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Seasonal dynamics of virus pathogens important for Foeniculum vulgare

1 2B. Dikova *, H. Lambev

1Department of Phytopathology, Plant Protection Division, Institute of Soil Science, Agrotechnologies and Plant protection N. Poushkarov, 7 Shosse 
Bankya, 1080 Sofia, Bulgaria
2Institute of Roses, Essential and Medical Plants, 49 Osvobozhdenie, 6100 Kazanlak, Bulgaria

Abstract. The objective of the study was the establishment of the seasonal dynamics of some large wide-spread infectious diseases, caused by virus 
pathogens on the important for Bulgaria essential oil-bearing crop fennel – Foeniculum vulgare (Mill.) that was a prerequisite for determination of dates and 
means for the control of these pathogens. The researches for the establishment of the viral infection in the fennel plants were carried out by the serological 
method ELISA (Enzyme linked immunosorbent assay ), variant DAS-ELISA in the former Plant Protection Institute in 2010 and now Division for Plant Protection 
at the Institute of Soil Science, Agrotechnologies and Plant Protection, Nikola Poushkarov, Sofia, Bulgaria. The observations for the establishment of aphids in 
fennel crops were carried out at the Institute of Roses, Essential and Medical Plants (IREMC) near Kazanlak, Bulgaria in 2010. Enhancing of the infection, 
expressed by increasing the viral concentration in the summer in comparison with the spring was established for the following viruses pathological for fennel: 
Alfalfa mosaic virus (AMV), Cucumber mosaic virus (CMV), Tomato spotted wilt virus (TSWV) and Tobacco mosaic virus (TMV). The number of populations of 
aphids (carriers – vectors) of AMV and CMV as well as the fennel plants with symptoms of viruses increased in the summer in comparison with the spring. The 
established dependences will be taken into account in the cases of the integrated management of pests on the fennel. Probably TSWV, transmissible by 
thripses, and TMV mechanically transmissible, had influence on factors and they were conductive to the increase of the viral concentration in the summer in 
comparison with the spring. 

Keywords: Foeniculum vulgare, plant viruses, seasonal dynamic

Abbreviations: AMV – Alfalfa mosaic virus, BBWV – Broad bean wilt virus, CeMV – Celery mosaic virus, CMV – Cucumber mosaic virus, TMV – Tobacco 
mosaic virus, TSWV – Tomato spotted wilt virus
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Introduction Material and methods

The fennel, Foeniculum vulgare (Mill.) is an important for Samples of 10 plants Foeniculum vulgare – fennel from 
Bulgaria essential oil-bearing crop. We established large wide plantations in trial fields of the Institute of Roses, Essential and 
spread viral pathogens, that caused diseases on this crop, leading to Medical Plants in Kazanlak were analyzed in the spring (19.05.2010 
increasing yields in the period 2008 – 2013 (Dikova, 2009, 2010, – 10 plant samples) and in the summer (20.09.2010 – 10 plant 
2011). Data for virus diseases on fennel are very small in the samples) of 2010. The samples were with symptoms of viral 
international phytopathological literature. Parrella et al., (2003) diseases. Each sample from a single plant was analyzed by ELISA 
quoting Marchoux et al., unpublished reported the establishment of method (DAS-ELISA) (Clark et al., 1977) with kits purchased from 
an experimental transmission of Tomato spotted wilt virus (TSWV) the German company LOEWE, Biochemica in the former Plant 
on F. vulgare, prowen by the positive results from this transmission Protection Institute in 2010 and now Division for Plant Protection at 
by ELISA method. The following viruses have been established in the Institute of Soil Science, Agrotechnologies and Plant Protection 
Bulgaria until now: Cucumber mosaic virus (CMV), Alfalfa mosaic Nikola Poushkarov, Sofia, Bulgaria. Kits for the following viruses 
virus (AMV), Broad bean wilt virus (BBWV) (Dikova, 2009), TSWV were used: Alfalfa mosaic virus (AMV), Cucumber mosaic virus 
(Dikova, 2011), Tobacco mosaic virus (TMV) and Celery mosaic (CMV), Tomato spotted wilt virus (TSWV) and Tobacco mosaic virus 
virus (CeMV) (Dikova, 2010). (TMV). The extinction values were measured using a 

Fennel is cultivated for the essential oil having application in the spectrophotometer SUMAL PE, Karl Zeiss, Jena, Germany. All 
food and pharmaceutical industry. A special selection of fennel with samples showing values two and a half times higher than the 
swollen stems is used as vegetable. The harvested areas with fennel negative controls were assumed as virus positive, namely virus 
in some years from 2009 to 2012 were sensibly lower from the sown carriers. Negative controls were samples of symptomless healthy 
areas and the average yield (with exception of the average yield for plants and positive controls – infected with virus indicator plants as 
2011) was low (Data of Agrostatistics, Ministry of Agriculture and well as the positive control from the kits.
Foods). This situation could be indebted to different factors, some of The observations of aphids and the counting of their 
them diseases and in particular virus diseases. populations, along with the fennel plants with symptoms of virus 

The objective of the present study was the establishment of diseases were carried out in 5 different dates on 20 diseased plants 
data for the seasonal dynamics of wide-spread virus pathogens on of the crops to the end of the spring and in the summer of 2010 
fennel, at the same time, agents on a large number of agricultural (Figure 8).
crops. These data would be aided for the integrated management of 
pests on fennel.
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preconditions for its mechanical transmission (Figure 7).
The aphid species Hyadaphis foeniculi (Passerini) was 

established as most widely spread in crops with annual fennel. The 
aphid species Myzus persicae (Sulz.) was the second according to 
its transmission in the observed fennel crops.

Discussion

the number of aphid populations (a lot of them except enemies and 
The increase of the viral concentration in the summer in relation vectors of viruses) as well as the increase of plants manifesting 

to the viral concentration in the spring was connected with increasing symptoms of viruses. Myzus persicae was the main vector for AMV 

Figure 5. Establishment of Cucumber mosaic virus 
(CMV) on F.vulgare in the spring and autumn of 2010
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Figure 6. Establishment of Tomato spotted wilt virus 
(TSWV) on F. vulgare in the spring and autumn of 2010
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Figure 7. Establishment of Tobacco mosaic virus (TWV)
on F.vulgare in the spring and autumn of 2010
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Figure 8. Establishment of aphid populations and
fennel plants with symptoms of virus diseases

Series 1 - number of aphid populations;
Series 2 - number of plants with symptoms 
of virus diseases
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and CMV. Most aphid populations were established on 28.07.2010, Acknowledgements 
compared with 2 aphid populations from the initial date 11.06.2010. 
The number of aphid populations increased as early as the The authors thank for the photos on Figures 2 and 3 to our 
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14 populations on 19.07.2010 These results showed that fennel is a Medicinal Cultures in Kazanlak.
preferred host for aphids. Many aphid populations created 
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Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.



Volume 6, Number 4
December 2014

www.agriscitech.eu


	016
	WEB-COVERS
	TABLE OF CONTENT
	WEB-TMPL


