7 T DFOHEEEIC BT 5 miEr R
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RIS AR £245)

KA BT HEFEORE Y, HE, BEEE, EFEEREOE», FEIFCE
WTAREEAFRE LTHENED LR TS, ZOBOWEIIEY v 5 (Pseudotsuga
taxifolia) DRRFOEEET oL OBFRYE h, R, BE7LETE S OPER
BENMINBHR T 5B,

7 PRI AEOSEEESRCEL T, 2R IOEE, BE»SOEERMRE
THEVERYE, pH, EXRBE, Bl o8 eHEMCHANHEY, =27 v
(Morus acidosa GRIFF) 7 EAMEEA RIS T 5 0BESF ORBVE R, Higs
X AEROKREEEL EOFEYS L OLEO R ECBEENFIE & LT n vitro
TOBBEEZFEROWEERR 21D 5,

R, 7V OFONSHRRCRT 5 RENERY L b, HEEEOKER A
DEFERER L LT,

1. MEELUEE

AREBCHEA L iedhy, BINKFEEEF N EESRERARCERE S TV 5 5
27 (Table 1), ThBITRBEICSWT, FoE2 3B LBl v,
BHEZALERTS 4 ~ 5 °COBRGEIREEL, 4 ALAcBREELHERA L, $398ELy
IrBE U 7o L3F L KB A A X V100K 125 IR, 5% =F A7 A 2 — AT 3
TIE, BEARTAKEL TS 3 BRFEERET b ) v & 209EEBEEEREE A
TP, EBENC O 2 UEEEBREHEHL T, ZA7 5 2 ahokEic
BR X7,

e 13 MURASHIGE & SKOOG DEAEEH (MS) 1iEMERFHFI O+ 7 2 v
VEEEE (N-AA) E v a7 F=v (BA) &AL atg (MS+NAA5X10-°

Table 1. Varieties and species (group) used for isolated bud in culture

No. Species (group) Variety Note
1 Morus bombycis Jujima, Kenmochi, Mizusawa 2x
2 M. alba Ichinose, Kairyonezumigaeshi, Jumonji, Kasuga 2x
3 M. multicaulis  Roso, Kairyoroso, Aovoso, Rokokuyaso, Seijuro 2x
4 Triploid Simanouchi, Hukusimaoha
5 Tetraploid No. 401
6 Hexaploid Morus tiliaefolia
7 22-ploid Morus nigra
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Table2. Composition of each medium with multiple solutions.

Major elements Salt g/101
A solution Ca(NO;)+4H,0 707.58
NH,NO, 240.15

B solution KNO, 202.15
KH,PO, 272.18

C solution MgSO0,-7H,0 493.00

D solution FeC,H;0,sH50 153.00
Minor elements mg/10/
H,BO, 1855.20

ZnS0,-7H,0 287.56

MnS0,-5H,0 2050.70

CuS0,+5H,0 249.67

MA solution KI 33.20
SnCl,+2H,0 33.84

CoS0,-7H,0 28.12

NiSO,+6H,0 26.28

KBr 23.80

TiCl, 531.92
(NH.)sMo;0,,+4H,0 37.08

BaCl,-2H,0 36.64

MB solution K,CrO, 29.14
KF 5.82

HgCl, 5.44

As,O, 5.94

Bi(NO,),+5H.0 7.28

These media were maintained at a level of pH 6.2 respectively.

M), b (MS+BA5X107°M), c 8#1 (MS+NAAI0-*M+BA5X10~°M) @ 3
BEARAG, ShbofiEliEta27+ 1°CIEIE (24850, 80 #ETOATRREN
ECAVFa—t Lic, BlEFOEEE L WCHISAEHRENZTEEL, 2 7AK
bic b BB CREMOSBEFOEREYHET S L L, HE~BEREBICELL
HEBMEOEMBIEIG OV TLORMBHER YA, Fiov 2 — PERERIZOW
Tk, MS+NAALOC™M D F —F o vEMEHIcBE L, BRLEEI¥LBRI VS
BEFRKHHK (Table 2) w L, 16HF[EHEEA+ 8 REfEREER (16L8D) F&MFT CrkBNE#E
AT Lice £ DBRERERYBRRESGO TBEPBEYT2V, BRRETCER
Lz,

t¥, BREMEAGBORER X OFLER0.002Mol 8-+ F>+ ./ V) VIKRDI5~18CT T
2 PSRRI, B = 17 b 2 — VIS C2URERBIE R 1T, &4 A7 Vi
I b iR a s A EE L,
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2. =] %

2.1 HERFEHHIC & 5 0BHERFORLENERIEER

HEME BT A MBI ODBEF O ERRBIIROE Y TH - 7o,

(a) Y= vRAE

FROTE, fF, KR, SEFoERC I 2ERREY2 5 L (Fig. D,
+8 (A) oFd, BERBCSTAEME G K& L @18, at

(NAA5X107°M B RcE <, BERFOENSFBRE L & -1,

b 55 (BASX107°M B 3 X Ot c #5i (NAAL0®+BAS5X10-°M) Kb & FIkk

R TH -, AHERCEIRED bR oT, LirL, R&Tikaffhoiy 3 E&E
DM TH -7 (Fig. 1A, Fig. 2A), 8% (B) ¥, HEHLIBIILER

100 ~

65
39
37
35 -
33 -
31
29 -
27
25

z tj (A)
21

19

Growih rate in culture of buds

i
1 2 3 4
Days in culture
Fig.1 Effect of three different media on growth of the isolated buds
of three varieties in Morus bombycis
A Jujima : a medium (MS+NAA5X10-°M)
B : Kenmochi ——: b medium (MS+BA5X10~°M)
C ! Mizusawa ------ : ¢ medium (MS+NAA5X10-°M+BA5 X 10°M)
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Fig.2 Plantlets developed from three different media on the isolated buds
of three varieties in Morus bombycis.
A Jujima
B : Kenmochi
C . Mizusawa
Each medium of a, b and ¢ is the same as those of Fig. 1.

BT, & I b ESIIRERISHER v « — F BSER E iz, B8N 2 7 AT,
a, CEMioH2 6EZEnEERL -7 (Fig. 1B, Fig. 2B), KRkt +5&
wwiba, bEHiE L FDERITESE o T 5D, cEMEBRCTR T, BREO
1. 7EEEr: ¥ -7 (Fig. 1C, Fig.20C),

b HFv~rsvREE

H SV =/ VRO 4 FRECOWCUER OERERK YA 5 & (Fig. 3), bHiisia,
CHHIC B - 7o, BEH (F) 3fhoRBlb g e b BDHTRETH - 7o +X
F (G 11, BEML MAEHE L CERFAERERT, < bEBIELL, —/
W, WEBEOWL.ME, EHORSBTh o7, i, — /M EBBFR T EEE
DEBTH-Tend, — /B0 cEMIAR T, RRFERONTIIBEETH -7 (Figs. 3
Dand G; Figs.4E, F and G),
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(D) (B (F)

Growth rate in culture of buds

Days in culture

Fig.3 Effect of three different media on growth of the isolated buds
of four varieties in Morus alba.
D : Ichinose E . Kairyonezumigaeshi F : Kasuga G . Jumownji
Other details the same as Fig. 1.

Fig.4 Plantlets developed from three different media on the isolated buds
of three varieties in Morus biba.

E ! Kairyonezumigaesi F : Kasuga

G : Jumonji
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() m7 7 RGE

v 7RO FERL 5 Y ELLER LS, biEEE 4 GEBZ Y -
— FAVERIE R, FOBRDERIEE TH-T, BEIETEILERL TERIES - T
WA, o3 REEOHE TS T, THUREERLEETEIE LERET
30
27 |- (1) 9! ¢P) (X)
25 -
23 -
21
19
17

(L)

Growth rate in culture of buds

1‘1 T
2 3 4 5 1 2 3 4
Days in culture

Fig.5 Effect of three different media on growth of the isolated buds
of five varieties in Morus multicaulis.

H : Roso 1 : Kairyoroso J : Aoroso K ! Rokokuyaso L . Seijuro
Other details the same as Figs. 1 and 3.

Fig.6 Plantlets developed from three different media on the isolated buds
of four varieties in Morus multicaulis.

H:Roso J :Aoroso XK ! Rokokwyaso L . Seijuro
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B CEOERPIE <, &I cBTIRIEEENHE L, T8 BENERER
%0, BHEREEZoFMLERIC L & ¥ -7 (Figs.5, 6, H~L),

@ FEELE

3BEREETCHAEONB L OEEREOHEMEL L, bEMHIAMhD 2 5% Lo
THEBRIFTH -7 (Figs. TM and N), T bbb, BOW (M) Tk, BEKRIOHE
Fca, bEMELTETHNRERTH W, ThUBETR O EMISELERE LoD,
SOHEcHaE ol 2 fELicotf, CEHITE, BN SEBTOERBENEHTL, o
2 BT L RE TH » 7o,

FRESAREQD, cEMA30HEE ol R TRIFTH - hd, Ttk
DERITETH o7, bIFHINERBSHE Y v 8 cER PR L, aiicth
BIEFTHote, ML v o — P BREHh, EEORBHLRIFTH . RIZAB
4EERTH D No. 4018 L OCBHREED y 7 711, & & BhE L EFEET,
LRI CHEMATRECH -7 (Figs. 70 and P), ¥7-BR2EED 27 v 1 7 v (Fig.
7Q) %, EBR4OBEND A, bIgHLLEFTRIFE oo, CHEHITOERIE
BDTLRRTH - (Fig. 8),

0 (P> Q

Growth rate in cullure of buds

1
1 2 3 4 5
Days in culture
Fig. 7 Effect of three different media on growth of isolated buds
of five varieties on poliploid species.

M : Shimanouchi (3x) N ! Hukushimaoha (3x)

O : No. 401 (4x) P . M. tiliaefolia (6x)

Q : M.nigra (22%)

Other details the same as Figs 1, 3 and 5.
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Fig. 8 Plantlets developed from three different media on the isolated bud
of triploid, hexaploid and 22-ploid in mulberry.
M : Shimanouchi (3x) P . M. tiliaefolia (6x)
QQ : M nigra (22x)

Pk, #5178 BT 2 0BFoLBRE R, S v i h MEMERERR S

Nic, RBhic- THBHROL DI, A—Fo v v 7V —L, 9421 =V
(BA) B L b EMALEERIFC, BEREEZENLOA —F v (NAA) B
H (a8 CHEE O (ciEH) oo, F 7o o EEIHISN fn < fho 2 K
WHEL TS ), MIEREGELHBE L, ThboER1»b, HMFOREE ICII BAH#
s (b) PEIRITH B LTS hie,

2.2 DBEERIIBTEERAGOERIEIS

BRSBEZF ICoOWT, EMBlIcEBEROREMZER L2 %5 & (Table 3), v~ 7
TRORMBREIVAKRESCDODERMTIKERL, v2— P dER IR, &< OREEA
EHE BRI,

LRI IR T, KON NEBRIFOMEEBTH 7, LL, TERREME L
EFEIFE THRADSEESF OIS0B B TEEEETH - 7o,

BT/ VRO 4LREED, FXFERIEE S cEFTREN MELR, bE#HTR
2= b BRI, HENRFLERI GO, EREETXF L FRE, bitic
va— t OBEARD bR, £FRFLEEI 0% 2B, 7, —/ BRWERK
CHEBELAERTR T, bEMKEL04EBTEFELELIGBE Iah i, BH IR L
LFEEED TEL, KOBPEBTREREERTH - 7,

v/ 7RO5RER, B ICHELY 2 — FOEEARLNLOREFEST, b
HMPEBEEBROFESE D, T, aElitidy = — 2R S iy, B2
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THL LRI oo, BEIDEMTLLHENRED bR, 2 — F OEITEL,

a, CHEME bIARTH T, WRESE, FE%E, BEFSW, L LcEilosds
EFEHE IR TR TH - oo R IBHROEONE X OREREOHME L L b iz
bEFHIOLERNE L  REF T, EFEEONTRICY = — VBRI R LI, Fhakd
HWTLELEAL Y 2 — F DBEAA LT, CEMTIE, va—OEREE AL
highote, 4fEED No. 4018 L 06 B0 7 7 7L, 35HE $ERNIFRET, b
B EsOEBREN RSN ICEE Ieh oo, ¥, 22EEDsr 17743, a,
b OER BN RIFTH - 1cpd, BohcEEldicd, cEficoERIITE
TR Licd Dpihy 7z (Table 3),

Pl EofERN S, RFEOHMEERIC L S 7 7{EKOBFR I OWThiE, #E, &R,
WRBE, +XF, B1TE, 50N Bx), BEKRE Qv &L oRMEORE THE
MEZT, LrbVEBREFREEYE L, +8B, HH, ®EE%, BEFE, No
401 (4x), 7277 (6x) R EORMBEORERIHKIHNELTBECAZ O LEELLR
o

FRoBE T, b A, CREHucHA, RO Y s — P OREBES O,
SEREEIBE T Vb DEELIORS,

Table 3. Varietal differences among plantlets developed from three different media in
culture of isolated buds.

No. of (I;Ii(f)f‘e(r)efnlzlf:eté?; f(rzr)n three No. of nondevelopi
Variety isolated mental plantlets (B)
buds (n){ a b ¢ | Total (A/n) (B/n)

Jujima 30 1 3 3 7(23) 23077
Kenmochi 30 7 13 3 23077 7(23)
Mizusawa 30 5( 10 2 17(57) 13(43)
Ichinose 30 2 5 1 8(28) 22072
Kairyonezumigaeshi 30 3 6 2 11035 19(65)
Kasuga 30 1 2 0 3000 27090)
Jumonji 30 7 10 4 21(71) 929
Roso 30 4 6 2 12(40) 18(60)
Kairyoroso 30 1 2 0 3P 2709
Aoroso 30 2 5 1 8(26) 2274
Rokokuyaso 30 0 2 0 20 8) 28(92)
Seijuro 30 6 10 4 20(67) 10033
Shimonouchi 30 4 11 3 18(60) 120400
Hukushimaoha 30 5 12 2 19(63) 1137
No. 401 30 1 2 0 3100 27090
Keguwa 30 1 3 0 413 26087
Kuromiguwa 30 3 6 0 9(29) 217D

Total 510 53| 108 27 188(37) 322(63)

The number of parenthesis is each ratio of A/n and B/n, respectively.
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ThboZ LwBL, Profile Analysisic & hftsha, b, ciEificxstsE£EHE
BHOEL D TORER TR, v~/ VR3IGHE, 79 v~/ 7% 450E, =
7y v5 BfESF125E T, tbica s bomEiictt =6.713, 2<0.05 bktc

Table 4. Varietal differences of developmental index on plantlets in

culture of isolated buds.

. Shoot Shoot No. of | Length of | Weight of | No. of
Variety .
length weight leaves root root root
Kenmochi 16.3+1.57115.8+1.79]26.041.73|14.0£1.10| 9.0£0.83}25.0+3.27
Mizusawa 10.5£0.97113.3+1.92|18.0+1.76| 10.2:£0.64 | 7.5£1.62|17.0:£2.26
Kairyonezumigaeshi 6.3£0.87| 9.2£1.03| 9.0%1.25| 6.2£0.75| 4.5:£0.73|13.0x£2.16
Jumonji 10.7£0.73]13.6£0.79|23.0£3.37|16.1£0.65| 9.5%£0.97|30.0+4.32
Setjuro 12.340.98]15.2+0.63|25.0+£2.94| 16.8+1.44 | 10.3£1.06| 33.0::2.98
Shimanouchi 15.0£0.61116.0+0.91]30.03.65|17.5£1.57|12.5+£0.72| 32.0+4.52
Hukusimaoha 15.2£0.61(16.7+0.72|25.0+:3.62| 18.0£1.09|13.3%£0.63 | 35.0::5.23

Values are means of ten replications + S.D.

A, D Kenmochi

Fig.9 plantlets of three vareities were developed in culture of isolated buds.
B, E ! Seijuro C, F . Shimanouchi
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I t =5.348, D <0.05& VIR EENLZEIBD ORI, LrL, akc
ORI IEZNTE D bhieh o7 (t =3.137, p>0.05),

A, bEHIKE Ty = — FER» BEEI ER S I RERSE 10E M o ZE
B L ORI OREY R T & Table 45 X O'Fig. 90BH Th B, HEFOEBE T L -
TER L THER, ThbEE0EEL hr¥R, ¥E, B, BE, BERL b
RIFT, L RBEREDE N3 FEENE - T, fods, M, K Q9707 X
BOMHEORBILI AERIVEORFTOEE X 3MRS Lic 2 - b, Z0OHM
FEMEEY LD L, FPFREBCTABRETS O, Y= v RofE, KR, »
5 Y= 7V ROUREE, +XF, v/ VROBETBB LY, 3EFOEON, BREXK
HEOTHEThoT, T, BHEET RO, #5v=/vRo—>DE, v/ 75
DEE, FRERIVREED /7 v i 7 VD4ERE, FLTCHEBETSIOE, v
7rUROTE, 75 v~<7vROEFEH, v X VRORRESE, BE¥E, 4{FEo0 No.
401, 6fEEDr 7 7 BB TH 10,

3. & %=

KEERT, 7V 3RGEHCRTS 2B0ovy~rv, #5v=77, v7 7R
BRIV, 4, 6, 2254 0EEESEORIFEONERE LT, Bl roR
AR R A IRET L i,

MS A I NAASX107M %0 LicA — % o v 8k (a), BA5X10°°M
FHIB LIc A b A = v EEEH (b) L0 NAALO*+BA5X107°M O &
(¢) ERTAERBEOEBTRRT AL 2D &, HEITREFE S W cEBT@EEOKI60% 1%
FA rH A=y (BA) BHEMTHY, DThH—F v (NAA) EHEEHN30%,
b 0l0% 1\ EEE T, ERFHEFIOHEEE LI VEFTORTHEMENRD SR
2o

B, KIU™E, 7 7RFONBEBCRSTHEEORRK I OCBERRCES T 5l
YIERYE R, 1AA, NAAD I S5hA—F2 v I BADISKYF A bA A=V D
BHENKRE L, FOEES0.5~5.0mg/l DEE T3 0mg/l & BIFT, v a— b
R T > 2 — b OFEFRCERNEH E D BT 5,

AEBIZ R\ TS, DEFORMBIERIERCR T, LoBEMRcHERER G
BdH, YA bH A= VEMEESAEE DY, B, RIUSO|ELRBETH -, RITA
—F TV EFA P I A=V OEESEDSE, £RMN 3 EBHIPEINEIRETH - 7,
SO ERAENLEECEMEL, v a4 = vHEOMEIREVIDEE L
Bhd, Lnl, A= v oFrR TR F0BEHRSGE I L 52, BARIE
CHEIN I ERA S B 0 L Bbh b, —F, M, KPP Xiug, BFEOERECR-
TEA—F vV EV A b I A=V OBEEEMNERCERL TV ATERL TV 5,

F I B ks T A ME0ABRI oW, M, K7k 5 BA Bz
BITAZEORHEOCRE YA, B, CoOIHEN L &I EEITTHFOLERER
HhBE, va— MeROABCETSLDE, 2BE0v <7 7R THAR, KRo
25HHE, H SV =S VR TEHRERE, TNFO2HE, » 7 v R TETROo 1 A8
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ThY, IFEETHEORN (Y=2rv), BERKE (»5v~7sv) 02 H5EOEFT
TETH T T, 2~3HMDOBERILBD, va—OBELAL BRI, 2
Bo—/ 8 (hsv=r7), BE (rrv), BEE (r77) BIOV2EED 7 v 3
U4 FE, FLCECRENBLAYALRECCRICIE, 2#E0+E (v=7
7), BH (hov~7sv), WREBEE (rr7), BEFE (v 7)), 44K D No.
401, 6B r 7706 BmENREL Tvic, ABodC, L eEEREERRLE
ok, #liF, TXF, EOR, BERE, BTO5RET, v~/ v REELE 3 HE
NRRIFTCH-7o B, CHIREIS Y=Y, r7VvRRENREL, AE4EE
D No. 401, BLO6EEDr 7 713 b CETH - 72,

—g, BELERDAEREOET L 3FBEARIFT, 4EHRIEROEBE LB
REER R bRD 2 &, BL O in vitro WRIT5 4 BEOSHMENEBEIEETTIROC
BrET s8R0tk Th, DAREOEERSLZ LD EE L LRI,

¥, fl, RIUVOIEZFOHBEECR T, EERFCRIETHEOBE LA,
A7 e =R TCREBRPALABRWCEORETH-Th, 3%BD7 57 b —AMAOE
e R CARGME E FEORERH D, B, CH (¥, 5»9@x) THEENEHM
THIERRELCWB, ¥, BE, Ky <279 KA EEARE ST 508
D in vitro TOEEEE, 7 VEGEEOURIC 27 2B aFiEch b LEHEL TV
B

4. 45 E3

HER 7 v BBk s oEFOREY, EYRSFOMEG L, ToEFEEKL
OBV TN, ROBREE -,

1. XIFosEEEcHG L 3EEOEIO 5 b, BOLhETEEON60% % 5D
7o D E MS+BASX 10 MW)EHI TH - 7oo % 7o MS+NAA5 X 10~ M () 551 234730
%, MS+NAA5X10-°M+BA5SX10-M(c)BEHIA10% & EEFHARIOHEELE I L D
EFLCEBRBIER2E U,

2. DBMFEOEBCILIEEORBLIERTIYA IS = Vit — %o VTl
BETH - 7o,

3. B, Ry (1974) w X 25MFoEECE T 38 (A, B, C) »bRHEIR
Brahd, ABiv~7 7R (3fEHREEDL) »%<, B, CBR»Sv~<7s v, »
FIRTH- Yo

4, HE—v - VER—HFBR-EEORETRERBICGES T HDAMEET, L2
i, EOWN, BEAEILEED 3HIBT 2RENRETH - 1,

R RIT 5w b L CHRE LM O SR AE - o UNKEBSEREUES  f—
Sk, BREDEAE, AEE—AECH L TERELARHOBLYEL T,
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Summary

Varietal Differences on Culture of Isolated Buds in Mulberry Plant

Kengo OSHIGANE

Attached Facility in Experimental Farm, Faculty of Textile Science and Technology,
Shinshu University, Ueda 368, Japan.

There was studied the relationship between the various growth regulators added
to MS medium and the development of plantlets in vitro culture of the isolated
mulberry plant’s buds. The results of this reserch are summerized as follows.

1. The isolated winter buds came out under these three different media ; there were
the growth regulator of NAA5X107°M, BA5X10-°M and NAA10-*M+BA5Xx10~°
M in each medium, and the plantlets in these media showed each growing rate ; the
former medium produced extremely remarkable result of 609. However, the
latter of the other two media was only 309 and 109 respectively. It was obviously
recognized, therefore, that the growth regulator made great defferences for the
development of isolated buds.

2. As concerns the leaf and stem development of the isolated winter buds, Cytokinin
was much more effective than Auxin.

3. According to the report of Oka and Ohyama (1974), the variety of development
of the isolated winter buds is divided into these three types called A, B, and C ; the:
type A mostly belongs to Morus bombycis (containing 3x species), the type B and
C are both M. alba and M. multicaulis.

4. Especially Kenmochi, Shimanouchi and Hukushimaoha were precisely admitted
to be the representative type A which was conformed to the process of the growth,
such as the leaf and shoot formation, rooting and plantlet.



