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Seasonal dynamics of important for Coriandrum sativum virus pathogens
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Abstract. The objective of the study was the establishment of the seasonal dynamics of some wide spread infectious diseases, caused from virus pathogens
on the most important for Bulgaria essential oil-bearing culture coriander – Coriandrum sativum (L.), that was a premise for determination of dates and means
for the control of these pathogens. The researches for the establishment of viral infection in coriander were carried out by the serological method ELISA
(Enzyme linked immunosorbent assay), variant DAS-ELISA in the Division for Plant Protection to the Institute of Soil Science, Agrotechnologies and Plant
Protection (ISSAPP) Nikola Poushkarov, Sofia, Bulgaria. The observations for the establishment of aphids in coriander crop were carried out in the Institute of
Roses, Essential and Medical cultures (IREMC) near Kasanlak, Bulgaria. A rise of the infection, expressing by the increase of the viral concentration in the
summer in comparison with the spring was established for the following pathological for coriander viruses: Alfalfa mosaic virus (AMV) and Cucumber mosaic
virus (CMV). The number of populations of aphids (carriers – vectors) of AMV and CMV as well as the coriander plants with symptoms of viruses increased in
the summer in comparison with the spring. The established dependences will be taken into consideration in the cases of the integrated management of pests
on coriander.

Keywords: Coriandrum sativum, seasonal dynamics of AMV and CMV

Introduction
Only ordinary cucumber mosaic, caused by Cucumber mosaic
virus (CMV) was known on coriander – Coriandrum sativum (L.) as
a virus disease in Bulgaria after the middle of the past twentieth
century (Kovachevsky, 1965a; Kovachevsky et al., 1995). The
author noticed drastic lowering of the size of the yield that concerned
the harvest. CMV stays the most wide spread as one of the most
important virus pathogens in coriander crops (Atanassov et al.,
2008). Alfalfa mosaic virus (AMV) is the most often established virus
in coriander crops in the world according to Alhubaishi et al. (1987),
Fletcher, (1989) Zadjali et al. (2002). Nowadays individual and
mixed infection of CMV was established with AMV and Broad bean
wilt virus (BBWV) (Dikova, 2009). More often individual or mixed
infection of AMV with other viruses was proven (Dikova, 2010).
Coriander is cultivated for the fruits, which contain 0.3 – 1.2%
essential oil and 17 – 24% ordinary plant oil. The essential oil is used
for the production of products with different flavours, resembling
rose, lemon, violet. The flavours find application in cosmetics, candy
and tinned food industry. The ordinary oil is used for soap production.
Coriander is a honey plant with agrotechnical significance as a
predecessor for the fundamental agricultural crops – winter cereals,
grain beans, vegetables and sugar beet (Penchev et al., 2008).
Coriander seeds together with eleven medicinal plants (among them
wormwood, thyme, lemon balm, basil) are a flavouring for the wellknown Bulgarian wine “Pelin”.
As it is seen in Table 1, the harvested areas with coriander in the
years from 2009 to 2012 were lower than the sown areas (Data of
Agrostatistics, Ministry of Agriculture and Foods). This situation
could be indebted to different factors and some of them could be
diseases, in particular virus diseases. The average yield (kg/ha)
increased for that efforts from different character were probably
rested.

The objective of the present study was the establishment of
data for the seasonal dynamics of wide spread virus pathogens on
coriander, at the same time agents on a large number of agricultural
crops. These data would be helpful for the integrated management
of pests on coriander.

Material and methods
Samples of 10 plants of Coriandrum sativum – coriander from
plantations in trial fields of the Institute of Roses and Essential and
Medical Cultures (IREMC) in Kazanlak were analyzed in the spring
(19.05.2010) and in the summer (20.09.2010) of 2010. The samples
were with symptoms of viral diseases. Each sample from single plant
was analyzed by ELISA method (DAS-ELISA); (Clark and Adams,
1977) with kits purchased from the German company LOEWE,
Biochemica in the former Plant Protection Institute in 2010 and now
Division for Plant Protection to the Institute of Soil Science,
Agrotechnologies and Plant Protection (ISSAPP) Nikola
Poushkarov, Sofia, Bulgaria. Kits for the following viruses were
used: Alfalfa mosaic virus (AMV), Cucumber mosaic virus (CMV).
The extinction values were measured using a spectrophotometer
SUMAL PE, Karl Zeiss, Jena, Germany. All samples showing values
two and a half times higher than the negative controls were assumed
as virus positive, namely virus carriers. Negative controls were
samples of symptomless healthy plants and positive controls infected with virus indicator plants as well as the positive control from
the kits.
The observations of aphids and the counting of their
populations, as well as the coriander plants with symptoms of virus
diseases were carried out in 5 different dates on 20 diseased plants
from the crops in IREMC in Kazanlak to the end of the spring and in
the summer of 2010 (Table 2).
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Table 1. Sown and harvested areas and yields from coriander for the period 2009 – 2012

Year

Sown areas, ha

Harvested areas, ha

Middle yield, kg/ha

2009
2010
2011
2012

48027.0
58388.1
42314.8
26410.8

45395.0
54405.6
40265.6
25852.9

704
852
822
934

Production, tons
31979
46340
33100
24159

Table 2. Establishment of aphids in coriander crops in 2010.

Dates of investigation

11.06.2010

23.06.2010

09.07.2010

19.07.2010

28.07.2010

2
7

3
7

7
8

11
10

9
11

Number of aphid populations
Number of plants with symptoms of viral diseases

very low – near 0.1 OD for CMV (Figure 2) and rarely over 0.1 OD for
AMV (Figure 3). The viral concentration increased in the end of the
summer – to over 0.5 OD for CMV (Figure 2) and from nearly 0.3 to
0.9 OD for AMV (Figure 3). These viruses transmitted themselves by

Results
The virus diseases caused most often symptoms of chlorotic
spotting on the leaves of coriander that can spread on all internerves
and green were only the bands round the nerves. Subsequently, the
chloroses turned to necroses and some leaves were brown and died
(Figure 1). Kovachevsky (1965a) observed very hard slowing down
in the growth of diseased coriander plants, infected with CMV in
relation to the healthy plants. The leaves, especially the lower
stages, had chlorotic, even yellow appearance and green bands
were found only around the main nerves. The leaf laminas reddened
on the periphery and began to wither from the bottom to the top. The
top leaves became smaller and thickly concentrated, because of
shortening of the internodes of the diseased plants and they
acquired dwarfed view, especially typical of coriander
(Kovachevsky, 1965a). We established that CMV, as well as AMV in
plants with chlorotic turned to necrotic spots on the leaves of
coriander (Figure 1).
The increase of the viral concentration was established in
samples of 10 coriander plants, analyzed on 20.09.2010 in
comparison with the same plants from 19.05.2010 for both viruses –
CMV and AMV (Figures 2 and 3). The spring viral concentration was

Figure 1. Leaves of coriander plant with symptoms of virus
diseases – on the left and in the centre, symptomless
coriander leaf – on the right (Original, B. Dikova)
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Figure 2. Establishment of Cucumber mosaic virus (CMV) on Coriandrum sativum
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Figure 3. Establishment of Alfalfa mosaic virus (AMV) on Coriandrum sativum

aphids and the increase of the viral infection in them, shown by the
higher concentration (higher extinction values) in the summer in
comparison to the spring could be interpreted with the increase in the
number of aphids, some of them were vectors of CMV and AMV
(Table 2, Figures 2 and 3). Simultaneously, the number of coriander
plants with symptoms of viral infection increased. The populations of
aphids increased from 2 to 9 and the plants with symptoms of virus
diseases increased from 2 to 11 for the period of 48 days from 11.06.
to 28.07.2010. Aphid species Myzus persicae Sulz. was with
predominant density of the populations on coriander crops in 2010 in
comparison with the other aphid species. Hyadaphis coriandri (Das)
and other species were found in restricted parts of the plantation and
formed smaller number of populations. The species Myzus persicae
is the main transmitter (vector) of the plant viruses. An important
circumstance for the control against the vectors is spraying with
chemical agents made before the spreading of the viral infection to
begin. Systemic observations on the migration and the development
of the vectors are necessary for this aim (Kovachevsky et al., 1995).

Discussion
The increase of viral concentration in the summer in relation to
the viral concentration in the spring was connected with increasing
the number of the aphid populations (a lot of them except enemies
and vectors of viruses) as well as increasing the plants, manifesting
symptoms of viroses. This situation requires permanent control of
the viral vectors during the entire vegetative period of coriander.
We established mixed infections from two aphid transmitted
viruses – CMV and AMV, manifesting conspicuous viral symptoms
on the coriander leaves (Figure 1) and comparatively high viral
concentration from over 0.5 OD to over 0.9 OD (Figures 2 and
3).These studies have confirmed the established data by
Kovachevsky, (1965a) for dangerous damages of CMV on coriander
plant habit and therefore on the yield.
Coriander is cultivated as annual aromatic crop, but fennel is
grown frequently as a biennial plant and perhaps therefore many
plant viruses are spread on fennel plants in comparison with
coriander plants (Dikova, 2010; Dikova and Lambev, 2014).

Conclusion
The viral infection caused by CMV and AMV increased, and the
number of aphid populations and coriander plants with symptoms of
virus diseases increased too in the summer in comparison to the
spring. The species Myzus persicae Sulz is the main aphid species
in coriander crop of the observed trial field of IREMK. It is also the
vector of CMV and AMV. Therefore, the control of the virus diseases
would be realized by the control of aphids – vectors of CMV and AMV
during the entire vegetative period to maturing of the coriander
seeds. These results would be used in the good plant protection
practices for the integrated management of pests on coriander.
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