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Manifestation of Practical (Field) Resistance of Apricot (Prunus
armeniaca) to Plum Pox Virus (Sharka Virus, PPYV)

Antoniy Stoev
Institute of Soil Science, Agrotechnologies and Plant Protection (ISSAPP) “Nikola Pushkarov”, Sofia

Abstract

The investigation was aimed at the receptivity and possible reactions of apricot (Prunus armeniaca)
to plum pox virus (sharka virus, PPV) widely spread not only in the orchards but in the uncultivated terrains
on the territory of Bulgaria, where fruit trees of the genus Prunus grow.

Field observations of manifestation of plum pox (sharka) disease were carried out during the period
of 2015-2017. They covered trees of plum (P. domestica), wild plum (P. cerasifera), peach (P. persica)
and apricot (P. armeniaca). Apricot seedlings grown in the yard nearby the Plant Protection Department of
ISSAPP were also included in the investigation. The seedlings originated from pits with and without sharka
symptoms. A double antibody sandwich enzyme linked immunosorbent assay (DAS ELISA) was used for
detecting the viral pathogen.

The spread of plum pox disease was visually identified in all investigated orchards. Plum trees were
the most contaminated. Single cases of sharka on wild plum, peach and apricot trees were also observed.
During the period of investigation apricot seedlings remained healthy and the results of DAS ELISA were
negative. Apricot seedlings were not receptive to PPV in field conditions when the insects (aphids) were
natural vectors of the viral infection. The apricot trees could have been infected through infected rootstock
(P. cerasifera). The results confirmed that apricot generative posterity remained free of PPV.
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Pesrome

N3cnenBaneTo € HACOUEHO KBbM YCTAHOBSIBAHETO Ha MHQeEKLHUs OT BUpyca Ha wmapkara (PPV) nmpu
KaiicuaTa U Bb3MOKHUTE pEeakIlMy Ha TO3U BUI KbM Hero. PPV e mmpoko pasnpocTpaHeH He caMo B rpa-
JUHUTE, HO U B HEKYJITUBUPAHUTE IUIOIIM HA TEpUTOpUsITA HA bbiarapus, KbIeTO pacTaT IbpBETa OT POJ
Prunus. IIpoBeaenu ca noscku o0cnenanus B nepuoaa 2015 — 2017 ronuna B paitona Ha oOumHutre bo-
xypuie u KoctuaOpon. O6cneaBanusTa o0XBaiar IbpBeTa OT BUoBeTe ciusa (P domestica), mxanka (P,
cerasifera), npackoBa (P. persica) v kavicusi (P. armeniaca). B u3cienBaHeTo ChIIO ca BKIIOUEHU KaliCHeBH
ceMeHayeTa, OTIVICIaH! B JIBOpa Ha HarpaBlieHue ,,3amuTa Ha pactenuara’” kM UITA3P.

CemeHnauerara IpOU3X0KIAaT OT KaliICUEBU KOCTUIIKH, HIKOM OT KOUTO C IPU3HALM HAa IIapKa U APYTH
0e3 mpu3HaI. BapuaHThT ,,JBOCH aHTUTSJIOB CaH/IBUY Ha UMyHOeH3uMHHs copOenTeH tect (DAS ELI-
SA) e uznosn3BaH 3a oTKpuBaHeTo Ha PPV.

[Ilapkara e ycTaHOBeHa BH3yaJlHO BbB BCHUKHM OOcCielBaHU ydacThilu. Hail-uecto mpusHanute ce
HAOIO/IaBaT MO CIMBOBHUTE AbPBETa. ENMHUYHY CIydaw ca OTKPHUTH NpPU JDKAHKA, MPACKOBA U Kaicusl.
3apasara npu KaliCMHeBUTE IbpBETa BEPOSATHO € JIOIjIa OT 3apa3eHaTa JDKaHKoBa mojasioxkka. Kaiicuesure
CEeMEHayeTa B OCEMIOIMIIIHUS IEPUO/] Ha U3CIIeIBAaHETO He ca 3apa3eHu oT PPV. Tosa nokassa, ue renepa-
TUBHOTO ITOTOMCTBO Ha KaiiCUsiTa B €CTECTBEHH YCJIOBUS, KbJACTO MMa HACEKOMHHU MTPEHOCUTENH Ha 3apa3a-
Ta, HE € Bb3npuesao PPV.

Introduction

The virus disease sharka on plums or  and Sari¢, 1986; Kalasan and Bilkej 1989; Kegler
plum pox has been established on a number of  and Hartmann, 1998; Fujiwara et al., 2011). In
drupaceous fruit species all over the world (Duli¢  Bulgaria, the disease endangers mostly the plum,
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peach and apricot. The fruits of infected trees of the
above mentioned species may drop prematurely.
The marketable appearance of those remaining on
the trees deteriorates due to specific deformations.
The pulp undergoes undesirable changes, thus
making the fruits unsuitable for fresh consumption
and processing. The PPV infection may cause
drying of branches in some plum cultivars that are
sensitive to the pathogen.

The damages that are likely to be caused by
sharka impose the need of a respective disease
control. At present, preventive disease control is
the most important measure. It can be achieved
by spatial isolation from the primary sources
of infection, imposition of quarantine, prompt
eradication of already infected trees and application
of insecticides against disease vectors, i.e. aphids
(Atahasoff, 1933; Grigorov, 1980).

The disease has been known for a long time
in Bulgaria and is spread in almost all areas of the
country, where drupaceous fruit species can be
grown. The most important characteristics of the
fruit cultivars are their PPV resistance or tolerance.
That is why the issue of receptivity of separate
species of the Prunus genus to PPV is important
both from the theoretical and practical point of view
(Iliev and Stoev, 2002; Iliev et al., 1999; 2011).

Materials and Methods

The study was carried out on apricot seed-
lings, grown in the yard of the Plant Protection
Department of SSAPP ,Nikola Pushkarov”. The
seedlings were grown from pits of apricot fruits
without superficial symptoms of sharka. The fruits
were purchased from a farmer’s market intended to
be consumed as fresh dessert. Whitish ring spots,
typical of sharka, were found only on the shells of
several pits.

The collected pits, with or without sharka
symptoms, were sown in the open in the spring of
2010 (Table 1). The five seedlings that grew from
them were not treated with insecticides against PPV

Table 1. Objects of the investigation

transmitting aphids even though sharka was com-
mon in the area.

A virus DAS ELISA test of leaf samples from
each seedling without sharka symptoms was made
at the end of May, 2017 (Adams, 1978; Kameno-
va and Stoev, 1987). The diagnostic reagents of
LOEWE Biochemica GmbH were used for the test,
according to the company’s instructions. Optical
density was recorded upon completion of the test
with spectrophotometer Multimode Detector DTX
880 at a wave length of 405 nm. The extinction
values exceeding the negative control at least three
times were assumed positive. The positive control
for the test was a leaf sample with sharka symptoms
from a plum seedling.

Results and Discussion

The examination of the seedlings in 2010-
2017 did not find any aphids invasion on the leaves.
No sharka symptoms were found during the same
period. The DAS ELISA data were negative for all
samples*. There was a positive result only for the
sample of a plum seedling with sharka symptoms,
grown on the same plot of ISSAPP (Fig. 1, No 15).

The lack of aphids infestation in all seedlings
showed that they were not attractive to those in-
sects, known as PPV vectors. Possibly, they were
not susceptible to the pathogen due to the hyper-
sensitivity of the leaf tissue to PPV. In this case,
a pricking by the stiletto of the virophorous insect
might cause micronecrosis in the pricking spot.
This prevents the spread of the infection in the leaf,
hence, in the plant organism.

The transmission of PPV to generative pos-
terity in drupaceous fruit trees and more specifical-
ly apricot has been targeted by a number of stud-
ies because of the importance of the results from
theoretical and practical point of view. The data in
the present paper are in conformity with those of
Pertrov (2014).

The lack of infection does not mean that
apricot cannot be infested with PPV. There is in-

Total number of sown pits —10

Total number of grown seedlings - 5

grown seedlings sharka symptoms

Pits with sharka symptoms — 5

2

Pits without sharka symptoms — 5

3
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* Apples are not host plants of PPV. They were tested as additional control.
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Fig. 1. Lack of infection in apricot seedlings in an area with widespread plum pox
There are three basic explanations of the negative results:

¢ neither of the seedlings were infected with PPV during the period of study;

¢ non-infected plants grew from the pits with sharka symptoms;

e the embryos of both pits with sharka symptom on the shells remained virus free

and the seedling were not infected.

formation in specialized sources about the spread
of sharka in apricot orchards and economic losses
suffered by fruit farmers. One of the possible rea-
sons of infection could be the grafting of the apricot
cutting on infected rootstock in the process of tree
production (Suti¢, 1964; Trifonov, 1972; Milushe-
va and Kamenova, 2006).

The susceptibility of apricot to PPV as well
as the reaction to this pathogen depends on the viral
strain characterization, cultivar of the apricot tree
and aphids’ species (Kegler and Hartmann, 1998;
Kamenova et al., 2003; Kamenova, 2015). The data
of the present study drew our attention to the so-
called practical resistance, also known as field resis-
tance. Practical resistance means that the cultured
plant is not infected by the pathogen under certain
conditions, known to the farmers. People can create
such conditions by studying the strain composition
of the pathogen, the cultivars’ response to it and the
species in the aphid population. When the strains
of PPV to which apricot cultivars are tolerant, are
known or there are no aphids to transmit the virus,
new profitable plantations can be created.

The first mention of sharka in specialized
scientific literature dates back to 1933 by Atanaso-
ff in Bulgaria. The disease became the reason for
the diversification of the list of plum cultivars due
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to the susceptibility of the then traditional cultivar
Kyustendilska sinya sliva to PPV. New cultivars,
resistant or tolerant to the pathogen, were created or
introduced for the new orchards. This contributed
to minimizing the losses to PPV that is spread all
over the country (Trifonov, 1972; Iliev et al., 1999).

The results of the studies conducted in the last
quarter of the 20™ and beginning of the 21 century
defined PPV as the most dangerous for plum trees
in the conditions of Bulgaria. This does not exclude
the need for constantly monitoring the infectious
background composition of newly created planta-
tions. PPV remains the target pathogen in breeding
new cultivars for resistance.

Conclussion

The apricot seedlings that developed in the
conditions of a natural infectious background re-
mained non-infected 8 years after sprouting. This
could be explained as a manifestation of practical
resistance. It can be used for preliminary screening
among the plants of generative posterity of the apri-
cot. Selected plants with valuable economic quali-
ties that remain virus free could be propagated in a
vegetative way. The vegetative posterity will serve
further to validate new cultivars and rootstock for
practical purposes.
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