Journal of the Faculty of Agriculture SHINSHU UNIVERSITY Vol.52 (2016) 27

THIRX DU N TES ) TrRaic B %
TANWK - 74 a A NEGEOBLIR & IR O

b+ =
(IR B PO A RV R

2 ¥ THD YT (Dahlia varviabilis) YI {LAEEBZIC BT 2 74 VAB LU T4 a4 FELEO
BREHSPICT L2 ZHNELT, SV T WRET 22 ENREINTLEF 2V ) EF A 7T AL
Z (CMV), #NaZkitv A v (TSV), ¥V 7EYAL 7740V A (DaMV), r= bMELZZT AL
A (TSWV) BIUF27&E bV 404 K (CSVA) DEGeRIL % RT-PCR 3 & Of RT-nested-PCR 12 &
S THE LIz, % DOREE, INELLRIEDSE. 7% 5 CSVd Z#H L7ziEs, 33.3%% 5 DaMV %, 20
%, 5 CMV 2Lz, —7%, TSWV BL TSV iZwFhodksr» s bRHS ko7, Fo,
IR O in vitro fAROSFEEZENE LT, BRI VBHEZT 4 HEICOWT, EEEEEZNLT
in vitro BFEREYMA R EA L, SERBRE L7 5 BEOBEFEARE S o w2 TR L7z,

F—7—F:

=5

il

THIBCTIZ, fEREESNTOIA F Y RI VA
PEEREETEENMRCH -2 s, BRE
JA »75 BEMDEE L CTERITE L DIV IES Y
7 DEERIERICI D AT, FORER, BETIT
FHRIGIVFE ) 7 O S E— L2 75 2 E L
ToTWnwb,

— I 5V TIIBR D BRSO LI & D
BIHIC L o CHETE, MRS, EEDE Y
AT 2B, MLFHAELRSEr 0 HAT 2,
Fio, FrafEEEAT SBICIIAEERRIC X 8
HO—ERE L TEEKEZHEL, BSUREHEAT 2,
FEAL7-BRAR 2 FRE R & LTI LEE21TV, Y10 7E
EREIC RV 2R R ITE S 5, AERBIZB W T,
TFEER G LI L VEERERENE S NGB EIC
HIELIFIC L > THIBIEL, 4EHA ) ¥ F Lk
LCHIAT 25605 250, Fathic k- Cikse
ENTVRHLEHIZEFESN TWIHEENE L
28, BRER»SHAT ZHMEP, LEHEREAL -~V
THHEL T2 4 ) YF VRO I, VA4V
ALDIRIFARDEG) 2 27035 5,

F)TIE, SV T7EYAL 74 VA (DaMV),
M2 hEILZZ VA NVA (TSWV), Z/xaZity

ZHH  20154F10830H
BIRH  20164F 1 A28H

AN, vAaA R, YOS 7, FEEGH

ANWVAX(TSV), F2a v VEHFA 7TV
(CMV) ZEDUANABIOF 7Y A 04
N (CSVd) BT LN INEFTIIHESN
T3>, ZhsOREERICDWT, THIFOY)

DALY TEEIC B 2B O EEEHE Lo ER
WRbZSBw, 5, UIDTEAELLEEL Y Y
FIOVEEDZE LT HER 2 0 % ¢k, EERS I
B 2REEROBLEOEEEZIHS »IZL, NKEH
C2ZENEETH D,

KERETIE, THEIHBOVIVIESY ) 7HEERBICE
WTC, FVTIRBYPT 5 ZENMEEINT B 7 A
WABLOT A aA FOREGRI % T L 7GR %
WET D, Fio, RN EE MR IR & i
FT 2 Y A7 A BHET 2R E O in vitro {H
HEPETLHIEATHICEE, BRIVEMRELZ
U7z 4 EICOWT, EERFEEN LU T in vitro 5%
BRANEVEZEA LT, 2 LC, SHEBELRES
FEEDORFEADREG L TR Wi 2 HER L 2o

WEE L URHE

1. BES > 7N OIE

FH224E 7 B IHHRDYID FES™Y) 7 A FERE D
KENZFITL, ¥4 ZROFHPEIEN R 5N 5
FERIHTB L OEHRITOALSD D 4FDOERD
ML DL (M), AT ‘9279 a7,

‘Twyay, NINIrYazT, ‘TyFy,



28

EMRF R FE 55258 (2016)

1. EEL 7o fefko—E8

A D EIEIcEE (KH) RS ‘arFaw’ D,
Tazgay OESIEOWEIE,

B
C : [AWHEICEY A ZROBIE (KA BEoND vy yaw DOIE,
D

TRy v a vy ORELEEDAE,

L= INY BIY ‘¥ 7= Offk%E, BT
i arzFav kb ‘xvyvay OFEE, CEBX
UDTIE ‘a7Fav OMEEERLE: (E1),
2. WEEORE

INEE L 7oz > v, CMV, DaMV, TSV,
TSWV & X ' CSVd D IEH D H % M E L 7z,
Microtissue direct RT-PCR 92 GH L, JHEAE
BROEMEME Uleo P L 7ot ic 3598 %
U 7%, RGO Sl 2 W B 1 0P R
L, #RERIGETo 7. RINKEZT > 7V — b &
L T RT-PCR B X O* RT -nested-PCR % 17 \»,
PCR EVIOMIBOE M EHER LIco 77V — 1
OFMLIR L LT, FEICHA L35 2 =RE L /-
BN O#EEE K, RT-PCR $ X OF RT-nested-
PCR IFZBEHRICHE U TfT > 720 RT-PCR D K55
X 94°C30 D EE M, 55°C2 o7 =—1) > 7,
T4CIOHWDHERIGE30Y A 7 v & Uiz, BIREMA
DY LT RIS 2 774 = — 2 DWw»w T,
B EF—DdbDEHWE (82), RT-PCR T
WS NI E I ERE, RT-nested-PCR 12 TH
HE s 2EMAFH & L, RT-nested-PCR 12T
W S e pr o Te A IR S HIE L Tz,

3. FRRGEE ORER
YIDEAERS LY ‘arzF a2, 2y ¥av),
=TIV BLY 2F 5= Oy a— 1, 19
MR DIEEZ T T2 TOKE, SRISHEEDS R
SV, BELEE»S Y 2 — b 2L, 2%
TEZHM O R 2 ED L7 L CERE 1 e &
LICHHL, SOICHRESEHF T THRIEIELF v
YV DELED S BIARGOYVINHEICERY L, B %
B L 720 3 v <OV RIS E R U 7o 2ETES > 2 12
fEIE Knop B5#im9 R TR L, BIEZMER L 2RI
EIE MS B HIW O MR U 7o, BRI —E L ¢
23°C, L2FFffHE, BAREEETC X - TIHEEL600
IXICRE LA Y FaR—Y —NTEHLL, B
HEAEERD 2 200 3R OFER B L 720 T, Lo
J7k E AR IR OF#E 2 E LTz,

BRELUEE

1. JREE OB ER R

HER LTk D S B, ‘ar7Faw BLU ‘2%
7= OF 1 BREERE, SEBRENRE Ly A
VABHDLNETA a4 RORBENED ST (E



LR T THIBHIX OYI D FES ) T EHIC BT 27 A VR« T A v A FEGOBIK & FEERGL T ORER 29

K1 BREXOHEED SR Iks & U2 ORFIFEAMRE O HR
s
TV il

CMV  DaMV TSV TSWV  CSvd
1 A azFavy 2+ + - - +
2 ryvay - ++ - - +
3 WINPTV a=T - - - - +
4 Sy Frr - - - - +
5 L= TN - + - - +
6 2F7= - - - - -
7 B arzFav - - - - +
8 + - - - +
9 - - - - +
10 + - - - +
11 - - - - +
12 E P EL - ++ - — +
13 - + - - ++
14 C arzFav - - - - +
15 D arFav - - - - -

z : ++, RT-PCR T#:Hi, +, RT-nested-PCR THH,

—, RT-nested-PCR THH & 1135,

%2 BREHROMEICHW: 774 < —
)YEN Sence (5’-3) Antisence (5°-3) HwlhA5y 7

CMV AAACCTGGATACACGTTCAC GTTAGCTTGGACTCCAGATG RT-PCR
TATTACCCTAAAGCCACCAA CCGAAAGATCGTACAACAAT RT-nested-PCR

DaMV AAAAAGAGGCTACCATACCC ACTTCCTGCTAGGACACTCA RT-PCR
ACAAAGGTGCTGTAACCAGT CATAGTGGCCTTCTTCAGAG RT-nested-PCR

TSV CCCATAATACCGTGAACACT CCTGTTACTCCATCAACCAT RT-PCR
GTTTACCAGTACCGATTCCA AGACGGAAAAACTTCGTCTC RT-nested-PCR

TSWV TCTGCCCCACTATACCAAACC CCTTCCTCTTCCTCTTCAACTG RT-PCR
GTCAGGGGACAATAACTG CTGCTTCTCACTGTTTCC RT-nested-PCR

CSVd CAACTGAAGCTTCAACGCCTT AGGATTACTCCTGTCTCGCA RT-PCR
CCAATCTTCTTTAGCACCG AGTGGGGTCCTAAGCCCCAA RT-nested-PCR

1), ¥Rz CSVA 13308 L 72k D86.7% 7 & M
S, 25 1REPERETHY, BEPIEKLT
W5 ZENRBI NI, DaMV ZFHE L - Bk
33.3% o EN, b 2BRENERETH -2,
CMV FHHE L 72k D20% 0 s s h, win
HYIERBETH 5720 TSVE LV TSWV iZwn i
DR & bR S s o 72,

AR 2 AT - 12 FE22ER T, — SO S
HEMOBGEENTWAYIVIEY ) 7 AEER O L
HRHEAT 2B, WEEOBRREY A7 1200w T
HEERD ZEHICH A VT 20EN D>, £,
EFEBEDBEER > SREER 7 V) — b % 5213 Tw
TWEEEPEBZEATFL, UUDTEEEICHTs L
bHDY, WEEZ ) —fba TR WBEEPEAT
%2 LT, EREMBICREEESE L TRbIAE
TWBABEED D 5,

SlafRE L7 5 BEOREARD 5> B, CSVd &
TSV B#BREMEORFEERTH 2 £ S Twn3e,
SEIOMETIZINS DS B CSVd BEHER TR
HanTsY, CSVd 7 V) —EEDOHERSEE iR
HEThdZEWRBEINTZ, $72, TSV QRGN
KT 2H0C, FEBRPEREERT 2 2 LI bR
TRETHA,

6 #ifk T CSVd & CMV % 721X DaMV, 1 #ifk
TCSVd, CMV 5 & ! DaMV 2&EEEGE L T
720 SEIOHFHBTINE L X 5 7%, BRI T S
DIRBOSHER ST 2 2 LT E YR, EEE
DIRFEENBL L T 2 enEbnd, SV 7T
X CSVd & DaMV WEEERE L 54, fHLIFED
FAREET T2 2 eVHEINT 0B, S
HE D P, BERESNIZIE D O MESS 4R
FHA YV IOV REOMETE, HERICIE, s ORE



% fEMAFEFIACE 525 (2016)

# 3 EEREROBRS S N HAMEERES L OIRRGE AR

i va— ME FAEEEEE (%) FRRRGMEEEE (%)
375 av 21 7 (33.3) 7 (100)
EER 21 9 (45.0) 3 (33.3)

L= T 19 4 (26.3) 1 (25.0)
2F 7= 26 6 (23.1) 3 (50.0)

z L (BAEEERE) (22— M0 *100THEH,
VD GERRTH o @ g (AL * 100 TEHH,

C . N

2. 155N 7RG A & A S T O A

A2k 7= OIRBBER,
By va ) JEREGER 2 EE L7 R OB,

PRIZIEG U T R % R & U CHERR T % 2
EWEETHS D, SEOFERZ, EERSL L
T3 Ry & WEEEE T CSVd & DaMV 2133 5
RS 2 2 & 2RBT 5, FrabfiEE A OBIc
&, AR B 2GR CIEER A, ML,
YIDTEAE I AV 2 LI O & % L ERS IR S
AL EOTRBBLETHS S,

2. FERGH ORELR

HEEE Y, 23.1%2 545 0% DIEENEFEL,
5 LIREARERBRVEEMETH 2 b D0325.0% 0 5
100%ThH-7 (£3 ;HM2A), 5B, KFETIE
HERFRICHE L2y 2 — b OFRFEARBG 0 H #1335
FELTWAEW, BHRCESRY 2 — 2 L2720,
RTEEEAT OB CIRBLTh -7 b O b RS %
NTWLHEEED D %,

AFHE CEEE BRI LY 2 — b OBBLT L
b% vy, HEBEWETIFBPEE IR S
NTw3, EBICEALLETH>TH, FULERE
TEENHEARZE 2 2 LT, REEIERGE 2
JERETT & U CHERR C X 2 REMEDS R V. BB D & B
D, &7 OBEHEITECREEIEIKRS 720, BUH

HOFEBIEE 25 Z e TENL, EFI4EELY
NIVICH ZHIEY 2 2 L3RS TH D, KA TH
TR O—E Y, WAL 7 ETRFRCHEL T
ws (M2 B),

Ebh )

AFETIE, THEIOYIVIES ) 7 EFEMS DA
#HiPHIC CSVd D EFEDIEA L, —#HTCMV B Xk
' DaMV ORBEMR R SN2 2 LS Iz - T2,
TR OBGE, EYAROEMAERKIGCE
HRS5BE0H 5, S EIBEITHER S - CSVd
DEE, BRI L > THF 27 OHERIGHENELT 3
BIREHE SN TWBEY, £, KFEETEIRHESR
inotzhs, TSV IZF ) 7 OIEaFEBRICEER &
T3, BRINICIE, 7Y 7 < Ao n b EETE
SnfEIC TSV 2SS L o858, HELEE»E 2 X
W BIEM, ‘A7 Fay DX REORETIE
TEAOEOEF XTI, 7Y 7 &) hED R
DOAKOEFARE, WHEAROEE 2 LEL 5l &
H9 72012, MEYHENORFEERBELEOE I IZER



JeAt T TEIB-IX OYIVFES ) T EHIC BT 5T A4 VA -

B B D B,

THIBOYID LS ) 7 OEFETIE, 205 34
—[EISHE L, WEYMEEZERT 5, DD, HEED
B IET 3 720121, SOERRIC W B O R
ERENTH %, BERTE TE, —HoMHSH»
SHGEESNTWAYINTES ) 7 AEFA O LI %
HEAT 2B, IRERDRGEY) A 712D W THRE
RO DZEFCYA VT DLERD 5T, FHICH
W S TEYMRITREER OB ) X 7 WEFEEL, BET
NERETH- 7208, BRTIIEFRE 7Y —Th 3
CEPFEESN T AHEATEL T b, FREIZE
HEHDSHETEL TR WITNE L 4ESE L) v
WVIRETH 5,

)7 D, EEEttic X 2 EEMUSNS, FEA
BERICL 2EENMERICITbATE D, st
DL L T n i s EEESBFICEAL,
LSRRI D IEAEEICH] T 288 b % v, &
RIBCIIAEEEMESIRE 2R L, FERE L
THWE Y AT AEEET 2O AN TSN T
W, RFRIZBWTORBEOY AT A%NE B
% Z LT, EHESHAEMEL To w0 IR
b B A, ERFEHA Y YT VIO MR O
Flcdssseszonb,

S1%, 2E—MIOYI ey ) 7 A EMOHERIC
BT, YIDIES ) 7 OAEZNR X %, HERE
B L in vitro TR OMERF S A T ADILH LT,
K2 LR U 7 B O £z £ OB fH A
BThbEEZD,

| s

TR R ARE FH ORI 21T 5 B, JA #7845
INORBTR, THRIBEERRL vy — (4
K OLBEETER, JA A2 HMEMNIEHRELES VT
HIEOERRIC S K2 Zi /12T Wz, 2 ZiiL
THEERT 2,

S5IA& L USEXH

1) W& By 7, BHRE G L R
e KT E B EE. R RN
51:29-36. 2013.

2) HEEH - FHEEE Y YicF4E Lz Tomato
spotted wilt virus (F 7 BHEMIO 7 4 v 2 2B T
ZHFSE B3R . BRFEWI%E. 540 79-90. 1972.

3)  RIAMEE - (o - AUHLEREA - USRI ER - L

4)

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

VA4 a4 NEROBIR & IREGE O TR 31

VB BT 250 707 A VAR, JLiEEKER
TE.O11:138-147. 1978.

Nakashima, A., M. Hosokawa, S. Maeda and S.
Yazawa : Natural infection of Chrysanthemum
stunt viroid in dahlia plants. Journal of General
Plant Pathology. 73 : 225-227. 2007.

Hosokawa, M., Y. Matsushita, H. Uchida and S.
Yazawa : Direct RT-PCR method for detecting
two chrysanthemum viroids using minimal
amounts of plant tissue. Journal of Virological
Methods. 131 : 28-33. 2006.

b Uk AT - MRS - PEBT - RE
W MEET - BiEE— 5 7 OXEEEED
EBHEVANVARERBEICRITTHE. SRER
et vy —wgeRkE. 38 1 17-22. 2007.
Kitamura, Y., M. Hosokawa, C. Tanaka and S.
Yazawa. Identification and sterilization of epi-
phytic bacterial flora near hydrangea shoot
apical meristems. Journal of the Japanese Soci-
ety for Horticultural Science. 77 : 418-425. 2008.
Hosokawa, M., A. Otake. Y. Sugawara, T.
Hayashi and S. Yazawa. Rescue of shoot apical
meristems of chrysanthemum by culturing on
root tips. Plant Cell Reports. 22 : 443-448. 2004.
Ringe. F and J. P. Nitsch. Conditions leading to
flower formation excised Begonia fragments
cultured in vitro. Plant Cell Physiology. 9: 639~
652. 1968.

Murashige T. and F. Skoog. A revised medium
for rapid growth and bioassays with tobacco
tissue cultures. Physiologia Plantarum. 15: 473~
497. 1962.

Hosokawa, M., A. Otake, K. Ohishi, E. Ueda, T.
Hayashi and S. Yazawa. Elimination of chrysan-
themum stunt viroid from an infected chrysan-
themum cultivar by shoot regeneration from a
leaf primordium-free shoot apical meristem
dome attached to a root tip. Plant Cell Reports.
22 : 859-863. 2004.

Hosokawa, M., E. Ueda, K. Ohishi, A. Otake and
S. Yazawa. Chrysanthemum stunt viroid disturbs
the photoperiodic response for flowering of chry-
santhemum plants. Planta. 220 : 64-70. 2004.
Deguchi, A., F. Tatsuzawa, M. Hosokawa, M.
Doi and S. Ohno3 Tobacco streak virus (strain
dahlia)

silencing of flavone synthase II in black dahlia

suppresses post-transcriptional gene
cultivars and causes a drastic flower color
change. Planta. 242 : 663-675. 2015.

BEHAF - BF B IHREBEOS) 7R - Y]



2 EMAR SIS #525 (2016)

DAL« THAEEAOID AT —. FRIEEER Ex vy —igeERE . 431 71-74. 2012.

Present State of the Infection Spread of Viruses and Viroid in Dahlia Plants
for Cut Flower Production in Shimoina Area and Securing
Pathogen-Uninfected Plants

Yoshikuni KITAMURA
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Shinshu University

Summary

The present state of the infection spread of viruses and viroid in dahlia (Dahlia variabilis) plants for

cut flower production in Shimoina area was investigated. Infection of cucumber mosaic virus (CMV),

dahlia mosaic virus (DaMV), tobacco streak virus (TSV), tomato spotted wilt virus (TSWV) and chrysan-
themum stunt viroid (CSVd) was detected by RT-PCR and RT-nested-PCR. CSVd, DaMV and CMV were
detected in 86.79, 33.39% and 209§ of the collected samples, respectively. TSV and TSWV were not

detected in any of the samples. Intending to provide pathogen-uninfected plants to farmers, a shoot tip

culture was conducted with 4 cultivars provided from them. Regenerated plants of all 4 cultivars that were

free of any pathogens investigated in this study were acquired successfully.

Key words : cut dahlia flower, pathogen-uninfected plants, viroid, virus





