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Table 1. Primers used to detect Beet western yellows virus (BWYV) in Syria by the RT-PCR test.

G_'MS\ FEEN gl FXEN
a4l Product Primer A B claggtedl) A cliald)
Reference Size (bp) Size (bp) Primer Sequence Primers

24 530 21 5'-GAATTCCCAGTGGTTAGTGGTC-3 Lu; + Eco side
20 5’-GAATTCGTCTACCTATTTGG-3 Lu, + Eco side

19 560 23 5’-ATGAATACGGTCGTGGGTAGGAG-3 Polero CP+
24 5’-CCAGCTATCGATGAAGAACCATTG-3 Polero CP-

o4 429 20 5’-ATGAATACGGTCGTGGGTAC-3 BWYV CPF
22 5'-GATAGTTGAGGAAAGGGAGTTG-3 BWYV CPR
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Table 2. The plant speciestested by tissue-blot immunoassay (TBIA) during 2006 and 2007 field surveysin Syria.

Qleld A clial) 2= gl clial) e 2 e
el Jaall s Jad o cilelis cliad Jsaal)
*BWYV 5G4 diaal) icganall  Aa guaddl
No. of samples No. of samples No. of No. of
reacted positively  reacted positively  samples  fidlds Aahia)
with BWYV McAb*  with 5G4 McAb tested  surveyed  Crop Jyaral Region
(0)0 64 248 26 Faba bean Jsé Adladl) didatal)
(1.6) 4 231 251 24 Chickpea Uasa Northern region
(0) 0 25 118 11 Lentil e
0)0 10 55 5 Pea Y3k
(0)o 0 4 1 Common Vetch (Viciasativa L.) 4y
(0)o 0 2 1 Narbon vetch G duay e Ay
(Vicia narbonensisL.)
(0) 0 0 23 2 Sugar beet PR PPN
(20) 1 1 5 1 Coriander TR
(0) 0 0 12 3 Okra elaly
(0) 0 0 9 1 Cowpea el
(0)o 0 1 1 Black Cumin A<l A
(0) 0 3 31 1 Faba bean Js Ay giad) dihaia)
(7.3) 14 79 192 12 Chickpea Uaea Southern region
(0) 0 8 48 2 Lentil e
(3.6) 1 1 28 2 Pea oY 3
(0) 0 14 19 2 ViciaervilialL. FENS
(0) 0 1 2 1 VicianarbonensisL. (3 s¥) dcay eduiy
(12)5 219 411 21 Faba bean Jsh Llalod) Aalaial
(16) 7 12 44 2 Chickpea Uaes Coastal region
(100) 2 2 2 1 Spinach T
(0) 0 0 15 2 Lettuce o
(0) 0 0 4 1 Cabbage agile
(0) 0 0 2 1 Radish Ja
(0.91) 4 56 435 43 Faba bean Js s Aalaia)
(16.1) 82 342 508 33 Chickpea Uasa Central region
1)1 18 47 5 Lentil s
(6.3) 8 1 128 15 Pea £Y 3l
(83)3 20 36 8 Vicia sativa L. Ay
0)0 4 11 2 VicianarbonensisL. (& ¥} dcay je duiy
43)6 6 138 28 Sugar beet byl S )xisd
(0) 0 0 42 6 Peanut JET
(27.3) 3 3 1 3 Spinach o
(333) 1 1 3 1 Cress s
(36.9) 24 24 65 1 Okra elady
(0) 0 0 15 3 Lettuce BTN
(0) 0 0 5 1 Pardey 38
(0) 0 0 5 1 Coriander B S
0)0 0 6 1 Sesame e
(0) 0 0 16 5 Tomato ablalafs 5 sai
(0) 0 0 15 2 Eggplant olaail
(0) 0 0 7 1 Cowpea syl
(0) 0 0 13 1 Swiss chard Gl
(83.3) 5 5 6 1 Black Cumin A0 A
(20) 1 1 5 1 Cumin OsS

The numbers between brackets are the % of virus-infected samples. . s 5 8l badll Glisell & giall Al g (ol DY) s

191 ArabJ.Pl. Prot. Val. 27, No. 2 (2009)



22007 52006 (colad &y sm b Sinll mndd) DA (TBIA) eliad) Sl il dacay il ddad 9 5 sl 4y 5 Glae) .3 Jgan

Table 3. Weed species tested by tissue-blot immunoassay (TBIA) during 2006 and 2007 field surveysin Syria.

Al aliad) aae Al clind) aae
Jadll pa cilelds Jaall pa cilelds

BWYV alaall 5G4 suaal Glisl) aae
No. of samples No. of samples 3 il
reacted positively reacted No. of ) i
with BWYV positively with  samples ALl Alilad) s @A aud)
McAb 5G4 McAb tested Family Sientific name Arabic name
3 7 81 Fabaceae Medicago sp. iad
1 4 13 Méelilotusindicus (L.) All. (38
0 1 1 Pisum sp. e b
0 0 4 Lathyrus sp. ouls
0 0 5 Trifolium sp. s
0 0 5 Glycerrhiza glabra L. gl
0 0 17 Apiaceae Ammi majusL. i
1 3 6 Apium sp -
0 0 3 Dacus setul osus Guss. T
3 3 4 Asteracese AnthemisarvensisL. ' O =8l
2 2 5 Chrysanthimum sp. o) g8l
0 0 4 Cichorium sp. el
0 0 4 Lactuca serriola L. S s
2 3 20 Sonchus oleraceuslL. Joall e
2 2 3 Brassicaeae Brassica sp. Jia
0 0 4 Capsella bursa-pastoris (L.) =N oas
Medik.
3 4 10 Rhaphanus raphanestrum L. il
3 10 24 SnapisarvensisL. TBTYSLREN
0 0 13 Convolvulaceae  ConvolvulusarvensisL. 33l
0 0 7 Solanacese Datura stramonium L. 5yl
8 9 20 Physalis longifolia Nutt. EORIN
0 0 6 Solanum nigrum L. Al e
0 1 2 Cucurbitaceae Ecballium elaterium (L.) A. Rich Olaall o8
1 1 5 Polygonaceae Emex spinosa (L.) Campd Sed e
0 0 3 Polygonum aviculareL. el Lac
1 2 3 Euphorbiaceae ~ Euphorbia sp. T sl
0 1 14 Malvaceae Malva sp. B mA
3 3 6 Papaveraceae Papaver rhoeas L. Olandll (3885
0 0 3 Chenopodiaceae  Rumex sp Uales
0 0 2 Caryophyllaceae Vaccaria pyramidata L. Gl Jsb
0 0 6 Amaranthaceae  Amaranthus retroflexus L. chall o e
33 65 303 Total £ sanal
10.9 18.5 % of infection Aladld 4 gial) Al

AL a0 o sel el chlel g A 3 gl

Dil can g oAl A e (e Rl Glie¥) o seSD
s Al a5l Al DA b LagalSd Al sall i) Gy )
(s Dy e/ U al) Caall Juad o 58
A5 s dainal Bl @ pda A pli) £ sias Bady
Gass B o Uy Lbuall 5 yagl da fadl Zeul Wlie

%Jya‘“,éew‘ J\.\Au-b BWYV QAJJ;\E 4929

o ¢l s) BWYV Gusi dball L of gl ol
Bla baadl e s (Rakall Jpad sae S Lol G Cua
DA iy Bl o Caatia) aull Jead e (JB 6 al)
ea e Oall e LI 508 ae el 35 s (ale/ Y
G AIS) Gl ALaDU Auluall Aplall (sl a3
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Ay Cuall el A o)Ll 5 Gu g il BLY) Ao ialiad)
B3 e ) o (oebeel/l AV Gag sl s
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Table 3. Natural host range of Beet western yellows virus (BWY V) on the basis of field surveys conducted during 2006 and

2007 in Syria.

Family dstadll Aitall

Scientific name (ealad) antd)

Arabic name (2 ) aut¥)

Cool-season legumes 4 gici 4l g8y Jumalaa

Fabaceae Cicer arietinum L. aes
Lens culinaris Medik. omle

Pisum sativum L. ¢Y b

Viciasativa L. iy

Vicia faba L. Jg

Non-legume cultivated crops 4l gsy & Jualaa

Chenopodiacese Beta vulgaris L. S Hligd
Sinacia oleracea L.* * il

Apiaceae Cuminum cyminum L ** FEOsS
Coriandrum sativum L. BB

Malvaceae Abelmoschus esculentus (L.) Moench * *eluby
Brassicaceae Lepidium sativum L.* *ald
Ranunculaceae Nigella sativa L.** RIS s
Wild legume weed species 4 siy 45 1 Gl

Fabaceae Medicago sp. b
Melilotusindicus (L.) All. YN

Wild non-legume weed species iy & & lisi

Brassicaceae Rhaphanus raphanestrum L.* *3lad
SnapisarvensisL.* ¥ daA

Brassica sp.* *Jaa

Asteraceae AnthemisarvensisL.* * O sad)
Chrysanthemum sp.* * )58

Sonchus oleraceusL.* *Joad dle

Papaveraceae Papaver rhoeasL .* * laadll (338G
Polygonaceae Emex spinosa (L.) Campd ** R Sed digd
Solanaceae Physalis longifolia Nutt.* * Gehik
Euphorbiaceae Euphorbia sp.* *ashls
Apiaceae Apium sp.* * =

calladl 35 e JgY o Al i ge ** Ay g 35 e ¥ Jand Al Jil e ¥
* Plant hosts reported for thefirst timein Syria; ** plant hosts reported for the first time in the world.
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Table 4. Virusisolates used to compare coat protein gene nucleotide sequences.

AP eé\)
Gene Bank raidal) anty)
Origin A Aad juad  Accession NO. Virus name 498l A Virusacronym
USA S NC_ 004756 Beet western yellows virus BWYV-USA
France L L.39969 BWYV-France
Australia Ll il AF167478 BWYV-Australia
China Ol EF051252 BWYV-China
India gl Y 11531 BWYV-India
Cdifornia [SSPPTAILS AF167485 Beet chlorosisvirus BChv
Colombia L& AF167482 Beet mild yellowing virus BmYV
UK Lilky 5y AF167486 Turnip yellows virus TuyVv
Ethiopia L 5 AY 956385 Chickpea chlorotic stunt virus CpCSV-CP
India gl Y 11530 Chickpea stunt disease associated virus CpSbaVv
UK Wil » Z68894 Groundnut rosette assistor virus GRAV
Taiwan Osa EU030629 Cucurbit aphid-borne yellows virus CABYV
- - U15978 Bean leafroll virus BLRV
Germany Wl EF466133 Soybean dwarf virus ShDV
Czech Republic ¢luiall 4, )5eaa AY 661882 Pea enation mosaic virus-1 PEMV-1
Greece b sl AJ295639 Barley yellow dwarf virus— PAV BYDV-PVA
South Africa Lay 8 sin AF022782 Potato |eaf roll virus PLRV
429 pb
560 pb
-y =D TS s GED eun gl TS GED - QD S 4—530. pb

il el ppad ol Judisial) Jelall jloal dasd o (BWYV)  aillfs Sull Hxigill sl ) jaea¥) (ug b e iS) L1 J8d
Polero ) polerovirus (B) ¢(BWYV CPR &BWYV CPF) BWYV (A) i —aaiial el il iji plaaiuly ((RT-PCR) (uSall
-(1449 460 43, «Roche 48,4 (4 ¢l X) (il o)l ise =M .(Lul+ Eeo & Lud+ Eeo) luteovirus (C) ¢(CP+ & Polero CP-
Figure 1. Detection of Beet western yellows virus (BWYV) by RT-PCR using: (A) BWYV (BWYV CP" & BWYV CP), (B)
Polerovirus (Polero CP+ & Polero CP-) and (C) Luteovirus (Lul+ Eeo & Lud+ Eeo) specific primers. M= DNA molecular

weight marker ladder (1X, from Roche, Cat No. 1449 460).
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Figure 3. Phylogenic Tree of the Syrian isolate of Beet
western yellows virus (BWYV) compared with other
speciesin the family Luteoviridae.
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Figure 2. Homology Tree for geographically-different
isolates of Beet western yellows virus (BWYV) based on
coat protein gene sequence analysis.
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Figure 4. Beet western yellows virus (BWY V) life cycle, according to the results of field surveys conducted during 2006 and

2007 in Syria.
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Abstract
Asaad, N.A., S.G. Kumari, A.A. Haj- Kassem, S. Al-Shaabi and R.S. Malhotra. 2009. Beet western yellows virus
(BWYV) in Syria. Arab Journal of Plant Protection, 27: 188-198.

Field surveys were conducted during 2006 and 2007 in Syria to investigate the natural host range of Beet western yellows virus
(BWYV, genus Polerovirus, family Luteoviridae). A total of 3345 plant samples with yellowing, reddening and/or stunting symptoms were
collected from 293 of food and forage legumes, sugar beet, cumin, black cumin, spinach, |ettuce, cabbage and other crop fields, in addition of
associated weeds. Serological tests (Tissue blot immunoassay; TBIA) confirmed by Reverse transcription-polymerase chain reaction (RT-
PCR) assay indicated that 25 plant species (most of them were legumes) belonging to 11 families were infected naturally with BWYV.
However, this is the first report of BWYV on non-legume host crops [such as spinach (Spinacia oleracea L., Chenopodiaceae), field cress
(Lepidium sativum L., Brassicaceae), okra (Abelmoschus esculentus L., Malvaceae) and many weed species] in Syria, and the first report of
such virus on cumin (Cuminum cyminum L., Apiaceae) and black cumin (Nigella sativa L., Ranunculaceae) in the world. A large differences
were recorded with the coat protein (CP) gene nucleotide sequence of geographically different isolates of BWYV, whereas a Syrian isolate
showed a high homology (99%) to that of an American isolate, but a low homology (88%) with a Chinese isolate. This paper presented an

accurate characterization of BWY'V using serological and molecular tools, and identified its natural host range and life cyclein Syria.
Keywords: BWYV, TBIA, RT-PCR, Sequencing, Naturaly host, host range.
Corresponding author: Safaa Kumari, | CARDA, P.O. Box 5466, Aleppo, Syria, Email: s.kumari@xcgiar.org
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