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ABSTRACT 
 

Faba bean is a major grain legume widely cultivated in many countries.There are a large number of viruses 
damaging faba bean crop. In this survey, during 2011-2012 growing seasons, to determine the distribution of 
Bean yellow mosaic virus (BYMV), Bean common mosaic virus (BCMV), Cucumber mosaic virus (CMV), 
Tomato spotted wilt virus (TSWV) and Alfalfa mosaic virus (AMV), 630 samples were collected from  field in 
Dezful, Khozestan province. Distribution of viruses was detected by DAS-ELISA. Percentage of single 
infection to BYMV, TSWV, BCMV and CMV was 14.6%, 12.9%, 7.5%  and 0.8% respectively. Percentage of 
double and triple infection of BYMV+TSWV, BYMV+BCMV, BYMV+CMV, TSWV+BCMV, TSWV+CMV, 
BCMV+CMV, BYMV+TSWV+BCMV, BYMV+TSWV+CMV, BYMV+BCMV+TSWV and 
TSWV+BCMV+CMV were 17%, 11.9%, 4.9%, 5.4%, 2.1%, 2.4%, 2.1%, 0.8%, 0% and 1.1% respectively. 
0.3% of samples were infected BYMV+ CMV+ BCMV+TSWV.No infection to Alfalfa mosaic virus (AMV) 
was detected in any of the samples. In greenhouse inoculation assays, the virus induced local lesion and then 
systemic symptoms on a number of plant species of Chenopodiaceae,Leguminosae and Solanaceae.  
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Introduction 

 
Faba bean is a major grain legume widely 

cultivated in many countries for food and feed 
purposes. A number of aerial fungi, together with 
soil-borne pathogens associated with foot and root 
rot complexes, nematodes, parasitic weeds and 
viruses may cause severe diseases in faba bean crops 
[14]. 

There are a large number of viruses damaging 
faba bean crop,such as Bean yellow mosaic virs 
(BYMV), Pea enation mosaicvirus (PEMV), Bean 
leaf roll virus (BLRV), Faba bean necroticyellows 
virus (FBNYV), True broad bean mosaic virus 
(TBBMV), Broad bean mottle virus (BBMV) and 
Broad bean stain virus (BBSV) [22,2,25]. 
Yellowing,rolling, stunting and necrosis are the most 
frequently observed symptoms in most faba bean 
growing areas, caused all of them by virus infections 
[14]. 

BYMV, first reported by Pierce [20] is a 
member of the genus Potyvirus in the family 
Potyviridae [1,28]. The Potyviridae is the largest of 
the plant virus families currently recognized.  

It contains almost 200 definite and possible 
members (about 20% of all classifiedplant viruses), 
many of which cause significant losses in 
agricultural, pasture,horticultural and ornamental 
crops [23]. All members have filamentous particles 

made up of about 2000 units of a single structural 
coat proteins urrounding a linear, single-stranded 
positive sense monopartite RNA genome of 8,500–
12,000 nucleotides with a poly (A) tail at the 3´-
terminus [23]. BYMV is found worldwide and 
causes severe diseases in many leguminous and 
ornamental plants [1,3,4,12,9]. More than 20 aphid 
species, including Acyrthosiphon pisum, 
Macrosiphum euphorbiae, Myzus persicae, and 
Aphis fabae, transmit BYMV in a nonpersistent 
manner [3]. As compared with other potyviruses, 
BYMV has a relatively wider host range. Many 
BYMV strains that differ in pathogenicity and 
serotypes have been reported all over the world 
[1,12,17,26,18]. 

Bean common mosaic virus (BCMV) is a species 
of the genus Potyvirus. Same as other Potyviruses, 
The genome consist of a single, positive-sense RNA. 
A virus-encoded protein, VPg, is covalently linked to 
the 5´ end of the genomic RNA and the 3´ end is 
polyadenylated. [16].  

CMV belongs to Cucumovirusgenus, it is aphid-
transmitted in a non-persistent manner [10]. 

AMV is a single stranded, positive sense 
RNAvirus with functionally divided genomesand 
bacilliform  particle [21]. 

TSWV belongs to Tospovirus group; it is 
transmitted by thrips in a circulative, propagative 
manner [15]. SWV virions are spherical enveloped 
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particles, about 70-110 nm in diameter. The genome 
consists of three linear ssRNA molecules [9]. TSWV 
is polyphagous on a great number of mostly 
herbaceous hosts. 271 species in 34 dicotyledon and 
seven monocotyledon families are host of 
TSWV(Edwarson & Christie1986). Weeds are hosts 
as well as cultivated plants [13,9].  

A survey to identify virus diseases affecting faba 
bean(Vicia faba) in Dezful was conducted during  
2011,2012 growing seasons.These samples were 
tested for thepresence of 5 different viruses by DAS-
ELISA.The aim of this study is  identification of 
viruses causing mosaic on faba bean fields and then 
determination of   host range of the major virus 
isolates from Iran. 

 
Materiales And Methods 

 
Samples collection and virus identification: 

 

Faba bean, Vicia faba, is a winter growing pulse, 
or food legume crop. In Dezful from Khuzestan 
province the crop is planted in mid to late autumn 
and grows during winter. It develops rapidly from 
February to March during its flowering and podding 
stages. 

630 infected faba bean plantshaving viral 
infection symptoms including: mosaic, mottling, leaf 
distortion, dwarfing and necrosis were collected from 
27 fields  throughout  Dezful in Khuzestan province  
in 2011 and 2012 growing seasons ( Fig 1).  

Each plant sample was placed separately in a 
plastic bag and kept at 4oC until analyzed by Bean 
yellow mosaic virus (BYMV), Bean common mosaic 
virus (BCMV), Cucumber mosaic virus 
(CMV),Tomato spotted wilt virus (TSWV) and 
Alfalfa mosaic virus (AMV) polyclonal antibodies, 
and DAS-ELISA was performed as described by 
Clark and Adams [6]. Samples were considered 
positive if the absorbance at OD405nm were twice the 
average value of healthy controls. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1:  mosaic symptoms on  faba bean in fields 
 

Host range: 
 
One isolate of Bean yellow mosaic virus 

(BYMV-D1) was selected and then was ground 1:2 
(wt/vol) in 0.05M phosphate buffer, pH 7.0, 
containing 1mM EDTA, 5mM Na-DIECA and 5mM 
thioglycolic acid, and carborundum was added before 
rub-inoculating. 

Gomphrena globosa, Chenopodium quinoa, C. 
amaranticolor, C. murale, C. foliusum, Lactuca 
sativa, Cucumis melo, Cucurbita pepo, Phaseolus 
vulgaris, Pisum sativum, Vicia faba, Datura metel, 
Lycopersicon esculentum, Nicotiana benthamiana, 
Nicotiana clevelandii, Nicotiana debneyi, Nicotiana 
glutinosa, Nicotiana hesperis, Nicotiana rustica, 
Nicotiana occidentalis, Nicotiana tabacum cv. 
Samsun, Nicotiana tabacum cv. Xanthi  and Solanum 
demissum at three to five leaf stages, were rub-
inoculated with infected sap and maintained in an 
insect-free greenhouse at 20-25oC. 

The presence of the virus in the plant was 
assessed based on the appearance of symptoms three 

weeks after inoculation and testing each plant by 
DAS-ELISA. 

 
Results: 

 
Virus distribution: 

 
 Bean yellow mosaic virus (BCMV) was found 

in 325 samples, Tomato spotted wilt virus (TSWV) in 
262 samples, Cucumber mosaic virus (CMV) in 78 
samples and Bean common mosaic virus (BCMV) in 
193 samples. No infection to Alfalfa mosaic virus 
(AMV) was detected in any of the samples. 

Mixed infection to BYMV+TSWV was detected 
in 107 samples, BYMV+BCMV in 75, 
BYMV+CMV in 31, TSWV+BCMV in 34, 
TSWV+CMV in 13, BCMV+CMV in 15, 
BYMV+TSWV+BCMV in 13, 
BYMV+TSWV+CMV in 5, BYMV+BCMV+TSWV 
in 0 and TSWV+BCMV+CMV in 7 samples. Also 2 
samples are infected to all of them. Single infection 
to BYMV, TSWV, BCMV and CMV was 
determined in 92, 81, 47 and 5 samples respectively. 
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atmospheric nitrogen in symbiosis with the soil 
bacteria Rhizobium leguminosearum.This unique 
ability reduces the dependence of farmers 
onextensive use of chemical fertilizers protecting soil 
and waterquality. However, the total area in the 
world dedicated to faba bean cultivation is declining 
[11]. One of the main   reasons is the unreliable 
yields, mainly due to susceptibility of the crop to 
pests and diseases. A number of aerial fungi, together 
with soil-borne pathogens associated with foot and 
root rot complexes,nematodes, parasitic weeds and 
viruses may cause severe diseases in faba bean crops 
[24,11]. 

 In this study, faba bean samples are infected to 
BCMV, BYMV, TSWV and CMV.  BYMV was 
found in 51.6%, TSWV in 41.6%, BCMV in 30.6% 
and CMV in 12.4% of infected samples. This results 
indicate widespread occurrence of TSWV and 
BCMV alongside the dominant BYMV infection.  

BYMV isolate from Dezful, BYMV-D1 induced 
chlrotic and necrotic local lesion and then systemic 
symptoms on some species in chenopodiacea, 
leguminoseae and solanaceae families.  

These viruses directly affected the quality and 
quantity of crops and preventing sale of them. 
Viruses that infect faba bean crop are not host 
species specific and they can affect a range of food 
and pasture legumes as well as numerous weeds. 
Because of the uncertainty of virus epidemics and the 
lack of virus control options, growers can perceive 
viruses as a higher risk than fungal diseases [11]. 
Also sowing of infected seed stocks and cultivating 
without any plant protection measures, leads to 
introduction of randomly dispersed sources of virus 
infection within the crop sown, resulting in spread of 
infection and yield losses. 

Because of difficulties in controlling TSWV 
vectors and the transmission of BYMV, BCMV and 
CMV by aphids in a non-persistent manner, these 
viruses  can be responsible for the loss of up to 100% 
of faba bean crops.According to high percentage of 
virus infection in faba bean fields, detection of best 
methods for control of these viruses is very 
important.   
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