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AHHOTALIUA
Bupyc mapku (ocrsl) ciuB (Plum pox virus, PPV) aB-
JISIeTCSI CAaMbIM BPeJJOHOCHBIM BUPYCHBIM ITaTOTE€HOM
KOCTOUYKOBBIX IIJIOLOBBIX KyJIbTyp. PPV xapakTtepusy-
eTCsI BLICOKOI TeHeTUUeCKOM BaprabeIlbHOCThIO 1 €T
MUpPOBad MOMYyNAL U ITogpasnendgercd Ha 10 wraM-
MOB, IPeICTaBISIIIINX CO60M MOHO(pUIETHYECKHE
TPYTIIIBbI TeHETUYECKY 6JIM3KOPOICTBEHHBIX U30JISITOB.
XapakTepHOU 0cO6eHHOCTDIO MOIYJISAIUY BUPYyca ap-
Ku ciuB B Poccutickoi demepaliuy IBISETCS HaIuume
SHAEMUYHBIX IITAMMOB X CAMO€E BBICOKOE B MUPE Te-
HeTH4YecKoe pazHoobpasue, 06yCI0BIEHHOE TIPUCYT-
cTBUeM 7 mrTaMMoB 3Toro Bupyca (C, D, M, Rec, W, CR
u CV) 3 10 usBecTHbIX. [lITaMMbl PPV pasniuyaioTcs
110 aHTUTEHHBIM U 3ITHUIEMUOJIOTMYECKIM CBOMCTBAM,
KpPYTY X0351€B, reorpaduuecKoi pacpoCTPaHEHHOCTH
U IaTOTEHHOCTMU [IJ19 PA3JIMYHBIX BULOB KOCTOUKOBBIX
KyJbTyp. BUpyc mIapKu CJAUB BbI3bIBAET HA JIMCThSIX
U ILJIOLAX KOCTOUYKOBBIX KYJIBTYD Pa3jiUuuHble TUIIBI
CUMIITOMOB, HEKOTOPbBIE U3 KOTOPBIX ABJISIOTCS LOCTA-
TOUHO BUAOCIEUDUIHBIMYU U MOTYT UMETh BakHOE
IVarHOCTUYECKOe 3HAUeHNe IIPY IIPOBeIeHnY o6ciie-
IoBaHUM. BeccuMIITOMHbBIE nHGp KUY A1 PPV He Xa-
PaKTepPHBI, HO CTEIIEHD BhIPAXKEHHOCTH CUMIITOMOB
MOJKET CyIIeCTBEHHO BapbUPOBAThCS B 3aBUCUMOCTHU
OT BUJla PACTEHUI-X035MHA, IITAMMa BUPyCa, CE30Ha
U KJIMMaTUYeCKUX yCJIoBUM. g guarHocTuku PPV
paszpaboTaHbI HaJIEXKHbIEe UMMYHOXVMUYECKUE U MO-
JIEKYJIIPHbIE METOABI AHAJIN3a, OJHAKO JUAaTHOCTUKA
10 CUMIITOMAaM I10-IIPEXHEMY SABJISETCH LOCTATOYHO
9 (GHEKTUBHBIM M HEIOPOTUM CIIOCOO0M ITIEPBUYHOIO
BBISIBJIEHUS PACTEHUN, 3apPaKEHHBIX STUM BUPYCOM.
B cTaThe IPUBOAUTCS aHAJIU3 MHOTOJIETHUX HaOI0-
IeHUU M0 CUMIITOMATOJIOTUM OCHOBHBIX IITAMMOB
BUPYyca MIapKu CJIUB, PAacIpoOCTPaHeHHBIX B Poccuii-
cxkot denmepanuu. KoHCTaTUPOBAHO, UTO Haubojee
JIETKO NUATHOCTUPYEMBIMU HA BCEX KOCTOUKOBBIX
KyJbTypax SIBJISIOTCS CUMIITOMBI U30JIITOB IITaMMa
D. CuMOTOMBI M30JATOB mTamMmmMa W, Kak IIpaBuUJo,
MaCKUPYITCS BO BTOPOU MOJIOBUHE BETE€TAIIMOHHOTO
ce3oHa. CuMNITOMBI M30J9TOB ImTaMMOB C 1 CR 6oJiee
WHTEHCHUBHO Pa3BUBAKTCSI Ha KOPHEBOU ITOPOCIU
pacTeHU BULIHY, M MeHee — Ha IJIOJOHOCIIIUX Je-
peBbsx. Onpegensmllee 3HaUeHUE AJ19 3P PEKTUBHO-
T'0 BBISIBJIEHUSI CUMITTOMOB BUPYCa IMIapKU CJIUB UMeeT
poBeleHKe 00CIeqOBaHU B OIITUMAaJIbHbIE CPOKH,
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ABSTRACT
Plum pox virus, PPV, is the most harmful viral patho-
gen of stone fruit crops. PPV is characterized by high
genetic variability and its world population is divided
into 10 strains, which are monophyletic groups of ge-
netically closely related isolates. A characteristic fea-
ture of the PPV population in the Russian Federation
is the presence of endemic strains and the highest
genetic diversity in the world, due to the presence of
7 strains of this virus (PPV-C, PPV-D, PPV-M, PPV-Rec,
PPV-W, PPV-CR and PPV-CV) out of 10 known. PPV
strains vary in antigenic and epidemiological prop-
erties, host range, geographic distribution and patho-
genicity for different stone fruit species. PPV causes
different symptoms on the leaves and fruits of stone
fruits, some of which are quite species-specific and can
be of important diagnostic value during inspections.
Asymptomatic infections are not typical for PPV, but
the severity of symptoms can vary significantly de-
pending on the host plant species, virus strain, season
and climatic conditions. Reliable immunochemical
and molecular analysis methods have been developed
for diagnosing PPV, but symptom-based diagnosis is
still a fairly effective and inexpensive way to initial-
ly identify plants infected with this virus. The article
provides an analysis of long-term observations on the
symptomatology of the main PPV strains common in
the Russian Federation. It has been stated that the
symptoms of PPV-D isolates are the most easily diag-
nosed on all stone fruit crops. The symptoms of PPV-W
isolates, as a rule, are invisible in the second half of
the growing season. Symptoms of PPV-C and PPV-CR
isolates develop more intensively on the root shoots of
cherry plants, and less on fruit-bearing trees. Conduct-
ing examinations at optimal times, which occur in late
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KOTOPbIE TIPUXOAATCS Ha TT03JHEBECEHHUY U DaHHE-
JIETHUU TIePUO].

Knrouesvle c106a. KOCTOUKOBbIE TIJIOJOBbIE KYIIb-
TYypBl, UMMYHOMEPMEHTHBIN aHANW3, oJMMepas3Has
1ernHas peakiius, paiiMepsl, HITAMMBL.

BBEJEHUE

upyc mapku (ocmbl) cauB (Plum pox
virus, PPV; pon, Potyvirus, ceM. Potyvir-
idae) BbI3BIBAET Y KOCTOUKOBBIX KYJIb-
Typ 60JI€3Hb, HA3bIBAEMYIO IAPKOM.
Peakiiusg pacTeHUS Ha 3apakeHue
5TUM BUPYCOM COTIPOBOXKIAETCS Ha-
KOIJIEHWEM aKTUBHBIX (DOPM KUCJIO-
pofia, UYTO TIPUBOAUT K ITOPaAXKEHUIO
XJIOPOILJIACTOB, (POTOCHHTETUUECKOTO aIlllapaTa 1 pas-
BUTHUIO BUAVMBIX CUMIITOMOB MH(EKITUY HA JINCTHIX,
IJI0Max, IBeTKax u ceMeHax (Clemente-Moreno et al.,
2015). Bupyc cnoco6eH 3apa)kaTh MPAaKTUYECKU BCE
pacTeHUsT KOCTOUYKOBBIX KYJBbTYP poma Prunus (ceM.
Rosaceae), a Tak)ke psi paCTeHUH U3 IPYTUX TAKCOHO-
Muueckux rpymnn (EPPO, 2024).

PPV cuuTaeTcd caMblM BPeJOHOCHBIM BUPYC-
HBIM ITaTOT€HOM KOCTOUYKOBBIX IJIOJIOBBIX KYJIbTYD,
BBI3BIBAET MpeXaAeBpeMeHHOoe MaccoBoe (mo 100%)
orajlaHue IJI0A0B, CHIYKAET UX KaueCTBO, UYTO IIPU-
BOLUT K 3HAUUTENIbHBIM IIOTEPSIM ypOXKas IMepcuka,
abpuKOCa, CIIMBBI M JPYTUX SKOHOMUYECKY 3HAYMMBIX
KyJbTYyp. EXXeromHbl# yuepb OT 3TOro BUpyca B MUpe
OIIEHVBAETCS B COTHU MUJIJILOHOB €BPO, 8 KOJIMUECTBO
YHUYTOXXEHHBIX 3aPa’KEHHbBIX JIePEBHEB UCUUCIISIETCS
muinuoHaMmu (Cambra et al., 2006).

Ha ocHOBaHNHU aHaJiM3a MOJHBIX ITOCIeI0oBa-
TEeJIbHOCTEH reHOMa B HACTOSIIee BpeMs PasindaioT
10 mrrammoB Bupyca: Dideron (D), Marcus (M), Recom-
binant (Rec), Cherry (C), Cherry Russian (CR), Cherry
Volga (CV), El Amar (EA), Winona (W), Turkish (T) u An-
cestral (An) James et al., 2013; Glasa, Candresse, 2020).
[IITaMMBbI IPEACTaBILI0T cO601 MOHOUIETUUECKYIE
TPYIIIIBI TeHEeTUYEeCKU OJIU3KOPOICTBEHHBIX U30JIs-
TOB. Hapsmy ¢ TOUeUYHBIMY MYTallMSIMY BaXXHYIO POJIb
B aBoJtoIMY PPV urpaet pexomouHanug (Glasa et al.,
2004; Glasa, Candresse, 2005; Hajizadeh et al., 2019).

MItammel PPV paznuyarnTcd 0 aHTUTE€HHBIM
U 3TMUIEMUOJOTUYECKUM CBOUCTBAM, KPYTYy X0O35€B,
reorpadryeckoil pacIpoCTPaHEHHOCTH U IIaTOreH-
HOCTH JAJISI Pa3JINYHBIX BUIOB KOCTOUKOBBIX KYJIBTYP.
B 3apy6esxHoii EBporie, CpeizaeMHOMOPCKOM 6acceli-
He, cTpaHax A3uu 1 AMepUKHU IIXPOKO pacIipocTpa-
HeHbl mTaMMBI D, M 1 Rec, ocTajibHbIE BCTpEeUYaTCI
penko u (MJIn) SHAEMUYHBI IJIs ONTPefeeHHbIX PETH-
0HOB. Tak, n30agThI IITaMMa EA HalileHbl [IOKA TOJIb-
Ko B Erumnte, a mramMma T — Tosibko B Typuuu. Enus-
CTBEHHBIN U3BECTHBIN M30JAT mTamMMa An (AL-11pl)
obHapyxeH B An6anuu (EPPO, 2024). IlItammsl C, CR,
CV u W BBISIBJIEHBI, 32 MAJIBIMU UCKJIIOUEHUSIMHU, ITOKaA
TOJIBKO Ha TeppuTopuu 6biBIIETO0 CCCP (TIpUX0abKO
uap.,2011,2012;2012a; 2013; Prikhodko et al., 2013,
2016; Glasa et al., 2012, 2013, 2014; Sheveleva et al.,
2012; 2013; Chirkov et al., 2013, 2016, 2018, 2018a;
2022; Shneyder et al., 2017).

spring and early summer, is crucial for the effective
identification of PPV symptoms.

Key words. stone fruit crops, enzyme-linked im-
munoassay, polymerase chain reaction, primers,
strains.

INTRODUCTION

lum pox virus, PPV; genus Potyvirus, fami-

ly Potyviridae, causes a disease called shar-

ka in stone fruit crops. The plant’s response

to infection with this virus is accompanied

by the accumulation of reactive oxygen spe-
cies, which leads to damage to chloroplasts, the pho-
tosynthetic apparatus and the development of visi-
ble infection symptoms on leaves, fruits, flowers and
seeds (Clemente-Moreno et al., 2015). The virus can
infect almost all stone fruit plants of the genus Prunus
(fam. Rosaceae), as well as plants from other taxonomic
groups (EPPO, 2024).

PPV is considered the most harmful viral patho-
gen of stone fruit crops, causing premature massive
(up to 100%) fruit drop, reduces their quality, which
leads to significant losses in the yield of peaches, apri-
cots, plums and other economically important crops.
The annual worldwide damage from this virus is esti-
mated at hundreds of millions of euros, with millions of
destroyed infected trees (Cambra et al., 2006).

Based on the analysis of complete genome se-
quences, 10 strains of the virus are currently dis-
tinguished: PPV-Dideron (D), PPV-Marcus (M),
PPV-Recombinant (Rec), PPV-Cherry (C), PPV-Cherry
Russian (CR), PPV-Cherry Volga (CV), PPV-El Amar
(EA), PPV-Winona (W), PPV-Turkish (T) and PPV-An-
cestral (An) (James et al., 2013; Glasa, Candresse,
2020). The strains represent monophyletic groups of
genetically closely related isolates. Along with point
mutations, recombination plays an important role in
the PPV evolution (Glasa et al., 2004; Glasa, Candresse,
2005; Hajizadeh et al., 2019).

PPV strains vary in antigenic and epidemiologi-
cal properties, host range, geographic distribution and
pathogenicity for different stone fruit species. PPV-D,
PPV-M and PPV-Rec are widespread in Europe, the Med-
iterranean basin, countries of Asia and America, the rest
are rare and (or) endemic to certain regions. Thus, PPV-
EA isolates have so far been detected only in Egypt, and
PPV-T - only in Turkey. The only known PPV-An isolate
(AL-11pl) was detected in Albania (EPPO, 2024). PPV-C,
PPV-CR, PPV-CV and PPV-W have been detected, with
few exceptions, so far only in the territory of the former
USSR (Prikhodko et al., 2011, 2012; 2012a; 2013; Prik-
hodko et al., 2013, 2016; Glasa et al., 2012, 2013, 2014;
Sheveleva et al., 2012; 2013; Chirkov et al., 2013, 2016,
2018, 2018a; 2022; Shneyder et al., 2017).

Thus, a characteristic feature of the PPV popu-
lation in Russia is the presence of endemic strains
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TakuM 06pa3oM, XxapaKTePHOU 0CO6GEHHOCThIO
TIOTIYJISIIIVY BUPYcCa Mapku cauB B Poccuu sBJsieTCS
HaJIMuye YHAEeMUYEeCKUX MITaMMOB U CaMO€e BBICOKOE
B MUpe reHeTUUecKoe pasHoobpasye, 06yCI0BIeHHOE
TIPUCYTCTBUEM Ha €e TEPPUTOPUU 7 IITAMMOB ITOTO
Bupyca (C, D, M, Rec, W, CR u CV) u3 10 U3BECTHBIX.
[TpeBanupywiiue B EBporne u Boctounom CpenuseM-
HoOMOpbe mrTaMmbl PPV-D, PPV-M u PPV-Rec, o Bcel
BUAMMOCTH, OBIIM MHTPOAYIMPOBaHBI B Poccuio
C eBPOIIENCKUMU COPTAMU PA3JIMYHBIX KOCTOUKOBBIX
KyJnbTyp. BiiMi3K0e POJICTBO POCCUNCKUX U eBpOMeli-
CKMX M30JIITOB 3TUX IITAMMOB IIOATBEPXKAAETCS (pu-
JIOTEHETUYECKUM aHaJIM30M I10CJeL0BaTEIbHOCTEN
UX TeHOMOB. XapakTepHas 0COOEHHOCTD MOMYJIAIUU
1apKy CIUB — pacIpocTpaHeHHOCTh mTaMmoB W, C,
CR u CV uckitouunTesibHO B Poccutickoit ®emepaliiuu.
Ha ¢punoreHeTnuueckux qepeBbax, pEKOHCTPYUPOBAH-
HBIX Ha OCHOBE YaCTUUHBIX WJIV IIOJHBIX [10CIEL0BA-
TEJIbHOCTEN reHOMa, 3TU MITAMMbl IPYIIUPYIOTCS
B OTZEeJNbHBIN cybkacTep. ®uloreHeTUUECKUN aHa-
Jun3 nokasbiBaeT, uyTo mraMMbl W, C, CR u CV umenu
ob11ero npeKa, v, Io-BUAMMOMY, 3Ta SBOJIOLIIOHHAS
BETBb ITOJIyUNJia Pa3BUTHE HA TEPPUTOPUU COBPEMEH-
HOUM Poccuu. I'unoTeTuyecKuil MpeoK MOT BO3BHUK-
HYTb B Poccuu mim IPOHUKHYTH U3 [lepemHel niu
CpenHelt A3uu ¢ 3apaXeHHBIMU PACTEHUSIMU T1JI0/I0-
BBIX KOCTOYKOBBIX KyJIbTyp. OLHUM U3 10KAa3aTEJIbCTB
BBILIEUBJIO)KEHHOW TUIIOTE3BI SIBJISETCS LIUPOKOE
pacnpocTpaHeHue mwramMmma PPV-W Ha cTapopyccKux
COPTax CIWBBI HAPOJHOM CEJIEKIINHU, PA3MHOXKaeMbIX
KopHeBOU mopociybio (Uupkos, [Tpuxombko, 2015;
Chirkov et al., 2018; 2022).

Bupyc mapku CIvB BbI3bIBAET HA JIUCTHSIX U ILJIO-
J1aX KOCTOUKOBBIX KYJIBTYD Pa3JIMUHbIe TUITbl CUMIITO-
MOB, HEKOTOPBIE 13 KOTOPBIX IBJISIOTCS TOCTAaTOYHO
BUJOCHEIUDUUHBIMU U MOTYT UMETb AUATrHOCTU-
JecKoe 3HaueHUe. B To )Ke BpeMsI MHTEHCUBHOCTD
U TUIIBI TIPOSIBJIEHUSI CUMIITOMOB MOTYT CyIIeCTBEHHO
BapbMPOBATHCS B 3aBUCUMOCTHU OT IITAMMOBOM TIPU-
HaJIJIEXKHOCTHU U30JISTOB. B JaHHON cTaThe MPUBENEH
aHaJIU3 CUMIITOMATOJIOTUY POCCUNCKUX U30JISITOB BU-
pyca LapKy CJINB Ha OCHOBHBIX PACTEHUAX-X03g9€eBax
B 3aBUCUMOCTH OT IITAMMOBOM ITPUHA/IJIEKHOCTY U30-
JIITOB 9TOTO BUpYycCa.

MATEPUAJIBI U METO/IbI

Vi3yueHue pacIpoCTPaHEHHOCTY BUPYyCa MapKY CIUB
MIPOBOJWJIN COTPYAHUKU TIOJBEIOMCTBEHHOro Poc-
ceJbX03Ha30py Becepoccuiickoro meHTpa KapaHTu-
Ha pactenuii (PI'BY «BHUUKP») B X0oZe CUCTEMAaTH-
YeCcKUX 00cHeJoBaHNYN HaCaXIEHUN KOCTOUKOBBIX
KyJIbTYP B Pa3JIUYHBIX CyObeKTax Poccuiickoit deme-
panuu B 2008-2020 rT. O6¢eoBaHUS OCYILECTBISAIN
B IPOMBINIJIEHHBIX caZlaX U MUTOMHHKAX KOCTOUKO-
BBIX TJIOJIOBBIX KYJIBTYP, HA JAYHBIX U ITPUYCaeOHbBIX
yJacTKax, JJaHAMa@THRIX HACAKIEHUSAX U Ha JUKO-
PACTYIIUX PACTEHUSIX, COTJIACHO MEXIOCYLapCTBEH-
Homy crtanpgapty 'OCT 33505-2015 «KapaHTuH
pacTeHui. MeTOAbl BBIABIEHUS U UACHTU(GUKAIINN
MMOTUBUMPYCA MAapPKU CIAUB», ¢ hoTorpadpoBaHUEM
CUMIITOMOB BUPYCOMOL00HBIX aHOMAIUH.
OTob6paHHBIE pPaCTUTENIbHbIe 06pa3iibl obcie-
IoBayiy B jabopaTopuu Ha Hajnuuume PPV. [lepBuu-
HBIY CKPUHUHTOBBIM TECT IPOBOAUJIN METOIOM
HN®A c TecT-cucTeMaMy Ha OCHOBE ITOJMKJIOHAJIb-
HBIX aHTUTEN hupm Adgen (BemukobpuTanus), ACD,

and the highest genetic diversity in the world, due to
the presence of 7 strains of this virus on its territory
(PPV-C, PPV-D, PPV-M, PPV-Rec, PPV-W, PPV-CR and
PPV-CV) out of the 10 known ones. The strains PPV-D,
PPV-M and PPV-Rec, which are prevalent in Europe
and the Eastern Mediterranean, were apparently in-
troduced into Russia with European varieties of var-
ious stone fruits. The close relationship of Russian
and European isolates of these strains is confirmed
by phylogenetic analysis of their genome sequences.
A characteristic feature of PPV population is the prev-
alence of strains PPV-W, PPV-C, PPV-CR and PPV-CV
exclusively in the Russian Federation. On phylogenetic
trees reconstructed from partial or complete genome
sequences, these strains are grouped into a separate
subcluster. Phylogenetic analysis shows that strains
PPV-W, PPV-C, PPV-CR and PPV-CV had a common
ancestor, and, apparently, this evolutionary branch
developed on the territory of modern Russia. The hy-
pothetical ancestor could have originated in Russia or
invaded from Western or Central Asia with infected
stone fruit plants. One of the proofs of the above hy-
pothesis is the widespread distribution of the PPV-W
strain on old Russian plum varieties of folk selection,
propagated by root shoots (Chirkov, Prikhodko, 2015;
Chirkov et al., 2018, 2022).

PPV causes different types of symptoms on the
stone fruit leaves and fruits, some of which are quite
species-specific and may be of diagnostic value. At
the same time, the symptoms intensity and types can
vary significantly depending on the isolate strain.
This article provides an analysis of the symptomatol-
ogy of Russian PPV isolates on the main host plants,
depending on the strain affiliation of the isolates of
this virus.

MATERIALS AND METHODS

The prevalence of PPV was studied by researchers of
FGBU “VNIIKR”, subordinate to Rosselkhoznadzor,
during systematic surveys of stone fruit plantings in
various regions of the Russian Federation in 2008-
2020. The surveys were carried out in industrial gar-
dens and nurseries of stone fruit crops, in summer
cottages and garden plots, landscape plantings and
on wild plants, in accordance with the interstate stan-
dard GOST 33505-2015 “Plant Quarantine. Methods
for detecting and identifying PPV”, with photographing
symptoms of virus-like anomalies.

Selected plant samples were examined in the lab-
oratory for the presence of PPV. The primary screening
test was carried out by ELISA with test systems based
on polyclonal antibodies from Adgen (UK), ACD, Agdia
(both USA), Bioreba (Switzerland), DSMZ and Loewe
(both Germany) and test systems based on monoclo-
nal antibodies 5B-IVIA from Agritest (Italy), according
to the instructions supplied with the kits. Confirmatory
tests were carried out with test systems for real-time
PCR (RT-PCR) for PPV from Agrodiagnostica and Syn-
thol (both RussiarT), a test system for FLASH-PCR for
PPV (Agrodiagnostica) and the classical RT-PCR meth-
od with primers P1/P2 (Wetzel et al., 1991), 3 "'NCP
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Agdia (o6e — CIIIA), Bioreba (IllBefiriapus), DSMZ
u Loewe (06e — [epMaHMs) 1 TECT-CUCTEMbI Ha OCHOBE
MOHOKJIOHaJIbHBIX aHTUTeN 5B-IVIA dhupmer Agritest
(Utanus), corjiacHO mpujiaraeMbiM K HabopaM MH-
cTpykiuaM. [ToaTBepxgaoilre TeCThl TPOBOAUIIN
c TecT-cuctemamu gu4 I[11IP B pealbHOM BpeMeHU
(OT-TILIP-PB) k PPV ¢hupm ArpoguarHoctvuka u CuH-
ToJI (06e — Poccust), TecT-cucteMoi aJist FLASH-TILIP
K PPV (ArpomyarHoCTHKa) ¥ METOIOM KJIAaCCUUECKOM
OT-TILIP c mpaiimepamu P1/P2 (Wetzel et al., 1991),
3’'NCP sense/3 'NCP antisense (Levy, Hadidi, 1994)
¥ sl/as2 (ArpoguarHOCTHKA), KOTOPbIE€ ITO3BOJISIOT
IOUArHOCTUPOBATh KOMILJIEKC 130J4TOB PPV BHe 3aBU-
CHMMOCTHM OT UX IITaMMOBOM npuHamiaexHoctu (I1pu-
XOIIbKO U Ip., 2019).

[TepBUYHYI UIAeHTUPUKAIIUIO LITAMMOB PPV
npoBoauiu metonoM TAS-ELISA ¢ TecT-cucTeMamMu
Ha OCHOBE MOHOKJIOHAJIbHBIX aHTuTes 4DG5, Al, AC
u EA-24, cnequUYHBIX COOTBETCTBEHHO K IITaM-
maMm D, M, C u EA nipousBozcTBa pupmbl Agritest
(Uranus). JaabHEUIIYIO UAeHTUDUKAIIUIO ITAMMOB
PPV ocyIiecTBISIN MeTOAOM Kjaccudyeckoit OT-TILIP
C UCTOJIb30BAHUEM CJeAYIoUUX MTaMMcIenudpuy-
HBIX TIpaliMepoB: K mTamMmmy D — mpatimepst P1/PD
(Candresse et al., 1995), mD3/mDS5 (Subr et al., 2004)
u M1/M5 (Szemes et al., 2001), k mrtaMmmy M — mipatime-
pet P1/PM (Candresse et al., 1995), mM3/mM5 (Subr
et al., 2004) u M6/M7 (Szemes et al., 2001), k mTam-
My Rec — npaiiMepsl mM3/mD5 (Subr et al., 2004),
k mrammy C — mpatimepsl CSoc-2/HSoC-2 (Nemchinov,
A. Hadidi, 1998) u M10/M11 (Szemes et al., 2001),
Kk mramMMy W — npatiMmepsr 3174-sp-F3/3174-sp-R1
(James, Varga, 2004) u W8328F/W8711R (Glasa et al.,
2011) u k mramMmmy CR — mpatimepsl CR8597F/CR9023R
(Glasa et al., 2013). OkoHYATENbHYIO UIEHTU(DUKAIIAIO
IITAMMOB BUPYCa IAPKU CJIWB BBITIOJHSIN METOLOM
CEeKBEHUPOBAHUS TOJYUEHHBIX TPOAYKTOB aMILJIN-
¢ukal Uy reHeTu4YecKoM aHajusatope ABI PRISM
3500 (Applied Biosystems, CIIIA) ¢ UCITOJIb30BAHUEM
Habopa BigDie Terminator v.1.1 Cycle Sequencing
Kit, corJlacHO peKOMeHJallsIM IIPOMU3BOAUTENSA. AHA-
JIV3 TIOJIyYEeHHBIX T0CJIeN0BaTEIbHOCTEHN TTPOBOIUIN
C UCIIOJIb30BaHUEM IMaKeTa mmporpamMMm BioEdit 7.051
u MEGA 4.0.

PE3VJIBTATBI U OBCYKJEHHE

B pesyibTaTe MHOTOJETHUX HCCJeNOBAaHUUN HaMU
OBLIO BBISBJIEHO 395 M30JIATOB BUPYCA IAPKU CJIUB,
oTHOcamuxca K mramMmmam D (148 usonaros), W (109
u30ya4T0B), CR (85 usongaros), C (27 u30a9TOB), M
(25 mzonaToB) u Rec (1 m304T), KOTOPbIe XPaHAT-
cs B pabouell KOJJIEKIIUY BUPYCOB HAYYHO-METO-
nu4deckoro orgena supycosioruu by « BHUMKP».
Ananus pacnpocTpaHeHHocTu PPV Ha TeppuTopuu
Poccuu MpuBeieH B Psjie TIPeINIeCTBYIONUX My06In-
kanui (Prikhodko et al., 2013, 2013a; 2016; Yup-
KOB, [Ipuxombko, 2015). MHOTOUYMCIEHHbIE U30JISThI
mramMmoB C, CR, CV, D, M, Rec 1 W OBIJIY BBISIBJIEHBI
Takxxe Bupycojgoramu MI'Y umenu M.B. JlJomoHO-
COBa B Pa3JIMYHBIX perrnoHax EBpOIercKol yacTu
Poccutickoit ®demepanum (Sheveleva et al., 2012,
2013; Chirkov et al., 2013, 2016, 2018, 2018a, 2022;
3akyb6aHckuii u gp., 2016).

ITomaBasoliee 6OJbIIMHCTBO BBISIBJIEHHBIX OUa-
TOB BUpYcCa IIapKY CJIUB K HACTOSIIEMY BPeMeHU JINK-
BUIUPOBAHO.

sense/3 "NCP antisense (Levy, Hadidi, 1994) and s1/
as2 (Agrodiagnostica), which allow diagnosing a com-
plex of PPV isolates regardless of their strain affiliation
(Prikhodko et al., 2019).

The primary identification of PPV strains was
carried out by the TAS-ELISA method with test sys-
tems based on monoclonal antibodies 4DG5, Al, AC
and EA-24, specific for strains PPV-D, PPV-M, PPV-C
and PPV-EA, respectively, produced by Agritest (Italy).
Further identification of PPV strains was carried out
by classical RT-PCR using the following strain-specific
primers: for PPV-D — primers P1/PD (Candresse et al.,
1995), mD3/mD5 (Subr et al., 2004) and M1/M5 (Sze-
mes et al., 2001), PPV-M — primers P1/PM (Candresse
et al., 1995), mM3/mM5 (Subr et al., 2004) and M6/M7
(Szemes et al., 2001), PPV-Rec — primers mM3/mD5
(Subr et al., 2004), PPV-C — primers CSoc-2/HSoC-2
(Nemchinov, Hadidi, 1998) and M10/M11 (Szemes et
al., 2001), PPV-W - primers 3174-sp-F3/3174-sp-R1
(James, Varga, 2004) and W8328F/W8711R (Glasa et
al., 2011) and for PPV-CR — primers CR8597F/CR9023R
(Glasa et al., 2013). The final identification of PPV
strains was performed by sequencing the obtained
amplification products on an ABI PRISM 3500 genetic
analyzer (Applied Biosystems, USA) using the BigDie
Terminator v.1.1 Cycle Sequencing Kit, according to
the manufacturer’s recommendations. Analysis of the
obtained sequences was carried out using the BioEdit
7.051 and MEGA 4.0 software package.

RESULTS AND DISCUSSION

As aresult of long-term research, 395 PPV isolates were
identified belonging to strains PPV-D (148 isolates),
PPV-W (109 isolates), PPV-CR (85 isolates), PPV-C (27
isolates), PPV-M (25 isolates) and PPV-Rec (1 isolate ),
which are stored in the working viruses collection of
the Research and Methodology Department of Virology
and Bacteriology, FGBU “VNIIKR”. An analysis of the
PPV prevalence in Russia is presented in some of the
previous publications (Prikhodko et al., 2013, 2013a;
2016; Chirkov, Prikhodko, 2015). Numerous isolates
of PPV-C, PPV-CR, PPV-CV, PPV-D, PPV-M, PPV-Rec
and PPV-W were also identified by virologists of Lo-
monosov Moscow State University in various regions of
the European part of the Russian Federation (Shevele-
va et al., 2012, 2013; Chirkov et al., 2013, 2016, 2018,
2018a, 2022; Zakubansky et al., 2016).

The vast majority of identified PPV outbreaks
have now been eliminated.

Prunus domestica in the European part of the Rus-
sian Federation is dominated by PPV-D and PPV-W.
These strains are spread over a vast territory: from
Novgorod Oblast in the north to the Republic of Dages-
tan and the Republic of Crimea in the south. PPV-M
isolates were detected only in Krasnodar Krai and
Stavropol Krai. A few PPV-Rec isolates were detected
on this crop only in Stavropol Krai.

Prunus x rossica is dominated by PPV-D isolates;
PPV-W are much less common.

Significant differences were stated in the symp-
tomatology of the identified isolates, which depended
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Ha cinuse gomautaeit (Prunus do-
mestica) B EBpomeiickoii yactu PO
JLOMUHUDPYIT wtaMMbl D u W Bupyca
WapKW CJIWB. OTU WITAMMBI PaclIpo-
CTpaHeHbl HA OTPOMHOU TEPPUTOPUU:
oT HoBropojcKoi o6acTu Ha CeBepe
o Peciy6nuku JlarectaH v Pecrry6iin-
Kz KpeIM Ha tore. M3014ThI iTaMMa M
OBLIV BBISBJIEHBI JUIIb B KpacHOmap-
ckoM u CTaBpPOIIOJILCKOM Kpagax. He-
MHOTOUYVCJIEHHbIE M30JSThI MITaMMa
Rec BbISBJIEHBI HAa 3TOU KYJIBTYPE JIUIIb
B CTaBpPOIIOJILCKOM Kpae.

Ha ciuBe pycckoii (Prunus x rossi-
ca) mpeobyrafaT U30JISTh ITaMMa D;
3HAUUTEJIbHO PeXe BCTPEeYaloTCs U30-
JaTeI rramMmma W.

KoncTaTupoBaHsbl CylleCTBEHHEBIE
pas3inumg B CUMIITOMATOJIOTUY BBISIB-
JIEHHBIX U30JISITOB, KOTOPbIe 3aBUCEIN
OT UX UITAMMOBOU NMPUHAAJIEKHOCTH,
YCTOMYMBOCTY PACTEHUII-X0351€B U T10-
TOLHBIX YCJIOBUM BETETAIIMOHHOTO Ce-
30Ha.

B TUIIMUHBIX CIIyyasgX CUMIITOMBI
IIapKY Ha JINCThSIX KOCTOUKOBBIX KYJIb-
TYP MOSIBJISIIOTCS Ha IIEPBBIX BECEHHUX
JIMCTBHAIX M0CJe LOCTU)KEHUS UMY HOD-
MaJIbHOU BEJIMUWHBI.

[Tpu 3apaXeHUU PACTEHUH CIUBBI
noMaliHel usojdaramMu mramma PPV-D

Ol

Puc. 1. CumnToMbl xnopoTuyveckon konbyatoctu  Fig. 1. Chlorotic
XapPaKTEepPHO HaJW4u€ CHUMIITOMOB 3 nucTbsX pacTeHUii CIMBbI OMaLIHEN

ring symptoms on the leaves

B BHUJe KOJIel] MJIU KOJbIeBOU IAT-  (Prunus domestica), 3apakeHHbIx poccunickumn  of Prunus domestica, infected

HUCTOCTY Pa3IMUYHON NHTEHCUBHOCTU  M3onsiTamu wramma PPV-D pasnuyHoro
MIPOSIBJIEH NS, KOTOPAasd BJIMXKe K OCEHM  eorpatuyeckoro npoucxoxaeHus:

OGBIYHO BHUAOM3MEHSIETCS B XJIOPO- 1 - U3onarT LipZ-13, c. EBpasua-21, Jliuneukas
obnacTb, 2 — usonat RzG-1, MockoBckas

obnactb, 3 — usonar VolV-103,
Bonrorpapckas obnactb, 4 M usonst S-1,
c. PeHknop, Jlusa, MockoBckas obnacTb),
MIOXKeJITeHUe XXUJIOK JIUCTbeB. TaKhue 5 _ y30na7 STNC-3, MockoBckas o6nacTb,
CUMIITOMBI TUIINYHBI KaK OJd €BPO- 6 - usonat RamD-1, MockoBckas 06nacTb
neiickux (EPPO, 2024)), Tak 1 gJist poc-  (choto HO.H. NMpuxopbko)

TUYECKUI PUCYHOK. Ha HEKOTOPBIX
copTax CAWBbI, HAPALY C BBILMIEOIIN-
CaHHBIMU CHMIITOMaMH, Pa3BUBAETCS

CUHCKUX 130J9TOB PPV aTOTO IITamMMa
(Puc. 1-2).

HawunbGojsiee MHTEHCHUBHBIE U YETKO IIPOSBIIAIO-
IIYeCcs CUMIITOMBI KOJbYATOCTY U KOJbIEBOM IIAT-
HUCTOCTY O0O6BIYHO HABJIIOLA0TCS B TIEPUOJT C KOHITA
Mas 10 KOHIIA NIOHS TP YCIOBUY YCTOMUMBBIX THEB-
HBIX TeMmepatyp He Boime 25 ° C. ITpu 60Jiee BBICOKUX
JIHEBHBIX TEMIIEPATYPAX STU CUMIITOMBI JJOCTATOYHO
6pIcTpO (B TeueHue 7-10 mHelt) TpaHCHOPMUPYIOTCS
B XJIOPOTUYECKUY PUCYHOK HeoIlpeaeeHHON dhop-
MBI, COUETAIIUNCI C MTHTEHCUBHOU XJIOPOTU3aliel
TJIaBHBIX )KUJIOK JUCTheB. OJJHAKO Jake MPU yCJI0-
BUU BBICOKOU TeMITepaTyphbl BO3AyXa B ITO3HEJIET-
HUM-PAaHHEOCEHHU! MEPUOJ, CUMIITOMBI 3apPaskeHU s
pacTeHuy CIWBBHI JOMAIIHEHN M30JATAMM HITaMMa
PPV-D MOXXHO fuarHoCTUPOBATh BILJIOTH 10 Hauaja
JINCTOTIaIa.

Ha nucThax 3apa’keHHBIX PACTEHUHN CIUBbI PyC-
CKOW, WJIM aJIbIYM pyccKou (Prunus x rossica), M30JsIThI
mramMma PPV-D npeumylecTBEHHO BbI3bIBAKOT CUM-
TITOMbBI UHTEHCHUBHOTO ITOXKEJITeHN TJIaBHBIX KUJIOK
JINCThEB, MHOT/Ia COYETAIOIIEr0CS C CUMIITOMaMU MEX-
JKMJIKOBOTO XJIOPOTUYECKOTO pucyHka (Puc. 3). B oT-
JIMYKe OT CJUBBI JOMAaIIHEH, Ha MHOUIIMPOBAHHBIX

with Russian PPV-D isolates
of various geographical origin:
1 - LipZ-13, c. Eurasia-21,
Lipetsk Oblast, 2 - RzG-1,
Moscow Oblast, 3 - VolV-103,
Volgograd Oblast, 4 - S-1,
Renklod Liya, Moscow Oblast,
5 - STNC-3, Moscow Oblast,
6 — RamD-1, Moscow Oblast
(photos by Yu.N. Prikhodko)

on their strain affiliation, the resistance of host plants
and the weather conditions of the growing season.

In typical cases, PPV symptoms on the leaves of
stone fruit crops appear on the first spring leaves after
they reach normal size.

When domestic plum plants are infected with
PPV-D isolates, they are characterized by the symp-
toms in the form of rings or ring spots of varying in-
tensity, which usually changes into a chlorotic pattern
closer to autumn. In some plum varieties, along with
the symptoms described above, yellowing of the leaf
veins develops. Such symptoms are typical for both
European (EPPO, 2024) and Russian PPV isolates
(Fig. 1-2).

The most intense and clearly manifested symp-
toms of ringing and ring spotting are usually ob-
served from late May to late June, subject to stable
daytime temperatures not exceeding 25°C. At higher
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BUPYCOM PACTEHUSAX CIUBBI PYCCKOU
WHTEHCUBHOCTb Pa3BUTHUSI CUMIITOMOB
IIPOTPECCUPYET K KOHITY BETeTAIOH-
HOTI'0 Ce30Ha.

Ha pacTeHusx CIMBBI JOMallIHEeH,
3apa)keHHBbIX M30JIATaMM IITaMMa
PPV-W, cMMOTOMBI KOJIbIIEBOU IIAT-
HUCTOCTY HaBJIIOA0TCS OUYEHD PELIKO,
a mpeob6jagamIiuil TUM CUMITOMOB
TIPeCTaBISET COO0U XJTOPOTUUECKUY
PUCYHOK Pa3jInuHONM MHTEHCUBHOCTU
nposiBjaeHus. Yalle BCETO 3TU CUM-
TITOMBI BBIPa)XEHBI CJ1a60 ¥ 3aMeTHBI
JINIIb ITPU TPOCMOTPE JIUCTHERB B TIPO-
xojaieM cBeTe. OJHAKO Ha JIUCTbIX
HEKOTOPBIX COPTOB PAa3BUBAETCS J0-
CTaTOYHO WHTEHCUBHBIN XJOPOTU-
yeckud pucyHok (Puc. 5). Hauunas
C CepenuHbI JeTa, 1 0CO6EeHHO B yC-
JIOBUSIX )KapPKOM TOTO/IbI, CUMIITOMBI
u3054T0B Wwramma PPV-W cyiectBeH-
HO ocJyiabeBalOT U Kak Gbl pa3MbIBa-
I0TCSI, yTpauuBas AUAarHOCTUYECKOe
3HaueHue. Takue CUMITOMBI JIErKoO
CITyTaTh C BO3[IEMCTBUEM PABJIMUHBIX
HebJaTONMPUATHBIX abUOTUYECKUX
(axTopoB. JIUCThS, pacIIyCcKawIuecs
B YCJIOBUSIX YKapPKOU MOTOMIbI, OGBIYHO
He UMeIOT CUMIITOMOB M 3apa’XeHbl
BUPYCOM B JIJaTeHTHOU hopme. Hambo-
Jiee CJIO)KHO JUAarHOCTUPOBATh ITaMM
PPV-W Ha KOpHeCOOGCTBEHHBIX COPTaX

CJIMBBI OTE€UECTBEHHON HAPOJAHOM C€~  pyc, 2, CUMNTOMbI XJIOPOTUYECKOI KonbLeBoi  Fig. 2. Chlorotic ring-

JIEKIIUHY, IVPOKO PACTIPOCTPAHEHHBIX  MNATHUCTOCTU Ha JIMCTbAX PACTEHUI CIUBbI

spot symptoms on the leaves

Ha JaYHBIX U MpUycamebHbIX yyacT- AomalHei (Prunus domestica), 3apakeHHbIX of Prunus domestica, infected

Kax. Ha JINCThAX TaKMX COPTOB MOTYT  POCCUICKMMU N30ISITAMM WTaMMa

pa3BUBATBCS JIMIID ciiabble XJ0po3pr, P PV-D pasnuuHoro reorpaguyeckoro
npoucxoxpeHus: 1 — nsonar RZT-3,

MockoBckasa obnacTtb, 2 — usonart Z-12,
MockoBckasi o6nactb, 3 — usonsr LipK-205,
Jluneukas obnactb), 4 — usonar STN-42,
CMMIOTOMATOJOrUsS WITAMMA  Mockosckas o6nactb, 5 — nsonat D-008,
PPV-W ma camBe pycckoii (Puc. 5) Pecny6nuka [JarectaH, 6 — nusonst RZT-2,

KOTOPBIE JIETKO CITyTaTh C CUMIITOMA-
My medUIIUTa a30Ta U U3BECTKOBOIO
XJIOpO3a.

with Russian PPV-D isolates

of various geographical origin:

1 - RZT-3, Moscow Oblast,

2 -Z-12, Moscow Oblast,

3 -LipK-205, Lipetsk Oblast),

4 -STN-42, Moscow Oblast,

5 -D-008, Republic of Dagestan,
6 — RZT-2, Moscow Oblast)

NpakTUUYeCKM UJIeHTUYHA CUMIITO- MockoBckas obnactb) (dhoto HO.H.Mpuxopbko)  (photos by Yu.N. Prikhodko)

MaTOJIOTUU STOr0 LITaMMa Ha CJIMBe
IoMamHeld. HaumHas ¢ cepeiluHbI BETeTaluOHHOTO
TIepUOa, XJIOPOTUUECKUY PUCYHOK BUIOU3MEHSIETCS
B 1uddy3HBIN XJI0P0O3, HEOTINUNMBIN OT CUMIITOMOB
nedunura MUHEPAJIbHOTO IUTAHUSA.

[Ipu 3apaXeHUU CJIUBBI JOMAUIHEN MITaMMOM
PPV-M HamboJjiee 4acTO Pa3BUBAETCS OTUETINBOE
TI0XKeJITEHVE [JIaBHBIX KUJIOK JIUCTHEB, NHOIZA coYe-
TalolIeecs ¢ KOJIbIIEBOU MATHUCTOCTBIO, IPUYPOUYEH-
HOU ualle BCero K BepxyuikaM Juctbes (Puc. 6). ITo
WHTEHCUBHOCTY IIPOSIBIIEHUS 3TU CUMIITOMBI OGBIYHO
3aHUMAKT [IPOMEXYTOUHOE II0JIOKEHYE MEXIY CUM-
TITOMATOJIOTYEel N30JIITOB mTaMMoB PPV-D u PPV-W.

Ha InCThSIX paCTEeHUN aJIbIYH, UJIU CIUBBI PACTO-
TIBIPeHHOU (Prunus cerasifera), B pe3ysbTaTe 3apaxe-
Husg PPV-D pa3BuBaeTCs XJIOPOTUUYECKUN PUCYHOK,
MIPUYPOYEHHBIN K TJIABHBIM XXUJIKAM U XOPOIIO pas-
JIMYUMBIN JIUIIb B IPOXOAsIneM cBeTe (Puc. 7). Takue
CUMIITOMBI Yallle BCEro Pa3BUBAIOTCSA Ha KOPHEBOU
TIOPOCJIU TIOJBOEB aJIbIUM, HA KOTOPbIE GbLIN ITPUBU-
Thl UHQUIIVPOBAHHBIE BUPYCOM IIPUBOU CJIUBHI [I0-
MalrHel. B To ke BpeMs Ha HEIIPUBUTHIX AUKOPACTY-
VX PACTEHUIX aJbluy CEMEHHOI0 IPOUCXOXKIEHUA

daytime temperatures, these symptoms quickly (with-
in 7-10 days) transform into a chlorotic pattern of un-
certain shape, combined with intense chlorotization of
the main leaf veins. However, even with high air tem-
peratures in late summer-early autumn, symptoms of
infection of domestic plum plants with PPV-D isolates
can be diagnosed until the beginning of leaf fall.

On infected Prunus x rossica leaves, PPV-D isolates
primarily cause symptoms of intense yellowing of the
main leaf veins, sometimes along with interveinal
chlorosis (Fig. 3). Unlike Prunus domestica, on virus-in-
fected Prunus x rossica plants, the intensity of symptom
development progresses towards the end of the grow-
ing season.

On Prunus domestica infected with PPV-W isolates,
chlorotic ring-spot symptoms are very rare, while
the most common symptom is chlorotic pattern of
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Puc. 3. CUMNTOMbI POCCUIACKUX U30NATOB WiTamma PPV-D, Fig. 3. Symptoms of the Russian PPV-D isolates
BbIsIBNIeHHbIX B Pecnybnvke KpbiM, Ha TIUCTbAX CUBbI detected in the Republic of Crimea, on Prunus x rossica
pycckoii (Prunus x rossica): 1 — uzonat Crimea-14, 2 — usonatr  leaves: 1 — Crimea-14, 2 — Crimea-27, 3 —Crimea-28
Crimea-27, 3 — usonart Crimea-28 (¢poto H0.H.Mpuxoabko) (photos by Yu.N. Prikhodko)

B yCJIOBUSX PP BUPYC MAapKU CIUB BCTPEUAETCS OUeHb
penko (Yupkos, ITpuxombko, 2015).

Ha a6pukoce o6bIKHOBEHHOM (Prunus armenia-
ca) B PO mpeuMyIeCTBEHHO PACIIPOCTPaHEH IMTaMM
PPV-D. Bckope 1ociie paciiycKaHus Ha JTUCThIX MHPU-
IIMPOBAaHHBIX PAaCTeHUH abprKoca MMOSBISIOTCS CBET-
JI0-3eJIeHbIe TIATHA U KOJIbITa, KOTOPbIE JIyUIlle Pasjin-
YKMMBI B IIPOXOZSIIIEM CBETE. B ITOCIeAyI0IEM Ha 9TUX
JINCTHSAX PA3BUBAETCS XJIOPOTUUECKUHN PUCYHOK, TPU-
YPOUEHHBIHN K )KMJIKaM ITePBOT0 ¥ BTOPOTO MOPSIIKA.
[1pY CUJIPHOM 3apa’keHUH STU CUMIITOMBI COUETAITCS
C MOPIIMHUCTOCTBIO U fedhopMatiien auctbes (Puc. 8).

different intensity. Most often, these symptoms are
weak and can be seen only when inspecting leaves
in transmitted light. However, a fairly intense chlo-
rotic pattern develops on the leaves of some varieties
(Fig. 5). Starting from mid-summer, and especially in
hot weather conditions, the symptoms of PPV-W iso-
lates significantly weaken and seem to blur, thereby
losing their diagnostic value. Such symptoms are easily
confused with the effects of various unfavorable abiotic
factors. Leaves that sprout in hot weather usually have
no symptoms and are latently infected with the virus.
It is most difficult to diagnose PPV-W on native-rooted
plum varieties of domestic selection, which are wide-
spread in summer cottages and household plots. Only
mild chlorosis can develop on the leaves of such vari-
eties, which can easily be confused with symptoms of
nitrogen deficiency and calcareous chlorosis.

The symptomatology of PPV-W on Prunus x rossi-
ca (Fig. 5) is almost identical to the symptomatology
of this strain on Prunus domestica. Starting from the
middle of the growing season, the chlorotic pattern
changes into diffuse chlorosis, indistinguishable from
symptoms of mineral nutrition deficiency.

i

N3oaaT RD-1, N3o0saT RamCh-2, When Prunus domestica is infected with PPV-M,

CJIMBa JOMAIIHASA CJIMBa JOMAIIHAS a distinct yellowing of the main leaf veins most often

(MockoBcKas 06J1aCTh) (MocKkoBcKas 06J1aCTh) develops, sometimes combined with ring spots, most
often confined to the leaf apex (Fig. 6). In terms of man-
ifestation intensity, these symptoms usually occupy an
intermediate position between the symptomatology of
PPV-D and PPV-W isolates.

\

MN3o0iaT Crimea-22 N3o0aatT STNA-7,

CJIMBA JIOMAaNIHSIS CJIMBA JIOMaIIHAS

(Pecny6iinka Kpbim) (MocKkoBcKast 06J1aCTh)

Puc. 4. CAMNTOMbI POCCUIACKUX Fig. 4. Symptoms of Russian PuUC. 5. CUMNTOMbI 30ONSIT Fig. 5. Symptoms of the

¥301ATOB Wramma PPV-W Ha PPV-Wisolates on the Crimea-12 wramma PPV-W  PPV-W isolate Crimea-12

JINCTbAX CNUBDI :u,omaumeﬁ leaves of Prunus domestica: Ha NINCTBAX CAMBBI PYCCKOW  on Prunus x rossica leaves

(Prunus domestica): 1 - usonar 1 -RD-1, Moscow Oblast, (@oTo H0.H. MpuxoabKo) (photo by Yu.N. Prikhodko)

RD-1, MockoBckas o6nacTb, 2 — RamCh-2, Moscow

2 — usonat RamCh-2, Oblast, 3 —Crimea-22,

MockoBckasa obnactb, 3 —usonat Republic of Crimea,
Crimea-22, Pecnybnuka Kpbim, 4 — STNA-7, Moscow
4 — nzonat STNA-7, MockoBckas  Oblast) (photos by
obnactb) (hoto KO.H.Mpuxopbko)  Yu.N. Prikhodko)
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Puc. 6. CUMNTOMbI POCCUIACKUX
n3onatos wrtamma PPV-M,
pacnpocTpaHeHHbIX

B CTaBpOMosibCKOM Kpae,

Ha JIUCTbAX C/IMBbI AOMaLUHEN leaves: 1 -StG-27,
(Prunus domestica): 1 - usonar Stanley variety,

StG-27, copt Ctennu, 2 —mnsonat 2 — StM-7, Kabardinskaya
StM-7, copt KabappuHckas early variety (photo by
paHHsa (doTo HO.A. WHewpgepa)  Yu.An.Shneyder)

Fig. 6. Symptoms of
Russian PPV-M isolates
spread in Stavropol Krai
on Prunus domestica

VHTEHCUBHOCTDh Pa3BUTHUSA CUMIITOMOB JOCTUTAET
MaKCHUMyMa B UI0JIe, a 3aTEeM IIOCTEIIEHHO CHUKAETCS
BILJIOTH IO TIOJTHOY MaCKUPOBKYU K KOHILY BeTreTaluu.
Ha nucThax, paclyCTUBLIUXCS B O3HEeBECEHHUNU
U JIETHUY TIEPUO]T, CUMIITOMBI Yallle BCET'0 OTCYTCTBY-
10T, I03TOMY 3apa’keHHbIE JUCThI HEOOXOIMMO BBISIB-
JIITh Y OCHOBaHUS 06eTOB. B yCIIOBUSX JKapKOU IM0-
TOJIbI CUMIITOMBI MOTYT IIOJTHOCTBI0 MaCKUPOBAThCS.

Ha JIUCThsIX paCTEHUM BULITHYU BOUJIOUHOM (Prunus
tomentosa) B P® pacripocTpaHeHsbl mTaMMbl D u W Bu-
pyca mapku caus. [Ipu 3apaxeHuu mrammom PPV-D
pPa3BUBAKTCSA TUIIMYHBIE [IJIS MAapPKU CUMIITOMBI:
CBETJIO-3€eJieHble UJU CBETJIO-XJIOPOTUYECKYE TISITHA,
KOJIBIA MJIM TIOJIOCHI HA JIUCTHSIX, OUE€Hb YaCTO IIPUY-
POYEHHBIE K )KUJIKaM MepBoro nopsaka (Puc. 9, 1-2)

Ha pacTeHusX BUIIHU BOMJIOYHOM, 3apaKeHHON
mraMMoM PPV-W, B paHHeBeCeHHUU ITIepuo, pa3Bu-
BaIOTCS MHTEHCHUBHBIE CUMIITOMBI XJIODOTUYECKOTO
PUCYHKA U MOXXeJITeHUS XKUJIO0K, YaCTO CoUeTalolue-
cqa ¢ peopmanueir popmel ucTheB. (Puc. 9). OgHaKO
IIpY HaCTYIJIEHUU TIePUOJA KAaPKOU ITOTObI CUIIBHO
TTOBPEXI€HHbBIE JINCThSI 0OBIYHO OTIA/IAl0T, 4 HA BHOBD
OTPaCTAMUUX JUCThIX PA3BUBAIOTCS JIUIIb c1abo3a-
METHbIe CUMIITOMBI OKaMJIEHU S KU -
Jgok (Puc. 9, 3)

Kak ye oTMedasoch, Xxapak-
TEepPHON 0COGEHHOCTBIO MOMYISIIUYN
BUDYyca IIapKu cjiuB B Poccuiickoit
denepanuu SIBJISETCS MIUPOKOE
pacnpocTtpaHeHue mraMmoB C, CR
u CV, 3apakawuux BUIIHIO OOBIK-
HOBeHHYIO (Prunus cerasus). O HEMHO-
TOYMCJIEHHBIX CJIyYasX BbISBIEHUS
mramMMa C coo6Iajoch B HECKOJIbKUX
BOCTOUYHOEBPOIENCKUX CTPaH, TOTIa
Kak wrtaMMbl CR u CV pacripocTpaHe-

al., 2022).

. Puc. 8. CumnTtombl PPV-D (usonsar
Hbl HCKII04nTeNbHO B PO (Chirkovet  crimea-53, Pecny6nuka Kpbim)

Ha NMNUCTbAX a6pm<oca 06bIKHOBEHHOTO

Puc. 7. Cumntombl PPV-D  Fig. 7. Symptoms of PPV-D
(n3onar Z-3, MockoBckaa  (Z-3, Moscow Oblast)
0651aCTb) Ha NIUCTbAX on Prunus cerasifera
anbluu (Prunus cerasifera) leaves (photos by

(choTo HO.H.Mpuxoabko) Yu.N. Prikhodko)

On Prunus cerasifera leaves, the infection with
PPV-D causes chlorotic patterns along with main veins,
which is easily distinguished only with transmitted
light (Fig. 7). Such symptoms most often develop on the
Prunus cerasifera root shoots of rootstocks onto which
virus-infected Prunus domestica were grafted. At the
same time, on ungrafted wild Prunus cerasifera plants
of seed origin in the Russian Federation, PPV is very
rare (Chirkov, Prikhodko, 2015).

On Prunus armeniaca in Russia, the most common is
PPV-D. Soon after sprouting, light green spots and rings
appear on the leaves of infected apricot plants, which
are better visible in transmitted light. Subsequently,
a chlorotic pattern develops on these leaves, confined to
the veins of the first and second order. With severe infec-
tion, these symptoms are combined with leaf wrinkling
and deformation (Fig. 8). The intensity of the symp-
toms reaches a maximum in July, and then gradually
decreases until complete camouflage by the end of the
growing season. On leaves that sprout in late spring and
summer, symptoms are most often absent, so infected
leaves must be identified at the base of the shoots. In hot
weather, symptoms may be completely invisible.

On Prunus tomentosa in Russia, the most common
are PPV-D and PPV-W. When infected with PPV-D, there
are typical PPV symptoms: light green or light chlorotic
spots, rings or stripes on leaves, very often confined to
the first order veins (Fig. 9, 1-2)

Fig. 8. Symptoms of PPV-D
(Crimea-53, Republic of Crimea)
on Prunus armeniaca leaves

[Ipu 3apakeHuu mTaMMOM (Prunus armeniaca) (oto KO.H.Mpuxopbko) (photos by Yu.N. Prikhodko)

PPV-C Ha JIUCTBhIX 3apa’keHHBIX pPac-

TEeHWU BUNIHY 1 X KOPHEBOM ITOPOCIY HAaBGJII0Ial0TCs
CUMIITOMBI KOJIbII€BOM MMATHUCTOCTHU, HEPETYIIPHOTO
PUCYHKA CBETJIO-3€JIEHOW OKPAaCKH, MATEH U Kparl-
YaTOCTY HETIPABMJILHON (POPMBI OT CBETJIO-3€JI€HOI'0
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Puc. 9. CuMNTOMbI U30N1ATOB WITaMMa
PPV-D n PPV-W, pacnpocTpaHeHHbIX

RD-2 wtamma PPV-D, 2 — nsonat RD-4
wramma PPV-W (choTo HO.H.Mpuxopbko)

10 KPEMOBO-XKEJITOTO 1jBeTa. HEKOTOphIe U3 ITUX I15-
TeH 3aTeM HeKpoTusupywrcs (Puc. 10). 3T¥ CUMIITO-
MBI JIyUllle BEIPa’KeHbI Ha INCThSIX KOPHEBOU ITOPOCIIH,
HO B L1€JIOM OHU XOPOIIO Pa3JIMYUMBbI JIMIIb IIPU IIPO-
CMaTpPUBAHUU B IPOXOJISIIEM CBETE.

PacTeHus BUIIHU, 3apaXeHHble MU30JIATaMU
mramMMa PPV-CR, ©UMeIOT MHOI TUII CUMIITOMOB. [1pe-
00J1a5a0I UM TUIIOM CUMIITOMOB SIBJISETCS IIOXKEJI-
TeHME TJIaBHBIX )KUJIOK U XJIOPOTUYECKUUN PUCYHOK,
YTO MPUBOAUT K IedopMalluy MJIaCTUHOK JINCThEB.

Fig. 9. Symptoms of PPV-D
and PPV-W, spread in

B MocKoBCKoI 0651aCT1, Ha NUCTbAX BUWHK  Moscow Oblast, on Prunus
BounouHon (Prunus tomentosa): 1 — usonat tomentosa leaves: 1 — RD-2
of PPV-D, 2 - RD-4 of PPV-W
(photos by Yu.N. Prikhodko)

On PPV-W infected Prunus tomento-
sa, in the early spring, intense symptoms
of chlorotic pattern and yellowing of the
veins develop, often combined with leaf
deformation (Fig. 9). However, with hot
weather, severely damaged leaves usual-
ly fall off, and only subtle symptoms of
vein banding develop on newly growing
leaves (Fig. 9, 3)

As already noted, a characteris-
tic feature of the PPV population in the
Russian Federation is the widespread
distribution of the strains PPV-C, PPV-
CR and PPV-CV, infecting Prunus cerasus.
Rare PPV-C infections have been re-
ported from several Eastern European
countries, while PPV-CR and PPV-CV are
present only in the Russian Federation
(Chirkov et al., 2022).

When infected with the PPV-C
strain, the leaves of infected cherry
plants and their root shoots exhibit
symptoms of ring spots, an irregular
pattern of light green color, spots and
irregular mottling from light green to
creamy yellow. Some of these spots then become ne-
crotic (Fig. 10). These symptoms are better expressed
on the leaves of the root shoots, but in general they are
clearly visible only when viewed in transmitted light.

Cherry plants infected with PPV-CR isolates
have a different type of symptoms. The predominant
type of symptoms is yellowing of the main veins and
a chlorotic pattern, which leads to deformation of the
leaf blades. Ring spot symptoms are less common. To-
wards the end of summer, you can notice that areas of

Puc. 10. CUMNTOMBI POCCUMCKMX U30NSATOB WITaMMa
PPV-C pasnuuHoro reorpacmyeckoro npoucxoxaenuss  geographical origin on Prunus cerasus: 1 — VolK-143, Volgograd,
Ha NUCTbSAX BULWHM 06bIkHOBEHHOW (Prunus cerasus): 2 -IIM-1, Moscow Oblast, 3 -SamSad-14, Samara Oblast,
1 - usonaTt VolK-143, r. Bonrorpag, 2 — usonar IIM-1, 4 - SarH-10, Saratov Oblast, 5 -STNA-1, Moscow Oblast,

MockoBckas o6nacTtb, 3 — usonar SamSad-14,
Camapckasi obnactb, 4 — usondart SarH-10,
CaparoBckas obnactb, 5 — usonsat STNA-1,
MockoBckas o6nacTtb, 6 — nsonat STNA-2,
MockoBckasi o6nacTb (cpoto HO.H.Mpuxoabko)

Fig. 10. Symptoms of Russian PPV-C isolates of different

6 — STNA-2, Moscow Oblast (photos by Yu.N. Prikhodko)
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/
Puc. 11. CUMNTOMbI pOCCUMCKUX n3onsaToB wramma PPV-CR Puc. 11. Symptoms of Russian PPV-CR isolates
pasnuyHoro reorpamueckoro NPOUCXOXKAEHNUS HA IUCTbAX BULLHU of different geographical origin on Prunus cerasus:
06bIkHOBeHHoV (Prunus cerasus): 1 — usonat SamSG-27, Camapckas 1 - SamSG-27, Samara Oblast, 2 - SamSG-29,
obnactb, 2 — uzonat SamSG-29, Camapckas obnactb, 3 — usonsat SarG, Samara Oblast, 3 -SarG, Saratov Oblast, 4 — SamSad-1,
CaparoBckas obnactb, 4 — usonsat SamSad-1, Camapckasi obnactb, Samara Oblast, 5 -SarH-1/12, Saratov Oblast

5 — usonar SarH-1/12, Capatoeckas ob6nactb (choTo HO.H. Mpuxogbko)  (photos by Yu.N. Prikhodko)

CUMIITOMBI KOJIbIIEBOM IMSTHHUCTOCTY BCTPEYAIOTCS
pexe. K KOHILy JieTa MOXXHO 3aMETUTh, YTO y4acT-
KU JIUCThEB C UHTEHCUBHBIMY CUMIITOMaMU OOJIbIIE
nmoiBepKeHbl HeKpo3y (Puc. 11). TIpu 3TOM Ha Ju-
CTbSIX B HWIKHE!N YacTU ONHOJIETHUX IT06EroB Ipeu-
MYIIleCTBEHHO Ha6JII0/Ial0TCS OTUETIVBbIe CUMIITOMBI
TIOXKeJITEeHUS TJIaBHBIX )KMJIOK, Ha JINCThIX B CpeHeln
YacT¥ 06eroB — MPUYPOUEHHBIH K KUJIKAM XJIOPOTHU-
YeCKUU UJIN CBETJIO-3eJIeHbI PUCYHOK U KOJIblleBas
MSATHUCTOCTD, 4 HA BEPXYIIEUYHBIX JINCThIX — CIa60-
BbIpa)XeHHAad MSATHUCTOCTDb B COUYETAHUU C Jedopma-
IMey TJIaCTUHOK. YacTo JIMCThS C BEPXYIIEK IT0OETOB
He MMeI0T CUMIITOMOB. Bce 5TH CMIITOMBI OOBIUHO 60-
Jiee OTUYETJIMBbI Ha JINCThSIX KOPHEBOU ITOPOCIU, YEM
Ha B3POCJBIX JePEBBIX.

[Tpu 3apakenuu mwrammoM PPV-CV Ha JuCTBAX
pacTeHUY BUITHU Pa3BUBAETCS XJIOPOTHUYECKAs ITSAT-
HUCTOCTB (Puc. 12), KOTOpPasi HAITOMUHAET CUMIITO-
MaTUKy HeKOTopbix u30yasaToB PPV-C (Chirkov et al.,
2018).

3AKJ/IIOYEHUME

Bupyc 1mapKy CIWB BbI3bIBAE€T Ha JUCTbIX U ILJIOAAX
KOCTOUKOBBIX KYJIBTYP Pa3JIMYHbIE TUIIBI CUMIITOMOB,
HEKOTOPbIE 13 KOTOPBIX SIBJISIOTCS JOCTATOUHO BUIO-
cnenu@UIYHBIMU U MOTYT UMEThb BaXKHOE JUATHOCTH-
YyecKoe 3HaUYeHUe MPU MPoBeJeHun 06CieJOBaHUM.
3HaHWEe CUMIITOMATUKKU STOTO BUPYyCA MO3BOJISET
OCVIIECTBJISITH €T0 pPaHHEe BhIIBJIEHNE Ha BOCIPU-
MMYUBBIX KOCTOYKOBBIX KYJIbTYpax U 3HAUUTEIbHO
COKpalaTh KOJHMUYECTBO 00pas10B, OT6MPaeMbIX [JIsd
MIPOBEIeHN JIabOPaTOPHBIX MCCaeoBaHUM. OLHAKO
IIPY BTOM HEOOXOJUMO YUNUTHIBATh, UTO TUIT U UHTEH-
CUBHOCTDb Pa3BUTUS CUMIITOMOB MOTYT CYIIEeCTBEH-
HO BapbMPOBAThCHI B 3aBUCUMOCTU OT IITAaMMOBOM
MIPUHAIJIEXKHOCTY MU30JIITOB BUPYyCa, yCTOMUYUBOCTH
pacCTeHUI-X0359€B U TEKYIUX MOTOAHBIX YCIOBUU.
Omnpenenslnee 3HaUYeHUE UMEET IIPOBEeHNE 00CIe-
JIOBaHUII B ONITUMAaJIbHbIE CPDOKHU, KOTOPbIE TTPUXOISAT-
cs Ha TI03JHEeBECeHHU I 1 paHHEJIeTHUM [TePUO,.

leaves with intense symptoms are more susceptible to
necrosis (Fig. 11). At the same time, on the leaves in the
lower part of annual shoots, clear symptoms of yellow-
ing of the main veins are predominantly observed, on
the leaves in the middle part of the shoots - a chlorotic
or light green pattern confined to the veins and ring
spots, and on the apical leaves - mild spotting in com-
bination with blade deformation. Often leaves from the
shoot tips do not show symptoms. All these symptoms
are usually more pronounced on the leaves of the root
shoots than on mature trees.

When infected with PPV-CV, chlorotic spotting de-
velops on the leaves of cherry plants (Fig. 12), which
resembles the symptoms of some PPV-C isolates
(Chirkov et al., 2018).

CONSCLUSION

PPV causes various types of symptoms on stone fruit
leaves and fruits, some of which are quite species-spe-
cific and may have important diagnostic value during
inspections. Understanding the symptoms of this virus
allows for its early detection on susceptible stone fruit
crops and significantly reduces the number of samples
taken for laboratory testing. However, it must be taken
into account that the type and intensity of the symp-
toms can vary significantly depending on the virus iso-
late strain, the resistance of host plants and current
weather conditions. Conducting surveys at optimal
times, which occur in late spring and early summer, is
of paramount importance.
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3TBOYIO 1. MoCKBBI «MOCKOBCKHI
IETCKO-IOHOIIEeCKUI IIEHTP SKOJIOTUY, KpaeBedeHUs
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AHHOTALIUA
B craTbe maH 0630p KOJIJIEKIIUU YEIIYEKPBIIbIX
u3 ceMeticTBa Xoxyatku (Notodontidae), mepemaHHOM
B sHTOMOJOTUuuYeckuit ¢poum ®IBY «BHUMKP» I1as-
JioM CepreeBudyeM Mopo30BbeIM (MockBa). KoJiieKius
BKJIIOYAET MaTepUaJ U3 PasiUuyYHbIX CTPaH EBPOIHI,
Azum u Adppuku. XoxJiaTKu ¢ Tepputopuu Poccuu
IpencTaBeHbl SK3eMILIIPaMU U3 eBPOIIeMCKOI Ya-
ctu, KaBkasa, Ypaja, 3anaguoi Cubupu, Anrtas, baii-
KaJIbCKOT'0 peruoHa, AMypcKoit o6actu, [IpuMopcKo-
ro Kpas, a Takxe ¢ ocTpoBa CaxanuH u KypuibCkux
OCTPOBOB. O6GmUN 06beM KOJIJIEKIIMU COCTaBJSIET
1036 2K3eMILIIAPOB, OTHOCALIMXCI K 125 Bugam us 9
OJICEMENCTB. 3 JIeCHBIX BpeIuTeIeH, O KOTOPBIX
M3BECTHBI BCIIBIIIKY MaCCOBOTO Pa3MHOXEHMSI, B KOJI-
JIEKIIUY UMEIOTCS CIEAVIONMEe BULBI: Ly60Bas X0OX-
satka (Peridea anceps (Goeze, 1781)), TyHKa cepebpu-
crasa (Phalera bucephala (Linnaeus, 1758)), ©JIbMOBBIH
"HoroxBocT (Dicranura ulmi (Denis & Schiffermuller,
1775), 6onpimaga rapuug (Cerura vinula (Linnaeus,
1758), xoxnaTka I[1pxxeBanbckoro (Cerura przewalskii
(Alpheraky, 1882), onbxoBas xoxJyaTka (Notodonta
dromedarius (Linnaeus, 1767)), AByIIBETHas X0OXJIaTKa
(Leucodonta bicoloria (Denis & Schiffermuller, 1775)),
xoxJjaTKa-Bepbutonka (Ptilodon capucina (Linnaeus,
1758)), 6epesoBas xoxyaTtka (Pheosia gnoma (Fabricius,
1776)), ocuHoBaga xoxJyatka (Pheosia tremula (Clerck,
1759)) u kucToUHMIA pPkaBo-0ypas (Clostera anasto-
mosis (Linnaeus, 1758)). Tak)Xe B KOJUIEKIIUU IIPEJ-
CTaBJIEHbI PeIKUe 1 SHAEMUYHbIE BUIbI, B TOM YKCJIe
HeJlaBHO OIMCaHHbIe, HanpuMmep, Honveda latifasciata
Wu & Fang, 2003, Stauropus schaarschmidti Schintlmeis-
ter, 2003, Phalera raritas Schintlmeister, 2007, Ptilodon
kobayashii Schintlmeister, 2008, Janthinisca joannoui
Schintlmeister & Witt, 2015 u Zaranga koreana Beljaev
et Choi, 2021. CTaTbs COmEP>XUT ITOJHBIN BUIOBOM
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ABSTRACT
The article provides an overview of Lepidoptera col-
lection of Notodontidae family given to the Entomolog-
ical Fund of the All-Russian Plant Quarantine Center
by Pavel S. Morozov (Moscow). The collection includes
the material from different countries of Europe, Asia
and Africa. Notodontidae from Russia are represented
by the specimens from the European part, the Cauca-
sus, the Urals, Western Siberia, Altai, the Baikal region,
Amur Oblast, Primorsky Krai, as well as from Sakhalin
Island and the Kuril Islands. The total collection size is
1036 specimens, belonging to 125 species from 9 sub-
families. The collection includes the following species
of the forest pests for which outbreaks of mass repro-
duction are known: Peridea anceps (Goeze, 1781), Phale-
ra bucephala (Linnaeus, 1758), Dicranura ulmi (Denis &
Schiffermuller, 1775), Cerura vinula (Linnaeus, 1758),
Cerura przewalskii (Alpheraky, 1882), Notodonta drom-
edarius (Linnaeus, 1767), Leucodonta bicoloria (Denis
& Schiffermuller, 1775), Ptilodon capucina (Linnaeus,
1758), Pheosia gnoma (Fabricius, 1776), Pheosia trem-
ula (Clerck, 1759) and Clostera anastomosis (Linnaeus,
1758). The collection also includes rare and endem-
ic species, including recently described ones, such as,
Honveda latifasciata Wu & Fang, 2003, Stauropus schaar-
schmidti Schintlmeister, 2003, Phalera raritas Schint-
Imeister, 2007, Ptilodon kobayashii Schintlmeister,
2008, Janthinisca joannoui Schintlmeister & Witt, 2015
and Zaranga koreana Beljaev et Choi, 2021. The article
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CHMCOK KOJIJIEKIIUK C YKa3aHUEeM TIPUHAIJIEKHOCTHU
K COOTBETCTBYIOIIMUM ITOJiceMeiicTBaM. Takxe Mpu-
BeIleHbl JIMUYHbIe HAOIIOLEHNSI O MAaCCOBOM PasMHO-
JKeHUU XoxJiaTku [1pyxeBasibckoro (Cerura przewalskii)
B OJHOM U3 jioKanuTeToB CeBepHOTO KHTas.

Knrwouesvie cnoea. Lepidoptera, Noctuoidea,
Asmsg, Adpuka, Poccuiickas ®eneparnius, Kutaii, Bpe-
IuTeNu Jieca, payHa, CUCTEMATUKA, My3€el.

BBEJIEHUE

oxygatku (Notodontidae) — cemeii-
CTBO COBKOOOPA3HBIX YeIIyeKPhIIbIX
(Noctuoidea), HacuUTBIBAOIIEE B MU~
poBoi ayHe 6osee 4000 BumoB (St
Laurent et al., 2023), B ¢dayHe Poc-
cuu — 119 (MaToB, ly6aTosos, 2019).
BOJILIIMHCTBO BUIOB XOXJIATOK pa3-
BMUBAETCS Ha JPEBECHBIX PACTEHUIX,
a OTIeNIbHbIE IPECTABUTENU SIBJISIOTCS JIECHBIMU
BPEAUTENIMY, ITepruogudecky QOpMUpyIIuMU ova-
T MacCOBOT'0 Pa3MHOXeHUS. ['YCEeHUIIbI HEKOTOPbBIX
Notodontidae (mogcemeticTBo Cerurinae) UMerOT IIPU-
YYIJIVBBINA BHEITHUIN BUJ: OHYU UMUTUPYIOT KPYITHOE
«JIUTO» IJISI OTIIYTUBAHUS XUIIHUKOB, a TaK)Xe He-
CYT «XBOCTbI», IBJISIOIIECT MOOUDUIIVPOBAHHBIMU
aHaJIbHBIMU HOTaMu (puc. 1, puc. 8, b).

B 2024 romy B SHTOMOJIOTMYECKHUU (OH[
SI'BY «BHUUKP» TlaBioMm CepreeBuueM Mopo3o-
BbIM (MOCKBA), CIIEIIMAJIUCTOM I10 JaHHOMY CEMeW-
CTByY, 6bLJIa TIepeJlaHa KOJIJIEKITUS, HACYUTHIBAIOIILAST
1036 3K3eMILIIPOB XOXJIaTOK, OTHOCAIIUXCA K 125 BU-
nam. l'eorpadus moJsiyueHHOTO MaTepuraja obImupHa
¥ BKJIIOUaeT 0ojiee ABaAIaTy cTpaH EBpoIbl, A3uu
1 AQPUKY, K KOTOPBIM OTHOCATCS A6xa3ust, MosiaBus,
Kasaxcran, Kuprusus, Y36ekucras, TaJ)XKUKUCTaH,
Typkmenus, Vipan, KamepyH, Toro, Kenus, 3ambus,
3uMmba6Be, IOAP, Mouronusa, Kurai,
Hemnan, Uugug, Jlaoc, BeeTHawMm, Ta-
nuiaadpg, Majmausug u VHIOHE3Ud.
Ba6ouku, cobpaHHbIE HA TEPPUTO-
puu Poccuu, npeacTaBieHbl 3K3eM-
IagpaMy U3 Pa3JMYHbIX PETHOHOB
OT eBpoMmercKoi yactu mo Kypuib-
CKUX OCTPOBOB. KoJiyiekiius BKII0UaeT
CYIeCTBEHHOE KOJIMUYECTBO PEIKUX
TaKCOHOB, B TOM UMCJIe HEJJaBHO OIIH-
CAHHBIX, UYTO TIOATBEPKIAET €€ Heco-
MHEHHYI0 Hay4YHYIO I[eHHOCTb.

00630p KOJLUIEKIUU
Notodontidae, mocTynuBmieii
B 9HTOMOJIOTUYECKUii hoH,
dI'BY «BHUUKP»

Konnmeknusa BKIIOYAaeT 9 IOL- BeHeBMTUHOBO; a — BUL, cnepeam,

Puc. 1. T'yceHuua 6onbLuoi rapnuu
(Cerura vinula). BopoHexckas obnactb, Voronezh Oblast, Venevitinovo;

contains a complete species list of the collection with
an indication of their corresponding subfamilies. Per-
sonal observations of mass reproduction are also given
for Cerura przewalskii in one of the localities of North-
ern China.

Key words. Lepidoptera, Noctuoidea, Asia, Africa,
Russian Federation, China, forest pests, fauna, taxon-
omy, museum.

INTRODUCTION

otodontidae is a family of Noctuoidea,
numbering more than 4000 species in the
world fauna (St Laurent et al., 2023), 119
in the fauna of Russia (Matov, Dubatolov,
2019). Most Notodontidae species devel-
op on woody plants, and individual representatives
are forest pests, forming sporadic outbreaks of mas-
sive reproduction. Larvae of some Notodontidae (sub-
family Cerurinae) have a quaint appearance: they imi-
tate a large “face” to scare off predators, and also carry
“tails” which are modified anal legs (Fig. 1, Fig. 8, b).
In 2024, Pavel S. Morozov, a specialist in this area,
gave a collection of 1036 Notodontidae specimens be-
longing to 125 species to the Entomological Fund of
FGBU “VNIIKR”. The geography of the obtained mate-
rial is vast and includes more than twenty countries
in Europe, Asia and Africa, including Abkhazia, Mol-
dova, Kazakhstan, Kyrgyzstan, Uzbekistan, Tajikistan,
Turkmenistan, Iran, Cameroon, Togo, Kenya, Zambia,
Zimbabwe, South Africa, Mongolia, China, Nepal, In-
dia, Laos, Vietnam, Thailand, Malaysia and Indonesia.
Moths collected in Russia are represented by speci-
mens from various regions, from the European part
to the Kuril Islands. The collection includes a signifi-
cant number of rare taxa, including recently described
ones, which confirms its undoubted scientific value.

Fig. 1. Larva of Cerura vinula.

a - front view, b — side view

ceMelcTB xoxjaaTok: Dudusinae, b -Bupgc6oky (hoTto M.I. KosaneHko) (photo by M.G. Kovalenko)

Scranciinae, Ceirinae, Cerurinae, Di-

cranurinae, Notodontinae, Ptilodontinae, Phalerinae,
Pygaerinae. CIIMCOK BU/I0OB KOJIJIEKIIUY TIPEICTABIIEH
BTabsuile 1, cucTeMaTHKa JaHa B COOTBETCTBUM C Pabo-
tamu A. lluaTiabMaiicTepa (Schintlmeister, 2008, 2013).

2024 ro0d - 20 net Poccenbxo3Hadsopy 16



KONMNEKUMN  COLLECTIONS

OIHUM U3 U3BECTHBIX JIECHBIX BPeAUTEJIeH SIBJIs-
eTcs my6oBas xoxjaTka Peridea anceps (Goeze, 1781),
B KOJIJIEKIIVY MpeICcTaBieHa dK3eMILIIpaMu u3 Mo-
CKOBCKOM, Hrkeropoackoi m OpeHOyprekoi obaacTeit
(puc. 2). Ouaru 3TOro0 BUZA B AybpaBax Ha TEPPUTOPUU
Poccuu Haboganuchk ¢ 1909 o 1964 rog, rocjiefHue
HECKOJIbKO JeCATUIETUY He OTMEeUYEeHbl, OTHAKO MIPe-
TI0JIaTaeTCs, UTO UX TTOSIBJIEHYE B OYAYIIEM BITOJTHE BE-
posTtHo (THMHEHKO, 2021).

Ellle omHMM JIECHBIM BPEAUTEJIEM ABJISIETCS JIYH-
Ka cepebpuctas Phalera bucephala (Linnaeus, 1758)
(puc. 3), mpexcTaBjeHHAd B KOJUIEKIIMU Cepuel
U3 Pa3JINYHBIX PETMOHOB POCCUY OT €BPOTIeiCKOI Ua-
ctH 1o [TPMMOPCKOTO Kpasi, a TaKXKe U3 IPYTUX CTPaH —
WNpana, KaszaxctraHna u MoHrojauu. Bug sgBisercsd
nonudaroM, B eBPOIecKol YacTu Poccuu rmpeumy-
IIeCTBEHHO CBsI3aH C Ay6oM, B Cubupu — c 6epe3oit
(TaHuHeHKO, 2021). BXOAUT B CIIMCOK KapaHTUHHBIX
OpPraHm3MOB JIJI1 ABCTPaJINU.

NnbpMoBBI#A HOTOXBOCT (Dicranura ulmi (Denis &
Schiffermuller, 1775) usBecTteH ouaraMu MacCcoOBOIO
PasMHOXEHUS B UCKYCCTBEHHBIX ITOCAIKAaX BsI3a B Jie-
COCTEITHOM, CTEITHOM U ITOJIYIIyCThIHHOY 30HaxX Poccuu
u Kasaxcrana (THuHeHKo, 2021). B KOJLJIEKIIUU UMe-
I0TCS 9K3eMILISAPbI JaHHOro Buja u3 Kasaxcrana, Typ-
KMeHUH, MpaHa U I0KHBIX PETUOHOB Poccuu (puc. 4).
VI3 3TOr0 Ke poja B KOJUIEKIIWY ITPeACTaBIeH gajb-
HEBOCTOUYHBIA BUJ, — HOTOXBOCT LIBeTaeBa (Dicranura
tsvetaevi Schintlmeister & Sviridov, 1985) (puc. 5), Ty-
CEHUIIBI KOTOPOTO TAaKXXe Pa3BUBAIOTCS Ha Bs3ax ([y-
6aToJioB, Joarux, 2007).

Boabinas rapraus (Cerura vinula (Linnaeus, 1758))
(puc. 6) mpeacTaBiieHa B KOJUIEKIIUY DK3eMILIIPaMU

Puc.3. Cepusa nyHkn
cepebpucTon

Fig. 3. Phalera
bucephala
(Phalera bucephala) (photo by

(dpoTo M.I. KoBaneHko) M.G. Kovalenko)

Puc. 2. Cepusa py6oBoit Fig. 2. Peridea
xoxnaTku (Peridea anceps) anceps (photo by
(hoTo M.I. KoBaneHko) M.G. Kovalenko)

Overview of the Notodontidae collection

obtained by the Entomological Fund

of FGBU “VNIIKR”

The collection includes 9 Notodontidae subfami-
lies: Dudusinae, Scranciinae, Ceirinae, Cerurinae, Di-
cranurinae, Notodontinae, Ptilodontinae, Phalerinae,
Pygaerinae. The list of species in the collection is pre-
sented in Table 1, the taxonomy is given in accordance
with the works of A. Schintlmeister (Schintlmeister,
2008, 2013).
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Puc. 4. Cepns unbMoBoro

Fig. 4. Dicranura ulmi
HoroxBocTa (Dicranura ulmi)  (photo by

(hoto M.T. KoBaneHko) M.G. Kovalenko)

13 eBpOoIIelickoi yacTu Poccuu u 3amagHoi Cubupn.
Ias 60JIbIIOYN rapnuy XapaKTepPHbI 3HAYKUTEbHbIE
KoJiebaHus YucJIeHHOCTU. C OHOUW CTOPOHBI, 3TOT
BUJ, CUNTAETCS PeIKUM 1 BHECEH B P PeruOHab-
HBIX KpacHBIX KHUT, O[HAKO U3BECTHBI U cIyyau Gop-
MUPOBAHUSA €r0 0YaroB MacCOBOTO Pa3sMHOXXEHUS
B OCMHHUKAX ¥ UCKYCCTBEHHBIX HACAXKIEHUAX TOTIO-
sent (CHUHEHKO, 2021). B OTAENbHBIX CITydasX MIPOTUB
60JIBIION TAPTIMU MPOBOAUIACH aBUAXUMOOPaboTKa
(T'peuxun, 2020).

Bauskuit K GOJBIION TapIuy BUJ, PacHIpo-
CTPaHEHHBbIN ITPEeUMYyIIeCTBEHHO B LleHTpalbHONU
Asun, xoxyaTka IIpxxeBanbckoro (Cerura przewalskii
(Alpheraky, 1882)) (puc. 7) IOBpeX1aeT UBY U TOTIOJb.
B kosutek1iyy npescTaBieHbl 9K3eMILIAPLI ¢ FO)KHOT O
VYpaga, a Takoke 13 pa3InUHbIX pernoHoB KazaxcraHa.

OmHUM M3 aBTOPOB HacTosmel ctatbu A.A. Ma-
pycoBbIM coBMecTHO ¢ A.B. Kpynuukum u M.B. Map-
XaceBbIM HabJII0JaJoCh MacCOBOE pPa3zMHOXEHUE
C. przewalskii B CeBepHOM KuTae (mpoBuHIIMS [aHbCY,

One of the well-known forest pests is Peridea anceps
(Goeze, 1781). In the collection this species is represen-
ted by specimens from Moscow Oblast, Nizhny Novgorod
Oblast and Orenburg Oblast (Fig. 2). Outbreaks of this
species in oak groves on the territory of Russia were
observed from 1909 to 1964, the last few decades have
not been detected, but it is assumed that their appea-
rance in the future is quite likely (Gninenko, 2021).

Another forest pest is Phalera bucephala (Linnaeus,
1758) (Fig. 3), represented in the collection by a series
from various Russian regions from the European part to
Primorsky Krai, as well as from other countries — Iran,
Kazakhstan and Mongolia. The species is polyphagous,
in the European part of Russia it is mainly associated
with oak, in Siberia — with birch (Gninenko, 2021). It is
included in the list of quarantine pests for Australia.

Dicranura ulmi (Denis & Schiffermuller, 1775) is
known for ist massive outbreaks in artificial elm plant-
ings in the forest-steppe, steppe and semi-desert zones
of Russia and Kazakhstan (Gninenko, 2021). The collec-
tion includes specimens of this species from Kazakh-
stan, Turkmenistan, Iran and the southern regions of
Russia (Fig. 4). The Far Eastern species Dicranura tsve-
taevi Schintlmeister & Sviridov, 1985 is represented in
the collection — (Fig. 5); its larvae also develop on elm
trees (Dubatolov, Dolgikh, 2007).

Cerura vinula (Linnaeus, 1758) (Fig. 6) is repre-
sented in the collection by specimens from the Eu-
ropean part of Russia and Western Siberia. Signifi-
cant fluctuations in numbers are typical of C. vinula.
On the one hand, this species is considered rare and
is listed in some regional Red Books, but there are also
known cases of its massive outbreaks in aspen forests
and artificial poplar plantations (Gninenko, 2021). In
some cases, aerial chemical treatment was carried out
against the C. vinula (Grechkin, 2020).

Cerura przewalskii (Alpheraky, 1882) (Fig. 7), close
to C. vinula and spread primarily in Central Asia, dam-
ages willow and poplar. The collection has specimens
from Southern Urals, as well as from various regions
of Kazakhstan.

One of the authors of this article, A.A. Marusov,
together with A.V. Krupitsky and M.B. Markhasev, ob-
served mass reproduction of C. przewalskii in Northern
China (Gansu Province, Jingtieshan work area) (Fig. 8).
In this area, the main deciduous tree is poplar, where
it is planted in large quantities along the mountain
river banks, apparently to keep the soil from eroding
during rains (or simply for greening). From 8 to 11 of
July 2016, numerous C. przewalskii larvae of different
instars were detected on poplars.

The deposited collection also contains other spe-
cies that, to varying degrees, have shown themselves to
be forest pests, with outbreaks observed, for example,
Notodonta dromedarius (Linnaeus, 1767), Leucodonta bi-
coloria (Denis & Schiffermuller, 1775), Ptilodon capuci-
na (Linnaeus, 1758), Pheosia gnoma (Fabricius, 1776),
Pheosia tremula (Clerck, 1759), Clostera anastomosis (Lin-
naeus, 1758).

Some of the most spectacular moths in the
collection are representatives of the subfamily
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Puc.5. HoroxsocTt
LiBeTaeBa

(Dicranura tsvetaevi)
(choTo M.I. KoBaneHko)

Fig. 5. Dicranura
tsvetaevi
(photo by
M.G. Kovalenko)

Puc.7. Cepusa xoxnatku MNpxeBanbckoro

(Cerura przewalskii)
(choTo M.T. KoBaneHko)

Puc. 6. Cepusi 6onbwoit  Fig. 6. Cerura vinula
rapnuu (Cerura vinula) (photo by M.G. Kovalenko)
(choTo M.T. KoBaneHko)

Fig.7. Cerura przewalskii
(photo by M.G. Kovalenko)
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pabounii mocesoK I[3MHTUIIAHB)
(puc. 8). B maHHOU MECTHOCTY OCHOB-
HO¥ JIMCTBEHHOU ITOPOMIOU SIBISIETCS
TOIIOJIb, IZI€ €r0 BhICAKMBAIOT B 00JIb-
XX KOJUYECTBAX BIOJIb GEPETOB
TOPHOM PEKH, M0 BCEeH BUIMMOCTH,
IS yOepKaHUs MOYBBI OT DPO3UU
BO BpeMs JOXIel (MK )Ke TIPOCTO
0y o3eneHeHus). C 8 mo 11 uroiga
2016 roza Ha TOIIOJIIX OBLIIM OTMeUe-
HBI B Macce ryceHulilsl C. przewalskii
Pas3HbIX BO3PACTOB.

B menmoHUpPOBaHHON KOJIJIEKIIUY
UMEIOTCS U IPYrue BUbI, B TOU WU

KakK JIeCHbI€ BpenouTen!, y KOTOPbIX (0g8-11.VII.2016.a — 06Lwmii BUA,
HaGJ’II-O,ILa.TII/ICB BCITBIIIKY YMCIEHHO-  HacaxpeHui Tonons; b — ryceHuua.
CTU, HAIIpUMeED, 0JIbX0Bad xoxJjaTka (coto A.A. MapycoB)

(Notodonta dromedarius (Linnaeus,
1767)), nByuBeTHasa xoxJjaTtka (Leucodonta bicoloria
(Denis & Schiffermuller, 1775)), xoxJiaTKa-BepOJIIOI-
ka (Ptilodon capucina (Linnaeus, 1758)), 6epesoBas
xoxjartka (Pheosia gnoma (Fabricius, 1776)), ocuHOBast
xoxJjiaTtka (Pheosia tremula (Clerck, 1759)), KUCTOUHUIIA
pxaBo-6ypas (Clostera anastomosis (Linnaeus, 1758)).
OpHMMU U3 caMbIX 3((PEKTHBIX XOXJATOK KOJI-
JIEKIIMH SIBJISIOTCS IIPEICTaBUTENN oJceMericTBa Du-
dusinae —asuartckue pomsl Euhampsonia Dyar, 1897, Gan-
garides Moore, [1866] u Tarsolepis Butler, 1872. [ljist BUIOB
pozma Euhampsonia XapaKTepHBI KPYIHbIE pa3Mepbl
¥ IIPEUMYIIeCTBEHHO 3y6uaTast hopMa KpbLIbeB (PUc. 9).
Baiuskuit pon, — Gangarides, pacripocTpaHeH B KKHO,
BocTtounoil u IOro-BocTouHOl A3uu. B KOJJIEKIIUU
TIpeNCTaBJIeHbI Ba BUA 3TOTO poza — G. puerariae Mell,
1922 u G. vittipalpis (Walker, 1869) (puc. 10). Emié ogux
OpHeHTaJIbHBIN pom, — Tarsolepis, UTHTEPECEH TeM, UTO
MMaro HEKOTOPBIX €T0 BUIOB ITbIOT CJIE3bI MJIEKOITUTAIO0-
mux (Schintlmeister, 2007). B KOJIIEKITUY [TPECTaBIIE-
HO JIBa Buja 3TOro pona — Tarsolepis malayana Nakamu-
ra, 1976 u Tarsolepis remicauda Butler, 1872 (puc. 11).
[IprMevaTeeH CBOMM BHEITHUM OOJUKOM U ad-
pukaHckuy Bup Amyops ingens Karsch, 1895 us mozce-
MelicTBa Dicranurinae, U3BeCTHBIH I10J] TPUBUATbHBIM

Puc. 8. TyceHuua C. przewalskii Ha
Tononsax B CeeepHoM Kutae (npoBuHumusa  in Northern China (Gansu Province,

. FaHbcy, pabounii nocenok LisuHTuwadb).  Jingtieshan work area).

MHOH CTEreH! NPOABIABIINE CeOT  \ 39018146%E 97°56/29", 2700-2750 M, N 39°18'46"E 97°56/29", 2700-2750 m,

Fig. 8. C. przewalskii larva on poplars

08-11.VII.2016. a — general view
of poplar plantations; b — larva
(photo by A.A. Marusov)

Dudusinae - the Asian genera Euhampsonia Dyar, 1897,
Gangarides Moore, [1866] and Tarsolepis Butler, 1872.
The species of the genus Euhampsonia are character-
ized by a large size and mostly serrated wings (Fig. 9).
A close genus — Gangarides, is spread in South, East
and Southeast Asia. The collection includes two spe-
cies of this genus — G. puerariae Mell, 1922 and G. vitti-
palpis (Walker, 1869) (Fig. 10). Another oriental genus —
Tarsolepis, is interesting because imagoes of some of
its species drink tears of mammals (Schintlmeister,
2007). The collection includes two species of this ge-
nus — Tarsolepis malayana Nakamura, 1976 and Tarso-
lepis remicauda Butler, 1872 (Fig. 11).

African Amyops ingens Karsch, 1895 from the sub-
family Dicranurinae is also notable for its appearance,
also trivially referred to as Giant Prominent (Fig. 12).
The fund contains specimens of this species from
Togo and Zambia.

The collection contains six species described in
the 215 century: Honveda latifasciata Wu & Fang, 2003
from India (Fig. 13), Stauropus schaarschmidti Schint-
Imeister, 2003 from New Guinea (Fig. 14), Phalera raritas
Schintlmeister, 2007 from Thailand (Fig. 15a), Ptilodon
kobayashii Schintlmeister, 2008 from China (Fig. 15b),

Puc. 9. Euhampsonia serratifera
viridiflavescens Schintlmeister,
2008 (choTo M.T. KoBaneHko)
Fig. 9. Euhampsonia serratifera

viridiflavescens Schintlmeister,
2008 (photo by M.G. Kovalenko)

Puc. 10. Gangarides vittipalpis
(choTo M.I. KoBaneHko)

Fig. 10. Gangarides vittipalpis
(photo by M.G. Kovalenko)

Puc. 11. Tarsolepis remicauda
(choTo M.I. KoBaneHko)

Fig. 11. Tarsolepis remicauda
(photo by M.G. Kovalenko)
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KONMNEKUMN  COLLECTIONS

TaGsmua 1. Ciucok BUOB KoJuleKuu xoxJjaTok (Notodontidae), JeroHupoBaHHOI

B 9HTOMoJIornuecKuii poua ®IBY «BHUUKP». Buabl BHYTPH II0JICEMEICTB

nepeyvuceHbl B ajiaBUTHOM NOPAIKe

Table 1. List of Notodontidae species deposited in the Entomological Fund of FGBU “VNIIKR”.
Species within subfamilies are listed in alphabetical order

IMoaceMeiicTBO
Subfamily

IIpeacTaBjeHHbIE B KOJUIEKIIUHN BUbI
Species presented in the collection

Dudusinae (9)

Euhampsonia cristata Butler, 1877, Euhampsonia roepkei Holloway, 1983,
Euhampsonia serratifera Sugi, 1994, Euhampsonia splendida Oberthur, 1880,
Gangarides vittipalpis (Walker, 1869), Gangarides puerariae Mell, 1922,
Tarsolepis malayana Nakamura, 1976, Tarsolepis remicauda Butler, 1872,
Zaranga koreana Beljaev et Choi, 2021

Scranciinae (1)

Baradesa omissa Rothschild, 1917

Ceirinae (7)

Bireta longivitta Walker, 1856, Honveda latifasciata Wu & Fang, 2003,
Niganda strigifascia Moore, 1879, Periergos harutai Sugi, 1994, Ramesa albistriga (Moore, 1879),
Saliocleta ochracaea Moore, 1879, Saliocleta seacona Swinhoe, 1916

Cerurinae (4)

Cerura amseli Lattin, Becker & Roesler, 1974, Cerura erminea (Esper, 1783),
Cerura vinula (Linnaeus, 1758), Cerura przewalskii (Alpheraky, 1882)

Dicranurinae (32)

Acmeshachia gigantea (Elwes, 1890), Amyops ingens Karsch, 1895, Cerasana anceps Walker, 1862,
Cerasana rubripuncta (de Joannis, 1900), Cnethodonta grisescens Staudinger, 1887,

Dicranura tsvetaevi Schintlmeister & Sviridov, 1985, Dicranura ulmi (Denis & Schiffermuller, 1775),
Fentonia ocypete (Bremer, 1861), Formaofentonia orbifer (Hampson, [1893]),

Neopheosia mandschurica (Oberthur, 1911), Stauroplitis annulata Gaede, 1930,

Stauroplitis apicalis (Moore, 1879), Stauropus alternus Walker, 1855, Stauropus basalis Moore, 1877,
Stauropus callista Schindlmeister, 1997, Stauropus camilla Schindlmeister, 1997,

Syntypistis cyanea (Leech, 1888), Stauropus fagi (Linnaeus, 1758),

Stauropus schaarschmidti Schintlmeister, 2003, Stauropus teikichiana Matsumura, 1929,
Syntypistis chloriolus (Joicey & Talbot, 1917), Syntypistis comatus (Leech, 1898),

Syntypistis iole (Schintlmeister, 1997), Syntypistis jupiter (Schintlmeister, 1997),

Syntypistis kebeae (Bethune-Baker, 1904), Syntypistis palladina (Schaus, 1928),

Syntypistis pallidifascia (Hampson, 1893), Syntypistis perdix (Moore, 1879),

Syntypistis spitzeri (Schintlmeister, 1987), Syntypistis umbrosa (Matsumura, 1927),

Syntypistis viridipicta (Wileman, 1910), Teleclita strigata (Moore, 1879)

Notodontinae (35)

Disparia diluta Hampson, 1910, Drymonia querna (Denis & Schiffermuller, 1775),

Drymonia ruficornis (Hufnagel, 1766), Ellida arcuata Alpheraki, 1897,

Ellida branicki Oberthiir, 1881, Ellida viridimixta Bremer, 1861, Hupodonta corticalis Butler, 1877,
Leucodonta bicoloria (Denis & Schiffermuller, 1775), Lophocosma atriplaga Staudinger, 1887,
Mesophalera bruno Schintlmeister, 1997, Neodrymonia taipoensis Galsworthy, 1997,

Nerice bidentata Walker, 1855, Nerice davidi Oberthiir, 1881, Nerice leechi (Staudinger, 1892),
Notodonta torva (Hubner, [1809]), Notodonta dromedarius (Linnaeus, 1767),

Notodonta tritophus ([Denis & Schiffermiller], 1775), Notodonta ziczac (Linnaeus, 1758),

Peridea aliena (Staudinger, 1892), Peridea anceps (Goeze, 1781), Peridea elzet Kiriakoff, 1963,

Peridea gigantea Butler, 1877, Peridea graeseri (Staudinger, 1892), Peridea jankowskii (Oberthur, 1879),
Peridea moltrechti (Oberthur, 1911), Peridea moorei (Hampson, 1893), Peridea oberthueri (Staudinger,
1892), Periphalera albicauda (Bryk, 1950), Pheosia gnoma (Fabricius, 1776),

Pheosia rimosa Packard, 1864, Pheosia tremula (Clerck, 1759), Pheosiopsis cinerea (Butler, 1879),
Pseudofentonia singapura Gaede, 1930, Rachiades lichenicolor (Oberthiir, 1911),

Shaka atrovittatus (Bremer, 1861)

Ptilodontinae (16)

Allodonta leucodera (Staudinger, 1892), Allodonta pseudosikkima Sugi, 1992,

Epinotodonta fumosa Matsumura, 1919, Epodonta lineata (Oberthiir, 1880),

Gissarus relictus (Kozhanchikov, 1950), Hagapteryx kishidai Nakamura, 1978,

Odontosia carmelita (Esper, [1798]), Odontosia sieversii (Menetries, 1856),

Pterostoma palpina (Clerck, 1759), Ptilodon capucina (Linnaeus, 1758),

Ptilodon cucullina (Denis & Schiffermuller, 1775), Ptilodon kobayashii Schintlmeister, 2008,
Ptilodon ladislai (Oberthur, 1879), Ptilodon robusta (Matsumura, 1924),

Semidonta biloba (Oberthur, 1880), Togepteryx velutina (Oberthur, 1880)

Phalerinae (12)

Phalera albizzae Mell, 1931, Phalera albocalceolata (Bryk, 1950),

Phalera assimilis (Bremer & Grey, 1853), Phalera bucephala (Linnaeus, 1758),

Phalera flavescens (Bremer & Grey, 1852), Phalera grotei Moore, 1859, Phalera imitata Druce, 1896,
Phalera javana Moore, 1859, Phalera parivala Moore, 1859, Phalera procera (Felder & Felder, 1874),
Phalera raritas Schintlmeister, 2007, Rigema combusta (Walker, 1855)

Pygaerinae (9)

Clostera anachoreta (Denis & Schiffermuller, 1775), Clostera anastomosis (Linnaeus, 1758),

Clostera curtula (Linnaeus, 1758), Clostera fulgurita (Walker, 1865), Clostera pigra (Hufnagel, 1766),
Janthinisca joannoui Schintlmeister & Witt, 2015, Spatalia dives Oberthur, 1884,

Spatalia doerriesi Graeser, 1888, Spatalia plusiotis (Oberthur, 1880)
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Puc. 12. Amyops ingens
(choTo M.I. KoBaneHko)
Fig. 12. Amyops ingens
(photo by M.G. Kovalenko)

HasBaHueM Giant Prominent (xoxJiaTKa TUTaHTCKAas)
(puc. 12). B ¢poHme uMeroTcss 0co6u 3TOro Buga us Toro
u 3aM0uu.

B KOJUIEKIIY NMEETCS IEeCThb BULO0B, OTIMCAHHBIX
B XXI Beke: Honveda latifasciata Wu & Fang, 2003 u3 UH-
nuu (puc. 13), Stauropus schaarschmidti Schintlmeis-
ter, 2003 u3 HoBo# I'Buneu (puc. 14), Phalera raritas
Schintlmeister, 2007 u3 Taunaumga (puc. 15a), Ptilodon
kobayashii Schintlmeister, 2008 u3 Kutas (puc. 15b),
Janthinisca joannoui Schintlmeister & Witt, 2015 (puc.
16a) us IOAP u Zaranga koreana Beljaev et Choi, 2021
u3 Pecnyonuku Kopes (puc. 16Db).

B mocTynuBIne# KOJJIEKIIMY XPaHITCSI U MHO-
TYe Ipyrue BULbI XOXJATOK, IPEeICTaBISIONINe Hayy-
HBIN MHTEPEC pa3IMYHOTO XapakTepa. Bce oHu mmepe-
YMCJIeHbl B TabanIe.

3AKJ/IIOYEHUE

JlemoHUpOBaHHAsg B JYHTOMOJIOTUUYeCKUU (oHT
OI'BY « BHVVKP» KOJUIEKIIUSA XOXIaTOK MMeeT GOJIbIIoe

[a]

Puc. 15. Phalera raritas (a)
u Ptilodon kobayashii (b)
(choTo M.I. KoBaneHko)
Fig. 15. Phalera raritas (a)
and Ptilodon kobayashii (b)
(photo by M.G. Kovalenko)

Puc. 13. Honveda latifasciata
(choTo M.I. KoBaneHko)

Fig. 13. Honveda latifasciata
(photo by M.G. Kovalenko)

Barnaul

Puc. 14. Stauropus schaarschmidti
(choTo M.T. KoBaneHko)

Fig. 14. Stauropus schaarschmidti
(photo by M.G. Kovalenko)

Janthinisca joannoui Schintlmeister & Witt, 2015 (16a)
from South Africa and Zaranga koreana Beljaev et Choi,
2021 from the Republic of Korea (Fig. 16b).

The collection also contains many other species
of varying scientific interest. All of them are listed in
the table.

CONCLUSION

The collection of Notodontidae deposited in the
Entomological Fund of FGBU “VNIIKR” is of great
scientific importance. It contains 1036 speci-
mens collected in 24 countries and belonging
to 125 species, 6 of which were described in the
215t century.

Acknowledgements. The authors express their
deep gratitude to P.S. Morozov for the donation of the
Notodontidae collection to the Entomological Fund of
FGBU “VNIIKR”, as well as for valuable comments on
this article.

Puc. 16. Janthinisca joannoui (2) Fig. 16. Janthinisca joannoui (a)
n Zaranga koreana (b)
(choTo M.I. KoBaneHko)

and Zaranga koreana (b)
(photo by M.G. Kovalenko)
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Hay4dHoOe 3HaueHue. OHa HacuuThiBaeT 1036 sK3eMILIsd-
POB, cCOGpaHHBIX B 24 cTpaHaX MUPa U OTHOCSIIUXCS
K 125 BupamM, 6 U3 KOTOPbIX OIrMcaHo B XXI Beke.

Bnazodaprocme. 3a iepefavy KOJJIEKIIUU XOX-
JIATOK B sHTOMoOJiornueckuit houg ®I'BY «BHUVIKP»,
a Tak)Ke 3a IleHHbIe 3aMevYaH1s K JaHHOH CTaThe aBTO-
PBI IIPUHOCAT IIy60Kyto 61aromapHocTh [1.C. Mopo30By.
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5. Phylogenetic systematics, diversification, and
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rocamaenuenre [ PEPOMOHHDIE
BCEPOCCUMCKMIA LEHTP ||

A aTey e JIOBYLLIKM
drey «-BHUNKP» Qw

depOMOHHbDbIE JIOBYLLUKU MO3BONSAIOT B KOPOTKME CPOKM U Ha
6onbLnx TepputTopmax 3pPeKTMBHO U onepaTUBHO BbIABMATb
oyaru 3apa>eHusi HAaCeKOMbIMU-BpeaAUTeNaIMU, NpeaoTBpaLLaTb
MX pacripocTpaHeHue N ycrnewHo 60poTbCsH C HUMMN.

l 4

ACCOPTUMEHT ®EPOMOHHDbIX JTOBYLWIEK

BPEOUTEJIN OBOLWHbIX KYJ1IbTYP BPEOWUTENU NNOOOBbIX KYJIbTYP
A3maTtckag x/I0MNKoBas CoOBKa A3paTtckada arooHas gposodunia
BocknuvuaTenbHas coBka BocTo4yHasa nnogoxkopka

[OblHHaa Myxa [po3meBas NMMCTOBEPTKA

3anagHbli KYKYPY3H bl XKYK [dpeBecHuLa BbeaMBas

3anagHbiv LBETOYHbIN (KAaNMPOPHUNCKUI) TPUMIC  KanndopHMIMCKasa LLMTOBKA

3enieHad cagoBas COBKa KopnYHEeBO-MpaMOpPHbIM KoM
KanycTHas coBKa HoBo3enaHacKasa nuctoBepTka
KapTtodenbHada Monb [TepcrkoBada niogoXkopka

Manada HazeMHas CoBKa MNoMepaHLLeBas LWMTOBKA

O31Masa coBKa CnvBoBaga NMa1ogoXKopkKa
CoBKa-UMCUIOH CMOpOOMHOBagA CTEKNAHHMLLA
XNonMKoBasi COBKa CpefnmseMHOMOpPCKada MN1ogoBag Myxa
YepeeL, KoMcTOKa TyTOoBag LWMTOBKA

LLlenkyH NonocaTbl MOCEBHOM dpyKTOBas NoaocaTas Moslb
FOyKHOaMepUKaHCKaa ToMaTHasa Mosb A6M10HHAA NIOAOKOPKA

A6noHHaa Myxa

BPEOUTEJIN 3BANACOB BPEOUTEJIN NNECA

AMOGapPHbIN OONTOHOCKK A3MaTCKUIM ycad

Bonbluon My4YHOM XpyLLakK AMepurkaHckaa 6enas 6abouka
3epHoBag OrHeBKa AMEPUKAHCKMIN KOKOHOMPAL,
3epHoBada Mosb MpaBep 0ObIKHOBEHHbIM
KanpoBbl »yK 3oM10TnCTag ABYXMNATHUCTaa COBKa
KyKypy3Hbl1 LOMFOHOCUK KawTaHoBag MUHMpPYtOLLAsa MOsb
MenbHMYHaa orHeBKa Kopoen-tunorpad

MnaTtaHas Mosb JlecHOWM KoMbYaTbIN LLUENKOMPAL,
PucoBbIN 0OATOHOCUK HenapHbin wenkonpan
Tporogepma M3MeH4Bad CaMLlmnToBasa orHeBKa
TporogepmMa yepHas CNBUPCKUM LLIENKOMPSAL,
XNe6HbIV TOUMNNbLLMK CocHoBag CoBKa

XronkoBas MoJslb COCHOBbIN LLenKonpsaa,

XpyLuaku poga Tribolium Ycauun poga Monochamus
YeTblpexnaTHMUCTasa 3epHOBKa LLlenkonpsan-MoHalleHka

tOykHas ambapHasa orHeBKa LLlecTn3y6bin Kopoen
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AHHOTALIUA
AsmaTtckag dromHas aposoduiua Drosophila suzukii
Matsumura,1931 (Diptera: Drosophilidae) — omac-
HbIY KapaHTUHHBIA BPEeIUTENb, IMTOBPEXIAIONINN
KakK TIJIOJIOBbIE, TaK U ATOJHBIE KYJbTYPbI. JJaHHOE
HAaceKoMOe BKJIIOUEHO B CIIMCOK KapaHTUHHBIX Bpe-
nutenett EOK3P u B mepeyeHb KAaPAHTUHHBIX BpPe-
HBIX OPraHU3MOB, OTCYTCTBYIOUIUX HA TEPPUTOPUN
EBpasuiickoro skoHoMudeckoro corsa (EITKO EASC).
BpenuTrenb UMeeT BbICOKUY TTOTEHIIUAT PA3MHOXeE-
HUS ¥ MOJXKET OBITh JIETKO 3aHeCeH B HOBbIe PEeruo-
HBI C MOJKAPAHTUHHOMN PACTUTEIbHON MPOAYKIIUEH
B IIpoIlecce MeXXIyHAPOAHOM TOPTOBIU. B HacTosIIee
Bpem4 D. suzukii hopMupyeT 06IIMPHBIY BTOPUIHBIN
apeajJt, T03TOMY Pa3paboTKa CPEJICTB U ITPUEMOB O6HA-
PYKeHUS TaHHOTO BPEAUTENS IBIIETCI aKTyaJIbHON
3aaveit. K UMciy Takux CPeJICTB OTHOCSTCS JIOBYIITKY
C IPUBJIEKAOIUMY 6MOJIOTMYECKY aKTUBHBIMY BelIe-
CTBAMU, KOTOPbIE TEXHOJOTUYHBI IIPU ITPOV3BOACTBE
(HE TPebyIoTCs JOPOTOCTOSIIYE MATEPUAIBI U CIIOXK-
HbI€ TEXHOJIOTUYECKYE JIMHUU), IIPOCTHI B IPUMEHE-
HUU, JOCTAaTOYHO HAJIEXKHbBI U 3(P(PEKTUBHHEI.

Haubosnee appekTUBHBIM U HauMeHee TPYIO-
€MKUM CPeiCTBOM 06HapyXeHUS MMaro Ha MOAKOH-
TPOJILHOM TEPPUTOPUU, a TakKKe OCHOBHBIM Cpe[I-
CTBOM MOHUTOPHHIA ¥ HAOJIOLEHU 3a MacluITabaMu
pacrpocTtpanenus Drosophila suzukii i OIIeHKY ee YrcC-
JIEHHOCTWY SIBJISTIOTCS KJI€eBbIE JIOBYIIKY «[IacTuHa»,
obJyiazmaronire KOMOMHUPOBAHHOMN MPUBJIEKAOITEH
CIIOCOOHOCTBIO — IIBET U CUHTETUUYECKUU ITUIEeBOK
aTTpakTaHT. Takas JIOBYLIKA MPUBJIEKAET KaK CaMIIOB,
TaK ¥ CaMOK a3MaTCKOU ArogHOM Ip030ribl Drosophi-
la suzukii. JIOBYIIKY C OTJIOBJIEHHBIMU HACEKOMBIMU
COXPAaHSIOTCS B XOJIOMMJIbHUKE B TeUEHUE JIUTENb-
HOTO BpeMeHH (10 rofma 1 6oJIbliie), IPU 9TOM C Hace-
KOMBIMHY, KOTOPbIe TIPUKJIEUJIVCH K JIOBYIIIKE, HUUETO
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ABSTRACT
Drosophila suzukii Matsumura,1931 (Diptera: Droso-
philidae) is a quarantine pest damaging both fruit
and berry crops. This insect is included in the EPPO
List of quarantine pests and in the Common list of
quarantine pests which are absent from the EAEU
territory. The pest has a high reproduction potential
and can easily be introduced to new regions with reg-
ulated plant products in the process of internation-
al trade. Currently, D. suzukii forms a vast secondary
area, so the development of means and methods for
detecting this pest is vital. These means include traps
with attractive biologically active substances that are
technologically easy to manufacture (they do not re-
quire expensive materials and complex technologi-
cal lines), are easy to use, and are sufficiently reliable
and effective.

The most effective and least labor-intensive
means of detecting imago in the controlled territo-
ry, as well as the main means of monitoring and ob-
serving the scale of Drosophila suzukii distribution
and assessing its numbers, are the “Plastina” sticky
traps, which have a combined attractive ability — col-
or and a synthetic food attractant. This trap attracts
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He MMPOUCXOIUT, U B 10601 MOMEHT X MOXXHO UJIeH-
TUQUIIMPOBATE.

B maHHOU cTaTbe IpeNCTaBIE€HBl Pe3YJIbTaThI
WUCIIBITAHUS BBICOKOS(D(PEKTUBHOTO U TEXHOJIOTUY-
HOTO MHCTPYMEHTA [IJis BBISIBJIEHUSI ¥ MOHUTOPUHTA
KapaHTUHHOTO Bpenutess Drosophila suzukii B Buzme
KJIEEBBIX JIOBYIIEK «[1JJacTUHAa» C aTTPAKTUBHOM CMe-
CbI0 KOMIIOHEHTOB. Pe3ysbTaThl UCCIIeIOBAaHN CBU/Ie-
TEJIbCTBYIOT, UYTO HanboJbllee KOJTUIECTBO OTIIOBJIEH-
HBIX HACEKOMBIX 3a(DMKCUPOBAHO B KJI€EBBIE JIOBYIIKA
«IlnacTuHa» 6€eJIoTO 1BeTa B BapuaHTe aTTPAKTUB-
HOU cMecH ciiefyouiero cocraBa: 200 MI alleTOUHA,
200 mr meTroHoJa, 200 Mr sTHIIakTaTa, 200 MI yK-
CyCHOU K1CJIOThI, 200 MT MeTU/I9BTeHOJIa, 400 MT atie-
TaTa aMMOHUS. [To KOJIMYeCTBY SK3eMILISIPOB I1eJIEBO-
T'0 06bEKTA, OTJIOBJIEHHBIX 3a IIEPUOZ, OTIBITA, IOBYIIIKA
«IlmacTuHa» 6eyoro 1BeTa B 1,5 pas ImpeBocxXoauia
JIOBYLIKY «IljmacTvHa» KpacHOro [ijBeTa U B 6,4 pa3a —
JIOBYIIKY «IljacTrHa» OpaH)XeBOTro I1BeTa. B JIOBYLIKYU
«ITmacTruHa» )KeJITOTO 1BeTa He ObLI0 IT0OMMaHO HU Of]-
HOT'0 HK3eMILIIpa a3raTCKOW ATOMLHON MPO030QUIIbI
Drosophila suzukii .

Knrouesvtle cnosa. KapaHTUHHBIN BPeIUTENb, 00-
Hapy’XeHUe, HabJIeHYe, OTJIOB HACEKOMBIX, ITperta-
patuBHasa popma, 3PHEeKTUBHOCTb, KOMITOHEHTHI.

BBEJEHUE

3uaTcKag arogHas gposoduna Dro-
sophila suzukii (Matsumura, 1931)
BKJIIOUEHA B CIIMCOK KapaHTUHHBIX
Bpenuteseir EOK3P (EPPO, 2021)
v B ENWHBIN ITepedeHb OTCYTCTBYIO-
MUX KapaHTUHHBIX BPEAHBIX Opra-
HM3MOB Ha TeppuUTOpuu EBpasuii-
CKOI'0 9KOHOMUYecKkoro coiosa (EITKO,
2023). OgHako B IocjeqHNUe TObl a3aTCcKast SAro-
Hasg gpos3oduiia aKTUBHO pacipocTpaHseTcs Ha [Ore
eBpoIIelickol yactu Poccru, B yacTHOCTHU, B KpacHo-
IapckoM kpae u B Kpeimy (Bienkowski et al., 2020).
OTOT BUJ, IIOBPEXXIAET KaK IIJIOJOBLIE,
TakK U SITOJHBbIE KYJbTYPbI (BUIIHIO,
MMEePCUK, CIUBY, MaJMHa, €XEBUKY,
KJIyOHUKY, YePHUKY, BUHOTPAJ, NH-
Kup, 16s0km u 1p) (Kenis et al., 2016;
De Ros et al., 2013) (cMm. puc. 1-5).
B3pOoCJIBIX MyX TIPUBJIEKAIOT HE3Pe-
JIbl€ IIJIOABI, TJe OHM OTKJAaJbIBa-
0T CBOM sgkIija. Ha 3apakeHHBIX
IJIoZax BHauUaje 3aMeTHbI HEOOJIb-
e pyo1Ibl, OCTaBJI€HHbIE 3a3yOPEH-
HBIM SHIEKJaJoM CaMKM, a 3aTeEM
TMOSIBJISIOTCSI MATKUE BIaBJIeHHBIE
MISITHA, YTO B JajJbHEUIIEM IPUBO-

both males and females of Drosophila suzukii. Traps
with collected insects are stored in the refrigerator
for a long time (up to a year or more), while insects
that are stuck to the trap remain unchanged and can
be identified at any time.

This article presents the results of testing a high-
ly effective and technologically advanced tool for de-
tecting and monitoring the quarantine pest Drosophi-
la suzukii in the form of “Plastina” sticky traps with an
attractive mixture of components. The results of the
research show that the greatest number of collected
insects was recorded in white “Plastina” sticky traps
in the variant of the attractive mixture of the following
composition: 200 mg of acetoin, 200 mg of methionol,
200 mg of ethyl lactate, 200 mg of acetic acid, 200 mg
of methyl eugenol, 400 mg of ammonium acetate. In
terms of the number of specimens of the target object
captured during the experimental period, the white
“Plastina” trap was 1.5 times greater than the red
“Plastina” trap and 6.4 times greater than the orange
“Plastina” trap. Not a single Drosophila suzukii specimen
was collected in the yellow “Plastina” traps.

Key words. Quarantine pest, detection, monitor-
ing, insect trapping, formulation, efficiency, compo-
nents.

INTRODUCTION

rosophila suzukii (Matsumura, 1931) is in-
cluded in the EPPO List of quarantine pests
(EPPO, 2021) and Common list of quarantine
pests which are absent from the EAEU terri-
tory (CLQP, 2023). However, in recent years,
D. suzukii it has been actively spreading in the south of
the European part of Russia, in particular, in Krasno-
dar Krai and in Crimea (Bienkowski et al., 2020). This
species damages both fruit and berry crops (cherries,
peaches, plums, raspberries, blackberries, strawber-
ries, blueberries, grapes, figs, apples, etc.) (Kenis et al.,
2016; De Ros et al., 2013) (see Fig. 1-5). Adult flies are

Puc. 1. MoBpexaeHune BUHorpapa asmatckon  Fig. 1. Grape damaged by
AUT K PE3KOMY CHIDKCHNIO Ka9eCTBa  gropgnoit Apo30thnnoii: a — BHeLWHWi BuA,

D. suzukii: a —damaged grape

IPOAYKIMY ¥ HEIIPUTOAHOCTHU IJIA  noBpexxaeHHoN rpo3au; b — camey Haaroge  bunch; b — male on a grape

nponaxu. [TopakeHHbIe Apo30odu- BuHorpaga (hoto H. U. Kynakoeoit)

JIOM TLJIOJBI OTTACHBI U JIJIS 3/I0POBbS

yeJoBeKa: yrmoTpebjaeHne B MUYy QPYKTOB, 3apa-
JKeHHBIX IMYMHKAMU LP030(UIIbI, MOXKET IIPUBOIUTH
K MUasy KUIIeUHWKa U TSOKEJIbIM oTpaBieHusm (Hall
etal., 1993; Baser et al., 2018).

(photo by N. I. Kulakova)

dutocaHuTapusa. KapaHTuH pactenuii Ne 3 (20) 2024 27
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Puc. 2. JInunHkmn Fig. 2. Drosophila
Drosophila suzukii suzukii larvae inside
BHyTpwu iropg, BuHorpaga the grapes (photo
(choTo H.W. KynakoBoi) by N. I. Kulakova)

Il BBIIBJIEHUS IUUMHOK B IJIO/LAX UCIIONb3YIOT
caxapHBIN WJIV COJIEBOU pacTBop (Y4 cTakaHa caxapa
WJIY COJIM Ha 4 cTaKaHa TeIION Boabl). [Ipy 9TOM cJier-
Ka paszaBJieHHbIE TLJI0/Ibl [TOMENAIOT B KOHTEHED, 3a-
JINBAIOT ITPUTOTOBJIEHHBIM PACTBOPOM M 3aKPbIBAIOT.
Uepes 10-15 MUHYT JIMUVHKY BBIXOLAT U3 3apakeH-
HBIX TIJIOZOB U BCILIBIBAIOT Ha MOBEpXHOCTh (HecTe-
peHKoBa, 2012) (cM.puc. 6).

OueBUIHO, YTO JaHHBINM CIIOCOO BBISBJIEHUS Bpe-
IVTeJIsI BecbMa KPOTIOTIUB U TPebyeT IOCTATOYHO BhI-
COKOIT KBaJTU(UKAIIMY UCTIOJTHUTENIS. B CBA3U C 5TUM
paspaboTKa CpeICcTB ¥ IPUEMOB IJIsT paHHero obHa-
PYKeHUS TTOTEHIIMAJIbHO OTTACHBIX BUIOB, TAKUX KakK
azuaTcKas ArofHasi Npo30(uia, SIBISETCS aKTyallb-
HO¥ IIPOGJIEMOT.

Hawubosee mepcreKTUBHBIMY IJi BbIIBIEHUS
a3MaTCKOM ATrOMHOU ApPo30(G Uikl U HAGIIOIEHUS
3a pacIpocTpaHeHWEM HAaHHOTO BPEeAUTENS, a TaKKe
OIIEHKM €ro YHCJIEHHOCTU SIBJSIOTCS KJIEEeBbIE JIO-
Bymku «IlmacTuHa», o6jaazaiolnre KOMOMHUPOBAH-
HOI ITPUBJIEKAOIIEH CITOCOOHOCTDIO: IIBET U CUHTE-
TUYECKUY MUIEBOY aTTpakTaHT. Kiieil He BbICBIXAET,
He MMeET 3ariaxa ¥ He COJIEP)KUT BPEIHBIX AJI OKPY-
JKaroIel cpefbl BenecTB. Takasi JOBYIIKA TPUBJIEKAET
Kak caMIIOB, TaK ¥ CAaMOK a3MaTCKOM STOHON JIP030-
unsl Drosophila suzukii.

Puc. 4. MoBpexpeHue  Fig. 4. Blackberry

a3naTcKou arogHom damaged by
nposocunoni nnopgoB  D. suzukii (photo by
exxeBuku (poto N. I. Kulakova)

H. U. KynakoBsoit)

noBpexpgeHHoro nnoga; b — umaro
Drosophila suzukii Ha noBpeXxpeHHOM
nnoge uHxupa (cpoto H. U. Kynakosoin)

Puc. 3. NoBpexpaeHue asmatckoi srogHolt  Fig. 3. Fig damaged by
0p030¢hnNIoN MHXKMUPA: @ — BHYTPEHHOCTb D. suzukii: a — damaged fruit

inside; b — Drosophila suzukii
imago on a damaged fig
(photo by N. I. Kulakova)

attracted to unripe fruits, where they lay their eggs.
Small scars left by the female serrated ovipositor are
initially visible on infected fruits, and then soft, de-
pressed spots appear, which subsequently leads to a
sharp decrease in the product quality and its unsuit-
ability for sale. Fruits infected with D. suzukii are also
dangerous to human health: eating fruits infected
with D. suzukii larvae can lead to intestinal myiasis and
severe poisoning (Hall et al., 1993; Baser et al., 2018).

To detect larvae in fruits, sugar or salt solution is
used (% cup of sugar or salt per 4 cups of warm water).
In this case, slightly crushed fruits are placed in a con-
tainer, filled with the prepared solution and closed. Af-
ter 10-15 minutes, the larvae emerge from the infect-
ed fruits and float to the surface (Nesterenkova, 2012)
(see Fig. 6).

Obviously, this method of identifying the pest is
very painstaking and requires a fairly high qualifica-
tion level of the specialist. In this regard, the develop-
ment of means and techniques for the early detection
of potentially dangerous species, such as D. suzukii, is
a vital task.

The most promising for detecting D. suzukii and
monitoring its spread, as well as assessing its numbers,
are the “Plastina” sticky traps, which have a combined
attractive ability: color and a synthetic food attractant.

Puc. 5. Py6eu, oT siieknapa camku  Fig. 5. D. suzukii female

Drosophila suzukii Ha nnope
nHxupa (poto H. U. Kynakosolt) (photo by N. I. Kulakova)
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Llesb HAIIMX HCCIeNOBaHMM — paspaborka 3gd-
(hbeKTMBHOrO CMHTETUYECKOTO IHUILEBOTO aTTPak-
TAHTHOTO MIpernapaTa AJig MOHUTOPUHTA a3uaTCKOM
SITOJTHOM APO30(UJIIBI B TOJIEBBIX YCIOBUIX, & TAKXKE
usyueHve 3G GEKTUBHOCTY ITPOU3BEIEHHOTO aTTPaK-
TaHTa B KOMILIEKTE C IIBETHBIMU JIOByIKaMu «[lma-
CTUHa».

MATEPUAJIBI U METO/1bI

Il IpOBeleHUS TIOJIEBBIX UCITBITAHUY MUCII0JIb30Ba-
JIV CUHTETUYECKUI IIUIIEeBOM aTTPaKTaHT a3uaTCKON
ATOMHOM npo30duibl TpousBoacTBa PI'BY « BHUMKP».
[T IPUTOTOBJIEHUS aTTPaKTaHTa OBbIIM CUHTE3U-
POBAHBI CJIENYIOIIe KOMIIOHEHThI: METHUJI SBreHOJ
(4-annui-1,2-guMeToKcubOEH30J1), alleTouH (3-Tu-
IPOKCHU-2-0yTaHOH) U STUJIJIAKTAT (STUJI-2-TUIPOK-
curporanoar). Takyke B COCTaB aTTPAKTaHTa BXOL UM
TOTOBbIE KOMMEPYECKHU JIOCTYIIHbIEe KOMIIOHEHTHI —
METHUOHOJI (3-MeTUJITHO-1-TIPOITaHoJI), YKCYyCHas KcC-
JjoTa u anetaTt ammoHud (Cha et al., 2014; Kido et al.,
1996; Landolt et al., 2012). B kauecTBe AUCIIEHCEPOB
WCII0JIb30BAJIUCh IIJIACTUHEBI 2x4 CM, U3 KOMMepue-
CKU JOCTYIHBIX I'y6UYaThIX MHEPTHBIX cajadeTok (York
17.5x15.5 cM), ynmakoBaHHbIe B ofuHapHbIe 3UII ma-
KeThl ( Zip-Lock makeTs! 40 x 60MM) U3 TOJUITUIEHA
BBICOKOTO JIaBJIEHUS TOJIINHOM 40 MKM. ATTPaKTaHT-
Hasg CMeChb HAaHOCHUJIACh Ha AucIeHcepsl B Buie 50%
pacTBOpa B 3TaHOJIE.

B OIIBITE MCIIOJb30BaJM Pa3jUYHbIE I[BETHBIE
KJIeeBble JIOBYIIKY «IlacTUHAa» 13 JJAMUHNUPOBAHHO-
ro KapToHa 6eJ10T0, KPacHOT0, XKEJITOTO ¥ OPAaHKEBOT'0
IIBETOB, C IBYXCTOPOHHUM KJIEEBBIM ITOKPBITUEM U 3a-
LIIUTOM KJIE€BOM ITOBEPXHOCTY CUIMKOHU3UPOBAHHOM
oymaroi, pasamMepoM 13x19cM, Cc OTBEPCTUEM JJIS IO -
BECKH, IIPU YeThIpeX BapuaHTax aTTPaKTUBHOM CMecH
(1, I1, 111, IV) B TPpE€XKpaTHOM IIOBTOPHOCTH (CM. puc. 7).
B KauecTBe 3TaJOHHOTO BapraHTa ObLIN MCII0JIb30Ba-
HbI TPU IIJIACTUKOBbIE HAKOIIUTEJIbHbBIE IPO3PaUHbIE
JIOBYIIKY 06BEMOM 1 JI, C TUIIEBOY TPUMAHKOMN — 6po-
nsieit xxuaKocTbio (10% caxapa +ApoXxoKu+ GPyKTO-
Bag mmactuia) (CM.puc.8).

CraTucTuyecKyr 06paboTKy JaHHBIX ITPOBOIUIN
¢ ucrnoJibdoBaHmeM rmporpamMmmbl PAST (Paleontological
Statistics) Bepcus 4.03. [IJis cpaBHEHUS PE3YJIbTATOB

Puc. 6. Boipenenne  Fig. 6. D. suzukii
nununHok Drosophila  larvae extraction from

suzukii n3 nnopos
nHxwmpa (hoto
H. U. KynakoBoi1)

fig fruits (photo by
N. I. Kulakova)

The glue does not dry out, has no smell and does not
contain substances harmful to the environment. Such
a trap attracts both males and females of D. suzukii.

The aim of this research is to develop an effective
synthetic food attractant for monitoring D. suzukii in
field conditions, as well as to study the effectiveness of
the produced attractant in combination with the “Plas-
tina” sticky traps.

MATERIALS AND METHODS

A synthetic food attractant of D. suzukii produced by
FGBU “VNIIKR” was used for field tests. The follow-
ing components were synthesized to prepare the at-
tractant: methyl eugenol (4-allyl-1,2-dimethoxy-
benzene), acetoin (3-hydroxy-2-butanone) and ethyl
lactate (ethyl-2-hydroxypropanoate). The attractant
also included ready-made commercially available
components — methionol (3-methylthio-1-propanol),
acetic acid and ammonium acetate (Cha et al., 2014;
Kido et al., 1996; Landolt et al., 2012). The dispens-
ers were 2x4 cm plates made of commercially avail-
able inert sponge wipes (York 17.5x15.5 cm), packed
in single ZIP bags (Zip-Lock bags 40 x 60 mm) made of
high-density polyethylene with a thickness of 40 um.
The attractant mixture was applied to the dispensers
as a 50% solution in ethanol.

Various colored “Plastina” sticky traps made of
laminated white, red, yellow and orange cardboard,
with a double-sided adhesive coating and protection of
the adhesive surface with siliconized paper, 13x19 cm
in size, with a hole for hanging, with four variants of the
attractive mixture (I, II, I1I, IV) in triplicate (see Fig. 7)
were used in the experiment. As a reference variant,
three plastic storage transparent traps with a volume
of 11 were used, with food bait — fermenting liquid
(10% sugar + yeast + fruit marshmallow) (see Fig. 8).

Statistical data processing was performed using
the PAST (Paleontological Statistics) software version
4.03. To compare the results of catching with differ-
ent variants of food synthetic attractive mixtures in
combination with colored “Plastina” traps (red, yel-
low, orange, white), two-factor parametric data anal-
ysis Two-way Anova was used. Tukey test at p < 0.05
was considered statistically significant.

Field tests of the catchability of various compo-
sitions of the attractant mixture for D. suzukii in com-
bination with color plates were carried out on a wild
fig crop during the fruit ripening period on the edge
of a deciduous forest (Sochi, Adler District, Moldovka
village) (see Fig. 9). The area of the experimental plot
is 500 m2. There are private gardens with crops dam-
aged by D. suzukii (pears, grapes, apples, wild blackber-
ries, kiwi, mulberry) along the perimeter of the plot.
The traps were checked and the insects were count-
ed every other day. To minimize errors during the ex-
periment, the traps were swapped with each count. In
addition, with each count, the “Plate” traps were re-
placed with a new one with the marking corresponding
to the one used. The attractant in a zip bag was trans-
ferred to the new trap. During the experimental period
(ten days), 4 counts were carried out, the results of the
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Puc. 7. Komnosuuum atTpaktuBHbix  Fig. 7. Compositions of the attractive

JIOBYLUEK, UCMOJIb30BAHHbIX
B onbiTe (poTo B.M.PacTeraeBoit)

OTJIOBA PA3JINYHBIX BAPMAHTOB IIUIIEBLIX CUHTETHYE-
CKUX aTTPaKTUBHBIX CMecell B KOMOWHAIIUY C IIBET-
HBIMU JIOByIIKaMu «IlacTuHa» (KpacHbIE, XKEJTHIE,
OpaHXeBbIe, 6eJible) MCII0Ib30BaNIU NBYX(DAKTOPHBIHN
mapamMeTpUYecKUi aHaJIW3 JaHHBIX Two-way Anova.
Tukey test ipu p < 0,05 cUUTAIOCH CTATUCTUYECKY 3HA-
YW MBIM.

TToseBble UCTIBITAHUS YIOBUCTOCTY PA3JIMUHBIX
COCTaBOB aTTPAKTaHTHOM CMeCH IJISI a3UaTCKOM SITojI-
HO¥ Ip030(1JIbl B COYETAHUY C [IBETHBIMY IJIaCTHHA-
MU IPOBOJUIY Ha KYJbTypPe AUKOTO WHXUPA B TIePU-
0[1 cO3peBaHMs IIJIONOB Ha OITyIIKe JUCTBEHHOTO Jieca
(Coum, Annepckuii paiioH, c.MoygoBka) (cM.puc.9).
[Tnouwaab onbITHOrO yuyacTtka 500 M2. [To mepuMeTpy
ydacTKa PacroJiokeHbl YaCTHBIE Calbl C TIOBPEX-
naeMbiMu D. suzukii KynbTypaMu (TPyLUId, BUHOTPA]I,
s16JI0KM, e)KeBUKa IVKas, KUBHU, IMIEJIKOBUIIA). [IpoBep-
Ky JIOBYIIEK U MOJICYeT HaCEeKOMBIX ITPOBOAUIU Uepes
IeHb. [[JIT MUHUMU3AILUY OMIKUGOK ITPY IIPOBELEeHUN
OITBITA ITPU KAXKJOM yUeTe JIOBYIIKY MEHSIJIN MECTaMU.
Kpowme ToTO, TpM KaXkI0M yUYeTe JIOBYIIKY «[[acTuHa»
MEHSJIM Ha HOBYIO C MAPKUPOBKOM, COOTBETCTBYIONIEH
UCIIOJIb30BAHHOU. ATTPaKTaHT B 3UII-TTAKETE MEePEHO-
CHJIZ Ha HOBYIO JIOBYIIKY. 3a TIEPUOJ, OTIbITa (IECITH
IIHEel) OBLIO MPOBEEHO 4 yUeTa, pe3yIbTaThl YUeTOB
OTpa)keHbI B Ta6J1.1 1 Ha puc. 10-12. Takke ¢ yuyacTKa
TIPOBeJIEHUS OMBITOB OBIIM coOOpaHbl 06pa3Ilkl Hace-
KOMBIX, KOTOPbI€ ObLIY IPEICTaBJIEHbI B UCITBITATE N b-
HBIN TabopaTopHbIl 1eHTP PTI'BY «BHVIKP» Bo Bcex
obpa3siiax 6bLa BISIBJIEHA a3uaTCcKas ATOLHAs 1P030-
¢una D. suzukii.

PE3VJIBTATBI U OBCYKJIEHHNE

VI3 pe3ysbTaTOB MOJIEBBIX MCITBITAHUHN (OTPa’keHBI
B TaBJIMIIE) TT0 IPUBJIEUEHUIO0 a3MaTCKOU ITOJTHOM IPO-
30¢uiet Drosophila suzukii cieLyeT, 4TO 110 KOJTUYECTBY
OTJIOBJIEHHBIX HACEKOMBIX 3a ITIEPHOJ, OTIbITa Haubojee
aTTPAKTUBHOU KOMIIO3UIIUEN SIBJISJIOCH COUETAHUE
CUHTETUYECKUX aTTPAKTAHTOB C JIOByIIKaMU «Ilia-
cTHHa» 6eJIoro IBeTa.

JIOBYIIIKY TJIACTUKOBBIE HAKOTTUTENIbHbBIE OTJIOBU-
JIU B CPEJHEM Ha OAHY JIOBYLIKY 53,3 + 3,5 5K3. Bpe-
OUTeJIeH.

CpaBHEeHUe TPeX BAPUAHTOB COCTaBa aTTPAKTUB-
HOWM CMeCH IT0Ka3aJio, uTo Jo6aBIeHe B COCTaB CMECH
YKCYCHOM KMCJIOTBI, METUJI3BTEHOJIA U alleTaTa aMMO-
Hug (BapuaHT II) ycunuBaeT 6MOJOTUYECKYIO aKTHUB-
HOCTB cMecH. JTo6aBJieHE TOJIbKO YKCYCHOM KUCIOThI
(BapmanT II) CHMIKAJIO aTTPAKTUBHOCTDH CMECH.

JloBymka «IlmacTuHa» keJiTas pu 6uojoruye-
CKUX KCIIBITAHUSIX He IMPOSBUJIA aTTPAaKTUBHOCTU
HU B OHOM U3 BAPUAHTOB.

traps used in the experiment
(photo by V.M. Rastegaeva)

Puc. 8. MnactukoBasa HakonutenbHasa
JIOBYLLKa C 6poasiuen XXuaKocTbio

B pabouem cocTosaHum (choto H. M. ATaHoBa)
Fig. 8. Plastic storage trap with
fermenting liquid in working condition
(photo by N. M. Atanov)

counts are reflected in Table 1 and in Fig. 10-12. Also,
insect samples were collected from the experimental
site and submitted to the Testing Laboratory Center of
FGBU “VNIIKR”. D. suzukii was detected in all samples.

RESULTS AND DISCUSSION

According to the results of field tests (shown in the ta-
ble) on attracting D. suzukii, in terms of the insect num-
ber collected during the experimental period, the most
attractive composition was a combination of synthetic
attractants with white “Plastina” traps.

An average of 53.3 + 3.5 specimens per trap were
collected in the plastic accumulation traps.

Comparison of the three attractive mixture com-
position variants showed that the addition of acetic
acid, methyl eugenol and ammonium acetate to the
mixture (variant III) increased the mixture biological
activity. The addition of only acetic acid (variant II) re-
duced the mixture attractiveness.

The yellow “Plastina” trap did not show any attrac-
tiveness in any of the variants during biological tests.

Double-factor data analysis revealed a signifi-
cant statistical difference in the capture of D. suzukii
imagoes on different colored “Plastina” sticky traps
(F=136,1; df=3; p=2,702E-18). The applied synthetic at-
tractive mixture composition variants also differed
from each other (F=64,75; df=3; p=1,102E-13).

Comparative pairwise analysis of the data re-
vealed a reliable statistically significant difference

Fig. 9. Experiment location -
onbiTa — onywka nucteeHHoro  the edge of a deciduous forest
neca (¢poto B.M.Pacteraesoi) (photo by V.M. Rastegaeva)

Puc. 9. MecTo nposepeHuns
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JIByx(haKTOPHBIM aHaJINU3 JAaHHBIX BHISIBUJ JO-
CTOBEPHYIO CTATUCTUYECKYIO PA3HUILY B OTJIOBE MMa-
ro a3MaTCKOM SATOLHOM AP030(UIbl HA pa3NUHbIe
IIBETHBIE KJIeeBble JIOBYIIKYU «IlmacTuHa» (F=136,1;
df=3; p=2,702E-18). TIpuMeHeHHbIe BapUAHThI COCTaBa
CUHTETUYECKOM aTTPaKTUBHON CMeCH Tak)Ke pasiu-
yajarch MeXny coboit (F=64,75; df=3; p=1,102E-13).

CpaBHUTEJIbHBIN MONAaPHBIM aHAJIKU3 JaHHBIX
BBITBUJI JOCTOBEPHYI0 CTATUCTUYUECKYI0 3HAUUMYIO
PasHUILY MeXIy OTJIOBOM MMaro asmaTCKOM Srof-
HOU JApo30(duUJIbl Ha IBETHBIE KJIEEBbIE€ JIOBYUIKU
«[TnactuHa» 6ejas 1 JoBymKamMu «[IgacTUHa» Kpac-
uas (Tukey’s posts-hos, p=3,675E-08), xentasa (Tukey’s
posts-hos, p=9,603E-14) u opanxeBas (Tukey’s posts-
hos, p=9,848E-14). JloBymku «[InacTuHa» opaHXeBas
JIOCTOBEPHO OTJIMYAJNCh MEXAY JOBYIIKaMu «Ilia-
ctuHa» kpacHas (Tukey’s posts-hos, p=1,276E-07) v xeJ-
tas (Tukey’s posts-hos, p=0,011). JloBymku «ILiacTuHa»
JKeJITash CTATUCTUYECKU JOCTOBEPHO OTJIMYAJUCH
oT JioBylek «[lmactuna» kpacHas (Tukey’s posts-hos,
p=2,441E-11).

TTormapHBIY CPAaBHUTENbHBIN aHAJN3 TaHHBIX I10-
3BOJIWJI OTIEHUTD BIUSHUE PA3JITUUYHBIX BADUAHTOB CO-
cTaBa CUHTETHUYECKOH aTTPaKTUBHOM CMeCH Ha OTJIOB
MMaro JaHHOro BpeauTesis. CTaTUCTUYECKY 3HAUNMast
pasHwuIla GbLJIa BBISIBIEHA B OTJIOBE UMAaro asuaTCKoM
SITOJHOM AP030(UIIbI MEXKIY BapuaHTOM | 1 BapuaH-
toM II (Tukey’s posts-hos, p = 0,0001671), BapuanToM III
(Tukey’s posts-hos, p= 0,001212) u KOHTPOJIbHBIM Ba-
puanToM 1V (Tukey’s posts-hos, p= 2,138E-09). BapuaHT
II umen pasHuUIy Mexnay BapuantoMm I (Tukey’s posts-
hos, p= 0,0001671), BapuautoM III (Tukey’s posts-hos,
p= 1,555E-09) u KOHTPOJIBHBIM BapuaHToM (Tukey’s
posts-hos, p 0,001707). BapuaHT III uMeJ pasHUILY MeX-
ny BapuaHToM I (Tukey’s posts-hos, p =0,001212), Bapu-
anToM Il M KOHTPOJIBHBIM BapuaHTOM (Tukey’s posts-hos,
p=2,357E-13).

Ta6uiia 1. Pe3yJbTaThl II0JIEBBIX UCITBITAHUIA

Drosophila suzukii.

Table 1. Field test results for Drosophila suzukii.
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VariantII  VariantIII  Control

Fig. 10. The average
number of insects caught
per one red “Plastina”
sticky trap by variants of
the attractant mixture and

Variant I

Puc. 10. KonuuecTtso
OTNOBNIE€HHbIX HACEKOMbIX
B CpefHeM Ha OfHY KeeByto
NoByLWKY «[nacTuHa» KpacHas no
BapuaHTaM aTTPaKTUBHOU CMeCU
1 CpaBHeEHUe C KOHTPOJbHOW
nosyLuKol 6e3 aTTpakTaHTa trap without attractant
between the capture of D. suzukii imagoes using the
white “Plastina” sticky traps and the red “Plastina”
traps (Tukey’s posts-hos, p=3,675E-08), yellow (Tukey’s
posts-hos, p=9,603E-14) and orange (Tukey’s posts-hos,
p=9,848E-14). The orange “Plastina” traps were signifi-
cantly different from the red “Plastina” traps (Tukey’s
posts-hos, p=1,276E-07) and yellow “Plastina” traps
(Tukey’s posts-hos, p=0,011). The yellow “Plastina” traps
were statistically significantly different from the red
“Plastina” traps (Tukey’s posts-hos, p=2,441E-11).

Pairwise comparative analysis of the data allowed
us to evaluate the effect of different synthetic attrac-
tant mixture composition variants on the capture of
D. suzukii imagoes. A statistically significant differ-
ence was observed in the capture of D. suzukii imagoes
between the variant I and the variant II (Tukey’s posts-
hos, p = 0,0001671), the variant III (Tukey’s posts-hos, p=
0,001212) and the control variant IV (Tukey’s posts-hos, p=

CpenHee KOJIUYECTBO OTJIOBJICHHBIX BpeAuTe e
Ha O HYy JIOBYWIKY «IlJIacTHa» ¥ OLIUGKA CPeJHEro
Average number of collected pets per one «Plastina»
trap and the error of the mean

BapuaHT cocTaBa Attractive mixture KpacHaa Kearaa OpankeBaa beias
aTTPaKTUBHOM cMecH composition variant Red Yellow Orange White

I I

AuetouH — 200 Mmr; Acetoin — 200 mg;

MeTuonoa — 200 Mr; Methionol — 200 mg; Al & UYL o AL 2
Stunnaxkrar — 200 Mr Ethyl lactate — 200 mg

I 11

Anetoun — 200 mMr; MeTtuoHos — Acetoin — 200 mg; Methionol —

200 mr; dtmitakrar — 200 mr; 200 mg; Ethyl lactate — 200 mg; 14,0+0,6 0,0£0,0 7315 24,7£2,0
YkcycHas kucyora — 200 Mr Acetic acid — 200 mg

I 111

AneTtouH — 200 mMr; MeTroHoJ — Acetoin — 200 mg; Methionol -

200 mr; STtrmnakraT — 200 Mr; 200 mg; Ethyl lactate — 200 mg;

YkcycHas kucyora — 200 Mmr; Acetic acid — 200 mg; 44,347 UV BT =1L Ut
MeTuiaBreHosa — 200 Mr; Methyl eugenol — 200 mg;

Auetat ammoHus — 400 MT Ammonium acetate — 400 mg

IV Korrpors [V Control 1,3+03  00:00 0703 11,319
0O wMr 0 mg
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Fig. 11. The average
number of insects
caught per one orange
“Plastina” sticky trap by
variants of the attractant
mixture and comparison
with the control trap
without attractant

Puc. 11. KonnuecTtso
OT/NIOBJIEHHbIX HACEKOMbIX

B CPeOHEM Ha OflHY KJIeeBYHO
nosywky «lMnactnHa»
opaH)xeBasi Mo BapuaHTam
aTTPaKTUBHOW CMecH

1 CpaBHEHME C KOHTPOJIbHOM
nosylukon 6e3 aTTpakTaHTa

Ha puc. 10 nmokazaHo, 4YTO BCe TPU BapuaHTa aT-
TPaKTUBHOM CMecU Ha KJIeeBbIX JIOBYIIKax «IliacTu-
Ha» KpacHas NPOSIBUJU BBICOKYIO GMOJIOTUYECKYIO
aKTUBHOCTbD B IPUBJIEUEHUY a3UATCKOU ATOILHOM I PO-
30()UJIBI TI0 CPABHEHUIO C KOHTPOJbHOM JIOBYIIKON
(6e3 aTTpakTaHTa).

AHajioru4dHo, Ha puc.11 rmokasaHo, 4YTO BCe TPU
BapuaHTa aTTPaKTUBHOW CMEeCH Ha KJIEeBbIX JIOBYII-
Kax «[lj1acTuHa» OpaH)XeBas TaK)Ke MPOSTBUIIN HoJiee
BBICOKYI0 OMOJIOTUYECKYI0 aKTUBHOCTB 10 CPaBHEHUIO
C KOHTPOJIbHOH JIOBYIIIKOM (6€3 aTTpaKTaHTa).

Ha puc. 12 mosiyueHHbIe SaHHbIE CBUIETEIb-
CTBYIOT, UTO BCE TPY BapUaHTa aTTPAKTUBHON CMecHu
B COUETAHUM C KJIeeBOU JIOBYIKOU «IImacTuHa» 6e-
JIOTO I[BETA MOKa3aJ X BHICOKYI0 OMOJIOTUYECKYIO aK-
TUBHOCTD B TIPUBJIEUEHUU a3UaATCKON ITOLHOU LPO-
30(hMJIBI TI0 CPAaBHEHUIO C KOHTPOJbHOM JIOBYIIKOM
(6e3 aTTpakTaHTa). TpeTuil BapuaHT aTTPAKTUB-
HOM CMeCcu IPeBOCXOAUII M0 3 (PeKTUBHOCTH MTPU-
BJIEUEHUS a3UATCKOU ATOLHOYN NP030(QUIIbI OCTAb-
HbIE BAPUAHTBHI.

3AKJ/IIOYEHUE

PesynbTaThl TTOKa3aiu, UYTO HauboJiee aTTPAKTUBHBIM
coueTaHUEM [IJIg a3UATCKOU ATOMHOU JPO030(DUIBI
Drosophila suzukii aBnseTcs 6ejas KieeBas JIOBYIIKa
«[lnacTrHa» C aTTPaKTUBHOM cMechio BapuaHTa III
IpU cjlefyriux nos3uposkax: 200 Mr aleTOHUHA,
200 mr meTtroHoJa, 200 Mr sTumakrara, 200 Mr ykK-
CyCHOU KucJIoThI, 200 MT MeTWJI9BTeHOJIa, 400 MT atle-
TaTa aMMOHU4. 1o pe3ynbTaTaM IPOBELEHHbIX UCCIIe-
JOBaHUY JaHHAsI KOMOMHUPOBAHHAS JIOBYIIKA MOXET
OBITH PEKOMEH/I0BaHA JJiS BHISIBIEHUS I MOHUTOPUH-
ra OMacHOTO KaPAaHTUHHOI'O BPEJUTENS — a3UaTCKOMN
SATOAHOU mpo3oduibl Drosophila suzukii.

Bnazodaprocms. ABTOPBI BhIpaXkaloT IIPU3HA-
TeJIbHOCTH KoJteraM AranoBy H.M. u KynakoBoit H.U.
33 KOHCYJIbTAIIUY I10 a3UaTCKON AT0LHOU Apo3oduiie
U 3a IpefocTaBiaeHHble hoTOorpadum.

CIIMCOK JINTEPATYPBI

1. HectepeHkoBa A.3. MeTogudyeckue peKo-
MeHJAlUU [0 BBIIBJIEHUIO U UAeHTUMUKALIUY a3u-
aTCKOMU IJIONOBOY MyUIKU Drosophila suzukii Mats. M.:
OTBY «BHUVKP». 2012.

BpeauTenei B CpefHeM Ha OAHY

Puc. 12. KonnuecTBo OTNOBIEHHbIX
HaCEeKOMbIX B CPelHEM Ha OO HY
KJleeBy0 NIOBYLWIKY «llnacTuHa»
6enas no BapuaHTaM aTTPaKTUBHOM
CMecU U cpaBHeHMe C KOHTPONbHOM
JIOBYLLKOW U NIOBYLUKOW
NAacTUKOBOWN HAKONUTENIbHOWM

NIOBYLIKY, WT

The average number of caught

64,0

53,3

24,7

pests per trap, pcs.

11,3

1 BapuaHT 2 BapuaHT 3 BapuaHT KOHTposb
VariantI  VariantII VariantIII ~ Control

JNoByLika
nnacTukoBas
HakonuTtesnbHasa
Fig. 12. The average number

of insects caught per one
white “Plastina” sticky trap
by variants of the attractive
mixture and comparison
with the control trap and
the plastic storage trap

2,138E-09). The variant Il was different from the variant I
(Tukey’s posts-hos, p= 0,0001671), the variant III (Tukey’s
posts-hos, p= 1,555E-09) and the control variant (Tukey’s
posts-hos, p 0,001707). The variant IIl was different from
the variant I (Tukey’s posts-hos, p =0,001212), the variant
ITand the control variant (Tukey’s posts-hos, p=2,357E-13).

Fig. 10 shows that all three variants of the attrac-
tant mixture on the red “Plastina” sticky traps showed
high biological activity in attracting D. suzukii com-
pared to the control trap (without attractant).

Similarly, Fig. 11 shows that all three variants of
the attractant mixture on the orange “Plastina” sticky
traps also showed higher biological activity compared
to the control trap (without attractant).

In Fig. 12, the data obtained indicate that all three
variants of the attractive mixture in combination with
the white “Plastina” sticky trap showed high biological
activity in attracting D. suzukii compared to the control
trap (without attractant). The third variant of the at-
tractive mixture was superior in its effectiveness in at-
tracting D. suzukii to the other variants.

CONCLUSION

The results showed that the most attractive combina-
tion for Drosophila suzukii is the white “Plastina” sticky
trap with the attractive mixture of variant III at the fol-
lowing dosages: 200 mg acetonin, 200 mg methion-
ol, 200 mg ethyl lactate, 200 mg acetic acid, 200 mg
methyl eugenol, 400 mg ammonium acetate. Based on
the results of the studies, this combination trap can be
recommended for the detection and monitoring of the
quarantine pest — Drosophila suzukii.

Acknowledgements. The authors express their
gratitude to their colleagues N.M. Atanov and N.I. Ku-
lakova for consultations on Drosophila suzukii and the
provided photographs.
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AHHOTALIUA
TI0JbIIaHbBI CTAIY TPALUIIMOHHON CPE30YUHOM KYJIbTY-
poii B Poccuu, rzie X BBITOHSIOT B YCJIOBUSIX 3aKPBITO-
T'o TPYHTA B 3UMHE-BECEHHUU TIePUO/I, IJIS1 [I0JTy YEHU S
TOBApPHOW MPOJLYKIIUY K 8 MapTa U JPyTUM MpasgHU-
KaM. B cBsI3u c HapacTaHUeM TEMIIOB ITPOU3BOJICTBA
CPEe3KU TIJIBIIAHOB B POCCHUY CTAHOBUTCS aKTyaJbHBIM
BOTIPOC UBYUYEHUS 3JIeMEHTOB TEXHOJOTUHU UX BbIpa-
IIWBaHUS, B YaCTHOCTU NTPUMeHeHUs ynobpenuii. Ox-
HAKO HayYHO-060CHOBAHHBIX PEKOMEHIAIUN T10 TeX-
HOJIOTUY TIPUMEHEHUS yI0OPEeHUY U CPEACTB 3alllUThI
pacTeHM MTPY BBITOHKE THOJIHITAHOB B YCJIOBUAX 3a-
KPBITOTO IPYHTA ITOKA He OIy6JInKOBaHO. VcciemoBa-
HUS MIPOBEJIEHBI B YCIOBUSIX 3aKPBITOTO I'pyHTA (D1-
TOTPOH OTIeJia OTHaJeHHOU rubpuausaiiuu ['BC PAH)
B epuop ¢ gexadbps 2022 roma mo mapt 2023 roza.
O6beKkTaMU U3YUEHUS SBJSIUCH JIBA COPTA THOJIbIIA-
HoB (Tulipa L.) u3 rpynnsl TpuyMd: Barcelona, Roman
Empire u ofH COPT W3 IPYIIILI MaXpPOBble PAaHHUE:
Presto. BeIroHKa IMpoBOAMIIACH 10 9-rPayCHOMN TEXHO-
Jioruu. [I[puMeHeHVe MOJJKOPMOK HUTPATOM KaJIbIIUsT
TIOJIOXKUTEJIBHO OTPA3UIJIOCh HA KAUECTBE I0JTydaeMoi
IpoxyKIuu. [ToAKOPMKY TIOJIbITAaHOB copTa Bullit 1%
u 2% PacTBOPOM COJIM HE3HAUUTEJIbHO OTPaXKaJIuCh
Ha BBICOTE TIOJIBIIAHOB B IEPUOJ, CPE3KU (2-g cTagus
OKpamunBaHusg 60kaja). [IpuMeHeHne 3%-0ro pacTBO-
pa HUTpaTa KaJabIus, a TakXKe AByKpaTHas oo6paboTka
1%-bIM pacTBOpOM Ob6ecIieunBaja JOCTOBEPHOE yBe-
JINUeHUe BBICOTHI CPE3aHHOM npoayKuuu. [TpumeHe-
HUe MO KOPMOK ITO3BOJIMJIO YBEJIMUUTE AJINHY 60Kajia
Ha pasHbIX cOpTax oT 1 10 3 ¢cM. Ha BBIX0[ TOBapHOM
IPOAYKIIMY (KOJTMUECTBO Cpe3aHHbIX CTebel ¢ 1 M?)
MIPUMEHSIEMbIE YIOOPEHUS He TTOBJIUSIIN. Pe3y/ibTaThbl
UCCJIeJOBAaHUN TOBOPST O TOM, UTO Ka4eCTBEHHBIHN
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ABSTRACT
Tulips have become a traditional cut flower crop in
Russia, where they are grown indoors in the winter
and spring to produce marketable produce for March
8 and other holidays. Due to the increasing pace of tulip
cutting production in Russia, the issue of studying ele-
ments of their cultivation technology, in particular the
use of fertilizers, is becoming relevant. However, sci-
entifically based recommendations on the technology
of using fertilizers and plant protection products when
forcing tulips in protected ground conditions have
not yet been published. The studies were conducted
in protected ground conditions (phytotron of the Re-
mote Hybridization Department of the Tsitsin Main
Botanical Garden of the Russian Academy of Scienc-
es) in the period from December 2022 to March 2023.
The objects of study were two varieties of tulips (Tuli-
paL.) from the Triumph group: Barcelona, Roman Em-
pire and one variety from the early terry group: Presto.
The forcing was carried out using 9-degree technology.
The use of calcium nitrate fertilizers had a positive ef-
fect on the quality of the resulting products. Fertiliza-
tion of Bullit tulips with 1% and 2% salt solution had
little effect on the tulip height during the cutting period
(2nd stage of the cup coloring). The use of 3% calcium
nitrate solution, as well as double treatment with 1%
solution provided a reliable increase in the height of cut
products. The use of fertilization allowed to increase
the cup length on different varieties from 1 to 3 cm. The
fertilizers used did not affect the yield of commercial
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TIOCaZOYHBIY MaTepPUaJl, BBIPAKEHHBIN B KPYITHOCTU
JIYKOBWII, TIPaBUJIbHAS MOJITOTOBKA WX K [IEPUOIY BbI-
TOHKU, COOJII0JIeHVe TEMITEPaTypPHOTO PeXXuMa 1 pe-
JKMMa BJIQXKHOCTU ITO3BOJISIET CHUBUTH KOJIUYECTBO
MIPUMEHSEMbIX YI0OPEHMUH.

Knrwouesote cnosa. KajbliyeBas CEIUTPA, BBIXO],
TOBapHOI TPOJYKIINH, I[BETOBOJICTBO, CE30HHBIE IIBE-
TBI, IYKOBUIIbI TIOJIBITAHOB.

BBEJJEHUE

VKET IIBETOB — 5TO TPAAUIIMOHHBIH 110-
JlapoK GJIM3KUM U KoJjieram B Mexy-
HapOAHBIN KEHCKUY JeHb He TOJbKO
B Poccuu (Boponuuxwuua, 2021; Illy-
kjanHa, 2020). OgHako Ha 6GoJbllei
YacTU TEPPUTOPUU Halllell CTPaHbI
HAYaJI0 MapTa He SIBJISIETCS OIITUMAJIb-
HBIM BPEMEHEM Trojia IJisi CE30HHOTO
IIBETEHYS I[BETOB B OTKPBITOM I'PYHTE. BOJBIIMHCTBO
OpeAnpUATHUN, 3aHUMAKIIUXCSA TTPOMBIIIJIEHHBIM
IIPOM3BOJACTBOM CPE30YHBIX IIBETOB, BhIPpAIIMBAIOT
WX B YCJIOBUSIX 3aKPBITOrO IPYHTA, a MOCAJOYHBIN
MaTepuaJ IBJISETCS UMITOPTHBEIM ([Tnemakos, 2023).
JTo KacaeTcs HauboJiee pacIIpOCTPaHEHHBIX Cpe-
30YHBIX KYJbTYP: PO3, XPU3aHTEM, TBO3IUK, a TAKXKE
TIONbIIAaHOB (AcTaxoBa u ap., 2014). B TocymapcTBeH-
HBII PEEeCTp CeJIEKIIMOHHBIX JOCTIXKeHN PD BHece-
HO 32 copTa TroabnaHoB (ToccopTpeecTp). Haubouee
YaCTBIM 3aIBUTEJIEM ¥ OPUTUHATOPOM HOBBIX COPTOB
B riocsienHue roaul apigercd PIEYH «Oppena Tpynpo-
Boro KpacHoro 3HaMeHr HUKUTCKUM 60TaHUYECKUHA
can — HanmuoHanbHBINM HAy4YHBbIN 1IeHTP PAH». [Ipu
5TOM MaCcCOBOT'0 ITPOM3BO/ICTBA ITOCAJOYHOTO MaTe-
puajia (JiyKOBUII) HOBBIX COPTOB B Halllell CTPaHe HET.
Poccus mpooiikaeT HabupaTh TEMIIBI 10 BbIPAIlMBa-
HUIO TIOJIBIIAHOB Ha CPE3KY He TOJIbKO B IIPEIIBEPUM
HOBOTO rozia, 14 deBpajis u 8 MapTa, HO U [IJIST PETY-
JITPHOTO MOTIOJIHEHUS aCCOPTUMEHTA IBETOUHBIX 6a3
B TeueHue Bcero rozga (https://agri-news.ru). B 60Jib-
IMIUHCTBE CJIy4aeB JYKOBUIIBI IJISI BhIpAIlVUBAHUSI
B IEKOPATUBHBIX IEJIIX U BHITOHKY (BhIpAIUBaHUE
TIOJIBIIAHOB HA CPE3KY B 3aKPHITOM IPYHTE) ITOCTYIIAI0T
u3 Hugepnaunos (Salybekova et.al., 2023, BopoHun-
xuHa u ap., 2020). ITpu 3ToM HayYHO-060CHOBAHHBIX
peKOMeH,HHLH/Iﬁ I10 TEXHOJIOTUU BBIT'OHKU THOJIBIIAHOB
¢ 060CHOBaHMEM PEXMMOB MUHEPAJBHOTO IUTAHUS
B 9TOT MEPUOJ, B POCCUYCKON 1 3apPy0EKHON HAYUHOMU
JuTepaType HeT. OMHAKO BCe MPAaKTUKYOI[KE I[BETO-
BOJIBI CXOISITCSI BO MHEHUH, UTO IIPUMEHEeHNE a30THbIX
ynobpeHuN B BUEe KaJbIIMEBOU CENUTPHI (HUTpaTa
KaJbIIMs) IIOJIOXKUTEIbHO CKa3bIBAETCS Ha KauecTBe
moJy4yaeMoi MPOAyKIuu. L]esb JaHHBIX MCCIEM0-
BAaHUU — OIEHUTH BJAMSHUE a30THBIX yIOOpeHUH,
BHECEHHBIX B BHJi€ paCTBOpa KaJ’[bL[PIeBOfI CeJINTPHI,
Ha BBIXOJ, ¥ KAUECTBO TOBAPHOU MPOAYKIIMY (CPEe3KU
TIOJIBIIAHOB).

MATEPUAJIBI U METO/JbI
ViccimemoBaHMS ITPOBEIEHBI B OTHEJNIe OTHAJIEHHON
rubpupuszanuu ®TEYH I'maBHbIN 60TaHUYECKU caf,
uM. H.B. lluniuaa PAH B 2022-2023 rogax. B kaue-
CTBe 06'BEKTOB MCCJIEIOBAHUS ObLIY BHIOPAHBI COPTA

products (the number of cut stems per 1 m?). The re-
sults of the studies indicate that high-quality plant-
ing material, expressed in the bulb size, their proper
preparation for the forcing period, compliance with the
temperature and humidity conditions allows for a re-
duction in the amount of fertilizers used.

Key words. Calcium nitrate, marketable product
yield, floriculture, seasonal flowers, tulip bulbs.

INTRODUCTION

bouquet of flowers is a traditional gift to
loved ones and colleagues on Internation-
al Women’s Day not only in Russia (Voron-
chikhina, 2021; Shchuklina, 2020). How-
ever, early March is not the optimal time of
year for seasonal flowering of flowers in open ground
in most Russian regions. Most enterprises engaged in
industrial production of cut flowers grow them in pro-
tected ground conditions, and the planting material is
imported (Pleshakov, 2023). This concerns the most
common cut flowers: roses, chrysanthemums, carna-
tions, and tulips (Astakhova et al., 2014). 32 varieties
of tulips are included in the State Register of Breeding
Achievements of the Russian Federation (State Reg-
ister). The most frequent applicant and originator of
new varieties in recent years is the Federal State Bud-
getary Scientific Institution “Nikitsky Botanical Gar-
den of the Order of the Red Banner of Labor — National
Scientific Center of the Russian Academy of Scienc-
es”. At the same time, there is no mass production of
planting material (bulbs) of new varieties in our coun-
try. Russia continues to actively grow tulips for cut-
ting not only on the eve of the New Year, February 14
and March 8, but also for regular replenishment of
the assortment of flower bases throughout the year
(https://agri-news.ru). In most cases, bulbs for grow-
ing for decorative purposes and forcing (growing tu-
lips for cutting in protected ground) come from the
Netherlands (Salybekova et.al., 2023; Voronchikhina
et al., 2020). At the same time, there are no scienti-
fically based recommendations on the technology of
forcing tulips, with a justification for mineral nutrition
regimes during this period in the Russian and interna-
tional research papers. However, all practicing flower
growers agree that the use of nitrogen fertilizers in
the form of calcium nitrate has a positive effect on the
quality of the resulting products. The purpose of these
studies is to evaluate the effect of nitrogen fertilizers
applied in the form of a calcium nitrate solution on the
yield and quality of commercial products (cut tulips).

MATERIALS AND METHODS
The studies were conducted in the Remote Hybridiza-
tion Department of the Tsitsin Main Botanical Garden
of the Russian Academy of Sciences in 2022-2023. The
following tulip varieties were selected as the objects
of the study: Bullit (TT), Barcelona (TT) and Roman
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TrosbianoB Bullit (TT), Barcelona (TT) u Roman Em-
pire (TT) (Van Scheppen, 1995). B pa6oTe ucroib3oBa-
JIV JTYKOBUIIBI pa3bopa 3KCTpa — IuaMeTp JIYKOBUIIbI
12/+ cM. B oTIbITE IPUMEHSIIN 9-TPAIyCHYIO TEXHOJIO-
TUI0 BBITOHKU. BhICaIKy ITPOBOIMIIY B IIEPBOU JIeKajie
Iekabps B AMUKY. [Tepe]] BbICALKON JIYKOBUIIBI TIOJIb-
TIAHOB OYUUIIAJIY OT KPOIOUTUX YEITyH U JETOK, BBICAXKU-
BaJIX TIOTHOCTBIO 332 mIT./M? (80 mIT./AIUK). [ToBTOP-
HOCTB B OITBITE 4-X KpaTHasl. BeICa)KeHHbIE JTYKOBUIIbI
CBEpXy ITPUCHITAJIUCH ITeCKOM cjoeM 2—-3 cM. Cy6-
cTpar — Topd HUBKOU cTerneHu pa3iaoxeHus (10 15%),
¢pakmuu oT 0 10 20 MM C IeCKOM B COOTHOIIeHuu 1:1.
I MUHEPaJIbHOM MOAKOPMKHU TIOJIBIIAHOB IIpUMe-
HSJIY BOJHBIM PacTBOP HUTPATA KaJbIUs (CHHOHUM
KaJIbIIMEeBas CeJIUTPa, KaJbIIMi a30THOKWCIIBIN). s
WCCIIeIOBaHU ObIJI BEIOPAH HUTPAT KaJbIUS, MapKa
A, nByxBonHbIi) 5Ca(NO,), x NH4NO3 x 10H,0), B ko~
TOpOM cozepkanue N coctaBisaiio 14,9%, comep)xaHue
Ca—27%, Ipom3BOICTBO ByCKUY XUMUYECKUI 3aBO/I
(r. By#, KocTpoMmckas o6acTb). CxeMa MpUMeHEeHUs
MUHepaJbHbIX IOAKOPMOK BKJIIOUajia BHeceHue 1%-
oro, 2%-oro, 3%-0ro pacTBOpPOB HUTpPAaTa Kajabllugd
¥ ABYKpaTHOE BHeceHUe 1% pacTBopa. JJByKpaTHBIE
TTOAKOPMKU ITPOBOAMIIY C UHTEPBaJIOM 10 JHEN MeX Iy
BHECEHUSIMHU. Bce BapraHThI OTIBITA OBLIN ITPEIBAPU-
TeJIbHO TPouThl 0,1% PacTBOPOM HUTpPATa KaJbIIUs,
YTO ABJISIIOCH (POHOM U B OITMCAHUY KOJIUYECTBA MO -
KOPMOK He yUYHMTBhIBajJoCh. KOHTpOJIEM SBJISJICS Ba-
puaHT 6e3 BHECEHUS NOTIOJHUTEIbHBIX ITOJJKOPMOK,
KpoMe (pOHOBOU. AIMUKHY C TIOJIbIIaHAMY B JaHHOM Ba-
pUaHTe IPOJIUBAJINCH BOJIOM B PABHOM COOTHONIEHU U
C OITBITHBIMM BapMaHTaMU. AKTUBHAS CPE3Ka THJIb-
aHoB copTa Presto Hauajach ¢ 18 ¢eBpasisi, COPTOB
Barcelona m Roman Empire — ¢ 4 mapTa (puc.1). ITpu
HACTYILJIEHUYM TOBAaPHOM 3PEJIOCTH TIOJIbIIaHbl yorpa-
JINCh BMECTE C JIYKOBUIIAMHU U3 SAIIUKOB. Clienyroine
YYeThI ¥ HAGIIOIeHNS TIPOBOLUINCH

Ha 20 pacTeHUAX, yOPAaHHBIX B IEHb  faas

CPE3KM: BBICOTA PacTeHUU (cM), Ijim- = F
Ha 6yTOHOB (CM), Macca cpe3aHHBIX | i
pactenuii (T), KOJIMYECTBO CPE3AHHBIX
pacTeHwuii (IIT), JOCTUTIINX TOBAPHOM

3pesoctu. CTaTucTrdeckas o6paboT-
Ka TIOJIyYEeHHBIX JaHHBIX TTPOBOI M-
Jlach METOZIOM IUCIIEPCUOHHOTO aHa-
ausa (Jocmexos, 1985..)

PE3VJIbTATDI
U OBCYXKJIEHUE

[IpuMeHeHNEe Pas3JUYHbIX KOHIIEH-
Tpanuy yno6peHuil B BUJle HUTPATa
KaJIbIIMsI HEOLHO3HAYHO OTPA3UIOCh
Ha Pe3yJIbTaThl BCEX M3yUYaeMbIX I10-
KasareJiell CpesKy TI0JIbIIaHoB. HaGop
BBICOTHI B ITIEPUO/] TIOBBIIEHUS TEM-
TmepaTypbl BO3/lyXa B TEILJIUIIE UET
opicTpbiMU TeMIaMu (puc.l). Cpeau
M3y4YaeMbIX COPTOB HauOOJIbINEl CKO-

a

WNuasg guHaMuKa pocTa HabJiozma-

Jlack y copTta Bullit. BpLJIO OTMEUEHO yBeTUUEHUE BbI-
COTBI PACTEHUH B cpemHeM Ha 6,5—7,5 CM B HeZleJIio.
[Ipu 3TOM B BapuaHTe ¢ 06paboTKOM THJIbIIAaHOB 1%
PacTBOPOM HHUTpaTa KaJbIUMI NPUOABKKU BBICOTHI

Puc. 1. 06wmit BUA, Nnocagok

THOIbMAHOB B yCnoBuUsAX utoTpoHa  conditions of the phytotron of the Tsitsin
pocThio pocTa obnazai Roman Em-  rgc paH (a), TonbNaHDI,

pire, KOTOPbI B TEUEHME CEMU JHEH  orobpaHHble 415 usmeperus (b)
B cpenHeM BbIpacTas Ha 9,2-10,4 cM.  (choTo O.A.LLLyknuHa)

Empire (TT) (Van Scheppen, 1995). Extra grade bulbs
were used in the work — the bulb diameter is 12/+ cm.
A 9-degree forcing technology was used in the exper-
iment. Planting was carried out in the first ten days of
December in boxes. Before planting, the tulip bulbs
were cleaned of covering scales and daughter bulbs,
planted at a density of 332 pcs./m? (80 pcs. /box). The
experiment was repeated 4 times. The planted bulbs
were sprinkled with a 2—-3 cm layer of sand on top. The
substrate was low-decomposition peat (up to 15%),
fractions from 0 to 20 mm with sand in a 1:1 ratio. For
mineral feeding of tulips, an aqueous solution of cal-
cium nitrate was used. Calcium nitrate, grade A, di-
hydrate was selected for the research (5Ca (NO,), x
NH4NO3 x 10H,0), in which the N content was 14.9%,
the Ca content was 27%, manufactured by the Buysky
Chemical Plant (Buy, Kostroma Oblast). The scheme for
mineral fertilizers included the application of 1%, 2%,
3% solutions of calcium nitrate and two-fold applica-
tion of 1% solution. Two-fold fertilizers were applied
with an interval of 10 days between applications. All
variants of the experiment were pre-watered with 0.1%
solution of calcium nitrate, which was the background
and was not taken into account in the description of
the amount of fertilizers. The control variant was the
one without additional fertilizers, except for the back-
ground. In this variant, boxes with tulips were watered
in equal proportions with the experimental variants.
Active cutting of tulips of the Presto variety began on
February 18, Barcelona and Roman Empire varieties —
on March 4 (Fig. 1). Once commercially mature, tulips
were removed from the boxes together with the bulbs.
The following measurements and observations were
made on 20 plants collected on the cutting day: plant
height (cm), bud length (cm), weight of cut plants (g),
number of cut plants (pcs) that reached commercial

Fig. 1. General view of tulip plantings in the
Main Botanical Garden of the Russian

Academy of Sciences (a), tulips selected for
measurement (b) (photo by 0.A. Shchuklina)
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¢ 29 sqHBap4 10 5 Mag nMpakTuyecku He 66110 (0,2 M
3a 7 gHel). OMHAKO K IEPUOJTY CPE3KU BbICOTA PacTe-
HU B JAaHHOM BapyaHTe CyIeCTBEHHO He OTJINYAJIach
OT KOHTPOJISI. BhIicoTa TOJIbIIaHOB copTa Barcelona
uMeJia TOJIOTYI0 KPUBYI0 AUHAMUKY POCTA, Tlie IIpuU-
06aBKa B HeZeJII0 COCTaBJIsLIa B cpenHeM 4,0-5,3 cM.

B 2019 rogy B cujay BCTYIIUJ MeXTocyLap-
ctBeHHBbIN cTaHmapT 'OCT 18908.7-2019 «IIBeThI
cpe3aHHble. THOJIBIAHBI», KOTOPBIN YCTaHABIUBAET
TEeXHUYEeCKUe YCJIOBUS AJISI CPE3aHHBIX TIOJbIIAHOB,
BBIPAIleHHBIX B YCJIOBUSIX OTKPBITOTO U 3aKPHITOTO
TPYHTA, C IeJIbi0 peanu3anuu. OMHUM U3 IToKa3aTesei
KadyecTBa TaKOU IMTPOAYKIIMHU SBJISIETCS BbICOTA CPE3-
KU, KOTOpas y IIBETOB IIEPBOT0 COPTa [OJKHA OBITh
He MeHbIne 30,0 cM BMecTe ¢ 6yToHOM. [IpoBeleHHbIE
HCCIeIOBaHMS ITOKa3aJiy, YTO BCE Cpe3Ka BCeX M3yyva-
€MBbIX COPTOB COOTBETCTBOBAJIA TaHHOMY TPeb0OBaHUIO.
CaMbIMM BBICOKMMY B Cpe3Ke ObLIM pacTeHus Roman
Empire, a HAaUMeHbIIIEeH BbICOTOM OTJINYAJINCH THOJIb-
naHbl copTta Bullit, UTo gBIsIeTCS UX COPTOBOM 0CO6EH-
HOCTBIO (Www.jandewitenzonen.com).

BiusiHVe pasHbIX 103 HUTPATa KAJIbIIVs, B IIEJI0M,
HEe3HAUUTEJbHO BJINAJIO Ha BBICOTY cpe3ku. IToikop-
MKa pacTeHu# copTa Bullit 1% pacTBOpOM B OIIBITE
crioco6CTBOBAJIAa YBEJIMUYEHUO NJIUHBI TIOJIbIIAHOB
Ha 3,8-6,8%, a mpuMeHeHUe 2%-0T0 pacTBOpa yLo-
OpeHus, HA00OPOT, CHUXKAJIO 3HAUYEeHNe JaHHOrO I10-
kazarend Ha 3,1%. [IpuMeHeHue 3%-0r0 pacTBopa
HUTpaTa Kajbllus, a TakXKe ABYyKpaTHas o6paboTka
1%-bIM pacTBOpOM Ob6ecIieunBaja JOCTOBEPHOE yBe-
JINYeHUe BBICOTHI cpe3aHHOU mpoaykiuu. OqHaAKO
Ha IBYX IPYTUX COPTaX CyIleCTBEHHON pPa3HUILbI OT-
MeueHO He ObLIO, HECMOTPS Ha KoJiebaHUS 3HAUEeHU N
ot 53,47 1o 55,83 cM Ha Barcelona ¢ Hau6oJIbIIEH BbI-
COTOM B KOHTpoOJIe 1 OT 63,33 1m0 65,00 cM Ha Roman
Empire.

JIpyruM BaXKHBIM ITOKa3aTeJIEM SIBJISIETCS BBICO-
Ta 60KaJia, TaK KakK 3TO caMas sIpKas W LeHsIasics
YaCTh PACTEHUI TIOJbIIAHOB. Y BCeX BhIPAIIBAEMBIX
COpTOB pasMephrl 60kaoB 6b1IM OT 5,07 10 6,80 cM.
HawuboJiee KpymHbIE IIBETKY UMeJIU pacTeHuil Roman
Empire npu mogkopMke 2%-bIM paCTBOPOM HUTpPaTa
KaJbIUs, YTO TOATBEP)KIATIOCH CTATUCTUIECKY, TOT-
Jla KaK B TOM ’Ke BapraHTe Ha copTe Barcelona 6b11u
OTMeueHbI caMble MeJIKre 60KaJjbl. PasHuIa II0 BCEM
copTaM ¥ BapuaHTaM, KpOMe BhINIe0603HaUYeHHOMH,
OblLJIa HE3HAUUTEIbHOM!.

J17151 TpOBeIeHYSI KOMILJIEKCHOL OII€HKY BBITOHOY-
HBIX TIOJIBITAHOB TakKe ObljIa M3MepeHa Macca cpe3aH-
HBIX IIBETOB, KOTOpPAad JaeT IIpeJiCTaBJeHye O KPYITHO-
CTU PaCTeHUH 1 HACBIIIEHHOCTH 1X Bjiarou. Hauboiee
KPYTIHOM cpe3Kol oTaudalicsa copT Roman Empire, mo-
cTurammui 55,78 r, uto Ha 7,1% 3HAYUTEJILHO BhIIIE
KOHTPOJIS. [laHHOe 3HaueHUe ObIJI0 OTMEYEHO IIPU ABY-
KpaTHOU IoiKOpMKe 1%-bIM PaCTBOPOM HUTPATA KaJlb-
nusi. MeHee KpynHOU 6blj1a cpe3ka copTa Barcelona
C MakKCUMaJIbHBbIM 3Ha4YeHuEeM B 44,67 T IIpU BHECEHUU
yIoOpeHul IBaXKIbI 3a ce30H. VI HauboJjiee JerkoBec-
HBIMU O6bLJIN pPacTeHmd copTa Bullit, Macca KoTopbIx Ha-
XOIuIach B rpegenax 36,23—-37,65 1. CTaTUCTUYECKUH
aHaIM3 MTOJIyYeHHBIX JAHHBIX ITOKa3aJl, YTO IpubaBKa
MacChl Tak ke He 6bLJIa CyI[eCTBEHHOM.

[ToMUMO THepedYmncJIeHHOT0, GBI MpPOBeIeH
yueT cpesaHHOU mpoaykuuu (quarpamma 3). Co-
pra Bullit 1 Barcelona mokasaJjii BbICOKUM MPOIIEHT
BBIXOJIa, IpeBbImaomuil 93% BO BceX BapuUaHTax.

maturity. Statistical processing of the obtained data
was carried out using the dispersion analysis method
(Dospekhov, 1985)

RESULTS AND DISCUSSION

The use of different fertilizers concentrations in the
form of calcium nitrate had an ambiguous effect on
the results of all the studied tulip cutting parameters.
Height gain during the period of increasing air tempera-
ture in the greenhouse proceeds at a rapid pace (Fig. 1).
Among the studied varieties, Roman Empire had the
highest growth rate, which grew by an average of 9.2—
10.4 cm over seven days. Different growth dynamics
were observed in the Bullit variety. An increase in plant
height by an average of 6.5—7.5 cm per week was not-
ed. At the same time, in the variant with the treatment
of tulips with a 1% solution of calcium nitrate, there
was practically no increase in height from January 29
to May 5 (0.2 cm in 7 days). However, by the cutting pe-
riod, the height of the plants in this variant did not differ
significantly from the control. The height of the Barce-
lona tulips had a flat growth dynamics curve, where the
increase per week averaged 4.0-5.3 cm.

In 2019, the interstate standard GOST 18908.7-
2019 “Cut flowers. Tulips” came into force, which es-
tablishes technical conditions for cut tulips grown in
open and protected ground for commercial purposes.
One of the quality indicators of such products is the
cutting height, which for first-grade flowers should
be at least 30.0 cm together with the bud. The studies
showed that all cutting of all studied varieties met this
requirement. The tallest in the cut were Roman Empire
plants, and the smallest height was distinguished by
the Bullit tulips, which is their varietal feature (www.
jandewitenzonen.com).

The effect of different doses of calcium nitrate, in
general, had little effect on the cutting height. Fertiliz-
ing the Bullit variety with a 1% solution in the experi-
ment contributed to an increase in the length of tulips
by 3.8-6.8%, while the use of a 2% fertilizer solution,
on the contrary, reduced the value of this indicator by
3.1%. The use of a 3% calcium nitrate solution, as well
as double treatment with a 1% solution, provided a re-
liable increase in the height of cut products. However,
no significant difference was noted for the other two
varieties, despite fluctuations in values from 53.47 to
55.83 cm on Barcelona with the greatest height in the
control and from 63.33 to 65.00 cm on Roman Empire.

Another important indicator is the height of the
cup, as this is the brightest and most appreciated part
of the tulip plant. All varieties grown had cup sizes
from 5.07 to 6.80 cm. The largest flowers were in Ro-
man Empire plants when fertilized with a 2% calci-
um nitrate solution, which was confirmed statistically,
while in the same variant, the smallest cups were noted
on the Barcelona variety. The difference in all varieties
and variants, except for the above, was insignificant.

To conduct a comprehensive assessment of the
forced tulips, the cut flowers mass was also measured,
which gives an idea of the plant size and their mois-
ture saturation. The largest cut was the Roman Empire
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Bullit E Barcelona |£| variety, reaching 55.78 g, which is 7.1% sig-
30.0 nificantly higher than the control. This val-
28.0 / 190 ue was noted with double fertilizing with a
26.0 e < 170 / 1% calcium nitrate solution. The Barcelona
24.0 % 15.0 / variety had a smaller cut with a maximum
22.0 A 130 // value of 44.67 g when fertilizing twice per
20.0 4 season. And the lightest plants were the
18.0 - 11.0 Bullit variety, whose mass was in the range
16.0 - 9.0 - of 36.23-37.65 g. Statistical analysis of the
14.0 70 data obtained showed that the increase in
12.0 ) mass was also insignificant.
10.0 . 2-9 5 1-2 119 2-6 5 5.0 2-2 ég 5 iz 1’9 2|6 5 Besides, the cut products were record-
ed (Fig. 3). The Bullit and Barcelona variet-
i _dm gom Demciden wip SHB KB (peb Qeb dep Qep Map ies showed a high percentage of output, ex-
Roman empire ceeding 93% in all variants. The maximum
40.0 output of 100.0% was noted for the Bul-
35.0 lit variety when applying a 1% calcium ni-
558 —Komrpons trate.z solution. The rninirpum percc'entage. of
—001 cutting here was 98.2% in the variant with
25.0 4 —002 a 2% calcium nitrate solution. The number
200 P of commercial products of the Barcelona va-
’ riety reached the highest value in the control
15.0 4 m—txle variant (99.9%), and the lowest — with a dou-
10.0 . ; : : ‘ : ble application of fertilizer (93.9%).
22388 2938 Sges  12des  19des 26 des 5 map E Statistical analysis of the data showed

Puc. 2. AnHammnka pocTa TIoNIbNaHOB
B 3aBUCUMOCTM OT KOHL,EHTpaLmm
a30THbIX yao6peHuii: a) copt Bullit;
b) copT Barselona; ¢) copt Roman
Empire variety
MaxkcuMaJibHbIH Bbixo, B 100,0% ObLI 0OTMeYeH Ha Co-
pte Bullit mpu BHeceHnuu 1%-0T0 pacTBOpa HUTpaTa
KaJibliusg. MUHUMAaJIbHBIN MIPOLEHT CPE3KU 3/I€Ch CO-
craBui 98,2% B BapuaHTe C 2%-bIM PaCTBOPOM HUTPA-
Ta Kasblys. KoJimyecTBO TOBAPHOU ITPOJYKITUY COPTA
Barcelona gocTturajia HaubOJbIIEro 3HAUEeHUS B KOH-
TpoJibHOM BapuaHTe (99,9%), a HaUMEHbIIETO — TIPU
IBYKPaTHOM BHeceHUU ynoopeHus (93,9%).

CTaTucTUYECKUH aHAJNM3 JAaHHBIX [T0Ka3aj OT-
CYTCTBUE CYyIIeCTBEHHOU Pa3HUIIbl MEX/Iy BapHUaHTa-
MU Ha 060MX COpPTax, KpOMe BapuaHTa C IPUMEHEHU-
eM 1%-0ro pacTBOpa KaJIbIIUEBOW CEIUTPDI JBaXKI bl
3a BereTaluio. BeIXo[l TOBAPHOU MPOAYKIIUYU COPTa
Roman Empire uMes vHble 3HAUEHU.

Fig. 2. Dynamics of tulip growth
depending on the concentration of
nitrogen fertilizers: a) Bullit variety;

b) Barselona variety; c) Roman Empire

no significant difference between the vari-
ants for both varieties, except for the variant
with the use of a 1% calcium nitrate solution
twice during the growing season. The yield
of commercial products of the Roman Em-
pire variety had different values. The larg-
est number of cut flowers was obtained in the variant
with fertilizing with a 3% fertilizer solution, where the
percentage of cutting reached 88.1%. While the lowest
yield was noted in the control variant (84.3%). Howev-
er, the data obtained did not differ significantly from
each other.

CONCLUSION

Forcing tulips in early spring involves a number of sig-
nificant expenses, including the cost of the bulbs and
substrate, the cost of cooling and heating greenhous-
es, and the cost of pesticides and fertilizers used in the
growing process. The use of calcium nitrate fertilizers

Hawmbouiblllee KOJIUYECTBO CPE3AHHBIX  100.0
1IBETOB IMOJIYyUUJIU B BapUAHTE C MO~
KOPMKO# 3%-bIM PacTBOPOM ymo6pe-  23.0
HUS, TJle NPOIEHT CPE3KU HOCTUT
o M 90.0
88,1%. Torma kak HaMEeHbIINN BbIXOT,
ObLI OTMEYEH B KOHTPOJIbHOM BapUaH- g5 g
Te (84,3%). OmHaKo MoJTydeHHbIE TaH-
HbI€e CYyIIIeCTBEHHO He OTJINYaJINCh APYT 80.0
OT JpyTa.
75:0
3AKJIDYEHUE
HCP,; |

BhIFOHKA THOJIBIIAHOB B paHHEBECEH-
HUU TIepUOJl COMpPSXeHa C PSALOM
CYIIECTBEHHBIX 3aTpaT, B KOTOPbBIE
BXOJSAT CTOMMOCTb CaAMUX JIYKOBWUIIL
U cybCcTpaTa, CTOMMOCTD OXJIAXKIeHUS
u 060TpeBa TEIMJIUI], a TaKXe CTOU-
MOCTb MECTUIIUIOB U YOOOPEHU, TPUMEHIEMbIX
B ITpPOIlecce BhIpallBaHusd. [IpyMeHeHre Y00 peHu
B BUJIe HUTpPATA KaJbI[Us MO3BOJISIET MOJYUYUTH Ka-
4yeCcTBEeHHBIH IIBETOK ¢ 60Jiee BBICOKOM AJINHON HOTU

Bullit
1,9 I
mSt m1% m2% m3% m2-x1%

Puc. 3. Bbixog cpe3aHHbIX LBETOB
npu UCNoNib30BaHUN PasHbIX 0,03
HuTpaTa Kanbuus, %

Fig. 3. Yield of cut flowers using
different doses of calcium nitrate, %
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Ta6J1. 1. BiusgHNEe HUTPUTA KaJIbLIMA HA KAUueCTBEHHbIE

IIOKa3aTeJiu CPE€3KHU THJIbIIAHOB

Table 1. The effect of calcium nitrite on the quality indicators

allows to get a quality flower with a
longer stem and cup, though does not
affect the yield of commercial prod-
ucts. The effect of different doses of

of cut tulips ; . ; .
P . . calcium nitrate, in general, had little
Bullit Barcelona Roman Empire effect on the cutting height. A single
= ~ = ~ . ~ fertilizing of Bullit plants with 1% and
S g g g s g 2% calcium nitrate solution in one
EE B, EE B, EE B, case unreliably increases the length
[ S Q @® . a [+ I a . . .
§g %3 E g 5g X9 E g 5g X249 5 ) of tulips during cutting by 3.8-6.8%,
g ooe¥ E g d ooe¥ E g d - - g in the other it reduced the length by
e =Z= 85 g% == 85 g% == 8g 3.1%. The use of a 3% calcium nitrate
BapuaHT E'S E 2 S 3.5 E 2 9= 2'8 E 2 9= :
22 52 EF 22 32 §€F 22 B2 E€FB sqlutlon, as we}l as douple treatment
with a 1% solution, provided a reliable
Standart 454 5,4 36,7 558 5,2 42,5 63,3 537 521 increase in the height of the cut pro-
1% 47,2 5,4 36,4 54,5 51 40,0 63,4 537 516 ducts. However, no significant diffe-
2% 440 55 362 535 52 423 649 6,80 552 rence was noted for the other two va-
rieties, despite fluctuations in values
3% 435 55 368 554 51 434 650 550 537 from 53.47 to 55.83 cm on Barcelona
2-x 1% 47,9 56 37,7 548 51 447 64,6 557 55,8 with the highest height in the control
HCP 05 1,86 019 246 239 019 390 396 082 3,26 and from 63.33 {0 65.00 cm on Roman

Empire. This is accounted for by the

¥ 6GoKaJia, HO He OTpa)kaeTcs Ha BbIXOJE TOBAapPHOM
OPOAYKIIMU. BIusgHNWe Pa3HbIX 103 HUTPATA KaJIbIUs,
B 11€JI0OM, HE3HAUUTEJbHO BJIMSJIO HAa BBICOTY CPE3KU.
OpgHoKpaTHag nmogkopMka 1% u 2% pacTBOPOM HU-
TpaTa KaJbIusd pacTeHui copra Bullit B omaHOM Ciy-
Yyae HeJJOCTOBEPHO YBeJIMUMBAET JJIUHY TIOJIbIIaHOB
BO BpeM4d cpe3ku Ha 3,8-6,8% B LpYyroM CHUXKAJO
navnHy Ha 3,1%. [Ipumenenue 3%-oro pacreopa
HUTpaTa KaJbliusd, a TaKXXe ABYyKpaTHas o6paboTka
1%-bI1M pacTBOPOM ObecrieurBajia JOCTOBEPHOE yBe-
JINYEeHWEe BBICOTHI Cpe3aHHON npoAaykuouu. OgHAKO
Ha IBYX JPYTUX COPTaxX CyIleCTBEHHON Pa3HUILbI OT-
MeUYeHO He ObLJI0, HeCMOTPS Ha KoJie6aHus 3HaUeHU N
ot 53,47 1o 55,83 ¢cM Ha Barcelona c HauGoJIbIIEH BbI-
COTOU B KOHTpoOJIe u OT 63,33 10 65,00 cM Ha Roman
Empire. 9To cBI3aHO C COPTOBBIMY 0COOEHHOCTSIMU
TIOJIBITAHOB ¥ KAYECTBOM BBICAXKUBAEMOM JTYKOBUIIBI.

Pa6ora BbITIOJNIHEHA B paMKax ['ocylapCTBEHHOT'0
3amanus ['BC PAH «'ubpuausanms y pacCTeHUN B IIPU-
polie U KynbType: pyHIaMeHTalbHble U IIPUKJIAJHbIE
acrexTb» (N2122042500074-5)
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AHHOTALIUA
Popn mutatas (Platanus) o6beguHsieT 11 BUIOB, KOTOPBIE
OTJIMYAIOTCS MEeXIY co60¥ BHEIIHUM BUIIOM U Tpe-
0OBaHMSAMU K KIMMAaTUYECKU YCIOBUIM. B A6xXasuu
BCTpeYaloTCa IJIaTaH BOCTOUHBIN — Platanus orienta-
lis ¥ KJIEHOJIMCTHBIN, WY TUOPUIHBIN — Platanus x
acerifolia.

OracHbIM BpeIuTeeM IIJIaTaHOB Ha TEPPUTOPUHN
Abxasuu IBJSIETCS KJIOI IJlaTaHOBas KPyKeBHUILA
Corythucha ciliata (Say,1832). B cTaTbe KpaTKO Mpej-
cTaBjieHa 0030pHas nHGOpMAaIug 10 GKMOJOorrYe-
CKUM 0COGEHHOCTSIM STOTO BPEIUTEJS, a TAKXKe JaH-
HbI€ II0 PAaCIPOCTPAHEHUIO ¥ BPELOHOCHOCTH KJIOTA
Ha raTaHax B A6xasuu. KJom-Kpy>KeBHUIA 3aCeIsIeT
BCe palioHbl pPecmybGJnKY, B KOTOPBIX IPOU3PACTaET
€ro KOPMOBOE pacTeHre. BhKMBAEMOCTD KJIOA-KPY-
JKeBHUIIBI BO BCeX permoHax AOXasuu OAMHAKOBA,
U eIUHCTBEHHBIN (haKTOP, KOTOPBIYA CIEPKUBAJ €T0
Pa3MHOXXEHUE B YCJIOBUSAX BJIAXXHBIX CYyOTPOITUKOB
IpouspacTaHud IaTaHa B A6Xasuu — exkeromHas 06-
pesKa IepeBhEeB ILJIaTaHa. B HacTosIee BpeMs IIaTal
IPOM3PaACTaeT BO BCEX rOPOJaX M HACEJEHHBIX MyH-
kTax A6xasuu. JlepeBo He GOPMUPYET COMKHYTBIX JieC-
HBIX PEBOCTOEB, HO 6J1aroiaps MbIITHOM JUCTBE T1J1a-
TaH yJIy4lIaeT SKOJOTUYECKYI0 06CTaHOBKY B TOPO/IAX,
aKTUBHO oborairas Bo3ayx Kucaopozom. [1pu macco-
BOM pPAaCIIPOCTPaHEHWHU MJIaTaHOBOI'O KJIOTa-KPY>KeB-
HUIIBI IIJIATaH MOXKET CTaTh MeHee JKeJlaTeJIbHbIM pac-
TEHUEM B 03€JIEHUTEIbHBIX U IPYTUX HACAKIECHUIX.

B TeueHUEe BceTro BpeMeHU HabJ0IeHNH 3a pac-
MIPOCTPaHEeHNEM U BPELOHOCHOCThIO ILJIATAHOBOTO
KJIOTIa-KPY’>KEBHUIIBI HA TEPPUTOPUU PeciyOomuku AG-
xasug ¢ 2010 roga mo 2023 rof, 6bIJI0 OTMEYEHO K-
POKOe pacIipocTpaHeHre BpeauTes Ha BceX IjaTa-
HOBBIX HACAXIEHUIX.

B mpoduiakTUUeCcKuX IeJsIxX IJs IpeaoTBpa-
IEHYS PACIPOCTPAHEHUST BPENUTEIIS UCIIOJb3YIOTCS
06paboTKY MHCEeKTULIUIAMI — aKTEJIMK, aKTapa, Kap-
6odoc u mp.

Knrouesvte cnosa. [nataH, BpeguTenb, Corythucha
ciliata, BpeOHOCHOCTb, PaCIIpPOCTpaHeHe, NHCeKTH-
uAbI, 06pesKa.
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ABSTRACT
The genus Platanus includes 11 species, which differ
from each other by appearance and requirements for
climatic conditions. Platanus orientalis and Platanus x
acerifolia are present in Abkhazia.

A serious pest of sycamore trees on the territory
of Abkhazia is Corythucha ciliata (Say,1832). The article
provides a brief overview on the biological character-
istics of this pest, as well as data on its distribution and
damage on plane trees in Abkhazia. Corythucha ciliata
occurs in all the regions of the republic where its host
plant grows. The survival rate of Corythucha ciliata is the
same in all Abkhazian regions, and the only factor lim-
iting its distribution in humid subtropical conditions in
Abkhazia is the annual pruning of sycamore trees. Cur-
rently, sycamore trees grow in all cities and towns of
Abkhazia. The tree does not form closed forest stands,
but thanks to its lush foliage, the plane tree improves
the ecological situation in cities, actively enriching the
air with oxygen. With massive spread of Corythucha cili-
ata, sycamore trees may become less desirable in land-
scaping and other plantings.

During the entire period of observations of the
distribution and damage of Corythucha ciliata in the ter-
ritory of the Republic of Abkhazia from 2010 to 2023, a
wide distribution of the pest was noted in all sycamore
plantations.

For preventive purposes, insecticide treatments
are used to prevent the spread of the pest - Actellic,
Actara, Karbofos, etc.

Key words. Sycamore, pest, Corythucha ciliata,
harmfulness, spread, insecticides, prunning.
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BBEJEHUE

natan (Platanus L., 1753) — equH-
CTBEHHBIM POJ, PacTeHUU ceMeu-
cTBa [1y1aTaHOBbIE, TETIJIONIOOUBEIE
JIVCTOIIaHblE W BeUHO3eJIeHbIe
BUbI, paclIpoCTpaHéHHBIE B Cpe-
Ir3eMHOMOPbe, CeBepHOI AMepu-
Ke, CpenHelt u Majiott A3uu, a Takxe
B IOro-3amaguoii u LleHTpaabHOU
EBpore. B A6xa3uy Impou3pacTaioT IJaTaH BOCTOY-
HbIY — Platanus orientalis L., 1 KIIEHOJTUCTHBIN, WJIU T'U-
6punHbIl — Platanus x acerifolia (Aiton) Wild.

[lmaTaH MpefCcTaBJsgeT cO60M BBICOKOPOCIIOE
IlepeBo, uMelollee KPeKuil CTBOJ U PAaCKULUCTYIO
3¢ dexTHYI KPOHY. POCT maTaHa He IIpeKpanaeTcs
B TeUeHMe BCcel )KU3HU AepeBa. CTBOJI B BBICOTY MOXKET
IOXOAUTH 10 50 METPOB, TP STOM B IIOIIEPEUHUKE J0-
CTUTATh 8 METPOB. ETO MOBEPXHOCTh ITOKPHITA IIJIOT-
HBIM CJIOEM KOPBI 6yporo JI160 CBETI0-3€JIEHOI0 OKpa-
ca. [To Mepe co3peBaHUs KOPbI IIPOUCXOIUT ee cO6pocC
TOHEHBKUMU TIJIACTUHKAMU, B Pe3yJIbTaTe Yero mpo-
UCXOUT OOHa)KeHVe MOJIOZOY TTOBEPXHOCTU 3€JIEHO-
BaTO-XKeJITOro okpaca (Pactenuneno, 2024). M3-3a ero
BBICOKOH JIEKOPATUBHOCTH, JOJTOBEYHOCTH U YCTOM-
YMBOCTY K 3aTrPSI3HEHNI0 BO3/IyXa €T0 YaCTO UCITOJIb3Y-
10T B TOPOJICKOM 03eJIEHEeHWHU YJIULL ¥ CKBEPOB I0XKHBIX
TOpPOIOB. JINCThS IJIaTaHa OYEHbDb IIOX0XKK Ha JIMCThS
KJIEHA, ¥ TI03TOMY paHee IJIaTaH Ha3bIBAJICSA «BOCTOY-
HBIM KJI€HOM». [lepeBbs IJIaTaHa HACBIIAIOT BO3IAYX
KHUCJIOPOZOM U OUMIIAIOT €T0 OT BPEIHBIX IIPHUMECEH,
yAydIIas TeEM CAMbIM YKOJOTUUYECKYI0 06CTAaHOBKY.
B o3esieHeHuu roponoB Pecny6auku A6xa3us MUPO-
KO KCIIOJIb3YIOTCS TIATaHbl, PACKUAUCTAA KPOHA KO-
TOPBIX MAET TeHb U CO3MAET 0COOBIM MUKPOKIUMAT,
0COOEHHO B )KapKue NHU. B mociiegHre HECKOJIbKO JIET
B YCJIOBUSX BIIAXKHBIX CYOTPOMMKOB AGXa3UH IIaTaHbI
CUJIBHO CTPAJIAlOT OT BPe/ia, HAHOCKUMOTO IJIaTaHOBOM
KpY>KeBHULIE.

Kion mytaTaHoBas KpyskeBHULA — Corythucha cili-
ata (Say, 1832) («syencTas KOPUTyXa») B HACTOSIIEe
BpeMS CTaJl OITacHbIM BPeIUTENIEM BUIOB IIJIaTaHOB
IPaKTUYECKU BO BcexX parioHax Pecrybinuku. Ha Tep-
putopum A6xasuu C. ciliata BriepBble 6BLT 00HAPY-
skeH B 2010 rozy Ha HECKOJIBKUX JIePEBbAX ILJIaTaHa,
mpomspacTamumux B ropojie Cyxym (puc.1).

[TmaTaHOBas KPY)XEBHUIIA SIBJIETCSI abOpPUTEH-
HbIM BuOM CeBepHOU AMEPUKHU, I'lle paclIpocTpaHe-
HUYe BUJla OXBAaThIBAET OOJIBIIYI0 YaCTh TEPPUTOPUN
CIIA u roxHYI0 yacTb KaHaZipl, U IPUYPOUYEHO K ape-
ajlaM ero KOPMOBBIX PACTEHUYN — HECKOJbKUX BUIOB
mnataHa (THuHEeHKOo u ap., 2009).

B EBporie By, 6L BIIEPBBIE BHISIBJIEH Ha CEBEPE
Uranuy, B ropoge [agy4, B 1964 rogy. Boociencreuu
OH YCITEITHO PACCeJIUJICS TIOUYTH I10 BCEMY 0Ty 3araj-
HOM ¥ YaCTUYHO BOCTOUHOM EBportb! (KamuHKWH U [p.,
2002 r.). B HacTogiee BpeMs Kol C. ciliata pacIiipocTpa-
HeH B ABcTpuu, benbruu, bonrapuu, Benrpuu, Xopsa-
Tuy, CiioBakuy, Yexuu, Ppanuuy, 'epmanuy, ['peruu,
Wtanuu, YepHoropuu, Hupepnaupgax, Iossire, [TopTy-
ranuu, Pymbiauu, Cepbum, CinoBakuu, CiioBeHuw, Vc-
nauwuwy, enapun, Typiuu, Benukooputanuu (EPPO,
2024) u B 1oro-samagHoi yactu Ykpausbl (Gninenko,
2007; Meshkova, 2022), a TakKe B psAzie 3aaIHbIX paii-
oHOB I'py3um (F'HuHeHKo, CymararBuiy, 2008).

B Poccuu C. ciliata 6blyia BIIepBble 06HaApYyXKe-
Ha B 1997 rony B KpacHomape. Takum ob6pasom,

INTRODUCTION

latanus L., 1753 is the only genus of the fam-

ily Platanaceae, heat-loving deciduous and

evergreen species, common in the Mediter-

ranean, North America, Central and Asia Mi-

nor, as well as in Southwestern and Central
Europe. Wild Platanus orientalis L., and Platanus x aceri-
folia (Aiton) grow in Abkhazia.

The sycamore tree is a tall tree with a strong
trunk and a spreading, spectacular crown. The syca-
more tree does not stop growing all its life. The trunk
can reach up to 50 meters in height, while reaching 8
meters in diameter. Its surface is covered with a dense
layer of brown or light green bark. As the bark matures,
it is shed in thin sheets, as a result, the young surface
of a greenish-yellow color is exposed (Plant breeder,
2024). Because of its high decorative value, durability
and resistance to air pollution, it is often used in ur-
ban landscaping of streets and squares in southern cit-
ies. The sycamore leaves are very similar to those of
the maple, and therefore the sycamore was previous-
ly called the “eastern maple”. Sycamore trees saturate
the air with oxygen and clean it of harmful impurities,
thereby improving the ecological situation. Sycamore
trees are widely used in landscaping the cities of the
Republic of Abkhazia, the spreading crown of which
provides shade and creates a special microclimate, es-
pecially on hot days. In the last few years, in the humid
subtropics of Abkhazia, sycamore trees have suffered
greatly from the damage caused by Corythucha ciliata.

Corythucha ciliata (Say, 1832) is currently a dan-
gerous pest of Platanus species practically in all the re-
gions of the Republic. C. ciliata was first detected in Ab-
khazia in 2010 on several sycamore trees in the city of
Sukhum (Fig.1).

C. ciliata is a native species of North America,
where its distribution covers most of the United States
and southern Canada, and is confined to the areas of
its host plants — several Platanus species (Gninenko et
al., 2009).

In Europe, the species was first detected in
northern Italy, in the city of Padua, in 1964. Subse-
quently, it successfully spread throughout almost the
entire south of Western and partly Eastern Europe
(Kalinkin et al., 2002). At present, C. ciliata occurs in
Austria, Belgium, Bulgaria, Hungary, Croatia, Slova-
kia, Czech Republic, France, Germany, Greece, Italy,
Montenegro, Netherlands, Poland, Portugal, Romania,
Serbia, Slovakia, Slovenia, Spain, Switzerland, Turkey,
Great Britain (EPPO, 2024) and in the southwestern
part of Ukraine (Gninenko, 2007; Meshkova, 2022),
and also in some western regions of Georgia (Gninen-
ko, Supatashvili, 2008).

In Russia, C. ciliata was first reported in 1997 from
Krasnodar. Thus, the eastward spread from northern
Italy, where C. ciliata was first recorded for Europe, to
southern Russia lasted for about three decades (Gol-
ub, 2008).

In 1998-2001, the species was detected in seve-
ral cities of Krasnodar Krai: Slavyansk-na-Kubani,
Sochi, Khosta (Kalinkin et al., 2002).
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Puc. 1. luctba, noBpexpaeHHble  Fig. 1. Leaves damages

K/0MoM ryiaTaHoBasi
Kpy>keBHUUa — Corythucha
ciliata (Say) (¢poto aBTOpOB).

by Corythucha ciliata
(Say) (photo by
the authors).

paccejeHue Ha BOCTOK oT CeBepHOU MTanuu, B KO-
Topoi# C. ciliata BriepBble ObLI OTMeYeH AJist EBPOIIHI,
o 1ora Poccuy AJMIJIOCH OKOJIO TPEX HAeCITUIEeTUH
(Tomy®6, 2008).

B 1998-2001 rr. BU ObLI BBIABJIEH B HECKOJIbKUX
ropomax KpacHomapckoro kpas: CiiaBgHCK-Ha-Kyb6aHu,
Coun, Xocta (KamuHkuH u gp., 2002).

B Xome mpoBemIEHHBIX HAMU SHTOMOJIOTUYECKUX
obciiemoBaHUY JEeKOPATUBHBIX HACAXKIEHU B I. CyXyM
B Hauasie aBrycra 2010 rojja Ha IJIaTaHOBBIX HACAXKE-
HUSX 6bLJI0 06HAPYKEHO HE3HAYNTETBHOE KOJIUYECTBO
ocobel KJioma IIaTaHOBOYW KPY)KEeBHUIIBI. B HaCTOs-
1ee BpeMs 3TOT huTodar cTaa cepbe3HbIM BpeJuTe-
JieM IIaTaHa B AGXasuu.

Nmaro Mesnikue, gjuHa tena 3,3-3,7, LIMPUHA
1,8-2 MM. XapaKTepHbIe JJis KJIOIIOB CEMEMNCTBA KPy-
JKEBHUII TYerCThle 00pa30BaHUSI HALKPBLIUKI U 1Ie-
pPenHeCIUHKY OYeHb CBETJIbIE. [IMCK TepeHECTIUHKH,
OPIOIIKO ITOJT KPhLIBSIMU U BCE TEJIO CHU3Y YePHOBA-
TO-6ypoe. BOKOBbIE Kpas MapaHOTYMOB U HAJKPBLIUH
¥ MHOTHE )XUJIKY, Pasiesdiolie TUeky ¢ OUeHb Ma-
JIEHBbKMMMU, TOPYAIIMMY IIUITUKAMU, 3aTEMHEHHBIMU
Ha BepuinHe. ['ojioBa 6€3 mIUIoB, 6ypas Uiy YepHOBa-
TO-6Gypasi, ITIOUTH ITOJTHOCTHIO, KPOME TJ1a3, CKPhITA MO/,
MTy3bIPEBUIHBIM TUEUCTHIM 06Pa30BaAHUEM ITEPETHETO
Kpas mepefHEeCIIMHKY — BE3UKYJION. YCUKM CBETJIIbIE,
KpoMme 4-T0 YJIeHUKa, IJUHHbIEe ¥ TOHKUE, B IOBOJIBHO
IIMHHBIX, TOPYAIIUX CBETJIBIX BOJIOCKax. HOru cBeT-
JIBIE, CEPOBATO-)KEJITHIE.

Teso nuuuHOK IVMV BO3pacToB OBaJIbHOE, OJIU-
Ho# 1,5-1,6 MM, 6ypoe, 4acTo IIOUTH YePHOe, ¢ 6ojee
CBETJIBIMY YYacCTKaMU Ha MepeJHEeCIMHKE U B 3a7-
Hel MOJIOBYHE 3a4YaTKOB HAAKPBIINHI. YCUKU U HOTU
cBeTJIble. SJIII0 KOPOTKO-BEPETEHOBUIHOE, CIETKA
aCUMMETPUYHOE, B CBOEH 3aIHel YaCTU KOHNYECKOE,
B IlepefHeN, yTOHYAIONecs 110 HallpaBJIeHUI0 K BO-
POTHUUYKY. [IOBEPXHOCTD ANIa YUePHOBATAas, TOJIbKO
amuKajgbHas KphImka cBetias (Tomy6, 2008).

During our entomological examinations of orna-
mental plantings in the city of Sukhum in early August
2010, a small number of individuals C. ciliata were de-
tected in the sycamore tree plantations. Currently, this
phytophage has become a serious pest of the sycamore
tree in Abkhazia.

Imago are small, body length 3.3—-3.7 mm, width
1.8-2 mm. The cellular structures of the elytra and pro-
notum, characteristic of the lace bug family, are very
light. The pronotal disc, abdomen under the wings
and the entire body below are blackish-brown. Lateral
margins of paranota and elytra and many veins divid-
ing cells with very small, erect spines, darkened at the
apex. Head without spines, brown or blackish-brown,
almost completely, except for the eyes, hidden under a
bubble-like cellular formation of the anterior edge of the
pronotum — a vesicle. The antennae are light, except for
the 4th segment, long and thin, with rather long, pro-
truding light hairs. The legs are light, grayish-yellow.

The body of IV and V instar larvae is oval,
1.5-1.6 mm long, brown, often almost black, with light-
er areas on the pronotum and in the posterior half of
the elytra rudiments. The antennae and legs are light.
The egg is a thread-like filament, usually short, slight-
ly asymmetrical, conical in its posterior part, and ta-
pering in the anterior part towards the collar. The sur-
face of the egg is blackish, only the apical cover is light
(Golub, 2008).

The bugs are localized on the underside of the
leaves, often near the veins. One of the main signs of
the tree being colonized by C. ciliata is the appearance
of a mass of whitish spots on the leaves, and later yel-
lowing (chlorosis) of the leaves. The first signs of chlo-
rosis are noticeable already in early summer. Spots
usually begin to appear near the large veins of the leaf
blade (Fig. 3, 4).

According to our observations, when the num-
ber of larvae is high (more than 10-15 individuals per
leaf), the leaves dry out (Fig. 5). Usually, the sycamore
leaves begin to fall in the autumn, but as a result of se-
vere damage, the leaves begin to turn brown and fall off

Puc. 2. Umaro knona
nnaraHoBas Kpy>XeBHuLa
(https://commons.
wikimedia.org/wiki/

Fig. 2. Imago of C. ciliata
(https://commons.
wikimedia.org/wiki/
File:Corythucha.
File:Corythucha.ciliata.1.jpg) ciliata.1.jpg)
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KJI0IBI JIOKAJIU3YIOTCS Ha HUXK-
Hell CTOPOHE JIUCThEB, YaCTO BOIU3U
SKJIOK. OMHMM M3 OCHOBHBIX [TPU3HA-
KOB 3aceyieHus aepena C. ciliata SBIsI-
eTcs MOSIBJIeHNe Ha JIMCThIX B Macce
GeslechbIX MATEH, a B JaJIbHEHIIEM I10-
JKeJITeHue (XJI0PO03) JUCThEB. I1epBbie
MIPU3HAKY XJIOPO3a 3aMETHBI Y)Ke B Ha-
yaJie jeTta. [19THA HAUMHAIOT II0SB-
JIIThCSI OOBIYHO BOJIU3Y KPYITHBIX KU~
JIOK JINCTOBOU TIACTUHKYU (puc. 3, 4).

[To maHHBIM HaAIIWX HaGIIOLEe-
HUU, MTPU BBICOKOW YUCIEHHOCTU
JIUYNHOK kJjomna (6osee 10-15 oco-
6eil HA JINCT) IPOUCXOIUT YChIXaHUe
nuctbeB (puc. 5). O6BIYHO JUCTHS
mjaTaHa HauMHAKT OMNaLaTh oce-
HbBIO, OTHAKO B PE3yJIbTaTe CUJIbHBIX
TMOBPEXIEHUN JUCThS HAaUMHAKOT

e

OypeTb ¥ OrajaTh yKe C CEPENUHBL  Puc. 3. MobeneHue nucTbes NnataHa  Fig. 3. Whitening of sycamore leaves

Jieta. OCHOBHBIM IIPU3HAKOM IIPUCYT-  (hoTo aBTOPOB).

CTBUS KJIOTIA-KPYKEBHUIIHI BJISIETCS
obuyive Ha HU)XHEW CTOPOHE JIUCTA
MEJIKUX DKCKPEMEHTOB YEePHOI0 IIBe-
Ta. JIucTOBAas MJIACTUHKA IIPU 3TOM
BBITVIIAUT WCIIEIPEHHON YePHBIMU
TouKaMu (puc. 6).

[IpoBemeHHbIe HAMU HabJII0-
IEeHUs 3a COCTOSTHMEM ILIaTaHOBbBIX
HacaXIeHUX B peruoHax CTpPaHbI
B TeUeHMe HEeCKOJbKHUX ITOCIEeIHUX
JIET TTOKa3aJiy, YTO IJIaTaHOBas KPy-
JKEBHHUIIA 3aCeJIsIeT BCI0 TEPPUTOPUIO
Pecriybnuku A6xasus, TOe MPOu3-
pacraer riaTaH. BpeuTesb 3aperu-
cTpupoBaH B ['arpckoM, I'ymayTcKkoM,
CyxyMckoM, OuamuupckoM u Tkyap-
YacKOM palioHax.

BBDKMBAEMOCTbh KJIOTIA-KPY>KeB-
HUIBl BO BCeX permoHax A6xasum
OIMHAKOBA, ¥ e IMHCTBEHHBIN (HaKTOD,

(photo by the authors).

KOTODBIY CHEePKUBAET €ro Pa3MHOXKE-  Pyc. 4. X10po3 NUCTbeB niataHa  Fig. 4. Chlorosis of sycamore leaves

HYe B YCJIOBUSAX BJIAXXHBIX CyOTpOIu-  (hoTo aBTOpOB).

KOB AGXa3uu — eXerojHas o0peska
JlepeBBEB TIaTaHa. [Ipy caHUTapHOU 06pe3Ke yaais-
0T OTMEPIINE 3aCOXIINE, TOBPEXIeHHbIE BDEAUTEIEM
BETKM, KOTOPbIE BIIOCJIEACTBUN COOMPAIOT, BBIBO3SAT
¥ YTUJIW3UPYIOT Ha CIIEIMAJbHbBIX yyacTKax. He Bes-
Jle TIIaTaHoBasl KPY>KEBHUIIA HAHOCUT OJMHAKOBBIN
yiep6. Ho B psifie palioHOB, U B YaCTHOCTH, B ropoze Cy-
XYM, OH OKa3aJl CUJIbHOE OTPHUIIATEIbHOE BO3IEHCTBYUE
Ha COCTOSTHUE TLJIaTaHOB U HA UX JEeKOPaTUBHOCTbD.

B HacTosiee Bpems C. ciliata ITMPOKO pacIipocTpa-
HeH B ropojie Cyxym. [To pesysibTaTaM HalIux HabJroze-
HUM yCTaHOBJIEHO, YTO OCHOBHBIM (haKTOPOM, OTIIpeie-
JITIOIIVIM PacIpocTpaHeHue KPY>KeBHUIIBI, IBJISIOTCS
TeMIlepaTypHbIe YCI0BUs. KosmuecTBO HEO6XOAMMOTO
TeIia JJisl Pa3BUTUS KJIOMA-KPY)KeBHUIbI, YCTAHOB-
JIeHHOe Ha OCHOBe (DeHOJOTUYEeCKUX U MEeTeO0pPOJIo-
TMYEeCKUX NAHHBIX B cTonulle A6xasum — CyxyMe, He-
CKOJIBKO OTJIMYAeTCs OT METEOPOJIOTUYECKUX JAHHBIX T.
TkBapuenu. Tak, cpefqHsIsS MHOTOJIETHSIS TeMIlepaTypa
B CyxyMe cocTrasiigeT +17,4°C, a B .TkBapuesu — +13°C.

CpaBHeHUE TOTONHBIX ycaoBui r. CyxyM
u T. TKBapueJIu MTOKa3bIBAET, YTO B TOJbI C TIOHMKEH-
HBIMU BECEHHUMMU TeMIIepaTypaMu B I. TKBapueaun

(photo by the authors).

as early as mid-summer. The main sign of the presence
of C. ciliata is the abundance of small black excrement
on the underside of the leaf. The leaf blade looks dotted
with black dots (Fig. 6).

Our observations of the condition of sycamore
tree plantations in Russian regions over the past few
years have shown that C. ciliata inhabits the entire ter-
ritory of the Republic of Abkhazia where the sycamore
tree grows. The pest is registered in the Gagra, Gudau-
ta, Sukhumi, Ochamchira and Tkuarcha districts.

The survival rate of C. ciliata is the same in all Ab-
khazian regions, and the only factor that restrains its
reproduction in the humid subtropics of Abkhazia is
the annual pruning of sycamore trees. During sanitary
pruning, dead, dried, and pest-damaged branches are
removed, which are then collected, removed, and dis-
posed of in special areas. Though C. ciliata does not
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3aJlep)KMBaeTCsd HavyaJio MAUTAaHUS BpenuTtend. I1o
pe3ynbTaTaM HalluX HabJIJeHNUN YCTaHOBIEHO, UTO
B FOZbI C IOHWXEHHBIMU allpeJbCKUMU TeMIIepaTy-
paMu Iepexoj; Iepe3nMOBaBIINX UMAaro BPegUuTes
C KOPBI lepeBbEeB Ha JIMCThS 1 HAUAJIO IUTAHNS HACTY-
TaeT C OIo3JaHrueM Ha JecCATh JHEH, I10 CPaBHEHUIO
C TOJaMU, KOTJla BECEHHUE TeMIIEPATyPhl COOTBET-
CTBYIOT MHOTOJIETHUM TTOKA3aTeJISIM UJIU TIPEBBIIIAI0T
ux. [ToHMKeHHas TeMIlepaTypa He TOJIbKO B allpeJie,
HO ¥ B IIEPBOH JeKajle Mas, Tak)Xe 3aJIeP)KUBaeT Ha-
4aJio MUTaHus umaro. [ToBbIllIeHHAs TeMIlepaTypa
BO3/lyXa B BECEHHE-JIETHUH TTePUOJ, ¥ HE3HAUUTEIb-
HOe KOJTUYEeCTBO 0caZiKoB B CyxyMe crIocO6CTBYIOT Ha-
pacTaHUI0 YNCJIEHHOCTY OTPOXKIAIUXCS JUUYNHOK,
a Tak)Ke BJUSIOT Ha MPOLOIKUTENIbHOCTD UX Pa3BU-
Tusg. OnTUMaIbHBIE YCIOBUS AJII UX PA3BUTHUS HAOJIIO-
IAloTCs IPU CpellHeCyTOUHOU TeMIiepaTtype +23°C,
MuHUMaNbHOU +17°C. [Ipu 17°C IPOUCXOOUT ME-
JIEHHO€ Pa3BUTUE BPENUTENI. 3HAUNUTEbHAS TU0ENh
JIMYMHOK HaOJI0LaeTcs ITPU OOMIIBHBIX JTOXK/ISIX, 0CO-
OEeHHO JUBHEBOTO XapaKTepa 1 vallle BCEro TO IIPOsIB-
JisieTcsd B T. TKBapuesu. JleficTBre JUBHEBBIX JOXKIEH
B COUETAaHUM C BBICOKUMU TeMIIepaTypaMu B JIETHUN
IepUOJ, BbI3bIBAIOT BHICOKYI0 CMEPTHOCTD JINYUHOK
BPENUTENS, YTO TAKXKE OTPAXKAETCSA U HA YMCJIEHHO-
CTU UMaro.

B Gopbbe ¢ HACEKOMBIMU-BPEOUTENIMU d(]-
(GeKTUBHO NMpUMeHeHVEe MHCEeKTUIUAOB. [Tom6op

Puc. 5. Ycbixanue nuctbeB  Fig. 5. Drying of sycamore

nnaraHa B pesynbraTe leaves as a result
noBpeXxpeHus of damage by
nnataHoBon kpyxeBHuuen C. ciliata (photo by
(hoTo aBTOPOB) the authors)

cause the same damage everywhere, in certain areas,
and in particular in the city of Sukhum, it has had a
strong negative impact on the condition of sycamore
trees and their decorative qualities.

Currently, C. ciliata is widespread in the city of
Sukhum. Based on our observations, it has been es-
tablished that the main factor determining the its dis-
tribution is temperature conditions. The amount of
heat required for the development of C. ciliata estab-
lished on the basis of phenological and meteorological
data in the capital of Abkhazia — Sukhum, is somewhat
different from the meteorological data of Tkvarcheli.
Thus, the average long-term temperature in Sukhum
is +17.4 °C, and in Tkvarcheli — +13 °C.

Comparison of weather conditions in Sukhum
and Tkvarcheli shows that in years with lower spring
temperatures in Tkvarcheli, the pest starts to feed lat-
er. Based on the results of our observations, it has been
established that in years with lower April temperatures,
the transition of overwintered pest imagoes from tree
bark to leaves and the beginning of feeding occurs with
a delay of ten days, compared to years when spring tem-
peratures correspond to long-term indicators or exceed
them. Low temperatures not only in April but also in
the first ten days of May similarly delay the imago feed-
ing. High air temperatures in the spring-summer peri-
od and low precipitation in Sukhum contribute to an in-
crease in the number of hatching larvae, and also affect
the duration of their development. Optimal conditions
for their development are observed at an average dai-
ly temperature of +23°C, a minimum of +17°C. At 17°C,
the pest develops slowly. Significant mortality of larvae
is observed during heavy rains, especially torrential
rains, and most often this occurs in the city of Tkvarche-
li. The effect of torrential rains in combination with high
temperatures in the summer period causes high larvae
mortality, which also affects the number of imagoes.

Insecticides are effective to control insect pests.
The selection of preparations is based on the infesta-
tion degree, as well as taking into account the possibil-
ity of minimizing the harm caused to the ecosystem.
We carried out two treatments of several sycamore tree
plantings with insecticides — Actellic, Actara, Karbo-
fos. The first treatment was carried out at the end of
April, the second treatment — at the beginning of June.
The undersides of the sycamore leaves were treated in
those places where accumulations of larvae and imago
were observed. In one version, the first treatment was
carried out with the preparation Actellic, EC at the rate
of 20 ml per 10 liters of water. During the second treat-
ment at the beginning of June, the preparation Aktara,
WDG was used: 4 g per 10 liters of water.

In the second variant, the first treatment was car-
ried out with Karbofos at the rate of 60 g per 10 liters
of water. During the second treatment, the drug Aktara,
WDG (4 g per 10 liters of water) was used.

It should be noted that chemicals were used on
trees planted far from the city limits.

During our visual observations of sycamore trees
treated with the above insecticides, a significant reduc-
tion in the number of C. ciliata was noted.

®dutocaHuTapus. KapaHTuH pacteHuii Ne 3 (20) 2024 45



3ALUMTA PACTEHUA  PLANT PROTECTION

IIpernapaToB OCYIIECTBISIETCS Ha OC-
HOBE CTEIIeHU 3aPa’keHHOCTH, a TaK-
J)Ke C yYeTOM BO3MOXXHOCTU MUHU-
MUBUPOBATH BPeJ, MPUUNHIEMbIHI
sKocucTeMe. HaMu GBI ITPOBEIEHbI
IBe 06paboTKU HECKOJIBKUX IT0CAZIOK
JlepeBbeB IjlaTaHa MHCEKTULIUJA-
MU — aKTeJIIUK, akTapa, kap6odoc.
IlepBass 06paboTKa MPOBOAUJIACH
B KOHIIe ampeJisg, BTopas o6paboT-
Ka — B HauvaJye uiwoHg. O6pabaTbiBa-
JINCh HU)KHYE CTOPOHBI JIUCTHEB T1JIa-
TaHa B TEX MECTAaX, I/le HabJII0JaIruCh
CKOILJIEHUS IUYUHOK U ©uMaro. B oz-
HOM BapuaHTe MePBYI 00paboOTKy
MIPOBOJ MUY TIPENapaToM AKTEJJINK,
K3 B mosuposke 20 Mi Ha 10 J1 BOZBL.
IIpu BTOpOI 06paboTKe B Hauaje
WIOHS UCIIOJIb30BaJICA IIpernapaT AK-
Ttapa, BAI: 4 r Ha 101 BOABL.

Bo BTOpOM BapuaHTe IEPBYIO

Puc. 6. JlucT, noBpeXXaeHHbIN 0KOJo
JKWUJTOK NaTaHOBOM KpyXeBHMUen (uepHble near the veins (black formations on

Fig.6. A leaf damaged by C. ciliata

06paboTKy MPOBOAMIH IPEMAPATOM  oFpazopaHms Ha HUKHeN cTopoHe McTa—  the underside of the leaf are the bug’s

Kap6odoc u3 pacyera 60 r Ha 10 T 3kckpemeHTbI knona) (poTo aBTOPOB).

Bombl. [Ipm BTOpOU 006paboTKe mcC-
ToJib3oBaju mpenapat Axtapa, BAT (4r Ha 10 J1 BOZbI).
CielyeT OTMETUTD, YTO XUMUYECKIE TIPETIapaThl
OBLIY MCITOIb30BaHbI B OTHOIIIEHUY JIEPEBBLEB, TIOCA-
KU KOTOPBIX HAXOAUIIUCH JAJIEKO OT TOPOJICKOYN YEPTHI.
B mepuoj HamMX BU3YyaJIbHBIX HAOJIOJEHUN
3a IepeBbIMHU ILJIaTaHa, 06paGoTaHHbIX BhIIIENepe-
YUCJIEHHBIMY MHCEKTUILIUIAMY, OTMEUYEHO 3HAUNTEIb-
HOe COKpallleHVe YUCJIEHHOCTHU BPEIUTENS — KJIoIa
TTaTaHOBas KPY)KeBHUIA.

3AKJ/IIOYEHUE

B yCIOBUAX BIAXKHBIX CyOTPOTTMKOB AGXa3UH U3 BPeJ-
HBIX OPTAaHU3MOB, OTMEUYEHHBIX B HACVKAEHUSIX ILJIa-
TaHa, 0CO6eHHO BPEIOHOCHBIM SIBJISIETCS KJIOIT TIjIaTa-
HOBas KpyxeBHUa — Corythucha ciliata Say.

KnumaTtudeckue ycioBusa Pecriybivuku Abxasus
0Ka3aJIMCh MTPUTOAHBIMU JIJISI MACCOBOTO Pa3MHOXKe-
HUS BPEIUTEIs], YTO TPUBEJIO K CUJIBbHOM TTOBPEXIEH-
HOCTU JINCTHEB ILJIaTaHA.

BpenoHocHocTs C. ciliata B AGXa3uu, IPOSBIILIO-
mascsa B 00eCIiBEUMBAHUY U OTIaIEHUY JUCThEB, 3a-
I'PA3HEHUSX UX 9KCKPEMEHTAMU, OTMeUeHa B TeUeHUE
BCETro JIETHETO TIePUo/ia.

[MaBHBIM TPOGUIAKTUUECKUM MEPOTIPUITHU-
eM B 60pbbe c BpeqUTeJIEM C IIeJIbI0 JaJIbHEHUIIero
COKpallleHUs YUCJIEHHOCTHU KJIOTMA IJIaTaHOBOM KPY-
JKEBHMUIIBI IBJIIETCS CAaHUTapHAas o6pe3Ka IePEBLEB,
yIajieHre OTMePIINX 3aCOXIITNX, TOBPEXIEHHBIX BPe-
IUTeJeM BeTOK, C 0653aTe/IbHOU Iocenyoueil ux
yrunusanueii. B 6ops6e ¢ BpeauteneM 3 GeKTUBHBI
TaK)Ke MHCEKTUITUIbI — aKTeJIJINK, akTapa, kKapbogoc.

CIIMCOK JINTEPATYPBI

1. THuHeHko 0. Kyonbei-KpyxeBHU1bl poga Co-
rythucha — omacHoOCTb [Jist [peBECHO-KYCTapPHUKO-
BBIX pacTeHuii CTaporo cBerta // JlecHOI BeCTHUK, N21.
2008. N21.C. 60-63.

2. I'muHeHko I0., CynaTamBuiu A. PekoMmeHIaniuu
10 BBISIBJIEHUIO U 3aIlIUTe OT IIJIaTaHOBOTO KJIOIIA-KPy-
skeBHUITHI (Corythucha ciliata Say). Téunucu. 2008.

3. TuuHeHko 0., F'ony6 B., KanuukuH B., Ko-
TeHeB E., 2009. MeToguueckue peKOMeHAal U

excrement) (photo by the authors)

CONCLUSION

In the humid subtropics of Abkhazia, the most harm-
ful pest occurring in sycamore plantations is the syca-
more lace bug — Corythucha ciliata Say.

The climatic conditions of the Republic of Abkha-
zia turned out to be suitable for mass reproduction of
the pest, which led to severe damage to the sycamore
leaves.

The harmfulness of C. ciliata in Abkhazia, mani-
fested in the discoloration and fall of leaves, their con-
tamination with excrement, is noted throughout the
summer period.

The main preventive measure to reduce the num-
ber of C. ciliata is sanitary pruning of trees, removal of
dead, dried, damaged by the pest branches, with their
subsequent mandatory disposal. Insecticides are also
effective to control the pest — Actellic, Actara, Karbofos.
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EOK3P: AKTYAJIbHOE

Beounap EOK3P,

ITOCBSIIIIEHHBIM BOIIPOcaM 60pPbObI
C SICeHEBOH Y3KOTEJION U3yMPYAHOM

3Jj1aTKou Agrilus planipennis

ekperapuaT EOK3P 06bsIBMI O TIPOBE-
IIeHUM TIepBOTro BeGuHapa, MOCBANIIeH-
HOT'O BOIIpocaM 60pbObI C ICEeHeBOU
Y3KOTeJION M3YMPYLHOM 3J1aTKOU Agri-
lus planipennis (05 mexabps 2024 r.).
BebuHap 6ymeT opraHn30BaH B paM-
kax CeTu skcmeptoB EOK3P, paborato-
X B 06JI1aCTH MOHUTOPUHTA, HAI30-
pa u 60pbOBI C 3TUM BpegHbIM opranusmoM (https://
www.eppo.int/RESOURCES/special_projects/agrilus_
planipennis_network).

Bo BpeMs BeGMHAapa 0KUAAIOTCS BBICTYILJIEHUS
npexacraButeneit HOK3P cTpaH, B KOTOPBIX sIceHeBas
y3KOTeJast N3yMpyHas 3J1aTKa UMeET OTPAaHUYEHHOE
pacmpocTpaHenue (P®, YkpauHa), a TakyKe U3 CTpPaH,
COCeICTBYIOMIUX C HUMU, B KOTOPBIX 3TOT BUJ, OTCYT-
crByeT (Pecriy6iuka Benapych, @UHISHAVS, ICTOHUS,
JlaTBus, KasaxcraH).

BebuHap 6OymeT MOCBALEH 0630py MEPOMIPUs-
THUH 110 60pbbe co 3J1aTKOM, IPOBOAUMBIX B CTPaHaX,
B KOTOPBIX 3JIaTKA IIPUCYTCTBYET, a TAK)Ke TOTOBHOCTU
OCTAJIbHBIX CTPaH K UHBA3UU ITOTO BPELHOTrO Opra-
HU3Ma. MeponpusTue 6yfeT OTKPBITO AJIS yIaCTUs
B HEM BCeX 3aMHTEPECOBAHHBIX JINI. B KOHIle BeOU-
Hapa 3amiaHupoBaHO oblee obcyxaeHmre. Pabouum
SI3BIKOM BebuHapa 6yZeT aHTIIUNACKUH.

HeTtanbHasga uHGOpPMaIUgd 0 BeOGUHApPE, CChLI-
Ka [Jis TONKJIOUeHUS U UHCTPYKIUU [AJIS y4acT-
HUKOB OyAyT omybJMKOBAHBI B pasjiejie Ha cauTe
EOK3P, nocBsaméntoM Cetu skcnepToB EOK3P, pa6o-
TAIIUX B 00JIaCTH MOHUTOPUHTA, HaZl30pa U 60PbOBI
c 9TUM BpenHbIM opranusmoM (https:/www.eppo.int/
RESOURCES/special_projects/agrilus_planipennis_
network) (puc.1).

Puc. 1. QR-Kop Ha pa3spen, NOCBALLEHHbIN
CeTun akcneptoB EOK3P, paboTatowmx

B 061aCTV MOHUTOPUHTA, HaA30pa

1 60pbbbl C 3TUM BpPEAHbIM OPraHM3MOM

McTouHuk: EPPO (2024) 5™ Newsletter
of the EPPO Network of experts working
on surveillance, monitoring, and control
of the Emerald ash borer, Agrilus
planipennis, 17 p. (https://www.eppo.int/
media/uploaded_images/RESOURCES/
special_projects/eab_newsletters/EAB_
Newsletter-005-2024.pdf)
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Penakuunsa xypHana «®utocaHu-
Tapusi. KapaHTuH pacTteHuin» paga
NpeanoXnTb BaM BO3MOXHOCTb
nybnunkaLmm Balimx cTaTel Ha cTpa-
HULAX XypHana. Hawa uenb — npu-
BNneYyeHne BHMMaHusa K Hanbonee
aKTyanbHbIM NpobiemMam KapaHTu-
Ha pacTeHWI CneunannucToB Celb-
CKOIO X035I/ICTBA M BCEX 3aMHTepe-
COBaHHbIX B 3TOM JHOAEN.

B »xypHane paccmatpuBaroTcs
OCHOBHbI€ HanpaBieHUs PasBUTUS
HayKu 1 nepenoBoro onbiTa B obna-
CTUW KapaHTMHA 1 3aLLUTbl pacTeHUN,
nybnvikyeTcs BaxxHas MH(hopMaLms
0 HOBbIX MeTofax U CpencTBax,
npuMeHsaeMbIxX Kak B Poccuu, Tak
n 3a pybexom, a Takxe o UTO-
CaHWTapHOM COCTOSIHWUM TEePPUTO-
pun Poccuiickon depepauunun.

Mbl 0OHOCUM [0 LIMPOKOFO
Kpyra untatene o6beKTUBHYIO
Hay4YHO-MPOCBETUTENbCKYIO U aHa-
JINTUYECKYHO MH(OPMALNIO: MHEHNS
BeAyLMX creunanmcToB no Hanbo-
Jiee NpUHLUMNManbHbIM BOMNpoOcam
KapaHTMHa pacTeHWWN, OaHHble
0 3HAYMMbIX HOBENLLINX 3apybex-
HbIX M OTEYECTBEHHbIX NCCefoBa-
HUAX, MaTepuanbl TeMaTUYeCKNX
KOHhepeHL M.

Pepakuwns xxypHana «®uTto-
caHuTapusa. KapaHTUH pacTeHunin»
npurnawaeTr K COTPYAHUYECTBY
KaK BbIOAKOLLMXCA OesATeNen HayKu,
TaK U MOMOAbIX YYeHbIX, cneumna-
JINCTOB-MPaKTMKOB, paboTaroLimx
B obnacTtu utocaHuTapuu, ons
obMmeHa onbiToM, obecneveHus
yCTONYMBOro (hUMTOCAHUTAPHOTO
6narononyyuns U Ans HOBbIX HayY-
HbIX AUCKYCCUN.

3AO0AYU XKYPHATIA

* /I3yyeHne OCHOBHbIX TEHAEHLMIA PAa3BUTUA HAayKW B 061aCTN KapaHTUHA PacTeH I

« AHanM3 LWMPOKOro Kpyra nepenoBbiX TEXHOMOrMI B 061aCTU MOHUTOPUHTa
1 NabopaTopHbIX NCCEef0BaHNUI MO KapaHTMHY PacTEHUN

« O6Cy»KaeHWe akTyaslbHbIX BOMPOCOB KapaHTUHA PacTeHMA

OBULME TPEBOBAHUA K NPEOOCTABJIAEMbIM CTATbAM

K nybnvkauuv npuHMMatoTCs CTaTbU Ha ABYX S3bIKax: PYCCKOM M aHIIMINCKOM, CO-
Lepxaline pesynbraTbl COBCTBEHHbIX HayYHbIX McCnenoBaHuii, obbemMom ao 15 cTpa-
HWL, HO He MeHee 3 (Mpu ogMHApHOM HTepBase 1 pasMepe WwpudTa 12). OnTUManbHbIi
06bem ctatbym — ot 1500 cnos. Ctatbm 6onbLiero o6bema MoryT HbITb MPUHATLI MO corna-
COBaHMIO C pedaKkLmen xypHana.

CTPYKTYPA NPEOOCTABJISEMOM CTATbU*

1. YI1K, Ha3BaHue cTaTbu.

2. NHnumanel, hamunms aBTopa.

3. MecTo paboTbl aBTOpa, ropoA, cTpaHa, ORCID ID, agpec afieKTPOHHOM NoYThl.

4. AHHOTauuMa (KpaTKoe TOUHOE U3NoXKEeHMe CoOepKaHusa CTaTby, BKItOYatlolLee
thakTnueckme cBefgeHns 1 BbIBOAbI onucbiBaeMoii paboTbl): 200—-250 cno., Ho He 6onee
2000 3HaKoB c npobenamu.

5. KntoueBble cnosa (5—-10 cnoB., CNoBocoYeTaHuit), Hanbonee TO4YHO oTobpaxaro-
Lme cneundmKky cTaTbu.

6. BBegeHue.

7. Matepuasnbl U METOLbI.

8. Pesynbratbl 1 06CyKOeHNS.

9. BbiBOAbI/3aKItOUEHNE.

10. Cnucok nuTepaTypsl (T. €. CMMCOK BCel UCMOoSb30BaHHOM TMTEpaTypbl, CCbIIKK
Ha KOTOPYIO [4AlTCS B CaMOM TeKCTe CTaTbM): MpaBuia COCTaBIeHMS HAanpaBAsoTCS aB-
TOpPY MO 3anpocy.

11. NHchopmaums ob aBTopax: NMPUBOAUTCA NONHAS MHOPMALMSA O KaXKOoM U3 aB-
TOpoB (MecTo paboTkl, ropof, cTpaHa, ORCID ID, agpec 3N1eKTPOHHOM MOYTbI).

12. nntocTpaTuBHble MaTepuansl (hoTorpadum, pucyHKm) LOMYCKATCA XOPOLLE
KOHTPACTHOCTU, C paspeLlieHneM He HuKe 300 Touek Ha awim (300 dpi), opurnHanbl
NMPUKIaAblBalOTCA K CTaTbe OTAeNbHbIMU harinamu B hopmare .tiff unu .jpeg (unntoctpa-
LK, He COOTBETCTBYOLWME TpeboBaHUSM, ByayT UCKIIOUEHbI U3 CTaTeN, MOCKOJbKY A0-
CTOIHOE MX BOCMnpou3BeneHe Tunorpadcknum cnocobom HeBO3MOXKHO). Heobxoammo
yKasaTb aBTOpcTBO Kaxkgow otorpacum (P. U. O. hoTorpacha nnm ccoinky).

13. B pepakuuio HeobxooMMo NPefocTaBUTh ABE PeLeH3nmn Ha cTaTbto («BHeLW-
HIOHD» N «BHYTPEHHIOI»).

* B TakoM He nopsioke U CTPYKTYpe npedoCcTaB/seTcsl AHr/1053bI4HbIlI hepeBod CTaTbu.

Pabota pgonxHa 6bITb NpepgocTaBneHa B pegaktope WORD, dopmat DOC, wpudt
Times New Roman, paamep wpudita — 12, MEKCTPOUHbI MHTepBan — OOMHAPHbIN, pas-
Mep monen — no 2 cM, OTCTyn B Havase ab3aua — 1 cMm, hopMaTUpoBaHME MO LWNPUHE.
PucyHku, TabnuLibl, cxembl, rpacvkim 1 np. LOMKHbI 6bITb 0683aTENBHO NPOHYMEPOBaHbI,
MMEeTb MCTOYHUKM U MOMELLATbCA Ha MeYaTHOM Mose CTpaHuLbl. HasBaHve Tabnuubl —
Hapg Tabnuvuen; HasBaHWe pucyHKa/rpadmka — Nog pUcyHKoM/rpacinkom.

BOJIEE MOAPOBHbLIE YCJIOBUA NYBJINKALMK CTATEW Bbl MOXKETE
Y3HATb B HALWEWU PEOAKLUUN:

Appec: 140150, Poccusi, MockoBckasa 0bnacThb, . 0. PameHckui,

p. n. BbikoBo, yn. MNorpaHnyHas, g. 32

KoHTakTHOE nuuo: 3nHoBbeBa CeeTnaHa leopruesHa

TenedoH: 8 (499) 707-22-27, e-mail: zinoveva-s@mail.ru



denepajibHOE roCyIapCTBEHHOE
OIOI’KETHOE yUpe:KIeHue
«BcepoccUMCKUH IIEHTP KapaHTHHA
pactenuii» (PIrbBY « BHUUKP»)

— Hay4Hoe 1 MeToguyeckoe obecrnevyeHune
pesTenbHocTu PoccenbxosHapsopa,
ero TeppMTopUanbHbIX yNpaBieHUn
1 NOABEAOMCTBEHHbIX EMY
yupexaeHui B chepe KapaHTUHA
M 3aLWUTbl PacTEHUN

— YcTaHOB/IEHNE KapaHTUHHOIO
thuTocaHUTapHOro COCTOAHUSA
NnoAKapPaHTUHHbIX MaTepunanoB
u TeppuTopun Poccuinckon Gepepavum
nyTem npoBefeHuUs nabopaTopHbIx
3KCNepTn3 " MOHNTOPUHIOB

- HayuyHoe coTpyaHU4YecTBO
€ HaUMOHaNbHbIMU
N MeXXAyHapoOHbIMM
opraHusauusiMu B 06n1acTtu
KapaHTUHA pacTeHui

Bepyluee yupexpeHue B Poccuiickor depepaumm no CUHTE3Y U MPUMEHEHUIO
thepoOMOHOB AN19 BbIIBNIEHUS KapaHTUHHBIX U HEKapaHTUHHbIX BpeguTene
1 60pbbbl C HUMMK

®rey «<BHUNKP» — napTHEp MeXAyHapoAHOW NPOrpaMMbl MO KOOPAVHALLUN
Hay4HbIX UccnepoBaHuin B obnactn kapaHTMHa pacteHuin EUPHRESCO II
(EUropean PHytosanitary RESearch COordination)

B ®rbY «BHUUKP» co3paH u genctByet TeXHUUECKUIN KOMUTET
no ctaHgapTusaumm TK 42 «KapaHTWH U 3aWuMTa pacTeHnn»

Begnyuiee HayuUHO-MeTOAUUYECKOE yupeXkaeHue B cocTaBe KoopanMHaLMOHHOro
CoBeTa No KapaHTUHY PacTeHUI rocyaapcTe — y4acTHUKOB CHI

14 cmnunanos Ha TeppuTopumn Poccuiickon depepauum

lfonoBHOe HayyHO-MeToaMUYecKoe yupexageHue no peanusauum MNnaHa
nepBoo4yepenHbIX MepOI'IpVIHTMl‘;I, HanpaBJZiIeHHbIX HAa rapMOHU3aLU0
KapaHTUHHbIX (PUTOCAHUTAPHbIX MEP rOCyAapcTB — YieHoB TaMOXXEHHOro coto3a

140150, Poccus,

MockoBcKkag 00JIaCTh,

I. 0. PameHCKUM, p. 11. BRIKOBO,
yi. [TorpanuuHagd, g. 32

Te./daxc:

8 (499) 707-22-27

e-mail: vniikr@fsvps.gov.ru
http://www.vniikr.ru



