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AHHOTALIUA
Kimomn my6oBas kpyxkeBuuiia Corythucha arcuata (Say)
6b11 3aHeceH u3 CeBepHolt AMepuku B EBporry 6ojiee
20 JieT Ha3aJ U B JAJbHENIIEM IUPOKO PACcIIpoCTpa-
HUJICS 10 KOHTUHEHTY, a TaK)Xe MPOHUK B A3uio (Typ-
nus). B 2015 1. BpeauTeJb ObLI BIIEPBLIE BHISIBIIEH B PO
(KpacHogapckuii kpaii). K HacTos1eMy BpeMeHU KJIOTT
3aceJiniI Bce ybpaBbl CeBepHOro KaBkasa.

Ocobyto onacHOCTh C. arcuata 6yneT MpeliCTaBIsATh
B cJlyyae ero NpOHMKHOBEHUS B Ay6GpaBhl B palioHe
o¥iM pek Bousiru u JIoH. B CBSI3U C TEM, UYTO MECTHbBIE
5HTOMO(ArU y KJIOTIa OTCYTCTBYIOT, TOT BPEAUTENb
CUMTAETCS OMAacCHBIM MHBAWIEpOM, CIIOCOGHBIM Ha-
HECTU OIILYTUMBIN yiIep6 JIeCHOMY X03SUCTBY CTpa-
Hbl. 9D(peKTUBHBIE MEPONPUATUS MTPOTUB KJOIA
Iy60BOM KPY>KEBHUIIBI ITOKA ellle He pa3paboTaHBI.
B cTaTbe IpOBeJIeH aHAJIM3 CBEJLEHUN 110 BKOJIOTUY,
TpoUUYECKUM TIPEATIOUTEHNUSIM U PACITPOCTPAHEHUTO
KJIOTIa B MUPE U Ha Tepputopuu Pd, maH aHaAIU3 CO-
BPEeMEeHHBIX Mep 60Pb0OBI, MCIIOJIb3YEMbIX B 3apPy0eK-
HBIX CTpaHax. [IpuBeieHbl Pe3yJIbTaThl 10 IPUMEHE-
HUI PSIa IECTUIIUIOB ITPOTUB IyGOBON KPY>KEBHUIIBI
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ABSTRACT
Oak lace bug Corythucha arcuata (Say) was introduced
from North America into Europe more than 20 years
ago and subsequently spread widely across the conti-
nent, as well as Asia (Turkey). In 2015, the pest was first
detected in the Russian Federation (Krasnodar Krai).
To date, the bug has inhabited all the oak forests of the
North Caucasus.

C. arcuata will be of particular danger in case of
its introduction into oak forests in the area of flood-
plains of the Volga and Don rivers. Due to the fact that
the bug has no local entomophages, this pest is con-
sidered a dangerous invader that can cause significant
damage to Russian forestry. Effective measures against
the oak lace bug have not yet been developed. The ar-
ticle analyzes information on ecology, trophic prefer-
ences and the distribution of the bug in the world and

dutocaHutapus. KapaHtuH pactenunii = 18
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Ha TeppuTopuu Poccun. MacimTabHbIN S5KCIIEPUMEHT,
IIPOBEJIEHHBIN aBTOpaMu cTaTbu B ouare C. arcuata
B Pecmy6sivike AZipiree, ToKa3aj, YTO XUMUUeCcKue Ie-
ctunupel «JlokyctuH, KC» u «3cnepo, KC» obnamatoT
BBIPQYKEHHBIM HOKZAYH-3(G(PeKTOM, KOTOPBIN TPUBO-
IOUT K Tubeyiu mopsaka 89-95% ocobelt BpeauTesis
Ha 2-11 IeHb ITocjie 00paboTky. OLHAKO STH ITPeIrapaThl
He UMEeIOT OBUIIUIHOTO IeUCTBUSA, U TIOCJIe 06paboTKU
nybpaB YMCJIEHHOCTDb KJIoIa 6bICTPO BOCCTAHABIIN-
Baetcs. Haubosee 3hheKTUBHO YHUUTOXKAET ITUTAI0-
HIMXCA IMYUHOK KJIona «BuTokcubanniing, [1». CHATD
BOTIPOC O HaJIeXXHOU 3aliuTe AyO6paB MOXXHO UHTPO-
IyKiyel B Poccuio crienuajlu3mpoOBaHHOTO [Tapasu-
Touna-giteena Erythmelus klopomor Triap., KOTOPBIT
obuTaeT B ecTeCTBEHHOM apeajie Bpenutesa B CIIA.
VccienoBaHus 10 IPUMEHEHUI0 TIapa3suTOUIOB B EB-
pOIIe TI0Ka He J1aJIv TI0JIOKUTEIbHbIX Pe3yIbTaToB. Vc-
IIBITAHUS PSI/la SHTOMOTIATOTE€HHBIX TPMO0B B Typruu,
Xopeatuu u CJIOBaKUU TTOKA3aJIX BBICOKYI0 3((HeKTUB-
HOCTh HEKOTOPBIX I'PpuOOB IMPOTUB KJiona. Tak, Beau-
veria pseudobassiana BbI3bIBaJ BBICOKYH CMEPTHOCTD
HuM®d u nmaro (cMmepTHOCTb 80 1 90% COOTBETCTBEH-
HO) B TeueHuUe 14 THeH.

Knrwuesste cnosa. [1y6oBasi Kpy>XeBHUIIA, KJIOTI,
Corythucha arcuata, ny6paBbl, KADAaHTUHHbBIE BpeIHbIE
OpraHuaMbl, yuiep6, MeToabl 60PbObI.

BBEJEHUE

yboBas KpyxeBHUIla Corythucha arcuata
(Say, 1832) (Hemiptera: Tingidae) oTHO-
CHUTCSI K YHUCJIy OMACHBIX WHBA3WUBHBIX
BUJIOB KJIOMOB (CM. puc. 1), KOTOPBIN
okoJio 20 JeT Ha3a[, ObLI 3aHeceH B MTa-
JINI0 U TIOCTENEHHO PaCIpOCTPaHUII-
Ccs BO MHOTUX €BPOIIENCKUX CTpPaHax,
B Typuuu u orMeueH B Mpane (Ghahari
et al., 2012; EPPO, 2023). B cBoeM NepBUYHOM apeaje
(Bup, pacmpocTpaHeH Bo MHOruX imrrarax CIIIA u Ha 1ore
KaHa/ipl) KJIOIT OTHOCUTCS K YKCJy HEPUSTHBIX IS
JIIoJlell BpeouTeiell 1 HAaHOCUT JIMIIb OTPaHUYEHHBIN
yiep6 HEKOTOPBIM BUIAM Iy6OB, OLHAKO IIPU BBICO-
KOU TJIOTHOCTY TIOIYJISIIIUY BPEeAUTENS HaOII0IaeTcs
TIpeXXIeBpeMeHHOE OTa/laHUe JINCThEB AePEBBEB Iy6a
Quercus spp. (Williams et al., 2021). OTcyTcTBuE 3 dHek-
TUBHBIX CPEACTB 1 METOJ0B GOPLOBLI ¢ HUM IIPUBEJIO
K TOMY, YTO BPEJIUTEb BO BTODUYHBIX apeasiaX BbI3BaJ
yrpo3y TpaHchopMalluy CYUIECTBYIOIINX APEBECHBIX
sKocucTeM. Ilocjae TOoro kKak nay6oBas KpY>KEBHUIIA
Ha TeppuTopuu Poccuuy BrepBble ObLIa OGHApPyKeHA
B 2015 1. B KpacHOZapCcKOM Kpae, KJIOI 3HAYUTEJIbHO
pacipui cBoi hopMuUpYyIOIIMiicad MHBA3UBHBIN ape-
aJl ¥ B TeYEHUE TTOCTENYIOUUX HECKOJBKUX JIET CTAaJ
3aMeTHBIM BpemutesneM nay6a (IllypoB u mp., 2017;
Neimorovets et al., 2017; Musolin et al., 2022).

B mauHOII cTaThe IIPUBEIEeHbI 0006IIeHHbIE CBE-
JIeHUS 110 PacIpOCTPaHEeHUI0, BPeLOHOCHOCTH U DKO-
Jiorum ny60BOU KpyKeBHUIIBI Corythucha arcuata (Say),
a TaK’ke IIPOAHAJIM3UPOBAHbI MePhI 60PHOBI C Bpeau-
TeJieM ¥ KOHTPOJIS €T0 YMCIEeHHOCTH, KOTOPbIE TIPU-
MEHSIOTCS 3a PyOeXXOM U UCHbITaHbI B Poccuiickoii
depepanuun.

on the territory of the Russian Federation, and ana-
lyzes modern control measures used in other coun-
tries. The results of using pesticides against oak lace
bug in Russia are given. A large-scale experiment con-
ducted by the authors of the article in the outbreak of
C. arcuata in the Republic of Adygea showed that the
chemical pesticides “Locustin, KS” and “Espero, KS”
have a pronounced knockdown effect, which leads to
the death of about 89-95% of pest individuals in the
second day after the treatment. However, these drugs
do not have an ovicidal effect, and after the treatment
of oak forests, the number of bugs is quickly restored.
Most effectively, the feeding larvae of the bug are killed
by “Bitoxibacillin, P”. The issue of reliable protection of
oak forests can be resolved by introducing into Russia
a specialized egg parasite Erythmelus klopomor Triap.,
which lives in the natural range of the pest in the United
States. Studies on the use of parasitoids in Europe have
not yet given positive results. Tests of some entomo-
pathogenic fungi in Turkey, Croatia and Slovakia have
shown the high effectiveness of some fungi against the
bug. Thus, Beauveria pseudobassiana caused high mor-
tality of nymphs and adults (mortality of 80 and 90%,
respectively) within 14 days.

Key words. Oak lace bug, bug, Corythucha arcuata,
oak forest, quarantine pests, damage, control methods.

INTRODUCTION

ak lace bug Corythucha arcuata (Say, 1832)

(Hemiptera: Tingidae) belongs to danger-

ous invasive bug species (see Fig. 1), which

was introduced into Italy about 20 years

ago and gradually spread to many Europe-
an countries, Turkey and was detected in Iran (Ghaha-
ri et al., 2012; EPPO, 2023). In its primary range (the
species is distributed in many states of the USA and in
southern Canada), the bug is among the pests that are
unpleasant for humans and causes only limited dam-
age to some oak species, however, at a high density of
the pest population, premature leaf fall of Quercus spp.
oak trees is observed (Williams et al., 2021). The lack
of effective means and methods of dealing with it has
led to the fact that the pest in the secondary areas has
caused a threat to the transformation of existing tree
ecosystems. After the oak lace bug was first detected in
Russia in 2015 in Krasnodar Krai, the bug significant-
ly expanded its emerging invasive area and over the
next few years became a noticeable oak pest (Shchu-
rov et al., 2017; Neimorovets et al., 2017; Musolin et
al., 2022).

This article provides generalized information on
the distribution, harmfulness and ecology of the oak
lace bug Corythucha arcuata (Say), as well as analyzes
the pest control and control measures that are used in
other countries and tested in the Russian Federation.

Mait N2 2 (14) 2023 19



WCCNEOOBAHUE UHBA3UIM  INVASION STUDIES

BUOJIOTUS 1 BPEJJOHOCHOCTbDb
IYBOBOH KPY;KEBHUIIbI

Tpoduueckuii anamu3. [lyGoBas KpyxeBHua C. arcu-
ata, KaK OITaCHBIN MHBA3WBHBIM BPeIUTENb, BHECEHA
B EQUHBIN TTepeveHb KapaHTUHHBIX 06beKTOB EBpa-
3UHCKOr0 SKOHOMMYECKOTO coto3a (Pemenue CoBeTa
EASC N2 158 ot 30 HOos16ps 2016 r.). Ha Tepputopunu
EBpomnel u Typuuu C. arcuata mopa)kaeT MECTHBIE BUbL
ny6a u ux rubpuznsl (MapTeiHOB, Hukynuna, 2019;
MeTomu4yecKkue peKOMeHAaluu 110 3aiure..., 2019;
Béalacenoiu et al., 2021a). HecMoTps Ha To, 4TO pyc-
CKOe Ha3BaHUe BUja — «oyboBast KpyKeBHUIa» (AaHTJI.
«oak lace bug»), BpeguTesnb He IBIsETCS MOHODATOM.
B nipenenax HATUBHOI'O ¥ BTOPUYHOTO apeajoB ay60o-
Bas KPY>KEBHUIIA TTOBPEXAET LEJBbIN PsJ IleHHEeN-
IIVX IPEBECHBIX U KYCTAaPHUKOBBIX IIOPOJ, M3 CUCTEMA-
TUYECKU JaJIeKUX CEMEUCTB U POIOB. Tak, 1o JaHHBIM
psila UCTOYHUMKOB, Ny0oBash KPY>KEBHUIA 3aCEJITET
pacTeHus MUPOKOTO Kpyra BumoB (cM. Tabauily). [Ipu
5TOM HY’>KHO OTMETUTD, UTO 06HapyKeHUe 0co6el KITo-
T1a Ha TeX WJIY UHBIX BUIaX PACTEHUM HE 03HAYAET, UTO
JIIaHHBIE BUJIBI CJIEIYET PACCMaTPUBATh B KAUECTBE XO-
351€B Iy0OBOI KPY>KEBHUILBI.

Takoke B 1a60PaTOPHBIX ONbITaX BepHAPAMHEIN
(Bernardinelli, 2006) ycTaHOBJIEHO, YTO IPU MUTAHUU
HuMG} ny60BOY KPY>KEBHUIIBI HA CPe3aHHBIX JTUCTHIX
€BPOIENCKUX BUIOB Ay6a (4epenryaTom, myImnucToM,
CKaJIbHOM, TyPeIKOM) 60Jiee TTOJIOBUHBI YNCJIEHHOCTHU
JINUMHOK B OIIBITE IOCTUTJIO CTAIUY UMaro. AHAJIOT VY-
Hble Pe3yJbTaThl IIOJIYUeHbI IJis MaJuHbL (R. idaeus)
U eXXeBUKU KyCTUCTOH (R. fruticosus). IIpu moMeIneHuu

BIOLOGY AND HARMFULNESS
OF OAK LACE BUG

Trophic analysis. The oak lace bug C. arcuata, being
a dangerous invasive pest, is included in the Com-
mon List of Quarantine Pests of the Eurasian Econom-
ic Union (Decision of the Council of the EAEU No. 158
dated November 30, 2016). On the territory of Europe
and Turkey, C. arcuata infests local oak species and
their hybrids (Martynov, Nikulina, 2019; Methodologi-
cal recommendations on control..., 2019; Balacenoiu
et al., 2021a). Despite the fact that its common name
is “oak lace bug”, the pest is not a monophage. Within
the native and secondary ranges, oak lace bug damag-
es some valuable tree and shrub species from systema-
tically distant families and genera. Thus, according to
some sources, oak lace bug inhabits plants of a wide
range of species (see Table). At the same time, it should
be noted that the detection of bug individuals on cer-
tain plants species does not mean that these species
should be considered as its hosts.

Also, in laboratory experiments by Bernardinelli
(Bernardinelli, 2006) it was established that when feed-
ing on cut leaves of European oak species (petiolate,
downy, rocky, Turkish) more than half of the larvae in
the experiment reached the adult stage when oak lace
bug nymphs fed on cut leaves of European oak species
(petiolate, downy, rocky, Turkish). Similar results were
obtained for R. idaeus and R. fruticosus. When placing
the bug on C. sativa, R. caesius and R. canina, less than
25% of larvae developed into imagoes. When nymphs
are released on the leaves of an introduced to Europe

Puc. 1. Umaro u knagka savu, y60Boi Kpy>XeBHULbI Fig. 1. Imago and egg-laying oak lace bug Corythucha
Corythucha arcuata (Say, 1832) (hoTo O.W. PackuHa)  arcuata (Say, 1832) (photo by D.I. Ryaskin)

dutocaHutapus. KapaHtuH pactenuin = 20



WCCNEOOBAHUE MHBA3UN
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Ta6uauiia. Tpodrueckue NpeanouTeHs Ay60Boii kpy:keBHUIIbI Corythucha arcuata (Say, 1832)
Table. Trophic preferences of Corythucha arcuata (Say, 1832)

HassaHue BHJja KOPMOBOI'O pacTeHUs

Host plant species name

CeMeiiCcTBO JlaTuHCKOEe Ha3BaHMe HCTOYHUK
Family Latin name Pycckoe HazBaHUE Source
BykoBsie (Fagaceae) Quercus alba ny6 Gesblit Connor, 1988
Q. muehlenbergii ny6 MioneHn6epra Dobreva et al., 2013; Kiiclik-

Q. macrocarpa

Iy KPYITHOTLIOIHBIN

Q. prinoides

Iy KapJIMKOBBIV CheI0OHbI
KaIlTaHOBUIHBIA

Q. montana, syn. Q. prinus

y6 KauITaHOBBIN

Q. petraea

Iy6 CKaJIbHBIN

Q. pubescens

1y0 IyIIMCTHIN

basmaci, 2014

Q. cerris ny06 TypermKu

Q. bicolor y6 IBYILIBETHBIN Puttler et al., 2014
Q. acutissima ny6 ocTpenmmi

Q. gambelii ny6 Tam6ena

Q. robur ny6 uepenryaThii Bopwucos u np., 2018

Q. robur var. fastigiata

Iy6 YepenryaThli,
IexopatuBHas Gopma

Q. macranthera

y6 KPYITHOTIIBLIbHUKOBBIHN

Q. variabilis

Iy0 M3MEHYVBBIN

Q. hartwissiana

ny6 lapTBUCa

Q. x hyspanica (eCTeCTBEHHbBIHN r'UOPUT,
Q. suber u Q. cerris)
(natural hybrid of Q. suber and Q. cerris)

Iy UCTIaHCKUH

Q. petraea subsp. iberica

ny0 CUATIETIBETKOBBIN

Q. palustris

y6 60JIOTHBIN

Q. pedunculiflora

1y6 HOXKKOILIBETHBIN

Borisov et al., 2018

Q. pyrenaica ny6 mUpeHenCKu
Q. stellata ny6 3BE3qUaThI Csoka et al., 2019;
Q. dentata Iy6 3y6uaThIi Zighnska, Lis, 2020

Q. mongolica

y6 MOHTOJIbCKUH

Q. aliena Iy6 MHO3EMHBIN
Q. lyrata y0 TUPOBUHBIN
Q. frainetto y6 BEHTePCKUI Williams et al., 2021

Q. castaneifolia

Iy0 KauITaHOJUCTHBIN

HaOJII0IEHYSI aBTOPOB
authors’ observations

WnbpMmossle (Ulmaceae) Ulmus minor BSI3 MaJIbIN Neimorovets et al., 2017;
N MeTomuueckue
PosouBerHbie (Rosaceae) Prunus avium YeperrHs
peKOMeHaI K
Kienossle (Aceraceae) Acer laetum KJIEH KaIllaJoKUHCKUHI o 3amure..., 2019
. " Methodological
A. platanoides KJIEH TIJIaTAaHOBULHBIA .
recommendations
Bo6osrie (Fabaceae) Robinia pseudoacacia po6MHUS TOoXKHOAKaIueBas  on control..., 2019
PosorBeTHbie (Rosaceae) Malus sylvestris sI6JIOHS JlecHas Chireceanu et al., 2017;

IlnaTtaHosbie (Platanaceae)Platanus orientalis

ITaTaH BOCTOYHBIN

MeTomuueckue
pexkoMeHIAI N
o 3amure..., 2019
Methodological
recommendations
on control..., 2019
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Tao6auua. IIpogoskeHUe
Table. Continuation

HasBaHue BIJa KOPMOBOTO PacCTE€HUS
Host plant species name

CeMmeiicTBO JlaTMHCKOe Ha3BaHUe HcTouHUK
Family Latin name Pycckoe Ha3BaHue Source
BykoBeie (Fagaceae) Castanea dentata KalITaH 3y6uaThlit MapThIHOB, HUKynIMHa,
R . 2019; MeTonmuyeckue
C. sativa KallTaH II0CeBHOU

PEeKOMEeHJalluu I10 3alluTe...,

Po3sonBerHbie (Rosaceae) Crataegus spp.

GOSIPBIITHUK 2019; Toy6 u np., 2020

BepesoBeie (Betulaceae)  Corylus spp.

Martynov, Nikulina, 2019;

UH .
femuHa Methodological recommen-

Alnus incana

oJbxa cepast dations on control..., 2019;

A. glutinosa subsp. barbata

Golub et al., 2020
ostbXa 6opojaras

D6eHoBbBIE (Ebenaceae) Diospyros kaki

XypMa BOCTOYHAadA

ViBoBnie (Salicaceae) Salix caprea

MBa KO3bs Sotirovski et al., 2019

CnoxxHo1iBeTHbIe (Aster-  Inula helenium
aceae)

JE€BACUII BBICOKUI

PosorsetHbie (Rosaceae) Rosa canina

IMUIIOBHUK COOAYMi

Posorerubie (Rosaceae) Rubus idaeus

R. ulmifolius

MaJInHa 00BIKHOBEHHAs MeTomuyecKue
€KOMEH/IAIIVY 110 3aIUTE...
€)XeBUKAa BA30JIMCTHAS 12)019 Alart T ¢

Methodological recommen-
dations on control..., 2019

Po3sonBerHbie (Rosaceae) R. fruticosus

e)XKeBUKa KyCTUCTas Bernardinelli, 2006

PozorBeTHbIie (Rosaceae) R. caesius

e)XeBUKa cu3asa MapTbsiHOB, HukynuHa, 2020

Martynov, Nikulina, 2020

PozorBeTHbIie (Rosaceae) Chaenomeles spp.

ariBa Grozea et al., 2021

FBobosvie (Fabaceae) Cercis canadensis

6arpsHHUK KaHaICKUHN Musolin et al., 2022

KJIOTIa Ha JIMCThs KalTaHa rmoceBHoro (C. sativa),
eXXeBUKU CcU30i (R. caesius) U MIKUIIOBHUKA cO6aUbETO
(R. canina) meHee 25% IMYMHOK Pa3BUBAJIOCh B MMAro.
[Tpu BeITTyCcKe HUM () Ha JIUCThS UHTPOLYIIVPOBAHHOTO
B EBpomy 13 CeBepHOl AMepuku y6a kpacHoro (Q. rub-
ra), my60B 1ipo6kroBoro (Q. suber) u kameHnuHoro (Q. ilex),
6epesbl (Betula spp.), s6aouu (M. domestica), KieHa 1o-
JeBoro (A. campestre), TIOKHOILIaTaHOBOTO (A. pseudopla-
tanus) n ssceHenucTHOTrO (A. negundo) pa3BUTUS 0cObel
KJjoma He rmpoucxoamio (Bernardinelli, 2006).

PesynbTaThl TPOOUUECKOTO aHAIN3A, [I0 MHEHUIO
aBTOPOB, CBUZETEJBCTBYIOT O TOM, UTO B [TajieapKTUKe
uMeeTcs 60JIbIII0E KOJIMUYECTBO BULOB KOPMOBBIX pac-
TEeHUH KJIOIIa, XOTsI, HECOMHEHHO, OCHOBHBIMU pac-
TEHUSMU-X0351€BaMU SIBJISIOTCS Pa3Hble BUABI ny6a.
B03MO0XHOCTb TTOJHOIIEHHOTO Pa3BUTHUSA AYO60BOU
KPY’>KeBHUIIBI OT JUUYWHKYU JI0 UMaro Ha MHOTHUX pac-
TEHUSIX, YKa3aHHBIX B KAUECTBE KOPMOBBIX, HY)K/IA€T-
Cs B IOTIOJTHUTENbHOM M3yUYEeHUU B CBI3U C TEM, UTO
Ha JIePeBbSIX U KyCTapHUKAaX U3 ceMelicTBa Po301BeT-
HbIe B BBICOKOI YMCJIEHHOCTHY Pa3BUBAETCS BHEIIHE
CXOJIHBIHM BUJ, — ITPYyLIeBas KPyKeBHUTIA Stephanitis pyri
(Fabricius, 1775), a Tak>ke y3kuii onurodar, Tpohude-
CKU CBSI3aHHBIN TOJIBKO C IIPeICTaBUTEIIMY poma [1a-
taH (Platanus spp.), — IaaTaHoBas kpyxeBHuua C. ciliata
(Say, 1832), criocob6Hast pa3BUBAThCS Ha SICEHAX U HE-
KOTOPBIX APYTUX Iopogax (MeToguyecKkue peKOMeH-
IAllY 110 BBIABJIEHNIO..., 2009).

JKOJIOTUS U BPEIOHOCHOCTh. CpaBHEHNE BhI-
’kuBaeMocTu C. arcuata B peTMoHaX ¢ OJIM3KUMU K-
MaTHUYeCKUMU ycioBusaMu B CeBepHOU AMepuke
u EBporne nokassiBaeT (Balacenoiu et al., 2021a), uTo
JIMMUTUPYIOIIVE KIuMaTuueckue (GakTopbl, KOTOPbIE

from North America Q. rubra, Q. suber and Q. ilex, Betu-
la spp., M. domestica, A. campestre, A. pseudoplatanus and
A. negundo, no bug development was noted (Bernardi-
nelli, 2006).

The results of trophic analysis, according to the
authors, indicate that in the Palearctic there is a large
number of species of host plants of the bug, although,
undoubtedly, different species of oak are the main
ones. The possibility of full-fledged development of
oak lace bug from larva to imago on many plants indi-
cated as host plant requires additional study due to the
fact that an outwardly similar species develops in high
numbers on trees and shrubs from the Rosaceae fam-
ily — Stephanitis pyri (Fabricius, 1775), as well as a nar-
row oligophage trophically associated only with repre-
sentatives of the genus Platanus (Platanus spp.), C. ciliata
(Say, 1832), which can develop on ash trees and some
other species (Methodological recommendations for
detection..., 2009).

Ecology and harmfulness. A comparison of the
survival of C. arcuata in regions with similar climat-
ic conditions in North America and Europe shows
(Balacenoiu et al., 2021a) that there are practically no
limiting climatic factors that would restrain its repro-
duction, at least in the south of Russia. During the adap-
tation period, local natural entomophages and patho-
genic microorganisms do not yet have a significant
impact on the size of the invader population.
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OBl CIEePXKMBAJIY €TI0 Pa3MHOXKEHUE, IT0 KpaliHel Mepe,
Ha 1ore Poccuu, mpakTUYEeCKU OTCYTCTBYIOT. B mtepuop,
AKKJINMaTHU3alY MECTHbIe IPUPOAHbIE DHTOMO(Aru
1 ITATOT€HHbIE MUKPOOPTaHM3MbI ITOKA HEe OKA3bIBAIOT
CYIIIECTBEHHOTI'O BJIUSHUS Ha YNCIEHHOCTD ITOITYIAIUYN
WHBakmepa.

B 10)KHOM YacTy BTOPUYHOIO apeaJia B Poccuu
ny6oBasg Kpy)XeBHUIIA cIlocob6HA B 3aBUCUMOCTU
OT TeMITEpPATyPHBIX YCJIOBUUA pa3sBUBATHCSI B TPeX
ITOKOJIEHUSX B TeUEHUE T0lla, B GOJIBIINHCTBE €BPO-
MeNCKUX CTPaH TaK)Xe 3aPerucTPUPOBAHO Pa3BUTUE
TPETBHETO ITOKOJIEHN S, OHAKO TP OJIaTOITPUSTHBIX yC-
JIOBUSIX BO3MOXKHO Pa3BUTHE JIOIOJIHUTEIbHBIX FeHe-
panuit (MapTeiHOB, HukynuHa, 2020; MeToguyecKkue
peKoMeHIallMU 10 3aIIuTe..., 2019).

CorylacHO IPOBEIIeHHBIM HccienoBanuam (Me-
TOLUYECKUEe PEKOMEH/IAIIMHU 110 BhIIBIEHUIO..., 2015),
Iy6oBast KPy»KeBHUIA CITOCOGHA 3aCEIUTh GOJIBIIYIO
YacTh TEPPUTOPUY BoCcTOUHO-EBPOIIEHiCKOM paBHUHBI
(mo 60° c. 111. BKIIIOUKUTENBHO) B FPaHUIIAX PacIpocTpa-
HeHwus ny6a yepenrgaToro. /lyb B ycioBusx wora Poccuu
SIBJISIETCSI OHOW M3 OCHOBHBIX JIECO06Pa3YIOUIUX T10-
pox. Tak, Tosibko B KpaCcCHOZapCKOM Kpae Ha ero J0J10
PUXOAUTCS 0K0JI0 50% Bcero jiecHOro GoHIa.

Haunbonpminii Bpen, KOTOPBIH MOXXET HaHECTU
ny6oBas KPy)KeBHUIIA PACTEHUIO, — TO ITOJIHOE I10-
pakeHue Bcell IOBEPXHOCTU JIMCTOBOM MJIACTUHKU.
CylecTBeHHAs HeraTUBHAs POJIb BEIPAXKAETCS TaKXKe
B 3arpsi3HEHUY JIUCThEB 9KCKPEMEHTAMY U SK3YBUSIMU
JIMYMHOK KJIOIIA.

3acenennsble C. arcuata JTVCTbS C BEPXHEH CTOPO-
HBbI TPUOGPETAIOT CBETIbIM MEJIKOTOUEeUHbIHN nuddy3-
HBIY OPHAMEHT (CM. puC. 2), a U3aJI1 CUJIbHO TIOBpe-
JKJIeHHBbIE KPOHBI 1yOOB BBITISAAT 00ECIIBEUEHHBIMY,
OJIEKJIO-CepPO-)KeJITOBAaTbIMU MJIU JIake GejiecbIMU
(cM. puc. 3). [Ipu unciaeHHOCTU Gojiee 10 IUUYMHOK
Y B3POCJIBIX 0COOE Ha OJIVH JIUCT YK€ B HadaJie JieTa
MOTYT IIOSIBUThCS MIePBble MPU3HAKY XJIOPO3a, KOTO-
pBIil 06BIYHO HaUuMHAETCs BOJIM3Y KPYIHBIX KUJIOK

Puc. 2. Jluctba pyba c cumntomamm nopaxkenus  Fig. 2. Oak leaves showing
symptoms (leaf chlorosis) of oak
lace bug (photo by D.I. Ryaskin)

(xnopo3 nuctbeB) fy60BON KpyXXeBHULEN
(choTo O.U. PackuHa)

In the southern part of the secondary range in
Russia, the oak lace bug is able to develop in three
generations during the year, depending on tempera-
ture conditions, the development of the third genera-
tion is also reported in most European countries, how-
ever, under favorable conditions, the development of
additional generations is possible (Martynov, Nikuli-
na, 2020; Methodological recommendations on con-
trol..., 2019).

According to the studies (Methodological recom-
mendations for detection..., 2015), the oak lace bug is
able to populate most of the territory of the East Euro-
pean Plain (up to 60° N inclusive) within the bound-
aries of the common oak. Oak in the conditions of the
south of Russia is one of the main forest-forming spe-
cies. Thus, only in Krasnodar Krai it accounts for about
50% of the total forest fund.

The greatest harm that oak lace can cause to a
plant is the complete damage of the entire surface of
the leaf blade. A significant negative role is also ex-
pressed in the contamination of leaves with excrement
and exuvia of bug larvae.

Leaves infested with C. arcuata acquire a light,
finely punctate, diffuse ornamentation on the upper
side (see Fig. 2), and from a distance, heavily damaged
oak crowns look discolored, faded grayish yellowish,
or even whitish (see Fig. 3). With a population of more
than 10 larvae and adults per leaf, the first signs of
chlorosis may appear already at the beginning of sum-
mer, which usually begins near the large veins of the
leaf blade, where feeding individuals often concentrate.
This causes premature defoliation, disruption of photo-
synthesis, slowing down the growth and development
of plants. All this can lead to an imbalance in ecosys-
tems. So, according to a study by Serbian scientists,
with oak leaves being severely damaged by C. arcuata,
photosynthetic activity decreases by 58.8%, transpira-
tion activity — by 21.7%, and stomatal conductance de-
creases by 35.7% (Paulin et al., 2020).

Premature defoliation be-
comes noticeable already in the
second or third year after the tree is
populated with oak lace bug. Such a
picture, for example, was observed
by the authors of the article in 2021
in the city of Maikop and its envi-
rons, throughout the valley of the
Belaya River up to the village of Gu-
zeripl, along roads and paths lead-
ing to the high mountain plateau of
Lago-Naki, to the Guamsky ridge,
and in many other places in this re-
gion.

The appearance of an ag-
gressive phytophage in natu-
ral oak stands has negative con-
sequences for local ecosystems,
since it contributes to the viola-
tion of their stability and can lead
to the succession of these ecosys-
tems (Methodological recommen-
dations for identification..., 2015).
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JINCTOBOM IJIACTUHKHU, I/e YacTO KOH-
HMEeHTPUPYIOTCS MMUTAINECST 0CO0U.
STO BBI3BIBAET IIPEXIEBPEMEHHYIO Jie-
Gonmaruio, HapymeHue (OTOCUHTESA,
3aMeJlJIeHrEe POCTa ¥ Pa3BUTHUS pacTe-
HUU. Bce 9TO MOXXeT IPUBECTU K HAPy-
LIeHUI0 paBHOBeCUS 3KocucTeM. Tak,
COTJIAaCHO HCCJeINOBAaHUI0 cepbCcKuUX
YUEeHBIX, TIPU CUJIbHOM IOPaXeHUU
nuctbeB nyb6a C. arcuata (GOTOCUHTE-
TUYecKas aKTHMBHOCTb CHMIXKaeTcCsd
Ha 58,8%, akTUBHOCTb TpPaHCIIKpa-
nuu — Ha 21,7%, a ycTbUUYHAaA IIPO-
BOAUMOCTb yMeHblaeTca Ha 35,7%
(Paulin et al., 2020).
[TpexaeBpeMeHHas Jedonauaus
CTAaHOBUTCS 3aMeTHOU y)ke Ha BTO-
poii-TpeTuti rof rmocie 3acejeHus ae-
peBa ny60BOM Kpy)XeBHUIEH. Takyto
KapTWUHY, K IPUMEPY, aBTOPBI CTAaThbU
Habaoganu B 2021 r. B I. Malikomne
¥ OKPECTHOCTSIX, 110 BCE IOJINHE PEKU
Besot BIIIOTH /10 TTOcesiKa ['y3epUTLIb,

BZIOJb IOPOT U TPOTI, BeJyIUX Ha BbI- | M
coxkoropHoe miaro Jlaro-Haku, K ['y-  pye. 3. ILly6, nopaseHHbIi fy6OBOil

aMCKoMy Xpe6Ty, 1 BO MHOTUX IPYTUX  KpyxeBHULEi. Poccus, Pecny6nmka
Apbires, ntonb 2021 r. (hoto O.U. Packuna)  July 2021 (photo by D.I. Ryaskin)

MecTax 9TOIr'0 PETHOHA.
[TosiBJIeHUWE arpeCcCUBHOTO (QUTO-
¢hara B MpuUPOIHBIX TYOOBBIX PEBOCTOSIX UMEET Hera-
TUBHBIE [TI0CIEACTBUS IJIS IOKAJIbHBIX 9KOCHUCTEM, I10-
CKOJIBKY CTIOCOOCTBYET HapyIIeHUI0 UX YCTOMYUBOCTHU
¥ MOJKET IIPUBECTU K CYKIIECCUU 3TUX dKocucTeM (Me-
TOAMYECKIe PEeKOMEHIAIIMHY 110 BhIABJIEHUIO..., 2015).
Tak, B KpacHOapCKOM Kpae Iof, yrPo30¥ CyIeCTBO-
BaHUS MOTYT OKa3aThCs JIOKAJIbHBIE TTOTTYJIAIIUY Pel-
Kux hopm ny6a, BKIIFOUEHHBIX B KpacHyI0 KHUTY Kpas:
ny6 HOXKOIBeTHBIN (Q. robur subsp. pedunculiflora
((K. Koch) Menits., 1967) u 1y6 KpyIHOITBLIBHUKOBBIH
(Q. macranthera Fisch. et C.A. Mey. ex Hohen., 1838).
Macmrabuoy uuBasuu C. arcuata Ha CeBepHOM
KaBkase crioco6CTBYIOT MUTPAIMOHHASA aKTUBHOCTD
U mupokas mojamdarusg BHAa, a TakKKe pas3sBUTad
TPaHCIOPTHAsA MHGPACTPYKTYPA, MO IePKUBAIOIAS
3HAYUTEJIbHBIN I'PY30II0TOK M3 PAOHOB IPUCYTCTBUS
YY’>KEPOAHBIX BPETHBIX OPraHM3MOB B HOBbIE PETHOHBI
(Becenuna, Kuiib, 2021). CiieLyeT OTMETUTD, UTO IIepe-
MelleHue AYO0BOM KPY>KEBHUIIBI MOYKET OCYIIECTBIISITh-
Cs1 Ha TPAHCIIOPTHOM CPEJICTBE, KOTOPOE HaXOIMJIOCh
BJIECHOM 30HE B OUare KJjora. B 3ToM cirydyae BO3MOXeH
3aB03 UMAaro KJIoIa Ha JIeCATKY U COTHYU KUJIOMETPOB.
YUmnThIBas MOJMBOJBTUHHOCTD 1 BBICOKUM IIOTEH-
LyaJI pacceeHus, mocturaiomyii 120 kM B rog (MapThI-
HOB, HukynuHa, 2020), y)xe B 6yivKaiive rofibl, eCJIu
He IPeIPUHSATH MEPbI IT0 KOHTPOJII0 BPEAUTEIS, CIIENY-
eT OKUIaTh 3HAUYNTEJIbHOI'0 POCTa YMCIEHHOCTH C. arcu-
ata B TyOOBBIX Jiecax Ha BCell TEPPUTOPUM I0Ta 1 IIEHTPa
Poccun. [TpuXomuTCs KOHCTaTUPOBATh, UTO U B CYy6TPO-
IUYECKOM 30He UepHOMOPCKOTO mobepeXkbss Poccuii-
ckoit ®enepanuy O BTOPOM MOJ0BUHBI jieTa 2018 T.
CTaHOBUTCS BCE MEHbBIIIE U MEHbIIIE MECT, I'/ie ObI NyObl
He ObLIN 3acejIeHbl 3TUM BpenuTeneM (BOpHCcoB u Op.,
2018; CtprokoBa u 1p., 2019; Becenuna, Kub, 2021).

MEPBI BOPbBBI C IVBOBOM
KPY>KEBHUILIEN
Mepsbl 60pbOBI C LyGOBOI KPy:KeBHHUIIEH 3a py6e-
’KOM. Ha CeroHANIIHNY JeHb B INTEPaType UMEIOTCS

Tk S it

Fig. 3. An oak tree affected by an oak
lace bug, Russia, Republic of Adygea,

So, in Krasnodar Krai, local populations of rare forms
of oak, included in the Red Book of Krai, may be un-
der the threat of existence: Q. robur subsp. pedunculiflo-
ra (K. Koch) Menits., 1967 and Q. macranthera Fisch. et
C.A. Mey. ex Hohen., 1838.

The large-scale invasion of C. arcuata in the North
Caucasus is facilitated by migratory activity and wide
polyphagy of the species, as well as a developed trans-
port infrastructure that supports a significant traffic
flow from areas where alien pests are present to new
regions (Besedina and Kil, 2021). It should be noted
that the movement of the oak lace bug can be carried
out on a vehicle that was in the forest zone in the bug
outbreak. In this case, adult bugs can be introduced for
tens and hundreds of kilometers.

Given the multivoltinism and high potential for
spreading, reaching 120 km per year (Martynov, Ni-
kulina, 2020), in the coming years, if no measures are
taken to control the pest, a significant increase in the
number of C. arcuata in oak forests throughout the
south and center of Russia should be expected. We
have to admit that in the subtropical zone of the Black
Sea coast of the Russian Federation, since the second
half of the summer of 2018, there are fewer and few-
er places where oaks are inhabited by this pest (Bori-
sov et al., 2018; Stryukova et al., 2019; Besedina, Kil,
2021).

OAK LACE BUG CONTROL MEASURES

Oak lace bug control measures in other countries. To
date, there is evidence in the literature of testing some
control methods for C. arcuata and its populations con-
trol. One such method is the use of yellow glue, light
green funnel and suction traps (Williams et al., 2021;
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InaHHble 00 UCHBITAHUU II€JIOTO PsAfa METOHOB HJIS
60pB6HI ¢ C. arcuata ¥ KOHTPOJIS YUCIEHHOCTHU €T0 I10-
Iy, OLHUM U3 TaKUX METOJIOB SIBJISETCS UCITOJb-
30BaHMe JKEJIThIX KJIESAIINX, CBETJIO-3€JIEHbIX BOPOH-
K00Opa3HBIX U BcachiBawImux JjoBymek (Williams et
al., 2021; Balacenoiu et al., 2021b). OgHako MoHL00HbIe
cpencTBa 60JIbIlle ITOIXOAAT AJIsT PAHHEr0 BhISIBJICHU,
obcremoBaHUsI 1 MOHUTOPUHTA, a He JIJII HETIOCPe/I-
CTBEHHOM 60PHOBI C BPeAUTEIEM.

Mepoii 60pb6bI, MMeIoel 60MbIION ITOTEHIN-
aJI, HO TI0Ka He MpUHeCIIed JOJIKHBIX Pe3yJIbTaTOB,
ABJISETCS OMOJIOTMYECKUHM MeToJ, 3aKJII0UaoUIiCs
B MCIIOJIb30BaHMU ITAPa3UTOUI0B-dHTOMOMAaros. Ox-
HUM 13 TaKuX 3PHEeKTUBHBIX GMOJIOTUYECKUX aT€HTOB
MOXXET CTaTh CPaBHUTEJIbHO HEJABHO 00HAPY >KEHHBIHT
B [IEPBUYHOM apeaJie 06UTaHUS y60BOM KPY>KEBHUIIBI
rapasuTudeckuit sitieen Erythmelus klopomor Triapit-
syn, 2007 (Hymenoptera: Mymaridae). YcTaHOBJIEHO,
uto E. klopomor 9BisgeTCSI OOUHOYHBIM I1apasuToO-
unoM sautl C. arcuata; pa3MHOXaeTCs OH B OCHOBHOM
IMapTeHOreHeTUUEeCK) C HeUaCTON perucTpaluei cam-
110B. CaMKu cpasy I1ocJie OTPOXKIEHUS U3 TUIL XO3IUHA
IV Yepe3 KOPOTKUY ITPOMEKYTOK BPeMEHU CITOCOGHBI
K sgilekaike, 3aHuMawiei 3—5 MuH. JKusHeHHbIN
IIWKJI OT AWIIA O ©UMaro cocTaisieT oT 11 1o 17 cyT.
(cpennee 3Havenue — 14,15 + 0,4 cyT.). [IpooJKY-
TEeJIbHOCTD )KU3HY UMAaro B CPeIHEM COCTaBJISAET 48 U
(Puttler et al., 2014).

B Hacrosiee BpeMs E. klopomor BbisiBieH B CIIIA
B 36 OKpyrax B LiTaTe Muccypu, AByX — B lITaTe M-
JINHOMC, yeTbipex — Bo ®dyopuie u 1o ogHoMy — B Ce-
BepHOU KaponuHe u Mapunienge. [10-BULUMOMY,
OH pacIpocTpaHeH 0oJiee MUPOKO. B Muccypu 3TOT
IMapasuTOU, BBISBISJICSA TaKXe B APYTUX X03s5€Bax:
C. cydoniae (Fitch), C. marmorata (Uhler), C. pergandei
Heidemann, C. ciliata (Say), Gargaphia solani Heidemann
u Pseudacysta perseae (Heidemann) (Puttler et al., 2014).

B Poccuu, Kak 1 B IPYyrUX €BPOIIENCKUX CTpaHax,
3TOT HTOMO(MAr He BBHISIBJIEH, OLHAKO HEOOXOLUMO
OLIEHUTH PUCKYU €TI0 BO3MOXKHOU MHTPOLYKITUY B hop-
MUPYIOIWTCI MHBAa3UBHBIN apeaJst Kjoma ny60Boi
KPY>KEBHMUIIBI ¥ TOJIBKO B CJIyuyae HEBBICOKOTO YPOBHS
TaKOI'0 PUCKA ITPOBECTU €TI0 UHTPOAYKIIUIO. ITO IT03BO-
JIUT 3aIIyCTUTh €CTECTBEHHBIE ITPOIIECCHI PETYINPOBa-
HUS YUCJIeHHOCTHU ¢putodara, u ero BpeLOHOCHOCTh
U YMCJIEHHOCTh CHU3STCS.

K mepcrieKTMBHBIM areHTaM GMOJIOTUYECKOTO
KOHTPOJISI Iy6OBOM KPY>KEBHUIIBI MOXKHO OTHECTH Ce-
BepPOaMePMKAHCKUX XUIITHBIX KJIOTIOB-MUpPU Hyaliodes
vitripennis (Say, 1832) u Deraeocoris nebulosus (Uhler,
1872) (Hemiptera: Miridae) 1 KJIOIOB-aHTOKOPUT,
Orius insidiosus (Say, 1832) (Hemiptera: Anthocoridae)
(Connell, Beacher, 1947), yeii moTeHIMaJ Kak 6110J10-
T'MYECKOT0 areHTa IMPOTUB y60BOM KPY>KEBHUIIBI E1I]e
IIPEICTOUT BBISICHUTb.

HexoTopble yHUBepcalbHble XUIHUKY, TaKue
KaK KpacHble JieCHble MypaBbu Formica rufa Linnaeus,
1761 (Hymenoptera: Formicidae), us6eratoT qy60By0
KPY>KEBHUILY, IaXKe eCJIV 3apa’keHHbIe JIMCThS Tajia-
0T Ha 3eMJII0 PAJOM C UX MypPaBEHMHUKOM, ITPENIIO-
JIOXKUTEJIbHO M3-3a COIEePKAHNI HEKOTOPBIX XUMUYe-
CKUX COeIMHEHUH, TPUCYTCTBYIONIUX Ha TeJe MMaro
u HuUM® ny60BOI KpykeBHUIHI (Paulin et al., 2020).

NMmewTca ¢GparMeHTapHbBIE CBeIeHUI
00 MCITOJIb30BAaHUY MECTHBIX XUIIHUKOB U Iapasu-
TOUJIOB, PACIIPOCTPaHEHHBIX B EBpoIIe, TpoTUB 1Oy60-
BOM KpY>XeBHUIIBI. Tak, COOOIIEHUS O IEPCIIEKTUBAX

Béalacenoiu et al., 2021b). However, such tools are more
suitable for early detection, survey and monitoring,
and not for direct pest control.

A control measure that has great potential, but has
not yet brought proper results, is the biological meth-
od, which consists in the use of entomophagous para-
sitoids. One of such effective biological agents can be
relatively recently detected in the primary habitat of
the oak lace bug, Erythmelus klopomor Triapitsyn, 2007
(Hymenoptera: Mymaridae). It is stated that E. klopomor
is a solitary parasitoid of C. arcuata eggs; it reproduces
mainly parthenogenetically with infrequent regis-
tration of males. Females immediately after hatching
from host eggs or after a short period of time are ca-
pable of oviposition, which takes 3—5 minutes. The life
cycle from egg to adult is from 11 to 17 days (average
value — 14.15 + 0.4 days). The average lifespan of adults
is 48 hours (Puttler et al., 2014).

Today, E. klopomor was detected in the United
States in 36 counties in Missouri, two in Illinois, four
in Florida, and one each in North Carolina and Mary-
land. It appears to be more widespread. In Missouri,
this parasitoid has also been detected in other hosts:
C. cydoniae (Fitch), C. marmorata (Uhler), C. pergandei
Heidemann, C. ciliata (Say), Gargaphia solani Heide-
mann and Pseudacysta perseae (Heidemann) (Puttler et
al., 2014).

In Russia, as in other European countries, this en-
tomophage has not been detected, however, it is neces-
sary to assess the risks of its possible introduction into
the emerging invasive range of the oak lace bug, and
only in the case of a low level of such a risk, to intro-
duce it. This will allow launching the natural processes
of regulating the number of phytophages, and its harm-
fulness and population will decrease.

Promising biological control agents for oak lace
bug include Hyaliodes vitripennis (Say, 1832) and Derae-
ocoris nebulosus (Uhler, 1872) (Hemiptera: Miridae) and
Orius insidiosus (Say, 1832) (Hemiptera: Anthocoridae)
(Connell, Beacher, 1947), whose potential as a biologi-
cal agent against oak lace bug remains to be seen.

Some common predators such as Formica rufa
Linnaeus, 1761 (Hymenoptera: Formicidae), avoid oak
lace bug, even if infected leaves fall to the ground near
their anthill, presumably due to the content of some
chemical compounds present on the body of oak lace
bug imagoes and nymphs (Paulin et al., 2020).

There is fragmentary information on the use of
local predators and parasitoids common in Europe
against oak lace bug. So, reports about the prospects
for the use of larvae of Chrysoperla carnea (Stephens,
1836), Pseudomallada sp. (Neuroptera: Chrysopidae)
and Harmonia axyridis Pallas, 1773 (Coleoptera: Cocci-
nellidae) in Hungary and some spiders (Araneae: Sal-
ticidae) in Italy, as natural biological agents in the con-
trol of populations of oak lace bug, so far have not had
a noticeable effect (Paulin et al., 2020; Bédlacenoiu et
al., 2021h).

Another proposed method of biological con-
trol could be the use of insecticides based on ento-
mopathogenic fungi. The method is the most accept-
able alternative to the use of chemical pesticides, as
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UCIIOJIb30BAHUS JIMUYMHOK 3JIaTOTJIa3KW OOBIKHOBEH-
HoU Chrysoperla carnea (Stephens, 1836), 3/1aTOrIa30K
pona Pseudomallada sp. (Neuroptera: Chrysopidae)
¥ KOPOBKU-apJiekuHa Harmonia axyridis Pallas, 1773
(Coleoptera: Coccinellidae) B BeHTpuu 1 HEKOTOPBIX
MayKoB-CKaKyHYMKOB (Araneae: Salticidae) B Utamuu,
KaK eCTeCTBEHHBIX GMOJIOTUYECKUX aT€HTOB IPU KOH-
TPOJIe YUCJIEHHOCTHU TIOMYIAINY NyO0BOM KPY)>KEBHU-
1IbI, TIOKA He OKazaJiu 3aMeTHOro BiausHug (Paulin et
al., 2020; Balacenoiu et al., 2021b).

JpyruM rpepJjaraeMbIM METOJIOM 610JIOTUYECKO-
T'0 KOHTPOJISI MOXET OBITh MCIIOJIb30BaHNE NHCEKTH-
IIVJIOB Ha OCHOBE SHTOMOIIATOT€HHBIX TPUO0B. MeTo[
SABJIIeTCS HauboJiee MpUeMJIeMON abTEPHATUBOM HC-
TTOJIb30BAaHUI0 XUMUYECKUX ITECTUIIUIOB, TaK KaK 3TU
rpubsl 60Jiee 6e30IacHbI JIs YeJIOBeKa, )KUBOTHBIX
U OKPY’KaIoIIel Cpebl.

VicubpITaHUS psijla SHTOMOIIATOTEHHBIX TPUOOB
(Metarhizium anisopliae, Beauveria bassiana, B. pseudobas-
siana, Isaria fumosorosea, Myriodontium keratinophilum)
IIPOTUB KJIOTIa yGOBOY KPYKEBHUIIBI ObLIIY TPOBEIE-
HBI B 1a60paTOpHBIX ycaoBUsaX B Typuuu (Sdnmez et
al., 2016). Bunbl Beauveria bassiana n B. pseudobassiana
okazajach HauboJiee 3(pGeKTUBHBIMU IIPOTUB KJIOIIA,
IIpY 3TOM B. bassiana BbI3bIBAJ CAMYI0 BEICOKYIO CMEPT-
HOCTh KakK HUM{, TaK U UMaro (Co cMepTHOCThIO 80
1 90% COOTBETCTBEHHO) B TeueHMe 14 fHeHl. DTOT U30-
JISIT TaKXKe LEMOHCTPHUPOBAJI BBICOKYIO CTEIIEHb I10pa-
JKeHUST MUKO30M KakK HMM®, TaK ¥ B3POCJbIX 0cobel
(77 1 83% COOTBETCTBEHHO).

M. KoBau c coaBTopamu (Kovac et al., 2020; 2021)
IpY IIPOBEIEHU Y ncclienoBaHuii B XopBaTuu u CjioBa-
Kuu uHpopMupoBaiu 06 0cobeHHOCTAX (PU3U0TIOTUY
¥ BO3JEUCTBYUS HAa BPeAUTENS YEThIPEX IMUPOKO pac-
MIPOCTPAHEHHBIX B MUPE SHTOMOIIATOTE€HHBIX 'PUGOB
B. pseudobassiana, Lecanicillium pissodis, Akanthomyces
attenuatus u Samsoniella alboaurantium. B pesynbraTe
UX UCCJIeJIOBaHMU orpenesieH Haubosee 3 GHEeKTUB-
HBIU Buf, rprba, KOTOPBIM OKa3ajcs U30JgaT B. pseudo-
bassiana. YpOBEHb CMEPTHOCTH KJIOTIa cocTasJisti 80%,
a CTeleHb MOpakKeHMsI MUKO30M B3POCJIBIX 0cobel
C. arcuata 661518 0K0JI0 70% uepes 14 mHel mocie 06-
paboTKM.

XUMUYECKUH METOJi KOHTPOJIS 38 YNCJIEHHOCThIO
C. arcuata (Say) UMeeT KaK LOCTOMHCTBA, TaK U HEJIO-
craTku. CuCTeMHble MHCEKTUIUIBI, CKOPEE BCETO,
SIBJISIFOTCS JIVUIIMM BapUaHTOM, ITOCKOJIbKY U INYWH-
KU, ¥ UMaro KJoIla, HaXOsCh Ha HW)KHEUW CTOpOHe
JINCTBEB, OTHOCUTEJIBHO 3aLIUIIEHBI OT BO3/IECTBUS
TIECTUIIUIOB.

CepbckuMu crnelpajucTaMu B paMKax 60pbObI
C UHBA3WBHBIM KJIOTIOM OBLIM MCIIBITAHBI XUMUYE-
cKre nHceKTuIuabl «budentpun» (Bifenthrin) ¢ mpu-
MeHsieMOoU KoHIeHTpanueh 0,05%, «bynpodesun»
(Buprofezin) — 0,05%, «Tuametokcam» (Thiameto-
xam) — 0,02%, «A6aMekTuH» (Abamectin) — 0,065%.
DKCIIEPMMEHTHI TTOKa3aJiy, YTO Yepes 2 JHS I0oCcie
o6paboTku 5 HeKTUBHOCTL «BrudeHTprHA» B IIoJa-
BJIeHUM HUMQ AyO6OBOM KPY>KEBHUIIBI COCTABJISAIA
100%, a achdpekTuBHOCTD «TraMeToKcamMa» — 99,34%.
Y ABYX OPYTUX UHCEKTUIULOB 3(D(HEKTUBHOCTD ObLIIa
HEMHOT0 MeHblIle: y «AbaMeKTuHa» — 81,77% u y «By-
npodesuHa» — 64,98%. [1ociie necsaTu fHel TpuUMeHe-
HUS UHCEKTUIUIOB 3 (P eKTUBHOCTD «TMaMeToKcaMa»
u «budenTpuHa» cocraBuiia 100%, npu s3ToM apdex-
TUBHOCTB «BymnpodesuHa» yBeauumiach o 81,50%,
a «AbaMexTuHa» — 100 97,28% (Opexuh u gp., 2019).

these fungi are safer for humans, animals and the
environment.

Testing some entomopathogenic fungi (Metar-
hizium anisopliae, Beauveria bassiana, B. pseudobassiana,
Isaria fumosorosea, Myriodontium keratinophilum) against
oak lace bug were carried out in laboratory conditions
in Turkey (Sénmez et al., 2016). The species Beauveria
bassiana and B. pseudobassiana proved to be the most
effective against the bug, while B. bassiana caused the
highest mortality of both nymphs and imagoes (with
a mortality rate of 80 and 90%, respectively) within
14 days. This isolate also showed a high degree of fun-
gal infection of both nymphs and imagoes (77 and 83%,
respectively).

When conducting research in Croatia and Slova-
kia, M. Kovac (Kovac et al., 2020; 2021) informed about
the features of the physiology and impact on the pest of
four widespread entomopathogenic fungi in the world
B. pseudobassiana, Lecanicillium pissodis, Akanthomyces
attenuatus u Samsoniella alboaurantium. As a result of
their research, the most effective fungus species was
determined, which turned out to be a B. pseudobassiana
isolate. The bug mortality rate was 80% and the fun-
gal infection rate of C. arcuata imagoes was about 70%
14 days after treatment.

Chemical control method of C. arcuata (Say) po-
pulation has both advantages and disadvantages. Sys-
temic insecticides are likely the best option as both
larvae and imagoes of the bug are relatively protected
from pesticide exposure while on the underside of
leaves.

As part of the control of invasive bugs, Serbian
specialists tested chemical insecticides Bifenthrin with
applied concentration 0.05%, Buprofezin —0.05%, Thi-
ametoxam —0.02%, Abamectin — 0.065%. Experiments
showed that 2 days after treatment, the effectiveness
of Bifenthrin in suppressing the nymphs of oak lace
bug was 100%, and the effectiveness of Thiametoxam
was 99.34%. The other two insecticides were slightly
less effective: Abamectin at 81.77% and Buprofezin at
64.98%. After ten days of application of insecticides,
the effectiveness of Thiametoxam and Bifenthrin was
100%, while the effectiveness of Buprofezin increased
to 81.50%, and Abamectin — up to 97.28% (Dreki¢ et
al.., 2019).

In Serbia, 3 more preparations against oak lace
bug were also tested: Deltamethrin with an applied
concentration of 0.05%, Flonicamid — 0.014%, Aceta-
miprid — 0.025%. The test results showed that two days
after treatment, the effectiveness of the drugs used
based on the active ingredients Deltamethrin and Ace-
tamiprid was 100%. Flonicamid had a significantly
lower efficiency — 76.4%. 10 days after treatment with
insecticides Deltamethrin and Acetamiprid, their ef-
fectiveness in suppressing the number of lace bug was
99% (Drekié et al., 2021).

In Romania, taking into account factors such as
mode of action of the insecticide (contact or systemic)
and application volume (low volume (LV) of 30 1/ha and
ultra-low volume (ULV) of 3 I/ha), synthetic insecticides
were tested for oak lace bug population control: contact
pyrethroid Alfametrin (Alfametrin 10 CE) and systemic
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Ha Teppurtopum Cepbuu Takke OBIIN MIPOTE-
CTUPOBAHBKI ellle 3 TIpernaparTa MpoTUB Ay60BOY KPy-
JKeBHUIBL: «JleqbTraMeTpun» (Deltamethrin) ¢ npu-
MeHseMol KoHIeHTpauein 0,05%, «DIoHuKaMumL»
(Flonicamid) — 0,014%, «Auetamunpun» (Acetami-
prid) — 0,025%. Pe3ysbTaThl UCITBITAHUS TTOKA3AJIH, YTO
yepes JIBOe CYyTOK rocjie 06paboTku 3hheKTUBHOCTD
IIPUMEHSIEeMBbIX ITPEIapaToB Ha OCHOBE aKTUBHBIX UH-
IrPeIueHToB «JleJibTaMeTpUHa» 1 «AIleTaMUAIIPUIA» CO-
craBuia 100%. «DIOHUKAMUI» UMEJI 3HAUUTEJILHO 00-
Jiee HU3KY10 3 GHeKTUBHOCTD — 76,4%. CrycTs 10 gHell
rmocJie 06paboTKY NHCEKTULIUAAMU «/leTbTaMeTPUH»
U «AlleTaMUIpUa» ux 3PHEeKTUBHOCTh OHABIECHUSI
Y CJIEHHOCTY KPY KEeBHUIIbI cocTaBmsia 99% (Drekic et
al., 2021).

B PyMBIHUY C yu4eTOM TakuX (haKTOPOB, KaK CII0-
cob JericTBUA MHCEeKTUNMJa (KOHTAKTHBIA UJIU CU-
CTEMHBIN) 1 00beM 06paboTku (ManooobeMHubIH (MH) —
30 si/ra u ynprpanuskuit 06beM (ULV) Ha ypoBHE 3 J1/
ra), 6bLIM MCIBITAHbI CUHTETUYECKNE NHCEKTUIIW I
ILJIST KOHTPOJISI YUCJIEHHOCTY AYyG0BOM KPYKEBHUIIBI:
KOHTAKTHBIA MUPETPOUIHBIN «AnbhameTpun» (Al-
fametrin 10 CE) u cuCTeMHBI HEOHUKOTUHOWUHBIA
«Aruc» (APIS 200 SE). 9P eKTUBHOCTD KaXKI0T0 CO-
craBuiia 91-96% (Balacenoiu et al., 2021a).

OnHaKo, JaXke B cjydyae yCIIEIHON eqUHOBpe-
MeHHOU XUMUUecKoi 06paboTKM, CyIeCTBYET BbICO-
KU PUCK ITIOBTOPHOT'O 3apaKeHUI HaCaXKIEeHUM, YTO
BJIEUET 3a 060 ITOBTOPHYI0 MHOTOKPATHY0 06paboT-
KY IJIsT JOCTUKEHUS JOJDKHOTO pPe3ysbTara. B 60/IbImx
nybpaBax xuMuyeckas 60pb6a IpakTUIeCKU HEBO3-
MOXKHa. Bo-TIepBbIX, 3TO 6bLJIO GBI IOPOTO ¥ HAKJIAIHO,
0c06eHHO ITOTOMY, UTO, CKOpee BCero, oTpebdyeTcs 60-
Jiee OgHO¥ 06paboTKY B TeUEeHUE ce30Ha. BO-BTOPHIX,
YTO ele 6ojiee BaXKHO, TaKas TsoKeaas XUMUUYecKas
Harpyska Ha JyOOBBIE JiIeca BEI3OBET OUE€Hb CEPbE3HBIE
He)XeJlaTeJIbHbIe HelleJeBble TIOCTIEICTBUA. [103TOMY
KJIACCUYECKUH OUOJIOTUYECKUHN MEeTOM KOHTPOJIS,
I0-BUIUMOMY, SIBJISIETCS €UHCTBEHHBIM BO3MOXKHBIM
BapuaHTOM GOPBLOLI C JAHHBIM KJIOIIOM B €T'0 HETABHO
3axBaueHHOM apeaJie. Ho IpUHATHUIO U TIPUMEHEHUO0
TaKOM IIPOTrpPaMMbl 0MOMETOIA JOJKHEI IIPEIIIEeCTBO-
BaThb MaciuTabHble MCCIeL0BAHUS HelleJeBbIX Opra-
HM3MOB U THIATEJIbHBIN aHAJIN3 ITOTEHIINAJIbHBIX He-
JKeJIaTeJIbHbIX 9KOJIOTHYECKUX 9(D(HEKTOB.

PacnpocTpaHeHue Ay6G0BOIi Kpy»KeBHHUILbI
B Poccuiickoii ®eaepanuu 1 Mepbl 60pbObI C 3THM
BpepuTtesgeM. COTylacHO LJaHHBIM (DUTOCAHUTAPHO-
ro MOHUTOPUHTA, IPOBOAUMOr0 Poccenbxo3Han30-
poM, Pociieco3ammuTol, U UHBIM OIy6JIMKOBAHHBIM
MaTepuajiaM, BpeUTelb K HACTOALIEMy BpeMeHU
[IPUCYTCTBYET Ha TeppUTOpuu Bcero Kpeima, MPpOHUK
B PocToBcky0 06sacTh, CTaBpomoibCckuli kpaii, Ka-
pavaeBo-Yepkecckytw Pecnybinuky, KpacHogapcKuii
Kpaim, a Takke B cocemHue pecry6auky: xHyo Oce-
Tui0 1 Abxaszuio (CTIpaBOYHUK 10 KAPAaHTUHHOMY...,
2021; Musolin et al., 2022).

[Tokxa Hay4yHBIE€ U3bICKAHMS M0 MOUCKY 3ddek-
TUBHOTO GMOJIOTMYECKOTr0 areHTa MpPOoTUB Ay60BOU
KPYy>KeBHUIIB! ellle He YBEHUYAJINCh YCIIeXOM, CTPAHHBI,
Ha YbMX TEPPUTOPHUIX PACIIPOCTPAHUIICA KJIIOI C. arcu-
ata, TPOJOJXKAIOT UCTIBITAHUS UHCEKTUIUIOB, YTOOHI
XOTb KaK-TO OTPAHUYUTh CTPEMUTEIbHOE HAIlIECTBUE
IaHHOTO MHBakIepa. B KpacHomapcKkoM Kpae oTede-
CTBEHHBIMU CIIEIIUATIUCTAMU ITPOTUB IyO0BO KPY>KeB-
HUIIBI OBLTY UCITBITAHBI 6MOPAIIMOHATbHbIE ITPEeTIapaThl

neonicotinoid Apis (APIS 200 SE). The effectiveness of
each was 91-96% (Bilacenoiu et al., 2021a).

However, even in the case of a successful one-
time chemical treatment, there is a high risk of re-in-
festation of plantations, which entails repeated mul-
tiple treatments to achieve the desired result. In large
oak forests, chemical control is practically impossible.
Firstly, it would be expensive and time consuming, es-
pecially since more than one application per season is
likely to be required. Secondly, and more importantly,
such a heavy chemical load on oak forests will cause
very serious undesirable off-target effects. Therefore,
the classical biological control method seems to be the
only possible option for controlling this bug in its re-
cently invaded range. But the adoption and applica-
tion of such a biomethod program must be preceded
by large-scale studies of non-target organisms and a
thorough analysis of potential undesirable environ-
mental effects.

Spreading of oak lace bug in the Russian Fe-
deration and its control measures. According to the
data of phytosanitary monitoring conducted by Ros-
selkhoznadzor, Roslesozashchita, and other published
materials, the pest is currently present on the territory
of the entire Crimea, has been introduced into Rostov
Oblast, Stavropol Krai, Karachay-Cherkess Republic,
Krasnodar Krai, as well as into neighboring republics:
South Ossetia and Abkhazia (Handbook on Quaran-
tine..., 2021; Musolin et al., 2022).

While scientific research to find an effective bio-
logical agent against oak lace bug has not yet been suc-
cessful, countries where C. arcuata has spread, continue
to test insecticides in order to somehow limit its rapid
invasion. In Krasnodar Krai, biorational preparations
“Biostat, K” and “Ephoria, KS” were tested by Russian
specialists against oak lace bug (Besedina et al., 2021).
During the tests, it was found that the treatment with
Biostat at a consumption rate of 1 l/ha leads to a de-
crease in the number of the pest gradually and is ac-
companied by a prolonged effect. Thus, during the first
day after treatment, the mortality of larvae and adults
was only 63.7%, on the 3'-7®" day — 86.4-87.5%, and
on the 14™ day it reached 98.2%. And when treated with
the composition of preparations Biostat + Ephoria at
consumption rates of 1 I/ha + 0.04 1/ha and 1 1/ha +
0.081/ha, it was found that the bug mortality on the first
day was 98.3-100.0%. In these variants, high efficiency
rates were maintained for 14 days after treatment, and
the tested formulations were comparable in efficiency
at the consumption rates of the Ephoria preparation of
0.04 1/ha and 0.08 I/ha, which are 4-8 times lower than
the recommended for this insecticide norms against
other types of pests.

An extended experiment on the use of chemical
and bacteriological pesticides in the outbreaks of C. ar-
cuata was carried out by the authors of this article in
the Kurdzhipsky district forestry of the Maikop forest-
ry of the Republic of Adygea in July 2021 with the par-
ticipation of employees of the FBU “VNIILM”, FGBU
“VNIIKR”, the Center of Forest Health of the Republic
of Adygea (Maikop), OO0 PO Sibbiopharm. The first
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«Buocrat, K9» u «3dopus, KC» (Beceguna u np., 2021).
B Xome ucnbITaHW# 6BLIO YCTAHOBJIEHO, UTO 06paboT-
Ka «BrocTaToM» TP HOpMe pacxoja 1 ji/ra IIPpUBOIUT
K CHIDKEHUIO YMCJIEHHOCTY BPEAUTENs IOCTEIIEHHO
U TIPY 3TOM COITPOBOK/IAETCS ITPOJIOHTUPOBAHHBIM 3(-
exToM. Tak, B TeueHMe IIePBbIX CYyTOK 11ocjie 06paboT-
KKJ CMEPTHOCTD JINUMHOK ¥ UMaro COCTaBUJIa TOJIbKO
63,7%, Ha 3-u—-7-e cyTku — 86,4-87,5%, a Ha 14-e cyT-
KM oHa gocturaja 98,2%. A rmpu 06paboTke KOMIIO3H-
yel mpernapaToB «BuocTaT» + «3¢gopusi» Ipu HOpMax
pacxoma 1 ji/ra + 0,04 s/ra u 1 j/ra + 0,08 joi/ra ycra-
HOBJIEHO, UTO r'beJib KJIOTIOB yoKe Ha ITePBbIe CyTKU CO-
crasydia 98,3-100,0%. B paHHBIX BapraHTaX BBICOKME
nokasaTesiv 3QPEeKTUBHOCTHU MO IEPKUBAJIUCH B TEUE-
Hue 14 cyTok mocjie 06paboTKU, MPpUUYEeM UCITbITAHHBIE
(hopmynsamyy 6b1TM COMTOCTABUMBI 10 3(PHEKTUBHOCTU
Ipu HOpMax pacxoza mpernapara «3dopus» 0,04 j/ra
u 0,08 ji/ra, KOTOphIe B 4—8 pa3 HUXKe PEKOMEHIyeMON
JLJISI 3TOTO MHCEKTUITNIA HOPMBI ITIPOTUB APYTUX BUIOB
BpenuTeNEN.

PacHmiupeHHBIN DKCIIEPUMEHT T10 IPUMEHEHUIO
XUMUYECKUX U 0aKTEePUOJOTMUYECKUX MEeCTULIUI0B
B ouarax MaccoBOro pasaMHoxeHus C. arcuata GBI
IpOBeJleH aBTOpaMu JJaHHOU cTaThu B Kypaxurnckom
Y4aCTKOBOM JIECHUYECTBE MalKOIICKOTO JIECCHUYECTBA
Pecriybsivku Afibireu B utosie 2021 I. IIPU YUYaCTUU CO-
TpyLHUKOB ®BY « BHUNJIM», ®TBY «BHUWKP», LleH-
Tpa 3amuThl Jeca Pecriybnuku Anpires (r. Mawkor),
OO0 TIO0 «Cub6uodapm». [TepBas YacTb 9KCIIEPUMEHTA
10 TIPUMEHEH U0 XUMUYECKUX TECTUIIUAO0B ObLJIa TPO-
BeJleHa B HOUHOe BpeM4 c 21 Ha 22 uioJid. B kauecTBe
XUMUYECKUX MTEeCTUIUAO0B UCITONb30BaNIU «JIOKYCTUH,
KC» u «3cnepo, KC», npousBogumbie AO «Ille1KOBO
ArpoxuM» 1 paspelleHHble K IPUMEHEeHHUI0 Ha Tep-
puTtopuu Poccutickoi demepauy MPOTUB KJIOTIA Y-
60BOI KPY>XeBHUILLI. Pe3ylIbTaThl IPUMEeHEHUS 3TUX
IIperrapaToB MTOKa3aJiy, YTO Ha BCEX YUETHBIX ITYHKTaX
yepes 2 HeJleJu ITocje 06paboTKY MPOU30IIes CUIb-
HBIY POCT YMCJIEHHOCTU JUUMHOK KJIOTIa — UX YKCJIO
BO3POCJIO B 4 pasa 10 CPaBHEHUIO C IIePBOHAYAIbHBIM
yueToM. [IpenmnosaraeTcs, 4To oba mperapaTa BbI3bI-
BaloT rubesib 3HAUUTEJIbHOTO UKCJIa ITUTAIOIIUXCS JIH-
YMHOK, HO 9TU IIperapaThl He 06J1aaioT OBUILIUIHBIM
IeCTBUEM U UMEIOT He3HAUUTENbHBIN CPOK COXPaH-
HOCTH Ha ITOBEPXHOCTH JINCThEB. B UTOre 13 He 1Morub-
IIKUX I10JT BO3IEHCTBHUEM IIperapaToB AUl KJIOIa IPo-
UCXOAUT OTPOXKAEHUWE JUUYNHOK, HEKOTOPbIe U3 HUX
noru6aroT, Tora Kak 60JIbIIMHCTBO 0CO0€E ITPOI0JIKa-
0T TUTaThcsa. KpoMe TOro, mMaro KJolla OUYeHb aKTHB-
HO JIETAIOT, ¥ y’Ke Uepe3 HeCKOJIbKO THEH ITocye OMphI-
CKUBaHMS, KOTJa Ipernapar IepecTaeT IeiiCTBOBATh,
MpUJIeTEBIINE U3 OKPYXKAMIUX Heo6paboTaHHBIX
YYaCTKOB 0CO0OW OTKJIQIBIBAIOT SAHIIA, U ITPOUCXOIUT
OBICTPOE BOCCTAHOBJIEHNE YUCIIEHHOCTH KJIOIIA.

B Apyrom BapuaHTe, IPOBEIEHHOM B T€ K€ CPOKU
U TIPY aHAJIOTUYHBIX YCIOBUIX, IPOTUB JINUNHOK JIy-
60BOI KPYKEBHUIIBI SKCIIEPUMEHTAJIbHO TPUMEHIIN
0akTepraJibHbIe MpenapaThl 6MOJOTUYECKOTO Iei-
ctBud: «Jlenumonun, CKM», «BUTOKCUOAMIIINH, [1»
u «Jlenuponug, IT». YdeT CMePTHOCTHU JUUNHOK OBLI
npoBeneH Ha 5, 10 1 15-# gHU mocje obpaboTku. Hau-
6oJiee cubHBIN 3(h(eKT Ha 5-11 JeHb Iocje 06paboTKYU
rokasanu «butokcubauyiuH, [1» (ypoBeHb CMEPTHO-
CTU cOCTaBIAI 95,86%) u «Jlenuponum, IT» (97,14%).
Ha 15-i1 meHb nocyie 06paboTKy B BapuaHTe C IIPU-
MeHeHUueM «Jlenmuponuma, CKM» Haba0gaIcs POCT
YUCJEHHOCTU JIMUMHOK KJjoma B 2,79 paza. B urtore

part of the experiment on the application of chemical
pesticides was carried out at night from 21 to 22 July.
“Lokustin, KS” and “Espero, KS” produced by Schelko-
vo Agrokhim and approved for use in the Russian Fe-
deration against oak lace bug, were used as chemical
pesticides. The results of the use of these drugs showed
that at all registration points, 2 weeks after treatment,
there was a strong increase in the number of bug lar-
vae — their number increased by 4 times compared to
the initial count. Both drugs are expected to kill a sig-
nificant number of feeding larvae, but these drugs are
not ovicidal and have a short shelf life on the leaf sur-
face. As a result, larvae hatch from the bug eggs that
did not die under the influence of preparations, some
of them die, while most individuals continue to feed.
In addition, bug imagoes fly very actively, and already
a few days after spraying, when the drug ceases to act,
individuals that have arrived from the surrounding un-
treated areas lay eggs, and the bug population is quick-
ly restored.

In another variant, carried out at the same time
and under similar conditions, bacterial preparations
of biological action were experimentally used against
oak lace bug larvae: “Lepidocid, SKM”, “Bitoxibacil-
lin, P”, and “Lepidocid, P”. Accounting for the mortali-
ty of larvae was carried out on the 5™, 10" and 15" days
after treatment. The strongest effect on the 5" day after
treatment was shown by “Bitoxibacillin, P” (mortality
rate was 95.86%) and “Lepidocid, P” (97.14%). On the
15" day after treatment, in the variant with the use of
“Lepidocide, SKM”, an increase in the number of bug
larvae by 2.79 times was observed. As a result, “Bitoxi-
bacillin, P” ensured the death of 72.87% of feeding lar-
vae, and “Lepidocid, P” — 42.86%.

Thus, based on field experiments, it is possible to
conclude that the chemical pesticides “Lokustin, KS”
and “Espero, KS” have a pronounced knockdown effect,
which leads to the death of about 89-95% of pest indi-
viduals on the 2"¢ day after treatment, however, both
drugs do not have an ovicidal effect and after treatment
with oak forests they quickly decompose and after a few
days they have no effect on bugs. Treatments with bac-
terial preparations show that the preparations have
a significantly longer effect on the bug than chemical
pesticides and remain on the surface of the leaves for
along time. It most effectively destroys the feeding lar-
vae of the bug “Bitoxibacillin, P”. Taking into account
the results of field experiments, as well as the biology
of the pest, it can be assumed that the development of
the bug will take place in three generations during the
summer season and total treatments with chemical or
bacterial preparations will be required with an inter-
val of about 15 days, starting from May to September.

Taking into account that oak lace bug populates
not only oak, but also other associated plants (primar-
ily blackberries, elms, raspberries), then, in addition
to the use of pesticides in oak forests, it will be neces-
sary to treat thickets of some shrubs. This should also
take into account restrictions or prohibitions on the use
of pesticides in certain areas (for example, in special-
ly protected natural areas and in urban areas). Thus,
it is necessary to search for preparations that would
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«BuTtokcubanuniauy, I1» obecrneuns rubeab 72,87%
NUTAIINXCSI IMUYNHOK, a «Jlenmumonng, IT» —42,86%.

TakuM 06pa3oM, Ha OCHOBAHUU MOJIEBBIX OIIbI-
TOB BO3MOYXHO CZIeJIaTh BBIBOJ, YTO XMMUUECKUE IIe-
cTununel «JlokyctuH, KC» u «3crepo, KC» obiamaior
BBIPQ)KEHHBIM HOKZAYH-3(G(PEeKTOM, KOTOPBIY TPUBO-
IuT K Tubenu mopsaaka 89-95% ocobell BpeauTess
Ha 2-# IeHb [Tocjie 06paboTKY, ogHaKo o6a Impernapara
He UMEIOT OBUIIMIHOTO AeHCTBUS U TTocie 06paboTKuU
ny6paB OHU GBICTPO pasjlaraloTcs U yXXe yepes He-
CKOJIBKO JJHEH He OKa3bIBAIOT BO3EHCTBYA Ha KJIOIOB.
O6paboTku 6aKkTepuaJbHBIMY IIperapaTaMy MOKa3bl-
BAIOT, UTO ITPeTIapaThl UMET CYILIeCTBEHHO 60ee -
TeJIbHOE JIeMCTBYE Ha KJIOTIA, YeM XMMUYECKHE TTECTH -
LIUIBI, ¥ TOJITOE BPEeMS COXPAaHSIIOTCS Ha [IOBEPXHOCTU
JmcTbeB. Hanbosee 3h(heKTUBHO YHUYTOXKAET IMUTAT0-
HIVXCS IMUMHOK KJIoIIa «BUTOKCUOaUILINH, [1». Yun-
TBIBasi PE3YJIbTAThI ITOJIEBBIX SKCIIEPUMEHTOB, a TAK)Ke
OGMOJIOTHIO BPEINTEJIST, MOXKHO I10JIaraTh, UYTO Pa3BUTHE
KJIoT1a 6yIeT ITPOXOINTh B TPEX TeHEePaIlUIX B TeUeHUe
JIETHETO Ce30Ha U MOTPEeOYETCSI TPOBEAEHNE TOTAJb-
HBIX 06Pab0TOK XMMUYECKUMY WX OaKTepUaJIbHBIMU
IpernaparaMy C MHTePBAJIOM OKOJIO 15 AHel, HaunHas
C Mas 10 CeHTSAOPb.

[IpyHMMas BO BHUMAaHUeE TO, YTO Ay6oBast Kpy-
JKEBHUILA 3aceyisgeT He TOJbKO Ay6, HO U JpyTrue Co-
MyTCTBYIOIIME pacTeHus (IIPeXXie BCETO, EXEBUKY,
BSI3, MAJIMHY), TO, KpOMe NMIPUMEHEHUS MeCTUIUI0B
B ny6paBax, Heo6X0auMOo 6yIeT MPOBOIUTE 06paboTKY
3apociiell HEKOTOPBIX KYyCTAPHUKOB. [TpY 5TOM HYKHO
TaK)Xe YYUTBIBATh OTPAHUYEHUS WJIU 3aTIPET Ha IIPU-
MeHeHUe TTeCTUIIUA0B Ha HEKOTOPBIX TEPPUTOPUIX
(HampuMep, Ha 0C000 OXPaHIEeMbIX IIPUPOSHBIX TEPPU-
TOPHUSIX U B TOPOJICKUX YCIIOBUSAX). TakuM 06pa3oM, He-
06X0[TIM TTOVCK IIPeTIapaToB, KOTOPhIE ObI AJIUTEIbHOE
BpeMs (He MeHee 2—3 MeCsI1IeB) COXPaHSIINCDh Ha JIUCTE
1 obecrnevnBay IIPOJIOHTMPOBAHHOE IeHICTBYE Ha JIN-
YHUHOK KJIOITa.

3ARKJIIOYEHUE

OCHOBBIBASICh Ha BBINIETTPUBEIEHHOM aHAJIU3E I10 TTPU-
MeHeHUI0 (PUTOCAHUTAPHBIX MeP IIPOTUB KJI0TIa Ay60-
BOM KPY>KEBHUIIBI, MOXXHO CZIEJIATh BBIBOZ, YTO CTPATe-
T'US 3alIUTHI JIeCa OT STOT'0 BPEIUTEIS HE MOXKET ObITh
IIOCTPOEHA Ha IIPUMEHEeHNY IeCTUIIUI0B. BO-IIepBbIX,
IIOTOMY, YTO HEBO3MOJKHO ITPOBECTM 06paboTKU BCeX
6e3 UCKJIIOUEeHUsT MeCT 00UTaHMs KJIOTa, BO-BTOPHIX,
IIOTOMY, UTO TOTPEeGYEeTCs TIPOBEeIeHNEe TOTAJIbHBIX
MHOT'OKPaTHBIX 00pab0TOK B TEUEHYE I'ofia, a IJIsI 9TO-
ro HY>KHBI 0UeHb 60JIbINIEe 3aTPaThl ((PUHAHCOBBIX, Ma-
TepuaJbHbIX CPEJICTB 1 CEPbe3H0E KOJUUECTBO JOI-
CKUX PECYPCOB.

B cBsI3U C 3TUM clenyeT IPU3HAaTh, YTO AJIS 3a-
IIUTHI LyHa OT LyOOBOM KPYKEBHUIBI UMEETCS TOJIbKO
OJlHA peaJibHas BO3MOXXHOCTb — IIPOBECTY MHTPOAYK-
11110 3(pHeKTUBHBIX ¥ 6€30TTaCHBIX SHTOMOMAroB AaH-
HOTO MHBaigepa.
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remain on the leaf for a long time (at least 2—3 months)
and provide a prolonged effect on the larvae of the bug.

CONCLUSION

Based on the above analysis of the application of phy-
tosanitary measures against the oak lace bug, it can be
concluded that a forest protection strategy against this
pest cannot be based on the use of pesticides. Firstly,
because it is impossible to carry out treatment of all the
habitats of the bug without exception, and secondly, be-
cause it will require total repeated treatments during
the year, and this requires very large financial costs,
material resources and a serious number of human re-
sources.

In this regard, it should be recognized that there is
only one real opportunity to protect oak from oak lace
bug - to introduce effective and safe entomophages of
this invader.
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