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EHASKEMERZITANA  RERUENESE - KEBETBEREXEZER
REMTERER 108 F2ENEFHIEMRE 4 QE > FEEEBE 135K
T e BANESRMEZTHASXRaTNEEMTERLFTHRE » AhEE
REBREERIICEEE 20 BWRSLHE  IARRSBEHESGNTEME
22 UEREBRAREFEANENRE - BHEEMRSESRATSINEREE
RMTEEE BAREMARTREE @ ERBUSZWESSS - AIURERE
BEnEEEMERRR STERERERRCERES @ BEaBEHEN
RaEeEE  AEREE SENESRESRENEEEGKUEERS
(Strawberry mild yellow edge virus, SMYEV) pY38 A 40 8% - B RIB X RURIKA
KERE - Bt S5BELHESIEEE  WLIEERaEE (EXa ) EE
- WEEASKCREHFRHEEE - HNEEREE8RaREMERR
SYMEV AR AR ERN —  ZBHEEER  AEERETSER CER
mBEMIZEH ]

FiEE  FEEEER EEKAUEERS - 278
5l 8
BEADIMENEZ - (BB SBIIEEAS Food and Agriculture Organization
of the United Nations (http://www.fao.org/faostat/zh/#home) > 2017 & U $% 76 (@

EHLEBRNSRFTER > 2IRBIFEEES 395,844 NIE - REIKENSRREE

40



CHRERRE N SRFEERE I AERE

HEN=22— BEAHKMANT  A=ENEEHITMTE 108 F1&£ 489 A
B (TR B &2 2 % & B # =t https://agrstat.coa.gov.tw/sdweb/ public/inquiry/
InquireAdvance.aspx) » EE R IFERTE R (15 88%LIL)  BIEAM -~ AE
NEE R BT mENERESHED  FEESE 13585 c BRAMIEEFL
SEEHEEAN  SEMNEEFREEL 2500 & - EFREBRETR S XK
ENEEMEEEALBHEMNE @ ¥EBEFERCTEREBIERIESR (Colletotrichum
gloeosporioides; C. fragariae; C. acutatum) ~ X 5% (Botrytis cinerea Pers.) ~
Z A & (Fusarium oxysporum Schl. f. sp. fragariae) ~ £ & 5% (P. cactorum &P.
citrophthora) ~ H ¥ J& (Sphaerotheca macularist. sp. Fragariae; Sphaerotheca
humuli) F15% (Phytophthora cactorum & P, citrophthora) ; =5 &= 6% — ZhEE 4
(Tetranychus urticae Koch) ~ 1347 (Aphis gossypii Glover) } =/& 1t & & (Frankliniella
intonsa) ~ FAURZ % (Spodoptera litura Fabricius) £ ( 525 2015) - EER SR
AR EEFEY » AXETNRBEEREE RSRACEMEERBCRAE =
BERRTEDCEHEERERSE NEHRANEECESRRERE CBEME » L
REHBEFRIEEREERBEREZ2E -

] 5% L5 i B R 2 s B o

HREESRESCACREE 20 BRIBNEENESRSEE ' 7R5
REIARRE s HER -~ XE - IERAKAARZEERNESRSEIHREEE
B A EIR RS (Strawberry mild yellow edge virus, SMYEV) « & & 31 B &
(Strawberry mottle virus, SMoV) ~ E&ERKE (Strawberry vein-banding virus,
SVBV) - E&8k#Ew = (Strawberry crinkle virus, SCrV/ISCV) ~ E&1E [E bl ik

-

(Strawberry latent ringspot virus, SLRSV) ~ Bg7F 3 # 4K = (Arabis mosaic
virus, ArMV) ~ B % B 1t 55 &= (Strawberry pallidosis associatedvirus, SpaV)
3 /AE (5w S (Beet pseudo-yellows virus, BPYV) M B & 40%E (Tobacco
streak virus, TSV) & -« 2IRE B R REBNHFHEREMERNETRHER
SMYEV » SMoV ~ SVBV M1 SCV ; ZNEHRESHREBREIEESERTLER
BREBEEEREENRS @ HERMEEREKEEEH Y 22 (aphid) E5% - 24
M ERREFRNERECEEEEHRERENT ¢
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1. EFKREERS (Strawberry mild yellow edge virus, SMYEV)

SMYEV % Potexvirus Bix % @ &xF# IR/ 1922 FFH9E B 1933 gIER
M EEERSRTREZELENRSC— - EERREZNIBHERRER L
SHEROUEE - BEEEARNEZRE » =1t (chlorosis) BB ABRE © KIEBIMNITR
B BRKZRBEER A& 30% WESEE KR - SMYEV BB RNEEK
B EMREIRRE - EEFEKRERDEFHUNEMWRL  BEHAMREEER
2 SENEENREMTEETMBENEERE - IWRSEEY 2 (Chaetosiphon
fragaefolii) 2% - TENPAEEEMREE (1) ERESERSNERS ;5 (2) &
EHENT BRI E Y &  BAREERRREL -

2. EEREYRES (Strawberry mottle virus, SMoV)

SMoV £ Sadwavirus B RNA BTG5S E8AETEST - HES2
BRI ERBANES - BRkCE S HIREMBTE SN E BB E - FLL
BEMAAEERER s SRERCEREFHENREREE/) > {8 SMoV 32X
REAEREL  BEERARESEEENIT 30% w18k ; 58 SMYEV « SCV
3 SVBV 25 RUAEF » BRAI=%E 80% - SMoV K HBERHKTSEHE > iFE
(Chaetosiphon spp. 2% Aphis gossypii) Bi%& - TEHFEEE » [AErE SMYEV
iy

3. BEE i MERES (Strawberry crinkle virus, SCrV/SCV)

SCV & BEiRER (Rhabdoviridae) Cytorhabdovirus B RNA f5& » &
BIRNEEE (Fragaria) - SCV B 1925 FE IR A5 B S ES T84
R E BEN 1932 FHRREARESTLENEEN  BRKCEIREIR
AR ZED ~ 5 EHRIRSEHRIER . GRS EXNBEHDET © (BER
MREBR/NMEKESR - AI35H YT 2 (Aphidoidea) Bk - HE /s BB &R
SMYEV - BIEPEFRFEE BRI - AIfHETARERIR o

4. EEZEIR%S (Strawberry vein-banding virus, SVBV)

SVBV & Caulimovirus & DNA k255 &5 » 7F 1955 A4 B &5 b &5 0 1 3%
B FEXRRNEEE (Fragaria) - SVBV B — KRN 58 RmE - BHEEMR
SHAKPSERERHE  ENRECNAEIERRSSTHRERESIESE ; A
SCV E B RARREEE - AI35H ¥ & (Aphidoidea) &1% ; HE5/a EEEE[R
SMYEV -

42



EERSRAEEESRFREREIRSRE

[

5. B7Y 3 HRAUR S (Arabis mosaic virus, ArMV)

ArMV % Nepovirus B2 RNA KRS X SEEE > 1748 2157 >
BARNEDIK BT LFINEBERIRK - AMV EBRAN KB OEFHARE
REER  BEESERRALSIEERFHE « BEIFET ) FREMBEZES
% o ArMV ] E @43 & (Xiphinema diversicandatum & X. coxi) &% » AI& B
RELTREEEBEOERIETY ()T -  HNaeBEEheEaE R
S BREERERKLBEERR - NREEERBR/ELN  BEENER
WEcaaENRRERLE - BRI REAESENRBRKERECETEVHR
Z— o

6. & E[EERBIRS (Strawberry latent ringspot virus, SLRSV)

SLRSV A& Sadqgavirus & RNA BRZ5iRE » 72 1964 £ B/ X E EEBIEY +
WRIR - FTHEE - AIRRED 27 B 125 E1EY) - SLRSV EBRAAEFER
ERRE  BEREMBEERSEARALRBIRERE  @ENERES ; BN
W SRR SLRSV B ArMV KB & KR NLE 5 - SLRSV Rl BB RIKT R
SEBMN#REE (Xiphinema spp.) &1 - K EBEREEREERSH  BR
FHR R LIRET SRR - MRS ERRERA s BERERREAS
EOEIRER L -

SRR B

NEERSIABRWVIBEFHEESFRE T L EERATERS
(Strawberry mild yellow edge virus , SMYEV) b ( BRZE > 2018) » [dARHE EHME
BRELRE  AMBEREEAESRIR LIRS ERE  AEBER 5%
BNFE— P cRBELLRCBENEESRESERRERERSEECE TICERE
7 - ZEE B AR SMYEV 7 Potexvirus BiRSAE  EEAFTTENREE
NASAEORMGORKE BENAEETREMNER  WEBHENRRE
- 2RI SMYEV HESRECEBNEERERE » MFESE « AMm
REBEESNIHRE - SMYEV B EEREGEIRE  BREREESE 30%
RmmEE HIREREENERHIMERE ; XEBIEE X SMYEV IZ K
ARPESH  EEEEED ) Wi ASERSCESREEEREEAEE M
BELHEERE -
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SEREREZAEE  RYLRBEEEEAEETRERRENES
Hh > BIERENHBEENRRDAEEERE— KR - 1R EEREREE N
EREREEWR - WNESRSZRAETE @ BIERBERARERREIZEE D
TEOANE - LIRS T ROBE AT BRS B HRS (k—) - REXERTH
AIER# .z SMYEV WSS T RARE - BEEBERHILKS -

% 15 ) 190 R R A s TR R B Dl B e

THERERZESEFEYMRRERR 107 £ 8 AASERN " E&8EHR
FEENBIEZEBH | (2= 434 https://www.baphiq.gov.tw/ws.php?id= 17465) - 17
SEHERLEENAGIER B (1) EXEH (G0) » R ERIETHBIEE
LSRR 2 RRE (G1) EXEERKECBFARRRE  (HMFRERE
mEEA ; 3) RiEm (G2)  RRBRKEEEAFRER @ PR EEEREEH ;
(4) TRTEmH (G3) ' REEHERMIRER @ HFREHE - BRERANPHEEEE
HERLER  FEEBEHEEBERENMRMFER  DIKBREENRERTEZE
BEREEENATE AL eERERaE I NERESERRERERCEER
g - BEERERERDRESNERERZERRE (Fusarium oxysporum) ~ RIEHR
(Collectotricum spp.) ~ 1R2/E #3742 (Pratylenchus sp.) & SMYEV jR& -

REBERE  AMFRESE B ERERLEEMEARNZRCEERER Wi
BHEFEBEMNEEEERERLRE - BARMER¥ 55 SMYEV KSR
AL ERA - CEARXERERBFREPCRESRE ; REMS » 2ECHE
2 B ER SRR A EER R BRI GER - AEEX
BEREREHREREGCEERER -

i an

HEGRESRECEMBANEZREESRSNRESGREEREB NE
B B msEALASERERREREMEESRSE SRR - RAIg5EER
BARE  ARFTHRERSERBEIRR » UAKRSERNRALIRKR - BN
L EERSBACMIFTREARRNES KR  EaEREEEESRSHNK
BEECHENERZN  LLERE2MENEXEER ARG S5 =8
AEBFHEFERRERRT  ESRsNRIECHESEREERERL
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TEZEHBHEERZNAE -

ERERE SRR G RRMNFRFEZELE @ BREBSECHE 2 SMYEV K
SAEERMI  HREGEER R CEREAaRS @ LERTNENTE
R~ AASRERAFZMERNRSESR - BRNCRSRBHE i irFh s -
FREAERREAEREE DB ARAEIMEZEEREFTR

HEEEESRESRNEIE Y #  SRESERRSZOaEEER - BRE
BYHRERSRIEEN  AREEETRIEASERSRERERER AR R
FHEZIE - AWEFEREE - LHR ORISR P ERERT ZEERAI SRS
ﬁEMﬁF:@ﬁW LR LIRS R aEFERC S - 28BN ERRCES

EREREGE  PrAEEHEESEaCB#REMRE  WRRKERSEER
@E BTG HFED
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#x—  BEEERRE SRS AR
REAHE il oAy Kl 2
(Virus name) (Acronym) (Genus) R
Apple mosaic virus ApMV llarvirus ELISA, RT-PCR
Arabis mosaic virus ArMV Nepovirus ELISA, RT-PCR
Beet pseudo-yellows virus BPYV Crinivirus RT-PCR
Fragar|ach|I.oenS|s cryptic FCICV Unknown RT-PCR
virus
Fragariachiloensis latent .
. FCILV llarvirus ELISA, RT-PCR
virus
Raspberry ringspot virus RpRSV Nepovirus ELISA, RT-PCR
Strawberry chlorofic fleck SCFV Closterovirus RT-PCR
virus
Strawberry crini -3 SCrVv-3 Crinivirus RT-PCR
Strawberry crini -4 SCrv-4 Crinivirus RT-PCR
Strawberry crinkle virus SCvV Cytorhabdovirus RT-PCR
Strawberry latent virus StLV Cripavirus RT-PCR
Strawberry latent C virus SLCV Nucleorhabdovirus NA
StraWberryv:iﬁm ringspot SLRSV Sadwavirus ELISA, RT-PCR
Strawberry leaf curl virus StLCV Begomovirus PCR
Strawberry r\‘/"il'r'jsye"ow edge SMYEV Potexvirus ELISA, RT-PCR
Strawberry mottle virus SMoV Sadwavirus RT-PCR
Strawberry necrotic shock SNSV llarvirus ELISA, RT-PCR
virus
Strawberry pallidosis SPaV Crinivirus RT-PCR
associated
Strawberry pseudo mild SPMYEV Carlavirus ELISA
yellow edge
Strawberry.vem banding SVBV Caulimovirus PCR
virus
Tobacco necrosis virus D TNV-D Necrovirus ELISA, RT-PCR
Tobacco streak virus TSV llarvirus ELISA, RT-PCR
Tomato black ring virus TBRV Nepovirus ELISA, RT-PCR

' B8Rl 2| AAE :Martin&Tzanetakis 2006; Tzanetakis&Martin 2013.

’NA = not available ( JFE(EHRE

ﬁﬁh/\\\ /\A/\/El )
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Viruses Infecting Strawberries and the
Regulated Virus Disease in the Verification
System of Healthy Strawberry Seedlings in

Taiwan
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Abstract

Econamic production of strawberry is a global industry with high value and
multiple uses. In 2019, the cultivated area of strawberries in Taiwan was 489
hectares, with an annual output of more than 1.35 billion N.T. dollors. The yield
and quality of strawberries were easily affected by the diseases and the pests
during growing seasons. More than 20 viruses have been recorded worldwide.
The effects of various viruses on strawberry plants are depended on the
species of virus.Symptomless virus-infected plants were commonly observed
on strawberries, but plants with severe symptoms caused by complex infection
with other viruses were also found and that lead to a great yield loss. The
symptomless infected strawberry plants were gradually weaken in growth vigour.
For ensuring the yield and quality of strawberry production, the appropriate
managements of original healthy seedlings are very important, including: the
annual replanting of the specific pathogen free seedlings, and combining with
the treatments to control the diseases and pests efficiently during the growth
stage. Strawberry mild yellow edge virus (SMYEV), the only virus infecting
strawberry in Taiwan, was currently reported, in which some SMYEV-infected
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plants were symptomless. Therefore, the virus indexing on mother stocks
is prequisted to mass-propagation program of healthy strawberry seedlings
through tissue culture or replication of runner. The strawberry seedling health
verification system has been established in Taiwan, and SMYEV is regulated as
one of the specific pathogens for indexing. Based on this verification system,
the healthy quality of domestic strawberry seedlings can be maintained and to
keep the market competitiveness in the world.

Key words: Healthy seedlings of strawberry; Strawberry mild yellow edge virus
(SMYEV); Molecular detection
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