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Mpe3npnent Mockosckoro 3o0napka, r. Mocksa

YBaxxaeMble konneru!

EBpoa3snatckas pervMoHanbHas accoumauMsi 300MapKOB W aKBapuymMoB
(EAPA3A) M MOCKOBCKMI 300MapK perynsapHo MpOBOASAT HayyHble M Hayu-
HO-MpPaKTUYeCKMe CeEMMHApPbl U KOH(EPEHUMU, B KOTOPbIX aKTUBHOE y4yacTue
NMPUHUMAIOT CNeLuanucTbl 300MapkoB — uneHoB EAPA3A u gpyrux 3oonoru-
yeckux yupexpeHuii. B 2016 r. MexayHapoaHbiin ceMnHap «becno3BOHOYHbIE
B KOJIIEKLMSIX 300MapKOB M MHCEKTApPUEB» NMPOBOAMUTCS YXKE B 6-i pas. B Teue-
Hue 15 neT MHMUMATOPOM MpoBeAeHUS CeEMUMHAPOB BbicTynaeT Paboyas rpynna
Mo Ha3eMHbIM U NpecHoBOAHbIM Becno3BoHouYHbIM EAPA3A. YcnewHoi pabo-
Te rpynnbl cnocobCcTBOBaN M OMbIT CNeLManucToB MockoBCKOro, TananHHCKOro
1 Yepkacckoro 300napkoB, Puxkckoro 3o0caga v apyrux opraHusaumii, Kotopble
npoBoAsT BONbLUYI0 KOHCYNBTaTUBHYHK PaboTy M SBASKOTCS aKTUBHBIMM YYaCTHU-
kamu Pabouei rpynnbl. CeMUHapbl TPaAMLMOHHO NPOBOASTCS OOMH pas B TPU roaa
B OCeHHee Bpems. [peabiayLime ceMUHapbl BbISIBUIM MOCTOSIHHO PacTyLWuiA nHTe-
pec CneuuanmncToB 300MapkoB U APYrMX 300/10MMYECKUX OPraHM3aLmMin K BOMpo-
caM cofepxaHus, pa3BefeHus, IKCNOHMPOBAHUS 6ECMO3BOHOYHBIX XMBOTHbIX.
B pe3ynbraTe 3TOro 3a nocnefHue rofabl KOMMYECTBO IKCMO3ULLMI HeCcno3BoHOY-
HbIX B 300MapKax U MHCeKTapusax Poccum n opyrux cTpaH CyliecTBeHHO BbIpOC-
N0, YBENMYMNOCh U BMOOBOE pa3Hoobpasve Gecrno3BOHOYHbIX B KOMNEKLMAX.
Mpwn 3TOM CeMuHapbl CNOCOBCTBYIOT MOBLIWEHMIO KavecTBa 06pa3oBaTeibHOM
¥ NPUPOAOOXPaHHONM paboTbl, NpoBoaMMoi 3oonapkamu EAPA3A, u passutuio
MPUHLMMOB NPUPOJOOXPAHHONM cTpaTernn BceMupHoii accoumaummn 300napkos
1 akBapuyMoB. [lporpamMma faHHOro CEMMHapa OTPaXaeT HOBble NePCNEKTUBHbIE
HanpaBNeHUsl Pa3BUTUS KOMNEKLMIA U 3KCMO3MLMIA 300MapKOB U UHCEKTapUEB.
B ero pabote npuHsanm yyactme okono 130 cneumanuctos us 8 crpaH: Poccun,
benopyccuun, IctoHun, Nateum, Lseunn, Bennkobputanum, Utanum mn JnoHum,
B T. 4. 0Kono 60 yenosek SBNAIOTCA COTPYAHMKAMM 300MapKoB, bonee 40 — npea-
CTaBUTENSAIMM YHUBEPCUTETOB, HAyYHO-UCCNEOOBATENbCKUX WHCTUTYTOB, ecTe-
CTBEHHO-Hay4YHbIX My3eeB M 0Opa3oBaTe/bHbIX LEHTPOB, HECKONbKO YenoBeK
NpeacTaBnstoT 06beanHeHNS nobutenein 6eCcno3BOHOYHBIX, @ TaKXKe NapTHep-
ckne KomnaHmun. OueHb BaXkHbIM DaKTOPOM pa3BUTUS MHCEKTApUEB SBNSIETCS CO-
TPYAHWYECTBO 1 0OMEH OMbITOM MeXAY KO/IeraMm U3 pasHbix CTpaH. Tak, cneum-
anucTbl MOCKOBCKOMO 300Mapka BMecTe C UTaNbsiIHCKMMUK Konneramu us Myses
XMBbIX HacekoMbix Ecanonuc (Mapys) yxxe Heckonbko neT paboTatoT Haf npoek-
TOM COBPEMEHHOI0 NaBUNbOHA «MHCEKTapwmii», KOTOPbIV AomKeH BobpaTh B cebs
HOBeMLMe JOCTMXKEHUS U MHTEPECHbIN OMbIT pa3HbIX 300MapKOB, KaK B AM3aiiHe
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3KCMO3ULUMI, TaK U B OPraHU3aummM HayyHoK, obpa3oBaTenbHOM M MPUPOAOOX-
paHHo paboTbl. Ero nnaHupyertcs noctpouts yxxe B 6nmkaiwme rogpl. Hauanoch
nepcnekTMBHOE COTPYAHMYECTBO Mexay Accoumaumen UHCeKTapueB AnoHuu,
KOTOpYto Ha ceMuHape npencraenset lNoyeTHbin aupektop UHcekTapus [yHMa
[-p MuHopy fa3uma, n Paboueli rpynnoi no 6ecno3BoHo4HbIM EAPA3A. XoueT-
€1 HAQEATbCS, YTO HAC XAYT POXAEeHWEe HOBbIX 3KCMO3MUMIA 6eCno3BOHOYHBIX
YXMBOTHbIX U JOCTUXEHUS B PA3BEAEHUM M COXPAHEHUMU PefKUX U Manou3yyeH-
HbIX BMAOB C YYETOM COBPEMEHHBIX TEHOEHLMIA Pa3BUTUS NMPUPOLOCOXPAHHOM
cTpaTeruu.

INTRODUCTION
Vladimir Spitsin

Honorary Chairman of the Organizing Committee, Chairman of the EARAZA,
President of the Moscow Zoo, Moscow, Russia

Dear colleagues!

The Eurasian Regional Association of Zoos and Aquariums (the EARAZA)
and the Moscow Zoo constantly conduct scientific and scientific-practical
workshops and conferences where zoo’s specialists — members of the EARAZA
and other zoological institutions take an active part.

In 2016, the International workshop "Invertebrates in Zoo and Insectarium
Collections” has been held for the 6th time. The Working Group for Terrestrial
and Freshwater Invertebrates of the EARAZA is initiator conducting these
workshops for 15 years. The experience of specialists from the Moscow Zoo,
the Tallinn Zoo, the Cherkassy Zoo, the Riga Zoo and other organizations that
conduct extensive advisory work and are active participants of the Working
Group, are facilitated the successful work of the group.

The workshops have traditionally held in the autumn once every three years.
Previous workshops have shown the ever-growing interest of specialists in zoos
and other zoological organizations in the content, breeding and exposure of
invertebrates. As a result, in recent years, the number of invertebrate exposures
inzoos and insectariums in Russia and other countries has grown significantly, and
the species diversity of invertebrates in collections has increased. At the same
time, the workshops contribute to the improvement of the quality of educational
and environmental work carried out by the EARAZA zoos and the development
of the principles of the environmental strategy of the World Association of
Zoos and Aquariums (the WAZA). The program of this workshop reflects new
perspective directions of development of collections and expositions of zoos
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and insectariums. About 130 specialists from 8 countries took part in this
workshop: Russia, Belarus, Estonia, Latvia, Sweden, Great Britain, Italy and Japan,
incl. About 60 people are employees of zoos, more than 40 — representatives
of universities, research institutes, science museums and educational centers,
several people represent associations of invertebrate hobbyists, as well as
partner companies. A very important factor in the development of insectaries
is the partnership and exchange of experience between colleagues from
different countries. Thus, the specialists of the Moscow Zoo, together with
Dr.Enzo Moretto and his colleagues from the Museum of living insects ESAPOLIS
(Padua, Italy) working on the project of the modern pavilion “Insectarium’,
which should absorb the latest achievements and best practices of various zoos,
both in design exhibitions and the organization of scientific, educational and
environmental work. It began the development of contacts between the Japan
Association of Insectariums, which had represented by Honorary Director of the
Insectarium "Gunma Insect World" Dr. Minoru Yajima, and the Working Group for
Terrestrial and Freshwater Invertebrates of the EARAZA. Undoubtedly, increased
international cooperation will contribute to the emergence of new expositions
of invertebrates, and new advances in breeding and conservation of rare and
poorly known species.
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O NPOBEAEHUU 6-T0 MEXXAYHAPOOHOIoO CEMMHAPA
«BECMO3BOHO4YHbIE B KOJUIEKUUAX
300MAPKOB U UHCEKTAPUEB»

M.B. Bepesux

Otaen 3HToMonorum MockoBCKOro 300mapka, . Mocksa

C10 no 15 oktabps 2016 r. B MockoBCKOM 300Mapke npouwen 6-1 MexayHa-
poAHbIi ceMuHap «becno3BoHOYHbIE B KOMEKLMSX 300MapKOB U MHCEKTApUEBY,
OpraHn30BaHHbIM MOCKOBCKMM 300MapkoM M EBpOasmMatckon pernoHasbHOM
accoumnaument 3oonapkoB U akeapuymos (EAPA3A) no nHuumatuse ee Pabouent
rpynnbl N0 Ha3eMHbIM U NPEeCcHOBOAHbIM BECMO3BOHOYHLIM M MPU NOAAEPXKKE
[eHepanbHoro gupektopa 3oonapka C.B. Akynosoi. B OpraHu3aunoHHbIi KOMUTET
6-ro ceMMHapa BOLLIM PYKOBOAUTENN U BedyLLMe crneuuanmcTsl MocKoBCKOro 300-
napka, EAPA3A n MI'Y um. M.B. JlomoHocoBa (TpunoxeHue 1). 3T0T ceMuHap npo-
BOAMTCS PErynspHO —OAMH pa3 B TpM rofa —yxe Ha npotsbkeHnn 15 net. Lectoi
CEMMHAp CTan OJHMM U3 CaMbIX NPeACTaBUTENbHbIX U XOPOLIO OPraHM30BaHHbIX
COBMECTHbIX METOAMYECKMX Meponpuatuii MockoBckoro 3oonapka u EAPA3A.
B HeM npuHsinu yuyactme 132 cneumanucta u3 8 ctpaH mupa: Poccuun, Pecny-
6aunkn benapyce, JlatBun, ScToHmK, LLiBeummn, UTanum 1 Bnepsble y4acTBOBaBLUMX
B ceMuHape Benukobputanun u dnouun (lpunomeHue 2). OHn npencraBasiv
55 opraHusauumii, B T. 4.: 300Napku, MHCEKTapuK, 06pa3oBaTesibHble 3KONoruyec-
KMe LeHTpbl, eCTECTBEHHO-HAaY4YHble My3eu, HAayYHO-UCCNea0BaTeNbCKUE UHCTU-
TYTbl, YHUBEPCUTETbI M ApYrue BbiClIME y4ebHbIe 3aBefeHMs, @ TaKKe KOMMaHUK,
3aHMMaloLLMeCs BONPOCaMU pa3BeAEHNS U U3YYEHNS NONE3HbIX HACEKOMBIX.

YyacTie B ceMMHape 0Ka3anoCb MHTEPECHbIM U MOMEe3HbIM KaK ANS OMbIT-
HbIX CMEeLMannUCTOB 300MapKOB, HAYYHO-UCCNeA0BaATENbCKMX MHCTUTYTOB M MNpe-
nopasartenein yHMBEPCUTETOB, Cpeam KOTopbix 6bino 30 KaHAMAATOB U LOKTOPOB
6MONOrMYecKUX U CMEXHBIX HAYK, TaK M AN HaYMHAWMX B 0bnactm copepxa-
HWS, pa3BeaeHus U 3KCMOHUPOBaHMS 6eCcno3BOHOYHbIX. O4eHb NNOTHAsA M HaCbl-
LeHHas nporpaMma ceMuHapa Obina NOMHOCTBIO BbIMOMHEHA, @ TNaBHAas Lenb
MeponpuaTMa — 0OMeH OMbITOM ANS Pa3BUTUS KOJIIEKLMMI, HOBbIX 3KCMO3ULMIA
6eCcrno3BOHOYHbIX M BHeLpeHWs pa3HOOOpa3HbIX MHHOBALMM M OPUrMHANbHBIX
uaen — HeCOMHEeHHO, aocTurHyta. Cneumanuctel 06CyaMnM pesynbTaTbl CBO-
e paboTbl M NnaHUpyemble NpoekTbl C 6HeCN03BOHOYHLIMU B 300TEXHUYECKOW,
BETEPMHAPHOM, 06pa3oBaTeNbHOM M MPUPOA0OXPaHHOM obnacTax. Ha cemu-
Hape 6bL10 MpeacTaBneHo 53 [OKNafa B BUAE 3NEKTPOHHbLIX Mpe3eHTaumi
M CTeHOO0BbIX COObOWeHMA. TeMbl JOKNAAOB OCBEWANM POSb U BO3MOXHOCTU
MHCEeKTapueB B 3KONOrMYeckoM 0bpa3oBaHuUM, COXpaHeHUM GuopasHoobpasus,
M3y4YeHWM HACEeKOMbIX U pa3BUTMM Buonormyeckoro metoaa 6opbbbl C Bpeau-
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TENIMU paACTeHUI, OMNbIT U NEPCneKTUBbI CO34aHUS HOBbIX 06pa3oBaTenbHbIX
3KCNO3MUMIA  Becno3BOHOYHbIX, BKJIOYAs MNEePenoHYaTOKPbIIbIX HACEKOMbIX
M NaykoobpasHbIX, pe3ynbTaTbl UCCNELOBAHMI MO COXpaHeHUo BruopasHoobpa-
319 6eCNO3BOHOYHBIX M CO3AaHUI0 NaBOPATOPHbLIX MONYAALMIA YTPOXKAEMbIX BU-
[.0B, HOBOCTW CMCTEMATUKM 6E€CNO3BOHOUHBIX, B T. 4. TApaKaHOB M MayKOB, pe3y/ib-
TaTbl UCCNELOBAHMI MO BUOXUMUU, DU3MONOTMU U NOBEAEHMIO BECMO3BOHOUHBIX,
MeToAbl OnpepeneHvs BpeguTenei KOpMOB M NPODUNAKTUKM WUHPEKLMOH-
HbIX M Mapa3uTapHbix 3aboneBaHMit 6eCnO3BOHOYHbIX, METOAMKM COAEPXKAHUS
U pa3BeneHUs BOAHbIX 6ECN03BOHOYHbIX U OTAENbHbIX BUAOB HACEKOMBIX, B T. Y.
BbIpALLMBAHME YellyeKpbUTbIX HA MCKYCCTBEHHbIX muTaTenbHbix cpegax (UMC),
pasBefeHne NUCTOSIAHBIX HACEKOMBbIX (Ky3HEUYMKM, NANOYHMKK) M KOPMOBbIX Ha-
cekoMblIx (30¢dobac, capaHuya).

11 n 12 okT96ps TOpXKEeCTBEHHAs LLePEMOHUS OTKPbITUS U NIEeHapHble 3a-
CcefaHns ceMmHapa MnpoLwiM B CTUAbHO OQOPMIEHHOM U yAoOHO CNAaHUpO-
BaHHOM [AOn4 3ToM uenu 6onbloM 3ane naBunboHa «3o0o0[eno». YyacTHMKaM
ceMuHapa 6biiM Bpy4YeHbl CreuManbHO MOATOTOB/MEHHbIE K 3TOMY COObITUIO
CYBEHMPbI (BIOKHOT M 3HAYOK) C JIOFOTUMNOM CeMMHapa M nnakat «ApaxHonaH-
AMsi» C U306pakeHUeM peakux BUAOB MaykoobpasHbix U3 konnekumm Otaena
3HTOMOJIOTUU, NPEeACTaBlAEHHbIX B HOBOW 06pa3oBaTenbHOM 3KCMO3ULMMU 300-
napka «ApaxHonaHausa», a Takke pasfiMuHble MHOOPMALMOHHO-METoaMYEeCKUE
MaTepuanbl. Ha TOpXXeCcTBEHHOM LEpeMOHUM OTKPbITUS ceMMHapa 11 okTa6ps
C NPUBETCTBEHHBIM C/IOBOM K Y4aCTHMKAM CeMMHapa BbicTynunm [oyeTHbI npea-
cepatens OprkomuTeTa ceMmHapa, lNpesnaeHTt EAPA3A, MNpe3snaeHT MOCKOBCKOrO
3o0napka, akagemuk PAEH B.B. CnuumH, 3aBepyrowmii Kadeaporn aHTomonormm
Buonornueckoro dakynereta MI'Y um. M.B. JlomoHocoBa A. 6. H. A.A. Tonunos
n 3asepytowas Otpenom 3konorum locypapcTBeHHoro [lapBMHOBCKOro Myses
O.A. TBo3aeBa, OTMETUBLUME MHOrONETHEe yCrewHoe COTPYAHUYECTBO 3TUX Op-
raHm3aumim ¢ MoCKOBCKMM 300MapKOM. 3aK/0UnTeNbHAs AUCKYCCUS U LLepeMo-
HWMS 3aKPbITUS CEMMHApA COCTOSNMNCL 14 okTabps B noMeweHumn «lanepen 300».
Bo Bpems LepeMOHMM 3aKPbITUS Yy4acTHUKAM CeEMUHapa Obinn BpyyeHbl CBu-
LeTenbcTBa 06 yyactum B ceMmHape. YYacTHUKM CEMMHAPA eAMHOAYLIHO OTMe-
TUIM BAXHOCTb 3TOro GopyMa AN JanbHENLEro pasBUTUS XKUBbIX KONNEKLMUA
1 06pa3oBaTeNbHbIX 3KCNO3ULMIA HECNO3BOHOUYHBIX B 300MapKaxX U MHCEKTapmsX
M COTpYyLHMYECTBA B 061aCTV CoAepXaHUs, pa3BefeHuns, SKCNOHUPOBAHUS U OX-
paHbl 6eCno3BOHOYHbIX. Tak, MOMyYEHHbIE HA CEMUHAPE OMbIT U 3HAHUA COTPYA-
HWMKM MOCKOBCKOrO 300MapKa NAaHMPYT MCMOAb30BaTh AN NPOEKTUPOBaHUS
HOBOrO NaBuaboHa «MHcekTapuin». B 3ToM coBpeMeHHOM Hay4YHO-06pa3oBatenb-
HOM KoMmnnekce ByayT obbeanHEeHbl HOBble 3KCMO3ULMKM HACEKOMbBIX U ApYrux
6ecno3BOHOYHbIX U TabopaTopun ANg pa3BefeHUs U U3yYeHUS MaIOU3BECTHbIX
M pefKMX BUAOB, @ TaKXXE KOPMOBbIX HacekoMbiX. OH AO/MKEeH CTaTb OOHUM U3
KpynHenwwux B EBpone u cambiM KpynHbiM B Poccumn n CHI ueHTpom no pas-
BEAEHUIO U COXPAHEHWUIO BeCno3BOHOYHbIX. B ero npoektnpoBaHMu npuHMMaeT
y4yacTue OMPEeKTOp M3BECTHEWMLLEero eBPONeMCcKOro MHcekTapus «Mysei XuBbiX
HaceKoMbIX — Jcanonucy» NpoBuHummM MNapys (Mtanug) a-p IHuo MopeTTo, yyacT-
BOBABLLUMI YK€ B HECKONIbKMX ceMUHapax EAPA3A.
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B pamkax cemMuHapa BMnepBble COCTOSNIOCh COBMECTHOE 3aceAaHue YNEeHOB
Paboueit rpynnbl MO Ha3eMHbIM U MPECHOBOAHbIM 6ecno3BOHOYHbIM EAPA3A
(npencenatens M. bepesuH, Poccus), TaKCOHOMUYECKOM KOHCYNBTAaLMOHHOWM rpyn-
Mbl N0 Ha3eMHbIM 6eCno3BOHOYHbIM EBpONENCcKom accoumaumm 300NapKoB 1 ak-
BapuymoB (npeacenatens M. bywenn, Benukobputanus; ao-p 3. MopetTo, Utanus)
1 SINOHCKOM accouMaunmn MHCeKTapueB (NoYeTHbIN npeaceaaTens A-p M. Aasunma),
Ha KOTOPOM CMeLManucTbl, NPeACTaBASIOWME TEPPUTOPUIO NMOYTHU BCEW CEBEPHOM
EBpasuu — ot Benukobputanuu, Utanuu, Nlateun u LliBeuun Ha 3anage, yepes
Poccuio no AnoHuun Ha BocTOKe, — CMOIM 06CYANTL MEPCNEKTUBLI PAa3BUTUS UH-
CeKTapueB B pervoHe M niaHbl Byaywmx COBMECTHbIX MPOEKTOB MO U3yYeHuHo
M COXPaHEHUIO peaKUX BMAOB 6€CNO3BOHOUHBIX.

[lns yyacTHMKOB ceMuHapa 6binv npoBefeHbl 3KCKYPCUMM MO HOBBIM 3KCMO-
3ULMaM MOCKOBCKOrO 300MapKka M B 300MUTOMHMK, Haxoaawmiics B Bonokonam-
CKOM parioHe MockoBckow obnactu. B yactHocT, 300mapk npeacTaBui y4acTHU-
KaM CeMMHapa 06pa30BaTe/ibHy0 3KCMO3MLMI0 «[lyTewecTene B ApaxHONAHAMION,
KOTOpas mofiyymna y POCCUICKMX U 3apyOeXHbIX KOMNEer BbICOKYH OLLEHKY.
JTa BbICTaBKa, OTKpbIBWasacs Ha Crapoi TeppuTopunM MOCKOBCKOrO 300Mnapka
Tonbko B 2015 ., cetvac eguHcTBeHHas B Poccumn u CHI 1 ogHa 13 KpynHenwmx
B EBpone TeMaTuyeckas akcnosuuus 6eCcno3BOHOYHBIX, BK/IOYAKOLWAS OKOMO
60 BMAOB XMBbIX YNEHUCTOHOTUX-XULHWUKOB, B TOM uucne 6onee 50 Bupos
naykoobpasHbIX.

B oHM paboTbl ceMMHapa B 3ane naBuaboHA «300[leno» 3KCMOHMPOBanacb
BbICTaBKa oTorpaduin «J/IMKM MHOFOHOTMX», NpeAcTaBNeHHbIX 24 aBTopamMu —
uneHamu «Makpoknyba» 1 CoTpyaHUKaMKM 300napka. Ha BbicTaBke MOXHO 6b110
yBUAETb 78 YHUKANbHbIX NOPTPETOB HACEKOMbIX M NAYKOOOPA3HbIX U CHOXKETOB U3
UX XKM3HU, CHATBIX BEAYLLMMU MacTepaMu B XaHpe MakpodoTorpadpum.

bnarogaps MHOroMecs4yHoM opraHM3aLMOHHOM paboTe, NPOBEAEHHONM CO-
TPYAHUKAaMU MHOTMX OTAEN0B MOCKOBCKOrO 300Mapka, UCMOAHWUTENbHOW AM-
pekumn EAPA3A v noapsaHbiX OpraHu3auui, CeMMHaAp npowesn, no OLeHke
POCCUMMCKUX M 3apybexHbIX KONner, Ha BbICOKOM ypoBHe. bonbliyio nomoup
B NpOBeAEeHMM CEMMHApaA OKa3anu BOMOHTepbl 300Mapka. CUHXPOHHLIN NepeBos,
ocyuectnsanm cotpyaHukn OO0 «Pycnepesopa» A. MaTpycosa u [l. HocoBuLukas,
a Takke X. Kog3uma u coTpygHukM MockoBckoro 3oonapka: H.B. XaTtyHues
n AN. CumoHoBa. OprkoMuTeT CEMUHApA BblpaXkaeT CBOK MMyboKy npu3sHa-
TENbHOCTb U 611aroAapHOCTb BCEM, KTO aKTMBHO y4acTBOBas B MOArOTOBKE U Mpo-
BEAEHWUM CeEMUHaPpa.

20



Puc. 1. Mpe3unent EAPA3A B.B. CnuumH BbICTynaeT C NpUBETCTBEHHBIM CNIOBOM Ha OTKpbITMM 6-r0 cemuHapa. Qorto:
A.A.Asanos /Fig. 1. Chairman of the EARAZA Vladimir Spitsin gives a welcoming speech at the opening of the 6th Workshop.
Foto by: A. Avalov

Puc. 2. 3aBenytowmii Kadepnpoii sHTomMonoru MI'Y um. M.B. JlomoHocosa 4. 6. H. A.A.TTonnnoB BbICTYNaeT ¢ NpUBETCTBEHHbIM
(JI0BOM Ha OTKpbITUM 6-T0 ceMuHapa. Poto: A.A. Asanos / Fig. 2. Head of the Entomology Dept. of the Lomonosov MSU
Dr.Alexey Polilov gives a welcoming speech at the opening of the 6th Workshop. Foto by: A. Avalov

21



A0JBAY 'Y :Aq 0304 "«0d300z» UoIiARd 3y Jo Juoly ul doysyiom Y19 ay3 jo siuedidineq g b1 / oueay Yy :0L0¢) ‘«OLTO0E» WOHOdUWEeL Tadal BABHUWRI 01-9 MNMHLIBRL "¢ U]

22



Puc. 4. YuactHuku 6-ro cemuHapa BO BPeMsl MNeHapHOro 3acefiahus B masunboHe «300flenox. Moto: A.A. Asanos /
Fig. 4. Participants of the 6th Workshop during the plenary session in the pavilion «ZooDepo». Foto by: A. Avalov

Puc. 5. Kypatop 6ecno3BoHouHbIx bpuctonbckoro 300cafa Mapk bywenn BbicTynaeT ¢ AOKNaZ0M Ha NeHapHOM 3acefiaHuu.
(orto: A.A. Aanos / Fig. 5. Curator of Invertebrates of the Bristol Zoo Gardens Mark Bushell makes the presentation at the
plenary session. Foto by: A. Avalov
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Puc. 6. YyacTHuku cemuHapa, cieBa Hanpaso: M.B. bepesut, o-p M. lasuma, X. Koasuma, B.B. Cnuuuu. ®oto: AA. Asanos /
Fig. 6. Workshop participants, from left to right: M. Berezin, Dr. M. Yajima, H. Kojima and V. Spitsin. Foto by: A. Avalov.

Puc. 7. [lupextop My3es xuBbIX HacekoMbIX «3canonmcy A-p IHuo MopeTTo rotoBuTcs k npe3serTauuu. Moto: M.B. bepesuH /
Fig. 7. Director of the Museum of Living Insects "Esapolis" Dr. Enzo Moretto is preparing for his presentation.
Foto by: M. Berezin
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Puc. 8. YyacTHuku 6-To ceMMHapa B mepepbiBe MAeHapHOro 3acedaHus B masunboHe «3oofeno». Moto: B. Baxpywes /
Fig. 8. Participants of the 6th Workshop in the break of the plenary session in the pavilion "ZooDepo". Foto by: V. Vakhrushev

Puc. 9. Yuacthukn 6-ro cemuHapa BO Bpems 3acemaHus B 3ane «lanepen 3oo». (©oto: M.B. Bepesun /
Fig. 9. Participants of the 6th Workshop during the session in the "Zoo Galery" hall. Foto by: M. Berezin
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Summary
ON HOLDING OF THE 6th INTERNATIONAL WORKSHOP
"INVERTEBRATES IN ZOO AND INSECTARIUM COLLECTIONS"
Mikhail Berezin

Entomology Dept. of the Moscow Zoo, Moscow, Russia

From 10 to 15 October 2016 at the Moscow Zoo passed the 6th Inter-
national Workshop “Invertebrates in Zoo and Insectarium collections’,
organized by the Moscow Zoo and the Eurasian Regional Association Zoos and
Aquariums (the EARAZA) on initiative of the Working Group for Terrestrial and
Freshwater Invertebrates and support by the Director General of the Moscow
Zoo Svetlana Akulova. The Organizing Committee of the 6th workshop
included the leaders and leading specialists of the Moscow Zoo, the EARAZA
and the Lomonosov Moscow State University (Appendix 1). This workshop has
held regularly every three years for 15 years already. The 6th workshop was
one of the most representative and well-organized joint methodical events
of the Moscow Zoo and EARAZA. 132 specialists from 8 countries took part
in it: Russia, Belarus, Latvia, Estonia, Sweden, Italy, Great Britain and Japan
(Appendix 2). They represented 55 organizations, including zoos, insectariums,
educational environmental centers, science museums, research institutes,
universities and other higher education institutions, as well as companies
dealing with breeding and studying beneficial insects.

On the workshop, 53 reports in the form of electronic presentations and
poster presentations had presented. The themes of the reports covered the
role and potential of insectaries in environmental education, biodiversity
conservation, insect research and development of the biological method
of plant pest control, experience and prospects for creating new educational
expositions, including hymenoptera insects and arachnids, research results
on invertebrate biodiversity conservation, creation of laboratory populations
of threatened species, news of taxonomy of invertebrates, include cockroaches
and spiders, the results of research on biochemistry, physiology and behavior
of invertebrates, methods for determining fodder pests and preventing
infectious and parasitic diseases of invertebrates, methods for maintaining
and breeding aquatic invertebrates and certain insect species, including
growing Lepidoptera species on artificial diet, production of leaf insects and
fodder insects.

At the opening ceremony of the workshop on October 11 with a welcoming
speech to the participants of the workshop said by: Academician of the RANS
Vladimir Spitsin, who is Honorary Chairman of the Organizing Committee,
Chairman of the EARAZA and President of the Moscow Zoo, Dr. Alexey Polilov,
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Head of Entomology Dept. of the Lomonosov Moscow State University, and
Olga Gvozdeva, Head of Ecology Dept. of the Darwin State Museum, which
noted the long-term successful cooperation of these organizations with the
Moscow Zoo. Participants of the workshop had awarded souvenirs (notepad
and badge) with the workshop logo and a poster with a picture of rare species
of arachnids represented in the new educational exposition of the Zoo named
"Arachnolandia’, and certificates of participation in the workshop.

During the workshop the first joint meeting of members of the Working
Group for Terrestrial and Freshwater Invertebrates of the EARAZA (Chairman
Mikhail Berezin, Russia), the Terrestrial Invertebrate Taxon Advisory Group
of the EAZA — TITAG EAZA (Chairman Mark Bushell, UK; Dr. Enzo Moretto, Italy)
and the Japan Association of Insectariums (Honorary Chairman Dr. Minoru
Yajima, Japan).
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PEOKUE BUAObI XXECTKOKPbIIbIX
HA TEPPUTOPUU KAJIMHUHTPALCKOIO 300MAPKA
U UX BO3MOXHOE MCMNONb30BAHUE B MPOCBETUTE/IbCKOM
LOEATENIbHOCTU NPUPOAOOXPAHHOIO HAMPABJIEHUS
A.B. AnekceeBa, B.U. Anekcees

MAVYK «3o00napk», . KanuuHrpas,

BakHas ponb 300napka B COXpaHeHWMM peakmx 6ecno3BoHOYHbIX Beccrnop-
Ha. Kpome pa3BeneHus B HEBONE C NOCNELYOWEN PeMHTPOAYKLUMER B MPUPOAY
M BAXKHbIX MOMEHTOB M3y4YeHMs BMOOB (3KOMOrMK, penpoayKummn, TPOOuKn u np.)
B HEBOJIE, 300MapK, KaK 03eIeHeHHAs TEPPUTOPUS, MOXET U [LOMKEH UrpaTb posib
pedyruyma ong HEKOTOPbIX 3/1IEMEHTOB NPUPOAHONM Cpeabl B LeHTpe ypbaHu3u-
poBaHHOro naHawadrta. Ha TeppuTopum 300Mapka BCTPEYAETCS U MOXKET NOCTO-
SIHHO 0OMTaTb 3HAYUTENIbHOE KOIMYECTBO PasHbIX BUAOB 6ecno3BoHOYHbIX. [pu
HanMumMu CTapbix AepeBbeB dayHa BKIOYAET rpynny AeHApoOMOHTOB-canpo-
Kcunodaros, T.e. BUAbl, 3aCENOLLIME OTMUPAIOLLYIO APEBECUHY M AyNna, KOTopble
3a4acTy0 OKa3bIBAKOTCA Ha CTpaHuuax KpacHbIX KHUT U CMUCKOB pPeaKnx BUAO0B
YXMBOTHbIX. YUYeT, NoCuNbHast OXpaHa MecT 0bMTaHMS BMeCTe C COMYTCTBYHOLLEN
NPOCBETUTENBCKOM AeSTeNIbHOCTbIO B KOHTEKCTE HAarNsAHOM OXpaHbl NpUpoabl —
[LONONHWUTENbHAs BO3MOXHOCTb OXpaHbl 6Mopa3zHo0bpa3ug C yuactmeM 3o00napka
W BaXHbIM 31€MEHT NO3MLUOHUPOBAHMS YUPEXAEHUS KaK MPUPOAOOXPAHHOTO.

B KpacHoit kHure KanuHuurpagckon obnactm (2010) k kaTteropusam 1-3
OoTHeceHO 29 BuaoB 6eCNO3BOHOYHDBIX, B T. Y. 6 BUAOB OPHOXOHOMMX MOJIIHOCKOB
(Gastropoda) 1 23 Buaa HacekoMbix 13 oTpsagos: Coleoptera — 15, Lepidoptera —
5, Odonata — 1, Hymenoptera — 1 1 Neuroptera — 1. Ewe 26 BnaoB Haceko-
MbIX 3aHeCeHO B npunoxeHue (kateropus 4) Kk KpacHol kHure. 13 49 HacekoMbIx
KpacHom kHurn KannHuHrpagackorn obnactm, 9 otMeyeHo B ropoackon yepre 06-
NACTHOrO LeHTpa.

KanuHUHrpaackuii 300napk pacnonoxXeH B LeHTpe r. KanuHuHrpaaa Ha Tep-
puTopuu nnowapbto 16,4 ra. Tepputopums CywecTByeT B BUAE peKpeaLnoHHOM
30Hbl CO 3HAUYUTE/bHBIM KOIMYECTBOM ApPEBECHbIX HACaXIEeHWI, HENpepbIBHO
npouspacralowmx 3aecb ¢ cepeauHbl XIX Beka (nepBoHavanbHo XydeHnapk,
3aTem c 1896 r. — KeHurcbeprckuii 300cag). bonblioi npoueHT nepeBbeB Npu-
XOAMTCA HA OO0 MECTHbIX NMCTBEHHbIX nopond (Quercus robur, Tilia cordata,
Fagus sylvatica,Acer platanoides,A. pseudoplatanus, Fraxinus excelsior, Ulmus laevis,
Carpinus betulus, Populus nigra), npefcTaBneHHbIX B OCHOBHOM cpenHe- (50-70
net) u ctapoBo3pacTtHeiMu (6onee 100 net) pnepeBbsamu. Tepputopums 300napka
HaXO0AMTCS Cpeam XOPOLLO O3e/leHEHHbIX KBAapTasoB CMeLWaHHON 3—5-3TaxHoM
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LOBOEHHOM M MOCNEBOEHHOM 3aCTPOMKM C BONIBLLIMM KONMYECTBOM KPYTMHbIX Ae-
peBbeB B 00Caike [,OPOr U UMEET CBSA3b C 3e/IeHbIMU 30HAMM BbILLE U HUXE MO
TeyeHuto (LeHTpanbHbIM NapK KynbTypbl U O0TAbIXa) [1apKoOBOro pyybs.

B xone MoHuTopuHra 2010-2015 rr. Ha TeppuTopmn KanuMHMHIpaackoro
300MnapKa 66110 OTMEYEHO TPM BMAA KPACHOKHMXHbIX XXYKOB KanuHUHIpaackon
obnactu (cemerictBa Scarabaeidae u Lucanidae): Gnorimus nobilis (L.) [kaTero-
pus 1, BUA nof yrpo3oi ucyesHoBeHwus], Protaetia marmorata (F.) [KaTeropus 3,
penkuin Bua], Dorcus parallelepipedus (L.) [kaTeropus 4, BuA, HY>XAAMOWMIACS
B 0cO60M BHMMaHuM u koHTpone]. Aea suaa (G. nobilis v D. parallelepipedus)
6bIM NpeacTaBneHbl Cy4YanHbIMW MUTPUPYIOWMMK 0COBsMU. LieneHanpasneH-
HbI MOMCK HA TEPPUTOPUM 300MAPKA M B €0 OKPECTHOCTSAX MO3BONWA BbISIBUTb
3aceneHHbin D. parallelepipedus nornbwnin 6enbiii kneH (ssop) B 20 M OT orpagbl
3o00napka (yn. [pekoBa) n yCTaHOBWTb OTCYTCTBME NONYAAUMM ITUX ABYX BM-
[0B Ha TeppuTOpUM 300Mapka. B oTHoweHun P. marmorata noucku 6binn bonee
yCneLHbl, U KpOME HeOLHOKPATHbIX HAXOL0K MMaro 6bino BbiSIBNEHbI 3aceNeH-
Hble IMYMHKAMU fepeBbs (UNbl) KaK B 300MapKe, Tak U B NpuneraoLei K 300-
napKy 3eneHow 3oHe no yn. bpamca, yn. Hocosa, yn. lfeHaens (asop, amna, rpab).
Mpu obcnepoBaHUM ApeBECHbIX HACAXAEHWM 300Mapka Obinn 0BHapyXeHbl
Takxe Cnopajguyecku BcTpevatowmecs B obnactu xyku: Valgus hemipterus (L.)
Mycetochara flavipes (F.), Plagionotus detritus (L.), Ropalopus macropus (Germ.),
Phymatodes testaceus (L.) u Rhamnusium bicolor (Schranck).

B kauecTBe pe3toMUpYIOLLMX NPAKTUYECKUX peKOMeHAALMI NpeanaraoTcs:
1. YactHble gns KanuMHMHrpaackoro 3oonapka C MHTEpPeCcHOM KoJsieonTepo-

dayHom:

1.1. icnonb3oBaTb Hannuune NONyNSAUMUIA pefKUX BUOOB HAa TeppuUTOPUM 300Map-
Ka B NPOCBETUTE/IbCKOM LEeATENbHOCTU yupexaeHus (yCTaHoBKa MHPOpMa-
LMOHHOMo cTeHaa ¢ ¢gotorpadpusamu, MHGOpMUPOBaHME NOCeTUTENEN Mpwu
3KCKYPCMOHHOM 06CNYXXMBaHUM).

1.2. UeneHanpaBneHHOe COXpaHeHWe MUKPOOMOTONOB (MUMHUMYM — TPYXSIBbIX
CTapbIX WMPOKOAUCTBEHHbIX AEepeBbeB) NPW BbIMUAMBAHMM OPEBOCTOS Ha
TEpPpPUTOPUM 3eN1EHOM 30Hbl. MakCMManbHO BO3MOXXHOE COXPaHEHUE OKOPEH-
HbIX CTBOJIOB, KPYMHbIX BETBEM U MHEN BbICOTOM 3-4 M Ha TeppUTOPUU 300-
napka. YactmuHoe coxpaHeHue ecTeCTBEHHOM (B T. Y. U pyAepanbHOM) TpaBss-
HWCTOM pacTUTENbHOCTU. MakCMMaNnbHO BO3MOXHOE COXPaHEHUE JIMCTOBOro
onaja Ha nouse.

1.3. Nocanka AepeBbeB LWMPOKONUCTBEHHbIX NOPOA LAHHOM reorpaduyeckon
30HbI (8y6, byk, rpab, nuna).

2. 0O6wme ong 3oonapkoB PO (B Lensx NnpocBeLLeHNs HaCeIeHNa U pekiambl
yyupexneHus):

2.1.MlHBEHTApM3aUMS U YYET NONYASLMI KOAUKUX KMBOTHbBIX HA UX TEPPUTOPUM.

2.2. Vicnonb3oBaHWe NoKanbHOW 3HTOMOGayHbl B paboTe ¢ noceTuTensimMu.

2.3.lNoBbllWeHHOe BHUMAHME K MECTHOM 3HTOMOdAayHe C BO3MOXHbIM NpUOpU-

TETOM B pa3sBeAeHUMN U PEUHTPOAYKLMWU. MecTHble BUAbI, 3a4acCTyl YCTY-

narwwue 3K30TUYECKMM TONbKO B CKOPOCTWU XM3HEHHOrO LMKNA, UMEKT

60NbLIYI0 3HAYMMOCTb B PErMOHANbHOW NPUPOLOOXPAHHOM AEeATeNIbHOCTH
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W [OMKHbI NMPUCYTCTBOBATb B MHCEKTapMyMax B KayecTBe 0653aTesibHOro
3neMeHTa.

2.4. Meponpuatisa no noBbliWeHUO 6MopasHoobpasus TeppuMTopMM 300Mapka
(3a cyeT co3aaHNSa UM COXPAHEHMS PA3IMYHBIX MUKPO3KOCUCTEM).

JNuteparypa / References
1. [Hepkos B.MM., puwaHoea IB. (pea.), 2010. KpacHaa kHura KanuHuHrpaa-
ckon obnactu. — Kanununrpaa: M3ga. PTY um. 3. Kanta. — 334 .

Summary

RARE BEETLES SPECIES ON THE TERRITORY
OF THE KALININGRAD ZOO AND ITS POSSIBLE USE
IN EDUCATIONAL AND NATURE CONSERVATION ACTIVITIES
Anastasiia Alekseeva, Vitalii Alekseev

The Kaliningrad Zoo, Kaliningrad, Russia

The conservation of biodiversity is one of main tasks of zoological gardens.
Except breeding and investigation of the invertebrates in captivity, the zoos can
take immediate part in protection of the habitats of rare and threatened native
invertebrates in its territories.

During 2010-15, three included in the Red Data Book of the Kaliningrad
region saproxylophagous beetles species had registered on the territory
of the Kaliningrad Zoo. There are Gnorimus nobilis (L.) [category 1], Protaetia
marmorata (F.) [category 3], Dorcus parallelepipedus (L) [category 4].
The presence of population of one red-listed species (P marmorata) in the old
lime trees of the zoo territory was established. Such interesting and sporadically
distributed in the region species as Valgus hemipterus (L.), Mycetochara flavipes (F.),
Plagionotus detritus (L.), Ropalopus macropus (Germ.), Phymatodes testaceus (L.)
and Rhamnusium bicolor (Schranck) were also additionally registered during
the research.

The elementary measurements concerning conservation of several insect
habitats on the zoo territory, the importance of insects study in the urbanized
area, and the use of the red-listed and native insects in the zoo activities had
briefly discussed.
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MHCEKTAPUMA OTOENA «FEPMETONOMUS»
KAJIMHUHITPAOCKOIO 300MNMAPKA
A.B. AnekceeBa, B.U. Anekcees

MAYK «3o00napk», . Kanuuunrpan

becno3BoHouHble cTanM 06bBEKTAaMM LENeHanpaBAEHHOr0 COAepXaHus
n pa3BeneHus B KanMHMHrpaackom 300napke CpaBHUTENbHO HegaBHO — B 1979 T,
MepBOHaYanbHO M [OCTAaTOYHO A/MTENbHOE BPEMS COAEPXKaNUCh TONbKO KOp-
MOBble 6eCno3BOHOYHbIE HE3aBMCUMMO Ha 6a3e pasHbix OTAENO0B, HO Haubonee
MHTEHCMBHO M pa3HOOOpa3Ho — B oTaene «Teppapuym» (nosxe «lepnetono-
rns»). [octeneHHo BuaoBoe pasHoobpasue 34ecb MOMOMHSN0Ch NMPUBO3UMBI-
MW U3 MHbIX 300MapKoB BMaamu, n K 2010 r. yucno Kynbtyp 6€CnO3BOHOYHDIX,
CcTabunbHO nopaepXuBaemblx cunamu otaena, gocturno 15. Bce KynbTypel
6eCno3BOHOYHbIX COAEPXANUCb B 3aKPbITbIX A1 MNOCETUTENEN MNOMeLLeHUsaX
M He 3KCMoHUpoBanucb. OTaenbHble MOMNbITKM AEMOHCTPALMU KPYMHbIX, Bbl-
NIOB/IEHHbIX B MpUpOAEe MpecHOBOAHbIX Gecno3BoHouHbIX (Dytiscus dimidiatus,
Astacus leptodactylus), npegnpuHumanucs B 2002-2007 rr. Ha BbicTaBke «PayHa
KanuHuHrpagckoit obnactu» otaena «fepnetonorns».,

MepBas oToenbHas M CNeuuanu3MpoBaHHAs 3KCNO3uuUMsa 6eCcno3BOHOYHbIX
B KanuHMHrpaackom 300napke nosiBMAach ToNbKo B fekabpe 2013 r. B 34aHUU
«Tponuuyecknit jom». [lepBOHa4YanbHO OHa BK/4Yana Hauvbonee 3KCMO3ULMOH-
Hble BUAbl KOPMOBbIX HECNO3BOHOYHbLIX OTAENa «fepneTonorus» U NOCTENEHHO
nepedopmuposbianack (2014-2016 rr.) B HampaBneHUN cUCTEMATUYECKOTO
M 3KOIOTMYECKOro pa3Hoobpasms. MIHCeKTapuii He MONy4Yu CaMoCTOSTeNbHOCTH
M 0O CMX MOP OCTAETCS KOMMAKTHbIM BbICTABOYHbIM 0ObEKTOM, NOAAepXKMUBaAIO-
wuMmcst cunamm otaena «fepnetonorus», ¢ 7 Hebonblunmu (45x45x45 cM) MOHoO-
BMAOBbIMU BbICTABOYHbIMU TEPPAPUYMaMU C YNEHUCTOHOTMMU U 3HAUYUTENbHBIM
KOJIMYEeCTBOM BCMOMOraTeNbHbIX, HE3KCMOHUPYEMbIX CaAKOB, PaCCPeA0TOUYEHHbIX
Mo pasHbIM MOMELLEeHUSIM M 3aaHusaM oTaena. Kpome Toro, axatuHbl COBMECTHO
C OCHOBHbIMM XXMBOTHbIMU AEMOHCTPUPYHOTCS B KIMMATUYECKMX BONbEpPAX 3ene-
HOM UryaHbl M TUFAHTCKMX KBAKLL.

becno3BoHOYHbIEe BbICTaBKM «MHCekTapuit» otaena «feprnetonorus» B HacTo-
slee BpeMs NpeacTaBaeHbl Cieaylwmmm Bupamu: Brachypelma smithi, Pandinus
cavimanus, Archispirostreptus gigas, Coenobita clypeatus, Eublaberus posticus,
Baculum extradentatum, Gromphadorhina portentosa. Kpome 3Tnx BUA0B, B OTAENE
«epneTonorus» copepXarcs yCTonumBble KynbTypbl uneHuctoHorux (Periplaneta
americana, Nauphoeta cinerea, Pycnoscelus surinamensis, Blaberus giganteus,
Blaptica dubia, Blaptica sp., Shelfordella lateralis, Archimandrita tesselata, Tenebrio
molitor, Zophobas morio, Pachnoda marginata peregrina, Eurycantha calcarata,
Cambatrellus sp.) u monntockos (Achatina fulica). Takum 0bpa3om, BUAOBOE pa3Ho-
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06pasne 6ecno3BOHOYHbIX cocTaBnsieT 21 Bua, KOTOpble OTHOCATCS K 8 OTpsaam.
M3 Hux 16 BMLOB BOCNPOM3BOASTCS M MOAAEPXKMBAOTCA Ha Base otaena Gonee
3 NeT C NOMOLLbK CTaHAAPTHBIX METOAMK COAEPXaHWs U KopMieHus. HesHauu-
TeNbHble 0CODEHHOCTU M 06LLMe MOMEHTbI COAEPKaHMS, @ TaKKe CoLep)aBLIMeCs
10 2010 r. kynbTypbl, ONUCaHbl aBTopaMu paHee (Anekceesa, Anekcees, 2009).

Jlutepatypa / References
1. Anekceea A.B., AnekceeB B./N. KopmoBble 6ecno3BoHOYHbIe KanuMHUHIpaa-
CKOro 300MapKa: MaTepuanbl MO COLEPXAHWUIO M PA3BELEHMI0 HAaCEKOMbIX
B HeBoJie / Bonpocbl 300TEXHMM U BETEPMHAPHOM MeaMLMHbI. KanuHWHrpaa:
@roy BMo «KIrTys», 2009. — C. 5-14.

Summary
THE INSECTARIUM OF THE HERPETOLOGY DEPARTMENT
OF THE KALININGRAD Z00
Anastasiia Alekseeva, Vitalii Alekseev

The Kaliningrad Zoo, Kaliningrad, Russia

The insectarium of the Kaliningrad Zoo is the part of the "Herpetology”
department. The 21 species of the invertebrates are kept here as fodder for
reptiles and amphibians as well as for the small exposition. The exposition
of the invertebrates includes seven species at present (Brachypelma smithi,
Pandinus cavimanus, Archispirostreptus gigas, Coenobita clypeatus, Eublaberus
posticus, Baculum extradentatum, and Gromphadorhina portentosa) which are
separately demonstrated in the new building of "Tropical home". The mollusk
Achatina fulica is maintained together with Iguana iguana and Litoria infrafrenata.
17 species (mostly belonging to Blattoptera and Coleoptera) are cultivated
during the years.
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HACEKOMBIE-BPEOUTEJIN B 3ANACAX KOPMOB
ONa BECNO3BOHOYHbLIX B 300MAPKAX
H.A. Anewo?, 0.B. bypakosa?

Kadenpa anmuaemmonormm PoCcuitckoit MeAMLIMHCKONM akaZeMUK HEnpepbIBHOro
npodeccuoHansHoro 0bpasosaqus M3 PO;
2Kadenpa 6rourxerepun MY um. M.B. JlomoHocosa, r. Mocksa

OcCHOBHbIMM, Hanbonee 4acTo BCTPeYAOWMMUCS rpynnamu BpeauTenen B 3a-
nacax Cyxmx KOPMOB SIBNSILOTCS NPeACTaBUTENM OTPSAA KECTKOKPbUIbIX, UM XYKOB
(Coleoptera) u uewwyekpbiibix, unn 6abouek (Lepidoptera). OTpsn, >xykoB npea-
CTaBfeH B OCHOBHOM HECKO/bKMUMU BWMAAMM, MPUHALANEXALWMMU K CNesytowmm
cemencTeam: ponroHocukm (ceM. Curculionidae), Toumnbwmkm (Anobiidae), yepHo-
Tenku (Tenebrionidae), nnockotenkn (Cucujidae), 3epHoBku (Bruchidae), koxeenbl
(Dermestidae), nputeopsiuku (Ptinidae), 3epHoBku (Bruchidae) u ap. Otpsg, 6abo-
YeK — HeCcKoNbKMMM BMAAMU MONEN, NMPUHAANEXALMMU K CEMEACTBY HACTOSILLMX
monen (Tineidae) n B ocHOBHOM orHeBok (Pyralidae). HanMune HacekoMbix B npo-
[OBOJIbCTBEHHbBIX 3aMacax, B MecTax MX XpaHeHWs, B NMPOU3BOACTBEHHbIX M XWbIX
MOMeLLEeHUIX SBASETCS NOKa3aTeNneM CaHWUTapHO-3NMAEMMONOrnMYeckoro Hebnaro-
nosy4uus TakoBbIX. Kak npaBuio, Mbl HELOOLIEHUBAEM Yrpo3Y, KOTOPYIO HecyT B cebe
CMHAHTPONMHbIE OpraHM3Mbl. M3 HUX HanbOMbLLY ONACHOCTb NPEACTABASIOT, MOXa-
NyW, Hacekomble. [Npu 3ToM HeobX0AMMO MOMHUTb, YTO OMACHbI HE TONbKO XXMBbIE
UNEHUCTOHOIME, HO M TaK Ha3biBaeMas KCOPHas NMPUMECH», COCTOSILLAN U3 NPOLYKTOB
XU3HEOeaTeNbHOCTU YNEHUCTOHOMMX, MepTBbIX 0CO6eN, a TakKe BCTPeYaLLMXCS
B MeCTax XpaHeHWs NPO4OBOLCTBEHHBIX M KOPMOBbIX 3aMacoB BMAOB HACEKOMbIX,
He ABNAOWMXCS COBCTBEHHO BpeamUTENsiMM NPOAOBOLCTBUS, HO OHWM TakKXKe MOryT
MOPTUTb TOBAPHbIN BUL, MULLEBLIX MPOAYKTOB U UMETb MEAULIMHCKOE 3HAYEHME.

Bpenutenn 3anacoB npoaoBONbCTBMS OOMTAKOT NOBCHOAY M HAaHOCAT 60Nb-
IO BpeL B OCHOBHOM 3epHY, NPOAYKTaM ero nepepaboTku U pasHbIM 3epHOBbIM
MPOLYKTaM, U3LENNAM U3 HUX, KOPMaM (OTPY6U, XXMbIX U Mp.), a TaKXKe CYLIEHbIM
0BOWaAM M pyKTaM, BANEHbIM U3gennam us poibol U msca. Mo ganHbiM Opra-
HM3aLMM NO NPOAOBONLCTBUIO U cenbckoMy xo3sancTey OOH (FAO), BpenHblie
HaceKkoMble eXXerofH0 YHUUTOXAT He MeHee 5-10% MUPOBbLIX 3aNacoB 3epHa.
ITUX HAaCEKOMbIX MOXHO pPa3buTb Ha TpW rpynnbl BpeauTenen no 3Konoruye-
CKMM Mpu3HaKaMm. Tak, OAHM BUAblI OBMTAOT TOMIBKO B 3aKPbITbIX MOMELLEHMUSX
(amMbapHbIf [ONTOHOCKK), APYTUE XUBYT KaK B XpaHWUAULLAX, TaK U B Mpupoae —
B none (pUCOBbIA LONTOHOCKK, daconeBas 3epHOBKa M Ap.), NpeacTaBuTenu
TpeTbei rpynnbl 60NbLIYI0 YACTb XMU3HU NPOBOAAT B MOJE, @ 3UMYKOT NPenMy-
LWeCTBEHHO B XpaHUAULWax (HanpuMep, ropoxoBas 3epHOBKA).

MN3BeCTHO, YTO HEKOTOpble XXYKU-BPELUTENN SIBASKOTCS MPOMEXYTOUHBIMU
X0351eBaMM TeIbMUHTOB M HOCUTENsIMM BO3byauTenei psaa 3aboneBaHuii no-
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MaLUHWUX U AUKMX KMBOTHBIX, TAKMX KakK KonnbakTepuos, canbMoHennes, bonesHb
Mapeka, Neko3bl BUPYCHOW 3TUONOTUK U Ap. MHOTME XYKM B LLeNsiX CaMo3allu-
Thbl BbIAENSIOT TOKCMYECKME BELLeCTBa, KOTOpble HaKanaMBaKTCS B UX OpraHu3Me.
B remonumde HacekoMbIx MOTYT COAEPXATbCS Pas3fiMuHble XMHOHbI U anbaerun-
[ibl, KOTOpblE pa3gpakatowwe AeNCTBYIOT Ha CINM3UCTble 060104YKM TENNOKPOBHbIX
XMBOTHbIX W YenoBeka. Huswue n HenpeaenbHble anbaernapl 06nafaloT MyTa-
FEHHbIMM M KaHLLepPOreHHbIMW CBOMCTBaMU. TOKCMYeCKoe AeMCTBUE KETOHOB, KO-
TOpble MeAJIEHHO BbIBOAATCS M3 OPraHM3Ma YenioBeka 13-3a XopoLlei pacTBopu-
MOCTM B KpOBM, NposBasieTcs B nopaxeHun LIHC.

@yHOAMEHTOM KOMMEKCA 3aLlMUTHBIX U UCTpebUTeNnbHbIX paboT oT BpeauTe-
nen SBNATCS NPpodUNAKTUYECKME U XO3MCTBEHHbIE Mepbl. OHM NpeanonaratT
cobniofeHne BbICOKMX TPeOOBaAHWUI KyNbTypbl XpaHeHus, 06paboTku, cobntoae-
HUS CAHWUTapHbIX HOPM M Nopsaka nepepaboTku v T. M., B TOM YMUC/e CBOEBPEMEH-
HOro 1 3 PeKTUBHOIO CNocoba YHUUTOXEHUS BpeanTenen.

CyLiecTByeT HeCKONbKO NoAX0A0B K 6opbbe ¢ BpeantensiMu: MCNonb3oBaHue
MeXaHM4eCKoro, GU3NYeCcKoro U XMMUYECKoro MeToAoB nofaeneHus. B Hawem
cnyyae LenecoobpasHo NpMMeHeHWe ToNbKO (U3MYECKOro U MexaHU4Yeckoro
MeTO[O0B, NpefyCMaTpMBAIOLLMX UCMONb30BaHWE BbICOKMX M HU3KMX Temmnepa-
TYp, Y1bTPac1oNeToBOro U MHPPaKPaCHOro M3ay4eHUi, TOKOB BbICOKOM YaCTOThl,
a TaKxe Nny4yeBor gesmHcekumm. LlenecoobpasHocTb npuMeHeHUs GU3NKO-XUMHU-
Yeckux MeToaoB 60pbbbl B KAXKAOM KOHKPETHOM C/lydyae 3aBUCUT OT COCTOSHUS
M Ha3HayeHusi KOpMOB (KOMOMKOpMaA, OTpybu, 3epHO M ApyrMe npoayKTbl),
XapaKTepa 3apaXeHHOCTH, pa3MepoB NapTWiA U YCII0BKI NpoBeaeHns 06paboTku.
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Summary
THE INSECT PESTS DAMAGING FEED STOCKS FOR
INVERTEBRATES IN ZOOS
Nina Alesho?, Dr., Olga Burakova?, Dr.

Dept. of Epidemiology of the Russian Medical Academy of Postgraduate Education, Moscow;
2Bioengineering Dept. of the Lomonosov Moscow State University, Moscow, Russia

The presence of insect pests in animal food, including the feedstocks for
invertebrates in zoological gardens, insectariums and vivariums, is an indicator
of sanitary troubles in facilities for the production and storage of such stocks.
It is known that the majority of insect species, which could be attributed
to the pests damaging feedstocks, appears to be the carriers of pathogens and
the intermediate hosts of helminths — not only for warm-blooded animals, but
also for invertebrates, which are cultivated in vitro. Here we present the most
common types of insect pests that could be found in feedstocks under artificial
breeding of invertebrates, and provide recommendations for their elimination.
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TAPAKAHbI (DICTYOPTERA): BUOPA3HOOBPA3UE
U COBPEMEHHbIXA B3rnsig HA CUCTEMATUKY
N.H. AHUCIOTKMH

3oonornueckuit uHctuyt PAH, 1. C-Tetepbypr

TapakaHbl 9BSOTCS 06bIYHBIMM 0BUTATENSIMU MHCEKTAPUYMOB MO MEHbLLEN
Mepe c cepeamnHbl XX Beka. OgHako 3a nocnegHue OecITUNeTUs B OTHOLUEHWK
K 3TUM HAaCEKOMbIM MPOM30LLIN KOPEHHbIE M3MEHEHMS: U3 1TaBOPaTOPHBIX U KOP-
MOBBIX XXMBOTHbIX TapakaHbl BCE Yalle MPeBPaLLATCI B «AOMALIHUX N06UM-
LLeB», KOTOPbIX COAEPXAT CKOPEe 13 ICTETUYECKUX COOBPaKEHUA.

Otpsn TapakaHoBbix (Dictyoptera) BkntoyaeT 4 OCHOBHbIE Fpynnbl: BbiMEp-
wux Mylacridina, 6oromonos (Mantodea), cobctBeHHO TapakaHoB (Blattodea,
unu Blattina) n TepmutoB (Isoptera, unm Termitoidea). Pa3Hble aBTopbl NpuaatoT
3TUM FpynnaMm pasfiMyYHbINA PaHr: OT ANUCEMEICTBA 40 CAMOCTOSTENIbHOMO OTPSAAa.
B nocnenHem cnyvae panr Dictyoptera nogHumaeTcs 0o HapoTpsaaa. [lpeBHen-
Lwas rpynna TapakaHoBbix, Mylacridina, 6bina npeakoBoi o cobCTBEHHO Tapa-
KaHoB u 6oroMonos (AHuctoTkuH, lopoxos, 2005).

TapakaHoBbIe B /MLE NaNe030MCcKo-Me3030MckMx Mylacridina siBnsitotca oa-
HWMMU U3 OPEBHENLIMX HACEKOMbIX, U3BECTHbIX C pybexa HUXKHEro U cpepHero
kapboHa (Hamropckuii sipyc) (Vrsansky et al., 2000). Mx nosiBneHue cBs3aHo C ne-
PEXOLIOM HEKMX, ellie He MU3BECTHbIX NPeLKOB K 0OUTaHWIO B BEPXHEM PbIXJIOM
Cnoe NoAaCTMUAKM necoB. Takon 06pas >KM3HKM 0BYCNOBWMA XapaKTEPHbIM 06aMK—
YNIOLWLEHHOE TeNo, PaClUMPEHHYIO M MPUKPbIBAOLLYIO FONOBY MepefHEeCrUHKY,
KOXMCTblE HAAKPbINbS C MHOTOYUCIEHHBIMU MApaNNenbHO PACMONOXKEHHbIMU
YXMNKaMW, MOLLHbIE M LWUMNACTbIE HOTW, Bnarofaps KOTOPOMY Naseo30MCcKas Muna-
KpuauHa 6e3 npobneM UHTYUTUBHO OMNO3HAETCS, Kak TapakaH. C Apyroi CTOpOHbl,
no psay Mop@onoryeckux YeptT MUNAKPUAMHBI PE3KO OTIMYAKTCS OT COBPEMEH-
HbIX TapakaHoB. Hanbonee BaXHbIM OTIMYUTENBHBIM MPU3HAKOM SABASIETCS Ha-
nyme KpYnHOro HapyXXHOTro fiLeKNaaa, NOXOXero Ha TaKOBOM Y COBPEMEHHbIX
KYy3HEYMKOB, 4TO NpeanonaraeT oOTKNAAKY auL, B cybCTpaT M UCKNIOYAET Hanuyme
ooteku. lNo3pHee, B Me3030e, y TapakaHOBbIX NPOXOAMA MPOLECC YKOPOYeHUs
AMLeKnana, Yto MOXXHO 06bACHUTL NOSBNEHUEM NMPUMUTUBHOM OOTEKM, MOXOXEN
Ha TakoByto y 6oromonoB. B camom pene, y 60roMonoB giueknas imilb HEMHOIO
TOPYMUT HAPYXy M3 FEHUTANIbHOM MONOCTU CaMKM, YTO AenaeT ero 6ecnonesHbiM
LS OTKNALKM auL, B cybcTpat. OyHKUMS siLeKknana M3MeHUnach, Tenepb C ero no-
MoLLbio POpMUpPYETCS HAapyXXHas ooTeka. boromMosbl 1 ecTb NOTOMKM MUNAKPUAMH
C YKOPOYEHHbIM SIMLEKNAA0M, MepeLleamne K XMHoMy 06pasy xu3Hu. OHu mns-
BECTHbl C Menosoro nepuoga (Zherikhin, 2000). OgHako 3BONKOLMS HE OCTAHO-
BMJIACb C MOSIBNEHWEM OOTEKU NMPUMMUTUBHOIO (6oromonbero) Tmna. Cnegyowmm
MPUHLUMMNANBbHBIM U3MEHEHMEM ObINO MOSBNEHUE BHYTPEHHEW 00TEKM, HOPMU-
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PYHOLLENACS BHYTPU FEHUTANbHOM MONOCTM CaMKM, @ HE CHApYXM, Kak y 6oromo-
nog. lNpu 3TOM giiLeKknas NpeBpaTUICS BO BHYTPEHHMIA OpraH, akTMBHO y4acTBY-
towmin B popmupoBaHum ooteku (Roth, 1974). MNpu Bcem pazHoobpasuu, 00Teku
(Roth, 1968) TapakaHOB 1 TepMUTOB, NO-BUAMMOMY, CBOASTCS K OAHOMY TUMY, YTO
CBUAETENbCTBYET 06 OAHOKPATHOM 0BLLEM NMPOUCXOXKAEHWNMU BCEX COBPEMEHHbIX Ta-
pakaHOB M TEPMUTOB, TakMM 06pa3oM, 06pasyloLmMM MOHOPUNETUYECKYIO Tpynny
€ cuHanoMopduen — HanMuneM 0oTeKM MPOABUHYTONO «TapakaHbero» Tuna. OTcyT-
CTBME 00TEKM Y NOAABNSIOLLEr0 HOMBLIMHCTBA COBPEMEHHbIX TEPMUTOB BTOPUYHO,
T.K. CaMblii MPUMUTUBHLIN COBPEMEHHBIN TEpMUT, Mastotermes darwiniensis, umeeT
00TeKY, CXOHYI0 C TakoBoM y TapakaHoB (Nalepa, Lenz, 2000). Mo coBpeMeHHbIM
[AHHbIM, TEPMUTbI SBSHOTCS HEOTEHUYECKMMM TapakaHamu, nepeLlesunMm K co-
umanbHoMy 06pasy xusHu (AHuctoTkuH, fopoxos, 2005). MosBneHne TapakaHoB
COBPEMEHHOIO TMMNA U TEPMMUTOB, NO-BUAMMOMY, MOXHO AATMPOBAaTb MO3AHEN
topoi. Bo BcsikoM cityyae, M TapakaHbl coBpeMeHHoro T1na (Vrsansky et al., 2000),
n TepmuTel (Engel et al., 2009) usBecTHbl yxe U3 paHHero MenoBoro nepuoa.

CoBpeMeHHble TapakaHbl rpynnupytoTcs B 3 Hapcemenctea (Corydioidea,
Blaberoidea u Blattoidea) n 8 cemericte (Nocticolidae, Corydiidae, Ectobiidae,
Blaberidae, Blattidae,Lamproblattidae, Tryonicidae u Cryptocercidae) (Beccaloni,
Eggleton, 2013).

[anbHellas 3BONOLMSA TapakaHOB (3LE€Cb U HUXE peyb UAET TONbKO O Ta-
paKaHax COBPEMEHHOIO TUMA) OblNa CBA3AHA C COBEPLUEHCTBOBAHWEM CTPaTEriu
Pa3MHOXEHMSA: OT 00TEKM, OTK/1aLbiIBAEMOI BO BHELUHIOW CpPeay, L0 UCTUHHOIO
xuBopoxaenus (AnuctotkuH, fopoxos, 2005; Roth, 1970). B ncxogHom cny-
yae, 00TEKA OTK/IAAbIBAETCS BO BHELLHIOW Cpefy cpasy nocne chopMMpoBaHUS
¥ NMLWIb MHOTAA MOXET 3aKamnblBATbCS UM MAaCKMPOBATbCs CaMKOM. Pa3BuTue am-
6pPMOHOB NPOMCXOAMUT BO BHELLIHEN CpeAe UCKYUTENBHO 3@ CYET NMUTATENbHbIX
BELLECTB, COAEPXKALLMXCA B siLe. Ha TakOM ypoBHE pazBUTUS HaxXOASTCS Mpen-
crasutenn Corydiidae, Blattidae, Cryptocercidae u, no-suanmomy, Nocticolidae,
Lamproblattidae u Tryonicidae. [lna npenctaButenen Ectobiidae xapakTepHo
YyCUNEHUE MHTErpauMmn Mexay pasBuMBaOWMMUCS IMOPUOHAMM U OpPraHU3MOM
CaMKM: o0TeKka He cOpacbiBaeTcs cpasy, @ HOCMTCS CaMKOM Kakoe-TO Bpems.
B HekoTopbIX C/ly4yasx M3 OpraHM3Ma CamMKu B OOTEKY MOXET MOCTynaTb BOAQ,
B 3TOM C/ly4yae NOKPOBbI 00TEKM YTOHYALOTCS. Y TapakaHoB cemelicTBa Blaberidae
MPOUCXOAMUT Mepexon OT HAPYXXHOF0 K BHYTPEHHEMY BbIHAWMBAHWIO OOTEKM.
Cpasy nocne copMMpOBaHMUS 00TEKA BTArMBAETCS B BbIBOAKOBYH CYMKY, rae
“ MHKYBMpyeTCs Bce Bpems, HeobxoamMMmoe Ans pa3BuTUs 3MO6pMOHOB. lNokpo-
Bbl OOTEKM CYLLECTBEHHO LECKIEePOTU3YHTCS, U SMOPUOHBI MOTYT NOMyYaTh Nu-
TaTenbHble BewecTBa U3 opraHusaMa camku. Camka cbpacbiBaeT 00TeKY TONbKO
HeMnoCpeacTBEHHO MNepes, BbIXOAOM SIMYMHOK. B Hanbonee npoasuHyTOM ciyyae
00TeKa He hopMUpYETCS M AMLA MHKYOUPYIOTCS HENOCPEACTBEHHO B BbIBOAKO-
BOW CyMKe, MoNy4Yas nuTaTe/bHble BELLECTBA U3 OPraHM3Ma CaMKM. ITOT YPOBEHb
pa3BUTMS, NO-BUAMMOMY, HE3aBUCMMO AOCTUraeTcs B ABYX NoaceMeincTBax 6na-
6epua: Diplopterinae u Geoscapheinae.

BepxHui pbIx/ibiii CNOM MOACTUAKM U HUXKHWIA SpYC pacTUTENbHOCTU 6bin
M OCTAeTcsl OCHOBHbIM MeCTOOOUTaHWEM TapakaHOBbIX C Mase030s A0 HawMX
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nHer. CooTBETCTBEHHO, HOMBWMHCTBO COBPEMEHHbIX TapaKaHOB MPUHAANEXUT
K 3KONOrM4eckomn rpynnupoBke cnabo cneuuanvMsnpoBaHHbIX obutatenei noa-
CTUIIKU U PacTUTENIbHOCTW. BMecTe ¢ TeM MOXHO BbIAENUTb U ipyrue 3Konornye-
ckue rpynnupoBku (AHmcroTkunH, 2007): obutaTtenm nousbl (HanpuMmep, Pycnoscelus
u3 Blaberidae), neckoB (MHorne Polyphaginae), pasnaratowencs OpeBecuHbl
(Cryptocercidae, Panesthiinae u3 Blaberidae), cybcoumanbHble HacekoMmble
(Panesthiinae 1 Geoscapheinae u3 Blaberidae), Tporno6uoHTel (Nocticolidae,
HekoTopble Ectobiidae). TepMuTbl NnpuHagnexat K 0cob60v rpynnuMpoBKe 3ycoLu-
anbHbIX HACEKOMBIX.

HecmoTpsa Ha TO, YTO TapakaHbl y)Ke AABHO CTasM OObl4HBIMM OBbeKTaMM
KYNbTUBUPOBAHMUS, HALLM 3HAHMS 06 MX BMONOrMmM oveHb pparMeHTapHbl. [No3To-
My 3HaHMSA 0 BMONOrMM 3TUX 3aMeyaTeslbHbIX HACEKOMBIX, B TOM UYKUC/IE U NONy-
YyeHHble BO BpeEMS COAEPXKAHMUS B KYNbTYPE, UMEHOT OO/bLUYI0 HAYYHYHO LIEHHOCTb.

MUccnepnoBaHWe TapakaHOB aBTOPOM NoffepXaHo rpaHtoM POOU N2 16-
04-01143 » BbINONHEHO B paMKax [0CymapCTBEHHOrO WMCCIeO0BATENbCKOrO
npoekta N2 01201351189 (P®D).
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Summary

COCKROACHES (DICTYOPTERA): BIODIVERSITY
AND MODERN VIEW ON SYSTEMATICS

Leonid Anisyutkin, Dr.

The Zoological Institute of the RAS, St-Petersburg, Russia

Cockroaches are usual insects in insectariums at least since the mid XX
century.However, over the past decades with respect to these insects fundamental
changes have occurred: from laboratory and fodder objects the cockroaches are
increasingly turning into "pets’, which hold more for aesthetic reasons.

The order Dictyoptera includes four main groups: extinct Mylacridina,
mantises (Mantodea), cockroaches sensu stricto (Blattodea or Blattina) and
termites (Isoptera or Termitoidea). Different authors consider these groups
in different ranks: from epifamily to order. The oldest group of Dictyoptera,
Mylacridina, was paraphyletical with respect to cockroaches sensu stricto and
mantises (Anisyutkin, Gorochov, 2005). Mantises probably can be considered as
predatory descendants of Mesozoic cockroaches as well. ALl extant cockroaches
and termites represent monophyletical group with at least one synapomorhy —
ootheca of modern type. The absence of ootheca in vast majority of modern
termites is a result of reduction. The most primitive modern termite, Mastotermes
darwiniensis, have ootheca similar to those of cockroaches (Nalepa, Lenz,
2000). According to current data, termites are no more them neotenic eusocial
cockroaches (Anisyutkin, Gorochov, 2005).

The extant cockroaches are grouped into three superfamilies (Corydioidea,
BlaberoideanBlattoidea) and eightfamilies (Nocticolidae,Corydiidae,Ectobiidae,
Blaberidae, Blattidae, Lamproblattidae, Tryonicidae and Cryptocercidae)
(Beccaloni, Eggleton, 2011, 2013).

The main trend of cockroach’s evolution is improvement of the breeding
strategy from ootheca to viviparity (Anisyutkin, Gorochoy, 2005, Roth, 1970).

The following ecological groups can be distinguished within cockroaches
and termites: soil (for instance, Pycnoscelus from Blaberidae), sand (some
Polyphaginae) and decaying wood inhabitants (Cryptocercidae, Panesthiinae
from Blaberidae), social or subsocial insects (termites, Panesthiinae and
Geoscapheinae from Blaberidae), troglobionts (Nocticolidae, some Ectobiidae),
and comparatively weakly specialized inhabitants of litter and vegetation (vast
majority of cockroaches) (Anisyutkin, 2007).
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Despite the fact that cockroaches have long been the rather usual objects
of keeping, our knowledge of their biology is very fragmentary. Consequently,
the any information about biology of these amazing insects (i.e. obtained from
observations in culture) is very important for fundamental knowledge as well.

The study of author had supported by the Russian Foundation for Basic
Research (grant No. 16-04-01143) and had undertaken within the framework
of the State research project No.01201351189 (Russian Federation).

40



OB30P «3ANMYCKA» CEMbU MYPABbEB-JIMCTOPE30B ATTA
SEXDENS (L.,1758) B OETCKOM 300MNAPKE «BYTATrALLEYKA»
1N PEWLEHNA BO3HUKAKLWKUX MPOBJIEM
M.®. Baratypos, A.A. Baratyposa

Mukpo3soonapk «byraraweuka, r. C-Metepbypr

3apavya GOpMMPOBAHMS KOMNEKLMU [LETCKOro 300Mapka 3ak/ovaeTcst He
TONbKO B TOM, 4TOObI CO34aTh AETIM XOpOLUEe HaCTPOeHWe B pe3ynbTaTe oblue-
HUS C XXMBOTHBIMM, HO M OOHECTM OO0 HMX B aganTMpoBaHHOM dopme uHbOp-
MauMio O pasnMyHbIX acnekTax 61Monoruu, NoBeaeHns U 3KONOTUU PasNnUHBIX
BMOOB XXMBOTHbIX, @ TaKxXe NpobaeM Mo Mx oxpaHe. JTO ABMSETCS HE NPOCTOM
npobieMoi Kak B CBS3U C TEM, YTO MOCETUTENN 300MapKa UMEIOT pas3Hblii BO3-
pacT, TaK ¥ NOTOMY, YTO Y HMUX pa3Hble UHTepecbl. OfHa M3 CaMbIX MHTEPECHbIX
B JAHHOM acnekTe rpynn 6ecrno3BOHOYHbIX (@ UX NPeLCTABNEHO B KOMIEKLMUM Ha-
Lero 300MapkKa OKONO TPEeTU OT BCEX COAEPXKALLMXC BUAOB) — MypaBbU-TUCTO-
pesbl. B oTnanumne oT nyen u oc, Takxke SBASIOWMUXCS COLMANbHBIMU HAaCEKOMbIMU
M MMEIOLLMX KAaCTOBYH OPraHun3aumio (CTPYKTYpY), COAEPXKaHUe KOTOPbIX B YCNO-
BMSIX KPYMHOro ropoja BecbMa npobaeMatMyHo, MypaBbM SBASKOTCS Npekpac-
HbIM 0ObEKTOM Ans HabnaeHus.

Cpeou Bcex rpynn MypaBbeB UMEHHO MYpaBbU-IMCTOPE3bl MHTEPECHbLI HE
TONbKO CBOEN 6uonoruei, HoO U TeM, YTO OHM Haubonee CNOXHO OpraHU30Ba-
Hbl B M/J1aHe BHYTPEHHEW nepapxuu, a Buapl poda Atta kak pa3s Haubonee mnHTe-
pecHbl B 3TOM nnaHe. OHW M3BECTHbI TEM, YTO BblpaLLMBaOT rpmub Leucocoprinus
gongylophorus, Ha KOTOPOM «KMBET» CEMbS: OH UCMOMb3YETCS MypPaBbSIMM HEMo-
CpencTBEHHO U KaK AOM — cybcTpaTt obuTaHuMs, M Kak efia Ans caMUX MypaBbeB
M BbIKapM/IMBaHUA UX IMYMHOK. KpoMe TOro, OHW MMEKT HECKONIbKO KacT, OTu-
YaKOLLMXCS U pa3MepaMu, U CBOUMMU POJIIMU, KOTOPbIE OHU BbIMOJHAKT B XXU3HU
CEMbMU.

B npouecce pa3suTus cogepKalencs y Hac ceMbm nUMCTope3oB Atta sexdens
(nopnapeHa 300Mapky, BeposaTHO, bbina npueeseHa w3 [epmMaHuK) Mbl, He UMes
HMKAKOro NpeaBapuUTENIbHOTO OMbiTa COAEPXKAHUS MYPaBbEB, CTONKHYAUCH C ps-
LOM npobneM, KOTopble HaM yAanocb GAaronoNyyHo paspelnTb CaMUM U Npu
nomowm Hawwmx konner (ocobeHHas 6narogapHOCTb COTpyaHMKaM MHcekTapus
MocCKOBCKOro 300Mapka).

3necb Mbl nonpobyem BKpaTLe OCBETUTb OCHOBHbIE Pe3ynbTaTbl, BbIHECEH-
Hble M3 HALIEero onblTa, a TAKXXe Teé MOMEHTbI, KOTOpble HE0H6X0AMMO 0643aTeNbHO
YYMTbIBATH MPU «3aMNYCKE» CEMbBMU.

1. Bbibop «npaBunbHOro» pasMmepa KOHTEMHepa [ANS THE340BOM KaMepbl,

a Takxke obecneyeHne ee 3aTeMHEHWs AN YCNELIHOTO Pa3BUTUS.
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OwnbkM: Mcnonb3oBaHME CIMIIKOM 6OMbLIOro pa3Mepa KOHTeMHepa Ans
rHe3L0BOM KaMepbl, YTO 3HAYUTENbHO «3aTOPMO3MIO» pa3BuUTUE ceMb. He-
[LOCTaTOYHOE 3aTEMHEHUE TaKXKe CNOCOOCTBOBANO 3TOMY.

2. Wcnonb3oBaHWe KKOPMOBbLIX» PACTEHMUM, @ TakKe NMOAKOPMKA CEMbMU.
Ownbku: KopMeHUe (BbIHYXAEHHOE) MOKYMHbIMU pacTeHnamMu (po3a, rmbuc-
KYC) B CBSI3W C MONyYEHMEM CEMbU OCEHbIO. TakKe HeA0CTaTOYHAs NOAKOPM-
Ka MypaBbeB dpyKTamu.

3. B0O3MOXHOCTb 3aMeHbl rpuba U MHTPOAYKLMS KUYXKOM» rpuUBHMLBI, a TaKxe
MypaBbeB Apyroro Buaa popa Atta.

Ownbku: B pesynbrate BO3HMKILMX «KOMMNEKCHbIX NpobnemM» rpubHMLa Ha-
yana nornbatb. B ceMbio 6611 MHTpOAYLMPOBAH rpub 13 ceMbu ApYroro BMAa
Atta — Atta cephalotes. MNpu 3TOM rpub «KNPUXKMUACA», U CEMbSi BOCCTAHOBMAACD,
a MypaBbW ApYyroro B1Aa He NpUYMHUAK ceMbe Bpeaa. Kpome Toro, He Habnto-
[lanoCb Kakoro-mmbo KOHMAMKTa MEXIY CBOMMU U KUYXXUMU» 0COBSMMU.

B HacTosLwmMIit MOMEHT (CnycTa 2 rofa C MOMEHTa «CTapTa» CeMbM), HECMOTPS

Ha To, uTo Bonee nonyroga oHa GaKTUYECKU He pa3BMBANACh, HAL OMbIT MOXHO

cyMTaTh yCnewHbIM: HaunHas co 100 ocoben «Ha cTapTe», celMyac B CEMbe MMe-

€TCs, N0 CaMbIM NpubAU3UTENBHLIM NoacyeTam, 6onee 10 000 pabounx ocobein.

REVIEW OF FIRST-HAND EXPERIENCE OF MAINTAIN
OF LEAF-CUTTING ANT ATTA SEXDENS (L.,1758) COLONY
FROM THE START AT THE "BUGAGASHECHKA" CHILDREN’S ZOO
Mikhail Bagaturov, Anna Bagaturova

The MicroZoo "Bugagashechka’, St-Petersburg, Russia

The personal experience of maintaining the leaf-cutting ant colony from
the start described. Problematic issues and their solving during the starting
period discussed.

Managing the collection for the children in small zoo is not only for having
fun but also to educate children about the different aspects of biology, behavior
and other characteristics of the world of animals and their conservation is
a complicated issue.

One of the interesting groups of invertebrate animals is social insects.
Unlike bees or wasps it is possible to keep and display the colonies of ants,
which have socially differentiating roles among colony members. Within
the different groups of ants it is maybe the most interesting one — leaf-cutting
ants. They are famous by having growing a fungus in their nests and have
several casts which very different as for the size and also roles they are playing
within the life of a colony.
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Having no experience of maintains any species of ants before and found no
any information may help us, we faced several huge problems with its starting
and development our colony of leaf-cutting ant (Atta sexdens). Fortunately, we
have solved all problems with the help of our colleagues (special thanks to
staff of the Insectarium of the Moscow Zoo).

Here we briefly describe the main issues happened during this period and
the way they may be treated.

1. Proper size of the container for a nest and use the complete darkness inside
the nest camera for ants.

Our mistake: we used very big container where the nest had placed and it

had not completely covered to maintain darkness inside the container. This

is not allows the colony to develop for over 4-5 months well.
2. Use of additional food and proper feeding plants.

Our mistake: we had a limited source of food plants as we have obtained

our colony occasionally at late autumn. Thus, we had to use the plants

grown in pots (roses and hibiscus) which had a negative impact into colony
development. We also provide a very little of additional food for imagoes.

3. Possibility of introduction of fungus and ants from other colony of different

species of Atta ants.
Our mistake: because of complex negative conditions in our colony
the fungus nearly died. We have introducing the piece of fungus including
several dozens of ants from the different colony of leaf-cutting ants of
closely related species. As a result, our colony had recovered and started
to develop since that time. Ants of different colony did not cause any
harm to our colony, instead we found no antagonism behaviour against
the introduced ants and "home" specimens.

At the present time (it is nearly 2 years of its existence) no matter we
had a negative period in general as 5-6 months in colony development we
can consider our experience more than successful having around 100 ants in
the colony at the start with over 10 000 workers.
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OB30P MOCJIEAHUX U3MEHEHUH
B CUCTEMATUKE CEMEWUCTBA
MAYKOB-NTULEEOOB (THERAPHOSIDAE) B 2014-2016 rr.
M.®. Baratypos, A.A. BaratypoBa

Mukpo3oonapk «byraraweuka, r. C-letepbypr

HecMoTps Ha HECKONbKO MEHbLLUYH WMHTEHCMBHOCTb MO CPABHEHWUIO C Mpe-
ObloYLWMMKU TOLAMU, B OMUCAHUSIX HOBbIX BMAOB, POLOB U Nybaukauumu cucte-
MaTUYeCKUX M3MEHEHWI, TeM He MeHee, B NOCNneAHWe HEeCKONbKO neT Oblno
NpoBefeHO HEKOTOPOEe KOJIMYECTBO AO0CTAaTOMHO KPYMHbIX PEBM3WIA MayKoB ce-
merictBa Theraphosidae. lpuyem oHM BGblnM NpouM3BeaeHbl Kak Cpeau asuat-
ckux (Phormingochilus, Cyriopagopus u Lampropelma), Tak n aMepuUKaAHCKMUX
(Aphonopelma, Cyriocosmus, Davus™) u adpukaHckux rpynn (Phoneyusa). lNpu 3Tom
€C/In paHee BCe TaKCOHOMMYECKME UCCNef0BaHUS NMPOBOAMIUCL NMPEeUMyLLeCT-
BEHHO Ha OCHOBaHMM MOPMONOrMYecKmUx LaHHbIX, TO B MOCNeAHEee BPeMS Takxe
CTanu NPUBNEKATLCS U MONEKYNSPHbIE NCCIef0BaHUS.

Bmecte ¢ TeM K HacToseMy BPeMEHM KONMYECTBO BMAOB NTULEENOB YXe
npubnmxaetcs k 1000. OgHako HECMOTPS HAa MHTEHCMBHOE OCBOEHWE» TaKCo-
HOMUU U GUNOrEHUU NTULEELOB, O CUX MOP CYLLECTBYET HECKOJIbKO MPOTUBO-
peuynBbIX B3rMAA0B Ha CMCTEMATUKY Ha YpOBHE NoaceMeicTea. B aton cutyauum
OTHeCeHWe OTAENbHbIX POAOB K TOMY WM MHOMY NOACEMENCTBY NPOU3BOAMUTCS
B 3aBMCUMOCTM OT MHeHus aBTopa (Schmidt, 2015; Smith, Jacobi, 2015, etc.).

B yacTtHOCTH, BONBLWMHCTBO MCCNenoBaTeNein He CKIOHHbI K BblAENEeHUIO ca-
MocTosaTenbHoro nopacemerictea Acanthopelmatinae (unmn Acanthopelminae)
u BKtOYatoT po Acanthopelma B nopcemericteo Ischnocolinae. CornacHo He npu-
HATOM MHOIMMM aBTOpaMM KOHLLeNLMK, ABa poaa — Psalmopoeus u Tapinauchenius
Samm & Schmidt, 2010 obbenmHsanmce B nofcemMeiictso Psalmopoeinae (paHee —
Sinurticatinae). OnHako paboThbl, B KOTOPbIX 3TO 0BOCHOBbLIBANOCh, UMENU psif,
3HauMTeNbHbIX HepocTaTkoB (Schmidt, Rudloff, 2003; Samm, Schmidt, 2008),
U BHOCMMbIE B HUX U3MEHEHMS A0 CUMX MOP HE NPUHATbI BONbLWKMHCTBOM apax-
HO/IOrOB.

Takxe, cornacHo nocnegHnM musmeHeHusim, B 2015 r. pon Haplopelma 6bin
cBefeH B CMHOHUMBI (Smith, Jacobi, 2015), oaHako 4acTb BHECEHHbBIX M3MEHEHUI
[0 cnx nop He npuHatsl (Platnick, 2016).

B HacToswee BpeMs MHOTME TakXKe He BblAENStoT CAMOCTOSITE/IbHO MOHOTU-
nuyeckoe noacemencrtso Poecilotherinae u BkntoyvatoT popg Poecilotheria B noa-
cemelcTBo Selenocosmiinae B kayecTBe OTAENbHOM TPUOBI.

B cBot ouepenpb, HepaBHO, NoacemMeiicTBo Selenocosmiinae 66110 pa3buTo
Ha 4 Tpubbl (B cnyyae BbineneHus Poecilotheriinae B camocTosTensHoe nopce-
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mencTBo — Ha Tpu): Chilobrachini, Phlogiellini, Poecilotheriini (c ogHuM pogom —
Poecilotheria) n Selenocosmiini.

B 2015-2016 rr. 6611 onybAnKoBaH pan BaXKHbIX CUCTEMATUYECKMX Pabor,
CBSI3aHHbIX C TAKCOHOMUYECKMMU U3MEHEHUSAMU B CEMENCTBE (CM. CMUCOK NnTe-
patypbl). COrnacHo ykasaHHbIM Nybnaukaumsam ObuiM NpoM3BeneHbl Cneayrowme
OCHOBHble (Zaneko He BCE) CUCTEMATMYECKME U3MEHEHWMS B CEMENCTBE nay-
KOB-MTULLEE€0B:

- OnucaHbl cnepytoliMe HOBblE POLLOBbIE TAaKCOHBI: LLEHTPANIbHO- U HOXXHOA-
MepukaHckue Kankuamo, Aguapanela, Bistriopelma v Neoholothele, Bkntoyas Ho-
Bble BUAbI (CM. ganee).

- BocctaHoBneHbl poapl: Bistriopelma, Dolichotele, Barropelma, Acentropelma,
Eurypelmella, Miaschistopus, Neischnocolus, a Tak)xe CNOpHbIMA B TE4EHUE MHOTUX
net pog Davus™, koTopblii 6bln Takke peBU30BaH.

- OnucaHbl cnenyroume HoBble BUAbl (TONbKO B pone Aphonopelma - 141):
Aphonopelma atomicum, A. cataling, A. chiricahua, A. icenoglei, A. johnnycashi,
A.madera, A. mareki, A. moellendorfi, A. parvum, A. peloncillo, A. prenticei, A. saguaro,
A. superstitionense, A. xwalxwal w3 CLWA (Hamilton et al., 2016); Davus santos
n3 Konymbuu (Gabriel, 2016); Kankuamo marquezi n3 Konymbuwn (Perafan et al,,
2016); Pterinopelma felipeleitei 3 bpasunuu (Bertani, Leal, 2016); Hapalotremus
martinorum w3 ApreHturbl (Cavallo, Ferretti, 2015); Phrixotrichus pucara, Euathlus
diamante, E. sagei, E. tenebrarum w3 AprentuHbl (Ferretti, 2015a); Cyriocosmus
peruvianus, C. itayensis, C. aueri, C. giganteus u3 [lepy, C. hoeferi n3 bpasunuu,
C. williamlamari w C. nicholausgordoni w3 BeHecyanbl (Kaderka, 2015b, 2016a);
Phlogiellus kwebaburdeos w3 newep o. Monunno, @uamnnuHel (Barrion-Dupo
et al., 2015); Tmesiphantes mirim w3 bpa3unuu (Fabiano-da-Silva et al., 2015);
Neoholothele fasciaaurinigra w3 Konymbum (Guadanucci, Weinmann, 2015);
Bistriopelma lamasi, B. matuskai w3 Mepy (Kaderka, 2015a) u ap.

- CocTosnacb rpaHaMosHas pesmsust poga Aphonopelma: n3 paHee n3Bect-
Hbix 60nee 54 BUAOB B pofie 0CTanMCb TOSIbKO 29 onpeaeneHHbIX BUA0B, Npeao-
YeHbl 33 HOBbIX CMUHOHMMA, M KaK YXKe YNOMMHAN0Ch, ONMCaHo 14 HOBbIX BUAOB.
A TaKxe yCTaHOBNEHO 7 COMHUTENbHbIX TaKCOHOB (nomen dubium).

- Bropasi peBusus poma Davus npuHecna Takxke rnobanbHble M3MEHEHUS
B POACTBEHHYIO rpynny ponoB: Metriopelma, Schizopelma, Hapalopus, Cyclosternum,
Lasiodora. Hanpumep, suabl Metriopelma velox Pocock, 1903, Lasiodora trinitatis
(Pocock, 1903) u L. trinitatis pauciaculeis (Strand, 1916) nepeHeceHbl B pof
Pseudhapalopus. Bun, Metriopelma spinulosum O. Pickard-Cambridge, 1899 nepe-
HeceH oBpaTHO B BOCCTAaHOBMEHHbIV pod Acentropelma smecte c Cyclosternum
macropus Ausserer, 1875, Schizopelma sorkini Smith, 1995 v Lasiodora gutzkei
Reichling, 1997, nepeHeceHHbIMM B CBOKW ouepenb W3 popa Lasiodora. Pop
Neischnocolus ¢ epmnHcTBeHHbIM BUaom N. panamanus Petrunkevitch, 1925, n Takxke
MOHOTUNMYECKMI pog, Barropelma ¢ supom B. parvior Chamberlin, Ivie, 1936 Boc-
CTaHOBNEHbI U3 CMHOHMMOB pofa Lasiodora. Bun, Hapalopus ruiceps Simon, 1891
BblHeceH u3 cuHouuma Cyclosternum pentaloris Simon, 1888 1 BmecTe ¢ Buaamm
Cyclosternum fasciatus (O. Pickard-Cambridge, 1892), Metriopelma zebratum Banks,
1909 u M. drymusetes Valerio, 1982 n nepeHeceHbl B poa Davus u T.n.
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- Heckonbko BWMAOB nepeonucaHbl, K npumepy, Hapalopus nigriventris
(Mello-Leitao, 1939), Davus fasciatus O. Pickard-Cambridge, 1892, Metriopelma
zebratum Banks, 1909, Metriopelma drymusetes Valerio, 1982, M. breyeri Becker,
1878, Schizopelma bicarinatum F.O. Pickard-Cambridge, 1897 u koHcneundwmu-
Hble 3k3emnnsapbl Cyclosternum pentaloris.

- Buabl Brachypelma embrithes (Chamberlin, Ivie, 1936) u B. angustum
Valerio, 1980 nepeHeceHbl B pog, Sericopelma: npeanonaraeTcs c4yutaTb pacnpo-
CTpPaHeHHbIW y ntobuTenen Bua, UMeHyeMbln «B. angustumy, kak Brachypelma sp.
Jlto6onbITHO, YTO 06a YNOMSAHYTbIX BUAA B NPUPOLE HE BCTPEYAKTCS, T.K. ecTecT-
BEHHble MecTa 06UTaHUS Ha BoNbLUEN YACTM UX apeanoB B HACTOSLMIA MOMEHT
NPaKTUYECKM YHUUTOXEHDI (ABASIOTCS NAAHTALMSAMMU UM NOCTPALANMU B Pe3y/ib-
TaTe XO3AMCTBEHHOM LeaTeNbHOCTM B pe3ynbTaTe CTPOMTenbCTBa AaMb6bl Ans
[MaHamckoro kaHana).

- MonynsapHeit y nwobutenent Bup Holothele incei nepeHeceH B HOBbIN
pon Neoholothele, ¢ obpasoBaHMeM HoBOM KoMOGMHaumm Neoholothele incei
(F.O. Pickard-Cambridge, 1899).

- YcTaHOBNEHbI psf HOBbIX CUHOHUMMOB: BUA, Metriopelma drymusetes cBe-
[eH B cuHoHMMBI K Davus fasciatus, a sup, D. mozinno Estrada-Alvarez, 2014 —
K D. pentaloris (Simon, 1888); Hapalotremus cyclothorax (Mello-Leitao, 1923)
Npu3HaH CMHOHUMOM BuAa Homoeomma montanum (Mello-Leitao, 1923),
a Hapalotremus scintillans (Mello-Leitao, 1929) — Pachistopelma rufonigrum
Pocock, 1901.

- B xope npopomkatowenca pesusMm adpuMKaHCKMX MNTULEEOOB BUAbI
Phoneyusa elephantiasis Berland, 1917 (nepeonucaH), Ph. celerierae Smith,
1990 u Ph. efuliensis Smith, 1990 nepeHeceHbl B pop, Hysterocrates (Gallon,
Wendt, 2015).

— OBHapyXeH HOBbIM TUM 3aLUMTHBIX BOSIOCKOB Y NTULLEEA0B BHOBb OMNMCaH-
Horo popa Kankuamo (utoro — 7 TMMNOB), NPOBeAEHbl KNAaaUCTUUYECKMe aHanu-
3bl U UNOreHns psaa TakCOHOB, B pe3ynbTaTe Yero, B YaCTHOCTH, OKOHYATENbHO
chopmupoBaHO HoBOe moacemMencTBo Schizmatothelinae, Bkntovatowee pogabl
Euthycaelus, Guyruita, Neoholothele, Schismatothele v Sickius, BbIHeCEHHble W3
NxHokonuH (Ischnocolinae).

- Takxxe Npon3BeaeHbl M MHOTUE APYrve U3MEHEHWS B CUCTEMATUKE NTULLEEO0B.

*B 2014 r. pop Davus 6bin OKOHYaTeNbHO BblAENEH U3 CMHOHMMOB poAa
Cyclosternum ¢ 3 Bupamu: D. fasciatus, D. mozinno Estrada-Alvarez, 2014
n D. pentaloris (aHanornyHoe npepnoxenue B 2005 r. BbigBuran G. Schmidt,
HO OHO He Bblno NpuHATO). BTOpas peBn3us poaa npovsBena Apyrue MHOroUYMC-
JIEHHbIE U3MEHEHMS, BK/IIOYast onncaHune Hosoro Buaa — D. santos Gabriel, 2016.
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Summary

REVIEW OF THE RECENT SYSTEMATIC CHANGES AMONG
TARANTULA SPIDERS OF THE FAMILY THERAPHOSIDAE
IN 2014-2016
Mikhail Bagaturov, Anna Bagaturova

The MicroZoo "Bugagashechka’, St-Petersburg, Russia

Systematic of giant spiders of family Theraphosidae is intensively developing,
not only based on morphological character but also conducting molecular study
(Hamilton et al., 2016; Ortiz, Francke, 2016). At present, a number of species is
closer to 1000.

In this review the recent changes of systematic of theraphosid spiders
observed, problematic and controversy of questioned subfamily taxa discussed.
List of publications of 2015-16 provided and most taxonomic changes of taxa
of different level (species — genus — tribe — subfamily) from late 2014 until
present time as well as their phylogeny are discussed.

They are include, but not limited, of new genera descriptions like: Kankuamo,
Aguapanela, Bistriopelma and Neoholothele, and restorations: Bistriopelma,
Dolichotele, Barropelma, Acentropelma, Eurypelmella, Miaschistopus, Neischnocolus,
as well as Davus. Lot of new species were described (just 14 only in genus
Aphonopelmal): Aphonopelma atomicum, A. catalina, A. chiricahua, A. icenoglei,
A. johnnycashi, A. madera, A. mareki, A. moellendorfi, A. parvum, A. peloncillo, A. prenticel,
A.saguaro, A. superstitionense, and A. xwalxwal— all from the USA territory, also new
species: Davus santos, Kankuamo marquezi from Colombia, Pterinopelma felipeleitei
from Brazil, Phrixotrichus pucara, Hapalotremus martinorum, and three species
from the genus Euathlus: E. diamante, E. sagei and E. tenebrarum from Argentina,
Cyriocosmus peruvianus, C. itayensis, C. aueri, C. giganteus from Peru, C. hoeferi from
Brazil, C. williamlamari and C. nicholausgordoni from Venezuela, Phlogiellus
kwebaburdeos from caves of Polillo Island (Philippine), Tmesiphantes mirim
from Brazil, Neoholothele fasciaaurinigra from Colombia, Bistriopelma lamasi and
B. matuskai from Peru and many more.
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At least two major revisions made — of genera Aphonopelma and Davus
resulting with many changes among their closely related taxonomic groups.
In addition, many taxa transferred and some were synonymous. A new type
of urticating setae found and described; cladistic analysis and phylogeny
of some taxa proposed.

*In 2014 (was also proposed before by G. Schmidt in 2005, but not accepted)
genus Davus was finally removed from synonymy of genus Cyclosternum (Estrada-
Alvarez, 2014) and consider as valid taxon. It was including tree species: Davus
fasciatus O. Pickard-Cambridge, 1892, D. mozinno Estrada-Alvarez, 2014 and
D. pentaloris (Simon, 1888). The recent revision of the genus by Britain Ray
Gabriel made many other changes including description of one more new
species, the D. santos, and transfer into the genus other species from closely
related genera.
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XUMMYECKUIA COCTAB JIMUMHOK YEPHOIN JIbBUHKM
HERMETIA ILLUCENS (DIPTERA: STRATIOMYIDAE)
MPU BbIPALLMBAHMUM HA PA3JIMYHbBIX
PACTUTEJIbHbIX CYBCTPATAX
A.N. bactpakos, A.A. 3aropuHckuid, H.A. YimakoBa

WrnctuTyT npobnem 3konoruu u 3sontoumum um. A.H. Cesepuiosa PAH, r. Mocksa

YepHas nbBUHKa (Hermetia illucens) 9BnseTcs ogHWMM U3 NONYAsSPHbIX 06b-
€KTOB NS pa3BefeHusl B MCKYCCTBEHHbIX YCNOBUSIX. MIHTEpeC K AaHHOM Myxe
00yCcnoBneH BCeSAHOCTbI0 IMYMHOK, BbICOKMM BbIXOAOM BMOMACChl C eauHULb
nnowaau n 0cobeHHOCTIMM MX Xxumudyeckoro coctasa (Diener et al., 2009). /lu-
YMHKM cofepxkaT 6onbluoe KOMMYecTBO Henka 1 Xupa, a Takke 6oratbl KanbLueM
n dochopom.

Kak no nutepaTypHbIM UCTOYHMKAM, TaK U NO COBCTBEHHbBIM 3KCNEPUMEHTaNb-
HbIM AAaHHbIM ObII0 BbISICHEHO, UTO CcoAepKaHue Benka v XXupa B IMunHKax Hermetia
illucens 3aBucuT OT MX KOpMoBoro cybcrpata (Nguyen et al., 2013). B paHHoM cTaTbe
npueeseHbl COBCTBEHHbIE AAHHbIE O XMMUYECKOM COCTaBE JIMUYMHOK, BbIPALLEHHbIX
Ha Pa3/IMYHbIX PACTUTENbHbIX CybCTpaTax. bUoxMMMUeckMini U aMUHOKMUCIOTHbIN
aHanu3bl JIMYMHOK NPOBOAMNUCE B WVIHCTUTYTE XMBOTHOBOACTBA MM. J1K. IpHcTa
(BWK). AHanu3 xnpoBoit dpakuum 6bin npoBeneH B MHCTUTYyTe npobnem 3konorum
v 3sontoumm uM. A.H. Cesepuosa PAH (U35 PAH).

H. illucens copepxanu B nabopatopHbix ycnosuax UM33 PAH. B kayectse kop-
MOBOro cybcTpaTta Ans MYMHOK MCNOMb30BaNMU: NWEHULY, KYKYpy3y, ClIUPTOBYIO
H6apLy, nweHnYHble oTpyou. [laHHbIE XUMUYECKOTO COCTaBA IMYMHOK, BbIPALLLEHHbIX
Ha OaHHbIX KOPMOBbIX CybcTpaTax, npeacraBneHsl B Tabnuue 1. Kpome Toro, 6bin
npoBefeH aMWHOKUCIIOTHBIA aHanM3 U aHaNiM3 XXMPHbIX KMCIOT JIMUMHOK, Bblpa-
LEHHbIX HA 3€pPHe MNLeHMLbl, pe3ynbTaTbl KOTOPbIX NpeacTaBneHsl B Tabnmuax 2 -3.

N3 Tabnny 1-3 BUAHO, YTO cofepXKaHMe NpoTenHa B nnUMHKax H. illucens,
BbIPALLEHHbIX HA pa3Hbix cybcTpaTtax, BapbupoBano (36,5-48,3%). Haubonee
BbICOKOE COAEepXKaHUe MPOTEMHA NPU CHUXXEHHOM COLEPXKAHUU XKUPOB OTMEYEHO
NS cybcTpaToB, 000ralleHHbIX KNeTYaTKoN: Cyxoi cnMpToBOM 6apabl U NweHny-
HbIX OTPY6EN NPU NNOTHOCTM NOCAAKM IMUMHOK 5 3K3./cM2. 10 aMUHOKMCNOTHO-
My COCTaBy B BrioMacce NMUYMHOK, BbIPALLEHHBIX Ha MlLeHuLe, npeobnaganv nen-
LMH, acnaparMHoBas v ryTamMmnHOBas KMcnotol. B coctase nunupHon dpakumm
JIMYUHOK JOMMHMPOBANM NaypUHOBAs, MUPUCTMHOBAS, MAaIbMUTUHOBAS, OJIEUHO-
Bas KUCNOTbI. [pucyTCTBOBAN MMMYHOAKTUBHbINA 1-MOHOMMLEPHUI NayprHOBOM
KMCNOTbI: CpeiM CTepUHOB npeobnaganu ¢gutoctepuHsl (B-cutoctepuH, 0,08%
n cturmactepud 0,02%).
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Tabnuua 1 / Table 1
Bbuoxumunyecknin coctaB anumHok Hermetia illucens. / Chemical composition of
the larvae Hermetia illucens.

Mokasartenm / Indicators KopmoBoit cybetpar / Food substrate

Cnuprosas 6apaa / | Mwenmnua / | Otpybu nwennunble / | Kykypysa / Corn
The alcohol bard Wheat Wheat bran

A6conioTHO Cyxoe BelLecTBo / 95,02 95,14 96,13 98,22

Dry matter, %

MpoteuH / Protein, % 48,29 36,76 45,22 36,52

Xup / Fat, % 20,56 38,41 19,45 45,54

Xutun / Chitin, % 8,14 5,05 7,02 8,88

b3B / Nitrogen-free extractives, % 9,86 10,67 15,7 2,57

3ona/ Ash, % 6,77 3,52 712 3,85

Kanbumit / Calcium, % 0,669 0,41 0,844 0,469

®ocop / Phosphorus, % 0,735 0,32 0,772 0,387

Ta6nuua 2 / Table 2
CoctaB MAEHTUHUUMPOBAHHBIX AaMMHOKMUCNOT NMYMHOK Hermetia illucens, Bbl-
palleHHbIX Ha nweHuue. / The composition identified of the amino acids of
Hermetia illucens larvae by cultivated on wheat.

AmuHokucnora / Amino acid %
AcnaparuHoBas kucnorta / Aspartic acid 2,96
TpeoHuH / Threonine 1,42
CepuH / Serin 1,64
lnyrammHoBas kucnota / Glutamic acid 459
Mponun / Proline 2,20
[uunH / Glycine 2,00
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AmuHokucnora / Amino acid %
AnanuH / Alanine 2,61
Luctun / Cystine 0,29
Banun / Valine 1,83
MetunonuH / Methionine 0,64
M3oneliumH / Isoleucine 191
NeiiuuH / Leucine 478
TuposuH / Tyrosine 2,36
®enunananut / Phenylalanine 1,72
Tctnamn / Histidine 1,55
JusuH / Lysine 1,95
AprunuH / Arginine 1,54
TpuntodaH / Tryptophan 0,07

Ta6nuua 3 / Table 3
CocTtaB MAEHTUDMLMPOBAHHBIX XMPHbIX KMCNOT IMYMHOK Hermetia illucens, Bbl-
palLeHHbIX Ha nweHuue. / The composition identified of fatty acids of Hermetia
illucens larvae by cultivated on wheat.

Coepunenns/ Compounds Conepxanue / Content, %
Jlayputosas kucnora / Lauric acid 38,43
MupuctuHoBas kucnota / Myristic acid 12,33
ManbmMuTMHOBas Kucnota / Palmitic acid 15,71
Onenxosas kucnota / Oleic acid 8,81
CreapuHoBas kucnota / Stearic acid 2,95
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Coepunenns/ Compounds Conepxanue / Content, %
2-MoHorn1uepua naypuHoBoit kucnotsl / 2-Monoglyceride of lauric acid 0,15
1-MoHornuuepua naypuHosoi kucnotsl /1-Monoglyceride of lauric acid 0,7
1-MoHornuuepuz MUpUCTUHOBOI KucnoTbl / 1-Monoglyceride of myristic acid 0,11
Xonecrepuh / Cholesterol 0,01
CrurmacrepuH / Stigmasterol 0,02
[3-Curoctepun / B-Sitosterol 0,08

Jlutepartypa / References
1. Nguyen T.T.,Tomberlin J.K.,Vanlaerhoven S., 2013. Influence of resources on
Hermetia illucens (Diptera: Stratiomyidae) larval development /J. of medical
entomology, 50 (4): 898-906.
2. Diener S., Zurbriigg C., Tocknera K., 2009. Conversion of organic material
by black soldier fly larvae — Establishing optimal feeding rates / Waste
Management & Research, 27: 603-610.

Summary
THE CHEMICAL COMPOSITION OF THE BLACK SOLDIER FLY
HERMETIA ILLUCENS (DIPTERA: STRATIOMYIDAE) GROWN
ON DIFFERENT PLANT SUBSTRATES
Alexander Bastrakov, Andrew Zagorinsky, N. Ushakova
The Severtsov Institute of Ecology and Evolution of the RAS, Moscow, Russia

Black soldier fly (Hermetia illucens) is one of the most popular objects
for breeding in artificial conditions. This popularity is due to the fly larvae
omnivorous, high yields of biomass per unit area and chemical composition
attractive. Larvae contain large amounts of protein and fat and enriched with
calcium and phosphorus.

As for the literary sources, and on their own experimental data, it had found

that protein and fat in the larvae H. illucens depends on their feeding substrate.
This article describes the proprietary data of the chemical composition of the
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larvae cultivated on different plant substrates. Biochemical and amino acid
analyzes of larvae were carried out in Institute Animal husbandry mane after
L.K. Ernst. Analysis of the lipid fraction had carried out in Institute of Ecology
and Evolution RAS.

H. illucens housed in a vivarium in Institute of Ecology and Evolution RAS.
As a food substrate for larvae used: wheat, corn, alcohol stillage, wheat bran. The
chemical composition of larvae grown on these food substrates are presented
in Table 1. In addition, amino acid analysis and analysis of fatty acids of larvae
cultivated on wheat grains had performed, which are presented in Tables 2-3.

The tables 1-3 show that the protein content of the larvae H. illucens,
grown on different substrates varied (36,5-48,3%). The highest content of
protein with reduced fat observed for substrates rich in fiber: dry alcohol bard
and wheat bran at a density of larvae planting 5 specimens / cm2. According to
amino acid composition of the larvae biomass cultivated on wheat prevailed
leucine,aspartic and glutamic acids. In composition of the lipid fraction of larvae
dominated acids: lauric, myristic, palmitic and oleic. Attended immunoactive
1-monoglyceride of lauric acid: dominated among sterols phytosterols
(B-sitosterol, 0,08% and 0,02% stigmasterol).

55



MWUP TNIASAMU HACEKOMbIX B YJIbTPADOUOJIETE
A.A. beHeaukToB

Kadegpa sntomonorum MI'Y um. M.B. JlomoHocoBa, 1. MockBa

[laBHO M3BECTHO, YTO HaceKoMble BUAAT B ynbTpaduonetoBoi (YD) obna-
CTW CBETA, OQHAKO AN HUX OKPYXalollmMe npeaMeTbl B 3TOM AMana3oHe CBeTa
OKpaLLEHbl COBEPLUEHHO NO-APYrOMy M MOTYT UMETb CKpbITbie y30pbl. [Na3 ve-
NnoBeKa NiMWeH CnocobHOCTU pernucTpupoBaTb Y®, oLHAaKO MPOHUKHYTb eMy B
3Ty obnactb noseonsieT dotorpadpus. Ewe B 1960-1970-e rr. oTeuyeCcTBEHHbIE
sHTOMonorn [A. MasoxuH-TMopwHsikos (1965) u F0.MN. HekpyTenko (1968) pena-
M HOTOCHMMKM LBETKOB M 6abouyek npu nomowm 06bIYHOrO NAeHOYHOro ¢o-
Toannapata «3eHuUT», oMeLlas nepes ero 06beKTMBOM CBETODUNLTP — Creum-
anbHoe 4yepHoe ynbrpaduonetoBoe crekno (YOC-3). dotonneHka Haubonee
yyBCTBMTENbHA K YD M MUHMManbHO K MHdpakpacHbiM nydyam (MK), a YOC-3
oTCeKan BeCb BUAMMDIN CMEKTP, OCTABAAS TONbKO HY>XHYK obnactb (okono 320-
390 HMm). OcBeleHne 06BLEKTOB MPOBOAMNOCH KBAapLEBOM NaMMon WAU COJH-
uem. OpHako, Tak kak YPC-3 coBepLieHHO Henpo3payeH, TO BCS (OTOCHEMKA,
BK/IHOYasi HABeAEHWE Ha Pe3KOCTb, MPOM3BOAMNACH BCIENYIO (MOCKONbKY rpaHMLLa
pe3koCcTM B BUOMMOM CMeKTpe He COOTBETCTBYET TakoBoi B YO, To HaBeseHue
Ha pe3KoCTb NPOM3BOAUTCS OMbITHBIM MyTeM). KpoMe Toro, Takas MeToamka 6bina
COMpsXeHa C TPYAHOCTIMM 06paboTku hoToMaTepUanoB, 3HAHMEM XUMUK, A Tak-
K€ HEBO3MOXHOCTbI ObICTPOro KOHTPOS MOMYYEHHOrO pe3ynbraTa.

B HacTosiwee BpeMs C pa3BUTMEM LUMPPOBONM TEXHMKM NpobneMy o6paboT-
KM MatepuanoB M BbICTPOro aHanusa MosiyyeHHOro pesynbrata MOXHO CYMTaTb
peweHHon. [lpyryto npobnemy (HaBegeHuMe Ha pe3KoCTb BC/enyk) 060MTM He
nony4yaetcs. Ho Tak kak undposas gortorpadus otamyaetcs ot GoTorpadpum Ha
doTonneHke, NOABASIOTCA HOBbIE HHAHCbI NPW UCMOMb30BAHUMU TEX XE CaMblX
CBETO(PUNBLTPOB U UCTOUYHUKOB CBeTa. O HUX HYXXHO 3HaTb.

Bo-nepebix, YD-m3nyueHre, Kak M BMAMMbLIA CBET, NpeactaBaseT coboi
aneKkTpoMarHuTHble BOMHbl. Cambiii Kpaewek Y®-gmanasoHa cnocobHa peru-
CTPMPOBATbL MaTpULA COBPEMEHHOIO uudposoro gotoannapata (okono 380 HM).
OpHako MaTtpuua Hanbonee YyBCTBUTENBHA K BUAMMOMY U MHbPpakpacHoMmy (MK,
TEMNI0BOMY) M3/Ty4eHUNAM, KOTOpblE MOYTU MOMHOCTbIO 3abuBatoT YD-amanasoH.
Bnobasok k 3tomy, YDC-3 kpome ynbTpaduoneta nponyckaet Takke MK-nyuu,
YTO OenaeT ero HenpurogHoiM ansg dotorpacdmpoBaHma Ha uMdpoByto GoToka-
Mepy Npu OCBELEHUN COSTHLEM — MOLLHBIM UCTOYHUKOM He Tonbko Y®, Ho u Te-
NAoBbIX Nyvyen (ons GoTonneHkn 3To ObiN0 HEaKTyaNbHO B CBA3M C ee Manow
4yBCTBMTENbHOCTbIO K MK-nyyam). B cBS3M C 3TMM npuxoauTcs Mcnonb3oBaTb
B KayeCTBe MCTOYHMKA CBeTa 3Heprocbeperatowwyto YO bnek-nant-namny c y3Kko-
NoNoCHbIM criekTpoM (okono 350-410 Hm). Takne namnbl B HacTosllee Bpems
UMeloTCsl B cBOOGOAHOM Npopaxe.
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Bo-BTOpbIX, COBpEMEHHbIE LITATHbIE WIN CMEHHbIE 0ObEKTUBBI K LM(PPOBLIM
(doToKaMepaM UMEKT He TOMIbKO MHOFOC/IOMHOE MPOCBETNEHME, HO U Bonbluoe
YMCNO JIMH3 U3 CTEKON Pa3HblX Mapok, a TakxKe CKNieek u3 HMx. Bce 3To 3apepxu-
BaeT npoxoxaeHue YO-nyyen, nenas ux He NpurogHbIMM K HYXKHOMY HaM Aua-
nasoHy. EcTb cneumnanbHble 06bekTMBbI Ans GoTocbeMkn B YD M3 KBapLEeBOro
CTEKNA, HO CTOSIT OHM HeManbix AeHer. BMecTe ¢ TeM A9 HaWKUX uenew BnoaHe
noponpet «MHayctap-50» OT cTaporo «3eHuTa»: NPUCOEAMHEHHbIN Yepe3 nepe-
XOOHWK K LM(DPOBOMY 3epKanbHOMY (OTOannapary, OH No3BOJIUT HAaM CHUMaTb
B AJIMHHOBO/IHOBOM obnactn YO.

Heobxopgumo ele ckasaTb, YTO AJMTENbHOCTb IKCMO3ULMM MPU OCBELLEHUN
YO 6nek-nait-namnoii ¢ pacctosHus 10 cM go 06bekTa MOXKET COCTaBNATb OT He-
CKONbKMX CEKYH/, A0 HECKOMIbKMX MUHYT, B 3aBUCMMOCTM OT 3HAYEHUS anadparmbl
(0Bbl4HO 3aKPbIBAKT NONHOCTLIO ANst HonbLen rybuHbl peakoctu) 1 I1SO (ceTo-
YYBCTBUTENILHOCTb NPUXOAUTCS CTaBUTb MakCMManbHyt). Bce 3To penaet cbeM-
Ky aKTyanbHOM TOMbKO NS CTAaTUUYHbIX 06BEKTOB CO WTaTMBa. M HakoHew, nony-
YeHHbIX pe3ynbTat TpebyeT HeboNbLWON PUHANBHOM KOMMbOTEPHOM 06paboTKM
B rpadmnyeckoM pepaktope (KOHTPACT, SpKOCTb, MOAABNEHUE LWYMa MAaTpuLbl).

CobpaHHas M3 nmepeynucneHHbIX KOMMOHEHTOB YCTAaHOBKA OMMUCaHa paHee
(beHepukToB, 2016). OHa BNOAHE MpUrogHa Ans TOro, YToObl CAenaTb nepeble
warK 3a rpaHuLy BUAMMOro ananasoHa (okono 380-390 Hm). 3To noaTBepxAaeT
CpaBHEHMWE MOoJNTy4YeHHbIX pe3ynsTatoB GoTocbeMkn B YO Ha undposyo GoToka-
Mepy ¢ doTtorpadumsamu, onybanMKoBaHHbIMU B Hay4HbIX Tpyaax (MasoxuH-Mopuw-
HSKOB, 1965; HekpyteHko, 1968), koTopble 6binun caenaHbl Ha GOTONNEHKY.

Hekotopble HacekoMble B YO MOryT BbIraAeTb HEMPUBbLIYHO ANS HALIEro
rnasa. B nepeyo ouepenp 310 oTHOCUTCS K Haboykam, 0coBeHHO TeM, KOTopble
MMEIOT MOHOTOHHYH OKPAcCKy, MpUYeM KakK JHEBHbIM, TaK U CyMepeyHbIM. JTio6o-
MbITHO CPaBHWUTb Mexay cobol BAuskux ang Hac no useTy 6enbix 6aboyek —
AHeBHbIX bengHok (Puc. 1, 2), a Takke HEKOTOpbIX HO4YHbIX Benbix 6abouek
(Puc. 1, 1). Oka3biBaeTcs, YTO YeWymKn Ha UX Kpblibgx 06/1aaatoT NpOTUBOMO-
NOXHbIMM cBOMCTBaMMU. Tak, AHEBHbIE BENsHKKM (KanyCcTHMLA, 60SpbIWHMLA U Np.)
B YO BbIrNgaaT TeMHbIMU, nornowatowmnmm YO nyuu. B 1o ke BpeMs cymepeyHble
6aboukn — cBeTnble, oTpaxarowme YO, CyntaeTcs, YTO CNOCOOHOCTL Cymepeuy-
HbIX 6aboyek oTpaxaTb KpbuUibsiMu YO SBNSETCS KOMMYHUKATUBHbIM CBOMCTBOM
Ha BAM3KMX AUCTaHUMAX, TOTAA KaK AN NpUBAeYeHus Ha 60nblUnX pacCTOHMUAX
334eMCTBOBAHA XEMOKOMMYHUKaLMSL.

JiuctBa 1 TpaBa B pasHoi cTteneHu nornowatot YO (temHas). Ha ux doHe
SIpKMe U pasHOLBETHble LBETKM MOTyT He Toibko nornowats (Puc. 2, 1-4), Ho
n oTpaxatb YO, a Takxe UMETb CKpbITble y30pbl. CYMTAETCS, UTO nornouiaoLias
Y®-06nacTb LiBETKA SABNSETCS YKa3aTeneM A/ HACEKOMOro 0 MeCTOHaXOXAEeHUM
HekTapa. To eCTb, MPU3EMMBLLMCH HA LBETOK, NYena Mnon3eT K TOMy MecTy, rae
nornoweHune YO MakCUManbHO, rae U HaXoAUT HeKTap. 34ech HarnsAHO npocne-
YXMBAETCS NPUMEHSIOLWMICA YacTO B 3KCMEPUMEHTAX NO 0OYYEHMIO HACEKOMbIX
NPUHLMN NOAKPENeHnUs CTUMyNa.

Ecnm nocMoTpeTh Ha Bce pa3HOoOpasme LBETKOB, TO MOXHO YAUBUTLCS TOMY,
4yTO 0ObIYHbIE ANS HAC OLYBAHUYMKM, NanyaTku, JIIOTUKUM U HeKoTopble Apyrue
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(Puc. 2, 5-8), okasbiBaeTcs, COBCEM He OAHOLBETHbIE: MX LEHTPanbHas 4acTb no-
rnowaet YO, a notoMy 6onee TemHas! Obpaluaet Ha cebs BHMMaHUE U TO, UTO
cTeneHb nornoweHns YO y pasHbix LBETKOB pa3Has. [1o MHeHuIo uccneposare-
Nel, HaCeKOMbIE Pa3NIMYalOT CTeneHb nornoweHns YO B HECKONbKO MPOLEHTOB,
OT/IMYas 3eN1eHb IMCTBbI OT CaMOro LBeTKa.

CKpbITbIM Y30pOM MOTYT 06/134aTb HE TOIbKO BEHYMKM LIBETKOB, HO U KPbTbs
HekoTopbix 6aboyek. Hanbonee n3BeCTHbIM NPpUMEPOM SIPKO BbIPAXXEHHOMO CKPbI-
TOr0 y30pa Ha KPbiNbaX SBASETCS CaMeL, IMMOHHULbI KpywuHHMLUbI (Puc. 1, 3).
Ero nepenHue Kpblibs, OKAHTOBaHHbIE MO Kpakw TEMHOM, nornowatouen YO
MOMOCOM, UMEKOT LLeHTPanbHOe MoJjie U3 Yellyek, Spko oTpaxawwmx YP. NHTe-
PEecHo, YTO y30p Kpblia BMAoCneuMduYeH y pasHbix BUAOB poaa KpywuHHMUa,
obuTtatowmx B ManeapkTuke. He ncknw4veHo, 4To OH Mcnonb3yeTcs 6aboukamu
[NS BHYTPUBWUI0BOM MEXMNONOBOM BM3YyanbHOM KOMMYHMKaLMK. He MeHee nHTe-
pecHbl YD-y30pbl Ha KpbInbsgX Y HEKOTOpPbIX 6abouek-ronybsaHok (Puc. 1, 4 u 5),
UMetoLLME HE TOJbKO MSATHA, HO U HamMpaBNEHHbIE MO XWIKAM PALbl OTPAKAKOLLMX
Y® yewyek.

Tak Kak paccmaTpuBaemas 061acTb BbIXOAWT 3@ paMKK BOCNPUATUS YenoBe-
Ka, TO CTerneHb ee U3y4eHHOCTW OCTABNET XeNaThb Jyyllero. Mbl CTOMM eLle Tosb-
KO B CaMOM Hauane nyTtu. Mimetowmecs 3HaHMS NO3BONSIOT UCMOMb30BATb CKPbI-
Tble B YO y30pbl B CUCTEMATUKE, @ TaKXKe A1 NOMNbITOK 06bSACHEHUS NOBEAEHUS U
B3aMMOOTHOLIEHMM XXMBbIX OPraHU3MOB.

Puc. 1. BepxHsis noBepxHOCTb KpblnibeB camLioB 6abouek B YO 1 Bugumom ceete: 1 - xentoryska (Euproctis similis (Fuess.),
2 - kanycthuua (Pieris brassicae L.), 3 - kpywuHHuua, (Gonepteryx rhamni L.),4 - yuepsoHeL, HenapHblli (Lycaena dispar
(Haw.), 5 - yepoHe, dmonetoseiii (L. alciphron (Rott.). ®oto: A.A. benepukTos / Fig. 1. The upper surface of the wings of the
males of butterflies in UV and visible light: 1 - Euproctis similis (Fuess.),2 - Pieris brassicae L.,3 - Gonepteryx rhamni
L., 4 - Lycaena dispar (Haw.), 5 - L. alciphron (Rott.). Photo by: A. Benediktov
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Puc. 2. LiseTku pactenmii B YO 1 Buammom ceete: 1 - kocMes aBaxabl nepuctas (Cosmos bipinnatus Cav.), 2 - 3wwonbums
KkanudopHuiickas (Eschscholzia californica Cham.), 3 - 6apxatubl npsmoctosiume (Tagetes erecta L.), 4 - dnokc metens-
yarbiit (Phlox paniculata L.),5 - opyBaHumk nexkapcteentblii (Taraxacum officinale L.), 6 - nanyarka rycunas (Potentilla
anserina L.), 7 - Horotku nekapcteeHble (Calendula officinalis L), 8 - repaHb necHas (Geranium sylvaticum L.).
Morto: A.A. beneaukros / Fig. 2. Flowers of plants in UV and visible light: 1 - Cosmos bipinnatus Cav., 2 - Eschscholzia
californica Cham., 3 - Tagetes erectaL.,4 - Phlox paniculata L.,5 - Taraxacum officinale L.,6 - Potentilla anserina
L, 7 - Calendula officinalis L.,8 - Geranium sylvaticum L.Photo by: A. Benediktov

OnbiTbl COBpeMeHHbIX Nntobutenein-goTtorpacdos no coemelleHuto YO-doTo-
rpaduu C LBETHbIM U30OPAKEHNEM HYXKHO MPU3HATH XYAOXECTBEHHbBIM TBOpYE-
CTBOM, He OTOOpaXKaLWMM peanbHOM KapTUHbI TOFO, KaK peanbHO BUAST LIBETHOM
Y®-MUp HacekoMble U Apyrue XuBOTHbIe. [leno B TOM, UTO 0OblYHbIE ANS HAC
LiBETa rMa3aMm TOM e CaMoW NYenbl BbIFAAST MHAYe, Tak KaK ee 061acTb 3peHus
CMelleHa B OPaHXeBO-XenTylo 06nactb, @ K KpAaCHOMY LBeTy OHW cnenbl. Ewe
B KOHLe 1950-x rogos K. laymep pa3genun UBETKM pacTeEHUM NO UX KMNYEIUHOMY
LiBETY», Y4MTbIBAS MOMNPABKY Ha CMECb U3/y4YeHUI, BbIAENUB KNYENUHbIE XeNTble
W NyprypHble LIBETKU», KNYEMHbIE CUHE-3€e/EHbIE LLBETKUY, KNUYEMNHbIE YNbTPa-
¢duoneToBble UBETKM» U Ap. TaK, K MTPUMEPY, MUYENUHbIE CUHE-3EMEHbIE LIBETKU»
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Lns nopen 6enble, a «NYenuHble ynbTpapuoneToBble LBETKU» — KpacHble. bonee
TOro, BaXKHO €eLle NOHMMaTb, YTO BUAMT HE a3, a MO3T, @ 3aperncTpupoBaTtb 3pu-
TENIbHYI0 MHGbOPMaLMIO HEMOCPEACTBEHHO M3 MO3ra ELILE HUKOMY HE YAaBanocCh.
WUccneposaHnsa noppepxanbl Temot HUOKTP (N2 AAAA-A16-116021660095-7).
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ckoro nccneposanus. — Kue: HaykoBa nymka. — 128 c.
3. benenukToB A.A., 2016. 3a rpaHbto Bocnpuatusa mupa / buonorna — MNepsoe
ceHTa6psa, N2 7-8.— C.11-15.
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Summary
HOW INSECTS SEE THE WORLD IN ULTRAVIOLET LIGHT
Alexander Benediktov, Dr.

Entomology Dept. of the Lomonosov Moscow State University, Moscow, Russia

Insects perceive ultraviolet and see a different world beyond human vision.
Many objects look different in ultraviolet light; they show different colors
and hidden patterns. It happens due to objects’ ability to absorb and reflect
UV-waves selectively. The best examples are butterfly wings and corolla. Human
can see hidden patterns using special photography equipment. Both film and
digital cameras can serve for this purpose. There is a tool that can help us
to see outside the visual spectrum - photographic objective with small number
of optical lens elements and with UV-black filter and UV-blacklight lamp for
backlighting. But it would be only possible to know what colors can be detected
by insects and not how they "look” to the animal, because vision, like all other
senses, is processed in the brain. Since science is not able to get into the head
of an insect, the answer on how insects see colors is not known at this point.

60



UTOIA 15-IETUG NPOBEOEHUA CEMUHAPOB EAPA3A
No BECMO3BOHO4YHbIM
M.B. bepesuH, T.A. BepunHuHa

Pabouas rpynna no Ha3eMHbIM 1 NPecHOBOAHbIM Hecno3soHouHbIM EAPA3A, . Mocksa

NcTopma nybamyHbIX 3KCMO3MUMIM HACeKOMbIX OXBaTbiBaeT yxe 6Gonee
200 nert. B koHuUe XX Beka vHTepec K 6eCcno3BOHOYHbIM 3HAYUTENBHO BO3POC BO
MHorux ctpaHax Esponel, CeBepHoit AMepukiu, KOro-BoctouHoit Asum 1 npogon-
KaeT pacnpoCTpaHATbCS M paclmMpsaTbCs No BceMy mupy. B Hactoswee Bpems
B 70 cTpaHax Mupa opraHn3oBaHo yxe 6onee 700 pa3nnMyHbIX roCyaapCTBEHHbIX
M YACTHbIX MOCTOSIHHbIX 3KCMO3ULMIA DECrno3BOHOYHbIX, BKOYas MHcekTapuu,
Homa 6abouek n Cagbl 6abouek.

MockoBckuit 300Mapk bbin nepebiM B Poccun 1 oaHMM M3 nepBbix B EBpone,
roe ewe B XIX Beke 6bIM NOHATHI 3HAYEHUE UM NEPCNEKTUBbI 3KCNO3MLMIA Hace-
KOMbIX U ApYyrux 6€Cno3BOHOYHbIX XXMBOTHBIX A5 3KONOrMYECKOro npoceelle-
HUS HaceneHua u bonee NOMHOM AEMOHCTPaLLMKM pa3HO0bpa3ng U UCTOPUUECKOTO
pa3BUTUS XXMBOTHOIO MMpa. MIcTopms 3KCMOHUPOBaHMS BECNO3BOHOYHbIX B HEM
oxBaTbiBaeT noytn 150-netHui nepmoga. CoBpemeHHbit OTaen aHTOMONOMMK, Uu
NHcekTapuit, BegeT cBO uctopmio ¢ 1999r.

CoTpyaHukn MHcekTapus, BbINOMHAS OCHOBHYH 3agavy Mo obecnevyeHuto
300Mapka KOPMOBbIMU HAaCEKOMbIMU, MO CBOEW MHULMATUBE CO34aBasn KONNEK-
LIMIO XXMBBIX Ha3eMHbIX 6€CNO3BOHOYHBIX C OpMeHTaumer Ha ux nabopaTopHoe
pa3seneHue. B 2000 r. npu nogpepkke ncnonHutenoHon aupekummn EAPA3A Ha
ee OCHoBe Obina CO34aHa MOCTOSIHHAS 3KONOro-nNpOCBETUTENbHAS IKCMO3ULMS
Ha3€eMHbIX M NPECHOBOAHbIX HeCn03BOHOYHbIX — BbICTaBKa «MHCceKToNUs», npes-
cTaBnsowasn ogHospemeHHo 40-50 BMAOB xMBbIX 6ecno3BoHOYHbIX. OHa fo
CUX NOp BbIMOJIHSET CBOM 0Opa3oBaTenbHble QYHKLUUKU M NONb3yeTcs H6onbwmm
BHMMaHMEM y noceTuTenen u cneumanmctos.A s 2015 r. coTpyaHrMKkamu 300napka
6b11 pa3paboTaH 1 OCyLWECTBIEH MPOEKT MO CO34aHMI0 06pa3oBaTeNbHOM 3KCMNO-
3ULMKM HOBOIO TUMA «ApaxHONaHAWS», MPeACTABNAOLWEN 3HAYUTENBHOE Pa3HO-
obpasme (bonee 50 BMAOB) OAHOM U3 KPYMHEWLMX rpynn 6€CNO3BOHOYHbIX —
MaykoobpazsHbIX.

B cBsi3n c 6GONbWIMM WHTEPECOM KOANer M3 pasfiMiHbiX OpraHu3auui
K npoekTy «MHcekTonus» y COTPYAHMKOB MOCKOBCKOrO 300MapKa MosiBUMACh
HacToaTesbHas NOTPEOHOCTb PaCNPOCTPAHUTbL 3TOT OMbIT U B ApYyrne 300MapKu
Poccum n ctpan CHI, roe konnekumi U 3KCno3mumii 6€CnO3BOHOYHBIX eLle He
Hb110 UM OHUM TONBKO 3apOXAanuch. Tak BO3HMKNA uaes npoBeaeHus B Mockos-
CKOM 300Mapke CEMMHApA NO OpPraHM3aLMu 3KCNO3MLMI U Konnekuuin becno-
3BOHOYHbIX, KOTOpas bbina noaaepkaHa anpekunein EAPA3A v ee MNMpesngeHTom
B.B. CnuumMHbIM.
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MepBbiit cemuHap coctosancsa B oktabpe 2001 r. B Hem yyactBoBanm 50 cne-
LUMaNUCTOB M3 300MapKoB, YHUBEPCUTETOB U €CTECTBEHHO-HAYYHbIX MYy3eeB
Poccuu, Ykpannbl, benopyccun, ateun, IctoHnn m Monbwmn. OH gan BO3MOX-
HOCTb 3HTy3MacTaM cofepXaHus M pasBefeHus H6eCno3BOHOYHbLIX MOAENUTb-
CS1 YK€ HAKOMNEHHbIM OMbITOM M 0OCYAWUTb HOBble MAEM MO CO3AAHMI0 KOMNEK-
UM 6eCcno3BOHOYHBIX M MX 3KCMOHMPOBAHMIO, KOTOPblE OblIM NpeacTaB/ieHbI
B 24 [OKNajax y4yaCTHUMKOB CEMMHapa. B HMX Oblnu OTpaXkeHbl BOMPOCHI pas-
BEAEHUS, COLepXKaHMs, IKCMOHUPOBaHMS 6eCno3BOHOYHbIX, a TakKe npobnemsl
CoXpaHeHus nx buopasHoobpasns, BeTepuHapun 6ecno3BOHOYHbIX U 3KONOMU-
4eCcKoro NpocBeLLeHus.

Ycnex nepBoro ceMuHapa nokasan HeobxoAuMOCTb perynsapHoro npose-
[eHUa Taknx ceMmMHapoB nopg arnaon EAPA3A. MoCKOBCKMI 300NapK B3 Ha
cebs MUCCUIO N0 OPraHM3aLmm 1 NPOBEAEHMIO 3TUX CEMUHAPOB, KOTOPbLIE NONY-
4ynnu HasBaHue «becno3BOHOYHbIE B KOMNEKLMSAX 300NaPKOB U MHCEKTapUEeB»
W CTanu TpagMLMOHHO NPOBOAMUTLCS OCEHbIO pa3 B Tpu rofa. lNocnenywouime ce-
MUHapbl NpoBOAMANCL B MockoBCKOM 300napke B 2004,2007,2010m 2016 rr.,
B KOTOpbIX Y4aCTBOBanu npeacraBuTeNM 300NapkoB M APYrMx 3000praHu3a-
umi n3 18 ctpaH (Tabn. 1). B oktabpe 2013 r. 5-i1 MexayHapoAHbIM ceMuHap
EAPA3A «becno3BoHOYHble B KOMIEKLMSAX 300MapKOB U MHCEKTapueB» BRep-
Bble NpuMHMMan Yepkacckuii ropoackor 3oonapk B YkpauHe. [loknaabl yyact-
HUKOB Ny6/IIMKOBANUCh MOC/AE KaXAO0ro CeEMUHapa B OTAENbHbIX COOPHMKAX,
npeacTaBfieHHbIX Takxke B pdf dopmate Ha canTax EAPA3A n MockoBckoro
300Mapka.

Bo Bpems paboTbl nepBoro ceMuHapa ero y4yacTHMKaMu 6bina BbiCKasa-
Ha uaes o0b6beaMHEeHUsT HAa NOCTOSIHHOM OCHOBE MHWULMATMBHBIX CNEeLUaancToB
300MapKOB U APYrMX HAYYHbIX U y4eOHbIX OpraHU3aLnii, UMeKLWLUX KONNEeKL MUK
M 3KCMO3ULLMM XXMBbIX BECMO3BOHOYHbIX U BEAYLIMX C HUMU MOCTOSIHHYH 300-
TEXHMYECKY, 00pa3oBaTeNbHYD M NPUPOLOOXPaHHYH paboty, B Pabouyto
rpynny no 6ecno3soHoYHbIM Npu EAPA3A.

Mo npepnoxenuto OToena sHTOMONOrMM MOCKOBCKOrO 300MapKa, peLleHu-
eM ExerogHow otyeTHolM KoHdepeHumun EAPA3A 26 mapta 2003 r. 6bina opra-
Hu3oBaHa Pabouas rpynna no HaseMHbIM U NPEeCHOBOAHbIM 6eCN03BOHOYHbBIM
EAPA3A (PTb EAPA3A). PIb 6bina co3paHa Ang KOOPAMHAUMM M 0bbeauHeHus
3HaHWI, OMbITa U CMA CNeLManucToB 3oonapkos EAPA3A u opyrux HayyHbIX, 06-
pa3oBaTenbHbIX U NPUPOAOOXPAHHbBIX OpPraHM3auMin ans paspaboTkn MeToaoB
3KCMOHMPOBAHUSA, COLEPXKAHUS U pa3BeaeHUs B 1ab0OpaTOPHbIX YCIOBUSAX HA3EM-
HbIX U NPEeCcHOBOAHbIX 6eCNO3BOHOYHbIX B HAy4HbIX, 06pa3oBaTe/bHbIX U MpU-
pOL00OXpaHHbIX Lensx. Ee coctaB 3a npolwepllee oecatuneTne HeCKObKO Me-
HANCA M pacLUMpsnca, U B HacTosilee BpeMs B Hee BxoasaT 20 cneuuanmcros U3
13 300MapKoB, roCyfapCTBEHHbIX YHMBEPCUTETOB M €CTECTBEHHO-HAYUYHbIX MY-
3eeB Poccun (ropopa Mocksa, CaHkT-lNetepbypr, YensabuHck, Tomck), YkpanHbl
(ropoma Yepkacel, Kues, Opecca), LWseumn (ropon Crokronbm), Jlateum (ropo-
fa Pura v Jayrasnunc) u 3ctoHum (ropof TannuHH). PTB EAPA3A ctana uHu-
LMaToOpOM U COOPraHM3aToOpPOM MPOBELEHMS NITU MeXAYHAPOAHbIX CEMUHAPOB
«becno3BOHOYHbIE B KOTEKLMSIX 300MAPKOB U UHCEKTApUEBY.
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Ta6bnuua 1/ Table 1
MexayHapoaHble cemnHapbl EAPA3A «becno3BOHOYHbIE B KOMEKLMSIX 300Map-
KOB U UHcekTapueB» B 2001-2016 rr.
The International Workshops of EARAZA "Invertebrates in Zoo and Insectarium
Collections" in 2001-2016.

Cemunap/ | Topn/ | Konuuecrso CrpaHbi- KonuyectBo | Konuuecto | Konuuecrso
Workshop | Year cTpaH / y4yacTHuubl/ | ydactHukos/ | opranusaumii/ | poknapos/
Number of | Participating | Number of Number of Number of
countries countries® | participants | organizations reports
1 2001 6 1,2,3,4,5,6 50 30 24
2 2004 6 1,2,3,4,7,8 96 49 51
12,3479,
3 2007 12 10,11,12,13, 110 50 56
14,15
4 2010 8 1,2,3,4,5,13, 120 58 54
14,16
5 2013 8 1,2,3,4,5,13, 47 28 34
14,15
6 2016 8 1,3,4,5,13,14, 132 55 53
17,18

= Lindpamm 06o3Hauerbl crpaHbl/ Numerals indicate the countries: 1 - Poccuiickas ®enepaums/ the Russian Federation;
2 - Ykpauna/ Ukraine; 3 - Pecnybnuka benapyce/ Republic of Belarus; 4 - Jlateus/ Latvia; 5 - 3ctonus/ Estonia; 6 -
Monbwa/ Poland; 7 - Kasaxcrau/ Kazakhstan; 8 - Hunepnangpl/ the Netherlands; 9 - Ipy3us/ Georgia; 10 - JlutBa/
Lithuania; 11 - Tepmanus/ Germany; 12 - OA3/ UAE; 13 - LUseums/ Sweden; 14 - Uranus/ Italy; 15 - Y36ekucran/
Uzbekistan; 16 - Benrpus/ Hungary; 17 - Benukobputanus/ United Kingdom; 18 - finonus/ Japan

Cpenv np1opuTeTHbIX BONPOCOB, CToAWMX nepea Paboyer rpynnoi ¢ mMo-

MeHTa ee OpraHu3aumm, MoXXHO 0603HauMTb CnepytoLime:

1. KoopauHauus n obbenMHEHWe MHTEpecoB, OMbITa U CUA CNEeuUanmcToB
3oonapkoB EAPA3A un gpyrux opraHusauuin gng pas3pabotkv MeTonoB
COLEepXaHMs U pa3BefeHns B HEBOJIE HACEKOMbIX M APYrMX Ha3eMHbIX
M NPEeCHOBOAHbIX HECMO3BOHOYHbIX.

2. OkasaHue nomowu 3oonapkamM EAPA3A B co3paHuMu U pasBUTUM KOIEK-
Lui u nybanyHbix 06pasoBaTenbHbIX 3KCNO3MLUIA HA3EMHbIX M MPECHOBOA-
HbIX 6ECMO3BOHOYHbIX.
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3. OnepaTuBHbIN 0OMEH Hay4yHOM WMHGMOPMauUMeNn, METOAUKAMU pa3BedeHUs
u conepxaHus 6ecrno3BOHOYHbIX U 0OMeHa reHeTMYeCKUM MaTepuanom s
NOAAEPXAHUS YCTOMYMBOCTU KYNbTYp 6ECNO3BOHOUHBIX.

4. Co3paHue B 300MapKax — Y4Y4aCTHMKAX rPynmnbl pe3epBHbIX N1abopaToOpHbIX
nonynauMn peakmx BuAoB 6eCno3BOHOYHbLIX (Mpexae BCero eBponenckon
(dayHbl) C NepcnekTMBON PEUMHTPOLYKLMU B KOHTPOAMpPYEMbIe NPUPOAHbIE
MecToobuTaHWs B Koomepauuu C aHanornyHoi pabouert rpynnov TITAG
EAZA.

5. OkazaHue nomolwm cneumanuctam 3oonapkos EAPA3A B maeHTMdMKaumum
BMOOB B KOMEKUMSAX 6€CNO3BOHOUHBIX.

6. PaspaboTka MeTOL0B MEPBMYHOM AMArHOCTUKKU, MPOMUNAKTUKM U JieYeHus
3aboneBaHuit B KynbTypax 6eCno3BOHOYHbIX M 0B6yyeHMe 3TUM METOAMKaM
CMeLmManmcToB 300MapKOB.

B coOTBETCTBUM C 3TUM OLHUMM U3 OCHOBHbIX 33434 rPynMbl ABASKOTCS NONY-
YyeHue M aHanu3 MHOOPMaLUKU O COCTOSHUMU U Pa3BUTUM KONNeKuuii 6ecnosso-
HOYHbIX B 300napkax EAPA3A u npoeegeHne pabounmx ceMMHAPOB U KOHPepEeH-
UM AN CneumanncTosB 300MapKoB.

CMMNTOMATUYHO, YTO YMCNIO 300/10MMYECKMUX KOMNEKLUMIA U NMYyBANYHBIX IKC-
MO3ULMIA, BKJIOYAKOLLMX XKMBbIX OECMO3BOHOYHBIX, U BULOBOE pa3Hoobpasue
6ecrno3BOHOYHbIX B HUX eXerogHo ysenuumsatotcs (bepesumn, 2010). B 2015 r,,
no gaHHbiM EAPA3A (CnuuwmH, 2015) 1 nidopmaumm PIB, konmuectBo rocynap-
CTBEHHbIX M YACTHbIX 300/I0TMYECKMX KONMNEKLUMUIA U MOCTOSAHHBIX 3KCMO3ULMMA
C XXMBbIMM 6eCno3BOHOYHbIMKU focTuro 122. be3ycnoBHO, YTO 3TO AaNeKo He
nosiHble AaHHble. Bcero, no Hawen oueHKe, B 7 300/10MMUYECKMX KOMNEKLMAX CO-
fLepxanocb MeHee 5 BuA0B, B 95 konnekumsx — ot 5 no 50 Bupos,a 8 20 — o1 50
o 150 BupoB 6ecno3BoHoYHbIX (Tabn. 2). B HacTosiwee BpeMs 6eCn03BOHOYHbIE
npeactaBneHbl B Konnekumax 57 us 84 3ooopraHusauuin, exogsaiwmx B EAPA3A
(68%), Torna kak, Hanpumep, B 2005 r.— B 35 13 46 (76%),8 2010 r.— B 45 13 63
(71%). MNpu 3TOM CneuunanbHbie CTPYKTYPHbIE NMOAPA3AEeNeHUs — UHCeKTapum—
6blnn co3paHbl Wb B MOCKOBCKOM, PuxckoM, TawkeHTCkoM, fpocnaBckom
n JleHWHrpagckom 3oonapkax.

CaMble KpynHble KonnekumMu 6ecrno3BOHOYHbIX (KPOME MOPCKMX), HaCYu-
ToiBatowme 6onee 100 BnAOoB, copepxatcs B HacTosuee BpeMss B MOCKOBCKOM,
JleHuHrpagckoM m TannMHHCKOM 300Mapkax M KpacHosapckoM napke ¢ayHbl
u dnopsbl «Poes Pyuein».,

Pabouas rpynna no 6ecno3soHo4HbIM EAPA3A cTpemMuTtcs pa3suBaTb MeXx-
[YHapoJHOe COTPYAHMYECTBO KaK CO CNeLManmcTamMmm OTAeNbHbIX MHCEKTApUEB,
300MapKOB U YHUBEPCUTETOB, TaK U C UX NPOPECCMOHANBbHBIMU 0ObeIMHEHNUSIMMU.
Tak, NpoMCcxXoanT perynapHoiii 06MeH MHGOpPMaLMEN 1 ONbITOM MeXay YneHa-
mu Paboueint rpynnbl EAPA3A 1 TaKCOHOMMYECKOM KOHCYNbTALMOHHOM Fpynmbl
no HazeMHbIM 6ecno3BoHOYHbIM EBpOnenckon accoumaumm 300NapkoB M ak-
BapuymoB (TITAG EAZA), a Takxe MexayHapoaHOM accoumaL M 3KCMOHEHTOB
M noctaBlmkoB 6aboyek (IABES) Bo Bpems yyactus B paboumx coBelaHuUsX,
KOH(epeHUMIX U B COBMECTHbIX NPOeKTax Mo peakuM BUAAM, B T. Y. B paMKax
nporpaMmbl EEP.
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Yuyactie B mpoekTax No coxpaHeHuio 6uopasHoobpasns 6ecno3BOHOYHBIX
SBNSETCS OLHUM U3 NEPCNEeKTUBHbIX HanpaeneHuit Paboyer rpynnel. Tak, coTpya-
HUKKM Pukckoro 3o0o0capa ¢ 2002 r. y4acTBYHOT COBMECTHO € JIOHAOHCKMM 300Ca-
[LOM 1 OpYrMMKU eBpOnencKnuMm 3oonapkamum B nporpamme EEP no coxpaHeHuto
penkoro 3HAEMUMYHOTO BMAA >KyKoB-yepHoTenok CenwenbCKnx OCTPOBOB —
nasbMoBOro xyka octpoa ®peraT (Fregate Island palm beetle — Polposipus
herculeanus), BkntoueHHoro B KpacHbit Cnucok MexayHapogHoro Cotosa oxpa-
Hbl Mpupopel (International Union for the Conservation of Nature and Natural
Resources — IUCN), a Takke BMecTe ¢ konneramu m3 Jlatranbckoro 3oomnapka
M3YyYaloT COCTOSIHWE NATBUMCKMX MOMYNAUMA PefKUX BUOOB XYKOB — OObIKHO-
BEHHOro oTwenbHuka Osmoderma eremita (Scarabaeidae) v Wwnpokoro nnasyHua
Dytiscus latissimus (Dytiscidae) — n BO3MOXHOCTb X pa3BeneHus B nabopartop-
HbIX ycnosusx (Baxpywes, 2011; Poma, Hanonos, 2008).

OnHVMM U3 BaxHeMLMX MepCcrnekTUBHbLIX BOMPOCOB SBASETCA pa3paboTka
YHUDULMPOBAHHOIO M 0OHOBNSIEMOrO TAKCOHOMUYECKOTO CNUCKa Hecrno3BoHOY-
HbIX, coaepXawmxcst B 3oonapkax EAPA3A, ons BKIOYEHMS €ro B eXeroaHbln
cb6opHuk EAPA3A. MpenBaputenbHoe 03HaKOMIEHWE CO CMMCKAaMM HeCno3BOHOY-
HbIX, MPUCbINAEMbIX 300MapkaMu B agMuHucTpaunio EAPA3A, nokasbiBaerT, 4to
y CNeLuanmMcToB 300MapKOB YacTO MMEKTCS 3HAUYUTENbHbIE TPYAHOCTU B YCTAHOB-
NEHUU BUAOBOM NPUHALNEXHOCTU M TAKCOHOMMYECKOrO CTaTyca MOCTYMNaloLmX
B KONNeKuun 6€Cno3BOHOYHBIX. 3TO CBA3AHO Kak C OTCYTCTBMEM Onpenenutenei
M aTnacoB no 6OMbLMHCTBY rpynn Tponnyeckmx 6ecno3BoHOYHbIX, 0COOEHHO Ha
PYCCKOM $i3blKe, TaK M C NOCTOSIHHO MEHSIOLENCS CTPYKTYPOM TaKCOHOB U YBenu-
YMBAIOLLMMCS KOIMYECTBOM CUHOHWMMOB.

Hy>KHO OTMETUTb, YTO He BCE MOCTaBAEHHbIE BONPOChI B OAMHAKOBOW CTEMNEHU
yCMewHo peLwwanuch 3a NpoLuealine rofbl, Npexae BCero n3-3a reorpaduyeckon
YOANEHHOCTU ee YYacTHWMKOB M Pa3HOM COLMANbHO-3KOHOMMUYECKOM CUTyauuu
B MX CTpaHax U pernoHax. MHorme M3 HMX MOXHO CYMTaTb MPOrpamMmon Ha 6y-
aywee. OfHAKO, HECMOTPS Ha 3TU (HAKTOPbI, MOXXHO CYMTATb, YTO PI'B BbINONHSET
CBOK OCHOBHYK MWUCCUIO — 0BbEAMHATL M PACNpOCTPaHATb OMbIT U 3HAHUS ee
YYACTHMKOB C LieSIbI0 MponaraHabl 3Ha4eHus 6eCno3BOHOYHbIX AN GOPMUPOBA-
HMg 06/1MKa COBPEMEHHbIX 300MapKOB KaK Hay4YHO-06pa3oBaTenbHbIX, KYbTyp-
HbIX ¥ NPUPOAOOXPAHHBIX LLEHTPOB.

6-11 MexayHapoaHbli ceMMHap nposoamnca cnycts 15 net nocne Havana
npoBefeHus ceMuMHapoB. Bo MHOroM OH oTanyancs ot npenbigywmnx. Bnepsoie
B HEM Yy4yacTBOBa/M Crneumanuctol M3 AnoHum u Benukobputanuu. Bnepsbie
€ Ha CeMuHape BCTPETUAMUCb BMeCTe PYKOBOAMTENM SMOHCKOM accouuauuu
WHCEKTapuyMoB, npeacrasnsemoit oveTHbiM [IMpeKTopoM MHcekTapus «Mup
HacekoMbIx [yHMa» [1-pom MuHopy fAa3uma (Dr. Minoru Yajima), Paboueli rpyn-
Mbl MO Ha3eMHbIM U NPecHOBOAHbIM Becno3BoHo4HbIM EAPA3A (npepcepartens
M.B. bepe3nH) M TakCOHOMWMYECKOM KOHCYNbTAaTMBHOM TrPynnbl MO HAa3eM-
HbiIM 6ecno3BoHouHbiM (TITAG EAZA), npencrtaBnsiemoit ee npeacepatenem,
KypaTopoM 6ecno3BoHOYHbIX Bpuctonbckoro 3oonapka Mapkom bywennom
(Mark Bushell) n OupektopoM My3es >uBbiX HacekoMbix Esapolis B [lagye
[-pom 3Huo MopetTo (Dr. Enzo Moretto). Takum 06pasom, Ha 3TOT pa3 ceMUHap
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reorpaq)mquKM Oﬁ'be,ﬂ,VIHl/Iﬂ cneunanmncTos ot BpVITaHCKl/IX OCTpOBOB U Ntanuu
L0 SNOHCKMX OCTpOBOB. K coxaneHnuto, B 3TOM CeEMMHape He CMOrMun NpUHATb
y4yactme cneumannuctbl U3 300NapkoB praVIHbI.

Summary

THE RESULTS OF THE 15-th ANNIVERSARY OF THE EARAZA
WORKSHOPS ON INVERTEBRATES
Mikhail Berezin, Tatiana Vershinina

Working Group for Terrestrial and Freshwater Invertebrates of the EARAZA, Moscow, Russia

The history of public exposures of insects has covered more than 200 years.
At the end of the 20th century, interest in invertebrates increased significantly
in many countries of Europe, North America and Southeast Asia and continues
to spread and expand around the world. Currently, in 70 countries around the
world more than 700 different state and private permanent exhibitions of
invertebrates have been organized, including insectariums, butterfly houses
and butterfly gardens.

The Moscow Zoo was the first in Russia and one of the first in Europe, where
the significance and perspectives of exposures of insects and other invertebrates
for environmental education of the population and a fuller demonstration of
the diversity and historical development of the animal world had understood.
The history of the exposure of invertebrates in it covers almost 150 years.
Modern the Entomology Department of the Moscow Zoo, or Insectarium, traces
its history since 1999.

Employees of Insectarium, carrying out the main task of providing the zoo
with fodder insects, on their own initiative, created a collection of terrestrial
invertebrates with a focus on their laboratory breeding.In 2000, with the support
by Executive Directorate of the EARAZA,a permanent ecological and educational
exposition of live terrestrial and freshwater invertebrates had created on its
basis — the exhibition "Insecttopia’, which simultaneously represents 40-50
species of live invertebrates. It is still fulfilling its educational functions and
enjoys great attention from visitors and specialists. And in 2015, the zoo staff
developed and implemented a project to create an educational exposition of
the new type "Arachnolandia’, representing a significant diversity (more than
50 species) of one of the largest groups of invertebrates — Arachnids.

In connection with the great interest of colleagues from various
organizations, the Moscow Zoo employees have an urgent need to extend this
experience to other zoos in Russia and the CIS countries, where there were
practically no collections or expositions of invertebrates, or they were just
emerging. Therefore, the idea arose in the Moscow Zoo to organize a workshop
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on the organization of expositions and collections of invertebrates, which
had supported by the Executive Directorate of the EARAZA and its President
V. Spitsin.

The first workshop was held in October 2001. Around 50 specialists from
zoos,universitiesand naturalhistorymuseums of Russia,Ukraine,Belarus,Latvia,
Estonia and Poland participated in it. He gave an opportunity to enthusiasts
of maintenance and breeding of invertebrates to share their experience and
discuss newideas onthecreation ofinvertebrate collections and their exposure.
These had presented in 24 reports of the workshop participants. They reflected
the issues of breeding, rearing, exposure of invertebrates, as well as the
problems of preserving their biodiversity, veterinary of invertebrates and
environmental education. The success of the first seminar showed the need
for regular holding of such seminars under the aegis of the EARAZA. The
Moscow Zoo undertook a mission to organize and conduct these seminars,
which received the name International Workshops "Invertebrates in Zoo and
Insectarium collections” and have traditionally been held every three years in
autumn. Subsequent workshops were held at the Moscow Zoo in 2004, 2007,
2010 and 2016, which was attended by representatives of zoos and other
organizations of the 18 countries (Tab. 1). In October 2013 the Cherkassy Zoo
in Ukraine hosted 5th International Workshop of the EARAZA "Invertebrates in
Zoo and Insectarium collections”.

Reports of the participants had published after each workshop in
separate collections, presented in pdf format on the website the EARAZA and
the Moscow Zoo.

During the first seminar, participants expressed the idea of uniting on an
ongoingbasisthe initiative specialists ofzoos and other scientificand educational
organizations that have collections and expositions of live invertebrates and
their permanent zoo technical, educational and environmental work to the
working group for Invertebrates on base of the EARAZA.

On the suggestion of the Entomology Dept. of the Moscow Zoo, the Working
Group for Terrestrial and Freshwater Invertebrates of the EARAZA (WGI) was
organized by the decision Annual Reporting Conference of the EARAZA on March
26, 2003. The WGI was established to coordinate and unite the knowledge,
experience and forces of Zoo specialists from EARAZA and other interested
scientific, educational and environmental organizations to develop methods for
exhibiting, keeping and breeding in captivity insects and other terrestrial and
freshwater invertebrates for scientific,educational and environmental purposes.
Its composition over the past decade, several changing and expanding, and
currently it includes 20 experts from 13 zoos, universities and natural science
museums in Russia, Ukraine, Sweden, Latvia and Estonia. The WGI became the
initiator and co-organizer holding five International Workshops "Invertebrates
in Zoo and Insectarium collections".

One of the main tasks of the group is to obtain and analyze information on
the status and development of invertebrate collections in the EARAZA zoos and
to hold workshops and conferences for zoo specialists.
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It is symptomatic that the number of zoological collections and
public displays, including living invertebrates, and the species diversity of
invertebrates in them increase annually (Berezin, 2010). In 2015, according
to the EARAZA (Spitsin, 2015) and information from the WGI, the number
of state and private zoological collections and permanent expositions with
live invertebrates reached 122. Certainly, this Llist is far from complete.
Altogether, according to our estimates, 7 zoological collections contain less
than 5 species in collections, 95 — from 5 to 50 species, and 20 — from 50
to 150 invertebrate species (Table 2). Currently invertebrates represented in
57 collections of 84 zoolog|cal institutions, included in the EARAZA (68%),
whereas, for example, in 2005 — 35 of 46 (76%), in 2010 — 45 of 63 (71%). At
the same time, special structural subdivisions — insectariums were created
only in Moscow, Riga, Tashkent, Yaroslavsky and Leningradsky Zoos.

The largest collections of invertebrates (except marine) with more than
100 species are present in currently in Moscow, Leningrad and Tallinn Zoos
and the Krasnoyarsk Park of flora and fauna "Roev Creek".

The WGI seeks to promote international cooperation as with the experts
of individual insectariums, zoos and universities, and to their professional
associations. So, there is a regular exchange of information and experience
between the members of WGI of the EARAZA and the Terrestrial Invertebrate
Taxon Advisory Group of the European Association of Zoos and Aquariums
(TITAG of the EAZA), as well as the International Association of Butterfly
Exhibitors and Suppliers (IABES), while participation in workshops,
conferences and in joint projects on rare species, including within the
program EEP and others.

Participation in invertebrate biodiversity preservation projects is one of
the promising areas of the WGI. Thus, the staff of Riga Zoo in the 2002-12
participated together with the London Zoo and other European zoos in the
program EEP for the conservation of endemic species of darkling beetles from
Seychelles - Fregate Island palm beetle (Polposipus herculeanus) ,included in
the IUCN Red List, as well as with the of Latgale Zoo colleagues studied the
state of the Latvian populations of rare species of beetles — Osmoderma
eremita (family Scarabaeidae ) and Dytiscus latissimus (family Dytiscidae) and
the possibility of breeding its in the laboratory conditions (Vakhrusheyv, 2011,
Roma, Napoli, 2008).

One of the most important perspective issues is the development of
a unified and updated taxonomical list of invertebrates contained in zoos
of the EARAZA for inclusion in an annual animal list of the EARAZA. Initial
study to the lists, which zoos send to administration of the EARAZA in recent
years, shows that zoo experts have considerable difficulty in establishing
an accurate species identification and taxonomic status of invertebrates
arriving in the zoos collections. This is due both to the lack of taxonomical
guides and atlases for most groups of tropical invertebrates, especially in
Russian, and in the ever-changing structure of the taxa and growing range
of synonyms.
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It should be noted that not all questions are equally successfully addressed
over the years, primarily due to the geographical remoteness of the participants
and the different socio-economic situation in their countries and regions. Many
of them can be considered a program for the future. However, despite these
factors, we can assume that the WGI performs its main mission — to unite and
share knowledge and experience of its members to highlight the importance
of invertebrates for the formation of shape of modern zoos as scientific and
educational, cultural and environmental centers.
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HOBbIA OBPA30BATEJIbHbIA MPOEKT
«MYTELWWECTBUE B APAXHOJIAHOMIO»
B MOCKOBCKOM 30O0MNAPKE
M.B. Bepesun?, [1.B. Ocunos?, E.10. Tkauea?, 10.[. XXypasnes?

t0taen suTomonormu 1 20taen 3kcnosnumu MockoBckoro 3o0napka, . Mockea

Bbecno3BoHOuHbIe XMBOTHbIE — Hanbonee pacnpocTpaHeHHas, pasHoobpas-
Has M MHOTOYMUC/IIEHHAN FPyMna XMBOTHbIX HA 3eMJie, BKKOUaoWwas okono 96%
OMMUCaHHbIX HayKoM BMAOB. JIMWb TONBKO OAMH M3 KNAccoB 6eCcno3BOHOYHbIX
XMBOTHbIX — [laykoobpasHbie (Arachnida), Bxoaswmin B TMn YneHucroHorue
(Arthropoda), npeacrasneH okono 115 Toicsyamu coBpeMeHHbIX BMAOB (Zhang,
2013). 310 NoYTM B 2 pasa nNpeBblllaeT CyMMapHOe KOIMYECTBO BCEX M3BECTHbIX
BMAOB MO3BOHOYHbIX XXMBOTHbIX: pblb, aMPUOUIA, penTunmii, NTUL, U MaeKonuTa-
toLLmX. [1ayKu U CKOPMMOHbI TECHO CBSI3aHbl C UCTOPUEN M KYNbTYPOW pa3HbIX Ha-
POLOB MMPa, HO BMecTe C TeM, BO/IbIUMHCTBO NayKoOBpa3HbIX elle o4YeHb Maso
n3yyeHbl. C Lenblo yooBneTsopeHus notpebHocten nocetuteneit MocKoBCKOro
300MapKa B NOlyYEHUU JOCTOBEPHbIX 3HAHWUI O TakOM 6OMbLION M pa3HOObpas-
HOWM rpynne »XMBOTHbIX, KAK apaxHuibl, y coTpyaHukoB OTaena 3HTOMONOrMM
B 2014 r. nosiBMNach Maes Co3naHMS MOCTOS\HHOW 0Opa3oBaTeNbHOM BbICTABKM,
MOCBSILLEHHON 3TWM XMBOTHbIM, KOTOpas Oblna noadepxXaHa AMpeKuuen 300-
napka. ABTopaMu 6bina paspabotaHa KOHLEMNLMS BbICTAaBKM M TEXHONOMMYECKOE
3aflaHue ons peanusauuu npoekTta. B 3ToM npoekTe yyTeH OnbIT, NOAYyYeHHbIN
npu co3gaHum B 2000 r. B MOCKOBCKOM 300Mapke 06pa3oBaTe/ibHOM BbICTAaBKM
6ecno3BoHOYHbIX «MHCeKTONMA», KOTopas cylecTByeT Ao cux nop. OCHOBHbIMU
LlensiMM HOBOTO NPOEKTa CTaNu:

1. YnoBnetBOopeHwe MO3HaBaTeNbHbIX MOTpebHOCTEN nocetutenerr Mockos-
CKOro 300MapKa B NOly4YEHUMU LOCTOBEPHOM MHAOPMALIMM O MANIOM3BECTHbIX
YXMBOTHBIX — NMAyKOO6Pa3HbIX.

2. Co3paHue ycnoBuii s LeMOHCTpaumMmn Hanbonblwero BMAOBOro pasHoobpa-

318 naykoobpasHbix.

YBenuueHue npuBnekaTenbHOCTM 3KCNO3MLMM MOCKOBCKOro 300Mapka.

MopMUpOBaHME IKONOTUYECKOM KYNbTYPbl U FPAMOTHOCTU HaCeNeHus.

CoxpaHeHne 6uopasHooOpa3mst NaykoobpasHbiX, B T. Y. NYTEM pa3BedEHUS

pesLKUX BULOB.

HoBasi obpazoBatenbHas akcnosuums «lytewectsue B ApaxHOMAHAMIO», OT-

KpbiBwascs Ha CTapoit Tepputopun MOCKOBCKOro 300napka 6 ceHTabps 2015 r.,

MOCBALLEHA YEHUCTOHOTMM-XULLHMKAM, B NEPBYHD ovepedb NaykaM U ux poa-

CTBEHHMKAM, MPUHAANeXaluMm K knaccy lNaykoobpasHbix, unn ApaxHua,

vihw
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Puc. 2. Xynoxuuk O.A. TkaueB odopmnsieT dacap naeunboHa «ApaxHonaHausi», vionb 2015 1. Moto: M.B. bepesuH /
Fig. 2. The artist Oleg Tkachev prepares the facade of the pavilion "Arachnolandia’, July 2015. Foto by: M. Berezin
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BbicTaBka pa3smelueHa B pacnonoxeHHoM Ha Crapoii Tepputopmn MockoB-
CKOTr0O 300MapKa OTAENbHO CTOSLLEM ABYX3TaXHOM 3[4aHMMU 06Lel nnowanbio
okosno 170 M2, paHee ucnonb3oBaslieMca Kak oduc (Puc. 1). 3geck 06opynoBaHsi
3 3KCMO3MLMOHHBIX 3313, UHTEPAKTMBHAs nabopatopua ona nocetutenen, nabo-
paTopus ANS COAEPXKaHMS KONNEKLMM NayKoobpasHbiX 1 KabMHeT crneumanmcros.

[ns peanusaumu storo npoekta B 2014 r. 6bin chopMMpOBaH TBOPUECKMIA
KONIIEKTUB M3 COTPYAHMKOB MOCKOBCKOIO 300Mapka C NpuB/eYeHWeM crneuma-
JIUCTOB M3 ApPYrMx opraHM3auuin — napTHepoB MockoBckoro 3oonapka: locyaap-
CTBEHHOrO [JapBMHOBCKOrO My3es, 30o10rnyeckoro Myses n Kadbenpbl 3HTOMO-
norun MIY um. M.B. JlomoHocoBa, EBpoa3naTckoli perMoHanbHOM accoumaumm
300napkoB u akBapuymoB (EAPA3A), UMM «ConosbeBa M.J1.» 1 ap.. XyA0xXeCcTBeH-
Hoe odopmneHne dacafa M MHTEPbEPOB MABUIBOHA BbIMOMHEHO XYAOXHWKA-
mMu-gu3ariHepamu O.A. TkaueBbiM, A.A. Macnosoi 1 [.1. TkaueBoii (Puc. 2). Co3na-
Hue «ApaxHonaHAMU» CTano BO3MOXHbIM Bnarofaps GUHAHCOBOM MOAAepXKe
[lenaptameHTa KynbTypbl ropofa MoCKBbI, NpefoCTaBUBLLIErO Ha 3TU Lenn Moc-
KOBCKOMY 300MapKy rpaHT, Kak nobeautento KoHkypca TBOpYECKUX My3eMHbIX
npoektos 2014 r.

3a rop, ¢ aerycta 2015 r. no ceHTa6pb 2016 r., BbICTaBKY «ApaxHONaHAUN»
nocetunu okono 12,5 TeiCc. Yenosek, A48 KOTOPbIX CNeuuanuctaMu — aBTopa-
MW MpPOEKTa WU CMOTPUTENSIMU-IKCKYPCOBOLAMM BbICTaBKM OblN0 NpoBefeHO
940 rpynnoBbIX U MHAMBUAYANbHbBIX 3KCKYPCUM, B T. Y. HA QHIIMICKOM S3biKe.
Cpeam Hux »xutenu r. MockBbl, MOCKOBCKOM 0651acTM M 68 Opyrux cyGbekToB
Poccuiickon @enepaumu, a Takxe rpaxaaHe 40 rocymapcts 6AMXKHEro U Aanb-
Hero 3apyb6exbs. [oceTutensiMm B «KHMUre 0T3bIBOB» BbICTABKM ObIO OCTaBEHO
6onee 1100 nonoXxuTeNbHbIX 0T3bIBOB. AHaNM3 OT3bIBOB MNOKAa3bIBAET, YTO 3HAYMU-
Te/IbHOE YMCNIO MOCEeTUTENEN BbICTAaBKM MEHSIOT CBOE OTHOLIEHWE K NMaykoobpas-
HbIM OT 6€3pasnnyms u Heo6OCHOBAHHOMO CTpaxa 4O NPOSIBEHWUS UCKPEHHEro
MHTEpEeca K 3TUM XMBOTHbIM. MCNOMb3yeMblli B 3KCMO3ULMAX BbICTAaBKMU ApYXKe-
NO6HbIN cnocob npencraBneHMs MHPOPMaLMM MO3BONSET 3a0CTPATb BHUMaHUE
nocetTutenein Ha UHTEPECHbIX 0COBEHHOCTAX CTPOEHMS 1 Bronornm naykoobpas-
HbIX UMM HA UX PEaNbHOM CTENEeHU OMACHOCTHU, @ HE Ha MUDUUECKUX KYXKACAX™.
3T0 cnocobCTBYET pa3BeMBAHUIO YCTOSBLUMXCS MUGDOB U NPEOAONEHUID SNEMEH-
TOB apaxHodobun y nocetuteneit. MHorve noceTUTeNU NPUXoasT Ha BbICTABKY
MO HEeCKONbKY pa3 M NOGYXAAKT K 3TOMY CBOWMX POAHbIX, ApY3€l U 3HAKOMBbIX.
70, 6E3YCNOBHO, ABNSETCA OAHWUM U3 BAXKHbIX CBUAETENLCTB AOCTUXKEHUS MO-
CTaB/eHHbIX Lenei npoekTa. Poccuiickme u 3apybexHble cneumanucrbl, noce-
TUBLUME BbICTABKY, OL,EHMBAIOT €€ KaK COBPEMEHHbIM 3K0I0ro-06pa3oBaTenbHbIi
MPOEKT, BbINOMHEHHbIM HA BbICOKOM Hay4YHOM U TEXHUYECKOM YPOBHE U He nMe-
towmin aHanoros B Poccum n 6nmxHem 3apybexbe.

be3ycnoBHO, 3K0N0ro-o6pazoBaTenbHbIM 3PGEKT OT NOCEWEHUS BbICTaBKM
«ApaxHonaHaus» 06ycnoBneH BbICOKMM YpOBHEM npodeccMoHanusMa CMo-
TpUTENei-3KCKYpCOBOLOB, MPOBOASALWMX 3IKCKYPCUM [NS Fpynn MoceTuTenew,
NPaBUNbHO PACCTaBAEHHbIMM AKLLEHTaMU U BHUMAHMEM K Pa3HbIM KaTeropusam
noceTuTenemn, 0CO6EHHO K AETAM U NOAAM C OFPaHUYEHHbIMU BO3MOXHOCTSIMMU.
Tak, cpeam 3KCKYpCaHTOB OblfI0 HECKO/IbKO FPYNn AeTel C OFpaHUYEHHbIMU BO3-
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MOXXHOCTSIMW U U3 COLMANbHO HEBAromnonyyHbix ceMei. BbicTaBky perynsipHo no-
CeLakoT rpynnbl yHaLmxcs U3 MHOrMX yuebHbIx 3aBefieHnit MockBbl U MOCKOBCKOM
06nacTu, BKH0YAs LWKOAbI, TMMHA3WKU, TULLEN U By3bl. Ha BbICTaBKe NPOBOAST 3aHS-
TMS LETCKME M IOHOLWECKME KPYXKKM 300MnapkKa: «MaHyneHok», «ApT-3ebpa», KHOB3.

BbicTaBka «ApaxHonaHaMsa» y4yacTByeT B 0OWEropoacKnx KynbTypHO-06pa-
30BaTeNbHbIX NPOEKTaXx, TakMx Kak «Houb uckyccte» n «Houb B My3ee». B ok-
Ta6pe 2015 r. MOCKOBCKMI LLEHTP MY3eMHOro pa3BuTMS MPOBEN HA BbICTaBKe
«ApaxHoNnaHAMA» B paMKax NpoekTa «YpoK B My3ee» My3eiHO-Nefarornyeckyto
MacTepCcKyto 419 My3elHblX paboTHUKOB.

BbicTaBka «ApaxHonaHgua» — eauMHCTBEHHas ceiuvac B Poccum u CHI
M oAHa M3 KpynHenwux B EBpone mocTosiHHas TeMaTuMyeckas 3KCnosuums
6ecno3BOHOYHbIX, BKAOYatoLWasa okono 60 BUOOB XMBbIX YNEHUCTOHOMMX-XMLL-
HWKOB, B TOM uncsie 6onee 50 BMA0B NnaykoobpasHbix. P4 BUAOB yxe ycnew-
HO pasBoauTca B nabopatopuu npu BbicTaBke. lNoceTutenn Moryt yBuaeTb
6onbwoe paszHoobpasne MayKoB-MTULEENOB, HECKONbKO BUAOB MAyKOB-OXOT-
HWKOB M MAyKOB-TEHETHMKOB, NpeacTaBuTenien oTpsnoB CKOprnMoHbl, TenndoHbl
n OpuHbI, @ TaKXKe APYrMX KNACCOB YNEHUCTOHOTMX XKMBOTHBIX — MHOTOHOXEK
n HacekoMbix. C nomouwbto cneumanuctoB OTAeNa 3HTOMONIOMMU U OMbITHBIX
3KCKYpPCOBOAOB MOCETUTENU KApaXHONAHAUMUY» MOTYT NO3HAKOMUTLCS C BUAO-
BbIM pa3Hoobpa3vMem M MecTaMu 06UTaHUS MayKoB, CKOPMMOHOB U UX Pof-
CTBEHHUWKOB, YAMBUTENIbHBIMW 0CODEHHOCTAMM UX MOBELEHMS M NPUCnocobneHuns
K cpene obuTaHms. 34eCb MOXHO Y3HATb O MPOUCXOXAEHWUM U 3BONOLMM Nay-
KOOOpasHbIX, yCTPOMCTBE UX Tena U paboTe BHYTPEHHUX OpraHoB, Mepax Hes-
OMNaCHOCTM MPU KOHTAKTE C NaykaMu U CKOPNUOHAMM, OXpaHe pefKUX BUAOB.
MHdOpMaLMOHHbIe CTEHbl U COBPEMEHHOE UHTEPAKTUBHOE U MYNbTUMELNN-
Hoe 060opy0BaHMeE MO3BONSAT NOCETUTENAM NYOXEe 3arNgHYTb B TaliHbl MUpa
naykoobpasHbix.

B cBsi3n ¢ HebonblWMMK pasMepaMu BbICTABOYHOIO MOMELLEHUs ANns noce-
LEeHWs BbICTaBKMU «ApaxHONAHAMA» OPraHW3ylTCS 3KCKYPCUOHHbIE Tpynnbl (A0
15 yenoBek) No npenBapuTENbHOM CaMO3anMCU. JKCKYPCUMU MPOLOIKUTENbHO-
CTbto Mo 45-50 MUHYT NpOBOAATCS 3KCKYPCOBOLAMM KaXKAblA 4Yac eXefHEBHO
(KpoMe noHepenbHUKA) B Yacbl paboThbl BbICTABKMY.

CoenaeM KOpOTKMIA 0630p 3KCMO3ULMIA BbICTABKM.

JKCKypcKs No «ApaxHONAHAMMY HAYMHAETCS C XOANa 2-ro 3Taxa. 34ech no-
cetutenen Bcrpeyaet lMayyok Towa — CMMBOMMYECKUIM «XO35MH U Tna» «Apax-
HonaHamu». OH Xe cTan NoroTMNoM 6-ro ceMMHapa no 6ecno3BOHOYHbIM (aBTOP
.M. Tkauesa). MNayyok Towa conpoBOXAAET IKCKYPCAHTOB Ha MHPOPMALIMOHHbIX
CTeHAax BO BCEX 3anaX BbICTaBKU. Ha 0fHOM M3 CTeH u3o0bpaxeHa «nupaTtckas
kapTa ApaxHonaHaMK», Ha KOTOPOM NOKA3aHO pa3MeLLeHUE IKCMO3ULMIA BbICTAB-
KW. Hao nectHMuUein B nepeneTeHnsx «nayTuHbl» 3aTauMnacb OrpoMHas caMka
CMepTeNbHO S40BMTOM0 Nayka — YepHOM BAOBbI. JTO ee TOYHas NIacTUKOBas Ko-
nus, ysenuyeHHas B 20 pa3 UTanbSHCKUMM CKYyNbNTOPOM-aHUManncTom JlopeHuo
MocceHTu. Ewe aBe paboTbl 3TOro0 Mactepa — peannuCTUYHblE MOLENU UTANbsH-
CKOTrO CKOPMMOHA U MHOTOHOXKM KOCTSIHKM, YBEJIMYEHHbIE COOTBETCTBEHHO B 15
n 20 pas, pa3MelLeHbl B BUTPUHaX Ha 1-M 3Taxe BbicTaBku (Puc. 3).
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Puc. 3. ButpuHa ¢ Mozenbto utanbaHckoro ckopnuoHa. Astop JlopeHuo MoccenTu. Goto: B. Baxpywes /
Fig. 3. The showcase with model of Italian scorpion by Lorenzo Possenti. Foto by: V. Vahrushev

Puc. 4. 1. Poma u E.IO. TkaueBa Ha akcno3uumm apaHeomope. Goto: B. Baxpywes /
Fig.4.Ilona Roma and Elena Tkacheva on the exhibit of araneomorphas. Foto by: V. Vahrushev
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Puc. 5. 3an ntuueenos. ®oto: A. CawmH / Fig. 5. The hall of bird-eating spiders. Foto by: A. Sashin

Puc. 6. B 3ane ckopnuoHos. Poro: A. CawwmH / Fig. 6. At the hall of scorpions. Foto by: A. Sashin
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M3 xonna noceTutenu nonagatoT B 3a/, NOCBSLLEHHbI aQpaHeOMOPdHbIM nay-
KaM — CaMbIM pacrnpoCTpaHeHHbIM U MHOTOYMCIEHHBIM Naykam B Mupe (Puc. 4).
B ueHTpe 3ana B TeppapuyMax-chepax obMTaloT NonesHble coceam YenoBeka —
LLOMOBble Nayku: cTeatofa Toncras (Steatoda grossa), nayk-ceHokocel, (Pholcus
phalangoides) v TereHapusa nomoBas (Tegenaria domestica).

B 6onblwoM 3acTekneHHOM Bosibepe NnpeacTaBaeHbl TPONMYeckue Kpyronps-
Abl — Mayku, COOPYXalllue KONecoBUAHble ceTW. DTO mayk-apruona (Argiopa
modesta) v 04MH U3 KpYMHENLMX KPyronpsaaoB Mupa — nayk Heduna (Nephyla sp.).
Kpome naykoB-TEHETHWKOB B MepBOM 3asie NpeacTaBieHbl Nayku-0XOTHUKK. OHK
He CTpOST /I0BYME CETH, a NOBAT [00bIvy, HabpacbiBasicb HA Hee. Ha 3kcnosu-
LMK XXMBYT OOHM U3 CaMbIX KPYMHbIX NAayKOB-OXOTHWMKOB — obuTalowme B Tpo-
nukax bnyxparowme nayku cemeictea Krenmppl (Ctenidae), npencraBneHHble
Ha BbICTaBKe MOKa €AMHCTBEHHbIM BMAOM — aMEPWMKAHCKMM CTPaHCTBYHOLWMM
naykom (Cupiennius salei), v ruraHTckme nayku-kpabel cemerictBa Cnapaccugpbl
(Sparassidae), npencraBneHHble pa3HOHOTMM MAyKOM-OXOTHUKOM (Heteropoda
venatoria), KOTOpbIA XWBET B TPOMMKAX MO BCEMY 3eMHOMY LUapy, paccensscb
B T. Y. U MpU MOMOLLM YenoBeka.

HanpotvB BOnbepa C Kpyronpsgamuv BHMMaHWe MoceTuTenei npuenekaet
OrPOMHbIM MOPTPET Mayka-ckakyHunka. CkakyHuuku (cem. Salticidae) — opHa
“3 BEpLUMH 3BOIOLMM MAYKOB-OXOTHMKOB. MX COBeplUEHHOE CTepeockonuye-
cKkoe 3peHue obecneymBaeT KpyroBon 0630p, a nepegHss napa rnas nofobHo
B6MHOKNIO faeT yBennyeHHoe n3obpaxeHue. B nonycdepuyecknx teppapuymax,
n300paxKaloLWmX rMasa nayka-ckakyH4YnKa, noceTuTenm MoryT yBUAETb OAHOMO U3
CaMbIX KPYMHbIX BUAOB CKaKyHYMKOB — CKaKyHuUMKa Myckynucroro (Hyllus diardi),
obuTatowero B KOro-BocTtouHoi A3um 1 nMetoLLero 4MHy Tena ao 2 cMm.

Cnepytowmii 3an «ApaxHonaHauuy» NOCBsLWLEH naykaM-ntuueeaam (Puc. 5).
B mupoeoit payHe mnssectHo okono 1000 euaos ntuueenos. Mo o6pasy usHu
OHM pa3fenaiTCs Ha Ha3eMHbIX U ApeBecHbIX. [pencraButenei sTux rpynn na-
YKOB MOXHO YBWAETb B TEPPapUyMax BUTPUHBbI, PACMONOXKEHHOW BAO/b CTEHbI
3ana. Ha npoTMBONONOXHOM CTOPOHE 3ana B CTEK/ISHHbIX TeppapuyMax XUBYT
Ha3eMHble U HOpHble MayKu-NTuLeeabl.

30ecb AeMOHCTPUPYIOTCA Pasinymsi Mexay CaMKaMu M camuamu nruue-
€[l0B Ha MpuMepe KXXHOAMEPUKAHCKOro nruueena — cu3oro namdobereyca
(Pamphobeteus nigricolor).

HekoTopble nTUueenbl MOTYT XWUTb COBMECTHO, 06pa3sys konoHuu. Kak npa-
BWNO, 3TO MOTOMKM OOHOM CaMKM, XMBYLLME BMecTe C MaTepbto. B aByx Teppa-
pUyMax Ha Haleln 3KCNO3ULMM COBMECTHO 0BMUTAKT MO HecKoNbKo ocobeii Ta-
KMX KONMOHMANbHbIX BMAOB: 3HAeMMKa octpoBa CokoTpa — ronyboro ntvueena
(Monocentropus balfouri) v 10)XHOaMepPUKaHCKOro 30JI0TUCTOTO COLLMANnbHOIo NTH-
ueena (Holothele incei). OxxupaeTcs, YTo CO BpEMEHEM OHU CMOTYT PA3MHOXMUTHCS
1 06pa3oBaTb KONOHUM.

B camom 6onbwom Teppapuyme, 060pyaOBaHHOM BOLOEMOM, MOCETUTENN
MOryT yBUaeTb nayka-ronvada (Theraphosa blondi), 3aHeceHHoro B Knury pekop-
A0B [MHHecca Kak camblii KpYMHbIA BUA NAaykoB B Mupe. A psaoM B HEOONbLIOM
TeppapuyMe XMBET OAMH M3 CaMbIX MENKUX BUAOB MTULEENOB — 3/eraHTHbIN
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ntuueen-rHom (Cyriocosmus elegans), NOLPAXatOLLMIA CBOEW SAPKOM OKpaCKow
TPOMUYECKMUM OCaM.

Nop, NoToNKOM 3ana NTMUEeno0B YKpenieHbl CBETOBble NaHenu ¢ doTtorpadm-
MK Hanbonee KpPacoYHbIX BUAOB MTULLEENOB, CHATLIX MPEUMYLLECTBEHHO B Nla-
6opaTtopun «ApaxHonaHguuy» (aBtopbl doTtorpadumin ntuueenos — O. Hatanbckas,
[. Ocunos, C. HosrkoBa u E. Tkauega). lNlomnmo doTorpadumin Ha cTeHax pacno-
NOXEHbI TeMaTUYeckue MHOOPMALMOHHbIE CTeHAbl: «[layku u noau», «9posu-
Tbl M OMACHbI», «[1ayku-nTuLeenbl», «IBOMOLUMOHHOE APEBO NayKooOpa3HbIX».
B kauecTtBe HeobObIYHOM AM3aHEPCKOM HAaX04KM Hag TeppapuymMaMum noaBelue-
Hbl OCBELLEHHbIE MPO3payHble Wapbl CO LWKYPKaMKU PasHbIX BUAOB Naykoobpas-
HbIX, COPOLLIEHHBIMU BO BPEMS IMHBKM.

[MoKMHYB 3an NTMLeEenOB, MOCETUTENN CMYCKAKTCA Ha MepBbIi 3Tax, YTOOLI
MO3HAaKOMUTLCS C APYrUMU YNEHUCTOHOTMMU-XULWHUKAMU — BAU3KMMU U fanb-
HWMU POACTBEHHMKAMM naykoB (Puc. 6).

CkoprnivoHbl (oTpaa Scorpiones) MMeKT O4YeHb XapaKTepHbi 06nuk. Buapl
C TOHKMMMU, KaK MUHLETbI, KNELWHAMU U TONCTbIM «XBOCTOM» — 3aaHebpiolbeM —
00bI4HO CMNIbHO 5,40BUTbI. OCHOBHAs YacCTb OMNACHbIX CKOPMMOHOB ObUTaeT B ny-
CTbIHAX M nonynycTbiHax Craporo Ceeta — Ha bankHeM Boctoke 1 B Appuke. OHn
npeacTaBfeHbl B LEHTPE 3ana, B TeppapuyMe, UMUTUPYIOLLEM YCIIOBUS XKapKOW
nycTbiHK (Androctonus mauritanicus, Parabuthus villosus, Parabuthus schlechteri).
B cocegHux TeppapuyMax npeactaBneHbl Apyrue BuAbl CKOPMMOHOB, 0buTalo-
LWMX MPEMMYLLECTBEHHO B Tponuyeckux necax. Cpeam HUX KpynHemLwnin ckopnu-
OH MMpa — TUraHTCKUIM CKopnnoH (Heterometrus swammerdami), BOCTUrAIOLWMIA
ONMHBI 292 MM,

Kpome CKOpMMOHOB B BbICOKMX TEpPAapUyMaXx «NeCcHOM 30HbI» 0O6MTatoT npea-
ctaButenun orpsaga @puHbl, uam XrytoHormne nayku (Amblypygi) — Hebonblioro
oTpsiAa, BKAtoyatowwero okono 150 BMaoB HespoBMTbIX NaykoobpasHbix. B nnoc-
KMX HaK/OHHbIX TEppapuyMax «1€CHOM 30HbI» XUBYT Apyrne obutaTenu necHom
NOACTUIKM M KOPbl — HesA0BUTbIe NMaykoobpasHble n3 oTpsaa TenmdoHbl, uam
XryToxBocTtble ckopnuoHbl (Uropygi), a Takxke 1 npeactasutenu knacca yboHo-
rme MHoroHoXku (Chilopoda) — ckononeHapsbl. B pacnonoXeHHbIX psaoM BepTU-
KanbHbIX TEppapuyMax XUBYT HacekoMble (knacc Insecta), cxoaHble No cnocoby
OXOTbl C MaykoobpasHbiMU. ITO npeacTaButenn oTpsaa boromonel (Mantodea),
KOTOpble, NoA06HO hpMHAM, XBATAKOT A00ObIMY NEpefHMMM KOHEYHOCTAMMU, @ TaK-
e XMLLHble ABYNATHUCTbIe Knonbl (Platymeris biguttatus), ymepLignaioLwme xepT-
BY CBOMM 50M. JleTaloLime 940BUTbIe HACEKOMble NPeACTaBAeHbl CEMbEN COLM-
anbHbIX oc-nonuctoB (Polistes dominula).

HekoTopble BUAbl NaykoB BTOPUYHO OCBaMBAKOT BOAHYH cpeny. B akBarep-
papuvyMe MOXHO HaWTW TMraHTCKOro OKOJIOBOAHOrO nayka-pbibonoBa aHUuio-
MeTeca (Ancylometes bogotensis). AHuMnomeTecbl — OQHU U3 KPYNMHENLINX OKO-
NIOBOAHbIX MAYyKOB MMpa, obuTtarowme no beperam BOJOEMOB B TPOMUYECKOM
Amepuke. OHu MoryT 6eraTb N0 NOBEPXHOCTM BOABI U HbIPSTb, NOBUTb FON0BACTU-
KOB ¥ MasnbKOB pbib.

Ha 60nbllOM CEHCOPHOM MOHMUTOPE, HAaXOASLLEMCS Ha CTeHe 3TOro 3ana,
MOXHO MOAYYUTb NOAHYK MHMOPMaLMIO 06 3KCNO3MLUUKN «ApaxHONAHAMSA» U ee
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obutatenax. Ing 3toro 6bina cneunanbHo paspaboTtaHa pa3BepHyTas MHTepak-
TUBHasi nporpamMMma. Haxoaswmincs psapaoM MarHUTHbIR CTEH MO3BONSIET HOHbIM
MOCETUTENSAM BbICTABKM Pa30bpaThCs B CIOXKHOM CTPOEHUM TENA PA3HbIX YNEHU-
CTOHOTUX.

Ha BTOpOM 3Taxke MaBMAbOHA pacrnonoXeHa Takxe «MHTepakTuBHasa nabo-
paTopus», OCHALLEHHAs COBPEMEHHbIMKU LMGBPOBLIMM MUKPOCKONAMU W Apy-
MM MYNbTUMEAUHBIM 060pYA0BAHMEM, MO3BOASIOWMUM BIMKE MNO3HAKOMUTHLCS
C YAMBUTENbHBIM MUPOM NayKoobpa3HbIX Ha CNeLManbHbIX 3aHATUSX.

Jlutepartypa / References
1. Zhang Z-Q., 2013. Phylum Arthropoda / Zootaxa, 3703 (1): 017-026.

Summary
A NEW EDUCATIONAL PROJECT "JOURNEY TO ARACHNOLANDIA"
IN THE MOSCOW Z0O
Mikhail Berezin®, Daniel Osipov?, Elena Tkacheva?, Yuri Zhuravlev?

Entomology Dept. & 2Exhibiting Dept. of the Moscow Zoo, Moscow Russia

New educational exposure of invertebrates at the Moscow Zoo is dedicated
arthropod predators, which belong to the Arachnida class, entrance in type
Arthropoda and including about 115,000 species. Among its representatives,
spiders and scorpions most closely associated with the history and culture
of the peoples of the world. At the same time, most arachnids are still very
little studied. Therefore, the employees of Entomology Dept. of the Moscow
Zoo initiated the creation of a permanent educational exhibition dedicated to
these animals, calling it "Journey to Arachnolandia”. The exhibition had opened
September 6, 2015, in a two-story office building with a total area of 168 m2.
There are equipped with three exhibition halls and an interactive laboratory
for visitors, a laboratory for the maintenance of arachnid’s collection and staff
office.

The project involved the staff of the Moscow Zoo, the Darwin State Museum,
the Zoological Museum and Entomology Dept. of the Lomonosov Moscow State
University, "M.L. Soloveva" Company, the Eurasian Regional Association of Zoos
and Aquariums (EARAZA) and others. Project "Journey to Arachnolandia” became
the winner of the contest of creative museum projects conducted Department
of Culture of the Moscow Government, making the Moscow Zoo has received
a grant for the implementation of this project.

Since August 2015 to September 2016 exhibition "Journey to Arachnolandia”
were visited by about 12,500 people, for which the experts — authors of the
project and guides were conducted 940 group and individual tours, including
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in English. Among them — the inhabitants of Moscow City, Moscow region and
68 other subjects of the Russia, as well as citizens of 40 countries near and far
abroad. Visitors of exhibition were left more than 1,100 positive comments in
the "Guest Book". Analysis of the comments shows that a significant number of
visitors after visiting the exhibition are changing their attitude to arachnids
from indifference and unfounded fear to sincere interest in these animals.

Educational effect of the exhibition "Arachnolandia” achieved through
professionalism of guides conducting tours for groups of visitors (approximately
15 people), properly spaced accents and attention to visitors, especially children
and people with disabilities. Groups of students from schools, high schools and
universities of Moscow City and Moscow region regularly visit the exhibition.
The exhibition conduct classes for children circles of the Zoo.

Now the exhibition "Arachnolandia” is only one in Russia and the CIS and
one of the largest in Europe a permanent themed exhibition of invertebrates
showing more than 60 species of living arthropods — predators include
50 species of arachnids. Several species have been successfully bred in the
laboratory at the exhibition.

Visitors can see a large variety of bird-eating spiders, several species of
hunter spiders and web-spiders, representative of orders: Amblypygi, Scorpiones
and Uropyagi, as well as other classes of arthropods — Chilopoda and Insecta.
With the help of specialists of Entomology Dept. and experienced guides, the
visitors of "Arachnolandia” can learn about the species diversity and habitats
of spiders, scorpions and their relatives, their behavior and adaptation to their
habitats.

Here, visitors can learn about the origin and evolution of arachnids, the
structure of their bodies and the work of internal organs, security measures
in contact with spiders and scorpions, and the protection of rare species.
Information stands and modern interactive and multimedia equipment allow
visitors to look deeper into the secrets of the world of arachnids.

Tour of the "Arachnolandia” begins with the hall of the 2nd floor. Here
symbolic guide of "Arachnolandia” named Spider Tosha meets visitors. It is
Logo of the Sixth invertebrate Workshop also (the author is D. Tkacheva).
He is also accompanied provides an information stands at the exhibition
halls. On one of the walls painted "a pirate map of Arachnolandia’, on which
shows the location of the exposures of exhibition. Above main staircase in
tangles of "web" lurking huge female of deadly poisonous spider — Black
widow, a representative of the genus Latrodectus. This is its exact plastic
replica, an increase of 20 times by Italian animal painter Lorenzo Possenti.
At the exhibition there are also two of his works — realistic models of Italian
scorpion Euscorpius italicus and European centipede Lithobius forficatus,
enlarged respectively in 15 and 20 times (Fig. 3).

Then visitors enter the hall dedicated to araneomorphae spiders — the most
common and numerous spiders in the world (Fig. 4). In the center, in spherical
terrariums is area inhabited by helpful neighbor’s species — house spiders:
Steatoda grossa, Pholcus phalangoides and Tegenaria domestica. In the next cage
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presents the most dangerous spiders living in the southern regions of Russia,
Latrodectus tredecimguttatus.

In a large glass enclosure are presented tropical orb spiders, constructing
the web: Argiopa modesta and Nephyla sp. At the exhibition live also one of
the largest tropical species of hunter spiders not building the trapping web —
Cupiennius salei (family Ctenidae) and Heteropoda venatoria (family Sparassidae).
The hemispherical terrariums depicting spider eyes, visitors can see one of the
largest species of jumping spiders (family Salticidae) — Hyllus diardi, distributed
in Southeast Asia and has a body length to 2 cm.

Another hall of "Arachnolandia” dedicated tarantulas, or bird-eating spiders
(family Theraphosidae) (Fig. 5). In the world fauna is known about 1000 species
of tarantulas. In terrariums are demonstrated more than 30 different color and
size terrestrial, tree and burrowing species of tarantulas, including the largest —
Theraphosa blondi and the smallest — Cyriocosmus elegans species of tarantulas.
Some tarantulas can live together, forming colonies. Of social species on display
are: Holothele incei and endemic of Socotra island Monocentropus balfouri.

Under the ceiling of tarantula hall reinforced light panels with pictures of the
most colorful species of tarantula, made mostly by employees of Arachnolandia.
In addition to photos on the walls positioned thematic information stands. In
an unusual design uses illuminated transparent balls with molting skins of
different species of spiders and scorpions (Fig. 6).

Leaving the tarantula hall,visitors descend to the first floor to get acquainted
with other arthropods-predators — close and distant relatives of spiders:
scorpions (order Scorpiones), whip spiders (order Amblypygi), thelyphonids, or
whip scorpions (order Uropygi), as well as representatives of centipedes (class
Chilopoda) — Scolopendra spp. At adjacent vertical terrariums live insects (class
Insecta), similar with arachnids on hunting methods: mantids, predatory bugs
Platymeris biguttatus and social wasp Polistes dominula.

Some species of spiders re-assimilate the aquatic environment. In the
aqua-terrarium there is a near-water spider-fisherman Ancylometes bogotensis.

On the large touch monitor, located on the wall of this hall, visitors can get
complete information about the exhibition "Arachnolandia” and its inhabitants.
The special interactive program was developed for this aim. Located close the
play magnetic stand allows young visitors to understand the complex structure
of the body of different arthropods.

In pavilion is also located “Interactive Laboratory" equipped modern
digital microscopes and other multimedia equipment allowing close learn the
wonderful world of arachnids on special classes.
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UHTErPUPOBAHUE MPUPOJOOXPAHHOW FEHETUKU
B YMNPABJIEHUE BECMNO3BOHOYHbIMU
M. Bneiik
YHuBepcuTeT AGepUCTyHTa, 1. ABepUCTYHT, BenukoGpuTaHus

Ceryac HacTan cambli y4YWN MOMEHT A9 TOro, YToObl BBECTU FreHeTuYe-
CKMe MccnenoBaHns B paboty ¢ 6eCno3BOHOYHBIMU XXMBOTHBIMU, T. K. LIEHbI Ha
reHeTMYeCKMn aHanu3 NagatoT, U OTKPbLIBAKOTCS BCE HOBble M HOBble reHeTuve-
ckue nabopatopuu. B noknage paccMaTpuBaeTcs TeopeTuyeckas 6asa npupo-
[OOXPaHHOM FEHETUKM U ee NMPUMEHEHUE B paboTe C 6ECMO3BOHOYHbIMU — Kak
B HEMOCPEACTBEHHOM B3aMMOLENCTBUM, TaK M HA BGonee rnobanbHOM YpOBHE.
[aeTtcs 0630p reHeTUKKU NONynAUMM B HEBOJIE U PA3IMYHbIX METOA0B MOBbILIEHUS
reHeTM4eCcKoro pazHoobpasmsa B TaKMX NOMYNALUMAX — Bedb YTO FOAMTCS CKOPMU-
OHaM, He NoaXoAuT TapakaHaM! ABTOp 0b6CyxaaeT HoBeWLWME JOCTUXEHMS B 3TOM
06nact1 1 ux npumeHeHue B paboTte ¢ 6€CNO3BOHOUYHBIMU B HEBONE U B NPUPO-
[e, BK/oYas onpepeneHune sksoreHHon [HK, MeTabapkoauHr n onpepeneHune
nocnegoBaTenbHOCTM reHoMa. HakoHew, B goknage obcyxaaetcs, 4to byaywue
NporpamMmebl No oxpaHe 6eCno3BOHOYHbIX AOMKHbI M3HAYANIbHO OCHOBbLIBATLCS HA
[AHHbBIX NPUPOAOOXPAHHOM FEHETUKM.

Summary

INTEGRATING CONSERVATION GENETICS INTO INVERTEBRATE MANAGEMENT
Max Blake
The Aberystwyth University, Aberystwyth, UK

With the cost of genetic analysis falling, and new avenues for research
opening up, there has never been a better time to begin to integrate conservation
genetics into invertebrate management programs. This talk will discuss the
theory behind conservation genetics and how it can be applied to invertebrate
management at a number of different scales, from indirect to direct management.
We will look at what happens to the genetics of populations in captivity and
how to best utilise resources to retain the most genetic diversity possible within
captive populations. What works for scorpions won’t work for cockroaches!
We will also discuss modern advancements in the field, and how these can be
used to help invertebrate conservation in captivity and in the wild, including
environmental DNA, metabarcoding, and genome sequencing. Finally, we will
discuss how future invertebrate conservation programs should proceed to utilise
conservation genetics from the outset.
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PUCKU 3APAXXEHUA MUKO3HbIMU MHOEKLMAMU
BECMO3BOHOYHbIX XXMBOTHbIX NMPU MACCOBOM PA3BEAEHMUU
B.A. Bopucos
Mpou3BoacTBeHHO-Hay4Has komnaHus 000 «ArpobuoTexHonorus», r. MockBa

B Mupe n3BecTHo, No cambIM NpubaM3UTENbHBIM NoAcYeTaM, okono 1300 Bu-
[L0B rpnMboB, CBA3aHHbIX TPOPUYECKMN C HECNO3BOHOUYHBIMU XXMBOTHBIMU — YNEHU-
CTOHOMMMM (HAaCEKOMbIMM, MAYKOOOPA3HbIMU, PaKOOBPA3HbIMU, MHOFOHOXKaMM),
HemMaToLaMu, MONKOCKaMM, KONOBPATKaMU. ITa HeonpeaeneHHOCTb OLEHOK CBS-
3aHa C TeM, YTO, BO-NEPBbIX, EXXErOAHO CMMUCKM MOMNOMHSOTCS ONUCAHUIMM [ecsaT-
KOB HOBbIX BUA0B, B OCHOBHOM M3 cTpaH KOro-BoctouHoi Asnu, KOxxHOM AMepuKu,
AdpUKH; BO-BTOPbIX, MHOTUE «CTapble» BUAbl CBOAATCS B CUHOHUMBI.

He MeHee TbiCS4M BMOOB Napa3nMTMYECKMX (NAaTOreHHbIX) rpuboB MOryT Bbl-
3bIBaTb NIeTabHble MHPeKLMM Y BeCcno3BOHOYHbIX, B MEPBYI0 O4Yepenb y HaceKo-
MbIX. Hanbonbliee KonM4ecTBo BUMAOB TaKUX FPUOOB NPUHALNEXMT K OTAENaM
Entomophthoramycota (0o HepaBHero BpeMeHU 3Ty rpynny OTHOCUAM K OTAeny
Zygomycota B paHre nopsaka Entomophthorales) n Ascomycota. Cpean nocnen-
HMx okono 400 300MapasmUTUYECKMX BUOOB OTHOCATCS K TPEM B/IM3KMM ceMeii-
crBaM — Cordycipitaceae, Ophiocordycipitaceae n Clavicipitaceae B nopsiake
Hypocreales. HekoTopble 13 HUX NpeacTaBAstoT ONAaCcHOCTb NpU NabopaTopHOM
KYNbTUBMPOBAHMM HACEKOMbIX, NAYKOB U APYrnX YNEHUCTOHOIUX.

3aHoc BO3byauTenei MMKO30B BO3MOXEH HEMOCPEACTBEHHO C XXMBbIMU, HO
YK€ 3apaKEHHbIMM IK3EMNAAPAMM YSIEHUCTOHOMUX, COBPAHHBIMU U MPUBE3EHHbI-
MU LNS pa3BEOEHUs HEemMoCpeacTBEHHO M3 Npuponbl. Takoe Hepeako Habnoaa-
€TCsl, HanpuMep, C IMYUHKAMM U UMAro PasinyHbIX XXYKOB-6POH30BOK M Apyrunx
nnactuHyaToycbix (Coleoptera: Scarabaeidae), kotopble 6€3 BHELIHUX MPU3HAKOB
3aboneBaHusa NofoNry MoryT 6biTb HocuTenamMu rpuba Metarhizium anisopliae s.\.
(B HacTosLLee BpeMs C UCMONb30BaHUEM MOMEKYNSIPHO-FTEHETUYECKUX METOA0B
[OKa3aHO, YTO 3TOT «K/JACCMYECKWU» BUA, SBASETCS KOMMAEKCOM HECKOMbKUX
MOPdOIOrMYecku TPYLHO PazfUiyUMbIX BULOB-ABOMHUKOB, UMEIOLLMX HEKOTOPbIE
0C0BeHHOCTM B TpOodUUeckon cneunanunsaumm) (Puc. 1). AHanorMyHo MHorue Tpo-
nMYeckne Naykm MoryT OTHOCUTENbHO AOAM0 XWUTb, OyAYyUYM UHDULMPOBAHHBIMU
rpubom Purpureocillium (Nomuraea) atypicola (Puc. 2).

Mocne rnbenu xo3seB Ha NOBEPXHOCTU TPYMOB MpPU NMOBbILIEHHOM BNAXHOCTH
obpasyetcss MULENUIA C MUASIMOHAMM, @ NOPOM U MUANMAPAAMU AOYEPHUX WMH-
(eKUMOHHBIX cnop (KOHUAMI), KOTOpble MOTYT Bbl3BaTb 3apaXXeHWe ApYyrux 0co-
6ev B cagkax. Mpu HU3KMX MHGDEKUMOHHBIX HArpyskax, Koraa Ha MOBEpPXHOCTb
Tena Xo3geB NOMALAT €4MHWMYHBbIE CMOPbI, MPOLLECC OT MOMEHTa BHEApPEeHUS
POCTKOBbIX MU Yepes KyTUKYNy L0 TMBenn MOXeT pacTarnBaTbCs AaXe Ha Mecs-
Libl; NP NONAAAHWM COTEH M ThICAY CNOP NeTaNnbHbIi 3PPeKT HAcTynaeT 06bI4YHO
yepes 1-3 Hepenu. KOHMAUM MHOMMX BMAOB 3TUX FPUBOB XOPOLIO COXPAHSIHOT-
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€9 (MHOrAA [0 HECKOMbKMX NEeT) B NOYBE, IMCTOBOM OMaje, Ha Kope CTapbiX Ae-
pEeBbEB, B U3MENIbYEHHOW ApeBeCcUHE U T. M. ITU CybCTpaThl, YaCTO MCNONb3yeMble
B MHCEKTapUX, TaKKe MOTYT CTYXXWUTb UCTOYHUKAMU TPUBHBIX MHDEKLMA.

MOMUMO Ha3BaHHbIX ABYX BMAOB HaWOOMbLIYHD OMACHOCTb MpeAcTaBns-
0T Cneaytolme HecrneunanusnMpoBaHHble aHaMopdHble (YTpaTUBLUME MOSOBYIO
CTaAMI0) aCKOMULIETbI, MOPaXatoLMe HAaCEKOMbIX M3 pa3HbIX OTPAAOB, @ Takxke
u3penka naykoobpasHbIX M MHOTOHOXEK: HEeCKONbKO BMOOB popa Beauveria
(Puc. 3, 4), Isaria farinosa (Puc. 5), I. fumosorosea (Puc. 6), Lecanicillium muscarium
(Puc. 7). Mpu nabopaTopHOM pa3BefeHnM KpOBOCOCYLIMX KOMapoB (Anopheles,
Aedes, Culex n ap.) MoxeT HabnAaTbC CMEPTHOCTb JIMYMHOK B BOAHOM cpene
ot rpuba Tolypocladium cylindrosporum. B nonynsumsx nayTMHHbIX Kielei poaa
Tetranychus, ncnonb3yeMblX B Ka4eCTBe KOpMa 419 XMILHOro Knewa Phytoseiulus
persimilis, HepeaKo MOXHO HabntoAaT rmbenb (BNAOTb 4O MACCOBbIX 3MU300TUN)
B pe3ynbTate nopaxeHus L. muscarium, Polycephalomyces sp., a Takxe 3HTOMO-
dTopoBbIM rpubom Neozygites floridana.

Cpenyn 3HTOMOGDTOPOBLIX FPMOOB CeayeT YNOMAHYTb Tak)Ke HECKOJIbKO BU-
nos (N. fresenii, Conidiobolus obscurus, Pandora neoaphidis), tHoraa cunbHoO «Me-
LIAKLLMX» MACCOBOMY Pa3BeeHUI0 TeN.

Kpome Toro, npu n3bbITOYHOM BAAKHOCTM B Caflkax MOMYT pa3BMTbCS pas-
JNYHbIE CanpoTpodHblE TOKCUIeHHble rpubbl u3 popoBs Fusarium, Penicillium,
Aspergillus (Puc. 8), Trichoderma, Scopulariopsis, Mucor, Mortierella v T. p., koTopble
MHOTAA NPOABASIOT NATOreHHbIE CBOMCTBA B OTHOLLIEHUWM HECNO3BOHOYHbIX.

Puc. 1. MeprBas 6poH30BKa, NOKPbITas MULIENUEM
€O CNOPOHOLLEHWEM 3HTOMONAPA3UTUYECKOTO
rpuba Metarhizium anisopliae s... (MockoBckas
061.). ®oro: b.A. bopucos /

Fig. 1. Dead Cetoniinae beetle covered with
mycelium with sporulation of entomoparasitic
fungus Metarhizium anisopliae s.l. (Moscow
region). Photo by: B. Borisov
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Puc. 2. Mayk-kpyronpsz posa Argiope sp.,
nopaxeHHbl rpubom Purpureocillium atypicola
(MHpoHesus, LL. Cynaecu). @oto: M. B. bepesut /
Fig. 2. Orb-weaver spider of the genus Argiope sp.,
infected by fungus Purpureocillium atypicola
(Indonesia, Sulawesi Island). Photo by: M. Berezin

Puc. 3. Tpub Beauveria bassiana
Ha MepTBO# oce ceM. Vespidae
(Mockosckas 06n).

(Moro: b.A. bopucos /

Fig. 3. Fungus Beauveria bassiana
on a dead wasp of family Vespidae
(Moscow region).

Photo by: B. Borisov
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Puc. 4. MpamopHblit knon
(Halyomorpha halis),

norubwwii ot rpuba Beauveria
pseudobassiana (KpacHoaap-
ckuit kpat). @oto: b.A. bopucos /
Fig. 4. Marble bug (Halyomorpha
halis), killed by the fungus
Beauveria pseudobassiana
(Krasnodar region).

Photo by: B. Borisov

Puc. 5. MuuenuanbHble Tsxu (CMHHeMbI) rpuba
Isaria farinosa Ha kokoHe 6abouku
(MockoBckas 06n.).

®oro: b.A. bopucos /

Fig. 5. Mycelial cords (synnemes) of the fungus
Isaria farinosa on the butterfly cocoon
(Moscow region).

Photo by: B. Borisov



Puc. 6. CunHembl rpuba Isaria fumosorosea Ha
Nn4MHKe Xyka (MockoBckas 061.).

®oro: b.A. bopucos /

Fig. 6. Synnemes of the fungus /saria
fumosorosea on the beetle larva (Moscow
region).

Photo by: B. Borisov

Puc. 7. MaytuhucTblid Muuenuit rpuba Lecanicillium muscarium
Ha norubLueii ryceHuue camwmtoBoil orHesku (Cydalima
perspectalis) (KpacHogapckuii kpai).

(®oro: b.A. bopucos /

Fig. 7. Webinous mycelium of the fungus Lecanicillium
muscarium on the dead caterpillar of the box tree moth
(Cydalima perspectalis) (Krasnodar region).

Photo by: B. Borisov

Puc. 8. Tponuueckuii nayk-kpyronpsa Nephila sp.,
norubLmi ot ToKcureHHoro rpuba Aspergillus
flavus. ®oro: b.A. bopucos /

Fig. 8. Tropical orb-weaver spider Nephila sp., killed
by toxigenic fungus Aspergillus flavus.

Photo by: B. Borisov
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Summary
RISKS OF FUNGAL INFECTIONS IN MASSIVELY BRED
INVERTEBRATES

Boris Borisov

Production and research company "AgroBioTechnology’, Moscow, Russia

It is known not less than thousand species of the parasitic (pathogenic)
fungi, which can cause lethal infections at invertebrates, first of all, at insects.
The greatest quantity of species fungi among representatives of phylum
Entomophthoramycota and Ascomycota (order Hypocreales). Some of them
represent danger at laboratory cultivation of insects, spiders and other
arthropods. Drift of causal agents of mycoses in insectaries is possible directly
from the nature with alive (but already infected) individuals delivered objects.
Spores of many species of these fungi are well kept in ground, a laying, on
a bark of old trees, in mouldering wood. These substrates frequently used in
insectariums, also can serve as sources of an infection. The greatest danger
is represented unspecialized pathogens, with the developments which have
lost a sexual stage (anamorphic fungi — Ascomycota): Beauveria bassiana s.l.,
Metarhizium anisopliae s.\., Isaria farinosa, I. fumosorosea, Lecanicillium muscarium.
They can serve as the reason of mortality (sometimes mass) many species of
insects from different orders. At superfluous humidity destruction invertebrates
can cause semiparasit toxicogenic fungi (Fusarium, Penicillium, Aspergillus,
Scopulariopsis, Trichoderma, Mucor, Mortierella, etc.).
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COOEPXXAHUE U PASMHOXEHUE TMAJNIOYHUKA
OCTPOBA NOPAO-XAY (DRYOCOCELUS AUSTRALIS)
B 300MNAPKE BPUCTOJIA
M. Bywenn

Kypatop 6ecno3BoHouHbIX bpuctonbekoro 300caaa, . bpucrons, Bennkobputarus

B paMkax MexpyHapogHoW mporpammbl M0 OXpaHe NasoyHMKa OCTPOBa
TNopp-Xay Dryococelus australis v ero pacnpocTpaHeH1I0 B 300Napku BCEro MUpa,
yupexaeHHon 30onapkom MenbbypHa, bpuctonbckumii 3oonapk B Hosbpe 2015 r.
nonyumn aiLa HaCEKOMbIX AAaHHOro BMAA. [JaHHas npe3eHTauus 4eMOHCTpUpYeT,
KakMX yCnexoB yAanocb K 4aHHOMY MOMEHTY A06UTbCS B pa3BefeHuM JaHHO-
ro BMAQ, KakiMe NpobaeMbl 0XXMAaNM 300/10M0B HA 3TOM NYTH, U KaKMe peLleHus
6b11M HaoeHbl. KpoMe Toro, B AOKNAAE COLepXMUTCS 0030p MMetoLwencs Ha faH-
HbIi MOMeHT B EBpone nonynsauuu u onTMMUCTUYHBIM NMPOrHO3 ee byayluero.

Summary
REARING AND BREEDING OF LORD HOWE ISLAND STICK
INSECTS (DRYOCOCELUS AUSTRALIS) AT THE BRISTOL ZOO
Mark Bushell

Curator of Invertebrates of the Bristol Zoological Gardens, Bristol, UK

InNovember 2015, Bristol Zoological Gardens (BZG) received eggs of the Lord
Howe Island stick insect (LHISI) Dryococelus australis as part of an international
conservation effort to spread the species to worldwide institutions to aid the
captive breeding programme established by Melbourne Zoo. This presentation
is a summary of the progress made so far on rearing this species in captivity
in the UK, and presents the difficulties experienced and how they have been
overcome. It also gives an update on the current population and the hopeful
future of the programme within Europe.
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PA3BUTUE U LUEHHOCTb MYBJIMYHbIX KCNO3ULUIA
BECNMO3BOHOYHbLIX B EBPOIE
M. bywenn
Kypatop 6ecno3soHouHbIX Bpuctonbckoro 300caga, r. bpuctons, Bennkobputanus
B noknage npencrasneH 063op skcnosmumii 6ecno3BoHo4YHbIX B EBpone 3a
nocnegHue Lecatb NeT, LOCTUXKEHUI B 3TOM 061acTH, NPOCBETUTENBCKOM paboTbl
M COCTaBa 3KCMOHMPYEMbIX BULOB. KpoMe TOro, paccMaTpuBaOTCS UCTOPUS €BPO-
NeMCcKMX 3KCNOo3nuUmii 6eCno3BOHOUYHBIX U pe3y/bTaThl AeSTeNbHOCTU N0 COXpa-

HEHUI0 pa3/IMYHbIX TAaKCOHOB 6€eCno3BOHOYHBIX.

Summary

DEVELOPMENT AND IMPORTANCE OF PUBLIC INVERTEBRATE
EXHIBITS IN EUROPE
Mark Bushell
Curator of Invertebrates of the Bristol Zoological Gardens, Bristol, UK
This presentation aims to provide an overview of the development of
invertebrate exhibits in Europe in the last decade, with advancements made in
husbandry and educational interpretive materials as well as species exhibited.

The history of invertebrate exhibits in Europe and the work performed on
conservation efforts for a variety of taxa is also discussed.
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COXPAHEHME MAYKA-BOJIKA OCTPOBA LE3EPTA-TPAHOU
HOGNA INGENS (LYCOSIDAE)

M. bywenn

KypaTop 6ecno3soHouHbIX bpucTonbckoro 300caaa, r. bpuctonb, Bennkobputanus

Octpos [leseprta-lpaHam, Bxoadawmin B apxunenar Magenpa, SBnsetcs eamH-
CTBEHHbIM MeCTOM 0BMTaHMS KpyMHenwWwero U3 M3BeCTHbIX BUAOB MayKOB-BON-
koB (Lycosidae) — Hogna ingens (Blackwall). 3T0T 3aragouHblii, NOpasuTeNbHO
KpacuBbIM M arpeccuBHbIi nayk Obin BkatodeH B KpacHywo kHury MCOIT Buaos,
HaXOASLLMXCS NOA, Yyrpo30i UCYE3HOBEHMS M3-3a YyTpaThbl cCpesbl 00WUTaHus, B CTa-
Tyce «BW[, HaxXOAsALWMICA B KpuTuyeckoM coctosHumn» (Critically Endangered).
B noknape paccmoTpeHbl npeanpuHuMaemble bpucTonbcknM 300CaA0M yeunms
C LLeNIblo COXpaHeHus 3TOro BUAA v cpefbl ero 06MTaHusa 1 NnaHbl Ha Banxarune
rofbl, Kak 3TO NpeAyCMOTPEHO CTpaTernen coxpaHeHus peakux suaos MCOTT.

Summary
CONSERVATION OF THE DESERTAS WOLF SPIDER
HOGNA INGENS (LYCOSIDAE)
Mark Bushell
Curator of Invertebrates of the Bristol Zoological Gardens, Bristol, UK

Desertas Grande Island, part of the Madeira archipelago, is home to
the largest known species of wolf spider — Hogna ingens (Blackwall). This
enigmatic, strikingly beautiful and feisty beast has been assessed as Critically
Endangered by the IUCN Red List of Threatened Species™ due to habitat loss.
This presentation will cover current attempts to conserve the species and its

habitat by Bristol Zoo Gardens and will outline the plans for the coming years
as laid down by the IUCN conservation strategy for the species.
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NPUHUMNbI AU3AMHA KOMMEKCHO-TEMATUYECKUX CPEQ,
B 3KCNO3MUUAX BECMO3BOHOYHbIX
(MPOEKT «XXWU3Hb B OEPEBE»,
HALUMOHA/IbHbIM MAPK CJIUTEPE, JIATBUSA)

B. Baxpyuwes

Jlatransckuit 3o0napk, r. layrasnmnc, /lateus

B HacTosilee BpeMs B3aMMOOTHOLLUEHWUS YENOBEKA WM XKMBOM MpUpOAbl —
BaXKHeMLasa TeMa AN NPOCBELLEHNS U POPMUPOBAHUS MUPOBO33PEHUS NIOAEN.
B ctpanax Esponeiickoro Coto3a (EC) aTa npobnema HaxoaMTCs Ha nNuke nony-
NAPHOCTU U peanu3yeTcs BO MHOXECTBE NPUPOA0OXPAHHbIX MPOEKTOB.

B pamkax npoekTa EC LIFEO9NAT/LV/000240 "Eremita Meadows" (2011-2016rr)
«YnpasneHue necHoiMu nyrammu ®enHockawauu (6530%) u OBymMs npuopuTeT-
HbIMU BMAAMM XKYKOB: NNAHMPOBaHME, y4acTue 06LLEeCTBEHHOCTU, MHHOBALIUMY,
npu yyactum VIHCTUTYTa ecTeCTBEHHbIX HAayK W TexHonoruu JlayraBnunckoro
YHMBEPCUTETA B NapTHEPCTBE C AreHTCTBOM MO oxpaHe npupoabl 1 HOxHo-J1aT-
raNbCKUM LEHTPOM MOALEPXKKU HEMpaBUTENbCTBEHHbIX OpraHM3aumii NpoBo-
OMNINCb UcCnenoBaHus B 061acTM pa3paboTkM JOKYMEHTaLMKU 3KOOMMYeCcKoro
M1aHMPOBaHMS, @ TaKXKe OCYLLECTBASNACE NPUPOAOOXPAHHAs AeSTeNbHOCTb lec-
HbIX 6MOTONOB M NecucTbix Nyros MeHHockaHauKn. Ha Heckonbkmux ocobo oxpa-
HSeMbIX MPUPOLHbIX TEPPUTOPUSX CO34ABANUCH MPUPOLHbIE TPOMbl, OCHALLEH-
Hble MHDOPMALMOHHBIMU CTEHAAMM C LLEeNbI0 NMPOCBELLEHWUS U 3KON0MMYecKoro
BOCMUTAHUS XUTeNeN NPOeKTHbIX TeppuTOpMid. C NOMOLLBIO 3TUX CTEHO0B MpU-
BMBa/IMCb MAEN BAXKHOCTM nopnepxaHus buopasHoobpasus u uenecoobpas-
HOCTM COXPaHEHMS CTaporo sieca U OTAENbHbIX BMONOrMYECKM LEHHbIX CTapbIX
[epeBbeB 6OMbLIMX Pa3MepoB, PaCcTyLMX HA JyraX MAM OKPYXKEHHbLIX JIECOM,
a TakXKe BaXHOCTU COXPaHEHUS CYXMX CTOSILLMX M NOBANIEHHbIX AepeBbeB, KOTO-
pble SBNAKOTCA CMeuManm3upoBaHHbIMKU 3KONOMMYECKMMU MUKpPOCOObLLecTBamMu
M MecToM 0BWUTaHMS Pa3NMYHbIX BMAOB HECNO3BOHOYHbIX — Canpo-KCUN0-MU-
uetodaros, B 4acTHOCTH, oxpaHseMbix B EC u B JlaTBuUM ABYX MPUOPUTETHBIX
BMAOOB XXykKoB — Osmoderma barnabita Mots., 1845 (Coleoptera: Scarabaeidae:
Trichiinae) n Phryganophilus ruficollis Fabricius, 1798 (Coleoptera; Melandryidae)
(Project..., 2016; The opening..., 2013).

[na npueneyeHns umHTepeca 06WECTBEHHOCTM K AaHHbIM npobnemam 6bin
co3aaH cybnpoekT «XXn3Hb B aepese» ("Eremita Meadows" ID.Nr. DAP 2013/38).
Ero uenb: MeTogOM WHTEPaKTUBHOIO BO3AENCTBUS NPEfOCTaBUTb MOCETUTENIO
MHGOPMaLMIO O CTapbIX AePeBbAX C AYMAAMU U CBA3AHHbIX C HUMU NPUPOAHBIX
ueHHoctsax (The opening..., 2013; Valainis, 2014).
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Bbnarogaps TBOpueckoMy noaxopy aBTOpOB cybnpoekTa 3Konoruyeckas
nonynsipusaums [LaHHOMO BOMPOCA OCHOBbIBaNacb Ha MNPWMHUMNAX Au3aiHa
KOMMNEeKCHO-TeMaTnyeckux cpep Jlatranbckoro 3oonapka (Latgales zoodarzs,
Daugavpils, Latvia). B Jlatranbckom 300napke WMPOKO UCMONb3YHTCS COBPEMEH-
Hble uaeun fareHbek-cTuNsA, OCHOBAHHOMO euwe B KoHue XIX Beka — «rnokasaTb
XMBOTHBIX B YC/I0BMSAIX MakCMManbHoW cBoBoAbl HA nuowanke, ynoaobneHHoM
eCTeCTBEHHbIM YCNOBUAM, U 6e3 orpagpl» (Mctopus..., 2016; Ckypatosa, 2010;
Kynta, 2010; ®anbwu, 2012). B JlaTranbCKOM 300MapKe 3TO HanpaBieHUe B M-
3aliHe npeTepneBaeT NOCTOsSHHblE TPAaHCHOPMALIMK U 3BOMOLMOHUPYET, 8 MOsB-
JIEHME HOBbIX MaTepuanoB C UCMONIb30BAHWMEM NepenoBbIX TEXHOOMMI MO3BO-
NSIET peann3oBaTb PeBOMIOLMOHHbIE MAEN B MUKPO300apXUTEKTYpe AeKopaLuui,
BK/IIOYAOWMX QYHKUMOHANbHbLIA U 3CTETUYECKMIM KOMDOPTbl. Takon au3arHep-
CKMIA Noaxof cnocobeH OKyHYTb COBPEMEHHOro YenoBeka B atMocdepy npea-
naraemoro obpa3oBaTenbHOro Matepuana, Npu KOTOPOM ero yCnoBHas cpefa
u cpena obuUTaHMS 3KCMOHATOB €AUHbI.

Ha ocHoBaHWWM MOCTaBneHHbIX 3343y ObLIO NPUHATO pelleHue Co34aTb Ha
6a3e HaunoHanbHoro napka Cantepe YHUKaNbHYH MHTEPAKTUBHYI 3KCMO3ULIMIO,
ANS pa3MeLLeHns KOTOpoW nofowno 3aaHue (6biBluas «MOTOPHas»), pacnono-
XeHHoe B6an3u Chntepckoro mMaska.

TexHuuYecKoe onucaHue BbICTaBKM

Mo 3ambicny aBTOpPOB, 3KCMO3WLMOHHOE MOMELEHUE pasMepoMm
413x745%x315 (H) cM 6b1no pasfpeneHo Ha ABe BM3YasbHO-KOHTPACTHbIE 30HbI.
30Ha «CTepUIbHOCTU», NOAYEPKMBAIOLWAS «AKAZLEMUYECKMI», BECKOMMTPOMUCC-
HbI CTUNb COBPEMEHHOMO PALMOHANM3Ma, U 30HA «rapMOHMMU», NepenaLLas
3HEepruio, CUy U BEYHOCTb MPUPOABHI.

[u3aitH «akageMuyeckoi» 30Hbl, BbINOJHEHHbIW B CBET/bIX TOHAX, nepeaa-
eT atMocdepy NpUCYTCTBUS B HEM YenoBeka C MaKCMMasibHbIM UCMOb30BaHUEM
MPOCTPAHCTBA. 30HA BK/OYAET B CBOM MHTEpPbEp aTpMOYTHKY B BUAE HAMNALHbIX
nocobui, CTeHA0B U T. M.

MepcnekTMBHAs CTpaTerust pa3BUTMS AAHHOM 30HbI MOApPa3yMeBAET OCHalLe-
HWe ee NabopaTopHbIM MHBEHTAPEM U MyNbTUMELUIHbIM 060pyL0BaHMEM, UTO 0be-
CMEYUT NPUKNALHYIO HAYYHO-NPOCBETUTENBCKYIO MHTEPAKTUBHYIO LEATENbHOCTD.

KntoyeBbiM 3BEHOM 3KCMO3MLMU B 30HE «FapMOHWUM» ABASETCS CKYNbMTYpa
BEKOBOIO AEpeBa, MMUTMPYIOLWWLAs XMBOW CTapbii ay6 (Quercus robur L., 1753),
[OCTUraoLWmMin B 0b6xBaTe CTBOMIA HECKONbKMX MeTpoB. DOpMOI CTBONA M ero pas-
MEeLLEHNEM BHYTPM 3ana OObEKT B COYETAHUM C HACTEHHOW XXMBOMMUCHIO CO34aeT
WNKO3UI0 NMPUCYTCTBUS U LENOCTHOCTM Cpeabl. 3Ta YacTb NOMELLEHUS UMUTUPYET
«OCTATOYHbIN parMEHT» AHTPOMOrEHHOTO NMPOUCXOXKAEHUS (3a6pOoLIEHHOE XMK-
Le), nornowaembliii npuponon. lekopaumm dparMeHToB NOTO/KA M CTEH BMU3YyasbHO
«IOMAOT» haKTUYeCckMe NPOCTPaHCTBEHHbIE M BPEMEHHbIE PAMKM SKCMO3ULMOH-
HOro NoMeLLeHMsI. A KOMMIEKCHOE BOCMPUSTME IKCMO3ULMM CMOCOBHO KOppPeKTU-
pOBaTb CTEPEOTUMHbIE MHEHUS O «BCECUSIBHOCTU» YenoBeyecTtea (Puc. 1, 2).

OpUrMHanbHOCTb AEKOpaLMii 3aK/YaeTCs B MPOM3BOJIbHbIX MMUTALMUAX
M pEnIMKaLMaX HATypanbHbIX CTPYKTYP U HOpPM, Nepenatolmx xapakrtep obpas-
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Hol Mopenu. OBbekT BKNHOYAET B €65 pa3NMUHble OCBELLEHHbIE — MHTEPAKTUB-
Hble MUKPO30HbI, MpeACTaBeHHbIe CNeLuanbHbIMU 3KCMO3ULMOHHBIMU HULIAMM
W KaMepaMW, pacnpeneneHHbIMU B MHTEP-3KCTEPbEPE AepeBa. 34eCh NOCETUTEND
CMOXET HalTu M HabnaaTh NpeacTaBNEHHbIE 3KCMOHAThI, a Ha 6a3e «akaaeMu-
YeCKOM» 30Hbl UX MOXHO 6onee NoapoOOHO MU3YYUTb.

IKCMO3MLMOHHBIE HULLKM MO3BONSKOT OTKPLITO AEMOHCTPUPOBATb NOCETUTE-
NSIM XKMBblE U HEXMBble 0OBEKTHI, @ Takke 0becrneunTb TaKTUAbHOE obLieHue.
[n3aiin 6apbepoB A XXMBOTHbIX BKJIOYAET KOMNPOMUCC BbIAEPXKMUBAHUS CTUNS
n dyHKuMi. CteHKkM 6apbepoB MMEKT OTPULATENbHbIE YIbl HAKNOHOB 45-60°
n Bbicoty 15-50 cm (Puc. 3). ®opMbl HMW pa3Hoo6pasHbl. OHU U3rOTOBNEHDI
B BMIE LLeNei-TpelmnH B KOpe U ApeBecuHe, NoNoCTeN B CTBONE, KOPHSAX U UX
pa3Bunkax, Beteax u T.n. 06beM Huw BapbupyeT oT 2 Ao 100 n.

BHyTpeHHMe NoBeEpXHOCTU CTEHOK 6apbepoB MMeEIT crneuuanbHoe ragkoe
MOKpbITME, Ha KOTOPOE NPU HEOBXOAMMOCTU MOXET HAHOCUTLCS CJIOKM Macna (Me-
TOA, LUMPOKO M3BECTHbINA B TEXHUYECKON 3HTOMO0MMM). Bapbepbl HULW UMUTUPY-
tOT NPUPOAHbIE 3IEMEHTbI, TAKUE KAaK KOPHM, BbICTYMbl CTBOMA U T. M.

Puc.1.3cku3 KoMnneKCHo-TeMaTnueckoi 3Kkcno3uumn «XKusHbs Aepesex (HaumoHanbHbii napk Ciutepe,lateus). Puc.: B.Baxpywes /
Fig. 1. Sketch of the complex thematic exhibition "Life in a tree" (Slitere national park, Latvia). Draw. by: V. Vahrushev
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Puc. 2. NMpuHumn pasmeLleHns knio- . . 1 1
4eBOr0 00beKTa B KCMO3ULUOHHOM
3ane: 1 - ckBO3HOI Npoxop,

B CTBONE; 2 = IKCMO3ULMOHHBIE HULLIK
1 kamepsl. Puc.: B. Baxpywes /

Fig. 2. The principle of placing a

key object in the exposition hall:

1 - pass-through in the trunk; 2 -
exposition niches and chambers.
Draw. by: V. Vahrushev

Puc. 3. MpuHumn au3aitHa 3kcnosu-
LIMOHHBIX HULW 1 Kamep

B fiekopaumsix: 1 - CBETUIbHMK;

2 - CTeKNSHHas ABepb; 3 - Aeko-
paTuBHbIi Bapbep; 4 - cMOTpOBas
wenb. Puc.: B. Baxpywes /

Fig. 3. The principle of design
exhibition niches and chambers
in the decorations: 1 - a lamp;

2 - aglass door; 3 - a decorative
barrier; 4 - an observation slit.
Draw. by: V. Vahrushev
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3aKpbITble 3KCMO3ULMOHHbIE KaMepbl NpeaHa3HaveHbl A1 3KCNOHUPOBAHMS
XMBbIX (MPbIratoLLMX, NETAKLLMX, ONACHBIX) UK XPYNKUX HEXMBBIX 06bekToB. 06-
30p 3KCMOHATOB OCYLLECTBSETCS YEPE3 CMOTPOBbIE CTEK/IA, KOTOPbIE TAKXKE HEeCyT
(dYHKUMIO NOTaMHbIX ABeper, obecneunBatowmx LOCTYN B KAMEPbl A 06CnyXu-
BaHWs. B oTaenbHbIX CNyYasx B KOHCTPYKLMM KaMep UCMO/b30BaHa KOMOUHaLUWs —
CMOTPOBOE CTEK/I0 MM CMOTPOBAs LLEeNb U NOTalkHas AeKOpaTUBHas ABEpb.

[lekopaTMBHOE NOKpbITUE AepeBa OCHALEHO Pa3HOODOPA3HbIMU TAKTUbHbI-
MW 30HaMM, B KOTOPbIX AEMOHCTPUPYHOTCA pennuKaumm rpubos, GakTyp apese-
CMHbI, CNIEA0B XMU3HEAEeATeNbHOCTU KCU0(aroB, IMWAWHUKOB U T. M.

PekoMeHayeMble XuBble 06bEKTbI B SKCMO3ULMK

e «®narosblit»y BMO — MMaro M nuMUnHKM Osmoderma barnabita n NNYUH-
ku Protaetia (Liocola) marmorata marmorala Fabricius, 1792 (Coleoptera;
Scarabaeidae); umaro n nuunHkm cem. Tenebrionidae; Bombus terrestris L.,
1758 (Hymenoptera: Apidae) (npu nononHUTeNnbHOM 060pyAOBaHUM TOH-
Hens, COeAMHSIOLLEro rHe340 C BHELWHEW — eCTeCTBEHHOM Cpefow); IOXKHO-
ckopnuoHbl (Pseudoscorpionida); monntockm (Mollusca: Clausiliidae) un T.n.
TakKe BO3MOXHA AEMOHCTPALLMS NPELCTAaBUTENEN MENKUX MIEKOMUTAIOLLMX,
Takux Kak Muscardinus avellanarius L., 1758 (Mammalia: Gliridae), u paxe
HekoTopbix Chiroptera u ap.

HexuBble 06beKTbI B 3KCNO3ULMK
o [lpooykTbl Xu3HepeaTenbHOCTM NuunHOK Osmoderma barnabita (3kckpe-
MeHTbl), cnefbl >Xu3HepesaTenoHOCTM Lasius fuliginosus Latreille, 1798
(Hymenoptera: Formicidae); rHesno Vespa crabro L., 1758 (Hymenoptera:
Vespidae); rHe3pa apyrux BunoB ceM. Vespidae; cotbl Apis mellifera L., 1758
(Hymenoptera: Apidae); pakosuHbl MonntockoB ceM. Clausiliidae u 1. 4.
Cy6cTpaTt — ecTecTBEHHbIM M3 NPUPOAHbIX Aynen, LONOAHEHHbIA (pparMeH-
TapHbIMK OCTaHkamu Arthropoda, Aves, Mammalia # npogyktaMu mx >us-
HenesTeNbHOCTH, a TaKKe APYrMX OPraHM3MOB (3K30CKeNneTbl, PaKOBUHbI
Clausiliidae, g¥iua, 3KCKpeMEHTbI, HaTypanbHble THe34a NTUL, U UX COAEPXKM-
MOe, pa3/iMiHble OCTaHKU PacTUTENbHOTO M FPUBHOIO NPOUCXOXKAEHUS).
(OYHKUMOHAbHAs MHTEpPAKTUBHAsA Harpyska apxuTeKTypbl LepeBa HeceT
B cebe TakKe BO3MOXHOCTb, MO XXeNaHWo NOCETUTENS, KYKPbITbCS» B Ayre, Npon-
T Yepe3 BHYTPEHHIO BbITHUBLLYHO» YACTb CTBOA MM B3FPOMO3MTbCS HA HEro
(Hanpumep, onsa dotorpadupoBaHus 1 T.M.). Ha ckynbnType MOXeT pa3MecTUTbCS
1o 10 yenosek. CkBo3HOE fynyio BMellaeT B cebs 2-3 yenoBeka M npefHasHa-
YeHO AN pasfieneHus U 3aKOoMbLOBbIBAHUS MapLUpyTa NpU pacCMOTPEHUU IKC-
noHaTtoB. [laHHas KOHCTPYKLMS M3roToBieHa M3 pubpononumepxenesobeToHa,
KOTOpbIA 0bBecnevymBaeT MPOYHOCTb M LONTOBEYHOCTb M3Aenus. JcTeTuyeckoe
BOCNPUATME LENOCTHOCTM TeMaTnyeckoro obpasa co3paeT HeoCnopuMblin 3¢-
(heKT Marnyeckom peanmncTMYHOCTY.
Ha odpuumanbHOM OTKPbITUM IKCMO3ULMM YHACTHUKM NPOEKTA €AMHOAYLIHO
COLLIMCb BO MHEHMM, YTO: «ApEeBHEE AEePeBO», KOTOPOE «BbIPOC/0» B 3TOM He-
60/1blIOM «MOTOPHOM» 34aHMM, CTAHET CMMBONOM npoekTa "Eremita Meadows"
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(The opening..., 2013). 9KCNO3ULMOHHBIA 06bEKT «KM3Hb B fepeBe» — 3TO CTU-
NIU30BaHHas MofeNb COBPEMEHHOMO 3KOIOFMYECKOro Y4ebHOro MMHU-LEHTPa,
MCMOMb3YEMOTO B HAapOAHOM MPOCBELLEHUM C MEPCNEKTUBOM Pa3BUTUS U BO3-
MOXXHOCTbO MMMPOBU3ALIMKM B TEMATUHECKMX HanpaBieHusx. [JlaHHbIi MaTepuan
pEKOMeHAYeTCs A1 peanv3aLmm NpoeKToB CO CXOXKMMU 334a4aMU U MOXKET BbITb
rnoseseH B NPOEKTUPOBAHUM BApbePOB ANS OTKPLITOrO COAEPXKAHUS PA3NUYHBIX
BMAOB 6ECMO3BOHOYHBIX U AP. MENKMX KMBOTHbIX B KOMMAEKCHbIX 3KCMO3ULMAX
300MapKoB.
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DESIGNING PRINCIPLES OF THE THEME ENVIRONMENT
IN THE COMPLEX EXHIBITIONS OF INVERTEBRATES (PROJECT
"LIFE IN ATREE", SLITERE NATIONAL PARK, LATVIA)
Valery Vahrushev

The Latgale zoo, Daugavpils, Latvia

Nowadays the human and nature relationship is a cornerstone of education
and forming of human ideology. This is the topic of the utmost popularity in the
European Union (EU) and is included in many projects relating to environmen-
tal protection.

As a part of the project EC LIFEO9NAT/LV/000240 "Eremita Meadows"
(2011-16): "Management of Fennoscandian wooded meadows (6530%) and two
priority beetle species: planning, public participation, innovation’, Daugavpils
University with participation of the Institute of Life Sciences and Technology,
and in partnership with the Nature Conservation Agency and Southern Latgale
NGO Support Centre has been conducting studies on ecological planning doc-
umentation development as well as conducting environmental activities in the
forest habitats and wooded meadows of Fennoskandia. The natural paths with
outdoor information stands were created in specially preserved natural areas
in order to educate inhabitants of the project areas on ecology. The information
contained ideas on importance of supporting biological diversity and useful-
ness of preservation of old forests and some biologically valuable old trees of
large size, that grow in meadows or inside forests, along with preservation of
dry stand-alone as well as fallen trees, that represent specialized ecological
micro-communities and habitats for different species of sapro-xylo-mycetopha-
gous that are being protected in the EU, as well as two piority beetles in Latvia
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- Osmoderma barnabita Mots., 1845 (Coleoptera; Scarabaeidae: Trichiinae) and
Phryganophilus ruficollis Fabricius, 1798 (Coleoptera; Melandryidae) (Project...
2016; The opening... 2013).

In order to attract public attention to the above, the sub-project "Life in
a tree" had created ("Eremita Meadows" ID.Nr. DAP 2013/38). The purpose of
this sub-project was to provide information to visitors via interactive impacts
with respect to old trees with cavities and on natural values attached to these.
(The opening..., 2013; Valainis, 2014).

Based on the creative approach of the authors of the sub-project,
ecological popularisation of the topic had based on the design principles of
theme environments in the Latgale zoo (Latgales zoodarzs, Daugavpils, Latvia).
The modern ideas of hagenbeck-style, that was founded in late IX century, are
widely being used in Latgale zoo, which means "to show the animals in the
maximally free environment in the hall, imitating real habitat, without barrier”
(Uctopwms..., 2016; Ckypatosa, 2010; Kynra, 2010; ®anbwu, 2012). This design
branch is being subject to constant transformation and evolution in the Latgale
Zoo.The appearance of new materials based on innovative technologies allows
realising these revolutionary ideas in the micro-zoo-architecture of decorations,
which include functional and aesthetical comfort. This design approach provides
for ability to immerse the modern human into an atmosphere of educational
material, where her own natural habitat is one with the habitat of the exhibition.

Based on the objectives, it was decided to create a unique interactive
exhibition on the basis of Slitere National park, that was made in the building
(former "engine hall"), located near the old Slitere lighthouse.

As per intention of the authors, the exhibition hall of size 413x745x315
(H) cm, was split into two visually contasting zones: a "sterility” zone, that
empasised "academical” and undisputable rationalistic contemporary style and
a "harmony" zone, that conveyed energy, power and eternity of nature.

Deign of the ‘academical" zone, made in light colors, conveys
an atmosphere of human presence with maximal use of the space. The zone
interior includes visual aids, stands and similar materials. The prospective
strategy of development of this zone includes equipping it with laboratory
fixtures and multi-media equipment, which shall ensure practical, research and
educational scientific interactive activity.

The key element of the exhibition in the "harmony" zone is a century-old
tree sculpture, that imitates the living old oak (Quercus robur L., 1753), with stem
diameter of several meters. In combination with wall paintings, by specific form of
the stem,and its position inside the hall this object creates an illusion of existence
and wholesomeness of environment. This part of the hall imitates "remaining
fragment” of human origin (abandoned house), being absorbed by nature. The
decorations of the ceiling and walls are visually "breaking" the actual space and
time frame of the exhibition hall. In turn, the comprehensive perception of the
exhibition can adjust the stereotypes on the ‘'omnipotence” of humanity (Fig. 1, 2).

The originality of decorations roots from random simulations and replication
of natural structures and forms that convey the character of the visual model.
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The object includes various differently lighted interactive micro-zones, that are
represented via special exhibition niches and cameras, which are spread over
the interior and exterior of the tree. The visitor can find and observe here all
the exhibited animals, whereas in the "academical” zone, one has a chance
to study these in more detail.

The exhibition niches allow to openly exhibit the living and non-living
objects to visitors, as well as ensure the tactile communication. The design
of the barriers for animals is based on the compromise of adherence to style
and functionality. The walls of barriers have negative angles of 45-60° and
height of 15-50 cm (Fig. 3). The shapes of niches are variable. These are made
as cracks in the wood and trunk, cavities in the trunk, roots and their forks,
branches etc. The space of cavities is from 2 to 100 L. The internal walls of
cavities of barriers have special slippery surface, which if required, can be oiled
(it is widely known method in technical entomology). The barriers of cavities
have natural elements to them — such as roots, protrusions of trunk, etc.

The closed exhibition cameras are meant to exhibit living animals (jumping,
flying, hazardous) or fragile non-living objects. The observation of the exhibited
objects is made via sight-windows that also bear a functionality of hidden
doors, providing for access into the cameras for service. In some cases there
is a combination of elements used in the construction of cameras — the sight-
window or viewing-crack and hidden decorative door.

The decorative surface of the tree contains various tactile zones, where the
replicas of mushrooms, wood textures, traces of xylophages’ life, lichen etc are
being exhibited.

Recommended living objects of the exhibition are as follows:

e "Flag" species — Osmoderma barnabita, imago & larvae and Protaetia
(Liocola) marmorata marmorata Fabricius, 1792 (Coleoptera: Scarabaeidae),
larvae; Tenebrionidae (Coleoptera), beetles and larvae; Bombus terrestris
L., 1758 (Hymenoptera: Apidae) (if an additional tunnel connecting a nest
with external natural inhabitance is made); Pseudoscorpionida; Mollusca:
Clausiliidae etc. An exhibition of small mammals, for example Muscardinus
avellanarius L.,1758 (Mammalia: Gliridae), and even some of Chiroptera and
S0 on is possible.

Non-Lliving objects of the exhibition are as follows:

» Waste products of Osmoderma barnabita, larvae (excrements), waste
products of Lasius fuliginosus Latreille, 1798 (Hymenoptera: Formicidae),
nest of Vespa crabro L., 1758 (Hymenoptera: Vespidae) and other nests of
Vespidae,honeycombs of Apis melliferal.,1758 (Hymenoptera:Apidae),shels
of Clausiliidae etc. Substratum — natural hollows with added fragments
of remaining part of Arthropoda, Aves, Mammalia and their waste products,
as well as other species (small exoskeletons, shels of Clausiliidae, eggs,
excrements, natural nests of birds and their content, various remaining
pieces of growing plants and mushroomes).
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The functional interactive load of the tree architecture provides an op-
portunity, as per visitor’s wish, to "hide" inside a cavity/hollow, to go through
an internal "rotten” part of the trunk or get up on the stem (for example for
taking a photo). The sculpture can bear up to 10 people. The through hollow can
hold up to 2-3 people and is meant for splitting and circling the way during
the observation of exhibition. This construction is made from fiber-polymer-
concrete, which provides stability and durability of the object. An aesthetic
perception of the theme completeness creates undisputable effect of magical
reality.

During the official opening of the exhibition, all the participants of the
project were united that: the "ancient tree’, that "grew" in this small "engine
hall" shall become a symbol of the project "Eremita Meadows" (The opening...,
2013). The exhibition object "Life in a tree" is a stylized model of contem-
porary ecological educational mini-centre, which is being used in educating
population, with perspective to develop and improvise in the topical areas.
This approach can be recommended to be implemented for projects with simi-
lar objectives and can be useful in projecting the barriers for keeping open vari-
ous species of invertebrates and other small animals in the complex exhibitions
of zoos.
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BNMAHUE COLUAJIBHOIO CTATYCA HA MNMOJIOBOE
NOBEOAEHME N AKYCTUYECKYIO KOMMYHUKALUIO
CBEPYKOB GRYLLUS BIMACULATUS (ORTHOPTERA: GRYLLIDAE)
B.10. BeneHuna, J1.C. Lecrakos

MHcTuTyT Nnpobnem nepeaaun uHdopmauum um. A A. Xapkesuya PAH, . Mocksa

Y HacekoMbIx, 06napatowmx 3ByKOBOM UM BUOPALMOHHON KOMMYHUKaLMEN,
OCHOBHbIM KOMMOHEHTOM CUCTEMbI Pacno3HaBaHUS KOHCMeunduyeckoro nono-
BOrO MapTHepa, Kak NPaBuIIo, ABNAKOTCSA akycTuyeckue curHansl (KaHtues, 1981).
B 10 e Bpems nepen 0co6SMUM NPOTUBOMONOXHOIO NOMA CTOMT 33[1a4a He TOMb-
KO pacno3HaTb M 10Kann3oBaTh KoHcnewumbuyeckyto 0cobb, HO U OLLEHWUTb ee UH-
AvBuayanbHble CBOMCTBA, UK «KadvectBo» (BegeHuHa, 2005). Y npsaMokpbiabix
CUrHan 6amM3Koro AencTeua (CUrHan yxaxkmeaHus) aaeT caMkaM 6osblue BO3MOX-
HoCTel ong Bbibopa «ay4yllero» camua, YeM AUCTAHTHbIA CUTHaN (MPU3bIBHbIN).
Y MHOMMX NPSIMOKPbIIbIX YXaXKMBaHUE BK/OYAET B 651 He TONbKO aKyCTu4eckue,
HO M BUOPALMOHHbIE, 3pUTESIbHbIE, XUMUYECKME U MEXAHUYECKME CUTHANDI.

AHanm3 aKkycTMYeCKMx CUrHanoB MoseBbiX CBEpPYKOB M3 poaa Gryllus noka-
3a/, YTO B CPEAHEM AKYCTUYECKME CUTHAMbl YXaXKMBAHUS, BO-NEPBbIX, CIOXKHEE,
M BO-BTOPbIX, BapuabenbHee, 4YeM npwu3biBHble (Vedenina, Pollack, 2012;
Shestakov, Vedenina, 2015). BapuabenbHbiii curHan gaet 60nbluyo BO3MOX-
HOCTb CaMKaM Ans Bblbopa M caMuaM AN COpeBHOBaHUS, OCOBEHHO Mpwu
onpefeneHHblX CTpaTerMsx MONAOBOro NOBeAEHMS, HanpuMmep, Npu «TOKaxX»
(Kirckpatrick, Ryan, 1991). Pe3ynbtatoM COpeBHOBaHMUI MOTyT BbITb pasnnyms
B PEMPOAYKTMBHOM YyCnexe, eC/iM CUrHaNbl HEKOTOPbIX CAMLLOB OKaxyTcst 60-
Nnee NpuBeKaTenbHbIMKU A9 OONbLWMHCTBA CAMOK, YEM CUTHANbl APYrMX CaM-
uoB (Andersson, 1994).

OueHka kayecTBa MOMOBOro MapTHepa y CBEPYKOB MOXET NPOBOAMTLCS He
TOMbKO Ha OCHOBAHWM aKyCTUYECKUX CUTHANOB. XapaKTepHOW 0COBEHHOCTbIO No-
BEAEHWS MHOTMX BUA0B CBEPYKOB SIBNSIETCS 3aLUMTa CBOEM TePPUTOPUM, A TaKKe
HOpKM unu ybexuiua. B pesynbtate apaku x03sMHa TEPPUTOPUM C NPULLEBLEM
yalle Bcero nobexaaeT X035iMH TEPPUTOPUM, XOTS B LLENIOM €€ UCXO[, 3aBUCUT
OT pa3MepoB U CTEMNeHW arpeccMBHOCTU Aepylmxcs camuos (Simmons, 1986).
Bb110 NOKa3aHo, YTo CaMKa cnapueaeTcs ¢ NobeaMBLIMM CaMLOM, U OJHa W3 Mpu-
YMH TaKoro BbIBOPa 3aK/IKOYAETCS B TOM, YUTO MPOUTPABLUME CaMLLbl HE YXAXMBAIOT
B npucyTcTBumn nobeautens (Burk, 1983). C apyroi CTOPOHbI, EC/IN CAMKY CCaXM-
BAOT C OAHUM M3 CaMLOB M KaX[AbI U3 HUX YXAXKMBAET, OHA Yalle CnapuBaeT-
€S C CaMUOM-A0MUHAHTOM, BUAMMO, OPUEHTMPYACH NO 3anaxy (Simmons, 1986;
Kortet, Hedrick, 2005; Thomas, Simmons, 2009). Ha naHHbIi MOMEHT Hen3BeCT-
HO, MOXET 11 aKyCTUYECKUI CUTHAN OTPaXaTb COLMabHbINA CTAaTyC CaMLOB.
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Llenbto Hawew paboTbl 6610 MCCNefOBaHME BAUSHUS COLMANBbHOMO CTaTyca
Ha pUTyan yXaXuBaHUS WM CUTHaNbl yXaxuBaHus cBepukoB G. bimaculatus. Pu-
Tyan yxaxusanusa y G. bimaculatus Bkno4aeT B ceba psn CTEPEOTUMNHbIX aKTOB:
BHa4ase camel M CaMKa OLyMblBaKOT APYr Apyra aHTEHHAMM (aHTEHHaNbHbIN
KoHTakT, AK); NoTOM, Kak npaBmno, cameL, TpsCeTCcs BceM Tenom (BbICTpo packa-
uMBaeTCs Brepen—Has3aa); fanee caMel, U34aeT aKyCTUYeCKUi CUTHan, KOTopbIi
B Hauyane MNeHWs MOXeT HamOMWHaTb MPU3bIBHbIA, MOCTEMEHHO MpPeBPaLLAsCh
B CUrHan yxaxuaHwus. CaMeL, U30AKOLWMIA CUTHAN YXAXKMBAHUS, NATUTCS 3340M
K CaMKe, KOTOpas ANsi YCNewHOoM KOMyNsLuMmu JOMXKHA 3aMn0A3TU K HEMY Ha CMUHY.
Mbl NpeanonoXunu, 4To COLManbHbIV CTaTyC MOXET BAUSTb KaK Ha OJIUTEeNbHOCTb
M NaTeHTHble Nepuoabl OTAENbHbIX aKTOB YXaXXMBaHMS, TaK U HA HEKOTOpble na-
paMeTpbl aKyCTUYECKOro CUrHana.

MeToauka

JKCNepuUMeHTbl NPOBOAMANCE Ha CBepukax G. bimaculatus w3 kynetypsl Moc-
KoBCKOro 3oonapka. CBepuku comepxanucb npu Temnepartype +22-27°C npu
cBeToBOM pexume 12 4/12 y peHb/Houb B Honbwmx capkax (30x41x46 cm) no
JIMHBKM Ha uMaro. B TeueHne nepBbIX ABYX AHEN NOCAE NMHBKM Ha UMAro CBepY-
KOB paccaXkMBanu no UHAMBMAYaNbHbIM CafkaM M MapKMPOBaAWU pasHbiMU LBe-
TaMU Ha nepeaHecnuHke. MHOMBUAYanbHble CaflkM COAEPXKANUCb NPU UHBEPTU-
poOBaHHOM pexume 12 /12 4 neHb/HOYb, MOCKOMbKY aKyCTUYeCKash akTUBHOCTb
CBEPYKOB MNOBbILIEHA B CyMepeyHoe BpeMs CyTOK. [Ins yCTaHOBNEHUS arOHUCTUY-
HbIX OTHOLUEHMI ABA CaMLa CCAXUBANMUCD APYr C APYrOM, YTO NPaKTUYeCKu BCer-
[a 3aKaH4YMBaNOCh Apakon. Camubl HAXOAMAUCH APYr C APYTOM He MeHee 5 MuH.
Mpu 3TOM nNpourpasLKin ONpenensancs Kak M3beratwLmi KOHTakTa M He noaato-
WM curHan arpeccum camed,. [1ns nccnenoBaHus NOBEAEHNS YXaXKMBaHMS caMLa
(yepe3 3-5 MUH nocne fpaku) U CaMKy CCaXMBANU BMECTE Ha apeHe AMaMeTpoM
15 cm. Ecnun B TeyeHMe 5 MMH camel, He NpOosBASA HUKAKOro MHTepeca K CaMKe,
nx paccaxusanu. Ecnm camew, B TeyeHMe 5 MUH HauMHan yxaxusaTb, yXaxuBa-
HMe MCCNenoBanu B TEYEHUE MOCNEAyWMX 5 MUH unm fo konynsuun. Bospacrt
CBEPYKOB BapbuMpoBaN B LUMPOKMX Mpedenax (camubl: oT 4 aHeil no 4 Hepenb,
camku: ot 4 go 17 gHet). CamMubl MCNONB30BANUCh B IKCNEPUMEHTAX MHOFOKpaT-
HO, CAMKM — OJLHOKPATHO.

Mbl NPOBOAMAYU BUAEOCHEMKY arOHUCTUYHOMO NOBEAEHUS U MOBEAEHUS yXa-
xuBaHus (SONY HDR-CX260E). AkycTnyeckue curHanbl, u3gaBaemMblie CaMLOM BO
BPEMS YXaXMBaHUS, permcTpupoBanm € NOMOLLb MUKpodoHa bptonb u Kbep
(Briel & Kjaer 4191; amanasoH BocnpuHmuMaeMblx Yactot 3 My -40 k). CurHanb
yepes ycunutenb M camogenbHbi AL noctynanu Ha komnbioTep. YactoTa oumnd-
POBKM 3BYKOBbIX cMrHanos coctasnsna 100 kli. AHanu3 curHanos npoBoaunu
¢ nomolbio nporpammbl CoolEdit (CLUA, Syntrillium). Ins ctatuctuyeckoro aHa-
/133 CUMrHanoB MCNoJsib3oBanu nporpammbl Excel m Statistica. Ytobbl oueHMTb
cTeneHb M3MEHYMBOCTU NPU3HAKOB, Mbl CUMTanu KoadduumeHTsl Bapuauum (KB)
AN KKA0ro AHsa u cpenHuin KB onga kaxaon rpynnol.

PesynbTatbl M 06CyKaEHME

YxaxuBaHua Oblnn uccnenoBaHbl Y 34 CaMUOB-AOMMHAHTOB M 32 caM-

LOB-NpourpasLlumnx. M3 34 nobeautenei cnapuBaHmng 3adMKCMPOBaHbI Yy 26 caM-
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LOB; U3 32 npourpaBwmx — y 24 camuoB. TakuM 06pa3oMm, AOCTOBEPHbIX pas-
NMYMIA MeXAY CaMLUaMM pa3HblX PaHroB He BbiSIBNEHO. B To e Bpems cnenyet
OTMETUTb, YTO B MpoLLecce 3KCNepUMeEHTa MEHSNCS He TONbKO BO3PaCT CaML0B,
HO M BO3pacT CaMOK — U Te W ApyrMe CTaHOBMAMUCH cTapue. [ockonbKy Bce
CaMKM, UCNO/b30BaHHbIE B IKCNEPUMEHTE, Obinn AeBCTBEHHbIMU, UX peLenTUB-
HOCTb (FOTOBHOCTb K CMapMBaHMIO) MOBbIWANAch C Bo3pactoM. Ecan yyectb
TONbKO MONOAbIX CAMOK (He cTaplue 7 AHeN nocne MMHBKU Ha MMaro), y4acTBo-
BaBLUMX B 3KCMEpPUMEHTaxX, To U3 14 ccaxmBaHui c nobegutensmu B 11 cny-
Yyaax caMKu KOMyIMpoBanu; HanpoTus, U3 14 ccaxuBaHuii C NPOUrPaBLLIMMU
CaMLaMM CaMKW KOMyIMpOBanu nuwb B 7 cnyvasx. B paHHOM cnyyae pasnunuus
TaKXe HefoCTOBEpHbl, HO HAbnAAETCS TEHOAEHUMA: CAMKU pexe KONynupyrT
C CaMLLaMM HM3KOTrOo paHra.

AHanu3 NaTeHTHbIX NEPUOLOB MEXAY Pa3HbIMU aKTaMU YXAKMBAHUS U OJIN-
TENIbHOCTM MEeHUs He MOKasaN [LOCTOBEPHbIX Pa3fiMuMii Mexay LOMWHAHTaMu
u npourpaswmmMu (Mann-Whitney tect, p > 0,35). MNpu aHanuse cpegHUx
nokasartenew Ang pasHbiX MapaMeTpoB aKyCTUUYECKMX CUTHANOB YXaXMBaHUS
CTAaTUCTMYECKM [OCTOBEPHbBIX Pa3nuMii Mexay CBEpUYKaMM ABYX PAHroB Takxke
HaWaeHo He 6bino (Mann-Whitney Tect, p > 0,12).

MccnepoBaHune BHYTPUMHAMBUAOYANbHOW M3MEHYMBOCTM B 3aBMCUMOCTM OT
CTaTyCa He BbISIBUIO KAaKOM-TMBO 3aKOHOMEPHOCTU. Y O HOrO M TOrO0 e CBepuKa
MOru GbITb OCTOBEPHbIE Pa3nyms No TOMY UM MHOMY NapaMeTpy B pasHble
[HW UCCNef0BaHWMI, HO 3TW Pas3iMums He Bbln CBA3aHbI C USMEHEHWEM paHra.

MTaK, Mbl He HaLWAM JOCTOBEPHbIX U3MEHEHUI B pUTYase YXaXXMBaHMS U B aKyC-
TUYECKUX CUrHanax ceepuyka G. bimaculatus B 3aBUCMMOCTU OT paHra. JTOT pe-
3yNbTaT MOXeET ObITb CNeACTBMEM HECOBEPLIEHHOM MeToamku. BospacT camok
B HALLWX 3KCMEPUMEHTaxX CUAbHO BapbupoBan (o1 4 go 17 aHeit). Ecam yunTbiBaTh
[laHHbIe, MONy4YeHHbIe TOIbKO Ha MONIOAbIX CaMKaX, TO YXaXuBaHue nobegutenen
6b110 6osiee ycnewHbIM, YeM yXaXKMBAHME NPOMTpaBLUMX caMLLOB. HanpoTtuB, 60-
nee CTapble CaMKW OAMHAKOBO aKTMBHO CMapmMBanuCh C CAMLAMM Pa3HbIX PAHIOB.
MOXHO 0XMAaTb, 4TO Npu Honblueit BbIBOPKE MONOAbLIX CAMOK Pa3nnuns Mexay
yXaXuBaHueM nobenuteneit M npourpasmnx 6yayT NoaTBEPXKAEHbI C BbICOKOM
[LOCTOBEPHOCTbIO.

Te dakTbl, UTO, BO-MEPBbIX, BHYTPUUHAMBUAYANbHAS U3MEHUMBOCTb CUrHANA
YXaXMBAHMUS OKa3anacb BblllEe, YEM M3MEHUMBOCTb MeXAy 0C069MMU, U BO-BTO-
pbIX, HAM He yAanoCb NOKa3aTb AOCTOBEPHbIX PA3/IMUMUIA B CUTHANAX YXaXKMBaAHUS
B 3aBUCMMOCTM OT PaHra, MoryT 06bsCHATbCS ocnabneHneM Cuibl NOMOBOMO OT-
6opa B MHOroneTHel KynbType CBEpPYKOB. HECMOTPS Ha TO YTO YMCNEHHOCTb Na-
H6opaTopHoi nonynsuumn cBepykoB B MHcekTapum MocCKoBCKOro 3oonapka noj-
[LepXXMBAETCs Ha BbICOKOM YPOBHE, OHa HE MOXEeT CPaBHUTLCS C YUCIIEHHOCTbIO
NPUPOAHOM NnonynsuMun. Mel onyckaeMm, 4to M3bMpaTenbHOCTb CAMOK B KynbType
MOXEeT ObITb CHMXEHA MO CPaBHEHMIO C M3OMPaTeNbHOCTLIO B Nnpupoae. B aanb-
HeMLWnX 1CccnensoBaHMAX MMEET CMbIC/ MPOBECTU CXOAHbIE 3KCMEePUMEHTbI Ha
CBEpYKaXx, OT/IOB/IEHHbIX B MpUpOLE.

B 3kcnepvMeHTax Mbl UCMOb30BaNIM OLHOMO M TOrO Xe caMua C UHTepBana-
MW Tpu OHS 1 6onee. B nanbHeiiwem cnenyeTt NpoBeCTM 3KCNEPUMEHTbI APYrUM
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METO/I0M, C YAaCTOTOM He Bonee CyTOK MexXay CCauBaHUAMMU. Bblno nokasaHo, yTo,
ecnu ceepykoB G. bimaculatus pa3HOro paHra CCaXuMBaTb KaXAbl AeHb B OQHMUX
M TEX Xe napax, paHr CBEPYKOB HE NMPOCTO COXPAHSIETCS, HO M YCMAMBAETCS: Nobe-
AnTenb NpMobpeTaeT C KaXAbIM pa3oM Bce H60/bLIYH CTENeHb 4OMUHAHTHOCTH, TOT-
Aa kak nobexaeHHbIn Bce bonee cHuxaet ceon ctatyc (Khazraie, Campan, 1997).
B pmanbHenweM MMeeT CMbICT MCCNenoBaTb NapaMeTpbl akyCTUYeCKoro CMrHana
B 3aBMCMMOCTM OT paHra caMua, NpMMeHa UMEeHHO TakoM AM3aliH 3KCNepUMeHTa.
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INFLUENCE OF SOCIAL STATUS ON MATING BEHAVIOUR
AND ACOUSTIC COMMUNICATION IN CRICKET
GRYLLUS BIMACULATUS (ORTHOPTERA: GRYLLIDAE)
Varvara Vedenina, Dr., Lev Shestakov, Dr.

The Kharkevich Institute for Information Transmission Problems of the RAS, Moscow, Russia

In many species of animals, acoustic signals play an important role in
intraspecific communication and reproductive isolation (Zhantiev, 1981). At the
same time, it is necessary not only to recognize and localize a conspecific mate,
but also a mate of a good "quality” (Vedenina, 2005). In Orthoptera, a close-
range acoustic signal (courtship) offers more possibilities for choosing a "best"
male than a long-distance acoustic signal (calling song). In many Orthoptera,
courtship includes not only acoustic parameters, but also vibration, visual,
chemical and mechanical components.

In all of the cricket species of the genus Gryllus studied so far, the courtship
songs are more complex and more variable than the calling songs (Vedenina,
Pollack, 2012; Shestakov, Vedenina, 2015). Variable signal offers a great
possibility for a female choice and male competition, especially when females
can hear and compare different courting males for many hours (lek-situation,
Kirckpatrick, Ryan, 1991). As a result of such competition may be the differences
in reproductive success, if signals appear to be more attractive in some males
than in others (Andersson, 1994).

Evaluation of mate quality in crickets may be carried out not only on the
basis of acoustic signals. In many cricket species, males protect their territory,
burrow or shelter. During inter-male competition, an owner of the territory
usually wins; however, an outcome of fight depends on the male size and degree
of aggressiveness (Simmons, 1986). It was shown that a female mated with
a winner, and one of the reasons of this choice is that losers do not court in the
presence of a winner (Burk, 1983).0n the other hand, a female was shown to prefer
a dominant male if she would be placed with only one male, evaluating, probably,
his smell (Simmons, 1986; Kortet, Hedrick, 2005; Thomas, Simmons, 2009). Up
to now, it is unknown if an acoustic signal could reflect a social status of a male.

A goal of our study was investigation of influence of social status on
courtship behaviour and courtship song in cricket G. bimaculatus. Ritual of
courtship in G. bimaculatus includes several stereotype phases: first, antennal
contact (AC) is established either by the male or female; then, the male usually
rocks backwards or forwards; after that, the male begins to sing, starting with
a calling song, which later on transforms to the courtship. The courting male
turns through 180° so that he faces away from the female; the latter should
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mount the courting male for successive copulation.We hypothesized that social
status of a male may influence either on duration or latencies of different
courtship phases, as well as on some acoustic parameters.

Methods

Experiments were carried out on the crickets G. bimaculatus from the culture
of Moscow Zoo. Crickets were kept at +22-27° Con a 12 h/12 h light/dark cycle
in large cages (30x41x46 cm) until imaginal moult. During first two days after
the imaginal moult, crickets were separated, were placed into individual cages
n marked by different colours on pronotum. Individual cages were maintained
on an inverted light/dark cycle, because crickets prefer to sing in dusk. To study
an agonistic behaviour, two males were introduced into a new arena, which
usually resulted to aggressive behaviour and fight. Males were kept together
not longer than 5 min. A loser was identified as a male avoiding a contact and
not producing an aggressive signal. To study courtship behaviour, a male (in
3-5 min after fight) and a female were introduced into a new arena (d=15 cm).
If no contact occurred within 5 min, or if the male failed to produce courtship
song within 5 min after contact, the trial was discarded. If the female failed
to mount the male within 5 min after the beginning of courtship the trial was
scored as ‘no mounting’ The age of crickets varied in a broad range (males:
4 days-4 weeks, females: ot 4-17 days). We used each female only once; males
were used numerously.

Agonistic and courtship behaviour was videotaped (Sony HDR-CX260E).
Acoustic signals during courtship were registered with a Briel & Kjaer
microphone (Bruel & Kjaer 4191; the frequency range 3 Hz-40 kHz). Signals via
amplifier and A/D custom-built board were stored on PC. Sampling rate was 100
kHz. For the song analysis, we used PC program CoolEdit (CLUA, Syntrillium). For
the statistical analysis, we used PC programes Excel and Statistica. To evaluate
a degree of the song parameter variability, we calculated coefficient of variation
(CV) for each day and average CV for each group.

Results and Discussion

Courtship rituals were studied in 34 winners and 32 losers. Copulations
were documented in 26 of 34 winners and in 24 of 32 losers. Thus, there were
no significant differences between the males of the two groups. It is necessary
to stress that during the experiments, the age of both sexes changed — both
males and females became older. Because all females used in experiments
were virgin, their receptivity (readiness to mating) increased with the age.
If we would take into account only the young females (not older than 7 days
after imaginal moult), these females mated in 11 of 14 experiments with
winners and in 7 of 14 experiments with losers. Here we see a tendency that
females prefer males of a high status, despite the difference is not significant.

Analysis of latencies for different courtship phases and singing duration
showed non-significant differences between winners and losers (Mann-Whitney
test, p > 0.35). Analysis of the average values for different acoustic parameters
also revealed non-significant differences between winners and losers (Mann-
Whitney test, p > 0.12).
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A study of within-individual variability depending on the social status did
not show any pattern. In a same cricket, the differences in particular parameters
could be found in different days of observations, but these differences were not
connected with changing of a social status.

Thus, we did not found significant differences in courtship behaviour and
acoustic signals of cricket G. bimaculatus depending on social status. Such
a result may be a consequence of imperfective methods. The female age highly
varied in our experiments (4-17 days). The young females were courted more
successfully by the winners than by the losers. By contrast, the older females
were less selective, mating equally often with the males of the different status.
One may expected that for a larger sampling of young females, the differences
in courtship between winners and losers would be significant.

We conclude that, first, within-individual variability of acoustic parameters
is higher than among-individual variability; second, there are no significant
differences in courtship behaviour and acoustic signals between the males of
different status. These results could be explained by the fact that strength of
sexual selection might be weakened in the Moscow Zoo culture in comparison
to wild population. Despite the population size of crickets in Moscow Zoo is
maintained at a high level, this population size can not be compared with the
size in nature. Probably, the female selectivity in the culture could be decreased
in comparison to that in nature. In future experiments, it makes sense to study
crickets collected in the field.

In our experiments, we used the same male not more often than once per
three days. In future, the same males should be studied every day. When crickets
of G. bimaculatus were placed together in the same pairs for several times, the
social status of each individual was not only retained but even strengthened:
awinnerincreased a degree of dominance,whereas a loser increased submission
(Khazraie, Campan, 1997). In future, it makes sense to study acoustic parameters
in males of the different status using such a design of experiments.
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NPECHOBOAHbIE PAKU KAK OBBEKTbI AOJ11 3KCNO3ULUUUN
B 300MNAPKAX U AKBAPUYMAX
T.A. BepuwmHuHa

UcnonnutensHas aupekums EAPA3A, r. Mocksa

MNpecHoBoAHble paku oTHOCATCA K oTpsay Decapoda. Ba 6amskmux mexpy
coboM BMAA peyHblX pakoB M3 ceM. Astacidae pacnpocTpaHeHbl Ha TeppUTOPUM
Esponeiickori yactu Poccum. LWunpokonanbiid, unm 6naropofHbiit pak (Astacus
astacus) C KpynHbIM TENOM W MACCUBHbIMW K/ELWHSIMU BCTPEYAETCS B peKkax
6acceiiHa bantuiickoro mMops, y3konanii (A. leptodactylus) — 6onee BbITAHYTOM
($OpMbl — LIMPOKO pacnpoCTpaHEH Ha BOCTOKE. Y3KOMNanbii pak BbITECHSET WK-
pOKOMANoro, BO3MOXHO, MOTOMY, YTO OH ropa3fo MoABMXKHEE M NNoJoBUTee. 3!
PaKM XOpOLUO XWBYT B akBapuymax no nontopa-asa roga. Ho ux passeneHune
B HEBOJIe CTa/IKMBAETCSA C HOMbLIMMU COXKHOCTSAMMU, T. K. CO3PEBAHUE U PA3BUTHE
MKPbl AOMKHO NPOUCXOANTL NPU HU3KOM TeMnepaType BOAbI.

BonbLIMHCTBO cofepXalmMxcs U XOPOLIO pa3BOASLWMXCS B aKBapuUyMax BU-
[L0B PaKOB MPOMUCXOOAT U3 TPOMUUYECKUX U CYyBTPONMUYECKNX PaiOHOB AMEpUKM,
Asctpanun n Hoso BuHen. U3 600 n3BeCTHbIX BUAOB NPECHOBOAHbLIX PaKoB
okono 130 BuaoBs, oTHocsWwMXcs K cemenctBam Cambaridae, Parastacidae
n Astacidae, B HacTosLLee BpeMs MOXHO npuobpectu y 3ooToprosueB (Faulkes,
2015).

Okpacka Tponuyeckux pakoB 0YeHb BapuabesibHa 1 YacTo 3aBUCHT OT FPYHTa,
CBOWCTB BOAbI, KOPMIEHUS M APYrMX YCIOBMIA. HO M eBponeickne peyHble paku
pogaa Astacus, TaK Xe, KakK M TpPOnMYecKune, CUIbHO BapbupytoT No okpacke. OBbl4HO
OHM KOpUYHEBaTO-3e/1eHOBaTble, HO CPEAM HUX BCTPEYAKOTCS U CUHE-KOPUYHEBDIE,
1 KopuyHeBo-KpacHble. H.(. 3010THMLKKIA B CBOEW KHUIe «AKBapuyMm nobutens»
(1916) ynomuHaeT Takke 0 k0OanbTOBbLIX, FPS3HO-OeNbIX, COBEpLIEHHO BenblX,
U faxe SpKO-KPaCHbIX paKax.

B koHue 1970-x B r. MockBe nosBMAMCb KybuHckne paku (Procambarus
cubensis) nop, Ha3BaHMeM «roniybbie». Mx okpacka MOXeT BapbMpOBaTb OT rony-
60W [0 KPaCHOBATO-KOPUYHEBOM. ITU TPOMMUUYECKME OBUTATENMN pYYbEB U peyek
Ky6bl gocturatotr 10 cM. MIM nopownu TeMnepaTypHble YCNOBUS KOMHATHbIX aK-
BAapWyMOB, F4e OHM MOTYT Pa3MHOXaTbCs B Ntoboe BpeMs roaa. Y HMX XopoLlo
BbIpaXkeH NonoBoi aumMopdusm. CaMupl OTIMYAKOTCS OT CaMOK 6onee AAMHHbIMU
KNewHsMu, IBe nepsble napbl HOXeK 6piolika npeobpa3oBanuch y CaMLOB BO
BHELWHMI NMONOBOM OpraH roHoMmogui. Y caMok nepBble MaaBaTefibHble HOXKM
OTCYTCTBYIOT COBCEM MJIM 3HAUMTENIbHO MEHbLLEro pa3mepa.

Ha pbi6 B cMellaHHOM akBapuyMe 3Tu paku (Mpy HaNUYUMKU KOPMA) HE OXOTAT-
csi. Ecnm peiba nognnbiBaeT cAUWKOM 61M3K0, pak NPUHUMAET arpecCUMBHYH NO3y,
LeNKaeT KNeLHeln, M OHa ynnbiBaeT. MeaieHHO nepeasuratoimecs pbibbl (Camupl
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rynnu, ByanexsoCTbl, TENECKOMbI U ApP.) NPY TaKOM COCEACTBE MOTYT JIULIUTLCS Po-
CKOLWIHOMO XBOCTA UM ObITb CbeleHHbIMU. IKCMOHUMPOBATb PAKOB Nlyylle OLHUX.

Paku Bcex BnooB ynotpebnatot pasHoobpasHyto nuuy. BceM peibonosam ums-
BECTEH CNocob OXOTbl HA PaKOB MPWU MOMOLM PaYeLllHU, UK PaYHU, Ky4d OHU
MPpUMNON3atoT Ha 3anax pasNaraloLerocs Msaca unm poibbl. EAST paku u pactutenb-
Hyto nuy. Mpu HepgocTaTke KOpMa XXMBOTHOMO MPOUCXOXAEHUS OHU YHUUTOXA-
0T aKBApPUYMHbIE PacTEHUS U BOAOPOC/U. B 3KCMO3ULMOHHBIX akBapuyMax MX
Nyylle KOPMUTb MOTbINEM, YTOOBI HE NOPTUNACh BOAA. MOXHO faBaTb ManeHbkue
KYCOYKM Msica unu pbibbl. [py BbIpallMBaHMM B «3anacHUKax» MOXHO AaBaTb
nouTu Bce: 6enbin xneb, canat, MOKpuLy, N1060M Cyxoi KOpM Ana pbib, Menkmx
mMonntckos (BepwmHuHa, 2008).

B 6onbliom akBapuyMe, rae MHOrO y6exuuy, 3 KaMHen U roplioYvkoB, pas-
MHOXEHME KYOMHCKMX PaKOB MOXET MPOUCXOAUTb CMOHTAHHO. 3aMETUB CaMKy
C AliLaMu, Halo OTCaAUTb ee B OTAENbHbIM BOA0EM, UTODObI B anbHENLLEM MONOLb
He Cbenu Apyrue paku u KpynHble pbibbl. ON10A0TBOPEHHbIE AMLA B HAYane MH-
Kybaumm yepHeble. [1o Mepe pasBUTUS OHU CBETNEIOT M CTaHOBSATCA BnegHo-3ene-
HbiMU. Ecnmn knapgka 6nenHo-po3oBas — aiua He onnoaoTBopeHbl. CaMka MoXxeT
OTKN1aAblBaTb HEOMNOAOTBOPEHHbIE fAlila 6e3 npeaBapuTENbHOIO CNapuBaHuS.
BupruHHas (peBcTBeHHas) camka 6e3 camua MOXeT 0TKNaAblBaTh LA U HOCUTb
MX MO HECKOMbKY AHEMN.

KybuHckme paku BbICTPO CTAHOBSTCS MOIOBO3PENbIMU (KOHEYHO, UX Pa3BU-
TME 3aBUCUT OT TemnepaTypbl U KopmneHus). Mpu Temnepatype +26-27°C oHu
CNOCOBHbI PAa3MHOXATbCA B BO3pacTe CEMU-BOCbMU MECSLEB.

MoXHO pa3BoAMTb pakoB M B HebonblwoM, 20-TMTPOBOM akBapuyme oTca-
VB napy otaenbHo. Habnoaatb 3a 6pavHbiIMU UTPaMu pakoB OYEHb UHTEPECHO.
CnapuBaHue NpOLOMKAETCS OT HECKOMbKMX MUHYT 10 Yaca U MOXET NOBTOPSTHCS.
CaMeL, NnepeBOpaYMBaET CaMKy Ha CMUHY U YAEPXKMBAET KELWHSMU 33 KELWHM.

CnepMa coxpaHsieTcs B aiLeknafe CaMoK (Ha OQHY «MeTKy») 40 MOMEeHTa
OTK/1aAblBAHUS UKPbI, TOTAA U MPOUCXOAMT e ONIOA0TBOPEHUE (CO BPEMEHM KO-
NynauMM MHOTAA NPOXOAUT AOBONbHO 3HAYMTENbHbIN CPOK). Y caMKu Ha GproLike
NOSIBNSIETCA K/ieKoe BELLECTBO, BblpabaTbiBAaEMOE CreuManbHbIMKU XKenesamu,
6narogaps KOTOPOMY UKPUHKKM NMPUKNEUBAKOTCS K NAaBaTeNbHbIM HOXKaM. Mkpa
MOKpbIBAET BCe OpIOLLHbIE CerMeHTbl. Y KpynHbIX camok 6biBaeT o 100 nkpuHok
OMaMEeTPOM OKOJI0 2 MM.

Mpu TeMnepatype +25°C n3MeHeHne OKPACKM MKPbl MPOMCXOOMT 3a ABE He-
fenu. B aTo BpeMa caMKy Hago oCTaBuTb ofHy. Elle yepes Hepento BbIBOAUT-
C MONOJHSK — TOYHas Konus poauTeneid. Payata ocTaroTcs npukpennieHHbIMU
K NiaBaTenbHbIM HOXKAM CaMKM ellle Hefento, a 3aTeM NokMAakT ee. Tenepb cam-
Ky Haflo OTCAAMTb — O MOTOMCTBE OHA OosbLie He 3a60TUTCS.

BblkapM/IMBaTb MOMOAb MOXHO FOTOBbIMM MOPOLLKOOBPA3HbIMM KOpMaMMu,
npeaHasHa4YeHHbIMU AN5 MANIbKOB pblb, apTeMuel, pe3aHbiM TpyBOoUHMKOM, pe3a-
HbIM MOTbIIEM. YeM nyylue KOPMUTb PAKoB, TEM BbICTpee OHM PacTyT (QKTUBHOCTb
UX, €CTECTBEHHO, 3aBUCUT U OT TEMNEPATYPbI), @ 3HAUUT, U INHAIOT.

MNpu nuHbKe pak Bblne3aeT U3 NaHLMPS, KOTOPbIX IONAeTCs nonepek CruHbI.
Crapas «WwKypa» 04eHb NMoX0Xa Ha MeEPTBOrO paka M CBOMM BMAOM MOXET BBECTU
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B 3a6nyxxpeHune. OHa TyT XXe noenaeTcs ApYyruMMU pakamu, @ MHOTAA HECKOJbKO
LHEl NeXWT B aKBapuyMe, MOCTENEHHO pacnanasch.

Paku yacTo NonoNHAT 3anackl KanbLug B OpraHv3Me, noeaas Menkux mMos-
nockoB. C 3TOM e Lenbilo UX MOXHO KOPMUTb AAadHUSAMU U FaMMapyCoM, UMeto-
WMMU XUTUHOBbIE 060N0YUKM.

B akBapuyMme, roe XuMBYT paku, AOMKEH BbiTb FPYHT U3 Mecka U KaMHew, TakK
Kak Mmocsne AMHbKM OHWM MCMOb3YHOT NECYUHKM ANS CTaTOLMCTOB (OpraHoB paB-
HoBecusl). B nepBOM uneHuke ycuka paka ectb yrnybneHve B BUAE MaNEHbKOro
BHYTPEHHEro KapMaHa, rae HaxoAsTCs YyBCTBUTENbHblE BOJIOCKM, HA KOTOpble
M BO3LENCTBYIOT NMeCYMHKWU. [py nuHbKe COPAChIBAOTCS M MECYMHKM, 3aKH0-
YeHHble B yrnybneHuu. NepennHaBLIMiA pak CaM 3aCOBbIBAET K/ELWHSMU HOBbIE
MeCYUHKM B OTBEPCTUS KC/TYXOBbIX MELIOYKOB®» MSIM OMYCKAEeT rofloBy B MECOK,
M OpraH paBHOBECMS BOCCTaHABAMBAETCA.

Bo Bpems nuHbKKM MOXeT ObITb NOBPEXAEHA KOHEYHOCTb, KOTOpas 3aTeM no-
CTENEHHO pereHepupyeT. Yalle 3TO MPOUCXOOMT NPU CKYYEHHOM COLEepXKaHUM
paKoOB, KOTrAa M3-3a CTblueK NepennHsIBLIME PaKK CTAHOBSTCS XXepTBAMM arpeccuu
CO CTOpPOHbI CBOMX COBpaTbeB. Y MONOAbIX PaKOB CNOCOOHOCTb K pereHepaumu
H6onee BbICOKasl, Tak KaK OHM Yalle JIMHAKT U POCT MPOUCXOAMT TONbKO B 3TOT
nepuog.

Paku MoryT BbIGBUpaTbCa U3 akBapuyMa, 0CO6EHHO HOYb. Ero Hago xopoLwo
3aKpbIBaTb UM HE AONUBATb BOAY AOBEPXY.

B akBapuymax nobutenei 4acTto BCTPEYAKOTCS paku MOJA Ha3BaHUEM «Kpac-
Hble». OT0 dnopuackuin, unnu 6onoTHbin pak (P. clarkii). B ero okpacke npeob-
NafaloT KPacHOBATO-KOPWUYHEBbIE TOHA C XapaKTepPHbIMU KPACHbIMMU TOUKAMM.
Ho BcTpeyatotcs opaHxeBas, 6enas u apko-kpacHash GopMbl. 3TM paku BO MHO-
rOM MOX0Xu Ha KyBuHckux (P.cubensis), Ho kpynHee — pocturatoT 12-15 cM. OHu
H6onee arpeccuBHble (0COBEHHO CaMLibl) U CNIOXHbIE B pa3BeLeHUN.

Y camMua ya/MHEHHbIE KNELWHK, Yy CAMKM OHM KOpoYe. 3aMeydeHbl B KaHHMOA-
NiM3Me, 0COBEHHO eciM Mano YKpbiTUA Ha HEOONbLLIOM MAOWAAU MPOXKMBAHUS.
CaMubl BbIOMpPatoT BpeMs IMHbKM CONEPHMKA U CbefatoT ero, NoKa ToT UMeeT Mr-
KWiA HeOTBEPAEBLUMIA NAHUMPb U He cnocobeH 0Ka3aTb CONPOTUBNEHME.

B nocnenHue rofibl B akBaKynbType LWIMPOKOE pacrnpoCTpaHeHue Monyymnm
TaK Ha3blBaeMble MpaMOpHbIe paku (MO pa3HbIM UCTOYHMKAM, Procambarus fallax
forma virginalis vnv Orconectes palmeri). MpaMOpHble paku HaCTONbKO HEMPUXOT-
JIMBbI, YTO MOTYT HECTM Yrpo3y pacceneHuns B Bogoemax Poccun. Mx Henpuxotnm-
BOCTb BNEYaT/SeT: 3BPUTEPMHbIE U COBCEM He TpeboBaTenbHble K Ka4ecTBy BOAb
(oHM cNOCOBHBI BbXUTL B 3aTX/10M BOAE C 3aNaxoM aMMuaka). MpaMopHble paku
MMEIOT OAHY WMHTEPECHYI OCOBEHHOCTb: MapTEHOreHeTUYECKOe pa3MHOXEHWe.
Ilns ux passeneHns LOCTaTOHMHO MMETb AMHCTBEHHYIO 0CO0b.

MpaMopHbIi pak 6bi1 BnepBble 0OHAPYXXEH Y TOProBLEB AOMALIHUMMU XKU-
BOTHbIMM B [epMaHum B 1990-x rogax u nonyumn onucanme Tonbko B 2010 .
Ho ero mMecto npoucxoxAaeHus U ero ecTeCcTBEeHHble MOMynsuuu, B TOM Yucie
B CLUA, noka He obHapyxeHbl. ITOT paK SABASETCS MHBA3WBHbIM BMAOM. B no-
cnefHue roabl OH BbICTPO paccenuncsa B Bogoemax Yexuu, lepmanuu, Utanum,
Huaepnanpos, LUeeunn, BeHrpun, Cnosakuu, YkpanHbl, Magarackapa v AnoHum,
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yrpoxasi MeCcTHbIM BuAaaMm. [1py 3TOM OH 9BNSETCS OAHMM U3 Hanbonee WMPOKO
pacnpoCTpaHeHHbIX BUAOB PaKOB B MexAayHapoaHowu Ttoproene (Marmorkrebs:
Wikipedia).

B3pocnbie 0cobu MpaMOpHOro paka focTuratot aamHbl 12-15 cM. Ux kneww-
HW HaMHOro MeHblue K cnabee, yem y apyrux 6amnskmnx Bmupos. Okpacka MoXeT
BapbMpoOBaTb OT TEMHO-KOPUYHEBOW [0 3eNeHOBaToM. MMetoLwmica Ha naHumpe
PUCYHOK HaNnoOMMHAET y30p Ha NOBEPXHOCTU MpaMopa. Y MONOAbIX 3K3eMMNISPOB
PMCYHOK BblpaxeH cnabo. PasaMHOXaTbCS MOTYT ye yepes 2 Mecsiua. Yem kpyn-
Hee pak, TeM 6osiblle Yy Hero MKpbl U 3aTeM MasibKOB: Y «CPEAHEr0 paka» OKoso
50 paukoB, y kpynHbix ocober o 100 paykos.

OyeHb MHTepeCHbl Tak Ha3blBaeMble Kap/MKoBble paku popa Kambapennyc
(Cambarellus ninae). OHu Takxxe 06MTAIOT B NpecHbIX BogoeMax CeBepHoi AMepu-
KW; BOCTUTatoT ASIMHbl 3—-4 cM. Okpacka BapbupyeT B OCHOBHOM OT BexeBoro LBe-
Ta 10 KPACHOBATOrO, C NATHUCTBIM PUCYHKOM, HAMOMMHAKOLWMM 3Be3404KM. bnaro-
[laps MEIKUM pa3MepaMm U C1abbIM K/IELWHAM 3TU Paku COBCEM HE arpecCUBHbI.

B nocnepHee Bpems B akBapuyMax MOMy4YMIM pacnpocTpaHeHue TaK Ha-
3bIBaeMble abpukocoBble paku (Cherax holthuisi). 3TOT BUA, ONMMCAHHBIA TONBbKO
B 2006 r., cunMTaeTca caMbiM ManeHbKUM U3 peyHbix pakoB poaa Cherax. AnuHa
npumepHo 8-12 cm. ObutaeT B ceBepo-3anagHoit yactu Hoeon [BuHen. Otan-
UMTENBbHOM MX 0COBEHHOCTBIO SBASAOTCS BoNbluMe KNewWwHW, 0COBEHHO Y CaMLIOB.
K copepaHuio oHM He TpeboBaTeNbHbl, HO AOCTAaTOYHO TennontbuBbl. Okpacka
BapbMpPYET OT XEeNTOW L0 ApKo-0paHxeBoi. IMetoTca Takxke benble, CUHUE U Yep-
Hble POpMbI.

Mpn GOpMMPOBaAHMM IKCMO3ULMM U KOTEKLMM PAKOB HEOOXOAMMO YUMTbI-
BaTb, UTO MHOTWME BUAbI PeYHbIX pakoB (A. astacus, A. leptodactylus, Ch. holthuisi,
C. ninae, P. fallax, P cubensis, Orconectes palmeri n Op.), KaKk COKpaliaroLmecs
B YMCNIEHHOCTH, BKtoYeHbl B KpacHyto kHury MCOTM (IUCN Red List, 2017).
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Summary
FRESHWATER CRAYFISH AS OBJECTS FOR EXPOSITION
IN ZOOS AND AQUARIUMS

Tatiana Vershinina

Executive Directorate of the EARAZA, Moscow, Russia

Two closely related species of crayfish of family Astacidae, common in
the European part of Russia, broad-fingered crayfish, or noble crayfish (Astacus
astacus) and narrow-clawed crayfish (A.leptodactylus) live well in aquariums and
one and a half or two years. In natural water bodies A. leptodactylus displaces
A. astacus, since it is much more mobile and prolific. But the breeding of these
species in captivity is faced with great difficulties, because eggs maturation and
development must take place at a low temperature water.

Most contained and well divorcing in aquariums crayfish species come
from tropical and subtropical regions of America, Australia and New Guinea.
Of the 600 known species of freshwater crayfish about 130 species from family:
Cambaridae, Parastacidae and Astacidae are currently available from zoo
dealers (Faulkes, 2015).

Coloring of tropical crayfish are often very variable and depends from
the soil, properties of water, feed and other conditions. But European crayfish
of the genus Astacus, as well as tropical, are highly variable in color. They are
usually brownish-green, but there are also blue and brown, brown and red, and
cobalt, off-white, white, and even bright red specimens (Zolotnitsky, 1916).

At the end of 1970 in Moscow there were Cuban crayfish (Procambarus
cubensis). Body length is up to 10 cm. Cuban crayfish quickly become sexually
mature. At a temperature of + 26-27°C, they are able to reproduce at the age
of seven or eight months. The aquarium enthusiasts often keep the Red swamp
crayfish (P. clarkii). These crayfish are largely similar to the Cuban crayfish
(P. cubensis), but larger — reach 12-15 cm. They are more aggressive (especially
males) and complex breeding.

In recent years in aquaculture widespread Marbled crayfish (P. fallax forma
virginalis). Adults reach a length of 12-15 cm.They are not demanding on water
quality, so they can pose a threat to resettlement in our waters. Marbled crayfish
have interesting ability to parthenogenesis. For their breeding is sufficient
to have a single specimen. Marbled crayfish was first discovered from the
merchant’s pets in Germany in the 1990s and received a scientific description
only in 2010, but its place of origin and its natural populations, including in
the US, are not known. P fallax f. virginalis is an invasive species. In recent
years, it quickly settled in water bodies of the Czech Republic, Germany, Italy,
the Netherlands, Sweden, Hungary, Slovakia, Ukraine, Madagascar and Japan,
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threatening native species. At the same time it is one of the most common types
of cancers in the international trade.

Very interesting species for the maintenance in aquarium is Aransas dwarf
crayfish (Cambarellus ninae). It also lives in fresh water in North America. They
reach a length of 3-4 cm.

In recent years, a proliferation in aquariums “apricot crayfish” (Cherax
holthuisi). This species, described in 2006 alone, is considered to be the smallest
of the species of river crayfish Cherax. Length is of approximately 8-12 cm.
It lives in the Bird’s Head Peninsula in New Guinea.

Many species of crayfish (A. astacus, A. leptodactylus, Ch. holthuisi, C. ninae,
P fallax, P cubensis, Orconectes palmeri et al.), as an endangered species, are
included in the IUCN Red List of Threatened Species (2017).
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MHCEKTAPUU KAK PE3EPBATbI MOJIE3HbIX OPTAHU3MOB
O.I. Bonkos

OTBY «Bcepoccuitckuit LEHTP KapaHTMHA pacTeHuii», n. bbikoso, MockoBckas 06,

OfLHa M3 K/YEBbIX 33434 COBPEMEHHbLIX 300MapKOB — COXPAaHEHWE BU-
[0B XMBOTHbIX C LLE/Ib0 UX PEUHTPOAYKLMM B eCTeCTBEHHOW cpene. 300MapKu
psaga CTpaH, B T. 4. U Poccuu, 3aHMMatoTcs 31oM npobnemMon, Ho 6onbluen YacTbio
B OTHOLUEHWM TONBbKO MO3BOHOYHbIX XMBOTHbIX. PEMHTPOAYKLMEN pacTeHUI 3a-
HMMatoTCa 6oTaHuyeckue cappl (TopbyHos u ap., 2008). B KomMuccmm no BbixXMBa-
Huto BuaoB (The Species Survival Commission) MexayHapoaHOro cot3a oxpa-
Hbl npupoabl (IUCN), koTopas 3aHMMaeTcs M npobnemMamMmu peuHTPOAYKLMM BULOB
B MpeXxHuWe MecTa 06uTaHus, UMeeTCst rpynna no 6ecno3BOHOYHbIM XUBOTHBIM.

NHTpooyKLMEH HaCeKOMbIX TPAAMLMOHHO 33aHMMANUCb OONblUEeN 4acTbho
B Lenax 6uonornyeckon 3awmnTbl pacTeHun (knaccmyeckuin buomerton). Tak, Tonb-
ko B CLLIA B XX Beke 6b110 3aBe3eHo cBbiwe 600 B1aoB aHToModaros. B bbiBwem
CCCP c 1926-ro no 1989 rop, 6bino 3aBe3eHo cBbiwe 100 BMAOB 3HTOMOdaAros
npotus 40 Bupos Bpeautenen (Mxesckui, 1990). bonbwMHCTBO M3 3TUX Mpo-
rpamm ocyuectemnn cotpyaHmkm BHUMKP n BU3P — 45 n 42 cooTBETCTBEHHO.
MNpenBapuTenbHoe TECTUPOBAHME M PAa3MHOXEHME 3aBO3UMbIX BUAOB OCYLLECT-
BNISIU B MHCEKTApPUSIX.

MHcekTapumn — COOpYXXEHUS AN COLEPXKAHUS KYNbTYP YE€HUCTOHOMUX XKMBOT-
HbIX, B OCHOBHOM HACEKOMbIX, CTYXAT Pa3nnyHbIM LensaMm. KynbTypbl HAaCEKOMBIX,
copepxalimMecs B MHCEKTApUAX, MOTYT ObiTb MCMONb30BaHbl Kak TeCT-06beKTbl
IONS UCNbITAaHWUS XMMUYECKUX CPEACTB 3aLUMThbl PACTEHUI U CPEACTB Le3UHCEK-
uUMKU. MHCceKTapuu, copepxalime KynbTypbl 3HTOMOGMAroB M MX X035€B, BXOAST
B cocTaB buonabopaTtopuit. MHorne 3apybexHblie GUTOCAHUTAPHbIE AMATHOCTU-
yeckne 6uonabopaTopum TakxKke MMEIOT B CBOEM COCTaBE MHCEKTAPWUM, B KOTOPbIX
NpOBOASATCS UCCNEA0BaHWUS BPeLHbIX YIEHUCTOHOrUX. B psige 300napkoB nmetoT-
€S MHCEeKTapuK, HapabaTbiBaoLLME XMBbIE KOPMA, IKCMO3MLMM BECNO3BOHOUHbIX
¥ NPOBOASATCS HAYYHbIE UCCIEA0BAHMS HA UMEIOLLMXCS KYNbTYpax.

B 2015 r. nocne MHoroneTHero nepepbiBa BHOBb Havan QyHKLUMOHMPOBATb
nHcektapuit ®IBY «BHUUKP» — nporpaMMHO-TEXHONOMMYECKUIA KOMMEKC,
npefHa3HaYeHHbIM ANs CoLepXXaHMsa U HAapaboTKKU KyNbTyp HAaCEKOMbIX — areH-
TOB BMONOrMYECcKOro KOHTPONs M Apyrux 6ecno3BOHOYHbIX XMBOTHbIX (Bonkos,
2015; BonkoB u ap., 2016). HoBbIi1 MHCEKTapUit CO30aH B pe3ynbraTe PeKoH-
CTPYKLMM OCHOBHOIo kopnyca bbiswero nHcektapmus BHUMKP. MNpu paspabotke
MPOEeKTa y4uTbIBaZM OMbIT 3HaKOMCTBa coTpyaHukoB BHUUKP ¢ nHcektapmamm
pana ctpaH EBponbl, AMepuku u Adpuku.

Beina npoBeseHa NonHas nepennaHMpoBKa BHYTPEHHMX NMOMELLEHWIA, 3aMe-
Ha MHXXEHepPHbIX KOMMYHUKALMI, CO34aHa CUCTEMA NPOrpaMMMUPOBAHUS TeMmre-
PaTypHOro pexuma, OCBELLEHMS, BO3AYXO0OMEHA M JABNEHUS A8 KAXKLOMO U3
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nometLeHni. Bce noMeleHnsa cHabXeHbl KTMMOKaMepamMu U ApYrMM COBPEMEH-
HbIM 060pynoBaHMeM. [laHHbIM KOMMNIEKC MO3BOJMSET OCYLLECTBAATL BCE 3Tanbl
BEAEHUS KYNbTYp HAaCEKOMBbIX — OT ONpefeneHus ONTUMasbHbIX NapaMeTpoB A
METOJ0B M TEXHOOMMI MPOM3BOACTBA C UCMOb30BAHMEM BbICOKOTOYHOIO 060-
pyLOBaHUS 40 MAcCOBOM HapaboTkmn BuoMatepuana npu NOCTOSAHHOM KOHTpone
KayecTBa. B HacTosWee BpeMs B MHCEKTApMU COAEPXKATCS KYbTypbl WeCTU BUAOB
HaCeKOMbIX-3HTOMO(DAroB 1 UX X035EB.

Puc. 1. 3panue Hooro uncektapusa BHUMKP. ®oro: E 0. Tkauesa /
Fig. 1. The building of new insectarium of the All-Russian Plant Quarantine Center. Photo by: E. Tkacheva

Puc. 2. AeTop npou3soauT oT60p 3HTOMOdaroB B nabopatopuy uxcektapus. Goro: E.H0. Tkavesa /
Fig. 2. Author selects entomophages in the laboratory of the insectarium. Photo by: E. Tkacheva
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OpHa u3 npeanonaraeMbix GyHKUMI nHcekTapus BHUWKP — conepxanue
KyNbTyp 3HTOMOMAroB Ans PeMHTPOAYKLUMU HA TEPPUTOPUM, FAe OHU MO Ka-
KMM-MB0 NMpUYMHAM OTCYTCTBYIOT MM UMEKOT HU3KYH0 YMCNIeHHOCTb. Hanpumep,
nocniie BECEHHUX HWM30BbIX NECHBbIX MOXapOB B a3MaTckon 4yactm Poccumn oueHb
BE/IMKA BEPOATHOCTb BCMbIWKM MACCOBOrO PAa3MHOXEHUS CMBUMPCKOro Lwenko-
npsaga (Dendrolimus superans sibiricus Tschetv.). Cpean OCHOBHbIX NPUYMH 3TUX
BCMbILWEK — MAccoBas rmbenb OCHOBHbIX 3HTOMOMAroB (SMLeenoB) CMOUPCKOro
wenkonpsiga — Telenomus tetratomus Thoms. (T. gracilis Mayr) (Hymenoptera:
Scelionidae) u Ooencyrtus pinicolus (Mats.) (Hymenoptera: Encyrtidae) (bonaa-
pyeB, 1969; MnbuHckuin, TponuH, 1965). [yceHMLbl KOKOHONPAAA PaHO NOAHMMA-
t0TCS B KPOHbI, @ 3HTOMOMbAr1 0CTaloTcs B NOACTMAIKE A0 KOHLA BECHbl — Havyana
NeTa U Npu noxapax norubatoT. 3acennTb CaMOCTOSTENbHO BbIrOpEBLLUME TEPPU-
Topuu 3HTOMOGdaru He MOryT B Te4eHue MHOrMx NieT. OcBo60AMBLUMCL OT KOHTPO-
Nt 3HTOMO(aros, CMOMPCKUIA LLeNKONPS AAET MOLLHbIE BCMbILUKU Pa3MHOXEHMUS,
YHUUTOXas Talry Ha OrpoMHbIX nnowaasx. EcrecteeHHoe BO306HOBNEHUE YHUY-
TOXEHHOM Talru (T. H. WenkonpsigHWKoB) nponcxoamT B Teyenne 100-500 ner.
ConepxaHue KynbTyp 3HTOMOdAros cCMOMPCKOro WenKonpaaa U ApYrux BaXKHew-
WKX BpeauTenei necos Poccum ¢ Lenbio X CBOEBPEMEHHOM PEUHTPOAYKLMM Ha
TEPPUTOPUM, TAE OHM MO KAaKUM-TMOO MpUUMHAM UCYE3NU, MO3BONUT NPeaoTBpa-
LWAaTb BCMbILWKM PAa3MHOXEHUS BpeaUTENS.

PenHTpooyKUMS MOXET MMEeTb NMPOCTPAHCTBEHHO-BPEMEHHOM xapakTep. Tak,
knon BpeaHas yepenawka Eurygaster integriceps Put. (Hemiptera: Scutelleridae)
0CTaeTcs Hanbonee ONacHbIM BPeAUTENEM 3€PHOBBIX KYNbTyp B OCHOBHbIX 3ep-
HocetLwwmx permnoHax Poccun. Yepenaluka uMeeT komnnekc s3HToModaros, U3 Ko-
TopbIx Haubonee addekTUBHbI aiieenbl Trissolcus grandis Thoms. n Telenomus
chloropus Thoms. (Hymenoptera: Scelionidae). OgHako BO BpeMs MacCOBOM
oTknagku auu E. integriceps Ha nongax anueenoB HET UAM OYEHb Mano, UX YUC-
JIEHHOCTb BO3pacTaeT TOMbKO TOrAa, KOrAa OCHOBHAs Macca JIMYMHOK YXKe Bbl-
wna m3 auu knona. B nHcektapum BHUMKP kynbTypa TeneHomyca 3e1eH0BaToro
T. chloropus conepXuTcs N0 OPUTMHANBHON TEXHOMOMMM HA AMLAX XULLHOTMO KJ10-
na Picromerus bidens L. (Heteroptera: Pentatomidae) (Bonkos, CMupHos, 2014).
TeneHoMyC MOXeT 6bITb pacceneH B o4ar BpeAHOM Yepenallku, rae co3aact no-
NynsuM0 B ONTUMasbHble CPOKM Hayana MacCoBOW SMLEKNAAKU BpeaUTens.
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MHOXEHWIM XBOE- U NMNCTOrpbI3yLumnx HacekoMbix B necax CCCP. — M.: JlecHas
NPOMbIWNEHHOCTb. — 527 .

Summary

THE INSECTARIUMS AS RESERVATIONS OF USEFUL ORGANISMS

Oleg Volkov, Dr.

The All-Russian Plant Quarantine Center, Moscow region, Russia

In 2015 in the All-Russian Plant Quarantine Center has been recreated

insectarium. Insectarium it is intended for the maintenance of cultures of
useful organisms. These organisms can be settled in places where they have
disappeared. Priority directions are natural enemyes of pests of a wood and
pests of grain crops.
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B/IMAHUE COCTABA UCKYCCTBEHHbIX MUTATEJIbHbIX CPEL
HA PASBBUTUE U PASMHOXXEHUE TABAYHOIO BPAXXHUKA
(MANDUCA SEXTA) B KYJIbTYPE

H.B. l@aBpunoBa, E.10. TkaueBa

Otzen 3HToMonorun MockoBCkoro 3o0napka, r. MockBa

TabauHbli 6paxxHWK (Manduca sexta, cem. Sphingidae) B npupoge pacnpo-
CTpaHeH OT ceBepHbIx parioHoB CLUA no Tponuueckux wunpot KxHom AMepuku.

JTOT BUA KYNbTUBUPYETCS YXXE AUTEeNbHOE BpeMs U WMPOKO UCMOJb3yeTCs
KaK 3KCMepuUMeHTaNbHbIM M KOPMOBOW BMA, HACEKOMbIX. TabayHbI 6paXHMK MO-
XeT MCMOMb30BaThCS TAKXKE A5 IKCMOHMPOBAHMS HA BbICTAaBKaX M B KOMNEKLUM-
ax 300napkoB. B MockoBckoM 300napke M. sexta kyneTuBupyetcs 6onee 4 net
C NPUMEHEHUEM UCKYCCTBEHHbIX MUTaTenbHbiX cpen (nanee — UIMC). Ucnonb3o-
BaHue UMC gng BblpalimBaHUS YeLlyeKpblablX NO3BONSET KPYrNOrogMYHO Noa-
LLepXMBAaTb UX KYNbTYpY NPU OTCYTCTBUM KOPMOBBIX PACTEHWIA.

Lenb paboTbl 3aknto4anacb B usyveHmm BamsaHms coctasa UIMNC Ha passutue
M pasMHoXeHue TabayHoro GpaxkHuKa. MiccnegoBaHms BKIYanm B cebs usyye-
HMe CnefylowWwMX NokasaTesei: NPOLEHT OKYK/IMBAHMS, CKOPOCTb pOCTa, Macca
KYKOJIOK, @ TaK)Xe CMepTHOCTb M XapakTep Bpaka Ha CTafusax KYKOKM U UMaro.

MccnepoBaHns npoBOAMAMCH Ha OCHOBE peLenTypbl, pa3paboTaHHOW
A.A. 3aropuHckum (MockoBckuit 3oonapk, MIM33 um. AH. Cesepuoa PAH)
(Tabn. 1).

KntouesbiMu komnoHeHnTamu UMC B uccnenoBaHUsIx SBASIUCD BUTAMUHHDBIV
KOMMIEKC M 3apOAblLUM MLLIEHMLbI.

B tabnuue 2 npencraBneHbl BUTaMUHbI, BXOASLLIME B COCTAaB BUTAMUHHOMO
KOMMnekca.

[na nccneposaHuin 6oi1m ncnonbaoBaHbl NIMC ¢ M3MEHEHHBIM MPOLEHTHBIM
COOEPXKAHMEM KAXKAO0MO M3 YKa3aHHbIX Bblle KOMMNOHEHTOB OT 3TanoHHoro: 100%
(koHTpOnbHBIE Tpynnbl), 75%, 50%, 25%, 0%. [Ing kaxporo coctasa 6wi10 cdop-
MWpPOBAHO No 3 rpynnbl 13 30 AnunHOK M. sexta ¢ Bo3pactoM 0—-1 aeHb. JInunHkm
COLEPXKANUCh B KOHTEMHEpax, 06beM KOTOPbIX YBENUUYMBA/CS MO Mepe B3pocie-
HUS U YBENIMYEHUS PA3MEPOB XUBOTHBIX.

B pesynbrate nccnenoBaHuii 6b1iM nonyveHbl Cieayolime AaHHble: Hanbonb-
LM NPOLLEHT OKYKNUBaHMs (73,3 %) MoKa3anu KOHTPOJIbHbIE rPynbl, a TaKxXe rpyn-
nbl, BblpaueHHble Ha UMC ¢ yMeHbLIEHHbIM KONMYECTBOM BUTAMUHHOIO KOMMeK-
ca (75% ot atanoHa). UccnenoBaHng nokasanu, 4To C yMeHbLUEHMEM NPOLLEHTHOro
COpepXXaHusl BUTAaMUHHOTO KoMmnekca B coctase MIMC yMeHbWanocb KOan4YecTso
6narononyyHo OKYKJIMBLUMXCS 0cober B Kaxaon rpynne. Tak, Npyu yMeHbLUEHWUM
CoaepXXaHWsl BUTAMUHHOMO KOMMJIeKCa B 1Ba pa3a CpeaHUi NPOLLEHT OKYK/IMBaHUS
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coctasun 40%, B ueTbipe — 34,4%. [pu OTCYTCTBUM JAHHOTO KOMMOHEHTA B COCTaBe
UMNCyepes3 9-11 pHert Hactynana 100% cMepTHOCTb IMUMHOK.

Ta6bnuua 1/ Table 1

Cocras UMC (3tanoH) / Composition of the Artifitial diet (standard)

Komnonent / Component Macca, r / Weight, g
3apogbiwu nwenuupl / Wheat germ 600,0
Coesbiit 6enok / Soybean protein 600,0
Caxap / Sugar 500,0
CoeBas knetyatka / Soybean fiber 1500,0
KapparuHaH / Carrageenan 100,0
ButamuuHbIl komnnekc / Vitamin complex 60,0
AckopbuHosas kucnota / Ascorbic acid 80,0
Cop6uHoBas kucnota / Sorbic acid 60,0
Curoctepon (xonectepon) / Sitosterol (cholesterol) 20,0
Cynbdat HeomuumHa / Neomycin sulphate 2,5
Conu Beccona / Wesson’s salts 100,0

Ta6bnuua 2/ Table 2

BuTaMuHbI, BXOASLME B COCTAaB BUTAMMHHOIO KOMMnekca/

Vitamins included in the vitamin complex

Butamu / Vitamin

Conepxanne B 11/ Contentinlg

10000 ME

D3

1000 ME
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Butamuu / Vitamin Copepxanue B 11/ Contentin1g
E 10,0 mr/mg
B1 2,0 Mr/mg
B2 4,0 mr/mg
B3 20,0 mr/mg
BS 10,0 mr/mg
B6 1,5 mr/mg
B7 15,0 mkr/ug
B9 500,0 mkr/ug
C 25,0 Mr/mg
K3 1,5 mr/mg

Puc. 1. [ycenmua Manduca sexta va UNC. @oto: H.B. laspunosa /
Fig. 1. Larvae of Manduca sexta on an artifitial diet. Photo by: N. Gavrilova
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Puc. 2. Kykonku Manduca sexta:
HOpManbHas (Bbilue) 1 ¢ Mop(ono-
TUYECKUMM M3MEHEHUAMM (HIKe).
®oro: H.B.TaBpunosa /

Fig. 2. Pupa of Manduca

sexta: normal (above) and with
morphological deformations
(below). Photo by: N. Gavrilova

Hanbonee BbICOKYD CKOPOCTb OKYK/IMBAHWS MOKa3anu JIMUMHKM, copepKa-
LIMecs Ha 3TaloHHbIX KopMax. CKOpOCTb pocTa ryceHuL, NOCTENEHHO CHUXKaNACh
C YMEeHbLUEHWEM KONMYeCTBa BUTaMMHHOro komnnekca. C yMeHblleHHeM coaep-
YKaHMS BUTAMMHHOTO KOMMIEKCA CHWMXKANacb mMacca Kykosnok. B rpynnax c 50%
n 25% copepxxaHMeM BUTAMMHHOIO KOMMJIEKCA OTMeYeHbl NpoBaeMHble INHb-
KM (HaumMHag co 2-ro BO3pacTa), a Takxe bonee BnegHas OKpacka y JMYMHOK.
CKOpoOCTb pOCTa M pa3BUTUS HaMpsAMYK0 KOppenupyeT C YPOBHEM BIAXHOCTU
BHELLHEeW cpeapbl.

YCTaHOBNEHO, YTO NPU YMEHbLUEHUWU KOIMYECTBA BUTAMUHHOIO KOMMIEKCa
MOBbLILLANCA NPOLEHT UMAro U KYKOSIOK C HApYLUEHWUSIMU Pa3BUTUS. XapaKTep 3TuUx
HapyLIeHWI 3aKYancs B CIeayLEeM: Y KYKONoK Habntoaanucb He NoIHOCTbIO
XUTUHWU3UPOBAHHbIE MOKPOBBI; Y MMAro MioXo pacrnpasasancCh Kpbibs, NposiBAs-
nacb ux aedopmaums, pa3fBOeHHOCTb X060TKa, y CaMOK 0TMEYanochb Hernpomnop-
LIMOHANbHO TONCTOE, rpyLleBMAHOE OpPHOLLKO.

Mpu ncnonb3oBaHMK Ang BbikapMmanBaHus ryceHut, UIMC pasHbix COCTaBoOB
6blna BbISBIEHA NPsSiMas 3aBUCUMOCTb: C YMEHbLUEHUEM KOMYECTBA 3apobilueit
MWEHWULbI CHUXANUCh BCE MOKA3aTenn: MpPOLEHT OKYKIMBAHUS, CKOPOCTb POCTa
JIMYMHOK, Macca KyKO/OK; BO BCEX IPynnax, KpoOMe 3TanoHHOM, Habnwoaanuco
6nenHas oKpacka IMYMHOK M NpobnemMHas nnHbKa. Takke Bblnn 0TMeYeHbl MHO-
YKECTBEHHbIE HapYLUEHWS Pa3BUTUS Y KYKONOK U uMaro. Kykonku 6biam nnoxo xu-
TUHWU3UPOBAHHBIMU, MOPLLMHUCTBIMU, MEJTKUMMU, C PA3NIMYHBIMU HapocTamu. Mima-
ro BbIBOAMJIUCb OYEHb MEKMMM, MIOX0 PaCrpaBASAMCh, Y CAMOK HabNoaanoch
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HenponopLMOHanbHO TONCTOe, rpyweBnaHoe 6ptowko. B rpynne ¢ 25% copep-
YXaHMEM 3apoAblLeit NweHULbl OT 3TaNIoHa BCe KYKOIKM uMenu gedekTbl. TeM He
MeHee 13 6oJbluei YacTu KYKONOK BbiBENUCh MMaAro. B oTcyTcTBMe 3apogbiweit
nweHuupbl Habnpanacb 100% cMepTHOCTb NIMYMHOK.

Mcxops v3 nonyyeHHbIX AAHHbIX, MOXHO CAenaTb BblBOA, Y4TO A0MYCTUMO
yMeHbLLUeHWe CoAepXKaHUs BUTAMUHHOIO KOMNAeKca A0 75% oT 3aTanoHHOro 3Ha-
YeHMs Npu cogepXKaHun BpakHUKOB M. sexta B KynbType.

Summary

INFLUENCE OF THE COMPOSITION OF ARTIFICIAL DIET ON
GROWTH OF LARVAE AND REPRODUCTION
OF THE MANDUCA SEXTA IN CULTURE
Nadezhda Gavrilova, Elena Tkacheva

Entomology Dept. of the Moscow Zoo, Moscow, Russia

Manduca sexta is popular as fodder and as experimental insects. It can be
used also for exhibition.

We studied the changes of feed composition to the following indicators:
the percentage of pupation, the growth rate, weight pupal, mortality and
morphological deformation in the pupal and adult moths.

At the core of feed mixtures was a recipe created by A. Zagorinsky (the
Moscow Zoo & the Severtsov Institute of Ecology and Evolution of the RAS)
(Tab. 1).

The key components of feed mixes for research were vitamin complex
(Tab. 2) and wheat germ.

Were used the feed mixes with the following percentages of aforecited
components (from baseline) for the study: 100% (control group), 75%, 50%,
25%, 0%. Each composition was used for 3 groups of 30 larvae of M. sexta.

With reduction in the amount of vitamin complex or germ of wheat seed,
all the indicators were down. In all groups, except for the control group and
group with 75% content of vitamin complex, observed a pale coloring of the
larvas and problematic molting. In addition, we found the morphological
deformations of pupae and adults: bad chitinized, wrinkled, small, with different
growths. Adults were very small, had poorly straighten wings; the females were
disproportionately thick, with pear-shaped abdomens. In the group with 25% of
the content of wheat germ all the pupae were defective. In the absence of any
component of 100% mortality was observed.

Our studies have shown that reducing the amount of vitamin complex in
the feed to 75% from the standard valid for cultivation of M. sexta in captivity.
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WOLBACHIA PIPIENTIS — PENPOLYKTUBHbIH CUMBUOHT
HACEKOMbIX
N.N. TopsueBa

UHcTuTyT 06weit reneTuku um. H.A. Basunosa PAH, r. MockBa

Wolbachia pipientis — 3HBOCMMOBUOTUYECKAs anbda-npoTeobakTepus, WMH-
duumpytowas okono 40% BMAOB Ha3eMHbIX YNEHUCTOHOrMX (Zug, Hammerstein,
2012). W. pipientis aBnsieTcs TUNOBLIM U €LMHCTBEHHLIM NPEACTaBUTENEM pofLa
Wolbachia, Bxopawmm B nopanok Rickettsiales. Bua o6pasoBaH MHOXeCTBOM pe-
NPOAYKTUBHO M30MPOBAHHbIX LUTAMMOB, 06beauHseMbix B 17 cyneprpynn.

Wolbachia BnnseT Ha penpoayKUMIO YIEHUCTOHOIUX, AETEPMUHUPYS LIUTO-
nnasmatuyeckyto Hecosmectumocte (UH) (Yen, Barr, 1971), naprteHoreHes
(Stouthamer et al., 1999), demununzaumio (Rousset et al., 1992) n anapoumn
(Jiggins et al., 2000). CnepcTBreM nocnegHUX Tpex 3PHeKTOB SBASETCS MOSB-
nexue y nHobuumposaHHbix Wolbachia caMOK UCKNKOUYUTENBHO UK MpenMmyLle-
CTBEHHO XXEHCKOro MOTOMCTBA.

LLH paccmaTtpmBaeTcs Kak YCIOBHast MyXCKas CTEpUAbHOCTb. IO PEKT onucax
ANs npencTaBuTenen Bcex oTpsaoB HacekoMblix. OH BO3HMKAET npu CKpeLimBa-
HUSX 0CODEeN, HeCyLLIMX pa3nnYaloLLMecs LUTOMIa3MaTUYecKue 3neMeHTbl — 1nbo
Npu CKpeLLMBaHMUAX MHOULMPOBAHHbIX CaMLLOB C HEMHPULMPOBAHHBIMK CaMKa-
Mu, MO0 B CKpewmBaHuax ocobew, Hecylmx pasnuyHble wrtammel Wolbachia.
Lntonornyeckum mexaHusmom LIH sBnsioTcs HapyweHns nepBoro MutoTMye-
CKOTO peneHus, 0bHapyxmBatowuecs B MeTadase 1 Npossgowmecs B aepekrax
KOHOEHCALMM OTLLOBCKOrO XpOMaTHHa. BeposiTHbIM MeamMaTtopoM aencremns bak-
TEpUM MOXKET ObITb INMUFEHETUYECKM HACNeayeMblit PakTop, CBS3aHHbIW C XpoMa-
TWUHOM OTLLOBCKOTO reHoMa. ®eHoTtun LLH MoxeT bbITb CynpeccupoBaH; pesynbTa-
TOM Cynpeccuu CTaHOBUTCS NOSIBNEHUE XXU3HECNOCOOHbIX 3MOPUOHOB.

lapmeHozeHe3, neTepMUHMpOBaHHbIM Wolbachia, w3BecteH y npencTaBu-
Tenei OTpsaa MNepenoHYaTOKPbIIbIX — FanaOAMNIOUMOHbIX HAe3OHUMKOB pPOAOB
Trichogramma v Asobara v y TpuncoB. B 601bLUMHCTBE M3YYEHHbIX CTy4aeB MEXAHW3-
MOM MapTeHOreHe3a AB/SETC raMeTMYeckas AyninMKauus B NEPBOM MUTOTUYECKOM
[leNeHnn — OCHOBHOM, HO He €AMHCTBEHHDBIN MEXAHW3M BOCCTAHOBNEHUS AUMIONINN.

QemuHu3ayus — nepeonpefeneHne nona reHeTMYeCkKMX CaMuoB. Y Hace-
KOMbIX MHAayumpyemas Wolbachia demuHmnsaumna mssectHa ans Eurema hecabe
L. (1758) (Lepidoptera: Pieridae) wn Zyginidia pullula Boh. (1845) (Hemiptera:
Cicadellidae). leHeTM4eckon OCHOBOW AeTepMuHaumn nona E. hecabe asnsetcs
XeHcKas reteporamus (ZZ/ZW), non y Z. pullula onpegensetca cuctemon XX/XO0,
Npu KOTOPOW CaMKW roMorameTHbl. DeMrHU3aLMs NOATBEPXKAEHA METOAAMM Lin-
TOreHeTUYeCcKoro aHanm3a. B HekoTopbIX Cyyasix B NOTOMCTBE CaMOK — (eMUHU-
3MPOBAHHbIX CaMLOB 0OHAPY>XMBAKITCS MHTEPCEKCHI.
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AHdpouud. AHapoumaom (B aHrmiMckom nutepatype — male-killing) HasbiBa-
0T 3 deKT, NPosBNAOWMIACS B AuddepeHLManbHOM CMEPTHOCTU 0cobeln Myx-
ckoro nona. B3pocnoe noToMCTBO MHOUUMPOBAHHBIX LMTOMNAA3MaTUYECKUMU
CMMOMOHTaMM CaMOK YMEHbLUEHO BBOE MO CPABHEHUIO C YACIIOM OTJIOKEHHBIX
UL, U COCTOUT MOMHOCTBIO WKW MPENMYLLECTBEHHO M3 0COBEeN XeHCKoro mona.
AHppoump ussecteH 6onee yem ansg 20 BUAOB HACEKOMbIX U KNeLLen.

AHppouna, BO3HMKAOWWMIA NOA BAMSHWEM BObOAxnu, onmcaH ang npeacra-
Butenen Coccinellidae, Lepidoptera, Diptera. [Moka3aHo, uto y 6abouek Ostrinia
scapulalis Walker (1859) (Lepidoptera: Crambidae) u Ostrinia furnacalis Guenée
(1854) (Lepidoptera: Crambidae) HexxM3HecnocobHbIMM OKa3bIBAOTCS IMBpUO-
HbI/NMYMHKM, Y KOTOPbIX HE COBMNAZAET reHEeTUYECKUA U PEHOTUMUYECKMI non
(kapuoTvn 1 TMN CNAANCKUHTA KNHOYEBOrO reHa 3KCNpeccuMm nona).

Ha nonynsauMoHHOM ypoBHe aHApOLMA MOXET NPUBOAUTbL K IKCTPEMANbHO-
My COBWIY COOTHOLLUEHMS NON0B B CTOPoHY camok. B 2001 r. B nonynsummn 6abouek
Hypolimnas bolina L. (1758) (Lepidoptera: Nymphalidae) octposa Camoa Ha 100 ca-
MOK MPUXOAMICS OOMH CaMel, M Takoe COOTHOLUEHWE MONIOB B NONyNaUMM Noa-
aepxusanocb okono 100 net (400 nokoneHuit). OTBETOM HA aHAPOLNA CTAHOBUT-
cs B6bicTpOe pacnpocTpaHeHue B MHOULMPOBAHHBIX NONYNSIUMAX LOMUHAHTHOM
CUCTEMBI CYNpPECCUM, B MPUCYTCTBUE KOTOPOWM BbDKMBAET YaCTb MHPULMPOBAHHbIX
Wolbachia camu,0B.
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Summary
WOLBACHIA PIPIENTIS — REPRODUCTIVE SYMBIONT OF INSECTS
Irina Goryacheva, Dr.

The Vavilov Institute of General Genetics of the RAS, Moscow, Russia

Wolbachia pipientis is an endosymbiotic a-proteobacterium, infecting about
40% of ground arthropods species (Zug, Hammerstein, 2012). W. pipientis is
typical and the only member of genus Wolbachia, belonging to Rickettsiales
order. The species is formed by variety of reproductively isolated strains,
combined in 17 supergroups.

Wolbachia influences on reproduction of arthropods determining
a cytoplasmic incompatibility (Cl) (Yen,Barr,1971),parthenogenesis (Stouthamer
et al., 1999), feminization (Rousset et al., 1992) and androcide (Jiggins et al.,
2000).A consequence of the last three effects is predominantly or predominantly
female offspring of Wolbachia infected females.

Clis considered as male sterility. The effect was described for representatives
of all orders of insects. It appears in case of crossbreeding of individuals having
different cytoplasmatic elements or in case of crossbreeding of infected males
with non-infected females or in case of crossbreeding of individuals having
different Wolbachia strains. Cytologic mechanism of Cl is malfunctions of first
mitosis, discovering in metaphase and exhibiting in defects of condensation
of paternal chromatin. The probable mediator of bacterium action might be
epigenetically inherited factor, related with chromatin of paternal genome.
Cl phenotype can be suppressed; the result of suppression is appearance of
viable embryos.

Parthenogenesis, determined by Wolbachia, is known in the representatives
of Hymenoptera order — haplodiploid parasitic wasps of genera Trichogramma
and Asobara — and thrips. The mechanism of parthenogenesis is a germline
duplication of the first mitotic division — the main but not the only mechanism
for restoration of diploidy.

Feminization — redefinition of sex of the genetic males. In insects the
feminization induced by Wolbachia is known in Eurema hecabe L. (1758)
(Lepidoptera: Pieridae) and Zyginidia pullula Boh. (1845) (Hemiptera:
Cicadellidae). Genetic basis of sex determination of E. hecabe is female
heterogamy (ZZ/ZW), sex of Z pullula is determined by XX/X0 system, when
females are homogametic. Feminization is confirmed by cytogenetic analysis.
In some cases, the intersexes were found among posterity of females —
feminized males.

Androcide (in english literature — male-killing) is an effect, revealing in
differential mortality of male individuals. Adult posterity of the infected by
cytoplasmatic symbionts females is reduced two times in comparison with
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number of laid eggs and consists completely or predominantly of female
individuals. Androcide is knows in more than 20 species of insects and acari.

Androcide determinated by Wolbachia is described in representatives of
Coccinellidae, Lepidoptera and Diptera. It was shown that in Ostrinia scapulalis
Walker (1859) (Lepidoptera: Crambidae) and Ostrinia furnacalis Guenée (1854)
(Lepidoptera: Crambidae) the embryos/larvae whose genetic sex doesn’'t match
phenotypic one (karyotype and type of sex expression key gene splicing) turn
to be inviable.

At the population level, the androcide can cause an extreme shift of sex
ratio towards females. In 2001 in Hypolimnas bolina population of Samoa
Island there was 1 male per 100 females and this sex ratio in the population
was maintained approximately 100 years (400 generations). A fast spread of
dominant suppression system in infected populations in presence of which
some portion of males infected by Wolbachia survives becomes a feedback to
the androcide.
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BOJIbLLOE 4yAO KPOLUEYHbIX MAYKOB: O NMOBEOEHUA
MNAYKOB-CKAKYHYUKOB (SALTICIDAE)
M. fie Arpot, Jl. Peronun?, 3. MopeTTo?

Kacdenpa obweit ncuxonoruu Yuusepceutera Magyw; 2Myzeid dcanonuc, Magys, Uranus

WHcekTapun — 310 MecCTo, rae noceTuTeny nonagarT B YyAeCHbId MUHMA-
TIOPHbIA MUp 6ecrno3BoHOYHbIX. Cpean MHOXECTBA BUAOB €CTb TaK Ha3blBaeMble
«bnaroBble BMAbI»: OHWU B NepPBY o4Yepeib NPUTArMBALOT, 04apOBbIBAOT U YAMB-
NAKT noceTUTener 3KCno3uumun. Hawa ocHoBHas Lenb — pacckasaTtb NoceTuTe-
NSM O HAyYHbIX OOCTUXEHUSX, MPUPOLOOXPAHHOMW M UCCNeLOBaTENbCKON Aes-
TENbHOCTU B AAHHOM obnactu. B cBa3n ¢ 3TuM Mysen xuBbix 6€CNO3BOHOUHbIX
Scanonuc n Kadenpa obuwen ncuxonorun Yausepcuteta Magyv nccnenyor kpan-
He HeobblYHOE CEMENCTBO NAayKOB — ceMeicTBO MaykoB-ckakyHUMKoB (Salticidae).

B nocnepHue roabl HeoBblYHOE MOBEAEHWE MpeacTaBUTENe 3TOro cemMen-
CTBA NPUCTaNbHO M3yyanu Bruonoru u ncuxonoru no scemy Mupy. Ctano M3BecTHo,
YTO CKAKYHUYMKM MPUBIMKAIOTCS K XKEPTBE HE MO NpsSIMOK, a B 06xoa, 4Tobbl noao-
6patbca k Hert c3aam (Jackson, Wilcox, 1993), a ecnv oHM TepsioT XXepTBy U3 BUAY,
TO 3aMOMMHAT ee pacnonioxeHue (Tarsitano,Jackson, 1997). MIx MOXHO Hay4uTb
pa3nuyaTb ugeta (Jakob, Skow, Haberman, Plourde, 2007), a B 3aBUCMMOCTHK OT
OMbiTa B HaYase XX13HU UX NOBeAEHUE BO B3POC/IOM BO3PACTe MOXET CYLLeCTBEH-
Ho MeHsaTbes (Edwards, Jackson, 1994). Kak e cToNbKO HaBbIKOB YAEpPXMBAETCS
B MO3ry, KOTOpPbI BECUT MeHbLUe rpamMMa? Hapsay ¢ uccnenoBaHvwem Mosra nay-
KOB-CKkakyHunkoB (Menda, Shamble, Nitzany, Golden, Hoy, 2014) korHuTMBHbIE
W NoBefeHYecKne UccnenoBaHus MOMOratoT HaM NOHSTb, KaK 3TW Nayku BOCMpU-
HMMatoT Mup. B noknage naH 0630p CyllecTBYHOLLEH nuTepaTypbl U HOBEMLIMX
OTKPbITUI, CAENaHHbIX B HaLel nabopaTopun.
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Summary

GREAT WONDERS IN TINY SPIDERS: STUDYING
THE INTELLIGENCE OF SALTICIDAE
M. De Agrot, L. Regolin?, E. Moretto, Dr.?

! Department of General Psychology, University of Padua, 2Museum Esapolis, Province of Padua,
Italy

Insectariums are places where visitors are introduced to the wonders of
the small living world of invertebrates. For this purpose are taken into account
"flag species” that, besides their possibility to be maintained in a living
exhibition, can fascinate, excite, surprise and amuse visitors. The main goal is to
educate the public on important matters like scientific knowledge, conservation,
ecology and cognition. Also for this reasons, Esapolis, the living invertebrates
Museum, and the Departement of General Psychology of the University of
Padua are carrying out researches on a very peculiar group of invertebrates:
the jumping spiders.

In recent years, jumping spiders have been extensively studied by biologists
and psychologists around the world, in order to understand the remarkable
behaviour that they express. They have in fact been observed following a detour
instead of a direct path towards a prey in order to approach it from behind
(Jackson, Wilcox, 1993) and their ability to keep in memory the position of
the latter even when losing sight of it was demonstrated (Tarsitano, Jackson,
1997). They are able to learn in a training environment to discriminate colours
(Jakob, Skow, Haberman, Plourde, 2007) and can change significantly their
adult behaviours depending on their experiences during the first stages of
life (Edwards, Jackson, 1994). How can an animal have such a wide variety
of skills with a brain that weighs less than a gram? Along with studies on the
functioning of the brain of Salticidae (Menda, Shamble, Nitzany, Golden, Hoy,
2014), cognitive and behavioural studies are fundamental to understand how
those animals see the world. The existing literature will be presented, along
with the most recent findings obtained in our laboratory.
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BO3PACT U PEMPOAYKTUBHASA CTPATEMMA HACEKOMbIX
HA NPUMEPE ABYNATHUCTONO CBEPYKA
GRYLLUS BIMACULATUS (ORTHOPTERA: GRYLLIDAE)
M.K. )XeMuyxHuKoB, A.M. Jlynnuku, A.H. Knsizes

WHCTUTYT 380MI0LMOHHOI duanonorum u buoxummm um. U.M. Ceuerosa PAH, r. C-Metepbypr

Bo3pacT MBOTHOrO BAMSIET HAa BbIPAXKEHHOCTb €r0 NOMI0BOr0 NOBEAEHUS U pe-
NPOLYKTUBHYIO CTpaTeruio. Tak, nocneaHue UcCnenoBaHus, NpOBEAEHHbIE B HALLen
nabopatopmu, NPOAEMOHCTPUPOBANM CXOAQHOE sBNeHWe B Buonormm 6ecnosBo-
HOYHbIX — ABYNATHUCTbIX cBepukoB (Gryllus bimaculatus). Ha nepBoM 3tane uc-
cnefoBaHWit HaMK Bblo YCTAHOBIEHO, YTO B MPOLLECCE UHAMBUAYANbHOTO Pa3Bu-
TUS NPU3bIBHOW CUTHAN CaMLA UMEET BbIPAKEHHYIO TEHAEHUMIO K CHUXEHMIO ero
(curHana) «kayecTBa»: yMEHbLUAETCS aMMINTYAA CUrHaA M YKOpauMBaEeTCs AJIMHa
MyNbCOB, YBENUUMBAKOTCA MEXMYNbCOBbIE U MEXCEPUIAHbIE MHTEPBabl (PKeMuyx-
HukoB, KHsizeB, 2015). Ha BTopoM 3Tane 6bi10 NpoAeMOHCTPUPOBAHO, YTO CaMKM
CMocobHbl pacno3HaBaTh 6os1ee CcTapbiX U MOMOABIX CAMLOB MO CTPYKTYpPE Npu3blB-
HOro CMrHana Npu paBHbIX AMNAUTYAAX aNbTEPHATUBHBIX CTUMYNOB. [MpK 3TOM BO3-
pacT CaMKM He BIMAN Ha ee U3bMPaTeNbHOCTb MO OTHOLWEHMIO K aNlbTEPHATUBHBIM
curHanam. Ha gaHHOM 3Tane OTKPbITbIMU ANS AaNbHEWMLIErO M3YYEHUS OCTaKTCS
BOMPOChI, Kak 3TO SIBNEHUE OTPAXAETCs HA PenpoAyKTUBHOM CTpaTerMn ABynsT-
HUCTOrO CBEpPYKA B NMPUPOLE M MOXHO /IM UCMONb30BaTh NOLOOHbIE MCCIen0Ba-
HMS Ons pa3paboTkmu 6onee NMporpeccMBHbIX METOLOB BeAEHWS NabopaTopHbIX
KyNbTyp HacekoMbIX. JT0BOMNbITHBIM NPeACTaBASeTCs TakxKe U3ydYeHue Kopennsauum
YaCTOTHO-BPEMEHHbIX MapaMeTPOB NPU3bIBHOMO CUrHana (BTOPUYHOrO MOJOBOrO
NMPU3HAKa) caMua C NepBUYHBLIMU MOSIOBbIMKU MPU3HAKaMK, U CNIEAOBATENbHO, CO
CNOCOBHOCTBIO K pENPOAYKLIMU.

Jlutepartypa / References
1. XemuyxHukos M.K.,KHa3es A.H.,2015. 3mMeHeHMe napaMeTpOB NPM3bIBHO-
ro curHana ceepuka Gryllus bimaculatus Deg. B npouecce HAMBUAYANbHOIO
pa3BuTus / XKypHan 3BOMOLMOHHOM Bruoxumun un dusmonormu. T. 51 (4). —
C.307-310.
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Summary

AGE AND REPRODUCTIVE STRATEGY OF INSECTS FOR EXAMPLE
GRYLLUS BIMACULATUS (ORTHOPTERA: GRYLLIDAE)
Mikhail Zhemchuzhnikov, Dr., Alexander Lunichkin, Dr., Alexander Knyazev, Dr.
The Sechenov Institute of Evolutionary Physiology and Biochemistry of the RAS,

St-Peterburg, Russia

The preliminary data on ontogeny of the calling song of Gryllus bimaculatus
is presented in this abstract, as well as an overview of our recent research about
female preference to males of different ages.
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MACCOBOE PA3BEOEHWUE MYCTbIHHOMA CAPAHYM
(SCHISTOCERCA GREGARIA)
HA UCKYCCTBEHHOW MWUTATENbHOW CPELE
A.A. 3aropuHcKuii

Otaen 3HToMonorum MockoBCKOro 300mapka, . Mocksa

CapaHya — 0AMH M3 NYYWMX XMBbIX KOPMOB A1 MHOIMX TeppPapUyMHbIX
YXMBOTHbIX, @ TaKXKe HEKOTOPbIX NTUL, U MAeKonuTarLwmx. Beicokas nutatensHas
LLeHHOCTb 3TMX HACEKOMbIX OObBSCHAETCS 3HAYMTENbHBIM COAEpXaHWeM Oenka
M HWU3KOWM XXMPHOCTbIO. KpoMe TOro, IMYMHKM U MMaro capaHyu, Kak npasuio,
0YeHb NpUBNEKATENbHbI A1 HACEKOMOSAAHbBIX XMBOTHbIX. OLHAaKO MaccoBoe pas-
BEAEHME 3TUX HACEKOMbIX COMPSXXEHO C psSAOM TpyaHocTel. B nepByto ouepenb,
3T0 HeobXOAMMOCTb MCMOMb30BAHUS AN KOPMJIEHWUS JIMUMHOK MONYYEHHbIX
rMAPOMNOHHBIM  METOAOM POCTKOB MLIEHULbI, MPOU3BOACTBO KOTOPbIX TpebyeT
60/1bLUMX NNOLWALEN, CYLLECTBEHHbBIX PACXOL0B 3EKTPOIHEPTUM HA OCBELLEHME
W 3HauuTenbHbIx TpyposatpaT (bepesuH u ap., 2008). pyras npobnema — 310
BOCMPUUMUMBOCTb HACEKOMbIX K HEKOTOPbIM BUPYCHBIM, 6akTepUanbHbIM 1 Npo-
TO30MHBbIM UHPEKLMAM, PACNPOCTPAHEHNE KOTOPbIX MOXET ObITb CNPOBOLMPOBA-
HO BbICOKOM BNAXXHOCTbIO B MHCEKTapWK, KOTOpas, B CBOK ovepenb, HEM36eXHO
NOAHMMAETCS NpW CKapManBaHuM Bonblumx 06bEMOB CBexel 3eneHu. Bce 31o
[leNlaeT capaHyy LOBObHO AOPOrMM KOPMOBbIM OGBLEKTOM U OFPaHUYMBAET BO3-
MOXHOCTU €€ UCMONIb30BaHUS.

B uenax paspelweHus BbiLEYNOMSHYTbIX TPyAHOCTeM Obina pa3pabortaHa
METOAMKA pa3BefeHMs CapaH4M Ha MCKYCCTBEHHOM MMTATENIbHOW Cpeae, npu-
MEHSBLUENCS paHee ANs BblpallmnBaHua TabauHoro HpaxHuka (Manduca sexta)
(Yamamoto, 1969). MicxopHblii coctas cpenbl Obln NOABEPrHYT HEKOTOPbIM MOLM-
buKauMaM B Lensx ee yaelwesneHus.

CocTtaB MCNonb30BaHHOM HaMK Cpeabl NpeacTaBneH B Tabaunue 1.

[lns npurotoBneHus cpeapl arap pacTBOPSM B KUMsLEN BoAe, 3aTeM A0-
6aBnsanM BCE MPOYME KOMMOHEHTbI M TWATENIbHO nepeMeLmnBany. MonyyeHHyo
cpefy pasnunBanu B KpbIWKK OT OAHONMUTPOBBIX MAACTUKOBbLIX KOHTEAHEPOB ANS
CanatoB U NOCNE OCTbIBAHUS XPAHUIIU B XONOANNbHUKE.

[lns conepkaHus UMaro 1 IMYMHOK aBTOPAMM UCMOMb30BANNCH BEPTUKASb-
Hble TeppapuyMbl (CafKu), U3roToBeHHble U3 BcneHeHHoro BX, co cteknaH-
HbIMM OBEPLAMMU U ABYMS OKHAMMU A/ BEHTUAALMM, 3aKPbITBIMU MENKOSHEN-
CTOM MeTannmMyeckon ceTkow. Pasmep TeppapuymoB coctaBnan 45x45x60 cm.
BHYTpUK Kaxporo Teppapuyma, B BEpXHER ero 4actu, 6bina ycTaHoBNEHa 3ep-
KanbHas Namna HakanuMBaHUs MOLWHOCTb 75 BT, koTOpas 6bina BkAYeHa
14 yacoB B CYTKM, @ MO CTEHKAM C MOMOLLbID METAIUYECKUX KPHOYKOB MOA-
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BELUMBANINCb KAPTOHHbIE MPOKNALKM U3-NOA UL, HeobXxoauMble AN CO34aHUS
6onbLUION NNOWaaU NOBEPXHOCTU.

TemnepaTypa BHyTpM Teppapuyma coctaensna +39°C B Hambonee npo-
rpeBaeMoM Mecte U okono +29°C B Haubonee npoxnagHoMm. [ns noppepxa-
HUS MOCTOSIHHOrO MPOWM3BOACTBA WMCMO/b30BaNM ABA Cafka ANS COAEPXKaHMS
MaToyHoro noronoebs M 10-15 capkoB Ans BblpawMBaHMS AMYMHOK. B no-
MELLEHMM MNOALEPXKMBANACL XOpOLIAs BEHTUAAUMS M TemnepaTtypa +25-26°C.
B kaxnabiM «MaTouyHUK» nomewanu okono 400 wTyk CBexenepenuHsBLIMX UMa-
ro ¢ cootHoweHneM nonoe 1:1. OTknagka auu, HaumHanacb cnycrta 7-10 oHen
¥ NPOLO/MKaNach fO ABYX MecsiLieB U Bonee. OfHaKo Nocie ogHOro MecsLa Koanye-
CTBO 5nLL, NOSTy4aeMbIX C TAaKOro 06beMa, CHUKAETCS, U NMPOU3BOAUTENEN PEKOMEH-
LyeTcs 3aMeHsTb Ha HOBbIX. /19 OTKNaAKM auL, B KMaTOMHUKMY» YCTAHABAMBAIMCH
O[HONWUTPOBbIE MIACTUKOBbLIE KOHTEMHEPDI, HAMONHEHHbIE BNAXHbBIM TOPPOM.

Ta6nuua 1/ Table 1
Coctas UNMNC/ Composition of the Artifitial diet

Komnonent / Component Macca, r / Weight, g
3apogpiwn nwennupl / Wheat germ 80,0
U3onsT coesoro benka / Isolated soy-bean protein 36,0
Caxap / Sugar 270
[poxokn kopmoBeble / Torula yeast 10,0
ButamuHHbIl KoMnnekc (npemukc) / Vitamin complex 2,0
AckopbuHoBas kucnota / Ascorbic acid 40
CopbuHoBas kucnota / Sorbic acid 2,8
Conu Beccona / Wesson's salts mixture 8,0
XonectepuH / Cholesterol 1,0
Xonuu-xnopug, / Choline-chloride 1,0
Arap / Agar 20,0
Bopa / Water 800 mn/ml
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CocTaB BUTAMMHHOIO KOMMJIEKCa (I'IDEMI/IKca) npeactasneH B Tabnuue 2.

Ta6bnuua 2/ Table 2
Cocras BMTaMMHHOro komnekca (Ha 500 mr) /
Composition of vitamin mixture (in each 500 mq)

Komnouent / Component Macca / Weight
Tuamuu / Thiamine 4,0 Mr/mg
PubodnasuH / Riboflavin 6,0 Mr/mg
Huaumusamupg, / Niacinamide 60,0 mr/mg
Kanbuus naHtoreHat / Calcium pantothenate 20,0 mr/mg
Mupunokenn HCL / Pyridoxine hydrochloride 6,0 Mr/mg
LinaHokobanamuu / Cyanocobalamin 9,0 MKr/ug
(Monuesas kucnota / Folic acid 54,0 mr/mg
buotux / Biotin 50,0 Mkr/ug
Xomux / Choline 150,0 Mr/mg
MHosuton / Inositol 150,0 Mr/mg
MABK / PABA 50,0 mr/mg

3aMeHa KOHTeMHepa NpOM3BOAMIACk Yepes Kaxable 2 AHS. 3a 3TOT CPOK B OAMH
KOHTeMHep caMKu 0TKNagpiBanm 8o 50 Kybbilek, Kaxaas U3 KOTOPbIX COAepXKana Ao
30-40 auu. KoHTerMHepsbl ¢ KybbilwKaMu MHKYBUPOBanucb npu Temnepatype +27°C
W OTHOCMUTENbHOW BAAXKHOCTU Bo3ayxa 60%. Ha 8-11 neHb KOHTeMHepbl nepeHocunn
B TEppapUyMbl AJ151 BbIpaLLMBAHUS IMUMHOK, N0 ABA HA OAUH TeppapuyM. Kak Tonbko
HaUYMHaNCa BbIXOA, U3 WL, BKIOYAAM NAMMNY U HAYMHANM KOPMUTb HAaceKOMbIX. [1ng
KOPM/IEHWS JIMYMHOK 1-2-r0 BO3PACTOB B CAA0K CTAaBWIIM MO ABE NMOJOBUHKM OQHOM
KPbILKK, ABa Pa3a B CYTKM, Yepes ronyaca nocsie BKAOYEHUS CBETa M 33 3-4 ya-
ca [0 BbIKNOYeHus. KpoMe Toro, B KaykaoM TeppapuyMe BCEraa CTosna KOpMyLLKa
C MNWEHUYHbIMK OTPYOSIMM U CYLLEHOM TPABOM, B HALLEM C/ly4ae — CYLUEHbIM YKPO-
nom. Takke aBTOpaMM yCMeLIHO UCMOb30BaN0Ch CEHO NS AEKOPATUBHBIX KPOIMKOB
M MOPCKMX CBUHOK, NpUobpeTeHHoe B MarasuHe. [pu OTCYTCTBUM CyLLIEHBIX IUCTHEB
HabN0AANUCH CYLLECTBEHHOE YXY/ALLEHWE POCTa IMYMHOK M MACCOBbIV KaHHUOANM3M.,
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[na 6onee KPynHbIX JIMUMHOK KONMYECTBO KOPMA YBEMUMBANMU MO Mepe
noefaHus — A0 YeTbipex LenblX KpbllleK ABa pasa B CYTKU AAS IUYMHOK 5-ro
Bo3pacTa. B onucaHHbIX yCnoBUSX MPOSOMKUTENBHOCT PasBUTUS JIMUMHOK A0
Hayana SMHbKM Ha MMAro cocTaBnsfa B cpefHeM 21 faeHb, YTO JaXe MeHblue
NPOAO/IKUTENIBHOCTM Pa3BMTUS CapaHyM, YKa3aHHOM B nuTepaType ans ocoben,
BbIPALLEHHbIX HA ecTecTBeHHbIX Kopmax (KomnaHuesa u ap., 2004). A ¢ ogHoro
Cagka HaM ypaeanocb nonyuntb Ao 1500 nnumnHok nocnepHero Bo3pacta. Mpu
3TOM ONTUMANbHast MIOTHOCTb KPYMHbIX IMYMHOK B CafKe, MO HALIEMY MHEHMUIO,
coctasnset 700-800 ocober.

3akntoueHue

OnucaHHas HaMK TEXHONOIMS pPa3BeLeHuUs, HECMOTPS Ha OTHOCUTENBHO Bbl-
COKYH CTOMMOCTb KOpMa, MO3BOJISIET CYLWECTBEHHO YNPOCTUTb MAacCOBOE Bblpa-
LWMBaHWE CapaHyn. 3a CYET TOrO, YTO MCKYCCTBEHHAs cpena bonee nutatenbHa No
CPaBHEHUIO C NINCTbSIMU PACTEHUM, TMUYMHKM NOELAKOT ee MeHbLUe, YTO ynpoLlaeT
KOHTPOJb BAAXKHOCTM U NO3BOASET COAEPXKATb IMUMHOK B HOee BbICOKOW MAOT-
HOCTW, 6€3 pucKka pacnpocTpaHeHus MHOeKUMIA. Mcnonb3ya OaHHYK METOAMKY
BbIpALLMBAHMS, MOXHO NonyyaTb B CyTkM 8o 400 ocoben capaHym Ha cTaguu npe-
AMMaro ¢ nnowaan 4 mM? (C yuetoM npocTpaHcTea, HeO6XOAMMOro s NPoXoaa
COTPYAHMKOB M 0BCNYXXMBAHMS UMW CALKOB).

JNutepartypa / References
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2. KomnaHuesa T.B., TkayeBa E.lO., bepe3nn M.B. u ap., 2005. MeToabl KynbTu-
BMPOBaHWS KOPMOBbIX HAaCEKOMbIX B MHCEKTapuM MOCKOBCKOro 3oonapka /
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Summary

MASS REARING OF DESERT LOCUST (SCHISTOCERCA GREGARIA)
ON ARTIFICIAL DIET
Andrew Zagorinskiy

Entomology Dept. of the Moscow Zoo, Moscow, Russia

Locusts are perfect feeder insects for most of insectivorous reptiles,
birds and mammals. But the breeding process of these insects includes some
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difficulties. The main problem is to provide big quantities of fresh grass.
To resolve this problem we developed a simple technology of breeding desert
locust on artificial diet, originally created for tobacco hornworm (Yamamoto,
1969).We modified this diet to make it cheeper.The composition of this diet and
the composition of the vitamin mixture (in each 500 mg) are present in Tab. 1
and Tab. 2 respectively. To prepare the diet we dissolved agar in boiling water,
then added other ingredients, and mixed it throughly. Then we ladled out the
diet into plastic lids from salad containers and stored in a refrigerator until use.
Larvae and adult locusts were kept in cages (terrariums) of size 45x45x60 cm
each with 75 watt filament lamps inside. The temperature was +39°C in
the warmest place. Lids with artificial diet, wheat bran and dried grass were
always presented in each terrarium with locusts. The developmental time was
21 day in these conditions. We obtained up to 1500 L, hoppers from 1 cage, but
the ideal density is 700-800 individuals per one cage.
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PA3BEOEHUE M'MBPUDA
SAMIA CYNTHIA DRURY x SAMIA RICINI BOISDUVAL
(LEPIDOPTERA: SATURNIIDAE)
HA UCKYCCTBEHHOW MUTATE/IbHOW CPEAE
A.A. 3aropuHckuiil, 0.A. Cepreesa?

Otnen 3nTomonorum MockoBsckoro 3oonapka, r. Mockea; 2Bcepoccuiickuii HUM necosoacTsa
M MeXaHW3aLMM NeCHOro X038iAcTBa, I. MywwkuHo, Mockosckas 06,

MaBnuHornaskm poaa Samia [aBHO COAEPXKATCA B KYNbType ANF NOAy4YeHms
wenka. Kpome Toro, HEKOTOpbIe BUAbI 3TOrO poaa MOryT 6biTb UCMOb30BaHbI NpU
HapaboTke Bruonornyecknx areHToB A1 60pbbbI C NECHBIMU BpeAUTENSIMU, A TaK-
e MOryT 6bITb NpeKkpacHbIM 06bEKTOM 4151 SKCMOHMPOBAHMS B 300MapKax BBUAY
MPOCTOTbI X Pa3BeAeHUN 1 HeOObIYHOTO CNOKOMHOro NoBeseHus baboyek. Hau-
6osiee pacnpoCcTpaHeHHbIM B KynbType BMAOM siBasieTca Samia ricini Boisdival.
Ham ypanocb pasMHOXMTb 3TOT BWA, BbIpalLMBaAs TyCEHML, HA WCKYCCTBEHHOM
nutatensHon cpene (MUMC), 0gHAKO MO HEYCTAHOBMIEHHbIM MpUYMHAM 6abouku
B BonblIMHCTBE CyyYaeB uMenu aedeKTbl KpblibeB. 3Ta NpobneMa paspelmnnach
nocne cKpewmBanHus S. ricini ¢ 61M3KOPOACTBEHHBIM BUAOM S. cynthia. JaHHbIN
rmbpua okasanca nNnoLoBUTbIM, @ 6aBOYKM UMenu KpynHble pa3Mepbl, U 60nb-
WMHCTBO M3 HUX BbIXOAMAM M3 KyKonok 6e3 aedektoB. O BO3MOXHOCTH ycnew-
HOro paseeaeHus S. ricini N3BECTHO M3 HECKONIbKMX paboT, Npu 3TOM B Ka4yecTee
ocHoBbl ang MUMC MoryT 6bITb MCNOIb30BAHbI Pa3Hble KOMMOHEHTbI, TakMe Kak
3apoapbllun nweHmubl 1 KaseuH (Riddiford, 1968) nnn nopowok 13 nnMcTbes Kop-
MoBoro pactenus (Mangammal, Devi, 2012).

[ina pasBegeHUs 3TUX NaBAMHOMMA30K aBTopamu 6bina paspabotaHa UMNC Ha
OCHOBE 3apojblllei MWeHMLbl U M30n9Ta coeBoro benka. [ng npurotoBneHus
cpenpl COCTaBNANach cyxas cMecb KoMnoHeHToB (Tabn. 1), koTopas 3anuBanach
Kunawew BOAOM NPU NPUIrOTOBNIEHWM rOTOBOro KopMa. CoCTaB BUTAMUHHOTO npe-
mukca (Ha 500 Mr npeMukca) npeacrasieH B Tabnuue 2.

Ins npurotoBneHus 1 kr cpenbl K 200 r cyxoro nopowka gobasnsnock 800 mn
kunswen soapl. CMecb TWATeNbHO MepemellnBanach, nocne yero gobasnancs
dopmanuH n3 pacyeta 2 mMn Ha 200 r cyxon cmecu (Ha 1000 r cmecu ¢ BogoM
COOTBETCTBEHHO) M IbHSHOE MAc/0 U3 pacyeta 8 MA Ha aHaNOrMYHOe KONUYEeCTBO
NMpOYMX KOMMOHEHTOB, NOC/IE Yero CMech NepemMeLIMBanacb NOBTOPHO. [onyyeH-
Has cpefa OCTY)Kanacb M XpaHUNach B XONOAWUbHUKE [0 MCMOAb30BaHMS, HO He
bonee ABYX Hepenb.
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Ta6bnuua 1/ Table 1
Coctas UMC/ Composition of the Artifitial diet

Komnonent / Component Macca, r/Weight, g
3apogbiwy nwenuupl / Wheat germ 600,0
U3onat coeBoro benka / Isolated soy-bean protein 500,0
Caxap / Sugar 500,0
CoeBas knetyatka / Soybean fiber 1000,0
ButammuHHbI KoMnnekc (mpemmkc) / Vitamin complex 30,0
AckopbuHosas kucnota / Ascorbic acid 80,0
CopbuHosas kucnota / Sorbic acid 60,0
XonectepuH / Cholesterol 20,0
Xonun-xnopug, / Choline-chloride 1,0
KapparuHaH / Carrageenan 150,0
Metun-4-ruppokcubensoat / Methyl-4-hydroxybenzoate 30,0

[lns BblpalMBaHMs ryceHUL, NEPBOro 1 BTOPOro BO3PacTOB UCNONb30BAUCH
CTeKNSHHbIe Yawku MNetpu guametrpom 10 cM. Ha fHO KaxAoM YalwKu nomelua-
Nacb NNacTMKOBas CeTka C f4erkom 5 MM, Ha KoTopyto Bbiknagbsieanacb UIMC,
Hape3aHHas TOHKMMM NONOCKaMU. Monoable ryCeHWLbl BbICAXXMBANUCH HA CETKY
Bokpyr UMMC B konnyectBe 50 wTyk Ha OAHY Yawwky. B panbHenwem oHn copep-
Xanucb B KAMMokaMepe npu temnepatype +26°C M OTHOCUMTENbHOWM BNAXXHOCTH
Bo3ayxa 60%. [lnvHa cBeToBOro AHs coctaBnana 15 yacos. [locne nMHbKM BCeX
ryCeHWU, Ha 3-M BO3PacCT OHWM MepecakmBanucb B HonbluMe MAOCKME NIACTUKO-
Bble KOHTeMHepbl pa3mepoM 40x30x5 cM ¢ xopoluein BeHTUAsiumen, no 100 oco-
6ell Ha KoHTelHep. Ha AHO KaXXA0ro KOHTeMHepa yCTaHaBAMBaNach NaacTMKOBas
CeTka C s4erkon 7 MM, cnerka NpMnogHaTas Hag AHOM KoHTelHepa. Kopm pgo-
6aBnanca no Mepe HeobxoaMMOCTH. YOOpKa OCTaTKOB KOPMa M 3KCKPEMEHTOB
ryceHuL, Mpon3BOAMNAach exxefHeBHO. B TakMx ycnoBuaX ryceHuubl Bbipactanu oo
3aBeplieHus nocneaHero Bo3pacta. Kak Tonbko B rpynne nosiBASIMCH NyCeHULLb,
rOTOBbl€ K OKYKJ/IMBAHWIO, KOHTEMHEP C MPUMNOLHATON KPbILWKOM, NO3BONAIOLLEN
ryceHmMuaM BblOMpaTbC HApPYXKy, YCTaHABAMBANCS BHYTPWU OONbLION KAapTOHHOM
KOpobku. Mexay cTeHkaMu KOpOOKM M KOHTElHepa MOMELLaInCb CKOMKaHHbIe
raseTbl, B KOTOPbIX MYCEHWLLbI MO/ CBUBATb KOKOHbI.
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Ta6bnuua 2/ Table 2

CoctaB BuTaMuHHoro komnnekca (Ha 500 mr) / Composition of vitamin mixture

(in each 500 mg)

Komnonent / Component Macca / Weight
Tuamue / Thiamine 4,0 Mr/mg
PubodnasuH / Riboflavin 6,0 Mr/mg
HuaumHamup, / Niacinamide 60,0 Mr/mg
Kanbums nantotenat / Calcium pantothenate 20,0 mr/mg
Mupupokcun HCL / Pyridoxine hydrochloride 6,0 Mr/mg
Linanokobanamuu / Cyanocobalamin 9,0 MKr/ug
®onuesas kucnota / Folic acid 54,0 Mr/mg
buotux / Biotin 50,0 mkr/pug
Xonuu / Choline 150,0 mr/mg
Wuosuton / Inositol 150,0 mMr/mg
MABK / PABA 50,0 mr/mg

OtcTatowme B pasBUTUM TyCEHMLbI BbIOPAKOBbLIBANMCH. [Tony4eHHbIe KOKO-
Hbl COAEPXKANUCh B KNIMMOKAMepe B TaKMX Xe YCOBUSX, KaK U ryceHuubl. Mepen
BbIXOA0M MMaro KOKOHbl pa3BeLLMBaNNCh BHYTPM BOMbLIOTO CTEKNISHHOMO Teppa-
puyMa, B KOTOPOM BMOCNEACTBUMM 6aBOUKM CNapuBanmCb U OTKNAAbIBANN AiLA Ha

B6YMaXKHblE IEHTbI.

MpooomKUTENBHOCTD PA3BUTHS TYCEHUL, COCTaBNsSNA B CpeaHeEM 24 OHS, UH-
Kybaumm auu — 8 oHen, KokoHoB — 18 gHew. [1noA0BUTOCTL UMAro CUAbHO Bapbu-
poBana, HO B cpeaHeM coctasnsna 250 auu. BbpkMBaeMoCTb ryceHuL, B nepBbiX
LBYX MOKONeHusx pocturana 95%, ogHako BNOCNELCTBUM MO HEBbLISCHEHHbBIM
NpUYMHaM HabnoaaNnCb 3HaUUTENbHbIE KONebaHWs 3TOro nokasaTens.

Jlutepartypa / References

1. Mangammal P, Devi G.S., 2012. Influence of artificial diet on larvae of eri
silkworm, Samia cynthia ricini Boisduval / Madras Agricultural J., 99 (4/6):

390-393.

2. Riddiford L.M., 1968. Artificial diet for cecropia and other saturniid silk-

worms / Science, 160 (3835): 1461-1462.
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Summary
BREEDING OF THE HYBRID SAMIA CYNTHIA DRURY x SAMIA
RICINI BOISDUVAL (LEPIDOPTERA: SATURNIIDAE)
ON ARTIFICIAL DIET

Andrew Zagorinsky?, Julia Sergeeva?

*Entomology Dept. of the Moscow Zoo, Moscow; 2All-Russian Research Institute of Silviculture
and Mechanization of Forestry, Pushkino, Moscow region, Russia

To rear caterpillars we use artificial diet based on wheat germ and isolated
soybean protein. The composition of the dry mix and the composition of
the vitamin mixture (in each 500 mg) are present in Tab. 1 and Tab. 2 respectively.
To prepare the diet we add 800 ml of boiling water to 200 g of the dry powder
and mix throughly. Than we add 2 ml of formalin and 8 ml of linseed oil, mix
it again and allow to cool. Prepared diet may be stored in a refrigerator up for
2 weeks. For rearing caterpillars Ly—L, we use Petri dishes with 5 mm plastic
net on the bottom. The recommended density is 50 larvae in 1 dish. When
larvae reach third instar, they should be transferred to larger boxes. We use for
caterpillars Ls-Ls the plastic containers of size 30x40x5 cm. The temperature
for all stages is +26°C, relative humidity — 60%, the photoperiod is 15 hours
light/ 9 hours dark. For pupating, we use big cartoon boxes with crumpled paper
inside. The developmental rate was 24 days for caterpillars, 8 days for eggs and
18 days for pupae. The fertility of females — 250 eggs. The survival rate was
up to 95% in first two generations and varied in following generations.
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HOBbIE BUAObl BECMO3BOHOYHbIX B UHCEKTAPUUN
EKATEPUHBYPICKOIo 300MAPKA U OCOBEHHOCTH
MX COAEPXAHMUA
I.B. 3meesa, 0.B. YxoBa

MBYK «EkatepuHbyprckuit 300napk», r. Ekatepunbypr

EkaTepuHOYprckmii 300Mapk OTHOCUTCS K HaMMEHbLWMM MO NAOLAAM 300-
napkam Poccuitckont ®enepaumnn. Obwasa nnowaab coctaenset 2,5 ra. CBoto pa-
60Ty 300napk Hayan B 1930 r. Ha MecTe, paHee u3BeCTHOM Kak «Cag Puantuy,
n B 2015 r. otmeTun ceon 85-neTHuit obuneir. CerogHa ero KoNNeKUmMs HacunTbI-
BaeT 6onee 400 BUAOB XMBOTHBIX.

300MapK HaxXoAMTCS B CAMOM LiEHTPe ropoja, YTO HakK/MaLblBAeT Cepbe3Hble
OrPaHWYEHUs B COAEPXKAHUM TeX BUAOB, AN KOTOpbIX Gonblime pa3mepbl BO-
Nbep UMEKT NPUHLUNMANbHOE 3Ha4YeHue. B HacToswee BpeMs 04HUM U3 paLmo-
HaNbHbIX HanpaBneHui paboTbl 300napka aBnseTcs GoOpMUPOBaHUE KONNEKL MU
6ecno3BoHouYHbIX ([paves, 2015).

Haw mHcekTapuit sBnsieTcs vyactbio oTaena «fepnetodayHa», B KOTOPOM Tak-
xe BeneTcs pabota ¢ pbibamu, amdubuamm u pentuanamu. Yuet 6ecno3BoHou-
HbIX B KOMJeKUMM 300Mmapka Havat ¢ 2004 r. o 3Toro B KayectBe KOPMOBbIX
06beKTOB cofepxanoch 2 BUAa TapakaHoB — Blaberus atropos, Gromphadorhina
portentosa n My4Howm xpywak Tenebrio molitor.

B 2013 r. konnekuma HacuutbiBana 38 BWMAOB CYXOMYTHbIX M MPECHOBO-
AHbIX 6ecno3BoHOYHbIX (KyTbs, 2013), Ha AaHHbIM MOMEHT 3Ta umMdpa coctaBnser
104 Bupa (HacekoMble, NayKoobpasHbie, MHOTOHOXKM, MOJTIOCKK), 338 UCKKOYe-
HUEM MOPCKUX rMAPOBUOHTOB. M3 HMX 4 BUAA NOKa HE UAEHTUOULMPOBAHDI, B T. Y.:
1 BuA TapakaHoB-Yyepenaluek, npuHaanexawmi kK cemenctay Corydiidae (Kutan),
2 Bupa kuecsikos (Kutai, BoeTHam) u 1 Bupa uepHoTenok n3 KasaxcraHa.

bonblas YyacTb Konnekuum B HacTosLLee BpeMs He aKkcnoHupyetcs. B 2015 r.
6bl1a OpraHM30BaHa 3KCNO3MLMS € NaykoobpasHbiMu (11 BUAOB NayKoB-NTMLEEOOB
M MMNepaTopCcKUin CKopnunoH). Kpome 31oro, uMenacb Hebosnbluas 3KCNO3nLMS Ha-
CEeKOMbIX ¥ MOJIOCKOB, AE@MOHTMPOBAHHAs M3-3a aBapuiiHoro coctosHus. B 2017 r.
MJIaHUPYETCS OTKPbITUE HOBOW PaCLUMPEHHOM 3KCMO3MLMM BECNO3BOHOUHbIX.

Benetcs aktuBHas paboTa No pasMHOXEHWIO MayKoB-NTMLUeenoB. HaunHas
¢ 2014 r. Hamn 6bIN MonyyeH npunaog OT 3 BMAOB NTUULEenOB: Lasiodora
parahibana, Psalmopoeus irminia w Pterinochilus murinus, RCF (3meeBa, 2015).
KpoMe 310ro, 0XnaatoTcs KOKOHbI elle y YeTblpex BUA0B. [1Be NonbITKM MNONYy4uThb
MONoAHsK oT Brachypelma albopilosum He yBeHYanncb ycnexom.

B konnekuun HacuutbiBaetcs 15 BuaoB u3 orpsina TapakaHoBble. HoBoBBe-
[EeHNEM OTHOCUTENIbHO OCHOBHOM METOAMKM COAEepXKaHUS TapakaHOB (JIyKbsiH-
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ues, HenomHswmx, 2005; OrHes, 2002), a Takke KMBcakoB (JlagHoB, JIACKMBCKUIA,
2005) aensieTca npeobpazoBaHume cybcTpaTa. PyKOBOACTBYSICb COBETOM KOMET U3
MHCcekTapus MOCKOBCKOrO 300MapKa, aBTopbl NMOACENWAN B FPYHT CanpoTPOPHbIX
M MMKOTPOdHbIX Becrno3BoHouHbIX (Trichorhina tomentosa v Folsomia candida).
bnaropaps 3ToMy rpyHT nepecTan niecHeBeTb U 3arHUBATb, YTO 3HAYUTENBHO CO-
KpaTuno Bpems Ha ybopKy B cafkax. Takxe, MCXoas U3 ux 6Monormyeckmnx oco-
6eHHocTel (CrpuraHosa, 1980), Mbl fo6aBUNM B KavyecTBe NPUKOPMKKU HEBONb-
LIO€e KO/IMYECTBO C/IOHOBLErO HaBO3a. JTa A00aBKa MpUBAEKaNa KUCMbITYEMbIX»
6eCcrno3BOHOYHbIX, KOTOPble KOHLEHTPUPOBANMCb HA HEeW, @ Yepe3 HeKoTopoe
BPEMS OT 3KCKPEMEHTOB OCTAaBaNUCh TOJIbKO MEXaHWYECKME BOSIOKHA PaCTEHU.

C 2016 r. MHCeKTapui Havan paboTy C 2 BMAAMM PA3HOYCbIX YellyeKpblUibIX:
Manduca sexta v tmbpua, Samia ricini x S. cynthia (MyxaHos, 2005; Tkauesa, 2015;
Tkauesa, bepesuH, 2010). JaHHas rpynna gaBnsetca A8 HAC HOBOW, HO YXe ecTb
onpeneneHHble pesynbratbl, U Ha 2017 r. 3annaHMpoBaHa OpraHM3aLms 3KCMo3u-
ummn. baboukn copepxatca B nomewieHum 12 M2, Heo6xoAnMMbINA YpOBEHb OTHOCK-
TEIbHOM BMAXKHOCTW NOAAEPXKMBAETCS C NOMOLLBIO CTaHAAPTHOIO NaporeHepaTopa
ReptiZoo (06bem 3 n) u coctasnsget 50-70%, Temnepatypa +25-27°C. Uupkynaums
BO3[yXa OCYLLECTBASAETCS C MOMOLLbID ObITOBOrO BEHTUISTOPA M NEPUOAMYECKUM
NpOBETPUBaHMEM MoMelLeHus. [lepBoe NonyYeHHOe HaMM MOKONEHWE MNaBIMHO-
rN1a30K BbIpalLEeHOo Ha ecTeCTBEHHOM KopMe (Syringa vulgaris), a BTOpoe — 4aCTU4HO
Ha eCTeCTBEHHOM KOPME M YaCTUYHO Ha UCKYCCTBEHHOW NUTATENbHOM cpese.

Konnekums MHCEKTapus MOMOMHMAACH FPYNMOM KPYNHbIX NAACTMHYATOYChIX
XYKOB Mecynorrhina ugandensis, CXOAHbIX MO METOAMKE COAEPXKAHUS C APYrMMU
6poH30BKaMu U3 Hawem konnekumm (KomnaHuesa, 2005), HO, HECOMHEHHO, MMe-
owmx 6onee 3PpPEKTHYO BHELIHOCTb.

becno3BOHOYHbIE MHCEKTapWUS UrpalT BaXKHYK ponb B paboTe 3o00napka.
Bo-nepBbix, OHWM MPeACTABAAOT OOMbLIOW MHTEPEC A/ MOCeTUTeNe U UMEKT
BAXXHOE 3KCMO3ULMOHHOE 3HaYeHWe, AEMOHCTPUPYS pa3sHoobpasne XMBOTHOMO
MWpa M NOAYEPKMBAS YHUKANBHOCTb M LEHHOCTb KaXA0ro U3 ero npeacraBuTe-
neit. Bo-BTOpbIX, HEKOTOPbIE M3 BbIPALLMBAEMbIX HACEKOMBIX BXOASAT B PALMOHDI
MHOIUX XMBOTHbIX OTAENA, Kak CaMMX 6eCno3BOHOYHBIX, TaK M MO3BOHOYHbIX,
a TaKXe MpUMaToB, MENIKUX XMULLHbIX MNEKONUTAKLWMX U NTUL, B-TpeTbux, oHu
HeCyT NpOCBETUTENbLCKYO GYHKLMIO. HacekoMble U naykoobpasHbie LEMOHCTPU-
PYIOTCS Ha 3aHATUSX MO 3KONOrMYECKOMY BOCMUTaHMIO aeTeil B HayyHo-npocse-
TUTENbHOM oOTAene («3aHATua C ManblwaMuy) u B otaene MNpupyyvyeHHbIX XUBOT-
HbIX («4ac OTKpbITbIX 3BEpEN», NETHSS KOHTAKTHas naowaaka). Jsa rona noapag
OHM TaKXe y4yacTBOBanu BO Bcepoccuiickuit akummn «Houb My3eeB». [lofobHble
MeponpuaTMs CnocobCcTBYOT GOPMUPOBAHUIO Y OObIYHBIX NHOAEN MO3UTUBHOIO
BOCNPUSATUS B6ECNO3BOHOYHBIX.

BbnaropapHoctu / Acknowledgments
ABTOpbI BbIpaXalT MPU3HATENBHOCTb COTPyAHMKaM Otaena 3HTOMONOrMu
MockoBsckoro 3oonapka 1 Otaena 3konorum focymapcreeHHoro JJapBUHOBCKO-
ro myses, 6e3 YbMx KOHCYNbTaLUMI He 6bin0 Obl BO3MOXHO pacluMpeHne Hallewn
Konnekumm, B ToM umncie: A.A. 3aropuHCKOMY 33 KOHCYbTaluu MO COAEPXKAHMIO
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v pa3sseneHuto M. sexta v rubpwaa S. ricini x S. cynthia, E.}0. Tkaueoi n O.A. TkaueBy
32 KOHCYNbTalMKM MO PA3BEAEHMUI0, COAEPXKAHUID U IKCTMOHMPOBaHUIO Habouek
n M.B. bepesnHy 3a noMoLlb B OpraHu3auuuM CTXMPOBKM 3aB. CEKTOPOM
0.B. YxoBowi. Takxe BblpaxkaeM bnarogapHoctb .M. MapwmHy 32 nomMowb B opra-
HM3aLMM 3KCMO3MLMM NAYyKOOBPa3HbIX.
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Summary

NEW SPECIES OF INVERTEBRATES IN THE INSECTARIUM OF
YEKATERINBURG ZOO AND FEATURES OF THEIR CARRYING

Daria Zmeeva, Olga Uchova

The Ekaterinburg Zoo, Ekaterinburg, Russia

Yekaterinburg Zoo with its total area of 2,5 ha is one of the smallest
Russian zoos. Today it houses a collection of more than 400 species of animals.
We started monitoring of invertebrates since 2004, before that we had kept
two species of cockroaches (Blaberus atropos, Gromphadorhina portentosa) and
mealworm beetle (Tenebrio molitor) as food items.

Zoo collectionincluded 38 species of terrestrial and freshwater invertebrates
(Kutia, 2014) in 2013, at the moment the number of species is 104 (insects,
arachnids, millipedes, mollusks).

A large part of the collection is not exhibit. In 2015 we made exhibition of
arachnids (11 species of tarantulas and emperor scorpion).

Since 2014 we have been working on getting offspring from tarantulas.
We successfully bred 3 species (Lasiodora parahibana, Psalmopoeus irminia,
Pterinochilus murinus, RCF) and cocoons from four more species are expected.

Since 2016 we began to work with moths in our insectarium: Manduca sexta,
hybrid of Samia ricini and S. cynthia. This group is new for us, but we already
have some results and plans for next year's exhibition.

Invertebrates of insectarium play important role in the Zoo. First of all,
they are important for exhibition. Secondly, insects are included in diet of
many animals of the department, both the invertebrates and vertebrates. Third,
they have educational value. Insects and arachnids are demonstrated during
environmental education classes for children in the Scientific and Educational
Department. Ordinary people aim such events at creating a positive perception
of invertebrates.
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NMPOCBETUTEJIbCKAS POJIb MAKPO®OTOCBEMKHU
B.M. Kapues

Kadenpa antomonorun MI'Y um. M.B. JlomoHocosa, r. Mocksa

ConepxxaHne 6ecrno3BOHOYHbIX B MCKYCCTBEHHBIX YCOBUAX NpecnenyerT Le-
NIt pag ueneit. OgHa M3 HUX COCTOUT B TOM, YTOObI 06paTUTb BHUMaHME 3puTenen
Ha 6eCno3BOHOYHBIX XXMBOTHbBIX KaK Ha CaMOCTOSTEeNbHbIN 0ObekT, 3aCNyXuBa-
OLLMIA CNeuuanbHOro pacCMOTPeHUs. ITY LeNb MOXHO Ha3BaTb MPOCBETUTENb-
CKOW. Mbl XOTMM NoKa3aTb NOCETUTENSIM 300MaPKOB U BbICTAaBOK 3K30TUYECKMX
YXMBOTHbIX — TeX, YTO 0OUTAIOT B AaNbHUX CTPAHAX, @ TAKXKe TeX, YTO NOBCEMECTHO
BCTPEYATCS pPAAOM C HaMu: B KBapTUpe, B Mapke, Ha [Ja4YHOM y4yacTke, B Niecy
“ B none. 370 Kak 6bl mapannenbHbii Mup. B oTiMumMe oT MMKpOOPraHM3MOB, KO-
TOpble HeAoCTYNHbl AAS PAaCCMOTPEHUSI HEBOOPYXXEHHbBIM [NA30M, Pa3UYHbBIX
6eCcno3BOHOYHbIX, B NEPBYO OYepesb HACEKOMbIX U NayKoB, YBUAETb MOXHO, HO
noapobHo paccMoTpeTb HenpocTo. OHM MO0 CAUWKOM Menku, IMbo NYrIUBbI.
MNpeumyuiectBOM 06/1aat0T, KOHEYHO, SIpKME KpyMnHble obuTatenu TPOMUKOB.
Ho v 3pech, faxe B 3KCMO3ULMOHHBIX CaJiKaxX, MHOTOro Tak NMpOCTO He YBUAMLIDb,
Hanpumep, GaceTku rnasa HaceKoMbIX, YCTPOMUCTBO NANKK C NPUCOCKAMU, CKYMb-
NTypy NOKPOBOB, HE rOBOPS Y>Ke 06 MHTEepeCHbIX CLeHax u3 Xu3Hu. Bce atn 3apa-
Yu U3gaBHa peluaet MakpodoTorpadms, ogHa us obnacrei Hay4yHon poTorpadumm.

Llenb HacTosiwero coobuieHns CoCToMT B TOM, YTOObl 06CYAMTb, HACKONBbKO
M3MEHUNIUCb U TEXHUKA, U MCUXONIOrMYeckoe BoCnpuaTne Makpodotorpadum 3a
nocnefHue fecsTb NeT, YTobbl CAenaTh U3 3TOr0 NpakTUYeckue BbIBOAbI A Ha-
wer pabotbl. OcHoBOM onsg gaHHOro coobuweHus ctan 10-neTHMiA onbIT aBTOpa,
KOTOPbI y4aCTBOBAN, @ 3aTEM M OPraHM30BbIBa BbICTaBKM Ha decTuBansx Hay-
k1 B I. Mockge (nog 3rnpoi MIY), onbIT nepcoHanbHbiX GOTOBLICTABOK, A TAKXe
OMbIT HANWCAHUS UTIOCTPUPOBAHHBIX KHUT U CTATeN, B KOTOPbIX OMy6/MKOBAHO
HEeCKOJIbKO TbICSY OpUTrMHanbHbIX GoTorpadui.

C oflHOW CTOpOHbI, TEXHUYECKME BO3MOXHOCTU 3anncu M306paxeHuit BO3-
poC/M B HacTosiLEee BpeMs NpPOCTO HeCOM3MEepMMO MO CpaBHEeHUIo ¢ aoumndpo-
BOM (OOKOMMbIOTEPHOM) 3pOi. ITO BO3MOXHOCTM KakK COBCTBEHHO (DOTOCHLEMKM,
TaK 1 BocnpousBeneHus (nonurpadums u MoHuTopbl). Ho npu 3ToM ewe 6onblue
BO3pOCAu U TpeboBaHus K doTorpaduam (Mofob6HO TOMY Kak MOSIBIEHUE KOM-
NbloTEPOB 06nerunno 06paboTky LOKYMEHTOB, HO BbI3BAIO HEMPOMOPLMOHAb-
HOoe ycunieHue BHpOKpaTUM; HeyXenu 3TO MporpamMma 3aBeplUeHUs pa3BUTUS
umBmununzaummn?). B Havane 2000-x rr., Kak U 33 CTONETUS OO 3TOrO, LEHUNOChb
n3obpaxeHue Kak Takosoe. [laBHbIM-gaBHO (6onee 100 net Ha3ag) yxe cywe-
CTBOBANM OWHOKYNSpHbIE CTEPEOMMKPOCKOMbI 4S8 PacCMaTpUBAHMS pasfiny-
HbIX MENIKUX 0ObEKTOB C XOPOLWMM pa3pelleHneM. Ho TakMx MUKPOCKOMOB He
6bI1I0 MOYTH HU Y KOTO, KpOMe NpodeccuoHanbHbix 6uonoros. @otorpadmpoBaTb
Menkue 06bekTbl Takke Oblno MpakTUYeCKn HEeBO3MOXHO. Mx obpa3 co3pasancs
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B MO3ry Habntogatens 3a cyeT yMO3pUTENbHOTO COBMELLEHUS MHOMOYUCIEHHbIX
U3006paKEHUI C HUUTOXHOM rnybuHOM peskocTu. MNopenutbcs 3TUM 0b6pa3om
C KeM-TO ApYrnM BbifIo HEBO3MOXHO. HM 0 KakOM KOMMbIOTEPHOM COBMELLEHUU
(cTekuHre/cTekKuHre) He 66110 U peun. M3bpaHHble yyeHble BbIHYXXAEHbI OblIN
COXPaHSATb CBOK MCKIIOUMTENBHOCTb. Y)Ke Ha 3TOM 3Tane 60/bLlyk ponb urpa-
Na CouManbHO-KYNbTypHas cocTaBnaiowas. He Tak TpynHo 6bino obecneuntsb
OUHOKYNAPHBIA MUKPOCKONM, B KOTOPbIM MOT Obl 3arNSiHYTb KaXKAbIV XXenaroLwmi,
Kak He 6bl1 copMUpoBaH MHTepec k 3ToMy. OctaBanucb Buonornyeckne pucyH-
KW, KOTOpblE U B HACTOsILLEE BPEMS UIPAKOT OFPOMHYK ponb. Ho ux Bbino mano,
u nonurpadus yauie BCEro o0CTaBasia Xenatb nAyywero. [o3ToMy n3obpaxeHus
6eCcno3BOHOYHbIX M34aBHA CYLLECTBOBAIM KaK MMOCTPALMM K HAYYHbIM KHUIaM,
HO He 6blIM NoNyNsipHbI Camu no cebe.

K cepenmHe 2000 r. cutyaumsa ctana MeHsaTbes. B 2006 r. 8 Mockee no MHK-
unatuse MIY npowen nepsbii decTMBanb HAaykKu, HA KOTOPOM KakK OTAENbHOe
MepornpuaTue Bbina NnpeacTaBieHa BbICTaBKa MakpodoTorpaduii, opraHM30BaH-
Hasi MakpoknyboM. KayectBeHHble doTorpadmm CpaBHUTENbHO CKPOMHOIO pas-
mepa, 30x40 c™m, BbI3BanM TakOM MHTEpPEC 3puTeNier, YTo ToNMna efaBa He cMena
akcnosnumio (Npamo kak B 'YMe, koraa «BblibpacbiBanu geduunty). Takoro nroam
ewie He Buaenn. Heuyto nogobHOe MpPOLOMXKANOCh B TEYEHUE HECKONbKUX fET.
Ho B nocnenHue roabl MHTEpec ctan ocnabesatb. Yncno ¢otorpaduin nocrenex-
HO CTaHOBWUTCS GorbLUe, YEM XKeNaKLLMX UX paccMaTpuBaTh (TO e OTHOCUTCS
W K Pa3MyHbIM ApYrMM 0bbeKTaM KynbTypbl). [10SBMN0OCE MHOMO OTOBbLICTAaBOK
XMBOM MPUPOLbl, NPOXOASLWMX B LEHTPANbHbIX 3anaX U MOMb3YIOWMXCS Noa-
[LepXXKO Ha CAaMOM BbICOKOM YypoBHe. JTtobble dpoTorpacdmm MoxXHO HaiTH B UK-
TepHeTe. [locTynHa Macca TeKCToB, 6ONbLUMHCTBO M3 KOTOPbIX MOPAXAKT CBOEN
BonuioLLelr 6e3rpaMoTHOCTbI0. 3puTenb nocteneHHo npecoitunacs. Cpean doto-
rpadoB MOSBUIUCL Pa3fiMuHble TeuyeHus. MHoraa camoLlenbio CTaHOBWUTCS cle-
NaTb Takyw paboTy, YTobbl OHa 1060 LIEeHOM OT/IMYaNach OT BCex Apyrmx. B moay
BOLUM HEpe3KMe XyOOXeCTBeHHble MakpodoTorpaduu, otkas ot ugeta. Kpurte-
pUU XyLOXECTBEHHOCTU pa3MblITbl. [lepedpasupys apopu3M «OT YUMCTOM HayKu
[10 TYHEeAACTBA BCErO OJMH Lar», MOXHO CKa3aTb, YTO M OT XYA,0XKECTBEHHOCTU A0
6paka Bcero oauH war. Bnpouem, enBa nu ctout 06CyxaTb N0A06HbIE BONPOCHI
B Guonoruyeckon ayautopum.

MpakTnyeckmnii BONPOC COCTOMT B TOM, KaK XX€ HaM B TaKOM CUTyaLMM «Mpo-
[aTb CBOM TOBap» — 3aMHTEPEeCOBaTb /IOAEN CBOMM 0OBLEKTOM M ero n3obpaxe-
HusiMK. B nepByto ovepeppb, HAAO XOPOLIO pacckasatb O HeM. [TpecbITUBLINCH He
BMOJIHE MOHSATHbIMU KAapTUHKAMM, 3pUTeNb MOCMOTPUT Ha 3TU XKe KAPTUHKKU CO-
BCEM APYrMMU Na3amu, eciv ByaeT 3HaTb O XKU3HU TeX, KTO M30OpaXKeH Ha HUX.
Bronormuecku LeHHble Kafipbl HE UMEKT HUKAKOro 3HaYeHUs ansg Henpodeccumo-
HaNIbHOTO 3pUTeNs, MOKa €My He OOBbACHAT, YeM OHM LeHHbl. Ceryac xopoLmnx
doTorpadoB HaMHOro 6osbLIe, YEM XOPOLMX CMELMATUCTOB M PACCKAZHYMKOB.
Ho 4To6bl NoTpebuTenb oLEeHMN TBOM TanaHT, HAAO KaK-TO U3HAYaNIbHO 06PaTUTb
Ha cebs BHMMaHue. ITO caMoe TpyAHOe. ITO YTO-TO BPOAE SHEPTrUM aKTUBALMUM
LN XMMUYecKon peakumu. laHHas peakLus sHepreTMyecku paspeLleHa, Ho YTo-
6bl OHa Ha4yanacb, HAAO YTO-TO BIOXMTb.
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OueHb BaXXHO BbIbpaTb hopMy nogaun n obbeM mMatepuana. 3T0 O4EBUAHO
M UCCNeLOBAHO NefaroramMu, NCMX0oraMu, LWIOYMeHaMu U BCEMU, KOMY He NeHb
3apabaTbiBaTb Xopolune aeHbru. NoHATHO, UTO AeTn He ByayT ciywaTb 4-4aco-
BYIO JIEKLMIO, A@Xe eCv Bbl ceMu ngaen Bo nby. Ho To xe cnpaseanveo u ong
pa3fiM4HbIX BbICTAaBOK. ECnn akcnoHaToB 6osiblie, YeM 3puTenb cnocobeH ¢ yao-
BO/MIbCTBMEM M3Y4UTb, OH, BMOJIHE BEPOSITHO, YMAET pa3apaxeHHbiM. [Ipobnema
NPaKTUYeCKU HepaspeLlnMa, NOCKONbKY BCE NIIOAM pa3Hble, U ecnun oauH bynet
paccMaTpuBaTh ABA-TPU Kagpa, TO APYroi — MHOTME COTHWU. YToObl XOTb Kak-TO
YNPOCTUTb CUTYALLMIO, MOXHO Cy3UTb — HanpaBWUTb B ONpeaeNieHHOe pyc/io — TeMy
BbICTaBKW. B nocnegHue rofbl aBTop, OpraHun3ys BbICTaBKM Ha GecTuBansax Hay-
kn B MI'Y, caenan nx TemaTmyeckmmm, Hanpumep: «Kak KycarTcs HacekoMmble?,
«MakpodoToMup: XKM3Hb B Boge» (bonbwoe cnacnbo EneHe TkaueBoM, KoTopas
B CBOE BpeMs npuayMana ANis Halel BbICTaBKM B MOCKOBCKOM 300Mapke Ha3Ba-
Hue «MaKpo300MUpP»; HEMHOIO Nepeaenas 3TO Ha3BaHME, Mbl YXKe HECKOJbKO NieT
3KCNAyaTMpyeM ero Ha gectuBanax Hayku B MIY). Ha TeMaTMueckmx BblCTaBKax
K doTtorpacdumsam gobasunu u cteHapl 6onbuiero pasmepa (90x120 cm) ¢ nopTpe-
TaMu 0ObEKTOB M TEKCTaMKU. Ha 04HOW M3 BbICTAaBOK psaoM ¢ poToMatepuanamm
MOMECTU/IU CaA0K C XMBbIMM adpUKAHCKMMU OpOH30BKaMu. Mx MOXHO 6blno
noaepXaTb B pykax. JTO U3MEHUNO CUTyauuio. K TeM, KTO BHMMATENIbHO YMTan
TEKCT CTeHA,0B, ,06aBUIUCH 3pUTENU, KOTOpble 0bLwanuce ¢ xykamu. OfHako Ton-
na, KOTOPYK MpULLIOCH Obl OTTECHATb OT HALLUMX CTEHAOB KOHHOW MOMWLMEN, He
obpasoBanace.

LLlyMHbIM ycnex npuwen HeoXmaaHHo. Ha tobuneitoM, 10-m dpectusane Hay-
ku (2015 r.) pagom ¢ poToaKCno3numen NOMeCTUIM Takxke Cagok C ABYNATHUCTbI-
Mu cBepukamu. Ceepuku nenun! BoT TyT-TO M Hayanocb CcTonnoTBopeHue. Jliogu
CeEMbSIMU LWINK Ha 3BYK. KTO-TO paccMaTtpmBan ¢oTorpaduu, KTo-To Aepxan B py-
Kax BpOH30BOK, KTO-TO C/lyLLan CBepYKOB. Tak CBEPYKM Nepeurpanu BCex.

Summary
EDUCATIONAL SIGNIFICANCE OF MACROPHOTOGRAPHY
Vladimir Kartsev, Dr.

Entomology Dept. of the Lomonosov Moscow State University, Moscow, Russia

There are some goals to breed invertebrate animals under artificial
conditions. One of them is to obtain objects for zoo expositions. This goal
may be considered an educational one. Usually if not always, such expositions
should be combined with presentation of magnified visual images of an object,
because invertebrates are rather small and many details remain invisible for
us.Additional problem/goal is to show animals in nature and to tell about their
life. This problem is unsolvable without good illustrations: drawings, photos,
videos. Such illustrations have been existing for ages, however they were not

147



very numerous and popular; thus, usually they did not draw separate attention.
Photo technic was imperfect, and only selected well skilled scientists and
photographers were able to create macro photos (scale 1:1 and more). Besides,
it was difficult to demonstrate visual materials because of bad or very expensive
polygraph and absence of high-resolution color monitors.

Thanks to appearance of digital technology and Internet, the situation
changed principally. At first, many people acquired a habit to share and
to discuss all life events with Internet mates. Then, new technic allowed
everybody to take pictures very easily. Combination of this reasons leaded
to colossal increasing of social and educational role of photography in general
and macro (close up) photography in particular. Let me appeal to my ten-year
experience of participation and organization of macro photo exhibitions at
the Science Festivals in Moscow State University. The first exhibition was in
2006 (in the same year with the first famous photo competition "Golden turtle”).
The exhibition was initiated by Macroclub. Surprisingly, relatively small pictures
(30%40 cm) had the greatest success: a crowd surrounded the exhibition was as
large as it occurred in soviet shops under sale of deficit goods. Extremal interest
to macro photography per se continued during some years. It is very important
to realize, that this interest was maintained by two circumstances: on the one
hand, a visitor did know something about our objects (mainly insects) and about
macro photography; on the other hand, the pictures were much better than his
own or than Internet ones.

Now the situation has changed again. Everything may be found in Internet.
No brilliant macro image (as well as other pictures or any other art object) can
attract such people attention, as it was possible some years ago. What shall
we do in such situation? The first possibility is to give additional information
about photographed or exposed animals. Actually, there are much more good
photographs than good scientific storytellers. Thus, first of all we can provide
interesting excursions, new illustrated lectures and publications (including
Internet publications).

One exhibition experiment (9th Festival, 2014) was concerned with
demonstration of fruit chafer (Pachnoda sp.) in parallel with our traditional
photos. Each visitor could hold a beetle for some time in his hands (and we had
to control each human-beetle contact). That worked! We did not calculate it
precisely, but total number of visitors seemed to increase significantly. It seems
to be, combination of photos + one species of fruit chafers is more attractive
than only photos or only alive invertebrates of many species.

And on the last but not the least exhibition (10th Festival, 2015) we added
a cage with crickets to photos and beetles. It was a real success. The crickets
sang loudly. Crowds of visitors came to this signal. They found crickets to listen
to, beetles to contact with and photos to look at. None of visitors left the
exhibition being disappointed. Therefore, crickets provide new base for photo
exhibition.
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BECMO3BOHOYHbIE B MPOCBETUTEJ/IbCKOM PABOTE:
OnbIT NOJMUTEXHNYECKOIO MY3ESM B rOPOOE MOCKBE
U.A. KonmaHOBCKMi1

Jlabopatopusa 6uonorum MonutexHuueckoro Myses, r. Mockea

Ycnosusa MyseriHoM obpasoBaTtenbHOM nabopatopuun (ManeHbkoe nomele-
HWE, OrpaHUYEHHbIM NepCcoHas, yMepeHHble BO3MOXHOCTM MO CO3AaHWUI0 MUKPO-
KAMMaTa) AUKTYIOT OFpaHMYEHMs, HO BMECTe C TeM M 3a4at0T 0CO0YH MAaHKy Ans
noabopa XuBbix 06bEKTOB. Hawa Lenb — pa3paboTka YacoBbIX MHTEPAKTUBHBIX
MpOorpamm, B X04e KOTOPbIX Mbl MOXEM [aTb MOCETUTENSAM SAPKUI ONbIT HAbN0ae-
HUS BNEHUI U NMPOBELEHMUS SKCNEPUMEHTOB.

Mbl MONYYMAM ONbIT KYNbTYPbl U AMAAKTUYECKUE HAXOOKM KaK AN BMOHE
06bIuHbIX (Gryllus, Cetoniinae, Lepidoptera), Tak # AOCTaTOMHO peaKMX B UHCEK-
Tapuax (Dynastinae, Lucanidae, Attini) 6€Cn03BOHOYHbIX U MAAHUPYEM LABUTATH-
€S fanblue, B HAMPaBAEHUU NMOYTU HE OCBOEHHbIX B KY/NbType 0ObEKTOB (Tponu-
yeckne Lampyridae). B noknage ocBelleHbl 0COBEHHOCTU MY3eMHOM KynbTypbl
3TMX M Apyrux o6bekToB, cobpaHHblE Ha OCHOBE LUMPOKOro COTPYyAHM4YeCTBa
C AINOHCKMMMU, aMEPUKAHCKMMU, EBPONENCKMMU U TACKMMU KONNIEraMK, @ Takxke
CoBCTBEHHOrO OMbITa. TakXXe NpUBEAEHbI NPUMePbI SBIEHUI 1 cnocoboB ux ae-
MOHCTPaLUMM U TUMOB UHTEPAKTUBHBIX 3KCMEPUMEHTOB C AAHHbIMU 0ObEKTaMM.

Summary

INVERTEBRATES AT A SCIENCE MUSEUM: EXPERIENCE OF
BIOLOGY EDUCATION LAB OF MOSCOW’S POLYTECHNIC MUSEUM

Iliya Kolmanovsky, Dr.

Biology Lab of the Polytechnic Museum, Moscow, Russia

Museum’s lab limited space, limited conditions, limited visitors time (one-
hour visits) create unusual and interesting demand for choice of live objects.
Our talk will cover lab culture of crickets, beetles and moths of different families
(including those, which are only now being intorduced into culture) and ways
of using them to demonstrate interesting phenomena, set up quick but showy
experiments, using slowmotion and UV video.
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MALLEBDBIE NPEAMOYTEHMA U METOAblI NOABOPA KOPMOBbIX
PACTEHUA ONA NMAJIOYHUKOB (INSECTA: PHASMIDA),
COAEPXALLUXCA B KYJIbTYPE

T.B. KomnaHueBa

Otaen 3HToMonorum MockoBCKOro 300mapka, . Mocksa

OTpsa ManoyHuku, unu MpusnaerHoesble (Phasmida), — ogHa n3 Haubonee
NpUBAEKATeNbHbIX FPYNM HACEKOMbIX AN COAEPXKAHUS, PA3BEAEHUS U IKCMOHU-
poBaHus. IHTepec K 3Tow rpynne 06ycnoB/ieH OrpoOMHbIM pasHoobpasunem dopm,
OKPAaCKW 1 pa3MepoB 3TUX HACEKOMBbIX.

B HacToswee Bpemsa u3 6onee yeM 3000 BMAOB, U3BECTHBLIX HayKe, NOPSLKA
400 BnaoB copepxartcs B KynsType. KonMyectBo «040MalLHEHHbIX» BUAOB CTpe-
MWUTENIbHO YBENNUYMBAETCS KAXKAbIN rof, NapannesbHO HAX0AKAM U U3YYEHUHIO HO-
BbIX BUJOB.

B nepByto ouepenb nepen 3HTY3MaCTaMu COAEPXKAHUS STUX HACEKOMbIX BO3-
HWKaeT BOMPOC O KopMe. B 3ToM €BA3M 3HaHWe eCcTeCTBeHHbIX KOPMOBbIX pacTe-
HWIM M aNbTEPHATMBHOIO KOpMa SIBNSETCSA NEepBOCTENEHHOM 3adadven gns bnaro-
MONTY4YHOrO COAEpPXKaHWs U pa3BeaeHUs BUAOB B KYNbType.

OTpsa Phasmida — ppeBHsS rpynna HaceKOMbIX, OCTaTKM KOTOPbIX Obliu
0OHapyXeHbl B 30LLEHOBbIX OT/IOKEHUSIX BO3PACTOM OKOMO 47 MUNIMOHOB et
(Wedmann, Bradler, Rust, 2007), uMerOLWMX LUMPOKOE pacnpoCcTpaHeHne B TPOMu-
YeCcKMX U cybTponmMyeckmnx 30Hax 1 B OrPaHUYEHHOM YMcie 3aX0AAWMX B Norpa-
HWYHbIE 30Hbl YMEPEHHOrO KIMMaTa.

®utodarus — enuMHCTBEHHbIW TUMN NUTaHWMA ANS BCeX NpeactaButenen
oTpsfa, NpeanoYMTaloWmMX MUTAaHUME NUCTbSIMU MPEUMYLLECTBEHHO MOKPbI-
TOCEMEHHbIX pacTeHui C HebonbLIOK AoNnel B pauuMoHe HEeKOTOPbIX BUMAOB
NManopoTHMKOB U roIOCEMEHHbIX (HanpuMmep, Takux Kak Pinus, Biota, Cyparis,
?Agathis).

Mopasnawowee 6GONbWMHCTBO M3YYEHHbIX BUAOB MPOSIBASET TEHAEHLMIO
K nonudaruu, B HEKOTOPbIX rpynnax OTMeyaeTcs nepexon K onurodaruu,
W IULLb HEMHOTWE BUAbBI MOTYT ObITb YCIOBHO OTHECEHbI K MOHOMaram (Hanpu-
mep, Orthomeria spp., Megacrania spp., Ophicrania spp.).

EcTecTBeHHble (HAaTMBHbIE) KOPMOBbIE PACTEHUS A/ MANIOYHUKOB U3YYeHbl
[LaneKko He NonHOCTbI0, ONpeaeneHbl AN OTHOCUTENIbHO HeBOobLLIOro YMCIa BULOB
W TONbKO NS HEKOTOPbIX pernoHoB Maneotponuyeckoi n Heotponuyeckon 06-
nacren.

Mo nuTepaTypHbIM OAHHBIM, «AMKas» KOPMOBasi Giopa NasioYHUKOB MOXKET
BK/IH0YATb PACTEHMS U3 MHOTMX CEMEMCTB, XOTS U C OnpeaeneHHbIMU perMoHanb-
HbIMW NPUOPUTETAMM.
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OTmeuanocs (Brock, 1999; Eilmus, 2009; Seow-Choen, 1997, 2016), uto gns
HOro-BocTtouHolM A3MM OCHOBHBIMWM AOMUHAHTAMU GOPbI ABASKOTCA NPeLCTaBU-
Tenu ceMencTs MupToBbix U1 MapeHOoBbIX, B MeHbLUeW cTeneHn ManbBoBbIX, J1as-
poBbiX, KombpeToBbIX, MenactoMoBbIX U MonoYalHbIX.

MNpenctaButenn nopcemeincrts: Heteropteryginae, Lonchoidinae, Eurycan-
thinae Tpoduyeckn cBA3aHbl C pacTeHMaIMKU K3 ceMeicTB Araceae, Myrtaceae,
Euforbiaceae, Anacardiaceae, Rosaceae, Malvaceae, Moraceae 1 HekoTOpbIMU
npyrumu, a Aschiphasmatinae n Necrosciinae Tarotetot kK Moraceae, Sapindaceae,
Lauraceae, Malvaceae.

ABctpanuiickne pogbl nanoyHukos (Acrophyla, Eurycnema, Onchesthes,
Ciggarophasma) TecHO cBfi3aHbl C MupTOoBbIMM, AKaumeBbiMU, DydopbueBbiMU
(Macaranga, Malotus), a Tponuyeckne adpukaHckme nanoyHuku (Bactroderma)
npeanoymtaoT MMMo3oBbie u AkaumeBble, B MeHbLUEW CTeneHn ManbBaumesble.

MpenonouteHus K onpeaeneHHbIM rpynnaM pacTeHUM, Kak NpaBuno, CBS-
3aHbl C JOMUHAHTHbIMWU BUAAMW pErnoHanbHoW Gnopsbl. Tak, HanpuMep, X-
HO-aMepuKaHCcKui poa Peruphasma (Anisomorphinae) cBS3aH ¢ NOBCEMECTHO
BCTpeyYarwmmMmca pacteHnamun poga Schinus (Anacardiaceae — CymaxoBble),
a supabl Diapheromera — ¢ pepesbsamMun popa Caesalpinia (Cesalpiniodeae). Uc-
KJOUUTENBHO C Pa3HOOOPa3HbIMM MANOPOTHMKAMM CBS3aH HEOTPOMUYECKUM
pon Oreophoetes, U1 BO3MOXHO, TONbKO CO MxaMu Trychopeplus laciniatus.
CKNOHHOCTb K MOHOdaruu (Mnu y3kon onurodarvu) NposBAAKOT BUABI pPoLa
Megacrania v Orthomeria, cB3aHHble COOTBETCTBEHHO C Pandanus v pasnuu-
HbiMu Urticeae (Urtica, Pelea, Bochmeria).

KopMoBasi dpiopa HEKOTOPbIX BUAOB NAsIOYHMKOB MOXET BKJIKOUATh Ho/bLioe
4YMCNo BUAOB, HO NPeANoYTEHME NPOABASETCS K Hanbonee MacCoBbIM U XapakTep-
HbIM N1 NOKANIbHOCTW pacTeHusM. Tak, HanpuMmep, OTMeYaeTCs, YTo IMCTOBUIKA
P celebicum Ha Ueiinone (Woolmann, Dhannasiri, 1995) cnocobHa nutatbCs
Ha 30 BuOax KOPMOBbIX pacTeHWM, OTAaBas npeanouyteHue MaHro (Mangifera
indica — Anacardaceae) u aypuaHy (Durio zibethinus — Malvaceae).

Hepepko sBHOe npennoyTeHMe NPOSBASETCS K PacTeHWUSM, MHTPOAYLMpPO-
BAHHbIM B JIOKaNbHYI GOPY M aAanTUMPOBAHHbLIM K MECTHbIM YC/IOBUSM. Tak,
HanpuMmep, ryassa Psidium guajava (Myrtaceae), BUA, MHTPOAYLIMPOBAHHbIA U3
HOxxHo AMepukun B KOro-BoctouHyto Asuio, cTan 0gHMM U3 NPeanoyYTUTENbHbIX
KOPMOBbIX PaCTEHWUI AN9 MaNOYHUKOB 3TOr0 permoHa. Xnonkosoe nepeso (Ceiba
pentandra, Malvaceae), MHTpoOAyLMpOBaHHOE M3 LleHTpanbHOW AMepuku, Mekcu-
ku, Appuku B KOro-BoctouHyto Asuto, Takke CTano «1obnMbiM» KOPMOBbLIM pac-
TeHueM anga nanodnuka Sipyloidea sipylus. MaHro (Mangifera indica — oaHO U3
LPEBHENLWNX KYNbTUBUPYEMbBIX PACTEHUI, BBEAEHO B KynbTypy B MHAuMK Gonee
2000 net Hazag, SABNSETCS OOAHMM M3 HauMbonee NoenaeMbiX B pasHbIX rpynnax
nanoyHukoB (Phyllinae, Pharnaciinae, Heteropterygini).

B uenom nprBMaeHbeBbIE MPOABASIOT CKNOHHOCTL K Bonee unn meHee Bbipa-
YKEHHOW WMpPOKON nonudarum, KOTopas, HECOMHEHHO, IBU1ACb NPOrPeCcCUBHbLIM
(aKTOpOM B 3BOJIHOLMM MHOMMX NaNOYHUKOB AaHHOro otpaaa (Brock, 1999).

Monudarns B OCHOBHOM XapakTepHa W A/ MHOTMX BWAOB, COLEPXKALMUX-
€S B KynbType. YacTo anbTepHaTMBHbIE pacTeHUs O/18 «OAO0MALIHEHHbIX» BUAOB
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OTHOCATCS K CEMeNCTBAM, He cneunduyHbIM 419 eCTeCTBEHHOM KopMoBoWn dno-
pbl, OLHAKO MOMHOCTbI0 3aMEHSOLWMUM UX U CMOCOBHBIM NOAAEPXMBaTb MOJIHO-
LLeHHoe pa3BuTMe HacekoMbix. Hanbonee yacto B KauyecTBe KOpPMOBbLIX pacTe-
Hui B EBpone ncnonb3ytotcs pactenuns ponos: Rubus, Rosa, Fragaria, Pyracantha,
Crataegus, Prunus (Rosaceae); Quercus, Fagus, Castanea (Fagaceae); Hedera —
H. helyx (Araliaceae); Hibiscus (Malvaceae); Rhododendron, Gautheria — G.shallon
(Ericaceae); Laurus (Lauraceae); Pelargonium, Geranium (Geraniaceae); Myrtus,
Eucalyptus, Psidium (Myrtaceae). HekoTopble naneoTponuyeckue BuAbl-MoNu-
(darn Xopowo pa3BMBAOTCS TONbKO HA PO30OLBETHbIX U OYKOBbIX, @ aMepuKaH-
CKMe BuAbl NpeanoyMTaoT pasnuuHble MacnuHHble (Oleaceae: Ligustrum, Olea,
Fraxinus, Syringa), OcnuHHukoBble (Onagracea: Fuchsia, Epilobium).

CNoXHOCTM BO3HMKAKT C pa3BefeHUeM BMAOB ONMro-MOHOdAroB, Ans Ko-
TOpbIX HEeobX0AMMO MnopdupaTth pacteHus, 6An3KMe K eCcTeCTBEHHbIM KOpPMO-
BbIM (M3 OLHOrO CEMEWCTBa, TpUObI, poaa) UNu npepnarate Apyrue pacreHus,
BO3MOXHO O/AM3KME MO XMMMYECKOMY COCTaBy. Tak, Hampumep, 0Ka3anoch, YTO
BMAObl poaa Megacrania, cneunanuMsnpoBaHHble K NUTaHWUIO Ha Pandanus, moryTt
noepatb naayb octponuctHobin (lllex aquifolium, Aquifoliaceae) u maroHuto nagy-
6onuctHyto (Mahonia aquifolium, Berberidaceae), a Takxe nuctbst porosa (Typha
latifolia, Typhaceae). Ing kpacouyHoro Manasuickoro Buaa Aschiphasma fasciata,
MUTAKOLLEroCs B NMPUPOAE NUCTbIMU MHAMIACKOTO xnebHoro aepesa (Artocarpus
heterophyllis), anbTepHaTUBHBIMKU pacTeHUIMU OKa3anucb bonee fOCTyMNHble GU-
Kycbl, Bkntouas unxup (Ficus carica).

MpaBunbHbIM NOAGOP KOPMOBBLIX PACTEHUIM HapsAY C CO34AHMEM ONTUMANb-
HOr0 MMKPOKJIMMATA SBNSETCS BAXKHENMLILEN 3aaa4ei BBEAEHNS BUAA B KYNLTYPY.
[laBHO «0OMALUHEHHbIE®» BUAbl OTHOCUTENBbHO XOPOLUIO M3YYeHbl, U COCTaB Mpu-
€M/IEMbIX KOPMOBbIX pacTeHui onpeneneH. MHPopMaLMio MO HUM MOXHO Mony-
UUTb B CMUCKE BMAOOB, COLEPXALLMXCS B Ky/bType Ha CaliTe eBponemnckoro ob-
wecrBa «Phasmids Study Group» www.phasmidstudygroup.org unu Ha apyrux
cavTtax: www. phasmatodea.com — World of Phasmids; cant obwecrsa Phasma
http://ulft-ict.nl/Phasma/kweeklijst/ — Online Phasma Cultura List.

B OTHOLWEHWM HOBbIX BUAOB, BBOAMMbIX B KYNbTYpY, N0A60P PaCTEHUI MOXHO
OCHOBbIBATb:

e  Ha 3HaHWM NULLEBBIX CBA3eM BNIM3KMX TAKCOHOMMYECKMUX Tpyn NafioYHUKOB;
e Ha 3HaHWW rpynn pacTeHun, BAN3KMUX K eCTeCTBEHHbIM KOPMOBbIM A/ AaH-

HOro BMAA MaNOYHUKOB;

* WM npepnaratb pacteHus, Hambonee 4acTo MCMONb3yeMble B pa3BedeHWM

MafloYHUKOB, TaKME KaK MaJIMHa, eXXeBWKa, Ay, ryassa, MaHro.

HecMoTps Ha To YTO ecTecTBeHHbIe (HAaTUBHbIE) KOPMOBbLIE pacTeHUS AN Na-
NIOYHWMKOB M3YyYeHbl AOBONbHO Cnabo, faxe pa3poO3HEeHHble AaHHble MOryT Mo-
MOYb B MOUCKE aNbTEPHATMBHOIO KOPMa, eC/In eCcTeCTBeHHble KOPMOBbIe pacTe-
HWS HEAOCTYMHbI AW HEU3BECTHBI.

HEKOTOpre pPeKoOMeHaauuU K ynyvyweHuo NnMTaHuAa najiovHUKoB

. I'Ipe,u,naraeMble pacTteHna O0JIKHbI ObITb CBEXXMMU, HEAABHO CpPE3aHHbIMU,
6e3 60/1bHbIX U CYyXMX NINCTbEB, YNCTbIMU OT NblJIN, HACEKOMbIX U T. M.
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MoMewaTb pacTeHUs Ny4lle B eMKOCTU C UCKYCCTBEHHbIM cybcTpaToM dno-
pan (buodnop) UM NeckoMm, KOTopble XOPOLLO AepXKaT BOAY U MpensTCTBYOT
ObICTPOMY YXYALIEHUIO €e KayecTsa.

Mo BO3MOXHOCTM Nlyylle Npeanaratb CMeLWaHHbIW ByKeT U3 pasHblX KOPMO-
BbIX pacTeHui, 4To obecneymBaeT 6onee pazHoobpasHoe NUTaHUE ANS Ha-
CEKOMbIX.

BeTkun pactenuit cnepyeT pacnonaraTb AyroobpasHo, 4tobbl 0becneumnTts oo-
CTaTOYHOE NPOCTPAHCTBO NS JIMHbKU. BepxHsas YacTb KOPMOBBIX pacTeHuUi
[LOJXHa AOCTMraTh BepXa CafiKa, Tak Kak MHOrMe Nasio4yHUKM 06beaatoT TONb-
KO BEPXHME NNCTbS Ha BETKAX.

PacteHus, B3gTble AN KOPMAEHWUS U3 TEMAMYHbIX XO3SMCTB U LBETOYHbIX
MarasuHoB, MOryT 6biTb 06paboTaHbl MHCEKTULMAAMU; HEKOTOPbIE CUCTEM-
Hble Sbl MOTYT COXPAHATLCS B PacTeHMIX OT 3 A0 6 MeCsLeB, @ HEKOTOpbIE
6onee ropa. MNoatoMy cpa3y KOPMUTb TaKUMKM PaCTEHUAMM HACEKOMBIX HE
cnepyer, a No UCTEYEHUM BPEMEHU — C OCTOPOXKHOCTbIO.

HexenaTenbHO KOPMUTb ManOYHMKOB PACTEHUSIMM, B3STBIMU C FOPOACKMX
ynuu, 0cobeHHo nocne poxas. Boaa Ha nncTbax akkymynupyet 6eH3nHOBbIE
napbl U NPOAYKTbl BbIXJIOMHbIX ra30B MALUMWH, YTO MOXET BObITb NyOUTENbHBIM
[N HACEeKOMBbIX.

Y1066l 06NErUUTL MUTAHME IMYMHKAM NEPBbIX BO3PACTOB, MOJIE3HO MoApe-
3aTb Kpasi IMCTbEB.

[ns cTUMyNSaUMU NUTaHWUS TIMYUHOK NANOYHUKOB MOXHO MPUMEHSTb YCUEH-
HYH0 a3paLMio CafKa C MOMOLLBIO KOMMbIOTEPHOIO Kyepa Un BEHTUNATOPA,
a TaKKe NOACaXMBaTb B CaKM IMYMHOK LPYrUX, AONF0 PA3BUBAOLIMXCS BU-
[L0B.
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Summary

FOOD-PLANT PREFERENCES AND METHODS OF FOOD PLANTS
SELECTION FOR PHASMIDS (INSECTA: PHASMIDA) IN CAPTIVITY
Tatiana Kompantseva

Entomology Dept. of the Moscow Zoo, Moscow, Russia

Order Phasmida includes 3000 species, and nearly to 400 it are keeping in
captivity. Natural food plants for representatives of families are badly studied
and alternative food plants are needed its selection is very important.

Phasmida is an ancient group of insects, which are found in the sediments
of Eocene period about 47 million years age (Wedmann, Bradler, Rust, 2007),
having widespread in tropical and subtropical regions, and a Llimited number in
the border zones of moderate climate. Phytophagy is the only type of food for
all members of order. Phytophagy is the only type of food for all members of
the unit, specialized for feeding mainly by leaves of angiosperms, with a small
percentage in the diet of some ferns and gymnosperms.

The vast majority of the studied species tend to polyphagia, some groups
observed the transition to oligophagy, and only a few species can be roughly
classified as monophagy (eg, Orthomeria spp., Megacrania spp., Ophicrania spp.).

Natural (native), forage plants for stick insects are studied far from fully and
determined for a relatively small number of species, and only for some areas of
Palaeotropical and Neotropical regions.

According to the literature (Brock, 1999; Seow-Choen, 1998, 2016) "wild"
flora stick insects feed can include plants from many families, although with
some regional priorities.

So, as it was noted (Brock, 1999), in South-East Asia, the main dominant
flora are members of the family Myrtaceae and Rubiaceae, to a lesser extent
to Malvaceae, Lauraceae, Combretaceae, Melastomataceae and Euphorbiaceae.

Preferences for certain groups of plants, as a rule, is associated with
the dominant species of regional flora. For example, the South American
genus Peruphasma (Anisomorphinae) associated with common plants of genus
Schinus (Anacardiaceae), and Diapheromera — with tree plants Caesalpinia
(Cesalpiniodeae).

Clear preference is shown to the plant species introduced to the local flora,
and adapted to its conditions. Guava Psidium guajava (Myrtaceae), that was
introduced from South America to South-East Asia, become one of the preferred
host plants for stick insects in the region.

In general, there is a tendency to phasmatodea more or less pronounced
wide polyphagia, which undoubtedly was a factor to the progressive evolution
within the taxon (Brock, 1999).
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Polyphagia mainly characteristic for many species contained in the culture.
Often, alternative plants for "domesticated” species belong to the families
of non-specific for the natural forage flora, however, completely replacing them,
and able to support the full development of the insects. Most often, as food
plants in Europe used plants of the genera: Rubus, Rosa, Fragaria, Pyracantha,
Crataegus, Prunus (Rosaceae), Quercus, Fagus, Castanea (Fagaceae), Hedera
(H. helyx) (Araliaceae), Hibiscus (Malvaceae), Rhododendron, Gautheria (G. shallon)
(Ericaceae); Laurus (Lauraceae), Pelargonium, Geranium (Geraniaceae), Myrtus,
Eucalyptus, Psidium (Myrtaceae).

Proper selection of food plants, along with the creation of optimal
microclimate is the most important task of introducing species into culture.
It has long been "domesticated” species are relatively well understood, and
the composition of suitable host plants are more or less defined. Information
on them can be found in the list of species contained in the culture at the site
of the European Society"Phasmids Study Group” www.phasmidstudygroup.org or
on other websites: www. phasmatodea.com — World of Phasmids; http://ulft-ict.
nl/Phasma/kweeklijst/ — Online Phasma Cultura List. Some recommendations
for improving the feeding of phasmids are given.
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POJIb 300MAPKOB B nonvnsaPusAumMn 3HTOMOJIOMMA
0.C. KopcyHoBckas

Kadegpa sntomonorum MI'Y um. M.B. JlomoHocoBa, 1. MockBa

300napku U aKkBapuyMbl — BaXKHble YUPEXAEHUS KYNbTypbl, BbIMOAHAIOLME
NpOCBETUTENBCKYI0 QYHKLMIO. KpoMe TOro, OHM yCMewHo BedyT Hay4YHO-uccne-
[OBaTeNbCKy0 paboTy, 4acTo B Koomepaumu C COTPYAHMKAMU YHUBEPCUTETOB
M aKageMuyecknx WMHCTUTYTOB. Mo cnoxuBliencs Tpaguumu, 6onblas 4vacTb
3KCMO3ULMIA 300NapKOB MPeACTaBNeHA MO3BOHOYHbIMM XMBOTHLIMU, U /UL
HeMHorve 300Mapky 06/1afaT NpeLCcTaBUTENbHOW Konnekuuel 6ecno3BoHoY-
Hbix. [TocnenHuWe, Kak MpaBwio, 9BNSOTCA 06UTaTeNns MM BOLHOW Cpefbl — 3TO
pakoobpasHble, KULWEYHOMNOMOCTHbIE U MOMTHOCKU. Ha3eMHble 6ecno3BoHOYHbIE
pexxe OKa3blBalTCs 0O6bekTaMu 3KCMOHMPOBAHMUS. B TO e BpemMsi 3HaKOMCTBO
C YIEHUCTOHOTMMM CYLIK, U OCOBEHHO C HACEKOMBIMM, YPE3BbIYAMHO BAXHO, T. K.
OHM SBNIAKOTCS OLHUM M3 OCHOBHbIX KOMMOHEHTOB N1t060ro GuoLeHo3a 1 urpatot
CYLLECTBEHHYH POJb B XXM3HU YenioBeka.

B nocnepHue pfecatuneTvs MHTEpPeC K KIacCMYeckum BUonormyeckum amc-
UMNAMHAM — 300/10TMK U BOTaHUKEe — CHMXKaeTcs. HanbonblwmM ycnexom y cTy-
[eHTOB-610/10roB Npu BbibOpe Ccneumanmsalmm noab3yrTcsa HOBEMLME Hanpas-
NEHUS, TaKMe KaK MonekynspHas buonorus u buonHxkeHepus. Ceityac yxe He
penKoCTb, KOraa UCCefoBaTeNM C NMOMOLLbI0 MOJIEKYNSIPHO-TEHETUYECKUX METO-
[L0B MONYYatoT CTAaTUCTUUECKM JOCTOBEPHbIE (DUNOreHeTUYECKUE AepPeBbS, HO He
MOTYT OLLeHWUTb MX BMONOrMYECKy AOCTOBEPHOCTb, T. K. HE BIaZLel0T LOCTAaTOUYHOM
UHpOpMaLMel 0 TakcoHe. [TocteneHHo popMupyeTcs npeacTaBneHne o TOM, YTo
Knaccuyeckas b1Monorms yxxe He HyXXHa, MOCKONIbKY 60MbWKNHCTBO ee npobnem
MOXXHO PEeLUUTDb, BIALES COOTBETCTBYIOLMMM FOTOBbIMM NAKETAMU KOMIMbIOTEPHbIX
nporpamm. e cTBuTENbHO, CYLLECTBYET LeNbli Habop npekpacHbiX GunoreHe-
TUYeCKKX, Broreorpadmueckmnx, 3KoONOrMyecKux, NaneoHTONOrMYECKUX NporpamMmm
C OrpOMHBIM KOJMYECTBOM aNropuTMOB, MPUMEHAS KOTOPble, AaXe Hecnewuua-
JIMCT MOXET NoJyyYaTb NPaBaonoaobHble pesynsTathl. Bonpoc nuib B ux Hay4yHOM
LLEHHOCTU U BepUGULMPYEMOCTY.

He mMeHbluee, a no cywecTBy 6onbliee, 3HaYEHUE UMEET HEA,00LLEHKA POnU
Knaccuyeckon 30010rum u 60TaHMKM B chepax, KacaroWwmxcs X03MCTBEHHOM
[lesTeNbHOCTM U 340pOBbs YenoBeka. Hepoctatok cneunanncrtoB-300/10T0B,
M B YaCTHOCTM 3HTOMOJIOrOB, NarybHO CKa3bIBAETCS HA OpraHM3auMu Meponpus-
™M No 6opbbe C BpeanTensIMmn CebCKOXO3SMCTBEHHbIX PAaCTEHWI, MEPEHOCYMKA-
MK BO3OyauTenern TpaHCMUCCUBHBIX 3aD60N1EBAHMIN U OXPaHe OKPYXKAIOLLEN Cpeabl.
B cBsi3n C 3TMM npocBeTUTENbCKas BYHKUMS MHCEKTApUEB, HanpaB/ieHHas Ha
npobyxaeHWe 1 NoaaepXKaHUe UHTepeca K HACEKOMBIM, MONYNSPU3ALLMM 3HAHUN
00 UX ponu B 3KOCUCTEMAX Halllel NNaHeTbl, NPeACTaBNsSeTCs Ype3BblYalHO akTy-
anbHOM M HeobxoanMon. MHcekTapumn 300MapKoB — 3TO NepBas CTyrNeHb B NO3Ha-

156



HWUM 0eTbMM 33aBOPAXMBAIOLLErO MUpa WwecTuHorux (Hexapoda). lns ycnewHoro
npoaBuxeHus obbekTa "Insecta” HeobxoauMMo COBMOAEHME NCUXONOrMYECKMX
33aKOHOB BOCMpPUATUSA, @ TaKKe WCMOSb30BaHWE MPUEMOB, NMPUMEHSIOLLMXCS
B CpeACTBax MAacCoOBOM MHPOPMaLMK U pekiambl. TO eCTb He cneayeT npeHebpe-
raTb BbIMYCKOM CYBEHWPHOM NMPOAYKLMM C KPACOUHbIMU M300paxeHUsIMU Hace-
KOMbIX M CCbIIKAMM Ha CaiTbl C NONe3HOM UHPOpMaLMeEl, MHBEHTaps Ana cbopa
U cofepXKaHWs HAaCEKOMbIX LOMa, MOXXHO OpPraHM30BbIBaTL OECNNATHYO pa3gavy
M3NWLLIKOB MONOAHSIKA (HanpuMep, nanovHukoB). MNo-npexHemMy B paboTte 300-
MapKoB OYeHb BaXKHa 06pa3oBaTe/ibHas COCTABNSIOWASN: LUKOMbHbIE KPYXKM, Nyb-
JINYHbIE NEKLUUK, K KOTOPbIM MOXHO NPMBNEKaTb CMeLnannucToB-3HTOMOONOB,
BbicTynneHns B CMU. OBbwecTBo «3HaHWe», co3aaHHoe B 1863 r. M BO3poXxaato-
weeca TONbKO ceilyac, B CBoeM akTtuee mmeeT nuwb 100 nektopos, npuyem
B OCHOBHOM IyMaHWTapueB, M MOKa He MOXeT ObITb MoNe3HbIM B pacnpocTpa-
HEHWMU IHTOMONOTUYECKUX U AaXKe B LEeNoM BMONOrMyeckmx 3HaHui. 3Ta HUWa
cBob0AHa, M ee HeOBX0AMMO 3aHSATb, YTOObI MYCTb BPEMEHHO, HO 3aMOIHUTbL 06-
pa3oBaBLytocs bpeLlb.

MoMMMO MpPOCBETUTENLCKOM AeATeNbHOCTM 300MapKM BCEraa 3aHUMMaNUCh
HayuyHom paboton. COTpyAHUKM MHCEKTapUeB, Kak NpaBuno, aeBnsatoTcs npodec-
CMOHANbHBIMU BbICOKOKBANMMULMPOBAHHbIMWU 3HTOMO/IOrAMM, U TaKME CIIOXKHbIE
3a4,a4u, Kak M3yYyeHue 1 pasBefeHue peaknx U Uc4esarlLmMx BUA0B, UCCNenoBa-
HMe MOBeLEeHUs M 3KONOMMKM HACEKOMBIX U AP., MOTYT UMM YCMELWHO peLlaThCs.
bb10 6bI BECbMA MOME3HLIM CO34aHME DUNbMOTEKMU M POHOTEKM KOMMYHUKALM-
OHHbIX CUTHANOB HACEKOMbIX, MHTEPAKTUBHbIX Onpeaenutenein Hambonee Macco-
BbIX BUOB Hallel (ayHbl, U3aaHNe HAYYHOM U HAYYHO-MONYNSIPHOM IUTEpaTYpbI.

CnepyeT 3aMeTUTb, YTO BO MHOMMX 300napkax Poccum, u B nepeyto ovepenb
B MOCKOBCKOM 300MNapke, MHOTOe AeNaeTcs: HelJaBHO CO3/laHa M 3KCMOHUpYeTCs
KONNEKLMS NayKoB, BbIMYCKAKTCS KHUMM, MPOBOAATCS TEeMaTUYeCkue BbICTaBKU
M KoHdepeHuMn, MOAAEPXKMBAKOTCS KOHTAKTbl C 3apybexKHbIMM KOnneramu.
[locTurHyTble ycnexm BO MHOIOM OMNpefensitoTcsl KOMNeTeHUMen 1 3HTY3Ma3MoM
COTpyAHMKOB. B MOCKOBCKOM 300MapKke MHCEKTapMIA C NepepbiBaMM CyLLLECTBYET
c 1878 r., korga ero Bnepsble opraHu3oBan H.B. HacoHoB, cTaBwuii Bnocnen-
CTBMM aupekTopoM 3oonornyeckoro myses B T. C-letepbypre. B teueHne 10 net
(c 1925 r.) pabotan «[lepnarornyeckuin uHcektapuii» b.C. LLlepbakoBa, U Hako-
Hew, B 1999 r. 6narogaps ycunusam M.B. bepesunHa ¢ coTpyaHukamm 6ol co3paH
OToen 3HTOMOSIOrMK, KOTOPbIA, Mbl YBEpeHbI, byaeT 1 Brnpeab YCNewHo pewaTtb
Kak Hay4Hble, Tak M MPOCBETUTENbCKME 334a4M, CNOCOBCTBYS POPMUPOBAHUIO Ha-
CTOSALLMX SHTOMONOrOB-3HTY31aCTOB.
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Summary

THE ROLE OF ZOOS IN THE POPULARIZATION OF ENTOMOLOGY
Olga Korsunovskaya, Dr.

The Entomology Dept. of the Lomonosov Moscow State University, Moscow, Russia

Insects are an important component of the biosphere, play an important
role in human life and are noteworthy both professionals and the public. Zoo’s
insectariums perform a very important function of awakening and maintaining
interest in this class of invertebrates. For the successful work on the promotion
of entomological knowledge is proposed to carry out a variety of activities:
lectures, work with schoolchildren, publication of popular science literature,
souvenirs, creating a libraries of videos and records of insect sounds, and others.
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CO30AHUE OBPA30BATEJIbHOM 3KCNO3ULIUU
BECMO3BOHO4YHbIX B AETCKOM 300MNMAPKE bOY A0 I OMCKA
«[AETCKUN SKOLIEHTP»

T, Kynukosa

bOY [10 r. Omcka «[etckuii IkoLleHTp, r. OmMck

HeTckuit 300napk BOY [0 r. OMcka «[leTckuii IkoLleHTp» BeOeT cBoe Havano ¢
HebonbLLOM Konnekuum NTuL, 1 polb, chopmmpoBaHHoi B 1983 r. kak yuebHas 6asa
300/10MMYeCcKmX Kpy>xkoB OMCKOW ropoackor ctaHumm toHHaToB. B 1985 . ¢ nepe-
€30,0M Ha HOBYH TEPPUTOPUIO KOMNEKLUMS pacumpunack, n kK 1988 r. pyHKUMOHUpO-
BaN KOMMJIEKC MOMELLEHWI U BONbEP, NOMYUMBLUMI Ha3BaHWe «[JeTCKUiA 300MapK».
B 1996 r. Ha 6a3e SKkolleHTpa OTKpbINach BbICTaBKa TEPPAPUYMHBIX XXMBOTHbIX.

MNepBoHayanbHasg Konnekums 6eCrno3BOHOYHbIX XMBOTHbIX MOsIBUMACk B 1998 1.
M COCTOsNA U3 CNIeayLMX KOPMOBBIX BUAOB: aMepUKaHCKUii TapakaH (Periplaneta
americana), MpaMopHbIi TapakaH (Nauphoeta cinerea), Manbli My4HOM XpyluaK
(Tribolium confusum), 3odobac (Zophobas morio).

B 2010 r. B [letckom 300napke OTKpbLIACh 3KCMO3MUMS 6GeCcno3BOHOM-
HbIX XXMBOTHbIX, rae 6binuM NpeacTaBneHbl: aHHAaMCKUI NanoyHuk (Medauroidea
extradentata), po30oBblit ununuinckuii ntuueen, (Grammostola rosea), Maparackap-
ckue TapakaHbl (Gromphadorhina portentosa) v axatuHa dynuka (Achatina fulica).
B aToM e roay Ha 6a3e JkolleHTpa 6bln co34aH MHCEKTapWit, M konnekunsa becno-
3BOHOYHbIX yBenuuunacb. boinn 3aseseHnbl apynsatHuctble (Gryllus bimaculatus)
n 6aHaHoBble (Gryllus locorojo) cBepukn, TapakaHbl: 6nabepyc KpaHundep
(Blaberus craniifer) v apxumaHaput (Archimandrita tessellata), a Takxe KoHrones-
ckas 6bpoH3oBka (Pachnoda marginata). B 2013 r. konnekuuio JeTckoro 30onapka
nononHunu onuekosble (Telodeinopus aoutii) N TMraHTCKME appUKaHCKUEe KMBCS-
Ku (Archispirostreptus gigas).

B 1998 r. 6binm pa3paboTaHbl M yTBEPXKAEHbI 06pa30BaTe/bHblE NPOrpammbl
«Teppapuymnct», «HOHbI 300n10r», «[lOMaWHUIA 300NapK» U «IKONOMMUS HACeKo-
Mbix». [lanbHelwee nonoaHeHne KoNIeKLMKU NPOM3BOAMIOCH C YHETOM UMEHLLMX-
€51 06pa3oBaTe/bHbIX MPOrpamMm.

MHcekTapwuii eTckoro 300napka sBnseTcs OCHOBHbIM AMAAKTUYECKUM NOCOOU-
€M K MporpamMMme «IKON0rns HaCEKOMBbIX» U « TeppapuyMuUCT».

Kpy>KKOBLIbI MOTy4atOT HABbIKM PA3MHOXEHWUS KOPMOBBIX HACEKOMBIX Ha Mpak-
TMyecknx 3aHatuax. Obyyarowwmecs MeoT BO3SMOXHOCTb He TONIbKO HabnaaTh co-
LEePXaHWe U pasMHOXEHME HACEKOMBIX, HO M MPUHMMATb B 3TOM HEMoCpenCcTBeH-
HOE y4yacTue Ha NPAKTUYECKUX 3aHATUSX.

Mpu dopMrpoBaHUM KoNNeKLUM 6ECNO3BOHOUYHBIX B YYPEXAEHUU LOMNONHU-
TeNIbHOro 06pa3o0BaHUS YUUTLIBAKOTCS CNEAYIOLLME MOMEHTbI:
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*  >KMBOTHble MpuOOpeTarTCcs ANS MCNONb30BaHMS MX B 0Opa3oBaTesibHOM
npouecce, CNefoBaTeNbHO, OHU AO/MKHbI OblTb LOCTYMHbI ANS LEeTel U He
LLOMKHbI NPeACTaBNsTb ONACHOCTU A1 OKPYXKAKOLLUX;

*  KOMIEKLMS XXMBOTHbIX MpefHAa3HayeHa AN pacluMpeHus y obyyatowmxcs
3HaHMI 06 OKpyXXalLWweM MUPe, a 3HAYMT, OHa AO/IKHA ObITb LOCTAaTOYHO pas-
HOOBpPa3HOM U MHTEpEeCHOW;

e KOMNEKUMS >XMBOTHbIX Heobxoauma [Ans NpenocTaBlAeHUs BO3MOXHOCTU
00yyaoLWMMCs MO3HAaKOMUTLCS U U3YUNTb TEX NpeacTaBuTenei GayHsl, KOTO-
PbIX OHM HE MOTYT COAEPXKATb B AOMALUHMX YCIOBUSIX.

YpoBeHb MCMOMIb30BaAHMSA XMBOTHLIX B 06pa3oBaTeNibHOM npoLecce 3aBUCUT
OT BO3pacTa 00y4aroLwerocs, ero 3HaHUM, oANTENbHOCTM O0ByYeHUs MO AaHHOWM
obpa3oBaTenbHOM NporpamMMe U IMYHbIX Ka4yecTB.

YCNOBHO MOXHO BbIAENUTL TPU YPOBHS MCMOb30BAHUS KMBOTHbIX B 06pa3o-
BaTe/IbHOM npoLecce:

1 - HabnoaeHUs 33 CAMUMM XKMBOTHBIMM M 38 MAHUMYASLUMAMU C XKUBOTHBIMMU,
KOTOpble NPOM3BOAUT Nefaror, — YUCTKA, KOPMIEHWE U T. A4.;

2 — paboTa C XMBOTHbIMM NOJ KOHTPOMEM NeAarora;

3 — camocTosTenbHas paboTta C XMBOTHBIMM.

HabniopeHne ocywecteasercs 3a naykamu-ntuueesamu. O6ydarowmmcs
paspellaeTcs paboTaTb NOA4 KOHTPOIEM Mefarora ¢ KOHrone3ckuMu BpoH30BKa-
MW, aHHAMCKMMM NaNOYHUKAMK, TapakaHaMu M XKyKaMu (Masblii My4YHOW XpYyLUaK,
30¢06ac, KoHronesckas 6pPOH30BKa), @ TAKXKe C KUBCSAKAMM.

Ha KOHTaKTHbIX M MPAKTUYECKUX 3aHATUSX MCMONb3YHTCA aXaTWHbI, aH-
HaMCKMIA ManoYvHWK, Mafarackapckuin TapakaH, 6nabepyc kpaHuudep n apxu-
MaHpUT, KOHronesckas 6poH30BKa.

Mcxons 13 BblleCKa3aHHOro, HE PEKOMEHAYETCS COAEPXKATb B YUPEXAEHUSAX
LLOMOSTHUTENBHOIO 06Pa30BaHUS AA0BUTBIX XXMBOTHbIX 6€3 NPUHATUS LOMONHM-
TeNbHbIX Mep 6€30NacHOCTM 419 00y4aWMXCS U PAaOOTHUKOB YYpEXAEHMS.

O6buweHne ¢ pasHOOOPa3HbIMU XKMBOTHBIMM MO3BONSET AETAM paCWMPUTb
CBOM NO3HaHMS 06 OKpyXatoLweM MUpe, M36aBUTCS OT HEKOTOPbIX CTPAXOB.

CerofiHsi B KONNEKLUMM MHCeKTapus [leTCcKoro 300napka HacuMTbIBaeTCs 5 Bu-
[.oB 6ecno3BoHOYHbIX (100 3Kk3eMnnNapoB), He CUMTast KOPMOBBIX.

CREATE EDUCATIONAL EXPOSURE OF INVERTEBRATES
IN THE CHILDREN'S ZOO OF THE OMSK CHILDREN'S ECOCENTER
Galopiy Kulikova
The Omsk Children’s EcoCenter, Omsk, Russia
The Children’s zoo of the Omsk Children’s EcoCente traces its origin to

a small the collection of birds and fishes, formed in 1983 as a training base,
Zoological clubs in Omsk city station of young naturalists. In 1985 moved
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to a new the territory, the collection has expanded, and by 1988, he operated
a complex space and enclosure called "Children’s zoo". In 1996, on the basis the
EcoCenter opened an exhibition of terrarium animals.

Original collection of invertebrates appeared in 1998 and consisted of the
following prey species: American cockroach, harlequin cockroach, confused
flour beetle (Tribolium confusum), zophobas.

In 2010 in the Children’s zoo opened an exhibit of invertebrates, where
was presented: Annam stick insect, Chilean rose tarantula, Madagascar
cockroach and achatina snail (Achatina fulica). In the same year on the basis
of the EcoCenter was created insectarium and a collection of invertebrate
has increased. Was introduced two spotted and banana crickets, death’s
head cockroach (Blaberus craniifer) and Archimandrita cockroach, and same
Congolese fruit beetle. In 2013, a collection of Children’s zoo joined olive and
giant African millipedes.

In 1998 was developed and approved educational program "Terrariums’,
"Young zoologist’, "Home zoo" and "Ecology of insects". A further collection was
made based on existing educational programs.

Insectarium of the Children’s zoo is a major educational benefit
to the program "Ecology insects and Terrariums"”.

Members get the skills of breeding insects feed on practical exercises.
Students have the opportunity not only to observe the maintenance and
reproduction of insects, but also to take a direct part in practical sessions.

When the formation of the collection of invertebrates in the institution of
additional education take into account the following points:

- animals are purchased for use in the educational process, thus they should
be accessible to children and must not pose a danger to others;

- animal collection is designed for to broaden the knowledge of students
about the world, and so she should to be sufficiently diversified and interesting;

- collection of animals required for providing opportunities for students
to meet and study those fauna, which they cannot have at home.

Level the use of animals in educational process depends on the age the
student, his knowledge, duration of training in this educational the program
and personal qualities.

Conditionally it is possible to identify three levels of using animals in
the educational process:

1- monitoring of the animals; handling of animals which produces a teacher

- cleaning, feeding, etc.;

2- work with animals under the supervision of a teacher;
3- independent work with animals.

Supervision is exercised over the spiders — tarantulas. Students are
allowed to work under the supervision of a teacher with Congolese fruit beetle,
Annam stick insects, cockroaches and beetles (confused flour beetle, zophobas,
Congolese fruit beetle) and millipede.

On contact and practical sessions are used Achatina, Annam stick insect,
Gromphadorhina, Blaberus and Archimandrita cockroaches, Congolese flruit beetle.
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Based on fromthe above, it is not recommended to contain in establishments
of additional education poisonous animals without the adoption of additional
security measures for students and employees of the institution.

Communication with a variety of animals allows children to expand their
knowledge about the world, to get rid of some of the fears.

Today in the collection of the insectarium of Children’s zoo, there are
5 species of invertebrates (100 specimens), not considering fodder.
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OCHOBHbIE 3TAIMbl KYJIbTUBUPOBAHUA KYKYPY3HOIo
MOTbIJIbKA OSTRINIA NUBILALIS (LEPIDOPTERA: PYRALOIDEA)
B JTABOPATOPHbIX YC/IOBUAX

10.M. Manbiw, U.B. [pywesas, A.I. KoHoHuyK, M.H. bepumM, A.H. ®ponos

Bcepoccuitckuit HAW 3awwmTbl pactenuit, 1. C-Metepbypr — MywkuH

CrebneBoit Kykypy3Hbiit MoTbinek Ostrinia nubilalis s.l. npencraBnsiet 60nb-
WOM WMHTEepeC ONS U3Y4YeHUs pasfiMYHbIX BOMPOCOB OMONOrMM YellyekpblibiX
HaCeKOMbIX, @ TaKXe KaK CeNbCKOXO3SMCTBEHHbIN BpeuTeNb, HAHOCALMIA Cylle-
CTBEHHbIN yuepb noceBam Kykypysbl. KynbTMUBMPOBaHME KYKYpY3HOro MOTbI/IbKa
B NabOpaTOpHbIX YCNIOBMSX HEOBXOAMMO Ans nonyyveHus Buonornyeckoro ma-
Tepuana o pelweHns pasfinyHbIX 33434 3KCNEPUMEHTANbHbBIX UCCIEL0BaHMNA.
B vacTtHocTH, NSt OLEeHKM PU3MONOTMUYECKMX peakLmii HACEKOMbIX U MOCTaHOBKM
H6uoTecToB He06X0AMMO 6O/bLLIOE KOMYECTBO BbIpaBHEHHbIX MO BO3PACTy U CBO-
604HbIX OT UHDEKLUMIN 0cobelt onpeaeneHHON Gasbl pa3BUTMUS, OCHOBHOM CNOCOO
MoslyYeHns KOTOPbIX — NOAYYEHME NOTOMCTBA HAaCEKOMbIX B KYNbType.

MNepBbIf 3Tan KyNbTMBMPOBAHMS HACEKOMbIX NPU MHULIMALMKM BPEMEHHOW UK
MOCTOSAHHOW NabopaToOpHOM KyNbTypbl — C60p 06BLEKTOB, CYXKALUMX CTAPTOBBIM
MaTepuanoM. Kpuntuyeckme suabl poga Ostrinia, cylwecTByolWMe B BUAE CUM-
naTpuyecKnx NONynaumi, Hepa3nMUYUMbl He TONIbKO MO MOP(PONOrMUYECKUM Kpu-
TEpUAM, HO U NO TaKUM CTaHAAPTHbIM MOMEKYNSPHO-6MON0rMYECKNM NPU3HaKaM,
KaK HyK/1eoTuaHas NocnefoBaTeNbHOCTb reHa NepBoi CybbeaMHULbI LUTOXPOM-
okcnpasbl COl (Tpywesas v ap., 2016), koTopas TPaAMUMOHHO MCNOJb3yeTCs
B KauecTBe Mapkepa BMAOBOM reHOAMarHoCTMKM Hacekomblx (Hebert et al., 2004).
Mpy OTCYTCTBMM BO3MOXHOCTM MPOBELAEHMS AHANMU3UPYIOLWLMX CKPeLMBAHUN
C MCNONb30BaHMEM 3TANOHHbIX NONYNALUI UM aHanu3a MukpocatenautHon AHK
cnenyeT NpoBOAUTb COOP ryceHuL, CTapLiMX BO3paCTOB Ha TUMMUYHBIX KOPMOBbIX
pacteHusx (Kykypy3a ans Ostrinia nubilalis s.str., noOnbiHb, KOHONAS, AYPHULLHKK
n T. n. gna Ostrinia scapulalis) B TUNOBbIX recrpaduyecknx nokaumsx, To ecTb u3
NoNynsuMiA, B OTHOLLEHUM KOTOPbIX paHee NpoBeaeHbl COOTBETCTBYHOLLIME UCCIie-
nosanus (Frolov et al., 2012). Mpu cbope HAacEKOMbIX B aKTMBHOM COCTOSIHUM
MM HEeobX0AMMO NpeaoCTaBUTL ECTECTBEHHBIN KOPM [NS 3aBEPLUEHUS NUTaHUS
M nepexoaa K OKyKmBaHui. Ecnv HacekoMble cobpaHbl B CPOKM, COOTBETCTBYHO-
LMe UX Nnepexomy K ananayse, ciefyeT co3aatb COOTBETCTBYHOLLME YCIOBUS: Xpa-
HeHue npu +8-10°C u oTHOCUTENbHOM BRaxHOCTU Bo3ayxa 70-80% B TeueHune
He MeHee 4 MecsLEeB C NoC/ieayoWwel peakTMBaLmeit nyTeM KpaTKOBPEMEHHOMO
YBNAXHEHUS U COQEPXKaHMA nNpu TemnepaTtype +22-28°C.

BTopo#t aTan — nonyyeHne NOTOMCTBA OT COOPaHHbIX B MPUPOAE HACEKOMBIX.
babouek copepxart no 4-8 ocobeit B CTekNAHHbIX BaHkax obbemom 0,5-1 n,
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CHabXXeHHbIX BYMaXKHbIMM BKIAAbILLAMM AN OTKNALKM UL, U 3aKPbITbIX Mapiiew,
Ha KOTOPYH MOMELLAOT BaTHbIM TaMMOH, NPOMUTAHHbIM CaXapHbIM UM MeL0BbIM
cuponoM. Knagku simu, BbIpe3atoT C MUHMMasbHbIM KOJIMYECTBOM ByMaru 1 nome-
AT Ha UCKYCCTBEHHYI nuTatenbHyto cpeny (UMNC). Beikapmnmeanme Ha UMC
BO3MOXHO Ha BCEM MPOTHKEHWUM Pa3BUTUSA TYCEHML, OLHAKO CTapluMe BO3pacTa
MOXXHO NEpPEeBOAMTb HA ECTECTBEHHbIM KOPM. Jns noaaepXaHus KynbTypbl B ak-
TUBHOM COCTOSIHUM CBETOBOM PEXMM [LOMKEH BKAYaTh 16-18 cBeT/bix Yacos
(0o MosIBNEHUS UMAro HaCeKOMbIX MOXHO COAEPXaTb NPWU MOCTOSHHOM OCBeLle-
HWK; NS peann3aummn penposyKTMBHbIX MOBEAEHYECKUX pPeaKLMI MMAro CMeHa
[HS M HOYM MOXeET BbITb KPUTUYHA).

Cnepytownii 3Tan — ganbHelwee Nopaep)KaHue BBEAEHHbIX B KY/bTypy Ha-
CeKOMbIX. BpeMeHHas KynbTypa MOXeT NOAAEPXKMBATLCS HA MPOTHKEHUU ABYX-
TpexX NOKOMEHWUI NPU YCIOBUM AOCTAaTOYHOIO KOMYECTBA HACEKOMbIX MaTEPUH-
CKOro nokonexus. [insg ycnewHoro BOCMNpoM3BOACTBA MUHUMANIbHOE KONNYECTBO
coctaBnsiet 20 caMok; ans ux 3¢dEeKTMBHOIO OMNAOLOTBOPEHUS MPU TPYNNOBOM
CofepXaHMM [OCTAaTO4Has fona caMuos coctasngeT 70-80 % ot obuero uncna
CaMOK, O HAKO C Yy4eTOM BO3MOXHOM paHHel rmbenn camuoB XenatenbHo, YTobbl
ux BblN0 CTONbKO Xe, unn Ha 20-30 % Gonblue, Yem caMok.

[nsa ctabunusaumm KynbTypbl U ee COXpaHeHus B TedeHue bonee Anutenb-
HOro BpEMEHW, BO M3bexaHue BbIPOXIEHWS B pe3ynbrate MHOpUAMHIA, HEOb-
XOAMMO YBENNUYMBATL KOJIMYECTBO HACEKOMbIX MATEPUHCKOFO MOKOJEHUS Ha
nopsfok nnbo perynsipHoO MOMONHATb MaTepuan M3 MPUPOLHOrO WMCTOYHMKA.
B nocnesnHeM cnyyae HeOHX0AMMO YYUTLIBATb, YTO MAaKCMManbHas NIOLOBUTOCTb
peanusyeTcs Npu MCNoab3oBaHWM 0cobei, CobpaHHbIX B OLHOM reorpaduyeckomn
NOKaLMM Ha TOM >Xe BUE KOPMOBOIO pPacTeHMs, a CKpeLLMBaHME HACEKOMbIX U3
Touek, yaaneHHbix 6onee yem Ha 50 KM, NPUBOANT K CYLLLECTBEHHOMY CHUXKEHUIO
penpoayKTMBHOro noteHumana. OceMeHHEHHOCTb CaMOK MpU CKPELLMBAHUK Ha-
CEKOMbIX pa3HbIX NONynsiuMi 06bl4HO He npeBbiwaeT 5-20%, uTo 0ObACHSET-
€S pa3MUNAaMM NOBEAEHYECKMX PeaKLUMM, BKIOYAs 0COBEHHOCTM (hepOMOHHOM
KOMMyHuKauuu (Pponos u ap., 1984).

Mpu pAUTENBHOM KYNBTUBMPOBAHUMM HACEKOMbIX MOXET BO3HUKHYTb HEOOXO-
[MMOCTb MX NepeBoAa B Auanaysupylollee coctosHue. Ha 3Tom atane Heobxonu-
MO M3MEHWUTb HOTONEPUOANYECKUIA PEXMM, COKPATMB KONMYECTBO CBET/IbIX YaCOB
00 12. 3aKOHYMBLUMX NUTAHME TYCEHUL, CllIefyeT NOMECTUTb B 6aHKM C ByMaXKHbIMM
BK/1afbILLAMMU, CIOKEHHBIMU B BUAE KrapMOLLKM». YCIOBUS COAEPXKAHMS HACEKOMbIX
B AMANay3upyHOLLEM COCTOSIHUM U MOCAEAyoLEeNd peakTMBALLMKM OMNMCaHbl BblLLE.
lModoepmaHo epaHmom PH® 16-14-00005.
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Summary

MAIN STEPS OF CULTIVATION OF EUROPEAN CORN BORER
OSTRINIA NUBILALIS (LEPIDOPTERA: PYRALOIDEA) UNDER
LAB CONDITIONS
J. Malysh, Dr., I. Grushevaya, A. Kononchuk, Dr., M. Berim, A. Frolov, Dr.

The All-Russian Institute for Plant Protection, St. Petersburg - Pushkin, Russia

European corn borer Ostrinia nubilalis sensu lato is a populatr model of insect
biology as well as a major corn pest. Its cultivation under lab conditions
is essential to study physiological reactions and performing bioassays.
For initiation of a lab culture the first step is collection from nature. Because of
cryptic species present in Ostrinia complex, it is important to sample last instar
larvae from typical forage plant and type locations for which microsatellite
DNA analysis of insect populations have been performed. Active larvae should
be provided with plants to finish feeding and pupate. If under diapause, they
should be stored for minimum 4 month refrigerated and then reactivated.
Second step is production of progeny from field-collected insects. Under lab
condition, the most feasible way is to feed larvae on artificial nutritional media
though elder larvae can be transferred onto natural plant material. For active
development, the photoperiod should include 16-18 light hrs. The next step is
further maintenance of insects introduced into culture. Minimal number of 20
ovipositing females is required for a successful sequence of 2-3 generations,
while for longer lab passaging larger amount of initial material or addition
of new filed-collected samples is needed. For maximal reproductive potential
will be achieved when insects are crossed originating from the same locality
and feeding plant. The optimal amount of males is equal or 20-30 % higher
than that of females.

During a long-term culture, it may be needed to induce diapause. For this
step, the photoperiod should be changed by reducing number of light hours to 12.
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HOBbI/A BULL KPABOB B JIOBUTENLCKOW 300KYNbTYPE —
SIAMTHELPHUSA IMPROVISA (LANCHESTER, 1902) (GECARCINUCIDAE)
A.B.Mapukopa, E.C. OauHuesa
BoTaHuyeckuii nuTomMHUK «CiHss peukas, . KeMeposo

ABTOpamu 6Gbin BBEAEH B KyNbTypy M BMepBble PasMHOXEH MepCrneKTUBHbIN
BMA, NpecHoBOAHOro kpaba m3 KOro-BoctoyHoi Asum, npeasaputenbHO onpene-
NeHHbIN Kak Siamthelphusa improvisa (no: Naiyanetr, 2007).

lpynna pa3HoBO3pacTHbiX KpaboB Obiia nonyyeHa Hamu oceHbto 2015 r. oT
Hawero HoBocubupckoro konneru A.l. Jiucayesa. [laHHbIM BMAg, 0buTaeT B Tannax-
[le, B YaCTHOCTU, B TOPOACKMX NapKax . baHrkoka BO BpeMeEHHbIX BOJOEMAX U poeT
HOpbI Y ype3a BOfbl.

B3pocnbii AOMUHUPYOLWMI caMel, AOCTUrAeT ANMHBI Kapanakca go 20 mw,
LUMPUHBI Kapanakca Ao 25 MM (Mo IMTEPATYPHbIM AAHHbIM, 0 32 MM), CAMKU Mefb-
ye.Y KpaboB XOPOLIO BbIPAXKEH MNONOBOM AUMOPPM3M, CaMLLbl UMEIOT CUBHO YBe-
NNYeHHbIe KnewHu u 6onee KpynHble pasMepbl. OKpacka B KyNbType cepo-3e/eHas
C TEMHbIMW MENKMMU NATHAMMU, 3aLUUTHAS, B XOPOLLMX YCII0BUSAX B OKpacke JOMU-
HMPYIOLLMX 0COBEN MPOSIBAAIOTCS OPaHXXEBbIE TOHA.

M3 peBati nonyyeHHbIX XXMBOTHbIX OKA3al0Ch BCEro ABa Pa3HOBO3PACTHbLIX
camua, No3ToMy Kpabbl 6blnM pasaeneHbl HA ABE rpynrbl CXOXEro pa3Mepa u Bbl-
palmBannCh B OTAENbHbIX akBaTeppapuyMax. [locne KapaHTMHA Mbl COAEpXKanu
HalwmMx KpaboB B CTEKNSAHHbIX KybMueckMx akBaTeppapuyMax pasmMepamwu
40x40x40 cm. Takow pasMep no3BonseT 6e30MacHO CoaepXaTb rpynny U3 O4HOMo
B3POCJIONO CaMLa M ABYX-TpeX CaMok. Ha aHe HaxoauTcs rpasuin dpakumm 3—-5 Mm,
60nbLIOe KOMMYECTBO YKPbITUIM U3 MMHAHBIX YEPEnKOB M MIOCKMX KYCKOB KOpbI.
0693atenbHbIM 31EMEHTOM O(QOPMNEHUS ABASKOTCS HECKONBbKO KPYMHbIX KO-
pAr, BbICTYNAOLWMX HAg, NMOBEPXHOCTbIO BOAbI — KpabaM, NycTb U KpaliHe penko,
HeobxooMMo 06cbixaTh Ha cywe. (oM BOAbl Haf FPYHTOM 06bIYHO 2,5-3 M,
T. K. laHHbIA BUA, NPU BbICOKOM YPOBHE BOJAbl CTPECCUPYETCS UM CTapaeTcs Bbl-
6paTbcsa M3 akBaTeppapuyMa. TemnepaTtypa coaepxaHusi coctaBnsiet +21-28°C.

B akBaTeppapuyMax Mbl UCNONb3yeM OTOUNBTPOBAHHYIO BOAY M3 BOAONPOBO-
[la ¢ xapaktepuctukamu pH 6,5-7,5 n xectkoctbto (dH) 3-8°. Bo usbexaHue Ha-
KOMJIEHMS A30THbIX COeAMHEHUI exeHenenbHo He MeHee 50% Boppl 3aMeHsieTcs
Ha cBexy. PunbTpaLma OTCyTCTBYET.

B nutaHum Kpabbl HENPUXOTAMBBLI M XOPOLLO NOEAAIT Kak XXMBOTHbIE KOPMa,
Tak M CNeumann3MpoBaHHble KOMMepUeckue KopMa At pakoobpasHbix U L-COMOB.
0O6s3aTenbHbIM INEMEHTOM PaLMOHA SIBNSIETCS NMCTOBOM OMaj, U MArkas BOAHas
pactutenbHocTb. OTMYHas nogkopMka Ans kpabos — xapoBsble Bogopocau. [ns
NOCTPOEHWUS HOBOTO MAHLMPS KpabaM HeoBX0AMMbI BHELLIHUE UCTOYHWMKM KabLims,
M XOTS MpWU NPaBUIIbHOM KOPM/IEHUU OHU MOMYYAKT ero fOCTaTOUHO, XKeNaTeNbHO
nomelLaTb B akBaTeppapuyM € kpabamu HebonbluMe KyCOYKM Mena, Cernuu unm

166



NTUYLErO KaMHS. [JeTpuT Ha aHe aBnseTcs 06g3aTeNlbHbIM 31EMEHTOM NUTAHUS MO-
nofbix Kpabos, NO3TOMY AHO YMUCTUTCS He valwe 1 pasa B Mecsu, U COBpaHHbIN
LLeTPUT NPOCMATPMBAETCS Ha HaNU4YMe B HEM Monoam Kpabos.

CaMKu Havanu pasMHOXaTbCs NMPU AOCTMKEHUM LNMHBbI Kapanakca bonbuie
12 mm. CaMKka HocuT UKpY He MeHee 40 pHel. M3-3a CKPbITHOCTM CaMOK CJTIOXKHO
OLLEHWTb KOMIMYECTBO MKPbI Y KAXA0M CaMKK, HO Cyas MO CAeNaHHbIM doTorpadu-
SIM, OHO cocTaBnsieT He MeHee 30 wT. B3pocnble caMKy NpakTMYECKM MOCTOSHHO
HabN[ATCS C MKPOM HA pasHbIX CTagusax pa3Butus. Monogble Kpabbl oveHb
Menkue, He bonblie 2-3 MM, NOMYNpo3payHble, aKTUBHO NPSYYTCS B IPYHT ak-
BaTeppapuyMma. B3pocnbie kpabbl ManoarpeccuBHbl MO OTHOLWWEHUIO APYT K Apyry
M K MOMOAM, U MO3TOMY BO3MOXHO BbipalMBaHWe MONOAM B oblieM akeartep-
papuyMe, HO AnS NonyvyeHus HONbLOro KOAMYECTBA XXMBOTHBIX MOC/Te HepecTta
npou3BoauMTeNneil CTOUT OTCaAMTb B APYron akBaTteppapuyM. llepecagka mono-
LbIX XMBOTHbIX MeHee ya06Ha M3-33 UX CKPbITHOCTM W MPMBbIYKM 3aPbIBATbCS
B rpyHT. Monopaple Kpabbl aKTMBHO pacTyT, MO3TOMY XenaTe/bHO KOPMUTb UX He
pexe 1 pasa B 2 fHA M MeHSATb BOAY 2 pa3a B HeLento.

3a rop, conep>kaHus 1 pasBefeHus JAHHOro BUAA Mbl HE 3aMEeTUNM KaKUX-KU-
60 6onesHel Unn NPobaeM C IMHbKAMMK.

S. improvisa oka3anucb HECNIOXHbIM B COAEPXXaHWU U pa3BeAeHNM BUOOM Kpa-
60B. ABTOpaM#u yCreLHO Noay4YeHo NOTOMCTBO F2, 4To No3BONSET rOBOPUTBL O NOJ-
HOLLEHHOM BBELleHMW B 300KY/bTYPY 3TOro BMAA. BeicoKasi CKOpOCTb pa3MHOXeHMS,
OTHOCUTENbHO HebonbliMe pasMepbl U HU3KAs BHYTPUBMAOBAS arpecCMBHOCTb
[T BO3MOXHOCTb MCMONb30BaTb 3TOT BUA, AN CO34AHMUS 3peNuLHbIX BuoTon-
HbIX 3KCMO3MLMI B 300MapKax M 3K30TapuyMmax, T. K. B 6onblimx obbemMax 1 npu
BO3MOXHOCTM PbITb HOPbI Kpabbl 3TOr0 BMAA MeHee CKpbITHbI. [11s coXpaHeHus
B KynbType pa3BofHble Kpabbl OGblivM nepenaHsbl B psig, POCCUMACKMX 300MapKoB
1 NoBUTENSIM, CEPbE3HO 3aHMMAIOLLMMCS 3TOM FPYNMoN.
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Summary

A NEW SPECIES OF CRABS IN THE AMATEUR ZOOCULTURE -
SIAMTHELPHUSA IMPROVISA (LANCHESTER, 1902) (GECARCINUCIDAE)

Alexander Marikoda, Elena Odintseva
Botanical nursery "Blue River’, Kemerovo, Russia

The authors first developed the breeding and introduced into the culture of
freshwater crab from Thailand — Siamthelphusa improvisa. The article describes
the content, breeding and growing of young animals. The prospects of this species
for amateur aquaculture are estimated.
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NMPECHOBOAHbLIE KPEBETKU PEKU AMYP:
COOEPXAHUE, PASBEAEHUE U UOEHTUDUKALUA
A.B. Mapukopa?, A.B. ®ponos?, C.A. UBaHoB?

LAkBapuyMucT-nio6uTens, r. Kemeposo; 2AkBapnyMUCT-nio6uTEND, . Xabaposck

C 2016 r. pencTByeT MEXPErMOHASbHbIN TIOOUTENBCKUIA NPOEKT MO U3YYEHUIO
NpecHOBOAHbIX KpeBeTok Poccuu. B HacTosLee BpeMs aBTOpPaMM KOMMIEKTYeTCS
XKMBas KONNEKLMS NPecCHOBOAHbIX KpeBeTok HacceiHa p. AMyp, oTpabaTtbiBatoT-
€S METOAMKM COAEPXKaHMS U pa3BeAeHus, NpoBoaMTcs cbop HUKCMPOBAHHOIO
MaTepuana AN cMcTeMaTuyeckmMx UCCnefoBaHNM.

B Hactoswee BpeMs B KOMNEKUMSX aBTOPOB COAEPXATCA chepykouime
BuAabl: Exopalaemon modestus, Macrobrachium nipponense, Macrobrachium sp.,
Neocaridina denticulata, Palaemonetes sinensis. KpeBeTkM COAEPXaTCs Kak B aK-
BapMyMHbIX X03MCTBaX, Tak M B Caf0BbIX aKkBapuMyMax 1 npynax B jeTHee Bpe-
ma. [Ins cogepxaHus ucnonb3syercs MMbo amypckas BoAa, OT/IMYAOLLASACS CBOeW
MArKOCTbl, TM60 foXAeBas/cHeroBas Boaa. Micnonb3oBaHue MArkow BOAbI Bbl-
COKOro KayecTBa, Ha Hal B3NS4, SBASETCS OCHOBHbIM KPUTEPUEM YCMELIHOro
COAEPXaHUS U pa3BefeHns aMypPCKUX KpeBeTok. Bce KpeBeTku B Hawen Konnek-
LMK BbIPALLMBAIOTCA NO CTaHAAPTHOM cxeMe — nabopaTopHble akBapuyMbl He3
rpyHTa, o6bemom ot 40 po 250 n, ¢ 60nbWMM KONMYECTBOM SIMCTOBOrO 0OMNaaa,
CTaHOapTHble akBapUyMHble KOpMa, pacTUTeNbHble NMOAKOPMKU. [Ins Makpobpa-
XWYMOB 0693aTeNIbHO MPOBOASATCS perynsipHble NOAKOPMKM KaK BOLHbIMU MOJ-
JIOCKaMM, TaK U MONOAbIO axaTuH. MonoapiM KpeBeTkaM 0bsi3aTenbHbl perynsp-
Hble MOAKOPMKM XMBbIM U 3aMOPOXKEHHbIM 300MIAHKTOHOM.

B 2016 r. 6611 monyyeH M3 Npupoabl U YCNewWwHO pa3MHOXeH E. modestus.
KpeBeTku cogepxanucb B yIMUYHbIX akBapuyMax obbemMom B 250 n ¢ HUMdeamu
W 0OXAEeBOM BOAOK. B HacTosWwee BpeMsi NOTOMCTBO OT NPMPOAHbIX CAMOK Bblpa-
LUMBAETCS B aKBapUyMax B 3aKPbITbIX NMOMELLEHUSX C LLeSIbI0 CO34aHNS MaTOYHOIOo
ctaga. [1o Takow e MeToamKe no3xe Obl ycnewHo pa3MHoxeH P sinensis. Mep-
Bas MOMbITKA pa3BefeHus NONHOCTbIO B NMPeCcHON Boae M. nipponense okasanacb
ManoycnewHow, Monoapb B utore nornbna. Ewe oamH, HemaeHTUOULMPOBAHHDIN,
bosee Menkuii BUA «AaNbHEBOCTOYHbIX» MAKpOOpPaxmMyMoB W3 NHOBUTENLCKOM
KynbTYpbl CTabubHO Pa3BOAMTCS B KONnekuuu ogHoro us aBtopoB. N. denticulata
sinensis B HalleW KONNEKUMM NPeaCcTaBneHa CTabmabHO pa3MHOXAKOLWMMUCS XKNU-
BOTHbIMW U3 aKBAKYbTYpbI.

BupoBoit coctaB npecHOBOAHBIX KpeBeToK Poccuiickoit yactu 6acceitHa

p. AMyp u ero npuToKos
Cem. Atyidae
1. Neocaridina denticulata sinensis Kemp, 1918. lna p. AMyp oTMey4anacb Huxe
yctba p. CyHrapm.
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CeM. Palaemonidae

2. Exopalaemon modestus (Heller, 1862). bacceiiH p. AMyp. ®OHOBbIN BUA,

3. Palaemon macrodactylus Rathbun, 1902. HuxHee TeyeHune p. AMyp. DBpura-
JIUHHbBIN BUA.

4. Palaemon paucidens De Haan, 1844. HuxHee TeueHue p. AMyp. IBpuUranmH-
HblI BUA,

5. Palaemonetes sinensis (Sollander, 1911). bacceiiH p. AMyp. ®OHOBbIN BUA.
Bun Macrobrachium asperulum (Von Martens, 1868) noctoBepHO n3BecTeH

n3 o. XaHka. Mmetotca coobuieHns n doTtorpadum Ha CneuuannsnpoBaHHbIX

dopymax HenaeHTUOULMPOBAHHBIX OJIMHHOKELWHEBBIX KPEBETOK, MOMMAHHbIX

B 6accertHe p. Yccypw, a Takke B parioHe . Xabaposcka. Ewe 6onble naeHtmom-

Kaums BMAOB 3TOM0 pofa YCNOXKHSAETCS HAaX0AKaMM B 3TUX XKe BOA0EMAX MHTPO-

LyLMPOBaHHbIX BUAO0B poaa Macrobrachium — Ha Mpumopckor MP3C (Mpumop-

CKUI Kpaw, n. Jlyyeropck), PartunmxumHckon MP3C (AMypckas obnactb, n. [Nporpecc),

B XabapoBckoM kpae. MHTponykumusi M. nipponense (De Haan, 1849) B r. Jlyuerop-

cke Havanacb B 1988 r.nocne noarotoBkm 6uonormyeckoro o6ocHoBaHmns 8 1987 .

Mo3zxe — B 1990-x rr. poiboBogamu nopcobHOro pbi6OBOAHOIO XO3SMCTBA

Paitumnxunckon TPIC camoctosTenbHo, 6e3 BCAKoro oduumManbHoro 060CHO-

BaHUSA, MakpobpaxuyMbl Obiiv nepeBe3eHbl B BOJOEM-OXNAAMTENb [AHHO-

ro npepnpusatusa. M. superbum (Heller, 1862), ckopee Bcero, nonan B 6acceiH

p. AMyp C KUTalCKMX pbIOOXO3AMCTBEHHbIX NPeanpuaTui. XXenatenbHo yToYHe-

HMe CUCTeMaTMYeCcKOoro cTaTyca BCTpeyaLmxcs B bacceiHe p. AMyp BMAOB poja

Macrobrachium (BuHorpazos, 1950; CBupckuii n gp., 1994; Crapoboratos, 1995).
MpoBoaMMble paboTbl B paMKax AAHHOMO NOOGUTENbCKOrO NpoekTa MoryT

MOMOYb:

- B YTOYHEHWUM cocTaBa (ayHbl NPECHOBOHbIX KpeBeTok Poccuu, noctoBepHow
UAEeHTUPUKaLUKU MOPPONOTMUYECKMN CXOXKUX BULOB, COAEPXKALLUMXCS B KYNbTY-
pe

- BO BBedeHWW B NOOUTENLCKYIO M MPOMBIWAEHHYIO KyNbTYpYy HOBbIX BWOOB
KpeBeToK, pa3pabotke M anpobaumn 3PHEKTUBHLIX METOAMK COAEPXKaHUS
W Pa3MHOXEHUS KPEBETOK B aKBaKYNbType.

Jutepartypa / References
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Summary

FRESHWATER SHRIMP OF AMUR RIVER: KEEPING, BREEDING
AND IDENTIFICATION
Alexander Marikoda?, A. Frolov?, S. Ivanov?
Aquarist, Kemerovo, Russia; 2Aquarist, Khabarovsk, Russia
This paper presents the results of the first phase of the interregional
amateur project for the study of freshwater shrimps of the Amur River (Russian
part).The authors announced about keeping and breeding of some species

of freshwater shrimps. Based on their own research and literature are listed
species of freshwater shrimps of the Russian part of the Amur River.
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OnbIT PASBEOEHUNA B KYNbTYPE KYBUHCKOIO JINCTOBOIO
KY3HEYUKA STILPNOCHLORA COULONIANA (SAUSSURE, 1861)
A.lN. MuxaineHko

botaHuueckuii cag MI'Y um. M.B. JloMoHocoBa, 1. MockBa

KyBMHCKMIA UCTOBOM Ky3HEUMK MPUHAONEXMUT K ceMencTty Tettigoniidae,
noacemenctey Phaneropterinae u Tpube Steirodontini, obbeauHstowen npea-
cTaBuTenen pofoB C rpebeHYaTbiMM HOKOBBIMU KUIIMU NEpPefHECNUHKM, UMEto-
LIMX HEOTPOMMYECKOe pacnpocTpaHeHue. Stilpnochlora couloniana — eqUHCTBEH-
HbIV NpefcTaBuTeNb TpUbLI, foxoasawmin Ha cesep oo CLUA (Emsley, 1970). Apean
BMOA BKIOYAET MONMyocTpoBHYK yactb ®Pnopwupabl, Kyby, baramckue octposa
n octpos MunHoc (Capinera et al., 2004; Eades et al., 2016; Emsley, 1970).

B npupope ky3Heuuk S. couloniana pepxuTcsi B KPOHaX LUMPOKONUCTBEH-
HbIX LePEBbEB, MMCTbSIMU KOTOPbIX MUTAETCS, U MHOTAA MPUIETAET HA CBET IaMmn.
B nnuHy 0cobu 13 KyBUMHCKUX MONynaumMi AOCTUrakoT NoYT 9 CM, @ aMepUKaH-
CKME Ky3HEUYMKU HECKOMbKO Merbye.

Y ntobuTenert 3TOT BMA MU3BECTEH NOJ HAa3BaHWMEM KTUTAHTCKUIA TUCTOBUAHDIN
Ky3HEUYMK». JTO Ha3BaHWEe He COBCEM TOYHO, TaK KaK OH FMFaHTCKUWA Aub ANns
CLUA, a nMCTOBMAHBIMM, CTPOrO rOBOPS, CYUTAKOTCSA NpeacTaBUTeNn ApYyroro Tpo-
nuyeckoro noacemencresa — Pseudophyllinae, MHOrMe npeacTaBuTenM KOTOpPOro
3HAUMTENBHO KpYMHee.

Kynetypa S. couloniana 6bina nonyveHa ot pykoBogutens Kpyxka tOHbIX 3H-
Tomonoros B I. CaHkT-eTepbypre Onera Banepckoro, a npaBuIbHOCTb onpeae-
NeHusi NpoBepeHa aBTOPOM.

KyBUHCKMI NUCTOBOM KY3HEUMK KYNbTUBMPYETCS 3a pybexoM He nepBbli
rof, NO3TOMY MHPOPMALMIO NO ero COLEPXKaHUIO HETPYLHO HAWMTU B UHTEpHETe.
OnHako HekoTopble COBETbl 3apybeXxHbIX KOMNer He NoAXoaaT ANs OTeYeCTBEH-
HbIX N0bUTENei, B YaCTHOCTU, P, PEKOMEHYeMbIX PaCTEHUI Ky3HEUMKU OTKa-
3bIBa/IMCb NOEAATb, NOSTOMY aBTOP NPUBOAMT 34eCb ONUCaHUE TONbKO COBCTBEH-
HOro onbITa.

YcnoBus copepxaHns U KOpMeHue

Cpeau cofepxalimxcs B HEBOJle HAaceKoMbIx-putodaros, obutaTtenein gpe-
BECHOrO sipyca, Hambosiee M3BECTHbI MNANOYHMKK. B KauectBe kopma ans 6onb-
WMHCTBA BMAOB MAIOYHUKOB TPAAMLMOHHO MpPeasiiaraloT AUCTbS MHOTMX pac-
TeHul u3 cemenctea PosouseTHble (Rosaceae), a Takke IMCTBEHHbIX AEePEBbEB
n3 pasHbix cemencts (KomnaHuesa, 2010). Kak okazanocb, TakoM KopM noa-
XOOUT U AN KYOMHCKOro JIMCTOBOrO Ky3Heuuka. M3 mpeaniaraeMbix pacTeHui
S. couloniana npepnounTanuce Yyepemyxa obbikHOBeHHas (Padus avium Mill.),
a6noHa nomawHasa (Malus domestica Borkh.), ManuHa (Rubus idaeus L.), kyMaHuKa
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(Rubus nesessens W. Hall), a Takxxe 6amn3kue K Helt exxeBMKa anneraHckas (Rubus
allegheniensis Porter) u kaHaackas (Rubus canadensis L.), BbipawiuBaemble Ha ca-
[LOBbIX y4aCTKax B KauyeCTBe XuBon nsropoan. KysHeumku MoryT noenatb UCTbS
nyb6a uepewyatoro (Quercus robur L.), kneHa octponuctHoro (Acer platanoides L.)
1 yybylwHnka obbikHoBeHHoro (Philadelphus coronarius L.).

Ky3HeunkaMu xopolo noeganmcb MarHoAus KpynHoiMcTHas noasuaa dwa
(Magnolia macrophylla ashei (Weath.) Spongberg), 4yTb MeHee OXOTHO — aBoO-
Kapo (Persea americana Mill.). 3TO pacTeHWs aMepPUKAHCKOrO MPOMCXOXAEHUS,
M BO3MOXHO, OHM SIBNISIOTCSI OCHOBHbIMU COCTaBASOWMMM paumoHa S. couloniana
B npupofe. M3 pacTeHui 3akpbiTOro rpyHTa OHM Takxe MOryT ynotpebnstb
B nuwwy MangapwH (Citrus reticulata Blanco), rpenndpyt (Citrus x paradisi Macfad.),
KMTaNCKy po3y (Hibiscus rosa-sinensis L.) n XacMuH apaBuUCKuii (Jasminum
sambac (L.) Aiton). BONbWKWHCTBO KOMHATHbIX PacTeHWi pacTeT OYeHb MeAneH-
HO, NO3TOMY B KayeCTBe OCHOBbI 4151 KOPMAa MX MCMOMb30BaTh Hellenecoobpas-
HO. HUMdbI 3TOro BMAa Ky3HEUYMKa OTHOCUTENbHO MeNKW, MO3TOMY B KayecTse
CTapTOBOro KOpMa MM npeanarany TpaBSHUCTbIE PAaCTEHUS C MATKUMU U Cnabo
OMNYyLWEHHbIMU NUCTbSIMU: ACHOTKY benyto (Lamium album L.), naHTaHy wunosa-
Tyt (Lantana camara L.), 3se3g4atky cpegHtoto (Stellaria media (L.) Vill.), notukm
(Ranunculus sp.), ocoTbl nonesow (Sonchus arvensis L.) n oropoaHblii (S. oleraceus
L.), unu ranuncory (Galinsoga sp.); a 3aTeM, Noc/e TOrO Kak OHW HauyMHanu yBe-
PEHHO MUTaTbCS, NEPEBOAMNN HA MaJIMHY, EXXeBUKY, FpaBunaT ropoackoi (Geum
urbanum L.) wnn Ha cypaHckywo po3sy (Hibiscus sabdariffa L.). Nanee, no mepe
noapactaHng Humd, X NepecaxuBany Ha pO3OLBETHbIE WU ApYyrue pacTeHus
c 6onee rpybbIMM NIUCTEIMU. 3UMOM, NPU OTCYTCTBUU HOPMAJIbHOTO KOPMa, HOBO-
pOXAEeHHbIE HUMMbI MOTYT NOeAaTb MAKOTb CO LWKYPOK s16/10K. He o4eHb 0XOTHO
noeaaloTCs Ky3HeunkaMu exeBuka cusasa (Rubus caesius L.), 6opopsaBHUK 0BbIK-
HOBeHHbIV (Lapsana communis L.), nekuHckasa kanycta (Brassica rapa pekinensis
(Lour.) Hanelt), kaktyc-pekabpuct (Schlumbergera sp.) v onyHums (Opuntia sp.),
MO3TOMY 3TW PACTEHUS] MOXHO PEKOMEHA0BaTb NIUWb B KAaYeCTBe BPEMEHHOrO
KOpMa, U TONbKO Ana umaro. PacteHus, copepalumne B MCTbX BoNblLOe KOAU-
4eCTBO BNAru U KMCIOT (KanaHxo3, 6eroHuu, nunemHble), Npu UX NoegaHnm Moryt
BbI3bIBaTb r’Mbenb Monoau S. couloniana n3-3a HapyLeHWI NULLEBAPEHUS.

Ky3Heunku copepxanucb B CafKax BepTUKaNbHOro TMNa, ANs 3TOro noaxoaat
TKaHEeBble CaAKMU C MPOBOJIOYHbIM KapKaCOM UM CTEK/SIHHbIE eMKOCTU C XOpo-
wer BeHTUnaumen. Nepenag HOYHOM M QHEBHOM TeMnepaTypbl obecneymBancs
nNpUMepHO Ha ypoBHe +22-28°C. Mmaro, aiua 1 nogpacratowme HuMdsl cogep-
anucb B pasHbix eMKocTax. CaflkM OCBeLanncb CHapYyXXM NHOMUHECLEHTHbBIMM
namnamu B TedeHue 12 4 B gHeBHOe BpeMs. Ky3Heunku gHeM 06bI4HO OepxaTcs
B BEPXHEW YacTu Cafka, pacnonarasch Ha IMCTbSIX KOPMOBBIX PacTeHUI U rpesich
NoA, UCTOYHUKOM cBeTa. [pyHT B capke € MMaro HeobsizaTeneH, Ho xxenarteneH ans
NOAAEPXKAHUS BNDKHOCTU AN KOPMOBBIX PACTEHUI U CBEXEOTIOXKEHHbIX SULL.

CaMupl 3TOro BMAA COBEPLUEHHO HE arpeccuBHbl ApYr K Apyry, U no3To-
My Ky3HEUYMKM MOTYT COAEPXaTbCs CMeLaHHOW pasHononoi rpynnoi. Camka
S. couloniana nMeeT CUNbHO YKOPOYEHHBbIN AiLeKNaa, He NPUCNOCOBNEHHbIN Ans
OTKNAAKM auL, B Kakon-nnbo cybeTpat. Kak vy MHOMMX IMCTOBBIX KY3HEUMKOB,
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Puc. 1. Camew,  camka Stilpnochlora couloniana va pyannuu. @oto: A.N. Muxaiinexko /
Fig. 1. Male and female of Stilpnochlora couloniana on Ruellia sp. Photo by: A. Mikhailenko

Aila B npoLecce OTKNAAKM CMAYMBAOTCS CIOHOM, KOTOpas, 3aCTblBasi, CKNeu-
BaeT nx mexay coboin. Knagka atoro Buaa npeacrasnser cobom gAnHHbBIN nakeT
U3 AuL, pa3MeLLaeMblX BepTUKanbHO, 0ObIYHO He MeHee YeM B 4 psaaa. 3a CBOK
XXM3Hb CaMKa [enaeT HeCKONIbKO KNafok, @ B OOHOW Knaake comepxutcs bonee
50 auu. Knaska 06bl4HO NMOMELLAETCS CaMKOM HAQ BETOYKM KOPMOBbIX pacTEHUM
WM Ha CTeHKY CafKa, OTKy[a ee NIerko CHATb, MpeaBapuUTebHO OMpbiCKaB BOAON
U3 nynbBepu3aTopa.

0co6eHHOCTU MHKYOaLMKM UL, M BbipaLMBaHUsA MONOAU

CHATYI0 KNafKy NOMELLAOT Ha BAAXHbIM cybcTpaT (Mousy unun Mox). XXenatesnb-
HO, YTOObI B 3TOM XXe NOYBE pOC/N KOPMOBbIE pacTeHuUs, Tak Kak 3To u3basnser ot
HeobXx0AMMOCTH YaCTO OMPbICKMBATL CYOCTPaT U NepecaXxmBaTb BbLIYMISIOLMXCS
HUM®. EC/IM KOPMOBbIE pacTeHMS PacTyT NpPAMO B CaAKe, TO CNeLManbHOro yxona
3a MONoAbIMU HUMbaMK Ky3HEUMKOB He TpebyeTcs, AOCTaTOYHO OCBeLlaTh AHEM
W NONMMBATb PACTEHWUS, @ TaKXKe CNeanTb, 4TOObl OHM He BblIM CUNBbHO 0BbeaeHbl.

YcnoBus MHKYbaumMm auL, OTIMYAKOTCS OT YC/II0BUIA COAEPXKAHUS MUTAKOLLMX-
CS CTafiuii Npexpe BCero TeMm, UTo An9 UX Pa3BUTUS HEOOXOAMMbI NOBbILLEHHAS
(no 100% B6nAM3M cybcTpaTa) BNAXHOCTb M OTCYTCTBME MNNECHEBbIX rpuboB,
KOTOPble 04YeHb BbICTPO Pa3BMBAKOTCS HA IKCKPEMEHTAX KY3HEUMKOB BO B/IAXKHOW
cpene.

MneceHb HexenaTenbHa WM AN NUTalOLWMXCS cTaguit. [Ing 60pbbbl € Hel uc-
nonb3yeTcs NMbo peryngpHas YMCTKa Cafika, eC/IM FPYHT B HEM He MpeayCcMOTpEH,
nnbo, ecnm Ha fHe cajika eCcTb C/I0M MOYBbI M PACTEHUS, pa3BefeHMEe HOFOXBOCTOK
(Hexapoda: Collembola) n mokpuu (Crustacea: Isopoda: Oniscoidea). Mokpuupl

173



B CMJTy CBOMX KPYMHbIX Pa3MepPOB CMPABASOTCS C NAECEHbI0 rOpa3fo ycnewHee
HOrOXBOCTOK, HO MOTYT MOBPEXAaTb 000/I0UKY (XOPUOH) ULL, NEXALLMX Ha MOYBE,
MO3TOMY B CafiKe C SMLLaMM LOCTaTOMHO MPUCYTCTBUE OAHMX JIMLIb HOFOXBOCTOK.

OAnTenbHOCTb pa3BUTMS auL, COCTABNSET B CpeaHeM 2-2,5 Mecsua, pexe
Tpu Mecsaua unau xxe MeHee AByx. B npouecce cBoero passutus, a 0cobeHHO
nepep BbINJI0OAOM, LA, KOTOPbIE M3HAYaANbHO CUALHO YMOLLEHbI, HAByXatoT
3a CyeT oKpyxatouiei Bnaru. [pu HepocTaTke BnarM BO Bpems MHKybauuu um3
WL, BbIXOAST 0CnabneHHble NUYMHKM, OONBLWMHCTBO M3 KOTOPbIX MMOHET, Tak
M He Ha4yaB NUTaTbCS.

JIMunMHKKM MoOryT Hayatb BbIXOAMTb MO0 MOOAMHOYKE, NMMOO BCE M3 OLHOM
Knagku cpasy. OBblMHO MACCOBbLIM BbINIOL MPOMCXOAMT YTPOM MoCne ovepen-
HOro BEYEpHero OnpbICKMBaHUS. B oTanumne oT auL, BbITYNUBLUMECS KY3HEUMKM
He BbIHOCST CbIpOCTU, U MWUTbE 3arpsi3SHEHHOM KanenbHOM BNarM MOXeT ObITb ry-
6utenbHo Ang HUX. [lns MOnogmM AOCTaTOYHO TOrO YPOBHS BNAAXHOCTU, KOTOPbIN
CO3[aeTcs CTbAIMU KOPMOBBIX pacTeHWA. MNocie 0TPOXAEHUS NIMYUHKM HEMEL-
NEHHO JIMHAIOT Ha CTaamto HUMbI 1-ro Bo3pacTa 1 nocse 3aTBepAEBaHUS NMOKPO-
BOB CKaN/aMBaloTCS B CAMOM BEPXHEM U OCBELLEHHOM Yy caaka. [pu ontuManb-
HOM TeMnepaType NUTATbCS OHU HAYMHAIOT B A€Hb BbINA0AA. [103TOMY BEpXYLIKK
KOPMOBbIX PACTEHWI AOMKHbI HAXOAUTLCS B CAMOM CBET/IOM Yy Cafika, MoyTH
yNupascb B €ro noTosiok, TONbKO Toraa GOMbWMHCTBO BbUTYNMBLUEHCS MONOAM
CMOXET HaWTW KOPM M HayaTb NUTATbCS.

Moppactatowme HuMbbl TpebyoT Bonble KOpMa, MO3TOMY MX NPUXOOMUTCS
nepeBoAuTb Ha KOPM/IEHUE CPe3aHHbIMM BETKAMW pacTeHWi, NoCTaBleHHbIMU
B Boay. CMeHy Cpe3ku HexenaTesbHO AenaTtb No yTpaMm, KOraa Ky3Heumku npea-
NOYMTAIOT NMHATb. HUMbI B CBOEM pa3BUTUKM MPOXOANAT 6 BO3PACTOB, U COOTBET-
CTBEHHO, NpeTepneBakT 6 NNHEK, HE CUMTast NEPBOM, TMUMHOUYHON. B ananazoHe
ONTMMasbHbIX TEMMEpaTyp ANUTENbHOCTb Pa3BUTUS OT JIMYMHKM A0 MMAro co-
crasnseT 2,5-3 mecsua. MpoaomKMTeNnbHOCTb XKM3HM MMAro B HEBOJIE COCTABNS-
€T He MeHee 8 MecCsiLeB M 3aBUCUT OT Ka4yecTBa KOPMa U YCNOBUIA COEpXKaHus.
[pu ONUCaHHBIX YCIOBUSIX KY3HEUUKM B KYNbTYpe AOCTUIAOT pa3MePOB HE MEHb-
LMX, 4eM 0cobur U3 Npupoabl.

Bo3MoXHble Npo6seMbl NpU BeAeHUU KyNbTypbl

Mpu copepxaHnmn B TECHOTE M HA HEMOAXOASLLEM KOPME MOXET Habnto4aTb-
CS UCKPUBJIEHME MM NOTEPS 3aAHUX KOHEYHOCTEW Npu AnHbKax. MNpu nocneny-
FOLUMX JIMHBKAX OHU YXKe He BOCCTaHaBAuBatoTCs. [IpobneM ¢ NMHbKON 1 rnbenbio
OT GaKTepuManbHOro NOHOCa MOYTM He BbIBAET MpPU COAEPXKAHUM B MPOCTOPHOM
TKaHeBOM cafke, cOBNOAEHUM ONTUMANbHOIO TEMMNEPATYPHOro pexuma u npa-
BUJIbBHOM KOPMJIEHUMU.

Hanbonblwylo TpyaHOCTb B BeOEHWM KylbTypbl 3TOr0 BMAA COCTABMSET
«MNOLHSATME» MOMOAM M KOPMJIEHME KY3HEUYMKOB 3MMON. [Ins KOpMAEHUS MMaro
U CTApLUIMX HUM® OCEHbIO 3amacakoT Cpe3aHHble BETKM MaMHbl U KYMAHUKK (MK
Caf0BOM €XEeBUKM) M XPAHAT UX B XONOAMbHUKE NPU TEMNEPATYPE UYyTb HUXKE
HYNS B 3aKpbITbIX MOMU3TUNEHOBbIX MAKeTax, YTOObl OHWM OCTAaBaNUCh CBEXMMMU.
[ns KopMNieHWUs HOBOPOXXAEHHbIX HUMP HEOOXOAUMbI TPABSIHUCTbIE PACTEHMSI.
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C KOPMOBbIMU pacTEHUSIMU, B3ATBIMU U3 MPUPOLbI, B TEPPAPUYM MOTYT NONACTb
Mayku M XMLHbIE KNOMbI, KOTOpble ByAyT noefaTb MosoAb Ky3Heuuka. Mpu Bbipa-
LWMBAHMM ICHOTKM 6enoit 1 rpaBunaTa ropoACcKoro 0kasanoch, YTO B MOMELLEHUM
OHM YaCcTO MOpaXKaloTCs MyYHUCTOM POCOM M MAYTUHHBIM KielweM. Mo3ToMy nx
NlyyLIe BbIKOMATb B MPUPOAE OCEHbIO 3a61arOBPEMEHHO U 3a/10XKMTb B XONOAUb-
HUK NpY TeMMNepaType OKOM0 HyNs, a LOCTaBaTb N0 Mepe HaZobHOCTU.

BnaropapHoctu / Acknowledgements
AsTop npusHateneH MpuHe LLernoson (r. KpacHoropck MockoBckon 06:.)
33 [0CTaBKy KynbTypbl M3 I. C-leTepbypra v UeHHble COBETbI NO COAEPXKAHUIO
¥ pa3BefeHuIo 3TOro BUaa.

Nutepatypa / References

1. KomnaHuea T.B., 2010. OcobeHHOCTM coaepXaHUS M pa3BedEeHUst Manou-
HukoB (Orthopterida: Phasmida) B kynetype / B KH.: becno3BoHOYHbIE XMK-
BOTHbIE B KOJEKLMSIX 300MapKOB M MHCeKTapueB. MaT. YetBeptoro Mex-
[yHap. ceMuHapa, r. Mockea, 18-23.10.2010 r. M.: MocKoBCKMIA 300NapK. —
C.106-111.

2. Capinera J.L., Scott R.D., Walker TJ., 2004. Field Guide to Grasshoppers,
Katydids, and Crickets of the United States. — Cornell University Press. —
167 P.

3. Eades D.C,, Otte D., Cigliano M.M., Braun H., 2016. Orthoptera Species File
Online. Version 5.0 / 5.0, Aug. 2016: http://orthoptera.speciesfile.org.

4. Emsley M.G., 1970. A revision of the Steirodontini katydids (Orthoptera:
Tettigoniidae: Phaneropterinae: Steirodontini) / in: Proceedings of
The Academy of Natural Sciences, v. 122. Academy of Natural Sciences
of Philadelphia: 125-248.

Summary
EXPERIENCE OF CULTIVATION OF GIANT CUBAN KATYDID
STILPNOCHLORA COULONIANA (SAUSSURE, 1861)
Andrey Mikhailenko
The Botanical garden of the Lomonsov Moscow State University, Moscow, Russia

At this point describes the author’s experience of keeping and cultivation
of Stilpnochlora couloniana received of culture from Saint Petersburg.

Preferential conditions of cultivation are: temperature is maintained from
+22°C at night to +28°C at day; air humidity is maintained up to 100% for ovae

stored on wet substratum and non-controlled, defined by leaf’s evaporation for
active stages.
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Fresh air needs, absence of mould provide by springtails (Hexapoda:
Collembola) in cages with ovae, and wood-louses (Crustacea: Isopoda:
Oniscoidea) in cages with feeding stages of katydids if soil is present.

Imago, nymphs and eggs were kept separately. Males non-aggressive so it’s
could keeping in group.

Preferable food plants are: for nymph of 1-stinstar: Lamium album L., Lantana
camara L., Stellaria media (L.) Vill., Sonchus arvensis L., S. oleraceus L., Galinsoga
sp. or Ranunculus sp.; then Rubus idaeus L. or Geum urbanum L.; for highest
nymphs and imago: Padus avium Mill., Malus domestica Borkh., Rubus idaeus,
R.nesessens W.Hall, R. allegheniensis Porter, R.canadensis L., Quercus robur L., Acer
platanoides L., Philadelphus coronarius L., Magnolia macrophylla Michx., Citrus
reticulata Blanco, C. x paradisi Macfad., Hibiscus rosa-sinensis L., H. sabdariffa L.,
Jasminum sambac (L.) Aiton; in winter — stored on light frost Rubus spp., Geum
urbanum L.; and marginal host plants (for imago only) is Rubus caesius L., Persea
americana Mill., Schlumbergera sp., Opuntia sp., Lapsana communis L., Brassica
rapa pekinensis (Lour.) Hanelt.

In this conditions duration of egg incubation was 2-2,5 months, duration
of nymph’s developing was 2,5-3 months, it’s survival was close to 90% and
dimensions of imago was same as in the nature.
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ANIOABUT JIETAIOWLUX LIBETOB
3. MopetTo

My3eit canonuc nposuHLMK Magys; lom 6abouyek «Kosuer 6aboueks,
r. MonTerpotTo Tepme, Utanus

baboukn — KpariHe HeobblYHbIM OTPSA HAaCeKOMbIX. YTOOblI BbIXKMTbL B Mpo-
Liecce 3BOJIHOLMM, OHU MHOTOE BIOXMAM B y30pbl HA CBOMX Kpbinbsax. Ha ceroa-
HAWHMI feHb onucaHo 6onee 150 000 BMAOB YewyekpblbiX (BKAHOUAs AHEBHbIX
M HOYHbIX). bonbwoe Buonoruyeckoe pasHoobpasme B6aboyek noaTBep)AAETCS
TEM, UTO Mbl MOXEM HaWTM Ha MX KPbINbaX BCE CYLLECTBYIOLLME B MPUPOAE LBETA.

Yske k 1880 r. senukuii Hatypanuct Anbdpepn P.Yonnec, coaBTop «Teopum 3B0-
nounny Yapnb3a [apBuHa, BblAeNNA HEKOTOPbIE PUCYHKM HA Kpblibsix Habouek,
CYLLECTBOBAHME KOTOPbIX HE OOBACHAETCS HU DU3UYECKMMU, HU XUMUYECKUMU
NPUYMHAMU, @ TONbKO CTpaTErMei BbIXXMBAHMS U Pa3BUTUS BULOB: OQHU CyXaT
LN MAacKMPOBKM, Apyrue npeaynpexaatoT 06 onacHocTU. Ha Kpbiibsaix HEKOTO-
pbIX HACEKOMbIX CYLLLECTBYIOT Y30-
pbl, KOTOpble M306paXatoT WHble
4acTM Tena: Harnpumep, XBOCT
WK TNa3a; HekoTopble BUAbI, Ha-
npumep, 6aboyka-MoHapx, UMMU-
TUPYIOT CBOEN OKpPACKOM Apyrue,
H6onee TOKCMYHble BUAbl. BaxHas
cocTaBnswowWwasa nobor 3KCnosu-
ummn H6aboyek — pacckas 06 ux
oKpacke.

[om 6abouek "Butterfly Arc”
NpeacTaBun  CneuuanbHy  Bbl-
CTaBKy Ha 18 unnocTpupoBaHHbIX
creHpax (Puc. 1), roe paetcs uH-
dopMauma 0 TOM, YTO TAKOe LIBET,
KakK Mbl pa3fniMyaeM LBeTa, Kak Mx
pasnuyator 6aboykn u  ppyrue

Puc. 1. Crenn Bo aBopuke loma 6abouex “Butterfly
Arc’, pacckasblBatoLLmil 0 pa3Ho06pa3um PUCYHKOB
Ha Kpbinbsx 6abouek. Doro: E.H0. Tkavesa /

Fig. 2. Illustrated panel in the courtyard

of the Butterfly House "Butterfly Arc’, telling about
a variety of drawings on the wings of butterflies.
Photo by: E. Tkacheva
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YXMBOTHbIE, KaK MEHSIETCS BOCNPUSTUE LLBETOB, 3a4€M HY>XKHA MblIbLLA HA KPbIbSX,
YTO 3HAYaT pa3Hble LLBETA, a TakXe NpuBoAATCS N060NbITHbIe (aKTbl, pacCcKa3bl-
BarlLMe 06 y3opax Ha Kpblibsix 6abouek. BoicTaBka «LlBeTHOW andaBut» MoxeT
6bITb KpariHe NonesHa AN 3KCNO3MLMI XMBbIX 6abouek.

Summary
AN ALPHABET OF FLYING COLOURS
Enzo Moretto, Dr.

The Museum Esapolis — Province of Padua;
the Butterfly Arc - Butterfly House of Montegrotto Terme, Padua, Italy

Butterflies are a very peculiar group of insects. In order to overcome
evolution challenges, they have invested a great part of themselves on their
wing patterns. Today over 150000 species of Lepidoptera (including butterflies
and moths) have been classified.

As proof of how big butterflies biodiversity is, on their wings we can find
all colours belonging to the living world. Already by 1800 the great naturalist
A.R. Wallace, co-author with Charles Darwin of his Theory of Evolution, had
already classified several colours, not based on chemical or physical origins,
yet to their functions in the strategies for the survival and the development
of species: ones that needed to camouflage themselves, or others to warn
of danger.Then exist the colours that auto-emulate on some insects’wings,other
parts of the body are represented, such as the tail or the eyes, just to simulate
the head; other species, such as the monarch, are similar in colour to more
toxic butterflies. Colour interpretation is a very important topic for any butterfly
exhibition. Butterfly Arc did realized a specific exhibit on 18 large illustrated
panels (Fig. 1). Among them: what is colour, how do we see them, what can
butterflies and other animals see, how the perception of colours can change,
the powder on the butterfly wings, the meaning of colours and some curiosity
about the butterfly wing patterns. The exhibit "An alphabet of Flying Colours”
is suggested as a very useful tool to introduce any butterfly living exhibition
to visitors and guided tours.
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BJIMAIHUE KOPMOBOIO PACTEHUA HA KPbUIOBbBIE Y30Pbl
M PASMEP KYKOJIOK Y BABOYEK MORPHO PELEIDES
N3 KOCTA-PUKHU
3. MopetTo?, M. fepnenaaZ, A. UnHouenty®, 1. [yuaonun®

My3eit Icanonuc — nposuHLms MNaaysa; 2om 6abouek «Kouer 6abouek» B r. MoHTerpoTTo TepMe,
Manys; *Kadenpa 6uonorum Yuusepcureta Maayw, Maays, Utanua

Bnarofaps cBoeii spkoi kpacote 6abouku poga Morpho — npepMeT uHTe-
peca y4yeHbiX U KoANeKuMoHepoB. MHOrMe noaBuAabl OTAMYAKOTCA ApYr OT Apyra
0COBEHHOCTSMM OKPAaCKu KpbinbeB. B HacToswee BpeMs MHOrMe NOABUAbI Bbl-
paLMBAlOTCA HA TaK Ha3blBaeMbIX «pepmax 6aboyek», a OTTyAa OTNPABNAKOTCS
B [loma 6abouek, cpean KOTOpbIX — UCCNeA0BATENbCKUIA U NPUPOLOOXPAHHBIN
ueHTp "Butterfly Arc” B . MoHTerpotTo TepMme, MMEIOLLMIA NULEH3UIO 300MapKa
Utanun. Kocta-PukaHckuit noasua Morpho peleides limpida — Hanbonee vac-
TO pa3BoAMMbIM noasua poaa Mopdo. B 3tom poay 43 onucaHHbIX NoaBuaa,
MMEIOLLMX LBET KPblIbEB, XapaKTePHbIA ANS Pa3HbIX reorpa@uyecknux permoHoB
M MeCT 06UTaHUS C 3aMeTHbIMMU pasnnyuMaIMK B Knumate. PaHee He onucbiBanachb
3aBMCMMOCTb MEXAY MUTAHUEM TYCEHULL U OKPACKOM M y30pOM KpblibeB 6abouek
M UX KYKONOK (XOTS AN APYrUX XXMBOTHbIX Takue UCCNefoBaHMS NMPOBOAUINCD).
B naHHol paboTe cpaBHMBanu 6abouek, BbipalleHHbIX B Kocta-Puke n nutas-
LWMXCa NUCTbsIMKU Napyka (Pterocarpus sp.), ¢ 6aboykamu, UMeLLMMU KOCTa-pu-
KaHCKOE MPOMCXOXKAEHME M BblpalleHHbiMK B "Butterfly Arc” Ha nncTbax Myky-
Hbl (Mucuna pruriens). B pesynstaTte 6biny 06HApYXeHbl 3HAUUTE/bHbIE OTANYMS
B A/IMHE KYKOJIOK, COOTHOLIEHUM YepHbIX M ronybbixX y4acTKOB KpblibeB, 0bLel
NAoLWaan NOBEPXHOCTU KPbINbEB M APYrMX 0CODEHHOCTSX B 3aBMCMMOCTU OT Nona.

Summary

INFLUENCE OF THE FOOD PLANT ON THE WING PATTERNS AND PUPAE
OF THE BUTTERFLY MORPHO PELEIDES OF COSTA RICA
Enzo Moretto?, Dr., Marco Gherlenda?, Andrea Innocenti?, Laura Guidolin?®

 The Museum Esapolis — Province of Padua; 2 the Butterfly Arc - Butterfly House of Montegrotto
Terme, Padua; *Department of Biology, Padova University, Padua, Italy

The butterflies of the genus Morpho, are much collected and studied for
their unique beauty and colors. Many species have a number of variations
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of colors of the wings that characterize many subspecies. Today some of
these species are reared in the so-called "Butterfly farms” and are sent to
particular living exhibition called "Butterfly houses". Among these, the Butterfly
Arc Montegrotto Terme, where this study has been realized, has primarily
educational, as well as research and conservation aims. For these purposes,
Butterfly Arc, is a licensed zoo by the Italian state. In the genus Morpho,
the species Morpho peleides limpida of Costa Rica, is the most farmed one.
This presents 43 described subspecies, which have wing colors that characterize
geographical areas and habitats with marked differences in climate. Although
known for other animal species, it was never highlighted the role of nutrition
in coloration and morphometry was never highlighted in adults and pupae of
butterflies. In this work were compared specimens fed on Pterocarpus sp. and
raised in Costa Rica have been compared with others, always originating from
Costa Rica, however, raised at the Butterfly Arc of Montegrotto Terme, on Mucuna
pruriens. Were found significant differences in the length of the pupae, the black
surface and blue wings, the total surface of the wings and other features, with
differences among sexes.
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HEMATOOO03 VY MNAYKOB-NTULLEEQOB
[.B. Ocunos?, C.3. CnupuaoHos?

'01pen 3nToMonoruu MockoBckoro 3oonapka; 2LieHTp napasutonorum MHctuTyTa npobnem
3konoruu 1 3soniouum xuBoTHbIX UM. AH. Ceepuosa PAH, . Mockea

OpanbHbii  HEMATOAO3, BbI3bIBAEMbIA  KPYI/IbIMM  YEPBIMMU  CEMENCTBA
Panagrolaimidae (puc. 1), xopowo wu3BecTeH NbUTENIM NayKOB-NTULLEEO0B
(Lewbart, 2012). Mbl CTONKHYNMCb C 3TUM 33a00/1€BaHMEM B YAaCTHOM KOMNEKL MM
nTuueenoB ogHoro m3 asTopos (. Ocunosa) B 2013-2014 rr. O6was ynucnex-
HOCTb NTULLEEI0B KOMNEKL MU coCTaBnsna npubnusmtensHo 350 Menkux ocoben,
100 cpenHUX 1 KpymnHbIX, pa3MeLleHbl OHM Bblav B 0AHOM NoMmelLeHnn. Hackonb-
KO MOXHO Obln0 CyaWTb, 3apaXKEHUI0 NOABEPrannch BCe 0CObU, HE3aBUCUMMO OT
TAKCOHOMMYECKOM MNPUHAANEXHOCTU (MpencTaBuTenn popos: Acanthoscurria,
Avicularia, Brachypelma, Ceratogyrus, Chilobrachus, Grammostola, Idiothele.
Megaphobema, Monocentropus, Nhandu, Pamphobeteus, Poecilotheria v ap.), nona,
CTafMU IMHOYHOIO LMKNA MAW OTKOPMEHHOCTU. KpynHble 3k3eMnnspbl (C oaum-
HoM Tena 4-7 cMm) 3aboneBanu yawe menkux (1-2 cm), a copepxalimecs BAaxKHO
BuAbl (Avicularia, Pamphobeteus) — 3HaUMTENbHO Yalle, YEM COAEpXKALLMECS CYXO
(Ceratogyrus). NepBble cnyyan 3aboneBaHuns He OblM Cpasy 06HApPYXEHbI, NO3TO-
MY HEMATOAb! LUMPOKO PacnpoCTPaHUAUCh B Konnekumu. Hanbonee MHTEHCUMBHO
MayKu 3apaxkanncb U rMbn Ha NPOTSKEHUU 3 MecsaLEeB (C cepelMHbl MIOHS A0 ce-
penvHbl ceHTa6ps 2013 r.); 3a 370 BpeMs Obln0 NOTEPSIHO NPUMEPHO OKOJO ABYX
TpeTeW KpynHbix 0cober n TpeTb Menkux. EauHmnuHble cnyyamn 3abonesaHus pe-
TMCTPMPOBANMCh M NOC/E OCHOBHOM BCMbIWKK: EXXKEMECAYHO B OKTabpe 2013 1. -
auBape 2014 r.; nanee: 2 cnyyas B Mae, 4 — B UoHe-utone, 1 — B okTa6pe, n 1 —
B Mae 2015 r.

B TeyeHWn 60n1€3HU MOXHO BbIAENWUTb 2 CTaAMMU — CKPbITYIO U SBHYH. CKpbI-
Tas CTagmsa NPeanoNioKUTENIbHO NPOJOIIKAETCS A0 nonyTopa Mecsues. [1ng Hee
CBOMCTBEHHbI KOCBEHHbIE NPU3HaKM 3a601eBaHUS: aHOPEKCUS U YBENIMYEHUE KO-
NIMYecTBa NayTUHbI B TeppapuyMme.

SIBHag CTapua xapakTepusyeTcsi MOsIBIEHMEM M3 NPeapOTOBOM MOMOCTH
MOCTOSIHHbIX XUAKUX UK Bonee rycTbiX, NacToobpa3HbIX BblaeneHW 6enecoro
OTTEHKA, KOTOpble COLEPXKaT XMBbIX HeMaTog, (Puc. 2, 3). NoateepauTs AMarHo3
MOXHO MpU MUKPOCKONMUYECKOM UCCNeA0BaHUN BblLENEHWN.

MNocteneHHO 06bEM BblAENEHUI U KONUMYECTBO HEMATOS, B HUX YBEIMUMBAIOT-
€S, 4aCTO HeMaToAbl PacMoN3akTCs Ha HUXKHEW YacTu roNoBOrpyaM No covneHe-
HUSIM BOKPYT CTEpHYMa, 06pa3ys TOHKYI0 MOKPYHO LUEBensLLycs nneHky. Heko-
TOpble NAayKM CTUPAKOT HEMATOLHYH MACCy O FPYHT UM NPeaMEeTbl B TeppapuyMme,
YacTuLbl TPYHTA MOMYT NPUAMNATL K POTOBOM 06NacTM M MackMpoBaTb Bbiaene-
HUs. HOublo MOXHO HabntofaTh OTAENbHbIX HEMATOA, 3abPaBLUMXCS HA BOMOCKU
Mayka v COBepLIAOLWMX NPUMNOAHSATBIM NepeaHUM KOHLOM Tena MefIeHHble Kpy-
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roeble ABMXKeHUS. [pu HU3KOW BNAXKHOCTU B KOHTEMHEpE, rAe HaXoAMTCS nayk,
W IYCTOM KOHCUCTEHLMU BblAENEHWUIA HEMATO bl MHOTAA MOTYT 06pa30BbIBATH TOH-
kuit (0,3-0,5 MM B TONLLMHY) BUTOM XIyT AIMHOW 00 1 CM, BHELLIHEe HanoMMKHalo-
LKA TOpYaLLEero U3o pta nayka kpynHoro 4yepss (Ocunos, 2014).

Puc. 1. Hematona cemeiicta Panagrolaimidae u3 potoBbix BblaeneHmit 3apaxeHHoro ntuueena. ®oto: C.3. CiupunoHos /
Fig. 1. The nematode of Panagrolaimidae family from oral secretions of infected spider. Photo by: S. Spiridonov

Puc. 2. XXunkue Bbinenenus B obnactu pra nayka-ntuueesa. ®oto: [1.B. Ocunos /
Fig. 2. Liquid discharge in mouth of bird eating spider. Photo by: D. Osipov
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Puc. 3. MactoobpasHble BblaeneHus B 06acTv pra nayka-nruueena. doto: [1.8. Ocunos /
Fig. 3. Pasteous discharge in the mouth of bird eating spider. Photo by: D. Osipov

Puc. 4. HeypauHas nuHbka 3apaxeHHoro nayka-ntuueena. ®oto: [1.B. Ocunos /
Fig. 4. Unsuccessful molt of infected bird eating spider. Photo by: D. Osipov




MaTonornyeckoe M3MeHeHMEe MNOBELEHMS NTULEeeda YCUIMBAETCA: pacTeT
KONMYEeCTBO NayTWHbI, MayK MOXET MHOrO BPEMEHW NPOBOAMUTL OKOMO MOWMIIKM,
MHOrAa HaZloNro norpyxas B Hee 06nacTb pra; HEKOTOpble 0COOUM NMPOSBNSIOT
noBbiweHHoe H6ecnokoncTso. MNeannanbnbl 06bIYHO BCE BPEMS MOMKaTbl U He
ucnonb3ytoTcs. B panbHenwem neamnanbnbl MOFYT NOAHOCTbIO MOTEPSTb MOA-
BMXKHOCTb, OblLIM ClyYan aBTOTOMMM negunanbn. [Tuueenbl NOCTOSHHO XyAeroT
(yMeHbluaeTcs pa3mep OploLuka), 3aMeTHO bbicTpee, YeM Npu 06bIYHONM roNoa0B-
Ke. B Lenom Bpems xu13HM NOPaKEHHOro Nayka nNpsiMo NponopLMOHaNbHO ero pas-
MepaM U CTeneHun YNUTaHHOCTU; 0O6paTHO MPOMNOPLMOHaNbHO — TeMepaType OKpy-
xatowien cpeapl. [NpnbnnsntensHo Ha 1 ¢cm anHbl Tena npuxoamtca 1-1,5 Hepenun
XM3HU Npu 06bI4HbIX (+23-26°C) TeMnepaTypax cogepxaHus ntuueenos. OyeHb
4aCTO HEMATOA03Y CONYTCTBYET MMa3 — MOPAXEHME NayKa MYMHKAMMU ropbaTok
(Phoridae). B 3Tom cnyyae TeyeHue 6one3HU yCKOPSETCS, @ CUMNTOMBI yCyrybns-
t0TCS. JIMUMHKM NOKANU3YIOTCS TaM Xe, F4e U HEMATOAbI.

3apaxeHue MOXeT MPOUCXOAMUTb Ha NHoObIX CTafMAX IMHOYHOIO LmKna. Ecnu
nayk 3apaxeH He3a[onro 40 MHbKM U B0Ne3Hb Ha CKPbITOM CTaauu, TO IMHbKA
MOXeT ObITb YCNELWHOM, HO Nocne Hee 6one3Hb pa3BMBAETCS Kak 06bIYHO, M NayK
TaK M He HAuMHaeT ecTb. TakoM cnyyan 6bin € apynsTHOM camMkow Monocentropus
balfouri: BbloeneHns NOSBUIUCH Yepes 3 Heaenu Noc/e IMHbKK, HO 3a 2 Hepenu
[10 Hee BbINo 3aMeyeHOo HeobblYHO BonbLUoe (paxe Ans NMHOYHOro Neproaa) Ko-
NIMYECTBO MayTUHbI. ECM nayk HauMHaEeT NMHSTL BO BpeMS BTOPOW cTagum bones-
HW, TO BCNeACTBME MOPAXKEHUS MULLEBOAA U OKPECTHOCTEN POTOBOrO OTBEPCTUS
oTAeneHue CTapbiXx MOKPOBOB B 3TUX MECTAaX HEBO3MOXHO, U FOIOBOrPYAb Mayka
B palioHe pOTOBOrO annapaTa OCTAeTCS COEAMHEHHOM CO CTapbiMM MOKPOBaMM
(Puc. 4). NMayk B TaKOM COCTOSIHUM XXMBET He Bonee ABYX HeLeNb; Yalle nornbaer
Cpasy noc/e HeyLauyHOM IMHBKM.

YMmeplune BcneacTBMe HEMAToAo03a 0CObU B TeYeHMEe HECKONbKUX AHEN (80
2 Hepenb) NPOAOIKAIOT CIYXUTb NULLEN AN HEMATOZA, (M TMUYMHOK ropbaTku, ecnu
TaKOBble€ MPUCYTCTBYIOT), MO3TOMY Ha HUX HE Pa3BMBAKOTCA NNIECHEBblE FPUOKM
U He pa3MHOXATCA TUPOrMbONaAHbIE KNelM, Kak 06bI4HO BbIBaeT ¢ NOrnbLLK-
MW OT MHbIX NMPUYMH NaykaMu. Ha Bonockax NormbLuMx NaykoB HEMATOLbl Yalle
COBEpLUAKT BUHTOODpa3Hble ABmxeHus. [1o Mepe yTuamnsaumu Tpyna Yepsu pac-
NPOCTPaHAIOTCS B CyO6CTpaTe, U eC/i B KOHTEMHEpE, FAe XU Nayk, BAAKHO, UX
MOXHO HabnwaaTb NpSMO Ha cTeHkax (Puc. 5).

C uenblo n3basneHns OT NapasMTUUECKMX HEMATOL HaMu Bbin MCMONb30BaH
METOJ, YaCTUYHOro NOrpy>XeHus nayka B pacteop nevebHoro cpeacrea (Ocunos,
2014). CMbIBaHME HEMATOA, NOCPEACTBOM YMCTOM BOAbl HEIDEDEKTUBHO — 4acCTb
yepBel B pe3ynbTaTe LENSKTCS 33 BOMOCKM Tena nayka M paBHOMEpPHO pac-
npefenaiTcs N0 NOBEPXHOCTU Tena, MOrPYXXEHHOro B XMAKOCTb. Hepeako nocne
C/IMBaHUS BOAbI OHU HAYMHAIKOT XapaKTepHble BpaLLaTenbHble ABUXEHUS, 4TO MO-
3BOJISIET IETKO MX 3aMeTUTb. [locneacTBMs MCNONb30BaHMS pacTBOPA MOHavany Te
e, HO BCKOpe YepBM HAUMHAOT rMOHYTL. B KayecTBe nevebHOro cpeacTea Ham-
6onee apHeKTUBHLIM OKa3ancs 1oa (HeCKonbKo Kanesib CIMPTOBOrO pacTBopa Ha
CTakaH BogApbl). Bcero Takomy neuenuio 6b1n11 noaseprHyTol 14 ocoben nTuueenos
pasHbIX BUOB, BCE CPEOHEro WM KpynHoro pasmepa, U BCe B Hayane BTOpOW
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cTapum b6onesHu. B pesynbrate y 3TMX MayKoB MPeKpPaTWIUCh BbIAENEHUS U30
pTa, NOBELEeHWE HOPManuM30Banoch. YacTb U3 HUX (MPeuMyLLEeCTBEHHO M3 poAa
Avicularia) Bce paBHO norMbnun B TeyeHue Mecaua nocne nevyenus. lpyrue (He-
ckonbko Grammostola v Poecilotheria) cMornu npoxuTb 3-5 mecsues, 4To CBU-
[LeTenbCTBYET O NPepbiBAHMM NATON0MMYECKOro NpoLLecca, NOCKObKY HU OHA U3
nornbwmx 6e3 NOCTOPOHHEro BMeLlaTebCTBa 3apaXKeHHbIX 0C0be He NpoXua
H6onee nonyTopa-aByx MecsLeB.

XoTs M3neyeHne OT HEMATOA03a B MPUHLUMUME BO3MOXHO, 3TO HE NPUBOAMUT
K MOSIHOMY BbI3AOPOBNEHMIO NayKa. HU 0OMH M3 BblIEYEHHbIX MAYKOB HE CMOr
HayaTb MUTATbCS UM HOPMaAJbHO MOMIUHATDL (CTapble MOKPOBbI NMPU IMHbKE OCTa-
0TCS B 06n1acTu pra), XOTS NUTb BOAY OHW, MO BCeN BMAMMOCTU, MOrn. B uenom
y BCeX Habnoaanocb MeaieHHOe UCTOLLEHME, 3aKaHUYMBAKOLWWEECs CMepTbHo. Teo-
pPEeTUYECKM MOXKHO LOMYCTUTb BOIMOXHOCTb MOJIHOMO BbI3L0POBEHUS NayKa, O4-
Hako BO3MOXHO 3TO, BUAMMO, IMLUb NPU NEPBOM CTaamnu 3aboneBaHus, cnocobos
[LOCTOBEPHOro AMarHOCTUPOBaHMSI KOTOPOM, K COXaNEHMI0, MOKa He CYLLEeCTBYET.

NomnMo pacTBopa #Hopa B KadvecTBe nevyebHoOro cpeactea 6bin MCMbITaH
pacteop dypaumunuHa (1 Tabnetka Ha CTakaH BOAbI) M BETEPMHApPHbIA npena-
paT npasuuma. dbdeKTMBHOCTb pacTBopa dypaumManHa HUXKe, YeM Yy pacTBopa
nopa, nvwb y 2 ocobeit Grammostola n3 5 NoSIBUAUCb NPU3HAKM BbI3LOPOBMEHMS.
Mpasuumna ncnonb3oBancs NMilb Ha 2 Naykax, HO BbIIEYUTb UX He yaanoch. Bos-
MOXHO, HeI(PHEKTUBHBIM OKa3ascs METOA MCMOb30BaHWUS NEKAPCTBA, @ HE CaM
npenapar: BOAHbIMA pacTBOp JlyyLle JOMKEH NMPOHMKATb BO BCE YrONKM POTOBOIO
annapata nayka, Hexenu 6onee rycras cycrneHsus npasmumnaa.

Puc. 5. Hematoapl Ha CTeHKe caaka C norubLmm naykom.
(Moro: [1.B. Ocunos /

Fig. 5. Nematodes on cage wall with dead bird eating
spider. Photo by: D. Osipov
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MoBTOpStOLMECS, MHOTAA CNYCTS LOATOe BPEMS NOC/Ae OCHOBHOM BCMbILWIKM,
€AMHWUYHbIE C/lyYaun 3apaxeHusl CBUAETENbCTBYKT O TOM, YTO HEMATOAbl MOryT
MPUCYTCTBOBaTb B MOMELLEHUM C KONNEKLMEN NTULEENO0B HE TONbKO B Kayectse
napaswToB. ng Panagrolaimidae B uenom xapaktepeH canpotpodHbii 06pas
XXM3HU. BeposTHO, BbI3biBalOLLME 3apaXeHME BUAbl HEMATOL, YCMewWwHO 0CBanBatoT
B/IQXKHbIN CybCTpaT, NMTasCb OpraHM4YeckMMM OCTaTKaMu, B TOM Yucie M [o6bi-
yei naykoB. [py BO3MOXHOCTU OHU MOTYT NEPEXOANTL Ha XENULLEPbI, MOKPbITbIE
0CTaTKaMu NULLK, @ 3aTEM U B NPELPOTOBYHO NONOCTb. [10-BUAUMOMY, 3HAUUTENb-
Has MPOLOMIKMTENbHOCTb CKPLITOM CTagMM HeMaTofo3a obycnoBneHa MenJsieH-
HbIM TEMMNOM Pa3MHOXeHWUS HemaTog. [osBneHune BblaeNeHUIM U3 NpeapOTOBOW
0611acT cBUAETENbCTBYET O NOBPEXAEHWUM NOKPOBOB MayKa, TOHKOM KYTWUKY/b,
BbICTUNAIOLLEN YACTb MMOTKM U NULLEBOA.

Mo psioy KOCBEHHbIX MPU3HAKOB pacceNieHne HEMATOA CBS3aHO C MyLLUKaMu
ceMm. Phoridae (ropbartkamu):

1. KpyroBsble ABWXKEHMS OLMHOYHbIX HEMATOZ, Ha BOJIOCKAX Mayka — BEPOSITHO,
apanTtaumsa Kk dopesmposanuio. Cpean Panagrolaimidae dopesuns Ha agy-
KpbliblX 04eHb 0bbluHa. Tak, Panagrolamus redivivus nepeneTaeT Ha MyLLKaxX
B nomckax 6poaawmx cybcTpaToB (Hanpumep, covallerocs 6epe3oBoro coka
BecHoW); Turbatrix aceti XvBeT B HaTypasbHOM YKCYCe Ha MOBEPXHOCTHOM
HakTepuanbHOM NNeHKe U TakKe nepeneTaeT C MyxaMu OT OAHOro ovara yk-
CYCHOKMCNOro 6poXeHust 40 ApYyroro.

2. Kak npaBuno, HemMaTogo03y COMyTCTBYET MMA3; ropbaTok SIBHO MpUBNEKAET
3anax BblAeNIeHMI NayKa; OHWM MACCOBO Pa3MHOXAOTCA Ha nornbluiem nayke.

3. [lpu n3onaumm cagkos € naykamu (NyTem 3akNenBaHUS BCEX BEHTUNALMOH-
HbIX OTBEPCTUIA, CKBO3b KOTOPbIE MO NMPOHUKHYTb MYLLKM) pacnpocTpaHe-
Hue MHpEKUMM 3aMeannocb U B KOHEYHOM CYeTe OCTaHOBMOCH.

Ha oCHOBaHMM HawwWxX AaHHbLIX MPU NMOATBEPAMBLUEMCS 3aPAXKEHUU MOTYT
6bITb PeKOMEHAOBAHbI ClefyoLlMe MeponpUaTus:

1. TlonHOCTbIO NpeKpaTUTb KOPMJIEHUE NAYKOB.

2. 3aKneuTb UK 3anNNaBUTb BEHTUASLMIO TaK, YTOObI Npeceyb NPOHUKHOBEHME
B TeppapuyM U 13 Hero ropbaTok.

3. Co3paTb MakCMManbHO BO3MOXHbIM 6e3 Bpeaa Ans NaykoB CYyXOW MUKpPO-
KAMMaT.

4. OTRenuTb YCNOBHO 34,0pOBbIX NAayKOB OT 60O/IbHbLIX WM NMOAO3PUTENbHBIX, Ne-
peHecTV Ux B Apyroe nomelleHune. bonbHbIX C ABHOM BTOPOW CTaamen Hanbo-
Nee paumoHanbHO BbiI6pakoBaTh BO M3bexaHWe pacnpocTpaHeHus 6onesHu,
a eMKOCTU U BCe NpeaMeTbl TLWATeNIbHO Ae3MHDULMPOBATL.

5. TlepecaauTb yCNOBHO 34,0POBbIX NMAYKOB B HOBbIE EMKOCTM, NMOMHOCTbIO CMe-
HWUB TPYHT U NpoLe3MHUUMPOBAB BCE, YTO BO3MOXHO. [pn nepeceneHuu
MOXHO WMCMO/b30BaTh KaK MPOMEXYTOUHYK CTaAMio KapaHTUH 6e3 rpyHTa
Ha NpoTsxeHun 2-3 Hepenb. PekoMeHayeTcs Takke npodunakTnieckoe uc-
NoNb30BaHME BaHH U3 pacTBopa Moaa Ha Bcex 0cobsx.

6. TlpuHATbL BCE Mepbl NO YHUUTOXEHWUIO rOPOATKM B MOMELLEHMSIX.
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Summary
NEMATODE INFECTION OF THERAPHOSIDAE SPIDERS
Daniel Osipov?, Sergei Spiridonov, Dr.2

Entomology Dept. of the Moscow Zoo; 2The Center of Parasitology of the Severtsov Institute
of Ecology and Evolution of the RAS, Moscow, Russia

The oral nematode infection of tarantulas has been identified from private
collection of Theraphosidae. The first (latent) stage of infection is characterized
by an anorexia and unusual increase in the amount of web. The second (explicit)
stage begins with the appearance of white secretions from the mouth. A mass
of small, motile nematodes can see by microscopic examination. Then the
discharge becomes more and spider die of exhaustion within a few weeks or
months (depending on the size of the animal).

Various remedies have been tested. The best result was obtained from the
weak aqueous iodine solution (2-5 drops of alcohol solution of iodine per
200 ml of water). All treated spiders have lost nematodes, but none was able
to feed. They died, but lived significantly longer than infected spiders. Probably,
a full recovery is not possible in the second stage of the disease due to internal
injuries.

Also found was a causal link of infection spread with Phoridae flies.

Our recommendations:

Following the discovery of the nematode infection completely stop feeding
the spiders.

To prevent movement of the flies between terrariums close the vents.
Create a dry microclimate as possible.

Separation of the healthy and sick spiders. Killing of very sick spiders.

Use for the healthy spiders terrarium disinfection, quarantine, prophylactic
treatment with iodine solution.

Eliminate all the flies in the spider room.
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TOKCMYHOCTb A0A NAYKOB-NTULIEEOOB
POOA POECILOTHERIA

[.B. Ocunos?, A.A. Auppees-AHppuesckuii>3, A.C. NMonosa?3, E.A. Jlarepesa®?>,

A.A. bepkyT**, E.B. lpuwmH?®, A.A. Bacunesckmit®

t0taen 3HToMonoruM MocKoBCKOro 300MapKa; 2MOCKOBCKUI roCyAaPCTBEHHbIA YHUBEPCUTET
nmern M.B. JlomoHocoBa; *UHCTUTYT Meanko-6uonornueckux npobnem PAH;
“MOCKOBCKMI (PU3MKO-TEXHUUECKHMIT MHCTUTYT (TOCYAAPCTBEHHBIH YHUBEPCHUTET);
SUHCTUTYT BroOpraHuyeckoi xummum uM. ak. MM. Liemakuna u ak. H0.A. OBuMHHUKOBa PAH,
r.Mocksa

Maykn popa Poecilotheria BXOAsT B 4MCNO Hambosiee NONynsipHbIX BUMOOB
nTuueenos, copepxawmxca B Hesone (Cleton et al.,, 2015). OgHako Hapsgy
€ 3 deKTHbIM BHELHMUM BUAOM, KPYNHbIMKU pa3MepaMu U OTHOCUTESTIbHOW HeMnpu-
XOT/IMBOCTbIO A/151 3TUX XXMBOTHBIX XapakTepHbl 60bluas CKOPOCTb Nepeasuxe-
HW$l, BbICOKasi BO30YAMMOCTb U TOKCMYHbIN 94, [TocneacTeus yKycoB 3TUX NayKoB
y yenoseka xopowo u3BecTHbl (Fuchs et al., 2014). Mo NpMBOAMMBIM AaHHBIM,
76% yKycoB 6binn 6onesHeHHbl (60Nb OT YyMEPEHHOM A0 CunbHOM). [puMepHo
yepes 10 v nocne ykyca 'y 58% noctpagaslumnx pasBMBanmCb MblleyHble CyA0pOo-
r (nokanbHble unun oblme), AnuBlUMecs B cpefHeM 7,6 aHS. Takke K 06bluHbIM
CUMMTOMaM OTHOCSTCS: MECTHbIM OTeK, MOKPACHEHME KOXM, MOBbILLEHWE TEMMe-
paTypsbl, TOWHOTA, NOTAMBOCTb, YMEHbLUEHWE MOABMXKHOCTU CYCTaBOB, OAbILIKA,
yyaleHHoe cepauebueHne n uspenka — obMopoyuHoe coctosiHue. B uenom vauwe
BCEro 0TMEYatoTCs CyLoporn 1 60n1eBoi CUMMTOM.

OcHoBHOM 33fayel Hawel paboTbl BbiN0 U3yYeHMEe TOKCMYHOCTM 943 nay-
KoB pogaa Poecilotheria. Ans nccnenosaHmnin 6binn BbibpaHsbl 9 BUAOB, LOCTaTOYHO
MOJTHO OTpaXatoLLMX TaKCOHOMMYEeCKoe pa3Hoobpasune poaa. Bce ncnonb3oBax-
Hble 3K3eMNnspbl ObLIM B3POCIbIMU CAMKAMU, MOSIBUBLUMMUCS HA CBET B HEBOJE
M MONYYEHHbIMU U3 YACTHbIX KOANEKLMIA Ntobuteneid. 3abop s4a npou3BoanCs
NOCPeACTBOM 31EKTPOCTUMYALMN NPEaBAPUTENBHO YCbINMAEHHbIX YINEKUCbIM
razom ocobei. B3stue gaa ot ogHOM 0cobm noBTOopsM He Bonee 5 pas B TeueHue
rofa, C MHTepBasom B 2-4 Hepenw.

CobpaHHbIii 54 xpaHuncsa npu Temnepatype —20°C, a 3aTeM noaBeprasncs Ba-
KyyMHOM cywke. [Mocne pa3segeHus B conesom pacrteope (0,9% NaCl) ero Bso-
[IMNW B XBOCTOBbIE€ BeHbl TABOPATOPHbIX MbILlei B TeCTOBbIX Ao3ax (1-20mr/kr)
Mo CTyNeH4aTon CXeMe, NO3BONMBLUEH ONpeaenuTb 3HaveHus J1, (nonynetasb-
HbIX [103) — MOKa3aTens, UCNO/b3YIOLWErocs A XapakTepUCTUKM TOKCUHHOCTU
BELLECTB.

[na nsyueHHbIX BUAOB poaa nosy4eHbl cnegyrowme sHadequa JI4 (B Mr/kr):
P fasciata Latr., 1804 — 11,97, P. formosa Pocock, 1899 — 9,52, P. metallica Pocock,
1899 — 9,33, P. miranda Pocock, 1900 — 6,28, P. ornata Pocock, 1899 — 10,04,
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P regalis Pocock, 1899 — 9,19, P. rufilata Pocock, 1899 — 13,67, P. subfusca
Pocock, 1895 — 7,99, P. tigrinawesseli Smith, 2006 — 5,21. HaumeHee TOKCUYHbI-
Mu gnamu obnapatot P, fasciata v P. rufilata, Hanbonee TokcnyHbIMU — P. miranda
u P tigrinawesseli; npoune n3yyeHHble BMAbI 06PA3yIOT rpynny co cpeaHen Tok-
CMYHOCTBHO. B LLen1oM coBOKYMHOCTb NOMYYEHHbIX 3HAYEHWUI HAMOMMHAET NOTHOP-
ManbHOE pacnpefeneHue, YTo NoApasyMeBaeT OAHOBPEMEHHYK 33aBMCUMMOCTb
OT MHOTUX MPUYUH.

B cpaBHeHUM C JaHHBIMM O TOKCMUYHOCTU OblM paccMOTpeHbl Mopdonoru-
Yyeckue NpU3HaKM BUAOB; OTMEYEHA KOPPEnsumMs Mexay TMNOM OKPacku Hor
W KpaiHWUMu 3Havenuamu J1[, . Haumenee TokcuyHbie nayku obnaaator Bbipa-
XEHHOWM 4YepHO-KenToW npefocTeperatoleil OKpackol BEHTPasbHOW CTOPOHDI
HOT, KOTOpas AEMOHCTPUPYETCS NPU NPUHATUM NAYKOM 3aLUMTHOM MO3bl (CTOMKA
Ha 3a4HMX HOrax C NOJAHATMEM MepefHUX ABYX nap BBepx). [pu 3ToM gop3anb-
Has OKpacka HOr COBEPLUEHHO WMHAs; OHA BbIMOMHIET KPUMTUYECKYI (QYHKLMIO.
Haunbonee e TOKCUYHble BMAbI UMEIOT CXOAHYK OKpacky o6ewx CTOPOH Hor
(TeMHbIe 1 CBET/IbIE MONOCHI), KOTOPAs MOXET ObITb KaK NpeaocTeperaoLLen, Tak
M KPUNTUYECKOM (Ha NecTpoMm cybcTpaTe), B 3aBMCMMOCTU OT CUTYaLUM.

CBasb nokasarenei J1[,, C TMNOM NpefoCTEPEratoLLen OKPACKU MOXET CBU-
LeTeNbCTBOBATbL O TOM, YTO TOKCUUYHOCTb 943 415 NO3BOHOYHbIX CBSI3aHa CKopee
C Yrpo30# CO CTOPOHbI MO3BOHOUYHbIX-XULLHMKOB, YEM C OXOTOM CaMMX NAYKOB Ha
L06bivy. YepHo-xenTas npeaynpexnatolas okpacka WUMpPOKO pacnpocTpaHeHa
B npupogae. CKpbiBalLWMeCs AHEM NAYKKW, BEPOSTHO, UCMOMb3YIOT Npeaynpexaa-
OLLMIA CUTHAN PefKo, @ XMLLHMKM Yy4aTCa B OCHOBHOM Ha ApYrux, 6onee 0bbl4HbIX
B CBET/I0e BpeMsa 06bekTax (Hanpumep, Ha ocax). [1o3ToMy aBontoums npenocte-
perawLLeit OKpacku MOXET 3aBMCETb OT 0COBEHHOCTEN MIONINIEPOBCKOrO KOMIM-
nekca Bnpos (Gohli, Hogstedt, 2010; Ihalainen et al., 2008) B npenenax apea-
nos Poecilotheria spp. ®yHKLMOHaNbHOE pa3feNneHue OKPacku pasHbiX CTOPOH
Tena MoxeT 6biTb CMOCOBOM 3aLUMTbI, KOMMEHCUPYIOLLMM HEBbLICOKYH TOKCUY-
HOCTb 943. Kpuntuyeckas okpacka AeicTBYeT NOCTOSHHO; NayK MEHSEeT TaKTUKY
¥ UCNONb3yeT NpeaynpexaatoLyo AEMOHCTPALMIO UL B Cly4ae 06HapyXeHus.

OpHako Habnwopaemas Koppensumsi MOXeT ObITb U Cly4vaiiHa: OCHOBHbIMM
XWULHMKAMK, ONacHbIMK A9 NELUNOTEPUI B NpUPOae, BUAUMO, SIBNISKOTCS NTULbI
WK PenTUinK, @ BO3LEMCTBME S4a HA STUX XKMBOTHbBIX MOXET ObITb MHbLIM, YEM Ha
MblLLEMN.

Mo npepBapuTenbHbIM AAHHBIM, MONYYEHHbIM Anga saa P, fasciata, npu neve-
HWUM YKYLIEHHbIX MOXET BbiTb MCMNONb30BAH NpenapaTt TONNEPU30H (AN Noaewn)
W BETEPUHAPHbIV NpenapaT KCUnasuH (o1 MAeKoNUTAoLWMX).

Paboma seinonHeHa npu noddepucke Pocculickoeo HayyHozo GoHOa (2paHm
N¢ 14-14-01180).
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Summary
TOXICITY OF THE VENOM OF POECILOTHERIA SPIDERS
Daniel Osipov?, Alexander Andreev-Andrievskiy, Dr.2>, Anfisa Popova?3,

Evgeniia Lagereva?3, Antonina Berkut*3, Eugene Grishin, Acad.’, Alexander
Vassilevski, Dr.’

*Entomology Dept. of the Moscow Zoo, 2Biology faculty, the Lomonosov Moscow State University,
*The Institute for biomedical problems of the RAS, “The Moscow Institute of Physics
and Technology (State University), The Shemyakin & Ovchinnikov Institute of Bioorganic
Chemistry of the RAS, Moscow, Russia

Bites of Poecilotheria species cause moderate to severe pain and long-
lasting local or generalized muscle cramps in humans (Fuchs et al.,, 2014).
We have studied the venom toxicity of nine species of these spiders.

Crude venoms were ‘milked’ by electrical stimulation of the fangs of sleeping
spiders. Freshly milked venom was immediately placed in a freezer (-20°C) for
storage and then freeze-dried to ensure better storage conditions. Dry venoms
were dissolved in saline (0.9% NaCl) and administered into the lateral tail veins
of laboratory mice at the test doses (1-20mg/kg) in a stepwise procedure.
As a result, half-lethal (LD, ) doses were determined for all species (in mg/kg):
P, fasciata Latreille, 1804 — 11.97, P. formosa Pocock, 1899 — 9.52, P. metallica
Pocock, 1899 — 9.33, P. miranda Pocock, 1900 — 6.28, P. ornata Pocock, 1899 —
10.04, P. regalis Pocock, 1899 — 9.19, P, rufilata Pocock, 1899 — 13.67, P. subfusca
Pocock, 1895 — 7.99, and P. tigrinawesseli Smith, 2006 — 5.21. Based on LD,
values, P, fasciata and P. rufilata produce the less toxic venoms, P miranda and
P tigrinawesseli venoms are the most toxic, while P.formosa, P. mettalica, P. ornata,
P regalis, P. subfusca form a cluster of species with medium toxicity venoms.
It should be noted than LD,, values may depend on many parameters: type of
test animals, spiders’ age, sex, etc.

When morphological characteristics were analyzed in conjunction with
toxicity data, correlations between the aposematic coloration of legs and
high and low LD, values were found. Dorsal coloration of legs of the least
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toxic spiders (P. fasciata and P, rufilata) is more camouflage, while they possess
pronounced black-yellow ventral leg coloration that is displayed in the defense
pose. On the contrary, the most toxic spiders (P miranda and P. tigrinawesseli)
have ventral coloration without yellow: their legs look the same from both
sides colored with black and white stripes. This coloration may be aposematic
or cryptic (on motley substrate) depending on the situation.

Based on our preliminary results, tolperisone is proposed for treatment of
Poecilotheria bites in humans. Xylazine, a veterinary drug, is advised in cases
when mammal pets are stung.

This work was supported by the Russian Science Foundation (grant no.
14-14-01180).
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O MHOIOJIETHUX HAYYHbIX CBA34X KADELPDI
SHTOMOJMI0r’Mn Mry 1 MOCKOBCKOIo 300MAPKA
A.A.Monunos?, M.B. bepesuH 2

Kacenpa 3HTOMONOrMM BrONOrMyeckoro dakynsteta MY um. M.B. lomoHocoBa;
2Q7aen 3HToMonorMM MoCKOBCKOro 300napka, r. Mocksa

Ha npotsxxeHun 6onee nonytopa BeKOB OKa3anuCb TECHO MepernJieTeHHbl-
MW UCTOpUYeckue cyabbbl MOCKOBCKOrO yHuBepcuteTa M ero Kadeppbl 3HTO-
Monorum ¢ MoCckoBCKMM 300MapkoM M ero MHcektapueM. Bo BTopow nonosuHe
XIX Beka MHOrme BbIMYCKHWKW OTAENEHUS eCTeCTBEHHbIX HayK Hu3nKo-MaTeMa-
Tnyeckoro dakynbteta MOCKOBCKOr0 MMMepaTopckoro yHMBepCuTeTa, CTaBLLne
BNOCNEeACTBUM BbIAAKOLWMMMUCS 300/10faMKU M IHTOMONOraMu — npodeccopamu
MOCKOBCKOro yHWBEpcuTETa M PYKOBOAWUTENSIMU ero 300/0rMYeckoro Myses,
y4acTBOBa/M B CO34aHMM U AedTenbHOCTM MiMnepatopckoro Pycckoro obuwiecTtsa
aKKNMMATM3aLMM XMUBOTHbIX 1 pacTeHun (MPOAXWKP), koTopoe BbICTYNMAO MHULK-
aTopom opraHusauum B 1864 r. MockoBsckoro 3oocaga: K.®. Pynbe, A.l. boraaHos,
H.B. HacoHos, A.A. Tuxomnpos, H.HO. 3orpad, H.M. KynaruH, I'A. KoxxeBHMKOB,
[.M. Poccnuckuin u gp. OHM 0oHWMM M3 NEPBbIX EBPOMNENCKMX YYEHbIX 0CO3HANM
HeobX0aMMOCTb M3yYeHWUs M MepCrneKTUBbI KCMIyaTalMu pecypcoB Mone3HbIX
6eCcno3BOHOYHbIX XXMBOTHbIX, A1 YEro CYMTaNIM HEOOXOAMMbLIM WMCMOJb30BaTb
YHUKanbHble BO3MOXHOCTM MOCKOBCKOro 300cafa. [103ToMy MHOrue HayuHble
W NPOCBETUTENIbCKME MHULMATUBBI B 06/1aCTU LWENKOBOACTBA U NMYENOBOACTBA —
opraHusaums MI3MamnoBCKOM OMbITHOM NACEKM M NepeaBMXKHbIX BbICTaBOK Nye-
NOBOACTBA, NPOBefeHNe aKKIMMATU3ALMOHHbBIX BbICTABOK C AE@MOHCTPaLuen mMe-
[LOHOCHbIX M4Yen U TYTOBbIX LIENKONPsSA0B — OCYLLEeCTBASANCD B KOHLEe XIX Beka
COBMECTHbIMMU YCUAUSAMU YHUBEPCUTETA M 300CaZa.

B 1878 r. accucteHT 3oonoruuyeckoro Myses MOCKOBCKOrO YHMBepCUTETa
H.B. HacoHoB, Bo3rnaBuBLUKIA BNoCneacTBum 3oonornueckuin mysei B I. C-leTep-
6ypre n n3bpaHHbIM akageMMKOM Poccuickor MIMnepaTopckor akageMumn Hayk,
co3pan B Jlabopatopun MoOCKOBCKOro 300caga Npu noaaepxke npodeccopoB yYHU-
BepcuteTa A.ll. borgaHoBsa n A.A. TuxoMmMpoBa nepByto B POCCMM KONNEKLIMIO XKUBbIX
6ecno3BOHOYHbIX, KOTOPas GaKTUYecKu CTana nepBbiM UHCEKTapueM MOCKOBCKO-
ro 3oonapka. OHa AeMOHCTpUPOBaNach Ha 2-iM AKKNUMATU3aLMOHHON BbICTaBKe,
npoxoamelent B 1878 r. B 300caay. B 1883 r. MockoBCKuMiA 300Caf, BO3INMaBUA OAMH
M3 MepBbIX POCCUMIMCKMX apaxHOnoroB npodeccop MOCKOBCKOro yHMBepcuTeTa
B.A. Barvep v pykosoamn um go 1886 r. B 1886 r. B JTabopatopum 300cana pabo-
Tan N1abopaHTOM BbINYCKHUK MOCKOBCKOIO YHUBEPCHUTETA M aCCUCTEHT ero 300My3es
H.M. KynaruH, ctaswuii B 1890 r. ampekTopoM MockoBckoro 30ocaga. B 1925 r. oH,
yXe B 3BaHMM npodeccopa M YneHa-koppecnoHzaeHTa Poccuickor AkagemMmm Hayk,
ocHoBan B MI'Y Kadenpy 3HTOMONOrMK 1 B TEYEHME MHOTUX NET ObiN €€ 3aBeyHOLWMM.
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YueHnuk npodeccopo [A. KoxeBHukoBa M H.M. KynaruHa 3sHTOMONOr
b.C. LlepbakoB B 1925 r. opraHn3oBan B MOCKOBCKOM 300MapKke YHWKaNbHbINA
M 3HAMeHUTbIN «[legarorMyecknii MHCEKTapuin», MpoCyLW,EeCcTBOBABLUMM A0 1936 T.
30ecb OH NPOBOAMA UCCNEAO0BaHMS MOAKOXHOIO 0BOAA CEBEPHOrO OfeHS, pbl-
XMX NeCHbIX MypaBbeB M Ap. 3HAUYMMbIX B HAPOOHOM XO39MCTBE HACEKOMbIX
u paspabaTbiBan yHMKanbHoe 06OpynoOBaHME ANS COAEpXKaHWsS M 3KCMOHUPO-
BaHMS 6eCcno3BOHOYHbIX. OQHMM M3 TanaHTAMBbIX CTyaeHToB Kadenpbl 3HTOMO-
nornm B 1938-1941 rr. 66in A.®D. KameHckuit, kotopbii B 1933-1935 rr., byay-
un uneHoM Kpyxka toHbix 6uonoros 3oonapka (KKOB3), pabotan nabopaHToMm
B MHCeKTapmm MOCKOBCKOro 300Mapka 1 NpoBOAMA UccneaoBaHms no éuonornm
MOAKOXHOr0 OBOJA CEBEPHOrO ONEHN B 3KCMeAnUMM HA Ta30BCKOM NOMyoCTpo-
Be. 23 deBpans 1942 r. AHopen KameHckuit nan cMepTbio xpabpbix B 6010 nos
r. Crapast Pycca (Hosropogckas o6n.).

B nepuop cBoei yyebbl Ha Kadenpe sHTOMOnoruu gpyroi krobsosew, —
M. lnycckui, cTaBwmii Bnocneactsnm npodeccopom U BeayLinm CneumanmcTom
no mypasbaMm, B 1950-x rogax BoCCTaHOBMA B MOCKOBCKOM 300MapKe 3KCNO3u-
LMK BOAHbIX HAaCEKOMbIX U PbIXXMX NIECHbIX MypaBbeB, KOTOpble AO/MKHbI Obinn
CTaTb OCHOBOM AN5 HOBOro MHcekTapwms. B 1986 r. ewe oguH BoinyckHuK Kades-
pbl 3HTOMONOrMnM — M.U. Jlebenes, paboTaBLWMiA Ha HEN CTApLIMM NaBOPaHTOM,
nepewen Ha paboty B MOCKOBCKMI 300MapK, rAe 3a HECKONbKO NIeT CO34aN Kyfb-
TYpbl KOPMOBBIX HaCEKOMbIX U 3HAUYUTENbHYIO XXUBYH KOMIEKLMI0 TPOMUYECKUX
6ecno3BoHOYHbIX. HO M3-3a TparMyeckoro cnyyas ero naaHbl Mo OpraHU3aumu
MHCEKTapus He peann3oBaNuCh.

Cospanne WUHcektapusa (Otoena 3HTOMONOrMM) B MOCKOBCKOM 300Mapke
CTano BHOBb BO3MOXHbIM Tonbko B 1999 . Ero Bo3rnaeun yyeHuk npodeccopa
M. Onycckoro M.B. bepe3uH, 3akoHuMBLIMI acnvpaHTypy Kadeapbl Teopuu
3BOMOUMKM U NpobneM papeuHM3Ma (ceruyac Kadenpa buonornyeckor 3Bonto-
umm) 6uonoruyeckoro dakynsreta MIY. C sToro BpemeHu MHcekTapuit 30omapka
TecHO B3aumopgelicteyeT ¢ Kadeppoi sHTOMonorum MIY B opraHusaumm pas-
JIMYHBIX MEPONPUATUI, CBA3AHHLIX C 0O6pa30BaTE/IbHOM WM MPOCBETUTENLCKOM
LeaTeNIbHOCTb0 B 06/1aCTU SHTOMOJIOTUM, @ TAKXKE KYIbTUBMPOBAHUEM U AEMOH-
CTpaumen HacekoMbix. B MIHcekTapuu B HacTosLee BpeMsi paboTatoT BbIMyCKHU-
ku Kadenpsbl E.B. MMMoHOB 1 A.A. 3aropuHCKui.

Mexay Kadenpon n MHcekTapmueM perynsipHo NpoucxoamMT o6MeH onbIToM
M METOAMKAMMU COAEPXKAHWUS KYNbTYp HAaCeKOMbIX. TaK, COTPYAHUKM MHCekTapus
(T.B. KomnaHueBa, M.B. bepe3uH) nomoratoT Kadenpe B npoBefeHUN eXerogHom
BbICTABKM XXMBbIX HACEKOMbIX Ha [JHe oTKpbITbix ABepen. CoTpyaHUkn Kadeppsl
(k. 6. H. A.A. beHenukTos, A. 6. H. O.C. KopcyHoBckas, k. 6. H. B.M. Kapues, npo-
teccop, a. 6. H. B.b. YepHbiwes 1 gpyrue) yyacrsosanv B NpoOBOAMMbIX 300Map-
KOM 1 EBp0a3MaTCcKoM perMoHanbHOM accoumalmert 300NapkoB M akBapuMyMOB
(EAPA3A) MexayHapoaHbiX ceMMHapax «becno3BoHOYHbIE B KOMIEKUMSX 300-
napkoB u uHcekTapues». 0.C. KopcyHoBckas BxoauT B Pabouyto rpynny no
Ha3eMHbIM M MPEeCHOBOAHbLIM Hecno3BoHOYHbIM EAPA3A, co3aaHHY0 Mo UHK-
umatuse MHcekTapus 300napka, u bbina yneHom OprkoMuteTa Nno NoOAroToBKe
U NpoBefeHno 6-ro MexayHapoaHoro ceMuHapa «becno3BoHOYHbIe B KOIek-
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LMsX 300MapkoB M uHcekTapues». CoTpyaHukn Wucektapusa M.B. bepesun
n E.}0. TkaueBa coBMecTHO ¢ npodeccopom, A, 6.H. [1.I1. XyxukoBbim 1 B.M. KapLebimM
B 1998 r. yuactBOBaNM B NOAroTOBKE M NpoBeaeHnn Ha Kadeape u B 300napke
5-ro Konnokeuyma Poccuickon cekumm MexayHapo4HOro CO3a Mo M3y4yeHuto
obwectBeHHbIX Hacekombix (IUSSI). MHcekTapuin npenocTtaBnseT COTPYAHMKAM
Kadegnpbl (0.C. KopcyHoBckas, A.A. beHeaMKTOB) BO3MOXHOCTb A4/15 NpoBeaeHus
aKYCTUYECKMX UCCNEeLOBAaHMUIA HOBbIX BMAOB MPSIMOKPBIbIX M3 €ro KOANEKLUMH,
a coTpynHukn Kadenpeol, B CBOKO 04epefib, 0Ka3blBAKT MOMOLLb B UX TAKCOHOMMU-
yeckon naeHtudumkaumm. CotpyaHmk Kadeapsl K. 6. H. A.B. TuMOXOB perynsipHo
NPOBOAMT B MHCEKTApUM 3aHATUS LIKONbHOIO kadeapanbHoro Kpyxka 3HTOMO-
noruun. CotpyaHukn MHcekTapusa MHorme roasl NoAb30BaNMCh COBETAMMU U HEU3-
MEHHOM NoaaepXKKoi npodeccopa, 4. 6. H. B.b. YepHbiwesa.

OcobeHHO TeCHOE COTPYAHUYECTBO CIOXMIOCh MEXAY COTpyaHWUKamu MHcek-
Tapus M.B. bepe3uHbiM 1 E.}0. TkaueBOM M CTapwmM Hay4HbIM COTPYAHUKOM
Kadenpbl B.M. KapuLeBbiM B NpoBeAEHNN pa3/IMYHbIX HAY4YHbIX U NPOCBETUTESNb-
CKMX MepOonpusITUiA: y4acTUM B MEXAYHAPOAHOM MPOEKTe MO MU3yyeHuto bones-
Hel MefoHOCHbIX nyen (no ero pesynbrataM B 2003 r. 66110 NONYYEHO 2 NaTeHTa
P® Ha n3obpeteHus, co3naH M AOBEEH A0 CEPUAHOIO BbiNycKa NpenapaT anuan-
HO/M NPOTMB BappoaTo3a nyen 1 onybanKoBaH paf HayYHbIX CTaTen), NpoBeaeHUN
B MOCKOBCKOM 300napke BbICTaBOK MakpodoTorpadpuit (2008, 2016) 1 cozpaHum
obpazoBaTenbHOM BbICTaBKM NaykoobpasHbix «ApaxHonanams» (2015), noaro-
TOBKE HAy4YHO-MONYASPHBIX KHUI U MOHOrpadui No sHTOMonornu: «kHacekomole
B MockBe» (2004), «Makpo300Mup» (2008), « IHUMKNONEANS KMBOTHbIX» (2012),
«Yyneca makpomupa» (2009), «Hacekomble esponerickon yactn Poccun: Atnac
¢ 063opom Buonorum» (2013, 2015), «<MHcekTapuii» (2014), "The Insectarium”
(2014), «baboukmn Poccum» (2015).

Summary
ABOUT LONG-TERM SCIENTIFIC RELATIONS OF ENTOMOLOGY
DEPARTMENT OF THE MOSCOW STATE UNIVERSITY
AND THE MOSCOW Z0O
Alexey Polilov?, Dr., Mikhail Berezin?
*Entomology Dept. of the Lomonosov Moscow State University;

2Entomology Dept. of the Moscow Zoo, Moscow, Russia

Formorethanacenturyanda half,the historical destinies of the Moscow State
University and its Entomology Dept. with the Moscow Zoo and its Insectarium
have been closely intertwined. In the second half of the 19th century, many
graduates of the Moscow University, which became later prominent zoologists
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and entomologists — Professors of the Moscow University, participated in
the creation and activities of the Imperial Russian Society of Acclimatization
of Animals and Plants and initiated the organization in 1864 of the Moscow
Zoo: K. Rule, A. Bogdanov, N. Nasonov, A. Tikhomirov, N. Zograf, N. Kulagin,
G. Kozhevnikov, D. Rossinsky, etc. They were among the first scientists to realize
the need to study beneficial invertebrates, for which they considered it necessary
to use the unique capabilities of the Moscow Zoo. Therefore, many scientific and
educational initiatives in the field of sericulture and beekeeping had carried out
at the end of the 19th century by the joint efforts of the University and the Zoo.

In 1878 assistant of the Zoological Museum of Moscow University,
N. Nasonov, who later headed the Zoological Museum in St. Petersburg, created
the first in Russia collection of living invertebrates at the Moscow Zoo Laboratory,
which de facto became the first zoo's insectarium. It was demonstrated at
the 2nd Acclimatization Exhibition, which took place in 1878 at the Zoo.
In the years 1883-86 the Moscow Zoo led one of the first Russian arachnologists,
Professor of the Moscow University,V.Wagner.In 1886 a graduate of the Moscow
University and assistant of it's the Zoological Museum N. Kulagin worked as
a laboratory assistant in the Laboratory. In 1890 he became the Director of
the Moscow Zoo. In 1925 Professor N. Kulagin founded the Entomology Dept.
at the Moscow University and for many years was its head.

Entomologist B. Shcherbakov,who was disciple of Professors G.Kozhevnikov
and N. Kulagin, in 1925 organized in the Moscow zoo famous "Pedagogical
insectarium”, which lasted until 1936. One of the most talented students
of the Entomology Dept. in 1938-41 was A. Kamensky, who worked before his
studies at the university as a laboratory assistant in the Insectarium of the
Moscow Zoo. February 23, 1942 A. Kamensky died during the battle of Staraya
Russa (Novgorod region).

During his studies at the Entomology Dept., G. Dlussky, who later became
a Professor and leading ants specialist, in the 1950s restored the exposure
of aquatic insects and red forest ants in the Zoo. Another graduate of the
Entomology Dept.,M.Lebedev came to work in the Zoo in 1986, where he created
populations of fodder insects and a living collection of tropical invertebrates.

Creating Insectarium in the Moscow Zoo was again possible only in 1999.
M. Berezin, who is disciples of Professor G. Dlussky and postgraduate of the
Biology Faculty of the Moscow University, headed the Insectarium. Since
that time, Insectarium has been working closely with the Entomology Dept.
to organize various educational activities in the field of entomology, as well
as the cultivation and demonstration of insects. At the Insectarium currently
working graduates of the Entomology Dept. E. Mimonov and A. Zagorinsky.

Between the Entomology Dept. and the Insectarium there is an exchange
of experience and methods of keeping insect cultures. Employees of the
Insectarium help the Department in holding the annual exhibition of live
insects on the "Open doors" day. Employees of the Dept. are involved in the
International Workshops "Invertebrates in Zoo and Insectarium collections”
organized by the Zoo and the Eurasian Regional Association of Zoos and
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Aquariums (the EARAZA). Dr. O. Korsunovskaya is a member of the Working
Group on Terrestrial and Freshwater Invertebrates of the EARAZA and was
a member of the Organizing Committee of the 6th International Workshop
"Invertebrates in Zoo and Insectarium collections”. Insectarium has provided to
employees of the Dept. (Dr. 0. Korsunovskaya, Dr.A. Benediktov) the opportunity
to conduct acoustic studies of new species of orthopterans from Zoo's collection,
and the staff of the department assist in their identification. Employee of the
Entomology Dept. Dr.A. Timokhov regularly holds in the Insectarium classes of
the School Entomology Circle. Employees of Insectarium many years enjoyed
the tips and support by Professor V. Chernyshov.

Especially close cooperation has developed between employees of the
Insectarium M.Berezin and E. Tkacheva and senior researcher of the Entomology
Dept. Dr.V.Kartsev in carrying out various scientific and educational activities:
participation in the international project on studying of honey bees diseases,
holding exhibits of macro photographs at the Moscow Zoo (2008, 2016)
and creating an educational exhibition of arachnids "Arachnolandia” (2015),
preparing popular science books and monographs on entomology.
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METOZ, PA3BEOEHMS KOPMOBOW KYJIbTYPbI
ZOPHOBAS MORIO B PUXCKOM 300CALY
. Poma, A. Hanonos

WHcekTapuit Puxckoro 300capa, . Pura, Jlateus

CywecTByeT MHOIO Pa3fIMYHbIX METOA0B COAEPXKAHUS U Pa3BEAEHUS KOPMO-
BOM KynbTypbl Zophobas morio. ABTOpbl pa3BoasT 3TOT BuA yxe okono 20 net
“ onpoboBanu pasHble cnocobbl ero coaepxaHus: 1) B onuakax, CMeLaHHbIX
C TOppOoM; 2) Ha uMcToM Topde CO CKapMMBaHUEM HONbLIOTO KOMYECTBA CYyXOr0
cobaybero KopMa; 3) B CyxOCTU M BO BNAXHOCTW; 4) NpU HW3KOM TemnepaTtype
M NpW BbICOKON. He Bce 13 HMX Bbinn ycnewHbIMmu, MHOTAA BO3HMKana npobnema
pa3BuTUS Knewen unm nneceHn B cybcTparte. Takke NpMHMMANOCL BO BHMMA-
HWe, 4TOObl MONyYaLWMIACS KOPM Bbln HEAOPOTMM, HO B TO XKe BPeMs LEeHHbIM
MO MUTATEIbHOCTU U HE BPEAHbIM A5 NOeAAIWMX ero XMBOTHbIX. B pe3ynbra-
Te 6bl1a oTpaboTaHa METOAMKA pa3BefeHUs, Cleays KOTOPOW aBTOpbl B TeUeHue
Tpex neT cTabuibHO NOCTaBAAOT HeE0OXoANMOe PUXKCKOMY 300Cagy KONMYECTBO
iM4ymMHOK 30dobaca.

B nocnenHue roabl KOpMoBbIe KynbTypbl 30d06aca y HEKOTOPbLIX KPYMHbIX
npou3BoaMTeNel cepbe3Ho NOCTpafany ot MHEKLMOHHbIX 3a6oneBaHuit. ABTO-
Pbl, K CHACTbIO, HE CTONKHY/IMCb C 3TOM npobnemMoii. B gaHHOW cTaTbe onucbiBa-
eTCs MeToAMKA pa3BeLeHus KOPMOBOWM KynbTypbl Z. morio nns Hyxa Puxckoro
300Caja C NPOrHO3MpyeMbIM pe3ynbTatoM OT 2 A0 3,5 Kr B3pOC/bIX JNMUMHOK
B Hegento.

Ycnoeusa copepxaHus

KopMoBasi kynbTypa Z. morio B PMXCKOM 300Cady pacrnonaraeTcs B O4HOM
KOMHaTe 1 Ha OOQHOM CTeNaxe BMeCTe C KOPMOBOM Ky/NbTypOoi MafiaracKapCckmux
TapakaHoB. KomHaTa nmeet pa3mepsbl: 165x400%325 (H) cm. Crennax MoAynbHbINA
(3 cekumn no 8 nonok) ¢ pasmepamu 40x360%x200 (H) cm. PacctosHue mexay
MONKaMM: CHU3Y AN1S SLLMKOB C TapakaHaMu — 35 ¢cM, ans awmukoB ¢ 3o0dpobacom —
21 c™ (Puc. 1).

[ns kynbTypbl 30pobaca aBToOpbl MCNONL3YIOT 50 NNACTUKOBBIX ALWMKOB pas-
mMepoM 30x50x13 cM. BeHTUngums B KOMHaTe yCcTpoeHa cieaylowmm obpasom:
BbITSHKHAs — eCTeCTBeHHas (BO34yXOBOJ, B MOTOJKE), @ MPUTOYHA — MeXaHuue-
CKas (Yepe3 BO34yXOBOS B MOTO/KE BAYBAETCS NOAOrPEBAEMbIV BO3AYX C YAULLbI).
Otonnenue: 1) paamatop LEHTPANbLHOIO OTOM/IEHUS TPEET KPYIbI roa; 2) Bcer-
[a paboTaeT MacnsHbIA paguaTop C TepMOpPerynaTopoMm. TemnepaTypa Bo3ayxa
B MOMELLEHWUM MNOALEPXKMBAETCA HA ypoBHe +31-32°C. OTHOCUTENbHas BRaX-
HOCTb BO34yXa B OTONUTENbHbIN ce30H 20%, neTom nogHuMaeTca 1o 45%.
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Puc. 1. Crennax, 3anonHeHHbIA SwWmMkaMu ¢ kynsTypoi 3odobaca.
(®oro: U.Poma /

Fig. 1. The rack, filled with boxes with Zophobas culture.
Photo by: I. Roma

Puc. 2. flumk ¢ xxykamm 30tobaca (Matounuk). Goto: . Poma /
Fig. 2. Box with beetles Zophobas (motherhood). Photo by: I. Roma
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Puc. 3. Awmk ¢ amumHkamm 3odobaca crapwero Bopacta. ®oto: U. Poma /
Fig. 3. Box with Zophobas larvae of older instars. Photo by: I. Roma

Puc. 4. Yawku MeTpu ¢ nmumHkamu 3opobaca nepen okyknusanueM. Ooto: U. Poma /
Fig. 4. Petri dishes with Zophobas larvae before pupation. Photo by: I. Roma
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Cxema pa3BepeHus 1 yxopa,

Kaxable [ABe Hefenu 3akNafblBaOTCA TPU HOBbIX ALIMKA C XXyKaMu (MaTou-
HuKM). B kaxnabivi awmk Boicaxkusaetcs okono 400 xykos (Puc. 2). Konnyectso
XykoB onpegensetcs no Becy, 100 xxykos Becsat B cpeaHem 70 T.

Cybcrpat ang otknagku auu: cnort topda 1,5-2,0 cMm, koTopbi cBepxy npu-
CbIMaH LLenoM NUCTBEHHbIX NOPOJ, (LLena M3roTaBMBAETCS B 300CaAy Npy NOMO-
WM U3MENbUUTENS U3 BETOK, 0ObefeHHbIX KOMbITHbIMKM). CBEPXY YKNaAbIBAKOTCS
KYCKM ApEeBECUHbI CO LLeNSIMU, Ky[ia XXYKM OTKNaAbIBAOT AiLLa (QBTOPbI UCMOSb3Y-
l0T TBEPAbIE KYCKM L PEBECUHbI, U3BNEKaeMoW 13 Topda Ha TopdsaHbIX pazpaboT-
Kax). Ha cybctpate cTOMT KOPMYLLKA C CyXMM KOPMOM. KyCOYKM BAAXKHOIO KOpMa
packnablBaloTC NMPOU3BOLHO MO MOBEPXHOCTM cybcTpaTa. Kycku apeBecuHbl
KaXablii feHb MUHTEHCUMBHO OMPbICKMBAKOTCS.

Kaxnable OBe HEQENN XYKM NepecaXKmBaloTCs Ha HOBbLIM CybCTpaT (Kyku OT-
H6UpatoTCs BPYUHYHO).

B swmKM ¢ gaiuamMu M MenbYaiWmMMKU IMYUHKAMK, B OAMH Yron, JoCkinaeT-
€51 Hebonblioe KosmyecTBo oTpyben. Kycku opeBecuHbl HaxomaaTcs 34ech ele
3-4 Hepenu (nepuop, UHKybaummn auuy, 3o¢obaca), NoKa BCE IMYMHKM HE BblTy-
natcs. Bce 310 BpeMs Kycku fpeBecuHbl akKypaTHO, YTobbl He HaMOoUKUTb OTPYOH,
ONpbICKMBAOTCSA. Yepes MecsiL, KyCKM ApeBECUHbI BbIHUMAKOTCS, U SILLMK 3aMO0JHS-
€TCs TONCTbIM cioeM oTpybent. C 3TOro MOMEHTa HUMKAKOro YBAAXHEHUS U OMpbi-
CKMBaHMWSI HE MPOWU3BOLMTCA, BATY IMYMHKM MOAYYAKOT TOIbKO U3 COYHOrO Kop-
Ma. KopM HapezaeTcs NNOCKUMM KYyCKaMu M BbIKNAAbIBAETCA HA OTPYOM KaxAabIi
feHb. MNopunsa KopMa AOMKHA CbeaaTbCs 3@ CYTKM, T. K. OCTAaTKM MOTYT NPUBECTH
K OTCblpeBaHuI0 0Tpy6el u nneceHw.

B cepeamHe umkna,Ha 8-9-i Hegene OT AaThbl BbICAAKM B SLLMKM XKYKOB, KOraa
3KCKPEMEHTOB CKaMIMBAETCS YXXEe OYEHb MHOTO, IMYMHKMU U3 TPEX SLUMKOB Mpo-
cenBaroTca. MIx pacrnpenensior no 6 simkaMm (4Tobsl TMuMHKaM 6bino ceoboaHee
pa3BMBATbLCS) U 3aCbINAKOT TOHKUM cioeM rpyboro Topda (Puc. 3). JinumnHkm oxot-
HO NoeAalT BOIOKHA Topda. Yepes napy AHen, koraa Topd NoACOXHET, OnsTh A0-
cbinatoTcs oTpybu ToncTeiM cnoeMm. lanee oTpybu noacbinaoTcs No Mepe Heob-
X0OMMOCTU. B ALLMKM, U3 KOTOpPbIX MAAHUPYETCS BblAATb IMUMHOK B BamKanumne
2-3 Hepenwu, oTpybu [06aBNKKOTCS MO MUHUMYMY, T. K. OHU MELLAKT NPOCENBAHUIO
(MMUMHKM UX yKe NOYTU He eanT, @ MPOCEMBAHUE MPOXOAUT HAMHOMO BbiCTpee,
ecnu cybcTpaT npeacrasnset coboi 04HU SKCKPEMEHTBI).

[1Ba pas3a B Hefeno BCe ALWMKM TLWATENbHO NPOBEPSIOTCS: cybCTpaT nepeka-
MbIBAETCS M YNCTUTCS OT OCTATKOB KOPMa, YTOObI M36exaTb NaeceHn B OTpyodAax.

JIMunHKM TOTOBbLI K MCNONB30BaHMIO HA KOPM Yepe3 5 MecsueB nocne fatbl
BbICAAKM XYKOB. Kaxzylo Hefento OTCEMBAKOTCSA TPW SiLLMKa, HeBoNbluasg 4acTb
0c060 KPYMHbIX IMYMHOK MCNOMb3YETCA 4NN BbIBEAEHMUS XKYKOB, @ OCTa/IbHblE OT-
NpaBnsoTCa B Apyrue oTaenbl 300caja Ha CKapM/IBaHMeE.

KopMm. [1ns kopmneHus KynbTypbl Heobxoammo okono 12 kr otpybern
B Hepento. Kpome 3Toro, exefHEeBHO [aeTcs 2 KI CbipblX OBOWeN U pyk-
TOB: MOPKOBb, 96/10KM, KanNycTa; BO3MOXHbI Takxe: TblkBa, pefdbka, OpokBa
u T. o. Kaxabii TpeTuil AeHb KynbTypa nony4vaeTt 1,5 Kr BapeHbIX KYpUHbIX
UKW KPONMYbUX KOCTEN C 0Bpe3kaMm Msica UK 1 Kr HEXXMPHOM pbibbl. Jonon-
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HUTEeNbHbIE KOPMa A5 XKYKOB: repKynec, Cyxoi Kopm ans cobak, raMmapyc
B MU3EPHbIX KOMMYECTBaXx.

Pacxop Topda — okono 30 n B Hepento.

Bo3o6HoBneHue npoussoautenein. Ytobol nepnogmueckn o6HOBASTL KYKOB
B MaTOYHMKAX, Mbl ucnonbsyem 260 nnactukosbix Yawek Metpu (Puc. 4). MNMnac-
TUKOBbIE ALWMKM C Yawkamu MeTpu CToaT Ha HWXKHEW Mosike, rae TeMnepaTtypa
HeMHOro Hmxe. KpynHble IMYMHKKM OTCAXKMBAOTCA B MYCTble Yallku 6e3 cybcTpa-
Ta (MO OAHOM NWUYMHKE B YaLLKY), F4e OHM U OKYKAMBaTCA. [lBa paza B HeLento
yawku NeTpu NpoCcMaTpUBAIOTCS, KYKONKU BbIHUMAIKOTCS M BMECTO HUX KNagyTCs
HOBbI€ JIMYMHKM.

KyKkonku BbIKNafabIBatOTCS B Ta3MKM, HA IHE KOTOPbIX HAXOAUTCS TOHKUIA CNOW
Topda U KapTOHHbIE NPOKNAAKM ANa auL. 34eCb NPOUCXOAMUT BbIXOA, XKYKOB U3
KYKOMOK. 3pesible, MOYEPHEBLUME XKYKM NMEPECAXKMBATCS B MATOUYHWMKK. Tasmkuy,
B KOTOPbIX IEXAT KYKOJIKM, CTOSIT B COCeAHEW KOMHATe, rie NoALEePXKMBAETCS TEM-
nepatypa +26-28°C. [pu 6onee BbICOKOM TEMMNEPATYPE XYKM U3 KYKONOK BbIXO-
AST YPOANUBLIMM.

JononHutenbHoe o6opyaoBaHue, obnervarowee obcnyxkmpanue. 1) Camo-
LenbHOe CUTO AN NPOCEMBAHMS JIMUMHOK: ABA OAMHAKOBbLIX OONbLWIMX MAACTU-
KOBbIX KOHTEMHEepa CTaBATCA APYr Ha Apyra, B BEPXHEM BMECTO [OHa NpuLLIMTa
MeTa/yinyeckas ceTka C pa3MepoM oTBepCTui 2,5%2.5 MM. B BepxHuii awmk
BbICBINAETCS COAEPXMMOE AWMKOB. JIMUMHKK, ABUrasicb B cybcTpaTe, camu cebs
npocensatoT. 2) CaMopenbHbIM CTON Ha KOJIeCMKax: PabOoTHMK, ABMrasiCb BLOMb
CTeNNIaXxa, CTaBUT Ha 3TOT CTON AWMK C 3006aCOM, C KOTOPbIM B AAHHbIA MOMEHT
pabotaet. BHM3y cToNna — nonka ¢ MHBEHTApEM M KOPMaMMU.

Bbixoa, npoaykuun. [laHHas yCTaHOBKA AAeT OKOMO 2 Kr IMYMHOK B Hepe-
N0 MpM 3akNagke B Kaxabii MaTouHmk no 400 sxykos (Bcero 1200 >xykos). Npu
3aknapke 700 xykoB B swmk (Bcero 2100 )XyKOB) Ha Tex e MAoLaasx aBTopsl
nonyyann 3-3,5 kr nmumMHok B Hepento. OgHaKo B CBSA3M C TEM YTO MpPU TAKOM
MAOTHOCTU NIMYMHKAM 6BbIIO TeCHOBATO, TpeboBanoCh ele 0AHO NMpocenBaHue
B CEpeamHe LUmKna.

Bpemsa o6cnyxkuanus. OonH paboTHUK Ha 0BCNYXMBaHME KYNbTypbl TPATUT
B cpesHeM 40-60 MUHYT B iEeHb.

[ocTonMHCTBa M HE[OCTaTKU AAHHOrO MeToAa. 3a TpU rofa passeneHus 30-
¢dobaca aBTOpbI HX pa3y He CTANIKUBANUCDH C NAECEHBI0 U 3arHUBAHUEM JIMUMHOK.
Kneww Takxe He 6blM 3aMeyeHsbl. 3 Helo0CTaTKOB MOXHO OTMETUTb CNEAYHOLWNIA:
HEKOTOpble TEXHONOIMYECKME MPOLLECChl 3aHMMAKOT MHOTO BPEMEHMU, HanpuMmep,
pYy4HOM OTOOp >KYKOB-NPOU3BOAUTENEN.

B 3aknoueHue cnenyeTt OTMETUTh, YTO AaHHAsS METOAMKA XOpOoLlo paboTtaeT
B HaLLMX KOHKPETHbIX ycnoBuax. OHa, 6e3yCc/ioBHO, He SBNSETCS YHUBEPCanbHOM,
O[HAKO KaKMe-TO KJIH0YEBbIE MOMEHTbI UM HIOAHCbI, BO3SMOXHO, MOMOTYT KOne-
ram nsbexarb oWwnMb0oK B pa3BefeHMM 3TON KOPMOBOW KyNbTypbl.
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Summary
REARING METHOD OF ZOPHOBAS MORIO AS FOOD INSECT
IN THE RIGA ZOO

Ilona Roma, Alexander Napolov

Insectarium of the Riga Zoo, Riga, Latvia

This article describes the method of cultivation of Zophobas morio for
the needs of the zoo with the predicted result of 2 to 3,5 kg larvae per week.
In recent years, some producers of this kind of food lost them because
of infectious diseases. Authors, fortunately, avoided it. Using this method
of breeding, we have never experienced mold and rot larvae. Mites were not
seen also. Detailed data of keeping conditions, necessary food, processing
scheme and service time are described.
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CE30HHbIE 3KCMO3UUMN MEPENOHYATOKPbLIIbIX
B PUXCKOM 300CALY
. Poma, A. Hanonos

WHcekTapuit Puxckoro 300capa, . Pura, Jlateus

3Kcnosunumsa wmenen

B 2010 r. B MHcekTapun Puckoro 300caga Havana pabortaTb 3KCMO3ULMS

3eMAsHbIX WwMenen Bombus terrestris (L.).
YcTpoWCTBO 3KCNO3ULMK

B 3ane natBMMCKMX 3eMHOBOAHBIX, OKOIO OKHa, HAaNpaB/EHHOTO Ha CeBep,
YCTQHOB/IEH COCHOBbLIM NeHb. B ero BepxHen yacTu coenaHo UMAMHApUYeckoe
yrnybneHne obbemom npumepHo 20 n, B KOTOPOM Haxoautcs rHe3po (Puc. 1).
YrnybneHue 3aKkpbiTo CBEPXY CTEK/IOM, Yepe3 KOTopoe noceTuTenu HabnwopakoT
33 XKM3HbIO LWMenen. M3 rHe3pa WMenu Yyepes CTEKNAHHbIA TOHHENb ANUMHOM 1 M
BbIXOAAT HAPYXXY M pa3fieTaroTcs no 300casy B NOMCKAxX efbl.

MNepen OKHOM HaxopaTcs KAymbbl C HEKTaPOHOCHBIMU pacTeHusMu. Psgom
CTOWUT UHGOPMALMOHHDIN CTEHA, O LUMENSX U PacTeHUSsIX, KOTOPble OHM MoceLla-
t0T, @ TAKXKE MOABWMXKHBIN KPYr-LBETOK ANS AeTeW C ONMMUCAHMEM CTAAMM pa3BUTUS
WwMenuHom ceMbm (Puc. 2, 3).

MHe3pno wmMmeneit. Ynbu C rHespamu B. terrestris (2-3 rHe3na 3a Ce30H B ne-
puog c 10 mas no 15 ceHTa6ps) 6ecnnaTHo, B 06MEH Ha peknamy npenocTaBns-
€T NaTBUNCKas pupma-ancTpmnbbiotop 6enbrnckon drpmbl "Biobest”. ObbluHbIe
rHe3foBble 6OKCbI (yNbW) A8 TEMIMYHBIX XO3SACTB HENPO3PayHble, HO TaK Kak Ha
3KCNO3MLMM HY>XKHA BO3MOXHOCTb HabNoAaTh XXU3Hb B rHe3ae, "Biobest” npucel-
NaeT HaM rHe3a0BoM HOKC C NPO3payvHOM KPbIWKOM M3 TOHKOro OprcTekna.

MeHb. [leKopaTUBHBIN NeHb, B KOTOPOM PACMONIOXKEHO FHE3[0, NPUKPENeH
K Bnmailier cTeHe YeTblpbMs NepekiafiMHaMu, a TakKe CoeIMHEH C Hel Henon
[epeBaHHON NAaHKOW, ABASOWENCS GOHOM A9 MPO3PaYHOro TOHHENS — LWMenw,
nepeaBuralowmecs BHYTpY TOHHENS, yylle BUAHbI Ha 6enom goHe.Y 0CHOBaHMS
MHSA HAaX0AATCS ABA MaNeHbKMX NEHbKA — 3TO CTyneHbku gns aeten (Puc. 4, 5).

CreKnsiHHbIA TOHHEeNb (BHYTpeHHee cevyeHune 25x40 mm). CTeHbl M NOTONOK
TOHHENS CK/eeHbl OCHOBATE/IbHO, @ IHO AEPXMUTCS HA HECKONIbKMUX Kannsx Kies,
YTO JaeT BO3MOXHOCTb JIErKO €ro CHATb. JTO AeNaeTcs Nnoc/ie 3aBepLueHms Xuns-
HeLeaTeNbHOCTM KaXA0ro ouepeaHoro rHe3aa. [leno B Tom, YTo LUMENU 32 MecsLy
MOKPbIBAKOT TOHHENb CNOEM FPS3HOr0 BOCKA TOJWLMHOM A0 3 MM. YToObl OoumC-
TUTb €ro, NpoLLe BCero cpe3aTb HPUTBEHHbLIM NE3BMEM AHO, BBIYUCTUTD, MPOMBITb
M ONATb CKNEUTb TOHHENb. JIETOK (OTBEPCTME HA TOpLE TOHHENS CHAPYXM 34aHMS,
BXOA-BbIXO[ B TOHHEND). J/IeTOK OTMeueH sipkuMu aeTtanamu (Puc. 6). 310 Heob-
XOAMMO A9 TOro, YTOObI LUMENU fierye Haxoamnu BXoa, B TOHHENb, BO3BPaLLAsCh
nomow. CBepxy NeToK 3aKpbIT KAPHU30M OT LLOXKAS.
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Puc. 1. MeHb € rHe3aoM WwMeneii y okHa. Ha nepeaHeM nnaHe cyxve 3KCMOHATbI: ynelt (CneBa) u rHe3fa 06LeCTBeHHbIX
oc (cnpasa). ®oto: A. Hanonos / Fig. 1. Stump with bumblebee nest at the window. In the foreground, dry showpieces:
beehive (left) and nest of social wasps (right). Photo by: A. Napolov

Puc. 2. Knymbbl C LBeTaMM M MOABWXHbIA Kpyr C MHDOpMaLMeit psgoM co 3paHuem Aksapuyma. ®oto: W. Poma /
Fig. 2. Flower beds and moving circle with information near the Aquarium. Photo by: |. Roma
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Puc. 3. MHdopMaumoHHbIi CTEH, 0 LUMENSX M pacTeHusX, KoTopbie oHM nocewator. Moto: A. Hanonos /
Fig. 3. Information stand about bumble bees and visited plants. Photo by: A. Napolov

550 mm |

- TOHHENDb N
. T ]
[ApeBecHble ~ T
6enas nnaHka
=
£
§ noacTaBKK U3

KapToHa KU NCTOB
neHonnacra

CTYNeHbKK Ana aeten

Puc. 4. Cxema ycTpoiicTBa 3kCno3uumy WwMenuHoro rHespa. Puc.: A. Hanonos /
Fig. 4. Scheme of the device for exposing bumblebee nest. Draw. by: A. Napolov
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Puc. 5. THe3no B nHe. (Tekno CHUMAETCA NPUCOCKOIA. MNepeknaanHbl GUKCUPYHOT NEHb M 3aLLMLLAIOT TOHHeNb. DoTo: A. Hanonos /
Fig. 5.Nest in stump. The glass is removed by the suction cup. Cross-bars fix the stump and protect the tunnel. Photo by:
A.Napolov

o R

Puc. 6. ToHHenb NpoxoauT Yepes fiBa CTeKkNa, CHabXEeHHbIX CUAMKOHOBbIMM Npokaaakamu. Qoto: A. Hanonos /
Fig. 6. The tunnel passes through two glasses, equipped with silicone gaskets. Photo by: A. Napolov

206



«MuenuHasa rocTMHULA»

B nocnepHwue roabl B EBpone ctana oueHb NonynspHoW uaes co3paHus He-
60NbLINX UCKYCCTBEHHBIX MOCENEHUN AN HACEKOMbIX — KTOCTUHMLY. «[TYeNnHbIX
rOCTUHULY» CTAHOBMTCS BCe Honblue u bonblue, M B 300MapKax, U B 0ObIYHbIX Nap-
Kax, u NpocTo BO ABOpax AoMoB. Ceruyac B MHTEPHET-Mara3nHax MOXHO KynuTb
nyenuHble SOMUKM pasHbiX Pa3MEPOB M CTOMMOCTY.

BecHoit 2013 r. aBTOpbl NOCTPOMAMN «[TYENUHYIO TOCTUHULY» B PUXKCKOM 300-
capy. Aun3aiH KoHCcTpyKumm — aBTopckui (Puc. 8). B ansaiHe Hamu ncnonb3osa-
Hbl CTapMHHbIE NATbILCKME CUMBONLI: Kpbilwa — KOMKUC — CMMBON Nnofopoaus,
M OCHOBa KOHCTpYKUMm — 3Hak ConHua.

KOHCTpyKUMS BbINOAHEHA B CTONSIPHOWM MacTepckoM 300cafa. BHyTpeHHee
HanonHeHue «nyyeit ConHua» CAENnaHo HaMu B MHcekTapuyMme. 3T0 KyCku ape-
BECUHbI ToNwmMHoM 11 cMm c oTBepcTMsMu oT 3 go 12 MM B anametpe 1 rnybu-
Hoi 10 cMm, a Takke cTebnu pacTeHuid, nope3aHHble Ha OTpe3ku ananHon 11 cm.
M3 pacTeHuit ncnonb3oBancs B OCHOBHOM TPOCTHUK, HO TakxKe CaxalMHCKas rpe-
4yMxa, NONbIHb WM ApyrMe pacteHus ¢ nonbiM crebnem. Peska crebng npoussoam-
J1TAacb Npy NOMOLLM BbICOKOOH6OPOTHOM apenn Dremel Ha caMoaenbHOM CTaHOUKe.,
Crebnn nopesaHbl TakuM 06pa3oM, 4Tobbl MCNONb30BaTb Y3en (MecTo npukpe-
NAEHUS IMCTbEB) KaK 33[LHHOH0, IYXYH CTEHKY TPY6KM (Puc. 7).

Bcero B «roctuHuue» umeetcs okono 2500 «0gHOKOMHaTHbIX HOMEPOB» —
rHe340BbIX NONOCTeN. HOXKM «FOCTMHMLBI» CMa3aHbl CONUAONOM — 3TO MpensT-
cTBYeT Haberam MypaBbeB. CMasbiBaHME MPOM3BOAMTCSA 2-3 pasa 3a CE30H, NO
Mepe HeobxoanMOCTU. HyXXHO TakxKe CneamTb 3@ TPAaBOW, BbiNaNblBaTh €€, He Aa-
BaTb BbIPACTU U MPUKOCHYTHCS K HOXKE «TOCTMHMLbI®, T. K. MypaBbM MOTYT MUC-
MoJib30BaTh TakMe PacTeHMS KaK MOCTUKM.

Puc. 7. Tpybka B paspe3e (caxanuHckas rpeunxa). Qoto: A. Hanonos /
Fig. 7. Tube in section (Sakhalin knotweed). Photo by: A. Napolov

L1 3alWMTbl «NYENMHBIX TOCTUHMLY» OT NTUL, MCMOMb3YETCsS MeTanimyeckas
CeTKa M3 TOHKOW MPOBOJIOKM C G4eKoM 25%x25 MM, npukpenneHHON Ha paccTos-
HMM 3 CM OT BXOLOB B rHesga. bnarogaps 3TOMy OHa He MelaeT BU3yanbHOMY
BOCMPUATUIO MYENUHOM rOCTUHULLBI noceTutensamu (Puc. 9).

B nepBbiit ce€30H paboTbl «MYENUHOM FOCTUHULBI» Oblnn 3aHaTbl 20 oTBEp-
CTUI, BO BTOPOW — Yyxe okono 60, B TpeTuit — bonee cotHu. Ceiruac, B YeTBEPTbIN
ce30H, nx yxke okono 300. BuaoBoit coctaB HaceneHus «M4ennHon rocTUHULI» He

207



Puc. 8. BHewHuit Buz «MuenuHol rocTuMUbI» Yepe3 4 roga nocne otkpbitus. Ooto: A. Hanonos /
Fig. 8. Appearance of the "Bee hotel" 4 years after opening. Photo by: A. Napolov

Puc. 9. DparmeHT «MyennHoit rocTHMLbl». BugHa ceTka ans 3awmTbl ot ntuu. @oto: A. Hanosnos /
Fig. 9. Fragment of "Bee hotel". View of mesh for protection from birds. Photo by: A. Napolov
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nsyyancsa. Cyns no matepuany, KOTOpbIM 3aKpbITbl OTBEPCTUS, Y HAC THE3AATCS He
MeHee MAT rPynn OAMHOYHbIX NYeN: OTBEPCTUS 3aKpPbITbl XXENTOM NeHol, 6enon
NeHoMn, Cepor MMMHOM, KPAaCHOM MIMHOM U 3emnei. Y «[T4ennmHoN rocTUMHULbI» CTO-
WUT CTeHA C MHdOopMaumen.

[Hu wmenei

HaunHas ¢ 2013 r. kaxpayto cybb0oTy M BOCKpeceHbe UIOHSA B PUXCKOM 300-
capy npoeoaatcs «[Hu wMenen» — NpasfHUYHbIE MEPONPUATUS, MOCBALLEHHbIE
nepernoHYaToKpbibIM — onbinuTensm LgeToB. O6e 3KCMO3ULMU HaxoaaTcs ps-
[LOM, 4TO Aenaet yaobHbIM NpoBefeHne 3TUX Npa3aHUKOB.

Takxe B MHCeKTapum paboTtaeT «MacTepckas nccnenoBaTens wMenem u apy-
TUX XKYMOKALMX®», B KOTOPOM NMOCETUTENN Y3HAKOT MHOIO HOBOro 06 06LecTBeH-
HbIX nyenax, wmenax M ocax. [letm n B3pocnbie pa3rafblBalOT TeMaTUyeckue
KPOCCBOPAbl, PUCYIOT, Pa3rNsaablBalOT HACEKOMBbIX NOA MUKPOCKOMOM.

Summary
SEASONAL EXHIBITIONS OF HYMENOPTERA IN THE RIGA ZOO

Ilona Roma, Alexander Napolov

Insectarium of the Riga Zoo, Riga, Latvia

In 2010 Bumblebee exhibition was established in Riga Zoo. In the hall
of Latvian amphibians near a window directed to the north a pine stump with
a hole covered with glass was constructed. There is a nest of Bombus terrestris
(@ bumblebee hive for pollination from "Biobest” company, Belgium) in the hole.
Visitors can watch the nest life under the glass.

Through glass tunnel, which length is 1 m, the bumblebees go out from
the nest to the nature and fly around the zoo in search of food.

Outside near the window is a lawn with flower beds as well as an information
boards about the life of bees and the plants they usually visit.

In the spring of 2013 we built a "Bee hotel". In design we used old Latvian
symbols: on a roof we putted sign Yumis (symbol of fertility), hotel framework
resembles a flower — it is sign of the Sun. Solitary bees use holes in the wood
and ducts (stem pieces of cane and other plants) for their artificial nests.
The depth of the holes — 10 cm, diameter: 3 to 12 mm.

Every year in June since 2013 we organize "Days of bumblebees” —
a festive activity for Saturday-Sunday, dedicated to the Hymenoptera
pollinators of flowers. The both exhibitions are situated one near other what
makes it convenient to conduct these educational days.

Children and adults visit a research workshop "Bumblebees and other
social insects’, where it is possible to compare the nests of bumblebees and
other social insects, such as, bees, ants, wasps and hornets, find the differences
between these insects, as well as try out the everyday tasks of bumblebees.
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COUUANIbHASA OCA-MOJIUCT POLISTES DOMINULA (CHRIST)
HA 3KCNo3uvuun B MOCKOBCKOM 30O0IMNMAPKE
J1.10. PycuHa

Otaen 3kcno3unumum MockoBcKoro 300Mnapka, I. Mocksa

CoumanbHble ocbl  Polistes, Ropalidia, Mischocyttarus w Belonogaster
(Hymenoptera, Vespidae, Polistinae) kpaliHe penko npeacTaBieHbl Ha 3KCNO3K-
LMSX B 300MapKax, XOTs MHOTME BUAbl MCNOMb3YIOTCS B pa3HoobpasHbix Nabo-
paTopHbIX HabMOEeHUSAX U IKCMEepPUMEHTaX. JTU HACEKOMbIE LIMPOKO pacnpo-
CTPaHEeHbl Ha M/aHeTe, 3acenss npakTMyecku sce 6uotonsbl. [He3no (NNockuii cot
6e3 060/104KM C 4EeAMM FeKCaroHasbHOro CeYeHUs) NoABeELWEHO Ha cTebenbke
(0oHOM MM HECKONBKMX) K CyBCTpaTy. Y HEKOTOPbIX BUAOB AYEMKM rHe34a OKpyr-
Nble U He cobpaHbl B coTbl (West-Eberhard, 1969). Kak npasuno, cembs cTpout
O[LHO THe3[0, TONbKO Y HEKOTOPbIX BMAOB COOPYXAeTCs HECKONbKO COTOB, pac-
MONOXeHHbIX Hermogdaneky Apyr ot apyra (Gadagkar, 1991). [Hezpa Hebonbluwme,
B cpegHeM go 130 - 150 suel, ogHaKko M3BECTHbI ruraHThl: Y Polistes annularis
B cote 1886 auen,ay P.erythrocephalus Latreille — okono 1000 suen (Akre, 1982).
MaTepuanom Anis CTPOUTENBCTBA CIYXKAT BOJIOKHA MEPTBOW ApEBECHHbI, KOTOpble
0Cbl cOcKpebatoT, M3MenbyaoT MaHanbynamu u, 106aBnasa cnoHy, GopMUpYIOT K3
HUX ApeBecHy nynbmny. [py BbICbIXaHWUWM NyAbMA HAaNOMMHAET PbIX/blA KAPTOH
(«ocnHas bymara»). Ix ceMbm cOCTOST U3 cpaBHUTENBHO Hebonbloro (peako 6o-
nee 100-120) umcna ocobei.

PazBuTME cemMeil y paznnyYHbIX pecoumanbHbiX BUAOB OC CXOLHO B OCHOB-
HbIX YepTax. Buabl yMepeHHbIX WKMPOT OTIMHAKOTCS OT TPOMMUUYECKUX HannuueM
CE30HHOCTU Pa3BUTMS CEMEN W CBA3AHHBIMM C 3TUM CMeLManbHbIMM afanTaum-
SMU: NOATOTOBKOM U MPOXOXAEHMEM 3UMOBKM, GOPMUPOBAHMEM MEXAHW3MOB,
MOArOTaBAMBAOWMX CaMOK K Hayany rHes3goBaHus. [lpebbiBaHMe caMoK B 3UM-
Hel AManayse CMHXPOHM3MPYET Hayano pPasBUTUSI CEMEN; B TPOMMKAX Ke MOTyT
O[LHOBPEMEHHO BCTPEYaTbCs CEMbMU OC, HAXOAALWMECS HA Pa3HbIX CTAAUSAX Pa3BU-
™. Y OTAENbHBIX TPONUYECKMX BULOB CNapyvBaHMe CaMLOB U CAMOK NPOUCXOAUT
nocne OCHOBaHWS HOBOTO THe3/a.

OnnonoTBOpeHHbIE CaMKM OCHOBBIBAKOT rHE340 NOOAMHOYKE (FranjoMeTpo3)
uAu rpynnon (nneomeTpos). Pacnnop rHesn, OCHOBAHHbIX OAMHOYHBIMU CaMKa-
MW, B NEPUOL 4O MOSBNEHWUS LOYEPHErO MOKONEHWUS — PabouMx, MOXKET Nerko
pacTackMBaTbC MypaBbsiMU, 0COBEHHO KOrAa CaMKa HaxoamTcs Ha dypaXkMpoB-
Ke. HeyaMBUTENBHO MO3TOMY, 4TO Y 3TUX OC UMeeTCs Kenesa BaH Aep Bexta, ee
CeKperT, OTMNyrMBaLWmii MypaBbeB, HAHOCUTCS Ha cTebenek U TbibHYK NOoBepX-
HocTb rHe3aa (PycuHa, 2010; Turillazzi, Ugolini, 1979).

CaMKku B 3HaUUTENbHOM Mepe MHOTOMYHKLMOHA/bHbI: B CTy4ae yTpaTbl OCHO-
BaTE/IbHULLbI Y pabOUMX pPa3BMBAOTCS AMUYHMKM, MPOUCXOAMUT CnapuBaHue (y He-
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KOTOpbIX BUAOB) M HAYMHAETCS OTKNAAKA AuL. B CBA3M C 3TUM TpagMLIMOHHO CUn-
Tanocb, YTO KaCTOBasi NPUHAANEXHOCTb CAMKU AeTEPMUHUPYETCS NOBELEHYECKU
B daze uMmaro, XxoTd B nocneaHee Bpems MOsSIBUNMCb OCHOBAHUS ANs nepecMmo-
Tpa 3TOWM TOUKM 3peHums. [1oKa3aHo, YTO Y KaXKA0M M3 CAMOK UMEeKTCS TEHAEHL MU
K pa3BUTUIO B OCHOBATENbHMLY MM B pabouyio, 3aKNnafbiBaeMble NpenMarmHanb-
HO nof BAusHWeM nuwesbix dakTopos (Hunt et al., 2010) uan MexaHunyeckoro
cTpecca, KOTOPOMY MOABEPraloTCs JIMUYMHKM U KYKONKM M3-33 NMOBTOPAIOLLENCS
BMbpauwmm ruesga (Suryanarayanan et al., 2011). Bubpaums obycnoeneHa cneum-
(DMYeCKol aKTMBHOCTbH CaMOK-OCHOBATENbHULL U HEKOTOPbIX pabouunx, BKNKOYa-
lOLLeM NMOCTYKMBAHME YCMKAMM UM BPIOLLIKOM MO MOBEPXHOCTU FHE3Aa, a Takke
BUNISHWE OPIOLLIKOM M3 CTOPOHbLI B CTOPOHY, YTO OMMUCAHO AN MHOTMX pecoum-
anbHbix oc (Jeanne, 2009). CaMkM [EMOHCTPUPYIOT TaKOe NoBeaeHMne BO BpeMms
KOPM/EHWS IMYMHOK U MpPU COUManbHbIX B3aumopencTausax. OBHapyxeHo, YTo
B CEMbSIX C BbICOKUM YPOBHEM TPOPUKM U BUOPALIMOHHOIO pexuma cpeau cam-
LLIOB Yalle pa3BUBAKOTCS CBET/ble MeNk1e GOopMbl, BNOCIEACTBUU UCMONb3YIOLLME
TaKTUKY TOKOBaHMS, @ B CEMbAX C HU3KUM UM YMEPEHHbIM YPOBHEM TPODUKM
M BUOPALMOHHOIO pexXMMa BblPALLMBAKOTCS MENaHW3MPOBaHHbIe U Bonee Kpyn-
Hble caMUbl-MUrpaHTbl (PupmaH, Pycuna, 2013).

Ha akcno3uumun naBunboHa «ApaxHonaHams» netom u oceHbto 2016 r. 6bina
npeacraBneHa cembs ocol Polistes dominula (Christ), KoTopasi B KXKHbIX W LEHT-
panbHbIX paloHax [NaneapKTUKM CEeNUTCA Kak Ha pacTeHusIX, Tak U B YKPbITUAX
(PycwuHa, 2015). HepasHo 310T BMA 6611 MHTPOAYUMpOBaH B CeBepHyto 1 HOxHY10
Amepuku, Ha tor Adpukn n B Asctpanuio (Liebert et al., 2006). 3toT Bua no-
SBUJICS OKONO 5 neT Hasag v Ha TeppuTopun MOCKOBCKOrO 300Mapka (1mM4Hoe
coobueHne M.B. bepe3nHa). CaMOK-OCHOBATENbHUL, HA LBETYLLMX PACTEHUSIX Mbl
oTMeyvanu B mae-utoHe 2015 n 2016 rr., TOKOBaHWE CaMLOB Ha METaNNMYEeCcKUx
OrpaXkAeHUsIX ra3oHOB — B CeHTs6pe 2015 1.

A.B.KpyTnnuH nio6e3Ho npenocTaBui HaM rHe30 C CEMbEN 3TOrO BMAA, HAW-
neHHoe 20.06.2016 r. Ha TeppuTopum [Bopua cnopta «uHaMo» Ha yn. OcTpoB-
HOM B LUMTE YNPABAEHMUS BEHTUNIALMOHHOM YCTaHOBKOW. B nabopatopuu riesno
66110 NpukNeeHo K nonocke 6ymarn (AnuHoi m wupuHoi 10 u 2 cm cootseT-
CTBEHHO) M BMecTe C 0caMu (OCHOBaTeNbHULA U 2 paboune) noMeLleHo B Habto-
[aTenbHbIM cafok. Ha MoMeHT nepeHoca 8.08.2016 1. B NpsIMOYrofibHbIM CTEKNSH-
Hbih TeppapuyM (30%x30%30 cM) Ha 3KCMO3MLMKM MaBUNbOHA «ApaxHonaHAus»
B rHe3ge m3 53 queir Haxoamnocb: 3 Kykonku, 10 NAMYMHOK pa3HbiXx BO3pPaCTOB:
2L,4L,, 1L, v 3L, ,, 4 aiua, a Takke 9 pabounx. Mockonbky camka-ocHoBaTe b-
HMLA nornbna ewe 12.07, 7o aiua 66111 0TnoXKeHbl pabounmu. Bcem ocobam Ha
ctebenek 6ptowka Hamm coBMecTHO C A.KD. PycuHbIM 6binv HageTbl pasHoLBeT-
Hble KonbLa (d = 2 MM), U3rOTOBNEHHbIE BPYYHYIO M3 Hape3aHHbIX Ma1acTMacco-
BbIX Tpybouek.

B kauectBe kopMa npegnaranuce meg, n HUMdbl LOMOBbIX CBEPUKOB (Achaeta
domesticus). B TeppapuyM 6bl1 NOCTaBneH Takxe cocyq C BOAOKM. TemnepaTtypa
M BNAXHOCTb Ha 3KCMO3ULMK BbIM Ha ypoBHe +27-29°C u 54-63% cooteet-
CTBEHHO. 3a nepuof, 0bUTaHMs CEMbM Ha 3KCMO3MLMM MPOC/IEXEHO pa3BUTUE
9 nnumnHok fo okyknuBaHus (Puc. 1). Mepebirt camed, nossunca 10.08, ewwe natb —
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26.08, 30.08, 13.09 1 21.09; bynywme ocHOBaTeNbHULLbI HE OTMeYeHbl. [Tpogon-
XXUTENbHOCTb CTaAMM KYKOKM Y CaMLOB Ha 3KCMO3MLMKM OKa3anacb 6onblue, 4eM
y npupoaHbix (GupmaH, Pycuna, 2013).

Puc. 1. He3no nonuctos (Polistes dominula) Ha 3Kcno3uuum B naBunboHe «ApaxHonaHamsy. Y AByX oc Ha BpioLukax Bua-
Hbl LBeTHble koneyku. Moto: A.A. Asanos / Fig. 1. Nest of Polistes dominula at the exposition in pavilion "Arachnolandia"
Colored rings are visible on the abdomen of two wasps. Foto by: A. Avalov

Mo-BMAMMOMY, Yy 3TOFO BMAA B WMCKYCCTBEHHbIX YCNOBWSAX MO CPaBHEHMUHIO
C NpuMpoAHbIMU, TaKKe Kak u y P, fuscatus (Jandt et al., 2015), pacnnog B rHe3ae
pa3BuBaeTcs posblue. MonbITkK KONyasumMm M cnapyMBaHue caMuUoB € pabounmu
otMeueHbl 30.08 n 14-20.09.

TeppapuyMm c rHe34,0M NOIMCTOB NPEACTaBNEH B pa3fene BblCTaBKU KApaxHo-
NaHams», AEMOHCTPUPYIOLLEM pa3/IMYHble CMOCO6bl 3alUUThbl U OXOTbl Y PasHbIX
CcMCTEMATMYECKUX rpynn 6ecno3BOHO4YHbIX. BO3MOXHOCTL 6/1M3K0ro HabnoaeHms
33 AMHaMWUYHbIM MOBEAEHWEM OC HA 3KCMO3MLMM, CONMPOBOXAAEMOrO KOMMEH-
TapusMM CNeLmnanmncTa, HEeM3MEHHO Bbi3biBaeT HOMbLIONM MHTEpeC Y NoceTUTeNeNn.
CopepxaHue B 300MapKax TPOMMUYECKMX PecoLManbHbIX BUAOB OC C NPOAOIKM-
TeNbHbIM (00 3 MecAueB) NpeuMarnHanbHbBIM NEPUOAOM NpeacTaBaseTcs ele
6onee MHTEpPECHbIM.
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Summary

SOCIAL WASP POLISTES DOMINULA (CHRIST) AT THE EXHIBIT

OF THE MOSCOW zZ00
Lidia Rusina, Dr.

Exposure Dept. of the Moscow Zoo, Moscow, Russia

Independent-founding Polistinae wasps have an annual life cycle and

relatively small colony sizes, making them easy to keep in the zoo. Besides,
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insectariums present some significant differences from natural environments
that may cause some useful artifacts in the wasps’ life history.

Polistes dominula nest with intact pedicel and all resident wasps (queen
and 2 workers) to be demontrated in the Moscow zoo was collected by
A. Krutilin, enclosing them in a plastic bag, from the territory of Sport's Palace
"Dinamo” in Moscow. The pedicel of the P dominula nest was fixed to the paper
board with super glue. Then the nest and wasps were placed inside a 30x30x30
cm observed glass nest-box (Fig. 1). The colony was provided prey (Achaeta
domesticus) daily, honey and water, ad libitum. Temperature and relative
humidity were kept relatively constant at +27-29°C and 54-63% . The colony
was monitored for at least 10 days to ensure the wasps would not abandon
the nest. All adult wasps were marked with the plastic color rings. 6 males,
which reared in the Insectarium, had longer pupa-periods than those ones
from natural environments. The first male appeared on 10.08, and the next five
males were observed on 26, 30.08,13.09 and 21.09.2016.
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OMnbIT BbIPALULMBAHUA NAJIOMHUKOB ACHRIOPTERA FALLAX
N PHYLLIUM PHILIPPINICUM
B.N. Ceupses

Knyb niobuteneit 6ecno3soHouHbIX, . Mocksa

Cpeam 6onblwioro Konmyectsa BuaoB otTpsaa ManodyHmkos (Phasmida) oco-
6bIli MHTEpEC Ang nobuTenei NpeacTaBaOT KPacoYHble MaAarackapckmMe axpuo-
nTepbl Achrioptera fallax (Pvc. 1) u oTaMyatowmecs BblaaoLWencs cnocobHOCTbIO
K kKamMydnsxy unamnnuHckue nuctoBuaku Phyllium philippinicum (Puc. 2).

CopepxxaHue 3TUX BMOOB OC/IOXKHAETCS MX OOosbluelt YyBCTBUTENbHOCTBIO
K YCNOBMAM XXM3HU NO CPaBHEHMIO C APYrMMU HeTpeboBaTeNbHbIMU BUAAMM Ma-
NIOYHMKOB. Tak, HanNpuMmep, AN HUX HeobxoaMMO CO34aBaTh ABWXKEHWE BO3Ay-
Xa B MHCEKTapuyMe. OTO CTUMY/IMPYET Yy HUX KOPMOBOE NOBedeHWe W npensrt-
CTBYET POCTy rybuTenbHbIX NaecHeBbix rpuboB. B HacTosiwee BpeMs A4ns 3T0ro
MCNONb3YKTCS KOMMbIOTEPHbIE BEHTUASTOPLI (KyN€Epbl) M COOTBETCTBYHOLWME UM
afanTtepbl uUnu 6mokM nNuTaHus. Pexxkum paboTbl Nerko 3afaercs C MOMOLLbH
pene BpeMeHW. ABTOp MCMOAb30Ban KPYrNOCYTOYHbIA pexuM: 15 MuH — paborta,
45 MWH — NOKOMN.

Ewe onHOM 0cOBEHHOCTbIO 3TUX BUAOB SBASETC HEPEAKMIA OTKA3 OT Havana
CaMOCTOSTENbHOMO NMUTAHMS BblWeALWNX U3 UL, IMYUHOK. MHOTME aBTOpbI peko-
MEeHAYIOT Cpe3aTb Kpas AMCTbeB. Ha mpakTuke 3TO Mpolie pellaeTcsl COBMeCT-
HbIM CcoAepXaHueM c 6bonee NPOCTbIMU M NPOXOPAUBLIMU BUAaMK. C 3TON Lienbio
aBTOp nopcaxusan nnunHok Diapherodes gigantea w Dimorphodes sp. "Misool".
JInumHkn pumopdoaecoB okasanucb NpeanoyTUTeNbHee, T. K. OHU pacTyT Mea-
NIEHHEee W He CO3[3KT KOHKYPEHLIMM OCHOBHbIM BUAAM.

MOCKONbKY NIMYMHKM 3TUX BUOOB YACTO OTKA3bIBAKOTCS MUTATbCS M yXOAST
C KOPMOBOTO pacTeHUSs, EBPONENCKME CNEeLManmncTbl PEKOMEHAYIOT AN UX Bbipa-
LUMBAHUA T. H. DECKOHTAKTHbIV METOS, MpU KOTOPOM KOPMOBOE pacTeHUe CTaBUTCS
B OTHOCUTENIbHO DOJNbLLONM MHCEKTApUYM Tak, YTOObl Kpasi INCTbEB He Kacanucb
ero creHok. Kpome Toro, B cnyyae paboTbl CO CNOXKHbIMU BUAAMU PEKOMEHAYETCS
HauMHaTb ¢ 6onbworo konuyectea sy, (50 WT. u Gonee).

B pacnopsixeHun aBTOpa NepBOHa4anbHO okasanoch fuwb 10 auuy A. fallax
n 20 auy, P, philippinicum. Inkybaums auu, npoBoaMnach B 1-nMTpoBOM eMKOCTH,
HaMosI0BMHY 3aNONHEHHOM BNIaXKHbIM KOKOCOBbIM cybcTpaTtoM (Puc. 3). fiiua pas-
MeLLanncb B MIACTUKOBBIX KPbILWKAX M HE conmpukacanucb ¢ cybcrpatom. Ceep-
Xy €MKOCTb 3aTArMBaNaCb KanpoOHOBOW CETKOM, YTOObI IMYMHKM HE CMOIN YITH,
¥ HEMNIOTHO NPUKPbIBANACh NNACTUKOBOW KPbILIKOW A/ COXPAHEHMUS BNAXHOCTM.

[Ins yMeHbLUEeHMS BO3MOXHOCTM NMOPAXKEHUSs SuL, NIeCeHbI0 K KOKOCOBOMY Cy6-
cTpaty 6110 fo6aBNeHO HEGObLIOE KOIMYECTBO rPYHTa M3 LIBETOYHOTO ropLLKa, Co-
JlepXXaLllero HOroxBOCTOK (KonnemMbon), Cnoco6HbIX MUTaTbCS MIECHEBBIMU rPUbaMM.
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Puc. 1.Mapa Achrioptera fallax (camel, cnpasa).
(®orto: M.B. bepesut /

Fig. 1. Pair of Achrioptera fallax (male on the
right). Photo by: M. Berezin

Puc. 2.Mapa Phyllium
philippinicum (camey, cne-
Ba). ®oro: B.W. CBupsies /
Fig. 2. Pair of Phyllium
philippinicum

(male on the left).

Photo by: V. Svirjaev
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Hawwu HabntogeHus Takke Nokasanu, YTo BbIBOASLLMECS paHbLLe axpuonTep
JIMUUHKM QUAMNNMHCKUX IMCTOBUAOK Bnarogaps CBOMM CMOCOBHOCTSM K MacKu-
pOBKe MOTyT «TepsaTbCa» B 6onblwiom ob6bveme (20 n) ¢ npopocTkamu ayba BHYTpU.
Ncnonb3oBanue Hebonblwimnx (1 n) NNacTMKOBLIX KOHTEMHEPOB C NMOMELLEHHbIM
BHYTPb NPOpPOLLEHHbIM ayb6om (Puc. 4) 3HauuTenbHo obneryaetr BO3MOXHOCTb
HabnoaeHns. B Takux ycnoBusIX IMUMHKM HE MOTyT Aaneko OTOMTW OT Bceraa
CBEXEro KOPMOBOIO pacTeHUS, YTO NPUBOAUT K UX YCNELIHOMY pOCTy. TakoM ca-
JLOK NPOCTO U3roTOBWUTb M3 MAACTUKOBOrO KOHTEMHEpPa, B KOTOPOM C MOMOLLbIO
packaneHHOM MeTanInyeckon Tpybku NpomenbiBalOTCsS ABa OTBepCTMs. Yepes
HUXXHEee 0TBEpCTME BBOAMUTCS KOPMOBOE pacTeHue, a yepes 60KoBOe NoaCcaxuBa-
t0TCS BblLleALlMe B MHKYBaTope IMYMHKK. 3a0CTPEHHOM MeTaNIn4eckomn Tpyokom
4yTb HoNblIero AMaMeTpa Bblpe3aloTCs MNOPOSIOHOBbIE LMIMHAPUYECKME Mpo6-
ku. C ux nomoLblo ocywectenseTcs 3bdEKTUBHASA repMeTM3aLms KOHTeHepOB.
MNMockonbKy Ha MepBbIX CTAaAMSIX CBOErO pa3BUTUS IMUYMHKM eOaT OYeHb Mano,
TO YXO[ 33 HMMU CBOAMTCS NULLb K YBAXHEHUKO DUNBTPOBanbHOM Bymaru Ha
AHe 1-nMTpoBOro KOHTEeMHEepa M IerkoMy OMNpPbICKMBAHMUIO MSITKOM BOAOM YTPOM
M BeYepom.

M3 10 auy axpuonTtep Bbiwan 8 nnUMHOK. HeobxoaMMO OTMETUTb Cnocob-
HOCTb 3TOr0 BMAA NPOe3aTh Yepes Manenwme Wwenu. Tak, 2 TMYMHKAM yAanocCh
BbIOpaThCa U3 1-TMTPOBOro KOHTEWHEPA Yepe3 BEHTUNALMOHHbIE OTBEPCTUS, MPO-
KOMOTble pacKa/ieHHbIM LWIOM B MJIaCTUKOBOM KpbllwKe. B nanbHenwem BMecTo
nepdop1poOBaHHOM KPbILKKU UCMOMb30BaNaCh HATSIHYTAs MENKOSYencTas Kanpo-
HoBas ceTka. Ewe aBe NMUYMHKM NOrMbnu B pesynbTate HeNpaBUIbHOW JIMHBKM.
4 3k3eMnnspa (2 camua 1 2 caMKu) axpuonTepbl yAaNoch LOPACTUTb A0 MMAro
B ceTyaTon emkocTu «@unneH» npoussoactsa MKEA (Puc. 5), Ha aHO koTopoi
6bl1 MOMELLLEH KYCOK MOPOOHA TOALWMHOM 2 CM ANF NOAAEPXKAHUS BNAXKHOCTY.
Ot 3tnx 2 camok ypanocb nonyunte 6onee 400 pepTunbHbIX auL. B kavectee
KOpMa BHauvasne ncnosb3oBasncs ayb, nosxe nobasnsnacb MasmMHa. 3aMeHa 04HoO-
ro BMAa NULLEBOro pacTeHMs Ha APYron He JO/MKHa NPoMCXoanTb pesko. Muie-
BapuTenbHas cuctemMa axpuonTep TpebyeT BpeMeHW Ha afantaumio K HOBOMY
BMAY KOpMa. Bbixog NMUYMHOK M3 nonyyeHHbIX auL, coctaBun bonee 50%.

Bolwenwme 13 auu, IMUMHKM axpuonTep NoApaLLMBanncb B 1-1MTPOBbIX KOH-
TelHepax [0 3-ro Bo3pacta (L3) 1 3aTeM nomMeLLanucb B BEPTUKANbHbIA CTEKNSAH-
HbIVi TeppapuyM "Exo-Terra" 45x45x60 (H) cM. Ha oHo Teppapuyma 6bin noMelueH
KYCOK NMOPONOHA TONWMHOW 2 CM. BHYTpM TeppapuyMa Haxoawuncs KOHTenHep
38x18x14 (H) cM ¢ npopocTkamu ayba.

[ns obecneyeHns LUMPKyNsLMKM BO34yXa CBepXy TeppapuyMma bbli yCTaHOB-
NIEH U BKJIOYEH Ha HenpepbiBHbIN pexxnM 12 B BeHTUngTOp (Yepe3 6ok nuTaHus
9 B ans cHWxeHus wyMa). M3 ocTaBneHHbIX AN NPOAOMKEHUS SKCNEepPUMEHTa
9 3k3eMNNgpoB A0 MMAro yAanoCb 4OPaCTUTb 2 CaMLLIOB M 3 caMok. M3 Hux 2 cam-
KM NAOXO MUTanuCb 1 nornbam ot ncroweHuns. OT ogHOM camku Bbino NonyyYeHo
250 auu, MCnonb30BaBLUMXCS ANS AANbHENLLMX 3KCNEPUMEHTOB.

Mpu BbipalWMBaHMM axpUONTEP B CETYATOM EMKOCTM pe3ynbTaT OKaszascs
nyJwe. B npoHULaeMoi eMKOCTU HUKOrAa He 06pa3oBbiBanach NieceHb, B OTIU-
yue OT CTEK/SIHHOIO TeppapuyMma.
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Puc. 3. EMKoCTb finst MHKY6aLmK AL,
(oro: B.A. Ceupsies /

Fig. 3. Capacity for incubation of eggs.
Photo by: V. Svirjaev

Puc. 4. MnactukoBblit KoHTeliHEp ¢ npopocTkamy ay6a. Moro: B.M. Caupses /
Fig. 4. Plastic container with oak sprouts. Photo by: V. Svirjaev
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Puc. 5.Ucnonb3oBanue ceTyatoit emkocTn «@unner» (UKEA)
B Kavectse cagka. Poto: B.M. Caupsies /

Fig. 5. Using mesh container "Fyllen" (IKEA) as cage.

Photo by: V. Svirjaev

Puc. 6. EMKOCTb ANt BbIPALUMBAHWS IMCTOBUAHBIX NaN0YHH-
KoB. ®oro: B.M. Caupsies /

Fig. 6. Capacity for cultivation of leaf-insects.

Photo by: V. Svirjaev

219



M3 20 auu NUCTOBMUAHBIX NANOYHMKOB BbIWAKU 14 nuunHok. MNpu nepeoHa-
YanbHOM nogpalumBaHum P, philippinicum wcnonb3oBanacbh nnacrukosas 20-nut-
poBasi eMKOCTb C MOMELLEHHbIM BHYTPb KOHTEMHEPOM C MpopocTKamu ay6a.
CBepxy eMKOCTb 3aTArmBanach ceTkom. JinumHkm 4-ro sospacra (L4) nepecaxwusa-
JIMCb B CETYaTbIN KOHTeMHep «@unneH». CoBMeCTHOe BblpallMBAHME MCTOBUAOK
C axpuonTepamu NpoLno ycnewHo. B obuiei cnoxHoCT1 yaanoch BblpacTuTb 40
B3POC/IOro COCTOAHMSA 3 camua U 4 caMku. [loTepu BO3HMUKANM Ha CTaAUU IUHBKMU.
OT 3TMX caMoK OblN0 MonyyeHO HOMbLIOE KOMMYECTBO OMMOLOTBOPEHHbIX ML,
(6onee 800 wWT.). IKCNEPUMEHTBI CO CeayOLLMM MOKONEHUEM MOKA3anu, 4To npu
BblpawmBanum P. philippinicum B 1-nMTPOBOM MNAaCTUKOBOM KOHTEMHEpE C M-
BbIM AyOOBbIM NPOPOCTKOM YAABaNoCh NOAPALLMBATL TMUMHOK Be3 ncnonb3osa-
HWS BEHTUNIATOPA — OKA3aN0Ch AOCTATOYHO MPOCTOro 06MaxmMBaHWUsa BEEpOM ABa
pasa B [eHb. AHaNOrMYHbIM OMbIT C axpuonTepamu (6e3 BeHTUNATOpA) npueen
K BbICOKOM CMEPTHOCTU IMUMHOK.

B netHee BpeMs xopoLuii pe3ynbTaT No BbIPaLLMBAHMIO IMUMHOK IMCTOBUA-
HbIX MaNIOYHMKOB Obln MONyYeH B 5-TMTPOBOIM €MKOCTM CO Cpe3aHHOM MaNUHOWM
B KayecTBe nuuwieBoro pacteHus (Puc. 6). Mcnonb3oBaHMe TaKMX HECOXHbIX
B U3rOTOB/IEHUM KOHCTPYKLMIM 3HAUUTENIbHO 3KOHOMUT BpeMS U obneryaet yxoga,
Mpu MCNoNb30BaHUM COOTBETCTBYHOLLMX KOPMOBbLIX PAaCTEHUI TaKne KOHTElHe-
pbl MOTYT ObITb PEKOMEH0BaHbI 419 NOAPALLMBAHUS JIMYMHOK NOObIX BUAOB
NanoYHUKOB.

KopMneHue nasioyHUKOB B 3MMHUIA NEepUOL,

JIuctoBuaHbIE NANOYHMKM U axpuonTepbl TpebyroT AN CBOEro NUTaHUS CBe-
YXMX pacTeHUI KpYrnorognyHo. [1n1a 3Toro 0CeHbI0 NPOpPaLLMBAIOT Xenyam 00bIk-
HOBEeHHOro ayba wunu kpacHoro ny6a. [lns nydwero pesynbrata Xenyou nepeg
NnoCcaakon BblaepXMBatoT B xonoaunbHuke (10-15 gHeit). NMpopolueHHbIi Kpac-
HbIVi Ay6 HMKOrA4a He CTpafaeT OT MYYHUCTOM pOCbl — B 3TOM ero 0CO6eHHOCTb
W NpenMMyLLecTBo. HegocTaTok ero B TOM, UTO OH MeHee pacnpocTpaHeH. O6bIKHO-
BEHHbIN Ay6 B NpMpoae 4acTo NOpaXKaeTcs My4YHMCTOM poco. [MpopocTkM 0BbIK-
HOBEHHOro fy6a Takxke MOryT CTpaAaTb OT 3TOro 3aboneBanus. [Npu 3TOM AUCTbA
CBOPAYMBAOTCS M OBICTPO OTMMPAIOT, YTO MPUBOAMT K 3HAYUTENbHBIM MOTEPSIM
pacTuTenbHOW GMOMacchl 3a KOpOTKOe Bpems. Monoaple NUCTbs NPOPOCTKOB
[ly6a 0CO6EHHO CUNTBHO CTPaAalOT OT MyYHWUCTOM POCHI, €CIU PACTEHUS NOAKAPM-
NMBAKOT yoobpeHMeM C BbICOKMM COAEpPXaHMEM a30Ta, Yero He cienyet Aenatb.
OnpbicknBaHMe pacTeHMit npenapaTtamu cepbl (KOHULEeHTpaumsa 5 r/n), Hanpumep,
«TuosuT xeT», no3gonset addekTnBHO 6OpoTLCS € 3aboneBaHueMm. Nocne yaa-
NIEHUS OCTATKOB Cepbl BNAXHOM MOPOOHOBOM ryb6Kow AyboBble NUCTbS MOryT
6bITb CKOPMAEHbI NANIOYHUKAM, MPU 3TOM TOKCUMUYHOTO 3P deKTa He HabnopaeTcs.

XopowmrM KOpMOBbBIM 3aMEHUTENEM MPU BbIPALLMBAHWUM axXpUONTepPbl OKa-
3ancs canan (Gaultheria shallon), BeTBU KOTOPOro MOXHO NprMobpecTu B LBETOY-
HbIX MarasuHax. Ero ectkue nucTbs OXOTHO MOEAATCH IMYMHKAMKU U B3POC-
NbIMKU axpuontepaMu. UMaro GUAMNNMHCKMX IUCTOBUAO0K TAaKXKe MOryT noeaatb
canan, Ho AN IMYUHOK OH He MOAXOAMT.

CyMMUpys monyYeHHbIM OMbIT, MOXHO CpopMynupoBaTh cnenyowme Tpebo-
BaHUS 4N19 yCnelwHoro Beipalwmeanus A. fallax v P.philippinicum:
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06ecneynTb XOPOLLYH LIMPKYASLMIO BO3AYXA B MHCEKTApUYME.

ObecneynTb TMYMHOK CBEXMM KOPMOM, M30/IMPOBaB MX B6IM3M KOPMOBOIO

pacTeHus.

3. ExxenHEeBHO OMpbICKMBATb MHCEKTApUYM B BeyepHee BpeMms, YTo obneryaer
JIMHBKY HaCeKOMbIX.

4. Tlpu nosBneHMU NnecHeBoro rpubkKa pekoMeHAyeTCs OAMH pa3 B 2 Hepenu
MbITb CTEK/ISIHHbIVA TEppapuyM (MHCeKTapuyM) M 0b6pabaTbiBaTb ero CTEHKM
cnabblM pacTBOPOM JIMMOHHOM KMCAOTbI. [pU 3TOM ceTyaTas KOHCTPYKLMS
6onee npegnoYTUTENbHA.

5. Co3patb apekBaTHOE OCBeLleHWe: AN MMYMHOK OMUCAHHBIX BMAOB AOCTa-

TOYHO AHEBHOMO CBETA OT OKHA, a IMYMHKAM CTapLInX BO3pacToB U UMAro —

CBETa OT JIIOMUHECLLEHTHOM Namnbl.

N

THE EXPERIENCE OF REARING OF STICK INSECTS
ACHRIOPTERA FALLAX W PHYLLIUM PHILIPPINICUM

Vladimir Svirjaev

The Club of invertebrate hobbyists, Moscow, Russia

Among big quantity of stick insects most interesting for amateurs are
colorful Madagascar Achrioptera fallax (Fig. 1) and Philippine leaf insects
Phyllium philippinicum (Fig. 2) with there incredible ability to camouflage.
Comparing with other not so fastidious stick insects, keeping of these species
is more complicated because they are more sensitive to living conditions. For
example movement of air needs to be organized in insectarium. It stimulates
insects to eat and prevent mold growth. Currently, for this purpose computer
fans and corresponding adapters or power supplies are used. Operation mode
is easy to set using clock-timer. In experience, the author used 24-hour mode:
15 min. — work, 45 min. — rest.

One more feature of these species is a frequent refusal to eat of hatched
larvae. Many authors recommend to cut leaf edges. In practice it is easier to
solve this problem if these species are leaving together with more simple in
keeping and more voracious species. In experience, the author placed together
with these species larvae of Diapherodes gigantea and Dimorphodes sp."Misool".
Use of Dimorphodes larvae proved to be more advantageous, as they grew
slower and do not compete with the main species.

Since the larvae often refuse to eat and leave the feed plant, the Western
experts recommend so-called non-invasive method to grow complex species:
feed plant is placed in a relatively large Insectarium so the edges of the leaves
do not touch the walls. In addition, if you are working with complex species, it is
recommended to start with a large number of eggs (50 eggs and more).
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In experience, initially,author had only 10 A. fallax eggs and 20 P. philippinicum
eggs. Incubation of eggs was carried out in one-Lliter (1 L) container, half filled
with moist coconut substrate for terrariums. Eggs were placed in a plastic cap
and did not come into contact with substrate (Fig. 3). From the top container was
covered with kapron net to prevent larvae escape, and after that was covered
(Loosely) with a plastic cover to maintain humidity. In order to reduce the risk
of mold growth on eggs, small amount of soil was added from a flower pot
containing springtails (Collembola), which are capable to eat fungi, to coconut
substrate.

When the larvae of Achrioptera hatched, arose a question regarding
the need to control: Philippine leaf insects hatched earlier and were placed
in a large container (capacity 20 L with oak sprouts in small container), where
they have shown their outstanding ability to camouflage. It is easy to find
larva in a small volume with a cut-off oaks, but in the presence of a significant
number of plants required too much time.

Use of 1 L plastic containers with placed inside live oaks (Fig. 4) greatly
facilitates the possibility of observing larvae. In such conditions, larvae can not
be away from always fresh food plant, and this leads to their successful growth.
It is very easy to make such container. Two holes are made using red-hot metal
tube. Through the lower hole fodder plant is placed in the container, another
hole located on the side of the container is used to place larvae in the container.
With a sharp metal tube of a slightly bigger diameter cylindrical foam-rubber
stopper need to be cut. With their help containers are sealed effectively.As long
as in the early stages of development the larva eat very little, care is reduced
only to moisture of filter paper on the bottom of 1 L container and to light
spraying with soft water in the morning and evening.

8 larvae hatched from 10 Achrioptera eggs. One more feature of this species,
which must be noted, is its ability to get through the smallest cracks. As initially
1 L container was covered with a plastic cove in which holes were done with
a red-hot awl, 2 larvae could escape. After that instead of the perforated plastic
cover stretched monofilament mesh with small cells was used. Another 2 larvae
died as a result of abnormal molting. 4 grown up Achrioptera grow to adult in
a mesh container "Fyllen” from IKEA (Fig. 5) in which 2 cm thick foam-rubber
was placed on the bottom of the container to maintain humidity. Fortunately it
turned out to be 2 males and 2 females, from which it was possible to obtain
more than 400 eggs. In the beginning oak was used as fodder and then raspberry
was added. From more than 50% of eggs hatched larvae.

Hatched from the eggs larvae were grown in 1 L containers to 3-instar
larvae (Ls), and, this time, were not let in the mesh, but into vertical glass "Exo-
Terra" terrarium 45x45x60 (H) cm. On the bottom of the container was placed
a piece of 2 cm thick foam-rubber of corresponding size. In the terrarium was
placed container with sprouted oak 38x18x14 (H) cm. For circulation of the air
on the top of the terrarium was placed the fan 12 W with 9 W power adaptor
(to reduce noise) working 24-hours a day. From left for experiment nine insects
to adult grew only 2 males and 3 females. From 3 females 2 were malnourished
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and died from exhaustion. Survived one female produced more than 250 eggs.
Growth of Achrioptera in mesh containers was more successful. Mold never
grows in permeable container unlike glass terrarium.

14 larvae hatched from 20 eggs of leaf insects. During initial phase of
growing P, philippinicum was used 20 L plastic insectarium with a container with
oak sprouts inside. From the top container was closed with stretched net. 4-instar
larvae (L,) were placed in a mesh container "Fyllen”. Growing together leaf insects
with Achrioptera proved to be successful. Finally it was possible to grow to adult
3 mails and 4 females. Losses happened during molting. From survived females
were obtained a large number of fertilized eggs (more than 800 pcs). Experiments
with the next generation showed that P philippinicum larvae can be grown
in 1 L plastic container with live oak seedlings without use of a fan. It was enough
to fan a couple of times a day with a simple hand fan. Similar experiment with
Achrioptera (without a fan) showed high mortality of larvae.

During the summer, a good result in growing the larvae of leaf insects was
obtained in 5 liter containers with cut raspberries as a food plant (Fig. 6). Use
of such easy-to-make constructions saves time and makes required care easier.
In case of use of appropriate plants such containers are suitable and can be
recommended for growing larvae of all species of stick insects.

Feeding of stick insects in winter

For nutrition of leaf insects and Achrioptera fresh plants required during
the whole year. For this purpose in the autumn germinated acorns of red oak or
normal oak. For the best results before planting of acorns they should be kept
in a refrigerator (10-15 days). Germinated red oaks never suffer from powdery
mildew and this is its peculiarity and advantage. Negative aspect is that read
oak is less prevailing. Normal oak in nature are often affected with powdery
mildew. Germs of normal oak can also suffer from this disease. In this case
its leaves curl up and die, which leads to a significant loss of plant biomass
in a short period of time. Young leaves of oak seedling usually affected by
powdery mildew, if the plants are fertilized with nitrogenous fertilizers.
It should not be done.

Spraying plants with solution containing sulfur (concentration 5 g/L), for
example, "Tiovit Jet’, allows to deal effectively with this disease. After removal
of sulfur residue with a damp sponge from the oak leaves they can be given
to insects. Toxic effect was not observed.

Good help in growing of Achrioptera turned to be Salal (Gaultheria shallon),
the branches of which can be purchased at flower shops. Its hard leaves were
well eaten by larvae and adults of Achrioptera. Philippine leaf insects can
also eat this plant, but it fits only for the adult insects. For larvae this is not
appropriate plant.

Summarizing gained experience, it's possible formulate the following
requirements for successful growth of A. fallax and P. philippinicum:

1. Itis necessary to ensure good air circulation in the Insectarium.
2. Provide fresh food to larvae and isolating them near the food plant.
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3. Daily evening spraying of the terrarium to facilitate moulting of larvae.

4. When the mold appears,recommended to wash and clean glass Insectarium
with a weak solution of citric acid once in every 2 weeks. The mesh
containers are preferable.

5. Make adequate lighting. For larvae of described species natural light
from the window is enough, and for adolescents and adults light from
a fluorescent lamp is acceptable.
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MEPEXXMBAIOLUUE KYJIbTYPbl CTPEKO3 AESCHNA GRANDIS
N LIBELLULA QUADRIMACULATA
W.10. CeBepuHa, U.J1. UcaBHuHa, A.H. KHsizeB

WHcTuTyT 3B0MIOUMOHHOI duamonorum 1 bruoxummm um. A.H. Ceuenosa PAH, r. C-TeTepbypr

B3pocnbie paszHokpbinble cTpekosbl (Odonata: Anisoptera) — Aeschna grandis
(L) (Puc. 1, 3, 4) v Libellula quadrimaculata (L.) (Puc. 2, 1, 2) — caMble KpynHble
13 0bMTaOWMX B HaWwen reorpadmyeckoi 30He. ITO BaXKHbIM 06beKT pu3nono-
rMYeCcKUX u Mop@ONOrMYecKnx UCCNenoBaHNUM, T. K. CTPEKO3bI SIBSHOTCS YHUKANb-
HbIMW NPenCTaBUTENSIMM OLHOMO M3 ABYX COBPEMEHHbLIX OTPALOB MHpakiacca
[peBHekpbinbie Hacekomble (Palaeoptera). CTpeko3bl — BbICOKOMAaHEBPEHHbIE
OT/IMYHbIE NIETYHbI, U COOTBETCTBEHHO, OTI0B HO/BLIOMO KOMMYECTBA B3POC/bIX
ocobei, Heo6x0aMMOro A9 3KCNepUMeHTaNbHOM paboTbl, MPAKTUYECKU HEeBO3-
MoXeH. [TosToMy pa3paboTka M peanusaums MeToAa BbIBEAEHWUS MMAro CTpeko3
(Puc. 1, 3; Puc. 2, 1) u3 nuuumHok (Puc. 1, 4; Puc. 2, 2) B nabopaTopHbIX YCNOBUAX
NpeacTaBsANa Af1s HAaC NEPBOCTENEHHYIO 334a4Y.

LiMkn pa3BuTMS CTpEKO3 yKa3aHHbIX BMAOB COCTaBnseT 1-2 roga B 3aBu-
CMMOCTU OT (OTONEPUOAMYECKOTO M TEMNEPATYPHOrO PEXMMOB KOHKPETHOrO
MecToobUTaHus, a Takxke oT 0bunms 1 JoCTynHOCTU KOpMOB. Ha ceBepo-3anage
Poccuun y ctpekos Aeschna umMkn pasBuTUS 3aHMMaET ABa roga C ABYMS 3MMOBKa-
mu. CamMkn Aeschna oTknaapiBatOT giiLa BO BTOPOM NONOBUHE neTa. fiua 3umy-
toT. BECHOM NIMYMHKM BbIAYNASOTCA M3 KL, 3a NeTo oHM npoxopsaT 10-12 nnHek
M «BXOLAT» B CNEAYIOLLYI0 3UMY B Tpex npeanocneaHux sospactax. Cnenyio-
Wwen BeCHOM NMYMHKM Aeschna 3akaH4MBalOT MeTaMopdO3 M MHSAKT HA MMaro
(Goretti et al., 2001; Sukhacheva et al., 2003). Y Libellula umkn pa3sutna ykna-
[bIBA€TCS B OAMH rof, C O4HOW 3MMOBKOM Ha JIMMMHOYHOM cTagumu. B uioHe cTpe-
KO3bl OTK/1afbIBaKOT AiLa. [Tocne BbTyNIeHUS IMYMHKM HECKONBKO Pa3 JIMHSAOT
¥ 3UMYLOT B Mpeanoc/iefHeM Bo3pacTe. B Mae ciienyioLlero rofa OHW INHSIOT Ha
umaro (OpoH3ukosa, 2010).

[Ons obecneyeHns ONMTENbHOM 3KCNEPUMEHTANbHOW paboTbl Ha B3POC/bIX
0cobsX OTNaBAMBANM NMYMHOK BCEX BO3PACTOB B MPeCcHbIX Bojoemax JleHWH-
rpagckon obnactu ABa pasa B rog. Jletom — B uioHe (B 3aBUCMMOCTU OT NOrOAbl
BO3MOXEH KOHEL, Masi, Ha4ano MHNsl), U OCEHbKD — B CeHTsbpe (npu Tennol noro-
[le B KOHLe Mecsila 1 faxe B Hayane okTa6ps).

XapakTepHOM 0COHBEHHOCTBIO «NETHEN MapTUM» BblNo 6OJbLIOE KONMYECTBO
JIMYMHOK MOCNegHero v npeanocaegHero Bo3pactos. B TeyeHne 1-2 mecsues
JIMYUHKM «NeTHEWM NapTUM» IMHAAM HA MMaro. 3TO CaMblil HENMPOLOIKUTENbHBIN
nepvopa, cofepxaHusa MYnHOK B nabopatopuu. Ecnu B neTHuit nepuop, aBTopsl
MWHUMaNbHO BMELUMBANUCH B MPUPOLHbIA LMKN Pa3BUTUS CTPEKO3, MCMOb3ys
BO3MOXHOCTb ObICTPO MOMYYUTb MMAro, TO B OCEHHE-3UMHUIA NEPUOL, NPUXOLU-
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NOCb YCKOPATb Pa3BUTHE M 0DeCneunBaTh LOCPOUHbIM BbIIET CTPEKO3 NyTEM NOA-
[lepXXaHus NapameTpoB TeMnepaTypbl, BNAXHOCTU U OCBELLEHUS U NMOCTOSIHHOIO
KOPMIEHMS IMUMHOK. M3 rpynnbl IMYMHOK, COBPaHHbIX OCEHbIO, YaCTb BblNETaNa
B KOHLLE 3MMbI, @ YaCTb — BECHOW CneaytLLero roaa.

JInunHoK copepxanu B CTEKNSHHbIX akBapuymax obvemom 60 n (Puc. 1, 2).
Ha gHo akBapuyMma HacCbinanu pe4yHoM Necok (TonwmuHa cnos 3-5 cm), npeaga-
pUTENbHO NPOMbITbIA B MPOTOYHOM BOLOMNPOBOAHONM BOAE WM NPOKANEHHbLIM NpU
Temnepatype +200°C B cywunbHoM wkady. Bogy ons aksapuyma, 6oratyto 300-
U GUTOMNAHKTOHOM, NepBOHaYanbHo Bpanu “3 npupoaHoro sofoemMa. B panb-
Herwem [06aBNSANU OTCTOSIHHYKO (HEe MeHee 5 [OHeW) BOAOMPOBOAHYHO BOAY.
Mo uncroTe n Npo3payHOCTM BOAbI Cneamnu 3a Tem, ytobbl B akBapuyme coxpa-
HSM0Cb YCTOMYMBOE pAaBHOBECHE MexX[y KOMMOHeHTamu cpeapl. [py ero Hapy-
LWEHUN aKBApUYM YUCTUAIK. TeMnepaTypy B NOMELLEHUN NOALEPXKMBANM B MNpe-
nenax +20-25°C, BnaxHOCTb B 3MMHUIA Nepuojg — Ha YpoBHe He MeHblue 40%,
MCMNONb3ya YBAAXHUTEND "Venta', paboTatoLmii N0 NPUHLMNY «XONO0AHOMO napas.
YBnaxkHeHuWe BO34yXa BaXHO B NEPUOA, IMHbKM CTPEeKOo3 Ha umaro. B anektpo-
dum3nonormyecknx n MopbonorMyecknx onbiTax UCNOAb30BANUCH CTPEKO3bI HA
BTOPOW AeHb NocC/e OKpblieHus. K 3ToMy BpeMeHM MMaro nosiHoCTbio GopMupy-
totcs. OcBeleHne obecneunBany ABYMS NTIOMUHECLEHTHBIMU TaMMAMM MOLLHO-
ctbto 60 W, yCTaHOBNEHHBIMU C IBYX CTOPOH akBapuyMa. [1ng HacblweHus BOAbl
KMCNOpPOAOM UCMOJb30BaM ABa aKBapUYMHbIX KOMMpeccopa MOWHOCTbI 2,5 W.
OcBeTuTenu, yBnaxHuTenb u KOMMPeCcopbl BKYanu B paboyee (qHeBHOe) Bpe-
M5 Ha 8-12 yacoB. Ha ganTenbHble BbIXOAHbIE CTApaNMCh MOHU3UTL TEMNEPATYpy
B MOMELLEHUN, U B 3TU AHM TONbKO KOPMUAM XMBOTHbIX. Micnonb3oBaHue ABYX
KOMMpeccopoB (a3paTopoB) U OCBELLEHNs OKa3an0Ch AOCTAaTOUHbIM A1 NoAAep-
>KaHWS PaBHOBECUSI B 3TOM UCKYCCTBEHHOM «BMOLLEHO3€», YTO MO3BOIMAO OTKa-
3aTbCS OT XKMBbIX 3€/1EHbIX PACTEHUIA (TAKXKe HYXXAALWMXCS B YXOAE) U 3aMEHUTb
MX NNAaCTUKOBbIMU, OCTaBMUB JIULLb BbICOKME BETKM IUCTBEHHbIX MOPOL flepEeBbEB
(Puc. 1,2). JIM4NHKM — XULHWKU-3aCA[HVKN, OHM BEAYT MANOMNOABUXKHbIN CKPbIT-
HbIi 0Opa3 XXM3HU U B OCHOBHOM CMAAT HA PACTEHMUIX UM NPSYYTCS NOA HUMM
(Puc.1, 4), a no BeTKaM BbINOA3akT M3 BoAbl (PUc. 2, 2) nepes AMHBKOM Ha UMaro
(Monoga, 1953). Npn BO3HUKHOBEHMM HEBNArONPUSTHBIX YCIOBUIA IMUUHKM Bbl-
Ne3aloT M3 BoAbl MO BETKAM BBepx OptowKoM. B 3ToM ciyyae Tpebyetca kanu-
TaNbHas YNCTKA akBapuyMma, obessapaxxmBaHme pacTeEHUI U BETOK U MO BO3MOX-
HOCTM NOAHAs 3aMeHa Boabl. [1py CUNbHOM 3arpssHeHum (Nocae UCNOb30BaHMS
60/1bLLIOr0 KONMYECTBA IMYMHOK, A TAaKXKe MOC/e Bbl1eTa BCEX CTPEKO3) aKBapUyM
OTMbIBA/IN X039 CTBEHHBIM MbLIOM, MPOTUPANK cnuUpToM 96° U MHoraa ans obes-
3apaXXMBaHUS UCMONb30BaNM BbITOBYH YNETPAPUONETOBYHO Namy.

KopmneHue nuumHok (Puc. 1, 4) oCHOBbIBAeTCS Ha TOM, YUTO OHU €AST TONIbKO
NOABUKHYIO A06bIYY. JIMYMHKM NEepBbIX BO3PACTOB MOTYT MUTATbCS TOMIbKO XMBbIM
300MN3aHKTOHOM (MeNKMMU fadHUSIMM), KOTOPbIM NONAZAET B aKBapUyM C BOAOM
M3 NPUPOAHbIX BOLOEMOB U B NPeASIOXKEHHbIX YC/I0BUSAX YCMELWHO pa3MHOXKaETCS.
OnTMManbHbIM KOPMOM Ans 6oniee KPYMHbIX IMYMHOK SIBASIETCS XXMBOW MOTbUIb
Chironomus plumosus (L.) cooTBeTcTBYHOWEro paszmepa. OuyeHb BaXHO, 4TOObI
KOpM (MOTbIb) 6blT XOPOLLEro KayecTBa, T. €. MOABMXHBIM U YUCTbIM. MOTbITb
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XPpaHWCS B KOHTeWHepe C BOAOM B XONOAWU/bHUKE U yepe3 1-2 AHs npoMbiBancs
B MPOTOYHOM BOAE M OYMLLANCH C MOMOLLBIO MUHLETA OT Pas3fIMYHbIX 3arpsi3He-
HWA. MoTbing He KopMunu. Ecnm MoTbing He Bbino, TO KOPMOM NS IMYUHOK CIy-
XU TOHKME KYCOUKM FOBSAMHBI, KOTOPbIe MWHLETOM ABUranu y CaMoW Macku
JIMYUHKK. ECIM AMYMHKM NpONYCKaOT KOPMIEHME, TO MOTYT CbeCTb NPOMNJIbIBat0-
LY MUMO APYryo IMYUHKY. YTO6bI M3b6exaTb noTepb OT KaHHMBann3Ma, Bo Bpe-
MSl KOPM/IEHUS JIMUMHOK «CTPSXMBAIM» CO BCEX CYOCTPATOB, BbIHMMANW pacTe-
HWS M3 aKBapWyMa, BbIK/H04a M KOMNPECCop M Noc/ie 3TOro MMHLETOM Onyckanu
Ha [HO HECKONbKO MOTbINEN (33 OAHO KOPMJIEHME B 3aBUMCMMOCTU OT Pa3MepoB
JIMYUMHKA MOXET CbecTb OT 1 o 5 mMoTbiner). MoTbineit octaBnsinm B akBapuyme
Ha 0,5-1 vac, 3aTemM BbIHMMaNM HEUCMONb30BAHHLIX. [1pU YyMEpPEHHOW MAOTHO-
CTM 3aNOSIHEHMS NMYMHKaMK akBapuyMa (0o 40 nuumHok Ha 60 n) ux pocta-
TOYHO KOpMWTb 3 pasa B Hegento. Yem Bonblue MYMHOK, TEM Yalle KOpMAeHWe.
Mpu nnoTHOCTM ocobelt B akBapuyMme 6onee 80 nnumHok Ha 60 n kopmneHune
[LOMMKHO ObITb €XeAHEBHbIM.

Puc. 1. Conepxanue ctpekosbl Aeschna grandis B nabopatopuu: 1 - nonor u3 Menkos4encroit cetki, 2 - 060pyaoBaHHbIA
aKBapuyM C MOJOroM, 3 - UMaro, 4 - nnunHKK cTpeko3bl Aeschna u motbinb Chironomus. ®oto: U.J1. UcashuHa /
Fig 1. Breeding of dragonflies Aeschna grandis at the laboratory: 1 - canopy built of finemeshed network, 2 - an aquarium
with canopy, 3 - imago, 4 - larvae of the dragonfly Aeschna and bloodworms Chironomus.Photo by: I. Isavnina
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Puc. 2. Crpeko3a Libellula
quadrimaculata B nabopatopuu:

1 - umaro () M nHouHas Lwkypka (**),

2 - MMuMHKa.

(Moro: U.J1. UcaBHuHa /

Fig. 2. The dragonfly Libellula
quadrimaculata at the laboratory
environment: 1 - Imago (*) and exuvia (**),
2 -larva.

Photo by: I. Isavnina



Mo Mepe pa3BUTUS IMUYMHKM PACTYT U HECKONbKO pa3 NUHAIT. [epen NnHb-
KO M NOC/e Hee OHWU B TeYEHWE HECKONbKMX [HEeW ManonoABUXHbI U He MuTa-
t0TCSA. TONBbKO YTO NepenuHSBLIME JIMYMHKU CBETbIE U UMEKOT MArkMe MOKPOBbI
€O «CnabbiM» XUTUHOM. B 3TOT mepuon OHM NOABEpPrakTCs NOBbILLEHHOMY PUCKY
1 MOTYT BbITb XXEPTBAMM APYTUX JIMYMHOK. STOT HAKT 3aCTaBnseT ewe bonee BHU-
MaTefbHO CNeaMTb 3a NAOTHOCTbIO COLEPXKaHWUs 0CObel M YacTOTOM KOPMIEHUIA.

Korga uncno xunBoTHbIX HeBenuko (8o 30 ocobert Ha 60 n), BO3SMOXHO COB-
MeCTHOe cofiepXaHue nuunHoK Aeschna v Libellula. Y HUX cxoHble yCNOBUS CO-
LepxaHus. PasHuua 3akntouaercs B TOM, UTO NMunHKK Libellula (Puc. 2, 2) moryt
MUTaTbCs U MO HOYaM, MO3TOMY B aKBapuyMe Mbl OCTaB/IS/IMN HEMHOIO XXMBOTO
MoTbIng. Koraa MMYnMHOK Obl1I0 MHOMO, Mbl MCNOMb30BaNU ANa NMUYMHOK Libellula
oTAeNbHbIN akBapnym obbemMoM 30 n, 1 koMnpeccop U 1 ocBeTUTENbHLIN NPUBOP.
370 yao6HO 1 AN9 3KCNEepUMEHTATOPA, TaK Kak B Hayane neta anuunuku Libellula
BbIIETAKOT paHblue, yeM Aeschna.

B onucaHHbIX yCNOBMSX, MHOTOKPATHO JIMHAS, IMYMHKKM AOpacTaloT Ao no-
cnenHero Bo3pacra. Koraa oHM nepectaoT NUTaThCs U Y HUX «HabyXatoT» 3a4aTku
KPbl1bEB, COOPYXKAETCA BbICOKMI (MO NOTOMOK) MNOMOT U3 MATKON MENKOSYEUCTOM
CEeTKM, NPUKPbLIBAOLLMI aKBAPUYM CO BCEX CTOPOH, YTOObI NONUHSBLIAS HA MMAro
cTpekosa He ynetena (Puc. 1, 1, 2). Yacto nnUMHKM nepebupatoTcs ¢ BETOK Ha
MoJsior, N0 HEMY NPOJBUralOTCS BBEPX U NUHAIOT Ha umaro (Puc. 1, 3). Okpbinme-
WMXC U yxe 0OPMUBLUMXCS CTPEKO3 NSl 3aBepLIeHUs XUTUHM3ALUKU aBTOopbI
nepeHoCHnn B cneumanbHo ob6opynoBaHHbINM, 06orpeBaemMblin cagok. Bapocibie
CTPEKO3bl MOTYT XMUTb 6€3 NuwmM 3-6 gHen.

bnarogaps TakoMy cogepKaHuio yaanocb AoCTnYb ypoBHA B 60-70% okpbl-
JIMBLUMXCA (MONMHSABLUMX HA UMAro) IMYMHOK, YTO COMOCTAaBMMO C MOKA3aTeNnsiMm
B €CTECTBEHHbIX YC/IOBUSIX XXU3HU CTPEKO3.

OnucaHHble nabopaTopHble KyNbTypbl MOXHO Ha3BaTb «MEPEXMBAOLLUMUY,
T. K. 06Was ANUTENbHOCTb COAEPXKAHUS CTPEKO3 yKa3aHHbIX BUAOB B naboparo-
pUM B aKTUBHOM COCTOSIHUM MPAKTUYECKM A0CTUrana OAHOrO roAa, a KCrnepwu-
MEHTATOP MOCTOSHHO MMES XMBOM MaTepuan ans MopdhonorMyecknx u 3n1eKTpo-
$13MON0rMYEeCcKUX UCCNefoBaHUii B HEOOXOAMMOM KONIMYecTBe.
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SURVIVING CULTURES OF DRAGONFLIES AESCHNA GRANDIS
AND LIBELLULA QUADRIMACULATA
Irina Severina, Inga Isavnina, Alexander Kniazev, Dr.

The Sechenov Institute of Evolutionary Physiology and Biochemistry of the RAS,
St-Petersburg, Russia

Adult dragonflies belonging to the order Odonata, suborder Anisoptera,
Aeschna grandis (L.) (Fig. 1, 3, 4) and Libellula quadrimaculata (L.) (Fig.2, 1, 2),
are the largest among living in our geographical zone. They are important
objects of physiological and morphological investigations because they are
unique modern representatives of infraclass Paleoptera. During the last several
years, dragonflies A. grandis and L. quadrimaculata were the subject of our study.
Dragonflies are maneuvering perfect flyers; thus, catching of a big number
of adult insects, essential for the experimental study, is rather difficult task.
That is why, development and implementation of a method of breeding imago
(Fig. 1, 3; Fig. 2, 1) from larvae (Fig.1, 4; 2, 2) in a laboratory environment was
the primary task for us.

A life cycle of dragonfly species mentioned above spans 1-2 years
depending on photoperiod and temperature regimen in the particular habitat,
as well as abundance and accessibility of the foodstuff. At the north-east of
Russia, a development of Aeschna species lasts for two years including two
winter periods. Aeschna female lays her eggs in the second half of summer.
After wintering, nymphs are hatching from eggs. During the summer, larvae
undergo moult 10-12 times and "reach’ next winter before 3 last stages of
metamorphosis. In the next spring, they complete metamorphosis into the
imago (Goretti et al., 2001; Sukhacheva et al., 2003). The life cycle of Libellula
dragonfly lasts for one year including one wintering at the stage of larva.
After hatching, a nymph moults and survives winter at the next-to-last stage
of metamorphosis. In May of the next year, Libellula exuviates into the imago
(Dronzikova, 2010).

To maintain continuous experimental studies with adult dragonflies, we
were catching larvae at all stages of development in fresh water reservoir of
St-Petersburg region (Russia) during two periods: in the end of May-June and
in September-October or even in the beginning of November depending on
warm weather.

A special characteristic of "the summer party” was a big number of larvae at
the last and next-to-last stage of metamorphosis. During 1-2 months, larvae of
"the summer party” moult into the imago. It is the shortest period of laboratory
breeding. While in the summer period we almost did not interfere in the natural
life cycle of dragonflies promptly getting the imago in the fall and winter we
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have to accelerate metamorphosis and leaving the exuviae by appropriate
temperature, humidity, lightening and continuous feeding of larvae. In a group
of larvae collected in the fall, someone exuviates into the imago by the end of
winter; others did it in spring of the next year.

Nymphs were kept in 60 L glass aquarium (Fig. 1, 2). The bottom was
covered with river sand (3-5 cm thickness of a layer) flashed beforehand with
tap water and heated at +200° C in the drier. Water for aquarium, enriched with
zoo- and phytoplankton, was initially taken from a natural reservoir. Thereafter,
sedimented (more than 5 days) tap water was added. Clarity of water indicates
steady balance between components of the artificial habitat. Aquariums were
cleaned if the balance was interrupted. Temperature in the room was +20-25°C,
and humidity was maintained in winter period higher than 40% using cold
steam humidifier "Venta” (Germany). Humidifying of air is essential during
dragonfly moulting into the imago. Dragonflies are used in electrophysiological
or morphological study on the second day after exuviation. By that time an
adult insect is fully developed.

An aquarium was lighted with two 60 Watt luminescent lamps. Water was
oxygenated with 2 compressors (2,5 Watt each). Illumination, humidifying and
water oxygenation were switched on for 8-12 h.at daytime.An intense artificial
illumination and water oxygenation is adequate to maintain a balance in
the habitat and allowed to refuse live green plants (which also need care)
and replace them with artificial ones leaving only tall branches of leaf trees
(Fig. 1, 2). Larvae are predators attacking from an ambush. They lead
a sedimentary lifestyle mostly sitting on plants or hiding under them (Fig. 1,
4), crawling out of water on the branches (Fig. 2, 2) before moulting to imago
(Popova, 1953). In untoward conditions, larvae crawl abdomen up out of water.
In this case, full cleaning of the aquarium as well as plant disinfection and total
replacement of water are essential. After strong contamination (breeding large
number of larvae or after exuviation) an aquarium was cleaned with laundry
soap and ethanol, and disinfected with a domestic UV lamp.

An important characteristic of larvae feeding (Fig. 1, 4) is eating of motile
food. Young larvae are able to eat up only alive zooplankton (small water
fleas) which gets to the aquarium with water from a natural reservoir and is
successfully propagated in this environment. An optimum foodstuff for bigger
larvae is alive bloodworm Chironomus plumosus (L.) of an appropriate size.
It is important to have bloodworms of high quality, i.e. clean and mobile. Food
deprived bloodworms were kept in a fridge in a container filled with water.
Once in 2 days it was flashed in running water and cleaned contamination with
a forceps. If there was a lack of bloodworm we fed larvae with thin strips of
beef which was moved with a forceps near the mask. If larva is not fed it can
eat up a nearby "co-brother”. To avoid cannibalism during feeding, larvae were
flicked from all substrates and plans were taken out from water. Compressors
were switched off. Thereafter, several bloodworms were put on the bottom
with a forceps. During the feeding, a larva can eat up from 1 to 5 bloodworms
depending on the size. Bloodworms were left in the aquarium for 0,5-1 hour
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and then unused were taken out. When there was a moderate density of larvae
in the aquarium (40 larvae per 60 L), it was enough to feed them 3 times a week.
The more larvae the more frequent feeding they need. When density was more
than 80 individuals per 60 L, they should be fed daily.

While metamorphosis, larvae are moulting several times. Before a moult
and after it, they reduce locomotion and do not eat. Just after moulting larvae
have light body color and soft chitin. At that period, they risk to become a prey
of other larvae. It made us to watch carefully the density of population and
frequency of feeding. When the number of animals in not big (30 individuals per
60 L), larvae of Aeschna and Libellula can be kept together. Both need similar
conditions of breeding. The difference between them is that larvae of Libellula
(Fig. 2, 2) can eat at night; that is why, some alive bloodworms were left in
the aquarium at dark time. For growing a big number of Libellula we've used
a separate 30 L aquarium, 1 compressor and 1 lamp. It is more convenient for
experiment because in the beginning of summer Libellula exuviate earlier than
Aeschna.

In the described artificial habitat, after multiply moulting, larvae reach the
final metamorphosis into the adult. When they stop eating and wing sheaths
are swelling, a high (up to the ceiling) canopy is built of fine-meshed network
(Fig. 1, 1, 2) which covers the aquarium from all sides to exclude flying away of
the imago. Larvae frequently crawl from tree branches to the canopy moving
upwards and there exuviate into imago (Fig. 1, 3). Early imagoes were transferred
to a special warmed live-box. Adult dragonflies survive without food for 3-6
days.

Due to such type of accommodation we reached the level of 60-70% larvae
exuviating into imago that is comparable with the natural level. The described
laboratory populations could be classified as "surviving" because total duration
of dragonfly stay at the laboratory is up to one year. So, a scientist continuously
possesses an appropriate number of individuals for investigations.
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YPOK LUENIKOBOACTBA B roOCYOAPCTBEHHOM
NAPBMHOBCKOM MY3EE
0.A. Tkaues, E.3. TpywuHa

[ocynapcTBeHHbIit [lapBuHOBCKuiA My3eit, OTren skonoruu, . MockBea

CoBpeMeHHbIV noceTutenb My3es CTPEMUTCS 32 KOPOTKOE BPEMS NMOAY4YuTb
MaKCMMYM Kak ayamo- Tak 1 BuaeonHdopMaLmu, mpuyemM NogaHHOM B AOCTYN-
HOM M HarngaHon @opme (Tkayes, 2012). He cekperT, 4To B HACTOSALLMIA MOMEHT
CyWecTBYeT [OOBOMbBHO MHOMO pPasfiMuHbiX BWAOB 3aHATWUIA: MHTEPAKTUBHBIX,
MO3HaBaTeNbHbIX, UTPOBBIX, FAE UCMOb3YTCS AOCTUXEHUS COBPEMEHHOW Tex-
HUKM 1 MakeTbl. [IpekpacHo, 4ToO MOXHO NOKa3aTb BCE B AE€TaNsiX HA MOAENU, HO
3TO MMeeT CBOM MUHYCbI: MHOTME NII0AM Pa3yyunnucb Habnoaatb, OHM C AETCTBA
ULLYT MaKeT, roTOBbIN OTBET. BcneacTeue atoro gaxe camas 6onbLias xusas ba-
H60Yka He MOXEeT MUX BMNEeYaATAUTb, T. K. KXKETCS UM ManeHbKoN (Befb HA MakeTe
nnun dotorpadum oHa bbina B 4 pasa 6onblue). [03TOMy 0YeHb BaXHO paboTaTb
C HaCTOSALLMMU OOBEKTAMMU, XKMBBIMU MU 3aCYLLEHHBIMM.

Xueas 3kcnosnumsa [apsrnHoBCKOro myses 6bina cosgaHa B 2007 r. MNpakTu-
YeCKu BCe XXMBOTHbIE Pa3BOAHbIE, T. €. NPOXOAAT B TeppapuyMax BCe CTaguu pas-
BMTUS — OT siMua Ao umaro. OQHO M3 HUX — 3TO alMNaHTOBbIN Wenkonpsa (Samia
cynthia (Drury, 1773).B 2014 r. ot A.A. 3aropuHcKoro Hamu 6binn NonyyeHsl AU
rMbpvaoB ABYX NOABMAOB: HOMMHATMBHOrO moAdBuaa (S. cynthia cynthia) v Tak
Ha3bIBaEMOTO KNELLeBMHHOTIO Wwenkonpsaa (S. cynthia ricini). [yceHUubl Bbipalm-
Batotca no metoamke A.A. 3aropuHckoro (3aropuHckuii, Cepreesa, 2017). B ka-
YyecTBe KOpMa HaMM UCMNOb30BaNacb UCKYCCTBEHHAs nuTaTtensbHas cpeaa (UMC),
pa3paboTaHHas u npepocTtasneHHas A.A. 3aropuHckmMM. B neTHee BpemMs 4acTb
ryCeHUL, MWUTAETCS JUCTbSIMM KOPMOBbIX pacTeHuit (Tkauves, Bo3pesa, 2009).
Mpy NpaBUNBHOM NUTaHUW U YXOAE TYCEHWLbl AOCTUTaT MaKCMMaNbHOMO pas-
BUTUS B CPeLIHEM Yepe3 22 AHS, 3aTEM OHM 3aBMBAKOT KOKOH U3 LIENKOBOM HUTW.

C OpeBHMX BpPEMEH LWENKOBYK TKaHb AenakT B KuTae M3 KOKOHOB TyTO-
Boro wenkonpsga (Bombyx mori L., 1758), Torga kak annaHTOBbIA LIENKO-
npss B NPOMBIWIEHHOM LUENKOBOACTBE 3aHMMAET AOBO/IbHO CKPOMHOE MeCTo.
B Espony annaHToBbIM wenkonpsan 6bin 3aBeseH B 1856 r. (PoctaH, 1947).
B wenkoBoactee AnoHunn ¢ 1950-x rogoB BaxkHOE MeCTO 3aHMMAET KNeLLeBUH-
HbIW Wwenkonpsn. LWenk, nonyyaeMbiit 3 KOKOHOB 3TOrO MOABWAA, HA3bIBAKIT 3pH,
nnu 3pus. OH obnagaet BbICOKOM MPOYHOCTbIO. CYMTAETCSs], YTO YenoBeYeCKom
XM3HM HEAO0CTATOYHO, YTO6bl CHOCKUTL MnaTbe U3 3pu (Pagkesud, 1990). B npo-
MBbILLIEHHOM LLENKOBOACTBE HEOOXOAMMO MOMYYUTb YNUCTYIO HUTb, B CBS3U C YEM
KOKOHbl TYTOBOTIO LUEKOMPAAA MOPST M BbICYLUMBAOT, YMEPLUBAASN KYKONKY ne-
pen, pa3MOTKOM KOKoHa (borayTtanHoB, byTeHko u ap., 1973). XXuBas akcnosunums
[lapBMHOBCKOro My3es B NepBYH o4epesib CTPEMUTCS MO3HAKOMUTb NOCETUTENEN
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C XnBoW 6aboYKOM, NOITOMY B OTAIMYME OT NMPOMBILLNEHHbIX LEKOBOAOB HAaMU
KYKONKM He YMepLUBASIOTCS, @ UCMOb3YHTCS KOKOHbI, U3 KOTOPbIX YXKe BbIWAN
6abouku. 3a ABa rofa pa3BefeHUs ainaHTOBbIX LENKONPSL0B HAKONUIOCh JOC-
TaTOYHO 6O0MbLIOE KONMMYECTBO MYCTbIX KOKOHOB 3TMX 6abouek, Yto v npuseno
K naee paspaboTku Ypoka LenKoBoacTBa.

OcHoBHas 3afaya ypoka — 3T0 npocBeLleHue. NoceTuTenn B Xoae 3aHaTUS
Y3HaKT UCTOPUIO LIENKOBOACTBA (B (DOpMe 3aHMMATENIbHOrO Pacckasa M KopoT-
KOro TeaTpann3oBaHHOMO NPEeLCTABNEHMS), 3HAKOMATCS C XXMBbIMU aiNaHTOBbIMU
WenkonpsaaMmn U ux aLamu, ryCeHMLamm, KyKosakamMmm — CO BCEMU CTaaMsSMMU,
KOTOpble npoxoguT 6aboyka B CBOEM pasBUTMU. Y MOCETUTENEN €CTb BO3MOXK-
HOCTb COBCTBEHHOPYYHO MOATOTOBWUTb KOKOHbI K BAapKe M BbICYYMTb LUENKOBYIO
HWTb (POBHMLY). Ha 3aHATMM NoceTUTENnsaM AEMOHCTPUPYIOTCS U3aenusa U3 wen-
Ka alnNaHTOBOrO LUENKONpsAa, U3roTOBNEHHbIE BPYYHYH COTPYLHUKAMKU My3es.
[0 OKOHYaHWM 3aHATUS BCE YYACTHUKM MONYYAT MOTOYEK LUENKOBOW HUTU
M CBMAETENbCTBO LUEIKOBOAA OT alNaHTOBOrO LWeKonpaaa.

PaspabotaHHoe 3aHATME yBNeKaTeNbHOE, ApKOe WM Mno3HaBaTenbHoe. [pu
3TOM MPOUCXOLAUT HEMOCPEACTBEHHbINA KOHTAKT C KMBbIMU HACEKOMbIMM, NMPUCYT-
CTBYET MHTEPAKTUBHOCTb. KpoMe TOro, NOCETUTENSIM MPELOCTAaBNAETCS BO3MOX-
HOCTb CBOMMM PYKaMu CAENATb U YHECTW C COOOW ManeHbKWUii CyBEHMP.

YpoK LWenKkoBOACTBa — 3aHATME pPa3HOMIAHOBOE, BK/OYatoLlee B cebs pas-
Hble cnocobbl JOHECEHUS MHGDOPMALMK, HO MPKU 3TOM HE OCTABAAOLLEE MOCETU-
Tens NaccuMBHbIM cnywaTeneMm. [laHHoe 3aHATMe peluaeT npobiemMy HeLoCTaTka
B3aMMOAENCTBUS NIOAEN C peanbHbIMU 0ObEKTAMM, YUMT AeTel U B3POC/bIX Ha-
6/1104aTeNbHOCTU U PAa3BUMBAET MOTOPHbIE HABbIKM.
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SERICULTURE LESSON AT THE STATE DARWIN MUSEUM
Oleg Tkacheyv, Elena Trushina

The State Darwin Museum, Ecology Dept., Moscow, Russia

A modern visitor of the museum strives to get the most of audio and
video information in a short period of time, and in the accessible and under-
standable form (Tkaues, 2012). There is no secret, that now there are quite
a few different kinds of activities: interactive, informative, game-playing using
the achievements of modern technology and models. It’s nice that one can show
allthe details onthe model,but it has its drawbacks:a lot of people have forgotten
how to observe. Since childhood they are looking for the model, a ready-made
answer. Because of this, even the largest living butterfly cannot impress them,
because it seems small to them (after all, it was four times larger in the model or
a photo). Therefore it is very important to work with real objects, live
or preserved.

Live exhibition of the State Darwin Museum was founded in 2007. Almost
all of the animals are bred, i.e., they live in terrariums through all stages of
development, from egg to imago. One of them is ailanthus silk moth (Samia
cynthia (Drury, 1773)). In 2014, eggs of hybrids of two subspecies: nominative
subspecies (S. cynthia cynthia) and the so-called castor silk moth (S. cynthia
ricinij) were acquired from A. Zagorinsky. Caterpillars are grown according
to the method by A.Zagorinsky (3aropuHckuii, Cepreea, 2017). They are usually
fed by the artificial nutrient developed and provided by him. In summer some
caterpillars are fed with the leaves of the host plants (Tkaues, [Bo3gesa, 2009).
With proper nutrition and care the caterpillars reach their pre-pupation stage
of development averagely after 22 days, and then they spin the cocoon, which
is comprised of silk filament.

From ancient times Chinese silk is made from silk moth (Bombyx mori
L., 1758) cocoons. But ailanthus silk moth takes a rather modest place in
the sericulture industry. In Europe, ailanthus silk moth was introduced in 1856
(PocTan, 1947). In Japanese sericulture the castor silk moth has been taking
an important place since the 1950s. Silk obtained from the cocoons of this
subspecies, is called eri silk or eriya silk. As the fabric is very durable, it is
said that a human life is not enough to wear through the clothes made of
eri silk (PapkeBuy, 1990). In the sericulture industry a clean thread is needed,
and therefore, silk moth cocoons are put through the degumming process and
dried after that, killing the silk moth pupae, and then the cocoons are reeled
(boraytamHos, byteHko 1 ap., 1973). Live exhibition of the State Darwin Museum
primarily aims to introduce visitors to a live butterfly, so unlike the sericulture
industry, we cannot afford to kill the pupae, so we use the leftover cocoons after
the silk moth has left. After two years of breeding ailanthus silk moth a rather
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large amount of empty cocoons of this butterfly has accumulated, which led
to the idea of the sericulture lesson development.

The main purpose of the sericulture lesson is education. During the lesson
visitors will study sericulture history (in the form of an entertaining story and
a short theatrical performance), get acquainted with live ailanthus silk moths
and their eggs, caterpillars, pupae - all the stages of development that
the butterflies go through. Visitors then will have the opportunity to personally
prepare the cocoons for degumming and make a roving. During the lesson
objects made from Eri silk by the museum employees are demonstrated. After
the activities, all participants receive a small hank of silk thread and a sericulture
certificate by the ailanthus silk moth.

The presented lesson is exciting, bright and informative. It allows for
a direct contact with live insects, there is a place for interaction. In addition,
visitors have the opportunity to make by themselves and keep with them a small
souvenir. The lesson is diversive, includes different ways of giving information,
but doesn’t make the visitor a passive listener. This lesson solves the problem
of lack of interaction with live objects, develops observation skills in children
and adults, and helps to develop motor skills.
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MOXHO JI1 PA3BOAWUTb TYTOBOIO LUENIKOMPAOA B MOCKBE?
NCTOPUA LWWENKOBOACTBA B MOCKOBCKOM 30O0INAPKE
E.l0. TkaueBa, M.B. bepesuH

Otaen 3HToMonorum MockoBCKoro 300MnapkKa, r. MockBa

Bnepsble TyTOBbLIN Wenkonpaa (Bombyx mori) nossuncs B MOCKOBCKOM 300-
norunyeckom capy B 1868 r., koroa ynpaeneHve MOCKOBCKOrO 300/10rM4YecKoro
capa v coeT UMnepatopckoro Pycckoro o6uwecTBa akkIMMaT3aLumm XXMBOTHbIX
n pactenuii (MPOAXKUP) pewmnnu npuctynute K ONbiTaM MO pa3BefeHuto Len-
KOBMYHOIO YepBs «Ans COOOLLIeHWs HArnsAHOrO MOHATUS MOCeTUTeNsM Cafax
(MuH, 1869).

MpakTuka WwenkoBoACTBA M A0 3TOrO CywWweCcTBOBana B MockBe 1 ee okpecT-
HocTax. [Tocne HeyaayHbIX NOMbLITOK CO3A4aHus B KoHue XVII B. nnaHTaumm wen-
KOBWLLbI BO BNageHuax uaps Anekces Muxainnosuya B 13MaiinoBo HoBble nocaa-
K B MockBe OCHOBHOIO KOPMOBOIO pacTeHWs TYTOBOro Lenkonpsiaa — 6enon
LIeNKOBMLbI aKTUBHO Havanucb B 1832 . u npom3BOAMANCE B pa3HbiX panoHax
ropoaa, B T. 4. Ha 6ynbBapax u B Kpemnesckom cagy. [lnsg pa3smtns B MOCKOBCKOM
rybepHuu wenkosoactea B 1847 r. npu MimnepatopckoM MOCKOBCKOM 0buecTse
CenbcKoro xo3aicTea bbin yupexaeH KomuteT wenkosoacTsa (MpeobpaxeHcKui,
1872).

B 1878 r. Ha npoxoamBlen B MOCKOBCKOM 300cafy 2-1 Akknumatusaum-
OHHOM BbICTaBke 6bl1 BrnepBble opraHn3oBaH OTtaen wenkoBoacTea. [lns storo
OKONO rMaBHOMO BXxoAa B 300caf 6bin yctpoeH [MaBunboH WenKoBOACTBA, pas-
MECTUBLUMIACS B NMepecTpOeHHOM ObiBleM noMeleHnn «PoTtorpacdmmu» (oH 3a-
neyatiieH Ha OAHOM M3 4acTo NybaukyembiX apxuBHbIX doTorpaduii 300casa).
B 370/ BbICTaBKe y4yacTBOBaNM 12 M3BECTHBIX MOCKOBCKMX LUENKOBOLOB U Lues-
KOBOZAHbIX yupexaeHuit. Cpeam HUX Boiaensnacs LLkona wenkoeoacrea MNMokpos-
CKOW 06WMHBI cecTep Munocepaus B . Mockee (HbiHeLWHWUI panoH COKONbHUKM),
LEeMOHCTPMpOBaBLas 060pyaoBaHUe ANS WenKoBOACTBA, OONbLIYIO KONNEKLMIO
KOKOHOB M PasfiMyHbIX CTaAni pa3BMTMS WENKOBUYHbIX YepBel (Puc.- 1). MNocne
3aBepLlueHus BbicTaBku 1878 r. B [laBUNbOHE WENKOBOACTBA €XXEr0AHO B IETHUM
nepvopn Ha cpeactsa YneHoB KomuteTa WenKoBOACTBA OpPraHW30BbIBAIUCH Bbl-
CTaBKM LLENKOBOAHOr0 060pyA0BaHMS U MPOM3BOAUNUCE NMYyBIMYHAsA BbIKOPMKA
LEeNKOBUYHbIX YepBEW M pa3MOTKa KOKOHOB. M3BecTHO, uto B 1880-x rogax ans
BbIKOPMKM LLIENKOBMYHbIX YepBEWN, NPOBOAMBLUENCS TaKXKe M HA M3MainoBCcKom
naceke, rpeHa (avua wenkonpsga) 6bpanacs B MockoBckom 300cagy v Mokpos-
CKOW LuKone wenkoBoacTea. B 1882 r. B 370T NnaBWbOH Gbifv NepeBefeHbl IKC-
no3uumMm 6ecno3BOHOYHBIX XMBOTHbIX OTaena akBapuymMoB W TeppapuymoB
JTabopatopuu 300capa.
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Puc. 1. 3kcnosuums 0bopynoBaHus Ans WeNKOBOACTBA HA 2-i AKKNMMATU3aLMOHHO BbicTaBke, 1878 r. Doto 13 apxusa
MockoBckoro 300napka /

Fig. 1. Exposition of equipment for sericulture at the 2nd Acclimatization Exhibition, 1878. Photo from the Moscow Zoo
archive

B 1895 r. oH cuMTancs crapeinwmM 34aHMEM 300Cafa, M B HEM MPOAOIXKa-
NN yCTpamBaTbCa 3Kcno3sumummn no wenkosoactsy (KynaruH, Metpos, 1895). ng
BbIKAPM/IMBAHMS LUEIKOBUYHbIX YepBei B MOCKOBCKOM 300Cafy ObliM caenaHbl
nocajku MOpPO30YCTOMYMBOM LWenkoBuLbl, a B 1890-x rogax no nHuumMatmee au-
pekTopa KomuteTa WenkoBoACTBa, Bbiaatoulerocs 3oonora A.A. Tuxommnposa, Ko-
Topbit B 1886 T. BNepBble YyCTaHOBM/ BO3MOXHOCTb MCKYCCTBEHHOIO MOJTyYEHUS
napTeHoreHesa y TYyTOBOrO LUENKONPAAa, 34eCb NPOBOAMIUCL UHTEPECHbIE 3KC-
NepPUMEHTbI MO BbIKAPM/IMBAHUIO LUEIKOBUYHbIX YEepPBEN UCMAHCKMUM KO3€ebLOM
(Scorzonera hispanica, ceM. CNOXXHOLBETHbIX), CYHUTABLIMMCS NEPCNEKTUBHbLIM 3a-
MeHuTeneMm wenkosuubl. C 3TONM Lenblo B OTAENe IeKapCTBEHHbIX PaCcTEHUI 300-
cafa 66111 nponsBeaeHbl LOBONbHO OBLWMpPHbIE NOCAAKM KO3€enbla, Ho B 1903 1.
OHM ObINN YHUUTOXEHbI B CBA3M C Nepeaayveit 3TOM TePpUTOPUM MOA, YACTHYHO
3actporiky (Moropxenbckuii, 1908).

B 1889 r. H.J1.ToHpaTTK (CTaBLIMIM BNOCNEACTBUM U3BECTHBIM YYEHBIM U FOCY-
[apCTBEHHbIM aesaTeneM) Ha 3acefaHum MPOAXWP npennoxun opraHusoBaTtb
B MOCKOBCKOM 300/10rM4ECKOM Cafy LIENKOBOAHYIO CTaHLMIO Ans 0OyyeHus xe-
NaWUX WenKoBOACTBY U MPOBEAEHUS LUIMPOKMX UCCNeloBaHMI B obnacTu wen-
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koBoacTea (foHmatTn, 1890). 3Ta MHMUMATMBA NO KAKOM-TO NpUYMHe He bbina
B MOJIHOW Mepe peann3oBaHa, HO OTAEN LWeNKOBOACTBA BCEraa OpraHM30BbIBa-
€S Ha BbICTABKaX, MPOXOAMBLUMX B Noc/ieayowme rogbl B MOCKOBCKOM 300caay,
B T.4. Ha boTaHuyeckoi AKKnMMaTU3aLMOHHOM BbicTaBke B 1892 . n HObuneHom
AkknmMMaTtusaumoHHon BbictaBke MPOAXKP B 1908 r. [1ns 370l BbICTaBKM Obin
cneumanbHO COOPYXXeH HOBbIV [aBUNbOH WENKOBOACTBA MO NPOEKTY apXMTEKTO-
pa C.M. Epodeesa (Puc. 2).

Puc. 2. MaBnnboH LwenkosoacTsa

8 MockoBckoMm 300cany, 1908 .

(Moto u3 apxuBa MockoBcKoro 3o0napka /
Fig. 2. Pavilion of sericulture

on the Moscow Zoo, 1908.

Photo from the Moscow Zoo archive

[leMOHCTpUpOBaBLUMECS HA BbICTaBKE MPUEMbl BbIPALLMBAHUS LUETKOBUY-
HbIX YepBeil U Pa3MOTKM KOKOHOB HEM3MEHHO npueaekanu nyonuky (KykuH,
1908). MaBunnbOH LWEeNKoBOACTBA COXpaHsacsa B MockoBCKOM 300casy v B 1909 .,
M B HEM MpPOJO/MKANM YCTPAMBATLCS BbICTABKM LIENKOBOACTBA (30N0THULKMIMA,
1910). TakuM 06pa3oMm, LWEeNKOBUYHbBIE YEPBU U IN1EMEHTDI LLEIKOBOAHOM TEXHO-
Jlorun n 060pyaoBaHNS AEMOHCTPUMPOBANUCL B MOCKOBCKOM 300caay ¢ 1868-ro
no 1909 r., 1. e. 6onee 40 ner.

C 1928-ro no 1936 r. B «[MeparornyeckoM UHcekTapun» MoCKOBCKOrO 300-
napka, opraHnsoBaHHoM b.C. LLlep6akoBbIM, AEMOHCTPMPOBANCS BeCb MpoLecc
BbIKOPMKM M OKYK/IMBaHMS LIENKOBUYHbIX YepBeil. [peHa, nonyyaswascs ¢ Kae-
Kasa, OXXMBNsSNACk B 3 3Tana, npy 3ToM B MIHCEKTapuW BbIKapMIMBANOCh INCTbIMMU
wenkosuubl Ao 300 ryceHumy, TyTOBOrO Wwenkonpsga. ns storo B8 MOCKOBCKOM
300Mapke 6b1a co3paHa 60blas NAaHTaUMS WeENKOBMLbI, CNOCOOHas npokop-
muTb 10 1000 rycenuy, (LLepbakos, 1949).

B 2016 r. Bnepsble nocne 70-neTHero nepepsiBa B MOCKOBCKOM 300Map-
Ke Oblnn Npoao/mKeHbl paboTbl NO Pa3sBeAeHU0 U 3KCMOHUPOBAHUKD TYTOBO-
ro wenkonpaga (Puc. 3). C atoit uenbto B 000 «lneMeHHOe LLENKOBOACTBOY»
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(CraBpononbckuit kpai) bblna npuobpeTeHa rpeHa TYTOBOIO WenKonpsiaa nopo-
Ibl «<benokokoHHas 2». Ha Tepputopuu 300napka 66110 BbICaXXeHO 8 MOpO30yc-
TOMUMBLIX CaxeHLeB 6enoi wenkoBuubl 5-8-neTHero Bo3pacTa, npuobpeTeH-
Hble B yactHoMm nutoMHuke C.I. LeHTepesa (r. MockBa). JInCTbs 3TUX CaxeHLEB
B OrpaHUYEHHOM KONMYECTBE MCMONb30BaNCh A1 BbIKOPMKM MYCEHWL, MAAALINX
BO3pacToB.

[ns BbIKOPMKM TyCEHMUL, CTapwux BO3PacTOB BETKM LUENKOBWLbI Npeno-
CTaBnsAMcb 6e3B03Me3OHO COTPyAHMKaMM MwuuypuHckoro caga PrAY-MCXA
um. K.A. TummpsizeBa 1 yactHbiM nutoMHnkom C.IL LeHTepeBa. TeM He MeHee
OrpaHWMYeHHbI 3anac LIeNKOBWLbI MpuBen K HeobxoAMMOCTU MOUCKOB METOo-
[0B Hanbonee 3PPEKTMBHOrO ee CKApMAUBAHMS, 0COBEHHO Ha 3 MNaALWKMX BO3-
pacTax, Koraa JIMYMHKKM He yCrneBarT Npoeaatb CBEXMI KopM. Mcnonb3oBaHue
rOPU30HTaNbHO PaCMOJIOXKEHHbIX BETOK, BCTAB/EHHbIX B «OPXMAENMHbIE» MpPO-
6UpKM (NnacTukoBble NPOBMPKU C FEPMETUYHO 3aKpPbIBAKOLLENCS KPbILKOK) Ans
MNajlnX BO3PACTOB, a TaK)Ke BETOK, BCTAB/IEHHbIX B UCKYCCTBEHHbINA CcybcTpaT
«MPnopan», 4N CTapLIMX BO3pacToB [aN0 XOpOoLIMe pe3y/bTaThl: 0Tnana Heobxo-
AMMOCTb MHOTOKPATHOM CMeHbl KOpMa B TeYeHME [HS, MOCKO/bKY BETKM OCTaBa-
JINCb CBEXWMU AnnTenbHoe BpeMs. Ha 3Tux e BeTKax BNOC/IeACcTBUM NPOUCXO-
[MNa 3aBMBKA KOKOHOB.

OnHOBPEMEHHO C BbIKOPMKOM LUENKOBUYHbBIX YEPBEW Ha INCTbAX LUENKOBULbI
NpOM3BOAMIUCH OMbITbl MO BbIPALLMBAHMIO TYTOBOTO LIENKONPSAA Ha UCKYCCTBEH-
HbIX NuTaTenbHbix cpenax (UMNC). Kommepyeckue coctasbl UMC ang BbipalimBaHus
TYTOBbIX LIENKONPSAOB pa3pabaTbiBanuCh B NOCNEAHME TOAbl B PA3HbIX CTPAHaX
(UTtanusg, CLUA, Kutait u ap.), HO BCe OHM 3anaTeHToBaHbI. B CBA3M € 3TMM BO3HMKNA
noTpebHOCTb pa3paboTku AOCTYNHOro Ans ucnonb3oBaHus coctaBa UIMC Ha ocHo-
Be UMC, ycnewHo Mcnonb30BaBLUMXCS HAMK paHee A8 pa3BefeHus psaa opyrux
BM0B YeLlyeKpbIbIX (CM. HACT. COOPHMK). XOTS B pe3ynsTaTe NepBbiX SKCNepUMEH-
TOB MO MCNO/Mb30BaHWMIO HOBOrO OpuriMHanbHoro coctaBa MIMC xn3HecnocobHbIx
6aboyek nosy4yeHo He Bbino, HO OAUH M3 HECKONbKMX 3KCNMEPUMEHTANbHbIX Bapu-
aHToB UIMC oka3ancs nepcnekTMBHLIM AN AaNbHENLWMX UCCNe0BaHNN.

PesynbtaToM faHHOM paboTbl CTana HOBas CE30HHAs 3KCMO3MLUMS BCEX CTa-
[V pa3BWUTUS TYTOBOTO LUENKOMNPSAA Ha BbiCTaBKe «/HCEKTONUS» B NaBWU/IbOHE
«[T1upbl 1 6a6oYkKu», NpopaboTaBllasl C CepeauHbl MONS A0 CepeanHbl aBrycra
2016 r. B 3TOM naBuIbOHE 3KCMO3MLMS WENKONPSA0B Oblia CHOBA OTKpbITA Jie-
Tom 2017 r. B HECKONbKO n3MeHeHHOM Bupae (Puc. 4, 5). 3ta akcnosuums, gen-
CTBYHOLLAS HE TONbKO KaK CTaLUMOHApPHas, HO M KaK KOHTaKTHast (C AeMOHCTpaumeit
HaCeKOMbIX B 3KCMO3MLUMOHHOM 3a/1e Ha OTKPbITOM JIOTKE) Bbi3blBasia OFPOMHbIN
WHTepecC y noceTuTenel BCex BO3PacToB. B kauecTBe BMAa ANs MCMONb30BaHUS
B KOHTAKTHOM 3KCMO3MLMU TYTOBBIN LIENKONPSA, 0Ka3ancs UCKIYUTENbHO YL06-
HbIM He TOJIbKO B CBSI3M C BO3MOXHOCTbIO A1 NOCeTUTenemn noaepxartb B pykax
€ro KOKOHbI, HO M M3-3a TOro, 4To 6aboYKM U ryCeHULLbI 3TOrO BUAA MANONOABUX-
Hbl U CcOBepLUeHHO Be3onacHsbl (Puc. 6).

B pe3synbrate gaHHoi pabotel B 2016 . aBTOpaMu 6b10 nonyyeHo Gonee
200 KOKOHOB TYTOBOrO LIENKOMPSAQ, a TakxXKe 3MMYyILas rpeHa, kotopas byner
MCMNONb30BaHa ANS1 SKCMOHMPOBAHUS U NPOAOMKEHUS 3KCnepuMeHToB B 2017 T.
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Puc. 3. Camka TytoBoro wenkonpsaa (Bombyx mori), otknagbiBatowas siiua. Goto: E.H0. Tkauesa /
Fig. 3. Female of silkmoth (B. mori), laying eggs. Photo by: E. Tkacheva

Puc. 4. Hosas 3kcno3uums TytoBbix Wwenkonpsnos (Bombyx mori) 8 Mockosckom 3oonapke, 2017 . @oto: M.B. bepesuH /
Fig. 4. A new exposition of silkworms (B. mori) in the Moscow Zoo, 2017. Photo by: M. Berezin
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Puc. 5. KokoHbl 1 ryceHuLipl TyToBbIX wenkonpsgos (Bombyx mori) Ha 3kenosnumu, 2017 1. oto: M.B. bepesux /
Fig. 5. Cocoons and larvae of silkworms (B. mori) on the exposition, 2017. Photo by: M. Berezin

Puc. 6. E.10. TkaueBa npoBOAWT YpOK LUENKOBOACTBA Ai/1St NOCETUTENEN IKCNO3MLMM TYTOBbIX Luenkonpsaos. Moro:
M.B. bepesu / Fig. 6. E. Tkacheva holds a sericulture lesson for visitors of the silkworm exposition. Photo by: M. Berezin
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Summary

IS IT POSSIBLE TO BREED SILKWORMS IN MOSCOW?
THE HISTORY OF SERICULTURE IN THE MOSCOW Z00.
Elena Tkacheva, Mikhail Berezin

Entomology Dept. of the Moscow Zoo, Moscow, Russia

Silkwoth (Bombyx mori) appeared in the Moscow Zoo in 1868. Earlier
sericulture practices already existed in Moscow. After unsuccessful attempts to
create plantation of mulberry in the dominions of Tsar Alexei Mikhailovich
in Izmailovo in the late 17th century, new landings of white mulberry was
actively began in 1832 in different areas of the city, including on the boulevards
and in the Kremlin garden.

In 1878 in the Moscow Zoo took place Second Acclimatization exhibition
and was first organized the Division of Sericulture. To do this, at the main
entrance of the Zoo was arranged pavilion of sericulture. At the exhibition was
presented the Sericulture School of the Pokrovskaya community of Sisters of
Mercy in Moscow, which demonstrated equipment for obtaining of silkworm
cocoons and a large collection of different stages of development of silkworms
(Fig. 1).

For rearing of silkworms in the Moscow Zoo were made planting of frost-
resistant mulberry. In the 1890s, at the initiative of a famous zoologist Professor
Alexander Tikhomirov, who in 1886 first proved the possibility of obtaining
an artificial parthenogenesis in silkworms, conducted experiments with
Scorzonera hispanica (Compositae) for feeding silkworms.

Silkworms and elements of silkworm technologies and equipment was
exhibited more than 40 years at the Moscow Zoo — from 1868 to 1909 (Fig. 2).

At the "Pedagogical Insectarium” of the Moscow Zoo, organazed by Boris
Scherbakov, demonstrated the whole process of rearing silkworms from 1928 to
1936.The Insectarium received 300 silkworm cocoons per year. For this purpose,
in the Moscow Zoo was established a large plantation of mulberry, enabling to
feed up to 1000 larvae.

In 2016 for the first time after 70-year hiatus in the Moscow Zoo was
continued breeding and exhibiting of the silkworms (Fig. 3). For this aim
was acquired silkworm eggs of breed "Belokokonnaya 2" On the territory of
the Zoo were planted 8 frost-resistant white mulberry seedlings of 5-8 years
age, acquired in the private nursery. The leaves of these seedlings in a limited
number were used for feed of caterpillars of young instars.

For rearing of caterpillars of older instars the mulberry branches
were provided free of charge by employees of the Michurinsky garden of
the Timiryazev Russian State Agrarian University and by the private nursery
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of Sergey Shenterev. However, the limited supply of mulberry resulted in the
need to search for the most effective methods feeding of silkworms. The use of
horizontal branches, inserted into plastic tubes with tight-fitting lid for young
instars of silkworms, as well as branches, inserted into an artificial substrate
"Floral", for older instars, showed good results: branches remain fresh for a long
period time. On the same branches subsequently happened pupation.

Together with rearing silkworms on mulberry leaves were made experiments
on the cultivation of silkworm on artificial diet. Although on the use of a new
original composition of artificial diet no viable butterflies have been received,
but one of several experimental variants proved promising for further research.

The result of this work is the new seasonal exhibition of all developmental
stages of the silkworm. It has worked at the "Insecttopia” exhibition in July -
August 2016 and July - September 2017 (Fig. 4, 5). This exhibition acted not
only as a stationary, but also as a contact exhibition and aroused great interest
of visitors of all ages. As for the type of contact exposure silkworm it is of great
value not only in connection with the possibility for visitors to take in the hands
of the cocoon, but also due to the fact that butterflies and caterpillars of this
species are inactive and are perfectly safe (Fig. 6).

As a result of this work it was obtained more than 200 silkworm cocoons
in 2016 and wintering eggs, which will be used for exhibition and to continue
the experiments in 2017.
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OCTPbIE UHOEKLUMOHHBIE 3ABOJIEBAHMSA MPAMOKPbBIIbIX
HACEKOMBbIX (INSECTA: ORTHOPTERA)
nPn MACCOBOM PA3BELAEHUU

10.C. Tokapes?, U.B. Cenpepckuinl, A.B. lepyc?, M.B. Bepeaunn?>

1BeepoccHitCKkuit HayYHO-MCCNEN0BATENbCKMI MHCTUTYT 3awwmThl pactenuit, r. C-MetepBypr — Mywkuy;
2Q7aen 3HToMonorn MocKoBCKOro 300napka, r. Mocksa

MHorue Buapl NpaMoKpbinbiX HacekoMbix (Insecta: Orthoptera) npeacraens-
0T NPAKTUYECKUI MHTEpEeC Kak 0ObeKTbl MacCOBOrO KyNbTMBMPOBAHHMS B nabo-
paTOPHbIX U MPOU3BOACTBEHHbIX YCoBUsX. Llenbii paa capaHyoBbix (Acridoidea:
Acrididae) u csepukoBbix (Grylloidea: Gryllidae) ucnonb3ytoTca B Kayectse Kop-
MOBbIX KY/IbTYp, HEKOTOpbIE M3 HUX TaKXKe pacCMaTpMBAKTCA KaK NpoAyLeHTbl
nuwesbiX NpoaykToB. Cogep)aHWe CapaH4YoBbIX B KynbType HeobxoauMmo npwu
nposeaeHM 1abopaTopHbIX UCMbITaHUI CpeacTB 60pbObl C 3STUMU ONACHBIMYU Bpe-
autensamu cenbckoro xossicrea (Tokarev et al., 2011). Hekotopble capaH4oBble
CNY>KaT X035€BaMM NP MaCCOBOM HapaboTke NapasuToB, MPOM3BOAMMLIX iN Vivo
B KayecTBe OCHOBbI MUKPOBMONOrMYECKMX NPENapaToB A8 3aLUUTbl PaCTEHUIA.

Bo36yanTtenu MHMEKLMOHHbIX 3aboneBaHMil MEKOT TEHAEHLMIO K HaKone-
HWIO U NOBBILEHWUIO BUPYIEHTHOCTU B YC/IOBUSX MOBbILEHHOM CKYYEHHOCTH, YTO
XapakTepHO A1 MacCOBOro NpPOM3BOACTBA, B CBA3M C YEM UX HEraTUBHbIN 3¢-
(eKT Ha KyNbTypy HaCEKOMbIX MOXET ObITb BbIpaXKeH 3HAUYUTENIbHO CUIIbHEE, YEM
Ha ux nonynaumu, obutatowme B NpUPOAHbIX YCoBusx. [pucyTcTBue naToreH-
HbIX MMKPOOPraHW3MOB B KYNbType HAaCEKOMbIX MOXET ObITb CBA33HO C LeblM
PSiLOM PUCKOB, YIPOXALWMX Pa3MYHbBIM acnekTaM MX MacCoBOro pasBefeHus.
MHdeKLMOHHbIE areHTbl, Bbi3biBalOLME OCTPble 3a60/1eBaHUS U CNOCOOHbIE NON-
HOCTbH YHWMUTOXATb NabopaTOpHble Ky/bTypbl HACEKOMBIX 33 KOPOTKOE BpeMS,
Hanbonee onacHbl C TEXHONOMMYECKOW M SKOHOMUYECKOM Touek 3peHus. B kaue-
CTBE TaKOBbIX AJ1 NPSIMOKPbIIbIX HACEKOMbIX NPEXAe BCero cnepyer oTMeTUTb
BMPYCbl, Nopaxawwme cBepykoB. ONMCaHO CBbiWwe AECATU Pa3NYHBIX BUPY-
COB M3 CBEPYKOB, CpeM KOTOpbIX Haubosnbluee pacnpocTpaHEHWE M 3MU300T-
nyeckuin noteHuman umetot asa JHK-copepxawmx supyca: upugosupyc CrlV
n peHcosupyc AdDNV, a Takke PHK-copgepxalumnii nukopHa-nofo6Hbi Bupyc CrPV.
B oTHOWeHWM npuaoBMpyca CBEPUYKOB NOKa3aHa MX CMOCOBHOCTb BbI3bIBaTh 3a-
6oneBaHus penTuUIMin NpU annMMeHTapHOM KoHTakTe (Weinmann et al., 2007),
T. e. 6onbHbIE CBEPYKM MOTYT NPeacTaBNsTb BEPOSTHYIO ONACHOCTb U C BeTepu-
HapHOM TOUYKM 3pEHUS.

Hanbonee apdpekTnBHbIN MeToL 60pbbbl C 3TMMM 33a60NEBAHUIMU 3aK/HO-
4aeTcs B TOTAJIbHOM YHUYTOXEHUM 3aPAKEHHbIX KYNbTYp C MX 3aMEHOM Ha
3[0pOBble, OJHAKO NS OOMbLIMHCTBA OTEYECTBEHHbIX MPOWU3BOAMTENEN TaKOM
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CLeHapuil NpeacTaBnfeTcs TPYAHOBbLINONHUMbIM. CNOCOBHOCTb BUPYCOB K CyLue-
CTBOBAHUIO B NaTeHTHOM dopme cHmxaeT 3PpheKTUBHOCTb NpOodMNaKTUYECKNX
MepOonpuaTUiA, KOTOpble He CNOCOOHbI MPUBECTU K MOMIHOMY 0340POB/EHMIO 3a-
PaXXEHHOM KYNbTypbl.

Lpyras rpynna nHdekumi, 661CTPO Nepexoasmnx oT XpOHUYECKon GopMmbl
K OCTPOM, NpeacTaBieHa MMKpOCNopuano3amMu. MI3BeCTHO ABa BMAA MUKPOCTOPHU-
AW KYNbTUBMPYEMBIX CBEPYKOB — Paranosema grylli u3 oBynaTHUCTOro CBepYKa
Gryllus bimaculatus (Sokolova et al., 2003) u HeonucaHHbIN BUA, Microsporidium
Sp. U3 TOrO e X03guHa. Cnopbl MUKPOCNOPUAMIA MHOTAA LEeTEKTUPYHOTCS B TPY-
nax ceepykoB Acheta domestica, ogHaKo NMpPsSIMOM CBS3U MHBEKLMM CO CMEPTHO-
CTbIO HAaCEKOMbIX MOKa 06HAPYXMTb He yAaNnoch. MI3BecTHO, 4TO MUKPOCNOPUaUM
aKTUBHO NOAABAST UMMYHUTET HACEKOMbIX-XO351€B, BbI3blBas UX MOBbILLEHHYHO
YyBCTBUTENILHOCTb K ApyrnM natoreHam (Tokarev et al., 2007, 2011), uto MoxeT
CNYXXUTb MPUYMHOM AKTUMBALMM BUPYCHBIX MHDEKLMIA NMPU MUKPOCMOPUAMO3aX
CBEpYKOB.

Hanbonee M3BeCTHbIM BMA, MUKPOCMOPUAMI, MAPasUTUMPYOWMI Yy CapaH-
yoBbix — Paranosema (Nosema, Antonospora) locustae. OBHapyXXeHHbIN CBbILIE
60 net Hazag (Canning, 1953) 1 noka3aBlWW BbICOKYH BUPYNEHTHOCTb B OT-
HOLIEHMM LUMPOKOr0 Kpyra NpSIMOKPbIIbIX, OH pacCMaTpUMBAETC Kak Mnpoay-
LLeHT MUKpobBMonorMyecknx Cpeacts 3awmTbl pacteHuii (Lomer et al., 2001).
Ero noppepxaHue in vivo OCylLeCTBNSIETCS B KyNbTypax MpPSIMOKPbIAbIX METo-
[LOM 3KCNEPUMEHTANIbHOIO 3apaXkeHus. Takxke B pasnnMyHbIX BUAAX CaPaHYOBbIX
M3 MPUPOLHbIX UCTOYHMKOB BbIABNEHbI APYrME MMKPOCNOPUAUU, B TOM uucne
(Tubulinosema marrocanus) “3 MapOKKCKOM capaHuu, Dociostaurus marrocanus
n T. acridophagus 3 amMepuKaHCKOM capaHuu (Schistocerca americana). Mukpo-
CnopuamMv  OaHHOM rpynnbl  XapaKTepW3YKTCS BbICOKOM arpecCMBHOCTbIO
M CNOCOBHOCTBIO K CMEHe X035€eB, B CBSA3M C YEM UX MPUCYTCTBUE B KYNbTUBUPYE-
MbIX HaCEKOMbIX MOXET ObITb OMACHO U C MEAMLMHCKON TOUKM 3pEHUS, 0COBEHHO
C YYeTOM MCMONb30BaHUS CapaHY0BbIX B NULLY YenoBekoM. B nocnepgHee Bpems
BbISIBIEHO Y)Ke [Ba C/Ty4ast NOPAXKEHMUS NII0AEN C HApYLWEeHUAMU UMMYHHOM cucTe-
Mbl OMCCEMUHUPOBAHHBIM MUKPOCMOPUAMO30M, BbI3BaHHBIM 3TUM MapasuTamu
(Tumodpees, 2015). MNpu 0BHapy>XEHUU MUKPOCMOPUAUIA B KYNbTYpe HAaCEKOMBbIX
HeobxoAMMa MX CBOEBpEMEHHas MAEeHTUDUKALMS MeToLaMU MONEKYNspHO-
reHeTMYeCKoro aHanm3a C Lenblo YCTaHOBNEHUS GUNOreHeTUYeCKoro rnosoxe-
HUW$I, NO3BONSIOLLErO OMPeaenUTb UX NPUHALNEXHOCTb K NMOTEHUMANBHO OMACHLIM
A9 YenoBeka rpynnam napasutoB 3TOro TUNa.
lModdepmaHo epaHmom PH® 16-14-00005.
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Summary
INFECTIOUS DISEASES OF ORTHOPTERAN INSECTS (INSECTA:
ORTHOPTERA) UNDER LARGE-SCALE PROPAGATION
Yuri Tokarev, Dr.2, Igor Senderskiy, Dr.t, Aleksei Gerus?, Mikhail Berezin?

The All-Russian Institute for Plant Protection, St-Petersburg-Pushkin;
2Entomology Dept. of the Moscow Zoo, Moscow, Russia

Numerous species of orthopteran insects are important as large-scale
propagation objects under laboratory and industrial conditions, as they are used
for feed and food as well as for pest control studies. The infectious disease
agents tend to accumulate and increase virulence in mass-rearing facilities and
thus be more dangerous for insect cultures as compared to natural populations.
Pathogens causing acute diseases are most dangerous for insect cultures which
can be totally devastated within a short period of time, and in this context
cricket viruses should be mentioned first of all. Over a dozen of different viruses
are described from crickets, and among them two DNA-containing (iridovirus
CrlV and densovirus AADNV) and one RNA-containing picorna-like virus CrPV
are prevailing. Cricket iridovirus is infective for reptiles, so that diseased insects
are dangerous from the veterinary point of view. The most effective control
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measure is total elimination of infected cultures followed by their replacement
by healthy ones. The ability of viruses to persist in latent form decreases
the efficacy of prophylactic measures.

Other group of pathogens able to develop acute diseases is microsporidia.
There are two species of microsporidia of cultivated crickets: Paranosema grylli
and undescribed Microsporidium sp., both from Gryllus bimaculatus. The locust
parasite Paranosema locustae is described from cultivated Locusta migratoria,
itis able to infect a huge number of acridid hosts. Other species of microsporidia
infecting locusts in nature belong to the genus Tubulinosema, which include
highly aggressive forms with host switching ability. For example, Tubulinosema
acridophagus from Schistocerca americana, is an agent of human disseminated
microsporidiosis. As locusts are used for feed and food, microsporidia pose
danger to vertebrates, including human. Molecular analysis is inevitable for
precise species diagnostics and biosafety issues.
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WHCEKTHAS AJUTEPTUA: COBPEMEHHbIA B3MNAL
HA MPOBJIEMY
T.T. ®epockoBa, [1.B. La6aHos, A.U. MapTbiHOB

THL, «MHcTUTYT MMMyHORorumy OMBA Poccum, . Mocksa

WHcekTHas anneprus — annepruyeckne peakumu, BOSHMKAKLWmMe nNpu yxane-
HUSIX, YKYCaX HAaCEKOMbIMU, MPU CONPUKOCHOBEHWUMU C HUMM, BABIXAHUM YACTULL, Ten
HaCeKOMbIX U/WNK NPOLAYKTOB UX XXM3HeLedaTeNbHOCTU. HacekoMble CyLLecTBYHT Ha
nnaxeTe yxxe 6onee 400 mnH net. B HacToswee Bpems m3BecTHo Gonee ogHOro
MWIMOHA BUAOB HACEKOMBIX, TPU 3TOM NpeACTaBUTENN He MeHee 12 oTpsaaoB 06-
NajatoT cnocobHOCTbIO BbI3biBaTh IgE-06ycnoBneHHbIe annepruyeckue peakumu.

HacekoMble BCTpeYaloTCs MPaKTUYECKM MOBCEMECTHO, BK/KOYAs Xunuiue
4yenoBeKa, pacnpoCTPAHAOTCA Ha 3HAYMTE/bHbIE PACCTOSIHWUS HE TObKO MyTEM
aKTMBHOrO nepeneTa, HO M 3a CYeT MaCCMBHOMO NepeHoca C MOMOLLbI BETPa,
a TakXke NOCpeacTBOM (PUKCALMU Ha KOXHbIX MOKPOBAX XMBOTHOMO UK Ye-
NOBEKa M MoC/iefyloLero X nepeHoca npu nepeMeLLeHn MaeKonuTaLWwmx.
B sHTOMOnoOrnyeckn HebnaronpusaTHbIX 30HaX BEPOSTHOCTb YXKaneHUs, yKycoB
M KOHTAaKTOB C HAaCEKOMbIMU U MNPOAYKTAMMU UX XWU3HeoeaTenbHOCTW BecbMa
BbICOKA, YTO 0OYCNaBMMBAET MOBbLIWEHHYK CTEMEHb pUCKA CeHcMbunusaumm
K annepreHaM HaceKOMbIX U HEepeaKO CNYXMT NPUYMHON POPMUPOBAHUA UH-
CEKTHOM anneprum.

Ocobyto aKTyanbHOCTb U KNIMHUYECKYH 3HAYMMOCTb NPEACTaBNsAOT peakLmm Ha
S0, NepenoHYaTOKPbIbIX HACEKOMbIX, YTO CBA3aHO C TSXKECTbI0 U CTPEMUTENBHOCTBIO
Pa3BUTUS YTPOXKAIOLLMX XKXM3HWU CUMMNTOMOB, Pa3BMBAIOLLMXCA NOCAE YXKANEHUS.

B Haluel cTpaHe pacnpoCTpaHEHHOCTb anneprum Ha yaneHus HaCeKoMbI-
Mu cocTasnseT 0,4-8%. B EBpone BbipaXKeHHble MECTHbIE peaKLMK Ha YXKaneHus
HaCeKoMbIMK COCTaBASOT OT 2,4 0o 26,4% HaceneHns EBponbl B Lenom. Pacnpo-
CTPAHEHHOCTb e CWUCTEMHbIX peaKUMi Ha YXKaneHWs nepernoHYaToKPbUIbIMU
HaCeKoMbIMM B €BPOMEMCKMX CTpaHax coctaBnsieT ot 0,3 po 8,9%, 8 CLIA —
ot 0,5 0o 3,3% B obwen nonynaumn. o faHHBIM HAWKMX UCCNEA0BAHMI, YAaCcTOTa
CMCTEMHbIX peakumi gocturaet 5,3% cnyyaes peakumin Ha yxaneHus. CMepTenb-
Hble C/lyYaun OT YKaNeHUM HacekoMbIMK 3aduKcnpoBaHbl ¢ Yactoton 0,03-0,48%
Ha 1 M/IH XuTENnen exeronHo.

Hanbonee anneproonacHbiMK SIBASKOTCS MpenctaBuTenn ceMencts Apidae
(MepoHoCHas nuena, wmenu u ap.), Vespidae (Hactosiwme, M CKNag4yaTokpbiible
OCbl, B T. 4. AONMXOBECNYbI, LWUEPLIHU U Ap.), @ TAKXKe NpeacTaBUTeNM CEMENCTBA
Formicidae (MypaBbM). Tonbko KEHCKME 0cOBM OTpSAa NepenoHYaTOKpPbIIbIX 06-
NafaT MOAMMUUMPOBAHHBLIM AALEKIAAOM, CAYXKALLMM XKangawmM annapaToM.
Muenbl M WMenu xanaT Tonbko npu 3awwmte. Lmenu (p. Bombus) xanst kpaiHe
penko. M3 Bcex nepenoHYaToKpbiibIX TONbKO MefOoHOCHbIe nuenbl (Apis mellifera)
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MMeIoT 3a3y6peHHOe Xano, KOTOpoe OCTAETCS NPU YXKaNeHWUM B TeNe XepTBbl, YTO
NPUBOAMT K TMBENM HaCeKOMOro.

HopmManbHas peakums KOXK Ha yxKaneHue — 310 601eBOi CUHAPOM, MECTHbIN
BOAABIPb B AMaMeTpe A0 5 MM, HebONbLION OTEK, pa3MepOM HECKO/IbKO CaHTU-
MeTpoB B Anametpe. Kak npaBmio, CUMNTOMbI yXKaNeHus y 340pOBOro Yenoseka
MCYE3al0T B TEHYEHME HECKONbKMX YacoB. [1py pa3BuUTMM MeCTHOM annepruyeckon
peakLuu OTeK LepMbl U TMMepeMmns B MecTe yxaneHus umetoT auametp 10 cm
n bonee, coxpaHaoTC Bonee CyTOK M COMPOBOXAAKTCSA CUMbHLIM 3yaoM. OTek
B NMONOCTM pTa M ropna CJIYXXMT ONACHbIM MPOrHOCTUYECKUM MPU3HAKOM, T. K. MO-
XeT npusectn K acdhukcuun. CucTeMHble annepruyeckme peakumMu BblpaXaroTcs
reHepanM3oBaHHOM CbIMblo, 3yA0M, HeaoOMOraHueM, b6ecnokorcTeom. B cnyyae
NPUCOEAMHEHUS K 3TUM CMMMTOMaM MpPOSBJEHU AHTMOHEBPOTUYECKOIO OTeKa,
rONOBOKPYXXeHUs unn 6onu B 061acTu cepaua, XkMBoTa, ANCNENCUYECKUX SABNEHUI
peakLus pacLeHUMBAETCS KaK BblpaXeHHas. Tskenas reHepanu3oBaHHas peakums
MOXET TaKXe MposBAATbCS B BUAE AMCMHO3 (OAbIWKM), Aucdarmm, oOXpunioctu
rosoca, otTeka roptaHu, 6poHxocnasma, 4yyBctea 6ecnoKoicTBa.

AHadMNaKTUYECKMIA LIOK MOXET Pa3BWUTbCS B TEYEHME HECKONbKUX CEKYH.
WM MUHYT nocne yxaneHus. KnMHuyecku nposiBnsietcss yaylwbeMm, TOLWHOTOW,
PBOTOM, NAAEHNEM apTeEPUANbHOMO AABNEHWS, HEMPOU3BO/bHbLIM HEAEPXKAHMEM
MOYM U Kana, LMaHo30M, KONNancoM, notepei co3HaHus. CMepTb MOXeET ObITb Bbl-
3BaHa KONINAMNCOM Unn 06CTpyKLMEN AbIXaTeNbHbIX MyTen.

OpHako ecnu € NpefcTaBuUTeNsIMM OTPSAAA NEPENOHYATOKPbISbIX BO3MOXHbI
N1 CNOpaAnYeCcKne KOHTAKTbl, TO C HEXaNsALWMMM HACEKOMbIMU U NPOAYKTa-
MU UX XXU3HEAEeSTeNbHOCTU YeN0BEK KOHTAKTUPYeT ropasfo Yaue. Hexansawue
HaceKoMble MOXHO YC/I0BHO pasfenuTb Ha CaeayloLlme rpynnbl: HeKycatowme
(MOTbINb U Ap.), Kycatolme (TapakaHbl U Ap.), KPOBOCOCYLUME (KOMApPbl, MOCKUTbI
n ap.).

Mo cnocoby ceHCMBUAM3aUMM Pa3NNYAIOT CleayoLmMe NyTn nonagaHus an-
NepreHoB HeXanslmMxX HaCEKOMbIX B OPraHM3M: CO CIOHOM (CEKPETOM CTHOHHbIX
Xenes) Npu yKycax HaceKoMbIX OTpsAa ABYKPbUIbIX (KOMapbl U Ap.); MHranaum-
OHHbIM MYTEM MPU NOMALAHMM YellyeK HACEKOMbIX U METaBONUTOB MHCEKTHOTO
NMPOUCXOXAEHUS B COCTaB AOMALUHEN MbiAn, NPU HEMOCPELCTBEHHOM KOHTaKTe
C HaceKoMbIMU, B YaCTHOCTH, C MpeacTaBuTenamm otpaaoB Blattoptera — Tapaka-
Hamu, Lepidoptera — 6aboukamu, Trichoptera — pyyeitHMKamMm M npeactaBuTens-
MW OpYrux OTpsSA0B. Kaxapli BUA, HACEKOMbIX MMEET CBOK 3KOMOMMYECKYHO HULLY,
CBO cpeny 06uTaHus. Bo3HMKaLOT Lenble coobLLecTBa HACEKOMbIX, 3aCENSOLMX
onpeaeneHHble TeppuMTOpUN. B 4acTHOCTH, MHCEKTHAS dayHa XUWLLA YenoBeka,
YC/IOBHO MOJTYYMBLUAS HA3BaHME KBHYTPUXMUIIULLHOWY», UMEET OnpefeNeHHbl BU-
[0BOV cocTaB. K Tak Ha3biBAaeMbIM «BHYTPUXMIULLHBIM® HACEKOMbIM OTHOCSTCS:
MYXW, TapaKaHbl, KNOMbI, BLUW, MOJb, XXYKU U Ap. KOMNOHEHTbI Ten u MeTabonutbl
3TUX HACEKOMbIX SIBASIKOTCSA UCTOYHUKAMU aNNIEPreHoB, B TOM YMciie U B COCTaBe
LOMaLLIHeNn Nbln.

Annepruyeckue peakuMu Ha HeXanswux Hacekombix BbisenstoTca y 17%
J1L, CTPAZAKoLLMX aTONMYECKMMM 3a60n1eBaHUAMU. Y BONbHBIX BbISBNSETCS pas-
BEpHYTas annepruyeckas MeCTHas peakuus B BUAe 0TeKa, Pe3KOro NoKpacHEeHMs,
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00pa3oBaHMs 31eMeHTOB Manyne3HoM MAW BONABIPHOM CbiMKM HAa KOXe B Mec-
Te yKycoB. BcTpeuatoTcs HeafekBaTHble peakuMM Ha YKYC OAHOro0 HaceKoMo-
ro: OT MMraHTCKON MHPUABTPALMM HA MeCTe YKYCa, COXPaHSOLWENC B TeYeHue
3-4 Hepenb (80 2 MecsLEB), 4O CUCTEMHBIX NPOSIBIEHUI B BUAE reHepann30oBaH-
HOW CbINW, MPUCTYNOB yaywbs. Hepeako pacyecbl MeCT YKYCOB UHPULMPYIOTCS
6akTepuanbHoM Gropoi. Ha yKycbl KpOBOCOCYLUMX HacekoMbix (610X, KOMapoB
W Ap.) peaKo BO3HUKAET aHaPUNaKTUYECKUI WOK, OLHAKO TakMe Cilydyan oTMeYe-
Hbl B IMTepaType. B cnyyae MHOXECTBEHHbIX YKYCOB MOTYT OTMEYaTbCs MPU3HAKK
MHTOKCUKaLMK: NOABEM TEMNeEpPATYpbl TeNa, NIMX0PaaKa, rofnoBHas 60nb.

[lokazatenbCcTBaMm HanMuUs anneprum K HaCeKOMbIM SBNSKOTCA: CBA3b Kn-
HWYECKMX NPOSIBNEHUI anneprum C yKyCOM HaCeKOMOro, MO3UTUBHbIE KOXHbIe
TEeCTbl M HAaZIM4ME B CbIBOPOTKE KPOBU H0MbHbIX cneumduyecknx IgE K MHCEKTHBIM
annepreHam.

JleyueHune anneprum K HaCEKOMBIM CKNAAbIBAETCS U3 CMMNTOMATUYECKON Te-
panuu oCTpON peakumm U cneumdryeckor anneproBakuuHaumm nevebHoiMu an-
nepreHamu (U3 siaa oc, Nyesn, Ten KOMaposB 1 ap.).

CuMnTOMaTUYEeCKas Tepanus NPOSBAEHMI MHCEKTHOM anneprum yaule Bcero
NPOBOAMTCSA BpayaMu «CKOPOM NomoLum» u 6onbHuML, 0bwero npoduns. Cneuu-
duueckas anneproBakuUMHaLMUS MOXET NPOBOAMTLCS TONbKO CMeLMannMcToM-an-
Neproniorom.

JleueHue ocTpbixX annepruyeckux peakumm

Mpw yxaneHum (yKyce) HACEKOMbIM BO3MOXHO BO3HUKHOBEHME aHabUNaKTK-
YeCcKMX peakuun (BnioTb A0 pa3BUTUS aHapunakTMyeckoro woka — AlL). OcHos-
Hoe ycnoBue npoBeneHuns Tepanuu AL — 310 6e30TnaratenbHoe U Mo BO3MOXK-
HOCTU OAHOBPEMEHHOE BbINOJHEHWE CEAYIOWMX OCHOBHbIX MPOTUMBOLIOKOBBIX
MeponpuUaTUIA:

- OCTaHOBKa MPOHWUKHOBEHUS annepreHa (84a/CoHbI HACEKOMOr0) B opra-
HW3M, TEepanus agpeHoOMMMETUKaMu, obecneyeHne NpoXoaMMOCTH AbIXaTeNbHbIX
nyTen, Tepanus rniokokoptukoctepounaamu (MKC), cumntoMatnyeckas tepanus;

— NpY YXKaneHUn (YKyCce) Ha KOHEYHOCTb CedyeT HANOXMUTb XKIyT Bbllle MecTa
yXXaneHus (ykyca), Xonof Ha MecTo YXXaneHus (yKyca), npu yKaneHuu — yaanutb
»ano nyesnbl, 06ecneynTb NOKOM U BO3BbILIEHHOE MOJIOXKEHUE KOHEYHOCTH, B KO-
TOpYH NPOM30LLNO yXaneHue (YKyc).

JlekapcTBeHHas Tepanus: HopanuHeppuH, 0,1% p-p, n/k 0,1-0,3 mn, ogHo-
KpaTHO, unu snuHegpuH, 0,1% p-p, n/k 0,1-0,3 mn, 0o4HOKPATHO; dekcamemasoH
B/B, 8—32 Mr, unu npedHuU30/10H B/B cTpyinHo, 90-120 mr 1 p./cyT.

JleyeHne CUCTEMHbBIX annepruyeckux peakumin Ha yxxaneHue nepenoH4aTo-
KpbLbIMU MPOBOASAT NOJ, BpayebHbIM KOHTPONIEM B Nanate WUau OTAENEHUU UH-
TEHCUBHOM Tepanuu.

JleyeHne MecTHbIX peakuMit Ha YKyCbl KPOBOCOCYLLMMU HACEKOMbBIMU ULEH-
TUYHO JIEYEHUIO TAKOBbIX NPW TMNEPUYYBCTBUTENBHOCTU K aNnepreHaM Xansimx
nepenoHYaTOKpPbUIbIX. YUUTbIBAs, OAHAKO, MPEBAZIMPOBAHME pEAKLMI nepexon-
HOro ¥ 3aMeAaJ/IEHHOro TUMOB MpU 3TOM GopMe annepruu, K neyebHbiM Meponpu-
aTnaM 0006aBngT npenapatbl KanbLUMs U pymuH AN YMEHbLUEHUS COCYLUCTOM
NPOHULLAEMOCTH, NPU HEOOXOAMMOCTM HA3HAYAKT UJIM YCUIMBAKOT TTHOKOKOP-
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TUKOCTEPOUAHYIO Tepanuio. JleueHne CUCTEMHBIX annepruyeckux peakumii Ha
YKYCbl KPOBOCOCYLLMX HACEKOMbIX MPOBOAST C Y4eTOM Tuna peakumu. [insa ky-
MUPOBAHUS CUCTEMHOW peakLMuM HEMEANEHHOro TUNa NPUMEHSIT a0peHasuH,
CUCTEMHbIE TNTIOKOKOPTUKOCTEPOUAbI, AHTUIMCTAMUHHBIE Mpenaparbl, Npu sBne-
HMsX BpoHxocnasmMa — 6POHX0CNA3MONUTUKM; APYrMe NpenapaTtbl HA3HAYaKTCA
no nokasaHuaMm. [Jo3bl BBOAMMbIX NPENapaToB ONpeaenstoTcs TKECTbO KIAUHK-
YecKux NposiBNEHUN. g KynupoBaHMs peakumii nepexofHOoro (3aMeLneHHoro)
TUNA agpeHaNnuH He NpUMEHSIOT. Icnonb3yioT MaBHbIM 06pa3oM KOPTUKOCTEpPO-
WIHblE, aHTUIMCTaMUHHbIE MpenapaTsl, NpenapaTbl Kanbuus. [1o3bl U CXeMbl UX
onpenensioTCs TSHKECTbIO M YNOPCTBOM PeLUAUBUPOBAHUS PEAKLIUMN.

B coBpeMeHHOW KAMHMYECKOM NpakTMKEe LUMPOKO MCMOMb3YHTCS aHTUIUCTa-
MWHHble npenapaTtbl — 6n1okatopbl H1-rmctammnHoBLIX peuenTopos 1-ro 1 2-ro no-
KONEHMS KaK OTeYeCTBEHHbIX, TaK M 3apybexHbIX papMaLeBTUHECKMX KOMMAHWUN.
Bbibop aHTUrMCTaMMHHOIO NpenapaTta, Cnocob BBeAeHUs U 1033 3aBUCST OT BO3-
pacTa, CTeneHu TsHkecTn 3aboneBaHns U CTaiMu ero pa3BUTUS, OT HANIMYKUS COMyT-
CTBYHOLLMX 3200N1€BAHMI U UHOMBUAYANBHOW NEPeHOCMMOCTM NPenapaTos 1 Ap.

AnnepreH-cneumduueckas ummyHotepanus (ACUT) aensetcs MeToaoM Bbl-
6opa A9 NeYeHns MHCEKTHOM annepruu. JaHHbIM MeToA Tepanuu oCyLLeCTBNSET-
€S BPa4OM-anneprosioromM B Cneuuasn3MpoBaHHOM anjieprosoruyeckom Craum-
OHape Mpu HanW4uUKM OTLENEHUS UHTEHCUMBHOW Tepanuu, T. K. CyLLeCcTBYeT yrpo3a
CUCTEMHbBIX U aHaPUNAKTUUYECKUX peaKLMIA Ha BBEAEHNE MHCEKTHbIX aNlfiepreHoB.
ACUT gBngeTcs MeTOoLOM MATOreHETUMYECKOW Tepanuu, NO3BONSOWMM CHU3UTb
MOBBILEHHYK YYBCTBUTE/IbHOCTb OPraHU3Ma K annepreHam Hacekombix. ACUT
NPOBOAMTCS BHE CE€30HA BblIETA HACEKOMbIX.

MUWHMManbHas NPOLOMIKUTENBHOCTb NAaTOFEHETUYECKOrO IEYEHUS COCTABNS-
eT 3-5 nert. MNocne npoeeneHHon ACUT peakums Ha NOBTOPHOE yXaNleHue OTCyT-
creyeT y 90% naumenToB, nonyunswmx CUT annepreHom m3 gaa oc, 'y 75-80%
60nbHbIX, NEYEHHBIX S40M MYern.
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Summary
INSECT ALLERGY: A MODERN APPROACH
Tatiana Fedoscova, Dr., Dmitry Shabanov, A. Martynov
The Immunology Institute, Moscow, Russia
Insects are ones from the oldest members of the Earth fauna. Some of
them can be a source of allergens, causing insect allergy. This presentation
lists the existing publications on insect and insect waste allergy, and describes
the urgency of this problem. It also lists clinical and laboratory criteria for

detecting this kind of allergy, and shows primary approaches to treatment and
prevention.
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O0b NCTOPUU CO3OAHUA MHCEKTAPUYMOB B ANMNOHUU
MuHopy fla3uma

MoueTHbIl AupekTop NHcekTapuyma «Mup HacekoMmblx [yHMay,
KOHCYNbTaHT AAnoHckoi Accoumaumm Mucektapuymos, [yHma, Anoxus

MepeBop ¢ snoHckoro: Xupoko Koasuma, . Tokuo, inoHms’

B 3ToM rogy MHe ucnonHunocb 86 neT, M 9 nNogyMan o TOM, Y4TO NONYYUN
LWAHC OMNSIHYTbCS Ha BCHO CBOK XM3Hb. [IBa roga Hasag s BAPYr NOAy4Ywn OT 3a-
Benytouiero OTaenom sHToMonorun MockoBckoro 3oonapka Mmxaunna bepesuHa
MUCbMO MO 3N1EKTPOHHOM noyTe. B HeM BbiN0 HaNUCaHO, YTO Y HEro eCTb XeNaHue
BCTPETUTLCS CO MHOW U YBUAETb CBOMMMU Nasamu MHcekTapuym npu 3oonapke
Tama n UHcekTtapuym «Mup HacekoMbix yHMa». Mbl ¢ nepeBogumuernt XMpoko
Kopsuma BcTpetunmce ¢ HUM 1 EneHolt TkayeBoi, 3aBeayioLLein CEKTOPOM Tponu-
yecknx 6abouek, B asponopty Hapwuta B . Tokno. Mbl BMecTe noexanu B npedek-
Typy [yHMa 1 nokasanu um Haw MHcekTapuym «Mup HacekoMmbix [yHMay, a 3ateM
nocetunu MHcektapmyM B 3oonapke Tama.

S1 ctapanca nogpobHO OTBEYaTb HA MHOrOYMC/IEHHbIe BOMpOChl Muxauna
n Enexbl. B nione 2016 r. 9 nonyunn nucbMa n3 MockBbl OT Muxauna m oT -xu
Xupoko. Okasanocb, 4to ¢ 10 no 15 okTta6ps B . MockBe ByaeT NpoOBOAUTLCS
6- MexayHapofHbli ceMuHap no 6ecno3BoHO4YHbIM EBpasuiickoi pervo-
HaNbHOM accouMaLumn 300MapKOB U akBapuyMOB, B KOTOPOM MeHs NpuUrnacunu
Yy4acTBOBATh. 1 HMKOrAa He 6bln B MOCKBE, 04HAKO MHe yxe 6onblie 80 neT, 1
MHEe MOKa3anocb, YTO Jiyuylle BO3LEPXATbCS M 0TKA3aTbCs OT npurnawenus. Ho
S CKOMMPOBan NepByl CTpaHMLy MOEro nacnopra, NoayyeHHoro 9 nert Hasag
Ang noesnku B Kocta-Puky, M 3anonHUn aHKeTY y4acTHWMKA ceMuHapa. S nocnan
nx r-xe Xvpoko Kogsuma ¢ npocbboi, 4tobbl OHa noexana co MHoW B MOCKBY,
T. K. B C/lyyae ee cornacus g cMor Obl y4acTBOBaTb BO BCTpeye B MOCKOBCKOM
3o0napke.

HemHoro o cebe u noaax, KOTopble NpUBeIM MeHS K HACEKOMbIM

S1 poamnca B 1930 r. B 1. Tokno. MHe 6bino 11 net, korga SAnoHus Havana
BOWHY NPOTMB Takow B0NbLLIOM CTpaHbl, Kak AMepuka. 1 nocTynun B CpenHto
LWIKO/Y, HO N0 MOBMIM3aLMKM HE TONbKO CTYAEHTaM, HO U LUKONbHWKAM NPUXOaM-
nocb pabotaTh Ha MeTanaypruyeckom 3asope. Kaxabld aeHb 6bliv CTpallHble
BO3AYyLHble Hanetbl,a 10 mapta 1945 r.3a oanH aeHb nornbnaun 120 Toicay nogen
B Tokno. Hawa ctonunua TokMo cTana BbXKEHHbIM nonem, n 15 asrycta 1945 .
SANoHUs KanuTynuposana. Manbuuk, NOOUBLLMIA HACEKOMbIX, HE MOT COBMpaTb Nx
B 3TV oAbl U ene-ene BbbKWI.

* MoparoToBka nepesoaa K nybavkaLuu B HacTosiweM c6opHuke: M.B. bepesuH.
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Puc. 1. Cnesa Hanpaso: E. Tkauesa, K. Tabata, [I-p M. fln3uma, X. Kon3uma u M. bepesut Bo Bpems nocelenmst MHcektapuy-
Ma B 3oonapke Tama, 2014 r. (doro: £1. Tomura) /

Fig. 1. From left to right: Mrs. E. Tkacheva, Mr. K. Tabata, Dr. M. Yajima, Mrs. H. Kojima and Mr. M. Berezin during a visit to the
Insectarium of the Tama Zoo, 2014 (photo by: Y. Tomita)

Nocne BOWiHbI S NpoLlen MeAoCMOTP, MO Pe3y/bTaTaM KOTOPOro MHe CoobLwm-
n,uTo 5 6oneH TybepKynesoM 1 UTO MHe Henb3s XOAUTb B LKony. Hurae He 6bino
HW eAbl, HW NEKAPCTB, U MO3TOMY MHE MPUXOAMIOCh TONIbKO TUXO NiexaTb AoMa.
W BApyr 9 BCMOMHWA, YTO MHTEPECYCb HACEKOMbIMU, MU Hayan MpoBOAMTb 33
HUMW HabnoaeHNS, BbIXOAS B HAXOAMBLUMECS Henoaaneky none v powuuy. MNep-
BOV Moei paboToii Hbin0 onucaHme uukna passuTms 6aboyukmn-napycHmKa.

Korga s cHoBa cMOr XOAMTb B CPEHIOND LWKOAY, NPOM30LLIa 3HaMeHaTe/lbHas
[N MeHs BCTpeya ¢ npenojasaTeneM r-HoM LlyHamuuy Agatu. 3ToT Monofon ve-
nosek 6bla CneunanncToM No UCCNenoBaHMI0 XXyKoB-cTapunmHug Staphylinidae
(sn. — xaH3Kakycu) M NpenoaaBan Takxke B TOKMACKOM YHUBEpPCUTETE CENnbCKO-
ro xo3aicTea. B To BpeMs Monopple yuntens u yyeHble 6bLIM MOBUNU30BAHDI,
W B YHMBEPCUTETE OCTaNMCh TONbKO CTapluve npenogasartenu. MIM npuxoamnoch
npenofaBaTh AaXe B LKOMaxX, XoTs 6bl pa3 B Hegento. [Jo nosiBneHuns atoro npe-
nopasartens g cobupan He3HaKOMbIX MHE HACEKOMbIX M MONpocun, Y4tobbl OH
onpenenun ux. 1 NpUroToBun eMy BONpOChl O TOM, KaK1e KHUMM HaZo YMTaTh Mo
3HTOMONOIUK, TAE MOXHO COBbupaTtb HacekoMbix U Ap. OH oYeHb BHUMATENbHO
YUYUn MeHs, U f Jaxe XOAun K Hemy B YHuBepcuTeT. M oaHaxAabl 9 3auHTepe-
COBa/ICS HAaCeKOMbIMM, KOTOpble easdT NIMCTbA paecta otamnyHoro (Potamogeton
distinctus) (N. — XMPYyMyCHUpPO), UX IMYUHKM HAXOOATCS MeXay ABYMS ero NCTbs-
MW 1 ApendyroT N0 NOBEPXHOCTU MNpyaa. 3TO ObiAM XMBYLLME B NPECHOM Boae
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ryceHuupbl 6abouku-orHeBku Elophila interruptalis (an. — MmagapaMusyMmaura) us
ceM. TpaBsHbix orHeBok (Crambidae). 1 Habntogan 3a HUMK 2 roaa v 3anucbiBan
HabnoaeHUs 33 UX XKM3HbIO, @ 3aTEM YUMNICS Y HEro, Kak Hafo MMCaTb CTaThbio.
Koroa s nonHOCTbO Hanucan ee, M34aTeNbCTBO «XOKYPIOKaH», KOTOpOe BbiMyC-
KaeT exxeMeCa4Hbli XypHan «HoBas aHTOMonorns», 06baBMNO NepBbii KOHKYPC
HabnoaeHWN ona CTyaeHToB. YunTenb AgatM pekoMeHA0BaNl MHE y4acTBOBATb
B 3TOM koHKypce. OH cKasan, 4To 9 Kak pa3 Noaxoxy Ans 37oro. § paxe He
3HaN 0 TOM, CKONbKO CTYAEHTOB Y4aCTBOBANO B KOHKypce. B TeueHue 15 mMuHyT
S pacckasbiBan O CBOMX HabnogeHMsIX 3a NPecHOBOAHOM 6ab04KOM-OrHEBKOM
E. interruptalis, noka3biBasi CBOM PUCYHKM.

B 3ane Tbicaum nogen cnywanm y4acTHMKOB KOHKypca. B pesynbrate KOHKYp-
ca oTobpanu 5 y4acTHUKOB, B T. Y. M MeHA. [1ns MeHs 3To 6bl1 POCKOLLHbIV Ae6HT.
Mocne obbsBNneHMs pe3ynbTaToB HAc Kak nobeawTenei KOHKypca MpuUriacuam
Ha oben, U Mbl 0befann BMeCTe C TaKUMU U3BECTHbIMU NKOAbMMU, KaK I-H Xapyo
TakacuMma, r-H Xapyo ®ypykaBa v r-H [3uH XablyraBa, M 3a4aBany UM pasHble
BOMpPOCHI. TOraa g pewwnn, 4To HYXXKHO MATM MO NYTU U3YYEHUS MUPA HACEKOMBIX.
3710 6610 16 anpensi 1946 r., M 3TOT A€Hb CTaN MOWMM BTOPbIM OHEM POXAEHUS.
Sl UCkan yHUBEPCUTET, rae NpenoaatoT SHTOMOOIMIO, HO B TOKMO Takoro yHUBeEp-
cuTeTa He 6bino, a M3-3a TOro, YTo 4 6bl1 HoneH Tybepkyne3om, MHe He paspe-
wunm yexaTb u3 Tokumo. lNotoM r-H Xapyo ®ypykaBa, C KOTOPbIM 1 MO3HAKOMMACS
Ha KOHKypce, cTan npodeccopoM TOKMIUCKOro yHuBepcuTeTa lakyran. Y3HaB 370,
S NOCTYNWUA B 3TOT YHUBEPCUTET M CTaN €ro CTyAEHTOM.

3710 6bII0 HAYANOM CO34aHMSA MHCEKTAapUMyMa, HO Toraa g 06 3TOM elle He
ayman. [Ins KonnekuMOHWpPOBaHUS 1 OnpefeneHns HouHbIX 6abouek S Kaxayto
Hefeno OTNpaBnsanca B ropbl Takao u Mwutake, B Mecteukn Okytama n Casma.
Korpa s yuuncs Ha TpeTbeM Kypce, B Halw YHuBepcuteT K npodeccopy PypykaBa
npuwen oguH 6usHecmeH. OH BbIMyCKan MHOTO KHUM MPO HAaceKOMbIX He TObKO
ANS B3POC/bIX, HO M ANS AeTel, N03ToMy Bbin WwWKpoko nssecteH. Okasanock, Yto
3TOT BM3HECMEH SBNANCA Npe3naeHTOM KMHOKoMMNaHuK. Kak pas toraa LeHTpom
yBneyeHuit Bbina KMHemaTorpadpus, a cambiMM NONYASAPHbIMU BblIM UMD,
coenaHHole B ctyamu Yonta OucHes, 0ocoOBeHHO ero LBeTHble aHUMALMOHHbIE
U LOKYMeHTanbHble GuibMbl 06 06pa3e XM3HU XMBOTHbIX. YUMTbIBAS 3Ty TEH-
LeHLUMI0, Npe3nieHT KMHOKOMMaHuM nonpocun npodeccopa PypykaBa Ha-
nMcaTb CUEHapui Oaa Takoro xe ¢unbma B AnoHmn. OH cornacunca u cpasy
BbI3Ban MeHs. OH MO3HAaKOMWUA MEH$ C NPe3nAEHTOM, CKa3aB, YTO 3TOT CTYAEHT
BeAET UCCIef0BaHMA N0 U3YYeHUIO 06pa3a XXM3HM XMBOTHbIX U ByaeT noneseH
B 3TOW paboTte. Mbl roBOpUAKM 0 TOM, KaK CO3AaTb CTYAMIO U KaK NPOBOAUTL CbeM-
KW HaceKoMbIX.

KoHeuHo, Hanbonee MHTEpeCHO CHMMATb AETaNu XU3HWM HACEKOMBbIX, KOraa
OHW eAsT, NN UX OBMKEHUS U OTHOLLEHUS MeXAY CaMKoW M camuoMm. [ing 3tux
CbeMOK B CTYAMM Hapo Oblno yCTaHOBWTL BONbLIOK CTOJ, 4TOObI BOCCO34aTh Ha
HEM eCcTeCTBEHHbIE YC/I0BUS, B KOTOPbIX XMUBYT HACEKOMbIE, T. €. Mbl JLO/MKHbI BbiK
UX BblpalymBaTb. Hy>kHO Obi10 cO34aTb He TONbKO CTYAMIO, HO U 0653aTeNbHO MH-
CeKTapuyM, rae Mbl MOru Bbl copepxaTb, Pa3BOAMTb U HAbNOAATE PA3NUUHBIX
HacekoMbix. [podeccop Pypykasa Npefnoxunn npes3naeHTy KUHOKOMMNAaHWUM CO3-
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[laTb MHCEKTAPUYM, KOTOPOTO A0 CUX Mop He 6bi10 B AnoHMU. [pe3naeHT npuHan
3TO NpeasIoKeHUe, U Mbl CPa3y Ha4yanu paboTaTsb.

[lns 3TOM Lenu HaM BbIAENWUM YY4ACTOK Ha TEPPUTOPUM NapKa aTTPaKLMOHOB
Tocuma-3H B TOKMO, M KUHOKOMMNAHMS NpeaoCcTaBuna HaM CpeacTsa, Ytobbl Mol
CMOI/IM CTPOUTb MHCEKTApWMyM B TOCMMA-3H. Mbl LOrOBOPUANCH O TOM, 4TOObI CHa-
yana CTpoUTb MHCEKTapUyM, a 3aTeM KMHOCTyaui. [Toka Mbl paboTtaeM B KMHO-
CTYyAWM, Mbl OLLHOBPEMEHHO NOKa3blBAEM HACEKOMBbIX B MHCEKTapUyMe noceTute-
nsm TocuMa-3H, @ Noc/e OKOHYaHUS KMHOPaboTbl MHCEKTapuyM ByaeT nofapeH
Tocuma-3H. MHe ckasanu, 4To g cam byay pelwatb, ocTaTbCad B ToCMMa-3H MK
YWATU NOCNe OKOHYaHWS KMHOPaboThl. 1 cpa3y B3saiCa 3a paboTy Hag YepTexom
MHCEKTapuyMa, Noay4asi COBETbl OT 3HAKOMbIX apXUTEKTOPOB, U CTPOUTENLCTBO
Hayanock. PaHblue Mbl He UMenn nNofobHOro oneiTa, XoTs Nnpodeccop Mypykasa
KaK MpOCBETUTENb BCE BPEMS FTOBOPWII, YTO EMY XOUETCS NMOCTPOUTD MHCEKTAPUYM,
W B pe3y/bTaTe OYeHb XOPOLIO MCMOMb30Ban NpeaoKeHue CHUMaTb JOKYMEH-
TaJIbHbIN GUNBM O HACEKOMBIX.

MepBblvi M3BECTHbIV MHCEKTAPWUYM OBbln NOCTpOoeH B 3oonapke PereHT Mapka
r. lonpoHa B 1881 r. Ho HMKTO M3 Hac ero He Buaen — HU 9, HU npodeccop
@ypykaBa. Mbl y3Hanu, 4tTo ero 3HakoMmbli, r-H Loasmnpo AcaxuHa suaen u do-
Torpaduposan ero, korga 6o B JlIoHaoHe. [1o GoTo Mbl Nonyyunnu nepeblie Cee-
[LeHUS O KOHCTPYKUMKU 303aHUS 3TOTO MHCEKTAapUYMa, B T. Y. Y3HaNW, UTO OHO nps-
MOYro/fbHO€, CHapYy>XU CTEKNITHHOE, B €ro BHYTPEHHEeN YacTu netatT 6abouku,
a psaoM C 3TOM YacCTblo pacnonioxeH BxoA. B ueHTpe 3TOro 3paHus ectb po-
pOXKa, N0 06e CTOPOHbI OT HEee pacroNOoXeHbl TeppapuyMbl, B KOTOPbIX €CTb
BHYTpPEHHEe OCBEeLLEHME, HA KKA0M M3 HUX Tabauyka c onucaHveM BMAaA, 0CO-
HOEHHOCTSIMU €ero XM3HU U Ap. KOMMeHTapusiMu. Bce 310 Bbin0 BUAHO Ha QOTO,
n 06 3TOM pacckasbiBan AcaxmHa. MypaBbu-nncTopesbl, ahpUKAHCKME XKYKU
M ryCEHULbI AEMOHCTPUPOBANTUCH B XXMBOM COCTOSHUK. OH 0OBACHUN, 4TO Y AHTIUK
€CTb MHOTO KOJIOHWW, U B MHCEKTapuyMe MOKa3blBajM PA3NYHbIX HACEKOMBIX,
NPUBE3EHHbIX U3 3TUX KONOHMI — B TO BpeMs AN AHIUK 3TO ABNSNOCh NpeaMme-
TOM ropAoCTy.

Kak 13BecTHO, iNOHUS COCTOUT U3 MHOTUX OCTPOBOB M HAXOAMUTCS HA BOCTO-
Ke KOHTUMHeHTa EBpasusd. [103ToMy MUHUCTEPCTBO CENbCKOMO X0351MCTBa ANoHUM
CTPOro 3anpeTnno UMNOPT HACEKOMbIX U OPraHWM30Ban0o KapaHTUHHbIE MYHKTbI
B @3pOMNopTax U MOPCKMX NMOPTax C LeSblo MPOTUBO3NMAEMUYECKMX MEPONPUS-
TUI, C TEM, YTOObI HE 3aBO3M/IN UM HE UMNOPTMPOBANU NpeacTaBuTenen Gaopbl
n dayHbl U3 APYrux CTpaH Mupa. B cBA3M € 3TUM HbINO 3anpeLeHo NpoBO3UTb
M XXMBbIX HaceKOMbIX. TakuM 06pa3oM, B HALWEM MHCEKTAPUYME Mbl HE MOXEM
MOKa3blBaTb MypaBbeB-NMCTOPE30B UM CKapabeeB M faxe KpacuBbix Habouek
(Hanpumep, Morpho) B xuBom Buge. locne BTOpO MUPOBOW BOMHbI aMepu-
KaHCKMe BUAbl (SN. — CUPOCUTOPU) OYEHb BpEAMAM B ANOHMM, NOITOMY eCIM Ha
TaMOXHE HAaXOAMM XXMBbIX XXMBOTHbIX, TO 0TOMpanu pgaxe xameneoHos. Okono
10 net Hasapn 3aKOH pa3peLmnn Noay4yaTb KPYMHbIX XYKOB M3-33 rpaHuLibl, HO
BCE PaBHO 3TO OCTanocb 6onbloi npobnemolii. MNepBbiit MHCEKTApPYM B ANOHUM
6bIn cTyanen Ans CbeMKU GOPM XKU3HM HACEKOMbIX, U NOTOM TaM MOKa3blBaAM
Ky/bTypbl HACEKOMBIX.
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MepBbiit UHCeKTapuyM 6bi1 OTKPBIT B NapKe aTTPakLMOHOB

Mepebit MHcekTapuym Tocuma-3H 6bin oTKpbIT B Mae 1957 r. KoHeuHo, no-
Ka3blBasM U KOMNEKLMU HACEKOMbIX, HO LLEHTPOM BHUMaHUS OblN NOKA3 XMBbIX
HaCceKOMbIX B TeppapuyMax, 3HAKOMCTBO € X GOPMOM XM3HU, pacCKas 0 TOM, Kak
HabnoaaTh HACEKOMBIX M Ha 4TO NpY 3TOM 06paLLaTh BHUMAHME.

Mo3aam MHcekTapuyMa Bce BpeMa LWna paboTa No CbeMKe pa3HbIX HACEKO-
MbIX. [JonyCTuM, KOrfa Takom XyK, Kak xyxenuua-ynutkoen Carabus (Damaster)
blaptoides HaxoaWT YNUTKY, OH KYCAeT €e OCTPbIMU XBaaMu, @ UCNyraHHas ynuT-
Ka BTSrMBaeT CBOE TeN0 BHYTPb. KaXeTcs, YTO rofoBa Y XyXenuLbl CIMILKOM Ma-
NneHbKas, 4Tobbl CbeCTb yNUTKY. Ho OHa 3amon3aeT ganblie B ee pakoBUHY, KycaeT
M CBOEW C/IIOHOM nepeBapmBaeT yAUTKY. Mbl MOAPOBHO CHMManuM TakmMe 0cobeH-
HOCTM 0bpa3a xu3Hu xyxenuupl D. blaptoides. Takum 0b6pasom, cnycTta aga ¢ no-
NOBWHOW roga 6bin co3aaH nepsblii B INOHUM LBETHOW HUNbM «MUp ManeHbKUX
cywectBx». B 3ane MHA3a cocTosnca npenBapuTeNbHbIM MOKa3 3Toro GuibMa.
B punbMe HacekoMble BblM CHATbI KPYMHbIM MA3aHOM. DTO ObI10 MHTEPECHO My-
61vKe, 1 BCE TOBOPUAM, YTO 3TOT GMAbM B MpokaTe OyaeT MMETb YCNeX M YTO ero
NMOCMOTPST MHOTO NKOAEN.

B Te ropap! HbiHewWwHMI1 UMnepaTop SANoHMU Bbin NPUHLEM U XKEHUNCS Ha Je-
BYLLUKE He U3 ABOPSHCKOM CEMbM MO MMEHWU MUTUKO — HbIHELWHEN MMnepaTpuue.
MonofoxeHbl Ha MallWHe C OTKPbITbIM BEPXOM MapagHO nNpoexanu no gopore
oT agopua ao Hosoro BoctouHoro agopua. [Mapan 6bin NokasaH no Tenesmsopy.
Yske 3aKOHUMCS NepUoL, KMHO, U HAYancs nepuop tenesuaeHuns. MHorve torga
Kynuiu TeneeBusopbl, YTOObl MOCMOTPETL POCKOLLHbIM Napaa. B pesynbrate noam
CTaNM CMOTPETb TENEBM30P LIOMA M NepecTany X0AUTb B KUHOTeATpbl. Heckonbko
KMHOTeaTpoB 06aHKPOTMNOCh. MHOrME KMHOTEaTpbl NpeBpaTUANCL B CMOPTUB-
Hble KNybbl. M HUKTO M3 MPOKATYMKOB HaW (GuAbM He nokynan. [No3tomy Haw
UM «MUp ManeHbKMX CyLLecTB» Tak HUKOrAA M He Bbli NOKasaH U nponan.
M B 3TO BpeMs KO MHEe B MHCEKTapuyM Mnpulen aupektop 3oonapka Tama r-H
Tocupo Xasicn. CHavana oH pabotan B 3oonapke YaHO, a NOTOM €ro Ha3Ha4YuIu
AMPEKTOPOM HOBOro 3oonapka Tama, koTtopbi 6bin co3pgaH B mae 1958 r. OH
Pa3MbILLASN O TOM, YTOObI BCE XXMBOTHbIE HAXOAM/IUCL HE B K/ETKaX, Kak B 300-
napke YaHo. Y Hero 6binn opurMHanbHble HOBble uaen. Hanpumep, oH Bnepsble
npuayMman aBTobyc, M3 OKOH KOTOPOrO MOXHO CMOTPETb Ha JibBa. ITOT aBTObOYC
Ha3blBasncs «/1leB-ABTOOYC», U 4O CUX NMOP O HEM MOMHST NHOAM.

JleB B KneTke — 3TO HeecTecTBEHHO, MOTOMY YTO OH, Kak 60nbLias Kowka,
4aCTO NEXWT Ha OLHOM MecCTe, M 3TO COBCEM HE 3HAYWT, YTO MOKa3bIBAKOT /IbBA
no-Hacroswemy. upektop Xascu xoTen NokasaTb AOAAM JIbBOB HE B KIETKE,
a B BONbIIOM MPOCTPAHCTBE, TAe NbBULBI BCKAPM/IMBAKOT CBOMX JIbBAT, @ J1bBbl
uHorga 6opioTcsa apyr ¢ apyrom. [lng 3Toro cospanu Bonbepy NaoLWaablo OAUH
rektap, Kotopas 6bina OKpY>XeHa CKaNoM U3 MCKYCCTBEHHONO KaMH$ BbiCOTOM 10 M.
OH xoten BbinycTnTb B Bonbep 10 nbBOB, 4TOOBI Nt0AM CMOMM HabnwAATb, KakK
NbBbl e4aT UK aepytcs apyr ¢ apyroM. OH He xoTen, YyTobbl NoceTUTenun npo-
CTO CBEpXY CMOTpENM Ha NbBOB CO CKasbl, @ XOTen, 4Tobbl N0AM Ha crneuuanb-
HOM aBTobyce moabezxanu b6nmxe K HUM U Habnwpanu ux. OH yTBepxpan,
YTO MMEHHO TaK HaJo MOKa3biBaTb AUKUX 3Bepei. Ho eMy roBopunu, 4to Ans
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3TOro TpebyrTca CAMILKOM OonbluMe CpeacTBa, AN NOLEN BO3MOXEH PUCK,

W 3TO TpyaHo 6ymeT peanu3oBaTtb. Ho B KOHLE KOHLLOB OH CO34an BnepBsble

B MUpe CTunb cadapu-napka. A 4, Habnaas 3a NoCeTUTENIMU UHCEKTapUyMa,

3aMeyarn, Yto Korfa KaxAablii NoceTUTeNb CMOTPUT BHYTPb TEppPapuyMma, To, eciin

OH NtobuTenb, OH C MHTEpPecoM M NoapobHO HabNaaeT HaCeKOMbIX, @ eCn He

nobuTenb, TO ero Hacekomble He UHTepecytoT. M 1 nogyman, 4to n3-3a Toro, YTo

HacekoMble ManeHbku1e, OHWU He cTonb 3ddekTHbI. Toraa s npuayman cnepyoLlee.

1. Ecnu B capok NOMeCcTUTb 5-6 KOBbINOK, TO 0AM Ha HUX HE CMOTPSAT, @ eCu
ux 100, To ornapbiBaoTCsa Ha HKUX, a ecnn 1000, To N0OM OCTaHABAMBAKOTCS
nepen HUMWU. 3HaumT, 6OMbLIOE KONMYECTBO MPEBPATUTCS B MPeLMET, KOTo-
pbI noceTuTenemn youBuT.

2. Ecnu BblkapMAMBaTb FyCeHWL, TO OHM B pe3ynbTaTe CTaHOBATCS Gaboukamu.
Mbl X BbIMYCTUM, OHM MONETAKOT, HO YEPE3 3 AHS Y HUX YXKEe KPbINbIWKK OyayT
pBaHbIMU. N 5 npuayman, uto B 60MbLLIOM OpaHxXepee MOXHO COAepXaTb Jin-
UMHOK, @ KOrAa OHW CTaHyT 6aboukamu, TO NyCTb OHM NETAOT B OpaHxepee. [y-
N8 No opaHxepee, ntoam 6yayT CMOTPETb, Kak 6aboykM COCyT Mea Ha MX Ma-
3ax. TakMM 06pa3oM HYXXHO CO34aTb 0COObIV CTUIb OpaHxepen ans 6abouyek.

3. HyxHo co3paTb 3KOCUCTEMY A9 PA3BUTUS XKYKOB CBETNSYKOB OT IMYMHKM A0
BbIX0A4a UMaro, 1 yepes 7 unun 10 neT opraHM30BaTb BEYEPUHKY AN HACAXK-
[leHMs KpacoToM CBETNAYKOB, T. €. HAbNAATh UX He B CafdKe, a B nNpupose,
NeTaLWmx Hag, pekon.

Mcxops u3 31oro: 1) Hy>KHO MOKa3biBaTb MHOTO, 2) HY)XHO NPefOoCTaBUTb JIIOAAM
BO3MOXHOCTb XOAMTb Cpeam netatowmx 6abouek, 3) Hy)XHO cObUpaTb M NOKa3sbl-
BATb MOKLLMX HACEKOMbIX, YTOObI NH0AM MOFIM UX NOCYLLATb, 4) MOKa3bIBaTb CBET-
NAYKOB TaM, I1e OHM OBUTAIOT, @ TAKXKE NOKA3bIBATb: 5) CbeA0OHbIX M HECHeA0OHbIX
HaCceKOMbIX, 6) HAaCeKOMbIX, KOTOPble MOME3Hbl I0ASIM: KPacuBbIX, Kak CTPeKo3a,
XKYK-HOCOPOT, XXYK-0JlI€Hb; OA,0MALIHEHHbIX, KaK TYTOBbIX Luenkonpss (Mpov3BoaAu-
MbIi UM LLENK-CbipeL, — 3TO coKpoauwle!) n ap.

$1 HEMHOrO OTOLWeN OT pacckasa o gupekTope Xascu. OH oYeHb XoTen co3aaThb
300napk, rae MOXHO C G/IM3KOro pacCTosiHUA CMOTPETb Ha AMKMX XXMBOTHBbIX.
B caMoMm pene, oH opraHM3oBas 300MapK C TakuM HanpasneHueM. OH HeoXMu-
[LaHHO MOSIBUICS Y MEHS C BOMPOCOM, Kak $1 MOKa3blBak) HAaCEKOMbIX, U i paccka-
3an 0 6 BblleyKa3aHHbIx cnocobax. OH ckasan, YTo 3TO XOPOLO, a MbICNb ry6o-
Ka, U KOT4a Noan NpUXopsT B OpaHxepeto, yTobbl cMOTpeTb Ha Babouek — 310
poMaHTMyHo! C 3TOro AHS Mbl Yale BCTpeYanucb Apyr C APYromM M BbiNMUBAK,
XOTA M0 BO3pacTy y Hac H6bina 6onbluas pasHuua. Ha caMoM aene npuiuen oH Ko
MHE C LeNblo NOoMy4YnuTb KOPM NS NTUL U 06e3bsiH. M3gaBHa KOPMOM ANsi HUX
6b11a BbICyLIEHHAs capaHya. 3oonapk Tama nokynan ee y npeanpuHUMaTens, HO
B nocneaHue roabl M3-3a NMpUMEHEHUS XUMUKaNWUA HEBO3MOXHO CTano KynuTb
€e KaK KOpM. 3HauuT, mpuwen Takon nepuop, 4tobbl caM 300MapK Npovn3BOAMN
3TOT KOPM, T. €. Hapo Obl10 BbIpAacTUTb 5 ThiCcAY WTYK capaHyumn Ha kopm. C aton
LLeSIbl0 OH XOTeN NonpoCcuTb MeHs NpuiATM paboTaTte B 3oonapk Tama. Sl cobupan-
€S MOCTYNUTb B aCMMPAHTYPY, HO TOrAA OYeHb Mano BblNo acNUpaHTyp. A YTOOLI
NoCcTynuTb Ha paboTy B 300MapkK, HAAO ObLIO CAATb 3K3aMEH KHA 300TEXHUKay.
1 MHOrOMy Hayumncs, Caan 3K3aMeHbl, CTan CYXaLimMM TOKUIACKOro MyHULMNaNm-
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TeTa, NOCTYNuA Ha paboTy B 300Mapk TaMa M Havan naaHMpoBaTb NPOM3BOACTBO
60nbLIOro KONMYeCTBa NepeneTHoM capaHyu. 310 66110 B utoHe 1960 T.
Kak 6bin oTkpbIT UHCEKTapuyMm npu 3oonapke Tama

Tak kak MIHceKTapMyM NiaHMpPOBANOCh CO34aTb B 0PULMANTBHOM 00LLEeCTBEH-
HOM y4ypexaeHuu, B TOKUMCKOM MYHUUMMANUTETE COCTOSNOCH 3aceaaHune, Ytobbl
3acnywartb 060cHOBaHWe npoekTa MHcektapuyma B 3oonapke Tama. Mockonb-
Ky OpYyroro crneuuanucra He 6bino, MHE NPULLIOCH YY4ACTBOBATb B COBELLAHUM.
Ha Hem obcyxxpancsa 6opkeT cnepyrolero rofa ¢ 06bICHEHUSIMU CO CTOPOHBI 30-
OMNapkKa, T. €. OTBETCTBEHHbII YeIOBEK CTapasiCs HACKOMbKO BO3MOXHO YMEHbLUTb
bynylime pacxoppl, 4UToObl CIKOHOMUTB AXKe OfHY KOMerKy, M03TOMY MecTo CoBe-
WaHus 66110 Kak 6yato mectoM 605. Kak TONbKO 9 cen, OTBETCTBEHHbIN COTPYA-
HUK NpUCTanbHO nMocMoTpen Bymary, B KOTOpPoi 6bi10 HaNMCaHo pacnpeneneHue
6roKeTa, BAPYr NOLHSN ULO M CMIPOCUA, TSAS HA MeHs: «SIBNSTCA Nn Hace-
KOMbl€ XXMBOTHbIMU?». 1 OTBETUN, YTO OHU [BUTAKTCS, MOSTOMY OHW XKMBOTHbIE.
Tak o4eHb CTPaHHO Hayanoch 3TO CoBellaHue. B Moeli XM3HM Takoro HUKOrAa He
6b110! BONBLWMHCTBO SNOHLEB AYMAET, YTO MTULbI U 3BEPU SBASIOTCS XXMBOTHbLIMM,
pbiBbl ABNSOTCS pbibamMu, Kpab, MOPCKOM €X M TPENaHT SABASIOTCS XXMBOTHbIMU. M3
apesHero Kutas npuBesnu HayuHyIo KHUIY, Ha3blBaEMYyIo «XOHA30raKy — RE Sy,
B KOTOPOW OblNI0 HAMMCAHO, YTO MTULLbI, 3BEPU, PbIObl M MOJIIKOCKMU SBASKOTCS KM-
BOTHbIMU. (JTOBO KMOJIHOCK» MULLETCS CNOXHbIM MEPOrMUPOM, U MOJSITKOCKMU MO-
KpbITbl MaHuupeM. B ctapuHy He 6bl10 TaKCOHOMMU, MOSTOMY KpOMeE NTUL, pblb
¥ 3Bepel, 0CTaNbHble HA3bIBANUCh «MOMIIOCKAMM». Ha SNOHCKOM S13bike eCTb ue-
pornnd Mycu «H = HacekoMoe», U B CTapuHy AyManu, YTO BCE MOJIKOCKM TOXKE
ABNAOTCA HacekoMbIMU. [onyctum, nepornud BE o3Hauaet 3mero, £ — naryuiy,
HO BCe 3Tu CNoBa comepxat nepornnd «=H = Hacekomoe». Mo3xe 13 Esponbl npu-
HaAM «[eHeanorMyeckoe APeBO XXMBOTHbLIX», U OHO CTaso OCHOBOWM ANS Knaccu-
(OMKaUMKM «MNO3BOHOYHBIX XXMBOTHbIX M BECMO3BOHOYHbIX XMBOTHbIX». B 1910 r.
B SIMOHMIO NPULLAM 300/10TMS U 300/10TMYeCKas Kaccudukaums, Ho 60NbLWMHCTBO
Nilo4en 40 CUX NOP AYMALOT, YTO Y HACEKOMBIX (SN, — KOHYY) eCTb 6 HOT, HO «MyCK —
S » 03HauaeT BCex — OT BE3HOMMX [0 MHOTOHOXKEK, MO3TOMY NII0AM 0BbIYHO MMLLYT,
Kak «HAaceKoOMOoe U Mycu». I OHM He LenatoT pasnuuus Mexay Koau4ecTBOM Hor
M BCEX BMECTE Ha3bIBAKT KMYCH».

PasHble BonpocCkl 3a4anM HOBOW CEKLMM Npu onpeaeneHmmn brogxketa. Ceiyac
MHCeKTapMymM HaxoamTCa Ha M/OLWAAKe, KOTopas paHble Oblia xonmMoM. Mexay
X0nMamu Bbina AONAMHA, ee 3aCbiNaan FPYHTOM L0 BEPLUMHbI ropbl BbICOTOM 135 M
Hafd YpPOBHEM MopS$, U B pe3ynibTaTe noayymnach nnowaaka. CHavana cobmpanmco
BbIMYCTUTb HA 3Ty NIOLWAAKY XXMPA(OB U 3e0p, T. K. 34€LIHNUIA NaHALWadT HanoMUHaN
apukaHckmit. U nupektop Xascu 6bin foBoneH. Ho Bce COTPYAHMKM 3aX0TeNU UC-
MoNb30BaTh 3Ty NAowWaaKy. laxke npeanarany BoiMyCTUTb CHOJA LUMMMAH3E U CNIOH3,
HO AMPEKTOP NPEeAoKUa CO34aTh Ha MIOWAAKe MHCEKTapUyM, T. K. NS HErO HYXKHA
opaHXepes 1 Apyrue 34aHus, N03TOMy Takas naowanb Hy>XHa, M OH ybeaun Bcex.
Tak OKOHYaTENbHO M PeLInn, KaK OH NPeasioXu. 1 CoCTaBuA NAAH, KaK MOCTPOUTD
Ha ceBepe NMOLWALKM MaBHbIM KOpnyc MHCekTapuyMa, B KOTOPOM HYXXHO Oblno
pa3mectuTb 20 TEppapuMyMOB, MOMELLEHNE C IKCMOHATaMM, 3aN AJi1S NPOCBETUTENb-
CKMX MepOonpUaTUIA, NAaBUIbOH C HOYHBbIMKU HAaCEKOMOSLHbIMK U oduc. Ho cHavana
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HY>KHO ObINI0 CO34aTb MaNneHbKy0 OpaHXepeto, MPOBECTU UCTBITAHUS, U eCIU OHU
OKaXyTCS YAAYHbIMU, TO NMOCTPOUTL CPEAHIO MO pa3Mepy OpaHXeper, U 3aTeMm
6onbLUyt0 opaHXepeto. Tak AMpeKTop Xasicu 310K OCHOBHOM MNaH.

Haxopawasncs Ha 4-M 3Taxe KOMHATa ANS HACEKOMBbIX, KOTOPYHO 8 BNepBbie
co3gan, Kkorga noctynuna Ha paboTy Kak coTpyaHuK YnpasneHnus Tokuo, CHada-
na 6blna cknafoMm, rae Cywunu Tpaey ANs a3Matckoro cioHa. Pabotanu noaw,
KOTOPbIX 30BYT KHUKOEH» — 3TO 3HAUMT «2 LUTYKU U 4», T. €. KXKAbIV 3a paboTty
B AeHb nonyyan 240 vneH. OHK co3panu NOACTaBKY, rae NOCTaBUAM TeppapuyMbl,
neperopaxusas Ux cTeK1amu.

Takum obpasom, Bce HbIO CO343aHO CBOMMM pyKaMu. Pazmep npocTpaHcTBa
6bin paBeH 20 «TaTaMu», T. e. Bonblue 33 M2 3aeck g noctasun 20 cBOMX Teppa-
PpUYMOB C 3KCMOHATaMu 1 nosecun Ha cteHy 40 dotorpadumii XM3HEHHbIX GOpM
HaCceKOMbIX, CHATbIX MHOW e. Ha TeppapuyMax g NpUKNenn 3STUKETKM C Ha3BaHU-
€M BMAa, OnNucaHneM 06pasza XM3HM U pasHbIMU BUONOrMUYECKMMU 0COBEHHOCTS-
Mu. Bce 3T0 HaNOMMHANO BbICTaBKY Ha NPa3AHMKE KYNbTypbl B CPEIHEN LIKONeE.

CoTpynHuMKOB 6b1N10 BCETO 4, B TOM YMCIIE S, M BCE OTCYTCTBOBAIN, MOTOMY YTO
nosly4nnv TpaBMbl BO BpEMS KOPMJIEHUS HaceKoMbIX. [1na nerkmx pabot cobpanm
Apyrux cnyxawmx. Ho Bxop B 3Ty KOMHaTy 6bl1 €331 BONIbEPA a3MaTCKOro CNI0HA.
[03TOMY NOYTM HUKTO HE NOCeLL,an KOMHATY HaceKoMbIX. Toraa s peLmn, 4To Hago
caenatb peknamy,n 06aymbliBan, kak 3To aenatb.Bcnencreune storo nosxe poaun-
€S BbIMYCK ©XEMECAYHOT0 XypHana «MHCeKTapuyM», BbIXOOMBLLEFO B TEYEHME
37 net—caHBapa 1964-rono 2000r. 3a 3TM roabl SHTOMOMOMM Pa3HbIX Hanpase-
HUIM ony6anKoBanu B HEM CBOM CTaTbM. Te, KTO ceryac pabotaet npodeccopamu,
B MOJIOAOCTU YMUTANIM U Y3HANIU U3 HEro o Mupe 3HTOMonoruu. MHoraa npwm-
rnawanu gpyrux cneumannctoB (puionoros), YTo6bl OHW MMCANU ANg HAWeEro
XypHana.

MNepBbiit MHCekTapuyM B 3oonapke Tama 6bin oTKpbIT B 1961 1. B 1966 1. Mbl
NOCTPOWAN NAaBWNbLOH C OpaHXepeen AN AEMOHCTPaLMM CBOBOAHO NeTatowmx
6abouek n capaHun. B anpene 1988 r. MeHs Ha3HauMnM oMpeKTopom 3oonapka
Tama. B atoT rog, Ha 30-neTHuin tobuneit 3oonapka TaMa Mbl OTKPbIIM HOBBbIW Na-
BWNIbOH VIHCEKTapuyMa C OrpOMHOM CTEKNISIHHOM opaHxepeel B hopmMe 6abouku,
Ha3BaHHbIM «IKONOrMYecKas 3emsst HaceKoMbIx», unu «MHcekTonua» (ero obuas
nnowaap 2400 M), roe noceTMTeNnu MoryT cBo60IHO XOAMTb MO TPOMMHKAM cpe-
OV pacTeHun, Habnogas cBob6ogHO NneTaklwmx Tponuyecknx 6abouek n gpyrux
pa3Ho0bpa3HbIX HACEKOMBbIX. Ha ero oTKpbiTME NpULLA0 MHOMO Ntoaen. Kak s yxe
nucan, BCe Ha4yanocCh C MasieHbKOWM KOMHaTbl, CO34AHHOM B YaCTW 3AaHUS, T4e Ha-
XOOMNCA CNOH, U TONbKO 4 COTPYAHMKA, U3 KOTOPbIX IHTOMONIOrOM 6blfl TONBKO
oauH 5. Ho Bo BpeMs oTkpbiTUst MiHCcekTapuyMa bbino 6onblue 3300 cneumanuc-
TOB, KOTOpble 6biIM YneHamu Accoumaumu.

Certyac MHcekTapmyM npu 3oonapke Tama yCTpoeH cnepyrowmm obpasom:
B MaBHOM 34aHUWM UMEETCH 3an, rae pacnonoxeHol 20 TeppapuymMoB, 3KCMOHa-
Tbl HAaCEKOMbIX, IIOMUHECLMPYIOLLME HAceKOMble, 1 Bonbluas nonychepuyeckas
opaHxepes, rae nokasbiBaeTcs 06pas XXM3HU HACEKOMBbIX, B TOM YKC/ie pa3BuTHe
6abouek n capaHuun (Puc. 2, 3). Okono rMaBHOro BXoJa PacrnoNOXeHO 34aHue
oduca 300napka, B KOTOPOM eCTb 6ONbLLIOW 33N, KOMHATa, FAe AEMOHCTPUPYIOTCS
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Puc. 2. Opanxepes «MHcekTonus» B ViHcektapuyme 3oonapka Tama (doto: E.HO. Tkauesa) /
Fig. 2. Orangery "Insectopia” in the Insectarium of the Tama Zoo (photo by: E. Tkacheva)

Puc. 3. Ikcnosuums cTapmit passuTia capatuv B MHcektapuyme 3oonapka Tama, 2014 r. (poto: M.B. bepesut) /
Fig. 3. Exposition of locust development stages in the Insectarium of the Tama Zoo, 2014 (photo by: M. Berezin)

MaTepuansbl, 1 Ha BTOPOM 3Taxe HaxoauTcs oduc ana cotpyaHukos. B 2002 r. 6bin
OTKPbIT eLLe oaMH naBunboH MHcekTapuyMma. B HacTosiee BpeMs MHcekTapuym
B 3oonapke TaMa 3aHMMaeT nnowanb 6onee 1,6 ra.
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MepBbii pupekTop 300napka Tama r. Xasicu Besne nponaraHAMpoBan CO3-
HaHve WMHcekTapuyMma, cam cospan «J/leB-ABTobyc» (B 06WMpHOM BONMbepe Ha
nnowaam 1 ra XuByT NbBbI, U IIOAM U3 CNeuuanbHoro asTobyca Moryt 6esonacHo
HabnoaaTtb 33 06pPa30OM XM3HM NIbBOB), MOTOM CTan AMPEKTOPOM 300napka Y3Ho
n ymep B 1986 r., B Bo3pacte 74 net. OH Bbin Ha peaKOCTb TaNaHTAMBbLIM Yeno-
BEKOM, U ec/i1 Bbl He COCTOsNach MOS BCTPeYa C HUM, MOXET BbiTb, He 6b110 Obl
ny6anyHoro MHcekTapuyMa B AnoHUM.

41 pabotan B 3oonapke Tama B TedeHue 30 net — ¢ 1960-ro o 1990 r. (koraa
1 ywen Ha neHcmio). B 1975 r. 9 coan 3k3ameHbl, YTobbI CTaThb YNPaBASIOWMM OT
M3pun TOKKMO, U CMOT paboTaTb AMPEKTOPOM 300MapKa Y3HO 1 AMPEKTOPOM 300-
napka Tama. CaaTb 3TM 3K3aMeHbl 04eHb TPYAHO, BCEro Hbl10 TONbKO 3% ycnew-
HbIX KaHAMAATOB. MOXHO CKa3aTb, 4TO MHCekTapuyM Bbin CO34aH M3-3a TOro, YTO
1 CAaNn 3TU 3K3aMeEHbl.

Co3paHue TpeTbero MHcekTapuyMa «Mup Hacekombix [yHma»

TpyaHo y3HaTb 0 TOM, KTO pacnpocTtpaHsn cnyxu. [oe-to ¢ 1980 r. Be3pge ro-
BOPWJIN, YTO XM3Hb LIEHHA, NO3TOMY Henb3s ybuBaTh faxe 04HO HacekoMoe. ITa
TEHAEHUMS yCUAMNach A0 TOro, YTO Henb3sl JaXe CTano cobupatb HAaCEKOMbIX.
[lo 3TOro Ha NeTHUX KaHWKynax aetr cobupanu HaceKoMbIX, AeNanu UX KOaNeK-
UMM 1 nogaBanu yuutensam. Ho HekoTopble LWKOAbI Nepes KaHMKYyNaMu coobLu-
NN, YTO He Hafo cobupaTb HacekoMbIX. S CAbIWan, YTo eCM KHble SHTOMOSO-
rm-nobutenu nofaBany KONNEKLMIo, TO YUUTENS YNpeKanu UX B TOM, 4TO OHU UX
ybumnn. HMKTO He cobrpaeT HaceKOMBIX C LeNiblo yOUTb, HO TONbKO A5 TOro, 4ToObI
M3yyaTb CTPOEHME UX TeNa, MEeNKUX POTOBbIX OPraHOB, TOHKMX HOXEK U T. 4. Ecnn
BCe SICHO, TO HE HaAo MX cobupaThb, HO peLleHne 0 TOM, 4TO COBMpaTb HACEKOMBIX
MOPOYHO, 3TO CIULIKOM YMNPOLLEHHOE paccyaeHue. Tol KaX bl AeHb eLlb puUC,
OBOLUM, FOBSAUHY U CBMHUHY, MO3TOMY Thl XXMB. YeN0BEK HE MOXET XWUTb, €C/U
He Mony4yaeT OT APYIMX XXMBOTHbIX 0becneyeHns CBOEro CyLLeCTBOBaHUS. 3HAUMT,
Thbl, KAK OMH W3 NIIOLEN, OCTAaBNIEH XUTb U M3y4aTb OKPYXatoLWmMi Mup. [osTtomy
HY>XHO cOBMpaTb HACEKOMbIX A8 TOro, 4ToObl Y3HaTb O CTPOEHUU U O NOBEAEHUU
PALOM XMBYLIMX CyLLECTB. TakMM 06pa3oM, Mbl Y3HAEM, Kak HAaM HAf0 XWTb Npa-
BW/IbHO. 1 NOMy4alo MHOrO BOMPOCOB OT AETEN M OTBEYalo Ha HMX. [leTn B Bo3pac-
Te 0o 10 neT MHTEPeCYTCS XM3HbIO XUBYLLMX PAAOM XUBOTHbIX. C BO3pacTom
MHTepec yMeHbluaeTcs. [letTn MoryT obLaThCs C KeM-TO U3 XUBOTHbIX, U YaCTO
Cpeau HUX OKa3bIBAKTCS MMEHHO HacekoMble. Ha xonme, banxke K mMectam, roe
XXMBYT NOAM, KUBET MHOIO HaCEKOMbIX. Mbl CMOXEM NMPOBEPUTb, UTO ECT Kaxaoe
HaCceKOMOE M KaK XMBET. § NpuayMarn, 4To Ha 3abbITOM XO/IME MOXHO BOCCTAHO-
BWTb CTECTBEHHbI BMOLLEHO03, 3 NOTOM CO34aTb COOPYXEHWE, FAe BO3MOXHO U3Y-
4aTb HAaCEKOMbIX, TaK Ha3blBaEMbIM «MUp HaceKoMbIx». 1 MHOro pas rosopwmsa 06
3TOM Ha COBELLAHMSIX, HAa KOTOPbIX COBMPanMCh YNieHbl Pa3HbiX KOMUTETOB, B TOM
yncne KomuteTa npocselyeHms. OgHaxabl CenbCkuii ctapocta r. Ecupa u3 nepes-
HX HumngaTo nonpocun BCTpeTUTbCa cO MHOM. OH pacckasan, Yto oH cobupancs
Ha4yMHATb CTPOUTENLCTBO My3es apXxeonoruu, T. K. B AnoHum B 1946 r. Bnepsble
66111 0OHapyXeHbl NpeaMeTbl NaneonuTa. Ho Takow e My3elt 6bii yke co3aaH
Ha 3anage AnoHuu. Ml oH ayman, 4To M Kak MOXHO C034aTb, YTOObI 3TO NPUroau-
nocob gna 6yaywero SAnoHun. MNocewas MHcektapuym npu 3oonapke Tama, oH
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noayMar, 4To TakoM e MOXHO 6blno Bbl coenaTb NPSMO Ha XONMe psALoM C fe-
peBHeli. ITo OblN0 YETBEPTOW B MOEM XU3HM BaXHOM BCTpedei. OH ckasan MHe:
«Mcnonb3yi xonM psaoM C LepeBHeEN, co3aan «MuUp HaceKoMbIX», npoLly Tebay».
51 NpuHAN 3TO KaK KOHKPEeTHbIN npoekT. B 1998 r. 1 nonyunn ot npedekTtypbl [YHMa
Ha3HaYeHWe Ha JOMKHOCTb COBETHUKA NO NPOEKTUPOBaHMIO «MUpa HaCEKOMBbIX».

B npedekrtype lyHMa ecTb xonm u Bonblias TeppuTopus C poLLEN, HO U3-3a
TOM/IMBHOM PEBONIOLMM NOAM LOMTO HE YXaXKMBanu 3a Hew, 6aMOyk (an. — asy-
MaH33aca) Bblpoc 6onbLie 3 M, Tepputopus Hbl1a XaoTUYHON. Ho cenbckuii cTa-
pocta Ecnpa, paHble paboTaBWKMA YYUTENEM XMMUM B CpedHEN TEXHUYECKOM
wKone, uMen cnocobHocCTb cobmpatb OTOBCHOAY MHOOPMaUMo. M Tak OH y3Han
06 MHcekTapnyMe B 3oonapke Tama, u 6bin B Kypce, YTO XM3Hb OONbLUMHCTBA
HaCEKOMbIX 3aBUCUT OT XO/IMa, HAXOAALLErocs psaoMm c aepeBHei. Habnopas 3a
HaceKoMbIMU B TaMa, OH, XMBYLLWIA B AEPEBHE PSAOM C XOJIMOM, HAyYMNCs Bu-
[LeTb 3Ty B3aMMOCBA3b. Korza 51 ywen ¢ Ao/MKHOCTU aupekTopa 3oonapka Tama Ha
MeHCH1Io, OH KO MHe noJoLen 1 Nonpocun co3aathb B npedektype [YyHMa Takon xe
«Mup HacekoMbIx», Kak B Tama. OH Obl1 BMECTe Co CBOMM cekpeTapeM I. MBacaku.
Mocne Toro kak g gan cornacue, 1 cobmMpancs 0CMOTpeTb MecTo, rae byaeT pacno-
noxeH «Mup HacekoMbix», a Ecupa obewwan nonpocuts rybepHatopa r. Kogapa,
4yTo6bI BYAYLWMI MHCeKTapuyM 6bin yupexaeHueM npedekTypol. M Toraa no Ha-
LweMy npeasiokeHuto 6bl1 opraHn3oBaH «KomuTeT co3paHus UHcekTapuymas.

Korpa g nocetun 3to Mecto, 6aMbyk MOKpbIBan BCK €ro niowaab U AOCTUran
BbICOTbl 4 M. Bcero 3a 3 ropa xutenu npedektypbl [YyHMa NoAroTOBMAW TEPPUTO-
puto, 4TO6bI OHA BOCCTAHOBMNACH.

PaHee 9 ynoMsHyn o TOM, KaK KTO-TO FOBOPWJI, YTO Nt06as Xu3Hb BecueH-
Ha, NO3TOMY Henb3sa CoObMpaTb HACEKOMbIX. 1 XOTeN OnNpoBEprHyTb 3TWM C/10BA
n cobupancs npurotoBuTb 100 caukoB AN NOBAM HACEKOMbIX MPU OTKPLITUM
MHcekTapuyma, a TOMy M3 [eTeil, KTO XOUYeT NorMaTbh HAaCEKOMBbIX, iyMan 0TAaTbh
cayok. KoHeuHo, Henb3sa 6ecnonesHo NoBUTb HACEKOMbIX, HO MOXHO 3TO AenaTb
C uenbio HabntoaeHui. Mpu 3TOM HYXXHO AyMaTb O YeNOBEKE, KOTOPbIM 3aBTPa TOXE
npuaeT NOBUTb HACEKOMbIX, MO3TOMY Mnocnie HabnloAeHN UX HYXXHO BbIMYCTUT.
Mo HaweMy npaBuny, koraa HepeLb Ca4yoK, HYXXHO 0653aTeNbHO HaNUCaTb CBOE
“MS M GaMUNUIO Ha BNOXEHHOM ByMare. A nocne 3aBeplueHns HabNAEHUA HyX-
HO BEPHYTb Ca4OK 06paTHO Ha MEeCTO, OTKyAa OH Bbin B34T. Tak 6bIN0 peleHo, No
TAaKOMy NpaBuay AeTu cobMpatoT M HabMAAT HACEKOMbIX. TaM, rae 9 paHblue
pabortan, He H6bl10 BO3MOXHOCTU NOBUTb HACEKOMBIX, T. K. B 300MapKe No 3aKOHY
6b110 3anpeLeHo N0BUTb NBbIX XMBOTHbIX. [103TOMY TOT, KTO C CA4KOM NPUXO-
AMN B 300MapK, [O/MKeH Bbln 0CTaBUTb ero y Bxoaa B ohuc.

M 4yTo6bl BONOTUTL B XM3Hb AesTeNbHOCTb B MIHcekTapuyMe [yHMa, 0 KoTo-
poi g MeuTan, Npy TOM 4TO 6bl1 NPOTUBHUKOM HE30TBETCTBEHHOIO CNyXa, f Aan
CNI0BO, 4YTO Mbl NPELOCTaBMM XeNalLMM Ca40K, KOTOPbIM MOXHO COBMpPaTb Hace-
KOMBbIX, €C/I1 3aTeM OHM ByAyT OTNYLLEHbI XXMBbIMM.

Tepputopus MIHCceKTaprMyMa HaXOAMTCS Ha KOXKHOM CTOpoHe U obpasyeT Tpe-
YFOJIbHUK, U HA HEM XONM, OPUEHTUPOBAHHbIN C tora Ha cesep. Ha poBHoe MecTo,
roe pacteT CMeLaHHbIM nec ¢ npeobnagaHueM Takux AepeBbeB, Kak oyb Lie-
TUHUCTLIN 1M Oy0 >XenesHbli, Mbl NepeBesnu M3 ropoaa Masbacu nogapeHHbIN
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€ro BiafenbLeM KpecTbSIHCKUIA ABOP, FAe 3aHMMANUCh LIENKOBOACTBOM B Nepuos,
M3ua3u (1874 r.). Mbl BOCCTAHOBW/N €ro CTapUHHYK 0BCTAHOBKY, T. €. B HEM eCTb
KYXHSI CO CTapMHHbIM 04aroMm, CnasbHs, XJeB 4SS NowWanen, AEMOHCTPUPYHOTCS
NPUHAANEXHOCTM AN8 TPaAULMOHHOrO wenkosoacTea (Puc. 4).

Puc. 4. TpaauuMOHHBIN KPeCTbSHCKWIA BOP LIENKOBOZOB B MHcekTapuyme «Mup HacekoMbix [yHMan, 2014 . (boto: E.H0. Tkavesa) /
Fig. 4. Traditional peasant courtyard of silkworm breeders in the Insectarium "Gunma Insect World", 2014 (photo by:
E. Tkacheva)

s,

Puc. 5. Ypok pucoBoacTBa ans nocetuteneit MHcektapuymMa «Mup HacekoMbix [yHmay, 2014 r. (doto: E.IO. Tkauesa) /
Fig. 5. Rice-growing lesson for visitors of the Insectarium "Gunma Insect World", 2014 (photo by: E. Tkacheva)
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Puc. 6. Bug, Ha MHcekTapuym «Mup Hacekombix [yHMay, 2014 r. (boto: M.B. bepe3uH) /
Fig. 6. View on the Insectarium "Gunma Insect World', 2014 (photo by: M. Berezin)

Puc. 7. 3kcnosuums xykos-oneteit B MHcektapuyme «Mup Hacekombix [yHMaw, 2014 r. (doto: M.B. bepesun) /
Fig. 7. Exposition of Lucanidae beetles in the Insectarium "Gunma Insect World", 2014 (photo by: M. Berezin)
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B ceBepHoOI YacTu TeppUTOPMM BOCCO3AaHA TPAAULMOHHAS cTabunbHas cpe-
[la 0BUTaHMS CENbCKMX XUTeNnen — caTosMa, COCTOAWAs M3 TeppacHOM CUCTEMDI
pMCOBbLIX MOMeR, oropoaa, cafa, CIMBOBOM pOLUM, pyybeB, NPyaoB U ayOpaBbl,
M CBSI3QHHbIX C HUMU KPECTbSIHCKMX xunuLy, (Puc. 5). 3aecs MOXHO yBUAETb CTpe-
KO3MHbIN NPYA, XMBYIO M3ropoAb M3 TPEXIMCTOUKOBbIX JIMMOHOB, LWENKOBUYHbIN
caf. JTa pyKoTBOpHas cpeaa bbina LOMOM A YenoBeka M pa3HOoBpasHbIX Au-
KMX XMBOTHbIX, BK/1H04as HACEKOMBIX.

A Ha tore HaxoaMTCs OFPOMHOE CTeKNsIHHOE 34aHue B Gopme nonycdepbl 06-
wen nnowanbio 5570 M2, npeaHasHauYeHHoe A1 AEMOHCTPaLIMM U HabnoaeHus
HaceKkoMbIX B opaHxepee u Teppapuymax (Puc. 6, 7). PAgoM ¢ HUM pacrnonoxeHo
aAMWMHUCTPATMBHOE 34aHMe. B 10)KHOM YacTK napka HaXoaaTCA rnaBHble BOPOTa, OT-
CtoAa [10 IMABHOIO 343HUS UAET HAaKNOHHas AOpoXKa. [Nepen BopoTamu pacnono-
)KeHa aBTocTosHKa. Y MHcekTapuyMa nMmetoTcs nerkoeas MawuHa u 10 aBTobycos.

B «koHTaKTHOM opanxepee» nnowaabio 1100 M2 cMoaenmMpoBaH naHawadpt
Tponuuyeckoro octpoBa OKMHaBa M NpOU3pacTaloT MECTHbIE PacTeHus, Cpeau Ko-
TOpbIX CBOBOAHO NETAT pazHoobpasHble 6a60ukn ¢ OKMHABLI, KOTOPbIX Pa3BO-
a1 B MiHcekTapuyme. Ha 1-M 3Taxke MMeeTcs 3a/ CMEHHbIX TEMAaTUYEeCKMX IKC-
nosuumit (375 M?) 1 KMHo3an Ha 150 MecT. B oTAebHOM 34aHWMM PaCcrooXeHbl
y4ebHbIi KabuHeT, GubnunoTeka (780 M?), CyBEHMPHbIN MarasuH v 30Ha OTAbIXa
(176 M2). Kpome 3Toro, MMeeTca TexHuueckas opaHxepes (540 m2) ana pas-
BefeHUs 6aboyek U BbipallMBaHUS MX KOPMOBbIX pacTeHui. B NHcekTapuyme
B LOMOJIHEHME K XXMBbIM 3KCMOHATaM M KONNEKLMAM NOCETUTENSIM, B MEPBYIO OYe-
penb WKONMbHUKaM, Npeanaraetcs pasHoobpasHas obpasoBaTenbHas nporpamma.

Takum obpasom, 1 aBrycta 2005 r. B MecTeuke HM3aTto B OKpeCcTHOCTAX
r. Kupto npedextypbl [yHMa oTkpbincs MHcektapuym «Mup HacekoMmbix yHMa»,
MOCTPOEHHbIM B MApKOBOM 30He Ha xonMe (45 ra). OT ctaHummn Akaru xenesHom
foporu Toby Ha MalKnHe HYXHO exaTb 10 MMHYT, HO 60NbWMHCTBO NoceTUTENeNn
Ha CBOMX MalUMHaX Npue3sxatT n3 coceaHmx npedektyp kpas KaHto. Co aHs oT-
KpbiTna po 27 nona 2014 r., 7. e. cnycta 9 net, uncno nocetutenemn MHcekTapmyMa
«Mup HacekoMbix [yHMa» AOCTUINO OAHOrO MUAAMOHA. A Ha 10-neTHui tobunen
1 aBrycrta 2015 r. yxxe 6bi10 3apeructpupoaHo 1 101 796 noceTtutenei.

AinoHckas Accoumaumns MHcekTapuyMoB

MHcekTapuyMbl SANoHMM uMeT 56-neTHiol0 muctopuio. B uone 1990 r.
B AnoHuM Obina co3pgaHa fAnoHckas Accoumaums MHcekTapuymoB, M ceryac
B Hee BX0AAT 23 uHcekTapuyma. Accoumaums 3aHMMAeTCs pacnpoCcTpaHHEHMEM
MHMOPMaLMKM O HACEKOMBIX M Apyrux 6ecno3BoHOuYHbIX. [lepBbiM ee npeacena-
TeneM 6bin 4, a cenyac g 9BNSHCb KOHCYABTAaHTOM AcCouMaLLMm U cTapatocb pabo-
TaTb AN €e pa3BUTHS.

S 6bin Tpu pasa B EBpone, aBa pasa B AMepuke, oaMH pas B Kocrta-Puke
B LleHTpanbHOM AMepuke u Besfe mocellan 300MapKu, MHCEKTapUM U My3eMu.
[eno B TOM, YTO KOraa s roTOBUSI OCHOBHOW NPOEKT Anst 3oonapka Tama, 9 ayman
0 TOM, YTO CHa4ana MHe Hago NOCMOTPeTb MHcekTapuu EBponbl, HO B pe3ynbTaTe
YBUAEN UX YXKe nocsie Toro, Kak cam cospan Mucektapuym B 3oonapke Tama.
S pyman, uto ero 6yaert nocewatb 6onblue N0AEN, ecv CO3AaTb €ro Ha OCHOBE
HaLMOHANbHOIO XapakTepa, MOHATUS O HAaCEKOMbIX HAllero Hapofa, XWUBLLEro
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B TEYEHWME A0T0N UCTOPUM U MMEIOLLLEro CBOM BoraTbii onbIT. iNOHMS [0ATr0, A0
nepuoaa Manasu (1869-1912), yunnacb KUTaNCKOM Uaee, HE 3Has O Hayke, Toraa
Ons Hapoaa AnoHMM BbIN0 BaXKHbIM yYeHMeM «XoH30raky — ARE S, uTo 03Ha-
YaeT U3yYeHMe PaCTeHWM, XKUBOTHbBIX U UCKOMAEMbIX C TOUKM 3PEHUS BOCTOYHOM
MeguumHbl. B inoHun no BTopoit MMpoBOM BOMHbI Nt06asi KpeCTbSIHCKas CeMbS
Cepbe3Ho 3aHMManach WwenkoBoacTeoM. Koraa 9 6bin ManeHbKuM, 9 TOxe NomMo-
ran cobupatb TYTOBbIE INCTbS BO BPEMSI IETHUX KaHMKYA. Sl AyMato, 4TO TEXHONO-
s LWEeNKOBOACTBA NoAfepXuBaeT MHceKTapuyM.

MNMocne moero yyactusi B 6-M MexayHapoaHoM cemuHape EAPA3A «becnos-
BOHOYHbIE B KONJEKLMAX 300MapKoB M MHCeKTapueB» B MOCKOBCKOM 300Map-
Ke 9 Hagewcb 6onblie 06WaThCs C YYaCTBOBABLUMMU B HEM CMELMannCcTamm us
pa3HbIX CTPaH W pa3BuBaTb 06MeH UHbopMaumen! S ot Bcern aywu bnarogapeH
COTpyaHMKaM MockoBckoro 3oonapka U EAPA3A 3a 1o, uto Obin npurnaiieH ons
yyacTus B 3TOM CeMMHape. 1 HEBEPOSTHO paj, BCTPeYaThbCs C KoNneramu, cneuma-
NIMCTaMu 1 Apy3bSIMKU U3 pasHbiX CTpaH EBpasuu. N oT Bcero cepaua xxenato BceM
Yy4YaCTHMKaM CeEMMHapa M Balwen opraHusauum — Pabouer rpynne no Ha3eMHbIM
M NpecHOBOAHbLIM H6ecno3BoHoYHbIM EAPA3A 6onbwmnx ycnexos. bonbwoe BceM
BaM cnacmbo! B cnepytowmnin pas o6g3atenbHO npuesxante K Ham B ANoHuMto!

Summary
ABOUT HISTORY OF CREATION OF INSECTARIUMS IN JAPAN
Minoru Yajima, Dr.

Honorary Director of The Gunma Insect World, adviser of the Japan Association of Insectariums,
Gunma-ken, Japan

The author, Dr.Minoru Yajima,who in 2016 turned 86 years old, is a scientist-
entomologist and popularizer of science and initiated the construction of
insectariums in Japan. At various times, he led major Japanese Zoos in Tokyo —
Tama and Ueno. In his initiative and direct participation were built Insectarium
in the Tama Zoo and the "Gunma Insect World', still remains one of the largest
in the world, and organized the Japan Association of Insectariums. The author
tells about the stages of its formation as an entomologist and his teachers,
considering the history of insectariums in Japan, in the construction of which he
was personally involved.

In 1946 the first scientific work of Minoru Yajima was dedicated studying the
life of a butterfly Elophila interruptalis of family Crambidae, which is known for
the fact that its freshwater larvae which live between afloat leaves of pondweed
(Potamogeton distinctus). On the advice of his first mentor in entomology, lecturer
of the Tokyo University of Agriculture Mr. Tsunamitsu Adachi, he introduced
his work to the competition of student works and became one of the winners.
This has identified further choice of his profession.
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Organization of insectariums in Japan began thanks to the invitation from
Professor of the Tokyo Gakugei University Mr. Haruo Furukawa to M. Yajima to
take part in the filming of a color documentary about insects, which was planed
by one of Japanese documentary companies. President of the documentary
company agreed with the proposal of the author to create not only the studio
for the filming of live insects, but also creation of first Japan's Insectarium,
where they could keep and breed a variety of insects and show its to visitors.
For build of Insectarium they were provided with the land on the territory of
the amusement park in the Tokyo city and the necessary funds. The author been
developed the drawings of Insectarium, which has been used the experience of
the first European Insectarium opened in London Zoo in 1881.

First Insectarium in the city of Tokyo was opened in May 1957 at
an amusement park Toshima-en. Filming of various of insects such as snail-
eating ground beetles Carabus (Damaster) blaptoides, and demonstration of live
insects in the Insectarium occurred simultaneously. After completing of filming
the Insectarium was transferred to administration of the park to continue its
work. The author notes that despite the great reviews received on the preview,
the first Japanese documentary about insects "The world of small creatures”
did not come out for distribution and was not shown on television because of
an unforeseen combination of circumstances.

Watching visitors of Insectarium, the author has formulated several
principles that allow to stimulate the interest of visitors to the exposition of
insects: 1) the need to show a lot of medium-sized insects in a cage; 2) the need
to give visitors the opportunity to walk freely in the conservatory among flying
butterflies, watch them fly and feed on the flowers, and see the whole cycle
of development from egg to adult; 3) demonstrate the singing of insects so
that visitors hear them; 4) create conditions for the development of the firefly
beetle from the larvae to adults, and then show them in their natural habitats;
5) show the edible and not edible insects; 6) show the beneficial insects, such
as silkmoth Bombyx mori, the larvae of which — silkworms produce raw silk, as
well as beautiful and large insects such as: dragonflies, rhinoceros beetles, stag
beetles, etc.

The author notes that some features influenced the further development
of Japanese insectaries. For example, Japan banned the import of live
insects, except some large beetles, so Insectarium can not, for example,
to show the American leaf-cutting ants, or colorful tropical butterflies, such
as morphids. Accordingly, special attention should be devoted to the breeding
of representatives of the local insect fauna and tropical insects that can be
represented only by the species from Okinawa lIsland, and also rhinoceros
beetles. In addition, the ideas of a common Japanese citizen about the animal
world are still strongly influenced by the ancient Chinese scientific tradition.
This is because the European zoological classification came to Japan only
a little over 100 years ago. Therefore, a common Japanese man often does not
know the fundamental differences between insects and representatives of
the other classes of invertebrates.
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The Second Insectarium was organized by author in the Tama Zoo in
Tokyo, with the full support of its first director Mr. Toshiro Hayashi, who is
widely known as the creator of the style of the safari park. In June 1960 he
invited M. Yajima to work in the Tama Zoo, to solve the problem of providing
the zoo's animals with feed locusts. For this purpose it was necessary to organize
the breeding of locusts in the amount of 5000 specimens. The author notes
that if it had not taken place when he met with the director Hayashi, then there
would be no insectaries in Japan.

The organization of Insectarium in the Tama zoo began in 1961 with
a small room, the area of which was only 33 m?, provided by the elephant
house, and 4 employees, of which only the author was an entomologist. There
he put 20 cages with insects and hung the photos he took of insect life forms
on the wall. Terrariums had labels with the names of species, the description of
their lifecycle and the different biological characteristics. In order to increase
attendance this Insectarium Minoru Yajima developed advertising that became
the basis of the first issue of the "Insectarium” monthly magazine, released in
Japan for 37 years from January 1964 to 2000.

The author has developed a draft of the main building of the Insectarium
which was built on the site provided by the Zoo directorate. In addition, he
developed a plan to build a small experimental greenhouse, which, if successful,
was designed to be replaced by a large greenhouse. The decision to build an
Insectarium in the Tama Zoo was made at a meeting in Tokyo municipality,
during which the author had to submit the project and justify the necessary
funding.

In 1966 at the Tama Zoo was built a pavilion with a greenhouse for
demonstration of free flying butterflies and locusts. The new Insectarium in
the Tama Zoo named "Insect Ecological Land", or "Insectopia” with the total area
of 2400 m? was opened in 1988, on the 30th anniversary year of the Zoo.
It includes a large glass hemispherical greenhouse 16 meters high, where
visitors can walk freely along paths among plants, observing free-flying tropical
butterflies and other diverse insects (Fig. 2,3).The opening was attended by more
than 3300 experts who were members of the AssociationMinoru Yajima went on
to head the Tama Zoo, which he headed until 1990. In 2002, another pavilion of
the Insectarium was opened. Currently, the Insectarium at the Tama Zoo covers
an area of more than 1.6 ha.

When designing the Insectarium at the Tama Zoo, the author considered
traditional oriental idea of insects, especially the national character and
the rich historical experience of the Japanese people, manifesting in, for
example, the development of sericulture or the breeding of singing insects. This
helped maintain the interest of exhibition’s visitors and its high attendance.

The author cites the remarkable story of the creation of the next Insectarium
in the prefecture of Gunma, "the Gunma Insect World", the construction of
which was initiated by the elder of the Niiyaato village Mr. Yoshida. He was
a former chemistry teacher and dreamed to build an archaeological museum
in his village. Then he discovered for himself during his visit to the Tama Zoo
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Insectarium the relationship between the diversity of insects and an overgrown
park on a hill next to his village. He suggested to the retired M. Yajima to design
a similar insectarium in order to preserve the park and enlisted the support
of the governor to ensure that the future insectarium was the institution of
Prefecture. To this end, the "Committee for creating an Insectarium” was
organized in 1998, and the author had received an appointment from Gunma
Prefecture as an adviser on its design.For three years the locals had been clearing
the park of bamboo thickets and preparing the territory for the construction of
the Insectarium.

Insectarium "the Gunma Insect World" was built on a hill in a park with
the area of 45 hectares in the vicinity of Kiryu city. It was opened to the public
on August 1, 2005, and during the next 10 years it was visited by more than
1,1 million people. Currently, Dr. Minoru Yajima is its Honorary Director.

In the northern part of territory are recreated the traditional stable living
environment of rural residents — Satoyama, consisting of terraced systems
of paddy fields, vegetable garden, garden, plum grove, streams, ponds and
groves, and related peasant dwellings (Fig. 5). It has been home to humans
and a variety of wild animals, including insects. Here is located the traditional
peasant courtyard of silkworm breeders of the late 19th century, donated by
its owner and transported here from Maebashi city. It deployed a historical
exposition dedicated to traditional sericulture (Fig. 4).

In the south there is a huge glass building in the shape of a hemisphere with
total area of 5570 m?, intended for demonstration and observation of insects in
greenhouses and terrariums (Fig. 6, 7). Here in the "contact greenhouse” of 1100
m? tropical plants grow, and freely fly butterflies from Okinawa Island. On the
1st floor there is a hall of interchangeable thematic exhibitions (375 m?) and
a cinema with 150 seats. In a separate building there is a learn room, a library,
a souvenir shop and a rest area. In addition, there is a greenhouse (540 m?)
for breeding butterflies and growing their host plants. The Insectarium in
addition to the exhibits offers visitors a diverse educational program.The author
observed that children under the age of 10 interested in the life living nearby
animals, among which are more common exactly insects, but their interest in
age decreases. To maintain this interest visitors are calling for an active search
for insects in forests and meadows. Insects are deeply involved in the Japanese
way of life, and catch insects is the first step to educate children to love nature.
Therefore, on excursions young entomologists receive entomological nets,
but the staff of Insectarium uses the principle that the caught insects after
observations should be released unharmed into the wild. Other programs allow
studying the traditional sericulture and rice cultivation, to master the art of
origami and other crafts.

InJuly 1990 at the initiative of Dr. Minoru Yajima Japan was established the
Japan Association of Insectariums, which involve 23 insectariums. The author
was its first Chairman, and now is its adviser. On behalf of the Association,
Dr.M.Yajima wished all the participants of workshop and the Working Group for
Terrestrial and Freshwater Invertebrates of the EARAZA great success.
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IIpuaoxcenue 1/ Appendix 1

Oprkomuter Llectoro MexxayHapogHoro ceMmHapa
«becno3BoHO4YHbIE B KO/UIEKLMSIX 300MapKOB U MHCEKTapueB»

MoueTHbIN NpeacenaTenb oprkoMuteTa ceMuHapa — lNpe3naeHt EAPA3A,
Mpe3nneHT MockoBCKOro 300napka, akageMuk PAEH B.B. CnuyuH
MNpencenatens oprkoMuTeTa ceMmnHapa — 3aB. OT4enoM 3HTOMONormK,
npeacenatens Paboyelt rpynnbl N0 Ha3eMHbIM M NPECHOBOAHbLIM 6ecnos-
BOHOYHbIM EAPA3A (PI'b EAPA3A) M.B. bepe3uH

3amecTuTenb npenceaaTens OprkoMmUTeTa CEMUHAPA — UCNONHUTENbHBIN
ampektop EAPA3A, 3aB. HayuHo-MeToguueckmuM cektopoM B.E. Pponos
[vpekTop MockoBCcKOro 3oonapka no 300/10rnMyeckon paborte,

A.6.H. C.B.llonos

[naBHbIM Hay4HbIM COTPYAHUK HayyHO-MeToau4yeckoro cektopa, npod.,
A.6.H. BA. Ocmanenko

3aB. cektopoM 6abouek Otaena sHTomonorun, uneH PI6 EAPA3A E.FO. Tkavesa,
Bep. 300n0r Otoena aHtomonoruu, uned PI'6 EAPA3A /.B. Ocunos

3aB. Otgenom skcnosuumm 0./ Xypasnes

Crapwwit HayuHbl coTpynHuk Kadenpbl sHTomonorun MIY, unen

PI'b EAPA3A, n. 6. H. O.C. KopcyHosckas

The Organizing Committee of the Sixth International Workshop
"Invertebrates in the Zoo Collection and Insectariums”

Honorary Chairman of organizing committee — President of the EARAZA,
President of the Moscow Zoo, Academician of the Russian Academia

of Natural Sciences Vladimir Spitsin

Chairman of organizing committee — Head of the Entomology Dept.

of the Moscow Zoo, chairman of the Working Group for Terrestrial and
Freshwater Invertebrates of the EARAZA (WG| EARAZA) Mikhail Berezin
Deputy Chairman of organizing committee— Executive Director

of the EARAZA, Head of the Scientific-methodical Dept. of the Moscow
Zoo Vladimir Frolov

Director on Zoological work of the Moscow Zoo, Dr. Sergey Popov

Senior researcher of the Scientific-methodical Dept. of the Moscow Zoo,
Dr., Professor Vladimir Ostapenko

Head of Butterflies division of the Entomology Dept. of the Moscow Zoo,
a member of WGI EARAZA Elena Tkacheva

Leading zoologist of the Entomology Dept. of the Moscow Zoo,

a member of WGl EARAZA Daniil Osipov

Head of the Exhibits Dept. of the Moscow zoo Yuriy Zhuravlev

Senior Researcher of the Entomology Dept. of the Lomonosov Moscow
State University,a member of WGl EARAZA, Dr. Olga Korsunovskaya
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Hpuaoxenue 2 / Appendix 2

Cnucok yyactHukoB Llectoro MexxayHapogHoro ceMuHapa
«becno3BoHOUYHbIE B KO/UIEKLMSX 300MapKOB U MHCEKTApUEB»,
MockoBckuit 30onapk, 10-15.10.2016 r.

List of Participitations of the Sixth International Workshop
"Invertebrates in Zoo and Insectarium collections”,
the Moscow Zoo, 10-15.10.2016

Amelina Natalia

N Mamunug, umsa, | Opranusauus, pomkHoctb/ | Topop, ctpaHa/ 3n. noyra/
Ne oTyectso/ Institution, Position City, country E-mail
Surname, name
1 Asanos ®otorpad r. MockBa, Poccus
Anexcangp Photographer Moscow, Russia
Bnagummposuy
Avalov Alexander
2 Anekcees Kanunuurpagckuit 3oonapk, | . Kanmnuurpag, | gerp@kldzoo.ru
Butanuit 3a. 01z, repnetonorum Poccus
Uropesuny Kaliningrad Zoo, Kaliningrad,
Alekseev Vitalii | Head of Herpetology Dept. |Russia
3 Anekceesa KanunuHrpagckuit 3oonapk, | . Kanumuuurpag, | gerp@kldzoo.ru
Anactacus Ota. repnetonorum Poccus
BnagummnposHa | Kaliningrad Zoo, Kaliningrad,
Alexeeva Herpetology Dept. Russia
Anastasiia
4 Anewo Poccuiickas MeamumHckas | . Mocksa, Poccus | epidrmapo@
Huha akagemus HenpepbisHoro [ Moscow, Russia | mail.ru
AnexcanaposHa, | npodeccuoHanbHoro
K. 6. H. 0bpa3oBaHus,
Alesho Nina,Dr. | Kad. anugemmnonorum
Russian Medical Academy of
Postgraduate Education
Epidemiology Dept.
5 Amenuna BopoHexckuit 300napk uM. | r. BopoHex, vrnzoosad@
Hatanbs A.C.Monosa, 3a8. otaenom | Poccua mail.ru
BauecnaBoBHa Voronezh Zoo, Head of Dept. | Voronezh, Russia
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Ne ®amunua, uma, | Opranusaums, pomkHocts/ | Topoa, cTpana/ In. noyta/
N oTyecTso/ Institution, Position City, country E-mail
Surname, name

6 AHUCIOTKMH 3oonornyeckui mHctutyt | . C-MeTepbypr, leonid.
Jleonng PAH Poccus dictyoptera@
Hukonaesuy, Zoological Institute of RAS | St-Peterburg, gmail.com
K.6.H. Russia
Anisyutkin
Leonid, Dr

7 AdpuHa HIMO «3o0doHa» MockoBckas 06n., |info@zoofond.ru
UpuHa "ZooFund" Company Poccus
BuktoposHa Moscow region,

Afrina Irina Russia

8 Axatos 3A0 «lLletenmHr Pycy, r.Mocksa, Poccust | a_akhatov@
Ackap Be/. CNeLmanucT Moscow, Russia | schetelig.ru
Kambaposuy "Schetelig Rus" Company,

Akhatov Askar Expert

9 baratyposa Mukpo3oonapk r. C-Metep6ypr, zverughka@
AnHa «byraraweyka, Poccus mail.ru
AnexceesHa MicroZoo "Bugagashechka” | St-Peterburg,

Bagaturova Anna | PI'b EAPA3A/ WGI EARAZA | Russia

10 | bapblwHukoBa lMonutexHuyeckuii My3eit, | r.Mocksa, Poccus | anna.berezkina.
AHHa J1ab. 6uonoruu Moscow, Russia work@gmail.com
Baryshnikova Polytechnic Museum,

Anna Biology Lab.

11 | bactpakos WnctuTyT npobnem 3kono- | . Mocksa, Poccust | aibastrakov@
Anekcangp MW W 3BONKOLUM Moscow, Russia | gmail.com
MBaHOBWY uMm.AH. CeBepuosa PAH
Bastrakov Severtsov Institute of
Alexander Ecology & Evolution of RAS

12 | beHeaukToB MY um. M.B. lomoHocoBa, | . Mocksa, Poccus | entomology@
Anekcangp Kad. sHTomonoruu Moscow, Russia | yandex.ru
Anexcanpposuy, | Lomonosov Moscow State
K. 6. H. University, Entomology
Benediktov Dept.

Alexander, Dr.
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Ne ®amunua, uma, | Opranusauus, gomkHoctb/ | Topop, ctpaHa/ 3n. noyra/
Ne oTyectso/ Institution, Position City, country E-mail
Surname, name
13 | bepe3uH MocKoBCKmi4 300MapK, r. Mockea, Poccus | insect.mzoo@
Muxaunn 3aB. O1/. 3HTOMONOIMM Moscow, Russia gmail.com
BauecnasoBuy Moscow Zoo, Head of
Berezin Mikhail | Entomology Dept.
PI'b EAPA3A/ WGI EARAZA
14 | bepkyt WnctutyT Broopranmnueckoit | r.Mocksa, Poccus | Problemka2008 @
AHTOHMHA XMMUM UM. aKaj. Moscow, Russia gmail. com
AHatonbeBHa M.M. llemskunHa
Berkut Antonina | v t0.A. OBunHHMKOBa PAH
Shemyakin & Ovchinnikov
Institute of Bioorganic
Chemistry of RAS
15 | bneiik Makc YHuepcuteT Abepuctyuta, | r.Abepuctymr, scarabmax@
Blake Max Abepuctyur, acnupaHT Benukobputanmus | gmail.com
Aberystwyth University, PhD | Aberystwyth, UK
Student
16 | bopucos 000 «Arpobuo TexHonorua» | r.Mocksa, Poccus | borborisov@
bopuc AgroBioTechnology Moscow, Russia | mail.ru
Anekcangposuy | Company
Borisov Boris
17 | bopucosa HBLL «®apmbuomeny, r.Mocksa, Poccus | iriborisova08@
UpuHa 3a./1a6. (3P Moscow, Russia | mail.ru
MasnosHa "FarmBioMed" Company,
Borisova Irina Head of PPA Lab
18 | BbopH MocKoBCKMI4 300MapK, r.Mocksa, Poccus
Onus BOJIOHTEP Moscow, Russia
MwxaiinoBHa Moscow zoo, Volunteer
Born Julia
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Ne ®amunua, uma, | Opranusaums, pomkHocts/ | Topoa, cTpana/ In. noyta/
N oTyecTso/ Institution, Position City, country E-mail
Surname, name
19 | Bbptoxaues MoCKOBCKMIA 300MapK, r.Mocksa, Poccus | it@moscowzoo.ru
Bacunuii OTa. MHDOPMALMOHHBIX Moscow, Russia
Hukonaesuy TEXHONOri
Bryukhachev Moscow Zoo, IT Dept.
Basil
20  [bywenn Mapk bpucronbckmii 300can & r. bpucronb, Benn- | mbushell@
Bushell Mark EA3A, Kypatop 6ecnosgo- | kobputaHus bristolzoo.org.uk
HOYHbIX Bristol, UK
Bristol Zoo Gardens & EAZA,
Curator of Invertebrates
21 |BactokoBa MoCKOBCKMIA 300MapK, r.Mockga, Poccust | natalya.
Hatanbs 0T, 3HTOMONOMMM Moscow, Russia | vasyukov@mail. ru
HukonaesHa Moscow Zoo, Entomology
Vasyukova Dept.
Natalia
22 |Baxpywes Natranbckuia 300napk r. layrasnunc, insect.
Banepuit Latgales Zoo JlatBus aquaspace@
[eHHafbeBuy, Pr'b EAPA3A/ WGI EARAZA | Daugavpils, Latvia | gmail.com
[-p 6uonoruu
Vahrushev Valery,
Dr.
23 |BepeHunHa MHCTUTYT Npobnem nepe- r.Mocksa, Poccuss | v_vedenina@
Bapsapa Aaun uHdopmaumm PAH, Moscow, Russia [ mail.ru

tOpbeBHa, k. 6. H.
Vedenina Varvara,
Dr.

J1ab. 0bpaboTku CeHCOpHOI
UHGOpMaLMK

Institute of Information
Transmission Problems of
RAS,

Lab. of Sensory information
processing
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Ne ®amunua, uma, | Opranusauus, gomkHoctb/ | Topop, ctpaHa/ 3n. noyra/
Ne oTyectso/ Institution, Position City, country E-mail
Surname, name

24 | BepluuHuHa EAPA3A, Benywmii MeTopuct | r. MockBa, Poccus | earaza@mail.ru
TatbsiHa EARAZA, Leading Moscow, Russia
AnexcanpposHa | methodologist
Vershinina PI'b EAPA3A/ WGI EARAZA
Tatiana

25 | BeHenukToB PoctoBckmii-Ha-[loHy . PoctoB-Ha-[loy, | essencelife@
Uropb 300MapkK, Poccus mail.ru
BanentuHoBuy | 3aB. CekT. Menkux mnekonu- | Rostov-on-Don,

Venediktov Igor | Tatowmx u nHcekTapus Russia
Rostov-na-Donu Zoo, Head
of small mammals &
insectarium Dept.

26 | Bonkos MakpoKny6 r.Mocksa, Poccus | amazonsan@
Anexceit MacroClub Moscow, Russia | gmail.com
Bacunbeny
Volkov Alexey

27 | Bonkos Bcepoccuiickuin uenTp r. Mocksa, Poccus | volkovog@mail.ru
Oner KapaHTWHa pacTeHui, Moscow, Russia
[eHHaabeBwY, Hau. OTa. buometopa
K. 6. H. Russian Plant Quarantine
Volkov Oleg, Dr. | Centre, Head of Biomethod

Dept.

28  |laspunosa MocKoBCKMI4 300MapK, r.Mocksa, Poccus [ ngfd91@mail.ru
Hapexna Ota. 3HTOMOnorMmn Moscow, Russia
BagumoBHa Moscow Zoo,

Gavrilova Entomology Dept.
Nadezhda

29 | [aHIOWKKH MocKOBCKMI4 300MapK, r. Mocksa, Poccus
AnTOH BetepuHapHblit oTa. Moscow, Russia
Ganyushkin Moscow Zoo, Veterenary
Anton Dept.
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Ne ®amunua, uma, | Opranusaums, pomkHocts/ | Topoa, cTpana/ In. noyta/
N oTyecTso/ Institution, Position City, country E-mail
Surname, name

30 |lBo3pesa loc. [lapBuHoBCKMiA My3edd, | . Mocksa, Poccns | GvOlga@
Onbra 3aB. O1p. 3KonorMM Moscow, Russia | darwin.museum.ru
AnekceeBHa State Darwin Museum, Head
Gvozdeva Olga | of Ecology Dept.

31  |TopbatoBckuii LlentpanbHoe 6topo uHdop- |r.Mocksa, Poccus | vwg9@mail.ru
Bnagumup Matm MIP Poccum Moscow, Russia
Bacunbesuy, Central Information Bureau
K.6.H. of MNR of Russia
Gorbatovsky
Vladimir, Dr.

32 |lopsuyesa WHctuTyT 06weit reHetukn | . Mocksa, Poccust | iigoryacheva@
UpuHa uMm. H.M. Basunosa PAH, Moscow, Russia mail.ru
UropesHa, k. 6. H. |3aB.J1ab. reHeTnku Hace-

Goryacheva Irina, | KoMbIx

Dr. Vavilov Institute of General
Genetics of RAS, Head of
Insect Genetics

33 | IpyauHKuH JKonoro-dronornyeckmii r. C-Metepbypr, paulsg@yandex.ru
Masen Cepreesuy, | ueHTp «KpecToBcKmii Poccust
K.6.H. 0CTpOB» St-Peterburg,

Grudinkin Pavel, | "Krestovsky Island” Russia
Dr. Environmental and
Biological Center

34 | EBCloHWH TynbCkuit 06nacTHOM 3k30- | 1. Tyna, Poccus ekzotarium@
Anekcet TapuyMm Tula, Russia tularegion. ru
Anexcanpposuy | Tula Exotarium
Evsyunin Alexey

35 | EnudaHosa flpocnasckuii 300napk, r. lpocnasnb, epifanova.1984@
EkatepuHa 3aB. CekT. 6ecno3BoHOuHbIX | Poccus list.ru
AnekcangposHa | Yaroslavl Zoo, Head of Yaroslavl, Russia
Epifanova Invertebrates Dept.

Ekaterina
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Ne ®amunua, uma, | Opranusauus, gomkHoctb/ | Topop, ctpaHa/ 3n. noyra/
Ne oTyectso/ Institution, Position City, country E-mail
Surname, name

36 | Xypaenes MocKoBCKmi4 300MapK, r.MockBa, Poccus | ateris@mail.ru
tOpwuii 3aB. 0T/, 3KCNo3ULMiA Moscow, Russia
ImuTpuesny Moscow Zoo, Head of
Zhuravlev Yuri Exhibiting Dept.

37 |3aBopHuk Komnanus «battepdnsi- | r. Crokronbm, privet12345@
Anexcangp cepBucy Llseuus hotmail.com
(®enukcosmy "Butterflyservice" company | Stockholm,

Zavodnik Pr'b EAPA3A/ WGI EARAZA | Sweden
Alexander

38  |3aropuHckuit MockoBCKui4 300Mapk, r.MockBa, Poccus | zagorinsky@
Anppeii OTa. 3HTOMONOTMM, Moscow, Russia mail.ru
Anexcanpposuy | Moscow Zoo, Entomology
Zagorinsky Dept.

Andrew

39 3axapyeHko BoictaBouHo-no3HaBatens- | . Mocksa, Poccus | v_zakhartchenko@
Bacunuit HbIi LieHTp «Tponukapuym» | Moscow, Russia [ mail. ru
AHaTonbeBny "Tropicarium" exhibition and
Zakharchenko cognitive center
Vasiliy

40  |3meesa ExarepuHbyprckui 300mapk, | r. Ekatepunbypr, [ zmeeva_d@mail.ru
Llapbs 3aB. Cek. repneTodayHb Poccus
BnagummuposHa, | Ekaterinburg Zoo, Head of | Ekaterinburg,

Zmeeva Daria Herpetofauna Dept. Russia

41 | UxeBckuit 3kcnept no buometoay r.Mocksa, Poccus | S.Izhevsky@
Cepreii Cepree- | Expert on Biological control | Moscow, Russia | mail.ru
BuY, 4. 6. H., npo¢.

Izhevsky Sergey,
Dr., Prof.

42 | UnbueHko MockoBckuii 300Mapk,3aB. | . Mocksa, Poccus | ilcha91@mail.ru
Onbra JkcnepuMeHTanbHbIM 074, | Moscow, Russia
[eHHaabeBHa MEJIKUX MNIEKOMMUTAKOLLNX
llchenko Olga Moscow Zoo, Head of

Experimental Dept. of Small
Mammals
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Ne ®amunua, uma, | Opranusaums, pomkHocts/ | Topoa, cTpana/ In. noyta/
N oTyecTso/ Institution, Position City, country E-mail
Surname, name

43 | KanyctbsiH MockoBCkui 300Mapk, r. Mocksa, Poccust | olgadog2008@
Onbra 0T, 3HTOMONOMMM Moscow, Russia | yandex.ru
[eHHafbeBHa Moscow Zoo, Entomology
Kapustyan Olga | Dept.

44 | Kapnos MockoBCKui 300Mapk, r.Mocksa, Poccus | couprey@
Hukonai HayyHo-MeToL. cek. Moscow, Russia gmail.com
Bacunbesuy Moscow zo0, Scientific &

Karpov Nikolay | Methodological Dept.

45  |Kapues MY um. M.B. JlomoHocoBa, |r.Mocksa, Poccus | v-kartsev@
Bnagumup Kad. sHTomonoruu Moscow, Russia | yandex.ru
Muxaiinosuy, Lomonosov Moscow State
K. 6. H. University, Entomology
Kartsev Vladimir, |Dept.

Dr.

46 | KHs3es WHCTUTYT 3B0IOLIMOHHOIA r. C-Metep6ypr, ank50@mail.ru
Anexcanpp (u3smnonorumn u bruoxummn | Poccus
Hukonaesuy, um. .M. Ceuenosa PAH, 3aB. | St-Peterburg,

K. 6. H. J1ab. cpaBHuTENbHOI GU3nO- | Russia
Knyazev NIOTWM CEHCOPHBIX CUCTEM
Alexander, Dr. Sechenov Institute of
Evolutionary Physiology and
Biochemistry of RAS, Head
of Lab. for Comparative
Physiology of Sensory
Systems

47 Kozsuma Xupoko | Mepesogumnk r. Tokuo, inonus | hirokok@
Kojima Hiroko Translator Tokyo, Japan s.email.ne.jp

48 | KonmaHosckuii | MonuTexHuyeckui myzed, | r.Mockea, Poccust |ilya.

Unbs 3a8.J1ab. 6uonoruu Moscow, Russia | kolmanovsky@
Anekcanpposuy, | Polytechnic Museum, Head gmail.com

K. 6. H. of Biology Lab.

Kolmanovskiy

Iliya, Dr.
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Ne ®amunua, uma, | Opranusauus, gomkHoctb/ | Topop, ctpaHa/ 3n. noyra/
Ne oTyectso/ Institution, Position City, country E-mail
Surname, name
49 | KomkoBa MockoBCKmi4 300MapK, r. Mocksa, Poccus | jkomkova@
Onus Ananutnueckuit otoen Moscow, Russia MOSCoOWz0o0. ru
BnagummposHa | Moscow zoo, Analytics Dept.
Komkova Julia
50 |KomnaHuesa MockoBCKui4 300Mapk, r.MockBa, Poccus | beetle-komp@
TatbsHa Otp. 3HTOMONOMMM Moscow, Russia | yandex.ru
BnagummnposHa | Moscow Zoo, Entomology
Kompantseva Dept.
Tatiana PI'b EAPA3A/ WGI EARAZA
51 Kowpag MockoBCKmii 300MapK, r. Mocksa, Poccus
MapuHa O7a. 3HTOMOnNOTUH, Moscow, Russia
JnyapaoBHa Moscow Zoo, Entomology
Konrad Marina | Dept.
52 KopcyHosckas MTY um. M.B. lomoHocoBa, | . Mocksa, Poccus | dos2004@mail.ru
Onbra Kad. sHTomonoruu Moscow, Russia
CepreeBHa, 4. 6. H. | Lomonosov Moscow State
Korsunovskaya | University, Entomology
Olga, Dr. Dept.
PI'b EAPA3A/ WGI EARAZA
53 Kynukosa [Detckuit IkolleHTp r.Omcka | r. Omck, Poccus Kaliopiy@mail.ru
lanuonu Omsk Children's EcoCenter | Omsk, Russia
[eoprueBHa
Kulikova Galiopiy
54 | Kypunosuy MockoBCKuiA 300Mapk, r.Mocksa, Poccus | Lkurilovich@
JloboBb BEAyLUMIA METOANCT Moscow, Russia [ moscowzoo.ru
flpocnaBoBHa Moscow zoo, Leading
Kurilovich Lyubov | methodologist
55 | /leBueHko Kny6 niobuteneii 6ecnosso- |r.Mockea, Poccus | sl-man@
CraHucnas HOYHbIX Moscow, Russia rambler.ru
JlbBOBKY Club of invertebrate
Levchenko hobbyists
Stanislav
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Ne ®amunua, uma, | Opranusaums, pomkHocts/ | Topoa, cTpana/ In. noyta/
N oTyecTso/ Institution, Position City, country E-mail
Surname, name
56 | JlyHnukuH WUHCTUTYT 3BO/IOLIMOHHOI r. C-Metepbypr, bolverkdc@mail.ru
Anekcanap (uanonorumn n buoxummn | Poccus
Muxainosuy, uM. U.M. CeueHoBa PAH, St-Peterburg,
K. 6. H. 1ab. cpasHuTeNbHOI GU3no- | Russia
Lunichkin JIOTUM CEHCOPHBIX CUCTEM
Alexander, Dr. Sechenov Institute of
Evolutionary Physiology and
Biochemistry of RAS, Lab.
for Comparative Physiology
of Sensory Systems
57 |Nbicoropckast MoCKOBCKMIA 300MapK, r. Mocksa, Poccus
Enena KynbTypHO-npocsetuten. Moscow, Russia
AnekcangposHa | oTa.
Lysogorskaya Moscow Zoo, Cultural &
Elena educational Dept.
58  [Manbiw Bcepoccuitckuit UHCTUTYT r. C-Metep6ypr, malyshjm@mail.ru
tOnus 3aWMTbI pacTeHun Poccust
MwuxaiinosHa All-Russian Institute for St-Peterburg,
Malysh Julia Plant Protection Russia
59 Mapukoga boTaHnyeckuit TMTOMHUK r. Kemeposo, sinerechka-
Anekcangp «CuHss peykar Poccust pitomnik@
Butanbesny Botanical nursery "Blue Kemerovo, Russia |inbox.ru
Marikoda River"
Alexander
60 | Macanbikux BopoHexckuit 300napk uM. | . BopoHex, vrnzoosad@
Anexcanap A.C.Monoga, 3am. aupekTopa | Poccust mail.ru
MBaHoBMY Voronezh Zoo, Deputy Voronezh, Russia
Masalykin Director
Aleksander
61  [Markosckuit Cyprytckuit Munmn-300napk | r. Cypryt, Poceuss | surgut_zoo@
AHTOH CraHuum toHbIX HaTypanu- | Surgut, Russia mail.ru
Banepuesuy, (TOB
K.6.H. Surgut Mini-Zoo
Matkovskiy
Anton, Dr.
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Ne Mamunua, umsa, | Opranusauus, pomxHoctb/ | Topop, ctpaHa/ 3n. noyra/
Ne oTyecrso/ Institution, Position City, country E-mail
Surname, name

62 | MarpycoBa 000 «Pycnepesogy, . Mockaa, Poccus
Anekcangpa nepeBoAYMK Moscow, Russia
Matrusova "Rusperevod” Agency,

Alexandra Translator

63 | MumoHoB MockoBCKmii 300MapK, r. Mocksa, Poccus
EBreHuit Otp. 3HTOMONOMMM Moscow, Russia
BauecnasoBuy Moscow Zoo, Entomology
Mimonov Eugeny | Dept.

64 | MuHakos MoCKOBCKMI1 300MapK r. Mocksa, Poccus
Bnagumup Moscow Zoo Moscow, Russia
Uropesuy
Minakov Vladimir

65 | MuHkuHa locynapcrBeHHbIi 6uonoru- | . Mocksa, Poccus | pokmll@mail.ru
Hatanus Yyeckuii Mysen Moscow, Russia
BnagucnasosHa | um. K. A. Tumupsiesa,

Minkina Natalia | Ota. doHpoB
Timiryazev State Biological
Museum, Funds Dept.

66 | MuxaitneHko botanuueckuii cag, MI'Y um. | . Mockea, Poccus | caelifera@
Anppeit M.B. JlomoHOCOBa, Moscow, Russia | yandex.ru
MeTposuy Botanical garden of
Mikhaylenko Lomonosov Moscow State
Andrey University

67 | MoperTo JHuo, | [lupekTop My3es XmBbIX r. Magys, Utanus | info@

Ip. HacekoMbIX Icanonmuc Padova, Italy butterflyarc.it
Moretto Enzo, Dr. | npoBuHumm Mapys
Director of Living insect
museum Esapolis of Padova
68 | Mopo3sos 3oonuToMHMK Mockosckoro | MockoBckas 06n.,
Muxaun 300Mapka, BeayLuui 3oonor | Poccus
Anekcanpposuy | Moscow Zoo Nursery, Moscow region,
Morozov Mikhail |leading zoologist Russia
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2 ®amunua, uma, | Opranusaums, pomkHocts/ | Topoa, cTpana/ 3n. noyta/
2 oTyecTso/ Institution, Position City, country E-mail
Surname, name
69 Mopo3oBa MockoBCKMIA 300MapK, r. MockBa, Poccus, |fomal938@
AHHa 0T, 3KCNO3ULMIA Moscow, Russia | yandex.ru
AHaTonbeBHa Moscow Zoo, Exhibit Dept.
Morozova Anna
70 [Mopo3sosa Jkonoro-buonoruyeckmii r. C-MeTepbypr,
tOnus LeHTp «KpectoBCKmil Poccus
Morozova Julia | octpoB» St-Peterburg,
Environmental and Russia
Biological Center
"Krestovsky Island”
71 [Mockanenko (ororpad . Mocksa, Poccus
EBrenuii Photographer Moscow, Russia
Moskalenko
Eugene
72 [Mypawkesuy Komnanus "T-RexFood" r.Mocksa, Poccnst | 7908040@
Jlenuc "T-RexFood" Company Moscow, Russia | gmail.com
AHaTonbeBNY
Murashkevich
Denis
73 Hanonos Puxckuit 300cap, r. Pura, Jlateus inverts@yandex.ru
Anekcangp WHcekTapuym Riga, Latvia
Napolov Riga Zoo Insectarium
Alexander PI'b EAPA3A/ WGI EARAZA
74 |Hecteposa MockoBCKui 300MapkK, . Mocksa, Poccus
Hatanbs 07, 3HTOMONOMMM Moscow, Russia
HukonaesHa Moscow Zoo, Entomology
Nesterova Dept.
Natalia
75 [HukutuHa «3K30TUK Mapk», r.Mocksa, Poccns | allanik1984@
Anna 1. 300TEXHUK Moscow, Russia | yandex.ru
AnekcangposHa | Exotic Park, Chief
Nikitina Alla zootechnician
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Ne Mamunua, umsa, | Opranusauus, pomxHoctb/ | Topop, ctpaHa/ 3n. noyra/

Ne oTyecrso/ Institution, Position City, country E-mail
Surname, name

76 Hukonaesa MockoBCKmi1 300MapK, r. Mocksa, Poccus
MapuHa Ota. Teppapuym Moscow, Russia
BukTopoBHa Moscow Zoo, Terrarium
Nikolaeva Marina | Dept.

77 | HocoBuukas 000 «PycnepeBogy, nepe- | 1. Mocksa, Poccust
Hlapbs BOAUMK Moscow, Russia
Nosovitskaya "Rusperevod” Agency,

Dariya translator

78 | Ocunos MocKoBCKMI4 300MapK, r. Mocksa, Poccus, | spiders2000@
JIECI) Otp, 3HTOMONOMM, Moscow, Russia | rambler.ru
Banepuesuy Moscow Zoo, Entomology
Osipov Daniel Dept.

PI'b EAPA3A/ WGI EARAZA

79 | Ocunos Komnanus r.Mocksa, Poccus | ilya@osipov.org
Wnbs «Poccuiickne Hacekomble» | Moscow, Russia
Hukonaesuuy, "Russian Insects” Company
K. 6. H.

Osipov Iliya, Dr.

80 | OcraneHko MockoBCKuit 300Mapk, r.MockBa, Poccus | v-ostapenko@
Bnagumup HayuHo-meTop, cek., 1. Hayy. | Moscow, Russia | List.ru
Anexceesuy, COTPYLHMK
A.6.H.,npod. Moscow zoo, Leading
Ostapenko Researcher of Scientific &

Vladimir, Dr,, Prof. | Methodological Dept.

81 | MapwmH MockoBCKuiA 300Mapk, r. MockBa, Poccus
[Jlenunc Otp. 3KCNO3ULMiA Moscow, Russia
MetpoBmy Moscow Zoo, Exhibit Dept.

Parshin Denis

82 | Mepenaposa Knyb ntobuteneit 6ecnosso- | r.Mocksa, Poccus
TatbsHa HOYHbIX Moscow, Russia
MeTpoBHa Club of invertebrate
Pereladova hobbyists
Tatiana
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83  [Mepdunbes 3oonutoMHuk Mockosckoro |r.Mocksa, Poccus | a.perfilev@
Anekcanap 300napka, [nasHblii 300n0r | Moscow, Russia MOoSCcowz0o0. ru
[eHHaabeBMY Moscow Zoo Nursery, Chief
Perfiliev zoologist
Alexander

84  [MununeHko MockoBCKMIA 300MapK, r. MockBa, Poccus
Enena BOJIOHTEP Moscow, Russia
AHaTonbeBHa Moscow zoo, Volunteer
Pilipenko Elena

85  [Monunos MY um. M.B. lomoHocoBa, | . Mocksa, Poccust | entomologia@
Anexceit 3aB. Kad. sHTomonorum Moscow, Russia mail.ru
Anekceesmu, Lomonosov Moscow
0.0.H. State University, Head of
Polilov Alexey, Dr. | Entomology Dept.

86  |Monos MockoBckuit 300napk r.Mocksa, Poccust | zoosvp79@
Cepreii Moscow Zoo Moscow, Russia | gmail.com
BnaguneHosuy,

b.06.H.
Popov Sergey, Dr.

87  [MonoHos MoCKOBCKMI1 300MapK, r.Mocksa, Poccus | s.poponov@
Cepreit Otz AkBapuym Moscow, Russia [ moscowzoo.ru
tOpbeBuy, k. 6.H. | Moscow zoo,

Poponov Sergey, | "Aquarium’ Dept.
Dr.

88  [MorpsckoBa MoCKOBCKMI1 300MapK, r.Mockea, Poccus
MapuHa BONOHTEP Moscow, Russia
BacunbesHa Moscow zoo, Volunteer
Potryaskova
Marina

89  [Mpockypsikoea | Knyb niobuteneit 6ecno3go- | r. Mocksa, Poccus
Kcenus HOYHbIX Moscow, Russia
CepreeBHa Club of invertebrate
Proskuryakova [ hobbyists
Ksenia
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90  [MMweHnYHbIA TanAuMHHCKMI 300MapK, r. TannuhH, Dmitri.
ImuTpuin 3aB. MiHCeKTapuymoMm JCTOHMS Pshenichny@
Pshenichny Tallinn Zoo, Head of Tallinn, Estonia tallinnzoo.ee
Dmitriy Insectarium

91 [MweHnyHas TannuHHCKMIA 300MapK, r. TANANHH, Dmitri.
Jliogmuna WHcekTapuym JCTOHMS Pshenichny@
Pshenichnaya Tallinn Zoo Insectarium Tallinn, Estonia tallinnzoo.ee
Lyudmila

92  |MbixoB PrAY-MCXA r.Mocksa, Poccus | bigrock@
Cepreit um. KA. Tummpsizesa, Moscow, Russia | yandex.ru
[eHHanbeBny Kad. 300n0rum
Pykhov Sergey | Timiryazev Agricultural

Academy, Zoology Dept.

93 | Porayesa MocKOBCKMI4 300MapK, r.Mocksa, Poccus | barssa495@
tOnus Otp. 3HTOMONOMM, Moscow, Russia | rambler.ru
MasnosHa Moscow Zoo, Entomology
Rogacheva Julia | Dept.

94 | Poxkos 3oonutoMHMK MockoBckoro | MockoBckas 061,

Masen 300Mapka, Poccus
Anexcanpposuy | 3a. 014, opHUTONOTMM Moscow Region,
Rozhkov Paul Moscow Zoo Nursery,Head [ Russia

of Ornitology Dept.

95 Poma UnoHa Puxckuii 300can, r. Pura, latBus ilona.roma@

Roma Ilona 3aB. MHcekTapuymom Riga, Latvia rigazoo.lv
Riga Zoo, Head of
Insectarium
PI'b EAPA3A/ WGI EARAZA

96 | PycnHa MocKOBCKMI4 300MapK, r.Mocksa, Poccusa | lirusina@
Jinaus 0T, IKCNO3MLMM Moscow, Russia | yandex.ru

tOpbeBHa, 4. 6. H.
Rusina Lidija, Dr.

Moscow Zoo, Exposure Dept.
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97 |Ps6os 3oonutoMHMk MockoBckoro | MockoBckas 06n., | sergryabov@
Cepreit 300MapKa, 3aB. JKcnepuMeHT. | Poccus mail.ru
Anekcanaposuy | oTA. repneTonorumn Moscow Region,

Ryabov Sergey | Moscow Zoo Nursery,Head | Russia
of Experimental Dept.
of Herpetology

98 |Canos MOCKOBCKMI4 300MapK r. Mocksa, Poccus
Anppeii Moscow Zoo Moscow, Russia
Buktoposuy
Sadov Andrey

99 [Casnuua KoppekumoHHas wkona r.Mockga, Poccust | jsayapina@
tOnmns BagmumosHa | N2 1321 «Kosyer» Moscow, Russia | gmail.com
Sayapina Julia r. MockBbl,

Correctional school N2 1321
"The Ark"

100 | Ceupsies Kny6 niobuteneii becnosso- |r.Mocksa, Poccus | vladivanov59@
Bnagumup HOYHbIX Moscow, Russia | yandex. ru
MBaHoBMY Club of invertebrate
Vladimir Svirjaev | hobbyists

101 | Cenpepckuit Bcepoceuiickuii unctutyt | . C-TeTepbypr, | senderskiy@
Uropb 3aWMTbI PacTEHMIA, Poccus mail.ru
Bagnmosuy, Jla6. mukpobuonoru- St-Peterburg,

K. 6. H. 4eCKoro KOHTpons Russia

Sendersky Igor, | All-Russian Institute for

Dr. Plant Protection, Lab. for
Microbiological Control

102 | Cunaes CoikTbiBKapcKmii 300mapk, | r. CbikTbIBKap, silych@list.ru
Anekcanap Syktyvkar Zoo Poccus
Banepbesuy Syktyvkar, Russia

Silaev Alexander
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103 | CumoHoBa MockoBCKmi4 300MapK, r.Mocksa, Poccus | anastasiasimzoo@
Anactacus UcTopuko-apxuBHbIii 0TA., | Moscow, Russia mail. ru
ButanbesHa nepeBoAYMK
Simonova Moscow Zoo History &

Anastasiya Archives Dept., translator

104 | CkatkoB MockoBCKmi4 300MapK, r.Mocksa, Poccus | a.skatkov@
Anekcanap OTA. MHDOPMALIMOHHBIX Moscow, Russia | mscowzoo.ru
AnekcaHaposuy | TexHonormit
Skatkov Moscow Zoo, IT Dept.

Alexander

105 | CmupHoBa Kny6 niobureneit r. Mocksa, Poccus, | aladsmir@
Anekcanapa 0eCcno3BOHOYHbIX Moscow, Russia | yandex.ru
AnpvaHoBHa Club of invertebrate
Smirnova hobbyists
Alexandra

106 | Cokonosa MocKoBCKui4 300MapK, r. Mocksa, Poccus
Hatanbs Uctopuko-apxuBHbIii 0TA. | Moscow, Russia
/BaHOBHa Moscow Zoo, History &

Sokolova Natalia | Archives Dept.

107 | CnupupoHos Lientp napasutonorum PAH | r. Mocksa, Poccust | s_e_spiridonov@
Cepreit Center of Parasitology of Moscow, Russia | rambler.ru
Jnyapnosuy, RAS
0.6 H.

Spiridonov
Sergey, Dr.

108 | Cnmumu Mpe3npeHT EAPA3A, r.Mocksa, Poccus | vvspitsin@mail.ru
Bnagumup Mpe3npeHT MockoBCcKoro Moscow, Russia
Bnagumuposuy, | 300mapka
Axapemuk PAEH | Chairman of EARAZA,

Spitsin Vladimir, | President of Moscow Zoo

Academician of
RANS

290




Ne | ®amunua,umsa, | Opranusaums, pomkHoctb/ | Topoa, cTpaHa/ In. noyta/
N oTyecTso/ Institution, Position City, country E-mail
Surname, name
109 |Crapuesa MockoBCKMIA 300MapK, r.Mockea, Poccust | istar2001@mail.ru
UpuHa 3as. Kommepyeckum oTa. Moscow, Russia
MeTpoBHa Moscow Z00, Head of
Startseva Irina | Commercial Dept.
110 | CbicoeBa MoCKOBCKMIA 300MapK, r. Mocksa, Poccus
Mapus BOJIOHTEP Moscow, Russia
BauecnaBoBHa Moscow zoo, Volunteer
Sysoeva Maria
111 | Tkaues loc. lapeuHoBCKmiA My3ert | 1. Mocksa, Poccuns [ miki-59@
Oner State Darwin Museum Moscow, Russia | yandex.ru
Anekcangposuy | PI'b EAPA3A/ WGI EARAZA
Tkachev Oleg
112 | Tkauesa MOCKOBCKMI1 300MapK, r. Mocksa, Poccust | insect.mzoo@
Enena 074, 3HTOMONOMMM, Moscow, Russia | gmail.com
tOpbeBHa 3aB. Cek. 6abouek
Tkacheva Elena | Moscow Zoo, Entomology
Dept., Head of Butterflies
Division
Pr'b EAPA3A/ WGI EARAZA
113 | Tokapes Bcepoccuiickuii unctutyt | . C-Tletepbypr, [ jumacro@
tOpwit 3aLWuThl pacTeHuii, J1ab. Poccust yahoo.com
CemeHoBMY, MUKPOBMONOrMYecKoro St-Peterburg,
A.6.H. KOHTpONS Russia
Tokarev Yuri, Dr. | All-Russian Institute for
Plant Protection, Lab. for
Microbiological Control
114 | TpywuHa loc. lapsuHoBckuii My3ed, | T.Mocksa, Poccus | trixoplax@gmail.
Enena Ota. 3konorum Moscow, Russia | com
JnyapaoBHa State Darwin Museum,

Trushina Elena

Ecology Dept.
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115 | TpywwmHa MockoBckuii 300napk, 3aB. | . Mocksa, Poccus | t.trushina@
TaTbsiHa Ota. TeaTpanbHbIx npeactas- | Moscow, Russia | moscowzoo. ru
AnexceesHa NeHui
Trushina Tatiana | Moscow Zoo, Head of

Theater performances Dept.

116 | TynukuH MocKoBCKmi4 300MapK, r.MockBa, Poccus | atupikin@
Anppeii 3aB. O7a. AkBapuym Moscow, Russia | moscowzoo.ru
Anekcangposuy | Moscow zoo, Head of
Tupikin Andrew | "Aquarium” Dept.

117 | YxoBa ExatepuHOyprckuii 300napk, | 1. Ekatepunbypr, [ aggea@mail.ru
Onbra Otp. repnetodayHbl Poccus
BnagummuposHa | Ekaterinburg Zoo, Ekaterinburg,

Uhova Olga Herpetofauna Dept. Russia

118 | YweHuH MoCKOBCKMI1 300MapK r. Mocksa, Poccus
Oununn Moscow Z00 Moscow, Russia
Hukonaesuy
Ushenin Filipp

119 | ®agees EkatepuHbyprckuit 300napk, | T. Ekatepunbypr, | zmeeva_d@mail.ru
Kupunn Ota. repnetodayHbl Poccus
Uropesuy Ekaterinburg Zoo, Ekaterinburg,

Fadeev Kirill Herpetofauna Dept. Russia

120 |®enockosa MHLL «MHcTuTyT MmyHono- | r. Mocksa, Poccus | tatger@mail.ru
TatbsiHA rum» GMBA Poccum, Moscow, Russia
[epmaHoBHa, 3aB. J1ab. MonekynspHbIX
L. M. H., pog. MeXaHWU3MOB annepruu
Fedoskova Institute of Immunology,

Tatiana, Dr,, Prof. |Head of Lab. of Molecular
mechanisms of allergy

121 | ®epnotoBa MocKoBCKMI4 300MapK, r. Mocksa, Poccus
UpuHa KynbTypHo- Moscow, Russia
BukToposHa NpOCBETUTENbHbIN 0TAEN

Fedotova Irina

Moscow Zoo, Cultural &
educational Dept.
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122 | ®ponos MoCKOBCKMI1 300MapK, r.Mocksa, Poccust | frolzoo@yandex.ru
Bnagumup Ucn. ompektop EAPA3A, Moscow, Russia
Eroposuy Moscow Zoo, CEQ of
Frolov Vladimir | EARAZA

123 | XaTyHues MockoBCKui 300Mapk, r.Mocksa, Poccust | n.khatuntsev@
Hukuta 3aB. 0T, NOTUCTUKM Moscow, Russia | moscowzoo.ru
BnagumupoBuy | 1 MeXayHapoaHOro
Khatuntsev Nikita | cotpyaHnyectsa

Moscow Zoo, Head
of Logistics & Intern.
cooperation Dept.

124 | Xopowesa MOCKOBCKMIA 300MapK, r.Mockga, Poccust | a.khorosheva@
Anexa Kommepueckuit oTa. Moscow, Russia MOoSCoOWz00.ru
UnbuHMYHA Moscow Zoo, Commerc.

Khorosheva Dept.
Alena

125 | XyxaHos 3oonutoMHMK MockoBckoro | MockoBckas 061,
KaxpamoH 300MapKa, 3aB. OTAENOM Poccus
PycramoBuy Moscow Zoo Nursery,Head | Moscow Region,
Khuzhanov of Dept. Russia
Kakhramon

126 |YeboTaesa Komnanus «AkBa-Jloro» r.Mocksa, Poccss | Mandyl@mail.ru
Anekcanapa 'Aqua-Logo” Company Moscow, Russia
ButanbesHa
Chebotaeva
Alexandra

127 |Yynpakos [POAHEHCKMIA 300MapK, r.[poaHo, dr.tim.foto@
Tumodeit 3aB. CeKL,. TeppapuyM, Pecnybnuka gmail.com
Anekcangposuy, | Grodno Zoo, benapycb
K.6.H. Head of Terrarium Grodno, Belarus
Chuprakov
Timafei, Dr.
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128 | Lanxu3a HIMO «300toHay, Mockosckas 06n., | info@zoofond.ru
EBreHwuit [eH. aupexTop Poccus
Bnagummposuy | "ZooFund” Company, Moscow Region,

Shanchiza Director General Russia
Eugene

129 | llecrakos WuctutyT npobnem r.Mocksa, Poccus | zicrona@

JleB nepeaayn MHGopMaLmuu Moscow, Russia | yandex.ru
Cepreesuy, k. 6. H. | PAH, J1ab. 06pabotku
Shestakov Lev, Dr. | ceHcopHoi uHpopmaLmm

Institute of Information

Transmission Problems

of RAS, Lab. of Sensory

information processing

130 |llUunosa MocKoBCKMI4 300MapK, r. Mocksa, Poccus
Enena Ota. 3HTOMONOTUM, Moscow, Russia
BnagumuposHa | Moscow Zoo, Entomology
Shilova Elena Dept.

131 |llygpa Kny6 niobuteneii r.Mocksa, Poccus | tarzanzoo@
Anexkcent 0ecno3BoHOYHbIX Moscow, Russia | yandex.ru
Bnagumuposnu | Club of invertebrate
Shudra Alexey | hobbyists

132 |flm3mma MoyeTHbI AMpexTop npoB. [yHMa, kanasugi-t@
MuHopy, WHcekTapuyma [ynma Anonus pref.gunma.lg.jp
[-p Honorary Director of Gunma-ken, Japan | (for Yajima Minoru)

Yajima Minoru,
Dr.

"Gunma Insect World"

@oto Ha 4-ii cTpaHuue obnoxku — Phyllium (Pulchriphyllium) bioculatum
(M.B. bepesuH).

Photo on

the

(M. Berezin).
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