
Available online at www.notulaebotanicae.ro

Not Bot Hort Agrobot Cluj, 2011, 39(1):30-33

Print ISSN 0255-965X; Electronic 1842-4309

Notulae Botanicae Horti Agrobotanici
Cluj-Napoca

Occurrence of Cucumber mosaic virus Infecting 
Parsley (Petroselinum crispum) in Turkey

Mehmet A. SEVIK, Cemile AKCURA
University of Ondokuz Mayis, Faculty of Agriculture, Department of Plant Protection, Samsun, Turkey; malis@omu.edu.tr

Abstract

Parsley plants are grown throughout Turkey as summer and winter crops. Diseased plants having typical of a virus infection such as 
mosaic, mottling, and leaf distortion symptoms were frequently observed in most of the parsley fields and vegetable public markets in 
the Middle Black Sea Region of Turkey in 2010. Using double-antibody sandwich enzyme-linked immunosorbent assay (DAS-ELISA), 
Cucumber mosaic virus (CMV) was detected on the diseased parsley plants. However, using farmers and commercial seed lots, CMV was 
not detected in seeds or germinating seedlings.
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Introduction

Parsley (Petroselinum crispum), a member of the Api-
aceae family, was used principally as a medicinal plant un-
til the Middle Ages, but recently it has become an impor-
tant aromatic plant and to a lesser extent a vegetable crop 
(Marthe et al., 2003). Parsley is a bright green biennial 
herb and marketed continuously throughout the year, of-
ten used as spice and a fresh market culinary green. Parsley 
was originally native to southern Europe and the eastern 
Mediterranean region. Today it is cultivated widely in Tur-
key for its leaves, seeds and roots. Traditionally, cultivation 
takes place in house gardens, but some specialized compa-
nies now intensify the parsley production to meet broader 
market demands (Marthe et al., 2003).

The Black Sea Region of Turkey is a major parsley 
production zone, where 400 ha of parsley was grown in 
Samsun city alone in 2010, with an estimated fresh market 
production of 400 tons (Data of The Ministry of Agricul-
ture and Rural Affairs). The yield potential of such crop 
in the region was limited by a number of diseases.  Parsley 
may be attacked by fungal and bacterial diseases (Cerkaus-
kas, 1991; Kurt, 2003; Marthe et al., 2003; Tok, 2008) and 
by several viruses (Marthe et al., 2003) , including Celery 
mosaic virus (CeMV), Apium virus Y (ApVY), Straw-
berry latent ringspot virus (SLRV), Parsley latent virus 
(PILV), Broad bean wilt virus (BBWV), Carrot mottle vi-
rus (CMotV) and Cucumber mosaic virus (CMV) (Frowd 
and Tomlinson, 1972; Bos et al., 1979; Van Dijk and Bos, 
1989; Bellardi and Bertaccini, 1991; Anonymous, 1999; 
Marthe et al., 2003; Houliara et al., 2006; Tian et al., 2008; 
Mahy and van Regenmortel, 2009). Frequently, CMV and 
CeMV were the most prevalent viruses on parsley in sev-
eral regions (Bos et al., 1979).

Cucumber mosaic virus (CMV) (genus Cucumovirus, 
family Bromoviridae) is one of the most economically 
important viruses causing diseases in more than 1.000 
botanical species (belonging to 100 families) (van Regen-
mortel et al., 2000). CMV is transmitted by aphids (about 
75 species) in a non-persistent manner and also could be 
seed-borne in different host plants. The present study was 
carried out to access the occurrence of CMV on parsley in 
the Middle Black Sea Region of Turkey and its effects on 
the fresh market production of parsley.

Materials and methods

Survey
Parsley leaf samples were collected during 2010 from 

different fields in parsley-growing areas and vegetable pub-
lic markets of Samsun city located in the Middle Black Sea 
Region of Turkey (Fig. 1). In each area, plants were ran-
domly evaluated for virus-like symptoms such as mosaic, 
mottling, vein clearing, puckering and leaf malformation.

Seed collections
Parsley seeds were also collected from farmer and com-

mercial lots to test for the presence of CMV. In seedling 
grow-out assays, five replicates of 100 seeds of each lot 
were planted in flats in climatic chamber to determine 
percentage of virus transmission (Ling, 2010). Testing was 
of dry seeds and seeds germinated on moist filter paper in 
Petri dishes in a climatic chamber (23°C, 16 h light/8 h 
dark, 80% RH) for 7 days (Fig. 2). Seeds or seedlings were 
tested by grinding whole seeds or leaf samples in a mor-
tar with extraction buffer (PBS: 0.13 M NaCl, 0.014 M 
KH2PO4, 0.08 M Na2HPO4, 0.002 M KCl, pH 7.4) con-
taining 0.05% Tween-20  (Bos et al., 1979).
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losses were encountered (Fig. 3). Leaf mosaic, puckering 
symptoms ranged from 5% up to 10% of the crops sur-
veyed and per bunch parsley collected from vegetable 
public markets. Infected plants were determined visually 
by symptoms in the parsley leaves.

Based on DAS-ELISA tests, CMV was detected in 
parsley leaf samples in Turkey. CMV was found in 6% of 
the areas surveyed, whereas CMV was detected in 70% of 
the symptomatic parsley plants tested. Tests were conduct-
ed using several negative controls for the virus. Therefore, 
the range of absorbance values of negative controls varied 
from 0.068 to 0.085. Positive samples gave absorbance val-
ues of 0.453 to 0.744 for 2 h (Tab. 1).

In the serial tests of several commercial seed and seeds 
collected from farmers tested for CMV, but the virus could 
not be detected in any dry or germinated seeds. The virus 
could neither be detected in 5 groups of 100 dry parsley 
seeds, nor in 5 groups of 100 germinated seeds. Testing of 
seedlings grown in flats in the climatic chamber resulted 
in negative reactions with all 5 groups of 100 seedlings 
tested.

Parsley crop is attacked by a number of viruses; CeMV, 
ApVY, SLRV, PILV, BBWV, CMotV and CMV. How-
ever CMV and CeMV were the most prevalent viruses in 
some regions (Bos et al., 1979). Our results indicate CMV 
is partially prevalent virus in the region. Similar findings 
reported previously in different countries by several re-
searchers. In Greece, the neighbour country of Turkey, in 
2002-2004, a survey was carried out to determine virus 
incidence in parsley crops showing virus-like symptoms, 
such as mosaic, yellowing, stunting and leaf distortion. A 
total of 221 parsley (Petroselinum crispum) samples from 
three different prefectures of Greece were collected. Virus 
diagnosis was carried out by ELISA, using polyclonal an-
tisera against several viruses. Parsley samples were infected 
by ApVY (64.3%), followed by CMV (6.8%) and CeMV 
(3.6%) (Houliara et al., 2006).

In Germany, CMV and CeMV were the most prevalent 
ones, whereas in Britain CMotV was the most frequently 
isolated virus (Bos et al., 1979). Severe stunting of pars-
ley plants, with leaf chlorosis and reddening was reported 
from four localities in Britain in 1968-70. Affected plants 
were collected from thirteen sites in Bedfordshire, Buck-
inghamshire, Cheshire and Bristol, and five viruses (des-
ignated PV1-PV5) were isolated from them. The viruses 

Serology
Collected leaf tissue and seed samples were tested for 

the presence of CMV using double antibody sandwich-
enzyme linked immunosorbent assay (DAS-ELISA) pro-
tocol as reported previously by Clark and Adams (1977) 
following the manufacturer’s instructions (Bioreba, Swit-
zerland). Briefly, leaf tissues or seed samples were ground 
(1:5 wt/vol) in extraction buffer (PBS: 0.13 M NaCl, 
0.014 M KH2PO4, 0.08 M Na2HPO4, 0.002 M KCl, pH 
7.4) containing 0.05% Tween-20 and 100 ul was added to 
wells of a microplate previously coated with CMV-specific 
polyclonal antiserum. After washing, alkaline phosphatase 
conjugated antibody was added and incubated for 4h at 
37°C. Finally, p-nitrophenyl phosphate (Sigma) in di-
ethanolamine substrate buffer (0.5 mg/ml; pH: 9.8) was 
added to wells and incubated at room temperature for 30-
180 min. Absorbance values were read at 405 nm using 
a microplate reader (Tecan, Spectra). Extraction buffers 
were used as negative controls. Samples were considered 
to be positive when the absorbance values at 405 nm (A405) 
values exceeded the mean of the negative controls by least 
a factor of three (Fletcher, 2001).

Results and discussion

During this survey, the virus causing mosaic, mottling, 
vein clearing, puckering and leaf malformation and yield 

Fig. 1. Map of the Middle Black Sea Region of Turkey showing 
surveyed areas

Fig. 2. Parsley seeds were placed in Petri dishes with filtration 
papers

Tab. 1. Range of absorbance values of negative controls, and 
positive and negative samples

Absorbance values

Plant, virusa Negative 
controls

CMV-negative 
samples

CMV-positive 
samples

Parsley, CMV 
Leaf samples 0.065-0.085 0.270-0.384 0.453-0.744
Seed samples 0.066-0.079 0.176-0.363 -

a Cucumber mosaic virus (CMV)
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were distinguished by electron microscopy, host range 
and type of aphid transmission. The viruses were identi-
fied serologically as Carrot mottle virus (CMotV), Celery 
mosaic virus, Cucumber mosaic virus and Broad bean wilt 
virus, respectively. PV5 was not fully identified by Frowd 
and Tomlinson (1972).

Parsley plants were moderately or strongly infected by 
other viruses, mainly CeMV (Marthe et al., 2003). Re-
cently, Apium virus Y (ApVY) was detected in field-grown 
parsley (Petroselinum crispum) in California. In 2003, ci-
lantro plants growing in three different fields in California 
(Monterey, San Joaquin, and San Luis Obispo counties) 
expressed symptoms of mosaic, vein clearing, and stunting 
(Tian et al., 2008).

CMV was originally isolated from parsley in Florida, 
USA (Sherf and MacNab, 1986) and in the Netherlands 
(Van Dijk and Bos, 1989). Under natural conditions, 
CMV generally is transmitted by aphids, but the virus also 
has been transmitted by seed in some plant species (Neer-
gard, 1977). Bos et al. (1979) reported that CMV and es-
pecially Tomato black ring virus might pass via parsley seed 
because of their known seed transmission in other hosts, 
but the virus was not detected in parsley seed samples in 
the current study. In contrast to our findings, PILV was 
isolated from 38 out of 54 samples of seed of parsley of 17 
out of 24 cultivars and from all five European countries 
tested, but not from some samples from the USA. It could 
easily be detected in seedlings and also in seeds germinat-
ed on moist filter paper, but not in dry seeds or in seeds 
soaked in water (Bos et al., 1979).

Although, in recent field studies (Tok and Kurt, 2004), 
other fungal pathogens were observed to attack parsley 
severely, particularly Septoria petroselini Desm. in Hatay 
province of Turkey. So far, there is no data on the inci-
dence and distribution of viruses in field-grown parsley 
plants in Turkey. In the present study, a significant per-
centage of samples from symptomatic plants analyzed did 
not react with the antiserum against CMV.  The rest of leaf 
samples were possibly infected with other parsley viruses 
of which antisera were not available in the current study.  

Additional research is needed to investigate the other vi-
ruses on parsley.

Finally, field-grown parsley crop production is mainly 
affected by the CMV in the region and our data provide 
essential basic information for the future introduction of 
parsley virus control strategies in Turkey. So far virus dis-
eases have not been reported on parsley in Turkey. To our 
knowledge, this is the first report of CMV on parsley in 
Turkey.
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