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Abstract

Polák J., Komínek P. (2009): Distribution of Plum pox virus strains in natural sources in the Czech Repub-
lic. Plant Protect. Sci., 45: 144–147.

The distribution of Plum pox virus (PPV) strains, PPV-D, PPV-M and PPV-Rec, was investigated in the Czech 
Republic in 2005–2008. Fifty-two to ninety-four samples of flowers or leaves of plum, myrobalan and blackthorn 
trees from different regions were tested in individual years. The presence of PPV was detected by DAS-ELISA 
with serotype-specific polyclonal antibodies. PPV-M was proved by DASI-ELISA with serotype-specific mono-
clonal antibodies; PPV-D, PPV-M and PPV-Rec were detected by RT-PCR in leaf samples from PPV infected 
trees. The presence of PPV-D ranged from 94.6% to 100%, the presence of PPV-M from 0.0% to 2.3% and the 
presence of PPV-Rec from 0.0% to 3.1% during 2005–2008. More than 95% of analysed samples of PPV were 
infected with PPV-D and less than 2.5% of analysed samples of PPV were infected with PPV-M or PPV-Rec. 
The presence of PPV-C was not proved in sweet cherry and sour cherry trees. The presence of PPV-EA was not 
proved in apricot trees.
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Plum pox virus was first detected in plum trees in 
the Bohemian part of the Czechoslovakia in 1952 
(Smolák & Novák 1956). Sharka symptoms were 
first observed on plums in Central Bohemia already 
in 1925 (Smolák 1926). Investigations into the di-
versity and distribution of natural sources of PPV in 
the Czech Republic began in 1996. “Natural sources” 
are taken to mean wild trees and shrubs of plum, 
myrobalan, blackthorn, sweet (Prunus avium L.) and 
sour cherries, and very old Prunus trees growing 
along roads outside the intensive orchards. These 
PPV infected Prunus trees are sources of infection 
both for intensive orchards and private gardens. 
Partial results were published by Polák (1997, 2002, 
2007), Polák and Pívalová (2001). PPV-Marcus 

(PPV-M) was typed in natural sources of plum, my-
robalan and blackthorn from 1999 to 2004. PPV-M 
was detected in 5.88% of the investigated plum trees, 
7.41% of myrobalan trees and 4.0% of blackthorn 
shrubs (Polák & Pívalová 2005).

The distribution of PPV-Dideron (PPV-D), PPV-M  
and PPV-Recombinant (PPV-Rec) strains was 
investigated in the Czech Republic in 2005–2008. 
The presence of PPV-Cherry (PPV-C) in sweet and 
sour cherries (PPV-C is adapted only to cherries) 
and PPV-El Amar (PPV-EA) in apricots (PPV-EA 
is adapted only to apricot) was also checked. The 
aim of our study is to determine the distribution 
of PPV strains present in natural conditions of 
the Czech Republic. 
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MAteRiAl AND MethoDS

Sampling. Naturally growing trees of plum and 
myrobalan (Figure 1), shrubs of blackthorn (Fig-
ure 2), naturally growing cherry trees, and sweet 
and sour cherry trees growing in old orchards 
(PPV-C could probably be present in such orchards) 
in different regions and localities of Bohemia and 
Moravia were tested. Apricot trees in selected 
orchards in Southern Moravia where PPV-D and 
PPV-M are present were tested for the presence 
of PPV-EA. Trees were selected randomly at the 
given locality. Samples of leaves or flowers were 
collected in the period from April to August of 
2005 to 2008. Samples were taken randomly at 
four places of the tree canopy periphery, without 
symptom observation. 

PPV detection, PPV strain detection and typing 
using ELISA. A mixture of four partial samples 
was used for PPV detection by polyclonal specific 
antibodies (Bioreba, Switzerland) in DAS-ELISA 
(Clark & Adams 1977). Only the samples where 
the presence of PPV was detected by polyclonal 
specific antibodies were taken for PPV strain detec-
tion. PPV-M specific Mabs of Agritest, Italy were 
applied in indirect DASI-ELISA for the detection 
of both PPV-M and PPV-Rec strains in samples 
with positive reaction to PPV polyclonal antibodies. 
Cherry trees were tested both by polyclonal and 
PPV-C specific (Agritest, Italy) monoclonal anti-
bodies. The same procedure and PPV-EA specific 
(Agritest, Italy) monoclonal antibodies were used 
for the detection of PPV-EA in apricot trees.

Samples of 0.2 g of leaves or flowers were ho-
mogenised in PBS buffer, pH 7.4 with 2% of poly-
vinylpyrrolidone, and 0.2% of egg albumin at a 
ratio 1:20. Average sample was prepared from 

partial samples and 0.2 g of leaves or flowers. 
The procedure recommended by the producer of 
antibodies was used for the detection of PPV and 
PPV strains. Results of ELISA were evaluated with 
an MR 5000 reader (Dynatech) at 405 nm. Sam-
ples with A405 > 0.10 were considered as positive, 
samples with A405 < 0.03 as negative.

PPV strain detection and typing using RT-PCR. 
The same sample used for ELISA was also employed 
for PPV strain detection by RT-PCR. Average 
sample was prepared from partial samples and 
0.1 g of leaves or flowers. The isolation of RNA 
from leaves or flowers was done using the RNeasy 
Plant Mini Kit (Qiagen). Reverse transcription was 
performed for 50 min. at 42°C using Superscript 
II enzyme (Invitrogen) with oligo dT primer. In 
each sample, three subsequent PCR reactions were 
conducted, separately for PPV-D, PPV-M and PPV-
Rec strains. Primers and reaction conditions were 
used according to Šubr et al. (2004). Taq polymer-
ase (Promega) was used for PCR reactions, which 
were run in a MJ Research PTC200 thermo cycler 
(GMI Inc., Ramsey, USA). Products of PCR were 
separated by electrophoresis on a 1.5% agarose 
gel and visualised by UV light.

ReSultS AND DiSCuSSioN

Two hundred one plum trees growing in different 
regions of the Czech Republic were investigated 
for the presence of PPV, of them 134 trees were 
found to be infected. The presence of PPV was 
proved in 66.7% of the investigated plum trees. In 
these trees PPV strains were typed. PPV-M strain 
was detected in plum trees by DASI-ELISA: the 
presence of PPV-M was confirmed by RT-PCR with 

Figure 1. Older trees of myrobalan, naturally growing 
close to a local road

Figure 2. Flowering blackthorn shrubs near a forest
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strain specific primers in 2 plum trees (1.5%) while 
the PPV-Rec strain was not proved by RT-PCR  
with strain specific primers in any plum tree. PPV-D 
strain was proved in 98.5% of plum trees by RT-PCR  
with strain specific primers (Figure 3). 

Three hundred sixty nine myrobalan trees were 
investigated for the presence of PPV, of them 
130 trees were proved to be infected. The presence 
of PPV was detected in 35.2% of the investigated 
myrobalan trees. PPV-M strain was detected in 
7 myrobalan trees by DASI-ELISA: the presence 
of PPV-M was confirmed by RT-PCR with strain 
specific primers in 3 myrobalan trees (2.3%), and 
PPV-Rec strain was proved by RT-PCR with strain 
specific primers in 4 myrobalan trees (3.1%). PPV-D 
strain was proved in 94.6% of myrobalan trees by 
RT-PCR with strain specific primers (Figure 4). 

One hundred six blackthorn shrubs were inves-
tigated for the presence of PPV, of them 11 trees 
were proved to be infected. The presence of PPV was 
proved in 10.4% of the investigated blackthorn shrubs. 

PPV-M strain was detected in none of the blackthorn 
shrubs by DASI-ELISA. PPV-D strain was proved 
in all the investigated blackthorn shrubs (100%) by 
RT-PCR with strain specific primers (Figure 5).

The distribution of both PPV-M and PPV-Rec 
strains in plum and myrobalan trees is presented in 
Figure 6. PPV-M and PPV-Rec strains were not de-
tected in blackthorns in the years 2005–2008. Spo-
radic presence of PPV-M and PPV-Rec strains was 
proved only in Southern Moravia (Figure 6).

The presence of PPV-C and PPV-EA strains 
was not proved in naturally growing trees and in 
selected orchards of cherries and apricots in the 
Czech Republic.

Results obtained in the years 2005–2008 are in 
agreement with our previously published results 
(Polák & Pívalová 2005) and with the fact that 
the PPV-D strain is strongly prevalent in natural 
sources of Prunus sp. in the Czech Republic, while 
the incidence of PPV-M is sporadic (Polák 2005) 
similarly like in Poland (Malinowski 2004) and 

Figure 6. The presence of PPV-M and PPV-Rec in plum 
and myrobalan trees tested in the Czech Republic in 
2005–2008 

Figure 3. The presence of PPV-D in plum trees tested in 
the Czech Republic in 2005–2008

Figure 4. The presence of PPV-D in myrobalan trees 
tested in the Czech Republic in 2005–2008

Figure 5. The presence of PPV-D in blackthorn shrubs 
tested in the Czech Republic in 2005–2008
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Austria (Laimer et al. 2003). The group of PPV-D 
strains strongly prevails in Central Europe.

No case of mixed infection has been detected, 
which is an important epidemiological result. We 
proved mixed infection for the first time during the 
investigation of samples in 2009 (unpublish).

No peach trees have been analysed because there 
are not any wild peach trees and natural sources 
of peach in the Czech Republic. Results of inves-
tigation on the distribution of PPV-M and PPV-D 
strains in selected orchards of apricots and peaches 
situated mainly in South Moravia were published 
several years ago (Polák 2004). Molecular vari-
ability of some Czech Plum pox virus isolates was 
studied by Navrátil et al. (1998), but in this paper 
it was not described how and where the isolates 
were sampled; it was only reported that some of 
them originated from our institute (RICP Prague), 
only one case of mixed infection was found, and 
PPV-D isolates prevailed. Recently, Gadiou et 
al. (2008) studied 24 Czech PPV isolates from 
five different plum orchards situated in Moravia. 
PPV-D isolates were identified in all orchards, 
PPV-Rec only in two of them. No natural sources 
of PPV were studied in the cited report. So the 
evaluation of natural sources of plum, myrobalan 
and blackthorn for the presence of PPV strains 
will continue to cover all regions and districts of 
the Czech Republic.
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