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

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

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

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

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

BBEJEHUE

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

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

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

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

INTRODUCTION

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

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

D. suzukii: a —damaged grape

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

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

JIOM TLJIOJBI OTTACHBI U JIJIS 3/I0POBbS

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

(photo by N. I. Kulakova)
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Puc. 2. JInunHkmn Fig. 2. Drosophila
Drosophila suzukii suzukii larvae inside
BHyTpwu iropg, BuHorpaga the grapes (photo
(choTo H.W. KynakoBoi) by N. I. Kulakova)

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

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

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

Puc. 4. MoBpexpeHue  Fig. 4. Blackberry

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

H. U. KynakoBsoit)

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

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

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

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

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

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

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

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

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

MATEPUAJIBI U METO/1bI

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

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

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

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

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

fig fruits (photo by
N. I. Kulakova)

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

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

MATERIALS AND METHODS

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

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

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

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

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

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

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

PE3VJIBTATBI U OBCYKJIEHHNE

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

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

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

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

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

Puc. 8. MnactukoBasa HakonutenbHasa
JIOBYLLKa C 6poasiuen XXuaKocTbio

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

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

RESULTS AND DISCUSSION

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

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

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

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

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

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

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

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

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

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

Ta6uiia 1. Pe3yJbTaThl II0JIEBBIX UCITBITAHUIA

Drosophila suzukii.

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

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

Variant I

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

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

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

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

I I

AuetouH — 200 Mmr; Acetoin — 200 mg;

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

I 11

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

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

I 111

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

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

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

Auetat ammoHus — 400 MT Ammonium acetate — 400 mg

IV Korrpors [V Control 1,3+03  00:00 0703 11,319
0O wMr 0 mg

dutocaHuTapusa. KapanTuH pactenuii Ne 3 (20) 2024 31

comparison with the control
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Fig. 11. The average
number of insects
caught per one orange
“Plastina” sticky trap by
variants of the attractant
mixture and comparison
with the control trap
without attractant

Puc. 11. KonnuecTtso
OT/NIOBJIEHHbIX HACEKOMbIX

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

1 CpaBHEHME C KOHTPOJIbHOM
nosylukon 6e3 aTTpakTaHTa

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

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

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

3AKJ/IIOYEHUE

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

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

CIIMCOK JINTEPATYPBI

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

BpeauTenei B CpefHeM Ha OAHY

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

NIOBYLIKY, WT

The average number of caught

64,0

53,3

24,7

pests per trap, pcs.

11,3

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

JNoByLika
nnacTukoBas
HakonuTtesnbHasa
Fig. 12. The average number

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

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

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

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

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

CONCLUSION

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

Acknowledgements. The authors express their
gratitude to their colleagues N.M. Atanov and N.I. Ku-
lakova for consultations on Drosophila suzukii and the
provided photographs.
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