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Abstract

First reports on the occurrence of PPV in Austria date back to 1961 by Vukovits
in the Vienna region. Over the last years (1999-2003) a survey was carried out in
the eastern part of Austria, i.e. Niederdsterreich, Burgenland and Vienna, to type
PPV isolates originating from stone fruit orchards and hedges along their borders.
A total of 180 isolates was collected and analysed from different host species: Pru-
nus armeniaca, P. spinosa, P. cerasifera, P. persica and P. domestica were typed by sero-
logical and molecular (IC-RT-PCR and PCR/RFLP in the CP and the NIb-genes)
techniques (Laimer et al. 2003). The vast majority of Austrian PPV isolates (163)
belong to D strain and only a few isolates (10) could be assigned for sure to PPV-M.
For seven isolates, the serological and molecular data for strain identification were
not in agreement, which could be explained by sequencing analyses.
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Introduction

Vukovits (1961) reported the presence of PPV in Austrian plums in the Vienna
area, indicating that he suspected the possible origin of PPV in Austria through
diseased material imported during the war from ex-Yugoslavia, and diseased
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plants were 10-20 years old. Although he announced that for the future it was in-
tended in Austria to test generally stock material for viruses (at least the larger
fruit tree nurseries), during the following years little was done to create awareness
among the growers for he importance of virus-free planting material. By 1988 in
Styria, the major plum growing area, 21 000 trees had to be eradicated due to PPV
and further 3000 in 1989 (Keck 1992). Since 1986 at the IAM a project for the pro-
duction of MAbs against PPV was initiated and by that time it was possible to iden-
tify infected material of Prunus domestica L., P. armeniaca L. and P. persica (L.) Batsch.
Currently no official data are accessible on the occurrence of this quarantine object
(Plum pox... 1992).

Materials and methods

Over the last years (1999-2003) 180 Plum pox virus (PPV) isolates were identi-
fied in different stone fruit growing areas in the eastern part of the country, i.e.
Niederosterreich, Burgenland and Vienna. The isolates were collected from plants
in orchards, but also from hedges along the borders of the orchards or along roads
in their close neighbourhood. These were in detail: Prunus armeniaca (26 isolates),
P. spinosa L. (8), P. cerasifera Ehrh. (7), P. persica (11) and P. domestica (128).

The isolates were characterised by serological and molecular techniques
(IC-RT-PCR, PCR/RFLP in the CP and the NIb-genes). Tissue cultures of P. arme-
niaca infected with selected isolates were established for the purpose of better
availability of the pathogen all the year round for the improvement of diagnostic
and elimination procedures (Laimer 2003 b), as well as for in vitro challenge infec-
tion experiments with transgenic plants (Laimer 2003 a).

54 selected isolates from wild and cultivated Prunus species (one from P. arme-
niaca, two from P. cerasifera, two from P. persica and 49 from P. domestica) were ana-
lysed by DASI-ELISA with the five internationally accepted monoclonal antibodies
used for PPV detection and strain differentiation: 5B as universal antibody and
4DGS5 as specific to PPV-D (Cambra et al. 1994), AL for PPV-M (Boscia et al. 1997),
EA 24 for PPV-EA (Myrta et al. 1998 b) and AC for PPV-C (Myrta et al. 2000).

Beyond that, seven PPV-specific MAbs, EA4, EA5, EA8, EA11, EA12 and EA18
(Myrta et al. 2001) were used to evaluate the intra-strain variability of Austrian
isolates in comparison with other European isolates, in order to distinguish be-
tween different M-isolates according to their geographic distribution: a Mediterra-
nean and a Central-European subcluster.

Results

The vast majority of isolates encountered were of D-type, and only a few iso-
lates could be assigned with certainty to M-type (Tables 1-5).
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Table 1
PPV-isolates found in Prunus armeniaca
Isolate . . . Strain group
Origin Cultivar/tree Year of sampling
number ELISA PCR/RFLP

1 | Gerasdorf Vinschger M. 2/2 1999 D
2 | Gerasdorf Spite Holbling 5/4 1999 D
3 Gerasdorf Kittseer M. 5/5 1999 D
4 | Gersthof P. armeniaca 1 2000 D
5 Gerasdorf Goldrich VI/4 2000 D
6 | Gerasdorf P. armeniaca 4/2 2001 D
7 | Gerasdorf P. armeniaca 2/5 2001 D
8 IAM P. armeniaca in vitro (Sch) 2001 D D
9 IAM P. armeniaca in vitro (B) 2001 D D
10 IAM P. armeniaca in vitro (Sz) 2001 D D
11 IAM P. armeniaca in vitro (DM) 2001 D D
12 IAM P. armeniaca in vitro (AU) 2001 D D
13 Poysdorf 1 P. armeniaca C (Sch) 2001 D
14 | Poysdorf 2 Lejuna 2001 D
15 | Wien Kecskemeter 2002 D
16 IAM Rosensteiner 2002 D D
17 IAM Rosensteiner 2002 D D
18 |NO Hargrand 2002 D
19 | Gerasdorf Unterlage 2002 D
20 | Gerasdorf R6/B4 2002 D
21 Gerasdorf UL altes Quartier 2002 D
22 | Poysdorf 2 R2/B2 Hargrand 2002 D
23 | Poysdorf 2 R3/Mitte Hargrand 2002 D
24 | NO R6/B3 Rouge de F. 2002 D
25 |NO R1/B2 Polonais 2002 D
26 | Poysdorf 3 R1/B5 Hargrand 2002 D

Table 2

PPV-isolates found in Prunus spinosa
. . Strain group
Isolate number Origin Year of sampling
ELISA PCR/RFLP
1-7 Haschhof D
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Table 3
PPV-isolates found in Prunus cerasifera
. . Strain group
Isolate number Origin Year of sampling
ELISA PCR/RFLP
1 Gerasdorf 1999 D
2 Wien 19 1999 D M
3 Wien 13 2001 M
4 Tiirkenschanzpark 2001 D
5 Wien 19 2001 D M
6 Gerasdorf 2001 D D
7 Gerasdorf 2001 D
Table 4

PPV-isolates found in Prunus persica

PPV-isolates found in Prunus domestica

. . . Strain group
Isolate number Origin Cultivar tree | Year of sampling
ELISA PCR/RFLP
1 Gerasdorf Suncrest 12/24 1999 M D
2 Poysdorf 2 Earlycrest 2000 D
3 Gerasdorf Suncrest V/17 2000 D D
4 Gerasdorf Nectaross V/11 2000 D
5 Gerasdorf Benedicte I1/2 2000 D
6 Gerasdorf V1/6 2001 D
7 Gerasdorf VIl/4 2001 D
8 Gerasdorf V1/7 2001 D
9 Gerasdorf VIII/2 2001 D
10 Gerasdorf X/1 2001 D
11 Gerasdorf Suncrest 2002 D
Table 5

.. . Strain group
Isolate number Origin Year of sampling
ELISA PCR/RFLP
1 Poysdorf 1 1999 D
5 Poysdorf 3 1999 D D
1 Poysdorf 4 1999 D D
2 Gerasdorf 1999 D D
4 Wien 19 1999 D M
2 Wien 19 1999 D D
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Table 5 - cont.

2 Klosterneuburg 1999 D D
13 Haschhof 1999 D D
9 Burgenland 1999 D D
2 Wien 2000 D
1 Poysdorf 1 2000 D
4 Poysdorf 3 2000 D
2 Gerasdorf 2000 D
5 Klosterneuburg 2000 D
1 IAM 2000 D D
6 Marchegg 2001 D D
1 Marchegg 2001 M M
1 Poysdorf 1 2001 D
7 Poysdorf 3 2000 D D
1 Wien 13 2001 M M
6 Wien 19 2001 D D
10 Klosterneuburg 2001 D D
1 IAM 2001 D D
6 Gerasdorf 2001 D D
14 Wien 19 2001 D
1 Postojna 2002 D
1 Izola 2002 D
3 Niederdsterreich 2002 D
7 Kittsee 2002 D
1 Niederdsterreich 2002 D
1 Poysdorf 2 2002 D
7 Retz 2003 M M
Discussion

The situation of PPV strains in Austria is similar to that reported for Slovakia
(Glasa et al. 2003) and Czech Republic (Polak et al. 2003) but in clear contrast to
the results described from the Balkan countries (Varveri and Boutsika 1998, Myrta
et al. 1998 a, Dulic-Markovic 2003, Kamenova et al. 2003, Stamo et al. 2003). Ac-
cording to the serological characterisation for intra-strain variability with the
MAbs they are M-isolates of the Mediterranean group (PPV-M,), which could be
correlated with the distribution pattern of planting material.

The differentiation by PCR/RFLP according to Wetzel et al. (1991) did not
yield reliable results, since we found several isolates indicated as M-type strains
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with this method, which in the serological countercheck and by sequencing were
found to be clearly D-type strains.

Sequencing of the amplified products confirmed a base pair exchange in the rec-
ognition site for the restriction enzyme, which obviously leads to a false result
(Mendonga 2004). By comparing the sequences of selected isolates of PPV from
Azores and Austria (Laimer et al. 2003), it was possible to verify that PPV-JA10 be-
longs to D-type and PPV-33 to the M-type, which is in agreement with serological
and PCR-RFLP data. PPV-25, which was serologically recognised as D-type, but
was not digested in the PPV-D Rsal specific site (Wetzel et al. 1991), showed a se-
quence homology to PPV-M type in the putative Rsal restriction site, but the re-
maining sequence is typical of PPV-D strains (Mendonga 2004). In fact, Olmos et
al. (1997) developed their strain specific primers for PCR detection of different
PPV strains exactly in this area, and one base pair mismatch versus four matches
seem sufficient to overcome the problem.

Conclusions

Since Austria joined the EU in 1995 and adopted the respective legislation on
the phytosanitary standards of stone fruit planting material (Council Directive
92/33/EEC) the increased information activities of fruit grower consultants on the
danger represented by PPV and the intensified control of nurseries by phyto-
sanitary service have led to a general alert and therefore to a more rapid identifica-
tion and subsequent removal of PPV-infected trees.

In this report, however, we could not include data on the situation concerning
PPV in Styria, another major stone fruit producing area, but the presence has been
confirmed and tried to control by the use of PPV-tolerant plum cultivars from Ger-
many (Szith, personal communication 2004). In other regions of Austria stone
fruits are grown mainly for domestic purposes, however, PPV has been detected by
the Phytosanitary Control Agency also in plums from Tyrol (Riedle, personal com-
munication 2000).

In order to correctly estimate the incidence of this quarantine object, however,
we consider a matter of outmost importance to carry out, besides strict controls of
the nurseries, regular surveys also of stone fruit orchards and neighbouring wild
habitats, if they are populated by wild or savaged Prunus relatives that might serve
as intermediate hosts and allow unadvertised building-up of inoculum.
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