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AHHOTALIA

Ha TeppuTtopuyn Poccuy KaulTaHOBass MUHUPYHOIIAS
MoJstb Cameraria ohridella BeigBieHa B 2003 1. B Kanu-
HUHTPaJCcKol obsacTy, B 2005 . — B MockBe. B HacTos-
1ee BpeMsi BUJL, IMUPOKO PACTIPOCTPAHUIICS B €BPOTIEN-
cKoli yacTy PO, 1 ero apeas IIpoIoJKaeT PACIIUPSIThCS.
Ha ropa’keHHbIX PaCTEHUSIX KalllTaHa YHUYTOXKAETCS
10 90% JMCTOBOM MOBEPXHOCTHU. B cTaThe aHAJIU3U-
pyIoTCa pasiauyHbie criocobsl 60pu6bI ¢ C. ohridella,
MIpUMeHsieMble B Poccum U psifie eBPOTIEUCKUX CTPaH.
Hawubosnee shheKkTuBeH XUMUUYECKUN MeTOon 00pPbh-
6Bl C BpeAuTeseM, OGHAKO MECTULUIBI, ODUIINATBHO
paspeliieHHble AJiI TpUuMeHeHus npoTuB C. ohridella
B P®, oTcyTcTBYIOT. IMEIOTCSI CUCTEMHbIE ITpeTapa-
ThI — «IHCerap», «JItookc», «KoHDUIOP», «KAKTEJLIUK»,
«Mckpa», «MIMUIaKIONPUL» U AP., KOTOPbIe MOI'YT I10-
IOUTH IJi IPUMEHEHUs B POcCUY Ha KallITaHe, HO OHU
PEKOMEeH0BAaHbBI IIPOTUB APYTUX BUIOB uTOG(Aaros.
Taxoke IepeBbs MOXKHO 3alllUTUTD OT C. ohridella, BBen s
B CTBOJI CUCTEMHBIN MHCEKTUIIU]. ITOT CIIOCOD He II0-
JIy4WJI IIXPOKOTO NTpuMeHeHus B EBporie, T. K. 3aTpa-
ThI OKa3aJMCh KpaliHe BbICOKU. UTO KacaeTcst Poccun,
TO CETOZHS B CTPaHe HET HU OJTHOTO 3aPETMCTPUPOBAH-
HOT0 Iperapara, Pa3peneHHOTO K IPUMEHEHUI0 IIPOo-
THUB DTOTO BPEIUTEJIS C UCITOIb30BAHUEM TEXHOJIOTUU
BHYTPUCTBOJIOBbIX UHBEKIUH. C yueTOM 3TOr0 06CTOS-
TeJIbCTBA HAYyYHO-UCCIIe0BaTENbCKUE PA6OTHI B 60Jb-
11eii cTeleHu SOJDKHBI ObITh HaITpaBIeHbl Ha pa3paboT-
Ky 6uosiornyeckux Mep 60pbObl. YUeHBIMU ITPOBOJISITCS
UCCJIeJOBAHUS T10 TTOMCKY ITOAXOAAIINX BUIOB ITapasu-
TOMJIOB, KOTOPBIX MOKHO GYIET UCITOJIb30BaTh JJIs TI0-
naByeHus uncieHHocTu C. ohridella.
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ABSTRACT

In Russia, the horse-chestnut leaf miner Cameraria
ohridella was detected in 2003 in Kaliningrad Oblast,
and in 2005 —in Moscow. Currently, the species is wide-
ly spread in European part of the Russian Federation,
and its area continues to expand. On affected chest-
nut plants, up to 90% of the leaf surface is destroyed.
The article analyzes various ways to control C. ohridel-
la used in Russia and some European countries. The
most effective is the chemical method of pest control,
however, pesticides officially allowed to be used against
C. ohridella are absent in Russia. There are systemic
preparations — Insegar, Lufoks, Konfidor, Aktellik, Isk-
ra, Imidacloprid, etc., which may be suitable for use in
Russia on chestnut, but they are recommended against
other phytophage species. Trees can also be protected
from C. ohridella by injecting a systemic insecticide into
the trunk. This method was not widely used in Europe,
because the costs were extremely high. As for Rus-
sia, today there is not a single registered drug in the
country that is approved for use against this pest us-
ing intra-stem injection technology. Given this circum-
stance, research work should be more directed towards
the development of biological control measures. Scien-
tists are conducting research to find suitable species of
parasitoids that can be used to suppress the population
of C. ohridella.
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Knrowueevte crosa. KamTaHOBBI MUHEDP, MUHU-
pytomas mouib, Gracillariidae, Lepidoptera, KoHCKUM
KalllTaH, JlecHas MPOAYKIINS, METOAbl KOHTPOJIS, Me-
TOZbI 60PHOBI, BpELUTENH, yiepo.

BBEJIEHUE

eJIeHble HACAKIEHU IBJISIOTCI HEOTb-
eMJIEMOI YaCThI0 TOPOICKOM DKOCHCTE-
MbI, B KOTOPOU OHU BBITIOJIHSIOT MHO-
roumcjieHHble (QYHKIIUM (CHUXXEHUE
3aIlbIEHHOCTH 1 3ara30BaHHOCTH BO3-
Iyxa, 6opbba c mymMoMm u ap.). OMHUM U3
TaKUX IPEBECHBIX PACTEHMM, XOPOIIO
TIePEHOCANINM YCIOBUSA TOPOZA, 3UMO-
CTOMKUM U TTOAXOASAIIUM JIJIST aJlJIEMHBIX, TPYIITIOBBIX
U OJVMHOYHBIX I0CAIOK, SBJISETCA KOHCKMUU KallTaH
00BIKHOBEHHBIN (Aesculus hippocastanum L.). OmHaKO
B HACTOAIIMM MOMEHT HaCaKIeHUs KallTaHa HaXo-
IISITCS TIOZ, yTPO30¥ TTOPakeHWs M3-3a MacCOBOTO pas-
MHOKE€HUS OITAaCHOI'0 BPEIUTENS — KAIlTaHOBOM MU-
HUPYIOLIEN MOJIY, UK OXPUICKOT0 MUuHepa Cameraria
ohridella Deschka & Dimic, 1986.

OB30PHAA NH®OPMALIUA

B 1986 . y 6eperoB OxpuacKkoro osepa B MakenoHUU
OblLjIa omrcaHa He6GoJibIIass MOJIb, Pa3BUBAOILALCS
Ha KamTaHe KOHCKoM. OflHAKO, KaK IToKasajau 6ojee
nosauue ucciemosanud (Lees et al., 2011), 9TOT Bpe-
IWTENb B YKa3aHHOM PEruoHe IPUCYTCTBOBAJI ellle
B XIX Beke. BriocjeAcTBUU BbIICHUIIOCH, UTO JaHHbBINA
BU/J CTAJI aKTUBHO PACIIPOCTPAHATHCSI Ha HOBbIE TEP-
puUTOpPUU, OUEBUAHO, C MOCAJOUYHLIM MaTepHUaioM
KaIllTaHOB, KOTOPbIE MCITOJb3YIOTCS KaK TEeKOPATUB-
Hble PacCTeHUS IIPU O3eJIEeHEHUU B Pa3JIMUYHBIX I'O-
pollax ¥ ApyruX HACEJEeHHBIX MyHKTaX (30JI0TyXUH,
2020). Bckope Bpej, HAHOCUMBbIN KalllTaHOBOW MU-
HUPYIOUIEN MOJIBIO, OBLJI OTMEUEH BO MHOTUX CTPaHaX
EBporel. EBpomeiickre ucciefoBaTenu (GUKCUpYyIoT,
YTO KPOMEe KOHCKOT'0 KalllTaHa MUHEP MOXKET ITOBPEX-
laTh W IPYTHe BUIbI 3TOTO poja (CHuHeHKOo, 2002).
HawmboJiee CUIIBHO TIOBPEXKAAIOTCS KAIITAHBI CIIEIY-
I0IIMX BUAOB: KOHCKUI KalllTaH KpacHbIN A. pavia,
KOHCKUM KaIlITaH XeJThIN A. [utea ¥ KOHCKUY KalllTaH
MEJIKOIIBETKOBBIH A. parviflora. B TO ke BpeMs BBISIBU-
JINCh YCTOMYMBBIE K BPEAUTEII0 BUAI poma Aesculus:
KOHCKUU KallTaH rojyiblii A. glabra u KOHCKUY KallTaH
UHInACKUY A. indica. B Yexuy KpoMe KalllTaHa MUIHEP
TaK)Ke 3acesisiy KJIeHbI: KJIeH OCTPOJUCTHBIN Acer plata-
noides v xieH 6enbliii A. pseudoplatanus (Tomocosa, 2009;
'HuHeHKo, Pakos, 2011).

[To maHHBIM YKPaMHCKUX UCCIIeloBaTeeH, cpenu
IIPOM3PACTAIINX HA TEPPUTOPUN YKPAWHbI BUIOB
Aesculus Han6oJyiee yCTOMYMBBIM K KallITAHOBOMY MU-
Hepy OKa3aJIcs KOHCKUY KalllTaH MSICO-KPacHbIH A. car-
nea, Ha KOTOPOM OTMedYaJiaChb IIOBLIIIEHHAsA CMEPT-
HOCTb I'yceHUI] MUHepa (3epoBa u ap., 2007).

ITo cocTosiruio Ha 2021 . (EPPO, 2021) B EBporie
OXPUICKUI MUHEP PacIpoCTpaHeH Ha TePPUTOPUU
MIPAKTUYECKY BCEX €BPOTIENCKUX CTPaH OT [lopTyranuu

Key words. horse-chestnut leaf miner, leaf miner,
Gracillariidae, Lepidoptera, horse-chestnut, forest
products, control methods, control methods, pests,
damage.

INTRODUCTION

reen spaces are an integral part of the ur-

ban ecosystem, in which they perform nu-

merous functions (reducing dust and air

pollution, noise control, etc.). One of these

woody plants, which tolerates city condi-
tions well, winter-hardy and suitable for avenue, group
and single plantings, is horse-chestnut (Aesculus hippo-
castanum L.). However, at the moment, chestnut plan-
tations are under threat due to the mass reproduc-
tion of the dangerous pest — horse-chestnut leaf miner
Cameraria ohridella Deschka & Dimic, 1986.

OVERVIEW

In 1986, off the coast of Lake Ohrid in Macedonia, a
small moth was described developing on horse chest-
nut. However, as shown by later studies (Lees et al.,
2011), this pest was present in this region as early as
the 19™ century. Subsequently, it turned out that this
species began to actively spread to new territories, ap-
parently with planting material of chestnuts, which are
used as ornamental plants for landscaping in various
cities and other settlements (Zolotukhin, 2020). Soon,
the harm caused by the horse-chestnut leaf miner
was noted in many European countries. European re-
searchers note that, in addition to horse chestnut, the
miner can also damage other species of this genus
(Gninenko, 2002). The following chestnut species are
most severely damaged: the red buckeye A. pavia, the
yellow buckeye A. lutea and the bottlebrush buckeye
A. parviflora. At the same time, pest-resistant species
of the genus Aesculus were identified: the Ohio buckeye
A. glabra and the Indian horse-chestnut A. indica. In the
Czech Republic, in addition to chestnut, the miner also
inhabited maples: the Norway maple Acer platanoides
and the sycamore maple A. pseudoplatanus (Golosova,
2009; Gninenko, Rakov, 2011).

According to Ukrainian researchers, among the
Aesculus species growing on the territory of Ukraine, the
most resistant to the horse-chestnut leaf miner is the red
horse-chestnut A. carnea, on which an increased mortal-
ity of miner caterpillars was noted (Zerova et al., 2007).

As of 2021 (EPPO, 2021) in Europe, the
horse-chestnut leaf miner is distributed in almost all
European countries from Portugal to the Russian Fe-
deration, including Ukraine and Belarus. It has also
been identified in Asia: Armenia, Georgia, Turkey, Ka-
zakhstan, and Kyrgyzstan (Gabrid, 2012; Gninenko et
al., 2016).
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o Poccuiickoit ®enepanuu, BKIOYas YKpauHy u be-
Japycb. OH Tak)Ke BbISABJEH U B A3uu: ApMmeHuu, ['py-
3um, Typuuu, Kazaxcrane u Kuprusuu (Fabpuz, 2012;
T'HUHEHKO U Ap., 2016).

Ha TeppuTopuu Poccuu KauTaHOBag MUHUPY-
onrass MoJib O6bLa BhIgBJIeHa B 2003 . B KanuHuH-
rpazackoi obiactu, B 2005 1. — B Mockse, B 2007 T. —
B CankTt-TleTepOypre (Tosocosa, 2009). B HacTosIIEe
BpeMs durtodar C. ohridella BcTpeuaeTcsa B Benro-
polcKoi, BpsaHCKOM, Bororpaackoii, BOpOHEXCKOH,
Kypckoit, OpyioBckoii, ITeH3eHCKOM, [ICKOBCKOM,
PocToBckoi, Pasanckoii, Camapckoli, CapaTOBCKOM
u CMoJieHCKOM obsacTax, B KpacHomapckoM Kpae
n Ha CeBepHOM KaBKase, U ero apeaJ npofojiKaeT
pacmupsaTbes (Pakos, 2011; AKCéHeHKO u Ap., 2020;
Kirichenko et al., 2021; EPPO, 2021).

T'yceHUIIBI 3TOM 6a60YKY KUBYT BHYTPU JUCTA,
BBITPHI3ast B HEM JIMCTOBble MUHBI, UMeIOIIe BUJ,
KPYIHBIX IT9TeH. CpeiHee KOJIMUYeCTBO MUH, JaKe IIPU
pas3BUTUM 1-TO ITOKOJIEHUS, MOXKET JOCTUTaTh 175 IIT.
Ha OAUH CJIOXKHBIN JIMCT. Ha TTopakeHHBIX PaCTEHUSIX
yHUUYTOXaeTCcs 10 90% JIMCTOBOI ITOBEPXHOCTHU (CM.
PUCYHOK). B cepeuHe WM KOHIlE JieTa JIUIIeHHbIe
xJIopouJIJia JIUCThS YChIXAIOT, @ 3aTeM OIaZlal0T, UTO
MIPUBOAUT K IOBTOPHOMY, TaK Ha3bIBAEMOMY OCEHHEMY
IIBETEHHUIO KallTaHOB. YacTUYHAag WU MI0JIHAs II0Te-
Ps IUCTBBI, UK Aedoaualius, yMeHblIaeT UHTEHCUB-
HOCTh (DOTOCMHTE3A U yXyALIaeT ob1uiee GU3noIoruye-
CKOE COCTOSIHUE JiepeBa. Pa3BuTHe MOJIOJBIX JIUCThEB
U TIOBTOPHOE IIBeTeHUE BIUAIOT Ha (PU3MOJIOTHUeCKYe
MEXaHU3Mbl YCTOMYNBOCTYA KAIITAHOB U B IIEPBYIO
ouepesib Ha MOPO30CTOUKOCTD, UYTO OTPUIIATEIBHO
CKa3bIBaeTCsI Ha CIIOCOGHOCTH JIEPEBBHER YCIIETHO TIe-
PEeHOCUTb 3UMOBKY (Anekcamrkuta, 2017; CeTnXoBKUH
u 1np., 2020).

B EBporie celiuac BuJ, BCTpedaeTcs IPaKTUIeCKu
TIOBCEMECTHO, I'Zle IPOou3pacTaeT KOHCKMM KallTaH.
[ToBpeXxaeHUE 3TUX lEPEBBEB — a BO MHOTUX TrOPO-
Iax EBpPOIBbI OHU COCTABJISIIOT OCHOBY T'OPOJCKOTO

On the territory of Russia, the horse-chestnut leaf
miner was reported in 2003 in Kaliningrad Oblast, in
2005 in Moscow, and in 2007 in St. Petersburg (Golo-
sova, 2009). At present, the phytophage C. ohridella oc-
curs in Belgorod, Bryansk, Volgograd, Voronezh, Kursk,
Orel, Penza, Pskov, Rostov, Ryazan, Samara, Saratov
and Smolensk Oblasts, in Krasnodar Krai and the North
Caucasus, and its range continues to expand (Rakov,
2011; Aksyonenko et al., 2020; Kirichenko et al., 2021;
EPPO, 2021).

The caterpillars of this moth live inside the leaf,
gnawing out leaf mines reminding of large spots. The
average number of mines, even with the development
of the 1% generation, can reach 175 pieces per leaf.
On affected plants, up to 90% of the leaf surface is de-
stroyed (see figure). In the middle or end of summer,
the leaves, deprived of chlorophyll, dry out and then
fall off, which leads to the repeated, so-called autumn
flowering of chestnuts. Partial or complete loss of foli-
age, or defoliation, reduces the intensity of photosyn-
thesis and worsens the general physiological condition
of the tree. The development of young leaves and re-
peated flowering affect the physiological mechanisms
of chestnut resistance and, first of all, frost resistance,
which negatively affects the ability of trees to success-
fully endure wintering (Aleksashkina, 2017; Selik-
hovkin et al., 2020).

In Europe, the species is now detected almost
everywhere where horse-chestnut grows. Damage to
these trees — and in many European cities they form
the basis of urban greening — is a major problem for
community greening and park landscaping services.
The aesthetic damage from dried and browned foli-
age already in June is so serious that in many Euro-
pean cities, municipalities are taking measures to
replace the common horse-chestnut with other tree
species that are more resistant to the horse-chestnut
leaf miner, spending huge sums from the budget. In
Berlin alone, the cost of replacing 80% of the city’s

r

PucyHok. O6wmit BHelwHU BUA, pepesa (a) u nuctoBble nnactuHbl  Fig. General appearance of the tree (a) and horse-chestnut leaf
KOHCKoro KawTaHa (b, c), nopa)keHHble OXPULCKUM MUHEPOM, blades (b, c), affected by the horse-chestnut leaf miner, Rossosh,
r. Poccolub, BopoHexckas 06:., 2021 r. (hoTo O.U. PickuHa) Voronezh Oblast, 2021 (photo by D.I. Ryaskin)
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03eJIeHEeHUST — TIPEJCTABJISIET CEPhE3HYI0 IIPObIeMy
JLJIsT CJIY’KO, CBI3AaHHBIX C O3€JIeHeHNeM HaceJIeHHBIX
MIYHKTOB U JaHAMA(THBIM AU3afHOM MMapKOB. OCTe-
TUYECKUH yuiep6 OT 3acoxinell u mobypeBIIei yxe
B MIOHE JINCTBBI HACTOJIBKO CEPbe3eH, YTO BO MHOTHUX
€BPOTIEMCKUX rOPOZax MyHUIIUITAIUTEThI TPUHUMAOT
MepBbI 10 3aMeHe KOHCKOI'0 KalllTaHa 00bIKHOBEHHOTO
Ha ApyTue, 60jee yCTONYNUBbIE K OXPUACKOMY MUHEDPY
BUJIbI IEPEBHEB, TPATSI OTPOMHBIE CyMMBbI U3 GIOKETA.
Tonbko B bepsvHe 3aTpaThl 110 3aMeHe 80% ropocKux
KOHCKUX KaIlITaHOB ObLIM OIleHeHbl B 300 MJIH €BPO
(3omoryxwuH, 2020).

[IpenrosaraeTcs, YTO OXPUACKUN MUHED, WU
MUHUpPYIoas MmoJb C. ohridella, MOXXeT 3aHATH MPaK-
THUYECKHU BCIO TePPUTOPHUI0 PD, Ha KOTOPOIi B 03€JIeHH-
TEeJIbHBIX MT0CAJKaX UCIIOJNb3YeTCS KOHCKUY KaIlTaH.
Cam 110 cebe BpequTeNb He BbI3bIBAET TMbEIb 3TOH
ITIOPOABI IEPEBBEB, HO CYIIECTBEHHO HAPYIIAET JIaH -
ma(THBIA IU3aliH.

Ha ceromHAmIHUYM AeHb B MUPOBOM IIpPaKTUKe
CYIIECTBYET HECKOJIBKO METOJIOB KOHTPOJISI JaHHOTO
Cepbe3HOr0 IPEBECHOTO BpeAuTeNd U 60PbhOBI C HUM,
KOTOPbIe UMEIOT KaK CBOM JIOCTOMHCTBA, TaK U HEJO0-
cTaTKU. Huke MMpUBENEH KpPaTKUi 0630p M0 MepaM
60pBOBI C OXPUACKUM MUHEPOM, UCIIOJIb3yeMbIM B PO
U psifie eBPOITEMCKUX CTPaH.

HawuboJiee MpoCTOM METO — MeXaHUYECKUM KOH-
TPOJib. MeTox BKJIIOUAET B cebsa psAx MePOIIPUITUN
[0 KOHTPOJII0 33 PAaCIPOCTPaHEeHUEM KallTaHOBOH
MUHUPYIOLel MoJiu 6€3 UCII0JIb30BAHUS PAa3IUIHO-
ro Po/ia NHCEKTUIIUI0B; OCHOBY TaKMX MEPOIPUSTUN
COCTaBJIIET MeXaHUUECKOe yllaJieHue JINCThEB BO Bpe-
Ms JucTomnaza. Heo6XoouMo THIATEJIbHO COOMPATh
Y YHUYTOXXATh BCE OMALAMIINE JIUCThSI. ITOT METO]
[T03BOJISIET HE3HAUUTEJIbHO CHU3UTh YPOBEHb IIOpa-
SKEHUS JIMCTBBI, 1 OOBIYHO K KOHILY CE30Ha TIOBPEXK/Ie-
HUS TIOSIBSITCS BHOBD M3-3a PA3BUTHS BPEIUTENSA B 2-M
1 3-M TOKOJIEHUSIX M BBICOKOM CIIOCOGHOCTU CaMOK
k riepesiétaM (IllymoBckas, 2019).

Kpowme Toro, pekoMeHyeTcss cMbIBaHUE 6a604yex
MUHepa, CUAANINX Ha CTBOJIAX, CTPyel BOABI. ITOT
METO/I TT03BOJIIET 6€30MMaCHO YHUUTOXUTD YaCTh Bpe-
IUTENSI U CHU3UTD JOJII0 3apakKeHHbIX JUCThEB. [Ipo-
6JIeMO MCIIOJIb30BaHMA JAHHOIO METOLa CUNTAIOTCS
TeXHUYECKYe CI0KHOCTHU IIPK 00PabOTKE BHICOKUX Je-
peBbeB. [IJist 3TOro TpebyeTcs COOTBETCTBYIOMIAS TEX-
HUKA (C MOABEMHUKAMU) UJIV OITPBICKMBATEJIN BBICO-
koro gasjienus (Fomocosa, 2009; CuHeIbHUKOB, 2019).

IIpodunakTruecKkre Mepbl 60PbOBI C OXPUACKUM
MWHEPOM MOTYT OCYIIECTBJISITHCS IIyTEM HAJIOKEHUSI
KJIEEBBIX II0SICOB Ha CTBOJIbI HEIIOCPEACTBEHHO Iepes,
HayvajJoM JIéTa MUHEPOB. [IPOM3BOIUTCSA pPa3BeIIn-
BaHMeE KJIEUKUX JIEHT, TNIACTUHOK ([OIeueK, KyCKOB
IIJIACTMKA) JKeJITOro IIBeTa, CMa3aHHbBIX KiaeeM «Ilec-
TUDUKC», HA YPOBHE PACIIOJIOKEHUS OCHOBHOM MaCChI
JIVCTBBI C I1€JIbI0 OTJI0OBA MUHUPYIOIIE MOJIU B IIEPUO]
ee jiéTa. Takoke BO3MOXKHO TT03/IHEl OCEHbI0 U paHHeN
BECHOU IepeKarbIBaTh IIOYBY IO/, KDOHAMU KAIITAHOB
Ha TUIOIALY, PaBHOM 1,5 MPOEKIIMY KPOHBI JepeBa,
O HAKO BCce 3TU NpoduiakTudeckue Mepbl 60pbObI
CYIIECTBEHHO HE CHIDKAIT YUCIEHHOCTDb BPEIUTEIS
(CunenbHUKOB, 2019; AKCEHEHKO U Ip., 2020).

MeToIbl Ha OCHOBEe IIpuMeHeHUus (GepoOMOHOB,
13-3a 0UeHb BbICOKOI IIJIOTHOCTHU 3aceyeHus C. ohridel-
la 1 ocoGeHHOCTEY Tpou3pacTaHMs IePeBbeB (KamTa-
Ha) B TOPOJICKUX HACAXKIEHUSX, HE MOTYT SIBJISTh-
cst 3¢ GHEeKTUBHBIM METOA0M GOPBbOBI 10 CHUIKEHUIO

horse-chestnuts was estimated at 300 million euros
(Zolotukhin, 2020).

It is supposed that the horse-chestnut leaf miner
C. ohridella can occupy almost the entire territory of the
Russian Federation, where horse-chestnut is used in
landscaping. By itself, the pest does not cause the death
of this tree species, but significantly disrupts landscape
design.

To date, in world practice, there are several
methods for controlling this serious tree pest, which
have both advantages and disadvantages. Below is
a brief overview of the control measures against the
horse-chestnut leaf miner used in the Russian Federa-
tion and some European countries.

The simplest method is mechanical control. It
includes some measures to control the spreading of
horse-chestnut leaf miner without using various kinds
of insecticides; the basis of such activities is the me-
chanical removal of leaves during the leaf fall. It is
necessary to carefully collect and destroy all falling
leaves. This method allows to slightly reduce the level
of damage to foliage, and usually by the end of the sea-
son damage will reappear due to the development of
the pest in the 2°¢ and 3™ generations and the high abi-
lity of females to migrate (Shumovskaya, 2019).

In addition, it is recommended to wash the miner
butterflies sitting on the trunks with a stream of water.
This method allows to safely destroy part of the pest
and reduce the proportion of infected leaves. The prob-
lem of using this method is considered to be technical
difficulties in processing tall trees. This requires appro-
priate equipment (with lifts) or high-pressure sprayers
(Golosova, 2009; Sinelnikov, 2019).

Preventive measures against the horse-chest-
nut leaf miner can be carried out by applying adhe-
sive belts to the trunks immediately before the start of
the flight of the miners. Adhesive tapes, yellow plates
(boards, pieces of plastic) smeared with Pestifix glue
are hung at the level of the main mass of foliage in or-
der to catch the miner during its flight. It is also pos-
sible in late autumn and early spring to dig up the
soil under chestnut crowns on an area equal to 1.5 of
the tree crown projection, however, all these preven-
tive control measures do not significantly reduce the
pest population (Sinelnikov, 2019; Aksyonenko et al.,
2020).

Methods based on the use of pheromones, due
to the very high population density of C. ohridella and
the characteristics of the trees growth (chestnut) in ur-
ban plantations cannot be an effective method of con-
trolling the decrease in the miner number and the
disorientation of insects. This method can only be re-
commended for pest monitoring (Golosova et al., 2008;
CABI, 2021).

The most effective chemical method of pest con-
trol. It should be noted that the pesticides officially ap-
proved for use against the horse-chestnut leaf miner
C. ohridella on the territory of the Russian Federation,
are absent. However, in the course of experimental
tests conducted with respect to a number of insecti-
cides against the horse-chestnut leaf miner on chest-
nut, the most effective were systemic preparations
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YMCJIIEHHOCTY MUHEpPa U [Ie30PHUeHTaINY HaCEKOMBIX.
JTOT METOJ, MOXKHO PEKOMEHIOBATh TOJbKO IIPHU MPO-
BeIeHUN MOHUTOPHUHTra Bpeguressd ([ojocoBa u ap.,
2008; CABI, 2021).

Hawubosee s3hheKTrBeH XUMUYECKU METO/, 60Pb-
6n1 c BpepuTeseM. CiielyeT OTMETUTD, UTO ITEeCTULIUIBI,
ouIIaIbHO pa3pelleHHbIe AJId IPUMEHEHNS IPOTUB
KamTaHoBoro MmuHepa C. ohridella Ha TeppuTopuu P,
OTCYTCTBYIOT. OlHAKO, B XOJle OTIBITHBIX UCITBITAHUMH,
MNPOBENEHHLIX B OTHOUIEHUM PALa MHCEKTUIIUIOB
MIPOTUB OXPUACKOr0 MUHEpa Ha KallTaHe, Haubojee
pe3ynbTaTUBHBIMY MOKa3aJiv cebs cCicTeMHBIE TIpera-
paThl, pa3pelleHHble K IPUMEHEHNIO Ha TEPPUTOPUY
P® nipoTuB apyrux putodaros: «MHcerap», «JIFIOHOKC»,
«KoHpumop», «AKTeJINK», «Ickpa», «MIMUIaKJIOM-
puzp» u np. (Pakos, 2015; lllymoBckas, 2019).

IlepeBbs TakKe MOXKHO 3aIUTUTh OT C. ohridella,
BBE/iS B CTBOJI CUCTEMHBIY MHCEKTUIIN,. CTBOJIOBBIE
VHBEKIINY ObLIY IIPOTECTUPOBAHbBI BO MHOTHX CTPaHaXx
C UCITOJIb30BAHMEM PA3JIMYHOTO 060PYIOBAHUS U UH-
CEeKTUIIU0B, HO OHU He MOJIyYUIU MUPOKOTO PACIIPO-
crpanenus (CABI, 2021). 3aTpaTsl 110 UX IPUMEHEHUIO
OKa3aJIMCh BBIIIE, UEM I10 APYTUM MeTolaM 60pbOBbI.
Kpome Toro, uHBbEKIIUHU, KakK IIPaBUJIO0, TPABMUPYIOT
IlepeBbs: IPU MOIIaJaHNM B CTBOJI PA3JIMYHOTO BUIA
nH(PEKIIUY B MecTax IIPOKOJIOB MOT'YT BO3HUKATh He-
Kpo3bl. CiefyeT TakXXe OTMETUTD, UTO B HACTOsAIIee
BpeMs B Poccuy HET HY OJHOTO 3aPeruCTPUPOBAHHO-
r'o ITperapara, pa3peneHHoro K TPUMeHeHUI0 ITPOTUB
9TOTO BPeIUTEJIS C UCII0JIb30BaHUEM TEXHOJIOTUU BHY-
TPUCTBOJIOBBIX MHBEKIIUH.

IpyruM cmoco60M CHUIKEHUS YUCIEHHOCTU
C. ohridella MoxeT OBITb BHECEHUE MHCEKTUIIUIOB
B IIOYBY, HO, KaK ITOKAa3aJI OITBIT, 3TOT METOJ], OKA3aJICs
MaJIOTIPOAYKTUBHBIM 1 04eHb 3aTpaTHbIM (CABI, 2021).

PE3VYJIBTATBI 1 OBCYKJEHUE

HecMoTps Ha TO, UTO HOBBIY MHBA3UBHbBIN BPEIUTEND
yxe 6ojiee 18 jieT paccesisieTcd Ha Hallel TepPpPUTO-
puu, LejieHalIpaBJieHHble UCCIeN0BaHUS 10 paspa-
60TKe Mep 3alUTHI OT Hero GaKTUUYECKU HE BELYTCS.
[IpenmosaraemM, YTO 3TO CBSI3aHO C TEM, UTO KalllTaH
BBIPAIMBAETCS IIPEMMYIECTBEHHO B rOpojiaX, Hace-
JIEHHBIX ITyHKTaX Y TapKOBBIX 30HAX, TZe IPUMeHEeHEe
TeCTUIIUA0B 3aKOHOATEIbHO 3alpelleH0 UIn JIUMU-
THUPOBAHO.

AHanu3 HaJW4us CPEJICTB, pa3pelIeHHbIX K IIPU-
MEHEHUIO JIJISI 3alUThI IEPEBbEB B HACEJIEHHBIX ITyHK-
TaxX, ITOKa3aJl, YTO €CJIY B rOCYLapCTBEHHOM KaTaJjore
3a 2000 . YBCIUJIOCh 6 TAKUX MHCEKTUIIUI0B, TO B Ha-
CTOsIIIlee BpeMS UMEETCS TOJIbKO 3 MHCEKTUIULA, Pa3-
pEeIIeHHBIX K TPUMEHEHUT0 IIPOTUB OTPOMHOTO YMCJIIa
BpenuTesnell, MoBpeXJaiuX AePeBbs U KyCTapHUKU
B rOpPOZax.

[ToaToMy AJis 3alUThl KOHCKOTO KallTaHa Jie-
TaJIbHO HET BO3MOXXHOCTU IIPUMEHUTD HU OJTHOTO KaK
XUMHUYECKOTO, TaK 1 OMOJIOTUUYECKOTO ITperapara. ITo
IlesiaeT 1pobJieMy 3alUThI STOTO IIEHHOTO ¥ KPACHUBOTO
JlepeBa, KOTOPOE yKpallaeT MHOTMEe POCCUICKUE TOPO-
Jla, TPaKTUYeCKYU Hepa3peuruMou.

C yueToM JTaHHOTO 0OCTOSATENBCTBA HAYUHO-UC-
cliefoBaTeIbCKUe paboThl B OOJIbIIIEN CTEIIEHU TOJIXK-
HBI OBITH HAaTIpaBJIEHBI HA Pa3paboTKy 6M0IOTUUECKUX
Mep 60pb6BI. [TPOBOAATCS UCCIELOBAHUS TI0 TIOUCKY
TMOAXOISAIIUX BUJOB Mapa3suTousoB. Tak, B pesyib-
TaTe UCCJIeNOBAHUM, IPOBEIEHHBIX HA TEPPUTOPUU
YKpauHbl, BBISBIEHO 38 BUIOB [TAPa3UTOB OXPUICKOTO

approved for use on the territory of the Russian Fede-
ration against other phytophages: Insegar, Lufox, Kon-
fidor, Aktellik, Iskra, Imidacloprid, etc. (Rakov, 2015;
Shumovskaya, 2019).

Trees can also be protected from C. ohridella by
injecting a systemic insecticide into the trunk. Stem
injections have been tested in many countries using
a variety of equipment and insecticides, but have not
been widely adopted (CABI, 2021). The costs of their
use were higher than for other methods of struggle. In
addition, injections, as a rule, injure trees: if various
types of infections enter the trunk at the puncture sites,
necrosis may occur. It should also be noted that at pre-
sent in Russia there is not a single registered drug ap-
proved for use against this pest using intra-stem injec-
tion technology.

Another way to reduce the number of C. ohridella
can be the introduction of insecticides into the soil, but
experience has shown that this method turned out to be
unproductive and very costly (CABI, 2021).

RESULTS AND DISCUSSION

Despite the fact that a new invasive pest has been
spreading in Russia for more than 18 years, targeted
research on the development of measures to protect
against it has not actually been conducted. We assume
that this is due to the fact that chestnut is grown mainly
in cities, towns and park areas, where the use of pesti-
cides is prohibited or limited by law.

An analysis of the availability of agents permitted
for use to protect trees in settlements showed that if
the state catalog for the year 2000 included 6 such in-
secticides, then at present there are only 3 insecticides
approved for use against a huge number of pests that
damage trees and shrubs in cities.

Therefore, to protect the horse-chestnut, it is le-
gally impossible to use either a single chemical or bio-
logical drug. This makes the problem of protecting this
valuable and beautiful tree, which adorns many Rus-
sian cities, practically insoluble.

Given this circumstance, research work should be
directed to the development of biological control mea-
sures to a greater extent. Research is underway to find
suitable parasitoid species. Thus, as a result of studies
carried out on the territory of Ukraine, 38 species of
parasites of the horse-chestnut leaf miner were iden-
tified, in Italy (Lombardy) — 10, Poland — 14, the Czech
Republic — 7, Germany — 15, Turkey (Istanbul) — 10 spe-
cies (Kostyukov et al., 2014).

As biological agents against the horse-chestnut
leaf miner, insects identified in the south of Russia —
chalcides of the order Hymenoptera of the family Eulo-
phidae: Achrysocharoides niveipes (Thomson), Baryscapus
nigroviolaceus (Nees), Cirrospilus vittatus Walker nd Mino-
tetrastichus frontalis (Nees). The listed species of eulo-
phids are common inhabitants of various natural and
agricultural biocenoses, and each is trophically asso-
ciated with dozens of species of mining phytophages
that develop on many species of woody, shrubby and
herbaceous plants. Also, in Krasnodar Krai in 2013,
a whole complex of insects was found — parasites of
the horse-chestnut leaf miner, among them — Scambus

duTtocaHutapus. KapaHTuH pacteHuin 36



HAYYHbIE UCCNEOOBAHUA  SCIENTIFIC RESEARCH

MuHepa, B Utanuu (Jlombapaus) — 10, [Tonbine — 14,
Yexuu — 7, lTepmanuu — 15, Typiuu (Ctambyn) — 10 Bu-
noB (KocTiOKOB 1 p., 2014).

B kauecTBe GMOJOTMYECKUX areHTOB IIPOTUB
KaIlITaHOBOM MUHUPYIOIIEH MOJIY MOTYT OBbITb MCIIOJIb-
30BaHbI BhIIBJIEHHbIE Ha 1ore Poccuu HaceKoMbIe —
XaJIbIIMIbI OTPSLA EePEIIOHYATOKPBIIBIX CEMEHCTBA
Eulophidae: Achrysocharoides niveipes (Thomson), Bary-
scapus nigroviolaceus (Nees), Cirrospilus vittatus Walker
u Minotetrastichus frontalis (Nees). IlepeuncieHHbIE
BUJIbI 5BIOGU ABISIOTCS OOBIUHBIMU OOUTATEIIMU
PasIMYHBIX €CTECTBEHHBIX 1 CeJIbCKOX03SICTBEHHBIX
OMOIIEHO30B, 1 KaXIbIii TPOPUUECKU CBIA3aH C IEeCsIT-
KaM4 BUJOB MUHUPYHOLIIUX GUTOGaros, pa3BuBam-
IIVXCST HA MHOTUX BUZAX JPEBECHBIX, KyCTAPHUKOBBIX
1 TPaBSIHUCTBIX pacTeHui. Takxe B KpacHomapcKoM
Kpae B 2013 r. GbLJI BBISIBJIEH II€JIBIM KOMILJIEKC Ha-
CEeKOMBIX — IIapa3sUTOB OXPUACKOTO MUHEPA, Cpeau
Hux — Scambus brevicornis (Gravenhorst), S. calobatus
(Gravenhorst) (cem. Ichneumonidae); Apanteles bicolor
Nees, A. circumscriptus Nees (Braconidae); Mesopolo-
bus mediterraneus (Mayr), Pteromalus semotus (Walker)
(Pteromalidae); Eupelmus microzonus Forster, E. urozonus
Dalman, Macroneura vesicularis (Retzius) (Eupelmidae)
Y MHOTHUE Apyrue. YPOBeHb 3aPaKeHHOCTY BpeuTe-
Jid rapasurtamu cocrtaiian 12,5-33,6%, 0LHaKO 3TOro
OBLJIO HEJJOCTATOYHO JIJIsI IPEAOTBPAIeHN BCIIbIIIKY
YMCJIeHHOCTHU OXpUACKOro MyuHepa (KOCTIOKOB U JIp.,
2014).

3AKJIIOYEHUE

YuyuThiBas COBPEMEHHYI CUTyallMi0 C BO3MOXKHO-
cThi0 3 (PekTUBHON 60PHOBI C paccMaTPUBaeMbIM
BpeoUTeJIeM M AAJbHEHNNIero COXpaHeHUs TaKOoTO
TIOJIOXKEHUS [IeJl, OCTaeTCs JIUIIb HaJesAThCs, YTO
CO BpeMeHeM y 3TOTO UHBA3UBHOTO BU/Ia B YCJIOBUSIX
eBpomnelickoil yactu Poccuu u CeBepHoro KaBkasa
BBISIBATCS €CTECTBEHHBIE [TapPa3UThl U XUIHUKY, KO-
Topble chopMuUpyioT ¢ Cameraria ohridella cTabuIbHBIE
TpodhuyecKue CBI3U U KOTOPBIE OYIyT PETYINPOBATH
YUCJIEHHOCTh 3TOTr0 putodara Ha ONMpPeNeJeHHOM
ypoBHe. CaMbIii ke HETaTUBHBIN ITPOTHO3 — 3TO IIOCTeE-
TeHHas rubesb KOHCKOT0 KallITaHA B YCJIOBUSX TOPOA
U €T0 3aMeHa B JIaHAadTHOM 03eJIeHEHUU IPYTUMU
IEeKOPAaTUBHBIMU TIOPOAaMu (BUJaMU) LPEBECHBIX
pacTeHuun.

CIINCOK JIUTEPATYPBI

1. Axcénenko E., Kopues U., bynaesa A., KoH-
nparbeBa A., 2020. Berpllika YMCJI€HHOCTY KalllTaHO-
BOII MUHMpYIoIe Moy (Cameraria ohridella Deschka &
Dimic, 1986) (Lepidoptera: Gracillariidae) B ycioBusx
ropoza Boponexa B 2020 roay (c. 17-24). MaTepuaibl
Bcepoccutiickoil HaydyHO-IPaKTUYeCKOU KOH(pepeH-
uu, mocBgaieHHon 50-nmeturo «BHUUITVICOouoTeX»,
3-4 mexabpsa 2020 roga. Bopouex: ®T'BY «BHUUJI-
T'ICouoTex», 424 c.

2. AnekcamkuHa O., 2017. AcmekThsl pac-
MMPOCTPaHEeHU KAaUITAHOBOW MUHUPYIOIEN MOJU
B yp6aHU3UPOBAHHBIX IKOCHCTEMAX B YCJIOBUIX
LlerTpanbHO-YepHO3eMHOT0 paiiona Poccuiickoit de-
Jlepaluu. — BeCTHUK CEJIbCKOTO Pa3BUTUS U COLIATIb-
Hol mmosuTuky, N2 3 (15): 38—39.

3. Tabpup H., 2012. KamTaHoBasg MUHUPYOIIAS
MOJIb — HOBBIY MHBA3UBHBIN BUJ B KbIproiscTane. First
International Biology Congress in Kyrgyzstan, 24-27
September 2012. Kyrgyzstan-Turkey Manas University,

brevicornis (Gravenhorst), S. calobatus (Gravenhorst)
(family Ichneumonidae); Apanteles bicolor Nees, A. cir-
cumscriptus Nees (Braconidae); Mesopolobus mediterrane-
us (Mayr), Pteromalus semotus (Walker) (Pteromalidae);
Eupelmus microzonus Forster, E. urozonus Dalman, Mac-
roneura vesicularis (Retzius) (Eupelmidae) and many
others. The level of pest infestation with parasites was
12.5-33.6%, but this was not enough to prevent an
outbreak of the horse-chestnut leaf miner (Kostyukov
etal., 2014).

CONCLUSION

Taking into account the current situation with the
possibility of effective control of the pest in ques-
tion and further preservation of this state of affairs,
one can only hope that over time this invasive spe-
cies in the conditions of the European part of Russia
and the North Caucasus will reveal natural parasites
and predators that will form stable trophic relation-
ships with Cameraria ohridella and which will regu-
late the abundance of this phytophage at a certain
level. The most negative forecast is the gradual death
of horse-chestnut in the city and its replacement in
landscape gardening with other decorative species of
woody plants.
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