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Abstract
POLAK J. (2002): Distribution of Plum pox virus in the Czech Republic. Plant Protect. Sci., 38: 98—102.

Plum pox virus (PPV) iswidely distributed in plums and myrobalans in western, central and eastern Bohemia, in north-western,
central and north-eastern Moravia of the Czech Republic. In southern Bohemia and partly also in southern Moraviathereisonly
alow and sporadic incidence. Naturally growing plums and myrobalans, and plums growing along roads were found to be the
main sources and reservoirs of PPV infection. This high incidence in naturally growing plum and myrobalan trees makes it
impossibleto grow plum cultivarsthat are susceptibleto PPV; only resistant cultivars can be grown in this country. In blackthorns
the occurrence of PPV islimited to the regions with high and long-term presence of the virus. Therefore, we can conclude that
blackthorn is not the primary, but a secondary source of PPV. On the other hand, sweet and sour cherries at |ocalities of central
and western Bohemia, and of southern Moraviaare PPV -free. Till now the presence of strain PPV -C was not proved in the Czech
Republic. Strain PPV-M was proved only in two plum and one damson trees. It was also found in one apricot and one peach
orchard planted with imported nursery material. Strain PPV-M appears to have been introduced recently and is absent from or
has a very low incidence in spontaneous PPV hosts, while the widespread and long-term dissemination of strain PPV-D may

indicate that it originated in the Czech Republic.
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Sharka disease appeared in Bulgaria in the widely
grown plum variety Kjustendil in 1917. The disease has
spread from the Balkans to central and western Europe.
It is caused by Plum pox virus — PPV, the economically
most important member of the genus Potyvirus. Sharka
symptoms were first observed on plums in the district
Chrudim (Central Bohemia) in the 40ies. Plum pox virus
was first detected in the Bohemian part of Czechoslova-
kia in 1952 (SMOLAK & NOVAK 1956). The disease
reached Spain and Portugal in 1984. In the last decade of
the 20" century it wasreported in Chile, Indiaand Azores,
in 1999 in the U.S.A. (Pennsylvania) and in 2000 in Can-
ada (Ontario, Nova Scotia). The major sources of PPV are
diseased Prunus species from which the virus spreads by
grafting or by aphid vectors. Wild Prunus species or oth-
er host plants can be considered as potential reservoirs of
thevirus. Four distinct serotypesof PPV strainshave been
identified: PPV-D, PPV-M, PPV-C and PPV-El Amar.
PPV-ElI Amar infects mainly apricots and was detected
only in Egypt. PPV-C infects sweet and sour cherries,
and was detected only in Italy, Moldova, Bulgaria and
Hungary. PPV-D and PPV-M strains are prevalent, in-

fecting plums, apricots and peaches in most countries
where PPV isdistributed. PPV-M strains originated from
Greece where they infect peaches (KERLAN & DUNEZ
1979) and are more pathogenic, especially for peaches
and apricots. Hence rises the impression of European vi-
rologiststhat PPV-M strainsare prevalent in Eastern and
Central Europe.

For the gradual elimination of PPV it is necessary to
know the epidemiology of the disease, particularly the
distribution of natural sources of virus infection and the
occurrence of PPV strainsin spontaneous hosts. PPV and
its strains can by transmitted nonpersistently by different
species of aphids colonizing fruit-trees.

An investigation into the diversity and distribution of
natural sources of PPV in the Czech Republic began in
1996. Partial results were published by POLAK (1997),
and by POLAK and PiVALOVA (2001) for the years 1999
to 2001. PPV isolates from spontaneous hosts were anal -
ysed for the serotypes they belonged to. Some intensive
apricot and peach orchards were also tested for the pres-
enceof PPV strains. The objective of thiswork isto study
the present status of PPV occurrence in the Czech Re-
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public. In addition, the monitoring of diversity and dis-
tribution of natural sources of PPV throughout the coun-
try continues.

MATERIAL AND METHODS

Plant material

Naturally growing plum trees, myrobalan and black-
thorn were evaluated for the presence of PPV infection
in different regions and localities of the Czech Republic.
Naturally growing plants were trees or shrubs that origi-
nated from seeds or suckers, usually in uncultivated stands
(Fig. 1). Old plum trees growing along roads were aso
tested.

Naturally growing sweet cherry and sour cherry trees
as well astrees growing in old uncultivated orchards in
areas of central and western Bohemiaand southern Mora-
viawith ahigh incidence of sharka on plumswere tested
for the presence of PPV. Especialy trees showing dif-
fuse spots or rings in leaves were tested.

The occurrence of strain PPV-M wasinvestigated from
1999 to 2001 at various localities in naturaly growing
plums, myrobalans and blackthorns. The presence of this
strain was also tested in two older intensive peach and
apricot orchards.

Visual evaluation, sampling and testing of PPV isolates

Visual evaluation and description of PPV symptomsin
leaves of plums, myrobalans (Fig 2), blackthorns and
cherries were carried out in May and June of the years
1996 to 2001. Flowers and or leaves from investigated
trees were sampled from at least four different branches

of thetreefor the detection of PPV by DAS-ELISA. PPV
isolates obtained from plums, myrobalans and blackthorns
in 19992001 were tested with monoclonal antibodies
specifically recognizing strain PPV-M (Agritest, Italy).
Treesfor evaluation were chosen randomly without con-
sideration of the presence of PPV symptoms.

Serological testing by ELISA

PPV polyclonal antibodies were used in DAS-ELISA
(CLARK & ADAMS 1977) for the detection of PPV in
natural hosts, plums, myraobalan, blackthorn or the sus-
pected potential natural hosts sweet and sour cherry. Sam-
ples for ELISA were prepared by grinding 0.2 g of leaf
tissue or flowers in phosphate buffered saline, pH 7.4,
with 2% polyvinylpyrrolidone and 0.2% of egg albumin
in the ratio 1:20. Indirect DAS-ELISA for the detection
of PPV-M isolates with PPV-M specific Mabs was per-
formed by the procedure of Agritest, Italy. Czech iso-
lates PPV-Vegama and PPV-Slivon, characterized by
KOMINEK et al. (1998) and PONCAROVA and KOMINEK
(1998) as PPV-M serotypes, and the PPV-M strain pro-
vided by INRA Bordeaux, France, were used as positive
controls. The PPV-W isolate characterized as PPV-D
serotype and the PPV-D strain provided by INRA Bor-
deaux, France, were used as negative controls in the
characterization of PPV isolates from natural sources
of infection. Two wells for each PPV isolate, the posi-
tive PPV-M controls (PPV-M, PPV-Vegama), negative
PPV-D controls (PPV-D, PPV-W), negative virus free
controls (PPV -free blackthorns and Nicotiana benthamia-
na) and buffer control per ELISA microplate were used.

Microplates were rated using a MR 5000 (Dynatech)
reader at 405 nm. The reading of A, was performed

Fig. 1. Group of plums
naturally growing from
runners, infected with PPV
(Central Bohemia, locality
Cerny Vil)
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Fig. 2. Fruits of an infected myrobalan with rings and spots as
symptoms of PPV

after 1-hour incubation of the substrate at room tempera-
ture. Samples with A . > 0.10 were considered as posi-
tive, and sampleswith A ;. < 0.03 wererated asnegative.

RESULTS AND DISCUSSION

Wild growing plums that had multiplied by runners, or
plums growing along roads, and wild growing myrobal-
ans multiplied by runners and seed dissemination were
found to be the main and primary natural sources of PPV
infection in the Czech Republic. Out of 343 plum trees

tested by ELISA, 174 were found to be PPV infected
(Fig. 3). Virusinfectionischaracterized by distinct symp-
toms on leaves and fruits. PPV infection of plums and
myrobalanswasfound mainly in central, western and east-
ern Bohemia, in north-western, central and eastern Mora-
via. Itissurprising that plumsareinfected even in upland
and mountain areas (Jeseniky, Beskydy) of Moravia. In
myrobalan, PPV was detected in 140 out of 280 trees
tested by ELISA (Fig. 4). A high variability of intensity
of symptoms in leaves and fruits was observed. There
were medium severe PPV symptoms on myrobalan fruits,
diffuse spots and rings without deformations. The area
with this spontaneous source of infection corresponds
with the occurrence of PPV in plums, even though my-
robalans are not frequent in the open countryside.

Altogether 280 blackthorns were investigated for
PPV -infection by means of ELISA. The virus was de-
tected in 41 bushes (Fig. 5). PPV symptoms in form of
diffuse spots and rings on leaves could usually be ob-
served. They were mainly mild, but sometimes it was
possible to find severe mosaic spots and rings on leaves
of infected shrubs. No distinct symptoms or mild discol-
orations were observed on fruits of blackthorns infected
with PPV. Infected blackthornswere found mainly in the
lowlands of central, western and eastern Bohemia, cen-
tral Moravia (areas of western, northern and eastern
Moravia have not yet been investigated), and in areas
with severe incidence of PPV in plums and myrobalans.
Blackthorns growing in forests, in margina areas with
low incidence of PPV in plums and myrobalans were
proved to be PPV -free.

4 PPV-infected tree of plum
PPV-free tree of plum
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Fig. 3. PPV detection 1n trees ot plum achieved 1n the years 1996—2001
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4 PPV-infected tree of myroban
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Fig. 4. PPV detection in trees of myrobalan achieved in the years 19962002

Sweet and sour cherries investigated for the presence
of PPV inlocalities of central and western Bohemia, and
southern Moravia were PPV -free. Until now only trees

showing diffuse spots and rings in leaves were investi-
gated by ELISA, these were 45 sweet cherry and 12 sour
cherry trees. Trees showing mosaic symptomsin leaves

A PPV-infected shrub of blackthorn
& PPV-free tree of myrobalan

Fig. 5. PPV detection in shrubs of blackthorn achieved in the years 19962001

101



\ol. 38, No. 3: 98-102

Plant Protection Science — 2002

were usualy infected with Prunus necrotic ringspot vi-
rus (PNRSV).

Occurrence of strain PPV-M was investigated from
1999 to 2001 at variouslocalitiesin 78 plum and damson
trees, 32 myrobalans and in 8 blackthorns. PPV-M was
detected only in two plum trees and one damson tree. Till
now PPV-M was not detected in myrobalans and black-
thorns. Strain PPV-M was found to be distributed in one
older intensive peach orchard in southern Moravig; it was
proved with monoclonal antibodies by indirect ELISA.
The nursery material to plant this orchard had been im-
ported from abroad. PPV -M was also proved in two peach
trees of the variety Lesiberian in the orchard of the Fac-
ulty of Horticulture, Lednice, southern Moravia. Strain
PPV-M was not found in one intensive peach orchard in
central Bohemia (near Slany). This strain was detected
inan apricot orchard at Hrusky, southern Moravia. Again,
the apricotsfor planting had been imported from abroad.
On the other hand, strain PPV-M was not detected in an
apricot orchard at Velké Pavlovice, southern Moravia.
The trees planted at this locality had been grown in a
Moravian nursery. Part of the trees in this orchard had
become infected with PPV-D 20 years ago.
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POLAK J. (2002): RozSifeni viru Sarky §vestky v Ceské republice. Plant Protect. Sci., 38: 98—102.

Virus Sarky §vestky, Plum pox virus (PPV), je Siroce rozsifen na §vestkach a myrobalanech v zapadnich, stfednich a vychod-
nich Cechach a na severozapadni, stfedni, severovychodni a jihozapadni Moravé. Nizky a sporadicky vyskyt PPV je pouze
v jiznich Cechach a &Asteéné také na jizni Moravé. Jako hlavni zdroje a rezervoary infekce PPV v Ceské republice byly
zjistény ptirozené rostouci Svestky a myrobalany a Svestky rostouci podél silnic. Vysoky vyskyt PPV v pfirozené rostoucich
stromech §vestky a myrobalanu znemoziuje v CR péstovani odrid $vestky nachylnych k PPV. Jedina moZnost je p&stovat
odrudy rezistentni k PPV. Vyskyt PPV na trnkach je omezen na oblasti se silnym a dlouhodobym rozsifenim viru. Proto
dochézime k zavéru, Ze trnka neni primarnim, ale pouze sekundarnim zdrojem PPV. Tfe$né a visné na lokalitach stfednich
a zapadnich Cech a na jizni Moravé jsou $arky prosté. Piitomnost kmenu PPV-C nebyla dosud na tizemi CR prokazana.
Ptitomnost kmenu PPV-M byla prokazana ve dvou stromech §vestky a v jednom stromu slivy. Kromé toho byla pfitomnost
PPV-M prokazana v jednom sadu merunék a v jednom sadu broskvoni vysazenych z importovaného Skolkaiského materialu.
Absence nebo velmi nizky vyskyt kmenu PPV-M ve spontannich hostitelich PPV indikuje ptivod a dlouhodobé rozsifeni kmenu
PPV-D na tizemi CR, zatimco PPV-M byl introdukovan nedavno.

Kli¢ova slova: virus Sarky $vestky; rozsiteni; ptirodni zdroje; kmeny PPV
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