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This study was carried out to determine the presence of Tomato Spotted Wilt Virus (TSWV) in vegetable
growing areas, during growing seasons of 2006 and 2007 in the West Mediterranean Region of Turkey.
Survey studies were conducted in vegetable areas and tomato, pepper, potato, lettuce, squash and
cucumber leaves, showing typical TSWV symptoms, were collected. Totally 337 samples from 12
locations were collected and tested by DAS-ELISA using TSWYV spesific polyclonal antibody. According
to the results of ELISA tests, 157 samples were found to be infected by TSWV. Incidence of TSWV in
samples was 46.58%. Among the samples, TSWV infection rates of pepper, lettuce, tomatoes and
squash were 67.16, 66.66, 46.94 and 16.66%, respectively. During the two years it was observed that
thrips were predominantly present in vegetable growing areas and they also were collected from the
locations. Thrips were identified as Frankliniella occidentalis Pergande. Inoculation with extracts from
TSWV-positive plants produced systemic mosaic and leaf deformation on Catharanthus roseus, severe
stunting and death on Pelargonium zonale, vein yellowing, mosaic, necrotic local lesions and leaf

deformation on Nicotiana glutinosa and Nicotiana tabacum White Burley. As a result, presence of
TSWYV were found on vegetable growing areas in the West Mediterranean Region of Turkey.
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INTRODUCTION

Turkey produces approximately 20 million tonnes of
vegetables annually on 800 000 ha land, and is an im-
portant country for vegetable production. With about 8.5
million tonnes annual production, tomato (Lycopersicon
esculentum Miller) is the most the important vegetable
crop in Turkey. Climatic conditions and soil structure of
West Mediterranean region of Turkey are well sufficient
for vegetable production and one of the important region
for production (Anonymous, 2001).

Diseases are the main problems in vegetable growing
areas and the production of crops is limited because of
viral diseases. Among viral diseases Tomato Spotted
Virus is one of the most widespread and economically im-
portant plant viruses (Golbach and Peters, 1994). Virus
infects at least 900 plant species, with the number of re-
corded natural host species, steadily increasing (Peters,
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1998). The virus is probably distributed worlwide and is
now one of the 10 most economically destructive plant
viruses with worldwide losses exceeding one billion dol-
lars annually (Adkins, 2000). TSWYV is one of the most
important plant viruses infecting some hundreds of plant
species among which are many vegetables and orna-
mentals (Mason et al., 2003). TSWV limitation of the pro-
duction of tomato was first described in 1915 in Australia
(Adkins, 2000).

Afterwards the presence of the virus was reported from
several other vegetable areas of the world. The principal
vegetable host crops for TSWV are tomatoes, peppers,
lettuces, celery, eggplant, faba beans, potatoes and arti-
chokes (Sikora, 2004). Infection rates of 50-90% lead to
major losses in commercial vegetable crops (Adkins,
2000).

Of the TSWYV insect vectors cited, the most important
vector is Frankliniella occidentalis Pergande (The Wes-
tern Flower Thrips) which transmits TSWV in a persistent
propagative fashion (Mound, 1996; Gera et al., 2000).
TSWV is not reported to be true seed transmitted. Virus
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is transmitted by vectors in a propagative manner; only
larval stages can acquire the virus and then it replicates
in the adult insects and sometimes also 2nd instar larvae
can transmit virus (Mason et al., 2003).

The almost global spread of TSWV epidemics can be
related to the world-wide dispersal of the F. occidentalis,
its most efficient vector. Control of these thrips is very
difficult because of its reproduction rate, localisation in
flowers, the underground pupal stages and its capacity to
develop resistance to insecticides rapidly (Mason et al.,
2003).

Symptoms vary with the host plant, time of year and
environmental conditions and include stunting, necrosis,
chlorosis, bronzing, ring spot and line patterns affecting
leaves, stems and fruits (Adkins, 2000). In addition, plant
appear wilted, tips dieback and dark streaking of terminal
stems, raised bumps on fruit, reduced fruit quality and
yield are frequently present on infected plants.

TSWYV is an economically important virus in Turkey,
causing damage on tomato and pepper plants. TSWV
has previously been detected in Sanliurfa, Mersin, Sam-
sun and Canakkale regions of Turkey (Guldur et al.,
1995; Galdur, 1997; Turhan and Korkmaz, 2006; Arli-
Sokmen and Sevik, 2006). Even though the West Medi-
terranean region is an important vegetable production
area, viral diseases of vegetables in this region are lar-
gely unknown, because of a lack of attention to viral
diseases and the absence of any virus diagnosis and
screening programme in the region. A virus detection
programme is initiated to determine the common viral
diseases in vegetable growing areas of the region. In this
research, occurrence, incidence and detection of TSWV
in vegetable fields in the West Mediterranean region, in
2006-2007 growing seasons were studied, by using bio-
logical indexing and DAS-ELISA. This is the first record of
TSWYV and its vector F. occidentalis from the West Medi-
terranean region in Turkey.

MATERIALS AND METHODS

The survey was conducted in the region during May-September in
2006-2007 years. A total of 337 vegetable samples showing TSWV-
like symptoms were collected from 12 locations. Suspected vege-
table leaves and fruit samples were collected and photographed in
the fields and greenhouses. Thrips on these samples were also
collected and maintained for further transmission studies. Samples
were tested for TSWV by DAS-ELISA using a commercial kit
supplied from Agdia (Reagent set kit, Elkhart, United States) using
the previously reported DAS-ELISA method (Clark and Adams,
1977). Absorbance values were measured at 405 nm with a micro-
plate reader (EL X 800 Universal Microplate Reader, Bio-Tek Instru-
ments, Inc.B-2610 Wilrijk, Belgium). Samples with DAS-ELISA
values at least twice those of the healthy control were considered
as positive (Stellmach, 1985). DAS-ELISA positive sample which is
obtained from tomato field in Egirdir was used as the inoculum
source. The extract were inoculated to young, tender leaves of indi-
cator plants. Catharanthus roseus, Pelargonium zonale and
Nicotiana glutinosa, N. tabacum Xanthii, N. rustica and N. tabacum
White Burley were used as indicator plants . After inoculation,
plants were kept in greenhouse below 20°C.

RESULTS AND DISCUSSION

During growing seasons of 2006-2007, TSWV-like symp-
toms were collected from 12 locations. As a result of
survey studies, 213 tomatoes, 67 pepper, 18 potatoes, 15
lettuce, 12 squash and 12 cucumber leaves showing
typical TSWV symptoms were collected. Severe stunting,
wilting and death, necrosis, ringspot on leaves and rais-
ing bumps and deformations on fruits were observed. All
samples were tested for TSWV by DAS-ELISA. Totally
157 samples were found to be infected by TSWV. Inci-
dence of TSWV in samples were 46.58%. During two
years, thrips were observed predominantly present in
vegetable growing areas and the occurence of TSWV in
vegetable plants are likely to be related to the abundance
of the thrips in this region.

Among the samples, 67.16% of peppers, 66.66% of
lettuce plants, 46.94% of tomatoes and 16.66% of
squash plants were found to be infected with TSWYV,
while 12 cucumber and 18 potato samples were not in-
fected with TSWV. Systemic mosaic and leaf deformation
on C. roseus, severity stunting and death on P. zonale,
vein yellowing, mosaic, necrotic local lesions and leaf de-
formation on N. glutinosa and N. tabacum White Burley
were observed 10-12 days after the inoculations with the
extracts from TSWV-positive tomato leaves (Egirdir
isolate). These symptoms were similar to those that were
described previously for this virus (German et al., 1992;
Mumford et al., 1996; Adkins, 2000; Sikora, 2004).

Thrips collected from these areas were identified as F.
occidentalis Pergande (Golbach and Peters, 1994;
Mound, 1996; Webb et al., 1998). TSWV has previously
been detected in other regions of the country, however
this is the first time that it was determined on tomato,
pepper, lettuce and squash growing areas in the West
Mediterranean region, the most important vegetable-
growing region in Turkey.
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