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AHHOTALIUA

CTaThs OCBAIIEHA YETBIPEM BPEJAHBIM BULAM ILJIO-
JIOBBIX TOJITOHOCUKOB M3 poja Anthonomus Germar,
UMenIIuM (puTocaHUTapHOe 3HaUYeHue I Poccun,
a mMeHHO: Anthonomus signatus Say, 1831 (3eMIgHUY-
HBIH 1TouKoen), Anthonomus eugenii Cano, 1894 (mepeu-
HBIH JOJITOHOCUK), Anthonomus grandis Boheman, 1843
(XJIOIKOBBIY IOJNTOHOCUK) U Anthonomus quadrigibbus
(Say, 1831) (ueTbipéxbGyropuaThiii 11BeTOE). [IpHBe-
JIeHbI CBEJIEHHUS 0 COCTaBe, reorpadrueckoM pacIipo-
CTpaHEHWU U MUIIEBBIX IPEAIIOUTEHUAX pona Antho-
nomus, SIBISIIOIIETOCST ONHUM U3 KPYITHEUIIUX CPENU
JKYKOB JIOJITOHOCUKOB I10 YKCJTy BUZIOB, a TAKXKE 06 UH-
Ba3WOHHOM IIOTEHITUAJIE €T0 OTAEbHbBIX IIPEICTABUTE-
Jietr. laHa oburas nHGoOpMaIs 0 KaXXI0M U3 YEThIPEX
YKa3aHHBIX BbIIIIE€ BPEHBIX BU/IOB, KOTOPas BKJIIOYAET
B cebs maHHBbIEe 06 UX PACIPOCTPAHEHUN, KOPMOBBIX
pacTeHusIX, 0COGEHHOCTSIX OMOJOTUY, KAPDAHTUHHOM
cTaTyce KakK JJIs OTIeIbHBIX CTPaH, TaK U JJIT MEXIY-
HapOIHBIX OPTaHU3AIUHN, U O HETAJSIX NHBA3UU STUX
BpEenUTENIEN 3a TIPeesibl X eCTECTBEHHOTO apeasa.
VcciemoBaHa u JeTaJbHO 00CyxmeHa MopdosoTus
HEKOTOPBIX YaCTeH WX TeJia, HeCYIIuX yAOoOHbIe IJIs
UCIIOJIb30BAaHUS NUArHOCTUYECKME TIPU3HAKU. Peub
unéT, B IIePBYI0 04epeb, 0 GopMe nepeaHux 6émep
¥ IepegHUX rojJieHel, CTPOeHUY 3IearyCcoB CaMIIOB
U 1IBETE BOJIOCKOB, COCTABJISIONIUX OTYyLIIEHE KYKOB.
Ha ocHOBaHUY 3TUX U HEKOTOPBIX APYTUX TPU3HAKOB
TIPEeIJI0XKeH KITI0Y IJI UATHOCTUKY YIIOMSIHYThIX Ye-
TBIPEX BUJIOB poza Anthonomus. YKazaHo HallpaBjeHUe
HaJIbHEHIIUX KCCIeNOBaHUM 110 3asBJIEHHOU TeMe.
Bce mcIionb30BaHHBIE B CTAThe M300PaKEHUS )KYKOB
¥ OTJEJIbHBIX YaCTEH UX TeJia SIBJISIOTCSI OPUTUHAb-
HBIMU; B paszeiie «MaTepuaJibl ¥ MeTOIbI» IIPUBEIEHbI
CTI0COGBI ITOJTyYEHNS U TIOCTIEIYIONIE 00paboTKY STUX
nzo0pakeHuit. CTaThsl IPEACTABISIET UHTEPEC IJIs 9H-
TOMOJIOTOB, CIIEIIMaJINCTOB B 00JIaCTH (PUTOCAHUTAP-
HO¥ GMOJIOTUY U 3aIIUThI PACTEHUH.
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ABSTRACT

The article is devoted to four harmful weevil species of
the genus Anthonomus Germar, being of phytosanitary
importance for the Russian Federation, namely: An-
thonomus signatus Say, 1831, Anthonomus eugenii Cano,
1894, Anthonomus grandis Boheman, 1843 and Antho-
nomus quadrigibbus (Say, 1831). It provides data on the
composition, distribution and trophic preferences of
the genus Anthonomus, one of the most numerous in
species among Curculionidae, as well as the invasion
potential of its representatives. It outlines the gener-
al information about each of the four stated harmful
species, including the data on its distribution, host
plants, biology, quarantine status for certain countries
and international organizations, its invasion beyond its
natural area. There has been studied and thoroughly
discussed the morphology of some of its body parts
bearing diagnostic characters easy to use. It concerns,
primarily, the shape of the fore femurs and fore tibi-
ae, the structure of male aedeagus and the color of the
hairs that make up the pubescence of beetles. Based
on these and some other characters, a diagnostic key
to the mentioned four species of the genus Anthono-
mus has been proposed. The direction of further re-
search on the stated topic is indicated. All images of
beetles and individual parts of their bodies used in the
article are original; the “Materials and Methods” sec-
tion provides methods for obtaining and subsequent
processing of these images. The article is of interest to
entomologists, specialists in the field of phytosanitary
biology and plant protection.
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MOP®OJIOTMA MORPHOLOGY

Knrouesvle cnosa. 3eMISHUYHBIN IIOYKOE[, IIe-
PEYHBIN IOJTOHOCUK, XJIOTIKOBBIM [OJITOHOCHUK, de-
THIPEXOYTOpYaThIN JOJTOHOCUK, NUArHOCTUKA, Bpe-
IVTEeJU PACTEeHUM.

BBEJJEHUE

ol Anthonomus Germar, 1817 aBua-
eTcs OLHUM U3 KPyNHeUIIUX PoLoB
cpenu )KyKOB JIOJITOHOCUKOB. B cOOT-
BETCTBUHU CO CIMCKOM BuUAOB Curcu-
lionidae Tpu6sr Anthonomini, omy-
6JMKOBAHHOM B OTKPBITOM [IOCTYIIE
MHUPOBBIM CIIEIIMAJILCTOM IIO BTOU
rpynme YsiiHoMm Kmapkom (Clark,
2013), B cocTaB poja BXOOUT 558 BUAOB, pacipee-
JIEHHBIX 110 10 mogpogaM. BOJIbIIMHCTBO BUIOB pac-
TIPOCTpPaHeHo Ha aMepUKaHCKOM KOHTUHEHTe, 58 BU-
OB U3BeCTHHI U3 [lajleapKTUKU, U JUlIb 14 BULOB
BCTPEYAIOTCA 3a ITPeJieJIaMy YKa3aHHbIX TEPPUTOPUH.
Cpeny nipeficTaBUTENEN 9TOTO POA UMEETCS MHOXe-
CTBO CEPHE3HBIX BPeAUTEJIEN KYIbTYPHBIX PACTEHUH,
B IIEPBYI0 OUEPED MIJIOMOBBIX U ATOLHBIX, HO TaKXKe
OBOIIHBIX, IIBETOYHBIX, TEXHUYECKUX, IEKOPATUBHBIX.
OCHOBHOI BpeJ HAHOCAT JINYUHKU, KOTOPbIe pPa3BU-
BarOTCY B MOYKAX, IIBETKAX, IIJIOZAX, CeEMeHax, a y He-
KOTOPBIX BUZOB B rajijiax.

[TouTu Bce XKyKU poga Anthonomus SBISIIOTCS XOPO-
1110 JIETAIOIIIMU ITOABYYKHBIMY HACEKOMBIMU, UTO SIBJISI-
eTCsI TIPeIIOChUIKON I UX MTOBBINIEHHOM BO3MOXKHO-
CTH PacIpOCTPaHEeHUs 3a IIPeeJibl CBOEro HaTUBHOTO
apeaJia He TOJIbKO C CeJIbCKOX03SICTBEHHOU ITPOIYK-
1Mel, HO U C Pa3juYHBIMU BUZAMU TpaHcHopTa. Tak,
ceBepoaMepPUKAHCKUI IEPEYHBIN TOJITOHOCUK Antho-
nomus eugenii Cano, 1894 B nnocnenuue 15 jgeT HEOLHO-
KpaTHo 3aBo3uJcs B Hunepiauabl 1 ViTanuio, Ipy 3TOM
B 06eux cTpaHaX OH OOHAPY>KUBAJICS HE BO BBO3UMOU
MPOAYKIINHY, a Y)Ke HETIOCPEICTBEHHO B IIPOMBIIILIIEH-
HBIX ITOCaJIKaX KaK B TEIJIMIIAX, TaK U B TToJIe (Speranza
et al., 2014; EPPO, 2014). I[Toka ero oyaru yJaBajgoch
JINKBUIVPOBATD. IO)KHOAMEPUKAHCKUY XJIOTIKOBBIHA
IoJiroHocuk Anthonomus grandis Boheman, 1843 He-
OIHOKpPaTHO NpoHuKaJ B CIIIA, Ipy 5TOM I10 KpaliHel
Mepe B 7 IITaTaxX OH Tak)ke 06HAPY>KMBAJICS yoKe HETIO-
CpeliCTBEHHO B I10Jie. 3[leCch TakKXXe oyaru BpeMeHHO
yIaBaJOCh JUKBUAMPOBATh, KpOMe ITaTa Texac, rae
BPEIUTENb NIXPOKO PACITPOCTPAHMIICS, a IIporpaMma
10 ero JUKBUganuu npogosnkaercs (Raszick, 2021).
VIHBa3uu OCYUIECTBJISIOTCS U U3 EBPOIIBI HA aMepH-
KaHCKUY KOHTUHEHT. [[IMPOKO pPacipoCTpaHEHHBIN
B P® BpenuTe b, MATUHHO-3€MIITHUYHBIN TOJITOHOCUK
Anthonomus rubi (Herbst, 1795), 6yKBaJbHO HECKOJIBKO
JIeT Haza ObLJI 3aPEeTMCTPUPOBAH U y)Ke 060CHOBAJ-
cg B KaHafle, pacripoCTpaHUBIINCE T10 KpaliHell Mepe
B Bputanckoit Konmym6uu (Franklin et al., 2021; New
records of Curculionoidea..., 2022). C 1pyroi CTOPOHEI,
Ha poccuiickoM JlanbHeM BocToke o6Hapy»XeH SMIOH-
CKUM BpenuTenb s6souu A. mali Kojima et Morimoto,
1994 (Korotyaev, Kurbatov, 2021).

B 6aze ganHbIX EBponelicko-cpenu3eMHOMOP-
CKOM opraHmsaluu 1o 3amute pacteHuin (EO3P)

Key words. Anthonomus signatus Say, Anthonomus
eugenii Cano, Anthonomusgrandis Boheman, Anthonomus
quadrigibbus Say, diagnosis, plant pests.

INTRODUCTION

he genus Anthonomus Germar, 1817 is one

of the largest genera among weevil bee-

tles. According to the list of Curculioni-

dae species of the tribe Anthonomini, pub-

lished in the public domain by the world
expert on this group Wayne Clark (Clark, 2013), the
genus includes 558 species, distributed over 10 sub-
generA. Most species are distributed on the American
continent, 58 species are known from the Palaearc-
tic, and only 14 species are found outside these terri-
tories. Among the representatives of this genus there
are many serious pests of cultivated plants, primari-
ly fruits and berries, but also vegetables, flowers, in-
dustrial plants, and ornamentals. The main damage is
caused by larvae that develop in buds, flowers, fruits,
seeds, and in some species in galls.

Beetles of the genus Anthonomus are well-flying,
mobile insects, which is a prerequisite for their in-
creased ability to spread beyond their native area not
only with agricultural products, but also with various
means of transport. Thus, over the past 15 years An-
thonomus eugenii Cano, 1894 has been repeatedly in-
troduced into the Netherlands and Italy, and in both
countries, it was detected not in imported products,
but directly in industrial plantings both in greenhous-
es and in the field (Speranza et al., 2014; EPPO, 2014).
So far, its outbreaks have been eliminated. Anthono-
mus grandis Boheman, 1843 was repeatedly introduced
into the United States, while in at least 7 states it was
also detected directly in the field. Here outbreaks were
also temporarily eliminated, except in the state of Tex-
as, where the pest spread widely and the elimination
program continues (Raszick, 2021). There are also in-
vasions from Europe to the American continent. The
pest widely spread in Russia, Anthonomus rubi (Herbst,
1795), some years ago was reported and is adapted in
Canada, spreading in at least British Columbia (Frank-
linetal., 2021; New records of Curculionoidea..., 2022).
On the other hand, A. mali Kojima et Morimoto, 1994
(Korotyaev, Kurbatov, 2021) was detected in the Rus-
sian Far East.

The database of the European-Mediterranean
Plant Protection Organization (EPPO) includes a to-
tal of 22 species belonging to the genus Anthonomus,
of which 14 species are quarantine objects for vari-
ous countries and international organizations. Some
of them are common in the Russian Federation and are
agricultural pests, such as, Anthonomus pomorum (Lin-
naeus, 1758) and Anthonomus rubi. At the same time,
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B 00IIel CJIIOXKHOCTHM yUTEHO 22 BUAA, TpUHALJe-
J)KaIuX K pony Anthonomus, u3 KOTOPbIX 14 BUIOB
ABJITIOTCS KaPaHTUHHBIMY 00beKTaMU [IJIs Pas3yiuy-
HBIX CTPaH M MeXIYHApPOAHBIX OpraHu3aiuii. He-
KOTOpbIe M3 HUX PaclIpocTpaHeHbl B PocCcHIiCKOM
denepalyy U IBJISIOTCS BPEIUTEISIMU CEJIbCKOTO0 XO-
3g9HCcTBa, KaK, HaImpuMep, 16JJ0HHbIN 11BeToen Antho-
nomus pomorum (Linnaeus, 1758) 1 MaJMHHO-3€eMJIS-
HUYHBIA DOJITOHOCUK Anthonomus rubi. B To )e BpeMs
PAO OTCYTCTBYIOUIMX B Halllell cTpaHe BUIOB IIPE-
CTaBJISIET CePbE3HBIN (DUTOCAHUTAPHBIN PUCK AJISA
eé TeppuTopun. IMEHHO 3TUM BUIaM U IIOCBSIIEHA
HaCTOSIIAs CTAThS.

MATEPUAJIBI U METO/1bI

B paMKax JJaHHOTO MCCJIeJOBAaHUY ObLJI U3y4YeH MaTe-
puaJ 13 SHTOMOJIOTUYECKOT'0 KOJIIEKIIVIOHHOTO (poH I
OI'BY «BHUVIKP», 60JbIast 4acTh KOTOPOT'O IIOJTydeHa
110 06MeHy 13 JHTOMOJIOTUUYECKOTO UCCIIeN0BaTENb-
ckoro My3es1 YHuBepcurera Kanudopuuu, Cakpa-
MeHTO. MI3y4eHbl 3K3eMILIAPbI Anthonomus signatus Say,
1831, nmpoucxopgimue u3 CIIA u Karnanel, A. eugenii
u3 CIIA, A. grandis n3 CIIA u Ky6s1, A. quadrigibbus
(Say, 1831) u3 CIIIA. [TpemapaThl U3TOTABIUBAJIUCH
C MCIIOJIb30BaHMEM KaHAJICKOro fajb3aMa 110 CTaH-
IapTHOU MeTO/IViKe, OTIMCAaHHOM B YacTHOCTU Besuchet
(1974) B paMKax MHOTOTOMHOTrO0 usmanus Die Kéifer
Mitteleuropas. [IJiss u3y4eHUS CyXUX KOJIEKIITNOHHBIX
HaceKOMBIX MCIIOJIb30BaJicsl cTepeoMuKkpockorn Carl
Zeiss Stemi 2000-C. [Ing usdyuyeHusa MUKpoIIpenapa-
TOB MCITIOJIb30BaJjicsa MuKpockor Carl Zeiss Axio Im-
ager Al. IlocnotiHoe ¢oTorpadupoBaHue U3ydaeMbIx
06bEKTOB OCyIIecTBIIsI0Ch hoToanmnapaTom Carl Zeiss
AxioCam MRc. CimBaHue CJI0EB TPOBOAUIOCH C IT0-
MOIIIbI0 KOMITbIOTEPHOM ITpOorpaMMbl Zerene Stacker.
HanbHelmas o6paboTka u300paXkeHnH, a TaK)Ke X
rnocJyielyroilasi KOMIIOHOBKA B TabGJUIbI PUCYHKOB
poxoAujia ¢ UCIOJIb30BaHUEM IporpaMMbl Adobe
Photoshop CC.

Oo6masa uadgopMaus

0 BUJax poxa Anthonomus,

UMeIIuX (PUTOCAHUTAPHOE 3HAUEHUE

Anthonomus signatus Say, 1831 (3eMJITHUYHBIN
noukoe/, strawberry bud weevil) (puc. 1, 1). Cusro-
HuMbI: A. bisignatus Gyllenhal, 1836; A. pallidus Di-
etz, 1891; A. scutellatus Gyllenhal, 1836. Buz BHecéH
B Ka4eCTBE OTCYTCTBYIOIIErO B IIePeUYeHb KapaHTUH-
HbIX 00beKkTOB EASC, a Tak)Xe B IepeuHU pPana Apy-
TUX CTPaH U MEXIYHapOJHBIX OpPraHuU3alui, Kak
"Hanpumep, I'pysus, Ykpauna, Typrnus, [lIBelinapus,
BenukobpuTtanus, Mekcuka, Yuiu, ApreHTuHa,
EPPO, COSAVE u pap Opyrux. 3eMJISTHUYHBIN MM0Y-
Koen pacmpocTpaHéH B KaHaze 1 o BCell BOCTOY-
HoM mosoBuHE CIIIA oT CeBepHOU JakoThI 10 Texaca
Ha 3allaJHOoIi rpaHuIle apeaia 1 0T MaHa 0o Gopuabl
BIOJIb aTJIAHTUYECKOTO II06epeXxbsa (B 00IIEeH CI0XK-
HocTU B 33 mTaTax). OCHOBHBIM KOPMOBBIM PacTeHU-
eM 3eMJISHUYHOTO ITI0UKoea IBJIAETCI 3eMISHUKA
Fragaria ananassa, HO OH TaK)Xe MOXXET ITOBPEXIATh
Takue SIrofHble KyJbTYPhl, KaK MaJinHa, eXXeBUKa,
YepHUKA, rojiybuka. [loMuMOo 3TOTO, BPeIUTENb pas-
BMBAaeTCd Ha MMEIOIIEM JAeKOpaTHUBHOE 3HaUYeHUe
barpsaHuke kaHagckom (Cercis canadensis) 1 Ha TIpe/-
cTaBUTeNIX poma ysamuaTtka (Potentilla spp.). [Tocie
AUIEeKJIagKN caMKa «OKOJbIIOBBIBAET» IIBETOHOC,

some species absent from our country pose a serious
phytosanitary risk to its territory. It is these species
that this article is devoted to.

MATERIALS AND METHODS

As part of this study, material from the entomological
collection fund of FGBU “VNIIKR” was studied, most
of which was obtained through exchange from Ento-
mology Research Museum, University of California,
Sacramento. The specimens of Anthonomus signatus
Say, 1831, from the USA and Canada, A. eugenii from
the USA, A. grandis from the USA and Cuba, A. quad-
rigibbus (Say, 1831) from the USA were studied. The
slides were made using Canada balsam according to
the standard method described in particular by Be-
suchet (1974) as part of the multi-volume publication
Die Kéfer Mitteleuropas. The stereomicroscope Carl
Zeiss Stemi 2000-C was used to study dry collection
insects. The microscope Carl Zeiss Axio Imager A1 was
used to study the slides. Layer-by-layer photography of
the studied objects was carried out using a Carl Zeiss
AxioCam MRc camerA. The layers were combined us-
ing the Zerene Stacker computer program. Further
processing of images, as well as their subsequent ar-
rangement into tables of figures, was carried out using
Adobe Photoshop CC.

General information about species

of the genus Anthonomus

of phytosanitary importance

Anthonomus signatus Say, 1831 (strawberry bud
weevil) (FiG. 1, 1). Synonyms: A. bisignatus Gyllenhal,
1836; A. pallidus Dietz, 1891; A. scutellatus Gyllenhal,
1836. The species is included as absent in the list of
quarantine pests of the EAEU, as well as in the lists of
some other countries and international organizations,
such as Georgia, Ukraine, Turkey, Switzerland, Great
Britain, Mexico, Chile, Argentina, EPPO, COSAVE and
others. The strawberry bud weevil is spread in Cana-
da and throughout the eastern half of the United States
from North Dakota to Texas on the western border of
its range and from Maine to Florida along the Atlantic
coast (a total of 33 states). Its main host plant is wild
strawberry 3eMnsgHuKa Fragaria ananassa, but it can also
damage berry crops such as raspberries, blackberries,
bilberries and blueberries. Besides, the pest can devel-
op on Cercis canadensis having decorative value and on
Potentilla spp. After oviposition, the female “rings” the
peduncle, which as a result fade. The larva feeds on the
tissues of a withered flower bud hanging on the plant,
but even a bud that has fallen to the ground provides
food for the larva, which thus successfully completes
its development (Mailloux & Bostanian, 1993). The pest
has a one-year development cycle and overwinters in
the adult stage. In both the USA and Canada, the straw-
berry bud weevil is considered the main pest of wild
strawberries, capable of destroying up to 75% of the
crop or more (Schaefers, 1978; Paradis, 1979).

Anthonomus eugenii Cano, 1894 (pepper wee-
vil) (FiG. 1, 2). Synonyms: A. aeneotinctus Champion,
1903. The pest is included in the quarantine lists of
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KOTODBIY B pe3ysbTaTe yBagaeT. IMUMHKA MUTAETCS
TKaHSIMU BUCAIIEH Ha pacTeHUU YBALIIeN IIBETOUHON
TIOYKY, HO JIa’ke yraBiIas Ha 3eMJII0 IoYKa obecrie-
4YrBaeT NUTaHUEeM JIUYUHKY, KOTopas TakKuM 06pazom
6J1arOTI0JIyYHO 3aBepInaeT cBoé paspurtue (Mailloux &
Bostanian, 1993). BpeauTtejb UMeET OOHOTOIUYHBIN
[UKJI Pa3BUTU, 3UMYyeT B cTaguu umaro. Kak B CIIA,
Tak u B KaHaze 3eMASHUYHBIN ITOYKOE, CUUTAETCS
OCHOBHBIM BpeUTEJeM 3eMJISHUKU, CTIOCOOHBIM
YHUUTOXUTD 10 75% ypoxkas u 6osbire (Schaefers,
1978; Paradis, 1979).

Anthonomus eugenii Cano, 1894 (mepedHbIl
IIOJITOHOCUK, pepper weevil) (puc. 1, 2). CHHOHUMBI:
A. aeneotinctus Champion, 1903. BpenuTesib BHECEH
B KapaHTVHHBIE IePeYHN MHOTUX CTPAH U MeX/IyHa-
POIHBIX OPraHMU3allni, TAKUX KaK BelImkobpuTanusd,
MIBeituiapus, Typuus, Moppauusi, Mapokko, ApreH-
tuHa, Yunu, Ypyreau, EPPO, EU u gp. Ha ocHOBaHUM
AHanu3a GUTOCAHUTAPHOTO PUCKA, IPOBEIEHHOTO
BO BHUUMKP B 2017 rony, BUJi peKOMeH0BaH IJIid
BKJIIOUEHMS B KapaHTUHHBIN nepeueHb EASC. Ponu-
HOU IIepevyHOoTro J0JIrOHOCUKA cunuTaeTcs MeKCcuKa,
OTKyZa OH B IepBOI moJoBuHe XX-T0 BeKa pacipo-
ctpanuiica B CIIIA, cTpaHax LleHTpalibHOU AMepu-
ku u dpaniysckoy IMonuHesuu. B 2009-2010 ro-
IaxX MPOHUK B I0OTO-BOCTOUHYI UyacTh KaHampbl, rie
OpefIpPUHUMAIOTCS IIOMBITKY 110 YHUUTOXXEHUIO €T0
ouaroB (New records of species..., 2012; Labbé et al.,
2018). OCHOBHBIMHM KOPMOBBIMU PACTEHUSMHU IJIsI
TIEPEYHOTr0 AOJITOHOCUKA SIBJISIOTCS ITepiisl (Capsicum
SPP.), B HECKOJIbKO MeHbIIeN CTeleHn 6akaaKaHbl
u (hursaNnc U HeKOTOPbIe APYyTYe Macji€HOBbIE, B TOM
uncJie JeKOPaTUBHbIE WX NMEIIINe JeKapCTBEHHOe
3HaueHue. Bapociblie 0co6u MOTYT TaKKe MUTAThCSI
Ha pacTeHUusIX TOMaTOB U KapTodess, HO OTKJIazKa
SIVI] HA 9TU PACTEHUS ITOoKa He BhIsBIeHa (Impacts of
recently emerged..., 2011). B 3aBUCUMOCTH OT TEM-
TepaTypHBIX YCJIOBUY KOHKPETHOTO PETMOHA TIepey-
HBIY JOJITOHOCUK MUMEEeT PasHOe YUCJO0 ITOKOJIEHUHN
B TeUyeHUe roja. XapakTepHO! 0CoO6eHHOCThIO Bpe-
IUTeJsT IBJSEeTCS TO 06CTOSITEeIbCTBO, UTO 3HAUU-
TEJIbHYI0 YaCTh CBOEH KU3HU )KYKU MOTYT ITPOBOAUTH
BHYTPMU ILJIOLOB, IIPU 3TOM MMaro MOTyT BbIXKUBAaTh
o 100 nuett mpu TeMmiepaType 2°C u TakuM 06pasom
JIETKO MOTYT 3aBO3UTHCA C OXJKIEHHBIMU IIJI04AMU
(Toapanta et al., 2005). Tak, ¢ 2014 1o 2019 roj ToJib-
KO B BeJIuKOOpPUTAHUU 3TOT BUJ, IepPexXBaThIBAJICS
19 pa3s c momamu nepiia u3 MekCuku 1 JJOMUHUKAH-
CKOM pecmy6InKuy.

Anthonomus grandis Boheman, 1843 (XJIOITKOBBIH
IOJITOHOCHK, cotton boll weevel) (puc. 1, 3). CuHOHU-
MbI: A. thurberiae Pierce, 1913. Buj BHecéH B KapaH-
TUHHBIE IEPEUYHU MHOTUX CTPAH U MEeX/AYHaPOAHBIX
opraHusaIuii, B TOM YMCJie Takux Kak [lIBennapus,
Typuus, Azepbatimkan, Mapokko, TyHuc, paH, Ku-
tay, Apreutusa, EPPO, EU. Ha ocHoBaHUM AHaJin3a
duTOCAHUTAPHOIO PUCKA, ITPOBeIEHHOTO BO BHUUKP
B 2017 rony, BUJ PEKOMEH0BAH [Jid BKJIUYEHUI
B KapaHTUHHBIN nepedeHb EASC. PoguHa XJI0TIKOBO-
T'0 NOJITOHOCUKA TOYHO He YyCTaHOBJIeHA. B HacTosIee
BpeMs OH o6uTaeT B 6OJBIIUHCTBE cTpaH HXKHOMU
u lleHTpaibHOU AMepUKH, a Takke Mekcuku. B ca-
MOM KOHIIe 19-T0 BeKa OH LOBOJbHO HINPOKO PACIIPO-
cTpaHuics 1o reppuropuu CILIA, rae exxerogHo mpu-
HOCHUJI XJIOTIKOBOJICTBY MHOTOMUJIINAPAHBIE YOBITKY
(O’Brien, Wibner, 1982). B 70-x rogax 20-ro Bexa B CIIIA

many countries and international organizations, such
as Great Britain, Switzerland, Turkey, Jordan, Moroc-
co, Argentina, Chile, Uruguay, EPPO, EU, etc. Based on
the Pest Risk Analysis carried out at VNIIKR in 2017,
the species is recommended for inclusion in the EAEU
quarantine list. Mexico is considered the homeland of
the pepper weevil, from where it spread to the USA,
Central America and French Polynesia in the first half
of the 20th century. In 2009-2010, it entered the south-
eastern part of Canada, where attempts are being made
to eliminate its outbreaks (New records of species...,
2012; Labbé et al.,, 2018). Its main host plants are pep-
pers (Capsicum spp.), to a somewhat lesser extent, egg-
plants and physalis and some other Solanaceae, in-
cluding ornamental ones or those of medicinal value.
Adults may also feed on tomato and potato plants, but
oviposition on these plants has not yet been detected
(Impacts of recently emerged..., 2011). Depending on
the temperature conditions of a particular region, the
pepper weevil has a different number of generations
during the year. A characteristic feature of the pest is
the fact that it can spend a significant part of its life in-
side fruits, while adults can survive up to 100 days at a
temperature of 2°C and thus can easily be introduced
with chilled fruits (Toapanta et al., 2005). Thus, from
2014 to 2019, in the UK alone, this species was inter-
cepted 19 times with pepper fruits from Mexico and
the Dominican Republic.

Anthonomus grandis Boheman, 1843 (cotton
boll weevil) (FiG. 1, 3). Synonyms: A. thurberiae Pierce,
1913. The species is included in the quarantine lists
of many countries and international organizations, in-
cluding Switzerland, Turkey, Azerbaijan, Morocco, Tu-
nisia, Iran, China, Argentina, EPPO, EU. Based on the
Pest Risk Analysis conducted at VNIIKR in 2017, the
species was recommended for inclusion in the EAEU
quarantine pest list. The homeland of the cotton boll
weevil has not been precisely determined. It currently
occurs in most countries in South and Central America,
as well as Mexico. At the very end of the 19th century, it
spread quite widely across the United States, where it
annually brought multibillion-dollar losses to the cot-
ton industry. (O’Brien, Wibner, 1982). In the 1970s, a
program was developed in the United States to eradi-
cate this pest. As a result, at the beginning of the 21st
century, the species was almost completely extermi-
nated in all states, with the exception of Texas, where
it continues to cause damage to this day. Moreover, ac-
cording to the latest data (Source tracing of Anthono-
mus grandis..., 2023), The weevil began to appear again
in states where it had previously been eradicated. The
main host plant for the cotton weevil is cotton, includ-
ing Gossypium barbadense and G. hirsutum, but also wild
species of this genus (G. arboretum, G. herbaceum, G. lo-
batum, G. turneri, etc.). The development of this spe-
cies on decorative Hibiscus syriacus (Parrott et al., 1966)
and some other plants of the Malvaceae family was re-
ported. Females lay eggs singly in flower buds or fruits,
preferring the largest ones (Showler, 2005). On aver-
age, each female lays about 10 eggs per day for about
3 weeks. The larvae feed inside the buds, go through
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6bL1a pa3paboTaHa ITporpaMma 1o uc-
KOPEeHEHUI0 9TOr0 BpeauTes. B pe-
3yJbTaTe B Hauaje 21-ro Beka BU[
OBLJI ITPAKTUYECKU TTOJTHOCTHIO UCTPE-
0JIEH BO BCeX LITAaTaX, 38 UCKIIOYEHN-
eM mtata Texac, Iie OH ITPOJOJIKAET
BPEIUTh 10 HACTOSIIEro BPpeMeHHU.
BoJiee Toro, mmo mocjegHUM JaHHBIM
(Source tracing of Anthonomus gran-
dis..., 2023), BOJITOHOCUK CHOBA HavaJl
BBHISBJIATHCS B LITAaTaX, HA TEPPUTO-
PuM KOTOPBIX paHee OH OBLI MCKOpe-
HEH. OCHOBHBIM KOPMOBBIM pacTe-
HUEM JJIS XJIOIIKOBOTO JOJTCOHOCHKA
SIBJIIETCS XJIOTIOK, BKJItOUas Gossypi-
um barbadense u G. hirsutum, HO TaKXXe
¥ AUKOPACTyIIWe BUJbI 3TOT0 Poja
(G. arboretum, G. herbaceum, G. lobatum,
G. turneri v ip.). 3a)UKCUPOBAHO pas-
BUTHE STOTO BUIA Ha JeKOPATUBHOM
Hibiscus syriacus (Parrott et al., 1966)
U psAlle APYTUX pacTeHUU cemeri-
cTBa Malvaceae. CaMKU OTKJIaJblBa-
0T SiIIa ITOOAUHOYKE B IIBETOUHbIE
TOYKM WU TIJIOABI, IPeNIIouyuTas
HauboJsiee kpynHbie (Showler, 2005).
B cpemueM Kaxkzmasi caMKa OTKJIALbI-
BaeT oKoJio 10 g1l B IeHb B TeUeHUe
NPUMEepPHO 3-X Hemesb. JIUUMHKUA
MMUTAITCS BHYTPU MOYEK, IPOXOASIT
B CBOEM Pa3BUTUM TPU BO3pacTa
¥ OKYKJIUBAIOTCS, OCTABasiCh BHYTPU.
[ToIBUBIIMECS JKYKU BBIXOJ ST HapPYy-
JKY Y TIMTAIOTCS MOJIOJBIMU JIUCThS-
MU 4 I00eraMu pacTeHUsI-X03sIMrHa.
B 3aBUCHMOCTU OT KJIUMAaTUUYECKUX
yCJIOBUY BPEAUTENb MOXET 1aBaTh

4

o 7—-8 ToKoJieHu# B rof. XKyku mo-
cJleHETr0 IMOKOJEeHUS MUTPUPYIOT
C TI0JIeH B OKPECTHBIE JIeca, IIe 3UMY-
IOT B JIECHOM IIO/ICTUJIKE.
Anthonomus quadrigibbus (Say,
1831) (ueThIpEXOYropUaThiil IIBETO-

Puc. 1. BHewWwHWI BUA, XXyKOB poaa
Anthonomus: 1 - A. signatus, 2 — A. eugenii,
3 - A. grandis, 4 — A. quadrigibbus

(choTo C.A. KypbaTtoBa u H0.A. J1oBLLOBOW)
(1 - ¢oTo K.B. MakapoBa, 2—-4 — hoTo

C.A. Kyp6artoBa 1 H0.A. JloBLLOBOI)

Fig. 1. Appearance of weevils of the genus
Anthonomus: 1 - A. signatus, 2 — A. eugenii,
3 - A. grandis, 4 — A. quadrigibbus (photos
by S.A. Kurbatov and Yu.A. Lovtsova)

(1 - photo by K.V. Makarov, 2-4 — photos
by S.A. Kurbatov and Yu.A. Lovtsova)

en, apple curculio) (puc. 1, 4). Cuto-

"Humbl: A. cerasi (List, 1932); A. magnus (List, 1932).
BpenuTenb BXOOUT B KapaHTUHHbBIE MEPEYHU Ta-
KUX CTpaH Kak Benukobputanud, Typrus, llIBelina-
pus, Kuraii, Apredtusa, Ynin, a Takxxe B IepeUYeHb
EBpormetickoro Cor3za. AHaNMU3 GUTOCAHUTAPHOTO
pucka, mpoBeJléHHBIY Bo BHVVIKP B 2017 rony, 1mo-
Kasaj, YTO 4eThIPEXOYropyaThiil 1[BETOE], OTBEeYa-
€T KPUTEPUSAM KapaHTUHHOTO OPraHW3Ma U, TAKUM
06pa3oM, BUJ PeKOMEHIOBAH JJis BKJIIOUYEHHUS B Ka-
PaHTUHHBIN nepedyedb EASC. Bun pacnpocTpaHéH
BO BCeX I0KHBIX IITaTaxXx KaHazpl, moBceMecTHO B CIITA
U B CeBepHOM yacTu MeKcuKu. OCHOBHBIM KOPMOBBIM
pacTeHmeM BpeIouTeis SIBJISIOTCSI PACTEeHUS 10J10-
HU. BuJl Tak)Ke CI0COOEH MTOJTHOIIEHHO Pa3BUBAThCS
U Ha MHOTUX APYTUX IPeNCTaBUTENAX ceMelcTBa
PO30I1IBETHBIX, CPELU KOTOPHIX TaKUe KyJIbTyPhI Kak
a¥iBa, BUIITHS, TpyIa, upra, kusui (Burke & Anderson,
1979). Pa3BuBaeTCs B OJHOM IIOKOJIEHNUU. B3pocibie
ocobwu 1ocjie 3MMOBKY MTPOXOAAT IOIIOJHUTEIbHOE
nuTaHue. B mepBy ouyepenb OHY MIUTAKTCI Yepel-
KaMU JINCTheB, KOHUYMKaMU ITOOETOB, IIBETOUYHBIMU
MOYKaMU 1 IIBETKaMU, a TaK)Ke MSIKOThIO HeJ03PeJIbIX

three instars in their development and pupate while
remaining inside. The emerging weevils come out and
feed on young leaves and shoots of the host plant. De-
pending on climatic conditions, the pest can produce
up to 7-8 generations per year. The latest generation
of beetles migrates from the fields to the surrounding
forests, where they overwinter on the forest floor.
Anthonomus quadrigibbus (Say, 1831) (apple
curculio) (FiG. 1, 4). Synonyms: A. cerasi (List, 1932);
A. magnus (List, 1932). The pest is included in the
quarantine lists of such countries as Great Britain,
Turkey, Switzerland, China, Argentina, Chile, as well
as the list of the European Union. A pest risk analysis
carried out at VNIIKR in 2017 showed that the apple
curculio meets the criteria for a quarantine pest and,
thus, the species is recommended for inclusion in the
EAEU quarantine pest list. The species is distributed

dutocaHuTapusa. KapaHTuH pactenunin Ne 2 (18) 2024 21



MOP®OJIOTMA MORPHOLOGY

maomoB. CaMKM OTKJAAbIBAIOT 110 OJHOMY SHIY
Ha IJIOJ ¥ IOKPBIBAIOT SHII0 CJIOEM SKCKPEMEHTOB
IS er0 3alUThl. JINUYMHKY Pa3BUBAIOTCSA BHYTPU
TIJIOMOB U TaM ’XKe OKyKJIuBawTcsa. TakuM o6pasom,
B CO3PEBIIEM ILJIOJE B PSAZE CIYUAEB COXPAHSIETCS
JKM3HecIocobHas ImpenMarnHajbHas CTaaud Bpe-
nutens (Pest categorisation..., 2018). ITepen yxomom
Ha 3UMOBKY )XYKU TPOXOMAAT OMOJHUTENbHOE MTUTAa-
HHe Ha IIJIOZAaX CBOMX KOPMOBBIX PaCTeHUH.

ViMeeTcs Take IeJIbIH Pl APYTrUX BPEeIHbBIX
BUJIOB pojia Anthonomus, kak HanpuMmep, A. fulvipes
Champion, 1903 (cherry weevil), A. musculus Say,
1831 (cranberry weevil), A. nigrinus Boheman, 1843
(potato bud weevil), a Tak)xe IIpeACcTaBUTENIN OJINU3-
KUX POIOB, Hampumep, Pseudanthonomus validus
Dietz, 1891 (currant fruit weevil), ogHako ux u-
TOCAaHUTApPHOE 3HAUeHM e IJsg Hallell CTPaHbl T0Ka
He BBISICHEHO.

Vi3yueHHe HEKOTOPBIX JUATHOCTUYECKUX

IPU3HAKOB BUZOB pona Anthonomus

NpentTuduranmsa aMepuKaHCKUX IMTPeJCTaBu-
Tenel poma Anthonomus COIpsiXKeHa C CEPbE3HBIMU
TPYAHOCTSIMU. ITO CBS3aHO C OUYEHBb GOJIBIIUM 00B-
éMOM poJa U MPAKTUYECKHU TOJHBIM OTCYTCTBUEM
OIIpeIeIUTENbHbBIX KJII0Ueli, KOTOphle OHOBPEMEHHO
BKJIIOUAJIX OBI IIPeCTaBUTENEN 60JIee OLHOMN I'PYIITIBI
TAaKCOHOMUYECKM OJM3KUX BUIOB (CM., HAIIPUMED,
Burke & Anderson, 1989; Clark, 1985, 1987, 1990,
1991 u gp.). TeM He MeHee [IJIs UarHOCTUKY YeThIPEX
BUJOB, QUTOCAHUTAPHOE 3HAUEHUE KOTOPHIX IJid PP
1 EASC ye yCTaHOBJIEHO, Mbl MOXKEM TTPEIJIOKUTD HE-
CKOJIBKO U3yYEHHBIX HaMU ITPU3HAKOB, COBOKYITHOCTh
KOTOPBIX ITO3BOJIUT HAAEKHO UAEHTU(DUIIUPOBATD 3TU
BU/IBI.

[Ipex e Bcero o6paTyM BHMMAaHNE Ha CTPOeHMe
nepenuux 6émep (puc. 2, 1-4). X HUXKHSASI CTOPOHA
cHabxeHa 3y6II0M B BEpIIWH-
HOW TpeTu, KOTOPbIA MMEET
pasHyw GopmMmy: y A. signatus
u A. eugenii 3TOT 3ybell mpo-
CTOH U LOBOJIbHO MaJIeHbKUH,
TO €CTh BBICTYyIIaeT He 6ojiee
YyeM Ha TPeTh MaKCHUMaJbHOU
TOJIINHLI 6efpa, B TO BpeMs
Kak y A. grandis v A. quadrigibbus
OH JIBYBEPUIVHHBIN (MU IBOI-
HOI), 60JbIION, LOCTUTAET
PUMEPHO ITOJOBUHBI MaKCHU-
MaJIbHOM TONIIUHBI 6empa. [Tpu
9TOM, €CJIM CPaBHUBATh 6Empa
C IIPOCTBIM 3y01I0M Y A. signatus
u A. eugenii, TO MOXXHO BUJETh,
uTo 3yben A. Signatus 6oJiee
UV MeHee PaBHOOeIPEeHHBIHN
¥ HampaBJIeH IMepIeHIUKY- 1
JITPHO MPOIOJIbHOM ocu 6expa,
a y A. eugenii 3ybel1 HaTIpaBJIeH

Puc. 2. MepepHue 6€ppa >KykoB poga
Anthonomus (BepwuHbl 6énep HaBepxy Anthonomus (apical part of femora at the top

in all southern states of Canada, throughout the Unit-
ed States and in northern Mexico. The main host plant
of the pest is apple trees. The species is also capable of
fully developing on many other representatives of the
Rosaceae family, including such crops as quince, cher-
ry, pear, serviceberry, and dogwood (Burke & Ander-
son, 1979). Develops in one generation. Adults undergo
additional feeding after winterinG. They primarily feed
on leaf petioles, shoot tips, flower buds and flowers, as
well as the pulp of unripe fruits. Females lay one egg
per fruit and cover the egg with a layer of excrement
to protect it. The larvae develop inside the fruit and
pupate there. Thus, in some cases, a viable pre-imagi-
nal stage of the pest remains in the ripened fruit (Pest
categorisation..., 2018). Before leaving for the winter,
weevils undergo additional nutrition on the fruits of
their food plants.

There are other harmful species of the genus An-
thonomus, such as, A. fulvipes Champion, 1903 (cherry
weevil), A. musculus Say, 1831 (cranberry weevil), A. ni-
grinus Boheman, 1843 (potato bud weevil), as well as
representatives of related genera, for example, Pseud-
anthonomus validus Dietz, 1891 (currant fruit weevil),
however, their phytosanitary significance for our coun-
try has not yet been determined.

Study of some diagnostic characters of species

of the genus Anthonomus

Identification of American representatives of the
genus Anthonomus is faced with serious difficulties.
This is due to the very large volume of the genus and
the almost complete absence of identification keys that
would simultaneously include representatives of more
than one group of taxonomically similar species (see,
for example, Burke & Anderson, 1989; Clark, 1985,
1987,1990, 1991, etc.). Nevertheless, for the diagnosis
of four species, the phytosanitary significance of which

3 4

Fig. 2. Profemora of weevils of the genus

KOCO II0O OTHOIIEHWIO K OCH  pycyuka): 1 - A. signatus, 2 — A. eugenii,  of the picture): 1 - A. signatus, 2 — A. eugenii,

6enpa. Eciu ke cpaBHUBAaThb 3 -A. grandis, 4 — A. quadrigibbus

3 - A. grandis, 4 — A. quadrigibbus

MEXOy cO00M BUABI, Y KOTOPBIX  (thoto C.A. Kypb6aTosa u HO.A. JloBuosoi) (photos by S.A. Kurbatov and Yu.A. Lovtsova)

6énpa cHabGXXeHbI IByBEPIINH-

HBIM 3y6110M, TO Y A. grandis cpenHss 4acTb Gempa
ropaszo 6ojiee CUJIbHO YTOJIIIEHA, B CAMOM IIUPO-
KoM MecTe GeZIpo BIIBOE IMKMPe CBOEl alnuKaJlbHOU
YaCTU 1 BCE IOKPHITO OJHOIIBETHBIMHY JKEJITOBATbIMU
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1 2 3

Puc. 3. MNepegHue roneHu Xxykos poga

3 - A. grandis, 4 — A. quadrigibbus

apodeme

1 2

Puc. 4. 3pearyc xykoB popa Anthonomus  Fig. 4. Aedeagus of weevils of the genus
Anthonomus (aedeagus apex at the

bottom of the picture): 1-2 — A. signatus,

3 - A. quadrigibbus, 4 — A. eugenii,

5 - A. grandis; 1, 3-5 — popcanbHo, 2 — laterally;
(choTo C.A. Kyp6atoBa 1 H0.A. JloBuoBoi)  (photos by S.A. Kurbatov and Yu.A. Lovtsova)

(BepLiMHa apgearyca BHU3Y PUCYHKA):
1-2 - A. signatus, 3 — A. quadrigibbus,
4 - A. eugenii, 5 — A. grandis;

1, 3-5 — popcanbHo, 2 — natepasbHo;

BOJIOCKaMU; UTO KacaeTcs A. quadrigibbus, To ero 6e-
JIpO MeHee CUJIbHO YTOJIIEHO, B CAMOM HIMPOKOM Me-
CTe OHO MeHee YeM B ITOJITOPA pa3a Mupe alnuKajb-
HOU 4YacTu U BCE GeZpo MOKPHITO BOJIOCKAMU I BYX
1IBETOB, 6€JI0TO U PBIXKETO.

[To cTpOEHUIO IEPENHUX TOJIeHEH (puc. 3, 1-4)
A. signatus v A. eugenii TaK)Xe OTJIMYAIOTCS OT A. grandis
u A. quadrigibbus. Y epBbIX TOJIEHV TOHKUE, UX allu-
KaJIbHasl YaCTh MEHEe UYeM BIBO€ IIUpe AJUHbBI BEP-
IIMHHOTO 3y611a, ¥ HYKe 3y011a 9Ta alTnKaJbHas YacTh
cHab)KeHa JIMIIb OT/IeJIbHBIMU IJIMHHBIMU BOJIOCKaMMU.
Y BTOPBIX TOJIEHUW CUJIBHO YTOJIIEHBI, B alTUKAJIbHOMN
IIOJIOBMHE HE MEHee YeM BTPOe LIUpPe IJIUHBI BEP-
IIXHHOTO 3y6Ila U cpasy 1o 3y6110M CHAGXKeHBI T'yc-
TBIM IIyYKOM BOJIOCKOB. Paznuuud rojeHen A. signatus
u A. eugenii COCTOSIT B TOM, UTO y TIEPBOTO allNKaJIbHbIE

Fig. 3. Protibiae of the weevils of the genus
Anthonomus (BepwuHbl roneHen HaBepxy Anthonomus (apical part of tibiae at the top
pucyHka): 1 - A. signatus, 2 — A. eugenii, of the picture): 1 — A. signatus, 2 — A. eugenii,
3 - A. grandis, 4 — A. quadrigibbus

(choTo C.A. Kyp6atoBa u H0.A. JloBuoBoi)  (photos by S.A. Kurbatov and Yu.A. Lovtsova)

for the Russian Federation and
the EAEU has already been es-
tablished, we can offer several
characters that we have studied,
the combination of which will al-
low us to reliably identify these
species.

First of all, let’s pay atten-
tion to the structure of the pro-
femora (FiG. 2, 1-4). Their inner
side is equipped with a tooth
in the apical third, which has a
different shape: A. signatus and
A. eugenii have this tooth sim-
ple and quite small, that is, it
protrudes no more than a third
of the maximum thickness of
the femur, while A. grandis and
A. quadrigibbus it is double-peak-
4 ed (or double), large, reaching
approximately half the maxi-
mum thickness of the femur.
Moreover, if we compare the
femora with a simple tooth of
A. signatus and A. eugenii, we can
see that the tooth of A. signatus is
more or less equicrural and di-
rected perpendicular to the lon-
gitudinal axis of the femur, while
A. eugenii has the tooth directed
obliquely relative to the femoral
axis. If we compare species in
which the femora are equipped
with a double-peaked tooth,
then A. grandis has the middle
part of the femur much more
thickened, at its widest point
the femur is twice as wide as
its apical part and is complete-
ly covered with uniform yellow-
ish hairs; as for A. quadrigibbus,
its femur is less strongly thick-
5 ened, at its widest point it is less
than one and a half times wider
than the apical part and the en-
tire femur is covered with hairs
of two colors, white and red.

The structure of the protib-
iae (FiG. 3, 1-4) of A. signatus and
A. eugenii also differ from A. gran-
dis and A. quadrigibbus. The first two have thin tibiae,
their apical part is less than twice as wide as the length
of the apical tooth, and below the tooth this apical part
is equipped with only isolated long hairs. The latter
have the tibiae strongly thickened, in the apical half no
less than three times as wide as the length of the apical
tooth, and immediately below the tooth are equipped
with a dense tuft of hairs. The tibiae difference between
A. signatus and A. eugenii consists in the fact that in the
first, the apical two-thirds of the tibia (not counting the
curved apex) are more or less parallel-sided, and then

dutocaHuTapusa. KapaHTuH pacteHunii Ne 2 (18) 2024 23



MOP®OJIOTMA MORPHOLOGY

IIBe TPETH ToJieHU (He CUMTast 3aTrHyTOM BEPIIUHBI)
6oJiee MM MeHee TTapaIeiIbHOCTOPOHHUE, a 3aTEM
TOJIEHb CJ1ab0 CyKaeTcsI K OCHOBAHUIO, B TO BpeMS KaK
y A. eugenii caMas MIKUPOKAsg YacCTh FOJIEHU HAXOIUTCS
B 6a3ajbHOU TPeTH, OTKyLA OHA CcyXaeTcs B 06e CTo-
POHBI — ¥ K OCHOBAaHMIO, U K BepiirHe. PopMa 1epe-
HUX rojeHen y A. grandis v A. quadrigibbus 6oJee cxo-
’Ka, OMHAKO Y A. grandis BHEITHUY Kpay rojieHu (kpome
3aTHYTOU 6a3aJIbHOM YaCTH) IIPSIMOH, B TO BPEMS KaK
y A. quadrigibbus oH cnabo BOTHYTHIN, a 6a3ajbHag
4acTb rojieHu A. quadrigibbus 3arHyTa ropaszno CUb-
Hee, UeM y CpaBHMBaeMOTro Buja. Kpome TOro, Kak
U B ciiydae ¢ 6émpamu, y A. grandis TOJIeHb TIOKPBITA
OJIHOIIBETHBIMH YKEJITOBATBIMU BOJIOCKAMU, TOT/Ia KaK
Ha rojieHu A. quadrigibbus BOJIOCKY IBYX 1IBETOB — be-
JIOTO U PBIXKETO.

dnearyc (puc. 4, 1-5) y Anthonomus, Kak U y MHO-
TUX APYTUX LOJITOHOCUKOB, COCTOUT U3 JBYX OCHOB-
HbIX yacTtel (cM. Davis, 2009, c. 29, 127) u3 a) IeHuca,
unu median lobe, BHyTPU KOTOPOT'0 MOTYT HaXOAUThCS
(mnu OTCYTCTBOBATb) PAa3JIMUYHBIE CKIEPOTU30BAH-
Hble CTPYKTYPBI U 13 b) TTapHBIX artofeM, uiau median
struts, IPpUYJIEHEHHBIX K 6a3ayibHOM yacTu median lobe.
[Ipu paccMaTpuBaHuu c60Ky (puc. 4, 2) smearyc 6oJiee
Uy MeHee n30THYT. OCHOBHBIE PA3/INUU H/IearycoB
uccjiefyeMbIX BUJIOB COCTOSIT B UX 0011elt opme, co-
OTHOIIeHUU IJuH median lobe u median struts, B hopme
BEPIINHEI flearyca 1, Ipy HaJIW4uu, B hopMe BHY-
TPEHHUX CKJIEPOTU30BAHHBIX CTPYKTYp. Tak, Hau-
MeHee BBITSIHYTBIM sIBJIseTcs median lobe y A. signatus
(puc. 4, 1) (COOTHOIIEHNE IJUHBI K MaKCUMaJbHOM
mupuHe — 1:3,2), mpu 3TOM €€ 6O0KOBbIe Kpas ciaabo
PaBHOMEPHO BBITIYKJIbIE, @ BEPIINHA 60JIee UIu MeHee
TPEeyroJibHas ¢ 3aKPYIJIEHHBIM BEPIIMHHBIM YIJIOM.
Bosee BuiTsHyTa median lobe y A. quadrigibbus (puc. 4,
3) (cooTHOLIEHWEe MJINHBI K mupuHe — 1:3,8), hopma
ee OOKOBBIX KPaéB BapbUPyeTCs OT OUEeHb CJIabo BbI-
MYKJIBIX [0 TIPSIMBIX, & BEPIIMHA IITMPOKO OKPYyTJIeHa
1 cHabXeHa HeOOJIBIION BBIMYKIIOCTHIO IT0 HIKHEMY
kpar. Y A. grandis Teno sgearyca (puc. 4, 5) coBepiieH-
HO HapaJjiyieIbHOCTOPOHHEee (COOTHOIIEHUE IJIMHBI
K mupuHe — 1:4,4), a OKpyrI€HHAS BePIIMHHAS YaCTh
Ha KOHIIe ITPsMOo ob6pesana. HakoHell, y A. eugenii TeJo
spearyca (puc. 4, 4) Hau6oJjiee BHITAHYTOE (COOTHO-
IeHue IJIMHBI K MaKCUMaJbHOU mupuHe — 1:5.1), eé
60Ka B OCHOBHOU YaCTU CJIeTKa BOTHYTbIE, BEPIIUH-
Has TPeThb MPSIMOJIMHENHO CY)KaeTCs, a caMast BEPIIU-
Ha CJIerKa paclirpeHa ¥ BOTHYTA 110 HIDKHEMY Kparo.
AmomeMbl axearyca y A. grandis TakoM e IJIVHBI, KaK
¥ TEJIO B/Iearyca, a y OCTaJIbHbIX BUZOB OHU SBCTBEHHO
KOpoue.

V3 npyrux OUATrHOCTUYECKUX IPU3HAKOB
MOYKHO BBIJIEJINTH AJIMHY TOJIOBOTPYOKU, KOTOpas
y A. quadrigibbus (puc. 1, 4) IOYTU paBHAa OCTaJIbHOM
IJIWHEe Teja, a y OCTaJlbHBIX BUI0B (puc. 1, 1-3) co-
cTaBJisieT He 60JIee TTOJIOBUHBI IJIUHBI Tejta. [Ipy 3ToM
HaJ0 OTMETUTh, UTO JaHHBIN ITPU3HAK HEOOXOIUMO
paccMaTpuBaTh IPU JIaTePaJbHOM ITOJIOXKEHUM Teja
JKYKa, TaK KaK Y KOHKPETHBIX KOJIJIEKITUOHHBIX 9K3EM-
TJISIPOB TOJIOBA MOJKET OBITh B PA3HOM CTEIIEHY 3arHy-
Ta BHU3 ¥ TaKUM 06pa3oM MpU BITJISIe CBEPXY I'0Jio-
BOTpPyOKa OymeT uMeTh pa3Hyio AauHy. Kpome Toro,
A. quadrigibbus OTIVYaeTCs OT TPEX OCTATBHBIX BUIOB
HaJIMYreM YeThIPEX 60bITNX OyTOPKOB Ha 3a/IHEH ya-
CTY HaJIKPBLIBEB, KOTOPbIE TAKIKE JIyUIlle BUAHbI TIPU
JlaTepaJIbHOM IIOJIOXKEHUU TeJjia JKyka. UTo KacaeTcs

the tibia tapers slightly towards the base, while A. eu-
genii has the widest part of the tibia in the basal third,
from where it tapers in both directions - both to the
base and to the apex. The shape of the front tibiae of
A. grandis and A. quadrigibbus is more similar, though
A. grandis has the outer edge of the tibia (except for
the curved basal part) straight, while A. quadrigibbus
has it slightly concave, and the basal part of the tibia
of A. quadrigibbus is curved much more strongly than
that of the compared species. Moreover, as in the case
of the femora, A. grandis has the tibiae covered with sin-
gle-colored yellowish hairs, while the tibiae of A. quad-
rigibbus bears hairs of two colors — white and red.

Aedeagus (FiG. 4, 1-5) of Anthonomus, like of many
other weevils, consists of two main parts (see Davis,
2009, c. 29, 127) a) the body of the aedeagus itself, or
median lobe, inside which there may be (or be absent)
various sclerotized structures and b) paired apode-
mes, or median struts, movably attached to the basal
part of the median lobe. When viewed laterally (FiG. 4,
2) the aedeagus more or less curved. Main differenc-
es among aedeagi of the studied species consist in
their general shape, length ratio between the median
lobe and the median struts, the aedeagus apex shape,
and, if present, the shape of internal sclerotized struc-
tures. So, the least elongated is the median lobe of A. sig-
natus (FiG. 4, 1) (ratio of length to maximum width —
1:3,2), its lateral edges are slightly uniformly convex,
and the apex is more or less triangular with a rounded
apical angle. A. quadrigibbus has a more elongated me-
dian lobe (Fig. 4, 3) (length to width ratio — 1:3,8), the
shape of its lateral edges varies from very slightly con-
vex to straight, and the apex is widely rounded and has
a slight convexity along the lower edge. A. grandis has
a completely parallel-sided aedeagus body (FiG. 4, 5)
(Iength to width ratio — 1:4,4), and the rounded api-
cal part at the end is straight cut. Finally, A. eugenii has
the most elongated aedeagus body (FiG. 4, 4) (the ra-
tio of length to maximum width is 1:5.1), its sides in
the main part are slightly concave, the apical third nar-
rows linearly, and the very apex is slightly widened and
concave along the lower edge. Aedeagus apodemes of
A. grandis are the same length as the aedeagus body,
and in other species they are clearly shorter.

Other diagnostic characters include the length of
the rostrum, which in A. quadrigibbus (FiG. 1, 4) is al-
most equal to the rest of the body length, and in oth-
er species (FiG. 1, 1-3) it is no more than half the body
length. It should be noted that this character must be
considered in the lateral position of the weevil’s body,
since in certain collection specimens the head can be
bent down to varying degrees and thus, when viewed
from above, the rostrum will have different lengths.
Moreover, A. quadrigibbus differs from the other three
species in the presence of four large tubercles on the
back of the elytra, which are also better visible when
the beetle’s body is in a lateral position. As for color-
ation, although in the photographs presented it varies
quite a lot in all four species, it is nevertheless not a
reliable character, since it is subject to variation. Thus,
in A. signatus, the large dark spot characteristic of the
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OKpAaCKU, TO XOTS Ha MPeACTaBIeHHBIX oTorpadusax
OHAa JIOBOJIBHO CUJIBHO Pa3jinvyaeTcs y BCeX YEeThIPEX
BUJOB, TEM He MeHee OHA He GBJISETCI HALEKHBIM
MPU3HAKOM, TaK KaK [I0JBep)KeHa BapbUPOBAHUIO.
Tak, y A. signatus XapakTepHoe IJis Buia 60JbIlloe TEM-
HOE€ TISITHO B 33THEH ITOJIOBUHE HAJIKPBLIbEB ¥ OTAENb-
HBIX 5K3eMIIJIIPOB MOKET IT0JIHOCTBIO MCcue3aTs. To ke
OTHOCUTCS U K CBETJIBIM IIePEeBI35IM Ha HAaJKPBLIbIX
A. signatus n A. eugenii, K TPOJOJIBHOM TTOJIOCE HA TIe-
penHecnuHKe y A. grandis v Tak fajiee. B 3TOM cMbICTIe
UCTIOJIb30BaHMEe CTPYKTYPHBIX MPU3HAKOB ropaszio
6oJiee IIPeIIOYTUTENHHO.

Kiiou aia pud depeHnuanmuy BUIOB poaa
Anthonomus, uMmeomux GuTOCAaHUTAPHOE
3HaueHnue aJiga P® u EA3C

Ha ocHOBaHUM IPUBELEHHBIX BBIIIE 1 HEKOTO-
PBIX IPYTUX U3YYEHHBIX TIPU3HAKOB MbI MOXKEM IIPE]I -
JIOXKUTH CIeNVIOMUY KU Ay nuddepeHinanmum
BUIOB poma Anthonomus, UMeOIuX GUTOCAaHUTAPHOE
3HaueHne aJisg PO u EASC.

1. llepenuue 6€apa 6JIMKe K BEPUIMHE BHYTPEH-
HEero Kpasi C IIPOCThIM 3y6110M (puc. 2, 1-2). [Nepenuue
TOJIEHU TOHKHUeE, UX allMKajlbHagd 4acTh MeHee UeM
BZBOE IIWPE IJIVHBI BEPITMHHOTO 3y011a, ¥ HYOKe 3y011a
9Ta alrKaJibHas YacThb CHAG)KeHa JIUIIh OTAEeJIbHBIMU
IJIUHHBIMY BoJlocKamMu (puc. 3, 1-2) ... 2

— [Mepennue 6énpa 6JIMKe K BepUIMHE BHYTPEH-
HEro Kpas C IBYBEPIUIMHHBIM 3y6110M (puc. 2, 3-4). [1e-
penHue TOJMEeHU YTOJIIEHBI, B alTUKAJIbHOU IOJIOBUHE
He MeHee 4eM BTPOe IIUpe AJUHbBI BEPIIMHHOIO0 3y611a
¥ cpasy 1o, 3y6110M CHaBGKEHBI TYCTBIM IIyYKOM BOJIO-
CKOB (DUC. 3, 3~4) ..o 3

2. Teslo cBepPXy MOKPBITO GEJIBLIMU BOJIOCKAMU
(puc. 1, 1). 3yberr mepegHUx 6EIep PACIOIOXKEH TTEP-
MEeHIUKYJSIPHO ocu Gexnpa (puc. 2, 1). lnuHa Tena
2,3=2,6 MM* .signatus

— TeJio cBEPXY MOKPHITO XKEJTHIMU BOJIOCKAMU
(puc. 1, 2). 3yber mepenHux 6€mep PacIOIOXKeH KOCO
10 OTHOIIIEHUI0 K ocu 6enpa (puc. 2, 2). lauHa Tena
............................................................ _eugenii

3. T'onmoBoTpyOKa oueHb AuuHHa (puc. 1, 4), oHa
JIVIIb HE3HAUUTEIbHO KOPOUe OCTAJNIbHOTO TeJia. 3a-
IHSS IT0J0BUHA HAJKPBIJIbEB C YeThIPbMs GOJIBIIN-
Mu 6yropkamu. [lepenHee Gexpo ciabee yTOMIIEHO
(puc. 2, 4), B caMOM IIMPOKOM MECTe OHO MEHEE YEM
B ITOJITOPA pasa IIKpe CBOEH alMKaJbHON YacTH; Kak
¥ TIepeHsas roJIeHb ImepenHee 6epo MOKPHITO BOJIO-
CKaMU [IBYX IIBETOB — 6€JIOT0 U PhDKETO. JIauHa Tejaa
................................................... quadrigibbus

— F'onoBOTpy6Ka yMepeHHO IinHHAag (puc. 1, 3),
oHa 6oJiee UeM BIBO€ KOPOUEe OCTAJIbHOTO TeJa. 3a-
[IHSS TI0JIOBVHA HAJIKPBLIbeB 6e3 60bIINX 6YTOPKOB.
[lepenHee 6e1po cuiibHEE yTOMIIEHO (puUC. 2, 3), B ca-
MOM IIMPOKOM MEeCTe OHO BJIBOE IITUPE CBOEH allnKaJlb-
HOI YacTy; KaK U IIepefHsasa rojieHb IepenHee 0e1po
TIOKPBITO OJITHOIIBETHBIMY JKEJITOBATHIMU BOJIOCKAMU.
Onvha Tena 5,4-58 MM . ...

* [[JIVHA TeJia Y BCEX BUIOB U3MEPSIJIAChH OT TIePe-
HOTO Kpas Ijia3 J0 BePIINHbI HaJKPbLIbEB, TO €CTh 6e3
y4uéTa roJI0BOTPYOKM, UTOOB! M36€XKaTh BIAUSHUS Pas-
HOTO yTJIa €€ HaKJIOHA Ha U3MEPEeHUE IJIUHBI Pa3HBIX
9K3EeMILISIPOB.

B ciyuyae coMHeHUY pesysnbTaT UIeHTUPUKA-
IIUY MOXKHO YTOYHUTD, UCITOJIb3YsI CTPOEHNE Biearyca
(puc. 4).

species in the posterior half of the elytra may com-
pletely disappear in some specimens. The same ap-
plies to the light bands on the elytra of A. signatus and
A. eugenii, to the longitudinal stripe on the pronotum of
A. grandis, etc. In this sense, the use of structural char-
acters is much more preferable.

Key for differentiating species of the genus

Anthonomus that have phytosanitary

significance for the Russian Federation

and the EAEU

Based on the above and some other studied char-
acters, we can offer the following key for differentiating
species of the genus Anthonomus that have phytosanitary
significance for the Russian Federation and the EAEU.

1. Profemora near the apex of the inner edge with
a simple tooth (FiG. 2, 1-2). Protibiae are thin, their
apical part is less than twice as wide as the length of
the apical tooth, and below the tooth this apical part is
equipped with only isolated long hairs (FiG. 3, 1-2) 2

— Profemora closer to the apex of the inner edge
with a double-apex tooth (FiG. 2, 3-4). Protibiae are
thickened, in the apical half no less than three times as
wide as the length of the apical tooth and immediate-
ly below the tooth equipped with a dense tuft of hairs
(Fig.3,374) oo 3

2. The body is dorsally covered with white hairs
(FiG. 1, 1). The tooth of the front femora is located per-
pendicular to the axis of the femora (FiG. 2, ). Body
length 2.3-2.6 mm™ ... signatus

— The body is dorsally covered with yellow hairs
(FiG. 1, 2). The tooth of the front femora is located
obliquely in relation to the axis of the femora (FiG. 2, 2).
Bodylength 3.2-3.6 mm ... eugenii

3.Rostrum is very long (FiG. 1, 4), it is only slightly
shorter than the rest of the body. The posterior half of
the elytra has four large tubercles. The profemur is less
thickened (FiG. 2, 4), at its widest point it is less than
one and a half times wider than its apical part; like the
protibia, the profemur is covered with hairs of two col-
ors — white and red. Body length 3.3-3.6 mm
quadrigibbus

- Rostrum is quite long (FiG. 1, 3), it is more than
half as long as the rest of the body. The posterior half
of the elytra is without large tubercles. The profemur is
more thickened (FiG. 2, 3), at its widest point it is twice
as wide as its apical part; like the protibia, the pro-
femur is covered with uniform yellowish hairs. Body
length 5.4-5.8mm ...

* Body length in all species was measured from
the anterior edge of the eyes to the apex of the elytra,
that is, without taking into account the rostrum, in or-
der to avoid the influence of different angles of its in-
clination on the measurement of the length of differ-
ent specimens.

In case of doubt, the identification result can be
clarified using the structure of the aedeagus (FiG. 4).

Continuation of our research involves the inclu-
sion of some other species of the genus, in particu-
lar, such widespread harmful species in Russia as An-
thonomus pomorum (Linnaeus, 1758), Anthonomus rubi
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[Mpomo/mKeHVe HAIIUX UCCIELOBAHUN MPeIIo-
JlaraeT BOBJIEUEHME HEKOTOPBIX IPYTUX BUIOB POJA,
B YaCTHOCTHU, TaKMX PacIpPOCTPaHEHHBIX B Poccuu
BPeIHBIX BUAOB Kak Anthonomus pomorum (Linnaeus,
1758) (abmouHbIH 11BeTOEH), Anthonomus rubi (Herbst,
1795) (ManMHHO-3eMJISHUYHBIN JOJTOHOCUK), Antho-
nomus bisignifer Schenkling & Marshall, 1934, a Takxe
BOBJIEUEHUE B IaJIbHEHIIIEE U3YUEHUE U LPYTUX MOP-
¢omoruueckux Mpu3HaKOB, KPOME TeX, KOTOPbIe pac-
CMOTPEHBI B 3TOU CTaThE.

IlaHHOe uccliefoBaHMe BBIIIOJHEHO B paMKax
TeMbl ®I'BY «BHUMKP» o l'oc3amanuto, peructpanu-
oHHBbIN HOMep HMOKTP 124030100151-2.

Bnazodaprnocms. IIpuHOCUM CBOIO Gyaromap-
HocThb K.B. MakapoBy (MOCKOBCKMII MENaroruuecKui
TrOCyJapCTBEHHbIM YHUBEPCUTET) 3a ITPEOCTABJIEH-
Hoe u3obpakeHre nmMaro Anthonomus signatus.
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