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PE3IOME

Plum pox virus (PPV, pog
Potyvirus) e npuunHuTen Ha 6onecTTa
Lapka, KosiTo ce cunta 3a Hali-narybHoTo
BUPYCHO 3abonsBaHe npu KOCTWU/IKOBUTE
Bngose. OT CBOETO OTKpUTME npe3 1932
r. B bbarapusa 6onectrta ce pasnpocTtpa-
HABa nporpecuBHo B UuUsna Espona u
OPYrM  KOHTMHEHTUW, C U3K/OYEHME Ha
AscTpasnivga. PPV npuunHABa 3HaUYNTESTHU
3arybm B o6uBa 1 NoOHWXaBa Ka4yecTBOTO
Ha naogoBeTe Npu YyBCTBUTE/THU COPTO-
BE C/NMBU, MpackoBm 1 kaiicuun. Lapkata e
ycTaHoBeHa B Cbpbus npe3 1935 r. u
Jocera e NoTBbPAEHO HA/IMYMETO Ha TpU
ocHoBHM wama (PPV-M, -D u -Rec).
Mpean netHagecet roguMHn B 3cneposa-
TEICKN UHCTUTYT NO OBOLLApCTBO, Yauak,
3anoyHa LIMpoKo-MalabHo npoyyBaHe 3a
Ha/MuMeTo, pasnpocTpaHeHUeTo, reHe-
TMYHOTO pasHoobpasve u enugemmnosno-
rmsita Ha wamoseTe Ha Plum pox virus.

B HacToAWOTO wu3cnedBaHe ca
00606LLEeHN pe3ynTaTuTe OT HalW MOJSICKU
n nabopaTopHu u3cnedBaHus, npegcTa-
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SUMMARY

Plum pox virus (PPV, genus
Potyvirus) is the causal agent of Sharka
disease that is considered the most
detrimental viral disease of stone fruits.
Since its discovery in 1932 in Bulgaria,
the disease has spread progressively to
entire Europe and other continents,
except Australia. PPV causes significant
yield losses and reduces fruit quality in
sensitive plum, peach and apricot
cultivars.

Sharka was reported in Serbia in 1935,
and so far the presence of three major
strains (PPV-M, -D and -Rec) was
confirmed. Fifteen years ago, a large-
scale study on the presence, distribution,
genetic diversity and epidemiology of
Plum pox virus strains has begun at the
Fruit Research Institute, Cacak.

In this review, we summarized the
results of our field and laboratory research
and presented the future prospects for
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BEHM ca 6bAewmn NepcrnekTMBu 3a KOHTPON
BbpXy 60nectta B Cbpbus, KbAeTO Liapka-
Ta e eHfeMuyHa, 3a MpUMeMNnBO MNoaAbLP-
XXaHe TbProBCKO Npon3BoACTBO Ha nioaoBe.

KntouoBn gaymun: Plum pox virus,
LLlamMoBe, KOHTPO/ Ha 6onecTTa

CwuHsaTa cnmBa ce cuuTa 3a efivH oT
Han-TpagMUMOHHUTE CpPbOCKM nNNoaoBe.
Cnopeg pgaHHm Ha FAO (FAOSTAT),
CpefHOTO roAWLLIHO NMPOU3BOACTBO HA CUHU
cnmeu B Cbpbus 3a nepuopa 2012-2017
r. e 404.109 t (FAOSTAT, 2017). bnaro-
NPUATHUTE KNUMATUYHU N NOYBEHWN YCNO-
BUSA, WKOHOMUYECKUAT UHTEpec 1 Tpaau-
uusaTa Ha oTrexgaHe u npepaboTka,
NnpaBAT CUHATA C/vMBa BOAELY, OBOLLEH
Buz B Cbpbus. Mpon3BoACTBOTO Ha Apyrn
KOCTWU/IKOBU  NJI0I0BE €  3HauYUTesHO
CKPOMHO. 3a CbluMsA nepuofs cpefHoTo
roAVWHO MPOU3BOACTBO Ha Kaiicum u
npackoBu e CbOTBETHO 22.529 t n 84.694 t.

Plum pox virus (PPV) e uecto
cpeLlaH naTtoreH npu KOCTU/IKOBUTE BUAO-
Be B Cbpbua. PPV e npuunHuten Ha
6onecTTa Wapka, KoATo e Hai-narybHoTo
BUPYCHO 3abofiiBaHe Mnpu CUHU CUBWU,
Kalicum, npackoBM W HeKTapuHu. Hsma
omumnanHn faHHM 3a 6pos Ha 3apase-
HUTe AbpBeTa ¢ PPV B cBeToBeH Mallab,
HO cropef oueHkata OT 90-Te roguHU
noseye oOT 100 MWUIMOHA KOCTWJ/IKOBYU
nnogHN gbpBeTa ca 3apas3eHn B EBpona
(Roy and Smith, 1994). MNMosiBaTta Ha wwap-
Ka uma Ccepuo3Hu arpapHu,, MKOHOMUYec-
KM 1 NONNTUYECKN nocneacTBusa. Hamansa-
BAHETO Ha Ka4yecTBOTO U pAobuBa Ha
nnogoseTe, NpexaeBpeMeHHOTO onajaHe
Ha nnojoBeTe ca YecTo cpellaHuTe npo-
671eMy B OTIrNIEXAAHETO Ha YyBCTBUTENHN
copToBe C/MBa, KalicMsa W Mpackosa.
Crnopef, oueHKUTe, CBETOBHUTE pasxoau
(Nnpekn n Henpekn), cBbp3aHn ¢ PPV,
Bb3/M3aT Ha noseye oT 10 munmnapga
€BpO 3a nepuoj OT TpU AeceTunieTus
(Cambra et al., 2006).

PPV 3a nbpBM NbT € onucaH npu
cnHaTa cnuea (Prunus domestica L.) B
Bvnrapusa npes 1932 r., a Tpu rogmHu no-
KbCHO KU B Cbpbus (Atanasov, 1932;

disease control in the country where
Sharka is endemic to maintain feasible
commercial fruit production.

Key words:
strains, disease control

Plum pox virus,

Plums are considered one of
Serbia’s most traditional fruits. According
to FAO’s Food and agriculture database
(FAOSTAT), the average annual
production of plum fruits in Serbia in the
period 2012-2017 was 404.109 t
(FAOSTAT, 2017). Favorable climate and
soil conditions, economic interest, and
tradition of growing and processing made
plum a leading fruit species in Serbia.
Production of other stone fruits is
considerably modest. In the same period,
the average annual production of apricots
and peaches was 22.529 t and 84.694 t,
respectively.

A common pathogen of stone fruits
in Serbia is Plum pox virus (PPV). PPV is
the causal agent of the Sharka disease —
the most detrimental viral disease of plum,
apricot, peach and nectarine. There are
no official data on the number of PPV
infected trees worldwide, but according to
the estimation from the 1990s, more than
100 million of stone fruit trees were
infected in Europe (Roy and Smith, 1994).

Sharka occurrence has serious
agronomic, economic and political
consequences. Reduction of fruit quality
and vyield, premature fruit drop are the
common problems in the growing of
sensitive  plum, apricot and peach
cultivars. According to estimations, global
costs (direct and indirect) associated with
PPV amounts more than 10 billion Euros
in the period of three decades (Cambra et
al., 2006).

PPV was first described on
European plum (Prunus domestica L.) in
Bulgaria in 1932, and three years later in
Serbia (Atanasov, 1932; Josifovi¢, 1937).
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Josifovié, 1937). OtTorasa 6osnectra ce e
pasnpocTtpaHuna B usna Espona v B
MHOIO CTPaHW Ha APYrn KOHTUHEHTU, C
M3KYeHne Ha ABCTpasins.

Wapkata npucbctBa B Cbpbus
nosevye ot 80 roAMHWM W OCBEH ApYyru
(hakTopu onpenens 3HauuMTeNHUTE Mpo-
MEHU B OTINEeXAaHeTo Ha CUHW CUBW.
Jloxeraya®, HAKora OOMUHMpALL, C/IBOB
COpT , AHecC NpuUcbCTBa camo B cTapu u
N30CTaBEHW OBOLLHU rpagnHu. OCHOBHU-
Te COpTOoBe B MNIOAONPOU3BOACTBOTO ca
,CTeHneii* n copToBe, OTreXgaHn B
M3cnepoBsartesnicku MHCTUTYT MO OBOLLAp-
cTBO B Yauak ("HauaHcka pogHa", "HauyaH-
cka nenotuya”, ,BaneBka“, "YauyaHcka
Hanbonsa“ n ap.). Bb3 ocHoOBa Ha Hay4Ha-
Ta U MKOHOMMYecka 3HayumocTt, PPV e
egnH oT 10-Te Hal-BaXHU pacTUTEsTHU
Bupycu B ceeTa (Scholthof et al., 2011).
Mpe3 nocnegHwute OBe AeceTuieTus ce
nosioXxuxa rofemun ycunus 3a nogobpsiea-
He Ha KOHTpona u ynpasneHueTo Ha Plum
pox virus.

PPV npuvHagnexmu kbMm pog Potyvirus
OT cemelicTBO Potyviridae. Motusmpycute
ca MHOro M ca UKOHOMWYECKN BaXKEH pofg
OT pacTtuTesiim Bupycu. NeHombT Ha PPV
e TunudeH 3a pof Potyvirus n cbabpxa
eflHa ronsiMa pamMka OTBOpPEHa 3a 4YeTeHe
(ORF), wuspaseHa kaTo MNOAUNPOTEMHOB
npekypcop ot 340-370 kDa, KONTO KO- U
MoCcT-TpaHCcauMoHHO ce pasuensa oOT
BMpYC-KOAMPAaHN NpoTeuHasw, A0 Mony-
yaBaHe Ha 10 npoTeuHoBu npogykra: P1,
HC- Pro, P3, 6K1, Cl, 6K2, Nla, VPg, NIb
n CP (Salvador et al., 2006). Mpu apyr
KpaTtbk ORF - pocta nHTepeceH Potyviridae
ORF (PIPO) cbwo ce cbobulaBa 3a
Potyviruses (Chung et al., 2008).

Jocera ca npusHatu pgecetr PPV
wama: PPV-M, -D, -EA, -C, -Rec, -W, -T,
-CR, -An and -CV. Wamose PPV-M, -D u -
Rec ce cuuTtaT 3a OCHOBHW, KOUTO Npwu-
CbCTBaT B MHOIMO AbpXasu U 3apasssart
CVHU CAMBU, KailcuM u npackosw. [Apyru
(He3HaumTenHn) WwamoBe ca C reorpadcko
3HaYeHVe UIn OrpaHNYEHO Pas3npoCTPaHeHu.

PPV npepgussuksa CMMNTOMMU Bbp-
Xy pas/iMyHu pactuTesiHn opraHu: Mpu

Since then, the disease has spread
throughout Europe and many countries on
other continents, except Australia.

Sharka is present in Serbia more
than 80 years, and apart other factors,
contributed to the significant changes in
plum growing. ‘PoZegaca’, once dominant
plum cultivar, is today only present in old
and abandoned orchards. Major cultivars
in the production are ‘Stenley’ and
cultivars bred at the Fruit Research
Institute in Cacak (‘Cacanska Rodna’,
‘Cacanska Lepotica’, ‘Valjevka’,
‘Cacanska Najbolja’ and others).

Based on the scientific/leconomic
importance PPV is one of the ‘top 10’
plant viruses in the world (Scholthof et al.,
2011). Great efforts were made in the
past two decades to improve the control
and management of the Plum pox virus.

PPV belongs to the genus
Potyvirus in the Potyviridae family.
Potyviruses are numerous and

economically important genus of plant
viruses. PPV genome is typical for
Potyvirus and contains one large Open
Reading Frame (ORF) expressed as a
polyprotein precursor of 340-370 kDa that
is co- and post-translationally cleaved by
virus-encoded proteinases to produce 10
protein products: P1, HC-Pro, P3, 6K1,
Cl, 6K2, Nla, VPg, NIb and CP (Salvador
et al., 2006). Another short ORF - Pretty
Interesting Potyviridae ORF (PIPO) was
also reported for Potyviruses (Chung et
al., 2008).

Ten PPV strains have been
recognized so far: PPV-M, -D, -EA, -C,
-Rec, -W, -T, -CR, -An and -CV. PPV-M,
-D and -Rec strains are considered as
major strains that are present in many
countries and they infect plum, apricot
and peach. Other (minor) strains are
geographically or host limited.

PPV induce symptoms on different
plant organs: leaves, flowers, fruits, seeds
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YyBCTBUTE/IHW COPTOBE CUMMATOMUTE MO
nnogoseTe ca Texkn n PPV nHdekymata
M npaBu HEU3nos3BaeMu U Henpoga-
Baemu. Mpu Texka WHpeKuns npu copt
"Moxeravya" gobmBbLT MOXe Aa nagHe C
80-100%.

PPV ectectBeHO 3apassiBa MHOIO
KyNTypHM  KOCTW/IKOBM  BMAOBE  KaTo
Hanpumep: CUHA C/vBa, SANOHCKa CrivBa
(P. salicina Lindl.), npackosa (P. persica
(L.) Batsch), kavicus (P. armeniaca L.),
yepewa (P. avium L), BuwHa (P. cerasus
L.) u 6agem (P. amygdalus L.).

PPV ce npeHacs OT BbLUKM U Hap,
20 Bga ca noco4vyeHn KaTo nosevye Unu
no-Masiko edekTMBHM NpuHOCUTENN. 3apa-
3eHUAT NocafgbyeH U PENpPOAYKTUBEH MaTe-
pvasl € OCHOBHUAT HauMH 3a pasnpocTpa-
HeHWe Ha BUpyca Ha Aa/IeYHN Pa3CTOSHUSA.

M3cnenBaHe Ha Bupyca Ha PPV B
Cbpbus

Mopagn ronsiMOTO CUM MKOHOMUYECKO
3HaueHWe, LlapkaTa e Hali-u3cnefBaHoTO
BMPYCHO 3abosisBaHe npu pacTeHusTa B
Cbpbusa. MNpoyyBaHETO 3a Hanuuve Ha
Plum pox virus B Cbpbus 3anoyHa cnep
OTKpVBaHeTo My B Kpas Ha 30-Te roguHu
Ha MMHanusa Bek, HO npe3 50-Te rognHu B
W3cnepoBaTencku WHCTUTYT MO OBOLLAp-
CTBO B Yauak 3anoysaTt yCWIeHW uscnes-
BaHVA. Llenta Ha nbpBUTE NpoyyBaHusa e
[a ce ycTaHOBM Bb3geicTBMeTo Ha 60-
NecTTa BbpXy pas/IMyHU COPTOBE C/IMBMU,
0Ccob6eHO BbPXY KauyecTBOTO Ha niogose-
Te n 3arybute B Ao6MBa, HO CbLLO Taka U
pasnpocTpaHeHneTo Ha 6onectta B
HacaxgeHusita. MNo-KkbCcHUTE n3cneaBaHus
Cca HacoyeHW KbM u3CnefBaHe Ha Hali-
noaxoasLwuTe TPEBHU U AbPBECHU UHAM-
KaTopHM  pacTeHns 3a  OMONOrMYHK
TectoBe (Jevremovic and Paunovic,
2014). Pa3paboTBaHETO Ha CEPOSIOrNYHN
TexHukn (ELISA) nopgobpsiea 1 yckopsia
OTKpPVBAHETO Ha BMpyca B pas/iMyHU
pactutenHn npobu. MetoabT ELISA e
LUMPOKO M3MoN3BaH 3a oTKkpuBaHe Ha PPV
B Mpobu OT pas/iMuHn Buaose Prunus ot
HayanoTto Ha 80-Te rognHu (Rankovi¢ and
Vuksanovi¢, 1981).

and branches. In sensitive cultivars,
symptoms on fruits are severe and PPV
infection make them unusable and
unmarketable. In severe infection of plum
‘PozegaCa’ vyield loses can reach
80-100%.

PPV  naturally infects many
cultivated stone fruit species: European
plum, Japanese plum (P. salicina Lindl.),
peach (P. persica (L.) Batsch), apricot (P.
armeniaca L.), sweet cherry (P. avium L.),
sour cherry (P. cerasus L.) and almond
(P. amygdalus L.).

PPV is aphid borne virus and more
than 20 aphid species are reported as
more or less efficient vectors. Infected
planting and reproductive material is the
main manner for long distance virus
spread.

PPV research in Serbia

Because of its great economic
importance, Sharka is the most studied
plant viral disease in Serbia. The survey
on Plum pox virus presence in Serbia
started after its discovery in late 1930s,
but intensive studies were initiated during
1950s at the Fruit Research Institute in
Cacak.

First studies were aimed to investigate the
impact of the disease on different plum
cultivars, particularly on the fruit quality
and vyield loses, but also the disease
spread within the orchards.

Later research was focused on the
investigation of the most appropriate
herbaceous and woody indicator plants
for biological tests (Jevremovi¢ and
Paunovi¢, 2014). The development of
serological techniques (ELISA) improved
and speeded up the detection of the virus
in different plant samples. ELISA
technique was widely used for PPV
detection in samples of different Prunus
species since the beginning of 1980s
(Rankovi¢ and Vuksanovi¢, 1981).
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MNpe3 nocnegHute 15 roguHu wus-
cnejpaHuaTa ce cbCcpefoTovaBaT BbpXy
npuiaraHeTo Ha HoBM pa3paboTeHu npo-
TOKONMN 3a MONEKYNAPHO OTKpMBaHE W
xapakrtepusupaHe Ha PPV usonatwn.
OCHOBHUTE L/ Ha HaCTOALLL0TO nscnes-
BaHe ca fa ce YCTaHOBM Ha/MyuneTo,
pasnpocTpaHeHneTo U enuaemMumosiornaTa
Ha wamoseTe Ha PPV B Cbpbus.

XapakTtepucTumka Ha wama

Mo BpemMe Ha u3cnegBaHeTo, Npo-
BeAeHo ot 2005 go 2013 r., ca cbbpaHu n
aHanm3aupaHy 618 npobu OT KOCTWU/IKOBMU
sugose  (Jevremovi¢, 2008, 2013;
Paunovi¢ n Jevremovi¢, 2009). lNonamva
yacT OT NpobuTe ca OT cuHA cnmBa (338),
cnegBaHn OT npackosa (74), kalicus (56)
n yepewn (150). MpobuTe ca TecTBaHU
ype3 IC-RT-PCR TecT, KOWTO No3BO/sBa
TOYHO OnpejeniiHe Ha KOHKPETHMA Lwam
(-MoBe) BBLB BCsika u3crefBaHa npoba.
PPV e yctaHoBeH B 434 npotu (70%).
PPV-Rec e Hail-pa3npocTpaHeHuAT wam,
oTkputT B 51.8% OT npobute KaTo
camMoCTosITe/IHA U CMeceHa WHQIEKLMS.
Hannune Ha PPV-M un PPV-D ca nouytu
eflHakBM B M3cneABaHuTe npobu (npwu
CaMOCTOATE/THN U CMECEHU UHAIeKUmn),
CboTBeTHO C 28.3% u 30.4%. N Tpute
OocHoBHM PPV wama ca oTKputuM npu
cnvBa u kalicus. B npackoBa ca noTBbp-
jeHn camo wamose PPV-M un PPV-D.
Jopn npu BuCOK 3apaseH (QOH He e
OTKPUTO HUTO €AHO MNPAacKOBEHO WK
HEKTapMHOBO [AbpBO, 3apas3eHo C LWam
PPV-Rec. WambT PPV-Rec e xapaktepu-
3upaH npes3 2004 r. ot Glasa et al. (2004),
N 3HAYUTESTHOTO MYy pasnpocTpaHeHue B
cTpaHute oT M3TtoyHa u CpegHa EBpona
npegnonara HeroBOTo AbATOCPOYHO MpK-
cbCTBME B Ta3u o61acT. MNpu nscnensaHe
Ha pekoMbuHaHTHU PPV wu3onatm ot
Cobpbusa, Glasa et al. (2005) wuspasuxa
xunote3a, 4e OuBwa tOrocnaeus e
LeHTbp Ha npousxon Ha wawma PPV-Rec.
Pesyntatute ot nocnegsas aHavMi3 Ha
CEKBEHUMSITA Ha ronsm O6poil pekomou-
HaHTHW u3onatn oT Cbpbua un apyru
CTpaHu ocnopsat No-ropHOTO TBbPAEHME

In the last 15 years, the research
was focused on the application of newly
developed protocols for molecular
detection and characterization of PPV
isolates. The main goals of this research
were to access into the presence,
distribution and epidemiology of PPV
strains in Serbia.

Strain characterization

During study performed from 2005
to 2013, a number of 618 samples of
stone fruits were collected and analyzed
(Jevremovi¢, 2008, 2013; Paunovi¢ and
Jevremovi¢, 2009). The great majority of
samples were from plum (338), followed
by peach (74), apricot (56), and cherries
(150). Samples were tested by IC-RT-
PCR test that allowed proper
characterization of present strain(s) in
each tested sample. PPV was detected in
434 samples (70%). PPV-Rec was the
most prevalent strain detected in 51.8% of

the samples in single and mixed
infections. PPV-M and PPV-D were
almost equally detected in analyzed

samples (in single and mixed infections),
28.3% and 30.4%, respectively.

All three major PPV strains were found in
plum and apricot. In peach, only PPV-M
and PPV-D strains were confirmed. Even
in high inoculum pressure not a single
peach or nectarine tree infected with PPV-
Rec was found. PPV-Rec strain was
characterized in 2004 by Glasa et al.
(2004), and significant distribution of this
strain in East and Middle European
countries suggests its long-term presence
in this area.

Analyzing recombinant PPV isolates from
Serbia Glasa et al. (2005) put a
hypothesis that former Yugoslavia is a
center of origin of PPV-Rec strain. Results
of further sequence analysis of the large
number of recombinant isolates from
Serbia and other countries disagree with
this statement (Jevremovi¢, 2013).
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(Jevremovic¢, 2013)

Bcuukn ocHoBHM PPV wamose ca
NOTBBLPAEHN B MPOYYEHUTE Haxoauwa B
ysana Cbpbusa (durypa 1). eorpadickoto
pasnpefesnieHve Ha LaMOBeTe e B Mpska
3aBNCUMOCT OT BWAOBETE rOCTOMPUEMHU-
uun. OT oTKpmBaHeTo npe3 1935 r., PPV ce
€ pasnpocTpaHun B Uufnata cTpaHa,
3apassiBaiiku  pas/iviHM  BUMAOBE U
coptoBe. [lHec, cropef Hawarta OLeHKa,
okono 70% oOT cnMBOBUTE AbpBeTa ca
3apaseHu.

Bcuukn coptoBe cnvBM, KOUTO ce
oTrnexaar B TbProBCKM HacaxeHus,
nokassar AcHuW cumntomn Ha PPV
UHekuma no nucrtara. CumnTomuTe Ha
Wwapka BbpXy JucTata OT kalicusa u
npackoBa He ce 3abenia3BaT /IeCHO, KakTo
npu cnvBa WM Kn34e3BaT MpuU BUCOKU
NeTHU Temnepatypu, KOeTo 3aTpygHsBa
BU3yaNHUTE mn3cnensaHus. HaAma oueHka
3a MpoUEHTA Ha 3apaseHn Kalicum wu
npackosu. T[lo BpemMe Ha Hawwute
Nnpoy4YyBaHNsA He e yCTaHOBeHAa Bpb3ka Ha
PPV wama v Bnga N MHTEH3MBHOCTTA Ha
n3paseHunTe JIMCTHU CUMMTOMMU.

MNpu wu3cnegsaHe HaNMyMeTo Ha
PPV npu 4epewun He e OTKPUTO HUTO
€[lHO YepelwoBO W BULIHEBO [bpPBO,
3apaseHo ¢ Plum pox virus (Paunovi¢ n
Jevremovi¢, 2009). Llamose u u3onatw,
npuroieHn KbM 4Yepelun, ecTecTBEHO
3apassBaT camMoO 4YepelumnTe U BULLHUTE.
[Jocera ca onucaHu Tpu LWama, KOUTO
HOCAT UHpeKLmATa no Yepewute: PPV-C,
PPV-CR n PPV-CV (Chirkov et al., 2018).
Te3sn wun3onatu ca OTKpuTM B Pycus,
Benapyc, Mongosa, YHrapus, Utanua n
XbpBatua. BnunaHuneto Ha PPV Bbpxy
WHOYCTPUasiHoTO npoun3BOACTBO Ha
yepeLun, BCe OLLEe He e N3BECTHO. .

All  major PPV strains were
confirmed in surveyed localities
throughout Serbia (Figure 1).

Geographical distribution of strains was
directly dependent on the host species.
Since discovery in 1935, PPV has spread
to entire country infecting different species
and cultivars. Today, according to our
estimation, about 70% of plum trees are
infected.

All plum cultivars that are grown in
commercial plum orchards express clear
foliar symptoms of PPV infection. Sharka
symptoms on apricot and peach leaves
are not easily noticeable as in plum, or
disappear during high summer
temperatures making visual surveys
complicated. There are no estimation for
the percentage of infected apricot and
peach trees. During our studies we have
not found association of the PPV strain
and the type and intensity of the
expressed foliar symptoms.

Investigating the PPV presence in
cherries not a single sweet and sour
cherry tree infected with Plum pox virus
was found (Paunovi¢ and Jevremovic,
2009). Cherry-adapted strains and
isolates naturally infect only sweet and
sour cherries. To date, three strains
infecting cherries were described: PPV-C,
PPV-CR and PPV-CV (Chirkov et al.,
2018). These isolates were detected in
Russia, Belarus, Moldova, Hungary, Italy
and Croatia. The PPV effect of on cherry
industry is still unknown.
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1. PasnpocTpaHeHne Ha uwamoBe Ha PPV B Cbpbusa (Jevremovi¢ and

Fig. 1. Distribution of PPV strains in Serbia (Jevremovi¢ and Paunovi¢, 2014)

KOoHKYypeHTOCNOCO6GHOCT Ha LWaMoBeTe
WN3cnepsaHna Ha KOHKYpPeHTOCNOCo6-
HOCTTa M [AMHamMuKaTa Ha pasnpocTpaHe-
HueTto Ha wamosete PPV-Rec n PPV-D
3anousar npe3 2008 r. (Jevremovi¢, 2013).
W3cnepsaHeTo Uenelwe ga ce ycTaHOBU
pasnpocTpaHeHneTo Ha 6onectta B
eKCnepmuMeHTaIHW OBOLLUHWU TpajuHKU OT
CMBM W Kalicuu, KaTo ce u3nonssart
CbBPEMEHHN MOIEKYNAPHU TEXHOOTUN.
EKCNepMMeHTBLT € 3a/l0keH B OBOLLHM
rpagvHu oT CNAMBM W Kalicuu, 3acafeHu

Competitiveness of strains

The ongoing research on the
competitiveness and  dynamics  of
spreading of PPV-Rec and PPV-D strains
has started in 2008 (Jevremovi¢, 2013).
The focus of the research was to evaluate
the disease spread in plum and apricot
experimental orchards using up-to-date
molecular techniques.

The experiment was set up in plum and
apricot orchards planted in 2008 in locality
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npe3 2008 r. B wMecTHocTTa OcCTpa,
3anagHa Cbpbus. PasnpocTpaHeHmeTo
Ha PPV wama ce npocregn B oBOLLHA
rpaguHa ¢ 400 cnvBoBKM AgbpBeETa OT COPT
,HadyaHcka nenotuya“ n B Kalicnesa rpa-
AnHa ¢ 400 gbpeBeTa OT copT ,PokcaHa”.
OT Hayas/iI0TO Ha €eKcrnepuMeHTa BCUYKM
ObpBeTa exerogHo ce nposepsiBaT
BU3yasiHO U ce TecTtBaT 4ype3 ELISA u IC-
RT-PCR. Bcuyku OTKpUTW un30Matn ca
YyacTU4HO cekBeHnpaHu (n-ter CP obnacr)
W aHann3npaHu.

MonyyeHnTe pesynTtaTn nokassar,
ye PPV-Rec nsonartnte ca KOHKYPEHTHU 1
noTteHunasiHo no-3apasHun ot PPV-D
n3onarute B CNuBOBaTa rpajvHa npwu
CpbOCKATE  arpoekosIorMyHn  ycnoBus
(Jevremovi¢ et al, 2017). TMogo6Ho
uscneflBaHe B C/IMBOBU HacaxieHus e
n3BbpLWeEHO N B bbnrapusa (Kamenova et
al, 2017), noTBbpXAaBankn 4OMUHMpPALLO-
TO pasnpoctpaHeHne Ha PPV-Rec. B
rpagvMHata OT Kaiicuum He e YCTaHOBEHO
pasnpocTpaHeHne Ha 6onecTTa HAKOSKO
roguHun cnepg 3acaxgaHeto (Jevremovié,
Henyo6iMkyBaHu pesynrartn).

Envgemmnonormns

lMpoBeneHo e TPUroouLHO NPOYyY-
BaHe BbpPXY JieTaTesiHaTa akTMBHOCT W
BUAOBUA CbCTaB Ha BbLUKATE, BbPXY
cnvBu 1 kKalicum B 3anagHa Cbpbusd
(Jevremovi¢ et al., 2016). Monynayuute
OT /IUCTHU BBLLUKM ce HabnogaBar ypes
MeToZa Ha 3asiensaHe Mo seropacta, oT
Kpas Ha anpun [0 Kpas Ha centemBpw.
OTKpUTU 1 naeHTUULUMpaHn ca noseye
oT 40 pa3nuyHn BMAa, KOUTO nocelasar
OBOLUHWTE TpaguHy OT C/AVBU W Kaicuw.
Haii-pasnpocTpaHeHnte BMAOBE, UAEHTU-
dvumpaHn npe3 faBe OT roguHUTE Ha
npoy4ysaHeTo, npuHagnexar KbM pof
Aphis, a B egHa OT rognHWTE Ha NpPoy4-
BaHeTo Myzocallis. [IBaHageceT y/n0BeHU
BMAa ca rnocoyeHun npeau tosa kato PPV
BekTopu: Rhopalosiphum padi (Linnaeus),
Aphis fabae Scopoli, Aphis craccivora
Koch, Aphis spiraecola Patch, Hyalopterus
pruni (Geoffroy), Phorodon humuli
(Schrank), Brachycaudus helichrysi

Ostra, Western Serbia. PPV strain spread
was followed-up in plum orchard of 400
‘Cacanska Lepotica’ trees and apricot
orchard of 400 ‘Roxana’ trees.

Since the beginning of the experiment, all
trees were annually visually inspected and

tested by ELISA and IC-RT-PCR. All
detected isolates were partially
sequenced (n-ter CP region) and
analyzed.

Obtained results showed that PPV-
Rec isolates are competitive and
potentially more epidemic than PPV-D
isolates within the plum orchard in
Serbian agro-ecological conditions
(Jevremovic et al., 2017). Similar research
in plum orchard was also performed in
Bulgaria (Kamenova et al., 2017),
confirming the dominance of PPV-Rec
spread within the orchard. In apricot, there
was no disease spread within the orchard
several years after planting (Jevremovi¢,
unpublished results).

Epidemiology

A three-year study was conducted
to evaluate flight activity and species
composition of the aphids landing on plum
and apricot trees in Western Serbia
(Jevremovi¢ et al, 2016). Aphid
populations were monitored using sticky
shoot method from late April to late
September. More than 40 different
species were detected and identified that
visit plum and apricot orchards. The most
abundant species identified during two
years of the study belonged to the genus
Aphis, and Myzocallis in one year of the
study.

Twelwe captured species were previously
reported as PPV vectors: Rhopalosiphum
padi (Linnaeus), Aphis fabae Scopoli,
Aphis craccivora Koch, Aphis spiraecola
Patch, Hyalopterus pruni (Geoffroy),
Phorodon humuli (Schrank),
Brachycaudus helichrysi (Kaltenbach),
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(Kaltenbach), Myzus persicae (Sulzer)
Brachycaudus cardui (Linnaeus), Aphis

gossypi  Glover, Macrosiphum rosae
(Linnaeus) u Metopolophium dirhodum
(Walker). MakcumanHuTe nuKOBE Ha

nonynaumum  OT  JIMCTHW  BbLWKM B
rpafMHUTE OT C/MBK U Kalicuu B Cbp6us
ca perucTpupaHu npes nposerTa.

Cenekuua

Pa3npoctpaHeHneto Ha PPV He e
KOHTPO/IMpaHO B no-rosigmara 4act oT
EBpona. OTrnexgaHeTo Ha no-cnabo
YyBCTBUTENHWU W/WUNWN TOMEPaHTHU COPTO-
Be e eflHa OT Hali-BaxHUTe Mepku 3a
KOHTpON Ha PPV B Abp)KaBu ¢ eHOeMUYHO
npucsbcTene Ha PPV. [lporpamata 3a
pa3paboTBaHe Ha TONepPaHTHU/PE3UCTEHTHU
KbM PPV copToBe cnvBu B Cbpbusa 3a-
noyHa npes3 80-te roguHn B MN3cneposa-
TENICKN MHCTUTYT MO OBOLLApCTBO. Ekvnu
OT CeJiIeKUMoHepn W BUPYCO/03M OChb-
LlecTBsiBaT A b/IOCPOYHA NporpamMa 3a fa
ce cb3fajar HOBW cOpToBe C M0-406po
KayecTBO Ha N/ofoBeTe, HO TONEepPaHTHU
unn yctoiumen Ha PPV. Hosu xubpunan
ca TeCTBaHM 3a YYBCTBUTE/NIHOCT KbM
PPV, u4pe3 wu3KycTBEeHO 3apasfiBaHe C
pasnvuHn PPV wamoBe. Yact oT
nporpamara BK/I0UBa OLEeHKa Ha Xmbpuan
npw Nosickn ycnosusi kKbM PPV nHbekuyus
OT JINCTHWN BBLLIKW.

MNpe3 nocnegHute 15 rogvHu B
WHctutyTa no osowapcrso ca paspa-
60TeHW [eBeT HOBW CAMBOBU COPTA,

ToMlepaHTHM  kbm  PPV:  "Mungopa“,
"TumoyaHka", "bopaHka", "lNo3Ha MNnaBa",
"3natka”, "Hapga", "OuBHa" n '"MeTpa"

(Luki¢ et al., 2016; GIliSi¢ et al., 2018).
Bcuukn nocoyeHu copToBe ce cuuTart 3a
TONIePaHTHN, Tbil Kato nokassar
cumntomn Ha PPV unHdekuns camo no
nicta, a nnogosete ca 6e3 BMAMMM
nospeu. sa copta cnusu "Mungopa" u
"3natka" nokasBaT BWCOKa YCTOMYMBOCT
npu Nosickn ycnosusi kKbM PPV nHbekuyus
OT J/IMCTHMW BBLLIKM W npeacTaBnssar
3HauuTesieH pecypc 3a ObAewata
cenekuums npu cnvea.

Myzus persicae (Sulzer), Brachycaudus
cardui (Linnaeus), Aphis gossypi Glover,
Macrosiphum rosae (Linnaeus) and
Metopolophium dirhodum (Walker). The
maximum peaks of aphid populations in
the plum and apricot orchards in Serbia
were recorded during spring.

Plum breeding

The spread of PPV is not under
control in most of Europe. Cultivation of
less susceptible and/or tolerant cultivars is
one of the most important measures for
PPV control in countries with endemic
PPV presence.

Plum breeding program for developing
PPV tolerant/resistant cultivars in Serbia
has started in 1980s at the Fruit Research
Institute. Teams of breeders and
virologists have been realizing this long-
lasting program with the goal to create
new cultivars of better fruit quality, but
tolerant or resistant to PPV. New hybrids
have been tested on the PPV
susceptibility by artificial inoculation with
different PPV strains. A part of the
program includes hybrid evaluation in
open field conditions to PPV infection by
aphids.

In the past 15 years, nine new plum
cultivars tolerant to PPV were released
from the Fruit Research Institute:
‘Mildora’, ‘Timocanka’, ‘Boranka’, ‘Krina’,
‘Pozna Plava’, ‘Zlatka’, ‘Nada’, ‘Divha’ and
‘Petra’ (Luki¢ et al., 2016; GliSi¢ et al.,
2018). All stated cultivars are considered
as tolerant as they express only foliar
symptoms of PPV infection, but the fruits
are without any visible damage.

Two plum cultivars ‘Mildora’ and ‘Zlatka’
showed high field resistance to PPV
infection by aphids and may represent a
significant source in plum breeding in the
following period.
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KoHTpon

B Cbpbus HAMa TekyLy nporpamu
3a nuvkeugupaHe Ha PPV. 3a pga ce
M3BBLPLWN  YCNEWHO  JIMKBUANPAHETO,
BCUYKM [AbpBeTa OT pof Prunus B
rnocoyeHata 30Ha TpsA6bBa pga Obaar
OoTCTpaHeHwW. Nopaau naTteHTHUSA nepuog,
4aCTMYHOTO NMKBUAMPaHe (OTCTpaHsBaHe
caM0 Ha [AbpBeTa CbC CUMMNTOMU Ha
lwapka) He e goctaTbyHOo. PPV e wupoko
pasnpoctpaHeH B Cbpbua n n3KopeHsBsa-
HEeTO He e BapuaHT 3a KOHTpon. MNonesHa
N HeobXxoAvMa MspKa € U3KOpeHSBaHeTO
Ha MaUiky No pasmep NAoLuuM, npegHasHa-
YeHN 3a NPOM3BOACTBO Ha nocagbyeH
mMaTtepuan Ha OTKPUTO, OTroBapsy Ha
BCUYKM 3aKOHOBMW pasnopenbu. MogobHa
Mspka e nposegeHa npe3 2008-2009 r.
Ha LeHTpasiHo mAcTo B Cbpbusa (/lasape-
Bal, Kpywesay) CbC 3HaumTenieH 6poii
pascagHuun. Llen Ha nporpamata 6e
N3KOPEeHSAIBaHe Ha BCUYKM ObpBeTa OT poj
Prunus oT kagactbpa Ha O6wwmHa Jlasa-
peBal 1 Aa ce cb3gage 30Ha 6e3 PPV un
no-wmpoka OydepHa 30Ha 3a pascafHu-
un. Benuku npomssogutenn 6saxa KOMMeH-
cupaHu 3a pasxoguTe no npemMaxsaHe Ha
ObpBeTara. MepkuTe gafoxa nosioxuTes-
HW pes3ynTaTu, HO nporpamara He 6elle
pasLwmpeHa 3a no-obLumpHa o6nacT.

BopbaTta cpelly BMpyca Ha Liapka-
Ta B Cbpbus e BaxHa 4acT oT putoca-
HUTaApHUA KOHTPON B cTpaHaTta. PPV e
perynvpaH pactuTefnieH natoreH u MeTo-
OvuTe 3a u3cnegBaHe W OTKpMBaHe ca
onvcaHn B CraHfapTHaTa onepaTtuvBHa
npouegypa 3a naboparopHa AuarHocTuka
Ha pacteHus 3a Plum pox virus-PPV
(Paunovié¢ 1 Jevremovié, 2008). MaTo4Hu
HacaXJeHNs OT KOCTU/IKOBU EXerogHo ce
npoBepsaBaT BMU3YasTHO N BCUYKN AbpBeTa
ce u3cneagar /1abopaTtopHO 3a Hannuune
Ha PPV, uype3 ceposiorMyHn u MoOseky-
NApHW MeToaun. Tasn MapKa e 3afb/iKu-
Te/iHa 3a MaToYHN HacaXAeHns OT CNUBMK,
Kaiicum, nNpackoBu M HekTapuHosu Yepe-
lMTEe He nonagar B Te3nW MepKu 3a
KOHTPOJ1, TbI1 KaTo LWamoseTe, ajganTtupa-
HA KbM 4Yepella, He MnpUCLCTBAT B
Cbpbus. BusyanHute nNpoBepku CbLIO ca

Control

There are no ongoing programs for
PPV eradication in Serbia. To conduct
eradication successfully all Prunus trees
from the stated area must be removed.

Because of the latency period, partial
eradication (removal of only trees with
Sharka symptoms) is not sufficient. PPV
is widely dispersed in Serbia and
eradication is not an option for the control.
Useful and required measure is
eradication of the small-scale areas
intended for the production of planting
material in an open field satisfying all law
regulations. Such measure was
conducted during 2008-2009 in a location
in central Serbia (Lazarevac, KruSevac)
with significant number of nurseries.

The aim of the program was to eradicate
all Prunus trees from the cadastral
municipality of Lazarevac and to create
PPV-free area and wider buffer zone for
nurseries. All producers were
compensated for the costs of removing
the trees. The measure gave positive
results, but program was not expanded to
wider area.

The control of Sharka virus in
Serbia is important part of the
phytosanitary control in the country. PPV
is regulated plant pathogen and survey
and detection methods have been
described in the Standard Operating
Procedure for plant diagnostic
laboratories  Plum  pox  virus-PPV
(Paunovi¢ and Jevremovi¢, 2008). Mother
blocks of stone fruits are annually visually
inspected and all trees are laboratory
tested on PPV presence using serological
and molecular methods.

This measure is obligatory for plum,
apricot, peach and nectarine mother
blocks. Cherries are not under this control
because cherry-adapted strains are not
present in Serbia. Visually inspections are
also regular procedure for nurseries.
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pefoBHa npoueaypa 3a pascagHuuuTe.
He TpsibBa ga MmMa cMMNpOMKU MNOA06HM
Ha Lwapka Mo BCUYKM [ObpBeTa U axo
HAKOM OT Te3n cumnToMu e 3abenssa,
pacTeHusTa ce nognarar Ha nabopaTop-
HU aHa/m3n. AKO ce OTKPUAT WMHAIEKTU-
paHun c¢ PPV abpBeta B MaTOYHOTO
HacaxfaeHue, Te Tpsa6Ba ga 6baart JIMKBK-
AVipaHy 1 HacaxaeHveTo ga 6bae 6/10ku-
paHo 3a efHa roguHa. MNpu NOTBbLPXAE-
HMe 3a Hasmume Ha PPV B pa3cagHuK, Tol
npeycTtaHoBsiBa U HUTO efuH nocagbyeH
mMaTepuan He MOXe fa n3fnese Ha nasapa.
TBbProBCKUTE HaACaXeHUsA He ca 06ekT Ha
ohuumaneH KOHTPOS BbPXY HaIMUYMETO
Ha PPV.

B Cbpbuss He cbliecTByBaT cne-
LUasin3mpaH UHCTUTYLMKN 3@ CepTucnLm-
paHe Ha OBOLLeH nocafbyeH marepuar.
3a pga ce ocbwecTBM nporpama 3a
ceptudomumpaHe  Npou3BOACTBOTO  Ha
nocagbyeH marepuan ot cnvsu, W3cne-
[0BaTesICKUAT UHCTUTYT MO OBOLWAPCTBO
npegnpvemMa TakaBa AeiiHocT npe3 2002
r. (Jevremovi¢ and Paunovi¢, 2010). B
pesyntar Ha ToBa € MNpou3BefeH U Mpo-
BEpeH OT MMHMCTEpPCTBOTO Ha 3emepenue-
TO, ropute W ynpasB/eHUETO Ha BoOAuUTE,
npen6asoB matepuan ot 14 cinBoBM copTa.

KoHTponsT Ha PPV e cnoxHa 3ana-
Ya B pamMKuTe Ha doutocaHuTapHata cuc-
TemMa M BCUMYKM YYaCTHULW B MNPOU3BOA-
CTBOTO Ha KOCTWUJ/IKOBW M/I040BE, OT npa-
BUTEJICTBEHN W HAYYHU UHCTUTYUUU, (hu-
TOCaHUTapHW CNYX6K, OT NPOU3BOAUTENN
Ha nocafbyeH marepuan [0 Npou3BoAu-
Tenu Ha nnojose, TpAbBa Aa yyacTsar.

Bbaewn nepcnektmen

Mporpamata 3a cenekuua npwu
CNMBM € efHa OT K/II4Y0oBUTE TEMU B
JeiiHocTTa Ha W3cnepoBaTesickm WMHCTW-
TYT no osowapcTso. CerekunoHepute 1
BMPYCO/103UTE HENPEKbCHATO PaboTAT 3a
Cb3fjaBaHe Ha HOBW COpPTOBE C/AMBU C
efpn N BMUCOKOKa4yeCTBEHM NI0AOBE, BU-
coka 1 pefoBHa POLOBUTOCT, PaHHO UK
KbCHO Yy3psiBaHe W TOJIEPAHTHOCT KbM
3HauMMnTe 3abonsABaHuWA W BpeauTenu,
ocobeHo kbM PPV. TonepaHTHOCTTa Mnn
pe3ucteHTHoCcTTa KbM PPV e egHa oOT

All trees must be free from Sharka-like
symptoms, and if any of these symptoms
are noticed plants are subjected to the
laboratory analysis. If PPV-infected trees
are found in the mother block, they must
be eradicated and the block is suspended
for one year. For nurseries, if there is a
laboratory confirmation of PPV presence
the entire nursery is suspended and not a
single planting material from the nursery
block can enter onto the market.
Commercial plantations are not a subject
of any official control on the PPV
presence.

Specialized institutions for
certification of fruit planting material do
not exist in Serbia. In order to implement
the certification program in the production
of plum planting material Fruit Research
Institute has started this activity in 2002
(Jevremovi¢ and Paunovi¢, 2010).

As a result, pre-basic material of 14 plum
cultivars have been produced and verified
by the Ministry of Agriculture, Forestry
and Water Management.

PPV control is a complex task
within the phytosanitary system and all
participants in the stone fruit production,
from the government and scientific
institutions, phytosanitary service,
producers of the planting material to the
growers should be included in its control.

Future prospects

Plum breeding program is one of
the key topics of the Fruit Research
Institute activity. Breeders and virologists
are continuously working to create new
plum cultivars with large and high quality
fruits, high and regular fertility, early or
late maturation time and tolerance to the
significant diseases and pests, particularly
to PPV.

Tolerance or resistance to PPV is one of
the main prerequisite for successful
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OCHOBHWUTE MpeanocTaBkM 3a YCMeLlHo
oTrnexjaHe Ha KOCTW/IKOBW BUAOBE Npwu
eHAeMUYHOTO npucscTeue Ha PPV. HoBu
copToBe M xmbpuam we 6baat mscneg-
BaHW NPV KOHTPOJSIMPaHW YCNOBUA Cref
W3KYCTBEHO WHOKYNMpPaHe C pasfinyHu no-
KanHu PPV n3onatn Ha OCHOBHUTE LLIAMO-
Be. CKOpO npusHaTuTe COPTOBE C/UBW,
kato "OusHa" n "MeTpa”, cbllo Ue 6baaT
uscneBaHn npu MOJCKA YCNOBUSA Ha
HAKOJIKO MecTa C pas3/IM4yHO pasnpocTp-
aHeHve Ha PPV.

Mo-HaTaTblWHM NPOyYBaHUA BbPXY
LiaMoBeTe Ha Bupyca e 6baar Hacode-
HW KbM Mu3CfeABaHe Ha Bb3MOXHOTO
Hasinune Ha pgpyrn wamose Ha PPV B
Cbpbus. Cbpbusa e ronsdm U3HocuTen, Ho
W BHOCUTEN Ha OBOLLEH nocajbyeH maTe-
puan. BHOCBLT Ha nocagbyeH maTepuan
OT KOCTU/KOBM OT AbpXaBu C NOTBbPAEHO
Hasimume Ha Apyrm wamose Ha PPV,
npeacrasnsBa OMNAcHOCT OT  TAXHOTO
BbBexXaaHe. o BpemMe Ha BCeKM BHOC,
omumnanHata nabopaTopusi U3BBLPLLBA
nabopartopHu TecToBe 3a HaMune Ha
PPV B matepuana. BusyanHute mnscnea-
BaHUs W abopatopHWTe aHaIM3n Ha
cuMnToMatuyHMTe npobu OT HoBO3aca-
[EeHN OBOLWHM rpagvHn TpabBa pa ce
M3BbPLIBAT Npe3 MbpBUTE TOAUHWN Ccref
3acaxjaHeTo.

LLnpokoTo pasnpocTpaHeHue Ha
PPV, npucbCTBMETO Ha BCUYKUTE TpWU
OCHOBHU LLlama, 3HauuTesieH NpPoLeHT oT
CMEeCEeHN WHeKLMKn, OTKPUTM nNpu eau-
HUYHM ObpBETa, Ca NpeanocTaska 3a Bb3-
MOXHa MosiBa Ha HOBW PEKOMOWHAHTW,
KakTo e noco4yeHo no-paHo. MNpoyysaHeTo
Ha pa3HoobpasneTo Ha PPV npu cuHATa
cnvBa TpsAbBa fa NpoAb/ikuM, 3awoTo TH
npeacraensasa “vaeasiHAA” rocTonpuemMHUK
3a Bb3HUKBaHe Ha HOBW PEKOMOUHAHTH.

Mpes cnegBawnTe roguHN e npo-
Ob/XKN  ennaeMunonormyHoTo npoyysaHe
Ha KOHKypeHTocnocobHocTTa Ha PPV-Rec
n PPV-D uwjamoBeTe B CMBOBU rpagunHu.
MnaHbT e ga ce npocneau pasnpocTpa-
HEeHMeTOo Ha Te3un WamMoBe 10 MOMeHTa Ha
3apassiBaHe Ha BCUYKM [AbpBeTa OT
OBOLLiHaTa rpaguHa.

growing of stone fruits in endemic PPV
presence.

New cultivars and hybrids will be
evaluated under controlled conditions
after artificial inoculation with different
local PPV isolates of major strains. Lately
recognized plum cultivars ‘Divha’ and
‘Petra’ will be also evaluated in the field in
several locations with different PPV
inoculum pressure.

Further research on PPV strains
will be focused on the investigation of the
possible presence of other PPV strains in
Serbia. Serbia is a big exporter, but also
importer of fruit planting material.

The import of stone fruits planting material
from countries with confirmed presence of
other PPV strains poses a risk of their
introduction. During each import event,
official laboratory performs laboratory test
on the PPV presence in the material.

Visual surveys and laboratory analysis of
the symptomatic samples from newly
planted orchards should be performed in
the first years after planting.

Wide PPV distribution, presence of
all three major strains, significant
percentage of mixed infections detected in
single trees represent a prerequisite for
possible occurrence of new recombinants,
as reported earlier. The research of PPV
diversity in plum should continue because

plum represents the “ideal” host for
emerging new recombinants.
Epidemiological study on the

competitiveness of PPV-Rec and PPV-D
strains in plum orchard will be continued
in the following years. The plan is to follow
the spread of these strains until the
infection of all trees from the orchard.
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N3BOAN

B HacTosilwma o630p ca 0606LLeHu
pesyntatun oT u3cnegsaHe Ha Plum pox
virus B Cbpbus npe3 nocnegHute 15
roAvHM.

[bnrocpoyHnTe npoy4yBaHua  ca
HaCoOYeHU KbM: JOCTBN 4O pasnpocTpaHe-
HMETO WM TFeHeTMYHOTO pas3Hoobpasve Ha
PPV wn3onatn, kaTo ce W3non3saTr Haii-
TOYHMTE MONEKYNSAPHN METoaM 3a OTKpU-
BaHe W XxapakTepusupaHe; wuscnenbaHe
WHTEH3VBHOCTTA Ha pas3npocTpaHeHue u
KOHKYPEHTOCNOCOOHOCTTa Ha LamoBeTe
PPV-Rec n PPV-D B ekcnepumMeHTaslHu
OBOLWUHM TPagvHM OT C/MBA W Kaicuu;
OUEHKa Ha JfleTaresiHata akTMBHOCT WU
BMAOBUS CbCTaB Ha JIMCTHWUTE BBLLUKU B
MOCOYEHNTE OBOLWHW TpaguHN; un3crnes-
BaHe Ha HOBOMpPU3HATU COPTOBE C/IMBU U
Xnépuam 3a PPV 4yBCTBUTENHOCT; Npuna-
raHe Ha nporpamarta 3a ceptuduumpaHe
Ha NPOM3BOACTBOTO Ha nocagbyeH
mMaTepuan 3a C/vBu.

Tes3u npoyyBaHMsA JOHECOXa HOBU U
oboratmxa CblUECTByBaWUTE MO3HAHUSA
3a Bupyca Ha Plum pox. CenektMpaHeTo
N OTIIeXAAHeTO Ha TONepaHTHU W
YCTOYMBU COPTOBE KOCTW/IKOBM BUOOBE,
KakTo 1N MPOU3BOACTBOTO M U3MO/I3BAHETO
Ha 6e3BMpYCeH nocagbyeH matepuan ca
Hali-BaXXHUTE MEpKM 3a NPOW3BOLCTBO Ha
naofoBe 3a nasapa.

BNATrO4APHOCTU

HacTosweTo npoyysaHe e nogkpe-
neHo ot rpaHt ECONET Ne 10159PL,
FP7 npoekt SharCo, u npoektn TR-
20013A u TR-31064, cuHaHcupaHu OT
MUHUCTEP-CTBOTO Ha 06pasoBaHUETO,
HaykaTa U TeXHO/IOTMYHOTO pasBuTHe Ha
Peny6nuka Cbpbus.

CONCLUSIONS

In this review, we summarize our
results of the research on Plum pox virus
in Serbia in the last 15 years.

Long-term studies were aimed to:
access into the prevalence and genetic
diversity of PPV isolates using the most
accurate molecular methods for detection
and characterization; investigate the
intensity of spreading and competitive-
ness of PPV-Rec and PPV-D strains in
experimental plum and apricot orchards;
evaluate flight activity and species
composition of the aphids landing in
stated orchards; test newly recognized
plum cultivars and hybrids on PPV
susceptibility; and  implement  the
certification program in the production of
plum planting material.

These studies have brought new
and improved existing knowledge on Plum
pox virus. Breeding and cultivating
tolerant and resistant stone fruit cultivars
and the production and use of virus-free
planting material are the most important
measures to ensure feasible commercial
stone fruit production.
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