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Occurrence and Symptoms of Tomato Spotted Wilt Virus
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Tomato spotted wilt virus (TSWYV) was occurred newly on the 4 ornamental plants of Impatiens balsamina
(Balsam), Dahlia variabilis (Dahlia), Callistephus chinensis (Aster) and Zinnia elegans (Indian lilac) at Anyang
area in Korea. TSWYV produced the typical symptoms of single or double ring spots on the leaves and induced
usually necrosis, wilt and/or severe mosaic.
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EntE Wy 92 wiol# 2 (Tomato spotted wilt virusy £ A5FH, 4 83} 2 4FHH, «© A € 7] F
19193 Brittlebank’} 3FA ErtES] A& vbg = A WAL T FEFAo] glo] A MAFORE AAZF Fal
Jog|= o] HEE BIH o] 19850 TSWV & Bo] ¢o7|& vfo]g|2o]th(Latham and Jones, 1997).

WA (Frankliniella occidentalis)®l £13te] w) gyl A= 2003d0] TSWVZF X2 BrEeH
Ao g3H} dA, 109959 2AHA 7 EX (Kim 5, 2004), 200433 2005130 A7) % kAo
tlolglx HAL ke AoE delA glom(Whitfield A ERFE 5 F& A 1635004 A 2483 A8 ]
5, 2005) F2-& UIES AACdA EvtE vbd =z v Faf 200596l A7) < AHe EE, FdE 72X AY
ol 29| W7t A& o2 WAL Uk EAE wpo]  ox] 24 B =R FofA ZA| DA S TSWVIZE A
H2E 715 H7E w9 ol 105093F0] =P o] &  FHoF UAF 97k wi§- AtKCho &, 2005). M
TSWVE] 71FE 926% o402 vlg- $J3ld AAA 74 F2 TSWVe olofx 2 Hex= TSWV7F ol A
Al iAol o]F FA| wpo] 2olTH(Peters, 1998). TSWV 3 & Sk A FollM TSWVel Zgd 3lilF2 £
9] Fal m Flo}ol) A EntES A5 50~90% 7o BAL BIste] Ao HxZ FelA ERY
A 7E7b dojui e (Cho 5, 1986, 1989), Rk, dol = TSWVE] %?% EAS 2t

T _\,L m[o rr

Zgg} ZaT £ oM E T3, EnkE AAbEo] 50%~90% npelg| = A EAL g AR, A7E kA ¢
253 (Boiteux 5, 1993; Van Zilj 5, 1986), ;|42 TSWV H“@X]Oﬂon*i 33 ol @As WA AdE vt
g ol9ox 33 Fe tFEEA Hede] JA T 539 o]y g AT vlolH A Al ZALE A A
=3}, #%E, tdElol 5 F2 SR 40T DSy, AP HAS A vpel A S Hole AEA
£ §ctom ANt AERAGL SUE, dYS, @
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FAHozHE 7hs] Pikg Flste] xTsk= Virion
capture(VC)/RT-PCR *H-& ©|8-3l%t}. VC/RT-PCRE 9
3 FY FE2 AE2NE 0.5% sodium sulfiteS E 33
0.01M potassium phosphate buffer, pH7.05 AM&3}lH

(Cho &, 2005). Z&}o]H& TSNCP S 5’-ATG TCT AAG
GIT AAG CTC AC-3’, TSNCP R 5-TCA AGC AAG
TTC TGC GAG TT-3’; TSNSm S 5’-ATG TTA ACT
CTT TTC GGT AA-3’, TSNSm R 5-CTA TAT TTC
ATC AAA GGA TA-3’°]9lt}h. RT-PCR =712 48°Col
A 458 A TEFaL 94°Col A 28 A F 94°ColAM 30%
] F 50°Co A 30%, 72°ColA 18 30% A& 35
Fetgen HEHog 720CoA 787 AYE s

AERAARATN AR AA. TFNA AT FAs
(Balsam), #Z(Aster), tF¥zoK(Dahlia), *} ¥ &(Indian
lilac) 4F/2 A& 4& ABHEN HEst vepd
WAS 7)o B EnfEdA E2® TSWV(TSWV-
ATm)oll o8t WA} v 23 tH(Cho &, 2005). X|3E2]
oAl T3 TSWV WAS Hol=Z A EF TSWV
| JeEov 7} sh3 /ot BT ofghe] WA A
Hyom o5& 7] Hid TSWV-ATmA= ZF th
Al JeERT) ol gt AHE FYS X GeA TSWVZE
Astelgt s A8k 7150 ot vlolg 2o AEF
Aol A v A& & 4 UAK(Table 1). 2 EA|
Ao zHE 7ths] Hikg FeElete delE VCRT-
PCRY & o| &3] e /ol A s TSWVS Fx=}
AdAz gdgdelols A Al7tA| e FollA f4A 2
A 5 tH(Table 2). VC/RT-PCRE Righo] Hx] ¢ke thd
glole] 739 AEA W AFE°] VC/RT-PCRE A3 34t
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Table 1. Bioassay of four floral crops infected with TSWV

Table 2. Detection of TSWV by the biological test and RT-PCR

Detection® by
Plant - -
Biological test VC/RT-PCR

Impatiens balsamina + +

Callistephus chinensis + +

Zinnia elegans + +

Dahlia variabilis + -
*+, Positive reaction; —, Negative reaction
2 FHoA A& B AoZ AR o] F
F9o] 2 EA FYo thdt VC/RT-PCRE &0 ¢ 7
g Aol B3 o]l 4 sl F ReFEe] A7IME
o) A% Hmste] ol5e WANH FAYFAS Waws
= Ago] g Zo|th

343 F5E EvlE g 9= vlolg=e] §A. Erx}
WA 2 ulolHA(TSWV)Ol e ZAMsh= A&
Yo A P HE o] AZH(Fig. 1A) ILASHA

, g Folsia B by B8 ARy AA 4yt
Ho] BeltkFig. 1B). o] WHE<] THA AA o]

AZ HH, o9} 71 HA YYukHE TSWV7E o)

= A WA ot}h, FLoME Zoo] HMET A=

bzl g Eybgo] HRIth(Fig. 10).
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Reactions® for the isolates from

Indicator plant - — TSWV-ATm
Balsam Aster Dahlia Indian lilac
Chenophodium amaranticolor NS/- LNS/- Y/- NS/~ NS/-
Nicotiana glutinosa NR/NS,VN,MAL * * * NS/VN, D
N. tabacum cv. Ky-57 NR,CR/NS,NR,D NS/BN,NRS  LNS/VN,NS,BN NS/VN,BN,D NRS/VN,S,NRS,MAL
N. rustica NR/CR,VY,MAL * * * CS,NRS/VB,Y,S,MAL
Gomphrena globosa CR/- * * * NS, VN/VN,NS,MAL
Datura stramonium LNR/NR,VN,MAL  CR/SM,MAL -/CR,VC,SM  -/NR,SM,MAL CS,CRS/VC,RS,;MAL,S
Lycopersicon esculentum cv. VN/VYNS —/— - —/— VN,CS/NS, VY, VN
Lokusanmaru
Petunia X hybrida * NS/MAL,VCh,SM SNS/~ NS/~ *
Capsicum anmum ‘Gwariput’ * NS/— NS/CR,NR NS/S,NS,NR *

*BN, bud necrosis; CR, chlorotic ring; D, death; LNS, large necrotic spot; MAL, malformation; NR, necrotic ring; N'S, necrotic spot; S, stunt;
SM, severe mosaic; SNS, small necrotic spot; VC, vein clearing; VN, vein necrosis; VY, vein yellowing; Y, yellowing; —, no symptoms; *, not

tested; inoculated leaves/upper leaves.
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SRFollM ErpE gk

W Fe] g3bE Qo H (Fig. 1G) 9 AF
A WAl YEpe™ HE wbfo] Yehia g
SE 3L o|Zlo] ZPEo] Hatola WA O R Ve
(Fig. 1H). WU ZoA= AP0 43k ¥Ao &2
HA gtk rgEols TSWVZE Z9Ed 279 23
Ab W7 o] Ve OB (Fig. 1) Holld= BAko]a9 37
A gido]l A7|A HA o] Bo] AXAM o AR
HAhFig. 13). 2t sdoa &3] & 5 3= 3}
5ol st TSWVe BAS 42|EZ 4 TSWVE
ARE E3 7139 U w2H tﬂo}# FHAAEA
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S 22X A TSWVel &3t FFE Zoled Ego] =

Ao 7 o7t} L3l o|&A ik TSWV‘F‘E]‘T‘E ig-]

StEZ A gkt 22 dist A3y F5 ey A
=]

g HHS Ygk Ao 8 AFRZE 7AE 7F Aol
© oF
IL =

AFA QoA LAH T Y= BErE 9 % violH
2(TSWVY7F =] 2202 31372 B8k Impatiens
balsamina), Z+Z(Callistephus chinensisr), B U 8 (Zinnia
elegans) 12] 3. t}de]ol(Dahlia variabilis)oll A LRSS
o}, 3HgFoll AIE TSWVE Yo HF3 d5 &

o] Y¥UE L Jozon A WA, 9z 9 A3

Aol 24E e

b rlo
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Fig. 1. TSWYV induced the specific symptoms of ring spots for single ring, double rings or multiple rings. In balsam (Impatiens
balsamina), chlorotic or necrotic spots were produced on the leaves of whole plant (A). The enlarged necrotic spots were composed with
single, double or triple rings (B). TSWV caused mosaic and discoloration on the petals of aster (Callistephus chinensist) with chlorotic
and necrotic spots on the calyx (C, D). The chlorotic ring spot was induced on the leaves of aster and followed by leaf chlorosis (E). The
color breaking was produced on the petal of the Indian lilac (Zinnia elegans) with necrotic spots (F), and on the leaves of Indian lilac,
necrotic spots with yellow bounds were produced (G), and mosaic was also produced with vein necrosis (H). In dahlia (Dahlia variabilis),
stem and flower bud necrosis were induced with leaf yellowing (I) and leaf necrosis with mosaic (J).



