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5- Beet necrotic yellow vein virus
6- Beet soil born virus

7- Beet soil born mosaic virus

8- Beet virus Q
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1- Polymerase Chain Reaction (PCR)
2- Double-antibody sandwich-enzyme linked immunosorbent
assay
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1- Sequence

2- Relative to accession n0.X83745
3- Reverse

4- Relative to accession n0.X83745.1
5- Forward

6- Reverse Transcription

7- Fermentas

8- Hexamer

9- Di-ethyl pyrocarbonate

10- Biometra

11- Taq DNA polymerase



WAA g ) o5lois FY s (g5y3LiS zluo 5 poke) LS cilis alxo Y+

BNYVV BSBV (clowsyg clojo lolis s RT-PCR
ol L (08) 10,8 oslil by Luiae b )05 gl J36 4 BVQ
0l pioy LSl @1)5‘3'”‘1'0] ol S b 2Ly o)
st@dubfoMDW‘;Lédme)‘);béLu)Lwﬁ;Aw]
luSeo b )8 oS bl ) ) W3l o b ygu gl (2Suwg ,Seo
5 ol 035 45 BNYVV g g J56 ks lsic 4 550 b

oy (o0 a5 & (6905 (ol S il > o STy adlles

o (Hallgd 55 (LT 5 y9ype e 35 GBI BW5)ISS

L as (Sly oS 8 sl 5 ol o5, sla Slaialy bI&

0)Lugd plosl L ylis) (glys ons Jloyl (o] sl [.Ol.j 5 oalazul

..\_ub |) oJ_/::i Cewds C;L» )j ) 09‘0)] 9 ‘_J9§J9A uquLO)]
Aoled oo ,SUT Kdged

J2B f Lz )B Lo polie (slayspusl g oy 3lygmmsi) (e oled
losis 4 PCR iS5 5l oslisl oyl iy sl 1 o 9 lisel
s S ol Sl e g ol 0ad oty 383 5 @y (B,
Gl asyze Olallas g ai8juiie (sl ady) o W lSe (y e
sl Jg bl oy a5 0B osds sl (gl yaglyy 23,8 oolatl
o ygewgh)) (S5 4 sn Jalye (olod )3 L b S (s
(V) 53l (e (polie slojgenl 9 Loge 3lygumwsd) daogedgounsdly
o o3Laj (S bileginy s)low bawg Jpazee 4 03)ly ©)lus
Juad Jobo )3 2lm g o Ll S5 > S8 )8 Sl é e
Byl S 3 (IS dadbs yg0il )1 (Sl il g g,
st S5 S b el p3Y By aiin (55 350> g Col S
Comlus picton g2l ialS dian dw & olg o1y Gloj cpl )]
5 solacss J8b iy opl aSil 4 a0 L (V) 3yl (s 5VL s
g oles eSS 4o ]l (25 i jlowr Sl g
S ol sl VAT s 3 )b 2y o (b, sl ol
Lo bSee (b (2b2) < Js¥90 sladg) 5l ) 5 Lubige
5 ool Uy ) San 5 aise sl celeflo 5 (¥+) 55,8 osliza
by & (olowgpg 4L lai 3550 )6 Lis & (J3¥5e slacdy,
Multiplex s, 51 ol 5,8 loliss |, il o Jlil g8 o

G Lsao (b g5 9 BNYVV (g g aasl oga Lo d gl oy o gl (Y J g2

(32,0) 09 olrgd gl (o add)pliss ohle (&) a8de) 4y coy ol (5,10 1 diged gblw
q q 5 5 A Ve 0 65 por b diges Slaws
7 Y Y Y ¥ O BNYVV g5 2 0agll slo aiges slows
P o Y Y 5 5 Ly LeSn oy )8 & 035)T (sl g Slows

oéjJTSL';JAL;JIASwa‘}T‘,A(PPZZ a3,) i juida (5la AnaliS ju digs (Sas e S asdle (Y Jsud)



Y o ool b il jusas by adyy yo Polymyxa betae g, o Lol

\ T . a .- »
g9 oudli IS dalaBV-Y (ygheu e bP AL Yy ) (g /0 wael Ja ST b 5 59y 2 PCR Jgeane sugas 98 9 it (¥ Jsad)
Cafio aalb A G gies (80 wall Y () gieu P.betae gyl da o gs 5o \YADD 04 gunse

1- DNA ladder



WAA g ) oyles F¥ls (55ysLisS abuo 9 pole) LS clbili> alxo  YY

Y+

VYA DP s gaas jo oudd (iS5 dalal 0-Y(slgh gicue V2 1bp SOl Y 08 V0 5,87 J5 69y s PCR Jyeno 5,989 Al (0 Jsuki)

Cuflo wald £ gieu (Ao walil V(g P.betae g yl8 s boga o

&be

ARV RRTEN LTI ‘Y‘Y-ﬂ? .GQLS Lng d)LQ'M‘ 41?!.0 .u»))ls JLl

2 (BNYWV))iiiar 8585, S5, (63)5 iwgmg 9 (BIMV) jaiie Sllige (ogng GiS1n omed 9 (np WWVA 0 ygjde Y
(85ysltS 0aStil . S ol (6lans i) awoli ) 4l 5bl iyl )3 (BSBV)yatis sIiS1s sy ol 5 plols Jlos
oo WY dpdie (owgd,yd ol

53 sliliad 515 ) 3 BNYVV) aidyin LS ady) Jele ogys (SaSly 5 il Lalls e s AYWY o s =¥
i Vo s oISl (g y5S 01Kl 5 ) asli 1S ol Ly

=l )5 4l (Ll b ol w80 ¢)l50 3 BNYVV og,4 J8U Polymyxa betae g6 jiisTy, s AYAL L oMe ¥

oo VY dguiio (awgd y8 ol&uild ¢(g559liS 0asliisly il

oS L uyls pd wB s LS ddoyy wipg J8L Polymyxa betae (Saisly, )y IYYA L Sloyud g g oludpl (S ey oS —0

YY¥ doio pod Al . ylatiol L lhdol xio oSl ol pl (Sb58LS 0,58 o )las Yo

02Sily 3 (ol asl (LY g9 5 (Jlod ol el 3 (e G (S93 Mo (ST e 5 (elolid AYAY T 5L 8

Ao Voo .\.Q(.u.o @*’35)9 o&Kiisly cd))9‘.u.5

7- Abe H., and Tamada T. 1986. Association of beet necrotic yellow vein virus with isolates of polymyxa betae
Keskin. Ann. Phytopathol. Soc. jpn., 52:232-247.

8- Asher M.J.C. 1993. Rhizomania. In: Cooke, D.A., Scott, R.K. (Eds.), The Sugar Beet Crop: Science into Practice.
Chapman and Hall, London, pp. 311-346.

9- Canova A. 1966. Si studia la rizomania della bietola. Inf. Fitopatol., 10: 235-239.

10- Clark M.F., and Adams A.N. 1977. Characteristics of the microplate method of ELISA for the detection of plant
viruses. Journal of General virology, 34:475-483.

11- D’Ambra V., and Mutto S. 1977. The ultrastructure of Polymyxa betae zoospore exit-tube differentiation.
Canadian Jornal of Plant Pathol., 55: 831-839.

12- Delfosse P., Reddy A.S., Legreve A., Devi K.T., Abdurahman M.D., Maraite H., and Reddy D.V.R. 2000.
Serological methods for detection of Polymyxa graminis, an obligate root parasite and vector of plant viruses.
Phytopathology, 90:537-545.

13- Duffus J.E., and Liu H.Y. 1987. First report of rhizomania of sugar beet from Texas. Plant Dis., 71:557.

14- Fujisawa I., and Sugimoto T. 1976. Transmission of beet necrotic yellow vein virs by Polymyxa betae. Ann.



Yy

.. oolawl b il judas b 4l 4o Polymyxa betae g,B o Lol

15-

16-

18-

19-

20-

21-

25-

26-

Phytopathol. Soc. Jpn., 42:583-586.

Harju V.A. 2003. Protocol for the diagnosis of quarantine organism (Beet necrotic yellow vein virus), Central
Science Laboratory, Sand Hutton, UK. Available on line at:
http://www.csl.gov.uk/science/organ/ph/diagpro/bnyvv.pdf.

Henry C.M., Harju V., Brewer G., and Barker 1. 1992. Methods for the detection of Rhizomania disease in soil.
Aspects App. Biol., 32:129-133.

Keskin B. 1964. Polymyxa betae n.sp., ein Parasit in den Wurzeln von Beta vulgaris Tournefort, besonders
wahrend der Jugendentwicklung der Zuckerriibe. Arch. Mikrobiol., 49:348-374.

Kingsnorth, C.S., Asher M.J.C., Keane G.J.P., Chwarszczynska D.M., Luterbacher M.C., Mutasa-Gottgens E.S .
2003. Development of a recombinant antibody ELISA test for the detection of Polymyxa betae and its use in
resistance screening. Plant Pathol., 52(6):673-680.

Meunier A., Schmit J.F., Stas A., Kutluk N., and Bragard C. 2003. Multiplex RT-PCR for the simultaneous
detection of Beet Necrotic Yellow Vein Virus, Beet soilborne virus, and Beet Virus Q and their vector Polymyxa
betae Keskin on sugar beet. Applied and Environmental Microbiology. Vol. 69. NO.4. p:2356-2360.

Mutasa E.S., Chwarszczynska D.M., Adams M.J., Ward E., and Asher M.J.C. 1995. Development of PCR for the
detection of Polymyxa betae in Sugar beet roots and its application in field Studies. Physiol. Mol. Plant Pathol., 47:
303-313.

Mutasa E., Ward E., Adams M., Collier C., Chwarszczynska D., Asher M.J.C. 1993. A sensitive DNA probe for
the detection of Polymyxa betae in sugar beet roots. Physiol. Mol. Plant Pathol., 43:379-90.

Payne, P.A., and Asher M J.C. 1990. The incidence of Polymyxa betae and other fungal root parasites of sugar
beet in Britain. Plant Pathol., 39:443-451.

Putz C., Merdinoglu D., Lemaire O., Stocky G., Valentin P., and Weidemann S. 1990. Beet necrotic yellow vein
virus, causal agent of sugar beet rhizomania. Rev. Plant Pathol., 69:247-254.

Schumacher j., meyer N., Riesner D., and Weideman H.L.(1986). Diagnostic procedure for detection of viroids
and viruses with cicular RNAs by return gel electrophoresis. Phytopathol., 115:332- 343.

Tuitert G. 1990. Assessment of the inoculum potential of Ploymyxa batae and beet necrotic yellow vein virus
(BNYVV) in soil using the most probable number method. Neth. J. Plant Pathol. 96, 331-341.

Wisler G.C., Winter J.N., Duffus J.E., Liu H.Y., and Sears J.L. 1997. A new report of rhizomania and other
furoviruses infecting sugar beet in Minnesota. Plant Dis., 81:229.



Journal of Plant Protection o (83295 asbuo g pale) LS cbles alxo
Vol. 23, No. 1, Spring-Summer 2009, p.17-24 &Q’Uf,;/;gé;, WoTE (o AFAA Jsl Sl ) 05lads FF il

Detection of Polymyxa betae in sugar beet roots using RT-PCR method in Razavi
Khorasan province
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Abstract

Polymyxa betae is an obligate parasite and has a worldwide distribution. This fungus is a soil-borne root endoparasite in
some plant families such as Portulaceae, Chenopodiaceae and Amaranthaceae. This fungus is the vector of many plant
viruses such as Beet necrotic yellow vein virus (BNYVV) which causes the disease known as rhizomania. BNYVV is the
most economical important viral diseases of sugar beet. Resting spores of P.betae can survive in soil for many years. For
detection of this fungus in Razavi Khorasan province, in summer of 2005, soil samples and plants with rhizomania symptoms
were collected from the sugar beet fields. Infection of samples with BNYVV was confirmed by DAS-ELISA. Baiting
technique was used for isolation of the fungus. Six-week old plant roots were taken from soil, washed and stained with KOH
10% for 30 minutes and roots were examined for the presence of resting spores under light microscope. Due to difficulty in
observing the immature resting spores of the fungus and distinction between zoosporangium and resting spores of other fungi
by light microscope, PCR technique was used to the detection of the fungus. Total RNA was extracted from roots of infected
samples using PEGgqoo precipitation method and cDNA was made using fungus specific forward primer. PCR was performed
with the specific forward and reverse primers. After electrophoresis on 1.5% agarose gel and 5% polyacrylamid gel, the band
of 170 bp was detected. This amplified region is specific for P.betae.
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