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Abstract—During the 2015 growing season, 94
samples were collected from zucchini,
muskmelon, watermelon and cucumber plants
showing virus-like symptoms in Burdur province
of Turkey. Presence of Zucchini yellow mosaic
virus (ZYMV) was investigated using Double
antibody sandwich enzyme linked immunosorbent
assay (DAS-ELISA) method. Plants showed
different types of symptoms; mosaic, blistering of
leaf lamina, leaf yellowing, leaf deformation,
stunting and fruit deformation. As a result of DAS-
ELISA test, It was found that 9.5 % of leaf samples
with ZYMV.
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I.  INTRODUCTION

Cucurbit plays an important role in human nutrition
because of ingredient of vitamin and other dietary
substances [1]. Cucurbit crops are very sensitive to
viral infection. Over 35 viruses from Cucurbitaceae
family have been reported [2]. Plant viral diseases are
major limiting factors for successful cultivation causing
major yield losses in agricultural crops worldwide.
Chemical agents such as fungicides and bactericides
are not effective for controlling virus diseases [3]. Plant
virus management strategies are mostly aimed at
eradicating the source of infection to prevent it from
reaching the crop and interfering with the movement of
vectors to prevent the spread of the disease [4].
Reference [5] have stated that there are about 59
viruses that cause diseases in cucurbits. The viruses
that are observed in cucurbit crops which cause
significant losses in efficiency are as follows; Zucchini
yellow mosaic virus (ZYMV), Watermelon mosaic virus
(WMV), Papaya ringspot virus (PRSV), Cucumber
mosaic virus (CMV) and Squash mosaic virus (SgMV).
ZYMV is a member of the genus Potyvirus and exists
as a long flexuous virus particle containing a single-
stranded RNA genome [6]. It was first reported in Italy
in 1981 [7]. ZYMV is transmitted by certain species of
aphids, by plant sap containing the virus and through
infected seeds [8]. In studies on viral diseases in
cucurbits conducted in Turkey, ZYMV have been
detected [3; 9; 10; 11; 12; 13]. In this study, DAS-
ELISA method was used for the identification of ZYMV
in cucurbit growing areas in Burdur province in
Turkey. However this is the first time that is was
determined of ZYMV on cucurbit growing areas in
Burdur provinces, Turkey.

1. MATERIALS AND METHODS
A. Plant Materials

The main material of this study consisted of 94 leaf
samples totally from Burdur showing signs of the
disease and thus suspected to be infected with the
virus. The samples were collected from cucurbit
production areas (squash, muskmelon, watermelon
and cucumber) in June-September of 2015. During the
field surveys, virus-like symptoms including yellowing,
mosaic pattern of light and dark green, yellow spotting,
malformation symptoms on the leaves, ring-spots or
line patterns on leaves or fruit were observed and
symptoms are photographed. The collected samples
were labeled in polyethylene bags, brought to the
laboratory in ice boxes and kept in a freezer (-20°C)
until the necessary tests were made.

B. Serological Test Method (DAS-ELISA)

ZYMV DAS-ELISA Agdia (Inc. Elkhart, IN) kit was
used in the study. The application was performed
according to the method prepared by the
manufacturer. Accordingly, 100 ul 1gG 1:1000 diluted
in coating plate was added to each well of the ELISA
plate and kept at 4° C overnight. Then, ELISA plates
were washed with washing buffer. Washing was
repeated three times. Each well was filled with 100 pL
plant extracts obtained by 1/10 dilution with extraction
buffer and kept at 4° C overnight. The washing was
repeated the next day. Following the washing process,
conjugated antibodies were diluted in conjugated
buffer in a 1:1000 ratio and 100 pl dilution was added
to each well and kept at 37° C for 4 hours. Following
the washing process, 100 pL of substrate which was
prepared as 1 mg/mL in substrate solution was added
and kept at room temperature. The samples with
values at least twice the value of the negative control
value according to the absorbance at 405 nm were
accepted as positive [14].

I1l. RESULTS AND DISCUSSIONS

In survey studies, leaf samples were collected from
five different locations (Celtikgi, Bagsaray, Bucak,
Aglasun, Yazir) in Burdur provinces in 2015 year. The
symptoms of virus in different cucurbits include
stunting, leaf and fruit deformation, blistering,
discoloration of the leaves, mosaic, yellowing, mottling,
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ring-spot. Photographs of these plants are presented
in Fig. 1 and Fig. 2. The symptoms were similar to
those obtained in previous studies and support the
suggestion that the virus may be ZYMV [12; 15; 16].

ELISA tests were performed in order to determine
the presence of ZYMV in the leaf samples taken from
94 plants with virus infection symptoms. Among the
tested samples, 9 samples gave positive ZYMV
reactions. One watermelon, one zucchini and one
cucumber samples collected from Celtikci location, two
zucchini samples collected from Bucak location, four
zucchini samples collected from Bagsaray location
which tested positive for ZYMV by DAS-ELISA.
Samples collected from Aglasun and Yazir locations
were not found be infected with ZYMV (Table 1.).
ZYMV infections have also been detected in studies
carried out in other regions in Turkey [9; 11; 12; 17].

Fig. 2. Blistering on fruit

The positive reactions for the targeted virus
obtained in serological tests performed for the
identification of the virus indicated the presence of
ZYMV in the plant. ELISA tests have been widely
used by researchers for the determination of viruses in
cucurbits. This method is preferred due to its speed,
sensitivity, affordability and reliability [16; 18; 19].

With this study, the existence of ZYMV in cucurbit
fields at Burdur province have been found out using
serological method. No study has been carried out
previously in the region to detect ZYMV. This study is
the first.

TABLE |. SAMPLES TESTED, PLACE WHERE SAMPLES TAKEN, NUMBER OF
INFECTED SAMPLES DETERMINED BY DAS-ELISA TEST, PERCENTAGE OF
INFECTION.

ZYMV
Locations ZYMV | Percentage
Total . .
Samples Infected | of infection
Samples | (%)
Celtikgi 38 3 7.89
Bagsaray 24 4 16.66
Bucak 9 2 22.22
Aglasun 8 - -
Yazir 15 - -
TOTAL 94 9 9.5%
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