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The occurrence of plum pox disease (sharka) on plum trees in southern Poland
was reported in early 60’s (Szczygiel 1962, Pienigzek 1962). The disease had a se-
vere damaging effect on plum orchards and fruit processing enterprises. Following
this finding, the research was initiated at the Research Institute of Pomology and
Floriculture, Skierniewice, and at Agricultural University, Krakow. The aim of the
first studies was to address practical problems, and to gain more insight into plum
pox epidemiology. The sensitivity of plum cultivars to infection, diversity of symp-
toms appearing on leaves and fruit and transmission of PPV by aphids Brachycaudus
helichrisi Kalt. and Phorodon humuli Schr. were described (Basak et al. 1967, Za-
wadzka 1967, Zawadzka and Millikan 1971). Pielka et al. (1971) reported, that
plum pox was observed on 26 up to 76% of the trees of ‘Sweet Common Prune’ -
the cultivar dominating in southern Poland. The fruits from infected trees were
much smaller, had less sugar and were not suitable for jam production. The recom-
mendations how to control the disease were developed and published by Zawadz-
ka (1967).

The study on transmission of PPV, performed in greenhouse condition by
Smolarz and Zawadzka (1978), revealed that four of five tested aphid species, oc-
curring in plum orchards in Poland, were the vectors of the virus. Brachycaudus
helichrist, B. cardui L., P. humuli and Myzus persicae Sulz. were able to transmit PPV
with similar efficiency, and no transmission was observed for Hyalopterus pruni
Goeffr. These results confirmed earlier report published by Kunze and Krczal
(1971). Herbaceous plants, known as secondary hosts of aphid vectors of PPV,
were tested for their ability to be infected by this virus (Zawadzka and Smolarz
1978). Nine out of 19 plant species studied, got infected with PPV when inocu-
lated mechanically. Four of them: Careopsis tinctora Nutt., Zinnia elegans L., Dimor-
photheca aurantiaca hybrida DC. and Trifolium sp., became infected after feeding of
viruliferous B. helichrysi aphids. The concentration of PPV in some of those plants
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reached high level. This suggested that those species may play an important role
in the spread of PPV, if present in plum orchards or close vicinity.

Electron microscopy studies of the cytological changes induced in plants by in-
fection with PPV were published by Golinowski and Garbaczewska (1980).

To enable a wide scale testing for PPV, polyclonal antibodies were prepared
against local strains: PPV-S (Zawadzka and Mierzwa 1981, Malinowski 1998)
and PPV-J4c (Malinowski et al., unpublished). Two monoclonal antibodies: V/8
and V/13 against PPV-S have also been prepared and tested (Malinowski and Po-
rebska, unpublished).

Not later than in the 80’s the virus moved also to peach (including nectarine)
and apricot (Phot. 1). A study was conducted during 1999-2001 to assess diversity
of PPV isolates found in naturally infected plants in Poland (Malinowski and
Zawadzka 2002, Malinowski 2003). The serotype of isolates from 162 plum, 20
peach and four apricot trees was checked using monoclonal antibodies: 5B and
4DG5 (Cambra et al. 1994), AL (Boscia et al. 1997), 05 and 06 (Navratil et al.
1998), EMA 13C (prepared by Dr. Davis, HRI, East Malling, unpublished data)
and V/8, V/13 (Malinowski and Porg¢bska, unpublished). Some samples were also
tested with AC and EA24 — monoclonal antibodies specific for cherry isolates and
El-Amar isolate (Myrta et al. 1998). Selected isolates were also tested using
type-specific RT-PCR and RT-PCR-RFLP method as described by Wetzel et al.
(1992) and Candresse et al. (1998). The overwhelming majority of Plum pox virus
isolates proved to belong to D-type serological group. Isolates belonging to two
sub-groups of D could be distinguished using monoclonal antibodies V/8 and
V/13. None of tested isolates reacted with monoclonals specific for El-Amar or
cherry strains of PPV. However, the polyclonal and monoclonal antibodies pre-
pared against PPV-S reacted with El-Amar strain and with several cherry isolates.
So far, PPV was not detected in cherry trees in Poland. Few isolates originating
from three places proved to be M-type, according to results of serological tests,
type specific RT-PCR and RT-PCR-RFLP. One of PPV isolates could be classified to
D-type based on the reaction with monoclonal antibodies and type-specific
RT-PCR, but it showed RFLP pattern characteristic for M-type group. A point mu-
tation, responsible for those mixed properties, was identified (Malinowski 2005).
A coat protein gene sequence was read for five isolates: PPV-S (Wypijewski et al.
1994, GenBank: U27652) PPV-AIN (GenBank: AF332871), PPV-J4c, PPV-L5, and
F33 (Malinowski, unpublished data).

A continuous effort to control sharka has been undertaken by responsible insti-
tutions. Since 1990, Plum pox virus has a status of obligatory controlled plant patho-
gen in Poland. The official programme was launched in 1998 by Plant Protection
Service, to eradicate plum pox (Zandarski 2001, Zandarski and Zych 2005). At
least a single infected tree was found, during surveys made by Plant Protection Ser-
vice in 1996-1998, in 8% of nurseries and 13% of bearing orchards (Zandarski and
Chodkowski 1999). The situation is gradually improving, although there are still
some regions where sharka is relatively widespread. Surveys for PPV and ELISA
test are included in virus free certification schemes which means that infected and
suspected material is removed from propagation stock and destroyed.
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It seems that only introduction of resistant cultivars could bring a long-term re-
lief from PPV problems for plum growers. The search for cultivars/clones resistant
or at least tolerant to plum pox started in early 70’s. Several series of field experi-
ments were conducted by Zawadzka (1980) and Zawadzka et al. (1994, 1998). In
the first experiment conducted from 1970 till 1980, symptoms induced by Plum pox
virus on shoots of ‘Italian Prune’, ‘Dabrowicka Prune’, ‘Green Gage’ and ‘Kirke’s
Blue’ cvs., were observed for the first time. Typical pattern of shoot symptoms was
flattening and longitudinal cracking, followed by the death of impaired branches
and finally the whole tree (after six-seven years). Such symptoms started to appear
in the fourth year after infection and they appeared on trees which were chip bud
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Phot. 1. The symptoms of plum pox. Leaves of infected plum (A, B, C), peach (G) and apricot (I).
Fruit (skin, flesh and stone) symptoms on plum (D, E, F), peach (H) and apricot (J).
Premature fruit dropping of plum (K)

(phot. A, B, C, D, E, F, G, H, I and K by T. Malinowski, phot. J by D. Rasz-Zajac)
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inoculated with PPV as well as on the trees infected by virus transmitted by aphids.
‘Oullins Golden’ was found to be most tolerant to PPV infection among the
cultivars tested in this first experiment Zawadzka (1980). In the following trial,
mainly newly introduced to Poland American and Yugoslavian cultivars were stud-
ied. Great differences in reaction of PPV infected trees was observed. The Ameri-
can cultivar ‘Amers’ and Yugoslavian ‘Cacanska Najbolja’ appeared to be most
resistant to infection (Zawadzka et al. 1994, 1998). The results of these experi-
ments were valuable to Polish farmers, who liked to plant plum orchards.

A breeding programme with the goal of receiving cultivars resistant/tolerant to
PPV was initiated in 1991. Over three thousand of seedlings were produced and
evaluated (Jakubowski 1998). Additionally to the conventional breeding efforts,
PDR (pathogen derived resistance) approach was applied. The studies on transfor-
mation of tobacco (model plant) and plum were conducted by Wypijewski et al.
(1995) and Lis et al. (1998). Transgenic plum clones obtained by Scorza et al.
(1994) have been evaluated in the field near Skierniewice, under a high infection
pressure. It has been shown that C5 clone, although not immune, is highly resis-
tant to Plum pox virus (Malinowski et al. 1998, Hily et al. 2004, Malinowski et al., in
press) and might be used for overcoming plum pox problem, assuming its accep-
tance by the law (GMO release) and general public (consumers). Testing of new
cultivars obtained by conventional breeding and described as “absolutely resis-
tant” to PPV (Hartmann and Petruschke 2000), is planned to be started in 2005.
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