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AHHOTALIUA
B cTaThbe NPUBEMEHBI LaHHBIE, TIOJyUYeHHbBIE B XOJ€
WCITBITAHUN CUHTETUYECKOTO (DEPOMOHHOTO TIpera-
paTa npou3BOACTBa Becepoccuiickoro 1ieHTpa KapaH-
TuHa pactenuii (PI'BY « BHVIMKP») nJiss MOHUTOPUHTA
¥ OTJIOBA KAPAaHTUHHOI'O BPELHOTO OPraHu3Ma — KO-
PUYHEBO-MpaMOpHOro kiona Halyomorpha halys (Stal).
[TosieBOM CKPUHUHT KOPUYHEBO-MPAMOPHOI'0 KJIO-
Ia MPOBOJAMJIM HA TEPPUTOPUU IBYX TOCYLapCTB,
rIle BDEIUTENb He UMEEeT PETyIAIMOHHOI0 cTaTyca:
Pecniy6nuku BeHnrpuu u Pecry6nuku A6xasuu. s
anpob6anuu (GEepPOMOHHBIX JIOBYIIEK NMPUMEHSJIU
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ABSTRACT
The article provides the data obtained as a result
of testing a synthetic pheromone produced by the
All-Russian Plant Quarantine Center (FGBU “VNIIKR”)
for monitoring and collecting a quarantine pest —
brown marmorated stink bug Halyomorpha halys (Stal).
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CUHTETHUYECKYI CMech, pa3paboTaHHY IO OMITU-
MU3UPOBAHHOMY METOZY, KOTOPHIHM BKJIIOYAET B cebs
CHUHTEe3 JIBYX OCHOBHBIX KOMIIOHEHTOB: CTEPeOo-
u3oMepoB 10,11-smokcu-1-6ucaboyeH-3-oja, rie
B KQueCTBe MCXOIHOT'0 peareHTa UCII0JIb30BaJIu palie-
MUYeCKUU UTPOHEJJIab, M BellleCTBa-CUHEPTUCTA —
metui-(E,E,Z)-2,4,6-mexkaTpueHnoara. CMeCcb HAaHOCHIN
Ha AuCIIeHCcephbl U3 6POMOYTUIIKAYUyKa B COOTHOIIIE-
Huu 1 : 1 A1 KaXkI0ro KOMIIOHEHTa, COOTBETCTBEHHO,
B Pa3JUYHbIX J03UPOBKax: 12, 24 u 48 Mr/mucrieHcep.
Kak moroJIHUTEeNbHBIY BAPUAHT MCIIOJIb30BaIU JAUC-
TeHcep U3 IeJJI10JI03bl B 6ydieHe ¢ 48 Mr hepoMOH-
HOTO TIperapara. Pe3yJabTaThl MMOJIEBBIX UCIIBITAHUN
TTOKAa3aJIi BICOKYI0 aTTPAKTUBHOCTD M BUJIOCIIEIM-
¢puunoCcTh 24 MT (hepOMOHHOTO IIperapaTa, HaHOCU-
MOT0 Ha IUCIIeHCceD M3 6poMOyTUIKAyUyKa, 1JIs1 HUM®
Halyomorpha halys. B To BpeMs Kak I03UPOBKa 48 MT,
npuMeHsieMas ¢ TAaKKM e TUTIOM JUcIeHcepa, Oblia
0oJiee IIpUBJIEKATEIbHA OJiT MMaro. TakuM o6pasom,
ONITUMU3UPOBAHHBIN MeTOM, CUHTe3a (PePOMOHHOTO
mnpenapara IMpoLeMOHCTPUPOBaJ CBOI 3 HEKTUB-
HOCTbD B OTJIOBE HUM(() 1 MMaro KOpUIHEeBO-MPaMOPHO-
T'0 KJIOTIA B YCJIOBUSIX KaK YMEPEHHO KOHTUHEHTAJIbHO-
T'0, TaK U CyOTPOIIUYECKOro KjiuMaTa. [JJisi yTOUHeHUs
HauboJiee 3(pHEKTUBHON JO3UPOBKY CUHTETUUECKOTO
(epoMOHHOTO IpenapaTa KOPUUYHEBO-MPaMOPHOTO
KJiora Heo6X0IUMO TIPOBeJieHre AaibHENIIUX VCClie-
IOBaHUM.

Knrouesvte cnosa. Halyomorpha halys, cUHTETU-
YyecKrM (epOMOHHBIM ITperapaT, palleMUUeCKU IIUT-
POHEeJLIaJb, TT0JIEBbIE UCIIBITAHYS, OTJIOB.

BBEJIEHUE

OPUYHEBO-MPaMOPHBIH KJtoT (KMK) —
WHBA3WBHBIM BUJ, BOCTOYHOA3UAT-
CKOTO IIPOUCXOXIEHUS, KOTOPBIU
BXOAUT B EJIWHBIA IlepeyeHb Ka-
PAHTUHHBIX 00BEKTOB EBpasuiicKo-
ro SKOHoMHMuYeckoro cormwsa (EASC)
(EDVHBIN TepevyeHb KapaHTUHHBIX
opranusMoB EA3C, 2021) (puc. 1).
JTOT MWUWPOKUY moaudar HAHOCUT CYIIECTBEHHBIN
BpeI MHOTUM I[€HHBIM CEJIbCKOX03MCTBEHHBIM KYJIb-
TypaM: IUIOZOBBIM, ITUTPYCOBHIM, OBOUIHBIM, 6060-
BBIM, JeKopaTuBHBIM U Ap. (EPPO, 2021) (puc. 2). 3a
TocJieIHUE AECITUIETUS BUJ, IMMPOKO PacipocTpa-
Huiicad B CoeguHeHHBIX llITaTax AMepuku u EBporne
(Kriticos et al., 2017). HemaBHMe HCCIENOBAHNS TAKXKe
TTOKa3aJIv, YTO [JI06aJbHOE MTOTETIIEHE U U3MEHEHYE
KJIUMaTa CIIoCOOCTBYIOT JaJIbHENIIEMY PACIINPEHUTO
apeaJsia Halyomorpha halys B ceBepHBIX palioHax EBpo-
eI (Streito et al., 2021).

[MIupokoe pacnpocrpaneHue KMK B cocemHux
¢ Poccueti I'pysuu u A6xasuu, re OH y)Ke HaHeC CyIie-
CTBEHHBIN yIep6 SKOHOMUKE, TaK)ke 6pOCcaeT BbI30B
HAIMOHAJIBHBIM CJIy)K6aM I10 KapaHTUHY U 3aluTe
pacTeHU¥ B BOITpOCe perynupoBanus H. halys Ha Tep-
pUTOpUM ZAHHBIX peruoHoB (Bosco et al., 2018; Mur-
vanidze et al., 2018; CunuiibiHa u 1p., 2021).

JKOHOMMUYECKas BPeIOHOCHOCTD H. halys B Takux
poccuiiCKMX permoHax, kak KpacHogapckuit u Ctas-
POIOJIbCKUI Kpai, a TaK)Ke Ha 1ore POCTOBCKOI 06J1a-
CTH, Tle YCIIOBUS JIJIS1 €T0 Pa3BUTHUS IBJISAIOTCS 6ojee
yeM 6JIarONpUSATHBIMY, OIIEHUBAETCS KaK BbICOKAs

Field screening of the brown marmorated stink bug
was carried out on the territory of two countries
where the pest is not regulated: the Republic of Hun-
gary and the Republic of Abkhazia. To test pheromone
traps, a synthetic mixture was used, developed ac-
cording to an optimized method, which includes the
synthesis of two main components: stereoisomers of
10,11-epoxy-1-bisabolene-3-ol, where racemic citro-
nellal was used as the initial reagent, and synergistic
substances — methyl-(E, E, Z)-2,4,6-decatrienoate. The
mixture was applied to bromobutyl rubber dispensers
inal:1 ratio for each component, respectively, in dif-
ferent dosages: 12, 24 and 48 mg/dispenser. As an ad-
ditional option, a dispenser made of cellulose in buflen
with 48 mg of a pheromone was used. Field test results
have shown high attractiveness and species-specifici-
ty of 24 mg pheromone applied to a bromobutyl rub-
ber dispenser for Halyomorpha halys nymphs. Whereas
the 48 mg dosage used with the same type of dispenser
was more attractive to the imagoes. Thus, the optimized
method for the pheromone synthesis has demonstrat-
ed its effectiveness in capturing nymphs and imagoes
of the brown marmorated stink bug in both moderate
continental and subtropical climates. To clarify the
most effective dosage of the synthetic pheromone of
the brown marmorated stink bug, further research is
needed.

Key words. Halyomorpha halys, synthetic phero-
mone, racemic citronellal, field tests, trapping.

INTRODUCTION

rown marmorated stink bug (BMSB) is an in-

vasive species of East Asian origin, which is

included in the Common List of Quarantine

Objects of the Eurasian Economic Union

(EAEU) (Common List of Quarantine Orga-
nisms ofthe EAEU, 2021) (Fig. 1). This broad polyphage
causes significant harm to many valuable agricultural
crops: fruit, citrus, vegetables, legumes, ornamen-
tal, etc. (EPPO, 2021) (Fig. 2). Over the past decades,
the species has spread widely in the United States of
America and Europe (Kriticos et al., 2017). Recent
studies have also shown that global warming and cli-
mate change are contributing to the further expansion
of the range of Halyomorpha halys in northern Europe
(Streito et al., 2021).

The widespread use of BMSB in Georgia and Ab-
khazia, neighboring Russia, where it has already
caused significant damage to the economy, also poses
a challenge to the national plant protection services in
regulating H. halys in these regions (Bosco et al., 2018;
Murvanidze et al., 2018; Sinitsyna et al., 2021).

The economic harmfulness of H. halys in such
Russian regions as Krasnodar Krai and Stavropol Krai,
as well as in the south of Rostov Oblast, where con-
ditions for its development are more than favorable,
is assessed as high (Zhimerikin and Smirnov, 2013;

duTtocaHutapus. KapaHTtuH pactenuin 50
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(OKumepukuH 1 CMupHOB, 201 3; dKuMmepukuH u I'yinuit,
2014). CIIocOOHOCTDb MUTAThCH IMUPOKUM CIIEKTPOM
pacTeHNIi-X03s51€B U Pa3BUBAThC Ha HUX, a TAK)Ke BbI-
COKasl CKOPOCThb PaclpOCTPaHEHUS BPEUTENI U €T0
afanTaluy K HOBBIM YCIIOBUAM IIPEJCTABIISIOT yIPO3Y
JLJIST POCCUMCKOTO CeJIbCKOX03S91CTBEHHOTO CEKTOPA.
CienmoBaTelbHO, CO3aHNe OTeUeCTBEHHBIX IIpernapa-
TOB JIJII CBOeBpeMeHHOro MoHuTopuHra KMK 1 60pb-
OBbI C HUM CUMTAETCS IIPUOPUTETHBIM HallpaBJieHUEM
ILJIST CITyK6 PoccerbX03Ha30pa C yYeTOM PUCKOPUEH-
TUPOBAHHOTO IIOAX0A.

MATEPUAJIBI U METO/IbI

[ToJieBbI€ UCITBITAHMS IIPOBOAUIIN B PETUOHAX BBICO-
KOI YMCJIEHHOCTY U BPEIOHOCHOCTY KOPUYHEBO-Mpa-
MOPHOTO KJIoIa — B Benrpuu u A6xasuu. B A6xasuu
OMBIT GBI 3aJI0)KEH HAa BUHOTPAJHUKE TIJIOILAbI0
10 ra (CyxyMmckui patioH, r. CyxyM) ¢ Mas 10 aBTyCT
2020 r. PeTWOH XapaKTepU3yeTcs BIAXKHBIM Cy6TpO-
MMAYECKUM KJIUMaTOM, CPENHSASA TeMIepaTypa SHBaps
cocTasJsgeT oT +4 10 +7 °C B goJiMHax 1 oT +2 10 —2 °C
B ropax, UiJig — oT +22 [0 +24 °C B [oJauHax 1 OT +16
no +18 °C B ropax. CpefHerogoBoe KOJIU4eCTBO 0Cal-
KOB B palioHe uccienoBanus coctasisgeT 1 420 mm (Lly-
Jlasg u ip., 2012).

B BeHrpuu MOJIEBOW CKPUHUHT IIPOBOAUIU
Ha NPOW3BOJCTBEHHOM yUacTKe MEePCUKOBOTO caja
iommanbio 4,6 ra (okpyr [lemrt, r. 9pa). PermoH xapak-
TepuU3yeTcsd YMEPEHHO KOHTUHEHTAJBHBIM KJIMMaTOM
C MATKOM 3UMOU 1 )KapKUM JIETOM; CPeIHsSI TeMIIepa-
Typa stHBaps cocTtasseT —1 °C, B utose +22 °C ([TaHOBa,
2014). CpenHerooBoe KOJNYECTBO 0CAJIKOB B PETHO-
He — 567 MM. VcciienoBaHusI ITPOBOJIUIIY C CEHTSIOPS
110 OKTSA6Ph 2020 T.

Is oT7I0Ba HACEKOMBIX B 060UX pervoHax uc-
clefOBaHUM HCIIONb30Balii HAKOIIMUTEJNbHbIE TTH-
pamMupanbHble JoBymKy (Morrison III et al., 2015),
BHYTPb KOTOPBIX ITOMeNIAJNX AUCIIeHCephl. Ha nuc-
IeHcep HAHOCUJIM CUHTETUYEeCKUU (hepOMOHHBIMN
npernapar npousBonctsa I'BY «BHMUKP», B cocTas
KOTOPOTO BXOJUT arperamuoHHbiyi ¢GepoMoH Halyo-
morpha halys — 10,11-31okcu-1-6ucabosieH-3-ou (yc-
JIOBHOe 0003HaueHUre — RSB), BbIZleJIZeMbIH caMIlaMU
U COCTOSIIVH 13 CMECY CTEPEON30MEPOB, OCHOBHBIMU
13 KOTOPBIX ABJIA0TCS (35,65,7R,105)-10,11-3110KCH-
1-6ucabosen-3-ox u (3R,6S,7R,10S)-10,11-310KCH-
1-6ucabosen-3-ox (Sugie et al., 1996; Khrimian et al.,
2014; Leskey et al., 2015). CHHTETUYECKUH arperaru-
OHHBIN (DePOMOH MOJIyYaJIX ONITUMU3UPOBAHHBIM Me-
TOJIOM U3 palleMudeckoro nurpoHesaans (Khrimian
et al., 2014). Takke B COCTaB IpellapaTa BXOLUT Me-
tui-(E,E,Z)-2,4,6-nekarpueHoar (yciaoBHOe 0603Ha-
yeHnure — MDT) — BellleCTBO-CUHEPTUCT, YCUJIMBAOIIee
nelicTBue arperainuoHHoro ¢gepomona (Khrimian,
2005; Aldrich et al., 2007).

O6a KOMITOHEHTAa HAHOCUJIY B COOTHOIMeHUM 1 : 1
(CunuueiHa u gp., 2019) B mo3uposke 12, 24, 48 mMr
Ha JuCIieHcep u3 6poMOyTuIKaydyka (YCJIOBHBIE 060-
3HaueHuda — [112, [124 u 148, COOTBETCTBEHHO 03U~
POBKe), KOTOPBIH MTPEICTABIISIET COO0UM MHCYINHOBYIO
IIPO6KY BBICOTOM 9 MM U uaMeTpoM 12 MM; cozeprKa-
HUe MaTepuaia: Boga — 0,8%, 30J1bHBIN OCTaTOK — 47 %,
aMMoHui — 0,0002% u nuaK — 0,0003%.

B mOMONHUTENbHOM BapHUaHTe C LO3WMPOBKOU
(bepomoHHOrO0 nTpenapara 48 MT MCIIOJIb30BAJU 3UM-
JIoK-T1aKeT pasMepoM 70 x 40 MM, B KOTOPBIN ITOMe-
[IAJIV TIJIACTUHY W3 [EeJUTI003bI (KeJIThIN ry6uaThiil

Zhimerikin and Guliy, 2014). The ability to feed on and
develop on a wide range of host plants, as well as the
high rate of spread of the pest and its adaptation to new
conditions, pose a threat to the Russian agricultural
sector. Consequently, the creation of domestic drugs for
the timely monitoring of BMSB and the fight against it
is considered a priority for the Rosselkhoznadzor ser-
vices, taking into account the risk-based approach.

MATERIALS AND METHODS

Field trials were carried out in regions of high abun-
dance and harmfulness of the brown marmorated
stink bug — in Hungary and Abkhazia. In Abkhazia,
the experiment was done on a vineyard with an area of
10 hectares (Sukhum district, Sukhum city) from May
to August 2020. The region is characterized by a humid
subtropical climate, the average January temperature
is from +4 to +7 °C in the valleys and from +2 to -2 °C in
the mountains, in July — from +22 to +24 °C in the val-
leys and from +16 to +18 °C in the mountains. The ave-
rage annual precipitation in the study area is 1.420 mm
(Tsulaya et al., 2012).

In Hungary, field screening was carried out in
a 4.6 ha peach orchard production site (Pest County,
Erd). The region is characterized by a temperate conti-
nental climate with mild winters and hot summers; the
average January temperature is —1 °C, in July +22 °C
(Panova, 2014). The average annual rainfall in the re-
gionis 567 mm. The studies were carried out from Sep-
tember to October 2020.

For trapping insects in both studied regions, ac-
cumulation pyramidal traps (Morrison III et al., 2015)

Puc. 1. Umaro

Fig. 1. Imago of brown
KOPUYHEBO-MPaMOpPHOro marmorated stink bug
knona Halyomorpha halys  Halyomorpha halys

(cpoTo E.B. CHMLbIHOI) (photo by E.V. Sinitsyna)
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Puc. 2. NuTaHmne nmaro KOpu4yHeBO-

Pecnybnuka Abxasus:

a — Ha xypMme; b — Ha uHXxUMpe;

C — Ha pepeBe 6aHaHa [,eKOPATUMBHOIO;
d — Ha si6noHe (hoTo E.B. CUHULbIHOW)

MarepuaJ) ToamuHon 30 MM u pasMepoM 10 x 30 MM,
nponutanHyn 100 Mr BakyyMHOro macnaa (VM-4)
C IpeABapuUTeIbHO HAaHEeCEeHHBIM (DPePOMOHHBIM TIpe-
rmapaToM, U KOTOPBIX GbLI ymakoBaH B (OJIbIUpPO-
BaHHBIN Oy(JIeHOBBIN MMakeT paszMepoM 80 X 53 MM
(ycnoBHoe o6o3HaueHue — '48). CorjacHo paHee
IPOBELEHHBIM UCIIBITAHUAM II0 OTJIOBY KOPUUHE-
BO-MPaMOPHOTO KJiomna B (h)epPOMOHHBIE JIOBYIIKU
npoussozgcrea ®I'BY «BHUMKP», Tun gucrneHcepa
13 IeJUTI0JI03BI PAaCCMaTPUBAJICS HAMU B JaHHOU pa-
6oTe Kak HauboJee MOAXONAIIUN IJid HaHEeCeHUd
YBeJIUYEeHHBIX L03UPOBOK (DepPOMOHHOTO IIpenapara
(CuruusiHa U np., 2021). KOHTPOJIBHbBIE JIOBYIIKYU
ycTaHaBAUBaIu 6e3 MCIOJb30BaHUS IUCIIEHCEPOB
¢ hepoMOHHBIM MIpernapaToM (ycjoBHOe o603HaUe-
H1e — KOHTPOJIb).

B BuHOrpazHUKe JIOBYLIKY yCTaHABJIUBAJIU
Ha mmnajgepax Ha BbicoTe 1,0-1,5 M OT YPOBHA I10Y-
BBl 1 MUHUMAJbHOM PaCcCTOAHUU APYT OT Apyra —
50 M. B mepCcUKOBOM cajly JOBYLIKM (PUKCUPOBAIU
Ha CTBOJIAaX U BETBAIX JePeBbeB Ha BbICOTE 1,5-1,8 M
OT YPOBH4 IIOYBLI U paccTogHuu 40 M Lpyr OT Lpyra.

Fig. 2. Feeding of imagoes of brown
MPaMOPHOro KJI0Na Ha pacTeHusx-xo3sieBax, Mmarmorated stink bug on host plants,

Republic of Abkhazia:

a —on persimmon; b — on figs;

c —on a decorative banana tree;
d —on an apple tree (photo by E.V. Sinitsyna)  used, in which a plate of cellulose

were used, inside which dis-
pensers were placed. A synthe-
tic pheromone preparation pro-
duced by FGBU “VNIIKR” was
applied to the dispenser, which
includes the aggregating phe-
romone Halyomorpha halys —
10,11-epoxy-1-bisabolene-3-ol
(symbol RSB), secreted by
males and consisting of a mix-
ture of stereoisomers, the main
of which are (3S, 6S, 7R, 10S)-
10,11-epoxy-1-bisabolene-3-ol
and (3R, 6S, 7R, 10S)-10,11-
epoxy-1-bisabolene-3-ol (Su-
gie et al.,, 1996; Khrimian et
al., 2014; Leskey et al., 2015).
A synthetic aggregation phero-
mone was obtained by an op-
timized method from race-
mic citronellal (Khrimian et al.,
2014). The drug also contains
methyl-(E, E, Z)-2,4,6-decatrie-
noate (symbol MDT), a synergis-
tic substance that enhances the
effect of the aggregated phero-
mone (Khrimian, 2005; Aldrich
et al., 2007).

Both components were ap-
plied in a 1: 1 ratio (Sinitsyna
et al., 2019) at a dosage of 12,
24, 48 mg per bromobutyl rub-
ber dispenser (symbols P12, P24
and P48, respectively), which is
an insulin plug with a height of
9 mm and a diameter of 12 mm;
material content: water — 0.8%,
ash residue — 47%, ammonium —
0.0002% and zinc — 0.0003%.

In an additional variant with
a pheromone dosage of 48 mg,
a 70 x 40 mm ziplock bag was

(yellow spongy material) 30 mm
thick and 10 x 30 mm impreg-
nated with 100 mg of vacuum oil was placed (VM-4) with
a pre-applied pheromone preparation, and which was
packed in a foil buflen bag 80 x 53 mm in size (symbol -
G48). According to previously conducted tests on catch-
ing a brown marble bug in pheromone traps produced
by FGBU “VNIIKR”, we considered the type of cellulose
dispenser in this work as the most suitable for applying
increased dosages of the pheromone preparation (Si-
nitsyna et al., 2021). Control traps were set without using
dispensers with a pheromone (symbol — Control).
In the vineyard, traps were set on trellises at
a height of 1.0-1.5 m from the soil level and a minimum
distance from each other — 50 m. In a peach orchard,
traps were fixed on the trunks and branches of trees
at a height of 1.5-1.8 m from soil level and a distance
of 40 m from each other. Five test variants of phero-
mone traps were placed randomly in 5-fold repetition.
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[1aTh TECTUPYEMBIX BADUAHTOB (DEPOMOHHBIX JIOBYLIEK
pasMeriany paHIOMU3UPOBAHHO B 5-KPaTHO ITOBTOP-
HOCTHU. [IpY KaXXA0M yuyeTe JOBYIIKY MEHSIJIU MecTaMu
ILJISI MUHUMU3ALUY OMMOKY OTIbITA. [IDOBEPKY U yUET
TIOWMaHHBIX B JIOBYIIKY HACEKOMBIX ITPOBOIUIU €XKe-
HellenbHO. ITpY 3TOM [IMCTIEHCEPHI B JIOBYIIKAX He Me-
HSJIY Ha HOBbIE, a KCIIOJb30BaJIX UX B TeUEHNE BCETO
nepuoza MpoBeleHUs OINBITOB. Kak B A6xa3uu, Tak
¥ B BeHrpuu GbLJIO IIPOTECTUPOBAHO OJIMHAKOBOE KO-
JINYEeCTBO JIOBYILIEK — 25 IIT.

Cmamucmuuecxas obpabomka danHblx. CTaTUCTU-
YeCKUU aHaJiu3 MOJIyUeHHBIX JAaHHBIX IIPOBOLUIN
C TIOMOIbI0 ofHO(paKTOpHOro aHaaru3a ANOVA. Eciu
TIPYU CTATUCTUYECKOM aHaJIM3e ObLIY BbISIBJIEHBI pas-
JINUNS CpeSHUX 3HAaUeHUN MeX/1y BapruaHTaMHU, TO J0-
CTOBEPHOCTH pe3yJbTaTa IPOBEPSIN C IIOMOIIBIO Te-
cra ®umepa (F-test) Ha onpeeeHre HaUMEHbIIIEH
cylecTBeHHOM pasHocTu (LSD). Ta ke mporenmypa
Obljla MCIIOJIb30BaHAa OJI aHaJAM3a Pa3IUuydYui MIpuU
onpenesieHUU aTTPAKTUBHOCTY PA3JIMUHBIX LO3UPO-
BOK (pepOMOHHOTO TIperiapaTa 1 pas3jnyumnii B aTTpak-
TUBHOCTHU JO3UPOBKY 48 MT, HQHOCHMMOU Ha 2 Pa3HbIX
TUTIa JuclieHcepoB. OMHOMDAKTOPHBIN aHAU3 TaH-
HBIX TIPOBOAUJICS C TIOMOIIIBIO ITporpaMmel OriginPro,
Bepcus 2021b (OriginLab Corporation, Northampton,
MA, USA), ¢ yCTaHOBJIEHHBIM YPOBHEM 3HAUNMOCTU
o = 0,05. Ha rpadukax mpeacTaBjeHbl CpefHNE 3Ha-
yeHuda (+2SD).

PE3VJIBTATBI U OBCYKJEHUNE

Ionesoti ckpunune H. halys Ha 6uHo2padHUKE 8 YCIIOBUIX
cyomponuyeckozo xaumama Pecnyonuxu Abxasuu. CuH-
TeTUYeCKU (epOMOHHBIN MpernapaT MPOLeMOH-
CTPUPOBAJ BBICOKYIO BUAOCIENU(GUYHOCTD B OTIOBE
H. halys Ha BUHOTPAJIHUKE B YCIOBUSAX CYOTPOIUKOB.
3a Bech MePUOJ, IPOBEJIEHUS TI0JIEBOT0 CKPUHUHTA,
KOTOPBIN COCTaBMJII 96 CyTOK (C 22 Mas 110 25 aBTyCTa),

Puc. 3. MoneBoit CKPUHUHT KOPUYHEBO-
MPaMOPHOro Knomna Ha BUHOTrpaaHuKe
B ycnoBuax Pecnybnuku Abxasum, 2020 r.:  conditions of the Republic of Abkhazia, 2020:
a — (hepoMOHHas NoByLIKa NPOU3BOACTBA a — pheromone trap produced by the

Bcepoccuiickoro LeHTpa KapaHTuMHa
pacTteHui B pabote (poto B.3. Mnebosa);

Fig. 3. Field screening of the brown
marmorated stink bug in a vineyard under the  factiveness of the use of va-

At each count, the traps were interchanged to mini-
mize the experimental error. The insects caught in the
traps were checked and counted on a weekly basis.
At the same time, the dispensers in the traps were not
replaced with new ones, but they were used through-
out the entire period of the experiments. Both in Ab-
khazia and in Hungary, the same number of traps was
tested — 25 pcs.

Statistical data processing. Statistical analysis of the
data obtained was performed using one-way analysis
ANOVA. If the statistical analysis revealed differences
in the mean values between the options, then the reli-
ability of the result was checked using the Fisher test
(F-test) to determine the least significant difference
(LSD). The same procedure was used to analyze the
differences in the attractiveness of different dosages of
the pheromone preparation and the differences in the
attractiveness of the 48 mg dosage applied to 2 differ-
ent types of dispensers. Univariate data analysis was
performed using the OriginPro program, version 2021b
(OriginLab Corporation, Northampton, MA, USA), with
the established significance level o = 0.05. The graphs
represent mean values (+2SD).

RESULTS AND DISCUSSION

Field screening of H. halys in the vineyard in the subtropical
climate of the Republic of Abkhazia. The synthetic phero-
mone demonstrated high species-specificity in the col-
lecting H. halys in the vineyard under subtropical con-
ditions. Over the entire period of field screening, which
was 96 days (from May 22 to August 25), 467 adults
and 3.262 BMSB nymphs were caught in traps (Fig. 3).
Single individuals of non-target species of bugs were
also caught in the traps: green plant bug Nezara viri-
dula (L.) (Hemiptera: Pentatomidae), Graphosoma linea-
tum (L.) (Hemiptera: Pentatomidae) and dock bug Co-
reus marginatus (L.) (Hemiptera Coreidae).

Differences were observed
in the average number of cap-
tured nymphs between the vari-
ants with and without the use of
a synthetic pheromone (Control)
in traps (F = 6.100; p = 0.002).
A significant difference in the
capture of nymphs was observed
between the Control and op-
tions P24 (t = 4.103, p < 0.001)
and P48 (t = 3.191, p = 0.004)
(Fig. 5a), which showed the high-
est attractiveness for nymphs.
There was no significant dif-
ference between the number of
nymphs captured by variant G48
and Control (t=0.456,p=0.651).
Differences were found in the use
of two different types of dispen-
sers with a pheromone dosage of
48 mg: P48 and G48 (t = 2.731,
p =0.013) (Fig. 5a).

At the same time, the ef-

rious dosages for capturing

All-Russian Plant Quarantine Center at work
(photo by V.E. Glebov);

b — ocobu kopuuHeBo-MpaMopHoro knona, b —individuals of brown marmorated

NnoMiMaHHbIe B JIOBYLUKY
(choTo A.3. PapnoHoBckon)

stink bug caught in a trap
(photo by Ya.E. Radionovskaya)
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BJIOBYIIKY GBbLJIO OTJIOBJIEHO 467 MMaro 1 3 262 HUM)bI
KMK (puc. 3). B TOBYIIKY TaK)Ke OTJIABJIMBAJIUCH €I1-
HUYHBbIe 0CO0U HelleJIeBbIX BUIOB KJIOMOB: 3€JIeHbIN
oBoIrHoM Kion Nezara viridula (L.) (Hemiptera: Pentato-
midae), MUTHUK TUHeNHYaTwIN Graphosoma lineatum (L.)
(Hemiptera: Pentatomidae) u KpaeBUK OKalMJIEHHBI
Coreus marginatus (L.) (Hemiptera: Coreidae).

Hab6mromanych pa3inyus B CpeIHEM KOJIMUYECTBE
OTJIOBJIEHHBIX HUM(D MeXXay BapuaHTaMU C IpUMeHe-
HUEM 1 6e3 IpUMeHEeHUsI CUHTETUUYECKOT0 epOMOH-
Horo npenaparta (KoHTpoJib) B oBymkax (F = 6,100;
p = 0,002). CymiecTBeHHast pa3HUIla B OTJIOBE HUM{D
Habarwmanack Mexay KoHTposieM u BapuaHTaMu
I124 (t = 4,103, p < 0,001) u 1148 (t = 3,191, p = 0,004)
(puc. 5a), MoKa3aBUINMU HAWOOJIBIIYI0 aTTPAKTUB-
HOCTB AJist HUM®. CyuiecTBEHHON Pa3HUIBl MEXLY
KOJINYECTBOM HUM@), OTJIOBJIEHHBIX BapuaHTOM ['48,
u KoHTpoJsieM He 6bL10 foKasaHo (t = 0,456, p = 0,651).
BbLIM BBISIBJIEHBI PA3JIUYUS B MCIIOJIb30BAHUY IBYX
OTJINYHBIX TUIIOB AUCIIEHCEPOB C JO3WPOBKOH (e-
pOMOHHOTO Tpernapara 48 mr: [148 u I'48 (t = 2,731,
p =0,013) (puc. 5a).

B TO0 e BpeMs 3(p(peKTUBHOCTL MPUMEHEHUS Pas3-
JIMYHBIX IO3UPOBOK JJis1 0TJioBa uMaro KMK He 6bL1a
nonTeepxaera (F = 1,189; p = 0,152). Paznuuug
ObLIY HalimeHbl MeXx Iy KoHTposeM u BapuaHToM [148
(t=2,633, p =0,016) (puc. 5b). PazHuIla MEXIY KO-
4YeCTBOM OTJIOBJIEHHBIX MMaro B BapuaHTax [148 u '48
He ObLTa ycTaHoBgeHa (t = 1,751, p = 0,095).

Budosoii cocmas HaAceKoMbLX, 0MJI08LEHHBLY 6 (Hiepo-
MOHHDYLE JIOBYULKU HO MEPPUMOPUL
Pecnybnuku Benepuu, B OCHOBHOM
BKJIIOUaJ uMaro u HuM H. halys.
3a Bech IIepUOo/I IPOBEIEHUS KC-
ObITAHUHN, KOTOPBIM COCTaBUJI
42 nug (c 11 ceHTS6ps 110 22 OK-
TS6PST), B JIOBYIIKY GBLJIO OTJIOB-
JieHo 6 047 umaro u 7 595 HuUM®
(puc. 4). B n0ByUIKU C CUHTe-
TUYECKUM IIpelapaToM TaKXKe
OTJIOBMJINCH €NUHUYHBIE 0CO-
60U APYyroro BUIa — 3€JIEHOTO
OBOIIHOTO KJyona Nezara viridu-
la (L.) (Hemiptera: Pentatomidae).

IlocTaTOYHO BBICOKOE KO-
audecTBo ocobeit KMK, oTioB-
JIEHHBIX BO BpPeMs MOJIEBBIX WC-
NIBITAaHWUM, CKOPEe BCero, 6bLI0
CBSI3aHO C HavaJioM MHepuoaa
nuaraysbl, Tak KaK B OCEHHUU
MMepuoJ, KJIOIMbl aKTUBHO Jie-
TAIT B MOWCKaX yOexwuuy mJis
3MMOBKHU. B IocyieHUE TOJ bl
BEHTepPCKUE yUeHble OTMEYAIOT

CHI)KEHME YNCJIEeHHOCTHU H. halys Puc. 4. Monesble ncnbitaHns GepPOMOHHbIX

I10 CPaBHEHUIO ¢ TIEPUOZOM ero  J10BYWeEK npoussoacTea Beepoceuiickoro
LLeHTpa KapaHTUHa PacTeHUi B NEPCUKOBOM

capy (Pecnybnuka BeHrpus, 2020 r.):
a — BbIBeLLEHHas NoBYyLUKa AJ19 0T/I0Ba
KOPMYHEBO-MPaMOPHOrO0 KJlona Ha nepcukoBoM  a brown marmorated stink bug on
AHaNIu3 JaHHBIX BBIABUI  pepege; b — OTI0BAEHHbIE HA (HEPOMOHHbI
3HAYUTEJIbHYI0 PasHUIy MEX- npenapaT HacekoMble Halyomorpha halys

HauboJjiee BbICOKOW BPELOHOC-
HocTH B 20162018 rr. (Vétek et
al,, 2018).

Iy WCIIOJb30BaHUEM JIOBYIIEK (choTo G. Vétek)

C CUHTETUYEeCKUM (EePOMOHHBIM

npenapatoMm u 6e3 Hero (KoH-

TpoJib) B oTiioBe HUM® KMK (F = 11,209; p < 0,0001).
PasHUIlA TT0 KOJMYECTBY OTJIOBJIEHHBIX HUM{Q BbI-
sBjeHa MeXxay KoHTpoJsieM u BCeMM BapuaHTaMU

BMSB imagoes has not been confirmed (F = 1.189;
p =0.152). Differences were found between Control and
Option P48 (t =2.633, p=0.016) (Figure 5b). The differ-
ence between the number of adults caught in variants
P48 and D48 was not established (t =1.751, p = 0.095).

Species composition of insects caught in pheromone
traps on the territory of the Republic of Hungary, main-
ly included imagoes and nymphs of H. halys. Over the
entire test period, which was 42 days (from Septem-
ber 11 to October 22), 6.047 adults and 7.595 nymphs
were caught in the traps (Fig. 4). In traps with a synthe-
tic pheromone, isolated individuals of another species
were also caught — the green plant bug Nezara viridu-
la (L.) (Hemiptera: Pentatomidae).

The rather high number of BMSB individuals
caught during field trials was most likely associated
with the onset of the diapause period, since bugs ac-
tively fly in autumn in search of shelters for wintering.
In recent years, Hungarian scientists have noted a de-
crease in the number of H. halys compared to the peri-
od of its highest harmfulness in 2016-2018 (Vétek et
al., 2018).

Analysis of the data revealed a significant differ-
ence between the use of traps with a synthetic phero-
mone and without it (Control) in trapping BMSB nymphs
(F=11.209; p < 0.0001). The difference in the number
of captured nymphs was revealed between the Control
and all variants with a bromobutyl rubber dispenser
(P12:t=2.752, p =0.012; P24:t = 6.132, p < 0.0001;
P48: t = 4.301, p < 0.001) (Fig. 5¢). The variants with

-

Fig. 4. Field trials of pheromone traps
produced by the All-Russian Plant
Quarantine Center in a peach orchard
(Republic of Hungary, 2020):

a - asuspended trap for catching

a peach tree; b — insects Halyomorpha

halys caught on a pheromone
(photo by G. Vétek)
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Significance Level: 0,05

Puc. 5. CpepgHee Konn4ecTBO OTNIOBJIEHHbIX 3K3€MMNSPOB
KOpu4YHeBo-MpaMopHoro knona Halyomorpha halys

Ha (hepoMOHHbIe npenapaTbl Npon3BoacTea Becepoccuiickoro
LeHTpa KapaHTMHa pacTeHuin: a — HUMdbI 1 b — umaro

B Pecnybnuke Abxasuu; ¢ — HuMdbl 1 d — umaro B Pecnybnvke
BeHrpuu, 2020 r. OpuHaKoBble CTPOUHble ByKBbI Ha rpacdmkax
(a, b, c, d) o3HauatoT, UTO MEXAY TECTUPYEMbIMY BapuaHTaMu
He 6b1J10 BbISIBSIEHO CYLL,ECTBEHHOM PasHULbl B KOIMYecTBe
OTNOBJIEHHbIX HAaCEKOMbIX, Npun o = 0,05.

¢ nucrieHcepoMm u3 6poMbyTuakayuyka ([112: t = 2,752,
p =0,012; 1124: t = 6,132, p < 0,0001; I148: t = 4,301,
p < 0,001) (puc. 5c). Haubosblied aTTpakKTUBHOCTBIO
06JtagaJIv BapuaHThI ¢ J03MpoBKaMu 24 Mr u 48 Mr. Ba-
puaHThl ['48 1 KOHTPOJIb HE OTJINYAJINCh APYT OT Apyra
10 KOJIMYECTBY OTJIOBJIEHHBIX HUM® H. halys (t =1,636,
p=0,117). CpaBHEHUE IUCIIEHCEPOB C UCIIOJIb30BAHN-
€M J103UPOBKU 48 MTI BBISIBUJIO CYIIeCTBEHHYI Pa3HU-
my Mexnay turnamu [148 u I'48 (t = 2,665, p = 0,0148)
(puc. 5¢).

JIOBYIIKM C UCHOJIb30BAHUEM BapUaHTOB C CUH-
TeTU4ecKkuM (HepOMOHHBIM MpelapaToM IO CPaB-
HeHuio ¢ KOHTpoJieM IIpOoJeMOHCTpUpoOBanu pas-
HUILY B KOJIUYECTBEe OTJIOBJIeHHBIX nMaro (F = 4,078;
p < 0,0001). CtaTucTuyecKku ObLJa MOATBEPXKIEHA
pasHulla B UCII0JIb30BaHUY KOHTPOJIS 1 AUCIIEHCEPOB:
112 (t = 3,803, p = 0,001); [124 (t = 5,559, p < 0,0001);
[148 (t = 6,797, p < 0,0001) (puc. 5d). HaubosbIryto
ATTPAaKTUBHOCTDH ITPOJAEMOHCTPUPOBAIM BapUaHThI
Cc no3upoBkaMu 48 mMr u 24 Mmr. CyliecTBEHHBIE pa3-
JINYUS 10 KOJIMYECTBY OTJOBJEHHBIX UMAaro rokasal
BapuaHT ['48 B cpaBHeHuu ¢ Kourposem (t = 2,511,
p = 0,021). CpaBHeHUE JUCIIEHCEPOB C I03UPOBKOH
48 Mr BBIIBUJIO 3HAUUTEJbHYI0 Pa3HULy Mexay [148
ur48 (t=4,287, p < 0,001) (puc. 5d).
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Fig. 5. The average number of caught specimens of the
brown marmorated stink bug Halyomorpha halys for
pheromones produced by the All-Russian Plant Quarantine
Center: a— nymphs and b —imagoes in the Republic

of Abkhazia; ¢ — nymphs and d — imagoes in the Republic

of Hungary, 2020. The same lowercase letters on the graphs
(a, b, c, d) mean that there was no significant difference
between the tested variants in the number of captured
insects, with o = 0.05.

dosages of 24 mg and 48 mg were the most attractive.
Variants G48 and Control did not differ from each other
in the number of captured H. halys nymphs (t = 1.636,
p=0.117). Comparison of dispensers using a dosage of
48 mg revealed a significant difference between types
P48 and D48 (t = 2.665, p = 0.0148) (Fig. 5¢).

Traps using variants with a synthetic pheromone
compared with the Control showed a difference in the
number of captured imagoes (F = 4.078; p < 0.0001).
The difference in the use of Control and dispensers
was statistically confirmed: P12 (t = 3.803, p = 0.001);
P24 (t =5.559, p < 0.0001); P48 (t = 6.797, p < 0.0001)
(Fig. 5d). The variants with dosages of 48 mg and 24 mg
were shown to be the most attractive. Variant G48
showed significant differences in the number of cap-
tured imagoes in comparison with Control (t = 2.511,
p =0.021). Comparison of dispensers with a dosage of
48 mg revealed a significant difference between P48
and G48 (t = 4.287, p < 0.001) (Fig. 5d).
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3AKJIIIOYEHUE

CuHTeTVYeCKUH (pepOMOHHBIN ITpenapar AJisT MOHU-
TOPKUHTA U OTJIOBA KOPUUYHEBO-MPAMOPHOTO KJIOIIA,
paszpaboTaHHbBIN BcepoCcCUUCKUM IIEHTPOM KapaHTHHA
pacTeHm 110 ONITUMU3UPOBAHHOM METOAUKE CUHTE3a,
MPOLEMOHCTPUPOBAJI CBOIO 9(P(HEKTUBHOCTD IIPU pabo-
Te KaK B JIETHUY IIEPUO], B YCIOBUAX CyOTPOTTMYECKOTO
knumara (Pecriybiuka A6xasus), Tak U B OCEHHUI T1e-
pUO yMePEHHO KOHTUHEHTAIbHOIO KiauMaTa (Pecmy6-
JIMKa BeHrpus).

®epOMOHHBIY TIpermapaTr, COCTOSIIUU U3
metun-(E,E,Z)-2,4,6-nexkaTpueHoara u (GepomMo-
Ha arperanuu 10,11-smokcu-1-6ucaboseH-3-oJa,
cofeprkaiero crepemsomepsl — (3S,6S5,7R,10S)-
10,11-smokcu-1-6ucabosen-3-oa u (3R,6S,7R,10S)-
10,11-smokcu-1-6ucabosieH-3-0J1, T0Ka3aJl BEICOKYIO
aTTPaKTUBHOCTD HE TOJbKO JIJIT UMAaro caMIoB U ca-
MOK KOPHUYHEBO-MPaMOPHOTO KJIOIIa, HO U IJIT HUM®,
YTO [TO3BOJIUJIO UCITOJIb30BATh ()ePOMOHHBIE JIOBYIIKU
17151 6OPBOBI C BpeauTesieM METO0M MacCOBOTO OTJIOBA
(Weber et al., 2014).

Cmecob us metui-(E,E,Z)-2,4,6-gekaTpreHoara
U IByX CTEPEON30MEPOB, IIPY CUHTE3€ KOTOPBIX B Ka-
YecTBe MCXOLHOTO peareHTa MCII0JIb30BajIl PalleMu-
YEeCKHUU IIUTPOHEJJIaJlb BMECTO OIITUUYECKN aKTUBHO-
ro R-IIMTPOHEJIaJSA, B IOJIEBBIX YCIOBUSAX MTOKa3ata
cBo10 3 PEeKTUBHOCTD Kak AJist HuM® II-V Bo3pacTos,
Tak u maJjig umaro Halyomorpha halys, 9TO TakXxe MOJ-
TBep)kHaeTcs psagom aBTopoB (Nielsen et al., 2011; Cu-
HUIIbIHA 1 Op., 2019).

CuHTEe3UPOBaHHLIN (hePOMOHHBIIN IIperapar C 10-
3UPOBKOY 24 MT Ha JUCITeHCepe U3 6pOMOYyTUIKAyIyKa
MTPOJIEMOHCTPUPOBAJI HAMOOJIBIIYI0 aTTPAKTUBHOCTD
u BugocnenuduuHoCTb ajst Humd Halyomorpha halys
Kak B AGxa3uu, Tak ¥ B BeHrpuu. B ciiyyae umaro Jo3u-
poBKa 48 Mr (hepOMOHHOI0 IIpelapaTa Ha JucIIeHcepe
3 6poMOyTHIIKayUyKa [TOKa3aa JIydIue Pe3yabTaThl
110 OTJIOBaM B 06euX CcTpaHax. B To BpeMs KaK JI03U-
poBKa 24 MT (pepOMOHHOTrO IIperapara, HaHeCeHHOTO
Ha JucreHcep u3 6poMOyTUIKaydyKa, obecredyusa
IDOCTATOYHO BBICOKUM M CTAOMIbHBINA OTJIOB MMAaro
Halyomorpha halys B Beurpuu, B A6xas3uu TaKkoe e Ko-
JINUECTBO ITpernapaTa 0KasaJoCh HeIOCTATOYHBIM, UTO
MOJXET 00bSICHITHCS PA3INUNSIMY B CPOKAX ITOCTAHOB-
KU OITBITOB B PETMOHAX.

Taxe GbLJIO YCTAHOBJIEHO, UTO UCIIOJIb30BaHUE
B KauecTBe JUCIeHcepa MaTepuaia u3 6pomMOyTU-
KayJyyKa BMECTO IIeJIJIF0JIO3BI B 3UTIIIOKE U OydieHe
C I03UPOBKOM (hepOMOHHOTO IIperapaTa 48 Mr mpei-
TIOUTHUTEJIbHEE, TaK KaK aTTPaKTUBHOCTD ITIEPBOT0 TUTIA
I HUM$ KOPUUYHEBO-MPaMOPHOro KJjomna 6bu1a B 7
pas BhIle B 06eMX KIMMAaTUYECKNUX 30HaX.

TakuM 06pas3oM, ONITUMU3UPOBAHHBIN METOJ
CHHTe3a aTTPaKTaHTa IIPOJeMOHCTPUPOBAJI XOPOLILe
pe3yJbTaThl IPU MOHUTOPUHTE U MacCOBOM OTJIO-
Be HUM®) u umaro Halyomorpha halys B yCIIOBUSAX KaK
Cy6TPOIMMYECKOTO KIMMAaTa, TAK 1 YMEPEHHO KOHTU-
HeHTaJbHOTO. [TosydyeHHbIe (TpeBapUTEIbHbIE) pPe-
3yJIBTATHI TOKA3aJIY, UYTO JIOBYIIKY C ITOBBIIIEHHBIMU
I03MPOBKAMY CUHTETUYECKOTO (PePOMOHHOI0 IIperna-
paTa KOpUYHEBO-MPaMOPHOTO KJIOIIa IPOU3BOACTBA
OT'BY «BHUWKP» MOTYT GBITH MCIIOJNB30BAHBI JJIs
GOPBOBI C BPEIUTEIEM B KAUECTBE AOIIOJHUTEIbHOTO
WHCTPYMEHTA B CUCTEME MHTETPUPOBAHHON 3aIIUTHI
pacTeHu.

Bnazodaprocms. Poccuiickasi CTOPOHA BhIpaXkaeT
TIy6O0KYyH0 6J1arofapHOCTh YYEHBIM U CIEIUAJINCTAM

CONCLUSION

A synthetic pheromone for monitoring and catch-
ing brown marmorated stink bug, developed by the
All-Russian Plant Quarantine Center according to an
optimized synthesis method, has demonstrated its ef-
fectiveness when working both in summer in a sub-
tropical climate (Republic of Abkhazia) and in the
autumn period of a temperate continental climate (Re-
public of Hungary).

Pheromone consisting of methyl-(E, E, Z)-2,4,6-de-
catrienoate and 10,11-epoxy-1-bisabolene-3-ol
aggregation pheromone containing stereisomers —
(3S, 6S, 7R, 10S)-10,11-epoxy-1-bisabolene-3-o0l and
(3R, 6S, 7R, 10S)-10,11-epoxy-1-bisabolene-3-ol,
showed high attractiveness not only for adult males
and females brown marmorated stink bug, but also for
nymphs, which made it possible to use pheromone traps
to control the pest by mass collection (Weber et al., 2014).

A mixture of methyl-(E, E, Z)-2,4,6-decatrienoate
and two stereoisomers, in the synthesis of which race-
mic citronellal was used as a starting reagent instead
of optically active R-citronellal, showed its effective-
ness in field conditions as for nymphs II-V instars and
adults of Halyomorpha halys, which is also confirmed
by a number of authors (Nielsen et al., 2011; Sinitsy-
naetal.,, 2019).

The synthesized pheromone preparation with
a dosage of 24 mg on a bromobutyl rubber dispen-
ser demonstrated the greatest attractiveness and spe-
cies-specificity for Halyomorpha halys nymphs both in
Abkhazia and in Hungary. In the case of imagoes, a
dosage of 48 mg of pheromone in a bromobutyl rubber
dispenser showed the best catch results in both coun-
tries. While the dosage of 24 mg of the pheromone drug
applied to a dispenser made of bromobutyl rubber en-
sured a fairly high and stable capture of Halyomorpha
halys adults in Hungary, in Abkhazia the same amount
of the pheromone turned out to be insufficient, which
can be explained by differences in the timing of experi-
ments in the regions.

It was also found that the use of bromobutyl rubber
as adispenser instead of cellulose in ziplock and buflen
with a dosage of a pheromone of 48 mg is preferable,
since the attractiveness of the first type for nymphs of
the brown marmorated stink bug was 7 times higher in
both climatic zones.

Thus, the optimized attractant synthesis method
has shown good results in monitoring and mass col-
lection of Halyomorpha halys nymphs and imagoes in
both subtropical and temperate continental climates.
The obtained (preliminary) results showed that traps
with increased dosages of a synthetic pheromone
of the brown marmorated stink bug produced by
FGBU “VNIIKR” can be used for pest control as an ad-
ditional tool in an integrated plant protection system.
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