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beetles into the pheromone traps. The
traps were placed on dry, wilting and felled
trees of various species and attracted an
enormous quantity of bark-beetles and
other xilobionts (Fig. 6).

In total, 20 pheromone traps were
placed and checked on a daily basis.
The most frequently captured bark
beetles were the Japanese subspecies of
the Eight-toothed engraver beetle (Ips
typographus japonicus Niijima, about
150 specimens) and two species of the
genus Scolytoplatypus Schaufuss (S. tycon
Blandford and S. daimio Blandford), the
latter being widespread in our country
only on the Southern Kuril Islands.

Many insects were trapped with the
help of soil sieves. In particular, we
succeeded in finding several species
new for the Russian fauna. They are
xilo-, myceto- and saprobiontic species
of coleopterous such as Henoticonus
triphylloides Rtt. (family Cryptophagidae,
silken fungus beetles), Megarthrus
scriptus Sharp (family Staphylinidae,
rove beetles), Prionocyphon ovalis Kiesw.
(family Scirtidae, marsh beetles), Danae
orientalis Gorh. and species of the genus
Dexialia Sasaji and Bystodes Strohecker
(family Endomychidae, fungus beetles).
Besides, three species of the Pselaphidae
family, new for the science, were
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collected. Their description is planned
to be published next year.

The Japanese beetle was detected
visually. It was sporadically observed in
the vicinity of Tretyakovo and Oziorniy
cordon. The beetles were found only in
the morning and in the evening but they
were not observed during the daytime.
These beetles feed on Sakhalin buckwheat
plants leaving characteristic nibbles
on the leaves. The insect habitats are
easily detected following these nibbles
even if the beetle itself is not visible. In
total, about 30 Japanese beetle imagoes
were collected. Besides, a herbarium
with conspicuous characteristic lesions
of leaves was collected. Some of the
collected adult specimens of the pests will
be used for reference collections of the
Japanese beetle and related species; other
specimens will be placed in the stock
collection and the museum exposition.

In general, we can acknowledge
that during the expedition unique
entomological material was collected
(more than 1500 samples), first of all,
Coleoptera and Hemiptera, and, besides,
Lepidoptera, Hymenoptera, Thrips and
other groups of insects, which substantially
reflects the real biodiversity of the region.
By the moment, the material has been
assembled but the identification hasn't

Puc. 10. Ecmecmeennvie mecima

o0umanus ANOHCK020 HyxKa

. 6 0@@cp1uoc;n;zx ozepa Iopauee
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*

Fig. 10. The natural habitat of the
Japanese beetle near Goryachee Lake
(Oziorniy cordon)

been completed yet. The work on the
identification of the coleopterans only
involves the engagement of over 20 world’s
best experts in the respective insect group
including scientists from Switzerland and
Italy, as the reliable identification of species
is one of the fundamental principles in
the formation of the stock collection of
the Entomological museum.

In conclusion, it should be noted that
in the author’s opinion it is necessary to
conduct regular fauna studies in the
South of the Russian Far East which is
actually the outpost on the pathway for
a potential invasion of many species (and
pests) of the oriental insect fauna. Such
conclusion can be justified by the fact that
during the expedition to Kunashir several
Japanese species of coleopteran beetles
new both for science and the Russian
fauna were found.

Most of the photographs presented
in the article (Fig. 3-8) were made
by Dr. K.V. Makarov (Moscow State
Pedagogical University) and published
with his consent; other photos belong to
the author of the article.

[TOJIM®EHN3M I IIOJIOBON
TMMOP®N3M YETBIPEX-
[IATHNUCTON 3EPHOBKU

Callosobruchus maculatus (0630p)

N.0. Kamaes, A.A. Kysun, cneyuanucmot ®PI'bY « BHUNKP»

YeThIpeXIATHUCTAA 3epHOBKa
(Callosobruchus maculatus Fabricius
1775) — omacHbIl KapaHTWHHBIL Bpe-
JUTEb — OTHOCUTCS K CEMENCTBY
3epHOBOK (Bruchidae), nopcemerictsy
Bruchinae u npoucxoput us Tpomnnde-
ckoit Asun, a B EBpore dacTo BcTpe-
YaeTcs B YCIOBMAX CKIAfCKUX IIO-
Mmerennit (puc. 1). OTmedaeTcs, 4TO
IOCTIEAiCTBMA  3aBO3a TPONMYECKUX
BIZIOB 3€pHOBOK B PEIKNX CITyJasAx 3a-
KaHYMBAIOTCA MX AKK/IMMaTu3aluen,

OTMe4eHa, B pe3y/lbTaTe 4ero MOIYT
IaBaTh HECKONbKO MOKOIEHWIT B TO.
Callosobruchus makulatus passBuBaeTcs
Ha CeMeHaxX ropoxa, pa3IM4yHbIX 606ax,
HYTe, BUTHE, Mallle I APYruX 6060BBIX,
3a MCK/IIo4YeHneM cou u daconn [3, 2].
[Mnpoxoe pacmpocTpaHeHue U KO-
HOMMYECKNII yiep6 onpeneniu nHTe-
pec uccnenoBareel K 6¥0/I0TMY YeThI-
pexIATHMCTOl 3epHOBKY. KpoMme ToTO,
OAaHHBI BUJL M3-3a CPaBHUTE/IBHON
MIPOCTOTBI Pa3BeNeHNs U COfeP>KaHUs

Yemuvipexnsamuucmas 3epHo8Ka npedcmaensem cepoes-
HY10 ONACHOCMb 6 YC/I0BUAX XPAHEHUSI ceMAH 60606vIX,
m.K. 3a KOpomKoe 8pemsi CnHOCOOHA CUNIbHO NOBPeHc-
oamv cemeHa 60006vix, 0enast UX HenPuUzoOHvIMU OIS
noceéa u ynompe6nenust 6 nuuy [5].

32 MCK/IIOYEHVEM CIydaeB IMOPaXKeHMs
6000BbIX B XpaHWINIRX [3, 4, 1].
PasBuTre Bujja IPOXOLUT Ha CO3pe-
BAIOLVX VIV 3PEJIBIX TBEPHbIX CEMEHAX
6060BBIX, UMarvHaIbHAS [Malay3a He

ABIACTCA YI[O6HI)IM MO EIbHBIM 06b-
€KTOM /I pa3/INIHbIX ]/ICC}IG,[[OB&HI/II?[
B 6uonoruu. B YaCTHOCTH, C 39BOTIOIM-
OHHOJ TOYKU 3pe€HNA IHTEPEC BbI3bIBa-
I0T MEXaHN3MbI Pa3MHOXEHNA JaHHDBIX

Fig. 1. External appearance
of a cowpea beetle (from [3])

Puc. 1. Buewnuii 6uo
uemvipexnamuucmoii seprosxu (u3 [3])

Ta6n. 1. Kparkas xapakrepuctuka aByx ¢penorunos Callosobruchus makulatus, 110 ZaHHBIM pa3HbIX aBTOPOB

Jletaromasi/aK TUBHAs
(flight/active)

Bonbioe copepkaHiie MelaHIHA B OKpacKe —
TEMHOOKpAIIEHHbIE 0COOM (HO MMEI0TCs

DopMBI YeTHIPEXIATHUCTOI 3ePHOBKI

Heneraromas/mopmanbHas
(flightless/normal)

CBeT/I0KpalieHHbIe (HO MIMEIOTCS [IePeXOfHbIe).

WcTounnk

Mopdonornsa pearyc B OHTOreHe3e II0OBOPAYMBAETCs MO JACOBO Verma, 2007
nepexopHble). Dearyc B OHTOTeHe3e
) CTpernKe
MIOBOPAYMBAETCs IPOTUB YaCOBOI CTPENIKI
PenponyKTBHO MeHee aKTHBHA bricTpo mepexoanT K pasMHOXKEHUIO Utida, 1954

IlepBbre fHM He pasBNUTa PENPONYKTNBHASL
cucTeMa, BKIIOYas epOMOHHbIE JKe/Ie3bl. 3aTeM
PenpogyKTuBHasA | yIbTPacTPYKTYPHBIX PasImduil JKees MexIy

PenpopryKTiBHbIE Xee3bl Pa3BUTHI B IIEPBbIE THI
BBIXOJIa IMAro 13 KYKOJIKI

Caswell, 1960;
Pierre et al., 1997

6uomorns dopmamu He 06HAPY>KUBaeTCs
Brinienenie GpepoMOHOB 3aBUCUT OT HaIMUMsA .
. . 100% BbImenA0T GepOMOH B IIepBBINT leHb. Bbicokas .
ceMsiH (4-11 W 7-it ieHb) U OT TeMIIePaTy bl . Lextrait et al., 1995
. . SOMUCCHs TIEPBbIE 5-7 MHEN
(6-1 vy 12-i1 ieHb)
ObuTaresb MOJIeNt, Iie SB/IETCS MACCOBBIM BUIOM. | B ycmoBusix xpanenus 6060Bbix. @opma B .
IKomorus Lextrait et al., 1995

Popma pacceneHns

6HaI‘01'IpI/IHTHbIX yCnoBuAX
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Fig.2. Variations in elytron colo
in females of cowpea beetles
(photo by Ilya O. Kamaev)

Puc. 2. Bapuayuu okpacku Ha0Kpoinuil
CAMOK HemblpeXnAMHUCIOTLL 3ePHOBKU
(¢pomo M.0. Kamaesa)

JKYKOB, HAIIPMMep, CHIDKEHIE HeTaTUB-
HBIX ITOCTIe[CTBUI 6M3KOPOACTBEHHO-
ro CKpelmmBaHus — uMHOpuaunra [9],
KO3BOJTIOLVS TIOJIOBOTO afliapara caM-
I[OB I CAMOK [6], a Tak)Ke 0Opa3oBaHme
¢dopm B mpenenax OFHOTO BUAA IIOX
BO3[eliCTBIIEM (PAKTOPOB Cpenbl (Tonu-
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(heHnsM) 1 MposiBIeHNe TOTIOBOTO AM-
Mop¢usma. [[ByM IOCTeTHUM acIeKTaM
U TOCBSIII[EH HaCTOSLINIT 0030D.
Callosobruchus maculatus - deno-
TUNNYIECKN TUIACTUYHBI BUA, IMONHU-
(heHn3M KOTOPOro 0OYC/IOBIEH CE30H-
HOCTBIO M IUIOTHOCTBIO MO/
JIBa TMIMYHBIX (eHOTUIIA Ha3bIBAIOT
JeTAIOMUM M HeneTawommM [19], mmm
aKTVMBHON U HOpPMa/JbHON ¢opMamu
[7]. VIx xpaTKas XapaKTepUCTUKA, 11O

IaHHBIM Pa3HBIX aBTOPOB, IpUBeEfleHa
B Tabnue 1.

Jlanuble (EHOTUIIBI MOTYT pasim-
YaTbCs SKOTIOTMIECKY (10 TTOTI0KEHNIO
KIagky sui), mMopdonorndeckyu (Immo
puCyHKY amutp (puc. 2, 3)), aTONOrNU-
4eckn (CIIOCOOHOCTBIO K TIOTIETY) U [P.
PasBuTiie NMYMHOK YeTBIPEXIATHU-
CTOJt 3epHOBKU 06enx GopM He pasnu-
YaeTCs, HO JieTepMUHALMA (eHOTHIIA,
IIO-BUVIMOMY, IIPOUCXOAUT Ha 2-11 UK
3-11 crapym Onarofaps BO3pacTaHMUIO
TeMIIePaTypPbl ¥ U3MEHEHUIO BIIAXKHO-
ctu ceMsH [18].

CaMxy Heneraromeir (opMbl MO-
IYT OTKIAfbIBaTh fAillla Ha II€PBbIii-
4eTBEPTbINI JieHb IMOC/TIe CO3PEBAHUS.
ITpomOmKNUTENBHOCTD MX XI3HU KOPO-
4e, HO IJIOJOBUTOCTD BhIle [13].

Jleraromas (axTyBHas) ¢popMa, Kak
IpaBUJIO, CIYXUT JyIA paccenenus. Ee
HOKPOBBI TEMHEe, COfIeP>KaT OOoblIIe Me-
JIAHVIHA, B IIEPBbIE JHI II0/I0BAsI CUCTe-
Ma pasBuTa cna6o. DepoMoHbI BbIpaba-
TBHIBAIOTCS Ha 4-6-J1 IeHb 0] BAUAHIEM
¢axTopos cpenpl [7, 14, 21]. Jletaromue
(hopMBI MOTYT OBITH Pa3fie/ieHbl Ha TPU
rpymnsl [18]. TlepBast — >xyku ofo6HbI
HemeTaoUM popmaM, 06MafaOT BEI-
COKOJT aKTMBHOCTBIO, HO OTK/IA/[bIBAIOT
stitifa 6es Ayamnaysbl U IMEIT KOPOTKIIL
SKUSHEHHBII 1K1 [22]. Bropas, min
IPOMEXYTOYHAs] TPYIIA JIETAIOLIX
¢dopM He OTK/IAABIBALT SIM1[a OKOJIO IBYX
HefeNb [0 [IPUYHE PeNpOAYKTUBHOM
Iuamnaysbl, KOTopasd, B CBOK OYepernb,
BBI3BIBAETCA BHELIHUMMU BO3JIEICTBY-
amu [20, 13]. «AOGCOMIOTHO NeTaroias
¢dopmar (extreme flight form) xapaxre-

Fig.3. Variations in elytron color
in males of cowpea beetles
(photo by Ilya O. Kamaev)

Puc. 3. Bapuayuu okpacku HadKpoinuil
CAMU06 HeMbIPeXNAMHUCINOL 3ePHOBKU
(¢pomo J.0. Kamaesa)

PpU3yeTCs J/IMTENbHON PEIPOLYKTUBHOM
JVanay3oil ¥ IPOJOKUTETbHOCTHIO
JKU3HU OKOJIO TPEX MeCsIeB [22].

K u1ciy BO3MOXXHBIX (JaKTOPOB, BBI-
3BIBAIOIINX HOMMPEHNIO Y YeTBIPEXIIAT-
HUCTOI 36PHOBKM, OTHOCAT: HEIfPO3H/0-
KPUHHOE BO3[Ie/ICTBIE — CBsI3b CUHTE3a
($hepOMOHOB C OTK/IAfKOI NI B ABYX
CIy4asx — IPM paccelleHNu WIX TIpK
ONTUMYMe YCIIOBUI; INIOTHOCTD JINYM-
HOK 1 TeMIlepaTypy Bo3nyxa [16]. Uem
BBIIIIE TEMIIEPATyPa /U YMCTIO TN -
HOK, TeM 6o71bliie 00pasyeTcs akTUBHbIX
¢dbopm. Ha 9-it meHp mocre Kmagku mpu
temreparype 30 °C popmupyercs ax-
tuBHas popma (Bropas cragus). Ot-
MeYeHO, 4TO, YeM 6oiblie Bec 60608,
TeM 6orbIe 06beM YIIEKMCIOTOo Tasa,
4TO, B CBOIO OY€pefb, IPUBOANT K yBe-
maennio Temmeparypsl. [lokasano, 9To
IPY yBeMMYeHNY KOHTPACTA TEMIIEPATYP
B IIpefie/iax OITYMYMa IIOBBIIIAeTCS Be-
POSTHOCTD yBeTUYEHMUS MU aKTUBHBIX
¢dopwm [18].

Ce30HHbBIE U3MEHEHNA TEMIIEPATyPbl
TAaK>Ke MOTYT BbI3BIBATH PEIIPOAYKTUB-
HYIO AMAIay3y I, HO0-BUAUMOMY, AB/ISIOT-
s IPUYMHOI ToNMMGeHN3Ma 3epHOBKHI
B TTOJIEBBIX YCTOBYAX. [JOTIOMTHUTETbHbI-
MU haKTOPaMI, BBI3BIBAOLINMI 06pa3o-
BaHMe TOJ VIV MHOI GOPMBIL, ABIAIOTCA
THII KOPMOBOTO PACTEHsI, COffepPXKaHMe
BOZIBI B 600ax, BO3PACT POAUTETbCKUX
ocobeit (deM cTaplire, TeM BBILIe BEPOAT-
HOCTb 00pasoBaHys TeTanmux Gopm)

u gp.

ITonosoit gumopdusm y Bruchidae
pasBUT B pasHOil cremeHu. B 1enom
CcaMIIbl JAaHHOTO CEMEJICTBA Pe3KO OT-
JINYIAIOTCS OT CAMOK IT0 CTPOEHMNIO HOT,
YCHKOB, I10 BBIITYKJIOCTH U IIOJIOXKEHIIO
OUIUAUS U TOCTIERHETO (5-T0) CTepHU-
ta. OgHaKo monosas guddepeHyuars
Y 9eTHIPEXIIATHICTOM 3ePHOBKY BBIPaXKe-
Ha c71a60. [[0CTOBEPHO XXYKI Pa3InvaloT-
51 TI0 CTPOEHMIO reHuTanmit (puc. 4, 5).
OcHOBHOe BHUMaHUe B JIUTEpaType

TaKoKe 0OpallaeTcsa Ha pasMephbl Tema
u popmy ycukos [3]. Kak mpasuso, pas-
MepbI Te/Ia Y CaMI[OB B CpefjHEM MeHbllle,
4eM Y CaMOK, TOT/Ia KaK C [UTMHOI aHTeHH
Ha0/II0aeTCsA MPAMO HPOTHBOIIONIOKHAA
curyanys [15]. Pasnmmans Mexpy mona-
MI TaK)Ke KacaloTCsl pa3MepoB aHTEHH
U KOJMYECTBA TPUXOMIHBIX CEHCUILI,
PAacIIONIOXEeHHbIX Ha HYX. DTO CBS3bIBa-
IOT C TeM, YTO CaMIIbl Y/IaB/IMBAIOT II0-
noBble hepoMoHbI caMoK. Kpome Toro,
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110 TIPe06/IaJaHIIO OTIPEIETIEHHOTO TUIIA
CEHCWII BBIABUHYTO MPENIIOTIOKEHIE,
YTO JAHHBI BIJ )XYKOB BOCIIPYHIMA-
eT 3alIaxy IPeUMYIL[eCTBEHHO B II0JIeTe
[15]. V13 paboTer A. Colgoni u S. Vamosi
(2006), nocaseHHOI MOpdOMeTpUYe-
CKVIM [TapaMeTPaM BYX II0/IOB Y€ THIPEX-
MSTHICTOI 3¢PHOBKHY (J/IMHA STINTP, aH-
TEHH, PACCTOsHIE MEX/Y [/Ia3aMu U Ap.),
MOYXHO CJIe/IaTh BBIBOJ, O TOCTOBEPHBIX
PasIUYMAX TOMBKO MHULID ATNHbI AHTEHH.
Bonee monpo6Hoe nccenoBate aHTEHH
TaHHOTO BUJIA, HO Ha MaJIBIX BBIOOPKaX
(n=3) Mo3BONMN/IO BBIABUTBH, YTO TIOJIO-
BbI€ Pa3/INYNs IPOSIBISIOTCS B IIMHAX
6a3a7IbHOTO CEIMEHTa YCUKOB U 5-9-T0
(3a mMckmoYeHeM 7-r0) Ipy He3Ha4M-
MBIX PagHOCTSIX OO IIMHBI AHTEHH
o6oux monos [12]. Ing o6oux monos
XapaKTepHO IpeobrafjaHie yIacTBYIO-
{MX B 0OOHSHNIU TPUXOUTHBIX CEHCUIIT
1-ro THIIa, IPK 3TOM Y CAMOK X KOMM-
4eCTBO 6OJIbIIIe, YeM Y CaMIIOB Ha 6-M I
nocrenyomux cermeHTax. OcranbHble
CEHCU/I/Ibl HEMHOTOYMC/IEHHBI, 6a31KO-
HIYeCKIe CEHCUUIBI ITPe0b/IafiatoT y ca-
MOK Ha 6-M I IIOC/IEYIOIIMX CETMEHTaxX
(nO pasnuuus He 3HauMMbl). HapoTus,
y CaMIiOB TPUXOMUTHbIE CEHCUIUIBI 1-T0
TUIIA B GOJIbIIIEM YMCTIE TIPENICTABIEHDI

MYIIeCTBEHHO J/IMHBI aHTE€HH ¥ KOMM-
4YeCcTBa YyBCTBUTENbHBIX CEHCVIII, YTO
CBSI3aHO C (PEPOMOHHOIT AKTUBHOCTBIO
U PernpofyKTUBHBIM IIOBEfieHNeM IO-
7I0B JAHHOTO BUJiA.
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POLYPHENISM AND SEX
DIMORPHISM IN COWPEA

BEETLES

Callosobruchus maculatus (review)

Ilya O. Kamaev, Anatoliy A. Kuzin, FGBU VNIIKR's specialists

The cowpea beetle (Callosobruchus
maculatus Fabricius 1775) is a dangerous
quarantine pest. It belongs to the family
Bruchidae, subfamily Bruchinae. The
pest originates from tropical Asia.
In Europe, it often occurs in storage
facilities (Fig. 1). Entry of the Bruchidae
tropical species may occasionally result
in their establishment. Nonetheless,
infestation of stored bean does not lead
to the establishment of the pest 3, 4, 1].

The pest develops in maturing or
matured hard bean seeds. Imaginal
diapause has not been observed.

Absence of imaginal diapause may aid
the production of several generations
per vyear. Callosobruchus maculatus
develops on pea seeds, chickpea, cow
pea, mung bean and other beans, except
for soy and fine beans [3, 2].

Wide distribution and economic
impact determined the interest of
researchers in studying the biology
of the pest. Additionally, due to the
ease of rearing, the cowpea beetle is a
useful object for performing various
research studies in biology. From
an evolutionary perspective, the

The cowpea beetle poses a serious threat for stored beans
since it is capable of causing a significant damage in a
short amount of time making the products unsuitable for
either sowing or consumption [5].

reproduction mechanisms in this pest
are of particular interest: reduced side
effects of inbreeding [9], coevolution
of genitals in males and females [9],
and development of forms within the
same species driven by environmental
factors as well as the occurrence of sex
dimorphism. This paper will focus on
the last two characteristics.
Callosobruchus maculatus displays
phenotypic plasticity. Its polyphenism is
determined by seasonality and density
of population. There are two typical
phenotypes called flying (active) and
nonflying (normal) forms [7]. Their
brief characteristics based on data by
various authors are given in Table 1.
These phenotypes may vary in
ecological (egg laying), morphological
(elytral ~ pattern  (Fig. 2, 3)),
ethological (flight capacity) and other

Table 1. Brief characteristics of the two Callosobruchus makulatus phenotypes based on data by different authors

High levels of melanin: dark-colored (with varia- . . L . .
i . . Light-colored (with variations). During ontogenesis
Morphology tions). During ontogenesis aedeagus turns counter . Verma, 2007
. aedeagus turns clockwise
clockwise
Less active Reproduction starts promptly Utida, 1954
Initially, the reproductive system is poorly
developed, including pheromone glands. Later, The reproductive system is well-developed even in Caswell, 1960;
Reproductive ultrastructural differences in glands between the the first days upon emergence Pierre et al., 1997
biology two forms are not observed
Ph duction depends on th ilabilit
Eromone procuction cepends on Me avatabilly | 000 of pheromone production on the first day. .
of seeds (fourth or seventh day) and temperature . . Lextrait et al., 1995
High emission levels on the first 5-7 days
(seventh or twelfth day)
Ecology Occurs in fields where they are widely distributed Occurs in seed storage facilities Lextrait et al., 1995
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characteristics. Larvae of the two
forms develop similarly; but phenotype
determination apparently occurs on
the second or third larval stage due to
increased temperature and changed
levels of moisture in seeds [18].

Females of the nonflying form are
capable of laying eggs on the 1st-4" day
at maturity. Although their life cycle is
shorter, their productivity is higher [13].

The flying (active) form usually
serves for distribution. It has darker
color due to higher level of melanin;
reproductive system in the first few days
upon emergence is poorly developed.
Pheromones are produced on the 4-6%
dayundertheinfluence ofenvironmental
factors [7, 14, 21]. The flying form may
be divided into three groups [18]. The
first group is similar to the nonflying
form: very active, egg laying without
diapause; life cycle is short [22]. In the
second, or intermediary, group, egg
laying is delayed for about two weeks
due to reproductive diapauses driven
by external influence [20, 13]. The
extreme flight form is characterized by
long reproductive diapauses; a life cycle
lasts about three months [22].

46 2 |1] 2013 KAPAHTVH PACTEHVN

Pleiotropy in the cowpea beetle is
attributed,amongother potential factors,
to the following: neuroendocrinal
influence - the relation between egg
laying and pheromone production in
two cases — when dispersing or under
optimal conditions; and larval density
and air temperature [16]. The higher the
temperature and/or the number oflarvae
are, the more active forms develop. On
the ninth day of egg laying at 30°C, an
active form develops (second stage). It
was noted that the larger the number of
beans is, the larger quantity of carbon
dioxide is produced which results in
higher temperature. It was demonstrated
that the temperature contrast within
the optimum temperature values
increased the probability of active form
development [18].

Seasonal changes of temperature may
also cause reproductive diapause. These
are apparently the cause of polyphenism
under field conditions. Additional
factors influencing the development of
the forms are the type of a host plant,
moisture content in beans, age of
parental adults (the older the adults are

Fig. 4. Copulatory apparatus
of cowpea beetle females
(photo by Ilya O. Kamaev)

the higher is the probability of the flying
form development), etc.

Sexual dimorphism in Bruchidae is
developed in varying degrees. Males
of this family are significantly different
from females in leg and antennae
structures, prominence as well as the
pygidium and the last (5%) sternite
locations. However, sex differentiation
in the cowpea beetle is poorly expressed.
It is known that the beetles differ in
the structure of the genital organs
(Fig. 4, 5). The body size and antenna
form are given special consideration in
literary sources [3]. Bodies of males are
on average smaller than those of females
while antennae in males are longer
than those in females [15]. There are
also differences in the antenna size and
number of antenna sensory hair. This is
attributed to the fact that males detect
female sex pheromones. Moreover,
based on the prevalence of a certain
type of sensory hair, it was suggested
that this species detects scents primarily

Fig. 5. Copulatory apparatus
of cowpea beetle males
(photo by Ilya O. Kamaev)

in flight [15]. Based on the paper by A.
Colgoni and S. Vamosi (2006) devoted
to morphometric characteristics of the
cowpeabeetle malesand females (elytron
length, interpupillary dissonance etc.),
only the difference in the antenna length
may be accepted as a valid criterion.

Detailed study of antennae (though
using a small number of samples (n=3))
showed that sex differences are also
manifested in the length of the basal and

5-9™" (excluding the 7*) segments of the
antenna; a slight difference in the overall
length of the antenna is also observed
[12]. Prevalence of Type 1sensory hairs

Life cycle in females amounts to twenty two days on
average while that of males is seven days shorter [11].
Life cycles are influenced by the quantity and type of food
along with genetic predeterminacy [10].
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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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