
International Journal of Scientific & Engineering Research Volume 11, Issue 12, December-2020                                                                                         539 

ISSN 2229-5518  

 

IJSER © 2020 

http://www.ijser.org 

Determination of Watermelon Mosaic Virus 
(Wmv-2) by Serological Methods and Biological 

Index Studies in Some Cucurbits in Uşak 
Selvihan Dikici, Gülcan Tarla 

 
Abstract— The detection and distribution of watermelon mosaic virus (WMV-2), which causes severe damages to Cucumber, Cucumis 

sativus L. Pumpkin, Cucurbita moschata L. and Edible squash, Cucurbita pepo L. (Cucurbitales: Cucurbitaceae) plants in Uşak province 

and its districts were investigated in this study. For this, cucurbit plants showing the symptoms of WMV virus were sampled in 2017-2018 

and analyzed by DAS-ELISA method. Biological indexing studies were also conducted. According to the results obtained, 31 (51.31%) of 

the 76 samples taken in 2017, 67 (67.67%) of the 99 samples taken in 2018, and 106 (60.57%) of the 175 samples taken in both years 

were tested positive for the virus. As a result of mechanical inoculation studies, indicator plants showing signs of virus contamination were 

also tested by DAS-ELISA. The infection of the virus was confirmed by finding the positive results in cucumber, watermelon and tobacco 

among the tested plants. Serological and mechanical inoculation analyzes were parallel. The presence and distribution of WMV-2 in 

cucurbit growing areas in Uşak province were determined for the first time with this study. 

Index Terms— Cucurbitaceae, DAS-ELISA, mechanical inoculation, virus, watermelon, Uşak, WMV-2  

——————————      —————————— 

1 INTRODUCTION                                                                     

he cucurbit crops (Cucurbitaceae), including many culti-
vated and wild varieties, especially Cucumber, Cucumis 
sativus L., Pumpkin, Cucurbita moschata L, Edible squash 

Cucurbita pepo L., Melon, Cucumis melo L.,Watermelon, Cit-
rullus lanatus (Thumb.) Matsum. & Naka and Gherkin, Cu-
cumis anguria L. (Cucurbitales: Cucurbitaceae) have been 
widely cultivated for years in Turkey as well as worldwide. 
Being rich in vitamins and minerals, this plant community 
serves as a nutritional source for both humans and animals. As 
an annual crop, it can also be a good choice for crop rotation. 
There are many different squash varieties, but the most im-
portant of these in terms of agricultural production globally is 
pumpkin and edible squash. Apart from squash, the cucumber 
is grown in almost every part of the world, though it is native 
to tropical climates. Cucumbers are not only eaten fresh or 
consumed as pickle, but are increasingly used in the cosmetic 
industry. 

According to FAO data (2018), squash, pumpkin and 
gourd production reached 27.643.932 tons in the world. Cu-
cumber and gherkin production were 75.219.440 tons in the 
same year [1]. Although cucurbit production has an important 
place in Turkey's agriculture, it has been observed that the 
production of squash, pumpkin and gourd (616.777 tons) and 
cucumber (1.848.273 tons) has gradually decreased in the re-
cent years in the Uşak province [2]. There are many factors 

affecting production, but virus diseases cause serious econom-
ic losses as they prevent normal plant development. In addi-
tion, the lack of chemical control for the prevention of viral 
diseases is an important problem [3]. 

One of the highly damaging viruses infecting cucurbits in 
our country is watermelon mosaic virus (WMV-2), which was 
first detected by Nogay and Yorgancı in 1984 [4]. Being a 
member of the Potyvirus group, this virus has at least 38 spe-
cies belonging to 19 genera from the order Aphididae, which 
is transmitted in non-persistent manner and can spread easily 
and effectively. Symptoms of this virus have been observed in 
many production areas in the region where the study was 
conducted. However, a detailed study on this virus in cucurbit 
plants has not been done before in Uşak Province. 

Therefore, this research was conducted to determine the 
presence and distribution of WMV-2 in pumpkin, edible 
squash and cucumber in Uşak center and its districts. 

 
2. MATERIAL AND METHODS 

The main material of this study was the plant samples tak-
en from 175 plants that were grown in the agricultural areas 
where cucurbits are cultivated in Uşak center and its districts  
The samples were taken from the leaves, stem, fruit and flow-
er parts of plants showing symptoms such as dark-green and 
green mosaic appearance, mottling, vein banding, blistering, 
curling, asymmetry, shrinkage, wrinkling and deformation in 
the leaves, stunting and short internodes in the body, distor-
tion, shrinkage and mottling in dark green and yellow tones in 
the fruits [5, 6]. Samples collected according to the guided 
sampling method were first placed in polyethylene bags and 
labelled and then brought to the laboratory in an icebox. 

In laboratory studies, antiserum set, various chemicals and 
other materials were used to analyze suspicious plant sam-
ples. Serological analyzes were performed by Clark and Ad-
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ams [7]'s method by DAS-ELISA and according to the proce-
dures specified by Bioreba AG company. The tests were car-
ried out in duplicate and absorbance values at 405 nm wave-
length were obtained using the M201 model (Hong Kong, 
China) spectrophotometer. 

Biological indexing studies were carried out in the climated 
room. In these studies, different indicator plants, including, C. 
melo, C. sativus, C. moschata, C. pepo, C. lanatus, Solanum lycoper-
sicum L., Vigna unguiculata L., Nicotiana rustica L. and Nicotiana 
tabaccum L. (Solanales: Solanaceae), as well as sterilized peat, 
sand, soil and pots were used. Test plants used in biological 
indexing studies were grown in the climated room at Uşak 
University, Scientific Analysis and Technological Application 
and Research Center at 4000-6000 Lux light intensity, 16/8 
hours light / dark period, 60-70% humidity and 25Ċ tempera-
ture. The indicator plant seeds were planted separately in each 
pot and when they became 2-4 leaves, 3 controls were inocu-
lated with 3 repetitions. In addition, indicator plants showing 
virus symptoms were tested serologically. Inoculated plants 
were identified. 

 

3. RESULTS 

In the field studies, symptoms such as chlorosis, banding in 
the veins, blistering, curl, shrinkage, thread, asymmetry of the 
leaves, stunted shoots and superficial protrusions, defor-
mation, mottling and shrinkage of the fruits and similar virus 
symptoms in some cucurbit plants were observed (Figure 1, 2). 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
     Figure 1. Deformity symptoms on squash leave.  
 

 
 
 
 
 
 
 
 
 
 
 

 
  Figure 2.Deformation and curling symptoms on 

 cucumber leaves. 
In serological tests carried out in laboratory studies, 105 

(60.00%) of 175 cucumber plant samples were found to be 
WMV-2 positive (Figure 2). 

Looking at the virus infection rates of cucurbit samples col-
lected from the research area in 2017, the highest infection rate 
on a plant basis was found in squash plants (70,00%), followed 
by pumpkin (58.82%) and cucumber (22.72%). In 2018, again 
the highest infection rate was noted in squash (88.63%), fol-
lowed by 52.63% in cucumber and 47.05% in pumpkin plants 
(Table 1). 

 
Table 1. Distribution and disease incidence rates (%) in differ-
ent cucurbits varieties, tested in 2017 and 2018 in Uşak prov-
ince. 

 
When examining the distribution and total disease inci-

dence rates (%) of cucurbit samples tested in 2017-2018 in 
Uşak province, viruses were found in 105 (60%) of 175 sam-
ples tested in two years. In total, it was observed that the 
highest incidence was in squash with 82.81%, followed by 
54.90 % in pumpkin and 40.00 % in cucumber (Figure 3). 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Considering the distribution and the total disease rates (%) 

of cucurbit samples taken from the different districts and cen-
ter of Uşak province in 2017 and 2018, Eşme was found to be 
the most infected district with a total incidence rate of 69.56% 
(Table 2). 

 
 
 
 
 
 

Table 2. Distribution and disease incidence rates of cucurbit 

Plant species 
Tested 

(2017) 
Positive 

Infection 

rate (%) 

Tested 

(2018) 
Positive 

Infec-

tion 

rate (%) 

Pumpkin 34 20 58,82 17 8 47,05 

Squash 20 14 70,00 44 39 88,63 

Cucumber 22 4 18,18 38 20 52,63 

Total 76 38 50,00 99 67 67,67 
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samples tested in 2017 and 2018 in Uşak province (%) 
 

Location 

Tested 
samples 

(2017) 

Posi-
tive 

Infection 
rate (%) 

Tested 
samples 

(2018) 

Posi-
tive 

Infection 
rate (%) 

Tested 
samples 

(Total) 

Posi-
tive 

(Total) 

Total 
Infection 
rate (%) 

Uşak 
Center 

15 8 53,33 26 18 69,23 41 26 63,41 

Banaz 11 6 54,54 18 14 77,77 29 20 68,96 

Eşme 8 4 50,00 15 12 80,00 23 16 69,56 

Kara-
hallı 

12 6 50,00 9 5 55,55 21 9 42,85 

Sivaslı 18 9 50,00 17 9 52,94 35 18 51,42 

Ulubey 12 5 41,66 14 9 64,28 26 14 53,84 

Total 76 38 50,00 99 67 67,67 175 105 60,00 

 
Various test plants were grown under controlled conditions 

for biological indexing studies. These plants were mechanical-
ly inoculated from infected plant samples, which were record-
ed positive as a result of serological tests. Inoculated test 
plants showing virus symptoms were also tested serologically 
and the test results were found to be WMV-2 positive in C. 
sativus, C. lanatus and N. tabaccum plants. 

4. DISCUSSION 

It is almost impossible to make diseases and pests free vegeta-
bles production, especially in open areas. A study conducted 
in the Uşak province, where the production of squash and 
cucumber has decreased gradually in recent years, symptoms 
of viral diseases have been found in the areas where cucurbit 
plants are grown. Signs of WMV-2 infection such as shrinkage, 
asymmetry, mosaic appearance, dark-light green spots, yel-
lowing and deformation were observed in the plants leaves. 

For this reason, plant samples collected from many production 
areas in Uşak and its districts in 2017 and 2018 were tested by 
DAS-ELISA method to identify WMV-2. As a result of the 
tests, it was determined that, of the total samples taken in 2017 
and 2018, 82.81% of squash, 54.90% of pumpkin and 40% of 
cucumbers were infected with the virus. Test results of the 
samples taken from various surveys showed differences in the 
rate of contamination by years. While the virus was found in 
50.00% of the samples taken in 2017, 67.67% of the total sam-
ples taken in 2018 were recorded as contaminated. Studies 
conducted by many researchers, also show the variation in the 
rates and prevalence of the disease caused by the virus [8, 9, 
10]. Various factors can influence the infection rates of the vi-
rus in different geographical regions. Disease symptoms may 
vary according to the type of the virus, vector and host plant 
variety, environmental and climatic conditions. In addition, as 
stated in many different research studies, the most important 
reason for the higher prevalence of virus diseases in water-rich 
production areas is thought to be related to the high occur-
rence rate of moisture-loving vector insects in these areas, 
such as virus-carrying aphids and thrips [6, 11, 17]. Likewise, 
the study conducted in Uşak and its districts confirmed high 

aphid populations in areas with high infection rates. Results 
obtained in our research are confirmed by some other studies 
where similar symptoms and results were observed in cucur-
bits [12]. 

It has been observed that there was no weed control in many 
fields, where the plant samples were collected. Insufficient 
control practices for vector insects and many other reasons 
cause the virus to be transported to different areas and spread 
the disease to different regions far from the origin, thereby 
affecting the contamination rate and economic loss [10]. Wa-
termelon mosaic virus (WMV), which is very common in 
countries with temperate climates such as the Mediterranean 
climate [14], was first isolated from a watermelon in 1965 in 
Turkey [15]. Viral infections in crops have been detected in 
many countries, especially in watermelon and other cucurbit 
plants, and the result of isolation studies reports WMV as the 
source of infection [16 - 18]. In a study conducted in Antalya, 
DAS-ELISA test results revealed that 79 pumpkin samples 
were contaminated with ZYMV (21.5%) and WMV (59.4%) 
[13]. Similar results have been reported in many survey stud-
ies conducted in different years by different researchers [8, 19]. 
To meet the food demand of the increasing human population 
in the world, it is extremely important to control the viruses 
that prevent higher yields per unit area. Producers need to 
receive training and assistance from experts on plant protec-
tion methods in controlling virus diseases that negatively af-
fect both the regional and national economy.  

The presence and distribution of WMV-2 in cucurbit growing 
areas in Uşak province were determined for the first time with 
this study. 
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