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Table 1. Base sequence of primers used to detect viruses transmitted by the fugal vector P. betae.

Al (¢ 7 5)) dadizaall dakadl) aaa 5'D3" gl Jeades a gl
Reference  Size of amplified fragments (bp) Sequence 5'2>3' Virus
27 (RNAT1) 458 F: CGAAGATAGCAGCACACAGGTTC BNYVV
R: TCAAGATAGGAGGCCTGTGGCAT
15 (RNAT1) 399 F: CTTACGCTGTTCACTTTTATGCC BSBV
R: GTCCGCACTCTTTTCAACTGTTC
24 (RNA3) 689 F: GTTTTCAAACTTGCCATCCT BVQ
R: CCACAATGGGCCAATAGA
11 (RNA2) 986 F: CACAGCTCTCACATTGC BSBMV

R: CAGCATAAGCAGAATGC
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Table 3. Thermocycler program for the RT-PCR test.
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Table 2. Components available in the reaction mixture of
mRT-PCR to produce cDNA.

( Sl Se) ?Pi‘ <l oSl
Volume (pl) Components
12 RNase-free water
10 5x QIAGEN OneStep RT-PCR Buffer
2 dNTP Mix
4 Primer A
4 Primer B
5 QIAGEN OneStep RT-PCR Enzyme
Mix
10 Q-Solution, 5x
6 Template RNA

50 Total volume  ASI aaal)
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Table 4. Locations of soil samples collected from Rhizomania infected sugar beet fields.

g5 Adlis

Assuud) ay)
Resting spores )hﬂl..l ‘jgll.uln dya;.d\ gilal\ d}““‘“ . &M\
density Infection Previous crop Present crop Location &2 5all Province
Syria 42,9
Medium 4dau 5l + Sugar beet _¥isd  Cumin UsaS Gl el e Homs  paes
Cereals stores

High e + Wheat ) Sugar beet _Yisé  Talbisah Al
High e + Wheat =2  Sugarbeet _¥si Ein Elkorum ps S (pe Hama — Sles
Lebanon Ul
Medium  4dau 5l + - Wheat =& Maallaka dalaall Bekaa gladl
Medium 4au 5l + - Potato sy Al rawda iay)) Bekaa gl
High Alle + - Potato Wy Anjar oaic  Bekaa gl
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Figure 2. P. betae in root hairs of sugar beet under SEM
using different magnifications. (A) Root hairs of sugar beet
infected with P. betae at 800 X magnification. (B)
Cystosorus of P. betae with magnification of 1000 X, (C)
Clarifyed Cystosorus with magnification of 2000 X, (D)
Cystosori with magnification of 3000 X, (E) Single Spore
of P. betae with magnification of 21000 X.
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Figure 1. Sugar beet roots infected with P. betae checked
under light microscope using different stains and showed
resting spores as Cystosorus. (A) Roots without stain using
magnification of 10 X. (B) and (C) Roots with Fugen stain
using magnification of 40 X and 100 X. (E) and (D) Roots
with Carmen red stain using magnification of 100 X.
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Figure 3. Detection of viruses transmitted by P. betae using mRT-PCR in six samples from different origins: 1. Cereals stores,
2: Al rawda, 3: Anjar, 4: Maallaka, 5: Talbisah, 6: Ein Elkorum, M: Molecular ladder, C: Control.
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Abstract

Mouhanna, A.M., L.S. Dibeh and E. Choueiri. 2016. Detection of Polymyxa betae using scanning electron microscopy
and soil borne viruses in sugar beet by multiplex RT-PCR in Syria and Lebanon. Arab Journal of Plant Protection,
34(2): 106-113.

Polymyxa betae Keskin is considered the only vector of Beet necrotic yellow vein virus (BNYVV) and Beet soil borne virus (BSBV).
In addition, P. betae is a vector of other viruses such as Beet soil borne mosaic virus (BSBMV) and Beet virus Q (BVQ). Six soil samples
were collected from different locations of sugar beet fields previously infected with Rhizomania in Syria and Lebanon. Detection of resting
spores of P. betae was carried out in the roots of sugar beet using scanning electron microscopy with multiple dyes and magnifications up to
6000 x. Total RNA was extracted from sugar beet samples infected with P. betae and subjected to multiplex-PCR test using specific primers
of BNYVV, BSBV, BSBMV and BVQ. BNYVV was detected in Homs (Talbisah), Al Ghab (Ein Elkorum) and Lebanon (Maallaka)
samples; BSBV was found in Homs (Talbisah) and Lebanon (Maallaka) samples; whereas BSBMV was only detected in Lebanon (Al
rawda).
Keywords: Sugar beet, BVQ, BSBV, BNYVV, BSBMV, P. betae, SEM, multiplex RT-PCR, Syria, Lebanon.
Corresponding author: Ahmed Mohamed Mouhanna, Plant Protection Department, Faculty of Agriculture, Damascus University,

Syria, email: a.m.mouhanna@gmail.com
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