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RAMREYIC 3 1 A HERA X b OB ERMEEY RS T, EFHS D i<
SBROWRCIFINS LD, L CBHER & Y TREREVNBEL I A, #
KRPHFREY)C37HE, BTFEDCISETh L L Eh T 5Y,

B TONHMER L OFENOREFBRICEI LIl LT, 2/ Fhov?),
~ v [B¥, Redcedar®, ~A =%, RIOHEMS T N9 B35 BI1EH, 7 7 THAZ
DOOBEEEF X USSEELTE, Wihh & ORNEZFEEICE T 5587 k L OB E
B BREFER O GEMERY e L OlmEND D12+ E i,

—F, 7 VGBI A AL LOREFHEIIED THEEC, ZhE B S icifgesE
B RB=F AT IV FOERLIDBMEN2, I L EFE - TWBEIRTH S,

AT, BB D i vitro BT 5 2 7 INH O KEETERMN & SEE R O i
& EE LT, LFOHEERY X OSHEEOTIRMET R, b REF O A
e D THET 5,

2. MEELUHE

RFEODBERER T OWTE, 28ETH BHKIR (Morus bombycis Kopz), FiEEzk
(M. alba LINN. var. pendula DIPPEL) ¥ X O22(&f&n 7 v ¢ 77 (M. nigra LINN)
D3 EERYEE L, FTHEAEORLY I A TEERL, SCoRHEHEE L
bOrHER, £FEVEEI 0SB, BRERE00KERT, 0% 7 ra —LT
2, SEFTTVIEEKRENREE Y — 4 D2~ 3 BIEHCALMEEL T oo L%
7Y =V _VFNCCEHEOEBESOHEBAE D H L, EEMNZI00ml 07 52 2/0
MS S BEIR Utc, LM 1 R (AE#R) & LT MS+BAL1.0mg/l %, 2
W (REFREE) & LTURERY M LA =vo—FEThHsb KT-30 % MS £
CEFEES Y, MS+HKT-30 5 mg/l @) 3 X UMS+KT-30 10mg/[ B © 2 1&
ErHVTI,

Rz KT-30® 13k E % 1-(2-2 mA-4 -2 U o A)-3-7 = = VERFR LU, fh
BRI D Ly A b A = v CRERIIROBEY Th b,
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IS OFFEZSHNCER L o083 %3, 000lux, 16L.8D (16MFREIREE, 8 BFREME), 27+
I'COANTRGBNTERYT >

F 7, TIREhEEZR I O\WTIE, 2 BEREENKR, — 88 (Morus alba LINN.), &+
B8 (M. multicaulis KOIDZ.), ESEL v BHE L - BASHERET LA, AKPFEERT0% 7
na—=AT2, 3ETTE, 3 WRERERER Y — & COoHMEHEE L ICBEET & MSH+
KT-30 2,5,10mg/l ¥4 (C, D, E,) HEBL, 271xI'COBEHFTTRERE
7o TOFHFFET XM T L3,000lux, 16L 8D, 271£1'C o ATRRBIE L, 14H
RS E R T - foe BEME RS A2FF X F0TREIY 5~6 mm OEX Y] b,
RiREEE & A UBSIC IR, BESEMFT T 2 IREEE 21T - 1o,

B 0T R X O TIHREC T, FoBRECYEET 2 L b, WED
TEFRRCEE T 5 HE A E s X ORI O 2 ORME 13 2 TTELE O S BUMTikic X v 1T
oite Fh, PEFEROMBMVEZCIIRAMNCEERBEL FAABE®R (ki<
Vo BEER - 72— MREIR) TEEL, 774 vUIREBIK L D 12um OUIF E{ED,
NAFVAAVEIBA Y A= b F o ) VIZ I D BRAELER L, Yok, THREEE?S
B ENICPAEF AL, MS+NAAQ.2mg/{ OFIBEMCBE LTI, EFEL
TefffE DRI O Tk A v o VIR BRI L ) B, BEEROFEEAHEL 22,

3. =1 %

3.1 HEERSRMF & TEIFWEL

3.1.1 SBEFICEITBTEFEA

MS+BA1.0mg/ 35 CRIEEE 2 30H BT » S REORHEF L, ToHRBFTILED
ORBHEZER AL NENIEE THO I L ADBEES LBEI Nt » T,

Table 1 Effect of the adventitious bud formation into each variety of mulberry
under different media in vitro.

Secondar No. of Thickness Formation rate | Days of
Variety Pre-culture culture Y| Explant | rate in buds |adventitious |ad. bud
cultured | cultured (%) |buds (%) formation (%)
. MS-+BA A 20 60.1 12.5 55~60
Shidareguwa
1.0mg/l ® 20 65.3 37.5 55~60
i MS+BA N 20 55.3 12.5 60
12USaWw
e 1.0mg/! ® 20 71.3 10.0 65
% . MS+BA Gy 20 50.3 11.3 68
HIOMIEHIE | 1 (gl ® 20 65.4 10.0 72

A and B in secondary culture column represent MS+5mg// KT-30 and MS+10mg// KT-30

respectively
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Fig. 1 Adventitious bud developing from frame-wark in Shidareguwa
(M.alba LINN. var. pendula DIPPEL)
A : its bud elongating from the midrib of frame-work.
B : its bud from the vein.

T BRI O T 2 IRIEE A KT-30 OFTEIEE » S Uil C RIEER 21T - 10
RN, BEFORNEFHROE G L% & (Table 1D, 7S et cz
BHRBdShic, HEEOHE, 2UIEEDOA, B 2o S hcER#5~60H
ERBCLCETOTR L OXRE X VETES12.5%, BENT.SXNOEE TTEHFED
RN R SN, FRARBIVZ v 3 7 7ICRBWT 2SR AR CREE & b
FEIERIFD LR -T2, BEMTIIE S CI0UBDOEMERL b, HESICL
BMLELIBEY LTG5,

CHODRERNSGTEFHMOMEMER L LB L, HEEZLKRSIO 7177
ik W TiEEErZd b (F=11.267, P<0.05), BEZOERENE - &
R LT, FIKR (11.3%) 72377 (10.7%) TRITOBEEIRD b
ofc (P>0.05), EHIKT-30BEDEIC L 5 AlEH (12.1%) & B (19.2%)
MO T BEMARY, TOEEEIRD LR (F,=6.422, P<0.05),

—F, WEFOREAEES IHEMICKRE TS bl - fohd, B ciBEH
DIPEEAL B ARSE X @ BHER A ST, Tods, IREAL & REFHA & oM 3BIR M
b b iieh -t

FEFOBERE L 25 &, HEEOBHS, EoFx, LIROFENCSEEROEEY 1
B, FROAVEECIERERE L UREI SRk L e b, R TRESFICD Z &N
HExnk Fig Do ChLOREFHEROBRME CHHE LR —5H L CREY T
stehy, HT~10BBIECHIEL Tz, TRAIRB I U2 » 3 7 7 i Ch BRERTE
60~65H, BEII68~T2H B REH B E NN TRBE L1, Lo E
EOBE LEFETH - 1,

ThBDZ EnD, HEREREZRITEFYER LS CEEYE TS LB E
i,
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3.1.2 TRERIZHE T D5 TEFHEL

KT-30 ® 2, 53X 010mg/l BE CRIEEI N LXESREOFEL R, RomE
HE & RO EE/AAHIL L, TORIGBEC I VEXEL, MEEKETFEL. 7Tcm
I L 2 mg/l Tixl.1, 5mg/li30.7, 10mg/l Ti1X0.4cm E 7 b, T FnEEE
MEDRZE LU o Toe

DERFHEREYT - L TR 4~ 5mm &8 b, FOBER L REEE L E Ut
T2WEBEERITow, KT-30 DEEZE K X 5EH0BE/L & REF ORI OV TH
#H L7z (Table 2), 2 REBECERULBES OB/ KT-30 0BE I L D RE R
Ezp, L7 HEEL b RECBE/AIIEE b, PI4RA CRESE ¥ 2o I
WEEE IR BT, 7o LR BB b2 L ds » 7o 10mg/ | K TRt ~4
> f:o

e, C, DIEHCIEEL A I50~75% 107 h 8B b2y, ERMOFERN
25~40% L&D 5 Too ZHIIFMEBE TRV TIREAAMBEI hick®D, 2IREETOR
BRI HE L Dl o b D EFE L bR B, SEMTIETEAMBoAGR, —
#, HEECHENERLLESWER RS b,

O I e RN E RS D REFORBKC OV T OBRIbHD &,
CESITIIAR, — /8, BTREbIcd~6 %OBHECTHERZRZITD S o
St (P>0.0D, BEREOHS, o3 SEIBR L% EHI~5 BEIEREEL
bt (F,=86.185, df=6, P<0.01),

FDEHTREESE LR 2 RBRER S N -0s Tt 3@Bd b, EF

Table 2 Effect of adventitious bud formation by each medium containing different
concentrations of KT-30 (growth regulators) in mulberry variety.

] ] No. of Thickness Formation rate
Variety Medium Explant cultured f}?rtgolc% s (%) ?Sl\{:ilggél?%sj buds

C 20 60.0 19.0
Shidareguwa D 20 50.0 5.0

E 20 40.0 0

C 20 60.0 4.0
Mizusawa D 20 55.5 5.0

E 20 30.0 0

C 20 65.0 5.0
Ichinose D 20 50.0 0

E 20 25.0 0

C 20 75.0 6.0
Seijuro D 20 60.0 0

E 20 40.0 0

C, D and E in medium column represent MS-+2mg/! KT-30, MS+5mg/! KT-30 and MS+10mg/
[ KT-30 respectively.
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HIIZ R W CRERBC I DR E e h - T, & BICERES OREMEER S, Ci
D, ENcHELEEZ o bt (P<0.0D) 25, D, EEMEciros
DI IIL D > T,

IHROOFREF I ThE 2REEICBEEBENI~26H R S CEfio d ot
KI5, THREIOYIOAMEERR LB L b ORENBE I iz (Fig.
2, A, B, C, D)o (X EHEETCHITEFORENLIFRERAEAL AN
(Fig. 2.D),

Fig. 2 Adventitious bud formation from cultured hypocotyl in
each variety of mulberry.
A 1 Mizusawa
B : Ichinose
C : Seijuro
D . Shidareguwa

DT NS DRESFE B, MS+NAA0. 2mg/ [ EHICBHE LR (B
SRIHER, KR, —/#E, BRI OBEEZEOSLEL DIEYE 1 EETOFK
ThZENTER (Fig. 3, TOWEETKRAELYFEL TS0, BIBREERB &,
BERFE L BIREIIT.0~10.0cm, F, ZRHEULS ~10F, HRBUI13~254&7kD,
SR ViISSESE 2 ANl

X SR OEIAREEEICOWT, KA A VIR L ) BEEHIEO20ME %
FWRULESR, WIhd 2n=28 DREKREYET S 2EBEERTHH Z LR L
(Fig. 4), ToBHERERICL OGNS B S OREMIGEE Il - 1,
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Fig. 3 Development of plantlet Fig. 4 Chromosome numbers (2n=28; 2x) of
from adventitious bud for- developmental plantlet from hypocotyl in cul-
mation on cultured ture (Mizusawa).

hypocotyl in Shidareguwa.

3.2 FEIFERI-HIT HHEMNEE

3.2.1 SHBESFEEOSS

FEZFEOFRMNE < L b ES K >\ CHIBHEE 21T - R, %< olERE
DERD b ivte, BIHEFES0~60H H o BE#Ic 8 2 EEREB A 25 &, F, ZhRkox
HSZESABEoMiErERbL, ZRROGIEEZE S S (Fig. 5A, B) @&,
FTIRFZICEE LA EFREE Fig. 5C) BT r — 2ROZERE L 70 AR
WAHEDHbRA L 5 wHET S (Fig. 5D, E), ¥, ERL h REFEEEET
B EBbhBEEN, BEMEBD » A~ A icfEin, TONEIER S hciREETEF
HIRAEFORERL - T WA EBEHE IR (Fig. 6 F), LK IOFEHER
AN A L ARCIECTH B ELDRDF & I b8, » 1 ADNIBEOCEERE CIIE
Bl o7 (Fig. 5G),

3.2.2 TSRO S

NEZF OB 5 58 TR o NEREB I oW CREICBE L FER, &8
EHRMER LT OB, ¥4 2 kKRR 7 HEOSLLRE R 3R EF
DIREILCBHE I, o7 (Fig. 6A), L LEKRBIS~26H T TTREFD
RS b NI BEREROMMBNEL A2 5 &, WIR LTI S hicRFE 0N ZHER X
WIS h A& 8E s h (Fig. 6B), BISZHEB BRI i BiRR oMby
By - 2 ROFESFERENMEE I ATV 50088 bhic (Fig. 6C, D, E,
F), ¥RTEFOREIEE/INEREEL v vy, BRRERLZTRTHEDTORARK
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Fig. 5 Histological features of adventitious bud developing from the
frame-work of leaves in experienced mulberry.
A, B: Hypertrophy in cell of meristem into vein and its periph-
eral cavities.

C : primodia of adventitious bud on vein.

D, E : dome-like primodia (arrow) of ad. bud and its growing
state.

F  :a groupe of primodia of ad. bud occurred in meristem.

G : callus developing on frame-work.

H : tissue of frame-work shortly after cultivation.
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Fig. 6 Histological features of adventitious bud formation on cultured

hypocotyl.

These photographs show adventitions bud in Seijuro after 7 days (A) and
16 days (B) from transfer to secondary culture; but there is no appear of
adventitious bud primodia in the former (A).

C : dome-like primodia (arrow) of ad. bud occurred 20days in Mizusawa.

D : 25days in Ichinose.

E : 16days in Shidareguwa.

F : 25days in Shidareguwa.
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Hir bz,
ek, ThbOREFEROBBWEERR L, HEFoNBEOEE L IITEETH
HEEZ LR,

4, # =

RENEYC B ) BIEEEHFT CHERTH 5 HHEEER L OFE 2 K D REF O
R AR s, 225 A0, =V EY, Redcedar? KL OV = v
T EDREERR TN o0 T 5 ERBIND B 3Dy, 7V TRED T X HEIF O EEE
Frds X UBEEESATEN S DTREFHR D BT E i, ZOP T ITEEER 5
DAREFHH IOV TR 21T ey, MS BE#cinfA 3 % BABER10mg/! OBE T
BHEOER LI TNEFENER I, 1 meg/] OBEIEEEOEMERE I X AU
CAEENERIND 2 E DI, FLTINLOBEER LR LR, fiET
BE L FEE L CEROSZEHER b, BE CERUIEREE 2B 1 5 R LR X
IR CTREFYTER T 5 2 L 2HEL T 5,

EE NI TEFHR IR TH B EHEIN TN B 7 = = —ARFRF 1 + A1
v KT-30 vy, XFEOSERERR X OHEE O FTIREEE TV, TEFD
TERECETE 23 EBR L 7o,

SEFEOEENOTEFERCHENTH D E2 DN AREELG W, FiEHEY
MS+BA 1 mg/l TITis\s, 2REEES KT-30 10mg/l A & LN EFERED
miERIER I, HESE G8%), KR (10%) 7= 37 v (10%) DOIEMLE Y, BE
FHPKRBLV 7 v 3 7 7 L~ H93.8(EE <, RESORENEEEZE RO bR,
LLARE 7 » 2 279 08B X A, BEMECHEEERALR - o,

7 Ly v OREEER » D OBWERE IR T BALIOmg /] TER IS BEOER
2T, RN NAAO. Img/] iM% 72 BA 0 ~50mg/[ DBEFHE S IZR T,
WCTFROR DB S TREFEDR I R ST -Te 2 & wikd, NAA TN ES %
HIHIL, BEMNACETEROTKREEET S LHMEL T 5, EEHLFPEOTFHE
i & U CHIE oM BA i@ NAA0.2mg/] HIMNE L, 2kEEFELY KT-30 5mg/!
TIT o I, TEFORBIELEEL SEFL IR I N LD T B,

Fi, BEACIEESESMEOKR, 7w 37 v it L CREFER O EIE R
O TR OB E LRS- &b, HEBERCK T AHEMELHEERRCES T
HELHERICIHbDEELbhE, AACHEZI Y S Y~/ VROEBTHH A
v & vE (Morus alba L. var. tatalica LOUDON) OELEHFHSEH I NS DT, K
FUTEL, BRroREYETIHERL L TOREEXE LT\ 5,

O¥I 7V O TR BT A TNEF R L, K, M3, KT-30& BA & D
BB T KT-30 BTEFOFTENRIARET I E¥BEL T8, EELE -
FRENERED D S DO FOMREYERD I,

F PR S O EHFFHE IO € KT-30 0B EE RIS CRisE S X iR, -
DIEEAR L Y EREIEELL, <15, 10mg/l 3E L oic, ZhbEE(CRE
DEDOTEFFR IR LE L QHEER L 02 IEEEY KT-30 2 mg/l TiT-1cb o
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DFEEICL L, REMOBEE o bhilc, LirLLoAR, —  #E, E1TEo 3
ENTHEEESD bR o, T OBRISEEFOSE LRAKT, KES
BAEFEEER LB CEEYREREL 550 EE 2 i,

7 7 OHBEBRCR CTTEFOBKIBMEED H» L2, ik, FERIH LB
WEE S ST\, SOFTCKT-30 K L 28EEENLOTRNEFIBRITERL S L
DEBbind, L LEEDVAHDOREFEERIEEDOEFEZ R T Iav, Lich-
TARFFRC I % KT-30 O EFHEIC B T B BHEE & 0BfRIC 2V TiE < OFEER
BRICEDLIANKREVDDEEZ BND,

Boft, BEEOHEMEE - 0 KT-30 AV AERAINRL SR, EFD 3Ey 17
N— v OEIERE I BT, MS iz KT-30 ©2mg/! ZEMULICL DI, 2o
EHRERY = — + DS EEANAA B L O BACHENE W EREL TV 5, HHR, &
EHOLT — v FOREREICK T 50 & RGO fent, KT-30 2mg/l O
o BA, 2ip kb _EFOEBERENRBCZEEHREL TV 5, EHEKESD I F 0
EEBBECRT2EZOEET L BT 5 KT-30 (4 PU) oFEEXLLN, 4
PUO.1mg/] KT BA, 2ipiclEBEL 7 Y — v o a — b OBERENEREICE - &
DRT D, Efe, FHH 137 Vv EREE» O TERBRRELER T2 2 2%
DIEH R R R, BEAR# (NN) w2.4-D/uM & BA, KIN, ZA, 2ip, KT-30,
TAG OBES A + H 4 = v OBEREE 2TV, TEREEO 7 v 2 2T LT
2T, KT-30 ® 5, 10uM RiEMDOY A b h A =V ith_"EWZ ERREL TV B,

CDLAREZ VA b A=V THBHKT-301L, va—  BIOTERERYS
DOENH D, FOFERBES I121F0.1~2.0mg/l »WESEECH L EEL BN, 7
v O TR T PEFEROBEIC—HL T\ 5,

—7%, ZOKT-30 #FEEEEOWFR A LL—FELLT EELY XV T
(Eugenia javanica LAM.) OTE%F 5 1 KT-30 (B 54.0%) 0.2, 0.5, 1.0% L O
2.0ppm OFETIEAME LR, BEL 0ppm UTcREORILEEEL, %5
EETAHTHECKEB ALHEI R LIRS B LHMEL TV 5,

D ECAREFOBEER I OWTHED 13, BERECASHWATEFIELRZERL Y
FEREINAECEL, »A2BHOLOTHRGEREREL VW%, T L TERLEZEA
ENTDFEBoRRBIIRERE, ABRERN THBEELZE2 200FYTHD L
DRT5, EED FLOHFER L O TS RCR T D HBEREOER NS, TEIF
GBI L Tl v A BHE TR, BMEER, RETHEBOSZ L SEEBOERL (1
— &R OREISIREFOEHBENDLbDEEL LN D,

5. ¥ E:3

7 TEEBRINZADLOTREIFEER GBS CTREETH 525, L3k I O T2 BEE
ELRERIE OV TERERET T - iR, TEFORR LT LI L, ThbD
BMETAR X TRCEN SR A,

(1) #R7 v Bk 558 (X3 B OTREOEENS, HENTEED
TR s o Te DI ESZTH - T2,
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(2) TEFOEBEIRTH - EDERFAHHL1-(2-7 e r-4- Y D)
3-7 = = LIRE KT-30) T, ZOBEISHEFOEE10me/l, THEITI2 mg/l
DEE, TOBEENGH -T2,

(3) NEFOEHICET 25N & U CIBEROTEE VIR T, DEZEOY
E12MS+BA 1 mg/l, THEETIEMS+KT-30 2 mg/l @& ZEEEIEH - o,

(4) FEECRFLIATFHEOREL LD L, ST 2 REEERE55~60
HHE, THEOBA XERENIS~26H B ii# CRER L5, BE CIREEE
HENENTEFNER S iz,

(5) TEFTH OMBMIVERZEORER, RE OIS ZHEET T Y — 2R OBEFRE L H
WL, DWTHREFOBRHETED bitic,

(6) THEHSEIC KT B REFOBEIC L b B S AR O REREI 2n=28
T2EETH -,
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Summary

Adventitious Bud Formation on Isclated Bud and Hypocotyl Culture in Mulberry.

Kengo OSHIGANE
Attached Facility in Experimental Farm Faculty of Textile
Science and Technology, Shinshu University, Ueda 386, Japan.

It is established fact that morphogenesis of adventitious bud iz wvitro is very

difficult by callus culture of mulberry. However, its development had been induced

using bioassay procedures which was based on stimulation of isolated bud and

hypocotyl of several variety in mulberry. The results obtained by this experiment

are as follows.

1.

In vitro in the culture of isolated bud and hypocotyl, the probability to develop
into the adventitious bud in Shidareguwa (Moyus alba L. var. pendula DIPPEL)
was found to be higher than any other experienced strains in mulberry.

The effectively plant growth regulator to develop the adventitious bud was 1
-(2-chloro-4-pyridyl)-3-phenylurea (KT-30). When it treated with a concentra-
tion of 10mg/! in the case of on isolated bud and of 2mg// in that of hypocotyl,
the rates of adventitious bud were sensitive to both doses (see Table 1, 2).

The preculture of explants which had been effectively produced the adventi-
tious bud was MS+BA 1.0mg/l and MS+KT-30 2.0mg/!; the former was
suitable to the case of isolated bud, the latter did to that of hypocotyl respective-
ly.

In this experiment, the adventitious bud in Shidareguwa was induced larger
than thoses other strains. Ovserving the tissure of bud, there was developed into
the vein of explant after 55~60 days under a secondary culture in the case of
isolated bud. Further that in the hypocotyl come out to the radicle epidermis
after 15~26 days under the same culture as that of isolated bud.

In view of histological observations it was recognized that the occurence of
adventitious bud depended on the development of dome-like primodia in the
peripheral meristem of epidermis.

The somatic cells of the plantlet which were produced by each of adventitious
bud under culture of hypocotyl consisted of the diploid (Zr=28) chromosome

number.



