth regulators. Stem tips of young Cry-
ptomeria seedlings differentiated vigorous roots by IBA and IAA among four anxins tested.
Optimum concentration of IBA and IAA was 1mg/! in rooting percentage, and 1mg/l of IBA
and 10 mg/l of IAA in the generated number of roots.

Mpyrica rubra is one of the broadleaf trees which have difficulty in the adventitious root
formation of cuttings. In the micropropagation by stem tip cutting of Myrica seedling, the
cuttings produced numerous roots successfully in the culture medium containing 1mg/! of
IBA. Through short time dipping treatment for the cut surface of stem tip cuttings excised
from young Mpyrica seedlings, they showed maximum rooting percentage in the IBA-rich
solution on the concentration of 100-1000 mg/! among 0-10000 mg/I.

The development of adventitious buds and roots on the hypocotyl section of Cryplomeria
japonica was also observed in wvitro. The addition of ABA (1mg/l) or BAP (1-10 mg/l) to
the culture medium promoted bud formation (Fig. 1), but inhibited rooting.

Morphactin treatment at the concentration of 0,25-2.0mg/! of CFl caused the formation
of monstrous adventitious buds on the hypocotyl sections which were excised from the young
Cryptomeria seedlings.

In the culture of Chamaecyparis obtusa hypocotyl, BAP at the concentration of 2 mg/l was
quite effective to bud formation. Monstrous adventitious buds were generated on the Cha-
maecyparis hypocotyls as well as on the Cryptomeria hypocotyls by the action of morphaction.
The number of abnormal buds increased by the addition of BAP to the medium containing
morphactin. Influence of morphactin on the formation of monstrous buds on the hypocotyl
was stronger with Chamaecyparis than with Cryptomeria.

Adventitious root formation”in_ Cryptomeria and Chamaecyparis hypocotyl was promoted
best by 1mg// of IBA among three kinds of auxins used at a concentration of 5 mg// of NAA,
1mg/l of 2,4-D, and 1mg/! of IBA. In the present experiment, the adventitious root forma-
tion in any auxin was superior on the Chamaecyparis hypocotyl than on the Cryptomeria
hypocotyl.

Bud formation on the hypocotyls of Pinus thunbergii and Pinus densiflora was not success-
ful, but a few buds were formed on Pinus thunbergii hypocotyl cultured on the medium

supplemented with 1 mg/! ABA,



