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457 FH i M BR o i B B R T A EE i SRR R KL 2% (Chenopodium amaranticolor  Coste
& Reyn), #ZREBESMER, KR E0H 28 E M (Capsicum annuum L. cv. Blue-Star) ,
AEmEAMMEHEZREE. EREREER IR SET £8®, H T RLER
(Chenopodiaceae) . £ EHEE F R} (Oxalidaceae) . i} (Solanaceae) . Z#} (Leguminosae) . &
£ (Aizoaceae) FI#1 & B} (Cucurbitaceae) % 6 B 26 ffili¥) o 7£ Nicotiana glutinosa L., HE#F4:
(Petunia hybrida Vilm.) k4% (C. quinoa Willd.) I, #E5[REHEHEAMENR (pin-point) /NEIH
R BE, I T B R AL BT R A B A B B 2 R AR AR S S IR O B R AL, SR
7F N. benthamiana Domin. Z BEFEZE AT EE A 19 B L PR BR B RIE T A 1F) o %8 H Sepharose CL-6B
EHD A OB AT W, IMREEREFE LWERRME, DU A E FEMsRg,
] B A/NE 70-120 nm 2, BHEAERNRIPRSR T o B80S SR ) & 2L
BT REMBEE, JfEMEE TR S BN M R IR R T o T RER AR
FIT Y 955 25 B [ 4P #R & 2 Bunyaviridae B} Tospovirus BYRAFEM S ET, TRREBMHNA 2
R A s BHBEMTRER, BEARB MRS HEES SRS < B0 ZE RN ST
5 R (tomato spotted wilt virus-lettuce, TSWV-L) Il 15 B 45 B ¥ S B, ifif B JBL (1L 76 /A
(TSWV-DESFE, RtHUARB MG WE, EBRPRENMEEZEMNRESERRLE
o MR o

RAGERE D RHAR, F|ANBEESZ AR, Tospovirus o

i

HHGBREER ., KFRF, B REREFRN—
Mm%, BH K2 FE (Solanaceae) H BRI, HER
MEMRENRENBEST - (5), ERAEFEE
Mg . Bk, BN, EilcEE. B,
DUR B 2 46 S48 3l (6) o #R¥% Green and Kim (18)
Wt , BRiattACMBEHRWEYRENE
ASTE, 2 Al 8 S = i & # KW = BE Y Potyvirus
Potexvirus , Carlavirus, Fl =G ERO B FEHDY
Tobamovirus, Tobravirus , DA+ {8 R HEFHT

Alfalfa mosaic virus, Cryptic virus, Cucumovirus,

julll]

Fabavirus, Geminivirus, Ilarvirus, Luteovirus, Nepovirus,
Tobacco necrosis virus, Tombusvirus, Tospovirus

Tymovirus %, H£-+HHECHAEERE. EHEEE

A 2 8 RS G R, i RN AL
AL, DEEX . ZEHRHE (leaf distortion) , JE{LNIHmELSE,
AR E R EE K

AR R HARBRFBRRERS, JEKQ0)
FIHBE 8IS, BEHEEUENE E RS pRE,
PAR AR ZF £ [ e A5 B, %A tobacco mosaic virus
(TMV) # potato virus Y (PVY)IFELE o 1977 54k (2)
16 MU b 2% 3B O Bl R M (strain) #Y cucumber
mosaic virus (CMV) o # 2 2= (3) AR FHABUE AR A R Y3
WERBL, R . PEE. TEMIRRY o G5 DR B e
Fr ¥, IR s A T E S o F AN R L,
5y B £ tomato mosaic virus (ToMV), pepper mosaic
virus (PeMV), potato virus S (PVS), 1 CMV DLk —
16 SR i T B Potyvirus B 3 o T 2K PR (4) 1 BRATKS
BERBRIE, 105 R #e b AL, /NZEHE R A LB
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BUF M, MsrEEH ToMV | potato virus X (PVX)
K PeMVEZRFHE . Ho, Green® (17) B Him
BEREGHBAFFESAE CMV ., PVY, TMV R
chili veinal mottle virus (CVMV)EPUFR R . %K
Green and Wu (19) 71345 A48 H R & A L 44 0 51
tobacco mild green mosaic virus (TMGMV) B Z7F o
Aol LB E R, 55 B R AR R (R
PR R, WHI R TR R £ M e, B
TSR E 22, R Y5 1B S 5 # (double
antibody sandwich enzyme-linked immunosorbent assay,
DAS-ELISA) i, #& HREH, MtyngEesx,

P B A 3

A

AT QR B R IR R, R 2EEA
AT BRI RORE, BLIOMS B (w/v) =01 M
BRREAR TR A (pH 7.0) FABES , SRS R84
0 (Lycopersicon esculentum Mill. cv, Farmers 301) .
N. benthamiana, N. glutinosa FILEE F B B S
SIRES , A0 BT 1R 265 73 RAE ST 82 B AL B 2 /N o
IEREE, MOERE = KB, T [0 B B R AR Y
R BRE, MRARBZ NS,

A S HE A

HUAJ S 7 0 R RHARC 3, DL b i ek g 0
# % Bl (Aizoaceae) . Bl (Amaranthaceae) . % F}
(Chenopodiaceae) . #i i Bl (Cucubitaceae) . o #}
(Leguminosae) . 7t B (Solanaceae) . %j %} (Compositac)
. £ 71 Bt (Caryophyllaceae) . #1 % 1 Bf 4% &
(Oxalidaceae) 5 R} 35FEAFIME Y (£ — ), HFE2-3
EBZRA R B, W BRI B L e v
REMIRFR T2 2 AR

el A

27 Joubert & (21) F1 Tsuda 2 (23) = Fd, B
M7 RS RHBORTE 20 g, BLOMSE (W/V) 0.1 MBERS
FRERE R (pH 7.0) A% 0.01 M EDTAF10.01 MTERE
RRENTTIE, VSR AT EIEE, 10,000 g B0 15 min,
WA DR, DA 25 % Wi 5 W A %40 (cushion) , T A%
100,000 g .0 90 minf, FrEUTELL3 ml ¥ 0.02
M Wit R 31 AR 1 (pH 7.0) & 0.01 M EDTA % 0.1%
W/V)Z Lcysteine I% o #£10,000 g B0 10 min,
RERBPEAEY o FLL2 miiz 15% SEREVA Wi sh
# 64,000 g (Hitachi RPS 50-2) B 45 min, EX1 ml
REOEC LB, FIEBEIEE (gel filtration) 4

HE—F i B LR LL0.02 M B e
fi7¥ (pH 7.0) 1 #Y Sepharose CL-6B @B 2 % (0.9
X 60 cm), MLIFREARENMERE, B 0.3 ml/min,
FEBE 254 nm By SOLE R ES (LKB4700 UVCORD)
Kri#es (LKB) T, TEKE1 ml, KE
EEGCE 2B 100% 5515 o I8 5 0 25 98 71 (i,
DR B e, FIR R gkt FETF
MBS T R LIPS0 3 (778 2 WU 7 18 o R
E R T AN, R RO AR B R 2 )
W AT [ o

B Mz

BEHEERRTLIA: 83 Christie % (8)F F 29 B % #
SRREURL, EE T EME T HEREEN TR RN,
HIVE B2 B Sepharose CL-6B % H: i 4 #i{b %, WHL
FE254 nm N EAH BB, BR85S e
BBIRVI R AR, DU SR R A MO R B
BICAANRI 2 X 2 mm A, BL20 ul 2 B B B R
(pPH 7.2) WS, A3 pl o MIHMEERME ., #3 min
%, BLLOMERETRRERE, FIH 2%/
10 sec, DATE-FBIMMEE JEOL200 CX)#i%H M
R HFE,

BB RZE: 2% Yeh % (24) .3 B 2 o6 e
AR He, BUSRR S MmES ., Y15 mm X
1.5 mm A/, B E 2% X B (glutaraldehyde) 2 0.1
M BHRRART (pH 72) Y, 4 CEE#R®E, 01 M
PR BT (pH 7.2) /K ¥ =R, FFX 10 min, FLI
1% V948 (b5 (tetroxide) 2 4 C FATREE2 hr, EF
AR =k, ES0%, 70%, 85%, 95% F1100%
BRI RE, A0 MBEBR AR (pH 7.2) %1
LR White FRFRG WM, REE VN BBEHE, H
BEHMALR White, BRI TFBE 24 hr, BHEEH
FHERB#AN, DILR White M, H{E60 CRHLE
128 hr, FHEAB/E, LY A% (Recheiot-
Jongmodel Ultracut E)YJEL 80 nm EMHIBIIE, F)
H 2% BE B #h 445 20 min, 60 pMe @i ki, Bl
PEBRTRSD (lead citrate) et S min, BWE AL R, &
REBTFEME TEERIN TR,

Sepiitd = B\ BE SUEAS YIRS SURE (double antibody

sandwich enzyme-linked immunosorbent assay; DAS-
ELISA)

8% Clark and Adams (9) Ll 5 Davis % (10) F
DAS-ELISA (RIS R0 s, DA E Agdia A F
Y9 2 0 B B8 2 Y R o 04 LI FE SR 48 (TSWVAD) B i
A (TSWV-L) Z BB JI R A S B 4 2 B o
F BRI T, Bl BL coating buffer (1 L5159 g
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TABLE 1. Reactions of test plants after inoculation with the virus isolated from sweet pepper showing chlorotic
ringspot

Reaction'
Test plants Inoculated leaves Systemic leaves
Aizoaceae
Tetragonia expansa Thunb. — —
Amaranthaceae
Amaranthus viridis L. CL —
Gomphrena globosa L. CL -
Caryophyllaceae
Dianthus caryophyllus L. —_ —
Dianthus chinensis L. — —
Chenopodiaceae
Chenopodium amaranticolor Coste & Reyn. L (pinpoint) —_
Chenopodium serotinum L. L —
Chenopodium murale L. L —
Chenopodium guinoa Willd. CL —
Compositae
Dahlia pinnata Cav. — —
Wedelia biflora (L.) DC. — —
Youngia taiwaniana — —
Cucurbitaceae
Citrullus vulgaris Schrad. cv. Ten-Bow NL —
Cucumis metuliferus L. L —
Cucurbita moschata Duch. — —
Luffa cylindrica Roem, — —
Leguminosae
Cassia occidentalis L. NL —
Vigna sinensis (L.) Savi ex Hassk. CL —
Vicia faba L. NL —
Oxalidaceae
Oxalis corymbosa DC. NL —
Solanaceae
Capsicum annuum L. var. Blue-Star CS D.R
Datura matel L. L M
Datura stramonium L. L M.R
Lycopercicon esculentum Mill. cv. Fortune CS D.S, Mo
L. esculentum cv. Pearl CS D,S,Mo
L. esculentum cv. Farmers 301 CS D.S.Mo
L. esculentum cv. B CS D.S. Mo
Nicotiana benthamiana Domin. CS, D,Mo
Nicotiana debneyii L. NL M
Nicotiana glauca Spreg. CS Mo,D
Nicotiana glutinosa L. LLL M
Nicotiana rustica L. L M
Nicotiana tabacum L. Samsun NL M
Petunia hybrida Vilm. BL —
Physalis floridana Rydberg, — —
Solanum melongena L. (O —

1

BL= brown local lesion, CL= chlorotic local lesions, CS= chlorotic spots, D= distortion, LLL= Large local
lesions, L="local lesions, M= mosaic, Mo=mottling, NL= necrotic local lesions, R = ringspots, S= stunt, —= no
infection.
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Na,CO;, 2.93 g NaHCO,, 0.2 g NaN,) ¥ 18 1,000 {2 ppa
IgG &, #HMA 200 ul# ELISA {#% & # (Corning
ELISA Plate) 41, 4 C N, HLRBEE R (1 L
# 8 g NaCl, 1.15 g Na,HPO,, 0.2 g KH,PO,, 0.2 g KCl,
0.2 g NaN;, #10.5 ml Tween-20; PBST) & & 1 5: =&
&, LLEE 2% polyvinylpyrrolidone MW 40,000, #1
0.00 M Na,SO, .« PBST 1052 (W/V), WEssEH
U 3 M, T AR R B 107, 10°
F0 PR E %, IR BIIIA 200 pl, 37 CTFR
M6 hr, WD PBSTHIE =K%, SHESHINA
m) 5 Ll conjugated buffer (PBST Y & 2% polyvinyl-
pyrrolidone MW 40,000, 0.2% BSA, 0.02% NaN,) 7
10005 w2 | 3l 5T fE 72 5% 5K 4 19 42 30 ol 1 B W
(immunoglobulin alkaline phosphatase conjugate, Sigma)
LM, 37 CN6 hr, EHPBSTHES R, SHE
A SE & B %R & E O (p-nitrophenyl
phosphate disodium, Sigma), SZF 60 min%, &HM
AS0 ulZ3 M NaOH{E -k K, BLELISA reader
(Dynatech Laboratories Inc. MR 700) 72 % & 405 nm [
o

RN

W RARE RTS8 RS, BARBEER9
FESETF % Y, EffRask—, HMiteR
20 I TG R o FIMUR BB E R, BEms
PEARAIAB L 000, R AR, B8R
EELOME AR A A, 0 TR O R R B R A
WAV F (B — A) o N. glutinosa 7FB:HE I8 F L3
ANAEIEEIRBE (B~ B), N. benthamiana Bf>Hefsis
ROAR, EHEE AR SR, S/AKLLE
HUR SRS R B (1 — C) o EH/ATER 301 (18—
D)y %5, BiZR. FIBME N, SnEmusm
K, AEBRFEE MBI AL R, RO SR A T
HEVN, BERRE KRGS B B, 8 e B
Bt EALERBREPHMEAAKL, HEEK (pin-
point) /)N EEIE I B AU AL S5 5T (B — E) » B3
TAREBERE =X, BRSBTS EERE
(l—F)o

WA, HERERMEYORKIE, N/EN. debnyii L.
LEERE L, BEEE AR BREIRE, £ N
tabacum L. Samsun 88 TE B SRR BT, 5 7RI
HREAK, PEEE LGB LRE, e+

AU HBEE R, 0% M L E H (Citrullus
vulgaris Schrad.) X ® £ I\ (Cucumis metuliferus) B 75
BEELBEEARNBEE, H278 /K (Cucurbita
moschata Duch.) fI## /K (Luffa cylindrica Roem.) 8
FHRBELER (), B4, FHERY S ETE
W, ERLEFEMEES MRS TNTE, &
AR RS E A EAREE, EREERENT
BUR RS,

BT HMEB S

TR IR, HBL N BB B O AR,
B ERA MR IR MY, E#Le Y
SEERSR AW, RN R AR S
W SRR R, AR AR B Ak o 3 I % i
RIS AT A7 4 o 40, FUFTIE YA,
Firte < MLRR G Py, RS R 4 T A5 B 21 4 T 4 €30
Bitte, fFE FEMS CEE, BHETHEEL
WES, FELBEEABRNRHELF (F=
AB), EHIE 70-100 nm 2R (Bl =), ifilkoeER
Mz A, R BEBA I RER 7276, RIS ey
AR, SRR S A

AT Z it

A8 E O R DA R, R R AT
AR, FEFIH S T 85 L Sepharose CL-6B % £ fblidi
B, ¥R 254 mm iR FEH CHRRAS FRYE
Wk, 5 T ) RS0 B e R o L e M BT T
MR REEEBE, QAR NS,
BN, W R = s~ 24 E
R MNFEHETEMBESSHIN, 5HEE
FRECHE D, MTHSESHAGNEMI SR pRS
W (B2 C), WER T2 A/MYZET-120 nm
LE(E=), M 8EE = Wbiest, B DA me
R ERMRLT o

BE DL = Wi B R S U N e

2 30 B L B LB B U B, s
BEHNEEM RIS, H% 4 /E S s
BB RSEM, I Tospovirus 1R HErE; %
PRS2 (TSWV) MBI o (R, 55 BRI A S B i 4
BEA R B A L B S R AR S 2 SRR
(TSWV-L) MIBALE A (TSWV-I) = % B8 M 8 R1E,
FITUARUT DAS-ELISA dh 77 (80, 55 58 401 80 70 o
AT R TSWV-L A8 M0 47 1 12 e, 7 5t A7
AR A AR T A R AR I A A
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B —. 2R CRBBER R AT B W BEEARR A £ E2ic (A)RMM(ER)
FALEEH IR W LSRR RS, OREA AP, B fE, (B) Nicotiana glutinosa ¥R K IK 6.
BE, (C) N. benthamiana H3RMWGAEEEBLORERERE, (D) Fhn (B A& 301) H R ML BEE R BE
(E)¥L% (4 ) HESHRBH MM, ERERWCR/MBHEE, (F)RBRESFHIARORDTHEH,
Fig. 1. Symptoms induced by virus isolated from sweet pepper showing chlorotic ringspot
symptoms. (A) Sweet pepper (Capsicum annuum L. cv. Blue-Star) showing chlorotic ringspots on
lower leaves, and inconspicuous chlorotic spots and distortion on upper leaves; (B) Large gray
local lesions on Nicotiana glutinosa leaf; (C) Leaves of N. benthamiana showing chlorotic spots
and distortion; (D) Chlorotic spots on a leaf of tomato (Lycopersicon esculentum Mill. cv.
Farmers 301); (E) Pinpoint and chlorotic local lesions on leaves of Chenopodium amaranticolor
(right) and C. quinoa (left), respectively; (F) Brown local lesions on a leaf of Petunia hybrida
Vilm.
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—. BEHF(CRALEN & AR O MR SRR (B )V REZ M PR E.
(AB)EHHYF, (C)# Scpharose CL-6BEHAAL 5 2 RHR T o

Fig. 2. Particlc morphology of the virus isolated from diseased sweet pepper showing chlorotic
ringspots.  (A,B) Ultrathin sections from infected leaves; (C) Virus particles purified through
Sepharose CL-6B column. Vi: virion, CW: cell wall, Va: vacuole, M: mitochondria.
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Fig. 3. Particle distribution of the virus isolated from
sweet pepper showing chlorotic ringspot measured from
Sepharose CL-6B column purified virus (gray) and
ultrathin sectioning (light gray).
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Fig. 4. The virus isolated from sweet pepper showing
chlorotic ringspot was detected by double antibody
sandwich enzyme-linked immunosorbent assay using
polyclonal antibodies against lettuce or impatiens strains
of tomato spotted wilt virus. Antisera were used at a 1:
1,000 dilution The antigen was extracted from virus-
infected plants of sweet pepper, and diluted by a 10-
fold series with PBST containing 2% (V/V)
polyvinylpyrrolidone and 0.01 M Na,SOs;. Alkaline
phosphatase labeled rabbit immunoglobulin (IgG) was
used at a 1:1,000 dilution. Results were read 60 min
after the addition of the substrate.
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Ly FH TR ABURE JE S LR A B B AR S, 40 i
Fris < i 8, SR 9Bl 35 HifR R Y S A B

AR R LR E 63

R RIERFE R R ENE 6 B 26 iEY) (R—),
BEAF LB de Avila %5 (15) 1% P8 BT 5 2 SR (pepper)
R 43 B 2 78 700 D SR 25 R R - IR L A o B EARA,
TiR#Ea R ER | KR EEINVER,
TR EE ., BEREL, £ N. glutinosa MIBE
TR MU R T, AR SR B 2 = (BT B,
HEEHRER. HEARBEMGCWELE N
benthamiana fHtk W) HIE 4 wbm b, RIPAIES
D EEFREE B BRI 8 de Avila S5 (15) i 55 2 Fr
fHE . B, RWHARERMIE RS ER Y, |
AATHRE (24) 68 R H0 M BB 78 I 38 i B 36 25 W
FAIE, WA TSWV-L B TSWV-1 Z 3Btk M81A, BE
1R AHRE B 4 RN B S e o Brown 2% (7), 1e(20)
PAK Peters (22) @5 faH, 2 EEmMEE MRS
STEERR RIS EYE N glutinosa . EENBE
4, S RURE EE A4 AP BU/NTE @1 EE IR (pin-point) EEER
o, DUEBBFRANEMEERM . MAREE N
glutinosa | ZEEEFBHESS =R IR E,
I B bl A A o

T3 S A e L o B, 3 AR Sepharose CL-6B
EHE—THACHAR, DETFEBEEHSRNESR
BB R ER A, HA/NIET70-120 nm &
Mo So%, HFRHHRE R IR Y FEE 7 S0 T
%, IRl e E A, RS MA RN ERERKE
70-100 nm Z BRI R 7o HLA R BHYR SN
- B Francki 5§ (16) A7 1t 1 #79% &+ 1Y Bunyaviridae £}
< Tospovirus B B A HEREA/NE 80-100 nm MK H
K o

Francki 55 (16) IRIR T 51 bE BE 22 95 i < b 778,
AR, BRER, AEREEERSE, mig
T iR K8 AE B ¥ 9% 3 T Y Bunyaviridae Bl Tospovirus
BH o de Avila % (11,13,14) QR H BB B E RS
X ¥ ¥ B H (nucleocapsid protein) At % 4ff 2 % 7T fi i
ME TP, DUELISA 75 88 20 8 4 BEAR, i
eMES L, I, f1% =M serogroup, H
serogroup 153 HERRET serogroup 1 HiHE 2 & G55 e,
{H serogroup 143 Bk Bl serogroup ITHE S IE, de
Avila % (12) F LL#& = {f serogroup W 4% ¥4 & 1 K 5
Fll, # ¥ serogroup 18 serogroup 11129, ¥H# F
IR H 55.9% Wy [E 5 4 (homology) , i serogroup 1 Hi
serogroup 114 75% /) [E ¥ 14 , serogroup IIEd
serogroup IR 78 R B 57% M H R . HEAS
Tospovirus B &1 ] serogroup 14 5t & ) TSWV;
serogroup 115 & 71 3 1k BT 5% & (tomato chlorotic
spot virus, TCSV) 11t 4= #ii B 7% % (groundnut ringspot
virus, GRSV) . [fi serogroup TIT.& B L {E £ 1E BF Bh%
7 (impatiens necrotic spot virus, INSV),
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H DAS-ELISA ¥k R FERS R 540, AH B HEFT
BEAEBREKFFRE, HEAFREHENERE
T R R R (TSWV-L) LI T 2151 K e,
A BALTE R B (TSWV-T), Bl _E it A7 B8 INSV
2 PUINL 5 06 S RE , REUR AR BRI A Al & 2 Tl
HEXARSSERARRESETM&RFE.

AR, PR AR RSB RR B L, Py
OB EE, HEFFHEE, EFEMSEEEmRE N
FRBEEL AN DL DAS-ELISA % %25 i B8R,
HREEBRENNEEHRSEERE OB
o

3 A

AFE TR E RN, REAKE B
BE 5 22 9 R IAE R M < BUII W, B SR BT R Bre B
BEERARENEERE, UMRARICERELLR
MU, EILEEH . ASUAEREE 80-81 BHX
-2.3-H -02 FH AR B SR P AT, RERE M.
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ABSTRACT

Yao, K. S, and Lu, Y. T. 1993. Isolation and identification of a virus causing chlorotic ringspot
symptom on sweet pepper in Taiwan. Plant Pathol. Bull. 2:57-65. (Department of Plant Pathology,
National Chung-Hsing University, Taichung, Taiwan, R.0.C.)

Sweet pepper plants showing chlorotic ringspot symptom were collected from field in
Taichung area in 1991. A virus isolate was obtained by three successive single lesion transfers on
Chenopodium amaranticolor. To determine the host range, back-inoculated Capsicum annuum L.
cv. Blue-Star was used as virus inoculum and inoculated to 35 plant species of 9 families. The
results showed that the virus infected 26 plant species in Chenopodiaceae, Oxalidaceae,
Solanaceae, Leguminosae, Aizoaceae, and Cucurbitaceae. Chlorotic or pin-point local lesions
were observed on Nicotiana glutinosa, Petunia hybrida, and C. quinoa. The host range and
reactions were similar to those of the reported pepper isolate of tomato spotted wilt virus (TSWV-
P). The virus however caused chlorotic spots on inoculated leaves of N. benthamiana, distinct
from TSWV-P isolate. The virus was partially purified by Sepharose CL-6B column
chromatography, and then eluted with 0.02 M potassium phosphate buffer containing 0.01 M
EDTA, and 0.1% (W/V) L-cysteine, pH 7.0. Virus infectivity was confirmed by back inoculation
to pepper plants. Electron microscopy of negatively stained purified virus or virus particles
present in ultrathin sections from leaves of diseased pepper revealed that the morphology of virus
was roughly enveloped spherical with diameter ranging from 70-120 nm, indicating that it belongs
to Tospovirus genus of arthropod-borne Bunyaviridae. In addition, serological tests by enzyme-
linked immunosorbent assay with polyclonal antibodies against different serotypes of tospovirus
demonstrated that the virus was serologically related to the L-serotype of Tospovirus. Evidences
from this study suggest that the virus inducing chlorotic ringspot on sweet pepper is a new isolate
of TSWV previously not found in Taiwan.

Key words: Sweet pepper, Tomato spotted wilt virus, Tospovirus.





