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AHHOTALIUA
B paboTe rnpeicTaBIeHbl Pe3YJIbTAThI ITOJEBBIX UCIIbI-
TaHUH 3 TUTIOB (DePOMOHHBIX JIOBYIIIEK TTPOU3BOJICTBA
OT'BY «BHUWKP» AJist OTJI0Ba BOCTOYHOM IIJIOI0MKOP-
Ku Grapholita molesta (Busck, 1916) B ycioBusix H0x-
Horo Gepera KppIiMa. YCTaHOBJIEHO, UTO HAUGOIBIIYIO
3(pPeKTUBHOCTD MTOKA3aJU TUITBI JIOBYIIEK «JlebTa»
u «PoM6», Ha KOTOPbie B CpeHEM OBIJIO OTIOBJIEHO
158 u 156 0co6eli/IOBYIIKY COOTBETCTBEHHO. B TO e
BpeM4 JIOBYIIKM TuIa «KBaspo» okasannuch MeHee (-
(beKTI/IBHbIMI/I, KOJIMYeCTBO OTJIOBJIEHHBIX CaMIIOB BOC-
TOYHOM TLJIOAOXKOPKH cOCTaBuIO 104 0cO6U/IOBYIIKY.

Knrouesvle cnoea. BocTOUHAd ILJIOAOXOPKA,
Grapholita molesta, CUHTETUYECKUH TOJOBON (epo-
MOH, KJieeBas JIOBYIIIKA, KADAHTUH PACTEeHUN.

BBEJEHUE

OCTOYHAs IIOZOXKOpKa  Grapholita
molesta (Busck, 1916) (Lepidoptera:
Tortricidae: Olethreutinae) — ¢uTo-
¢ar, TOBpEXAAIINYA TJIOABI U TIO-
Geru KyJnbTyp ceMmeiicTBa Rosaceae.
Ponunoit G. molesta cuutaercsa Boc-
TouHag Asug (dmonHusa, Kurayt, Ko-
pesi), OTKyZa BPeAUTEb MUTPUPOBAJ
B apyrue crpaubl (IllyTosa, 1980). B 3aBUCUMOCTHU OT

FIELD TESTS]

UDC 632.7.08

On the results

of testing various types
of pheromone traps

for collecting oriental
fruit moth Grapholita
molesta (Busck, 1916)

in the conditions of the
southern coast of Crimea

V.E. GLEBOV?, D.A. KORZH?, E.V. SINITSNYNA?,
N.Z. FEDOSEEV*

1 Southern Branch of FGBU “All-Russian
Plant Quarantine Center” (FGBU “VNIIKR”),
Simferopol, Republic of Crimea, Russia
2 FGBUN “Nikitsky Botanical Garden — National
Scientific Center of the Russian Academy
of Sciences” (FGBUN “NBG-NSC”), Yalta,
Republic of Crimea, Russia
34 FGBU “All-Russian Plant Quarantine Center”
(FGBU “VNIIKR”), Bykovo, Ramenskoye, Moscow
Oblast, Russia
L e-mail: valeriy.glebov.93@mail.ru
2 ORCID 0000-0002-9495-9129,

e-mail: ent.protection@yandex.ru
3 ORCID 0000-0002-6314-3151,

e-mail: katesinitsyna@gmail.com.
4 e-mail: nazfed@mail.ru

ABSTRACT
The work presents the results of field studies of 3 phe-
romone trap types produced by FGBU “VNIIKR” for col-
lecting oriental fruit moth Grapholita molesta (Busck,
1916) in the conditions of the southern coast of Crimea.
It was stated that the most efficient were the trap types
“Delta” and “Diamond”, which could collect 158 and
156 individuals/trap respectively. At the same time,
“Quadro” traps turned out to be less effective; the num-
ber of oriental fruit moth males collected were 104 in-
dividuals/trap.

Keywords. Oriental fruit moth, Grapholita molesta,
synthetic sex pheromone, glue trap, plant quarantine.

INTRODUCTION

riental fruit moth Grapholita molesta (Busck,
1916) (Lepidoptera: Tortricidae: Oleth-
reutinae) is a phytophague damaging
fruits and shoots of Rosaceae family crops.
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KJIMMaTUYECKUX YCIOBUYM PErMOHa BPENUTENb Pa3BU-
BaeTcs B 4—5 TeHepallysax ¢ allpesis 1o CeHTI0pb. [1pu
CyXOU U TeIlioi morofe JIET 6abouek MOXKET MTPOJIOJI-
JKaThCs U B OKTs0pe. [I1g pa3BuTusd 1 reHeparuy He-
obxomuma cymma sddekTuBHBIX TeMmiepaTtyp (CIT),
paBHag 522 °C BeIlle X0JiOAOBOro rmopora 9 °C, uto
B cpenmHeM cocTasiisgeT oT 20 1o 25 cyTok (BaJibIKu-
Ha, 2020; Balykina, 2020). CorjiacHO UCCIeNOBaHUSIM,
IIPOBEeNEHHBIM B cTpaHax ObiBiero CCCP (ApakeJsH,
1980; Kunuanu, 1980), oTMeUYEHO, YTO B HaubOJIb-
e Mepe MOBPEXIAI0TCS IT06ETH KOCTOUKOBBIX: TIeP-
cuka — ot 50 7o 70%, yepeulHu U BUIIHU — OT 25 10
35%, abpukoca u ciauBel — oT 20 10 25%; rmoberu ce-
MEUYKOBBIX MAaKCUMAaJIbHO MTOBPEXIAIOTCS Y aliBbI — 10
20%. [ToBpeXXIeHHOCTh IIJIOAOB IIepPCrKa, HEKTapuHa,
CJIUBBI, TPYIIX, aBbl MHOTHA mocTturaetr 90-100%,
s16J10HU — OT 40 10 45%. [1710/1bI CEMEUKOBBIX KYJIbTYP
WHTEHCHUBHEE TTOBPEXIAIOTCS CO BTOPOM ITOJIOBUHBI
JieTa ¥ OCEeHbI0, MEHee — BECHOM 1 B HauaJe JieTa. B yc-
JoBUSIX KpPBIMCKOTO MOJYyOCTPOBAa YCTAHOBJIEHO, UTO
OGJIM3K0E PACIIOIOKEHNE KOCTOUKOBBIX I CEMEUKOBBIX
HACaX/JEeHUN SBJISeTCS OJIaTOMPUSTHBIM YCIOBUEM
JIJII Pa3BUTUS U Pa3MHOXXeHUs G. molesta (BanbikuHa,
2020). B HacTosiIee BPEMST UMCIEHHOCTD Oy
BOCTOYHOM ILJIOLOXXOPKU KOHTPOJUPYETCS C IIOMO-
b0 XUMMYECKUX METOZOB. OMHUM M3 BaXKHEUIIUX
3TAIoB B paszpaboTke 3 (HEKTUBHON CUCTEMBI 3allll-
Thl PACTEHUU ABJIIETCS IIpoBeleHMne (PepoOMOHHOTO
MOHUMTOPUHTA [IJId UCCIefoBaHUsd (peHoJoruu puTo-
(haros. IlepBble MMOJEBbIE MCIIBITAHUS IIOJIOBBIX (he-
pomoHOB G. molesta Ha Tepputopuu 6biBiero CCCP
ObLIU TIPOBeMeHbI B 1967 I. B KpacHomapcKoM Kpae.
[ToyueHHbIe JaHHbIE CBUIETEIbCTBOBAJIY O BEICOKOM
OMOJIOrMYECKOM aKTUBHOCTY U BUIOCHEIU(DUUHOCTH
ITOJIOBBIX (hbEPOMOHOB IIPY OTJIOBE caMIioB Buma (Ma-
romenos, 2010).

B 1969 r. B CoeguHeHHbIX llITaTax AMepUKH
ObIJI OTpe/ieJieH OCHOBHOM KOMIIOHEHT ITOJIOBOTO
(hepoMoOHa caMK1 BOCTOUHOM IIJIOOXKOPKY — alleTaT-
yuc-8-momelieH-1-o0a, KOTOPBIM SKCTPArupoBaIu
13 GPIOIIHOTO cerMeHTa HacekoMbix (Roelofs, 1969).
[To3pHee ObIIN UNEHTUDUIIMPOBAHBI IPyTUe KOM-
TTOHEHTHI, TaK)Ke BXOAMIIE B COCTAB IIOJIOBOTO (e-
POMOHA CaMOK BOCTOUHOM IIJIOJOXKOPKY, & UMEHHO:
areTaT-mpanc-8-monerieH-1-oua, yuc-8-nomeneH-1-o
u gomekanoy (Carde, 1979). B xome ImpoBemeHUs 06-
IIUPHBIX WCCJENOBAaHUM ObIJIO YCTAHOBJIEHO, UTO
aleTaT-yuc-8-goneleH-1-oJa, aleTaT-mpanc-8-mo-
meleH-1-oja ¥ yuc-8-moLeneH-1-0J UTrpamT BaXXHYH0
pOJib B KOMMYHUKAIIMOHHOM CUCTEME JaHHOT0 BU/IA
U UX [IPUCYTCTBYE B CMECHU SIBJISIETCS 00513aTeIbHBIM
s 9 HeKTUBHOTO OTJIOBAa HaceKoMbIxX (Linn, 1986;
Carde, 1975; Carde, 1975). B 1978-1979 rT. ¢ TIOMO-
11610 (PEPOMOHHBIX JIOBYIIIEK BOCTOUHOM M1JI0L0KOPKU
OBLIY TTOJIyYEeHBI JaHHBIE O CUTHAJIBHBIX OGHApYyXe-
HUSX BPEeOUTEJST B PA3JIMYHBIX 06JIACTIX YKPAUHBI,
Monagmasuu u Poccun (KpacHomapckuil kpai) (CMmeT-
HUK, 1990).

®epoMOHHbBIE JIOBYIIKY G. molesta TPOU3BOICTBA
®I'BY «BHMVKP» Haliu CBOE IUPOKOE IIPUMEHEHUE
He TOJIbKO IIPU YCTAHOBJIEHUU KapaHTUHHOTO (u-
TOCAHUTAPHOI'O COCTOSHUY Tepputropuu PP B 30HE,
MTO/IBEP)KEHHOM OTTAaCHOCTHU, HO U JIJIE CBOEBPEMEHHOMN
JIOKaJI3alluy 04aroB. PazpaboTka HOBBIX TUIIOB JIOBY-
IIEK B LIEJISIX U3YyUYeHUI KAPAaHTUHHOTO (PUTOCAHUTAP-
HOTO COCTOSTHUS TeppuTopuu PO TpebyeT ux ampoba-
111 Ha IPaKTUKe Iepel, MUPOKUM UCII0JIb30BaHUEM.

G. molesta is considered to originate from East Asia
(Japan, China, Korea), from where the pest migra-
ted to other countries (Shutova, 1980). Depending on
the climatic conditions of the region, the pest deve-
lops in 4-5 generations from April to September. In
dry and warm weather, the flight of moths can conti-
nue in October. For the development of 1 generation,
a sum of effective temperatures (ETS) is required,
equal to 522 °C above the cold threshold of 9 °C,
which on average ranges from 20 to 25 days (Baly-
kina, 2020). According to studies carried out in the
former USSR countries (Arakelyan, 1980; Kipiani,
1980), it was noted that stone fruit shoots are most
damaged: peaches — from 50 to 70%, sweet cherries
and cherries — from 25 to 35%, apricots and plums —
from 20 to 25%; pomaceous shoots are mostly da-
maged in quinces — up to 20%. Damage to peach, nec-
tarine, plum, pear, quince fruits sometimes reaches
90-100%, apple fruits — from 40 to 45%. Pomaceous
fruits are damaged more intensively from the second
half of summer and autumn, less — in spring and early
summer. In the conditions of the Crimean Peninsula,
it was found that the close location of stone fruit and
pomaceous plantations is a favorable condition for
the development and reproduction G. molesta (Baly-
kina, 2020). Currently, the population of oriental fruit
moth is controlled by chemical methods. One of the
most important stages in the development of an effec-
tive plant protection system is pheromone monitoring
to study the phenology of phytophagues. First field tri-
als of G. molesta sex pheromones on the territory of the
former USSR were carried out in 1967 in Krasnodar
Krai. The data obtained indicated a high biological ac-
tivity and species-specificity of sex pheromones when
collecting males (Magomedov, 2010).

In 1969, in the United States of America, the main
component of the sex pheromone of the female ori-
ental fruit moth, acetate-cis-8-dodecen-1-ol, was de-
termined, which was extracted from the abdominal
segment of insects (Roelofs, 1969). Later, other com-
ponents were identified that are also part of the sex
pheromone of the female oriental fruit moth, namely:
acetate-trans-8-dodecen-1-ol, cis-8-dodecen-1-ol and
dodecanol (Carde, 1979). In the course of extensive re-
search, it was found that acetate-cis-8-dodecen-1-ol,
acetate-trans-8-dodecen-1-ol and cis-8-dodecen-1-ol
play an important role in the communication system of
this species and their presence in the mixture is essen-
tial for effective trapping of insects (Linn, 1986; Carde,
1975; Carde, 1975). In 1978-1979, using pheromone
traps for oriental fruit moth, data were obtained on sig-
nal detection of the pest in various regions of Ukraine,
Moldova and Russia (Krasnodar Krai) (Smetnik, 1990).

Pheromone traps for G. molesta produced by
FGBU “VNIIKR” found their widespread use not only in
establishing the quarantine phytosanitary state of the
territory of the Russian Federation in an endangered
zone, but also for the timely outbreaks localization. The
development of new trap types to study the quarantine
phytosanitary state of the territory of the Russian Fe-
deration requires their testing in practice before wide-
spread use. The purpose of this work was to determine
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Llenpio HacTOSIIEN PabOTHI ABJSIOCH ONIPEeeHe
TOAXOIAIIEr0 TUIA JIOBYIIKY JJis Hamboee ahdex-
TUBHOTO OTJI0Ba 6abouek G. molesta B ycioBugx Hx-
Horo Gepera Kpeima. [TosyyeHHbIE TAKMM 06pa3oM
JlaHHBIE TI03BOJISIOT CIIPOTHO3MPOBATh Pa3BUTUE
BPEeIUTENS, CIUIAHUPOBATh IIPOBE/IEHNE CBOEBPEMEH-
HBIX 3aIUTHBIX MEPOTIPUATHUHN IIPOTUB HETO, & TAKXKE
PEKOMEHJI0BATh OIIPeJieIEHHbIE TUIIBI JIOBYIIEK LIS
UCCJIelyeMOTO BUZA, YTO OMPEENsIeT aKTyaJbHOCTD
MTPOBEJIEHHBIX UCCIENOBAHUN.

MATEPUWAJIBI U METO/IbI

Is1 IpOBEIEHMS TIOJIEBBIX MCIIBITAHUYN MCIIOJb30-
BaJii CUHTETUYECKUUN aHaJIOT IOJIOBOTO (hepoMo-
Ha caMK{ BOCTOYHOM IJIOJOXOPKU MPOU3BOACTBA
dI'BY «BHUNWKP». CuHTe3 KOMIIOHEHTOB JaHHO-
ro anajsora (B BUJe CUHTETHUYECKOU (HEepPOMOHHOM
cMecu) — aleTtaTa-yuc-8-momereH-1-oma (I), amera-
Ta-mpanc-8-momener-1-omna (II) u yuc-8-momereH-1-
oua (III) — 6611 pazpaboTaH U OCYIIECTBJIEH Ha OCHOBE
peakLuy u3oMepu3aluu 2-ajJKkuH-1-0J10B B oMera-aj-
KWH-1-0JIBI COTJIACHO CXeMe Ha PUCYHKe 1.
TToJry4eHHbIY CUHTETUYECKY Y aHAJIOT 13 BhIIIETIe-
peydrcIeHHbIX KOMIIOHEHTOB HAaHOCIHJIM Ha JUCIIEHCEeD,
WCIIOJIb3YsI PACTBOPUTEJD. [JUCIIEHCED MIPECTABIISIET
c0601i cepyro PE3UHOBYIO TPOOKY U3 6POMOYTHIIKAYUY-
Ka BbICOTOI 8 (+2) MM u guaMeTpoM 13 (+2) MM. B xoze
OTIBITOB JIJISI BCEX TUTIOB JIOBYIIEK MCITOJIb30BAJIM CUH-
TETUYEeCKy10 (hePOMOHHYI0 CMeCh, OTTMCAHHYIO BBIIIIE.
B OIbITE MCITOJIB30BAM 3 TUIIA KJIEEBHIX JIOBY-
mwek nmpoussoacTBa PI'BY «BHUUKP»: «/lenpTa» niu
«JlenbTa H» (HoBas), «PoM6» u «KBazipo». Bee JIOBYIIKYA
M3TOTOBJIEHBI 13 YKECTKOr'0 IAMUHHPOBAHHOTO KapTO-
Ha 6eJioro 1BeTa, BHYTPEHHSIS IOBEPXHOCTh KOTOPBIX
TTOKPBITA DHTOMOJIOTUYECKUM KjIeeM. JIOBYIIKa TUIIa
«[JenbTa» MpefcTaBisgeT co60il MJIacTUHY pa3MepoM
400 (£10) x 230 (x10) MM, cio-
JKEHHYIO B TIPOCTPAHCTBEHHYO

the appropriate trap type for the most efficient collec-
ting of G. molesta moths in the conditions of the south-
ern coast of Crimea. The data obtained this way make
it possible to predict the development of the pest, plan
the implementation of timely protective measures
against it, and also recommend certain types of traps
for the species under study, which determines the re-
levance of the research.

MATERIALS AND METHODS

For field trials, we used a synthetic analogue of the sex
pheromone of the female oriental fruit moth produced
by FGBU “VNIIKR”. Synthesis of the components of this
analogue (in the form of a synthetic pheromone mix-
ture) — acetate-cis-8-dodecen-1-ol (I), acetate-trans-
8-dodecen-1-ol (II) and cis-8-dodecen-1-ol (III) — was
developed and carried out on the basis of the isomeri-
zation reaction of 2-alkyne-1-ols to omega-alkyne-1-
ols according to the scheme in Figure 1.

The resulting synthetic analogue of the above
components was applied to a dispenser using a solvent.
The dispenser is a gray bromobutyl rubber stopper with
a height of 8 (+2) mm and a diameter of 13 (+2) mm.
During the experiments, for all types of traps, the syn-
thetic pheromone mixture described above was used.

The experiment used 3 types of glue traps pro-
duced by FGBU “VNIIKR”: “Delta” or “Delta N” (new),
“Diamond” and “Quadro”. All traps are made of rigid
white laminated cardboard, the inner surface of which
is covered with entomological glue. The “Delta” type
trap is a plate 400 (+ 10) x 230 (+ 10) mm, folded into
a spatial triangle with a base and fixed on both sides
(Fig. 2a). The assembled “Delta” size is 190 (£10) x
130 (#10) mm. The diamond-shaped trap consists of
two plates folded into a spatial diamond figure, with
two upper faces, the size of each of which is 10 (+1) x

(urypy TpeyroabHUK C OCHOBA-
HUEM U 3aKPEeIIEHHYI C IBYX
cTopoH (puc. 2a). Pazmep «Jlesib-
ThI» B COGPaHHOM BUJIE COCTaB-
asger 190 (£10) x 130 (x10) MM.
JloByIIKa pOMOOBUIHAS COCTOUT
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B IIPOCTPAHCTBEHHYIO QUTYPYy
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Jlopymku pasmMemanu
19 mag 2020 I. B KOJIJIEKIIMOH-

Puc. 1. Cxema cMHTe3a OCHOBHbIX
KOMIMOHEHTOB B COCTaBe CUHTETUYECKOIO
aHanora nosoBoro hepomMoHa CaMKu
BOCTOYHOM NJIOO0XXOPKM NPON3BOACTBA
Drey «BHUUKP» (opur.)

Fig. 1. Scheme of the synthesis of the main
components in the composition

of the synthetic analogue of the sex
pheromone of the female oriental fruit moth
produced by FGBU “VNIIKR” (orig.)

HBIX HACQXJIEHUSX [TIepCUKa U HeKTapyHa Ha Teppu-
TOpUM pefepansbHOro roCyAapCTBEHHOIO 610 )KETHO-
T0 yYpexJeHus HayKu «HUKUTCKUYU 60TaHUYECKUN
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can — HarmoHanbHBIN Hay4dHBIN 1eHTP>» (HBC-HHII),
r. dnta, 1. . T. Hukuta, Pecrrybsinka Kpbim. Kaxkabiit
THII JIOBYIIKY TECTUPOBAJIU B 4-KPAaTHOU ITIOBTOPHOCTH,
JIOBYIIIKY pasMellajid COTJIACHO CXeMe, IPUBEIEHHOMN
Ha pucyHKe 3. Y4eT U BbIGOPKY HACEKOMbBIX ITPOBOI I
Kaxzable 7-10 cyTok ¢ 27 Mag 110 19 aBrycra, 3aMeHy
JIOBYIIIEK TIPOBOUJIM TI0 MePe UX 3arps3HeHus. Bcero
OBIJI0 TTPOBENeHO 10 yUeToB.

Vnentudurkaims oOTJIOBJIEHHBIX B (DEPOMOHHBIE
JIOBYLIKY HACEKOMBIX TIPOBO/IMJIACH B COOTBETCTBUM
co CtangaproM opranusanuu BHUUKP N2 2.006-2010
«BocTouHag I1omoXkopka Grapholita molesta (Busck,
1916). MeTompbl BhISIBIECHUSA U UAEHTUDUKAIIVL».

MaremaTtuyeckas o6paboTKa ZaHHBIX IPOBO-
Aujiach ¢ IIOMOIIbI0 IPOTPaMMHOTO ObecIieueHus
Microsoft Excel, BhIUMCHIANN cpelHee 3HaAUYeHUE
u omubKy cpemHero (SE).

PE3VYJIbTATBI U OBCYXJEHUE

YCcTaHOBJIEHO, UTO B JIOBYIIKY «JleabTa» 1 «PoM6» 6a-
0O0UYKM BpPEAUTENII OTJIAaBJIMBAJIKNCh HAa OLUHAKOBOM

Puc. 2. Tunbl hepOMOHHbBIX IOBYLLEK
ucnbiTaHui no otnoBy Grapholita molesta

a - «Jenbta»; b — «<Pomb»; c — «KBapgpo»
(choTo aBTOPOB)

Fig. 2. Types of pheromone traps
npoussopctea OrbY «BHUUKP» onsa nonesbix produced by FGBU “VNIIKR” for field

trials on collecting Grapholita molesta
B ycnoBusax KOxkHoro 6epera KpbiMa, 2020 r.:  in the conditions of the South Coast of
Crimea, 2020: a - “Delta”; b — “Diamond”; forms and becomes unsuitable for

¢ — “Quadro” (photos by the authors)

16 (+1) cm, and two lower faces, the size of each of
them is 9 (+1) x 16 (¥1) cm (Fig. 2b). A “Quadro” trap
is a plate 440 (x30) x 240 (+30) mm, folded into a spa-
tial figure in the shape of a rectangle, with four outer
edges (Fig. 2¢). Dimensions of the assembled trap are
240 (+10) x 120 (+10) x 105 (+10) mm.

The traps were placed on May 19, 2020 in the col-
lection plantations of peach and nectarine on the ter-
ritory of the Federal State Budgetary Institution of Sci-
ence “Nikitsky Botanical Garden — National Scientific
Center” (NBG-NSC), Yalta, Nikita, Republic of Crimea.
Each trap type was tested in 4-fold repetition, the traps
were placed according to the scheme shown in Figure 3.
Insects were counted and sampled every 7-10 days
from May 27 to August 19, traps were replaced as they
became dirty. A total of 10 counts were carried out.

Insects collected in pheromone traps were identi-
fied in accordance with the VNIIKR organization stan-
dard No. 2.006-2010 “Oriental fruit moth Grapholi-
ta molesta (Busck, 1916). Detection and identification
methods”.

Mathematical data proces-
sing was carried out using Micro-
soft Excel software, the mean value
and the error of the mean (SE) were
calculated.

RESULTS AND DISCUSSION

It was found that the numbers of pest
moths caught in the “Delta” and “Di-
amond” traps are similar. Over the
entire observation period, which was
93 days, the total number of oriental
fruit moth males caught in traps of
the “Delta” type was 631 males (on
average 158 individuals/trap), and
in “Diamond” traps — 626 males (on
average 156 individuals/trap).

The results obtained indicate
the possibility of using both types
of traps for pheromone monitoring
of the pest. It was determined that
“Quadro” traps showed the lowest
efficiency in comparison with “Del-
ta” and “Diamond”. Thus, during
the research, 417 males of G. mo-
lesta were caught in “Quadro” traps,
which is an average of 104.2 indi-
viduals/trap (see Table).

It should be noted that the
“Quadro” trap is less practical for
use in gardens, as its glue surface
is quickly contaminated with vari-
ous insects and dust. In addition,
on rare occasions small birds have
been reported, making the trap
completely unusable. With pro-
longed exposure to the sun, the
glue surface dries quickly, and in
case of precipitation, the trap de-

further use (Fig. 4).
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YPOBHE. 3a BeCh ITepuo/i HabJII0eH I, KOTOPBIH COCTa-
BUJI 93 IH4, 0011Iee KOJIMUYECTBO OTJIOBJIEHHbBIX CAMIIOB
BOCTOYHOMU IIJIOZ0KOPKU B JIOBYUIKY TUTIA «JlebTa» —
631 camerr (B cpegHeM 158 0co6eii/IOBYIIKY), @ B JIO-
ByIIKK «PoM6» — 626 camIioB (B cpemHeM 156 ocobeii/
JIOBYIIKY).

[TonyyeHHbIe PE3YJIbTAThl CBULETEIBCTBYIOT
0 BO3MOXXHOCTY MPUMeHEHUT 060UX TUIIOB JIOBYIIEK
st GhepOMOHHOT'0 MOHUTOPUHTA BpeauTes. Onpene-
JIEHO, YTO TUII JIOBYIIEeK «KBaZpo» moKa3ajl HauMeHb-
1y 3¢ GEeKTUBHOCTD IO CPAaBHEHUIO C «JleJIbTOM»
u «PoMbom». Tak, 3a BpeMs IIPOBeIeHUs UCCIeN0Ba-
HUU B JIOBYIIKY «KBaZpo» Bcero 6b1710 OTIOBIEHO 417
caMIioB G. molesta, UTO B cpefiHeM cocTaBiysgeT 104,2
0COGEM/IOBYIIKY (CM. TabIUILY).

CielyeT OTMETUTh, YTO JOBYIIKa «KBagpo» gB-
JITeTCsI MeHee MPAaKTUYHOM IJis IPUMEeHEeHUs B ca-
Iax, Tak KaK ee KJjieeBas IMOBEPXHOCTDb GBICTPO 3a-
TPSA3HAETCS PA3JIUYHBIMY HACEKOMBIMU Y MBLIbIO.
KpoMme TOrO, B peIKuX cliydasax OTMedYeHO rormaja-
Hue HebGOJbIIUX IMTUI], BCJIEACTBUE Yero JIOBYUIKa
CTAHOBUTCS IIOJHOCTbIO HEIMPUTOMHOM MIJII UCIIOJIb-
30BaHud. [Ipy IJIUTEIbHOM HAaX0XIEeHUY Ha COJHILE
KJIeeBas TTIOBEPXHOCTb OBICTPO BHICHIXAET, a TIPU I10-
MaflaHuY OCaLKOB JIOBYIIKA JeOPMUPYETCS U CTa-
HOBUTCS HEIIPUTOLHOMN IJisd HaJIbHEHUIIEro UCII0Jb-
3oBanug (puc. 4).

3AKJ/IIOYEHUE

Ha ocHOBaHMY TIPOBEJIEHHBIX MCCIIEIOBAHUN MOXKHO
cIesaTh 3aKJII0YEHNE O TOM, UTO ONITUMAaIbHbBIMU TH-
namMu (epOMOHHBIX JIOBYIIEK IJsg oTJoBa Grapholita

Tab6auia

1—=4 JT nosymxa"Hemra"
+ 4K
1-4 P nosymka "Poms”
ABPHKOC + 4P 1-4 K nosymka "Ksampo”
+ 471
Tlepcuk 0.7 ra
+ 2K | +311 :
ABPHKOC + 2p + 3K 3
+21 | +3P e
+| g
Iepenx 1.0 ra —+ ;
+
1K 21 1P +| &
+ + + s 5
Hexrapus 0.8 ra i

Puc. 3. Cxema pasmelyeHus
pPasnNnUHbIX TUMOB JIOBYLUEK
ons otnosa Grapholita
molesta, Pecnybnuka KpbimM,
2020 r. (opur.)

Fig. 3. Layout of different
types of traps for collecting
Grapholita molesta,
Republic of Crimea,

2020 (orig.)

CONCLUSION

Based on the studies carried out, it can be concluded
that the optimal types of pheromone traps for collec-
ting Grapholita molesta in the conditions of the south-
ern coast of Crimea are “Delta” and “Diamond”, since
on average almost the same number of oriental fruit
moth males was caught per trap, 158 and 156 indivi-
duals/trap respectively.

These types of traps can be recommended for es-
tablishing the quarantine phytosanitary state of the

CpeHee KOJIMYECTBO OTJIOBJIEHHBIX 0co6eii G. molesta
B pa3JIMYHbIEe TUIIBI JIOByLIEK 110 zaTam yyeToB HEC-HHII B 2020 1.

JaTsl yueTa

J.II'(I;I:yIJIKH 27.05 03.06 19.06 3006 09.07 15.07 22.07 29.07 06.08  19.08
«Jenbra» 50+1 65+2 270+2 452+7 150+3 252+2 82+4 35+1 92+7 127+4
«PoMG» 25+1 3,0+0,7 262+13 542+26 252+6 17,5+1 65+4 25+1 70+3 11,7+3
«KBagpo» 4,0+1 1,0+1 13,05 19,7+8 220+8 72+2 90+3 40+04 73+5 17,0+5
[ns cpegHUX 3HaYeHUI NpuBeaeHa olwmnbka cpeaHero.
Table
Average number of G. molesta individuals collected
in different types of traps according to the dates of the NBG-NSC counts in 2020

Dates of counts
Traptype 27.05 03.06 19.06 30.06 09.07 15.07 22.07 29.07 06.08 19.08
“Delta” 50+1 6.5+2 27.0+2 452+7 150+3 252+2 82+4 35+1 92+7 12.7+4
“Diamond” 2.5+1 3.0+0.7 262+13 54.2+26 252+6 17.5+1 65+4 25+1 7.0+3 11.7+3
“Quadro” 4.0+1 1.0+1 13.0+5 19.7+8 22.0+8 7.2+2 9.0+3 4.0+04 7.3+5 17.0+5

For the average value, the error of the average is given.
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Puc. 4. OTnoBneHHble 6a604KnN BOCTOUHOM

Pecny6nuka Kpbim, 2020 r.: a — «[denbtax;
b — «Pom6»; ¢ — «KBagpo» (hoTo aBTOPOB)

molesta B ycnoBusx H0yxHoro 6epera KpbpiMa SBISIOTCS
«OenbTa» u «PoM06», TaK KaK B CpelHEM Ha JIOBYIIKY
OBLJIO OTJIOBJIEHO TIPAKTUYECKU OJJMHAKOBOE KOJIMYeE-
CTBO CaMIIOB BOCTOYHOH ILJIOZOXKOPKM, 158 11 156 oco-
6€el1/7I0BYIIKY COOTBETCTBEHHO.

JlaHHBIE TUIIBI JIOBYIIEK MOXKHO PEKOMEH/I0BaTh
71 yCTaHOBJIEHUS KADAaHTUHHOI0 (PUTOCAHUTAPHOT'O
COCTOSIHUSA TeppuTopuyr PO B OTHOLIEHUN BOCTOUYHON
TIJIOM0KOPKY, AJIS OTIpeleIeHUsT YNCIeHHOCTU IIOMy-
JISIIIMY BPEAUTENSI U CPOKOB €ro JIETA.

Turn noByku «KBagpo» OKasajics HauMeHee 3¢
(eKTUBHBIM B YCJIOBUSIX OTKPBITOTO TPYHTA I10 CPaB-
HeHUIo ¢ «JIeabTol» u «PoM6oM», Tak Kak B «KBagpo»
OBIJIO OTJIOBJIEHO B cpenHeM 104 ocobu Ha JIOBYIIKY.
B KOHCTPYKITUY JIOBYIIEK TUIAa «KBaIp0» GbLIN BbISIB-
JIEHBI CYIleCTBEHHbIE HEJJOCTATKU: B HUX 06HAPYXKU-
BaJIX HE TOJIbKO HACEKOMBIX, HO U IITUII, UTO 3HAUU-
TeJIbHO CHUIKAJIO 3(P(heKTUBHOCTD ITUX JIOBYIIEK TIPU
UCIIOJb30BAHUM; TaKXKe JIOBYIIKA «KBaspo» 6BICTPO
nedopMupoBaiach BCIENCTBUE MOMAJaHUI TPIMBIX
COJIHEUHBIX JIyUuell, 5kapKO CyXOl ITOTObI U CUJIbHBIX
0CaJIKOB.
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territory of the Russian Federation in relation to the
oriental fruit moth, for determining the size of the pest
population and the timing of its flight.

The “Quadro” trap type turned out to be the least
effective in unprotected area conditions compared to
the “Delta” and “Diamond”, since an average of 104 in-
dividuals per trap were caught in the “Quadro” trap.
Significant drawbacks were revealed in the design of
the “Quadro” type: not only insects, but also birds were
found in them, which significantly reduced the effec-
tiveness of these traps when used; also, the “Quadro”
trap quickly deformed due to direct sunlight, hot dry
weather and heavy precipitation.
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