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involved in olfacting is characteristic
of both sexes; therewith, from the 6
segment and further on the number
of Type 1 sensory hairs is higher in
females. Other sensilla are sparse; sense
cones are prevalent in females from
the 6" segment and further on (but
differences are very slight). In contrast,
sensory hairs of Type 1 are abundant
in males on the pedicel and the first five
segments; the number of Type 2 sensory
hairs in males is slightly higher than in
females. In moth males, these sensory
hairs are involved in detection of sex
pheromones which, according to some
experts, holds true for Callosobruchus
makulatus, as well [12].

Sex differences in size are also
affected by temperature [17]. Therewith,
females are always larger than males,
but size differences are less prominent
at lower environmental temperatures.
Moreover, temperature affects the sex
ratio: the higher the temperature is the
higher the number of males is.

Thus, the cowpea beetle displays
polyphenism which is driven by a
complex of genetic and environmental
factors. It represents the adaptation
mechanism to various environmental
conditions.

The cowpea beetle belongs to the
species in which sex dimorphism is
morphologically poorly expressed and
is primarily manifested in the antenna
length and number of sensory hair.
This is attributed to the pheromone
reproduction and reproductive behavior
in both sexes.
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AHAJIN3 SHTOMO®AYHBI
CKJIAICKVX [TIOMEITEHUI

npeanpuaThin xnebonpoaykrtos CTaBponosbCKOro Kpas

C.B. Tumenos, azpornom Ilamuzopckozo punuana ®PIcyY « BHUNUKP»

Wsyuenne BpeguTerneli 3amacoB Xpa-
HSAIIENCSA Ce/TbCKOXO03AMICTBEHHOI IIPO-
DYKUMH AB/IAETCA OfIHUM U3 BaKHEMIINX
M OOLIMPHBIX PasfenoB MPUKIALHOI
SHTOMOJIOTUN.

BrisBIeHME BUIOBOTO COCTaBa CKIIaI-
CKOII 3HTOMO(AYHBI, M3y4YeHUe ee pac-
IPOCTPaHEeHNs, CIOCOO0B OOHAPYIKEHMs
SAB/IAETCA aKTYa/IbHbIM /1A ,lIaIIbHeI?I-
meil paspaboOTKM U COBEPLIEHCTBO-
BaHUA METOMIOB JIOKAIM3aLMy O4YaroB
u Mep 60ps6bI ¢ Bpenuresimut. [loaTomy
B Havaste 60-x rogos XIX Beka Pycckoe
OHTOMONOrNYeckoe OOIIeCcTBO CHTaMu
Y4eHbIX-3HTOMOJIOTOB IIPOBEJIO OIHO U3
HepBBIX 00C/IefOBaHNMIT GO/IBLIOTO YNC-
71a TIPOIOBOIbCTBEHHDIX CK/IA[0B, IIOCTIE
4ero B 1862-1865 rr. 6511 011y 61IMKOBaH
O(I)I/ILH/IaIIbeII‘ﬁ CIIICOK BBIABJICHHBIX
HACEeKOMBIX-BpefNTeNell XIeOHbIX 3a-
macoB. B Bropo SHTOMOMOTMY, OTKPBI-
toe B Caukr-Iletepbypre B 1898 romy

Puc. 1. Tpozodepma usmenuueas

(T. variabile Ball.)
(http://www.fao.org/docrep/016/k3267r/
k3267r.pdf)

Fig. 1. T. variabile Ball.
(http://www.fao.org/docrep/016/k3267r/
k3267r.pdf)

B Poccuu nayxa 06 ambapHvix épedoumensix pazeusaem-
A1 yxce 607ee 08yx cronemuii, ¢ MOMeHMA Op2anu3auuy
6 1765 200y VImnepamopckozo Bonvro-Ixonomuueckozo
Obuiecmea, uenvio Komopozo 6vino pacnpocmparerue
cpedu HaceneHU NONE3HbIX 3HAHULL N0 3eMTIe0enuto,

6 MOoM 4ucse u no XxpaneHuro 3epHa.

¥ BO3I/IAB/IIEMOE PYCCKIM SHTOMO/IOTOM
W.A. TTopunnckum (1848-1916), co Bceit
CTpPaHBI IPUXOAVIIN IVChMA U IIOCBUIKA
c o6pasiaMu 3apayKeHHOTO 3epHa, II0CTIe
Jero KBanuQpuUupOBaHHbIE CIIeLai-
CTBI IaBa/IM peKOMEHJALUM II0 U36aB-
JIEHVIIO OT BPeluTeNIell I COXpaHEeHNIO
TOBApHOTO 1 CeMeHHOro 3epHa. Kpome
TOTO, 9Ta OpraHuU3aLys U3aBana 6po-
LITIOPBI ¥ KHUTY 11O BPeAUTELSIM X/IeOHbIX
3aI1aCOB, IpeHa3HaYeHHBIE [/IS IIIPO-
KOro Kpyra yntaresneit. Cpeayu HUX Haul-

Puc. 2. Tpozooepma uepnas
(Trogoderma glabrum Hb.)
(http://www.pesticidy.ru/pest/
trogoderma_glabrum)

Fig. 2. Trogoderma glabrum Hb.
(http://www.pesticidy.ru/pest/
trogoderma_glabrum)

6oree IEHHBIMU SABTIAIOTCSA GPOIIIOPEI
N.A. TlopunHckoro: «3epHOBas MOJb
M TIPOCTENLINIT CIIOCO0 ee YHUYTOXKe-
uusa» (1902, 1909) u «Hacekomble,
BpepsLye XMeOHOMY 3epHY B ambapax
u cknagax» (1913) u gpyrue, B KOTOPBIX
OICAaHBI OCHOBHBIE BPeIUTEN U MEPBI
60pb6bI C HUMU [8].

[TeppoHauanbHO B rpymmy ambap-
HBIX BpefuTesell BKIOYaIM JIMIIb
HECKOJIbKO BUJOB >KYKOB, 0abodek
W KJTelLieit, MUTAIOLIXCS 3epPHAMU XT1e6-

Fig. 3. Trogoderma granarium Everts
(http://coleop123.narod.ru/coleoptera/
Trogoderma_granarium.htm)

Puc. 3. Kanposutii #yx Trogoderma
granarium Everts
(http://coleop123.narod.ru/coleoptera/
Trogoderma_granarium.htm)
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Fig. 4. Dermestes lardarius L.
(http://bortnic.ru/2p=2358)
] . y

Puc. 4. Koxceeo semuunnvlii
(Dermestes lardarius L.)
(http://bortnic.ru/?p=2358)

HBIX 371aK0B. OTHAKO MTOHATHE «aMbap-
Hble BpeuTeNn» yMeeT 6ojee MMpo-
kuit cMmbici. Crofja BXOAT HaceKOMbIe
¥ KJIELLM, BPeJsLiyie He TONbKO XIeOHO-
MY 3€pHY U IPOAYKTaM ero nepepabor-
KU, HO ¥ 6000BBIM, MaC/IMYHBIM KY/Ib-
TypaM, CyLIeHbIM GPYKTaM ¥ OBOLIAM,
JIEKApCTBEHHBIM TpPaBaM, PaslTMYHBIM
OPSHOCTAM, TabaKy, KOHFUTEPCKUM
M3IENUSAM, a TaKXXe PasHOOOpasHBIM
IIPOAYKTaM >XVBOTHOTO IIPOVMCXOXKE-
Hus. Il OMHMX HACEKOMBIX XpaHs-
I{MeCsI IIPOJYKTHI SIBSIIOTCSI OCHOBHOI

B 1924 200y npu 06cnedo-
6aHUU 3EPHOXPAHUTULY,
Cesepoxasrasckozo pe-
2UOHA CneuuanuCmamu-
aHmomonozamu 6vL10
o6napyicero 13 6udoe
epedumereii npo0060Ib-
cmeenHwvLx 3anacos [4].

Puc. 5. Kosceed uepnutii k08posutii
(Attagenus unicolor F.)
(http://www.dermestidae.com/
Attagenusunicolorunicolor.html)

Fig. 5. Attagenus unicolor F.
(http://www.dermestidae.com/
Attagenusunicolorunicolor.html)
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IULelt, g GPYTUX — JIUIIb MECTOM
00uUTaHUs, TIe OHM HAXOHAT ceOe MHOoe
nporyranye (IleCHeBble IPUOBL, APY-
I'vie HaCEKOMBbIE).

B Hacrosmee BpeMsA TEPMUH «aM-
GapHble Bpe[UTENI» YCTAPET, TOCKOMb-
Ky CaMo CTIOBO «aMbap», 0603HavaBIIIee
XOJTIOJHOE CKIAfICKOe TOMEIleHNe He-
607IBIIOrO Pa3Mepa, BHIIIIO U3 YIIOTpe-
6envst. VISMEHMTICD TUIIBI 3€PHOXPA-
HUUL,. B cOBpeMeHHBIX 371€BaTOPaX,
OCHAILIEHHBIX CUCTEMAaMM AKTUBHO-
TO BEHTUIMPOBAHMS, TEPMOMETPUU
M aBTOMAaTM3ALMEeNl TEXHOTOTMYECKUX
MPOIIECCOB, COCTOSIHME XPAHAI[ETOCS
3epHa HAXONUTCS IO IOCTOSHHBIM
KOHTpOZeM. B 3aBucumoctu ot popa
esITeNIbHOCTH, C YYeTOM COBPEMEHHO-

IO CAaHUTAPHOTO COCTOSHUA U IPOBO-
AMMBIX Mep 60pbObI, Ha IPERIPUATHSX,
XPaHSIIINX U IepepabaThIBAOIINX XIe-
6OIPORYKTBI, CTIOXKITIACh CBOS OIIpefie-
JIeHHast SHTOMO(dayHa, OT/INYAOLIAsACA
OT TOJf, KOTOpas MMejIa MeCTO B Havaje
npomtoro ctoneTys. [loaTomy MHOTTIE
TAHHBIE IO 3TOM TPyIIe BpemuTenei
ycTapenu.

Wsydyenne Bpepmureneil  3amacos
Ha CeBepHoMm KaBkase, B ToM uucie
n B CTaBpOIO/IbLCKOM Kpae, Hauanoch
¢ cepegyHbl 20-X TOJOB.

BcecropoHHee BHUMaHHNE B 3TOT
nepuop, K mpobmeme 60ppbbI C Bpe-
IUTE/IMU XIeOHBIX 3alIaCOB BBI3BATIO
M OTPOMHBINl CIIPOC Ha JIUTEpaTypy.
B nepuopmyeckoit neqaTy nyonmKoBa-
JIOCh MHOTO CTaTeil Ha 9Ty TeMY, Hallli-
CaHHBIX crienuanucTamu. B «V3Bectmax
Cesepo-KaBkasckoit KpaeBoli CTaHIIUI
3amThl pacteHnit» (. Poctos-Ha-JJoHy)
BBIXO[IUT PsJi HAyYHBIX HyOIMKAIWil
H.H. Apxanrenbckoro: «Heckonbko Ha-
OmopeHni Hajl pasIMYHBIMY CIIOCOOaMU
60pbOBI ¢ aMOAPHBIMU BPETUTEAMI»
(1925), I'H. Jlannuna: «Matepuabl
K 9KOHOMIYECKOMY 3Ha4eHMI0 aMbap-
HbIX Bpeputerneit B CeBepo-KaBkasckom
Kkpae» (1926), B.H. 3panoBckoro «Am-
OapHble BpeguTemy TepcKoro okpyra
u Mepbl 6oppbel ¢ Humm» (1936)
u gpyrye. V3agaBamuch KHUTU U OIIpe-
TeNUTeN BUIOB HACEKOMBIX M KJIeIIeil:
E.B. 3Bepe3om6-3yboBcknit: «Onpene-

Puc. 6. Kosceed HopuuHuxoslil
(Anthrenus scrophulariae L.)
(http://nature.doublea.ru/index.
Pphp?p=101680652305)

Fig. 6. Anthrenus scrophulariae L.
(http://nature.doublea.ru/index.
php?p=101680652305)

JIMTENb IIABHENIINX HaCeKOMBIX, BCTpe-
YAIOIIMXCS B 3epHE ¥ 3€PHOBBIX IIPO-
mykTax» (1923, 1925), C.J. Illopoxos:
«Bpenntenyu 3epHa 1 3epHONIPOLYKTOB
u 60opbba ¢ HuMm» (1929), «AmbapHsbIie
BpepuTenu u 6opbba ¢ HuMu» (1933),
A.A.Topsaunos: «Bpenureny 1 601e3Hu
B ambapax u 6opbba ¢ Humm» (1931),
IL.1I. PymsiHiieB: « AMOapHbIe BpefUTEN
" Mepbl 60ppOBI ¢ HUMM» (1940).
Oco6y10 1IeHHOCTb IIPENCTaBIAI0T
MHOTOYMCIEHHble ~PYKOBOACTBA IO
OIIpefie/IeHMI0 BpelMTeNell 3aIlacos,
B TOM 4JCJIe KAPAHTVHHBIX BUJIOB 1 BU-
TOB, OTCYTCTBYIOIMX B Poccyu, Anex-
caHppa AnekcaHfipoBuya Bapimanosuya,
B ToM uucne «KapaHnTuHHble U gpyrue
BUJBL OKYKOB-BpeUTEIel IPOMBIII-
JIEHHOTO CBIPbA U IIPOJOBO/IbCTBEHHBIX
3amacoB» (1975), «I'yceHuipr 6abodex,
BCTpeYalolyecs Py SKCIepTH3e MOfKa-
PaHTVMHHBIX MaTepuasnos (1978), a Taxxe
Anexces KoHcTaHTHHOBIMYA 3aryisgeBa
«Momny ¥ OTHEBKM — BpefuTeNN 3epHa

Ha cez00nawnuii 0env puck 3a603a Ha meppumopuio
Poccuu kapanmunnoix u 0pyzux onacHvix épeoumerneti
MHO20KpamHo 603pacmaem 6 C613U ¢ 6CynaeHuUem
Hawell cmpanvl 8 mecHvle IKOHOMUUECKUE 63AUMOO-
HOWEHUS ¢ OpyzumMu 20cydapcmeamu, a maxice ¢ Hapac-
maruwumu 06vemamu nepemenseHUsT CeMEHHO20 Mate-

puana.

Y TIPOJIOBO/IBCTBEHHBIX 3am1acoB» (1965)
u psp apyrux pabor. K coxaneHnio,
MHOTHe 113 HUX CTa/u yxe 6ubmmorpa-
(buyecKoil pefKoCTbIO.

B 50-x n 60-x rogax uccineqoBaHms
B 0071aCTM M3y4YeHNs CKIaJCKOV SHTO-
Modayns! CTaBpOIIO/Ibs OBLIN IPOROTI-
JKEHBl  CIIeIMA/INCTOM-3HTOMOJIOTOM
I1.K. Yepubiuessim (1956), KOoTOpBDIit
Hanboree IMOMTHO BBIABUI BUJOBOIL CO-
CTaB BpefNTesIell 3aIlacoB B CTEIHBIX
paitonax kpas. B nepuon c 1986 mo 1992
rofbl crienyanuctoM Ilaruropckoii ka-
panTrHHOIT mabopatopueit B.JU. Jlan-
LIOBBIM TIPOBOAWINCH 006CIefOBaHMA
npepupuATnii CTaBpoIOIbLCKOTO Kpas
u pecny6muk CesepHoro Kaskasa mo
BBISIBJIEHMIO BUIOBOTO COCTaBa Hace-
KOMBIX 3epHOXpaHmml. B pesynbraTe
IPOBeIEeHHOI PabOThI UM OBIIO BBISB-
JIeHO 64 BUJA KeCTKOKPBIIbIX HAaCEKO-
MBIX, OTHOCAIIMXCA K 21 cemericTBy [1].

O6crnenoBanyss  3epHOXpPaHMINLLL
B CraBpOIlOIbCKOM Kpae, IIPOBO-
IOVIMBble Ha IIPOTSKEHUM IOC/IeTHUX
JIeT, MOKasaaM, YTO SHTOMOdayHa 3a
nocnefHne 50 sieT 3HAYMTENLHO U3-
MeHunach. Ha ceropHAmHuMI HeHb
BBIABIIEHO Oomee 60 pasIMyHBIX BU-
IoB HacekoMbIX [3]. CambIMu pacmpo-

CTpaHEHHBIMM, IIPAKTUYECKN Ha BCex
HPeApUATAAX XIe60IPOLYKTOB Kpas,
ABJIAIOTCS TIPENCTABUTENN CEMEICTB
monrorocukos (Curculionidae), yepHo-
tenok (Tenebrionidae), mmockoTenok
(Cucujidae), xoxxeenoB (Dermestidae).
He Menee cepbesHbIl Bpell HaHOCAT
JelllyeKpbUIble U3 CeMelCTBA OTHEBOK
(Pyralidae). K maccoBbIM BuaM Bpef-
TeJIell OTHOCATCA 12 BUIOB: 3€pHOBOM
kamomoHHrK (Rhizopertha dominica
E), ambapusit gonronocuk (Sitophilus
granarium L.); pMCOBBIII [ONMTOHOCUK
(Sitophilus oryzae L.); MaBpuTaHCKas
kosaBka (Tenebrioides mauritanicus L.);
cypuHamcknit  mykoer, (Oryzaephilus
surinamensis  L.); MYKO€J,  pbDKIII
(Cryptolestes ferrugineus St.); 60/b1IO
myuHoit xpymak (Tenebrio molitor L.);
Mmanblit MyuHoit xpymak (Tribolium
confusum Duv.); 6ymaBoychlit My4HOI
xpywak (Tribolium castaneum Herbst);
3epHOBasg Monb (Sitotroga cerealella
Oliv.); mokHasg ambapHas OrHEBKa
(Plodia interpunctella Hbn.); sepHoBas
orueBka (Ephestia elutella Hbn.).
OpHako HapsAfy C yBeIMYeHUEM
41CIa BUIOB, KOTOPBIE B TOI VTV MHO
CTelleHV HAHOCAT BpeJ XpaHsILencs
IPOAYKLNMY, HAOTIOHAETCSI U3MEHEHIE
YMCTIEHHOTO  COOTHOLICHUSI MEXHAY

Puc. 7. Anthrenus picturatus Sols.
(http://www.zin.ru/ANIMALIA/
COLEOPTERA /rus/antpicda.htm)

Fig. 7. Anthrenus picturatus Sols.
(http://www.zin.ru/ANIMALIA/
COLEOPTERA /rus/antpicda.htm)

HuMyu. CpaBHUTEIbHBIN aHAINM3 MaH-
HBIX COBPEMEHHOTO COCTOSIHVSI CKIIaf-
ckoit  sHTOMO(ayHsl CraBpOHO/b-
CKOTO Kpasi M JIUTEPATyPHBIX JAHHBIX
MIPOLUIBIX JIET MOKA3aJl, YTO 3ePHOBAsI
(xakaoBas) orueBka (Ephestia elutella
Hbn.), eme monBeka Has3aj BCTpedas-
wasicsi UMb B 3epPHOXPAHWINILAX

Puc. 8. Kosnceeo Illedppepa
(Attagenus schaefferi Herbst)
(http://www.pesticidy.ru/pest/
attagenus_schaefferi)

Fig. 8. Attagenus schaefferi Herbst
(http://www.pesticidy.ru/pest/
attagenus_schaefferi)
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Fig. 9. Attagenus pellio
(http://coleop123.narod.ru/coleoptera/
Attagenus_pellio.htm)

Puc. 9. Kosceed uy6nuvtil

(Attagenus pellio L.)
(http://coleop123.narod.ru/coleoptera/
Attagenus_pellio.htm)

KpacHopapckoro kpas, Ha CerofHs;II-
HUI IeHb y>Ke IIMPOKO pacIpOCTPaHu-
7ach U B HalleM pernoHe. HekoTopsie
BIJIbI, KOTOPbIE paHee He IPeCTaBIIsIN
Cepbe3HOIT OTTACHOCTH ISl XPaHSIIEero-
Cs 3epHa, IIOCTENeHHO TpaHcopMu-
PYIOTCSI B 3KOHOMUYECKV 3HadMMBbIe.
Ilo pammpim  f.B. Mopakosnuya,
E.A. CoxomoBa u A.C. ComoMsHKO
(2001), Ha mpenmpuATHAX XIe60IPO-
IYKTOB B IOKHBIX ob6nacTax Poccun
YBEIMYNBAETCS YMCTIEHHOCTD pasiny-
HBIX BUoB KoxkeemoB (Dermestidae),
B TOM 4MCJI€ ¥ TAKUX, OTIM3KMX K KaIIpo-
BOMY XYKY BUJIOB, KaK TPOTOfiepMa 13-
MeH4YuBas 1 yepHas [3].

ITo mauueiM B.M. JTanmosa (1992),
a TaKXKe [0 HAMM HAOMIONEHNAM,
Ha NPOTS>KEHUM ITTOCTIeHUX TpeX jeT
Ha MpeNpUATUAX X1e60MpORyKTOB
CraBpOIIO/IBCKOTO Kpasi TpOrojepma
yepHas (Trogoderma glabrum Herbst)
u Tporofiepma usMmenunBasi (1. variabile
Ball.) He aBnAOTCA MOKa MacCOBBIMU
BpepuTenaMu. UncIeHHOCTb X HEeBbI-
COKa, HO PacIIpOCTPaHeHbI OHM YKe 60-
Jlee YeM Ha IIOJIOBMHE 00CIeTOBaHHBIX
MPENNPUATUIL Kpasi, PacIOI0XKeHHBIX
B PasNMYHBIX KIMMATUYIECKUX 30HAX.
Bup Tporomepma msMeHumBas (puc.
1), BbIsIB/IEHHBIN Ha 26 IPeIpUsATHAX,
Croco6ed HaHOCUTH 3HAYMTETbHBIN
Bpel XpaHsAwelica npopykuum. Tak,
IpU CTENEHN 3apa’KeHHOCTM OJHOTO
KWjIorpaMma ceMsH meHnubt 100 -
YYHKaMM Macca 3epHa B Te4eHMe 5 Me-
cslleB CHU3MIACh Ha 1,6%, a BCX0XKeCTb
Ha 10,6% [8].
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I pyroit 6711M3KOPOSCTBEHHBII BUT, —
Tporofepma 4epHas (puc. 2) — mpeg-
CTaB/lAeT He MEHbBIIYI YTPO3y [
XpaHAleNica NpofyKuuu. B samagHom
nonymapuu B nocuennue 30 jer oH
aKTMBHO YBE/IMYMBAET CBOJ apeas.
AMepUKaHCKNe CIeLMaNNUCThI 10 Bpe-
JUTENAM 3aIIaCOB CYUTAIOT €T0O arpec-
cuBHBIM [9]. Tporogepma uepHas 60-
7iee XOMOMOCTONMKMIA BUJ, ITIO3TOMY Ha
Tepputopuu Poccum sTOT BpepuTenn
pacnpocTpaHeH Ha IPeAIpUATHUAX XJle-
6onponykroB Cubupn, a TakXXe B I0XK-
HBIX U CPETHUX 00/IaCTAX eBPOIIEIICKO
gactu PO [8]. B 3epHOXpaHMnmiax
CTaBpOIIOIbCKOTO Kpast OH BCTpeyaeT-
st pexce 1 6b1T 06HApy>KeH Ha 14 mpex-
npuATHAX. Yallle HAXOAMIN B3POCTBIX
HACeKOMBIX B (DepOMOHHBIX JIOBYIIKAX,
YCTaHOB/IEHHBIX Ha BEPXHUX Apycax
CK/IaJi0B, a TaK)XKe Ha MOJOKOHHMKaX.
JIM4MHKM BCTpeYannch B eAVHMYHBIX
9K3eMIILApaxX B MMIEBBIX NPUMaHKaX.
O6a 3TuX Bifia PEKO BCTPEYAIOTCS CO-
BMECTHO Ha OJHOM cK7ajie. ViInTepecHO
OTMETNTb, YTO B paboTax 20-50-X rogos
XX croneTus, MOCBAIIEHHBIX CKIajl-
CKOJ1 3HTOMOdayHE peTMoHa, STU BUBI
KOXKeeJJOB He YIIOMMHAIOTCH.

Kamposent  xyk  Trogoderma
granarium Everts (puc. 3) B Craspo-
HOJIBCKOM Kpae ObII 3apercTpUpOBaH
B 1986 rony Ha KouybeeBckoM KoMOu-
HaTe B IUIEBOI puManke (1 nu4mH-
Ka). B 1987 ropy Ha aTOM IpennpuATIN
HalifieHo 12 nuuuHOK, B 1988 ropy - 3
mavHKK. B 1987 ropy BpemuTens 6bi1
TaKKe oOHapyxeH Ha Hesno6HeHcKoM
KXII (3 nuumukn). Ha mporsokeHun
MOCTENHNX JIET 3TOT KapaHTUHHBIN
BpeIUTENDb 3aIlacOB Ha TeppUTOPUM
Kpas He 0OHapy>xuBacs [2].

Koxeenpr m3 pomo Dermestes,
Attagenus, Anthrenus paHee CIMTaINCD
IPEVMYIIEeCTBEHHO OOUTATe/sIMU pe-
cnybormuk Cpenuent Asunm, Kasaxcrana
n 3akaBkaspbg. Emje 40 nmer Hasapg us
25 mssectHix B CCCP BMA0B popa
Attagenus B KasaxcTaHe HacYUTBIBa-
noce 16. Tam ke 6BUIM 3aperucTpu-
poBaHel 12 BumoB us poga Anthrenus.
B HacroAmMII MOMEHT IpeCTaBUTE-
7N 9TUX JIBYX POJOB BCTPEYAIOTCS BO
MHOTUX 3€PHOXPaHMINIIAX IKHBIX U
[IEHTPAJIbHBIX PETMOHOB HAIIEN CTpa-
HbI [7].

B CraBpomoibckoM Kpae Takue
BUJIbI KOKEEMOB, KaK BEeTUNMHHBIIT, HO-
PUYHMKOBBIT, 6YpBIIT CKTAfICKOIT, OBLIN
BBISIB/IEHBl Ha HEKOTOPBIX IIPENIPU-
ATHUSX B efUHNYHBIX 9K3eMIUIsipax. Ha
npotspkeHyn 10 et oHM pefgKo M He-
PEry/IsIPHO BBIABILUIUCH B 3€PHOXPAHN-
mmmax. Koxeen BeTunnHbIn Dermestes
lardarius L. (puc. 4) - Haubomee 9acto
BCTPeYAIOIMITcs Buf,. B ckmazckux mo-
MEIeHNSIX MOXKHO OOHAPYXXNUTb JINUIN-
HOK ¥ )KYKOB JAHHOTO BJ/IA B [IIIIEBbIX
IpyMaHKax u cMeTKax. [IpeamounTaer
HMIIYy JKMBOTHOTO IIPOMCXOXKJICHUS,
B CBA3U C YeM BCTpeYaeTcs B MeCTax
CKJIaAMPOBaHMs IIEpPepabOTaHHbIX OT-
XOJIOB MSICOKOMOMHATOB (B MSICOKOCT-
HOII MYKe), a TaKXKe B KOMOMKOpMaX,
CoflepKallyX KOMIIOHEHTBHI )KUBOTHOTO
KOopMa. B ckajax fjaeT OfHO MOKOJIe-
HIe VM He JOCTUTAET BBICOKOI YMCTIeH-
HOCTH. B muineBeIX IpyMMaHKax dvaie
BCET0 BCTPEYAIOTCS eAVNHIIHBIE OCOOM.

Koxeegpl ~ 4epHBIT ~ KOBPOBBIN
Attagenus unicolor E. (puc. 5) n 6ypsrit
cKIafickolt Attagenus simulans Sols. Ha
npotskeHuu 10 et BoIABAATCA Ha 15
HPEeRNIPUSTUAX B IMIIEBIX IIPYMAHKAX
B e[VHMYHBIX 3K3eMIUIsipax. Kpome
TOTO, KOKeef, YePHbIIl KOBPOBBII ObIT
OOHapy>XeH B >XWIbIX IOMELIeHNSAX
B 3aI1acaX KPYIIbL, @ TAKXKe B KOJUIEKIIN-
AX HaceKoMbIX. HuKorma He gocturan
BBICOKOJI YMC/IEHHOCTY, BBISIBIISIETCS
B e[VHIYHBIX 9K3eMIULIPAX.

Koxxeen HOpumuHUMKOBbIT Anthrenus
scrophulariae L. (puc. 6) u Anthrenus
picturatus Sols. (puc. 7) obHapyxuBa-
JIUCh B eAMHIYHBIX 9K3eMIIIAPaX Ha I0-
BEPXHOCTM C/IEXXABIIEroCs 3epHa Ha 6
npennpusTHsx kpast. JKykos Anthrenus
scrophulariae Tak)xe HAXOVIA B CeMe-
Hax KOPMAHMIPa, CPeAM HTUYbETO Iepa
¥ B XJIOITYaTOOYMaXKHBIX TKaHAX.

Koxeen  Ileddepa  Attagenus
schaefferi Herbst (puc. 8) wusBecteH
JIAIIB [I0 HECKOJIBKYMM HAXOAKAM, [IPU-
yeM OOHApY)XMBAJICA B CKJIAJCKUX IIO-
MEIIeHISIX, PACTIONIOKEHHBIX B )KapKUX
U 3aCYLUIMBBIX paiioHax Kpas. Koxeen
wy6usiit Attagenus pellio L. (puc. 9) -
06HapY>KeH IIpy BU3YaIbHOM 00CIeo-
BaHMM B CTAPBIX CKJIaJaX — HA CTEHAx

" cTonmbax M B MUINEBBIX IPUMaHKAX.
[Momaganch TOMBKO eAMHIIHBIE 0COOU
Bpepurens. HaitfieH Ha Tpex mpepnpu-
SATUAX Kpas, HO HUKOTAA He JOCTUTAl
BBICOKOJ YMCIIEHHOCTH. IJTO PenKo
BCTpeYarolecs BUIDL.

Takum ob6pasom, B CraBpomnons-
CKOM Kpae Ha CKJ/IafiaX BBIAB/IEHO 9 BI-
JOB KYKOB CeMeNCTBa Koxeemos. V3
HUX Hambosiee MacCOBBIMMU SIBJIAIOTCA
npepcraBuTen poma Trogoderma -
TporofepMa 13MeHUUBasA M TPOTOfiep-
Ma 4epHad. Tporogepma M3MeHUYNBasa
pacIpocTpaHeHa LIMpe, YeM YepHas.
3T0T BUA OBUI OOHApY>KeH B 16 paiio-
HaXx Kpas, a TporofiepMa 4epHas — TO/b-

MUTAHUS, MOXXHO pasfelnTh HA TPU
Tpoduueckue TPYIIbL: BPeRUTENH,
XMIHUKY U 3acoputenu (campodari,
munerodarn).

Cpenu oOHapy>keHHBIX HaMI B 3ep-
HOXPaHWINIIAX KPast BpeIUTeNel Hau-
6071ee OOIIMPHO IIPeCTABIEHDI CEMeli-
cTBa yepHOTeNOK (Tenebrionidae) — 13
BumgoB 1 Kokeenos (Dermestidae) — 9
BuyoB (puc. 10).

XUIHUKA B CKTACKUX TIOMEILEHN-
X [IPefCTaBIeHbI TPEMS CeMeICTBaMIML:
kapamysuku (Histeridae), yskoremkn
(Colydiidae) n mectpsiku (Cleridae). Vix
Ha/Im4ue B CKIafie C IPORYKIMEN CBY-
HeTeNIbCTBYET O €T0 3arpsISHEHHOCTU 1

B uenom k epynne epeoumerneti npo0o60nbcmeeHHvIX 3a-
nacoeé omuocamecs 48 6u0os npedocmasumerneii cnedyro-
uwux cemeiicme ompsioa secmroxkpoinvix: Dermestidae,
Ptinidae, Anobiidae, Cucujidae, Ostomatidae,
Tenebrionidae, Bostrychidae, Nitidulidae, Curculionidae
u ompsioa uewryexpounvix: Pyralidae, Tineidae,

Gelechiidae.

Ko B 11 paitoHax. MOXXHO 3aK/IIOUYNTD,
4TO TPOrofiepMa M3MeHuuBas — 6osee
9KOJIOTMYECKY ITACTUYHBII BUT, C -
POKMM IMaNa3oHOM aJJallTUBHBIX BO3-
MoxcHocTelt. Ilo pacnpocTpaneHHOCTH
9TUM BUJIaM HEMHOTO YCTYIIaeT KOXKeeT,
YepHbIJ1 KOBPOBbIN. OTHAKO OH pPa3BU-
BaeTcs B 60/lee HU3KOI YMC/IEHHOCTI,
4YeM JIBa IIEPBBIX BUJA; OCTaJIbHbIE
JKYKI 9TOTO CeMENICTBA — PEfIKO BCTpe-
varonecs Buasl [7].

C MoMeHTa Havana GOPMUPOBAHNSA
TPYIIIbI BpeAUTENe IPOJOBOIbCTBEH-
HBIX 3aI1aCOB NPOLIJIO MHOTO JIET. 3ep-
HOXpaHM/INILA [II OFHUX BUNOB Ha-
CEKOMBIX CTajli IIOCTOSHHBIM MECTOM
o0MTaHUA, JpYTHE ellle COXPaHAIT
B TOJ VIV MHOV Mepe CBA3b C IPUPO-
moii. Takue BUADBI, KaK CypMHAMCKUI
U PBDKMIL MYKOEJbI, PUCOBBII JO/ITOHO-
CIK, 3ePHOBasI MOJIb, CIIOCOOHBI pasBU-
BaTbCsA U MOBPEXIATh 3€PHO He TOTTbKO
B XpaHMINILAX, HO U B IOJIEBBIX yCIIO-
BUAX. [InA aM6apHOro MONTOHOCKKA,
MAjIOr0 MYYHOTO XpYINaKa, X1eGHOro
TOYM/IbLIMKA 3€pPHOXPAHM/INIA CTa/IN
LIOCTOSHHBIM U 60JIee TORXOAAIUM Me-
CTOM OOMTAHIsI, 4eM MOJIEBbIE YCTIOBUSL.
Jlanexo He BCe HACEKOMBIE, IPICIOCO-
OuBIIMeCS K OOMTAaHMIO B CKIAJCKUX
MOMEIIEHUAX U XPAHAIIENCA B HUX
PasHOOOpa3HON NPORYKIINY, HAHOCAT
yiep6. Tak, 13 69 BUIOB, BBIABIEHHBIX
HaMI B Ppa3INYHBIX TUIAX CKIaf0B
CraBpOIOIbCKOTo Kpas, 21 Buf He OT-
HOCUTCA K BPEJUTENAM, a JINILID COIyT-
CTBYET MM VTN ABJIAETCA UX €CTECTBEH-
HBIM BParoM — XMITHUKOM.

Becp xoMIneKc BBIABIEHHBIX HAMMU
HACEKOMBIX, C y4eTOM OCOOeHHOCTeil

OOVIVM JPYTUX BpefuTeNieli, KOTOPBI-
MM OHM IIUTAIOTCH.

Cpenu 3acopurerieit 3aI1acoB 3epHa
O KOMMYECTBY BUIOB [IOMUHMPYIOT
ckpoitHOenbl (Cryptophagidae). Onnu
PasBMBAIOTCS B THUIOLIVX PaCTUTENb-
HBIX OCTAaTKaX, IIOBPEXHAIOT B OC-
HOBHOM CbIpO€, 3aTHUBAIOLIEE 3ePHO.
B cBIpBIX CK/Tafiax MOTYT JOCTUTATh BbI-
COKOJ1 YMCIIEHHOCTH U 3aCOPSITh 3€PHO.
B npupope 3T HacekoMble pa3BUBAIOT-
cs1 B rpm6ax, IOf IMCTBO U B THUIOLINX
PacTUTENBHBIX OCTATKaX.

Takum 06pa3oM, B CK/IafICKMX [TOMe-
eHNAX GOopMUpYeTCs CBOeOOpasHbIi
9HTOMOLIEHO3 M3 BpERMTeNeil, XMIi-
HJKOB U CONYTCTBYIOIVX VM BJZIOB
- campo- u muterodaros. [losBrenne
M pasBUTME TeX WIM MHBIX TPYIIN Ha-
CEeKOMBIX 3aBUCUT OT 3aCOPEHHOCTHU
XpaHALENCA TPOAYKUMU U YCIOBUI
XpaHeHus1. B 4acTHOCTH, OT TOBBIIIEH-
HOIl BJIQXHOCTM, CIIOCOOCTBYIOIEIt
PasBUTHUIO IIJIECHEBBIX IpuUOOB, 3aBIU-
CUT Ha/mn4ume B CKIaje Muietodaros,
CBUIETENbCTBYIOINX O HEYJOBIETBO-
PUTETBHOM XpaHeHUY IPORYKLuL [6].

OBOMOLMI0 TIEepexofa HACEKOMBIX
U3 IPUPOLBI B MeCTa XpaHeHMs Xeh-
HBIX 3aIIacOB C/IEyeT CUUTATD ellje He
3aKOHYMBIIENCS. BO3MOXXHO, 4TO I10[T
B/IVITHMEM BHEIIHUX YC/IOBUI HEKOTO-
Ppble BUABI 3ePHOBBIX BpenuTerneit (pu-
COBBIl JIOJITOHOCUK, 3€pPHOBAas MOJIb
U Jp.), BCTpevaolyecs B IpUpOLe, MO-
TYT HaliTV B 3ePHOXPAHMIUILAX CBOE
IIOCTOSIHHOE MeCTO oburanus. Visme-
HeHUe YCIOBMII XpaHeHMs B Heb/aro-
NpUATHYIO [JIA BpefuTesieil CTOPOHY,
HAIIpUMep, XpaHeHNe B C/IMIIKOM CY-

XOM BUJIE, IPU HU3KUX TEMIIEPATypax,
B XOPOILIO OCBELIEHHBIX NOMEIeHNAX,
3aCTaBUT HEKOTOPBIE BUJIBI 3TOV TPYII-
bl HACEKOMBIX IEPENTH, C LIe/IbI0 BbI-
XMBaHMA, B Ipyrue MecTa oOMTaHMA
[9].

AHanusupys BUIOBOJ COCTaB Hace-
KOMBIX B CK/aflaX ¥ 3epPHOXPAHWINILAX,
a TakKe yCTaHaBIMBasA IPUHAJIEX-
HOCTb BUJOB K TOJI MIU UHOI Tpodu-
9YeCKOJ TpyIIe, MOXXHO IMPOTHO3UPO-
BaTh UX PasBUTUE U BPEJOHOCHOCTD,
CTENeHb COXPAaHHOCTY IIPOAYKLUU
M COOTBETCTBEHHO ILTAHMPOBATH Me-
ponpuATHA N0 M3MEHEHMUIO YC/IOBMIA
XpaHeHUst IPORYKIuM u 60pbbe ¢ Bpe-
TUTEIAMMN.

AHHOTanuUA

IIpusedenvl OanHvle 6U006020 CO-
CNAasa IHMOMOPAyHbL 3ePHOXPAHUTULY
Cmaspononvckozo Kpas, 6 mom uucne
O71U3KOPOOCBEHHVIX K KANPOBOMY
HYKY Konee008 pooa Trogoderma. Beco
KOMNJIEKC 6bLABTIEHHBIX 611006 PA30esieH
Ha mpoguueckue epynnol, 20e 60bUAT
4ACMb HACEKOMBLX SBTIEMCST 8peduie-
JIIMU NPOO060IbCINEEHHBLX 3A1ACOB.
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ANALYSIS OF ENTOMOFAUNA
IN STORAGE PREMISES

S. V. Pimenov, Agronomist of FGBU VNIIKR’s Pyatigorsk Branch

Study of pests affecting stored
agricultural products is one of the
most significant and comprehensive
subdisciplines of applied entomology.

Th e Society aimed at educating people
in good farming methods including grain
storage practices.

Identification of the species
composition  of  storage  pests,
determination of their distribution and
detection methods are key elements for
development and further improvement
of methods for outbreak eradication and
pest control. With this in view, in early
1860s, the Russian Entomology Society

Fig. 10a. Rhizopertha dominica F.
(http://www.zin.ru/ANIMALIA/
COLEOPTERA/rus/rhidomkm.ht)

Puc 10a. 3epnosoii kanio ur OHHUK
(Rhizopertha dominica F.)
(http://www.zin.ru/ANIMALIA/
COLEOPTERA/rus/rhidomkm.ht)
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In Russia, the science of granary pests has been
developing for over two centuries since the establishment
of the Imperial Free Economic Society in 1765.

by efforts of Russian entomologists
conducted extensive surveys of a large
number of food storage facilities. Th is
resulted in publication of an offi cial list
of detected insect pests of stored grain
in 1862-1865.

Th e Bureau oEntomology founded
in 1898 in St. Petersburg and headed by
LA. Porchinsky (1848-1916) received

Fig. 10b. Sitophilus granarium L.
(http://selhozrabota.ru/archives/25)

Puc. 106. A m 6apnot ii don2oHOUK
(Sitophilus granarium L.)
(http://selhozrabota.ru/archives/25)

letters and packages with samples
of infested grains from all over the
country. Th e Buread specialists gave
recommendations on  eradicating
storage pests and protecting commercial
and seed grains. Moreover, the Bureau
issued brochures and books on grain
pests for a wide audience. Th e most
important of these are the following

Fig. 10c. Sitophilus oryzae L.
(http://www.agrocounsel.ru/risovyj-
dolgonosik-sitophilus-oryzae-I)

Puc. 106. Pucosvt ii donzoHocux
(Sitophilus oryzae L.)
(http://www.agrocounsel.ru/risovyj-
dolgonosik-sitophilus-oryzae-I)
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F~mavritanskaya_kozyavka.php)
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Fig. 10d. Tenebrioides mauritanicus
L. (http://www.udec.ru/vrediteli/
mavritanskaya_kozyavka.php)

brochures by I.A. Porchinsky: Grain
Moth and the Easiest Way for Its
Eradication (1902, 1909) and Insects
Affecting Food Grain in Granaries and
Storage Facilities (1913) as well as other
brochures describing major pests and
methods for their control [8].

Fig. 10e. Oryzaephilus surinamensis L.
(http://pesiq.ru/forum/showthread.
Pphp?t=34005page=5)

Puc 100. Cypunam ckuii mykoed
(Oryzaephilus surinamensis L.)
(http://pesiq.ru/forum/showthread.
php?t=34005&page=5)

Initially, only several beetle, moth
and mite species feeding on cereal
grains were classified as belonging to the
granary pest group. However, the term
‘granary pests” has a much broader
meaning. It includes insects and mites
affecting not only cereal grains and
products of their processing but also
beans, oilseeds, dry fruits, vegetables,
tobaccos, medicinal herbs, various
spices, pastry as well as various products
of animal origin. Depending on the
pest, stored products may serve either
as major hosts or as harbors where
they find other food (mold fungi, other
insects).

Currently, the term ‘granary pests”is
outdated since the very word ‘granary’,
meaning a small cold storage facility,
is now out of use. Moreover, grain

o \ .

warehouses have changed. Ventilation
and thermo-control systems as well as
automated technological processes at
modern grain elevators allow for regular
monitoring of grain storage conditions.
As of now, new specific entomofauna
characteristic of facilities specializing
in storage and processing of cereal
products has formed, due to the present
day phytosanitary conditions found in
such facilities and the use of pest control
measures. Th us, the data on this group
of pests are outdated.

Study of storage pests present in the
North Caucasus including Stavropol
Krai was commenced in mid 1920s.

During this period, thorough interest
in cereal grain pests brought about great
demand for literature on the subject.
Articles on cereal grain pests were
regularly published in periodical press.
Th eBulletin of the North Caucasian
Plant Protection Station (Rostov-on-

In 1924, thirteen pests of
food reserves were detected
when conducting surveys
in granaries in the North
Caucasian region [4].

Don) published a series of research
articles: “Considerations on Various
Control Methods for Granary Pests” by
N.N. Arkhangelsky (1925); “Data on
Economic Impact of Granary Pests in
the North Caucasian Region” by G.N.
Lappin (1926); “Granary Pests of Tyorsk
Region and Methods for Their Control”
by VIN. Zryansky (1936), etc. The
following books and identification keys
for insects and mites were published:
Identifiers for Major Insects Occurring
in Grain and Grain Products by E.V.
Zverezomb-Zubovsky (1923, 1925);
Pests of Grain and Grain Products and
Methods for Th eir Controf1929) and
Granary Pests and Methods for Th eir
Control (1933) by S.I. Shorokhov; Pests
and Diseases Occurring in Granaries
and Methods for Th eir Controf1931)
by A.A. Goryainov; Granary Pests and
Methods for Th eir Contro{1940) by P.D.
Rumyantsev.

Numerous guidelines on
identification of storage pests including

Fig. 10f. Cryptolestes ferrugineus St.
(http://coleop123.narod.ru/coleoptera/
Cryptolestes_ferrugineus.htm)

Puc 10e. M yxoed pot s uii
(Cryptolestes ferrugineus St.)
(http://coleop123.narod.ru/coleoptera/
Cryptolestes_ferrugineus.htm)
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quarantine pests and pests absent in
Russia by Alexander. A. Varshalovich are
of particular value, including Quarantine
and Non-Quarantine Beetles Affecting
Industrial Commodities and Food
Reserves (1975), Moth Larvae Detected
when Testing Regulated Articles (1978),
as well as those by Aleksey K. Zagulyaev
Moths and Pyralids - Pests of Grain and
Food Reserves (1965) and a series of other
works. Unfortunately, many of these are
now bibliographical rarities.

In 1950-1960s, research work on
storage pest entomofauna present
in Stavropol Krai was furthered by
PK. Chernyshov (1956) who gave a
comprehensive description of the species
composition of storage pests found in the
steppe areas. In 1986-1992, V.I. Lantsov,
a scientist of the Pyatigorsk Quarantine
Laboratory, conducted detection surveys
of facilities in Stavropol Krai and the
North Caucasian republics to determine
the species composition of stored grain
pests. Consequently, sixty-four species of
coleopterous insects belonging to twenty-
one families were identified [1].

Currently, due to
intensified economic
relations of Russia with
other countries and
growing volumes of
seed grain movement
in international trade,
the risk of introduction
of quarantine and
other harmful pests has
enhanced manifold.

Surveys conducted during the last few
years in Stavropol Krai showed that the
entomofauna has significantly changed
over the last fifty years. Over six hundred
species of insects have been detected
as of now [3]. The most commonly
occurring pests in virtually all facilities
are snout beetles (Curculionidae),
darkling beetles (Tenebrionidae), flat
bark beetles (Cucujidae), and skin beetles
(Dermestidae). Lepidopterous insects
belonging to the family Pyralidae also
cause serious damage. There are twelve

Fig. 10i. Tribolium castaneum Herbst
(http://www.ars.usda.gov/IS/AR/archive/
nov05/beetlel105.htm)

Puc. 10u. bynaeoycwiii myuHoil xpywax
(Tribolium castaneum Herbst)
(http://www.ars.usda.gov/IS/AR/archive/
nov05/beetlel1105.htm)
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Fig. 10g. Tenebrio molitor L.
(http://nature.doublea.ru/index.
php?it=3881)

Puc. 10c. bonvwoil myunoii xpyuwiax
(Tenebrio molitor L.)
(http://nature.doublea.ru/index.
php?it=3881)

most widely distributed storage pests:
lesser grain borer (Rhizopertha dominica
E), grain weevil (Sitophilus granarium L.);
rice weevil (Sitophilus oryzae L.); cadelle
beetle (Tenebrioides mauritanicus L.);
sawtoothed grain beetle (Oryzaephilus
surinamensis L.); rusty grain beetle
(Cryptolestes ferrugineus St.); European
mealworm beetle (Tenebrio molitor L.);
flour beetle (Tribolium confusum Duv.);
red flour beetle (Tribolium castaneum
Herbst); angoumois grain moth
(Sitotroga cerealella Oliv.); Indian meal
moth (Plodia interpunctella Hbn.); and
warehouse moth (Ephestia elutella Hbn.).

Fig. 10h. Tribolium confusum Duv.
(http://coleop123.narod.ru/coleoptera/
Tenebrionoidea/Tribolium_confusum.htm)

Puc. 103. Manviil myuHoii xpyuw,ax
(Tribolium confusum Duv.)
(http://coleop123.narod.ru/coleoptera/
Tenebrionoidea/Tribolium_confusum.htm)

However, along with the increased
number of species damaging stored
products in a varying degree, the
change in numerical relation has also
been observed. Comparative analysis
of the data on current entomofauna in
storage facilities in Stavropol Krai as
well as data available in literary sources
was performed. The results showed that
the warehouse moth (Ephestia elutella
Hbn.) that, as recently as fifty years ago,
was only present in storage facilities
of Krasnodar Krai has by now spread
in Stavropol Krai. Some species that
previously posed no risk to stored grain

Fig. 10j. Sitotroga cerealella Oliv.
(http://www.viarural.com.ar/viarural.
com.ar/agricultura/aa-granos-
almacenados/sitotroga-cerealella-03.htm)

Puc. 10x. 3eprosas monv

(Sitotroga cerealella Oliv.)
(http://www.viarural.com.ar/viarural.
com.ar/agricultura/aa-granos-
almacenados/sitotroga-cerealella-03.htm)

are gradually transforming into pests
of economic importance. According
to J.B. Mordkovich, E.A. Sokolov and
A.S. Solomyanko (2001), the number
of skin beetles (Dermestidae) at cereal
production facilities in Russia’s southern
regions has increased including species
closely related to the Khapra beetle such
as the warehouse beetle and the carpet
beetle [3].

According to VI. Lantsev (1992)
and our observations, the carpet beetle
(Trogoderma glabrum Herbst) and the
warehouse beetle (T, variabile Ball.) have
not yet become widely distributed at
cereal production facilities in Stavropol
Krai. The number of these pests is not
significant. Nonetheless, they have been
detected in more than a half of the total
number of surveyed facilities located in
different climatic zones. The warehouse
beetle (Fig. 1) that has been detected at
twenty-six facilities is capable of causing
a serious damage of stored products.
Thus, at the infestation rate of 100 larvae
per one kilogram of wheat seeds, the
grain mass dropped by 1.6% over five
months and germination decreased by
10.6% [8].

Another closely related species -
the carpet beetle (Fig. 2) — also poses a
serious threat to stored products. It has
significantly enhanced its habitat in the
western hemisphere over the last thirty
years. American experts on storage
pests consider the pest to be aggressive
[9]. The carpet beetle is a more cold-
resistant pest. Consequently, it is present
at cereal production facilities in Siberia,
as well as in southern and central
regions of the European part of Russia
[8]. In Stavropol Krai, the pest occurs

Fig. 10k. Plodia interpunctella Hb.
(http://babochki-kryma.narod.ru/0_
Pyralidae/Plodia_interpunctella.htm)

Puc. 10n. FOsxcnas ambapuas ozneska
(Plodia interpunctella Hb.)
(http://babochki-kryma.narod.ru/0_
Pyralidae/Plodia_interpunctella.htm)

more rarely. Here, it has been detected
at fourteen cereal production plants.
Most commonly adult specimens of the
pest were intercepted in pheromone
traps located on upper shelters of the
premises as well as on windowsills.
These two species rarely occur at the
same storage facility. It is worth noting
that in research papers on entomofauna
found in storage facilities published in
1920-1950s, there is no reference to
these skin beetles.

In Stavropol Krai, the Khapra beetle
Trogoderma granarium Everts (Fig. 3)
was reported in a food bait (1 larva)
at a plant in Kochubeev in 1986. In
1987, twelve larvae were detected, and
3 larvae were detected in 1988. The pest
was detected in Nezlobnenskoe Grain
Production Center (3 larvae). Over the
last years, this quarantine pest has not
been detected in Stavropol Krai [2].

The skin beetles of the genera
Dermestes, Attagenus and Anthrenus were
previously thought to primarily inhabit
Central Asia and the South Caucasian
republics as well as Kazakhstan. As
far back as 40 years ago, sixteen out of
twenty-five species of the genus Attagenus
as well as twelve species of the genera
Anthrenus known to occur in the USSR
were present in Kazakhstan. Currently,
pests of these two genera occur in many
grain storage facilities in southern and
central regions of Russia [7].

In Stavropol Krai, individual
specimens of such skin beetles as
Dermestes lardarius L., Anthrenus
scrophulariae L. and Attagenus simulans
Sols. were detected at several facilities.
Detections of these pests at grain storage
facilities have been rare and occasional
for over ten years. The larder beetle
Dermestes lardarius L. (Fig. 4) is the

Fig. 101. Ephestia elutella Hbn.
(http://babochki-kryma.narod.ru/0_
Pyralidae/Ephestia_elutella.htm)

Puc. 10m. 3epnosas ozHeexa
(Ephestia elutella Hbn.)
(http://babochki-kryma.narod.ru/0_
Pyralidae/Ephestia_elutella.htm)

most commonly occurring species. At
storage facilities, larvae and adult insects
of this pest may be found in food baits
and sweepings. The pest prefers food of
animal origin. Consequently, it occurs
at storage premises for production
wastes of meat factories (meat-and-
bone meal tankage) as well as feed-stuffs
containing ingredients of animal feed.
Under storage facility conditions, the
pest gives one generation; population is
not abundant. In food baits, individual
adult specimens are most frequently
found.

Over the last ten years, individual
specimens of the black carpet beetle
Attagenus unicolor E (Fig. 5) and
Attagenus simulans Sols. have been
detected at fifteen facilities. Moreover,
the black carpet beetle has been detected
in grain in private premises. It has also
been detected in insect collections. In all
the cases, its number was not high, i.e.
individual specimens.

In Stavropol Krai, individual
specimens of Anthrenus scrophulariae
L. (Fig. 6) and Anthrenus picturatus
Sols. (Fig. 7) have been detected on the
surface of clumped grain at six facilities.
Anthrenus scrophulariae beetles have
also been found in coriander seeds, quill
and cotton fabrics.

In the case of the Buffalo moth
Attagenus schaefferi Herbst (Fig. 8),
there have been only few interceptions
of the pest at storage facilities in hot and
dry areas of the Krai. Only individual
specimens of Attagenus pellio L. (Fig. 9)
have been detected during visual
inspections of old storage facilities: on
the walls and columns as well as in food
baits. These are rarely occurring species.

Thus, in the storage facilities of
Stavropol Krai, nine skin beetle species
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have been detected. Most frequently
occurring of these are Trogoderma
species, the carpet beetle and the
warehouse beetle. The warehouse beetle
is more widely distributed than the carpet
beetle. This pest has been detected in
sixteen regions of the Krai while the
carpet beetle has only been detected in
eleven regions. A conclusion may be
drawn that the warehouse beetle is a
more ecologically flexible species with a
high level of adaptability. By distribution
rate, only the black carpet beetle gives
way to these two species. However, its
number never reaches that of the two
beetles; other beetles of this family are

Among the pests detected in Stavropol
Krai, Tenebrionidae (twelve species) and
Dermestidae (nine species) (Fig. 10) are
the most frequently intercepted.

Storage predators are represented by
three families: Histeridae, Colydiidae
and Cleridae. Their presence indicates
that the facility is contaminated and
inhabited by a large number of other
pests the predators feed on.

The family Cryptophagidae is the
most extensive among contaminators.
Cryptophagidae species develop in
decaying plant residue. These mostly
affect sodden decaying grain. In storage
facilities with a high moisture level,

There are forty eight pests belonging to the storage

pest group which belong to the following families:
Dermestidae, Ptinidae, Anobiidae, Cucujidae,
Ostomatidae, Tenebrionidae, Bostrychidae, Nitidulidae,
Curculionidae, and lepidopterous insects: Pyralidae,
Tineidae, Gelechiidae.

rarely intercepted [7].

The group of storage pests has been
developing for years. For some of these
pests storage facilities have become the
primary habitat, while others still occur
under natural conditions. The Lined flat
bark beetle, sawtoothed grain beetle,
rice weevil and Angoumois grain moth
are capable of developing and damaging
grain not only in storage facilities but
also under field conditions. Storage
facilities have become primary and
most suitable habitats than fields for
the granary weevil, the floor beetle,
and the drugstore beetle. Nonetheless,
not all pests inhabiting storage facilities
cause damage to stored products. For
instance, twenty one out of sixty nine
species detected in various storage
facilities in Stavropol Krai are not pests.
These are either insects associated with
storage pests or their natural enemies —
predaceous organisms.

The detected storage pests could
be divided into three trophic groups
based on their food preferences: pests,
predators and contaminators (saprobes,
mycetophages).
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these species may be abundant and
may contaminate grain. In the wild, they
develop on fungi, under foliage and on
decaying residues.

Thus, entomocenosis of pests,
predators and associated species is being
formed in storage facilities. Emergence
of a particular group of insects depends
on the level of contamination of stored
products and storage conditions. For
instance, presence of mycetophages
depends on a high moisture level
aiding the development of mold fungi.
Mycetophages in storage facilities are
markers of poor storage conditions [6].

The evolution of insects manifested
in the transition from occurring
primarily in the wild to inhabiting grain
storage facilities has not yet finished.
It is possible that under the influence
of external factors some storage pests
occurring in the wild may find grain
storage facilities suitable for inhabiting.
Storage conditions unfavorable for
storage pests, ie. low humidity, low
temperatures, good lighting may cause
them leave storage facilities for survival
purposes [9].

Analysis of the species composition
of storage pests as well determination
of their trophic identity could be used
for predicting their development and
virulence, evaluating efficacy of storage
conditions and identifying best storage
conditions as well as for developing pest
control measures.

Abstract

The article provides data on the species
composition of entomofauna in granaries
of Stavropol Krai including species closely
related to the Khapra beetle of the genus
Trogoderma. The whole complex of the
detected species is divided into trophic
groups where the majority of insects
belong to pests of stored products.
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