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Groundnut ringspot virus (GRSV) k Tomato chlorotic spot
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(Cucumis sativas L.) ~ #)I\ (C. melo L. Conomon group) ~
A (C. melon L.) ~ /11 (Cucurbita pepo cv. Field
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EAREMR (conjugate buffer, 2 % PVP-40, 0.2 % ovalbumin,
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RT-PCR < [ » 34— 50 | SR 43R ITA 3 «l
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#A(1993 4£5 13 [, 195 5/ 40 .0 %E 5 1994 4£5 H 12 H,
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B2 e i el S 2 H A e s 195 75 6 ) 11 |, 115 £/ 40
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Fig.1. Weekly surveys of the infection rates (O) of watermelon by Watermelon silver mottle virus, total number of Thrips palmi
(W), average temperature( @) and total rainfall( bar graph ) during various experimental seasons of 1991 to 1995.
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Fig.1. Weekly surveys of the infection rates (O) of watermelon by Watermelon silver mottle virus, total number of Thrips palmi
(W), average temperature( @) and total rainfall( bar graph ) during various experimental seasons of 1991 to 1995. (continue)

ZZHAVE WSMoV 8 5 95 23 2 K BH P 45 SR 488 B 32 #H B
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FRVEPEINBHAERT (EAETR PUEE) B R AegeE e s BRI E
B 2 A TR R AR 0 T E R AR R
FHIBH (R*=0.9647 » p <0.0001) » fi3%5 ~ Bk —{F HIHBHA B8
% (% F R?*=0.0176 » p=0.6976 ; fk {F R?=0.086 >
p=0.1438) ; MM b3l 2308 4 5 - JUIE 2 52 it 1 4% i Bl
HE ZHERRRE - % MR AR (R?=0.0251 »
p=0.6839) -

A R AR 2 gl a3 P B 12 28 — SRR A 2
PEIN WSMoV FEfRZSFHRAPERER T » Al i s ~ B ER
REZHHRE o BB 1993 ~ 1994 k7 1995 4.2 FHER A8 5371
£ R?=0.8165 » p <0.0001 - R?=0.8488 > p <0.0001 f%
R?=0.9453 > p <0.0001 ([& — C, F) - E{Ef* 1991 ~ 1992 ~
1993 J% 1994 £ 7 B 1% B HI 5> 7 £ R?=0.6537 »
p=0.028 : R?>=0.7833 > p=0.019 : R?*=0.5230 > p=0.066 f
R?=0.9654 > p <0.0001 ([& — A, B, D, E) ; FX{EHIFHBEMEA
BEE > H 1991 ~ 1992 & 1993 - 2 fH B % 8oy Fll 5
R?=0.0011 » p=0.949 ; R?=0.2323 » p=0.411 & R*>=0.1277 >
p=0.431 -

HoAtl IR £ APyl &

FH R 88 Z 811 (C. sativas L.) ~ #JIL (C. melo L.
Conomon group) ~ 7/ (C. melo L.) ~ I\ (Cucurbita
pepo cv. Field pumpkin) ~ &7 (L. leucantha (Duch.) Rusby ]
ek (L. aegyptia Mill.) Z &tk L indirect ELISA 57
Mt WSMoV MG A H— MENE » B ~ PR IR
A JTVEGE WSMoV Z T 55 2 s Ak A3 » ST 22 M e
AR 5 BUTURE i 5 Rk (0 B /8 M EER 5 R
TR BE SE T 7R 2 MR - B A 2R L 5 BRI
ZMEREEHIHET 2w LR B (B = A, B, C, D, E, F) © Hijjft
TR EE P A AR ELE ~ B U B T RAGA SR 85 s
A]EELBRE{L, tospovirus Z i A ERRT ([& 71 B, C, D) » Hrh
JvE ~ BTN ~ IR R NS S A R ABGEEaE U) Fr » TAEE
T-RAGASH I SR RN AR FERL AP AR FHEHITT I ~ 201 ~ PEAY
JIN B IVES AR o 3 J 1T B dH I vE A JIVER B8 e 75 Al
5 o S L WSMoV HLIfiyi# 1T indirect ELISA 5347 » f55%
BRI 9.2 % (12/130) 52 8.3 % (7/84) - TEHIREIERTE
N~ 20~ PEE A > R v~ #UIN ~ mE ISk IV
SLEFELUES WSMoV JiR{EIAER EL B AR » BERE LI
FALERP I BRI WSMoV YH T /D - 2000 4= 8 HAK
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Fig.2. Regression analysis of the relatedness between the total number of Thrips palmi and the infection rate of watermelon by
Watermelon silver mottle virus three weeks after each weekly field survey of vector population during springs of 1993 and 1995,
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Fig. 3. Symptoms on various host plants infected by
Watermelon silver mottle virus (WSMoV). (A) silver mottle
type symptom on watermelon, (B) silver mottle type
symptom on watermelon seedling, and symptoms on (C)
Cucumis sativas, (D) Lagenaria leucantha, (E) Luffa
aegyptia, (F) Cucurbita pepo cv. Field pumpkin,
(G)Amaranthus viridis and (H) Solanum nigrum. All
symptoms were photographed in the fields except watermelon
seedlings (B) which were inoculated by Thrips palmi
experimentally.
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Fig.4. Electron micrographs of the ultrathin sections of Watermelon silver mottle virus (WSMoV) -infected leaf of some host
plants and hind-gut of viruliferous Thrips palmi. (A) Ultrathin sections showing double-shelled WSMoV particles reside in the
cytoplasm of infected mesophyll cell of watermelon showing symptoms of silver mottle, (B) of Luffa aegyptia cv. P. Mill, (C) of
Amaranthus viridis L., (D) of Solanum melongena L. , (E) tospovirus-like particles can be observed in the ultrathin sections
obtained from hind-gut of viruliferous Thrips palmi from which the existence of WSMoV has been confirmed with indirect
ELISA, (F) tospovirus-like particles surround with membranous tube (arrow). The bars represent 200 nm.
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Fig.5. Electrophoretic patterns of RT-PCR fragments
amplified from total RNA extracted from Nicotiana
benthamiana leaves infected by WSMoV chlorotic mottle
symptom (lane C) and by WSMoV silver mottle symptom
(lane S).The cDNA fragments were amplified by using
degenerated primers gL3637/gL4510c (for TSWV L
RNA)(A), and NPBamH1/NPSacl (N-gene-specific to
WSMoV ) (B) in RT-PCR. Total RNA extracted from healthy
N. benthamiana (lane H) was used as negative control. M
indicates size marker (Gen 100 DNA ladder).
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ABSTRACT

Chen, C. C. 3 Ko, W. F!, Pai, K. F!, and Yeh, S. D.? 2004. Ecology of Watermelon silver mottle virus
disease on watermelon in Taiwan. Plant Pathol. Bull. 13: 317-328. (* Taichung District Agriculture
Improvement Station, Tatsuan, Changhua, Taiwan; > Department of Plant Pathology, National Chung Hsing
University, Taichung, Taiwan; * Corresponding author, E-mail: chencc@tdais.gov.tw; Fax: +886-4-
8521140)

Watermelon silver mottle virus (WSMoV) has become a devastating disease of watermelon in central
Taiwan since it was firstly identified in 1988. The survey of the relatedness between disease incidence and
population density of the viral vector - Thrips palmi Karny had been conducted during the crop seasons
from 1991 to 1995. The collected data showed that the disease incidences were low during the spring season
due to the low temperature, the low population density of T. palmi, and sparse source of WSMoV in the
early stage of growing watermelons. On the contrary, the heavy incidences were observed during summer
and autumn seasons due to increase in the temperature, vector population, and virus sources. In summer and
autumn crop seasons, the symptoms of WSMoV emerged at 3 to 4 weeks after transplanting and progressed
during the following weeks which were the flourishing and fruit-forming stages of the single target fruit of
each transplant. Consequently, the watermelon plants and fruits were severely affected. Significant
correlations can be observed between the total rainfall before flourishing (4 weeks after transplanting ) and
the total number of T. palmi during summer crops in 1991 to 1994, but not in spring and autumn crops.
Correlations between the weekly population density of T. palmi and the disease incidence after every third
week of each field survey of the vectors could also be observed in spring crops of 1993 to 1995 aswell asin
summer crops of 1991 to 1994, but not be observed in autumn crops of 1991 to 1993. Two types of
symptoms, i.e. chlorotic mottle and silver mottle, have been observed in the field when watermelons were
infected by WSMoV. However, the individual viral isolates obtained from watermelons showing different
symptoms were indistinguishable in morphological, serological, molecular assays and thrip transmission. In
addition to watermelon (Citrullus vulgaris) and wax gourd (Benincasa hispida), cucurbits, such as Cucumis
melo and Cucumis sativas, were also seriously infected by WSMoV in the fields of central Taiwan. WSMoV
could also be detected in Cucumis melo Conomon group, Cucurbita pepo cv. Field pumpkin, Luffa aegyptia
and Lagenaria leucantha, however, with a relatively low rate. Weed plants, Solanum nigrum and
Amaranthus viridis, have been confirmed as natural hosts of WSMoV with serological and electron
microscopic approaches, while S. nigrum has also been proved experimentally to be a host of T. palmi.
These weeds are possible alternative hosts of WSMoV and habitant of T. palmi in the field during the winter
season when no other cucurbits were grown.
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