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Production of virus free plant of Petasites japonicus
Fr. Schmidt (Compositae) by apex culture

Sachiko MATSUBARA and Tadaoc MAsuDA
(Laboratory of Olericuliure)

Virus free plant of Petasites japownicus Fr. Schmidt cv, Aichi—wase (Japanese
butterbur) was obtained by apex culture and then effectvely propagated with following
method,

The medium used for apex culture was consisted of modified Murashige & Skoog
(1962) medium and 30 g/lsucrose and 8 g/l bacto—agar as the basal medium and
0.1 mg/INAA and BA, Apexes were aseptically dissected from stolons and planted
on the medium, The medium for promoting root injtiation was consisted of the basal
medium that contained 0.1 mg/l NAA or 1.0 mg/l NAA and 0—0.1 mg/l BA, Root
primordium of plantlets initiated from 4 to 6 days after transplanting to the media,
and radicles started to grow from 10 to 13 days after transplanting. Ratio of virus
free plants increased by replanting the apexes from sterile plantlets with 0.1—0.3
mm in length to the new medium,

Apexes or explants from stem, leaf or leaf stalk of virus free plantlets produced
regenerated plantlets, while root explants showed to form only callus tissues,
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MEBRXUCFE

7 %, Petasites japonicus Fr, Schmidt OFEETH 5 [BHEE 7% ] OV 4 VRE
Ptk , 197748 2 ARic MU RZBESEGEBICEN Y, DESBBTEOEER2TWH T
WMEU T, AEERRB U THO T4, Murashige & Skoog (1962) o W HE F i,
thiamine—HCI 0.1mg/l, pyridoxine—HCI 0.1 mg/l, nicotinic acid 0.5mg/l, myo—
inositol 100mg/l, glycine 2. 0mg/l OFERXSE, 30g/10OL £ ¥, 0.8g/l O bacto—
agar 2L IC S DR AR E Uiz, I DEERCECEL © B E © naphthalene
acetic acid (NAA) &N6—benzyladenine (BA) 2iRIAIL 7z, 5%3#1% 25°C, 3000 lux @A
IHXTTI6REREE Un, NEDKROBMREREZ, 2HCCTERIT2 U o5HL
WESHIICIER VT Tn. BSHIEEEA B e NAA, BAZ 2N 0.1 mg/L LT3 O % A i,

EB 1) E£ERESH

AR NAA & BA»Z2hZ10, 0.1, LOmg/lEHEMLIz 3R%® oL b, 197742
BA26 Bigffiiz. ATEOEHERWY &b, £RR L, Z2EB- T AEZER2 ZE L,
WY =g —VIK1~20HBEL, WHATTrFrviy (0% FEERRES YD o
OO 10 fERAFTH L0 AR E 5 ULEERELR. 2V — v RUFRT 2~ 3 MOBEFRE
23 pEEEZ205~1.0mm OXE Xich &b, EMTZ. BT X 20 ml B 5
Qe v b UBBRENI 1EEAT, 2 ABIIZ SR - NEWED T2 ) OEFRE - TERC-
BAREFREZAFE UL, UTOEBICSWTERLUZWED Chb ODEBIRDWTHELI:.

RE 2) HIEEEEH

HEENOET 2 NAHTIEFEBEL Th s sy, MEUEE2FRIBEIS 3
ettt U, HRCREOREZABREAERIC L Y BEL T, AR T\ 2 H3EE
DINEY R, NAA—-BA%%2h%n0.1-0, 0.1, 1. Omg/lx XXl 0—0, 0.01,
0.05, 0.1, 0.5mg/lIMNU 7B BiE L, 20 HERITFIREE - %K - B iRE - 285 - 28
WEZAE L. 30 RFEEODREZEET 30y, RiE2{EHET % NAA-BA »
0.1—0, 001, 1.0—0.03mg/l&MU Iz E, FE Lo - 120 1—~1. 0mg/l Bhnks
H BB, DEDEOHER R 2B EIKEEL, 57 s LR RER, A< bx
VY URELTREEME2ERE L., EE - WAERK - RBROWIThEETS 251z,

=8 3) HEEE:

TANAT Y~ T RHICEEERTEAYNE Y EBAREND S, Ll 7 2 ITHi
BILBETHL, HFEPHBEESVDATDHERINTEY, WMABE2LITA
Wiz by, 2 TEREO/NEDE b B EME T TERO0 1-0. 3mm OXHERTH &
DIEMT Tz, BRI NAA, BA 22020 0. 1mg/IHIIL. #RES0HC E
BV, EEREPHE L. UEPBRHEEELL, WREUTINBESA2H » 5
WVHETOMLEMFXOXRZPEFIDY Lo tZEHERE2B L B2, Z0EBEPAE
UFEHE 2R THEEEZE b OEYEOEER L HE LI,

U 4 VABEE Chnopodium Amaranticolor Coste & Reyn (7 H ) OHicxd 5
H—RZT v ERETBL Iz,

EE 4) BE-oTHEABEICLSEEEOE

BEART EOBEOEECTNEZ OBOEETN O %, EFTE &/NEMER A
THEU., B 9h § R 0. 1mg/l © NAA, BA 2L 72% 0% H:,
PR 2HT T A/NEYEDIE T 2 1 mm KT L, 50ml i iz 10, 30, 60 HJF
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WA BT 2 BB L. L2 5w 3 T A EEO/NMEY K2 K - /D 2RIy
Ok EER4.0, BAZEREL8. 8mm) () ¢ BEH 2.6, BAZERE 10, 9mm), S0mikE: b
w1, 5, WEETSEMTz. B BRCEEL . i3 % o Sl A s
BRO7 5 2alN0COBE 2, EEBEREGIG-—IB R v b7 3 7 THRELR.
B« B v, MHENEE (50°C, H 5 A 1mORTFLLVATET Ny 2 Q (80
—100mesh) FiE, H I3 LBEE =8, *-)7—#HA:He, 50ml/minHFHET, #AE
AfFE: Iml &L,

EE 5) BUBEBEEMLOEE

VAN T Y —EENEBRINS E, ZNETEALEISBCHEELLTRIET Sz,
ZOIHEELNOMOEYAEE S HEETRTH 2ENET UL, ROSED Comtﬁ
TEE R, MRARPRTTCHAWEO/MER k2 2 H (1mm) , 2 (5 X Smm), 3
W(Smm,Z(l@%%Tt%@)jﬁfﬁmm T S0ml B2 ALl 7 9 R 3t
10EIFE RN 7o, i EA s NAA, BA 4 0. 1mg/l X3 1. Omg/I IRinL 1z 2/ &
bk.éE477Xﬁ@ﬁb,2ﬁmmmibw

s =)
ER 1) S£ERESM
FOVE VBRI CREERHEERT, BE LU Th -7, NAA, BA 0. 1mg/l ipIX
TIX100 % 1T 5L, BEEdkE {izo7z(Table. 1), NAA, BA Img/l X TIEIES
FEL, HELEELRY, WINOFEEEE 3 0. 1mg/lImMXD Y% LT TH -7z (Table. 1),

Table 1 Shoot growth from apexes cultured on the media containing NAA and
BA in various concentrations

Regulator % Fresh weigh No, of Length of
NAA BA apexes of shoot (mg) leaf leaf stalk
(mg/1) developed per plantlet (mm)

0 0 0 11.5 0 0
0.1 0.1 100 253.0 3.2 22.7
1.0 1.0 40 132.1 1.0 7.0

Table 2 Root and shoot growth of plantlet cultured on a root promoting media

Regulator Root Shoot
NAA BA 2% No, per Length No, of leaf Length of
(mg/1) rooting plantlet (mm) per plantlet leaf stalk
0.1 0.0 100 2.6 25.4 2.3 1.1
0.1 0.1 30 0.4 7.2 2.3 1.4
0.1 1.0 0 0 0 2.7 1.7
1.0 0.0 100 2.6 16.8 1.6 1.4
1.0 0.01 100 3.0 16.0 1.7 1.2
1.0 0.05 100 2.0 16.2 1.7 1.5
1.0 0.1 100 2.8 13.6 2.2 1.5
1.0 0.5 80 0.8 5.2 2.8 2.0

3¢ shows relative value when shoots were transplanted as one,
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=B 2) RRBREESH
FHREETENH 5 &b 5 NAA # 0.1 & 1.0mg/l, 2hREL OEED BA 25
IO o #5 B (Table 2), NAA ©&, NI NAAL 0mg/l ¢ BA SHENUEEED 0.1
mg/} LIT T 100 % OFEN & Bz, —5 NAA & BAYREE (0.1mg/l) idBA 28
ZzhpPk (0.1-1L0mg/l) TH 5 FEBEFHIEL, NAADELETIDBIN 5> DN
7. NEH - BEr CHTHROEE I RER LA CERSA b, B - B
EOMEMOERER, FRREBOEWKIE S SOWEENA N, s TR #icH
BUTL 20h%s7205 Table 3 DIEETH 5. RERESMTIIHEA4~6 BT T

Table 3 Various combination of NAA and BA concentration and root initiation and
growth of apexes and explants cultured

Regulator
NAA BA Days after transplanting

(mg/ 1) 2 4 6 8 10 13 15
0.1 0.0 v - -+ -+ A O O O
1.0 0.01 - - + A O O O
1.0 0.05 - - + + A @ <O
0.1 1.0 - - - - - - -

3 Transplanting from the basal medium containing 0.1 mg/1 NAA and BA on

December 21, 1978.
W —, unchangeable ; +, root primordium initiation ; A\, root growth in pericycle
and cortex; O, root growth in medium,

CRBEEDSEMA LN, 8§~10FLIRNcEEFR2HEL, 10~130URIEZENNEBES
B T3, ChiEsVEVBEOENE ERENERA BRI,

Table 4 Shoot and root growth of plantlets grown from apexes of two sizes

Size of Days after planting
apex 0 —50 51—100 101—150
Proliferation rate of plantlet

L 1 3.2 8.1

S 1 2.9 9.3
Leaf number per plantlet

L 4.0 7.1 8.5

S 4.5 6.6 9.7
Root number per plantlet

L - 9.6 4.6

S - 1.5 6.9
Days to rooting

L — 26.0 12.4

S — 26.4 6.1

) L : Larger apexes of 1.0—0.5 mm were obtained from stolons.
S : Smaller ones of §.3—0.1 mm, from sterile plantlets,

B 3) BEIEEE
BEEERE2 LSS, YEOXEEE L T 5 & (Tabled), TWHIOMNEEKDOKE
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S OEVHEN 100 HBALE CIIFEND 5 L SIKAAL D, HER - # R - HHTFHROEER,
WIN AN SR & S I EREESTI00R 2T 55, 1008 MBI ED S
BT S ZHEEEDR S OEBEE S L LTOWL, BLZRIEY A VAT Y —DFERE 5
» 150 HE TOBELH OO THETE L.

TS DINEER 7 B FRE L TAL & C 5, BEEEED b O/NMNEYE TGN
SR 12hS, ZEBETTEI2UEYEFRO LETE 4 7 KIGKa 6N,

B 4) BESTCEREEICLAEEROE

BRI 2 AT 1RO EEROEEEK S 5 % & (Table5), 60IFEMT 12X TR 13

Table 5 Shoot growth of leaf stalk explant cultured at different density

Populationon % A Total wt, Total no, Length of
on 50 ml explants of shoot of leaf stalk
medium with bud (mg) leaf (mm)
10 3.3 8.2 0 0

30 1.1 16.8 1 3.3

60 30.6 176.0 24 23.0

-

53EY XL, ZNEFNOHEEL IRELU Tz, 60F E TREENEVIZE, HEXR
L ENENS S, — FANEDEREAT XTI (Tables), NI ¥4 XD5Vv—F T
Med7o D ITERIZ 3.6~11.0 L AKX OB 30 b, EEERIE EFEERSE, 2. FE
BEEEEEXO/MEIMEOFEER x5z, —HRERZFA DI NV—TTE, BEHIZHOD
HERIZZIEAEES T, AR 1IN DVELAEALTH 12, XL LOEEOXR
X xO¥Z 51, 50ml B iz I0ARMEMT TS JveEBELLNS,

Table & Shoot growth of plantlet cultured at different density

Population No. of Total No. of Length COo%
on 50 ml plantlets fresh wt. leaf per of leaf after 3¢
medium regenerated (mg) plantlet stalk (mm) 16hr —Light

smaller plantlet

1 11.0 0.64 3.8 20.3 0.43
5 23.7 1.26 3.8 14.1 0.91
10 36.0 3.05 4.2 21.0 1.90
larger plantlet

3.0 0.74 6.7 41.8 0.40
5 18.0 2.32 5.5 34.5 1.04
10 33.5 4.31 5.2 36.1 2.33
See tcxt,

COz BRI DWW T, HAREML I Dz h BEED 4000 ~ 23300 ppm ETOEE D - 77
S, MEEDBVEBEEERY, 1K) OBETCESAUL, NEWEDOY 4 XDk E
Wi ERRBNERS R bz (Table6),

=B 5) EYEHEMSOERE

WYREEDS B, XE»LDIEITFMED L, ROTIFRET TW- mZWAM X
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hoiz, CHNLDRTRBEMCEET AIFVPOF DI THY, —HHER - ZEH TRIEE
IERNBEPREFNER SN, HEL, B0 vA{EUTTET TR S FR LR
o1z (Table7), COEEE 2BEORMTRUTH -1z, —H1EA»50E538, @
BeOERIL, E5FROE» - TEA L LBEL L, XS OEPEI T TN,
¥ EERERINTERELITER T 1o (Table 7). 21T 5 3ERXIZ 5 FHE
B S Uiz index TA 5 &, ZIH o X « 3E[[ « EOIEIEL, 1TERLDOVL EWH B,
U UEPREE 0 5 &N AW 2T N, BREBEELIRNINITAS,

Table 7 Rate of shoot growth of various organ explants

Organ % No. of No, of Length of Proliferation
explants bud leaf leaf stalk
explant with bud per explant (mm) rate
apex 92.0 2.5 3.0 41 230.0
stem 60.3 1.7 2.5 3.7 102.5
leaf stalk 15.0 1.4 2.3 6.3 21.0
leaf 6.0 2.2 3.0 12.6 13.2
root 0 0 0 0 1.0

“It is indicated by the 2% explants with bud X No, of bud.

Hach explant has one node,

% %=

TANVAT Y —PFEROITD OEHIL, BYOBRHICIYES I — 4 — v 3 Tk
Holley & Baker (1963)®, Murashige & Skoog (1962) ¥, Morel P DL, X 4 F
=Tk White (1943) OEIEEEY, Linsmaier & Skoog (1964) ™, Murashige & Skoog

(1962) CGEERFEER) VI iubhd, EATHBOKREIRCLISTIED, hani
T CEM I EHSRETH AP, 7+ OXIEIE Murashige & Skoog BT 0.1 — 0. 3
mm OFBTE FETT S, VAV 7Y ~HEROTZDICE, EES2 AL TE S
NS s R & AEMNEE &, Hollings & Stone (1964, 1965) h—5—3+ s >
@ mottle virus® % ring spot® %2 7 ) —{b3 A DT 0. 25 mm OXETL0%, 0. 5mm DX
ET13%, 1.0mm OZETOY THoT2EBNTI A, EHS (1971) ®i3% 7 T0.6
mm U FTI0% 94 VA7) —~, L1mmBPETE58% 07 ~ (b2 HBUTEI &R~
TW5, CTHEHES Virus OBEOENIZE 2 DTH A58, WTFNIRLTLXE»D
TORBIZE Y 4 VADBENEL, THEEONER? TS0 /NI AT &35
BpH B, 7% TRMHZER, UNEST CEEL, MEIF T, COBEEIR T «
J—WVIER LAY DEEDNSEY, HEOBEEELTHh) R E CEENTTIOTY
BB REICEMT 2REND 5. Ubh VEESIZHTZOREERIC D 37120078 h REDZ
He2erhidn s, NEECEIEITN TN AITD & b UL, KEaSh» b EE S bR
En, Z079 1.0—-0. Smm OXEMBP & 200805 & Th A, B —EEA T,

WREIC LI/ NEIROEE I & h HU 9L, BEHET 0. 1-0. Smm ity & 3213 H,
FEHMEICTE 2Bce 5, EEE2—EEAT, BEUICEYIZ Vires BEMEL /529
PO -THED, ZNpoFTE 5 ~F/NIEEL EDHBEII V2T Y~ 5
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TR IIE N, BE 7 » YR TR EEREEDOBY R G2 RS 15k - 12,

TEWLIETNT 70T 7 e EFALTTA4NVR (ALMV), PF5ER« EHFL T T4V R
(Ar MV), 290 « 2429402 (CMV), 7% - E¥4 27740 Z (Bu MV)
OO ILABOY A VARERINTE D, O3 LRI 2FOHEIDEL, B2EOF
WRREINWEREINTHAY, COL4EBDIA NV A WWIT N & 78 Chenopodium
Amaranlicolor Coste & Reyn TRIGZIRT DT, HRhBAHS5NEho2EVW3EIZ T4
WATY =T 12D, DA VAIEBENEBL T I EZELEN5,

C DR ZIHESRIT Y 4 WAD &KL SO fungi ® bacteria s En 5 3 free i 7z » 72
LD EALN, WEEY (pathogen—free) Livbh 3, DT L TZDBOEE, IUH
PEIU Iz 4 F 30, h—~3—~2 a9, 229 020G OBEND L. T TIXHE
EREWTD %8, in vitro DEEE T BEERSEVIIRRZER A >N TEFV & <
(Table4), €44 7 2ERHEAL AO6NT, LEBSHLTUNBOROHES v 1 v AR
PR EHET AL IVWEBIRAAZDT, £F - NEBOH CIWHERENDH 5 EEDN A,

1212, THFEORRSEETRESHETAEML, VANVAT I R, e EES &
BT AWEEES SO T, SR AN T B LN L 2 b o3 UHE
TEHEEH U CERBRICAN 3 EXEE LV, 20700 1 F 272 & TEMIKES MR
LOFEE LY [BREREEROTEREZE] T EyTndr i, 94 vA7 ) —KROEK,
U AV AREE, BEAHEOWEME, 2 BOWEMET, 20 b &EEOME 2 BHhETiEE T,
BB I0E 2 BRI X ABMEEE T, ZIh o EEZREFINI EV IR
W= MO TELAEFUTO L RENH 2 EEBbN S,

PLOERZG 5 Hich, EREOHEENI 2R TOEETINT - JWE- BB &
K, ¥ & HEIOMEEL R B ot RO FEAR, BRBERRYENTIOFEER
B LERLEBE L BT,

# =

BUNRETIFOTA VA7) —RE, ROBTHETERL, EHETHTEMNTES,
HTZEOXEERZU D &b, BEL TROBFESEMICHEMNT 5, #1E Murashige & Skoog
(1962) DEFEiT 30g/l U £ ¥, 8g/lbactoagar ZHRML Iz D2 HEARHE U, 0.1mg/l
NAA EBA 2EIUICEETH 5. NREESRH00HME UTHE, ZEAEM NAA
0.1mg/IX X 1.0mg/INAA & 0~0.1mg/IBA 2FINLT2 3 OB EHTH 5. bk
HicBET 5 & BEEE4~6 HTabL, PRIZ10~1BETHES 5.

DANZT )~ AR, FEEETELATEEO/NMEKROZEIE 0. 1-0. 3mm I
Wheh, BEEMIAC Lk hing 3.

T ANRT Y OO Iz DI, £ O/NEMOEE, X, B, EoWR 2 Bn
BLENTE S,
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