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NFTFHLT (Robinia hispida L.) OWEREBRFED
HILAHDBFEEL - FEPCIRNITEICL S
SEMMA D IETE

Hi O 38 A0* - KRR - 75 B B

HIOEM s RRZE—HB-EE B NFTHST (Robinia hispida L.) OFEERE
DHNZADSFHEL - SFECROBERIC L 2EMEDIETE BiREE 76 1 346~354,
1994 NFT7H v 7 (Robinia hispida L.) BAOHEKBHED ANV AN SHEBL 725
FHEPIROBBETHHEMR2BEEL, BELNS 7D DEBERADHEL 2RAT. FKEH»
5DHNVAFEHRIE, 1/2 MS 58 2,4D (1.0mg/l) ZHRMUIEMTCER TH o7z,
Bonlh A%, 1/2MS 5E#z IAA (1.0mg/l) %7:i% BAP (0.1mg/l) Z¥EML
TR RRAE L, IREERICM L ZATREF RS L, ZOHNVABSHMEL
FREHE, 1/2 MS Es#ie BAP % 0.1 mg/l ¥RiNL 72 B CRES#E L L 2
2%, HZIEEBBHRL, Ya— MOHBERHETE ), ZOMELLY 22— OFBRERS
AR, HERTES LienN—SF 254 b ECEBERIBL, —F, BRERKDA
WA, BAEECTEREAME LT  OFERR, 1/2 MS 52z IAA (1.0 mg/l)
BEIU TR 2 AW TRELG T CIRESET 2 Z ETIREBEHE LU 1z, £/,
INSDRERPE I VAR ZEHRT 3 2 L CTREFVHENEL2FETE T2,

DecucHI, M., GYOKUSEN, K. and SAITo, A.: Propagation of plantlets by the culture
of multiple shoots and roots induced from callus originating in the cambium of
Robinia hispida L. J. Jpn. For. Soc. 76: 346~354, 1994 A culture system
suitable for the regeneration of plantlets by the culture of multiple‘shoots and roots
* induced from callus originating in branch cambium of a two-year-old graft of a rose
acacia (Robinia hispida L.) mature tree was tested and established. Inducement of
callus from the cambium was very easy using medium supplemented with 1.0 mg// of
2, 4-D. Adventitious buds were differentiated from the callus as a result of the culture
by liquid 1/2 MS (MURASHIGE-SK00G) medium supplemented with 1.0 mg// of IAA
(indole-3-acetic acid) of 0.1 mg// BAP (6-benzylaminopurine) in a reciprocal shak-
ing shaker. These buds induced multiple shoots and shoot growth by culture on solid
1/2 MS medium supplemented with 0.1 mg// of BAP. Rooting from these shoots was
observed on vermiculite moistened with sterile distilled water. On the other hand,
adventitious roots were differentiated from calli originating in the cambium. The
roots were kept propagating by culture with a reciprocal shaking shaker in a dark
condition on liquid 1/2 MS medium supplemented with 1.0 mg// of IAA. Adventitious
buds and plantlets were induced through callus formation from these roots.

i C &= TE 2,

X501 AHME, ZhE i ARORKRMERE

TEY &35 U CHER R P MRS 7 £ O Fdli &
E L CRERR TS K@, 1VARECHEAES
HET 20 ORBEROELPRARTH 5, Itk z
i3, EREEESEEL w3~ ARME T, Z0
BEEROWIZE S 2 L 8T ENITHEER» > D7
0 b7 A N OSBRSS T, EREEEN
HELZRWEBECEREER 5T 2 FRERE

M2 EEHWT, ZOI NV ABEOES T OV TOR
REefTol el 2, ZORREOHTE, =T AHY7
J& (Robinia) D =% 7 71 ¥ 7 (Robinia pseudoacacia
L) EnF 77 (Robinia hispida L.) (5) ThHIV
AR D TRET, & BIKAHNVAD O DEIMED
FEEGTHR I L 2L LIERY DD, =
T AHYTDWTIE, BRowN (1) % Davis (3)

* PNZERAERERESEEEESEERFY Dept. of Nutr. Morphol, Grad. Sch. of Nutr. Sci, Nakamura Gakuen Col.,

Fukuoka 814 -

ONINAKREESER Fac. of Agric., Kyushu Univ., Fukuoka 812
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W&o THAEZ QOEIRPIE 2 o Pk FEE TE
TP WITEST CRIBESNTWS, Lel, NF
THY7 (R hispida L) WOWTDREZETTEY
726780,

FITC, BT, NTTAVTEMEELT,
FDRRBHFED NV A S4AENE R FET 5720
DEEREWNLT 5 Z L 28 A, ZOHE, BRE
HRD A VA S HFEPREREFETESL L
BEHEL, Lad, BSNIETERITZOBOWHE
B X AMARBET, 2BELETSZEED
BE LIz, LiehS>T, INEDOREREEIEL, &
NWheHERE LT, Foob, 3o IEMEROEE
DHRETHY, REWED 1 FEL LTOYEREHE
THLIERETLTEL-OTHRET 5,

oO. ## & FH &

1. ANRFELANZADLREFOHE

NFT AT O 2 FEFREOLER D & SHEREE
T U Tz AIMERERGIDE L LIS EREZ ) -
RYFRAEFHLERAG, 0%y /) —NVIREEZEL TE
ERE L, BERRE A X THEERBL, EBRE:
BHL, AEPRBO—E %2 & AZREBOBRB O
FEH1cmNAOYIF 23X 5V ER->T, &
NEIHEEE Lz,

EABZH & U C, MURASHIGE-SKOOGEZ# (MS %%
#H) (7)) KEENTW RIS L UERRSORE
12 WCHE LB (1/2MSE#) ¥y b w—
R % 20 g/l Nz T 358 % F iz, AV A BE RSN
i, COEREMIC2,4Y 7007 2/ F VB
(2,4D) 21.0mg/l, Vo4 V% 2.4g/l BRINL 7=
B Az, £, FBHENLZINVADSDOR
FEHF O Ao B, %mgmm10myz@
2,4-D, 1.0mg/l @ 3-14 » ¥ — VEEE (IAA),
mg/l D6 NVT7 S 7Yy (BAP) QS%ODIA
FTH—D BURII L 7 R & v Tz,

INS ORI, pHEZ 5.6~5.8 k¥ LD
B, 25 mm X120 mm DFREE H 10 ml FoHEL,
=NV —7TIEEE L 72,

BEEFE, TRTEEC XETEEEG
pmol m™s™ OENGITIREAT T, B 16B5R/H L L
oo BTz, WAREEHIC X 55551 1E 100 [/ OFER
DIRBIEEEIT o 1o,

2. ZHEFOEECEYETE

1.0mg/! ®IAA %7213 0.1mg/! ® BAP %= &N
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Lie REFSMM AR CHECE 23K 20.1g
FTOSWL, ZOSEHEEESFEDOEEICH V2,

SRR T 27 AW, B0
ABEHz 1.0mg/l D IAA, 0.1mg/l £ 1.0mg/l D
BAP D ihp— 2RI i85z iz, 1B,
IAA ZYRINU BRI AR & L, BAP 2L
TR I NVTA MR 2.4/l N2 I-EREEE L
720

HEEPSBONIY 2 — b OFIBFHIZI, B
HEMTOREEN—F 274 PEERNCELAT
305 2kERALL, EREROGE T, EX
Biiw IAAE 2k 4 >~ F—VEEE (IBA) #21.0
mg/l 7213 2.0mg/l Nz, ZhEFVFA e 2.4
g/l TIL, pHE% 5.6~5.8 IZFHEE L TH S ML
Blio N—3Fad4 POBHWIE, N—3IFa27
4 N REGKTESETCHOEREScm OERNS 7
XFv 7Ry VCEIE2cm iz b L3I AN, Ml
FHBE LT, ZHFEErLHEELIY 2 — M, 4cm B
LDy a2 RYIVERD, BHEL, N—3Fa
SAPMCELMATBBECE, Ya—1rDEh O
0.5% DA Fv~uyr (HEEFREE 2HRLTEL
ARUT2.TAA % 1.0 mg/l ML 7- B8t & IBA %
1.0 mg/ ! FhnL fo 55—z 1%, 10°C, 24 RyREmRSHEA
Db ETHRYIO LEMZER N T ERELEX & b 3%
ELTzo ¥a— D LMD HEBFEIL, FRYVO
Va— NRER TARE L, BEREHTIEE 10K, N—
S ¥ a4 VTR IEAE U, BEBEEER, ERNE
XPAMEEEEESETHh -T2,

ER R CHRB L EEE, ROFIETELE{T-
7o FEAR U I GBI RD & (958 U T 2 55 % kB A
THROTRL TS, HFKTES I NN—3F 254
PR 2cm DESECHALLBEAGE I AF v 7Ry
b (6emAELEAEScm) WBHEL L BEED 1
BRI FEROBEBREHLEICEHETREEL, 2005
WRE 25°C, E 70%, BRIETTD7 74 + buardp
F 72 | 3IBEE 25°C, V@R 70%, 250 pmol m%s™! MG
FTERBATT CHAEA 12 W5/ H, B 12 B¥f/ H O AR
B Lz, 774 M h Y ERIZATHRHAZECE
LT LEMECERL TS, E2PEOAEHOR)E
b= VBT s v AhEE 2z, BEE0.5cm DR %E 1{HE
Bl /e, 200B, 2BE I LR 2T OESL,
X5 TEARVOFRELE AN SRIZIERBHE L 72,

NW—EF 2T MZELUARUTHRIBRHER T & 2{H
iz DW» TR, IBRALBEE~AREL, 3:BHERICER
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EOBREOR VT NVELT 4 VATEZ, TDE
X B E RO FIETHL 21T o 72,

3. RO LR, SOREFENDIE

HIVAD S DREFES G CREL T\» 53818
THELEAREREA VALY DEL, Hlcm E
EID ST, 25 mm X120 mm OFREEIZ 1.0 mg/ !
D IAA M2 T EARR MR 10 ml Fo0HE L, IIE
BE U RRsEe 1 AT OBE L, s DRER
E% 25°C, FEIRENOIRESE T, 100 [B/5 OHEER
B X o TIROBIEEIT > 7o KM, 60 xmol

m™%s™! DEIEATIREE T T 16 B/ H OB, 8 BEfL/
HORBHRIC X 2R &, ABEET VI RANT
BoTHENL, 4BH/HOBHC L 28LRD 2 K

BEL, HRBEEAENRI0KE Lz,

B o REFR2EET 01, FdLiE3
BNV R B REFSACAZH (1/2MS+1.0mg/! @
IAA) THREL TV 2EBTREONETER, 260
K Z OREREZHIELET TV A RBTHELNLZTE
REAV, 5500 N AR ARSI X, 0.1 mg/
[, 1.0mg/l, 2.0mg/l ® BAPHJh, »2w131.0
mg/!{ ® BAP. 12 0.01mg//, 0.1mg/l, 1.0mg/l ®
IAA, 775 VB (NAA) H20wid2,4Di ¥
EHAGDEI22 EBY O (E-5) 2RV
B, FOER0ARE Lz,

EETESNIREREDO A VAL S DTREHEDHML
DOFHEIIE, FEREHICS VS 4 V%2 2.4¢/1, BAP
%1.0mg/l Nz, pH{E% 5.6~5.8 ICF/EEL, IIER
B U7 B R i,

ﬁéx#m2salwﬁwawﬁﬁtb,&%aﬂ
OBE I FERENORESEE AV, 100 B/4T
BEM T 1. &, BEAERTRE, BEKE1EE

X, BE10°C, 24 FFRI/ B ORI TREEL, 20%kE
BOREEFMFICEL T2,

m # R & EE

1. HLVADFEEHNZADSDTEFNHE
ERENS DA NVABEOERLR-1 TR LI, d
U T2 AMER 33 EERD 5 B, 88% MY % 29 (Ek
THNAZBE LTz, BEEREE 3 HE» osMERE R
KHEREDO I VA DBESA LN, FOBRFEEDH
WAESDEZZ U DT, Fi, OB EEHD
HEINABTE ZEEBED SN, TOLEDH
WADFHGEERIF0.33g T, 2055 1EGE» ST
TEBOSEEBEL Iz,

J. Jpn. For. Soc. 76( 4 )’94

®-1. EBEE» 2D NVAFEEORN

Initiation of callus from stem cambium

Culture Explant Calluses Contami- Death Calluses
periods nation with
roots
No. (Rate : %)
6 weeks 33 29 (83) 3 (9) 13 1 (3)
10 weeks* 29 22 (76)

The value in parentheses are the rates of callus-formation
samples. * They were subcultured on the same medium
after 6 weeks.

NN

N

77

%00

_

TS

Mean fresh weight of callus (g)

7

0 .
whole with root without root

K-1. 2% 10:EEROBRBEROAINVZADEEE
Mean fresh weights of calluses originating from
cambiums

AR IR RE T T,

Note: Vertical bars represent standard deviations of the
means.

F-2. BETBEBEBIZHINVADSDTESF
D5t

Differentiation of buds from calluses subcultured
for 7 weeks

Hormones Concentrations No. of No. of calluses which

(mg/ 1) calluses differentiated buds
(Differentiation rate : %)
2,4D 1.0 2 ()]
BAP 0.1 3 3 (100)
IAA 1.0 3 3 (100)

B DAV R EEEERIEE 6 B H i [A—HE O
BRI E L, COEEDAINVADFEHEEER
21.60g T, AR L7 20ERD S B 76%1CHHY T 3
22 (AR TRERDB S Uzo RERBSMEL T2 %
WA ESMEL TR WAV e T 5 L, RERNS
L 72 F v A TR E OIS L BB HEOE S
BHY, SMEL TRV VR RERETSTEDLL
Twiz, iz, ANVAQEBETHKTS & (K-1), T
FBREIMEL TR wA VR (FH0.70g) kb, 4
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BLIzANVA (F1.80g) DHBKE M7,
MEREFERITo T2 5 EERIC, TEREETS
AN ATET BREFS AR (REREHh) Bl
720 TDREZFHEDMMEDIRILE2 FE-2 R L72,1.0mg/
[ D2,4D 2EIMUIE#MTE, TEFOSEIZFED
5T, FERD BNV LTz, 0.1mg/l D BAP &
1.0mg/l ® IAA 2L TORETIE, BE
3 BHE CTrEHFOMEEBRETE, THEBRI TR
TOHNVATREFOHMESEE S Wiz, iz, TAA
RUIILTBHTR, TEFEOHME L BRHCRERD
HRIAD SN (K-2a), TOTREFOMEE, &
WVADRBRBED»SFEEL, HINADhSHMELEb D E#E
ZoNd, TRL, IOBEINACERENEEINT
WIHEShEERLTwRL, EEPHET S5
WAV A RERRCER LR /N D, L
T AREFRLFHERR L (”-21),

NocucHI and YAMAKAWA (8) &, Ginger Offi%
EARERRRETERL, 2,4D 2L 725
THNVALL, BAP % BHTHEMNL 1258 3S 3G
DR END Z R REL TV S, THERBE, R
EHDOMEB & USFERDOEE I & BAP 2531R I
fERLizZenEZ 65,

BAP ZED¥ A b A4 =V EBR, FOBRITEST
HY, IAAREOF —F ¥ VEIIFEEREET 2 & —
RizbhTnd, ZOEFES DT 274V ADHE

BEICET 2R T, JAA BRI -E8CHEOM

REARBETEFOSEBE U T2, BAPEHEMK &
TAA IR TRELFREFOENREE 245 &,
IAA 2N 7285300 548, BAP Z¥RIMU 72524 &
DHEOSLE L, SIHFEOBEMET BAP L2k
Wolie Licdlo T, NF7 A7 Tk, IAA 13 BAP
LRI, AEFOMEICZERITH B EEZ SN D,
2. LEFFOETE L EHEOBE
LIERORENE, R & U FOREHIC AR AT RE
Ya—+EBLDI, HIETEONETFHESEH
RETEREICBEE L 72, T ORI EMBDY 2 —
MEEORERZ -3 2R Uiz, HFEEKOEE R s
% &, BAP 2FEED 1.0mg/{ N2 7-ABER TR
K&W, L»L, Y2 —1+ETIK0.1mg/l ® BAP »
MZ B TRbKRKEL, LrL, Ya— b ETIE
0.1mg/IODBAPZ Mz - LEBR TKE Mo
(H-2c)s BAP 1.0mg// MER COLEERNHEK
THoleDIE, FHE OBEMEI TEANVADEDN
K&polZ L ZBRLTW, FBIHZ5y 2—
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b dem Bl E) OFHE TR, BAP 2 0.1mg/l
U7z 1 AMEARS D 1.5 REHFD L WERER
L7z (K-3), TAA 1.0mg// LB (EHEREE) T
DEEETIE, ZFEFRFZOFOEMEREET, FOHK
MR MNERD 6N Z W Tholz, LictdoT, %
FIROIETE, L RIS Y 2 - &
Borwd HZE, 0.1mg/! ® BAP KHBHEL T
5wz 5,

BAP i3y 2 — MERICWEHIRNTHE S8, vy 2 — b
DR R B 2SI T 5 720, HEEEDT: DK
REEZE WX BAP BE % 5~10 ERREEL T30
FLWIEBNREINTWS (2), TOEERTE, ¥
#£-3. FBRIHT 5 R0ErOREE L BEORE,
BLUEEPEMENN~-3Fa2F74 bADEX
LARDFER
The effects of the kinds and concentrations of

hormones and the results of cuttage to solid
medium and vermiculite

Nos. of Nos. of Rates of
shoots  rooted  rooted
cultured  shoots shoots(%)

Hormones Concentrations Low
(mg/l)  temperature*
treatment

Cuttage for 8 weeks
on solid medium

IAA 1.0 O 10 1 10
IAA 1.0 10 1 10
IAA 2.0 10 2 20
IBA 1.0 O 10 0 0
IBA 1.0 5 2 40
IBA 2.0 10 2 20
Cuttage for 4 weeks on vermiculite 15 13 87

* Translated to normal culture conditions after 1 week of
culture at 10°C and darkness of 24 h/day.

#F-4. Bt & Utk BT R
Results of transplanting of plantlets to pots for
acclimation

Media used Nos. of Nos. of Nos. of
for rooting plantlets plantlets plantlets
transplanted used for completing
to pots acclimation acclimation
Nos. of survivals
Solid medium
IAA (1.0mg/D) 1 1 1
IAA (2.0mg/1) 2 2 2
IBA (1.0mg/l) 1 0 -
IBA (2.0mg/0) 1 1 1

Vermiculite 10 10 5
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REEEL D BEVWBAP DEEEZABELR» - 25,
PRVBEOEOSAVERLEN LW HRZ2E,
LeddoT, 0.1mg/l X0 b8 s fBEEGHET
BAP OREIRE DR 21T LERD 5,

ZD XD, IAA 2EINL Iz AR T DO L ZEED
BRI, MOBERSCOBEEE B 2 ERERLR
DT, BB TOMDKRIVE VPEE TEIEEOH
TERRADRERH B LEZBND,

Ya— b ERBAOEBEMEZE - Fa T4
B L TR LNIBRER-3 TR Lz, HIRAR
TR, PERNEOBERRETERY, wIhdH
R 10~40% L&, FEBIRFREAE L 1 EELE
X THER TR o7,

NWN—ZIF254 MIZSLARLEY2— ML, B3]
ERRIE 77 ATy 78Ky P OEP S OFRBEHE
RTETAER D -T2, I LAR 17T HEWIX, 5E#E
THRIBDPTERTE T2, & 51T, BEINITIE 87%ICHYS
T5Ya— NCHEREFETE, X, VT4
b % > 7o SEAR A DRSSO SR © g 5 L 3k
BUEOWRIREER L,

FRFADOEBEMCBE LY 2 —  OFER, BiE
BRC T CIel 7 AER2EI L Twiz, LL, BiEs
BMTESFSERLIZILD, fiL{EEL-ZERY
FAEERI L TOEWERERETH -7,

RS ECHE Ly o — b 2EEEERENCS L
RUT, HIEZREBD L FENY v ITR2—H V7%
ETHREEINTWE(9) KFED N~ Fa2 T4 b
DI LAROFERIE, BERETIED 2 FAKFCHER
REEDDLIENTER, JOFER, BEOHIL
EVSENSVERRFTETHY, NFTHYTTH
SHRIEMBPRETOS LRRBRERL A5 lESH
%,
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Bk L 8 BT OERER-4 R Lz, HBIRAO
BEIE B CHARDEED SNz D 5 B, ZDhh
5 5 EfEE AW TEHL 28 Az, 205 B, 1.0mg/!
D IBA CHEBRL 1EEEZ7 74+ va v Tlfb %
7, filo 4 fEEIZ A TIEAZ O CEHHLE{T > 72,
774 b rurTEHHE LR, TZAFV IRy
M I REAESIE AR 2 iR Ui 2R B 3T L WEERIEK
BH Lz, LaL, 7TEEE TH EHMASFENLIZCD, 8
BEBITIZSERWEIE Uiz, 2, Bt DOREA2Y 5 A
KPS TATH-720DT, TBRA->TRIZHELY
WY, BbET OBEAEDERSARONEEER Y
DELZ DN TITT Rhoizlz®iltEL2 o5,
nwext LT, ATEBEZOHFTEHL 2T - @&,
BRI E Lz, 2he TEMBSET LIz, N—
SF 274 bADI URTHEBRLEMRIE, BIMLIZIE

T T T 2 g

© Weight after S-week culture 7\'

®» Weight of inoculatios 1 =

21 o Number of shoot 8

1<

- 2]

2 5

el e

5 @

g o€

= 5

S 9 =z
ot
)
=

IAA(1.0) BAP(0.1) BAP(1.0)
Hormone (Concentration;mg/l)
IS B 2 PR L v 2 — M JE
£
Mean fresh weights and shoot numbers of multiple
shoots by cultures on propagation medium

B-3.

HERIAERRE R R T,
Note: Vertical bars represent standard deviations of the
means.

-2
(a

), 1.0mg/{ D IAA BEMU 7 IRAREHNC & 28 THMEBPBES NI I VA, (b)), 1.0mg/! © IAA REIMU oA I &

BB THNAD SR LI TR, (¢), STEEOMIEREM (BAP &F) CHIEL43ME, £ (Left) : BAP (0.10mg/1), &
2 (Middle) : BAP (1.0mg/#), & (Right) :IAA (1.0mg/l), (d), 2.0mg/! ® IBA &¥RINL 7o B CHR L - 9iEY k.
(&), WBOETERABRAEEM TRELULIROEICN T 2 BB0EE, (£), 1.0mg/!/ ® BAP & IAA 2L EREHTCEES L
JARBED ANV A L AL L T3, (g), 1.0mg/l ® BAP & 0.1mg/l @ 2,4D 2HRML:BEFEMTHES NI BRERDO I VR,

(h), 1.0mg/!{ @ BAP 2EMU 7z EBEHTHEEL TR S MIZIRERD A VA5 5 DFED ML,
(a), Callus cultured on liquid 1/2 MS medium supplemented with [AA of 1.0 mg//. Note : Adventitious buds were differenti-

ated. (b), Callus cultured on liquid 1/2 MS medium supplemented with IAA of 1.0 mg/!. Note : Multiple shoots were formed.
(c¢), Multiple shoots propagated on liquid medium supplemented with BAP for propagation of multiple shoots. (d ), Rooting
plantlet on solid medium supplemented with IBA of 2.0 mg//. (e), Influence of light conditions on root growth cultured in liquid
medium for propagation of roots. Left : cultured in 24 h/day dark. Right : cultured in 16 h/day light. (), Callus and differentiat-
ed buds originating from roots induced by culture on solid medium supplemented with BAP and IAA of 1.0 mg/!. (g), Callus
originated from roots induced by culture on solid medium supplemented with BAP of 1.0 mg/! and 2,4-D of 0.1 mg//. (h),
Differentiated buds from callus originating from roots induced on solid medium supplemented with BAP of 1.0 mg/!.
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15 15
L O number |
8 length 4

o f |
(o] - . —_
éﬁo— H108
s [ 1%
g1 B
o -
5 g
o 5+
g9 5 0
J
Zz L

il

16h light 24h dark 0
-4, SERRSERM L RRE B & OEIARE L OBIFR

The relationships between light irradiation time and
root lengths and lateral root numbers
BRI RREREEE R T,

Note: Vertical bars represent standard deviations of the
means.
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BT ES, 10EETXTEHRET TR L8 TE,
SR BT LR, BHEOBH» 5ENELIZ LY,
BRI SEETTRTOENE Lz, LrL, 3
ERBECEHLWELERLIZ U 2EERD D, FF
LWERER L -ERZIEFHCERE L7 (K-2d),
N—IFa2 T4 MZELARL THIRES R IBERON S
BRI, H L WERH S FIERFEL 72, 205 O,
WEE L5 AERI D b/NE L, FIROEHNENT:,
3. ROBHE LIS BOLREFNHE
BNVADSDREREZ lem BRIV E- T, ED
WEIE RIS M CAR DB 2 RA T BRI DWW, B
ERALA 8 EMBI TR 21T o 7o SMEF 1YIF LY @
FHERE  HRR R HE L/ L 23, -4 R
XD BEREB, 7, BEAMBD L > v 2X-
2e R L7z, RS, HREO VTN HENEHETT
BERLUADPEEZETTEELLEDDOLY, 2he
N 2.6 5,54 fFZETD T, LIzh > T, S IERIED

£-5. BHLDOINAB L UREEOMLEKT 2k VE > DF
The effects of hormones on calluses and adventitious buds inducted from roots after 7

weeks of culture

Hormones Nos. of

(Concentrations : mg//)

Nos. of explant
explants which did not form

Nos. of calluses
with differentiated

Nos. of explants
which formed

calluses and buds calluses buds
BAP (0.1) 10 10 0
BAP (1.0) 10 10 — 0
BAP (2.0) 10 10 — 0
BAP (1.0)* 15 10 — 0
BAP(1.0)+IAA (0.01) 10 10 — 0
IAA (0.01)** 10 3 2 0
IAA (0.01)* 10 10 — 0
IAA (0.1) 10 4 6 0
IAA (0.1)* 10 4 6 0
IAA (1.0) 10 2 8 2
BAP(1.0) +NAA (0.01) 10 4 6 0
NAA (0.01)** 10 7 3 0
NAA (0.01)* 10 2 8 0
NAA (0.1 10 2 8 1
NAA (0.1)** 10 1 9 0
NAA (1.0) 10 0 10 ()A
BAP(1.0)+2,4-D (0.01) 10 10 — 0
2,4-D (0.01)** 10 10 — 0
2,4D (0.01)* 10 9 1 0
2,4D (0.1) 10 4 6 0
2,4D (0.1)** 10 6 4 0
2,4-D (1.0) 10 0 10 0

* Liquid medium without gelrite. ** Low temperature treatment.
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HRZEBEDOFPELTCWEZELESHTDH %,
BEEANE (1) 13, DELATHOEBEROBRE TS
J B NEEORE DV THEN, RIF5EE FRICEY
TOLOBARROER, HIBWTELLE»o722

EERELTWS, %/, VITRA, YONTYFTUT
A, AYa vV oOKPERETY, REIBHIRD &
CERET2ZLHESNTYS, 2L, GHMED
FERTIERIRORRICEZELERIZE R wIRE
bH3 (6) DT, HLBOMHEDBEFRIE—BI 3R
BMTERVLDS LILRY,

BPoDANVAERBEMTOREDHREERD
iR U7z, BAP OBMUERX T, BE, KRLED
VIR IZEMR R <, Wb £ o722k A
Shighrotz, 1.0mg/l ® BAP W IAA %2 0.1mg/!
MUK T, 1E & A EERBASNT, 2 EiETH
WAROVIWE, ERRIERELED 1 VF»obTHIcHE
EDHANADBL LTI TH o7, IAA % 0.1 mg/
IRMU 7R T, 10 &% 6 xnsv2ibL, IAA ©
0.1mg/! KRR ANV R GSMEROYINE H 5 »
BREED 1 2F» ML LTe, LL, Sl
WA ZEDIFE A EHETES T, 185 mm Dl
L7zDik, @ER (KELE:2 L T»wiznwX) T11E,
ERAEX T2 @72 Tholz, 72, BERD 2 {H,
BERAEX O 3ET, ABROI VA EIZEWREIE
Honle, TAA%Z1.0mg/l MLz K, A v A
L7 8ED S b D 4EIZ 1 AFTH S EH AV ADD
THRHTW BRI T, Mo 4EZABOHS LB
REIRSDH D, FOHED 1 A 55 10:BME R
EEFENSELT: (20,861, TEMBCLS 1K
P SREFOHMEBTED &1z,

NAA ZHMLER TR, BEETLIVIDBRK
DIERD B NIz, L L, 0.1 mg/l I T, 18 5 mm
U THELOEEERD LEZTT, Thik
BAEDES2HE L Tz, fllld IAA 0.01 mg/! N
XM, HVAORERIZ/ANE L, FMEROKE
EERED 1 2P S bTrIEBD L VA MBS
L, BORENTELDOREEXT 2 H, KiRLEX
T2METH o7z, 72, NAA % 0.0l mg/] FHINL 72
BEMITY, SRTHWNS A NVABEORED 5
b 7zo NAA 0.1 mg/l MR CiE, BEXK, EE
MERE D HNVAMU T T RTDER RS S
D, ZO/KE» 6 BEXTIERNEZFN UL 72,
NAA 1.0 mg/! IR T, # VA LLIzEED A L
A LECFEDESBEET DREBLANATHS T2
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DAREZF DL
Bud differentiations from calluses originating
from roots after 8 weeks of culture

Hormones Nos. of Nos. of Rates of
(Conc. : mg/!) in callus transferred calluses with calluses with
formation media calluses differentiated differentiated
buds buds (%)

0

0
64
33
100
0
25

BAP+IAA (0.1) 2
BAP+IAA (0.DAD* 1
BAP+NAA (0.1) 11
BAP+NAA (0.1) (LT) 6
BAP+NAA (0.01) 2
BAP+2,4-D (0.1) 4
BAP+2,4-D (0.1) LT) 4

= O NN N OO

*Low temperature treatment.

B, REFIMELE» o7,

2,4-D ® 0.01 mg/! K T, EREHTEZEML
DR S NT, WREEHIT 1 E72 O SMERO YT 5
ENTHLICEEBDO AN ABSIL LIz, 2,4DD0.1
mg/l 75T 1.0 mg/l BRI TiE, A VA{ELTzd
DRI RTFEORERAINAR Rz (H-22),

IAA 1.0mg/! #MRX T 2 @k, NAA 0.1mg/! Ik
M T 1@k s REFENIME LIz, UL, Ihb
DFREZFRIHRELELoT, £22°C, BEESmm L
WCHERE L 7z 0 VR B, BAP BRI REAE L 72, B
U7 H VA, -6 10R LTz X 5 NAA 3L
TR TEELIEINVADOSTREF 2o TE L (K-
2h), SMEL = FEZFZ, BB L, 2058
fi&IZiE 5 cm I £ CEEL T,

o DREENMS, WBroHEMEMRZEL DI
i, —EAVAEEELZTRELR S ZWI E%b
Motz, Eiz, AFETHOI RNV E Y OBETE,
BAP & NAA 2HAEbEIBHTHINVA ZHEL,
ZDHI DA IVA % BAP BHOREMABEL T, R
FEHFOFERETOVEL LI VWAKRLELZONS, %
7z, BAP & IAA % 1.0mg/l $OWMLIEHTS 2
fEfE 2 5 REFENME LD T, &0 THEEBEEDIAA
PHRIIU M TRE U BE R BTEFO b e
D&IREREPETE 00 2HIET 2LEND 5
DHdLNE,

WEhIZE &, NF T YT OMBEERNRCL S
YHAEYMEDBEEI L, INVAHSEBEREELHET
LZEDNBRLERTHY, ENRAINA»STEELLR
PRETSIELTCLHRETHY, SHKEPSOEE
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