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AHHOTALIA
MeTUTHUKOTUHAT Y €T0 aHAJIOTH IBIAIOTCS 3(D(PEKTUB-
HBIMU aTTPaKTAaHTAMMU [IJIs1 PA3JIMYHBIX BUJIOB TPUIICA,
B TOM 4YuKCJie 1 3allaJJHOI'O IIBETOYHOI'O TPUIICA. 3TN
COeINVHEHMS SIBIISIOTCS JIETKOJIETYUUMU, TTIOSTOMY IJIs
yIo6CcTBA UX TIPAKTUYECKOTO IIPUMEHEHUS B KAUECTBE
aTTPaAKTAHTOB Ha JIOBYLIKaX HE06X0AUMO 06eCIIeurTh
UX TIPOJIOHTMPOBAHHOE UCITapeHue. B cTaThe N3JI00KEeHbBI
MaTepUaJIbl Jab0PATOPHBIX UCCIENOBAHNM UCITapEeHUS
METWJTHUKOTUHATA C JUCIIEHCEPOB Pa3HON KOHCTPYK-
nuu. HamaydmmM BapyuaHTOM OKa3aJIMCh TIACTUHBI
pasmMepoM 2 X 2,5 ¢M, TepPMETUYHO 3aIlasHHbIE B IBOM-
HbIE TIaKEeThI 13 TTOJIMATUIIEHA BBICOKOTO IaBJIEHUS TOJI-
mHOH 200 MKM. DTOT BapUaHT AYCIIEHCepa C HaHeCeH-
HBIM Ha HETO aTTPaKTaHTOM (METWIHUKOTHUHAT, 150 Mr)
U arperanuoHHbIM (hepoMOHOM (HEPUII-2-MeTUIGY Ta-
Hoat, 1 MT), U3roToBJIeHHBIM B ®I'BY « BHMVIKP», GBI
UCTbITaH Ha 3 (EKTUBHOCTD IIPU OTJIOBE 3aMaJHOTO
1IBeTOYHOTrO Tputica Frankliniella occidentalis Ha KyJIbType
OTYPEIl B YCJIOBUSIX 3aKPHITOTO I'PYHTA IIBETHBIMU KJTE-
€BbIMU JIOBYIIKaMu «[ImacTrHa». JIOBYIIKY C paspabo-
TaHHBIMU JUCIIEHcepaMu oTjiaBauBanuy B 1,4-1,9 pasa
6OJIbIIle TPUIICOB TI0 CPAaBHEHUIO C KOHTPOJbHBIMU
Ha npoTsoxkeHny 40 nHel. [Tocie 40 mHEN SKCIIepUMEH-
TaJIbHbIE ¥ KOHTPOJIbHBIE JIOBYIITKY OTJIABJIMBAJIM HaCe-
KOMBIX-BPeIUTEJeN TPUMEPHO OJIMHAKOBO, YTO CBU/JIE-
TEJIbCTBOBAJIO 06 MCUEPIIaHUY Pecypca AUCIIEHCEPOB.

Knrouesvte cno6a. MeETUITHUKOTUHAT, KJleeBad JIO-
BYIIKA, Frankliniella occidentalis.

BBEJEHUE

anu(OPHUNCKUYM, WIM 3allaJHbIN
uBeTouHblit Tpunc (3LT) Frankliniella
occidentalis — KapaHTUHHBIN Bpemu-
TeJIb, OTPAaHNYEHHO PaclIpoCTpaHeH-
HBII Ha TEPPUTOPUU PoccuiicKoi
depepanuu (JaHnksepT u Ap., 2009).
B 3aKphITOM TPYHTE TPUIIC MOXKET
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ABSTRACT
Methyl nicotinate and its analogues are effective at-
tractants for various thrips species, including West-
ern flower thrips. These compounds are highly volatile;
therefore, for the convenience of their practical use as
attractants in traps, it is necessary to ensure their pro-
longed evaporation. The article presents the materials
of laboratory studies of the evaporation of methyl nicoti-
nate from dispensers of various designs. The best option
turned out to be 2 x 2.5 cm plates hermetically sealed in
double bags of high-density polyethylene 200 microns
thick. This version of the dispenser with an attractant
(methyl nicotinate, 150 mg) and an aggregation phero-
mone (neryl-2-methylbutanoate, 1 mg) applied to it,
manufactured at the VNIIKR, was tested for efficiency
when catching the Western flower thrips Frankliniella oc-
cidentalis on a cucumber culture in conditions of closed
ground with colored sticky traps “Plate”. The traps with
the developed dispensers caught 1.4-1.9 times more
thrips compared to the control ones for 40 days. After
40 days, experimental and control traps caught insect
pests in approximately the same way, which indicated
the exhaustion of the dispenser resource.

Key words. Methyl nicotinate, sticky trap, Frank-
liniella occidentalis.

INTRODUCTION

estern flower thrips Frankliniella oc-
cidentalis is a quarantine pest limit-
edly present in the Russian Federa-
tion (Dankvert et al., 2009). In closed
ground, thrips can damage all green-
house vegetables (cucumber, pepper, eggplant, toma-
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TIOBPEX/IATh BCe TEIJIMYHBIE OBOIIY (Orypell, Iepel,
GaKJIa’kaH, TOMAT, INCTOBbIE, 3€JIEHHbIE OBOIIIN), & TAK-
’Ke eKOPaTUBHBIE, TIJI0IOBbIE U IIBETOUHBIE PACTEHUS
(xpuzaHTeEMa, po3a, repbepa, UKIaMeH, TBO3IUKA,
CEHIIONNS, MeJaproHus), LIUTPYCOBBIE, 3EMJISTHU-
Ky (puc. 1). [Ipu mopakeHUU TPUIICOM CHUXKAETCS 00-
mast yPOXKaHOCTD OBOIIHBIX KYJIBTYP Y KA4EeCTBO I1JI0-
JIOB, BILJIOTB JIO TIOJIHOM rmbesiu yposkas. Takke TPUIIC
TIUTAETCS MbLIBIION, UTO MOXKET IIPUBOIAUTH K HEZ0Pas-
BuTOCTHU 11BeTKOB (VM>keBcKui, 1996).

[ToMUMO MPSMBIX TOBPEXIEHUN, TPUINHEHHbBIX
NUTaHUEM BPeAuTeIs, 00JIbIIre ITI0Tepy 00yCI0BIEHbI
CII0COOHOCTBHI0 TPUIICOB TIEPEHOCUTD OTIaCHBIE BUPYC-
Hble 3a60JIeBaHNs, TaKKe KaK TOCIIOBUPYC HEKPOTUYE-
CKOM MATHUCTOCTU 6ajib3aMuHa (INSV) 1 maTHUCTOe
yBsaganue romara (TSWV).

Ons obecrieuyeHUsT BbICOKOU a3(h(PeKTUBHOCTU
3aIUTHBIX MEPONPUATUN HeobXOLUMO CBOeBpe-
MeHHOe ob6HapyxeHue 31T Ha pacTeHUSAX U HAGIIO-
IeHNe 3a Ce30HHOM JMHAMUKOM €ro YMCJIEeHHOCTH.
[TpoBefeHUE ITUX MEPOIIPUATUN OCIIOKHSIETCS TEM,
4TO, HAIIpUMeD, Ha CTaUU IPOHUM@HI U HUMQBI 5TU
HaceKoMble Pa3BUBAIOTCA B [I0YBe, M3-3a YEro Bpe-
IUTEeJb He MOXEeT ObITh BOBPEMS BBHISIBJIEH. [lo3/1Hee
BBISBJIEHUE [103BOJIIET BPEeLUTENI0 PAa3MHOXUTHCS.
B aTOM ciyuae cHukaeTcd 3PEKTUBHOCTD MMOCTeE-
OYIOMIUX 3allUTHBIX Meponpuatuii, u 31T ycreBaeT
HAHECTH OIMYTUMBIH yiepb ypokar. [I[puMeHeHMTE

to, lettuce, green vegetables), as well as ornamental,
fruit and flower plants (chrysanthemum, rose, ger-
bera, cyclamen, carnation, Saintpaulia, pelargonium),
citrus, strawberries (Fig. 1). When affected by thrips,
the overall yield of vegetable crops and the quality of
fruits are reduced, up to the complete death of the
crop. Also, thrips feeds on pollen, which can lead to un-
derdevelopment of flowers (Izhevsky, 1996).

Apart from direct damage caused by the feeding
of the pest, large losses are due to the ability of thrips
to serve as a vector of dangerous viral diseases such as
Impatiens necrotic spot virus (INSV) and Tomato spot-
ted wilt virus (TSWV).

To ensure the high efficiency of protective mea-
sures, it is necessary to timely detect the Western flow-
er thrips on plants and monitor the seasonal dynamics
of its abundance. Carrying out these activities is com-
plicated by the fact that, for example, at the stage of
pronymph and nymph, these insects develop in the
soil, which is why the pest cannot be detected in time.
Late detection allows the pest to multiply. In this case,
the effectiveness of subsequent protective measures
is reduced, and the Western flower thrips has time to
cause significant damage to the crop. The use of insec-
ticides for crop protection in greenhouses is limited,
on the one hand, by the rapidly developing resistance
in the Western flower thrips, and, on the other hand, by
damage to the population of entomophages, as a result

Puc. 1. MoBpexaeHns Tpuncom
Frankliniella occidentalis:

¢ — 6yToH po3bl, d — paccaga ToMaToB,
e — nuct nepua (¢oto H.U. Kynakosoit)

Fig. 1. Damage by
Frankliniella occidentalis:
a — pacTeHus orypua, b — nnogpbl orypua, a-cucumber plants, b — cucumber fruits,

¢ —rose bud, d — tomato seedlings,
e — pepper leaf (photo by N.I. Kulakova)
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WHCEKTUIIUIOB IJIS 3aIUThI yPOXKast B 3aKPBITOM I'PYH-
Te OTPAHUYEHO, C OJHOU CTOPOHBI, 6BICTPO BhIpabaThI-
Balolelicsa y Kanu@opHUMCKOT0 TPUIICA PE3UCTEHT-
HOCTBIO, C JPYTOY — HaHECEeHUEM yIlepba Moy Iy
SHTOMO(AroB, B pPe3yJibTaTe Yero Iocjie 06paboTKu
BO3MOYKEH BCILJIECK TIOMYJISIIMKU TPUIICOB (Sampson,
2014). C mepBBIMU OUaraMu BPeAUTEJS B YCIOBUSIX
3aKPBITOTO TPYHTA HA OBOIIHBIX KYJbTypPax 0OBIUHO
CTaJIKMBAIOTCS B Hauaje MapTa, a Ha JeKOPaTUBHbBIX
pacTeHUsSX — y)Ke B Havaje GpeBpasis.

Pa3BuTHE OJHOTO TOKOJIEHUS TPUIICOB B TEI-
aunax gautcs 22-30 gHel, a 3a ce30H pa3BUBAaET-
cs 1o 10 TOKOJEeHU MTPU ONTUMAJIBHBIX YCIOBUSIX:
TeMIleparypa Bo3nyxa — 25—-30 °C 1 OTHOCUTEeJIbHASA
BJIQXKHOCTB — 80—-85%. I1pu TemuepaType Bbiie 35 °C
¥ OTHOCUTEJbHOU BJIAXXKHOCTHU HIKe 50% pas3BuUTHE
HaceKOMBIX IIpeKpaliaeTcs, IPOUCXOAUT MaccoBas
rubesib BCex cTaauil BpenuTtens (AxaTos, V)KeBCKUH,
2004).

HecMoTp4a Ha TO, uTo nuzyuyenuem 3T u paspa-
6OTKOI METOOB ET'0 KOHTPOJIS CIIEINAJIMCThI 3aHUMa-
1oTcsa 6osee 40 jeT, mpobsieMa 3(pHEeKTUBHON 3aUUThI
KYJIbTYPHBIX PACTEHUN OT 3TOTO BPEeAUTENsI OKOHYA-
TEJIbHO He pellleHa 1 paboThl B 5TOM HaIllpaBJIeHUU
He npekpamanTcsa. CBUAETEIbCTBOM aKTyaJlbHOCTU
9TOM TIPO6JIEMBI IBJISIOTCSI OTHOCUTEJIbHO HelaBHUE
yOoIUKALY AYCCEePTALIMOHHBIX PabOT Ha COUCKaHUe
yueHol cterneHu PhD u o6o6uiaromero o63opa (Niel-
sen, 2013; Sampson, 2014; Koschier, 2008).

JlJist paHHETO BBISIBJIEHUS, MOHUTOPUHTA, OTIpe-
IleJIEeHUS CPOKOB ITPOBEIeHUS 3l THBIX MEPOTIPHU-
TUY u onipenesieHus 3(pPeKTUBHOCTYU MPOBEIEHHBIX
MepomnpuaATuil 3HeKTUBHO UCIOJNb3YIOTCI IIBET-
HbI€ aTTPAKTUBHBIE KJI€EeBbIE JIOBYMIKY «IlgacTuHa»
(TaukBepT u Ap., 2009; Sampson, 2014). YueHbie
LleHTpa MPUKJIAAHON SHTOMOJIOTUM U ITapas3uTOJIO0-
ruv KujabCKOTO YHUBEPCUTETA BIIEPBBIE UAeHTUDU-
IIUPOBAJIU arperauoOHHbIN (DePOMOH, BBIIEIIEMbIT
3amaJHbIM [[BETOUHBLIM TPUIICOM. CUHTETUYECKU T10-
JIy4YeHHBI UMY HepUJI-(S)-2-MeTuI6yTaHOoAT B I10JIe-
BBIX MCITBITAHUSAX Ha TTIOCEBaX CJAJAKOTO mepiia B Vc-
TMaHUM OKazaJics MPUBJIEKATEJIbHBIM JIJIST B3POCIBIX
ocobell My>KCKOT0 U keHCKoro 1ojya (Hamilton et al.,
2005).

Vicnionb30BaHMe B AUCIIeHCeEpax Hapaay ¢ dhepo-
MOHAaMH €ellle ¥ aTTPAKTAaHTOB II03BOJISIET IIPUBJIEKATD
HACeKOMBIX He TOJbKO B IIEePUOJ, PA3MHOXXEHUS, UYTO
yBeJIMUNBAET CyMMapHbIN OTJI0B. TPUTICOB IIPUBJEKA-
eT Pl XMMUYECKUX COeIMHEHNH, BXOIAIINX B COCTaB
5(hUPHBIX MaceJi I1BeToB. O6HapyxeHo 60jee 30 TaKUX
coeguuenuit (Imai et al., 2001; Cao et al., 2020). BbLi10
YCTAHOBJIEHO, YTO HAPSAAY C KOMIIOHEHTAMU IIPUPOJ-
HBIX MaceJl TPUIICOB ITPUBJIEKAIOT 3 UPHl HUKOTHUHO-
BOI ¥ M30HUKOTMHOBOM KucyioTsl (Penman et al., 1982;
Teulon et al., 1993). B onbITax Ha 0J1b(aKTOMETPE OBLIO
TMOKa3aHo, YTO STUJHUKOTUHAT IIPOSIBIISIET aTTPaK-
TUBHOCTB K 3T B ;uanasoHe AO3UPOBOK B 4 MOPS/I-
ka oT 10 o 1 MKJI. BOIBUIMHCTBO APYTUX AYIIUCTBIX
COeIMHEHUH, B TOM YKCJIe ¥ TePAHUOJI, ITPOSIBISIIN
aTTPaKTUBHOCTH B AMaIla30He N03MPOBOK 1—2 MOPSI-
ka (Davidson et al., 2008). [I[puMeHeHEe CMeCHU IBYX
aTTPaKTAaHTOB, HAIIPUMEP M-aHU3aJIbAETUIa U METH-
JIN30HUKOTUHATA, He YBeJNUNBajao 9hHeKTUBHOCTD
npusjedeHud (Teulon et al., 2007); 3To cBsI3aHO, Be-
POSITHO, C HAJIMYUEM Y TPUIICOB TOJIbKO OJHOTO pe-
1ernTopa JJis paclio3HaBaHUg apoOMaTOB, U ITIO3TOMY
5 EeKT cuHeprusMa IIpu IPUMEeHEHUN HECKOJIbKUX

of which a surge in the thrips population is possible af-
ter treatment (Sampson, 2014). The first outbreaks of
the pest in greenhouse conditions on vegetable crops
are usually reported in early March, and on ornamen-
tal plants — already in early February.

The development of one thrips generation in
greenhouses lasts 22—-30 days, and during the season
it develops up to 10 generations under optimal condi-
tions: air temperature — 25-30 °C and relative humidi-
ty — 80-85%. At temperatures above 35 °C and relative
humidity below 50%, the development of insects stops,
and mass death of all stages of the pest occurs (Akha-
tov, Izhevsky, 2004).

Despite the fact that specialists have been study-
ing the Western flower thrips and developing methods
for its control for more than 40 years, the problem of
effective protection of cultivated plants from this pest
has not been finally resolved and work in this direction
continues. Evidence of the relevance of this problem is
in the relatively recent publications of dissertations for
the PhD degree and a general review (Nielsen, 2013;
Sampson, 2014; Koschier, 2008).

For early detection, monitoring, determining the
timing of protective measures and their effectiveness,
colored attractive sticky traps “Plate” are effectively
implemented (Dankvert et al., 2009; Sampson, 2014).
Scientists at the Centre for Applied Entomology and
Parasitology at the University of Keele have identified
for the first time an aggregation pheromone secreted
by Western flower thrips. The neryl-(S)-2-methylbuta-
noate synthetically obtained by them in field trials on
sweet pepper crops in Spain turned out to be attrac-
tive to adult males and females (Hamilton et al., 2005).

The use of attractants along with pheromones in
dispensers makes it possible to attract insects not only
during the breeding season, which increases the to-
tal catch. Thrips are attracted to a number of chemi-
cal compounds that make up the essential flower oils.
More than 30 such compounds have been detected
(Imai et al., 2001; Cao et al., 2020). It was stated that,
along with the components of natural oils, thrips are
attracted by nicotinic and isonicotinic acids (Penman
etal., 1982; Teulon et al., 1993). In experiments on the
olfactometer, it was shown that ethyl nicotinate is at-
tractive to Western flower thrips in the dosage range of
4 orders of magnitude from 10~*to 1 ul. Most other aro-
matic compounds, including geraniol, were attractive
in the dosage range of 1-2 orders of magnitude (David-
son etal., 2008). The use of a mixture of two attractants,
for example, p-anisaldehyde and methyl isonicotinate,
did not increase the attraction efficiency (Teulon et al.,
2007); this is probably due to the presence of only one
receptor for aroma recognition in thrips, and therefore
there was no synergistic effect when several attractants
were used (Davidson et al., 2008). It should be noted
that methyl and ethyl esters of nicotinic and isonico-
tinic acid, along with Western flower thrips, also attract
other thrips species, with the exception of the Spanish
population of E occidentalis. The efficiency of catching
different thrips species with specific pyridine com-
pounds is somewhat different, but at the moment it is
not well understood (Davidson et al., 2009).

duTtocaHutapusa. KapaHTuH pacteHuin 58
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aTTpaKTaHTOB OTcyTcTBOBaJ (Davidson et al., 2008).
CnenyeT OTMETUTh, UTO METUJIOBBIM U 3TUJIOBBIHA
3(pupPbl HUKOTUHOBOM Y M30HUKOTHUHOBOM KHCJIOTHI
Hapany ¢ 3LUT npusieKkawT U Lpyrue BULbLI TPUIICOB,
32 MCKJIIOUeHVeM UCITaHCKOM monynsaiuu F. occidentalis.
9h(PeKTUBHOCTD OTJIOBA Pa3HbIX BUJIOB TPUIICA KOH-
KPETHBIMU IIUPUANHOBBIMU COEIUHEHUSI MU HECKOJIb-
KO OTJIMYAEeTCs, HO Ha HACTOSIIVI MOMEHT HeJloCTa-
TouHO usyueHa (Davidson et al., 2009).

OnHa U3 BeAyUUX MUPOBBIX KOMIIAHUH I10 IPO-
M3BOJICTBY MPOJYKTOB KOMILJIEKCHOM GOPHOBI C Bpe-
nutenaMmu Koppert B.V. B fucneHcepe AJjsg TPUIl-
coB Lurem-TR B KauecTBe aTTpakTaHTa UCIIOJb3yeT
METUJIN30HUKOTUHAT. [JUCTIEHCED U3TOTABIMBAETCS
Ha IIPOMBINIJIEHHOM O000PYIOBAaHUU U IIPEACTaBISIET
co60i MIacTUKOBBIY 03aTOP C IephOopUPOBAHHON
MeMOpaHOU [IJIs MOCTENEeHHOTO PACIIPOCTPaHEHUS
aTTpakTaHTa. I1o JaHHBIM U3TOTOBUTES, J0OaBIeHIE
K CUHUM JIUIIKUM JIOBYLIKaM pucrieHcepa Lurem-TR
YBEJIMUYUBAET OTJIOB TPUIICOB, ITPU 3TOM HEXKEJIATEJb-
HBIH OTJIOB BHTOMO(AroB U HaCEKOMBIX-OITbIINTENIEHN
He yBesinuuBaeTcs (Muvea et al., 2014).

MeTUNIN30HUKOTUHAT XapaKTePU3yeTCsI BbICOKOM
JerydecThblo. [Ipu TeMneparype 25 °C 3a CyTKU C Bat-
HBIX TAMIIOHOB uUcrapsgeTrcd 320 Mr BelleCTBa, U3 [10-
JIMSTUJIEHOBBIX 3allagHHbIX TakeToB (150 MkM) — 40 MT,
a u3 gucreHcepos Lurem-TR — 76 mr (Nielsen, 2013).
Ha Ham B3T/4[, CKOPOCTb MCIIapeHUs aTTpaKTaHTa
13 OUCIIEHCEPOB SABJISIETCS N36BITOUYHOM, UTO IPUBO-
VT K PaCTOUNTEJIbHOMY PAcX0/ly BEIeCTBa.

1lesb HACTOSIIIETO UCCIeOBAHUS — OIITUMU3UPO-
BaTb CKOPOCTh UCHAPEHUS METUIHUKOTUHATA IIyTEM
BbIOOpPA KOHCTPYKIIMU IUCIIeHCepa B JIaGOPaTOPHBIX
YCJIOBUSIX Y IPOBECTU MOJIEBBIE UCTIIBITAHUS [IJIS U3Y-
YeHUS TPOJOJIKUTEIbHOCTY U 5D HEKTUBHOCTY MPU-
BJIeUEeHUS TPUIICOB JUCIIEHCEpaMU C HaHECEHHBIM
Ha HUX arperariuoHHbIM (PEPOMOHOM U aTTPAKTaHTOM
IJIS OTJIOBA STUX HACEKOMBIX B YCIOBUSX 3aKPBITOTO
TpyHTA.

MATEPUAJIBI U METO/1bI

B xauecTBe [UCIIEHCEPOB MUCIIOJb30BAJIU I1JAaCTHUHBI
2 x 2,5 cM, Hape3aHHble U3 KOMMePUYECKU JOCTYIIHbBIX
ry6uaTerx cangerok York 17,5 x 15,5 cM, Takxe uc-
MTOJIb30BaJIU KapTOH (PUIbTPOBAJILHBIN B IIJIaCTUHAX,
22 x 35 MM. MeTunuukorudaTt (MH) HaHOCHIV HA LUC-
TEeHCEPHI B BUJ€ PACTBOPAa B MeTaHOJie. PAaCTBOPUTEID
rocJie HaHeCeHN s B TeueHue 1 yaca oJIHOCThIO UCIIa-
psiics. YacTb AuCIIeHCepPOB ITOMeIalu B KoMMepue-
CKH JIOCTYITHBIE 3UTIOK-TIaKeThI 40 X 60 MM MapKu Zip-
Loc 13 oMM TUIeHa BbICOKOT'O IaBJIEHUS TOJIIUHOMN
40 MKM. [IpyruM BapruaHTOM YIIaKOBKM OBLIO 3arau-
BaHUe IIJIACTUH ¢ MH B oilHapPHbBIE WU IBOWHBIE T10-
JIMDTUJIEHOBBIE TaKeThl. [IJIs1 3aravBaHU TTOJIUITUTIE-
HOBBIX ITAKETOB MCII0JIb30BaJIU ITOJIMITUIIEH BBICOKOTO
IaBjaeHUs TOAIMHON 200 MKM 1 BaKyyMHBIN yII1aKOB-
mukK Vacuum sealer DZ-280A. OIIBITHI TI0 UCTIAPEHUIO
MH mpoBouIu B IabopaTOPHOM HIKady CoO CKOPOCTHIO
rmoroka Boaxyxa 0,1-0,2 M/c. TeMIiepaTypa Bo3ayxa
6nlya B rpenenax 20-24 °C.

[ToseBble uccienosanud 1o oTiioBy 3T npoBo-
OUJIY C TPUMEHEHNEM CUHUX KJIEEBBIX JIOBYIIEK «[1a-
CTHHAa», KOTOPble pasMellanau B 4-KpaTHOM TOBTOP-
HOCTH. JIOBYIIKY U3TOTOBJIEHBI U3 IBYXCTOPOHHETO
JJaMUHUPOBAHHOTO KaPTOHA CUHETO IBETA PA3MEPOM
25 x 30 ¢cM C OTBEpPCTUEM [Jid TTOABECKU, C KJI€eBbIM
IMOKPBITHEM C 00eMX CTOPOH U 3alIUTOMN KJIEeBOU

One of the world’s leading integrated pest manage-
ment companies, Koppert B.V. uses methyl isonicotinate
as an attractant in the Lurem-TR thrips dispenser. The
dispenser is manufactured on industrial equipment and
is a plastic dispenser with a perforated membrane for
the gradual distribution of the attractant. According to
the manufacturer, the addition of the Lurem-TR dispens-
er to the blue sticky traps increases the catch of thrips,
while the unwanted catch of entomophages and pollinat-
ing insects does not increase (Muvea et al., 2014).

Methyl isonicotinate is characterized by high vo-
latility. At a temperature of 25 °C per day, 320 mg of the
substance evaporates from cotton swabs, 40 mg from
polyethylene sealed bags (150 um), and 76 mg from
Lurem-TR dispensers (Nielsen, 2013). In our opinion,
the rate of evaporation of the attractant from dispens-
ers is excessive, which leads to wasteful consumption
of the substance.

The aim of this study is to optimize the evapora-
tion rate of methyl nicotinate by selecting a dispenser
design in the laboratory and to conduct field trials to
study the duration and effectiveness of attracting thrips
by dispensers coated with an aggregation pheromone
and an attractant to catch these insects in greenhouse
conditions.

MATERIALS AND METHODS

Dispensers used were 2 x 2.5 cm plates cut from com-
mercially available 17.5 x 15.5 cm York sponges, and
22 x 35 mm filter board was also used. Methyl nicoti-
nate (MN) was applied to dispensers as a solution in
methanol. The solvent after application within 1 hour
completely evaporated. Some of the dispensers were
placed in commercially available 40 x 60 mm ZipLoc
bags made of high pressure polyethylene 40 um thick.
Another packaging option was the sealing of MH plates
in single or double polyethylene bags. For sealing plas-
tic bags, high-pressure polyethylene 200 um thick and
a vacuum sealer Vacuum sealer DZ-280A were used.
MN evaporation experiments were carried out in a la-
boratory cabinet with an air flow rate of 0.1-0.2 m/s.
The air temperature was within 20-24 °C.

Field studies on the trapping of Western flower
thrips were carried out using blue sticky traps “Plate”,
which were placed in 4 replicates. The traps are made
of double-sided blue laminated cardboard measuring
25 x 30 cm with a hole for hanging, with an adhesive
coating on both sides and protection of the adhesive
surface with siliconized paper (Fig. 2). The dispens-
er with the applied mixture of attractant (MN) and ag-
gregation pheromone was attached with a paper clip on
the day of hanging the trap. The experiment was carried
out on the territory of Moscow Oblast from 01.03.2021
to 25.06.2021 on the Madrilene F1 variety cucumber
culture in a greenhouse with an area of 160 m?. The
traps were placed during planting at a height of 20 cm
above the plant and lifted up as the plants grew. The
air temperature in the greenhouse during the day was
20-22 °C, at night —18-19 °C. As a control, “Plate” traps
without a dispenser were used, which were also placed
in 4-fold repetition (Fig. 3). The traps were placed in a
checkerboard pattern on an area of 1 trap per 20 m?2.
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TTOBEPXHOCTH CUIIMKOHU3MPOBAHHOM 6yMarow (puc. 2).
JucrieHcep Cc HAHECEHHOM cMechio aTTpakTanTa (MH)
U arperanuoHHOTo (hepoMoHa IIPUKPEILISIIN C TIOMO-
1IbI0 CKPEIIKY B IeHb BBIBEIIMBAHMS JIOBYIIKU. OIIBIT
TPOBOAUJIYN HA TEPPUTOPUU MOCKOBCKOU 06JiacTuU
B nepuof ¢ 01.03.2021 no 25.06.2021 Ha KyAbType
oryper coprta «Magpuinesne Fl» B Temiulie Ijounia-
I 160 M2, JIoByIIKY pasMenianay B IIEPUO/, BBICAIKU
paccazbl Ha BbicOTe 20 CM HaJ, pacTeHUEM U MOIHU-
MaJiu UX BBEPX [0 Mepe POCTa pacTeHuii. TeMIepa-
Typa BO3[yxa B TeIJIUIE JHeM cocTasisia 20-22 °C,
HOUbI0 — 18-19 °C. B kauecTBe KOHTPOJIS [IPUMEH AN
JoBymKu «[InacTuHa» 6€3 ArcreHcepa, KOTOPbIE TaK-
’Ke pasMeniajau B 4-KpaTHOM MoBTOpHOCTH (puc. 3).
JIOBYIIKY pa3Mellaii B lIaXMaTHOM ITOPSIKe Ha ILJIO-
manu 1 noBymka Ha 20 M2 Pa3MeleHue sKCIIepUMeH-
TaJIbHBIX Y KOHTPOJIbHBIX JIOBYLIEK YePeI0BAJIU. YUeT
KOJIMYeCcTBa MPUBJIEUEeHHBIX B JIOBYIIKY HACEKOMBIX
npoBoauau 1 pas B 7 ;Hel. MaTepuaJi Cc JOBYIIEK pas-
6rpasiu B JIabOPATOPUY DHTOMOJIOTUY UCITBITATEIbHO-
ro sKcrepTHOro rieHTpa ®I'BY «BHUMKP», UmeHTuhu-
Kallus TPUIICOB, TTIOMMAaHHbIX B JIOBYIIKH, TTPOBOAUIACD
COTPYIHUKAMU J1abopaTOPUU SHTOMOJOTUYU UCIIbI-
TaTeJbHOr0 SKCIePTHOTO HeHTpa ®I'BY «BHUUKP»
H.W. EpmoBo# 1 M.B. YIIIKoBOH.

PE3VJIBTATBI U OBCYXKIEHHNE

PacripocTpaHeHHBIN MTPUEM CHUXEHUS CKOPOCTH UC-
TapeHus BelLeCTB C IOBEPXHOCTU AUCIIEHCePa — 3TO
ToMeleHue JUCIeHcepa B TePMETUYHBIN TOJTUITUIIE-
HOBBIH ITaKeT. VICIoIb30BaHMe MIIEHOK PAa3HOM TOJIIIU-
HBI WJIM MHOTOCJIOMHBIX KOHCTPYKIIUY TTO3BOJISIET Me-
HSATb CKOPOCTb UCTIapeHus. YBeIndeHue KoJIuyecTBa
HaHEeCEeHHOr0 BeIlleCTBa, COOTBETCTBEHHO, YBEJIUUN-
BaeT BpeMs ero IOJIHOTO ucIla-
peHud. Takue uccjiefoBaHUI
OTy6JIMKOBAHBI JJIT METUIN30-
HUKOTMHATa Ha MEJUIIMHCKUX
MapJieBbIX TaMIIOHAX, IMOMY-
1mevykax callle M B IIOJIUdTUJIE-
HOBBIX makerax (Nielsen, 2013).
MbI IPOBEJIU CBOU UCIIBITAHUS
C METUJIHUKOTHUHATOM Ha JApy-
TUX Pa3JIMYHbIX HOCUTENIX. [log
OIIbITA TOTOBUJIU TI0 4 UCIIEH-
cepa KaXxJoro Bapuasra. Jlo3u-
poBKU MH B pa3HBIX BapuaHTax
6b11m 150 u 450 Mr. Pazmep 1ia-
CTUH OTIPEeJeJISJICS UX CII0C06-
HOCTBIO BIIUTATh HEOOXOAUMOE
KOJIMYeCcTBO pacTBopa. [y mo-
3UpPOBKY 150 MT 6paJiv IaacTu-
HbI 5 cM? (2 X 2,5 c™m). g HaHe-
ceHus 450 Mr BellleCcTBa pasMep
IJIaCTUH NPULIIOCh YBEJIUYUTH
Io 12 cm? (3 x 4 cM). B ciayuae
(pUIBTPOBATBLHOTO KAPTOHA — 3TO
TOTOBBIE IIJIACTUHBI Pa3MepoM
2,2 x 3,5 cM. Ux copbiimoHHas
€MKOCTb OKasaJjiach JOCTAaTO4-
HOU O BOUTHIBaHUA 450 mr
MH. [lucrieHcepsl pa3BellnBaii
Ha IIPOBOJIOKEe B JabopaTopHOM
BBITSDKHOM IIKady Ha paccTo-
AHUU 4 CM IPYT OT Apyra. BaBelmrvBaHus [IPOBOLVIINA
e)XXeJITHEBHO, 32 UCKJIUEeHNEeM BBIXOJHBIX U IIPa3f-
HUYHBIX AHeH. CpeJHEeKBapaTUUYHOE OTKJIOHEHME

Puc. 2. loBywka
«[nactuHa»

C pucneHcepom

C aTTpPaKTaHTOM

1 hepOMOHOM,
ucnonb3lyemas B onbiTe
(choTo A.HO. No6ypa)

The placement of experimental and control traps was
alternated. The number of insects attracted to the traps
was counted once every 7 days. The material from the
traps was disassembled in the entomology laboratory of
the testing expert center of the All-Russian Plant Qua-
rantine Center. The identification of thrips caught in
traps was carried out by N.I. Ershova and M.V. Ushkova.

RESULTS AND DISCUSSION

A common technique for reducing the rate of evapora-
tion of substances from the surface of a dispenser is to
place the dispenser in a sealed plastic bag. The use of
films of different thicknesses or multilayer structures
allows to change the evaporation rate. An increase in
the amount of applied substance correspondingly in-
creases the time of its complete evaporation. Such
studies have been published for methyl isonicotinate
on medical gauze swabs, sachet pads and plastic bags
(Nielsen, 2013). We ran our trials with methyl nico-
tinate on various other vectors. For the experiment,
4 dispensers of each option were prepared. Dosages
of MN in different variants were 150 and 450 mg. The
size of the plates was determined by their ability to ab-
sorb the required amount of solution. For a dosage of
150 mg, plates of 5 cm? (2 x 2.5 cm) were taken. To ap-
ply 450 mg of the substance, the size of the plates had
to be increased to 12 cm? (3 x 4 cm). In the case of fil-
ter boards, these are ready-made plates 2.2 x 3.5 cm
in size. Their sorption capacity turned out to be suf-
ficient to absorb 450 mg of MN. The dispensers were
hung on a wire in a laboratory fume hood at a distance
of 4 cm from each other. Weighing was carried out dai-
ly, except for weekends and holidays. The standard de-
viation from the mean was less than 5%. Mismatching

~

Fig. 2. Trap “Plate”
with a dispenser
with an attractant
and pheromone,
used in the
experiment (photo
by A.Yu. Lobur)

Puc. 3. loBywka
«MnactuHa»
KOHTpoOsnbHas 6e3
aucneHcepa (hoto
A.10. Nobypa)

Fig. 3. Trap “Plate”
control without
a dispenser (photo
by A.Yu. Lobur)
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500

Macca aTTpakTaHTa Ha AuCreHcepe, Mr
Attractant mass on the dispenser, mg

Bpems, cyTkun
Time, days
lNy6ka 2,5x 2 | Sponge 2.5x 2
l'y6ka 2,5 x 2 B 3un-nakere | Zip-lock sponge 2.5 x 2
ly6ka 3 x4 | Sponge 3 x4
l'y6ka 3 x 4 B 3un-nakere | Zip-lock sponge 3 x 4

14

N

in a double polyethylene bag 200 pm

[OvHaMuKa vcnapeHust METUITHUKOTMHATA C AUCTEeHCEepPOB, MI
Evaporation dynamics of methyl nicotinate from dispensers, mg

KapToH chunbTpoBaHHbIii 2,2 x 3,5 B 3un-nakeTe | Zip-lock filtered cardboard 2.2 x 3.5
l'y6ka 2,5 x 2 B nakeTe U3 nonuatuneHa 200 mkm | Sponge 2.5 x 2 in a polyethylene bag 200 ym
ly6ka 2,5 x 2 B nakeTe U3 ABOMHOro nonuatuneHa 200 MkMm | Sponge 2.5 x 2

failure was discarded. The reason
for rejection was 2 cases of depres-
surization of sealed packages. The
results of the studies are shown in
Figure 4. The amount of the initial-
ly applied substance to the dispens-
er is visible on the y-axis at a time
value of 0. Observations were made
up to a residual substance content of
1-2 mg. Further weighings were not
carried out, as they are associated
with large errors.

From the analysis of the data
presented in Figure 4, it can be seen
that a stable release of MN from a
dispenser lasting more than 30 days
can be achieved using a sealed
double polyethylene bag 200 um

012345678 91011121314151617 18 19 20 21 2223 24 25 26 27 26 29 30 31 32 33 34 35 thick at a dosage of the substance

of 150 mg. An increase in the dos-
age of MN on the same type of struc-
tures extended the time of its evapo-
ration. Therefore, by selecting the
dosage, you can increase the time of
the dispenser to the entire growing
season.

To establish the duration and ef-

Puc. 4. OuHaMnka ncnapeHus

B TeueHue 35 cyTok during 35 days

OT CpeIHero 3HavueHus ObLIO MeHee 5%. Brimmagaro-
Ive pe3y/ibTaThl BbIOpaKoBbIBAIN. [IpUUNHOM BEIGPA-
KOBKM 6BLIO 2 cllyuyasi pa3repMeTu3aluy 3arassHHBIX
ITaKeTOB. Pe3ysIbTaThl UCCIELOBAHNY IPENCTaBIIEHEI
Ha pucyHke 4. KojJn4yecTBO UCXOLHO HAHECEHHOTO
Ha JMCIeHCep BelllecTBa BUIHO HA OCU OPAMHAT MIpU
3HaUeHUU BpeMeHu, paBHoM 0. HaGiiogeHus Benu
IO OCTaTOYHOTI'O COZlepKaHu BelllecTBa 1-2 MI. Jlajib-
HelIye B3BEIINBaHNS He IPOBOIUIINCDH, TaK KaK OHU
COITPSIKEHBI C 6OJIBIIMMY ITOTPEITHOCTIMU.

W3 aHa/iv3a JaHHBIX, [IPEe[CTaBJIeHHBIX HA PUCYH-
Ke 4, BUHO, UTO CTOMKOI0 BbigeseHusa MH ¢ gucrieH-
cepa IJIUTEeNbHOCThIO 6ostee 30 mHE MOXKHO JIOCTUYb
IIPU UCTIOJIb30BaHUY FePMETUYHOTO MTaKeTa U3 ABOM-
HOTO TIOJIMATUIJIEHA TOJMIMUHON 200 MKM IIPU HO3U-
poBKe BelecTBa 150 MrI. YBesinueHue 003UpoBKU MH
Ha OJHOTUIHBIX KOHCTPYKILUAX IIPOJJIEBAJIO BpEMS
ero ucrapenus. [103ToMy TTOL60POM JT03UPOBKU MOX-
HO YBEJIMYUTDb BpeMs PaboThl AUCIIEHCEPa OO BCETO
BPEMEHU BereTaluu.

JJ1s TOTO, YTOGBI yCTAHOBUTD MTPOLOJDKUTETbHOCTD
1 5 HEKTUBHOCTDL PabOTHI [UCIIEHCEPOB B ITOJIEBBIX
YCJIOBUSIX, OBLIY M3TOTOBJIEHBI IUCIIEHCEPHI, COAePIKa-
mue 1Mo 150 Mr MH u 1 Mr arperamuoHHOro epomo-
Ha (HepuJj-2-MeTUJI0yTaHoaT) 1 3allassHHbIE B [TAKEThI
13 JBOMHOI0 MOJIMITUIIEHA TOJIIIMHON 200 MKM.

Pe3ysbTaThl MOJIEBBIX UCTIBITAHUM TTPEICTABIIEHBI
B rpadmuecKoOM BUJIE Ha PUCYHKax 5, 6, 7.

VccnefoBaHUS TTOKA3aju, YTO KjeeBble JIOBYIII-
Ky Tuna «[ljmacTruHa» ¢ arperauoHHLIM PepPOMOHOM
U aTTpaKTaHTOM B riepuoy ¢ 01.03.2021 10 10.04.2021
(40 mueit) oTraBiuBaiIy B 1,4 pasa 6osbiie umaro 31T
110 CpaBHEHMIO C KOHTPOJIbHBIMHU, a B mepuoy ¢ 10.04
110 16.04 (c 40-ro 110 46-11 IeHb) CpeaHee KOJIUIECTBO

Fig. 4. Dynamics of attractant
aTTpaKTaHTa c gucneHcepos (Mr)  evaporation from dispensers (mg)

ficiency of the dispensers in the field,
dispensers were made containing
150 mg of MN and 1 mg of the aggre-
gation pheromone (neryl-2-methyl-
butanoate) and sealed in double
polyethylene bags 200 pm thick.

The results of field tests are presented in graphical
form in the figures 5, 6, 7.

Studies have shown that sticky traps of the “Plate”
type with aggregation pheromone and an attractant in
the period from 01.03.2021 to 10.04.2021 (40 days)
caught 1.4 times more Western flower thrips adults
compared to the control ones, and in the period from
10.04 to 16.04 (from the 40™ to the 46™ day) the average
number of captured pests for experimental and control
traps was the same and amounted to 11 Western flower
thrips imagoes. Probably, after about 40 days, the dis-
pensers stopped working due to the complete volati-
lization of the attractant.

The catchability of the “Plate” traps with aggre-
gation pheromone and attractant in the experiment
from 16.04.2021 t0 28.05.2021 (42 days) was 1.9 times
higher compared to the control ones. In the period
from 28.05 to 05.06 (from the 42" to the 50" day), the
catchability of the experimental traps became approxi-
mately the same as the control ones. The effective ope-
ration of dispensers in the field for 40 days somewhat
exceeded the results of laboratory experiments on the
evaporation of MN (35 days). Possibly less than 1 mg
MN still made the dispensers attractive.

In the summer season, the greatest number and ac-
tivity of thrips is observed. During the period of the ex-
periment from 05.06.2021 to 25.06.2021, the catchabi-
lity of the “Plate” trap with aggregation pheromone and
attractant was 1.6—1.9 times higher compared to control
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OTJIOBJIEHHBIX BpeIuTejel
Ha OIIBITHBIE M KOHTPOJIBHBIE JIO-
BYIIKY OIMHAKOBOE U COCTABJISIIO
o 11 sk3. umaro 31 T. BepogaTHo,
npuMepHo mocie 40 gHel muc-
TeHCcephl IepecTajm paboTaTh
BCJIE[CTBYE IIOJIHOTO yJIeTy4YNBa-
HUS aTTPaAKTaHTA.

YnoBuCTOCTD JIOBylIEK «[1a-
CTUHa» C arperaluoHHbIM (epo-
MOHOM ¥ aTTPaKTaHTOM B OIIbI-
Te ¢ 16.04.2021 mo 28.05.2021
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B CPEiHEM Ha JIOBYLLKY, 3K3.
Average number of caught pests
per trap, ind.
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Control

(42 mua) 6bL1a BhINIE B 1,9 pasa

Puc. 5. lmvHaMuKa otnosa

10 CPaBHEHUIO C KOHTPOJbHBIMU.
B niepuog, ¢ 28.05 1o 05.06 (c 42-ro
110 50-11 IeHb) YIIOBUCTOCTH OTIBIT-

KanuopHUINCKOro Tpunca B nepuos,
01.03-16.04.2021 (46 pHei)

Fig. 5. Dynamics of catching Western
flower thrips in the period
01.03-16.04.2021 (46 days)

HBIX JIOBYIIEK CTaJla MPUMEPHO
ONVHAKOBOU C KOHTPOJIbHBIMU.
dddexTuBHaa paboTa AUCIIEHCE-
POB B MOJIEBBIX YCJIOBUSIX B TeUe-
Hue 40 gHeW HeCKOJIbKO IIPEeBbI-
cuja pe3yabTaThl JIA60PaTOPHBIX
OIIBITOB IO McrapeHuio MH (35
nHelt). BosMoxxHo, MH B Kouue-
cTBe MeHee 1 MT Bce elile obecre-
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CTBO M AaKTHUBHOCTBbL TPMIICOB.

B mepumop mpoBeneHUs OIBITA
¢ 05.06.2021 o 25.06.2021 yio-
BUCTOCTD JIOBYLIKM «IlmacTuHa»

Puc. 6. IvuHaMuka otnosa
KanuopHUIACKOro Tpurca B Nepuog,
16.04-05.06.2021 (50 pHen)

Fig. 6. Dynamics of catching Western
flower thrips in the period
16.04-05.06.2021 (50 days)

C arperanuoHHBIM (GepoOMOHOM

¥ aTTPaKTAHTOM II0 CPaBHEHMUIO - 2000
C KOHTPOJbHLIMU JIOBYIIKAMU g s
ObLa BbImie B 1,6—1,9 pasa. Ilo- "%%g :;‘::::
CJI€[IHMIA OTIBIT IIPOJOJIKAJICH BCe- §5E 3
ro 20 fHell, I09TOMY CHIIKEHUS 338 1000
s eKTuBHOCTY Pa6OTHI JUCIIEH- ] Eg g 800
CepoB He HAGMIOJATH. g I2L 600
B n1aGopaTopuUM SHTOMO- SEES 400
norun ®IBY «BHUMKP» 6brma | 585 )
MpoBeJieHa UAEeHTUDUKALIVS BU- % < ‘\’s\a ,\"C‘ Ko _\’@} m@‘ 'é"\ ﬂ‘@.\ ﬂf@. ﬂ@- Q» Koy \g\a ﬂ@.\ ﬂ@ _"g\, .,9' Ky @.\ '\.@'\ qg:} _\’w‘
JIOBOTO ¥ TIOJIOBOTO COCTABA HaCe- < & ébb {\@o & F Qg;“‘\\g?‘\,&'\ L ».'o@ R *sﬂ\“q""?d"x\ « @ \4}’"}@”_\?&‘
KOMBIX, [IOIMaHHBIX Ha KJI€eBhIe
nomyukn <Ilnactuia ¢ penen- | Ao o pomacarespon - farron
cepoM. BOJIbIIMHCTBO [TOMMAaHHbIX

HaCeKOMBbIX ObLIN UAeHTU(UIIN-
POBaHBI KaK 3amaJHbIN IIBETOY-
w1t Tputc (Frankliniella occidenta-
lis). Kpome 31T Ha BCceX JIOBYIIKaX
NPUCYTCTBOBAJ Pa3HOAAHBINA
tputc (Frankliniella intonsa). ET0 KOJIMYECTBO GBLIO
MIPUMEPHO B 2—3 pas3a MeHbIIE KOJIMUECTBa BbLJIOBJIEH-
HbIX 3LT. Pe3ysbTaTsl ogcyera camioB 1 caMok 31T
TIpeacTaBJIeHbl B TaOJIUIIE.

[IpeBbINIeHE YMCJIa BBIJIOBJIEHHBIX CaMOK
B CPAaBHEHUU C CAaMIaMU OXUIAeMO U 00bsICHIETCS
X GOJIBIIMM KOJIMYECTBOM B MOMYISIIUU. [Py 3TOM
clleflyeT UMETh B BUAY, UTO 3TU JaHHbIE He YCTaHAaB-
JINBAIOT peaibHOe COOTHOIIIEHYE CaMIIOB U CAMOK, TaK
Kak TPUBJIEKATEIbHOCTD JIOBYIIEK C JUCIIEHCEPAMU
IIJISI CAMIIOB ¥ CAMOK He OIIpeesisjiach M MOXET ObITh
pasHo. B manpHeleM Mbl IIJIAaHUPYEM JeTajbHee pa-
300paThCcs B 9TOM BOIIpPOCE.

Puc. 7. duHaMunka otnosa
KanuopHUIACKOro Tpurca B Nepuog,
05.06-25.06.2021 (20 pHen)

Fig. 7. Dynamics of catching Western
flower thrips in the period
05.06-25.06.2021 (20 days)

traps. The last experiment lasted only 20 days, so there
was no decrease in the efficiency of the dispensers.

In the Entomology laboratory of VNIIKR, the iden-
tification of the species and sex composition of insects
caught on the “Plate” sticky traps with a dispenser
was carried out. Most of the insects caught were iden-
tified as Western flower thrips (Frankliniella occidenta-
lis). In addition to Western flower thrips, all traps con-
tained the polyphagous thrips (Frankliniella intonsa).
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Ta6auia

KoJinuecTBO 1 COOTHOILIIEHNE CaMI[OB ¥ CAMOK
3amaJHoro IjBeTouHOoro Tpurtca Frankliniella
occidentalis Ha JIOByIIKax

Table
Number and ratio of male and female Western
flower thrips Frankliniella occidentalis in traps

N¢ 10ByLIKU CamMiibl CamMku CaMKH/caMIIbI
Trap number Males Females Females/males

1 29 34 1,17

2 31 41 1,32

3 165 172 1,04

4 97 128 1,32
3AKJIIOYEHUE

B ja6opaTOpPHBIX OIMBITAX YCTAaHOBJIEHO, UYTO CTOM-
KOTO BbIJIeJIEHUSI METUJIIHUKOTHHATA C AUCIIeHcepa
IJIUTEeIbHOCTBIO 6ojiee 30 JHEN MOXXHO AOCTUYD IIPU
KUCTIOJIb30BAHUU FePMETUUHOTO ITaKeTa U3 JIBOWHOTO
TTOJIMATUJIEHA TOJNIIMHOM 200 MKM IIPY TO3UPOBKE Be-
mecTtBa 150 Mr.

B 1moJ1eBBIX UCIIBITAHUAX OBLJIO YCTAHOBJIEHO, UTO
CUHUE KJIeeBble JIOBYIIKU C aTTPAKTAaHTOM U arpera-
LIMOHHBIM (PEPOMOHOM, cofepskainue 150 M MeTuI-
HUKOTUHATA U 1 MTI HepuJi-2-MeTuibyTaHoaTa, OTIaB-
nuBanu B 1,4-1,9 pasa 6ousbine Frankliniella occidentalis
B CPAaBHEHUU C KOHTPOJbHBIMU JIOBYIIIKAMMU.

JIOBYIIKM C aTTPaKTAaHTOM U arperanuoHHBIM
hepomonoM ahheKTUBHO paboTay Ha MPOTIKEHUN
40 mHel, 4TO ABJISIETCS IPUEMJIEMBIM He TOJIbKO JJIs
MOHUMTOPHUTA 3TOT'0 KapPaHTUHHOTO BPEIHOI'0 OPraHma-
Ma, HO U JJis1 60PbOBI C HUM.
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Its amount was approximately 2—3 times less than the
amount of Western flower thrips caught. The results
of counting males and females of the Western flower
thrips are presented in the table.

The excess of the number of caught females in
comparison with males is expected and is explained
by their large number in the population. However, it
should be borne in mind that these data do not estab-
lish the real ratio of males and females, since the attrac-
tiveness of traps with dispensers for males and females
has not been determined and may be different. In the
future, we plan to look into this issue in more detail.

CONCLUSION

In laboratory experiments, it was found that a stable
release of methyl nicotinate from a dispenser last-
ing more than 30 days can be achieved using a sealed
double polyethylene bag 200 microns thick at a dosage
of 150 mg of the substance.

In field trials, blue sticky traps with an attrac-
tant and aggregating pheromone containing 150 mg of
methyl nicotinate and 1 mg of neryl 2-methylbutanoate
were found to catch 1.4 to 1.9 times more Frankliniella
occidentalis compared to control traps.

Traps with attractant and aggregation pheromone
worked effectively for 40 days, which is acceptable not
only for monitoring this quarantine pest, but also for
its control.
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