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Detection and identification of the phytoplasma associated with pear
decline disease and the pear psylla, Cacopsylla pyricola in Fars and
Khorasan-e-Razavi provinces

S.M. Sherafat', M. Salehi®”, M. Salari', and N. Rastegari?

(Received: 16.5.2016; Accepted: 22.2.2018)

Abstract

During 2007-2012 surveys, pear decline (PD) symptoms was observed in different pear orchards in Mashhad
and Chenaran (Khorasan-e-Razavi province), and 11 areas in Fars province. In nested PCR assays using
P1/P7 primer pair in the first round and R16F2n/R16R2 and fO1/rO1 primer pairs in the second round,
expected fragments of 1250 and 1050 bp, respectively, were amplified from symptomatic naturally infected
pear trees, pear psyllid (Cacopsylla pyricola) insects collected on PD affected trees and experimentally
inoculated plants. Real and virtual RFLP analyses showed that phytoplasmas detected in naturally decline
affected pear trees, inoculated plants and psyllid insects were identical and belonged to 'Candidatus
Phytoplasma pyri'. Phylogenetic analysis also confirmed that the detected phytoplasmas are closely related
to 'Ca. Phytoplasma pyri'. As representatives of PD phytoplasmas detected in Fars and Khorasan-e-Razavi
provinces, respectively, pear decline agents from Bajgah and National orchard were transmitted from PD
affected trees to pear and quince young trees by grafting and to periwinkle via dodder inoculation. This is the
first report of association of 'Ca. Phytoplasma pyri' with PD disease and psylla insects in Khorasan-e-Razavi
and some areas in Fars province, Iran.
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Table 1. Reaction of pear trees with decline symptoms in nested PCR assays.

Locality Fars province Khorasane-e-Razavi province
Dasht-e-Arjan  Estahban Bajgah National orchard ~ Pezeshki orchard  Chenaran
(Mashhad) (Mashhad)
No.of PCR positive 17/26 7/12 12/24 4/8 2/8 2/4

trees/No.of tested trees
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Fig.1. A pear tree showing decline symptoms,
including leaf reddening , defoliation and dieback in
a pear orchard in Bajgah (Fars province).
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Fig. 2. Disease symptoms on the graft-inoculated pear
and quince trees with pear decline agent: little leaf,
yellowing and reddening on branch (A) and sucker

(B) of the quince trees; little leaf, yellowing,
reddening and shortened internodes in the pear tree

(©).
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Fig. 3. A, little leaf, yellowing and shortened
internodes in a dodder-inoculated periwinkle plant
with pear decline agent from National orchard in
Mashhad (Khorasan-e-Razavi province); B, a healthy
periwinkle plant.
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pyricola in National pear orchard in Mashhad
(Khorasan-e-Razavi province).
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Fig.5. Gel electrophoresis of nested PCR products with the primer pairs fO1/rO1 (A) and R16F2n/R16R2 (B).
Lanes 1, 2, 3, 4, S and 6 represent DNA templates from a quince tree graft -inoculated with a scion from a pear
tree showing decline in the National pear orchard, psyllid insects collected from the pear trees showing decline
symptoms in National orchard, a grafted pear tree with a scion from a pear tree showing decline in a pear
orchard in Bajgah, a dodder-inoculated periwinkle plant with National pear decline agent, and two naturally
decline affected pear trees in Bajgah and Dasht-e-Arjan, respectively. Lane 7 (A and B) represents amplified
DNA from a pear tree and a periwinkle plant infected with 'Candidatus Phytoplasma pyri' and 'Ca. Phytoplasma
aurantifolia' respectively, as positive controls. Lane 8 (A and B) representing DNA templates from a healthy
pear tree and healthy pear psylla, respectively, were used in PCR as negative controls. M, 100 bp molecular size
marker (Fermentas, Vilnius, Lithunia).
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Fig. 6. Gel electrophoresis patterns from digestion of the R16F2n/R16R2 amplified fragments using Hinfl (A),
Rsal (B), Alul (C) and Taql (D) enzymes. Lanes 1,2,3,4 and 5 represent the amplified fragment from a psyllid
sample collected on pear trees in Bajgah pear orchard, a grafted pear tree with a scion from a pear tree showing

decline in the national orchard, a dodder-inoculated periwinkle plant with National pear decline agent, and two
naturally decline affected pear trees in Bajgah and Dasht-e-Arjan, respectively. Lane M, 100 bp DNA molecular

marker (Fermentas, Vilnius, Lithunia).
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Fig. 7. Phylogenetic tree constructed by the neighbour-joining method based on partial sequence of 16S rRNA

gene of the phytoplasmas in the present study (bold) and 12

other phytoplasmas from Genbank; Ca.,

Candidatus; P., Phytoplasma; C., Cacopsylla; Numbers above or below branches are bootstrap values obtained
for 1,000 replicates. Acholeplasma palmae strain JAlwas used as an outgroup.
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Fig. 8. Virtual RFLP patterns from in silico digestions of 1250 bp nucleotide sequence of 16S ribosomal RNA
gene of a phytoplasma associated with pear decline disease in the National pear orchard (KP136786),
representing phytoplassmas associated with decline disease in pear trees and pear psylla detected in the present
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Msel, Rsal, Sspl and Taql. MW, virtual OX174 Haelll digested size marker.
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