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Abstract Onion (Allium cepa L.) is an important Allium crops cultivated throughout the world, but significant 

reductions in quality and yield have been documented for onion production due to the many viral diseases 

associated with the crop. Surveys were conducted in Samsun province to determine the occurrence of onion 

viruses including; Onion yellow dwarf virus (OYDV), Garlic common latent virus (GCLV), Iris yellow spot 

virus (IYSV), Leek yellow stripe virus (LYSV), and Shallot latent virus (SLV). Onion leaf samples were 

collected from three districts of Samsun province and tested by Double antibody sandwich-Enzyme linked 

immunosorbent assay (DAS-ELISA). OYDV was only detected in Samsun province (6%) in the current study, 

but the GCLV, IYSV, LYSV, and SLV were not detected in samples from onion plants. 

 

Keywords Allium, onion, OYDV, survey, virus 

Introduction 

Allium is the largest and most important genus of the Amaryllidaceae family and comprises more than 800 

species, widely distributed in the world [1]. Of the over 50 diseases that infect cultivated Allium crops [2; 3], 

there are four viruses consistently documented as infecting these crops; Onion yellow dwarf virus (OYDV), 

Leek yellow stripe virus (LYSV), Garlic common latent virus (GCLV), and Shallot latent virus (SLV) [4; 5; 6]. 

Crops of cultivated Allium species are commonly infected with one or more viruses, especially when propagated 

vegetative [7].  

OYDV, belonging to the Potyvirus genus, is an economically important pathogen causing severe disease in 

onion and other Allium crops [8]. In infected leaves OYDV cause mosaic symptoms and can cause yield 

reductions [9]. These are the most important viruses in terms of the damage, with bulb weight reduced between 

24-60% for OYDV [10]. Aphids are major vectors for Potyviruses [11] and play an important role as vector to 

spread OYDV [12].  

In Turkey, onion, garlic, and leek are the most important Allium crops. There has been no comprehensive study 

on the occurrence and distribution of viruses in onion crop in Samsun province, located in the Black Sea Region 

of Turkey. The study was conducted to determine which viruses infect onion plants in the major production 

areas of Samsun province.  

 

Materials and Methods 

Onion fields were selected randomly from various locations in Samsun province of Turkey (Figure 1). Field 

inspections were conducted in Bafra, Çarşamba, and Atakum districts during vegetation periods. Onion leaf 

samples were collected randomly and two or three leaves from each plant were taken. A total of eighty-four 

leaves were obtained from all sampling sites. Within 24 h after harvest, leaves were kept at –20ºC until the 

serological tests were performed.  
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Figure 1: Map of Samsun province showing surveyed onion-growing areas 

All samples were tested using the double antibody sandwich-enzyme linked immunosorbent assay (DAS-

ELISA), described by Clark and Adams [13]. Samples for DAS-ELISA were prepared by grinding of leaf tissue 

in phosphate buffered saline, pH 7.4 with 2% polyvinylpyrrolidone (PVP-40) and 0.2% of bovine albumin, in 

the ratio 1:10. Commercial OYDV, LYSV, GCLV, SLV, and IYSV specific polyclonal antibodies were used 

according to the manufacture’s manual (Bioreba, and Agdia). Absorbance values were read at 405 nm using a 

microplate reader (Tecan) and also confirmed visually. All samples tested in two replicate wells and the 

absorbance value greater than three times that of a negative control and with a visually detectable yellow colour 

was rated as positive [14].  

Mechanical inoculation were carried out by rubbing sap from virus source samples that gave high absorbance 

values in ELISA on the true leaves of test plants dusted with carborundum. Sap was prepared by grinding 

infected onion leaves in a mortar and pestle with 0.05 M phosphate buffer (pH: 7.0) [15]. The isolates were 

mechanically inoculated onto onion plants, maintained in a plant growth room at 24°C and monitored daily for 

symptoms. Inoculated plants were tested for the presence of the virus by DAS-ELISA [16].   

 

Results and Discussion 

In the present study, surveys of viral diseases were carried out on onion-growing areas in Samsun province of 

Turkey. Symptoms of the most commonly observed disease in prevalence were mosaic consisting of light and 

dark green stripes along the leaves, yellowing and stunting which is caused by the viruses. Symptoms were 

visually assessed in the growing areas and the samples were analyzed by laboratory testing using biological and 

serological methods for OYDV, LYSV, GCLV, SLV, and IYSV. The result of occurrence and distribution of 

onion viral pathogens are shown in Table 1. 

Table 1: Occurrences of viruses in onion samples collected from Samsun province 

Districts No. of samples tested 
Viruses (%)* 

OYDV LYSV GCLV SLV IYSV 

Bafra 40 12.5 - - - - 

Çarşamba 24 - - - - - 

Atakum 20 - - - - - 

Total 84 6.0 0.0 0.0 0.0 0.0 

* OYDV: Onion yellow dwarf virus, LYSV: Leek yellow stripe virus, GCLV: Garlic common latent virus, SLV: 

Shallot latent virus, IYSV: Iris yellow spot virus 
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Based on serological tests, only OYDV was detected in onion samples. The other viruses were not detected in 

the samples (Table 1). In the present study, OYDV was detected in 6% of all onion leaf samples, the 

percentages of onion plants infected with OYDV in Bafra district was 12.5%. OYDV was not detected in onion 

leaf samples from Atakum, and Carsamba districts (Table 1). In Samsun province, infections with LYSV, 

GCLV, SLV, and IYSV were not detected by serological methods on onion crop in this study. 

OYDV were analyzed in biological tests to confirm the findings in ELISA. Onion plants mechanically 

inoculated with extracts of ELISA-positive onions showed yellow lines on the leaves three weeks after 

inoculation. These symptoms were similar to those that were described previously for the virus. The symptoms 

observed on indicator plants for OYDV corresponded to the results of DAS-ELISA. 

Allium species, especially onion, garlic, and leek are economically important crops for several agricultural 

regions in Turkey. In the current study, OYDV was isolated from naturally infected onion plants in Samsun, the 

Middle Black Sea Region of Turkey. OYDV seems to be spread in the onion growing areas in Samsun province 

and in many other countries around the world causing significant degeneration of the crop [17]. OYDV has been 

considered an economically important viral pathogen in Allium crops [18]. The results showed that OYDV is a 

common Potyvirus in Bafra district. LYSV, GCLV, SLV, and IYSV were not detected in the samples tested in 

the current study. Similar findings were obtained by Klukackova et al. [19]. Partially similar results were 

obtained by Dovas et al. [4] who proved incidence of viruses infecting onion, garlic, and leek crops in Greece. 

The high incidence of OYDV was noticed by them. As well, high occurrence of LYSV was detected by contrast 

to our results. Although the occurrence of OYDV and LYSV has been described in Greece [4], Brazil [5], Japan 

[17] and Italy [20], LYSV was not detected in tested onion samples in the present study. 

OYDV, a filamentous Potyvirus, has been previously detected in Allium crops from many countries [21; 22]. 

The Carlavirus, Allexivirus, Rymovirus, and Tospovirus have been reported infecting Allium crops from many 

countries [23]. Carlavirus (GCLV and SLV), and Tospovirus (IYSV) were not detected in any sample from 

onion crop in this study. 

Vegetative propagation of Allium crops and the transmission of most of their viruses by arthropod vectors have 

significantly contributed to their wide dissemination in the world [23]. OYDV is transmitted by aphid vectors, 

and infected onion plants can serve as reservoir of the virus for other economically important Allium crops. 

Also, the production and use of virus-free propagation material is vital to sustain productivity [24]. If the viruses 

are to be controlled effectively, it is first necessary to establish their identity and to determine their prevalence in 

a given region. Therefore, understanding of the epidemiology of viruses is very important for the development 

of appropriate management strategies.  

 

Conclusion  

This is the report of surveys to identify the viruses of onion crops in Samsun province. The results obtained in 

this study demonstrate that OYDV was a prevalent virus in onion crop. In this study, the information was 

presented for the virus infections in the region. However, considering the potential damage caused by OYDV, 

detailed studies towards determining effective control strategies are required. 
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