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Incidence of Viruses Infecting Alfalfa in the Southeast and 

Central Regions of Iran 

H. Massumi1,2*, M. Maddahian2, J. Heydarnejad2, A. Hosseini Pour2, and A. Farahmand1 

ABSTRACT 

Alfalfa crops were surveyed for the incidence of alfalfa mosaic virus (AMV), cucumber 

mosaic virus (CMV), peanut stunt virus (PSV), bean leaf roll virus (BLRV), bean yellow 

mosaic virus (BYMV) and bean common mosaic virus (BCMV) in the major growing 

areas in the southeast and central regions of Iran. Samples were collected between May 

2009 and March 2011 and analyzed for viral infection initially by enzyme-linked 

immunosorbent assay (ELISA) followed by RT-PCR using capsid protein gene specific 

primers. In total, 634 symptomatic leaf samples were collected in four southeastern and 

central provinces of Iran representing 20 regions. Our results revealed a high incidence of 

AMV over a wide geographical area. AMV and BLRV were identified in most regions, 

whereas BYMV was found only in Yazd Province. PSV was detected in three regions, but 

not in Sistan- Balouchestan and Hormozgan Provinces. The highest incidence of viral 

infection amongst the surveyed provinces was recorded in Kerman (66.8%), followed by 

Yazd (39%), Sistan and Balouchestan (20.8 %), and Hormozgan (4.5%). AMV, BLRV, 

PSV and BYMV were present in 23.3%, 12%, 0.70% and 0.28% of the samples, 

respectively. CMV and BCMV were not detected in any surveyed region. Multiple virus 

infections were recorded in 42 samples. This is the first report on the detected occurrence 

of BLRV, PSV and BYMV in alfalfa in the southeast and central regions of Iran. 
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INTRODUCTION 

Alfalfa or lucerne (Medicago sativa L.) is 

an important field crop worldwide. It is 

planted on over 618,000 ha under varied 

climate conditions in Iran (Anonymous, 

2008). Kerman, Yazd, and Sistan and 

Balouchestan Provinces are the major alfalfa 

producing areas in southeast and central 

Iran. In all these areas, a range of locally 

adapted cultivars including Bami, Nik-

Shahrie and Yazdi are planted in irrigated 

fields. Alfalfa is attacked by a wide range of 

pathogens including viruses (Burke, 1963; 

Edwardson, and Christie, 1986; Hampton, 

1983; McLaughlin and Boykin, 1988; Hiruki 

and Hampton, 1990). It is the host of alfalfa 

mosaic virus (AMV) (Stuteville and Erwin, 

1990), bean yellow mosaic virus (BYMV) 

(McLaughlin and Boykin, 1988), peanut 

stunt virus (PSV) (Hampton, 1983), bean 

leaf roll virus (BLRV) (Rahman and Peaden, 

1993) and bean common mosaic virus 

(BCMV) (Alan et al., 1996). 

Results of a study in the United Kingdom 

showed that AMV infections resulted in a 

loss of 15-23% in fresh weight and 15-18% 

in dry weight of the forage in five alfalfa 

cultivars (Bailiss and Oilennu, 1996). A 

study in Australia revealed that alfalfa can 

act as a summer refuge for viruses and for 

virus vectors which transmit the viruses to 
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Figure 1. Map of Iran showing the provinces where the alfalfa crop was surveyed for viruses. 

the winter legumes (van Leur and Kumari, 

2011). According to Dall et al. (1987), 

infection of Medicago truncatula by AMV 

significantly reduced growth and 

productivity. The extent of yield reduction 

was dependent on the medicago cultivar and 

the virus isolate. AMV has been reported to 

reduce forage yield, crude protein content, 

nodulation, and winter survival in 12 

cultivars of alfalfa in the field and 

greenhouse experiments (Tu and Holmes, 

1980). 

Alfalfa fields typically remain in 

production for 6 to 7 years, or sometimes 

longer, and this has possibly contributed to 

the spread of viral diseases. Limited 

information is available on the occurrence of 

virus infections in alfalfa from Iran. AMV 

has been detected in alfalfa in Khorasan 

Province (Zainadini et al., 2005). In other 

regions of Iran, AMV, CMV, BCMV and 

BYMV are known to occur in alfalfa 

(Bananej et al., 1995; Hassanalilou et al., 

2010). However, commercial alfalfa fields in 

the southeast and central regions of Iran 

have previously not been surveyed for 

aphid-transmitted viruses including AMV, 

BLRV, PSV, BCMV and BYMV. In this 

study, we present our data on the occurrence 

and identification of viruses in alfalfa crop 

in southeast and central regions of Iran using 

ELISA and RT-PCR methods. 

MATERIALS AND METHODS 

Plant Samples 

Samples were collected from different 

regions of four alfalfa producing provinces 

of southeast and central Iran (Figure 1). 

Surveys were undertaken between May 2009 

and March 2011, depending on the 

vegetative growth in each region. Two 

groups of leaf samples were collected from 

plants in each field: (1) four to 5 

symptomatic plants exhibiting mosaic, green 

vein banding, mild to severe mottling and 

leaf malformation, and (2) five to 6 plants 

randomly sampled irrespective of their 

symptoms. Young leaves from symptomatic 

or asymptomatic plants were stored in 

plastic bags and transported to the laboratory 

in an ice box. Samples were kept at 4ºC until 

tested initially by enzyme-linked 

immunosorbent assay (ELISA), followed by 

the RT-PCR assay. Virus incidence in each 

field was expressed as the percentage of 
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Table 1. PCR primers used for the detection of AMV, PSV and BLRV in alfalfa. 

Polarity 
Size of  

amplicon (bp) 

Annealing 

temperature 

Amplicon 

region 
Sequence (5´-3´) Primer 

Sense 
780 58°C 

1137-1158 CATTGATCGGTAATGGGCCGT AMV-F 

Antisense 
  

1895-1917 ATCCACCCAGTGGAGGTCAGCA AMV-R 

Sense 
932 52°C 

1120-1140 TCCCTTTGGTCAATTTCGCGT PSV-F8 

Antisense 
  

2030-2052 GGGTGAGACTGACCATTTTAGC PSV-R8 

Sense 
621 57°C 

3086-3106 ATCAACGATGGTCGCTAGAGG  BLRV-F1 

Antisense 
  

3687-3707 CGGAGGATCCGGTTCTCCGTC BLRV-R2 

 

virus positive plants relative to the total 

samples tested. 

Virus Identification 

The incidence of PSV and BYMV was 

determined using the double antibody 

sandwich enzyme-linked immunosorbent 

assay (DAS-ELISA) (Clark and Adams, 

1977). The presence of BLRV and BCMV 

were determined using trapped antibody 

ELISA (TAS-ELISA) which was performed 

according to De Avila et al. (1990). CMV 

and AMV were detected by plate-trapped 

antigen (PTA)-ELISA (Mowat, and 

Dawson, 1987). The specific ELISA 

methods used for each virus were adopted 

from protocols provided by individual 

suppliers. Antisera, positive and negative 

virus controls for BLRV, BCMV, PSV and 

BYMV detection were purchased from 

DMSZ (Braunschweig, Germany). CMV 

and AMV antisera were kindly donated by 

P. Jones (IACR-Rothemsted, Harpenden, 

Herts, UK). We used healthy alfalfa leaf 

extracts as negative controls for CMV and 

AMV. For positive controls, we used leaf 

extracts of Nicotiana tabacum var. Samsun 

N., which were mechanically inoculated 

with Iranian isolates of AMV and CMV. 

The PTA-ELISA, DAS-ELISA and TAS-

ELISA were used as described by Massumi 

et al. (2009). 

RNA Isolation, Reverse Transcription 

and PCR 

Total plant RNA was extracted from the 

leaves of each AMV, PSV and BLRV 

infected plant using High Pure Viral Nucleic 

Acid Kit (Roche Biochemical, Germany). 

The first strand cDNA was synthesized as 

described previously by Sharifi et al. (2008). 

Oligonucleotide primer pairs of AMV-

F/AMV-R, PSV-F8/PSV-R8, BLRV-

F1/BLRV-R2 were designed to amplify 

regions spanning most of the CP genes of 

AMV, PSV and BLRV, respectively, using 

Fast PCR software (Kalendal, 2005). AMV-

F/AMV-R, PSV-F8/PSV-R8 and BLRV-

F1/BLRV-R2 designed based on the 

sequence of strain 425 Madison sequence 

(GenBank accession # K02703), strain J2 

sequence (GenBank accession number # 

AB360970) and BLRV-USA (GenBank 

accession # AF441393, respectively. The 

primer details and amplicon regions are 

provided in Table 1. The PCR reaction 

varied according to the primer pair used. 

Amplification of the CP of these three 

viruses was carried out in a TC-312 

thermocycler (Techne, Cambridge, UK) 

with the following program: an initial 

denaturation step for 5 minutes at 94°C, 

followed by 35 cycles of denaturation at 

94°C for 1 minute, annealing at optimized 

temperature for primers (Table 1) for 1 

minute, and extension at 72°C for 1 minute. 

The final extension was performed at 72°C 
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Figure 3. Reverse transcription–polymerase 

chain reaction used for the detection of Alfalfa 

mosaic virus (AMV), Peanut stunt virus (PSV) 

and Bean leaf roll virus(BLRV). (Lane M): 1-

kb DNA ladder; (Lane A) Alfalfa infected with 

PSV; (Lane B) Alfalfa infected with AMV; 

(Lane C) Alfalfa infected with BLRV, (Lane 

D) Healthy alfalfa. 

for 5 minutes. PCR products were separated 

in a 1% agarose gel stained with ethidium 

bromide and visualized using a UV 

transilluminator. 

RESULTS AND DISCUSSION 

In our survey, we detected AMV, BLRV, 

PSV and BYMV in alfalfa (Table 2). Of a total 

of 707 samples collected, 257 tested positive 

by ELISA, 23.3% were identified as AMV, 

12% as BLRV, 0.7% as PSV and 0.28% as 

BYMV. CMV and BCMV were not detected 

in any sample. Of the six viruses tested, single 

infection with AMV was detected in all 

regions except in Minab-Cheraghabaad and 

Roudan-Kheryr Abaad. BLRV was detected in 

12 out of 22 regions. PSV was detected PSV 

was detected only in three regions whereas 

BYMV in one region. 

 A high incidence of viral infections was 

detected in Kerman Province, i.e., in Zarand-

Dashtkhak (29/57) and in Jiroft-Anbar abaad 

(23/50) for AMV and BLRV, respectively. 

Further, AMV was the predominant virus 

detected in the survey, followed by BLRV. 

Co-infection with both viruses was detected in 

6.6% (42/634) of the samples. Double 

infections with AMV and PSV accounted for 

only 0.15% (1/634) of the collected samples. 

Infection of alfalfa by AMV, BLRV and PSV 

in ELISA-positive samples was confirmed by 

RT-PCR, which led to amplification of a 

putative 780-bp AMV CP gene fragment and a 

putative 621-bp BLRV CP gene fragment. 

Similarly, a 932-bp fragment was detected 

when PSV-infected samples were examined 

with PSV-specific primers (Figure 2). Virus-

free plants grown in aphid-free greenhouses 

gave a negative result. 

No symptoms were observed and no virus 

was detected by ELISA in eight fields in two 

regions of Hormozgan Province. A number of 

samples from symptomatic alfalfa plants did 

not react serologically with any of the 

available virus antisera (Figure 3, F). These 

symptoms may be caused by other viruses or 

by abiotic factors. A number of viruses 

including clover vein yellow virus (CVYV) 

and pea enation mosaic virus (PEMV) have 

been detected in alfalfa elsewhere in the world 

(Shah et al., 2006 and Rahman, et al., 1993). 

In this study, positive samples were tested by 

RT-PCR randomly. So the paragraph " Based 

on our previous experiences, the negative 

samples in ELISA test did not react in RT-

PCR" should be removed. 
We found that AMV was the most widespread 

in most regions and, therefore, it may have the 

highest economic impact on alfalfa. The 

occurrence of AMV on alfalfa from Northern 

Khorasan, Alborz and West Azarbaijan 

Provinces has been reported previously (Bananej 

et al., 1995; Zainadini et al., 1995; Hassanalilou 

et al., 2010). Our study extends the knowledge 

on the natural occurrence of AMV, BLRV and 

BYMV in alfalfa crops in southeast and central 

regions of Iran. Previous studies have shown that 

AMV causes reduction in forage protein and 

yield, seed germination, regeneration, over-

wintering, nodulation, and nitrogen fixation 

activity (Hemmati and McLean 1977; Tu et  
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Figure 3. Alflafa cultivars infected with different viruses: (A) Cultivar Bami infected with BLRV; 

(B) Cultivar Bami infected with PSV; (C) Cultivar Bami infected with AMV; (D) Cultivar Hamadani 

infected with AMV; (E) Eultivar Ranger infected with AMV, (F) Blistering on cultivar Bami caused 

by an unknown virus. 

 

al., 1980; Ohki et al., 1986; McLaughlin and 

Boykin 1988; Bailiss and Oilennu 1996). 

Infection of alfalfa with PSV is reported for 

the first time in Iran. BCMV and CMV, which 

have been previously reported in alfalfa, were 

not detected in our study. Field symptoms 

associated with virus infection included 

mosaic and vein banding for BLRV (Figure 3-

A); blistering and yellowing for PSV (Figure 

3, B) and mosaic, mottling, vein clearing, and 

vein banding for AMV (Figures 3-C, 3-D and 

3-E). However, problems like mixed viral 

infections and occurrence of six serotypes of 

AMV in the surveyed areas (Massumi and 

Hosseini Pour, 2007), made the correlation 

between virus and symptom impossible. 

Differences in the incidence of infection of the 

same cultivar were observed in different 

geographic regions. For example, Bami 

cultivar had a low incidence of AMV and 

BLRV in Haji abaad while in Jiroft-Anbar 

abaad in the Kerman Province, the cultivar 

showed an infection rate of 72%. 

The importance of alfalfa to the economy of 

these regions exemplifies the importance of 

preventive measures to viral spread and 

subsequent crop losses. The elimination of 

weeds, which can act as alternative reservoir 

for virus and its vector, has been 

recommended (Duffus, 1971; Thresh, 1981).  

Breeding virus resistant or tolerant alfalfa 

cultivars has also been suggested (Crill and 

Hanson, 1969, Crill et al., 1971; Hiruki and 

Miczynski,1990) as an alternative. 
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بررسي ميزان گسترش ويروس هاي آلوده كننده يونجه در مناطق جنوب شرقي و مركزي 

  ايران

 ح. معصومي، م. مداحيان، ج. حيدرنژاد، ا. حسيني پور و آ. فرهمند.

  چكيده 

كاري چهار استان واقع در مناطق  از مناطق عمده يونجه  به منظور تعيين پراكنش ويروس هاي آلوده كننده يونجه

نمونه يونجه داراي علائم ويروسي  634بازديد شد و 1390تا  1388قي و مركزي ايران طي سالهاي جنوب شر

نسبت به ويروس RT-PCR و (ELISA)گرديد. آلودگي نمونه ها با آزمون هاي سرولوژيكي اليزا  آوري جمع

برگ لوبيا  ، پيچيدگي(PSV) بادام زميني، كوتولگي (CMV)، موزائيك خيار (AMV)هاي موزائيك يونجه 

(BLRV) موزائيك زرد لوبيا ،(BYMV)  و موزائيك معمولي لوبيا(BCMV)  با استفاده از آنتي سرم هاي

در مزارع مورد  AMVچند همسانه اي و آغازگرهاي اختصاصي تعيين شد. نتايج حاصل بيانگر گسترش وسيع 

به ترتيب در يك (در  BYMVو  PSVدر اكثر مناطق يافت شدند، در حاليكه BLRV و AMV مطالعه بود.

استان يزد) و سه ناحيه (در استان هاي كرمان ويزد) رديابي گرديدند. بالاترين ميزان آلودگي در سطح استان هاي 

%) 5/4% ) و هرمزگان (8/20%)، سيستان و بلوچستان (39%)، يزد (8/66مورد بررسي به ترتيب در استانهاي كرمان (

، 12، 3/23به ترتيب  BYMVو  AMV ,BLRV PSV,سبت به ويروسهاي مشاهده گرديد. ميزان آلودگي ن

در هيچكدام از مزارع مورد  BCMVو  CMVدر صد محاسبه گرديد. در حاليكه دو ويروس  28/0و  7/0

عدد از نمونه هاي مورد بررسي  42آلودگي هاي مخلوط دو تائي در . بررسي در اين تحقيق مشاهده نگرديدند

ارقام مورد كاشت به ترتيب ارقام بمي، نيك شهري، يزدي، رنجر و همداني بيشترين سطح زير رديابي شد. در بين 

و  BLRV , PSVاين اولين گزارش از وجود ويروس هاي  كشت را در اين مناطق به خود اختصاص داده بودند.

BYMV .در مزارع يونجه واقع در تعدادي از استان هاي جنوب شرقي و مركزي ايران مي باشد 
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