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AHHOTALIUA
HO>)xHOaMepuKaHcKkas ToMaTHast MoJb Tuta absolu-
ta ABJSETCS OMACHBIM BPEIUTEJIEM ITacJIeHOBBIX
KYJIBTYP, OTJIMYAIONIUMCS BBICOKOM CKOPOCTBHIO pas-
MHOXeHNS, ObICTPOM ajanTaleil K MEHSIIIINUMCSI
YCJIOBUSM OKPYXXAWIILeN Cpelbl U PE3UCTEHTHO-
CThI0 K XMMUUYECKUM MHCEKTHUIIUIaM. OCHOBHBIM
pacTeHNeM-X03IUHOM BPEAUTEINS SIBJISIETCS TOMaT.
Bu xapakTepusyeTcs BBICOKOU BPeJOHOCHOCTBIO KaK
B pervoHe npoucxoxaenus (IOkHas AMepurKa), Tak
¥ Ha OGIIMPHOM TEPPUTOPUY CBOETO BTOPUUHOTO ape-
aJjia, KOTOPBIU B TIOCTEeHYE ToAbl (hopMupyeTcs 6Jia-
rojgaps MHTEHCUBHOMY Pa3BUTUI0 MEXIYHAPOLHBIX
TOPTOBBIX OTHOINeHuM. Ha Tepputopuu Poccuiickoi
denepalliy TOMaTHAas MOJIb ObLiIa BIIEPBbIE BBIABICHA
B KpacHogmapckoM kpae B 2011 ., 103Ke ee BPeLOHOC-
HOCTb OTMeueHa u B Kpbimy.

OCHOBHOI MeTOJi 60pbOBI C TOMAaTHOM MOJIBIO —
IpUMeHeHNEe XUMUYECKUX MHCEKTUIIMIOB, OTHAKO UX
UCII0JIb30BaHVE HETATUBHO BO3JeCTBYET Ha OKPYXKa-
OILIYI0 cpeny. ATbTePHATUBHBIM METOIOM CHUXEHUS
YWCJIEHHOCTY BPEAUTEJS B TETIJINYHBIX X03SIHCTBAX,
TI03BOJISIONIUM OTPAHUYUTh UJIU TTIOJTHOCTHIO MCKJIII0-
YUTh IIPUMEHEeHe NHCEKTUILINUIOB, ABJISIETCS UCIIOJIb-
30BaHUE CUHTETUYECKUX (DEPOMOHOB JIJISI MAacCOBOTO
OTJIOBA WJIU AJIS Ne30PUEHTAIIUY BPEIUTENS.

B cTaThe mpeacTaBIE€HBI PE3YJIbTATHI ITOJIEBBIX
WUCIIBITAHUMY, TPOBEIEHHBIX HAa KYJIbTypPe TOMAaTa B yC-
JIOBUSIX 3aKPBITOTO rpyHTAa. [TokazaHa 3(hheKTUBHOCTh
60pbOBI ¢ TOMAaTHOM MoOJbI0 T. absoluta MeTOmOM He-
30pPUEHTAIIMU ¥ MacCOBOT'0 OTJIOBA C TPUMEHEHUEM
CUHTETHUYECKOT0 TT0JI0BOro (pepoMoHa, aleTaTta E3,
78, Z11-TeTpageKkaTpueH-1-0jia, CHHTE3UPOBAHHOI'O
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ABSTRACT
Tomato leaf miner Tuta absoluta is a pest Solanaceae
crops, characterized by a high reproduction rate, rapid
adaptation to changing environmental conditions and
resistance to chemical insecticides. Its main hots plant
is tomato. The species is characterized by high harm-
fulness both in the region of origin (South America)
and in the vast territory of its secondary range, which
in recent years has been formed due to the intensive
development of international trade relations. In the
Russian Federation, Tuta absoluta was first detected in
Krasnodar Kraiin 2011, and later its harmfulness was
reported from Crimea.

The main control method for the tomato leaf min-
er is the use of chemical insecticides, which, though,
have a negative impact on the environment. An al-
ternative method of reducing the number of pests in
greenhouses, which allows limiting or completely elim-
inating the use of insecticides, is the use of synthetic
pheromones for mass capture or disorientation of the
pest.

The article provides the results of field trials con-
ducted on tomato crops in protected ground conditions.
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B ®BI'Y « BHUVKP». 3 HeKTUBHOCTD UCTIOJIb30BAHUSI
METO/IOB [Ie30PUEeHTAIlMM U MacCOBOTO OTJIOBA COCTA-
BUJIa COOTBETCTBEHHO 92 1 61%, a X 6uojoruyeckas
3(ppekTuBHOCTD — COOTBETCTBEHHO 80 U 45%. I[1pu-
BeJleHbI Pe3yabTaThl MCCIELOBAHUM 110 YBEJIUUEHUIO
YPOXKaWHOCTH U KaueCcTBa TOMATOB IIPU TPUMEHEHU U
0JIoBOTO (hepoMoHa TOMATHOM MoJyiv. KauecTBO ILIO-
OB TOMAaTa B BapMaHTe Ne30pPUeHTallUU JOCTUTAJIO
97%, a B MeTOZe MaccoBOro oTjoBa — 81%, B TO Bpe-
M$ KaK B KOHTPOJIE 3TOT ITOKa3aTesb 6611 paBeH 66%.
[IpuMeHeHUe MeTOoJla Je30PHUeHTallUd 1 MacCOBOI0
OTJIOBA ITPUBEJIO COOTBETCTBEHHO K 18%-11 u 12%-1
npubaBKaM ypoXkas TOMATOB I10 CPAaBHEHMIO C KOH-
TPOJIbHBIM BapUaHTOM.

MeTo[, Ie30pueHTallud U MEeTOJi MacCOBOTO OT-
JIOBA MOTYT GBITh PEKOMEHJIOBAHBI K IIPUMEHEHUIO
TIPU BhIPAIUBAHUY TOMATOB B YCJIOBUSIX 3aKPBITOTO
TPYHTA C LIeJIbI0 CHUKEHNS YUCIeHHOCTU BPELUTES
TOMAaTHOM MOJIY B HacaXIeHMUIX. Kak sJIeMeHT cucTe-
MbI MHTET'PUPOBAHHOM 3allUThl PACTEHUM UCITOIb30-
BaHVe ()ePOMOHHBIX JIOBYIIIEK MOXXHO COYETATh JINOO
C XUMUYECKUMU, JIU60 ¢ 6MOJTOTUUECKUMU CPe/ICTBa-
MU, KOTOPbIe pa3pelleHbl K IPUMeHEHUI0 B YCIOBUIX
3aKPBITOrO FPyHTA.

Knrouesvle cnoea: KapaHTUHHBIN BPeIUTENb, (e-
POMOHHBIE JIOBYUIKU, AHcIieHcep, 3(G(PeKTUBHOCTD
60pBOBI, Ie30PUEHTAIINSI, MACCOBBIH OTJIOB.

BBEJEHUE

JKHOaMepUKaHCcKasg TOMaTHas
MUHUpYyoIas Moab Tuta ab-
soluta Povolny (1994) (puc.1) —
OMAaCHBIN BpeLUTeJNb Iacje-
HOBBIX KYJBTYP, TaKUX Kak
GakJiakaH, OBOIIHOM Ieperl,
Tabak U OpPyrue KyJAbTYpHI,
HO OCHOBHBLIM pacTeHUEeM-
X035IMHOM BPEIUTENIS IBJIIeTCS ToMaT. JlaHHbIN BUT,
pomom 13 HOxHOU AMepUKY, BPEIUT KakK B OTKPBITOM,
TaK ¥ B 3aKPBITOM T'PYHTE, XapaKTEPU3YEeTCs BBICOKOM
BPENOHOCHOCTBHI0 U YCTOMYMBOCTBIO K XUMUYECKUM
cpeacTBaM 3al[UTHI pacTeHuil QKuMepukuH u np.,
2009; KiteukoBCcKu# u Ap., 2014). BpeguTeyb MOXKET
OBITH JIETKO 3aHECEH B HOBbI€ PETHOHBI C TTOAKapaH-
TUHHOU PacTUTEJIbHOU ITPOJYKITMEN B IIPOIieCcCe MexX-
IyHApOAHOU TOproBau. T. absoluta BKIIIOUEHA B CIIUCOK
KapaHTWHHBIX BpenuTtejelt EOK3P u B mepeyeHb Ka-
PAaHTUHHBIX BPeIHBIX OPraHN3MOB EBpa3nuiickoro sKo-
HoMmuueckoro corwsa EA3C (EPPO, 2024; EPKO EAES,
2024; A®P, 2010). ToMaTHY MOJIb BBISBJISIOT Ha TEP-
putopuu P® HauvHag ¢ 2011 r.: B KpacHozapckom
1 CTaBpPOMOJIbCKOM KpasX, I0XKHOIM YacTy POCTOBCKOI
obnactu u KanMmeikuu, Pecry6nuke Jlarectan u Pe-
crybsiuke Kpbim (AGacoB u aip., 2020, 2022; V>keBCKU
u ap., 2011).

T'yCeHUIIbI TOMaTHOW MOJIV CITOCOOHBI ITOBPEXK-
IaTh MOYKU, IIBETHI, CTEOJU, JIUCThS U IIJIOIbI KOP-
MOBBIX PACTEHUU Ha NPOTSIXKEHUM BCETO IIEPUOAA
BeTeTalu!U, OT BCXOJIOB 10 YOOPKY yporKas, Kak IIpu
BBIPAIIVBAHUU B OTKPBITOM I'PYHTE, TaK U B YCJIOBUIX
TeILINIL. B OCHOBHOM MUTAIOTCS JINCThIMHU U IIJIOIaAMH,

The effectiveness of the control of T. absoluta by the dis-
orientation and mass trapping method using a syn-
thetic sex pheromone, acetate E3, Z8, Z11-tetrade-
catrien-1-ol synthesized in FGBU “VNIIKR” is shown.
The effectiveness of using the disorientation and mass
trapping methods was 92 and 61%, respectively, and
their biological effectiveness was 80 and 45%, respec-
tively. The results of the studies on increasing the to-
mato yield and quality using the T. absoluta sex phero-
mone are presented. The quality of tomato fruits in the
disorientation variant reached 97%, and in the mass
trapping method — 81%, while in the control this in-
dicator was equal to 66%. The use of the disorienta-
tion and mass trapping methods led to 18 and 12% in-
creases in tomato yield, respectively, compared to the
control variant.

The disorientation method and the mass trapping
method can be recommended for use when growing
tomatoes in protected ground conditions in order to
reduce the number of T. absoluta in plantings. As an el-
ement of the integrated pest management, the use of
pheromone traps can be combined with either chem-
ical or biological agents that are approved for use in
protected ground conditions.

Key words. Quarantine pest, pheromone traps,
dispenser, control efficiency, disorientation, mass
trapping.

INTRODUCTION

omato leaf miner Tuta absoluta Povolny

(1994) (Fig.1) is a dangerous pest of Solana-

ceae crops such as eggplant, pepper, tobac-

co and other crops, but its main host plant

is tomato. Originating from South Ameri-
ca, this species is characterized by high harmfulness
and resistance to chemical plant protection products,
causing harm both in open and protected ground (Zhi-
merikin et al., 2009; Klechkovsky et al., 2014). The
pest can be easily introduced into new regions with
quarantine plant products in the process of interna-
tional trade. T. absoluta is included in the EPPO Quar-
antine Pest List and in the Common List of Quarantine
Pests of the Eurasian Economic Union (EPPO, 2024;
EPKO EAES, 2024; AFR, 2010). T. absoluta has been de-
tected in the territory of the Russian Federation since
2011:in Krasnodar Krai and Stavropol Krai, the south-
ern part of Rostov Oblast and Kalmykia, the Republic
of Dagestan and the Republic of Crimea (Abasov et al.,
2020, 2022; Izhevskiy et al., 2011).

T absoluta larvae can damage buds, flowers, stems,
leaves and fruits of host plants throughout the entire
growing season, from germination to harvesting, both
when grown in open ground and in greenhouses. They
mainly feed on leaves and fruits, making galleries un-
der the plant skin (Zhimerikin et al., 2012; Rawashdeh
et al., 2011; EPPO, 2024). As a result of larvae feeding,
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Puc. 1. Umaro TomatHoit Mmonu  Fig. 1. T. absoluta imago
(EPPO Global Database, 2024) (EPPO Global Database, 2024)

JeJiasi IIPOXOIbI IO, KOXKUIlel pacTerHus QKuMepuKkuH
u ap., 2012; PaBamigex u ap., 2011; EPPO, 2024). B pe-
3yJbTAaTE MUTAHUS TYCEHUI] Ha JIUCThSIX MOSBJISIOTCS
MHOY>XeCTBEHHbBIE HEKPO3bI, ITOBPEXIEHHbBIE YACTU
pacTeHM 3achIXalOT 1 OMaJAl0T, TIOALI MOTYT IT0JI-
HOCTBIO YTPATUTh CBOW TOBAPHBIM BUM, U I[EHHOCTH
(puc. 2, 3). [Ipu 61aTOTIPUATHBIX KIMMATUUYECKUX yC-
JIOBUSX IJIST PAa3BUTUS BPEAUTEIS TTIOBPEXAEHHOCTD
pacTeHUl U IJIOLOB MOXKeT mocturatb 100% (puc.4),
mo3ToMy 60pb6a ¢ TOMaTHOM MOJIBIO SIBJISIETCSI KpaliHe
aKTyaJbHOM.

OCHOBHBIM CITOCOO0M 3aIIUTHI YPOXKasi B 3aKPbI-
TOM T'PYHTE OCTAETCS MHOTOKPATHOE NPUMEeHEHUEe
XUMUYECKUX UHCEKTUIUIOB B IIEPUOJ, BereTamuu,
YTO TI03BOJISIET COKPATUTD ITOTEPU YPOXKAsT 10 YPOBHS
1-5% (MupouoBa u 1p., 2012). OmHaKO MCII0JIb30Ba-
HUe XUMUYECKUX MPernapaToB C BBICOKUM KJIACCOM
OITaCHOCTH HEXXEJIAaTEJIbHO B YCJIOBUSX 3allUIIEH-
HOTO I'PYHTA KaK I10 COO6paXeHUSIM 3KOJIOTUUECKOHN

multiple necroses appear on the leaves, damaged
parts of the plants dry up and fall off, and the fruits
can completely lose their marketable appearance and
value (Fig. 2, 3). Under favorable climatic conditions
for the pest development, damage to plants and fruits
canreach 100% (Fig. 4), thus it is extremely important
to control the pest.

The main crop protection method in protected
soil remains the repeated use of chemical insecticides
during the growing season, which allows to reduce
crop losses to 1-5% (Mironova et al., 2012). However,
the use of chemicals with a high hazard class is unde-
sirable in protected soil conditions, both for reasons
of environmental safety and sanitary standards. One
of the alternative methods of reducing the number of
pests, which allows to limit or completely eliminate the
use of insecticides, is the use of synthetic pheromones
for mass trapping or disorientation of the pest. Mass
trapping (male vacuum) is a pest control method, in
which sticky traps with the pest sex pheromone are
used directly for mass male trapping, which leads to a
decrease in the number of fertilized females, thereby
stopping the reproduction of the species. The disori-
entation method involves saturating the atmosphere
with the pheromone smell, which disrupts biological
connections: affected by the smell, insects cannot find
their species for mating, so unmated females do not
reproduce and the species degenerates (Pyatnova et
al., 2016; Smetnik et al., 1986; Zhimerikin et al., 2019).

The aim of the study was to investigate the effec-
tiveness of the control of T. absoluta by the disorientation
and mass trapping method using a synthetic sex phero-
mone in protected ground conditions on tomato crops.

Puc. 2. MuHbl Ha nucte Tomatos,  Fig. 2. Mines on tomato

NOBPEXAEHHOM ryceHnLamm leaves damaged by Tuta
ToMaTHoi Mmonu Tuta absoluta absoluta larvae (photo by
(choTo H. U. KynakoBolit) N. I. Kulakova)

Puc. 3. NMnopgbl TOMaTOB, Fig. 3. Tomato fruits
noepexneHHble ryceHuuammn  damaged by Tuta
ToMaTHoW Monu Tuta absoluta  absoluta larvae (photo
(choTo H. U. KynakoBsoit) by N. I. Kulakova)

dutocaHuTapus. KapaHTuH pacteHuii N2 4 (21) 2024 41
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6e30I1aCHOCTH, TaK U B CBSI3U C CAHUTAPHBIMU HOP-
mMamu. OGHUM U3 aJIbTePHATUBHBIX METOLOB CHIKE-
HUS YMCJIEHHOCTHY BpegUTesel, TO3BOISIONINX OTPa-
HUYUTH WJIU IIOJHOCTBHI0 UCKJIIOUUTh IPUMEHEHUE
UHCEKTUIIUJIOB, IBJISIETCS UCIIOJIb30BaHNEe CUHTETH-
JecKux (pepoOMOHOB [JIsI MacCOBOTO OTJIOBA UJIU IJIS
JIe30PUEHTALIY BPeIUTEs. MacCOBBIN OTJIOB (CaM-
LIOBBIH BaKyyM) — cr1oco6 60pb6BI ¢ BpelHBIMU Hace-
KOMBIMY, IIPU KOTOPOM KJIeeBBI€ JIOBYLIKY C [T0JIOBBIM
(bepoMOHOM BpENUTENST UCTIONb3YIOTCS HEMOCPes -
CTBEHHO [IJIS MacCOBOTO OTJIOBA CaMIIOB, UYTO ITPUBO-
JIUT K CHIDKEHUIO KOJIMYeCTBa OIJIOLOTBOPEHHBIX Ca-
MOK, T€M CaMbIM IPUOCTAHABJINBAETCS PA3MHOXEHNE
BUAa. MeTOo/I Ie30prUeHTal Y ITpeJiIojiaraeT Hachllle-
HUe 3amaxoM (pepoMoHa aTMOc(epsl, IIPX 3TOM Hapy-
mrarTcsl 6MooruYecKre CBSI3U: B aTMocdepe 3armaxa
HaceKoMble He MOTYT OThICKATh CBOU BUJ, IJIsI CIIapU-
BaHUS, IIOSTOMY He CIIapUBIIMECS CAMKU He JA0T I10-
TOMCTBa U BUJ, BeIpoxkgaetcs (IIsTHoBa u ap., 2016;
CMeTHUK U Ip., 1986; )KuMepukuH u 1p., 2019).
Llesnpio UccIe0BaHUA SIBJISAIOCH U3yUdeHUE d(d-
(exTrBHOCTU GOPBHOBI C TOMATHOM MOJIbIO T. absoluta
MeTOI0M [e30pUeHTAlli U MacCOBOTO OTJIOBA C IIPU-
MeHeHVEeM CUHTETUYECKOI0 I10JIOBOTO (hePOMOHA B yC-
JIOBHUSIX 3aKPBITOrO TPYHTA Ha KyJIbTYpPe TOMAaTa.

MATEPUWAJIBI U METO/IbI

JJisi IpOBeNeHUs TIOJIEBBIX MCIIBITAHUN KCIIOJIb30-
BaJiy I10JIOBOM (DEPOMOH TOMaTHOM Moy, aleTtaT E3,
78, Z11-TeTpameKaTpueH-1-oja, CHHTE3UPOBAHHbBIN
B ®I'bY «BHUVKP». B kauecTBe LUCIIEHCEPOB UCIIOJIb-
30BaJIi MEIUIIMHCKYUE MPOGKKU CUHETO IiBeTa (IIpo-
M3BOACTBO KuTali), cocTodIme 13 pe3snHOBON cMecHu
Ha OCHOBe 6POMOYTHIIKAyUyKa, 06IIeil BICOTOM 9 MM
¥ IXaMeTPOM KPBIMIKY 12 MM, C ITIPOPE3bI0 10 BHICOTE
BHYTpPeHHel yacTu — 5 MM (puc. 5). [lucneHcep c ¢epo-
MOHOM ITOJTyYaJIU Iy TEM UMITPETHMPOBAHNS B HOCUTENb
(pe3uHOBas MPObKa) CUHTETUYECKOT0 (hbepoMOHa B pac-
TBOpUTee (CMech Ha OCHOBE IIETPOJIEHHOro agupa).

Puc. 5. AucneHcepbl

B BUA,E PEe3MHOBbIX NPo6okK
C HaHeCEeHHbIM MOJIOBbIM
thepomoHom T. absoluta

Fig. 5. Dispensers in the
form of rubber stoppers
with the applied T. absoluta
sex pheromone produced
npoussopactea ®rbY «BHUUKP»: by FGBU “VNIIKR”:

cneBa — AucneHcepsbl ons
JesopueHTaumm, cnpaea —
JMcreHcepbl A1s MaccoBOro
0TJ/I0BA U KOHTPONS

(choTo B. M. PacTeraeBoit)

on the left — dispensers
for disorientation, on the
right — dispensers for

mass trapping and control
(photo by V. M. Rastegaeva)

Puc. 4. NoBpexpeHue Fig. 4. Tomato plants
pacteHuit TomatoB ryceHuuamm  damaged by Tuta
ToMaTHou Monu Tuta absoluta absoluta larvae (photo
(choTo H. UN. KynakoBoit) by N. I. Kulakova)

MATERIALS AND METHODS

The field tests were carried out using the T. absoluta sex
pheromone, E3, Z8, Z11-tetradecatrien-1-ol acetate
synthesized at FGBU “VNIIKR”. Blue medical stoppers
(made in China) consisting of a rubber mixture based
on bromobutyl rubber, with a total height of 9 mm and
a cap diameter of 12 mm, with a slit along the height of
the inner part — 5 mm (Fig. 5), were used as dispens-
ers. The dispenser with the pheromone was obtained
by impregnating the carrier (rubber stopper) with syn-
thetic pheromone in a solvent (a mixture based on nat-
ural gasoline).

Delta traps produced by FGBU “VNIIKR” (Fig. 6)
were used. The entomological glue “Polifix” was used
for the traps. It is a mixture of polymers with mineral

Puc. 6. Kneesasi nosywka tuna  Fig. 6. “Delta” sticky trap

«JlenbTa» ¢ gUcrneHcepom
(choTo B. M. PacTeraeBoit)

with a dispenser (photo
by V. M. Rastegaeva)
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B KauvecTBe JIOBYIIEK MCIIOJb30BAJU LEJBTO-
BUHYIO JIOBYIIKY npousBozcTBa PI'BY «BHUMKP»
(puc. 6). [lJ1s1 IOBYIIIEK MCITOJb30BAIA SHTOMOJIOTHUYE-
cKmit Kytelt «ITomGuKe», KOTOPBIHU ITPEeJCTaBISIET CO-
6011 cMech ITOJIMMEPOB ¢ MUHEPaJIbHBIM MacjoM, obJia-
JlaeT HU3KOU JIETYUECThIO, IJI5 YeJI0BEKA U JKUBOTHBIX
KJIell MaJio TOKCUYEeH, MMeeT YeTBEPTHIHM KJjacc orac-
HOCTH.

[TojieBble UCTIBITAHWS IIPOBOIUJIN B TPEX ONU-
HaKOBBIX TEIJINIAX, MJIONUAlh KaXKI0U U3 KOTOPBIX
cocTapJsia 372 M2, B KaXkI0l TEMINIle BhIpAIIBaIU
o 1200 pacTeHuii ToMaTa. B ombITHOM Termie N2 1
(MeTom me3opueHTaI M) GbLIO YCTaHOBJIEHO 37 AUC-
TIeHCEPOB B BUJe PE3UHOBBIX MPOOOK M3 pacueTa —
1 nucnencep Ha 10 M2, KaXkapIii AUCIIEHCED COIepIKal
15 MT cuHTETUYeCKOro hepoMoHa (puc. 7).

B ombiTHOM Tertuile N2 2 (MeToJ MacCOBOIO OT-
JIOBa) 6BLJIO YCTAHOBJIEHO 37 KJIEEBBIX JIOBYIIEK TUITA
«JleJibTa» C AUCIIEHCEPAMU B BUJI€ PE3WHOBBIX ITPOGOK
u3 pacyera — 1 joBymika Ha 10 M2, KaxkabIli fucneHcep
comeprxaj 0,5 M CHHTETHUYeCKoTo ¢hepoMoHa (puc. 8).

Terutuiia N2 3 — KOHTPOJIbHAsA, 6€3 IMCIIEHCEPOB.
Il1s1 yueTa HaCEKOMBIX U OlleHKU 3(hpeKTa Ae30pueH-
TallMM M MacCOBOTO OTJIOBA B OMNBITHBIX U KOHTPOJIb-
HOY TeIUIMIaX YCTaHABIMBAJIY 10 TPY KOHTPOJIbHbBIE
(curHaJbHBIE) KJIEEBbIE JIOBYHMIKM THMA «JleJbTa»
C CUHTeTUYeCKUM (hepOMOHOM TOMAaTHOI MOJIH, Ha-
HEeCeHHBIM Ha JIVCIIeHCEP B BUJe PE3UHOBOM IIPo6-
K, fo3upoBKa ¢pepomoHa — 0,05 Mr Ha 1 fucrieHCcep
(Hu3Kas KOHIEHTpanus hepoMOHa HY)XHA JIJIS TOTO,
4TOOBI JIOBYIIIKA HE CTajla MIPUBJIEKaTh HACEKOMBIX,
Kak B MacCOBOM OTJIOBE, a CJIY’KMJIa TOJIbKO JJIsl CPaB-
HeHUs). JIOBYIIKY B TEIJINIIaX BBIBENINBAJIY 32 HEJle-
JIF0 JTO BBICAJIKYM paccafpbl, KOTAA B TEIJIUILAX HET ellle
JleTa ToMaTHOM Mosu. JlobaByieHre JUCIIEHCEPOB IS
Ie30pUeHTAluY U 3aMeHy OCHOBHBIX I KOHTPOJIbHBIX
KJIEEBBIX JIOBYIIEK C CMHTETUUYECKUM (epOMOHOM
MIPOBOAMJIY ONMH pa3 B Mecal] (Bcero Tpu pasa). Obiee
KOJINYeCTBO U3pacxomoBaHHOTO pepoMoHa — 1,72 T

Puc. 7. OucneHcep,

Fig. 7. Dispenser
ycTaHoBNeHHbIV B Tennuue  installed in a greenhouse

Ha pacTeHuu TomaTa on a tomato plant
(MeTop pesopueHTaLmm) (disorientation method)
(choTo B. M. PacteraeBoit) (photo by V. M. Rastegaeva)

Puc. 8. JloBywwka Tuna
«[enbTa» B pabouem
COCTOSIHMM B Tennumue

Fig. 8. Delta trap

in working condition

in a greenhouse (mass
(mMeTop MaccoBoro otnoBa) trapping method) (photo by
(dpoTo B. M. PacTteraeBoii) V. M. Rastegaeva)

oil, has low volatility, is low-toxic for humans and ani-
mals, and has the fourth hazard class.

Field tests were conducted in three identical
greenhouses, each with an area of 372 m?. Each green-
house grew 1,200 tomato plants. In the experimental
greenhouse No. 1 (disorientation method), 37 dispens-
ers in the form of rubber stoppers were installed at a
rate of 1 dispenser per 10 m2. Each dispenser con-
tained 15 mg of synthetic pheromone (Fig. 7).

In the experimental greenhouse No. 2 (mass trap-
ping method) 37 Delta sticky traps with dispensers in
the form of rubber stoppers were installed at the rate
of 1 trap per 10 m?. Each dispenser contained 0.5 mg
of synthetic pheromone (Fig. 8).

Greenhouse No. 3 is a control greenhouse without
dispensers. To count insects and evaluate the effect of
disorientation and mass trapping, three control (sig-
nal) Delta sticky traps with a synthetic T. absoluta pher-
omone applied to a dispenser in the form of a rubber
stopper were installed in the experimental and con-
trol greenhouses; the pheromone dosage was 0.05 mg
per dispenser (a low concentration of pheromone is
needed to prevent the trap from attracting insects, as
in mass trapping, and served only for comparison).
The traps were hung in the greenhouses a week before
planting seedlings, when there was no T. absoluta flight
in the greenhouses yet. Dispensers were added for dis-
orientation and the main and control stciky traps with
synthetic pheromone were replaced once a month

dutocaHuTapus. KapaHTuH pactennii Ne 4 (21) 2024 43



NOJIEBbIE UCMbITAHNA  FIELD TESTS

Bo Bcex Temnuiiax 3a BereTallMOHHBIN ITepuroy, 611U
MHpOBeIeHbl NATUKPAaTHbIE XUMUYecKre 06paboTKu
MHCEKTUIIIOM «KopareH» u 6MOJI0TUUYECKUM NHCEK-
TOoaKapuuumIoM «PUTOBEPM».

Sfexmusrnocms (J) METOINOB He30PUEHTAIUU
¥ MacCOBOTI'0 OTJIOBA BPEIUTEJIS OITPEIEJISIIY 10 KOJIH-
YeCTBY CaMIIOB, OTJIOBJIEHHBIX B OTIBITHBIX TEIIIUIIAX,
B CpaBHEHUU C KOHTPOJIbHOU Teruuilel (6e3 mpume-
HeHUs (PePOMOHOB), UCIIOJIB3YS CIEAYIONLY0 (hOPMYITY:

9= (K,~K,) /K, x 100%,

rae K, — cpefHee UnCiIo OTJIOBIEHHBIX CaMI[OB OJHOM
JIOBYIIKO¥ B KOHTPOJIbHOM TeILINIE, 3K3., K, — cpex-
HEe YUCJIO OTJIOBJIEHHBIX CaMIIOB OJTHOU JIOBYIIKOM
B OTIBITHOM TETLIUIIE, HK3.

Buonoeauueckyro sffekmusrocms (b3) onipenensiau
10 00IIEeMY KOJIUYECTBY MOBPEXKIEHHBIX TYCEHUILAMU
TOMAaTHOU MOJIY TLIOZOB (OAUH pa3, B KOHIIE UCIThI-
TAaHUMN) B OTIBITHBIX TEIJIMIIAX IT0 CPAaBHEHUIO C KOH-
TPOJIbHOU TETLIUIIE:

B3 =(Y,-Y,)/ ¥, x 100%,

rae Y, — MOBPEXJeHHOCTD (UMCIeHHOCTE) B KOHTPOJIE,
%. Y, — IOBPEXIEHHOCTh (4UCJIEHHOCTD) B OIIBITE, %.

ITospexcdennocms pacmenuti (P) BBIUNCISIU
o hopmyuie:

P=n/Nx100%,

TZie N — YKCJIO TTOBPEXIEHHbBIX PACTEHUN WU UX Ya-
cret, mT.; N — 061Iee YUCII0 YUTEHHBIX PACTEHUN NN
X YacTeH, LIT.

CraTuctudeckyo o6paboTKy LJaHHBIX TPOBOAY-
JIV C UCTIOJIb30BaHUeM porpaMmbl OriginPro, Bepcus
2022 (OriginLab Corporation, Northampton, MA, USA),
C YCTAaHOBJIEHHBIM YPOBHEM 3HaUuMOCTHU o = 0,05. 114
IPOBEPKHU JOCTOBEPHBIX PA3IUYNYM MEXAY IPyIIIaMUu
BbIGOPOK MPUMEHSAJICS HellapaMeTPUUYeCKUN OIHO-
(akTopHBIN CpaBHUTENbHBIN aHau3 Kpackena — Yo-
Jutmca (Kruskal — Wallis ANOVA), 1151 moIiapHOIo CpaB-
HeHUs — KpuTepuh [IpioHHa (Dunn’s test).

PE3VYJIBTATBI U OBCYKJEHUE

UnCJI0 OTJIOBJIEHHBIX CAMIIOB TOMAaTHOM MOJIY 32 yUET-
HBIY IIEPUOJ B BapUaHTe C IIPUMEHEeHNEM MeTOIa Je-
30pHEHTAINY ObLIO HIDKE ITPAKTUYECKH B 5 pas, ueM
C MacCOBBIM OTJIOBOM, B CPEAHEM Ha OHY CUTHAJIbHYIO
JIOBYIIKY OTJIOBMJIOCH 110 20+7 1 94£22,5 sk3eMILIgpa
COOTBETCTBEHHO BapuaHTy. HecMOTps Ha 9TO, CTaTuU-
CTUYECKY MaCCOBBIN OTJIOB HE MMEJI OTJIMUNH B OTJIOBE
caMIIOB KaK C METO/IOM [e30PUeHTallu, TaK 1 C KOH-
TPOJILHBIM BapuaHuToM (z = 1,35; df = 2; p = 0,53). Ot-
JUYUS B KOJIMYECTBE OTJIOBJIEHHBIX CAMIIOB MEJN
KOHTPOJIbHBIY BapUaHT, Tlle Ha O HY JIOBYLIKY B CPe/[-
HEM OTJIOBUJIOCH 242 + 36 9K3. HACEKOMBIX, U BAPUAHT
¢ mesopuenTanueit (20 +7) (z =2,69; df =2; p=0,021)
(puc. 9).

AddeKT MeToza 1e30pUeHTAIIUY I MacCOBOTO OT-
JioBa coctaBuil 92 u 61% cooTBeTCTBEHHO. [1pu 3TOM
JIOCTaTOYHO BBICOKO OILleHUBaeTCs 6rojioruyeckasi a-
(eKTUBHOCTD Jle30pHUeHTallnu, KoTopas paBHa 80%.
¥ MaccoBOro OTJIOBa OHA ObIIa HIKE — 45%.

IIpu 0CMOTpPE KOHTPOJIbHBIX AECITU PACTEHUN
TOMaTa Ha HaJM4YMe XapaKTEePHBIX ITOBPEXIAeHUN
TOMATHOW MOJIbI0O B Ka)X/IOM M3 BapUaHTOB 3Ha-
4yuTeJIbHAg YacTh WX MMeJa B CpeAHeM I10 23 Jiu-
cTta (21-25). B BapuaHTax c IpUMeHEHNEeM METOMa

(three times in total). The total amount of pheromone
consumed was 1.72 g. Five chemical treatments with
the insecticide “Koragen” and the biological insecto-
acaricide “Fitoverm” were carried out in all greenhous-
es during the growing season.

The effectiveness (E) of the disorientation and mass
trapping methods of the pest was determined by the
number of males captured in the experimental green-
houses, in comparison with the control greenhouse
(without the use of pheromones), using the following
formula:

E = (K,-K,) / K, X 100%,

where K, —average number of males caught per trap in
the control greenhouse, num., K, — average number of
males caught by one trap in the experimental green-
house, num.

Biological effectiveness (BE) was determined by
the total number of fruits damaged by T. absoluta lar-
vae (once, at the end of the tests) in the experimental
greenhouses compared to the control greenhouse:

BE = (U,-U,) / U, x 100%,

where U, — damage (number) in control, %. U, — dam-
age (number) in the experiment, %.
Plant damage (P) was calculated using the formula:

P=n/Nx100%,

where n is the number of damaged plants or their
parts, pcs.; N is the total number of plants or their parts
recorded, pcs.

Statistical data processing was performed us-
ing OriginPro, version 2022 (OriginLab Corporation,
Northampton, MA, USA), with a significance level of
o = 0.05. To test for significant differences between
sample groups, nonparametric one-way comparative
analysis Kruskal — Wallis ANOVA was used, and for
pairwise comparison — Dunn’s test.

RESULTS AND DISCUSSION

During the studied period, the number of T. absolu-
ta males captured with the use of the disorientation
method was lower by almost 5 times than with mass
trapping. On average, 20+7 and 94+22.5 specimens
were captured per signal trap, respectively. Despite
this, statistically, mass trapping did not have differ-
ences in the capture of males, either with the disori-
entation method or with the control variant (z = 1.35;
df =2; p=0.53). There were differences in the number
of captured males in the control variant, where on av-
erage 242 + 36 insects were captured per trap, and in
the variant with disorientation (20 + 7) (z = 2.69; df = 2;
p =0.021) (Fig. 9).

The effect of the disorientation method and mass
trapping was 92 and 61%, respectively. At the same
time, the biological effectiveness of disorientation is
estimated quite highly, equal to 80%. For mass trap-
ping, it was lower — 45%.

When examining ten control tomato plants for
the presence of characteristic damage by T. absoluta
in each of the variants, a significant part of them had
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KoHTponb De3opueHtauus MaccoBblii oTnoB
Puc. 9. BnuaHue metopa Fig. 9. Effect of
nesopueHTauum u maccosoro disorientation and mass
0T/I0Ba Ha OTJIOB CaML,0B trapping on the capture
Tuta absoluta B curHanbHble  of Tuta absoluta male
(hepOMOHHbIE NOBYLLKMK in signal pheromone traps

Ie30pUEHTAIIMY ¥ MAaCCOBOTO OTJIOBA 3a BECh IEPHOT,
HabJII0IeHN Y TTOBPEXAEHHOCTDb JUCThEB OblLIa O/IH-
HaKOBOM U cocTaBmyia 50%, Torma Kak B KOHTPOJIE —
90% (x> = 10,34; df = 2; p = 0,0056). Tak, B cpegHeM
B BapuMaHTe C Je30preHTaIuel u3 21 oCMOTPEeHHOT0
gucTta 11 OBIIM MMOBPEXAEHBI TYCEHUIIAMU TOMAT-
HOM MOJIM, B BAPHUAHTE C MAaCCOBBIM OTJIOBOM — 12
u3 25, B KOHTPOJIbHOM BapuaHTe — 21 u3 23. Bapu-
AHTBI Ie30PUEHTAIIMN ¥ MacCOBOTO OTJIOBA UMEJH
OTJINYUSA OT KOHTPOJIbHOTO (z = 3,09; df = 2; p = 0,002
uz=2,33;df =2; p=0,02) (puc. 2) COOTBETCTBEHHO,
HO HE OTJIMYAJIUCh MEXY COO0M I10 CTeTIeHU TTOBPe-
skpgeHHocTHU (z = 0,76; df = 2; p = 0,446) (puc. 10).

CxorKkrie pe3yIbTaThl ObLIY TTOJYYEHbI U ITPY TI0/I-
cueTe KOJIMYECTBA IPOJIeIAHHBIX TYCEHUIIaMU TOMAT-
HO¥ MOJIX XOZI0B (MMH) Ha JIMCThSIX pacTeHui (puc. 11).

Tak, IpU SBHOM OTJIUYWU BapUaHTOB /I€30-
PUEHTaluX M MacCOBOTO OTJIOBA OT KOHTPOJb-
Horo (z = 4,23; df = 2; p = 0,00002 u z = 3; df = 2;
p = 0,0026) cCOOTBETCTBEHHO, JIBa IIEPBHIX HE UMEIU
OTINYUN MeXy coboit (z = 1,22; df = 2; p = 0,223)
(puc. 11).

O6muit ypoXXall TOMAaTOB B OIBITHOU TeILJIU-
me N° 1 (MeTon mesopHeHTal[MM) OKa3aJjCs BbIIIe
Ha 600 Kr ueM B KOHTPOJIbHOI N2 3, UTO COCTaBJISIET

I 25%~T75%
120 T Mean+2SD
o — Median Line
S Mean
T 100 %
g |+ Outliers
x
-3
g 804
o
s
=
1]
H 60
X -
= —_—
H
8 . 40
& [
g 3 .
o %
o = 204
T -
g g =l
[T
=2
0o g

T T T
KoHTponb Je3opueHTtauus MaccoBblii 0TI0B

Puc. 11. Banauune metoga Fig. 11. Effect of
nesopueHTaumum u maccoBoro  disorientation and mass
0T/10Ba Ha KOIMYECTBO MUH trapping methods on the
Ha INCTbSAX, NOBPEXAeHHbIX  number of mines on leaves
TOMaTHOW MoJblo damaged by T. absoluta
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Puc. 10. BnusaHue metopa Fig. 10. Effect of
nesopueHTaumm u maccosoro  disorientation and
OT/I0Ba Ha NOBPEXAEHHOCTb  mass trapping on
NUCcTbeB TOMaTa tomato leaf damage by
HacekoMbiMu Tuta absoluta Tuta absoluta insects

CpenHee Kon-BO NOBPEXAEHHbIX JIMCTbEB

Ha OAHOM pacTeHuu, WT.

an average of 23 leaves (21-25). In the variants using
the disorientation and mass trapping method, the leaf
damage was the same over the entire observation pe-
riod and amounted to 50%, while in the control it was
90% (x> = 10.34; df = 2; p = 0.0056). Thus, on average,
in the variant with disorientation, out of 21 examined
leaves, 11 were damaged by T. absoluta larvae, in the
variant with mass trapping — 12 out of 25, in the con-
trol variant — 21 out of 23. The variants of disorienta-
tion and mass trapping had differences from the con-
trol (z = 3.09; df = 2; p = 0.002) and (z = 2.33; df = 2;
p = 0.02) (Fig. 2), respectively, but did not differ from
each other in the degree of damage (z = 0.76; df = 2;
p =0.446) (Fig. 10).

Similar results were obtained when counting the
number of galleries (mines) made by T. absoluta larvae
on plant leaves (Fig. 11).

Thus, with a clear difference between the disori-
entation and mass trapping from the control (z = 4.23;
df = 2; p =0.00002) and (z = 3; df = 2; p = 0.0026), re-
spectively, the first two did not differ from each other
(z=1.22;df =2; p=0.223) (Fig. 11).

The total tomato yield in the experimental green-
house No. 1 (disorientation method) was 600 kg higher
than in the control greenhouse No. 3, which is 18% of
the total number of tomato fruits collected in the con-
trol. In greenhouse No. 2 (mass trapping method), the
yield was 403 kg higher than in the control greenhouse,
which is 12% of the total number of tomatoes collect-
ed (Table 1).

As a result of using the disorientation and mass
trapping methods, the farm managed to reduce the
damage of tomato fruits and improve their quality (Ta-
ble 1). The damage of tomato fruits in the harvested
crop was higher in the control variant — 34%, slightly
lower in the variant with mass trapping — 18%, and in-
significant in the variant with disorientation — 7%. The
highest quality crop was collected in greenhouse No. 1,
where the disorientation method was used — 3,710 kg
(93% of the total harvested crop in the variant), as well
as in greenhouse No. 2, where traps were installed for
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FIELD TESTS

Ta6.1. 1. JuHamMuka c6opa ypokass TOMaTOB B ONBITHBIX
(MeTox ne30pHueHTAIlMN U METO/i MACCOBOr0 OTJIOBA) M KOHTPOJIbHOI TeILIHIIaX

Table 1. Dynamics of tomato harvesting in experimental
(disorientation method and mass trapping method) and control greenhouses

Tenunua N2 1 (e3o0pueHTALMS):

37 pe3uHOBBIX MPOGOK,
¢ 15 Mr u 3 curHaJjibHbIe

JIOBYyWIKH 110 0,05 Mr

Greenhouse #1 (disorientation):
37 rubber stoppers, with 15 mg

Temnna N2 2 (MaccoBblii OTJIOB):
37 JIoBylIEK C AUCIIEeHCepaMu

o 0,5 Mr 1 3 curHaJibHbI€
JIOBYWIKH 110 0,05 M

Greenhouse No. 2 (mass trapping):

37 traps with dispensers of 0.5 mg

Terutuia N2 3 (KOHTPOJIb):

3 curHasibHbIe (DepOMOHHbBIE
JioBywmikuy mo 0,05 mr
Greenhouse No. 3 (control):
3 signal pheromone traps

and 3 signal traps of 0.05 mg and 3 signal traps of 0.05 mg 0.05 mg each

KauecTtBeH- IIoBpexxzeH- KauectBeH- IToBpexzeH- KauecTtBeH- IIoBpexzeH-

Hble IJIOfibI, Hble IJIOABI, Bcero, Hble ILUIOABI, HbIe IUIOAbI, Bcero, Hble ILUIOAbI, HbIe ILUIOABI, Bcero,

KT KT KT KT KT Kr KT KT KT

Quality Damaged Total, Quality Damaged Total, Quality Damaged Total,
Jarta fruits, kg fruits, kg kg fruits, kg fruits, kg kg fruits, kg fruits, kg kg
13.07 51 = 51 48 = 48 45 = 45
18.07 234 - 234 246 - 246 198 - 198
23.07 619 2 621 604 5 609 558 17 575
29.07 672 48 720 628 52 680 554 76 630
3.08 1025 79 1104 996 204 1200 524 501 1025
8.08 1109 141 1250 562 438 1000 360 547 907
Bcero (ypoxati), kr Total (harvest), kg

3710 270 3980 3084 699 3783 2239 114 3380
Bcero (ypoxaii), % Total (harvest), %

93% 7% - 82% 18% 66% 34% -

18% oT 06111ero KoJIu4ecTBa COOPaHHbIX IIJIOOB TO-
MaTa B KOHTpoJie. B Teruiie N2 2 (MeTom MacCOBOI0
OTJIOBA) YPO>Kat 66171 Bbile Ha 403 KT, 4eM B KOHTPOJIb-
HOM TeIJINIIE, YTO COCTaBIIAEeT 12% OT 006IIero KoJaude-
cTBa COOpaHHBIX TOMAaTOB (Tabi. 1).

B pesynbTaTe IpuMeHeHUd MeTOola Ie30pUeHTa-
1MW ¥ MacCOBOTO OTJIOBA B XO35HCTBE yAAJIOCh CHU-
3UTH HOBPEXAEHHOCTD IIJIOLOB TOMAaTa 1 ITIOBBICUTH UX
KauecTBO (TabJi. 1). [IoBpeXXIeHHOCTh ILJIOZOB ToMaTa
B Cb€MHOM ypO’kae 0Ka3aJiach BBILIE Y KOHTPOJbHO-
ro BapuaHra — 34%, 4yTb HI)Ke B BApPUAHTe C Macco-
BBIM OTJIOBOM — 18%, ¥ HEe3HAUUTEJIbHOY B BapHuaHTe
¢ mesopueHTanuen — 7%. Hanbosee KaueCTBEHHbBIN
ypoxkait cobpanu B Teruile NQ 1, Tlie UCII0JIb30BaJIu
MeTop me3opueHTanuu, — 3710 kr (93% OT Bcero co-
OGpPaHHOTO Yypo’kas B BAPUAHTE), a TAKXKe B TEILJIUIE
N2 2, rie 6bLIU YyCTAaHOBJIEHBI JIOBYIIKY JIJISI MAaCCOBOTO
oTyioBa, — 3084 kr (82% OT cOGpaHHOTO ypoXkas B Ba-
puaHTe). B KOHTPOJIbHOU Teruniie N2 3 KaueCTBEHHbBIX
TJI0JI0B 6e3 MOBPeXAeHUN ryceHUllaMu TOMaTHOU
MoJiu cobpasu 2239 Kr, UTO cocTaBUI0 66% OT cobpaH-
HOT'0 yPOXKasi B BAPUAHTE.

3AKJ/IIOYEHUE

PesysibTaThl, MOJyUYeHHbIE B X0/l TIPOBEIEHHBIX T10JIe-
BBIX MCIIBITAHUN, TOKA3aJIX BBICOKYIO0 3(Pp(HeKTUBHOCTH
60pBbOBI ¢ TOMAaTHOUM MOJIbI0 Tuta absoluta MeTOmOM Ie-
30pUEHTAIlU ¥ MacCOBOT0 OTJIOBA C TPUMEHEHUEM
CUHTETHUYECKOT0 I0JIOBOro hepoMOHa, aterata E3,
78, Z11-TeTpaZiekaTpueH-1-0ja B YCJIOBUAX 3aKPBbI-
TOTr0 TPYHTA Ha KyJIbType TOMaTa. B peaynbraTe Hapy-
meHus1 GepoOMOHHON KOMMYHUKAIIMY MEXILY 060UMU
TI0JIaMU BpeauTeJis, 60JIbIIast YacTh CAMOK OCTaJlach

mass trapping — 3,084 kg (82% of the harvested crop
in the variant). In the control greenhouse No. 3, 2,239
kg of quality fruits without damage by T. absoluta larvae
were collected, which amounted to 66% of the harvest-
ed crop in the variant.

CONCLUSION

The results obtained during the field tests showed
high efficiency of the control of Tuta absoluta by the
disorientation and mass trapping methods using a
synthetic sex pheromone, acetate E3, Z8, Z11-tetra-
decatrien-1-ol, in protected ground conditions on the
tomato crop. As a result of the disruption of phero-
mone communication between both sexes, most of
the females remained unfertilized, thereby reducing
the overall fertility of the population and, as a conse-
quence, the harmfulness of the species. At the same
time, in combination with chemical treatments of to-
mato plants, it was possible to achieve a significant
reduction in the number of pests in experimental
greenhouses compared to the control option, where
these methods were not used, by two or more times.
As a result, damage to tomato fruits and leaves de-
creased to a level of 18 to 7%.

The efficiency of using the disorientation and
mass trapping methods was 92 and 61%, respectively,
and their biological efficiency was 80 and 45%, respec-
tively. The use of the T. absoluta sex pheromone led to
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HEOIJIOAOTBOPEHHOM, TEM CAMbIM CHU3MJIACh 06IIasa
TIJIOLOBUTOCTD MOMYJISAIINU U, KaK CJIe[ICTBUE, Bpe/io-
HOCHOCTB BuJia. [Ipy 9TOM B COUETAaHUU C XMUMUYECKU-
MU 06paboTKaMHU PACTEHUU TOMaTa yoaJloCh JOCTUYb
3HAUYUTEJbHOTO COKPAIeHNS YNCIEHHOCTY BpeauTe-
JISI B OTIBITHBIX TEILJIUILAX 10 CPAaBHEHUIO C KOHTPOJIb-
HbIM BApPUAHTOM, T'Zie JaHHbIE METOMbI HE TPUMEHS-
JIMCh, B IBa 1 60Jiee pas. BeyiecTBYE 3TOTO CHU3MIIACh
TIOBPEXEHHOCTD MJIO0B U JIUCThEB TOMATA JI0 YPOB-
HI 0T 18 10 7%.

9} PeKTUBHOCTD UCIIOJNb30BAHUS METOMIOB JIe-
30pUEHTAIlMU U MacCOBOTO OTJIOBA COCTaBMJIa COOT-
BETCTBEHHO 92 1 61%, a ux 6uonoruyeckas s dex-
TUBHOCTb — COOTBETCTBeHHO 80 u 45%. [I[puMeHeHE
10JI0BOTO (hepOMOHA TOMATHOM MOJIV TIPUBEJIO K YBE-
JINYEHW0 YPOXKAUHOCTH M KavecTBa ToMaToB. Ka-
YeCTBO IJIOZOB TOMAaTa B BapUaHTE Ie30PUEeHTaAIIUN
nocTturajio 97%, a B MeToJle MacCcoBOTo oTjoBa — 81 %,
B TO BpeMs KaK B KOHTPOJIE 3TOT ITOKa3aTejb ObLI pa-
BeH 66%. [I[puMeHeHVe MeTOIa Ie30PHMEeHTAL[UU 1 Mac-
COBOTO OTJIOBA IIPUBEJIO COOTBETCTBEHHO K 18%-ii
u 12%-1 mprbaBKaM yporKasi TOMAaTOB 10 CPAaBHEHUIO
C KOHTPOJIbHBIM BapUaHTOM.

MeToj1 e30pueHTallu U METOJ MaCCOBOT'O OT-
JIOBA MOTYT GBITh PEKOMEHIOBAHbI K IPUMEHEHUIO
TIPU BhIPAIUBAaHUU TOMATOB B YCJIOBUSX 3aKPBITOTO
TPYHTA C LIeJIbI0 CHI)KEHUS YNUCJI€HHOCTY BpeLuTe-
JISI TOMaTHOM MOJIY B HAaCaXAeHUsX. KpoMe TOTo, 1c-
TI0JIb30BaHMe JIOBYIIEK C CUHTETUUYECKUM TTOJIOBBIM
¢GepoMOHOM TOMATHOM MOJIX B Ka4eCTBE CPECTBA
MOHUTOPUHTA COCTOSHUS U YUCIEHHOCTHU IOy~
YU BPeLUTEJS T03BOJISIeT YeTKO YCTAHOBUTD CPO-
KM XMMHUYECKUX 00pabO0TOK, TEM CaMbIM ITOBBICUTD
ux 3 PEeKTUBHOCTb U COKPATUTb 00bEM NIPUMEHS-
€MbIX NHCEKTHUIINA0B. Kak 3JIeMeHT CUCTEMBI NHTE-
TPUPOBAHHON 3alIUThl PACTEHUN HCIOJIb30BaHUE
(epPOMOHHBIX JIOBYIIIEK MOXXHO COUETATh JINOO C XU-
MUYECKUMHU, JINOO0 ¢ GUOJIOTUUYECKUMU CPEeACTBaAMU,
KOTOPbIE pa3pelieHbl K IPUMEHEHNIO B YCIOBUIX 3a-
KPBITOTO TPYHTA.

Bnazodaprocms. ABTOPBI BBIPAXAKT IIPU-
3HaTeJbHOCTb H. M. KyJIakoBO# 3a KOHCYJbTAIIUU
10 FO)KHOAMePUKAHCKOY TOMaTHOM MOJIU U 3a TIPefio-
cTaBJIeHHbIe hoTorpadun.
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anincrease in the yield and quality of tomatoes. The to-
mato fruit quality in the disorientation variant reached
97%, and in the mass trapping method — 81%, while
in the control this figure was 66%. The use of the dis-
orientation and mass trapping methods led to 18 and
12% increases in tomato yield, respectively, compared
to the control variant.

The disorientation and the mass trapping meth-
ods can be recommended for use when growing toma-
toes in protected ground conditions in order to reduce
the T. absoluta number in plantings. In addition, the use
of traps with a synthetic T. absoluta sex pheromone as
a means of monitoring the condition and population
size of the pest allows to clearly establish the timing
of chemical treatments, thereby increasing their effec-
tiveness and reducing the amount of insecticides used.
As an element of the integrated pest management, the
use of pheromone traps can be combined with either
chemical or biological agents that are approved for use
in protected ground conditions.
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