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Plum-Pox Virus Incidence in Serbian Temerin Municipality
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Abstract: During two years of research, incidence of Plum pox virus (PPV, sharka disease) on
roadside and backyards Prunus trees was determined. Altogether 50 samples were analysed by
DAS-ELISA technique. All 35 analysed plum trees proved to be infected (35/35), in case of
myrobalan plum four samples were infected (11/4), apricot one (3/1) and one collected peach
sample was healthy (1/0). These results confirm the widespread presence of PPV both on plants
with clear symptoms, but also on symptomless Prunus species and underline the necessity of
growing tolerant or hypersensitive cultivars.
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Osszefoglalas: Kétéves kutatds sordn a szilvahimld virus elterjedését vizsgaltuk a délvidéki
Temerin kozségben. A levélmintakat az itszéli és kiskerti csonthéjasokrol gyiijtottiik. Osszesen
50 mintat vizsgaltunk DAS ELISA szerologiai mddszerrel. Minden megvizsgalt szilvaminta
fertdzottnek bizonyult (35/35), a ringlo esetében négy minta fertdzott volt (11/4), a sargabarack
esetében a begylijtott, illetve fertdzott ndvénymintak aranya 3/1, mig az egyetlen dszibarack
minta egészségesnek bizonyult. Az eredmények a virus széleskorli jelenlétét igazoljak, ami
sziikségessé teszi a tolerans fajtak termesztésének sziikségességét.
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1. Introduction

Plum pox virus is one of the most important member of genus Potyvirus. The main host plant
is the plum (Barba et al., 2011), but it can infect other grown stone fruit species (apricot, peach,
almond, sweet cherry, sour cherry), ornamental plants or wild Prunus species grown
spontaneously beside roads or parks (myrobalan plum, blackthorn, etc.). According to
Jevremovi¢ and Paunovi¢ (2014) the infection level by sharka disease in some Serbian orchards
can reach 80%. Emergence of the virus in Serbia caused economically important losses and
reduced the plum production, since the very popular autohtone plum cultivar PoZegaca is
extremely susceptible to virus infection. In 18 century plum was very important export
merchandise and contributed to state economy (Demeter, 2016). The anisometric shaped virus
is transmitted mechanically and by number of aphid species on non-persistent manner (Levy et
al., 2000). Since the transmission time is very short, the infection of healthy trees happens even
if the tree was previously treated by insecticides. Another important way of virus spreading is
the infected propagation material. Also an important way of virus spreading is grafting, so the
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propagation material becomes infected if the rootstock or scion is infected. There are about 10
different virus strains, among them very important are PPV-D (Dideron), PPV-M (Marcus) and
PPV-Rec (recombinant) (James et al., 2013). Strains can be differentiated by molecular tools,
but from practical standpoint it is important that the strains differ in their pathogenicity toward
different stone-fruit species, the symptoms on host plants can also be different and the
transmission efficiency by different aphid species (Serge et al., 2009).

2. Materials and Methods

Leaf sample collection from roadside or backyard Prunus species was carried out in 2021
(twenty sample) and 2023 (thirty). During the first year of research the samples were taken from
plum (five samples), apricot (three samples), myrobalan plum (11 samples) and peach (1
sample). In the second year of research we were focused on roadside or backyard grown plums,
so all thirty samples originated from plum trees. During sample collection the tree's GPS
position was determined and the samples coded. All samples were kept on +4 °C-on until the
serological analysis.

DAS ELISA kit produced by Loewe Biochemica GmbH was used to analyse the samples.
After the measurement of 0,25 g of leaf tissue and homogenisation in the extraction puffer the
standard DAS ELISA protocol was followed (Clark and Adams, 1977).

After incubation of leaf tissue with specific antibody and conjugated specific antibody the
positive samples were detected by BioTek Epoch spectrophotometer. The values were
compared to positive and negative controls. All samples with spectrophotometric value above
double value of negative controls average were considered as positive.

3. Results and Discussion

On the basis of the results of the serological analysis high Plum pox virus incidence can be
determined in Temerin locality: during first year of investigation all the analysed plum trees
were infected (5/5), in case of apricot one tree (3/1), myrobalan plum four (11/4) were infected,
and the only one peach sample was virus-free. During the second year of research all collected
plum samples from Temerin roadside or backyard proved to be infected (30/30).

On infected plum trees typical ringspots and mosaic symptoms can be observed (Figure 1
and Figure 2). The symptoms depend from plum cultivar, virus strain and ecological factors
too. Fruits from infected trees regularly have less sugar content and other fruit quality
parameters are reduced (Kensaku et al., 2020).
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Figure 1. Typical ringspots on plum leaves caused by Plum pox  Figure 2. Mosaic symptoms of Plum pox
virus virus infected plum leaves

While in case of infected plum trees the symptoms can be easily discovered in case of
myrobalan plum even the symptomless trees proved to be infected. These findings can be very
important from the standpoint of virus (sharka) disease control, since in the case of eradication
measures it is not enough to destroy the trees with visible symptoms. It is necessary to test all
Prunus species and destroy all sources of inoculum. Wild or ornamental Prunus species often
can be the host of virus and serve as virus inoculum source.

This kind of high Plum pox virus incidence is not typical just for the Temerin region, but
also for regions of the province Vojvodina (Bagi et al., 2021). From practical standpoint it means
that the old, autochtone, but very virus susceptible cultivars like Pozegaca can not be grown,
but also it means that even in the case of planting virus —tested or virus free planting material,
the newly planted orchard after few years became infected, because of broad existence of virus
source.

Non-persistent or stylet-borne manner of virus transmission and possibility that different
aphid species are capable of virus transmission are facts which makes control measures, (like
use of insecticides) uneffective. Basic control measures, like planting a virus tested plant
material is still essential, but because of the broad presence of infected Prunus species is not a
long term solution. There are a number of examples in plant pathology history that eradication
measures on some regions, even countries can be effective. In Brasil more than 4 million citrus
trees were destroyed to prevent losses from CTV (Citrus tristeza virus) (Fadel et al., 2018).
Similar measures were effective against PPV in Puglia region in Italy (Boscia, pers. com.).
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Canada spent 125 million dollars from 2001 for destroying the PPV infected trees and producers
compensations (Wang et al., 2006). In Serbia eradication measures were taken in the
municipality of Lazarevac.

Without possibility of producer compensation on state or region level after eradication, and
in the case of widespread presence of virus infection, the solution can rely just on plant
breeding. Since the virus resistance is multigenic (Levy et al., 2000), the traditional breeding
programs worked on breeding of tolerant or hypersensitive cultivars (Neumdiller et al., 2010).
Tolerant stone fruit cultivars secures relatively stable and quality yield even after Plum pox
virus infection. Hypersensitive cultivars are reacting by necrosis of infected tissue and in this
way prevents the spreading of virus to uninfected plant parts. Planting of tolerant cultivars is in
some way a coexistence with the virus, since the tolerant, infected trees are also a further source
of infection. In some countries by tools of molecular genetics, the genes which are coding the
virus coat protein are inserted in the plant genome. In that way transgenic plants became
resistant to plant virus (Malinowski et al., 2006).

5. Conclusions

In the Province of Vojvodina every condition for plum pox virus outbreaks exists, since virus
and the susceptible hosts are widespread, and the climate is favourable for vector transmission.
Among plant protection measures growing of tolerant stone fruit cultivars and planting of virus
tested plant material can moderate the economic losses.
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