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AHHOTAIUA
B cTaThe peACcTaBIeHbl Pe3YJIbTATI U3YUYEHUS aTTPaK-
TUBHOCTU Pa3JIMUHbIX BAPUAHTOB CUHTETUUYECKOTO
TOJIOBOTO (hepPOMOHA KYKYyPY3HOI JIUCTBEHHOU COBKU
Spodoptera frugiperda. Pe3ynbTaThl UCIIBITAHUM, ITPO-
BeJIEHHBIX KUTAWCKUMU CTIelMaJuCcTaMy Ha TEPPUTO-
puu Kutaiicko#t HapomHoii Pecriybsmku (T. ['yaHWKOY)
Ha moceBax KYKypy3bl, TOKa3ajiyu, YTO aTTPAKTUB-
HOCTb cMecu mpousBojicTBa PI'BY «BHUUKP» (ameTa-
Ta Z9-TeTpameneH-1-oma (Z9-14Ac), atteraTta Z7-mome-
1eH-1-oya (Z7-12Ac), anlerara Z11-rexkcamelies-1-omaa
(Z11-16Ac)) He yCTyIIaeT 3TAJIOHHBIM ITPOMBIIIIIEHHBIM
obpa3siiaM, IpeACTaBJIeHHbIM KUTAlCKOM CTOPOHOI.

Knrouesvte cnosa. KykypysHas JIMCTBEHHAS COBKa,
Spodoptera frugiperda, CUHTEe3, TI0JI0BO (hepOMOH, TI0JIe-
BBbI€ UCIIBITAHUS, JIOBYIIKU.
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ABSTRACT
The article provides the results of studying the attrac-
tiveness of different alternatives of the synthetic sex
pheromone of fall armyworm Spodoptera frugiperda. The
results of the tests conducted by the Chinese specia-
lists on the territory of the People’s Republic of China
(Guangzhou) on corn crops showed that the attractive-
ness of the mixture produced by FGBU “VNIIKR” ((Z)-9-
tetradecen-1-ol acetate (Z9-14Ac), (Z)-7-dodecen-1-ol
acetate (Z7-12Ac), (Z)-11-hexadecen-1-ol acetate (Z11-
16Ac)) is not inferior to the reference industrial sam-
ples provided by the Chinese side.

Keywords. Fall armyworm, Spodoptera frugiperda,
synthesis, sex pheromone, field trials, traps.
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BBEJEHUE

YKypy3Has JINCTBEHHAS COBKa
Spodoptera frugiperda (Smith, 1797)
SIBJISETCS KAapPaHTUHHBIM Bpenu-
TejieM, OTCYTCTBYIOIIUM Ha Tep-
putopuu  Poccutickoii =~ denepa-
unum (puc. 1). Bupm BKIIOUeH B EQWHBIN IIepeyveHb
KapaHTUHHBIX 00BbEKTOB EBPa3uiicKOTO 3KOHOMUYE-
CKOT0 COI03a, PeryiIupyeTcs nepeuHsaMu EBporeiickoi
u Cpenn3eMHOMOPCKOM OPraHM3aIuy 110 KapaHTUHY
u 3amuTe pactenui (EOK3P) u ctpan EBpocorosa. Bup,
UMeeT IIporcxoxaeHne u3 I0xxHot AMepuku [1, 2].

Ha ctapuu ryceHuisl (puc. 2) KyKypy3Has Ju-
CTBEHHAs COBKA MOJKET MPUUYNHATb 3HAUUTEJbHBIH
yiiep6 MHOTUM 3KOHOMUYECKU BaXXHBIM 3€PHOBEHIM,
OBOIIHBIM U TEXHUUYECKUM KYJbTypaM. [IoBpexieH-
HbI€ JIUCTbS GJIeAHEIOT, OyPEIoT M 3achIXaloT, a 3epHa
KyKYypy3bl B ITOYaTKaX, MJIOJbI TOMATOB, KOPOOOUKM
XJIOITYaTHMKA 3aTHMBaIOT. B CeBepHOU 1 I0XHOM AMe-
PYIKe BpPEeIUTEJb CUNTAETCSI S9KOHOMUYECKY BaXKHBIM
BPEIHBIM OPTaHU3MOM [IJI51 BO3/IeJIbIBa€MbIX KYJIbTYP,
TaKUX KaK KyKypy3a, puc, COPro 1 caxapHbIA TPOCT-
HUK [3]. B iepuop ¢ 1975 mo 1983 T. B 10r0-BOCTOUYHBIX
mraTax CIIA noTepsa CpeLHEr0L0BOT0 yPOXKasd COCTaB-
asiia 60 MutH goJapos CIIA. B rmocyienHee BpeMs COB-
Ka 6p11a paccMoTpeHa [1polOBOJILCTBEHHOM U CEJlb-
CKOX03sgicTBeHHOU opranmusaiuei OOH (PAO) kak
MIOTeHIIMAJIbHAS YI'PO3a [IJIs1 IPOU3BO/ICTBA IIPOIyKTOB
nuTanusa B Ahpuke, Asuu u Okeanuu [4].

B xauecTBe OJJHOTO U3 PeKOMEHJyeMbIX MeTO-
OB KOHTPOJISI YMCJIIEHHOCTHY BPEAUTEINS B OTKPBITOM
U 3aKPBITOM TPYHTE MOTYT GBITh PEKOMEHOBAHBI
(pepoMoOHHBIE JIOBYIIKU. [JaHHBIN METOJ, TT03BOJISIET
OINITUMU3UPOBATh IPUMEHEHNE XUMUYECKUX CPEICTB
3aIIVThI PACTEHUM IPU HU3KOM YMCIIeHHOCTH [5, 6].

OCHOBHO KOMIIOHEHT II0JIOBOTO (hepoMoHa Ky-
KyPYy3HOU JINCTBEHHOU COBKU Spodoptera frugiperda
UaeHTUGUIIMPOBAH KaK aleTar Z9-TeTpajelleH-
1-osa (Z9-14Ac) [7, 8, 9]. Takxe mJaHHBIN (PEepPOMOH
COILEPXKUT MUHOPHBIE KOMIIOHEHTBI, COCTaB U KO-
JIUYecTBa KOTOPBIX Pas3iMvaloTCs B 3aBUCUMOCTU

Puc. 1. Umaro kykypysHoit  Fig. 1. Fall armyworm
JINCTBEHHON COBKM imago

(¢hoTo Li Yuting) (photo by Li Yuting)

INTRODUCTION

all armyworm Spodoptera frugiperda (Smith,

1797) is a quarantine pest absent in the Rus-

sian Federation (Fig. 1). This species is in-

cluded in the Common List of Quarantine

Pests of the Eurasian Economic Union, is
regulated by the lists of the European and Mediter-
ranean Plant Protection Organization (EPPO) and
the EU countries. The species originates from South
America[1, 2].

At the stage of caterpillar (Fig. 2), fall armyworm
can cause great damage to economically important ce-
reals, vegetables and industrial crops. The damaged
leaves turn pale, brown and dry out, and corn kernels
on the cob, tomato fruits, cotton bolls rot. In North and
South America, the pest is considered an economically
important pest for cultivated crops such as corn, rice,
sorghum and sugar cane [3]. From 1975 to 1983 in the
southeastern United States, the average annual crop
loss was $ 60 million. Lately, fall armyworm has been
considered by the Food and Agriculture Organization
of the United Nations (FAO) as potential threat to food
production in Africa, Asia and Oceania [4].

One of the recommended methods of controlling
the pest’s population number in open and protected
ground are pheromone traps. This method allows you
to optimize the use of chemical plant protection pro-
ducts at a low number of pests [5, 6].

The main component of the sex pheromone of
Spodoptera frugiperda is identidied as (Z)9-tetrade-
cene-1-ol acetate (Z9-14Ac) [7, 8, 9]. Also, this phero-
mone contains minor components, the composition
and quantities of which differ depending on the geo-
graphical origin of the pest. Thus, in North and Cen-
tral America, minor components are (Z)7-dodecene-
1-ol acetate (Z7-12Ac) and (Z)11-hexadecene-1-o0l
acetate (Z11-16Ac) [7]. In the studies conducted by the
Brazilian scientists (South America) who studied elec-
troantennographic activity of the pheromone compo-
nents [10], (Z)9-tetradecene-1-ol acetate (Z9-14Ac),
(Z)7-dodecene-1-ol acetate (Z7-12Ac), as well as (E)7-
dodecene-1-ol acetate (E7-12Ac) showed biological
attractiveness, except for the main component, this be-
ing the first case of detecting such activity of (E)7-do-
decene-1-ol acetate (E7-12Ac). In Europe, the mixture
of the main component — (Z)9-tetradecene-1-ol acetate
(Z9-14Ac) — and the minor component — (Z)11-hexade-
cene-1-ol acetate (Z11-16Ac) is used to detect the pest
[11] (Fig. 3).

The specialists of the Pheromone Synthesis and
Application Department of All-Russian Plant Quaran-
tine Center developed synthesis schemes for all 4 com-
ponents of the sex pheromone of fall armyworm, and
besides, for the synthesis of the main component of
the mentioned pheromone, (Z)9-tetradecene-1-ol ace-
tate (Z9-14Ac), developed a scheme [12] involving the
substitute of tetrahydropyrany! protection for chlorine,
which allows replacing the cleaning of intermediates
with silica gel by simple vacuum distillation.
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OoT Teorpa@uUecKoro NPOUCXOXKAEHUS BPeqUTeNls.
Tak, B cTpaHax CeBepHOU u LleHTpaJibHOU AMepu-
KM MUHOPHBIMU KOMITOHEHTaMU SBJSIOTCS alleTaT
Z7-monetien-1-ogya (Z7-12Ac) u anetat Z11-rekca-
neneH-1-oma (Z11-16Ac) [7]. B ucciemoBanusix 6pa-
3UJIbCKUX yueHbIX (IOKHasg AMepuKa), 3y4yaBIInX
3JIEKTPOAHTEHHOrpahUIeCKy aKTMBHOCTb KOMIIO-
HeHTOB (pepomoHa [10], 6MOIOTUUECKYI0 AaTTPAKTUB-
HOCTb TIPOSIBUJIY, KPOME OCHOBHOTO KOMIIOHEHTA,
arerata Z9-terpazelieH-1-oma (Z9-14Ac), u amerar
Z7-ponmenieH-1-oma (Z7-12Ac), a Takxe arerar E7-
nonereH-1-oma (E7-12Ac), mIpuyeM 3TO MEPBBIN CIIy-
yall o6HapyXeHUs TaKOW aKTUBHOCTU y aleTaTa
E7-momenen-1-oma (E7-12Ac). B EBporie AJisT BBISB-
JIEHUSI TaHHOTO BPEeIUTENsI UCIIOJIb3YIOT CMECh OC-
HOBHOTI'O KOMIIOHEHTA — alleTaTa Z9-TeTpajeneH-1-
oja (Z9-14Ac) ¥ MUHOPHOTO KOMIIOHEHTA — alleTaTa
Z11-rekcamelieH-1-oma (Z11-16Ac) [11] (puc. 3).

B oTmesne cuHTe3a U IpuMeHeHUsT (epPOMOHOB
Bcepoccuiickoro 1eHTpa KapaHTUHA PAaCTEeHU Y ObLIN
paspaboTaHbl CXEMbI CUHTE3a BCEX 4 KOMIIOHEHTOB
moJioBoro hepoMoHa KyKypPy3HOU JIUCTBEHHON COBKY,
IpUYeM JJIs CUHTe3a rJIaBHOT0 KOMITOHEHTA YKa3aH-
HOrO (hepoMOHa, aleTaTa Z9-
TeTpameleH-1-oma (Z9-14Ac),
6bL1a paspaboTraHa cxema [12],
BKJIIOYAOIAs 3aMeHy TeTpa-
TUAPOIMPaHUIbHON 3aIIUThI Ha
XJIOP, YTO ITO3BOJISIET 3aMEHUTD
OYMCTKY MPOMEXYTOUHBIX CO-
eIVHEeHUN KOJIOHOYHOM XpoMa-
Torpaduel Ha CUIMKarese mpo-
CTOI TIeperoHKOU B BaKyyMe.

llenb wucciaemoBaHUI -—
orpezneeHre aTTPaKTUBHOCTH
COCTAaBOB CHMHTE3WPOBAHHBIX
B ®I'BY «BHUMKP» KOMIIOHEH-
TOB IT0JIOBOTO (hepoOMOHA KYKY-
PY3HOU JIUCTBEHHOM COBKU.

MATEPUAJIBI

N METO/IbI
B ompiTax ucrnoab3oBaau 4 Ba-
puanTa (I-1V) pasJuYHBIX CO-

The aim of the research is to identify the composi-
tion attractiveness of the components of the fall army-
worm sex pheromones synthesized at FGBU “VNIIKR”.

MATERIALS AND METHODS

4 options (I-1V) of different ratios of pheromone com-
ponents synthesized by the specialists of All-Russian
Plant Quarantine Center, in 3 replications, were used.
The composition of the tested options is presented
in the table. The reference options were represented
by dispensers with synthetic pheromone produced
by Beijing Pherobio Technology Co., Ltd — 1 option in
3 replications, and dispensers with synthetic phero-
mone produced by Shenzhen Bioglobal Agricultural
Science Co., Ltd. “Bioglobal” — 1 option in 3 replica-
tions. The compositions of the options which serve as
the reference ones, were not indicated by the Chinese
manufacturers.

A synthetic pheromone mixture was applied to
bromobutyl rubber dispensers made in China (a rub-
ber stopper 9 mm high and 12 mm in diameter; ma-
terial composition: water — 0.8%, ash residual — 47%,
ammonium — 0.0002%, zinc — 0.0003%) (Fig. 4). The

! h’r

OTHOILIEHU KOMIIOHEHTOB (e-  Puc. 2. lyceHnua KyKypysHoii niucTeeHHol  Fig. 2. Fall armyworm caterpillar

pOMOHA, CUHTE3UPOBAHHOTO coBkM (hoTo Li Yuting)
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Puc. 3. CTpyKkTypHble hopMynbl U KpaTkoe HasBaHue  Fig. 3. Structural formulas and the short name

KOMMOHEHTOB MOMI0BOro hepoMOHa KYKYpPY3HOii
NIUCTBEHHOI coBKU Spodoptera frugiperda [7, 8]

of the components of the sex pheromone
of fall armyworm Spodoptera frugiperda [7, 8]
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Tab6auia

BapuaHTbI CHHTETUY€ECKOI'0 II0JIOBOT'0
thepoMoHa KYKYpPYy3HOM JIUCTBEHHOM
COBKH Spodoptera frugiperda,
HcnbITaHHbIE B 2020 1.

CocTaB (hepoMoHa

Z9-14Ac, Z7-12Ac, E7-12Ac, Z11-16Ac,

BapuaHT Mr mMr Mr Mr
I 3 0,03 - -
II 3 0,03 0,03 -
I 3 0,03 0,03 0,6
v 3 0,03 = 0,6

CHEeIUAJIMCTaMU BO BCepOCCUICKOM IeHTPe KapaH-
THHA pacTeHui, B 3-KpaTHOU MOBTOpHOCTH. COCTaB
KUCIBbITAHHBIX BAPWAHTOB IIPEJCTAaBJEeH B TabJauIle.
B KauecTBe 3TaJIOHHBIX BAPUAHTOB IPUMEHSIJIN JIVC-
IIeHCePhI ¢ CUHTETUYECKUM (epPOMOHOM IIPOU3BOI-
ctBa KoMnauuu 000 «IIeKMHCKass KOMIOaHUSA 610-
TexHosorui «depobuo» — 1 BapuaHT B 3-KpaTHOU
IIOBTOPHOCTH, U AUCIEHCEPHl C CUHTETUUYECKUM
(pepomonoM npousBogcTBa KommaHuu 000 «IIsHb-
WKIHBCKASA KOMIIAHUSA TEXHOJOTUM 6MOJIOTUYECKO-
r'o CeabCKOro xo3saiicTBa «buoriaoban» — 1 BapuaHT
B 3-KpaTHOY MOBTOPHOCTY. COCTaBbI BAPUAHTOB, KO-
TOPbIE SIBJISIOTCS STaJIOHAMU, KUTAWCKIE TTPOU3BOIH-
TeJIW He yKasaJlu.

CuHTeTndeckass (epoMOHHAs cMechb Obljia Ha-
HeceHa Ha JUCIIeHCEPHI U3 6POMOyTUIKAydyKa TIPO-
usBogcTBa KHP (pesuHoBas mMpo6Ka BBICOTOM 9 MM
u guaMeTpoM 12 MM; cofepkaHue MaTepuaa: Boga —
0,8%, 301bHBIN OCTAaTOK — 47%, amMoHui — 0,0002%,
uHK — 0,0003%) (puc. 4). lucneHcepsl ¢ hepoMoOHaAMU
JIO TIPUMEHEH S XPaHUJIN B JJaB0PaTOPHOM XOJIOIUITh-
HUKE B 3alTasTHHBIX Oy()JIEHOBBIX TTAKETAX ITPU TEMIIE-
partype —18 °C.

JlJ1s1 TIOJIEBBIX MCIIBITAHUK BCEX BAPUAHTOB CUH-
TETUYECKOU CMeCH ObLIY MPEIJIOKEHbBI OJHOTUITHbIE
TJIACTUKOBBIE HAKOMTUTENbHBIE JIOBYIIKY KUTACKOTO
ITPOUM3BOCTBA JIJIsI OTJIOBA YeIlllyeKPhLIbIX, IIPEICTAaB-
Jndmwure cobolt mpo3padHbie eMKOCTU 06beMOM 2 1,
HaKPBIThIE BOPOHKOH 1 HEIIPO3PAUYHOI KPHIIIEH; MeX-
Iy KPBIIIEH ¥ BOPOHKOYW UMEeTCsT MECTO JIJISI pas3Mele-
HUS JUcIleHcepa ¢ hepoMoHoM (puc. 5).

JucmeHcep pasMeniaay B JIOBYIIKE B IEHb €€ BbI-
BemmBaHus. HoMmep BapuanTa cMecu (c I o IV) u Ho-
Mep JIoByIIKY (c 1-i1 110 4-10) HAHOCUJIY Ha KOPIIYC JIO-
BYIIKY HECMBbIBAEMBIM MapKePOM.

OneIT IpPOBeJeH crenuasucrtamMmu Kurtaga B co-
OTBETCTBUU C COTJIANIEHWEM O HAYYHOM COTPYAHU-
yecTBe (MeMOpPaHAYM O B3aUMOIOHMMAHUU U CO-
TPYOHUYECTBE MEXIY BCEPOCCUUCKUM IEHTPOM
kapaHTrHa pactenuii (PI'BY «BHUMKP») u HaydHOU
rOCyZapCTBEHHO-YACTHON KOMITaHUEN «X3UITyHII3SH-
cKas ceJIbCKoXo3gicTBeHHada TexHoaorusa Gulido Co.,
Ltd»; moroBop o coTpynHudecTBe oT 28.06.2019) Ha
Tepputopum Kuratickoit HapogHo# Pecriybsuku (T.
I'yaHwkoy) ¢ 8 1o 16 nioHs 2020 T.

JIOByHIIKM CO BCeMM BapuaHTaMu (HEPOMOH-
HOII CMeCH BBIBEIIMBAJIM OJHOBPEMEHHO (B 1 IeHb)

Table

Options of the synthetic

sex pheromone of fall

armyworm Spodoptera frugiperda,
tested in 2020

Pheromone composition

Z9-14Ac, Z7-12Ac, E7-12Ac, Z11-16Ac,

Option mg mg mg mg
I 3 0.03 - -
II 3 0.03 0.03 =
II1 3 0.03 0.03 0.6
v 3 0.03 = 0.6

dispensers with pheromones were stored before use in
alaboratory refrigerator in sealed paper-foll-polyethy-
lene bags at a temperature of —18 °C.

For field testing of all the synthetic mixture op-
tions, same-type plastic storage traps of the Chinese
production for trapping Lepidoptera have been pro-
posed, which are transparent containers with a volume
of 2 liters, covered with a funnel and an opaque roof;
there is a place for placing a pheromone dispenser be-
tween the roof and the funnel (Fig. 5).

The dispenser was placed in the trap the day it was
hung. Mixture option number (from I to IV) and the trap
number (from I to IV) were applied to the body of the
trap with a permanent marker.

The experiment was carried out by Chinese spe-
cialists in accordance with an agreement on scienti-
fic cooperation (Memorandum of Mutual Understan-
ding and Cooperation between the All-Russian Plant
Quarantine Center (FGBU “VNIIKR”) and the scienti-
fic public-private company Heilongjiang Agricul-
tural Technology Gulido Co., Ltd”; agreement on co-
operation as of 28.06.2019) on the territory of the
People’s Republic of China (Guangzhou) from 8 to
16 June 2020.

Traps with all the options of the pheromone mix-
ture were hung out simultaneously (on the same day) at
the beginning of the pest flight on corn crops on stakes
or on related vegetation at a height of 1.0-1.5 m and at
a distance of 15 m from each other. The number of in-
sects involved in the traps was counted every day from
the moment the traps were placed.

Statistical data processing was carried out in
the software PAST (Paleontological Statistics) using
one-factor nonparametric analysis (ANOVA, Krus-
kall-Wallis test). Pairwise differences between the vari-
ants of the experiment were assessed by Mann-Whit-
ney test and were considered statistically significant at
p<0,05.

RESULTS AND DISCUSSION

The traps were hung on corn crops in the flowering
phase along the perimeter of a 5-hectare field. Insects
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B [IepUOJ, HavaJia JIETa BPeLUTEJIA Ha ITI0CEBAX KyJIbTy-
PBI KyKyPYy3bl Ha KOJIbSIX WJIU Ha COITYTCTBYIOIIEN pac-
TUTeJbHOCTHU Ha BbIcOoTe 1,0-1,5 M 1 Ha pacCcTOAHUU
Ipyr oT gpyra B 15 M. YueT KoJiM4yecTBa [IPUBJIEYEH-
HBIX B JIOBYIIKY HACEKOMBIX ITPOBOA VI KaXKIbIN IeHb
C MOMEHTA pa3MelleHud JOBYLIEK.

CraTucTrU4uecKy 06paboTKy JaHHBIX TTPOBOAUIIN
B nporpamme PAST (Paleontological Statistics) ¢ uc-
oJIb30BaHUEM ONHO(MAKTOPHOTO HellapaMeTpuue-
ckoro ananusa (ANOVA, kputepuii Kpackea — Yosuiu-
ca). [TomapHble pa3Inyuus MEXY BApUaHTaMU OIIbITa
OLLEHUBAJIU 110 KPUTEepUI0 MaHHa — YUTHU U CUUTAIIN
CTaTUCTUYECKU 3HaUUMbIMU 11pu p < 0,05.

PE3VJIBTATBI U OBCYXKIEHHNE

JIOBYIIKY GBLIY BBIBEIIEHBI HA ITOCEBAX KYJIBTYPHI KYy-
Kypy3bl B (hase BETEHUS 10 TIEPUMETPY IT0JIS IIJI0IIa-
IbI0 5 ra. YueT HAaCEKOMBIX IIPOBOJUIIY €XELHEBHO.
Wnentudukaiysa 6abouek, MONMaHHbBIX 3a 9-THEBHBIN
TIEPUOZ, TPOBOAUIACH KUTAUCKUMY CIIEITUAINCTAMU.

[Ipu o6paboTke JaHHBIX MeXAY BapuaHTaMu
HeT cyllecTBeHHOU pasHulb! (Kpackesna — Yonuca,
p=0,1223).

Kak BupHO u3 rpaduka Ha pucyHkKe 6, cpef-
Hee KOJWYECTBO OTJIOBJIEHHBIX B JIOBYIIKY CaM-
OB KYKYPY3HOUW JMCTBEHHOU COBKU OBIJIO 3a-
MeTHO 6oJibllle B BapuaHTe IV ¢ 3-KOMIIOHEHTHOM
CMEeChI0, COCTOSIIEN 3 3 Mr alieTaTa Z9-TeTpaeleH-1-
oyia (Z9-14Ac), 0,03 Mr armerara Z7-mogeleH-1-oJa
(Z7-12Ac) u 0,6 Mr anetaTta Z11-rexcazmelieH-1-oaa
(Z11-16Ac), co cpeIHUM OTJIOBOM 7,67 3K3eMILIIpa
Ha JOByHIKy. CTaTUCTUYECKU 3HAUMMAas pa3HUlla He

Puc. 4. OucneHcepbl n3

Fig. 4. Bromobutyl
6poMbyTUnbHOrO Kayuyka rubber dispensers
B npouecce umnperHauum  in the impregnation process

(choTto H.U. Kynakogoit) (photo by N.I. Kulakova)

were counted daily. The moth identification caught
over a 9-day period was carried out by the Chinese spe-
cialists.

When processing data, there is no significant
difference between the options (Kruskall-Wallis,
p=0,1223).

According to the graph in Figure 6, the average
number of fall armyworm males trapped was much
more in the option IV with the 3-component mixture,
made up of 3 mg (Z)9-tetradecene-1-ol acetate (Z9-
14Ac), 0.03 mg (Z)7-dodecene-1-ol acetate (Z7-12Ac)
and 0.6 mg (Z)11-hexadecene-1-ol acetate (Z11-16Ac),
with an average catch of 7.67 specimens per trap. No
statistically significant difference was found between
the option IV (produced by FGBU “VNIIKR”) and the
options V, VI (submitted by the Chinese side) (Mann-
Whitney, p = 0,8248).

The 4-component mixture III made up of 3 mg
(Z)9-tetradecene-1-ol acetate (Z9-14Ac), 0.03 mg
(Z)7-dodecene-1-o0l acetate (Z7-12Ac), 0.03 mg (E)7-
dodecene-1-ol acetate (E7-12Ac), 0.6 mg (Z)11-hexa-
decene-1-ol acetate (Z11-16Ac), by the level of catch-
ing insects, where the average catch in the trap was 2.0
specimens, did not differ statistically from the option
IIwith the 3-component mixture of 3 mg (Z)9-tetrade-
cene-1-ol acetate (Z9-14Ac), 0.03 mg (Z)7-dodecene-
1-ol acetate (Z7-12Ac) and 0.03 mg (E)7-dodecene-
1-ol acetate (E7-12Ac) (Mann-Whitney, p = 0,1) and
the option I with a 2-component mixture of 3 mg
(Z)9-tetradecene-1-ol acetate (Z9-14Ac), 0.03 mg
(Z)7-dodecene-1-ol acetate (Z7-12Ac) (Mann-Whit-
ney, p = 0,8137).

Puc. 5. NMnactukoBas Fig. 5. Plastic
HaKonuTenbHas noByllKa B pabouem  storage trap in
cocTosiHuM ((hoTO KOMNaHUU the field (photo
000 «[MeKknHcKas KoMnaHusa by Beijing Pherobio
6uotexHonoruin «Pepobno») Technology Co., Ltd)
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ObLiIa BhIsIBJIeHA MeX Ly [V BapuauToM (IIpo-

u3BoACTBO ®I'BY «BHUUKP») 1 V, VI BapuaH- - -

TaMu (IpeCcTaBIeHbl KUTAWCKOM CTOPOHOI) = g e 767

(Mauna — YutHu, p = 0,8248). % % e 7,00 - 7,00
YeTbIpeXKOMIOHEHTHas cmech III, | §& "%

cocrtosimass u3 3 Mr aleTara Z9-TeTpa- E 5%“ 8,00

neneH-1-osa (Z9-14Ac), 0,03 Mr amerara E 2g 50

Z7-pomenen-1-oma (Z27-12Ac), 0,03 Mr anme- | 5§83 a0

tata E7-gomenen-1-ona (E7-12Ac), 0,6 Mr E - 30 267 L

amerara Z11-rekcaneneH-1-oma (Z11-16Ac), R 200 167 z00

110 YPOBHIO OTJIOBA HACEKOMBIX, T CPESHUN &,E il I

OTJIOB B JIOBYIIKY GbLJI paBeH 2,0 9K3eMILISApa, g i

CTATHUCTUYECKY He OTIIMYAJIMCh OT BapUaHTa W : i e e v W

I ¢ 3-KOMIIOHEHTHOM CMechIo C 3 MT alleTa-

Ta Z9-teTpajierieH-1-oma (29-14Ac), 0,03 Mr Puc. 6. CpepHee KOnMYecTBo Fig. 6. Average number

ameraTra Z7-mofieneH-1-oma (27-12Ac)  yacekoMbix, 0TNOBAEHHBIX of insects caught in a trap

u 0,03 mr anerara E7-gonenen-1-oma (E7- B nosywky 3a Bech nepuop yueta,  for the entire counting period,

12Ac) (ManHa — YutHY, p=0,1) M OT BapyaHTa Ha nocesax Kykypysbl, KHP, 2020 .  in corn crops, China, 2020

I ¢ 2-KOMIIOHEHTHOM CMeChI0 ¢ 3 MI alleTaTa
Z9-terpagenieH-1-oma (Z9-14Ac), 0,03 Mr

arieraTa Z7-poneriet-1-omna (Z7-12Ac) (MaHHa — YUTHH,
p=0,8137).

3AKJ/IIOYEHUE

[IpoBe/ieHHbIE TI0JIEBble UCIIBITAHUS 4 BapUaHTOB
CUHTETHUYECKON cMeCcU KOMITOHEHTOB II0JIOBOTO (e-
pomoHa npoussoncTsa PI'BY «BHUUKP» niig oTiiosa
KYKypy3HOU JIMCTBEHHOU COBKU Spodoptera frugiperda
II0Ka3aJju, 4YTo CMeCh alleTaTa Z9-TeTpazelneH-1-osia
(Z9-14Ac), amerata Z7-momerieH-1-ogya (Z7-12Ac)
u aneraTta Z11-rekcamelies-1-oma (Z11-16Ac) 1o at-
TPAKTUBHOCTM He YCTyIlaeT 3TAJOHHBIM o6pasiam,
TIpeCTaBIeHHBIM KUTAaNCKOM CTOPOHOM.
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CONCLUSION

The conducted field trials of the 4 options of the syn-
thetic mixture of sex pheromone components produced
by FGBU “VNIIKR” for catching fall armyworm Spodop-
tera frugiperda showed that the mixture of (Z)9-tetra-
decene-1-ol acetate (Z9-14Ac), (Z)7-dodecene-1-ol
acetate (Z7-12Ac) and (Z)11-hexadecene-1-ol acetate
(Z11-16Ac) in terms of attractiveness it is not inferior
to the reference samples provided by the Chinese side.
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AHHOTALINA
[IpexncTaBiieHO MCCIENOBaHMEe BHeIIHel MOpPdoJio-
Ty JUYMHOK II Bo3pacTa WHAOKUTANCKOrO IIBETOY-
Horo Tpurca Scirtothrips dorsalis Hood (Thysanoptera,
Thripidae). B pe3ysibTraTe IPOBEIEHHOT0 UCCIEOBAHMS
JIMYMHOK, COGPAaHHBIX C TTI0CaIOYHOTO MaTeprasia GoTu-
HUU U3 I/ITaJII/II/I, a TaKXXe N3yUYeHUA JINTePaTyPHbIX JaH-
HBIX TIOATBEPXKIeHa BO3MOXHOCTb UAeHTU(MUKAIIUYT
BU/[Ia HA CTQAVU IMUYUHKU. BeIZlesIeHbI OCHOBHBIE MOD-
(osrormueckue xapakKTePUCTUKY BUJIA U TIPEICTaBIIEHbI
(oTorpacduy OCHOBHBIX AUATHOCTUUYECKUX ITPU3HAKOB.

[ToMUMO IPU3HAKOB, YKa3aHHBIX B IVaTHOCTUUE-
ckoM kJitoue dupbepreHa ¢ COaBTOpaMU, ObLIIU BbISIB-
JIEHBI U IpyTre MOP(hOJIOTUYeCKre 0COOEHHOCTY BUTIA,
TaKye KakK KOJIOKOJIOBUIHbBIE CEHCUJIIJIBI Ha X TepruTe
OpIOIIKAa U BOPOHKOBUAHBIE METUHKY Ha Il uleHUKe
ycuKoB. OmHAKO, 3T NaHHbIEe TPEBYIOT MOMOJHEHUS
¥ YTOUHEHUS, [IOCKOJIbKY 6€3 HaJIM4YUs JOCTaTOYHOTO
KOJINUeCTBa CPaBHUTEJIbHOTO MaTepraia HEBO3MOXHO
OLIEHUTbH, HACKOJIBKO 3TU IPU3HAKY U3MEHSIIOTCS BHY-
TPU BUJla U poza.

Knrouesvie cnosa. UHIOKUTANCKUN 1IBETOUHBIN
TpuIic, Scirtothrips dorsalis, uneHTUGUKAIUSI, TINUNH-
ku Il Bo3pacra.

Bnazodaprocmes. ABTOPBI BhIpaXkaloT 6aromap-
HocTh [. ®upbepreny (G. Vierbergen, Wageningen,
the Netherlands) u M. Ynutike (M. Ulitzka, Offenburg,
Germany) 3a KOHCYJIbTaIlMOHHYIO ITOMOIILb ITPY IO T0-
TOBKe ITyOJIUKaIUN.

Jna koppecnondenyuu. Poxxuaa BukTopus VBa-
HOBHA, BEIyIIUY GUOJIOT OTHeja UCCaeloBaHUM I101-
KapaHTUHHBIX MaTepuajioB PI'BY «KanvHuHrpasckas
MBJI», 236010, Poccus, 1. Kanuuuuarpaz, mp. [Tobemsl,
55, e-mail: rozhinav@yandex.ru.
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ABSTRACT
The study of external morphology of the second-instar
larvae of chilli thrips Scirtothrips dorsalis Hood (Thysa-
noptera, Thripidae) is presented. As a result of the study
of the larvae collected from photinia plants for planting
from Italy, as well as the study of research papers, the
possibility of identification at the larval stage has been
confirmed. The main morphological characteristics of
the species have been identified and photographs of the
main diagnostic characteristics are presented.

In addition to the characteristics indicated in the
diagnostic key of Vierbergen et al., other morphological
peculiarities of the species have been identified, such
as campaniform sensilla on the X abdomen tergite and
sense cones on the II segment of antennae. However,
these data require completion and clarification, be-
cause without sufficient amount of comparative mate-
rial, it is impossible to assess how much these charac-
teristics change within a species and a genus.

Key words. Chilli thrips, Scirtothrips dorsalis, iden-
tification, second instar larvae.
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