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Figure 1. Symptoms of phytoplasma infection in pepper. A= Small plants, clustered in flowers, B= Leaves are yellowish, fleshy,
wrinkled, spoon-shaped, C= Bud holder is long and buds are goblet-shaped, D= Buds are goblet-shaped, hollow and attached to

branches, E= Large bud, F= Fruits are small and deformed.
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Figure 3. DNA quality test extracted from pepper samples
by electrophoresis in agarose gel 1%. M= lambda marker 50
ng/ul, lanes 1-22= infected samples, lanes 23-24= healthy
samples.
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Figure 4. Electrophoresis of the PCR products on 1%
agarose gel from the first stage of Nested PCR using P1/P7
primers on pepper samples. M= Gene ruler 100 bp, lanes 1-
22= pepper samples infected with phytoplasma, lanes 23-
24= healthy pepper plants.
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Figure 2. Concentration and purity of extracted DNA from
pepper.
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Figure 6. Electrophoresis in 2% agarose gel of enzymatic
digestion for the second stage products of Nested PCR on
phytoplasma infected pepper samples. M= Gene ruler 100
bp, lanes 1-6= A/ul digestion, lanes 7-12= Hinfl digestion,
lanes 13-18= BamHI digestion, lanes 19-24= EcoRI
digestion, lanes 25-30= Hhal digestion, lanes: 31-36= Rsal
digestion.
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Figure 5. Electrophoresis of the PCR products on 1%
agarose gel from the second stage of Nested PCR using
R16F2n/ R16R2 primers on pepper samples. M= Gene ruler
100 bp, lanes 1-22= pepper samples infected with
phytoplasma, lanes 23-24= healthy pepper plants.
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Sud A gl 0o b e djeall diiial) Clesendll pnes
e dlaeyl (Ko ade eling Ayl cYiall Adall Gle ganal)
«16S RNA &5l (DNA sequencing) (saigalSall auliil) Julas
JCEI ays cled Bagmgal) aril) adadll adlge (S waaiy
Yl Ll i Al Al Sile ganall mast 5 g ol oual Y
-iPhyClassifier gealiy aladiul dug jadll

Lopdlgulall e cupal Al AL cluhyall (e anall 138 3ag
& Al Bl phdi) Gl A e JgVly cdysm b
Osk (53 dbpae b anily o slae¥) Sa @l dlgie aisl)
b Al de))y shlia aal 8 Ll Slgiad) & sall i)
s & Oas ol e Aghual) Jiloil) aaaty ccils dblilae
coyL) (e aall dualia Lol i

el desanall e dadipe Cul€ Al o LopSlguldl) Gl o
16SrVI 4 sanall cilaws LS ¢(Sertkaya ef al., 2007) 16SrVI-A
.(Rao & Kumar, 2017 ¢Randall et al., 2009) Sl xigl) 8

16STXII- dac il de ganalls dlaiiye Wil 2ng ¢ 6 Lain
Lidgy & 16SrIIl degenally «(Davoodi et al, 2021) A
lis s chal & cigilie Al b .(Arocha er al., 2010)
Jis 40 5L led & danall jae Ljgges (b cillilae o)
Lgldia g Alay) s cilSy (laidls Jis 20 5 alalada/s)ai,
il & Lepdguldl) il Y154 (gl Galgeanal G
-(Omar et al., 2012) 16SrIl-D 4c sanal)

2010 pusall PAS slas dliilae b canjal gl dad)s et
%66—7 s3n b gl AlaY) L o psendl Jyana e
waatl Ay cujal 38 Glsd) b i L (Khabbaz ef al., 2013)
Opasssall DA gys01d) Joane (Ao Ladguldly LlaY) dus
i3 %2-1 Jginll alans & ALY dus cizlis 2005 5 2004
%80-70 ) clas Tan AL <N 35 %15 Jgial) ans
lewti deganall cilal WS (Vellios & Lioliopoulou, 2007)
Zibadoost & Rastgou, ) ohl & dxd)ll 53 Je 16SrVI-A
-(Salehi et al., 2017) (xls LS5 A aend) e (2016

Abstract

Saab, M. and F. Khatib. 2026. Survey and Molecular Characterization of Phytoplasma Incidence in The Pepper Crop
Grown in The Fields of Aleppo Governorate, Syria. Arab Journal of Plant Protection, 44(2):147-154.
https://doi.org/10.22268/AJPP-001401

The pepper crop is an important dietary vegetable grown in Aleppo Governorate. A field survey for phytoplasma infection was conducted
during the 2022 growing season in 9 fields distributed in Deir Hafer, Al-Safira, and Kuweres, and the observed symptoms caused by
phytoplasma were described, and 22 samples with disease symptoms were collected. The genomic DNA was extracted and characterized for
its concentration, purity, and integrity. Nested PCR was performed in two stages using two primers pairs P1/P7 and R16F2n/R16R2 to detect
the phytoplasma infection. For PCR-RFLP technique, the PCR products of stage II were digested with six restriction enzymes: Alul, Hinfl,
BamH]I, EcoRI, Hhal and Rsal. The digestion products were separated on 2% agarose gel, and the results were compared with reference studies
to identify the molecular groups based on the 16S rRNA gene in phytoplasma. The average phytoplasma incidence was around 2, 3 and 1% in
Deir Hafer Al -Safira, and Kuweres, respectively. Based on PCR results, all pepper samples tested were 100% infected with phytoplasma. The
results of enzymatic digestion with four restriction enzymes Alul, Hinfl, Hhal, and Rsal showed incomplete profile match between the isolates
and the revised classification scheme of phytoplasma. Therefore, DNA sequencing for 16S RNA gene is required for the classification of
molecular groups of phytoplasma based on the available restriction sites.
Keywords: Pepper, phytoplasma, molecular characterization, PCR-RFLP.
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