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AHHOTALUA
B cTaThe JaH KUY [IJI BUJOBOM UIEHTU(GUKAIIUYN
T'YCEeHUI] YeIyeKPhLIbIX — BpeAUTeNel 3epHa 1 1po-
IYKTOB €ro mepepaboTKu, PeryaupyeMbIX B CTpa-
Hax — UMIIOPTEePax POCCUUCKON 3epHOBOM MPOAYK-
uuu. B paboTe IpUBeLEHbI B TOM YKMCJIE T€ BULbI, IJIsI
KOTOPBIX BTa MPOAYKIIUS He ABJISETCS OCHOBHOM,
¥ OHU TIUTAIOTCS, KaK TPaBUJIO, OpexaMu, CyXo(ppyK-
TaMu ¥ T. 1. [1o JaHHOMY KJII0Yy BO3MOXHA UIEHTH-
(ukanmsa cnenpyomux BumoB: Cadra calidella (Guenée,
1845) (n3roMoBas orueska), Cadra cautella (Walker,
1863) (cyxodpykToBas orHeBKa), Cadra figulilella
(Gregson, 1871) (mHXUpOBas orHeBKa), Apomyelois
ceratoniae (Zeller, 1839) (poxxkoBas orHeBKa), Ephestia
elutella (Hibner, 1796) (3epHoBas orHeBKa), Ephestia
kuehniella Zeller, 1879 (MesbHUYHAaa OrHEBKa), Plo-
dia interpunctella (Hiibner, [1813]) (roxxHas ambapHas
orueBka), Aphomia cephalonica (Stainton, 1866) (puco-
Bas OTHEBKa), Aphomia gularis (Zeller, 1877) (opexoBas
orHeBKa), Pyralis farinalis (Linnaeus, 1758) (MyuHas
OTHEeBKa), Sitotroga cerealella (Olivier, 1789) (3epHOBas
Mouib), Hofmannophila pseudospretella (Stainton, 1849)
(cemenHas MoJib), Endrosis sarcitrella (Linnaeus, 1758)
(6enomeuast Mmoaib), Nemapogon granella (Linnaeus,
1758) (ambapHas MoJib). [IOCKOJIBKY OCHOBHBIE JTMA-
THOCTHUYECKUE TPU3HAKU CBSI3aHbI C 0COGEHHOCTSIMU
XeTOTaKCUHU (KOJIMUECTBOM U ITOJIOKEHUEM [IEPBUY-
HBIX HIETUHOK Ha TeJle), B CTaThe IPHUBeIeHa ee cXeMa
Ha nipuMepe P, interpunctella c ©CTIOJIb30BaHUEM ITPU-
HATOH B HACTOSIIEE BPEMsI HOMEHKJIATY PO IEeTUHOK
mo XUHTOHY. B cilyyae HeJOCTATOYHON KOHTPACT-
HOCTH LETUHOK PEKOMEHYETCS OKpalluBaHue TO-
TaJbHBIX MaKPOIIPEapaToB I'yCeHUI, (yKOPIIUHOM.
K04 IpOUIIICTPUPOBAH OPUTHMHANBHBIMU (O-
TorpaduaMu nJs obJIeTUYeHUsI ero UCII0JIb30BaHUA
crenuaarcTaMy B 06JIaCTU CEeJIbCKOTO X034HCTBA
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ABSTRACT
The article provides a key for species identification
of Lepidoptera larvae — pests of grain and its pro-
cessed products, regulated in countries importing
Russian grain products. The work also lists those
species for which this product is not the main one,
and they feed, as a rule, on nuts, dried fruits, etc. The
following species can be identified using this key:
Cadra calidella (Guenée, 1845), Cadra cautella (Walker,
1863), Cadra figulilella (Gregson, 1871), Apomyelois cer-
atoniae (Zeller, 1839), Ephestia elutella (Hiibner, 1796),
Ephestia kuehniella Zeller, 1879, Plodia interpunctella
(Hibner, [1813]), Aphomia cephalonica (Stainton,
1866), Aphomia gularis (Zeller, 1877), Pyralis farinalis
(Linnaeus, 1758), Sitotroga cerealella (Olivier, 1789),
Hofmannophila pseudospretella (Stainton, 1849), En-
drosis sarcitrella (Linnaeus, 1758), Nemapogon granella
(Linnaeus, 1758). Since the main diagnostic charac-
ters are related to the chaetotaxy features (number
and position of primary setae on the body), the article
presents its scheme on the example of P. interpunctel-
la using the currently accepted setae nomenclature
according to Hinton. In case of insufficient setae con-
trast, staining of total larvae macropreparations with
carbol fuchsin is recommended. The key is illustrat-
ed with original photographs to facilitate its use by
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WOEHTUOUKALMA  IDENTIFICATION

Y COTPYAHUKAMU KapaHTUHHBIX PUTOCAHUTAPHBIX
JabopaTopuii.

Kntouesvle cnosa: KapaHTUH DacTeHUil, gua-
THOCTUKA, IIPeMMarvHajibHBle CTANUN HACEKOMBIX,
xeroTakcud, Pyralidae, Gelechiidae, Oecophoridae,
Tineidae.

BBEJEHUE

becrnmevyeHUe DKCIIOPTHOTO TIIO-
TeHIluajla POCCUUCKON 3epHOBOMU
MPOAYKIIUU TECHO COIPSIKEHO
C BBITIOJIHEHUEM (PUTOCAHUTAPHBIX
Tpe6OBaHUU CTPAaH-UMIIOPTEPOB.
K umciy peryampyeMbiX OpraHu3-
MOB, CBSI3aHHBIX C 3€PHOM U ITPO-
IYyKTaMu ero rnepepaboTKu, OTHO-
CSITCS Y YENTyeKPbLIIble, BPeASAIIeH CTaueil KOTOPBIX
SIBJISTIOTCSI TYCEHUIIBI. M XOTS K HACTOSAIIEMY BpeMeHU
CYIIECTBYIOT ITyOJIUKALIMY 10 JAHHOMY BOITpocy (3ary-
JseB, 1965; Bapiranosuy, 1978; Weisman, 1991; Solis,
2006), mpeHTU(UKAIIMS TYCEHUI] BCE ellle ITPeICTaB-
JITeTCS CJI0XKHOU 3aJaveil I CIIeIIUaJIICTOB CeJlb-
CKOT'0 X0O3SMCTBa 1 KaPAaHTUHHBIX (PUTOCAHUTAPHBIX
Jnaboparopuii. Tak, mo pabote BapmasoBuya (1978)
HEeBO3MOXXHO oTipenenuThb Hofmannophila pseudospre-
tella v Endrosis sarcitrella 1o ceMelicTBa, IOTOMY YTO
B KJII0Ue TIpenacTaBuTenu cemerictBa Oecophoridae
060CO6JITIOTCS TOJIBKO T10 HAJIUYUIO B3y THIX 3aHe-
TPYOHBIX HOT (OCOGHSIKOM CTOUT OTCYTCTBYIOUMMA
B Poccutickoit ®emepanum Bun Martyringa xeraula
Meyrick, 1910), B To BpeMs Kak 3ko(opuibl c HOTaMu
O0OBIYHOTO CTPOEHUS OIPeHeIaIoTCa KakK IpenCcTaBuy-
TEJIU IPYTUX CEMEMNCTB. B CBSI3U C 3TUM aKTyaJIbHbIM
ABJIgEeTCS CO3LaHue CIIPaBOYHBIX IT0CO6U, cr1ocob-
CTBYIOLIUX YCOBEPIIEHCTBOBAHUIO TIPOIIELYPhI (DUTO-
CAaHUTAPHOY AUATHOCTUKM.

B Hamei#l pa6oTe mpeicTaBJeH WUJIIOCTPUPO-
BaHHBIA KJIIOY JIJIS OTIpefesieHUsI TyCEeHUI, TTIOBpe-
JKIAIONIUX 3€PHO W MPOIYKTHI €ro IepepaboTku
U PEryJupyeMbIX QUTOCAHUTAPHBIMU TPeboBaHUI-
MU IPYTUX CTPaH, MO3BOIAIOIINHN UIeHTUDUIIMPOBATD
CJIeyIoIIyie BU/IbI:

Pyralidae (orueBku): Cadra calidella (Guenée,
1845), Cadra cautella (Walker, 1863), Cadra figulilella
(Gregson, 1871), Apomyelois ceratoniae (Zeller, 1839),
Ephestia elutella (Hibner, 1796), Ephestia kuehniella
(Zeller, 1879), Plodia interpunctella (Hiibner, [1813]),
Aphomia cephalonica (Stainton, 1866), Aphomia gularis
(Zeller, 1877), Pyralis farinalis (Linnaeus, 1758).

Gelechiidae (BpieMUaTOKPBLIbIE MOJIN): Sitotroga
cerealella (Olivier, 1789).

Oecophoridae (mmpoKoKpbLIBIE MOJIN): Hofinanno-
phila pseudospretella (Stainton, 1849), Endrosis sarcitrella
(Linnaeus, 1758).

Tineidae (HacTosiue Mosu): Nemapogon granella
(Linnaeus, 1758).

Ilos TyCceHMI, XapaKTePHBI TPY Mapbl IPYAHBIX
HOT, HaJIMYKE OT OJHOU /0 MSATU ITap OPIOIIHBIX HOT,
KOTOPBIE MOTYT OBITh PeAYIIUPOBAHBI J0 HEGOIBITUX
OYrOpKOB C HECKOJIBKUMU KPIOUKAMHU, a TaKXKe HaJIu-
Yyue MPOCTHIX TJIa3KOB B KOJMUYECTBE, KaK IIPaBUJIO,
IIECTH MITYK C KaXXJOW CTOPOHBI T'OJIOBBI. KoJImuecTBO

agricultural specialists and staff of quarantine phy-
tosanitary laboratories.

Key words: plant protection, diagnosis, preimagi-
nal insect stages, chaetotaxy, Pyralidae, Gelechiidae,
Oecophoridae, Tineidae.

INTRODUCTION

nsuring the export potential of Russian grain

products is closely linked to the implemen-

tation of phytosanitary requirements of

importing countries. Among the regulat-

ed organisms associated with grain and its
processed products are also Lepidoptera, the harm-
ful stage of which are larvae. And although at present
there are publications on this issue (Zagulayev, 1965;
Varshalovich, 1978; Weisman, 1991; Solis, 2006), lar-
vae identification still remains a challenging task for
agricultural specialists and quarantine phytosanitary
laboratories. Thus, based on the work by Varshalovich
(1978), it is impossible to identify Hofmannophila pseu-
dospretella and Endrosis sarcitrella up to family, because,
according to the key, the representatives of the family
Oecophoridae are distinguished only by the presence
of swollen metathoracic legs (the species absent in the
Russian Federation Martyringa xeraula Meyrick, 1910
outstands), while concealer moths with legs of a con-
ventional structure are defined as representatives of
other families. In this regard, it is important to create
reference manuals that help to improve the phytosani-
tary diagnosis procedure.

Our work presents an illustrated key for identify-
ing larvae that damage grain and its processed prod-
ucts and are regulated by phytosanitary requirements
of other countries, allowing the identification of the
following species:

Pyralidae: Cadra calidella (Guenée, 1845), Cadra
cautella (Walker, 1863), Cadra figulilella (Gregson, 1871),
Apomyelois ceratoniae (Zeller, 1839), Ephestia elutella
(Hibner, 1796), Ephestia kuehniella Zeller, 1879, Plodia
interpunctella (Hibner, [1813]), Aphomia cephalonica
(Stainton, 1866), Aphomia gularis (Zeller, 1877), Pyralis
farinalis (Linnaeus, 1758).

Gelechiidae: Sitotroga cerealella (Olivier, 1789).

Oecophoridae: Hofmannophila pseudospretella
(Stainton, 1849), Endrosis sarcitrella (Linnaeus, 1758).

Tineidae: Nemapogon granella (Linnaeus, 1758).

Larvae of Lepidoptera are characterized by pre-
sence of three pairs of thoracic legs, one to five pairs of
abdominal legs, which may be reduced to small tuber-
cles with several crochets, and the presence of stemma-
ta, usually six on each side of the head. The number of
stemmata can lower: thus, P, farinalis and H. pseudospre-
tella should have four of them, while E. sarcitrella — two.
A study of different larval specimens of these species,
including the use of an electron scanning microscope,
showed that stemmata are not always clearly visible,
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rJ1a3KOB MOJKET COKpAaIlaThCs: Tak,
y P. farinalis v H. pseudospretella nx
IIOJKHO OBITh YEThIPE, Y E. sarcitrella —
IBa. MccienoBaHye pasHbIX TYCEHMI]
STUX BUAMOB, B TOM YKCJIE C UCIIOJb-
30BaHUEM BJIEKTPOHHOTO CKaHUPY-
FOLET0 MUKPOCKOIIA, IT0Ka3aJjo, YTO
MIPOCThIE TJIA3KKW HE BCETJa XOPOIIO
3aMETHBI, X BULUMOE YKCJIO MOXKET
yMmeHbinaTbes (puc. 1, y P. farinalis
XOPOIIO 3aMEeTHBIE TJIa3KM IMOKa3a-
HBI CTpeJIouKaMu). [I09TOMY B ITpUBe-
JIeHHOM HIKe KJII0Ue TPU3HaKHU, CBSI-
3aHHbIE C YMEHbIIIeHEeM KOJINYeCTBa
IIPOCTHIX IJIa3KOB U IIPeIJIOKEHHbIE
B pab6ote 3arynsena (1965), 1o Bo3-
MOXHOCTU He HCIIOJNb3VIOTCSI WU
KCIIOJIb3YIOTCS B KAUECTBE TOIMOTHU-
TEeJIbHBIX.

MATEPUWAJIBI U METO/IbI

Pa6oTa 6a3upoBajach Ha 3HTOMO-
JorudyeckKux Kojajekiugax OrBY
«BHUUVKP», 30010rn4ecKkoro nH-
ctutyTa PAH 1 coGCTBEHHBIX cOopax
aBTOpOB. COGpPaHHBIX I'yCEeHUI] 06/1a-
BaJiM KUIISITKOM, 3aTeM MOMeIaaun
B 70% pacTBOpP 3TUJIOBOTO CIIUPTA.
Il rccaenoBaHUs BhILBETIINX WX
cJ1abOTIUTMEHTUPOBAHHBIX I'yCEHUT]
MCII0JIb30BaJIOCh OKpalmuBanue Qy-
kopruHOM (Lovtsova et al, 2023).

VizyuyeHue u PoTOCHEMKA r'yce-
HUII OCYIILECTBJSJIACh C MCITOJIB30-
BaHUEM CTepeoMUuKpocKoIia Zeiss Stereo Discovery
V12 c momkiarodyeHHOUM KamMepou Canon EOS 6D. 06-
paboTka mosyuyeHHBIX oTOorpaduil MPOBOAUIIACH
B nporpammax Zerene Stacker u Adobe Photoshop
CC. B oTHeNbHBIX CIyYasx AJis 6ojee NeTaJlbHOTO
n3yvyeHUsI MOPGOJOTUYECKUX TPU3HAKOB I'yCeHUI],
KCITOJIb30BAJIY BJIEKTPOHHBIN CKAHUPYIOUUH MUKPO-
ckomn Hitachi TM4000 Plus.

HoMeHkJiaTypa IeTUHOK ITpUBeieHa 110 XUHTO-
Hy (Hinton, 1946). O61uias cxeMa XeTOTaKCUHY Ha TIPU-
Mepe ryceHulsl P, interpunctella naHa Ha PUCYHKe 2.
I[Ipu cOCTaBJEHUU KJOUYa OBIJIU HCITOJIb30BaHBI

PucyHok 1. TonoBbl ryceHuy, c6oky,
umtpamuy 1 CTpesikaMmu nokasaHbl
npocTble rnasku: a — Pyralis farinalis,
cBeToBOM MUKpockon; b — Pyralis
farinalis, 3neKTPOHHBIN CKAHUPYIOLL WA
MUKpockon; ¢ — Sitotroga cerealella,
cBeToBOM MUKpockon; d — Sitotroga
cerealella, 3neKTPOHHbIV CKaHUPYOLNIA
Mukpockon (coTto F0.A. JloBLoBOW)

%

Fig. 1. Larvae heads laterally,
stemmata are shown by numbers
and arrows: a — Pyralis farinalis,

light microscope; b — Pyralis farinalis,
scanning electron microscope;

c — Sitotroga cerealella, light
microscope; d — Sitotroga cerealella,
scanning electron microscope

(photo by J.A. Lovtsova)

and their visible number may decrease (Fig. 1; in P, fari-
nalis, clearly visible stemmata are shown by arrows).
Therefore, in the key given below, the characters as-
sociated with a reduction in the number of stemmata
and proposed in the work of Zagulyaev (1965) are, if
possible, not used or used as additional ones.

MATERIALS AND METHODS
The work was based on entomological collections of
FGBU “VNIIKR”, the Zoological Institute of the Russian
Academy of Sciences and the authors’ own collections.
The collected larvae were treated with boiling water,
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PucyHok 2. CxeMa xeToTakCuu Ha npumepe
Plodia interpunctella B natepanbHoi
NpoeKLuun, UHAEeKcaMu Hag, cxemMon
0603HaYeHbl COOTBETCTBYHOLLME CEFMEHThI
Tena (T — rpygHbie, A — 6plOLWLHbIE),

BHYTPU CETMEHTOB — LLEETUHKW,

St — cTurmbl, oBanamu 0603HaueHbI
rpyaHble 1 6pIOLWHbIE HOTU

(pucyHok K. A. NoBLoBOI)

Fig. 2. Chaetotaxy scheme as in the case of Plodia interpunctella laterally,
the indices above the diagram indicate the corresponding body segments
(T —thoracic, A — abdominal), inside the segments are setae, St — stigmas,
ovals indicate the thoracic and abdominal legs (scheme by J.A. Lovtsova)
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A1 A2 A3
T3 Ad

T1 _ A7

<\ |
legs
9 A10

PucyHok 3. l'yceHuupbl cb6okKy, legs — rpyaHble Horu, prolegs — 6ptoLuHbie

x,eg,s b ~A10

Fig 3. Larvae laterally: a — Sitotroga cerealella;

Horu: a — Sitotroga cerealella; b — Pyralis farinalis (hoTo H0. A. JloBuoBoit) b — Pyralis farinalis (photos by J. A. Lovtsova)

crnepywiye paboTs: Bapmanosuu (1978); 3ary-
nseB (1965); T'epacumos (1952); Solis (2006); Hin-
ton (1956); Thyssen (2009); Weisman (1991); Ait-
ken (1963).

KJIIOY AJI UAEHTUD®UKAIIUU
T'YCEHMII] YEITYEKPBLJIBIX —
BPEJIUTEJIE 3EPHA U IPOJIYKTOB
Er'0 MIEPEPABOTKU, PETYJIMPYEMBIX

B CTPAHAX - UMIIOPTEPAX
POCCUICKOI 3EPHOBOI NPOAYKIIUU

1. BproliiHbIe HOTU PEyIIPOBAaHbI, KaXK1as HeCeT
Ha TIOZIONIBE TI0 JiBa KPIOUKa (PUCYHOK 3a, 4a). JKuByT
BHYTPU 3€PHA. . ... Sitotroga cerealella
— I'yceHwmIla C XOPOIIO BhIPAXKEHHBIMY GPIONIHBI-
MU HOTaMU, KaXK/ias HeceT Ha MOMAOIIBe BeHell KPou-
KOB (PUCYHOK 3b, 4b) ... 2
2. Ha npeAcTUTrMajbHOM IIUTKE TIepefHEerpyau
pacrmosioxeHo 3 meTuHky — L1, L2 u L3 (pucyHok 5a)
— Ha npeAcTUrMaibHOM IIUTKE TepPegHEerpyau
pacriosioxkeHo 2 meTuHKY — L1 u L2 (pucyHok 5b). .7
3. Ha A8 meTUHKY MPUCTUTMAJIbHON IPYMIIThI L1
u L2 (11epBble MEeTUHKY, HAXOAAIMECS TTOJ] bIXaJhb-
11eM) PaCIIOJIOXKEHBI GIIU3KO APYT K APYTY U CULSAT OT-

JIeJTbHO WJIY Ha 06IIeM IUTKe (PUCYHOK 6a) 4

A4 AS

prolegs
A5

prolegs

PucyHok 4. ®parmeHT 6ptowka  Fig 4. Larva abdomen
ryCeHuL, C BeHTpasibHOM fragment ventrally:
cTOpoHbI, prolegs — 6ptowHble  a — Sitotroga cerealella;
Horu: a — Sitotroga cerealella; b - Pyralis farinalis

b - Pyralis farinalis (photos by

(choTo 1O. A. NloBL,OBOIA) J. A. Lovtsova)

then placed in a 70% ethanol solution. Carbol fuchsin
staining was used to study faded or weakly pigmented
larvae (Lovtsova et al., 2023).

The larvae were studied and photographed us-
ing a Zeiss Stereo Discovery.V12 stereo microscope
with a Canon EOS 6D camera connected. The result-
ing photographs were processed using Zerene Stack-
er and Adobe Photoshop CC. In some cases, a Hitachi
TM4000 Plus scanning electron microscope was used
for a more detailed study of the morphological charac-
ters of the larvae.

The setae nomenclature is given according to Hin-
ton (Hinton, 1946). The general chaetotaxy using P, in-
terpunctella larva as an example is given in Fig. 2. While
developing the key, the following works were used: Var-
shalovich (1978); Zagulyaev (1965); Gerasimov (1952);
Solis (2006); Hinton (1956); Thyssen (2009); Weisman
(1991); Aitken (1963).

IDENTIFICATION KEY

FOR LEPIDOPTERA LARVAE - PESTS

OF GRAIN AND ITS PRODUCTS
REGULATED BY COUNTRIES IMPORTING
RUSSIAN GRAIN PRODUCTS

1. Prolegs reduced, each bearing two crochets
(Fig. 3a, 4a). Live inside the grain__Sitotroga cerealella

PucyHok 5. NepepgHerpyab,
BupA, cboky: a — Hofmannophila a - Hofmannophila

Fig 5. Prothorax, laterally:

pseudospretella;
b - Pyralis farinalis
(choTo HO. A. JloBUOBOIM)

pseudospretella;
b - Pyralis farinalis
(photos by J. A. Lovtsova)
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PucyHok 7. lonoBa ryceHuL,bl ¢ BEHTPaSIbHOW CTOPOHbI:

a — HanuuMe AMKU Ha HWXXHel rybe y Endrosis sarcitrella,
1 - rpaHuua SMKK; b — oTCYyTCTBME IMKM Ha HUXKHel rybe
y Hofmannophila pseudospretella (choto 0. A. JToBL,OBOIA)

PucyHok 6. ®parMeHT BOCbMOro 6ptoLHOro
cermMeHTa, Bug cboky: a — Hofmannophila
pseudospretella; b — Nemapogon granella
(choTo HO. A. JloBLOBOIA)

Fig. 6. Eighth abdominal segment fragment,
laterally: a — Hofmannophila pseudospretella;
b — Nemapogon granella (photos by J. A. Lovtsova)

Fig 7. Larva head ventrally: a — pit on the labium of Endrosis sarcitrella,
1 - pit edge; b — no pit on the labium of Hofmannophila pseudospretella
(photos by J. A. Lovtsova)

a b

PucyHok 9. TonoBa ryceHuu, cnepeau, 3efeHoi IMHMel nokasaHa BbicoTa
No6HOro TpeyronbHUKa, CUHE — TeMeHHoM WoB: a — Nemapogon granella;
b — Haplotinea insectella (hoTo 0. A. JloBLLOBOIA)

PucyHok 8. MepBbiii 6PIOLIHON CErMeHT C BEHTPasbHOM
cTopoHbl: a — Endrosis sarcitrella; b — Hofmannophila
pseudospretella (cpoTo HO. A. JToBLOBOI)

Fig. 9. Larva head frontally, green line shows the frontal triangle height,
blue — coronal suture: a — Nemapogon granella; b — Haplotinea insectella

Fig 8. First abdominal segment ventrally:
a — Endrosis sarcitrella; b — Hofmannophila

pseudospretella (photos by J. A. Lovtsova)

— Ha A8 1meTUHKY MPUCTUTMAJBHOU Tpynmbl L1
u L2 pacrnosioxeHbl fajieko Apyr OT Apyra U CUpAaT
Ha pasHbIX MUTKaX (PUCYHOK 6b) ... .. ... ... 5

4. HuxHaAg ry6a ¢ 60JbII0N IMKOM, OKpPYy>KeH-
HO¥ YTOJIIIEHHBIM KpaeM (PUCYHOK 7a). I'pymma SV

— Huxuss ryba 6e3 aMku (pucyHOK 7b). Ipymnna
SV Ha Al COCTOUT U3 JBYX IETUHOK (PUCYHOK 8b). . .
_______________________________________ Hofmannophila pseudospretella

5. /liliHa TEMEHHOI'0 LIBa 3HAUUTEJIbHO KOpoye
BBICOTBI JIOGHOTO TPEYTOJIbHUKA U COCTABJISIET MEHD-
1le TpeTU ee NJIUHBI (pPUCYHOK 9a). I'pynna SV Ha Al
COCTOUT M3 IBYX meTWHOK (pucyHok 10a). ['oysioBa
C IIECThI0 XOPOIIIO 3aMEeTHBIMHU TJIa3KaMU C KaXkIou
CTOPOHBL ...\ 6

— JInvuHa TeMEeHHOrO IIBa IPMMEPHO PaBHA BBI-
coTe JIOGHOT'0 TpeyTrobHUKA (PUCYHOK 9b). [pyrima SV
Ha Al COCTOUT U3 TpeX IMEeTUHOK (pucyHok 10Db). I'o-
JIOBA TOJIBKO € 1 mjiy 2 TJIa3KaMU C KaXKJ0M CTOPOHBI
..................................................................... Jpyrue BUBI

6. [M1a3HOE MUTMEHTUPOBAHHOE MATHO HEGOb-
1I0€, IIPOCTUPAETC TOJIbKO MEeXAY 4-M U 6-M IJa3Ka-

— [J1a3HOe MUTMEHTHPOBAHHOE IISTHO 60JIbIIOE
U IIPOCTUPAETCS OT 1-T0 JI0 6-T0 r1aska (pucyHok 11b)
..................................................................... Jpyrue BUAbI

* TlpuMedaHue. Y maBHO 3a(pUKCUPOBAHHBIX
9K3eMIIJIIPOB NUTMEHTUPOBAHHOE IISITHO MOXET
BBIIIBETATH

(photos by J. A. Lovtsova)

— Larva with well-defined prolegs, each bearing
a circle of crochets (Fig. 3b,4b). ... 2
2. 3 setae on prespiracular pinaculum on protho-
rax—L1,L2and L3 (Fig. 5a).. ... 3
— 2 setae on prespiracular pinaculum on protho-
rax — L1l and L2 (Fig. 5b)..............coooiviiiiiee 7
3.0n A8, prespiracular group setae L1 and L2 (first
setae under the spiracle) located close to each other and
placed separately or on the pinaculum (Fig. 6a)_. ... .. 4
— On A8, prespiracular group setae L1 and L2
located far from each other and placed on different
pinacula (Fig. 60)................cooooioioioeeeeeee 5
4. Labium with a large pit surrounded by a thick
edge (Fig. 7a). Group SV on A1l consists of 3 setae
(Fig.8a). ... Endrosis sarcitrella
— Labium without a pit (Fig. 7b). Group SV on Al
consists of 2 setae (Fig. 8b).............................
_______________________________________ Hofmannophila pseudospretella
5. Coronal suture length much shorter than frons
height and is smaller than a third of its length (Fig. 9a).
Group SV on Al consists of 2 setae (Fig. 10a). Head with
6 well-pronounced stemmata on each side ... 6
— Coronal suture length about the same as frons
height (Fig. 9b). Group SV on Al consists of 3 setae
(Fig. 10b). Head with only 1 or 2 stemmata on each side

Other species
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NWOEHTUOUKALMA  IDENTIFICATION

PucyHok 10. ®parMeHT nepBoro
6ptowHoro cermeHTa: a — Nemapogon
granella; b — Haplotinea insectella
(choTo HO. A. JloBLOBOW)

Fig. 10. First abdominal segment
fragment: a - Nemapogon

granella; b — Haplotinea insectella
(photos by J. A. Lovtsova)

PucyHok 12. [leBATbli 6ptoLLHOM
cermeHT cboky: a — Pyralis
farinalis; b — Chilo suppressalis
(cpoTo HO. A. JloBLOBOW)

Fig. 12. Ninth abdominal segment,

laterally: a — Pyralis farinalis; b — Chilo (photos by J. A. Lovtsova)

suppressalis (photos by J. A. Lovtsova)

7. Ha A9 Tpu, nHorpa ABe LEeTUHKU Pyl L

(PHCYHOK 128)........oiiioioiieeeeeeeeeee e 8
— Ha A9 onmHa meTuHKA rpynisl L (pucyHoK 12Db).
..................................................................... Jpyrue BUAbI
8. SD1 6e3 ckJIePOTHM30BaHHOI0 KoJiblla Ha T2, T3,
AL (PUCYHOK 13@).......ooiiioiiiiieeeeeeeeeeeee 9
—SD1 Ha T2, T3 unu Al OKpy>XeHa CKJIEPOTU30-
BaHHBIM KOJIbIOM (pUCyHOK 13b)... ... 11

PucyHok 14. MepepHerpyab AopcanbHO U hparMeHT OeBATOro 6proLHOro
cerMeHTa narepanbHo: a — Pyralis farinalis, T1; b — Etiella zinckenella, T1;
¢ — Pyralis farinalis, A9; d — Etiella zinckenella, A9 (choTo HO. A. JloBL0BOI)

Fig. 14. Prothorax dorsally and ninth abdominal segment fragment

laterally: a — Pyralis farinalis, T1; b — Etiella zinckenella, T1;
¢ — Pyralis farinalis, A9; d - Etiella zinckenella, A9
(photos by J. A. Lovtsova)

PucyHok 13. CpegHerpyab c6oky:

a - Pyralis farinalis, b — Ephestia kuehniella
(choTo HO. A. JToBUOBOW)

Fig. 13. Mesothorax, laterally; .
a — Pyralis farinalis, b — Ephestia kuehniella (Fig.12a) ... 8

PucyHok 11. lonoBbl 3athMkcnpoBaHHbix 6onee 30 neT Hasapg ryceHuu,
umnchpamm 0603HaueHbl Fasku, CTPESIKOW NoKa3aHo HeCKOJIbKO BbiLBeTLIEe
NUrMeHTUPOBaHHOE NaTHO: a — Nemapogon granella; b — Nemapogon cloacella
(choTo HO. A. JloBUOBOI)

Fig. 11. Larva heads fixed more than 30 years ago, numbers indicate
stemmata, arrow shows slightly faded pigmented spot:

a— Nemapogon granella; b — Nemapogon cloacella (photos by J. A. Lovtsova)

6. Stemma pigment spot
small, extending only between
the 4™ and 6™ stemmata and
does not reach the 3" stemma
(Fig. 11a)* . Nemapogon granella

— Stemma pigment spot
large and extends from the 1%
to the 6™ stemma (Fig. 11b)... ...
.............................. Other species

* Note: In specimens fixed
longer ago, the pigment spot
may fade.

7. On A9 three, some-
times two setae of the group L

— On A9 one seta of the

group L (Fig. 12b)....................... .
.............................. Other species

8. SD1 without sclerotized ring on T2, T3, Al

(FI8. 13).. .o 9
—SD1 on T2, T3 or Al surrounded by sclerotized
Ting (Fig. 13D).....ooooeeeeeeeeeeeeeeeee 11

9. Prothoracic shield without pattern (Fig. 14a). On
A9, 3 setae of the group L (L1, L2 and L3) (Fig. 14¢)... 10
— Prothoracic shield with dark spots (Fig. 14b). On
A9, 2 setae of the group L (Fig. 14d) Other species

a

PucyHok 15. ®dparmMeHT feBsAToro 6pioLwHoro
cerMeHTa, Bug, cboky: a — Pyralis farinalis;
b — Aglossa dimidiatus (cpoTo 0. A. JloBL,0BOI)

Fig. 15. Ninth abdominal segment fragment,
laterally: a — Pyralis farinalis; b — Aglossa
dimidiatus (photos by J. A. Lovtsova)
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. SD1

St

d

PucyHok 16. ®parMeHTbl nepegHerpyamn n nepsoro 6proLwHOro Fig. 16. Fragments of prothorax and first abdominal segment,
cermMeHTa, BUp, c60Ky, 3eneHoi JIMHUel nokasaHo pacnonoxeHue laterally, green line shows location of setae L1 and L2 relative
WeTUHOK L1 n L2 oTHocuTenbHo ocu Tena: a — Aphomia to the body axis: a — Aphomia cephalonica, T1; b — Ephestia
cephalonica, T1; b — Ephestia kuehniella, T1; c — Galleria kuehniella, T1; ¢ — Galleria mellonella, A1; d — Ephestia
mellonella, A1; d — Ephestia kuehniella, A1 (cboTo HO. A. JloBuoBoin)  kuehniella, A1 (photos by J. A. Lovtsova)

PucyHok 17. CTUrma Ha nepegHerpyam, 3efeHomn
JIMHWEN NoKasaHa ToMWMHA NepUTPEMbI:

a — Aphomia cephalonica; b — Aphomia gularis
(choTo 0. A. JloBuOBOW).

Fig. 17. Stigma on prothorax, green line shows

the peritreme thickness: a — Aphomia cephalonica;
b — Aphomia gularis (photos by J. A. Lovtsova).

a b

PucyHok 18. lonoBa ryceHuu cnepepu: a — Apomyelois ceratoniae;
b — Ephestia kuehniella, 1 — TemeHHom woB (cpoTo 0. A. JToBLOBOW)

Fig. 18. Larva head frontally: a — Apomyelois ceratoniae; b — Ephestia
kuehniella, 1 — coronal suture (photos by J. A. Lovtsova)

9. [lepenHerpynHou muT 6e3 pucyHkKa (PUCYHOK
14a). Ha A9 Tpu meTuHku rpymmns: L (L1, L2 u L3) (pu-
CYHOK L4C). ..o 10

— IlepemHETPYAHOM MIUT IMTOKPHIT TEMHBIMY TISAT-
HaMmu (prUCcyHOK 14b). Ha A9 fBe MEeTUHKY TPYIIIHI L
(PucyHOK 14d).......ooooooiieeeee, Jlpyrue BUbI

10. A9 c ogHoi meTtuHKOU SV (pucyHok 15a). Ko-

JIMUECTBO BUIUMBIX TJIa3KOB IBHO MeHbIIe 5 (pUcy-

HOok1a,1b)..............cccec............Pyralis farinalis
— A9 ¢ gByms meTuHKaMu SV (pucyHok 15b). T'o-
JIOBA C 6 TIIABKAMMY. ... ... Jpyrue Buabl

11. SD1 Ha Al OKpy)XeHa CKJIEPOTU30BAHHBIM
KoJIb1IOM (pUCyHOK 16¢). lleTnHkYM L1 1 L2 Ha nipef-
CTUIMAJIbHOM IUTKE IIePeLHErpyLy PaclloIOKeHbl
BJIOJTb OCHU TeJia (PUCYHOK 16@)............................. 12

— SD1 Ha Al He OKpy>XeHa CKJIepPOTU30BaHHBIM
KoJibIloM (prcyHOK 16d). llletrnku L1 u L2 Ha mipef-
CTUTMAaJIbHOM LIUTKe MepPeHErPYLU PACIOJIOKEHBI
rorepex ocu teya (PUCyHOK 16b). ... 13

12. CkiiepoTr30BaHHOE KOJIbLI0 BOKPYT SD1 Ha Al
u A8 HemnoJiHOe. [lepuTpeMa CTUTM C KayLaJlbHOU CTO-
POHBI ToJIIIEe (PUCYHOK 17a). IuTku meTuHOK D1 u D2
Ha GPIOIIHBIX CErMEHTaX He IUTMEHTUPOBAHEL . ...
.......................................................... Aphomia cephalonica

— CKJIEPOTU30BaHHOE KOJIbLIO BOKPYr SD1 Ha Al
u A8 mmosiHoe. [TlepuTpeMa CTUTM OIUHAKOBOM TOJIIITY-
HBI 10 BceMy AuaMeTpy (pucyHok 17b). lluTku meTu-
HOK D1 1 D2 Ha GPIOIIHBIX CETMEHTaX IUTMEHTHUPOBA-
HBL Aphomia gularis

13. TeMeHHO 1IOB cy1ab0 BBIPaKeH, KOPOTKUH
UJIu OTCYTCTBYeT (pucyHOK 18a). Ha A1-A7 BoKpyT

10. A9 with one setae SV (Fig. 15a). Number of vi-
sible stemmata clearly less than 5 (Fig. 1a, 1b)

e Pyrralis farinalis
— A9 with two setae SV (Fig. 15b). Head with 6
StEMMAta. ... Other species

11. SD1 on A1l surrounded by sclerotized ring
(Fig. 16c). Setae L1 and L2 on prespiracular pinac-
ulum of prothorax located along the body axis
(Fig. 16a) 12

PucyHok 19. LecTow
6ploLLHOl cermMeHT, BUp, cboky: segment, laterally:

Fig. 19. Sixth abdominal

a — Apomyelois ceratoniae;
b — Ephestia kuehniella
(choTo HO. A. JloBLOBOW1)

a — Apomyelois ceratoniae;
b — Ephestia kuehniella
(photos by J. A. Lovtsova)
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meTUHKY SD1 IprCcyTCTBYET MOJIYKPYTIoe IATHO (pu-
CYHOK 192) ..o

— TeMeHHOU 1IOB JJIMHHBIMN, XOPOIIO BhIPa)KeH-
HbIl (pucyHOK 18b). Ha A1-A7 BOKpYT meTUHKY SD1
OTCYTCTBYET ITOJYKPYIJIOe IATHO (prcyHOK 19b) . 14

14. IlluTku Ha A1-A8 oTCyTCTBYIOT (PHCYyHOK 20a)

.......................................................... Plodia interpunctella
— IMutkm Ha A1-A8 Xx0poIno 3aMeTHBI (pUCy-
HOK 20b). . 15

15. PaccTtognue oT SD2 pmo cturmbl Ha A8
B 2—3 pasa 60JIbIIIE TOPU30HTAJIBHOTO IaMeTpa CTUT-
MBI (PUCYHOK 21@). ... 16
— PaccTognue ot SD2 0 cTurMbl Ha A8 mpuMep-
HO PaBHO FOPU30HTAIIBHOMY JUAMETPY CTUTMBI (PUCY-
HOK 21D) ) 17
16. Cturma Ha A8 Takoro ke pasMepa, Kak CKJe-
POTM30BAaHHOE KOJBIIO BOKPYT SD1 Ha A8 (pUCYHOK
22c). Cturma Ha T1 B ;maMeTpe MIPUMEPHO paBHa pac-
CTOSTHUIO MeXx Ay meTuHkaMu L1 u L2 (pucyHok 22a). .
— Crurma Ha A8 B 2—3 pasa MeHbllle, YeM CKJIIePO-
TU30BaHHOE KOJIBIIO BOKPYT SD1 Ha A8 (pucyHoK 22d).

CturMma Ha T1 B guaMeTpe 9BHO MeHbIlle PaCCTOAHUSI

PucyHok 21. BocbMoli Fig. 21. Eighth abdominal
6ptowHoOM cermeHT, Bup, cboky,  segment, laterally, green line
3eneHol NMHMEN nokasaH shows the stigma diameter
nuameTp cTurMmbl n pacctosiHne  and the distance from the

oT cTurmbl fo SD2: a — Ephestia  stigma to SD2: a — Ephestia
kuehniella; b — Cadra cautella kuehniella; b — Cadra cautella
(choTo HO. A. JloBUOBON, (photos by J. A. Lovtsova,

M. I. KoBaneHko) M. G. Kovalenko)

T

L2

Q©

4
L1

g d

!

i ? ; " " i @ b;

PucyHok 20. lN'yceHuubl, BUA,
cboky: a — Plodia interpunctella;
b — Ephestia kuehniella

(choTo HO.A. JloBL,OBOW)

Fig. 20. Larvae, laterally:
a - Plodia interpunctella;
b — Ephestia kuehniella

(photos by J.A. Lovtsova)

— SD1 on Al not surrounded by sclerotized ring
(Fig. 16d) Setae L1 and L2 on prespiracular pinaculum
of prothorax located across the body axis (Fig. 16b).. 13
12. Sclerotized ring around SD1 on Al and A8
incomplete. Peritreme of the stigma is thicker on the
caudal side (Fig. 17a). Pinacula of setae D1 and D2 on

— Sclerotized ring around SD1 on A1 and A8 com-
plete. Peritreme of the stigma with the same thickness
across the entire diameter (Fig. 17b). Pinacula of setae
D1 and D2 on abdominal segments pigmented ... ...
.................................................................. Aphomia gularis

13. Coronal suture poorly expressed, short or ab-
sent (Fig. 18a). On A1-A7, semicircular spot around
seta SD1 (Fig.19a)...............

— Coronal suture long, well-expressed (Fig. 18b).
On A1-A7, no semicircular spot around seta SD1
(FIg. 19D)...oieeeeeeeeeeeeeeee, 14

14. Pinacula on A1-A8 absent (Fig. 20a).................
........................................................ .Plodia interpunctella

— Pinacula on A1-A8 clearly visible (Fig. 20b).. 15

15. Distance from SD2 to stigma on A8 is 2-3 times
greater than the horizontal diameter of the stigma
(FIg. 218). ..o,

— Distance from SD2 to the stigma on A8 is ap-
proximately equal to the horizontal diameter of the
stigma (Fig. 21b) 17

A8

SD1

) st

C

PucyHok 22. Oco6eHHOCTU XeTOTaKCum

B 06nacTu nepegHerpyamv U BOCbMoro
6proLHOro cerMeHTa, BUA, cboky,
3es1eHOW JIMHMel NoKasaHbl
pacctosiHus: a — Ephestia kuehniella, T1;
b — Ephestia elutella, T1; c — Ephestia
kuehniella, A8; d — Ephestia elutella, A8
(choTo HO. A. JloBuoBO#, M. T. KoBaneHko)

Fig. 22. Features of chaetotaxy in the area of the prothorax

and the eighth abdominal segment, laterally, green line shows the distances:

a — Ephestia kuehniella, T1; b — Ephestia elutella, T1; c — Ephestia kuehniella, A8;
d — Ephestia elutella, A8 (photos by J. A. Lovtsova, M. G. Kovalenko)
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PucyHok 23. CpaBHeHue

Fig. 23. Comparison of the
onvH D1 v D2 Ha yeTBepToM  lengths of D1 and D2 on the
6prowHom cermeHTe y Cadra fourth abdominal segment

cautella, seneHou nuHnen
nokKasaHbl paccToAHMUS
(choTo HO. A. JToBUOBOW)

in Cadra cautella, green
line shows the distances
(photos by J. A. Lovtsova)

Mexnay meTuakaMmu L1 u L2 (pucyHok 22b). ...
.................................................................. Ephestia elutella

17.D2 Ha A1-A8 gaunHHee D1 B Ba — ABa C I10JIO-
BUHOM paza (pUCyHOK 23) Cadra cautella

— D2 Ha A1-A8 giuHHee D1 B Tpu — 4Tk pa3.... 18
18. PaccTossuue mexay V1 Ha T3 B 1Ba pa3a MeHb-
1Ie, yeM paccTosgHue Mexay V1 v TasuKaMu.................
.................................................................. Cadra figulilella
— Paccroguue mexnay V1 Ha T3 B Tpu — I49Th pas
MeHbllle, YeM PACCTOSAHUE MexXy V1 U Ta3uKaMu ...

Cadra calidella

3AKJ/IIOYEHUE

IToAroTOBJIEH WJIIIOCTPUPOBAHHBIN KJIIOY IJIS BUIO-
BOU uAeHTU(DUKAIIUY T'yCEeHUI] 14 BUIOB U3 YEeThIpEX
CeMEMCTB YENTYeKPbLIbIX — BPENUTEJIEH 3epHA U TTPO-
IIYKTOB €T0 ITepepaboTKy, PeryimpyeMbIX B CTpaHax —
UMITIOPTEePaxX POCCUNCKOM 3€PHOBOM TIPOYKITUU.

JlanHas paboTa MOXKeT OBbITD II0JIe3HA [IJIST CIIeI -
aJIMCTOB B 06JIACTH 3aIIUThI ¥ KApaHTHUHA PaCTeHUH,
a TaKXke IJg 00yJarouuxcs B YUeOHBIX 3aBeIeHUIX
10 TIPOUITI0 «CETbCKOE X03IHUCTBO».

Bnazodaprocms. ABTOPHI BBIpa)kaioT 6jaro-
JLApHOCTb KypaTopy KOJIJIEKIIUU YellyeKPhIIbIX 30-
osiornueckoro nucruryra PAH C. 10. CuHeBy 3a BO3-
MOKHOCTb Pab0oThI ¢ POH/IOM I'YCEHUIL, COTPYAHUKAM
ornena MCU ®I'BY «BHUUKP» C. 10. MyxaHOBY
u C. O. [loTaHMHOU 3a IMpeAoCcCTaBieHre MaTepuaaa
o A. ceratoniae, a Takxxe P. A. JloBuioso# (MockBa)
3a roMolb Ipu paboTe ¢ pykonuchio. PaboTa BeIIION-
HeHa B paMKaX OCyJLapCTBEHHOTO 3aJaHUs, TeMa
1124092500113-4.
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16. Stigma on A8 is the same size as the sclero-
tized ring around SD1 on A8 (Fig. 22c¢). Stigma on T1
is approximately equal in diameter to the distance be-

— Stigma on A8 is 2—-3 times smaller than the
sclerotized ring around SD1 on A8 (Fig. 22d). Stigma
on T1 is clearly smaller in diameter than the distance
between the setae L1 and L2 (Fig. 22b)

................................................................. Ephestia elutella
17. D2 on Al - A8 is 2-2.5 times longer than D1
(FIg.23) .o Cadra cautella

—D2on Al - A8is 3-5 times longer than D1, 18
18. Distance between V1 and T3 is half the dis-
tance between V1 and the tarsus ........ Cadra figulilella
— Distance between V1 and T3 is three to five
times smaller than the distance between V1 and the

tarsus Cadra calidella

CONCLUSION

An illustrated key has been prepared for the species
identification of larvae of 14 species from four Lep-
idoptera families of pests of grain and its processed
products, regulated in countries importing Russian
grain products.

This work may be useful for specialists of plant
protection and quarantine, as well as for students of
educational institutions majoring in agriculture.
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